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Abstract 

 

The Role of Foreign Shareholders in the 

Performance of Korean Manufacturing Firms 

 

Hyoseok Kim 

Department of Economics 

The Graduate School 

Seoul National University 

 

This paper seeks to investigate the relationship between foreign shareholders, 

Tobin’s Q ratio, investment, and dividend policy of Korean manufacturing firms 

from 2005 to 2014. We estimated the Tobin’s Q ratios of firms by calculating the 

market values of equities and liabilities and of replacement costs, rather than 

simply using market-to-book ratios. To cope with the endogeneity among the 

variables of interest, we adopt the simultaneous equation model of Cho (1998) and 

use three-stage linear squares (3SLS) estimation and two-step system GMM 

dynamic panel estimation to analyze our models. Empirical analysis on the three-

equation model of Tobin’s Q ratio, investment, and foreign investors’ share of 

stocks shows that the effect of foreign shareholders on Tobin’s Q ratio was positive 

and significant in the aftermath of the global financial crisis. Also, foreign 

shareholders had a negative effect on investment from 2001 to 2005, which 

supports the conclusion of Kim and Cho (2007), such effect disappeared in the 

recent decade. Therefore, at least during the period from 2005 to 2014, there is no 

evidence that foreign shareholders reduce investment. Lastly, foreign investors buy 
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more stocks if Tobin’s Q ratio is higher. To check the robustness of our conclusions, 

we constructed a four-equation model by including dividend payout ratio in the 

three-equation model as an additional endogenous variable and estimated the four-

equation system with the same methods. Besides confirming the conclusions of the 

three-equation model, our four-equation model suggests that foreign shareholders 

increase dividend payout ratio and vice versa, implying that there is a strong 

positive relationship between foreign ownership and dividend policy. 
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GMM dynamic panel estimation 

 

Student ID: 2014-22292 

 

 

 

 

 

 



iii 

Contents 

1. Introduction 

 

2. Hypotheses and Literature Review 

 

3. Calculation of Tobin’s Q ratio 

3.1 Calculation of the market value of equity 

3.2 Calculation of the market value of liability 

3.3 Calculation of the replacement cost of assets 

 

4. Data and Empirical Models 

4.1 Sources of data 

4.2 Definition of variables 

4.3 Sample description 

4.4 Specification of empirical models 

4.5 Comparison to the previous study 

 

5. Results 

 5.1 Comparison of the estimates of the Tobin’s Q Ratio 

 5.2 Results of three-equation model 

5.2.1 Three-stage least squares panel estimation 

5.2.2 Three-stage least squares cross-section estimation 

5.2.3 Two-step system GMM panel estimation 

5.3 Summary of the analysis of the three-equation model 

5.4 Results of four-equation model 



iv 

5.4.1 Three-stage least squares panel estimation 

5.4.2 Three-stage least squares cross-section estimation 

5.4.3 Two-step system GMM panel estimation 

5.5 Summary of the analysis of the four-equation system 

 

6. Conclusion 

 

7. References 

   

 

 

 

 

 

 

 

 

 

 

 

 



v 

List of Tables and Figures 

Table 1. Sample Statics (N=6830) 

Table 2. Variance decomposition of important variables 

Table 3. Three-stage least squares (3SLS) panel regression: 2005-2014 

Table 4. Three-stage least squares (3SLS) panel regression: 2005-2009 

Table 5. Three-stage least squares (3SLS) panel regression: 2010-2014 

Table 6. Three-stage least squares (3SLS) panel regression: 2001-2005 

Table 7. Three-stage least squares (3SLS) cross-section regression: 2005-2014 

Table 8. Three-stage least squares (3SLS) cross-section regression: 2005-2009 

Table 9. Three-stage least squares (3SLS) cross-section regression: 2010-2014 

Table 10. Three-stage least squares (3SLS) cross-section regression: 2001-2005 

Table 11. Two-step system GMM panel estimation: 2005-2014 

Table 12. Two-step system GMM panel estimation: 2005-2009 

Table 13. Two-step system GMM panel estimation: 2010-2014 

Table 14. Two-step system GMM panel estimation: 2001-2005 

Table 15. Summary of the analysis of the three-equation model 

Table 16. Three-stage least squares (3SLS) panel regression: 2005-2014 

Table 17. Three-stage least squares (3SLS) panel regression: 2005-2009 

Table 18. Three-stage least squares (3SLS) panel regression: 2010-2014 

Table 19. Three-stage least squares (3SLS) panel regression: 2001-2005 

Table 20. Three-stage least squares (3SLS) cross-section regression: 2005-2014 

Table 21. Three-stage least squares (3SLS) cross-section regression: 2005-2009 

Table 22. Three-stage least squares (3SLS) cross-section regression: 2010-2014 

Table 23. Three-stage least squares (3SLS) cross-section regression: 2001-2005 

Table 24. Two-step system GMM panel estimation: 2005-2014 

Table 25. Two-step system GMM panel estimation: 2005-2009 

Table 26. Two-step system GMM panel estimation: 2010-2014 

Table 27. Two-step system GMM panel estimation: 2001-2005 

Table 28. Summary of the analysis of the four-equation system 

Figure 1. Change in the share of stocks held by foreign shareholders 

Figure 2. Average Tobin’s Q Ratio from 2005 to 2014 



1 

1. Introduction 

The rapid growth of Korean manufacturing firms in 1980s and early 1990s allowed 

them to serve as examples of successful catching-up firms in latecomer countries. 

In this period, the Korean firms focused on increasing sales and investment rather 

than achieving high profitability, whereas firms in advanced countries often pursue 

high profitability. Lee and Temesgen (2009) explains this contrast by arguing that 

firms in latecomer countries should not only utilize existing resources efficiently so 

that they can achieve high profitability, but also acquire deficient resources and 

improve capability.  

However, weak balance sheets represented by high leverage ratios, reduced 

profit margin, overcapacity, and bad corporate governance made these firms 

vulnerable to external shocks, causing many firms to go bankrupt or to be sold 

during the Asian Financial Crisis. Various measures taken to overcome the crisis 

changed the nature of the Korean economy and of Korean firms. Firms were asked 

to improve their capital structure and corporate governance that would improve 

profitability and suppress them from making risky investment, and the rights of 

shareholders were promoted. Although these measures were aimed at improving 

the financial conditions of firms and assuring stability against external shocks, they 

raised a concern that firms would focus on raising firm values and dividend payout 

due to the pressure from shareholders, hence neglecting the importance of making 

investment for long-run growth. In addition, as financial markets were open to 

foreign investors, foreign investors quickly took up a significant portion of the 

Korean stock market, by reaching 40% in 2005 and fluctuating between 30-40% 

since then. As foreign investors became an important. Therefore, the impact of 

foreign investors on various criteria for firm’s performance, such as firm value, 

profitability, investment rate, and dividend payout ratio, became a crucial issue.  

Since the aftermath of the Asian Financial Crisis, numerous studies have 

examined the role of foreign shareholders in particular, in corporate value and 
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investment. Some studies found no significant relationship. For example, Cho 

(1998) found that there is no significant relationship between ownership structure 

and corporate value. On the other hand, most studies found evidence for the 

significance of the role of foreign shareholders. However, they diverge in terms of 

how foreign shareholders affect corporate value, amount of dividend, and 

investment. Park et al. (2003) showed that there was a positive relation between 

foreign shareholder and dividend before the Asian Financial Crisis, while it became 

insignificant after the crisis. Bin and Park (2004) and Cho (2004) showed that there 

was no significant relation between foreigner shareholders and amount of dividend. 

Also, Lee (2006) showed that foreign shareholders are positively associated with 

amount of dividend, but it has no significant effect on R&D spending. Kim and 

Cho (2007) also showed that foreigner’s portfolio investment is associated with 

high dividend and low investment. On the other hand, Park et al. (2006) showed 

that in case of firms with high profitability and strong growth, foreign shareholders 

are associated with low amount of dividend and high investment. 

Nevertheless, most of these studies use the data of Korean firms in the period 

before the Asian Financial Crisis. Before the crisis, however, the role of foreign 

shareholders was less significant, as their portfolio investment was limited. Also, 

structural and institutional reforms after the crisis would have changed corporate 

governance and decision making process, making the firms after the crisis operate 

differently from before. Therefore, using data before the crisis and after the crisis 

without taking controlling such difference may weaken the validity of conclusion. 

Moreover, these studies use data up to mid-2000s. Therefore, using more recent 

data would allow us to examine if there is any change in the impact of foreign 

shareholders when compared to the past. 

Therefore, this paper addresses the question of how foreign investors’ share is 

related to corporate value, growth rate of revenue, profitability, and investment by 

analyzing the data of listed Korean manufacturing firms from 2005 to 2014 with 
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fixed-effect panel regression. To construct a balanced panel dataset, we restrict the 

scope of analysis on the firms that existed during the whole period. We use the 

Tobin’s Q ratio, which is defined as the market value of a firm divided by the 

replacement cost of asset, as a measure of corporate value. While conventional 

literature often uses book value of equity and liability as market value and the book 

value of assets as replacement cost, we use a different method to estimate the 

Tobin’s Q ratio more accurately. The analysis showed that higher foreigner’s share 

is associated with higher corporate value, higher dividend payment, higher 

profitability, and lower revenue growth rate, which are the feature of firms in 

advanced economies. On the other hand, foreigner’s share did not have a 

significant effect on investment in fixed tangible asset, although the sign of the 

effect was negative. 

This paper is organized as follows. Section 2 presents the hypotheses of this 

paper and provides theoretical and empirical background. Section 3 describes the 

process of estimating Tobin’s Q ratio. Section 4 describes dataset and regression 

models. Section 5 offers regression results, and Section 6 concludes. 

 

2. Hypotheses and Literature Review 

There are numerous papers that examine ownership structure, investment, and 

corporate value, such as McConnell and Muscarella (1985), Morck et al. (1988), 

McConnell and Servaes (1990), and Cho (1998). In particular, Cho (1998) 

examined the relationship among ownership structure, investment, and firm value 

by constructing a simultaneous-equation model due to the endogeneity among 

these variables. Inspired by this idea, we attempt to examine the relationship 

among firm value, investment, and foreign investors’ share of stocks by applying 

simultaneous-equation estimation and two-step GMM dynamic panel estimation 

techniques to account for the endogeneity that arise among these variables. 

Moreover, to extend the previous research, we add dividend payout ratio to the 



4 

model to account for the importance of dividend policy in firm value, investment 

policy, and ownership structure, and check whether the estimation result is robust. 

In this section, we provide the main hypotheses of this paper and describe 

theoretical and empirical background. The first hypothesis is that the share of 

stocks owned by foreigners has a positive effect on firm value, which is measured 

by the Tobin’s Q ratio. Pound (1988) provides three hypotheses that explain 

relationship between institutional investors and their intervention in corporate 

governance: the efficient monitoring hypothesis, the conflict of interest hypothesis, 

and the strategic alignment hypothesis. The efficient monitoring hypothesis (Rozeff, 

1982; Schleifer and Vishny, 1986; Pound, 1988; Khanna & Palepu, 2004; Park and 

Noh, 2008; Lee and Kim, 2009) suggests that institutional investors are more 

informed and able to monitor management at lower cost than small shareholders, 

hence more effective at increasing corporate value. On the other hand, the conflict 

of interest hypothesis (Pound, 1988) suggests that institutional investors may have 

current and/or potential business relationship with the firm, making them less 

willing to check management decisions. Lastly, the strategic alignment hypothesis 

suggests that institutional investors and the management find it mutually beneficial 

to cooperate on certain issues. The last two hypotheses imply that institutional 

investors may have a negative impact on corporate value as they fail to reduce 

agency problem. 

Initially introduced to explain the role of institutional investors, these 

hypotheses can explain the role of foreign investors in the Korean stock market, 

since the majority of the foreign investors are, in fact, foreign institutional investors. 

Therefore, the efficient monitoring hypothesis suggests that foreign investors 

increase corporate value by effectively monitoring the management, while the 

conflict of interest hypothesis and the strategic alignment hypothesis suggest that 

foreign investors reduce corporate value. Recent studies that analyzed the 

performance of Korean firms, including Kwon et al. (2013) and Kim and Jeong 
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(2016), also showed that foreign ownership is positively associated with corporate 

value by increasing investment in fixed asset or by taking more risk and making 

R&D investment. In this paper, we hypothesize a positive relationship between the 

proportion of foreign investors and firm value, as the positive effect of efficient 

monitoring is greater than possible negative effects. Hence, this assumption applies 

to the within-firm variation in firm value, as improvement in corporate governance 

raises firm value compared to its past value. Such implication is less clear in the 

case of cross-sectional variation in firm value. Therefore, we conduct analysis on 

both within-firm and between-firm variations. 

The second hypothesis is that the share of stocks owned by foreigners has 

a negative effect on investment. There is no consensus among the empirical studies 

on the effect of foreign ownership on investment. Some studies showed that higher 

foreign ownership is associated with lower investment in fixed asset and R&D 

research, while others failed to discover any significant relationship between 

foreign ownership and investment. An interesting study by Park et al. (2006) 

showed that in case of firms with high profitability and strong growth, foreign 

shareholders are associated with high investment. Nevertheless, if our hypothesis 

that firms with higher foreign ownership is associated with higher profitability and 

dividend payout ratio is true, then there is a less incentive for firms to invest in 

fixed assets due to the pressure to raise profits in the short-run. Therefore, we 

formulate the last hypothesis to test whether higher foreign ownership is associated 

with lower investment in fixed asset due to tendency to pay off dividend. 

 On the other hand, Tobin’s Q ratio and investment can affect ownership 

structure, as Cho (1998) showed. Hence, we must account for the endogeneity that 

arises between our main regressor (the share of stocks held by foreign shareholders) 

and dependent variables. Therefore, we add a regression of the regressor on 

dependent variables to our model, and estimate the system of equations by 

employing simultaneous-equation estimation method and two-step system GMM 
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dynamic estimation method to obtain consistent estimates. We hypothesize that 

Tobin’s Q ratio increases the share of stocks owned by foreigners, while the effect 

of investment can be negative if foreign shareholders are more interested in 

portfolio investment returns than in long-term relationships (Ahmadjian and 

Robbins, 2005). This might contradict the argument made about how foreign 

shareholders can raise firm value. One possible explanation is that there are two 

groups of foreign investors: one group seeking investment return from portfolio 

investment and the other group more interested in long-term direct investment.  

Lastly, we add dividend payout ratio to our model and report the results in 

Appendix. The management’s dividend policy is often determined endogenously, 

as higher dividend payout reduces agency costs while increases transaction costs of 

external financing. It is shown that the dividend payout is affected by various 

factors, including expected future growth of sales, the percentage of stock held by 

insiders, and the number of common shareholders. (Rozeff, 1982) Moreover, the 

relationship between ownership structure and dividend policy has been studied 

profoundly, including Jensen et al. (1992), Gul (1999), Short et al. (2002), Mitton 

(2004), Chen et al. (2005), Mancinelli et al. (2006), El-Masry et al. (2008) Artikis 

et al. (2011). These studies not only examine advanced economies, such as the 

United States, the United Kingdom, Japan, Italia, and Hong Kong, but also 

examine China and other emerging economies. In terms of ownership structure, 

foreign shareholders play a significant role in the firms in latecomer countries 

including South Korea. Hence, the effect of foreign shareholders on dividend 

policy is an important issue. There are numerous empirical studies on Korean firms 

about the relationship between foreign ownership and dividend payout, but the 

effect of foreign ownership on dividend payout is still inconclusive. For example, 

Park et al. (2003) showed that there was a positive relationship between foreign 

ownership and dividend payout before the Asian Financial Crisis, while it became 

insignificant after the crisis. Bin and Park (2004) and Cho (2004) showed that there 



7 

was no significant relation between foreigner ownership and amount of dividend. 

Also, Lee (2006) showed that foreign shareholders are positively associated with 

amount of dividend, but it has no significant effect on R&D spending. Kim and 

Cho (2007) also showed that foreigner’s portfolio investment is associated with 

high dividend and low investment. On the other hand, Park et al. (2006) showed 

that in case of firms with high profitability and strong growth, foreign shareholders 

are associated with low amount of dividend and high investment. Lee and 

Temesgen (2009) also showed that profitability and dividend payment tend to take 

priority over growth when firms are pressured to raise and redistribute profit to 

shareholders, while latecomer firms often put priority on increasing sales and the 

availability of lacking resources. Therefore, if foreign investors are interested in 

raising short-term profit from dividend instead of waiting for long-term growth, 

higher ratio of foreign shareholders is associated with higher dividend payout ratio. 

 

3. Calculation of Tobin’s Q ratio 

Corporate value signals a firm’s performance in market and reflects the expected 

yield of investment as well as the efficiency of realized investment. One of the 

most commonly used measure of corporate value is the Tobin’s Q ratio, which is 

defined by the ratio of the market value of equity and liability to the replacement 

cost of assets. However, it is hard to estimate the Tobin’s Q accurately; estimating 

the market value of equity and liability is one thing, but the bigger problem is 

estimating replacement cost, which is the amount of money paid to replace an asset 

at the present time that may differ from the market value or the present value of the 

asset. As a result, the majority of previous studies used the market-to-book ratio, 

which defined as the sum of the market value of equity at year-end and the book 

value of liability divided by the book value of assets (Black et al., 2003; Drobetz et 

al., 2004; Yoon et al., 2005).  

Instead of using the market-to-book ratio, we follow the method of Kim et al. 
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(2015), which is inspired by Lindenberg and Ross (1981) and Hoshi and Kashyap 

(1990) to estimate the Tobin’s Q ratio of Korean manufacturing firms from 2005 to 

2014.  

First, the market value of equity is the sum of the market value of common 

stocks and that of preferred stocks. The market value of common stocks is easily 

calculated by multiplying the year-end price of common stocks with the number of 

outstanding common stocks. The market value of preferred stocks is calculated by 

dividing the average dividend payout to preferred stocks by average dividend 

payout ratio. To calculate the market value of liability, we classify liabilities into 

five categories (non-interest bearing debt, short-term liability, long-term domestic 

liability, bond, and long-term foreign liability) and estimate the market value for 

each type of liability. Lastly, to calculate replacement cost, we classify assets into 

five categories (quick asset, investment asset, inventory asset, intangible asset, and 

tangible asset). We use book values for quick assets and intangible assets. In case 

of investment assets, inventory assets, and tangible assets, we use the method of 

Kim et al. (2015) to estimate their market values. To account for depreciation, we 

define annual average depreciation rate as an average of total depreciation that 

occurred during the whole sample period, and then assume that depreciation 

occurred at this constant rate. A detailed procedure is described below. 

 

3.1 Calculation of the market value of equity 

The market value of equity is defined as the sum of the market value of common 

stocks and the market value of preferred stocks. 

 

(MV of equity) = (MV of common stocks) + (MV of preferred stocks)       (1) 

, where 

(MV of Common Stocks) =

(year– end price of common stocks) ∗  (no.  of outstanding common stocks)  (2) 
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(MV of Preferred Stocks) =

dividend paid to preferred stocks

dividend payout ratio of preferre stocks
∗ (no. of outstanding preferred stocks)    (3) 

 

3.2 Calculation of the market value of liability 

(MV of liability) = (MV of non– interest bearing debt) 

                               +(MV of short– term liability) 

                              +(MV of long– term doestmic liability)                  (4) 

                              +(MV of  Corporate Bond)  

                             + (MV of long– term foreign liability)  

 

(1) Market Value of non-interest bearing debt 

The market value of non-interest bearing debt is defined as the following: 

(MV of non– interest bearing debt) 

= (BV of non– interest bearing debt) 

= (total current liability) − (ST borrowing) − (current portion of LT liability)     (5) 

 + (total non– current liability) − (Bond) − (LT borrowing) 

 

(2) Market value of short-term liability 

Short-term liability is defined by the sum of following terms: 

(Short– term liability) 

= (short– term borrowing) + (current portion of LT borrowing) 

              +(short– term borrowing in foreign currency) + (Bank Overdraft)  

      +(short– term borrowing notes)            (6) 

         + (short– term borrowing (shareholders, officials, employees))            

              + (short– term borrowing (related parties)) 

              +(short– term borrowing (other)) 
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Therefore, the market value of short-term liability is defined by the following 

equation. 

(MV of short– term liability) =

interest expense  (=
short–term liability

interest expense
 )+BV of short–term liability

1+CD interest rate
          (7) 

 

(3) Market Value of long-term domestic liability 

Long-term domestic liability is defined by the sum of following terms: 

(LT domestic liability) = (long– term borrowing) 

           + (long– term borrowing (shareholders, officials, employees)) 

+ (long– term borrowing (related parties))          (8) 

           +(long– term borrowing (other)) 

 

Then, the market value of long-term domestic is defined as:  

(MV of long– term liability) 

=
interest expense 

commercial bank interst rate
× (1 −

1

1+commercial bank interest rate3)  (9) 

+
BV of long–term domestic liability

1+commercial bank interst rate3       

  

(4) Market value of corporate bond 

The market value of corporate bond is defined as: 

(MV of Corporate Bond) 

=
interest expense of bond

interest rate of corporate bond
× (1 −

1

(1+interest rate of  bond)3)        (10) 

+
BV of corporate bond

(1+interest rate of 3–year bond)
3                   

 

(5) Market value of long-term foreign liability 
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Lastly, long-term foreign liability is defined as 

(LT domestic liability) 

= (long– term borrowing in foreign currency) + (overseas loan)         (11) 

 

Then, the market value of long-term foreign liability is, 

 

(MV of long– term foreign liability) 

=
interest expense of LT foreign bond 

1+LIBOR rate+0.015
× (1 −

1

(1+LIBOR rate+0.015)5)           (12) 

+
BV of long–term foreign liability

(1+LIBOR rate+0.015)5   

  

3.3 Calculation of the replacement cost of assets 

The replacement cost of assets are defined as the sum of the replacement costs of 

quick assets, investment assets, inventory assets, intangible assets, and tangible 

assets. We use the current book value for quick assets and intangible assets, as their 

book values are equivalent to their respective replacement costs. Tangible assets 

consist of several items, such as land, buildings, structures, machinery and 

equipment, vehicle and transportation, ship and aircraft, tools, furniture and 

fixtures, and etc. The method of estimation for each type of asset is described in 

detail below. 

 

(1) Replacement cost of Inventory 

The replacement cost of inventory is obtained by taking the changes in the book 

value of inventory into account. 

Invt = Invt−1 ∗ 𝜋𝑡 + Δinvt if Δinvt > 0        (13) 

Invt = (Invt−1 + Δinvt) ∗ 𝜋𝑡 if Δinvt < 0 

, where Invt denotes the replacement cost of inventory at time t; Δinvt = BInvt −
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BInvt denotes the change in the book value of inventory; and 𝜋𝑡 =
Pt

Pt−1
 is the 

inflation rate. 

 

(2) Replacement cost of land 

The replacement cost of land is obtained by taking the changes in the book value of 

land into account. 

Landt = Landt−1 ∗ 𝜋𝑡 + ΔLandt if ΔLandt > 0       (14) 

Landt = Landt−1 ∗ 𝜋𝑡 + ΔLandt ∗ g if ΔLandt < 0 

where g =
Pt

𝑃𝑡−5
; Landt denotes the replacement cost of land at time t, and 

ΔLandt = BLandt − BLandt denotes the change in the book value of land. 

 

(3) Replacement cost of the rest of tangible assets 

The replacement cost of tangible assets except land is obtained by the 

following equation. 

  Tant = (Tant−1 ∗
Pt

Pt−1
+ ΔTant + acc. dept)(1 − δ′)      (15) 

, where δ′ =
1

JT
∑ ∑

acc.depjt

BTanjt+acc.depjt

𝑇
𝑡=1

𝐽
𝑗=1  (average annualized depreciation rate; 

subscript j denotes firm j and subscript t denotes time t); Tant is denotes the 

replacement cost of each tangible asset at time t, and acc. dept denotes the 

accumulated depreciation for each asset at time t; ΔTant denotes the change in the 

book value of tangible asset. By using accumulated depreciation instead of yearly 

depreciation to calculate δ′, we force δ′ to be a positive value. 

 

4. Data and Empirical Models 

4.1 Sources of data 

The empirical analysis is based on 683 listed Korean manufacturing firms from 

2005 to 2014, so the number of samples in our dataset is 6830. We only include 
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manufacturing firms because we want to examine the effect of foreign shareholders 

on investment on fixed assets, which is primarily done by manufacturing firms. 

Also, we only include firms that existed during the whole period, so that we can 

construct a balanced panel dataset. We used the KIS-Value database and the 

TS2000 database to obtain the share of stocks owned by foreigners at year-end and 

data from financial statements required to conduct regression analysis. Data for 

calculating the market value of equity includes year-end prices of common stocks, 

number of outstanding stocks, dividend paid to preferred stocks, and dividend 

payout ratios of preferred stocks. Data for calculating the market value of liability 

includes total current liability, current long-term payable, short-term payable, non-

current long-term payable, short-term borrowings in foreign currency, short-term 

advances from an affiliated company, other short-term payables, long-term 

borrowings, long-term advances from an affiliated company, long-term loans to 

officers, shareholders and employees, private loans, long-term borrowings in 

foreign currency, and loans. Various interest rates and discount rates, such as 

interest on loan, CD interest rate, corporate bond interest rate with 3-year maturity, 

and LIBOR), were obtained by referring to income statements and other data 

sources, such as Monthly Bulletin and Economic Statistics Yearbook published by 

the Bank of Korea, Monthly Economic Bulletin published by the Ministry of 

Strategy and Finance. 

Data for calculating the replacement cost of assets includes quick assets, 

investments assets, inventory assets, intangible assets, and land; the book values 

and the accumulated depreciation of buildings, structures, machinery and 

equipment, vehicle and transportation, ship and aircraft, tools, furniture and 

fixtures; the book values of other tangible assets; and the book values of total assets. 

We obtain these variables from the KIS Value. The housing price index is available 

from the website of the Ministry of Land, Infrastructure and Transport. The 

producer price index is available at the Economics Statistical System (ECOS) 
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provided by the Bank of Korea. 

 

4.2 Definition of variables 

The variables included in our regression models are based on the variables used by 

Kim and Cho (2007). For dependent variables, we use corporate value, profitability, 

dividend payout ratio, and investment rate. To measure corporate value, we use the 

Tobin’s Q ratio calculated by dividing the sum of the market value of equity and 

liability with the replacement cost of assets based on the annual depreciation rates.  

We use return on asset (ROA) ratio to measure profitability of firms. 

Operating profit is defined by the ratio between operating income and total asset, 

and dividend payout ratio is defined by the ratio between dividend payout to total 

asset. Investment rate is defined as the change in fixed asset divided by the fixed 

asset in the previous year. Firm size is defined by the natural log of total asset, and 

annual sales revenue is also defined by the natural log of annual sales. Leverage 

ratio is defined as total liability divided by total asset. Firm’s growth is defined by 

the growth rate of annual sales. Cashflow ratio is defined as operating cashflow 

divided by total asset. Lastly, volatility of profit is measured by the standard 

deviation of profitability during the past three years. 

 

4.3 Sample description 

Our dataset consists of 683 listed manufacturing firms from 2005 to 2014, 

so there are 6830 samples in total. Sample statistics are described in Table 1. 

 

Table 1. Sample Statics (N=6830) 

Variable Mean Std. Dev. Min Max 

MB1 1.145 1.042 0.297 40.955 

MB2 1.135 1.042 0.251 40.953 
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TQ 0.983 0.962 0.102 21.625 

Dividend Payout Ratio 0.008 0.013 0 0.281 

ROA 0.014 0.141 -5.080 0.706 

Investment 0.247 1.909 -12.875 75.303 

Foreigners' Share of Stocks 0.065 0.118 0 0.897 

Growth of Sales 0.166 4.110 -0.997 333.640 

Firm Size 2.714 1.350 -3.015 9.705 

Leverage Ratio 2.189 15.231 0 323.520 

Profit Volatility 0.055 0.317 0.000 15.211 

Cashflow Ratio 0.046 0.090 -0.784 0.580 

 

In Table 1, MB1 and MB2 are Tobin’s Q ratio calculated with the 

conventional market-to-book ratio method, while TQ is the ratio using the method 

described above. TQ is lower than both MB1 and MB2 because adjusting inflation 

in the prices of assets often makes the estimated replacement costs of assets greater 

than their book values. The first method is to simply calculate market-to-book ratio 

(M/B ratio), and we call this ratio MB1, It is calculated by dividing the sum of the 

market value of equity and the book value of liability by the book value of assets. 

The second method is to use the market value of liability instead of book value, and 

we call this ratio MB2. Therefore, MB1 and MB2 are calculated from the following 

equations. 

 

MB1 =
market value of equity+book value of liability

book value of assets
    (16) 

MB2 =
market value of equity+market value of liability

book value of assets
    (17) 

TQ =
market value of year–end outstanding stocks+market value of liability

replacement cost of assets based on annual depreciation rates
  (18) 

 The difference between MB1 and MB2 arises from whether book value or 

market value is used to measure a firm’s liability. Similarly, the difference between 
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MB2 and TQ depends on how much the book value of assets is different from the 

replacement cost of assets. Therefore, the difference between MB1 and MB2 

reflects how using different definition of liability affects the calculation of Tobin’s 

Q ratio, whereas the difference between MB2 and TQ shows the effect of using 

different methods to calculate the denominator of the Tobin’s Q ratio. 

Since TQ is less than one, it can be argued that the market values of 

Korean manufacturing firms were undervalued on average in this period. A crucial 

cause of the undervaluation is the Global Financial Crisis in 2008 and its aftermath, 

as the average Tobin’s Q ratio plummeted between 2007 and 2008, and is 

recovering slowly since then. This trend is shown in Figure 1 in the result section. 

 Table 1 also shows that foreign shareholders held about 6.5 % of total 

outstanding stocks in this period, much lower than the average percentage of stocks 

held by foreign shareholders when all industries are taken into account. Figure 1 

shows the change in the share of stocks held by foreigners, from 2005 to 2014. 

 

Figure 1. Change in the share of stocks held by foreign shareholders 

 

 Figure 1 shows that the foreign investors’ share of stocks plummeted in 

2008 due to the global financial crisis. It reached the lowest level in 2009 and 

rebounded in 2010. The recovery is rapid, and it reached the pre-crisis level in 
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2014.  

The variance decomposition of dependent variables shows that within-

firm variation is more important than between-firm variation in explaining the total 

variation in firm’s performance. Table 2 summarizes the result. 

 

Table 2. Variance decomposition of important variables 

Dep. Var Tobin’s Q Investment Foreign shareholders’  

share of stocks 

Dividend 

Payout Ratio 

Within 0.6364 1.813 0.04395 0.01087 

Between 0.7213 0.597 0.1098 0.00620 

Overall 0.9616 1.909 0.1182 0.01251 

  

While within-variation is greater than between-variation in case of 

investment and dividend payout ratio, the opposite is true in case of Tobin’s Q ratio 

and foreign investors’ share of stocks. This shows that we need to conduct both 

cross-sectional analysis and panel analysis to account for both between-firm and 

within-firm variations in these variables. 

 

4.4 Specification of empirical models 

For dependent variables, we use firm value measured by Tobin’s Q ratio, 

investment rate measured by the net change in fixed assets divided by the book 

value of fixed assets in the previous year, and foreigners’ share of stocks. For panel 

regression model, we include the lagged dependent variable as a regressor in each 

equation, as it is quite likely that each dependent variable follows an AR(1) process. 

We verify this assumption by testing for first-order and second-order 

autocorrelation when conducting two-step system GMM dynamic estimation. 

Inclusion of control variables are inspired by the literature, such as Hoshi, Kashyap, 

and Scharfstein (1991), Oliner and Rudebush(1992), Jensen, Solberg and Zorn 

(1992), Fama and French (2001), Lemmon and Lins (2001), and Kim and Cho 

(2007).  
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Our three-equation panel regression model consists of following equations.  

 

𝑇𝑄𝑖𝑡 = 𝛽10 + 𝛽11𝑇𝑄𝑖𝑡−1 + β12𝐹𝑂𝑅𝑖𝑡 + 𝛽13𝑅𝑂𝐴𝑖𝑡 + 𝛽14𝐼𝑁𝑉𝑖𝑡 + 𝛽15𝐿𝐸𝑉𝐸𝑅𝑖𝑡 

           +𝛽16SIZEit + 𝛽17𝑗𝐼𝑛𝑑𝑗 + 𝛽18𝑡𝑇𝑡 + 𝜖1𝑖𝑡          (19) 

𝐼𝑁𝑉𝑖𝑡 = 𝛽20 + 𝛽21𝐼𝑁𝑉𝑖𝑡−1 + β22𝐹𝑂𝑅𝑖𝑡 + 𝛽23𝑇𝑄𝑖𝑡 + 𝛽24𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   

            +𝛽25𝑉𝑂𝐿𝑖𝑡 + 𝛽26𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽27𝑗𝐼𝑛𝑑𝑗 + 𝛽28𝑡𝑇𝑡 + 𝜖2𝑖𝑡               (20) 

𝐹𝑂𝑅𝑖𝑡 = β30 + 𝛽31FORit−1 + 𝛽32𝑇𝑄𝑖𝑡 + 𝛽33𝐼𝑁𝑉𝑖𝑡 + β34𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡 

              +β35VOLit + β36j𝐼𝑛𝑑𝑗 + 𝛽37𝑡𝑇𝑡 + 𝜖3𝑖𝑡              (21) 

 

, where each variable is defined as 

𝑅𝑂𝐴𝑖𝑡: Return on Asset, 𝑇𝑄𝑖𝑡: Tobin’s Q ratio, 𝐹𝑂𝑅𝑖𝑡: share of year-end 

outstanding stocks held by foreign shareholders, 𝐼𝑁𝑉𝑖𝑡: change in fixed asset/fixed 

asset in the previous year 

𝑆𝐼𝑍𝐸𝑖𝑡: log of total asset, 𝐺𝑅𝑂𝑊𝐻𝑖𝑡: growth rate of annual sales revenue, 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡: leverage ratio, 𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡: cashflow ratio, 𝑉𝑂𝐿𝑖𝑡: volatility of profit, 

𝑖𝑛𝑑𝑗: industry dummy, Tt: time dummy, 𝜖𝑖𝑡: error term 

 

In the panel regression model, we need to account for the endogeneity 

among Tobin’s Q ratio, investment, and foreign shareholders’ stock share. We 

adopt the simultaneous-equation model in Cho (1998), but estimate coefficients 

with three-stage least squares estimation, which more efficient than two-stage least 

squares estimation. Three-stage least squares (3SLS) estimation was implemented 

by reg3 command in Stata. An alternative method to estimate the system of 

endogenous equations is two-step system GMM dynamic panel estimation method, 

which was implemented by xtabond2 command in Stata. In case of two-step 

system GMM panel estimation, we assume that lagged dependent variables, foreign 

investors’ share of stocks, and other dependent variables (if they appear on the right 

side of the equation), are endogenous, while other control variables are exogenous. 
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Industry and year dummy variables were included to control industry-specific and 

time-specific effects. 

 Besides estimating the panel model, we examine a cross-sectional 

counterpart to the panel model to estimate the effects of cross-sectional variations. 

We construct a cross-sectional model by removing lagged dependent variables and 

time dummy variables from the panel model. Our three-equation cross-section 

model consists of following equations. 

 

𝑇𝑄𝑖 = 𝛾10 + γ11𝐹𝑂𝑅𝑖 + 𝛾12𝑅𝑂𝐴𝑖 + 𝛾13𝐼𝑁𝑉𝑖 + γ14𝐿𝐸𝑉𝐸𝑅𝑖 + 𝛾15SIZEi 

+𝛾16𝑗𝐼𝑛𝑑𝑗 + 𝜂1𝑖                 (22) 

𝐼𝑁𝑉𝑖 = 𝛾20 + 𝛾21𝐹𝑂𝑅𝑖 + 𝛾22𝑇𝑄𝑖 + 𝛾23𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖  + 𝛾24𝑉𝑂𝐿𝑡 + 𝛾25𝑆𝐼𝑍𝐸𝑡 

+𝛾26𝑗𝐼𝑛𝑑
𝑗

+ 𝜂2𝑖             (23) 

𝐹𝑂𝑅𝑖 = 𝛾30 + 𝛾31𝑇𝑄𝑖 + 𝛾32𝐼𝑁𝑉𝑖 + 𝛾33𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖 + 𝛾34VOLi + 𝛾35𝑗𝐼𝑛𝑑𝑗 + 𝜂3𝑖(24) 

 

, where each variable is defined as an average taken over sample period. 

 After estimating the panel model and the cross-section model using the 

whole sample period (2005 to 2014), we divide the period into two subperiods of 

equal length, 2005 to 2009 and 2010 to 2014. By dividing the sample period in half, 

we can obtain two subperiods with equal length that correspond to the period 

before the global financial crisis (pre-crisis period) and the period after the crisis 

(post-crisis period), respectively. Therefore, examining each subperiod allows us to 

test whether the relation among firm value, investment, and foreign investors’ share 

of stocks changed due to the financial crisis. 

 Besides, we introduce dividend payout ratio as an additional endogenous 

variable that represents the performance of firm to the existing three-equation 

model, which leads to the construction of a four-equation model that allows us to 

check whether the implications of the three-equation model still holds when an 

additional performance variable is included. Moreover, we can check whether 
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dividend payout ratio affects foreign investors’ share of stocks. Then, our four-

equation panel model consists of the following equations. 

 

𝑇𝑄𝑖𝑡 = 𝛽10
′ + 𝛽11

′ 𝑇𝑄𝑖𝑡−1 + β12
′ 𝐹𝑂𝑅𝑖𝑡 + 𝛽13

′ 𝑅𝑂𝐴𝑖𝑡 + 𝛽14
′ 𝐼𝑁𝑉𝑖𝑡 + 𝛽15

′ 𝐿𝐸𝑉𝐸𝑅𝑖𝑡 

          +𝛽16
′ SIZEit + 𝛽17𝑗′𝐼𝑛𝑑𝑗 + 𝛽18𝑡′𝑇𝑡 + 𝜖1𝑖𝑡′           (25) 

𝐼𝑁𝑉𝑖𝑡 = 𝛽20
′ + 𝛽21

′ 𝐼𝑁𝑉𝑖𝑡−1 + β22
′ 𝐹𝑂𝑅𝑖𝑡 + 𝛽23

′ 𝑇𝑄𝑖𝑡 + 𝛽24
′ 𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   

           +𝛽25′𝑉𝑂𝐿𝑖𝑡 + 𝛽26′𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽27𝑗′𝐼𝑛𝑑𝑗 + 𝛽28𝑡′𝑇𝑡 + 𝜖2𝑖𝑡′        (26) 

𝐹𝑂𝑅𝑖𝑡 = β30
′ + 𝛽31

′FORit−1 + 𝛽32
′ 𝑇𝑄𝑖𝑡 + 𝛽33

′ 𝐼𝑁𝑉𝑖𝑡 + β34
′ 𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡 

             +β35′VOLit + β36j
′ 𝐼𝑛𝑑𝑗 + 𝛽37𝑡

′ 𝑇𝑡 + 𝜌𝐷𝐼𝑉𝑖𝑡 + 𝜖3𝑖𝑡′         (27) 

𝐷𝐼𝑉𝑖𝑡 = 𝛽40 + 𝛽41𝐷𝐼𝑉𝑖𝑡−1 + β42𝐹𝑂𝑅𝑖𝑡 + 𝛽43𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽44𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡 

             +𝛽45LEVERit + 𝛽46𝑗𝐼𝑛𝑑𝑗 + 𝛽47𝑡𝑇𝑡 + 𝜖4𝑖𝑡              (28) 

 

The cross-sectional counterpart to the four-equation model can be written by: 

 

𝑇𝑄𝑖 = 𝛾10
′ + γ11

′ 𝐹𝑂𝑅𝑖 + 𝛾12
′ 𝑅𝑂𝐴𝑖 + 𝛾13

′ 𝐼𝑁𝑉𝑖 + γ14
′ 𝐿𝐸𝑉𝐸𝑅𝑖 + 𝛾15

′  SIZEi 

          +𝛾16𝑗′𝐼𝑛𝑑𝑗 + 𝜂1𝑖′               (29) 

𝐼𝑁𝑉𝑖 = 𝛾20
′ + 𝛾21

′ 𝐹𝑂𝑅𝑖 + 𝛾22
′ 𝑇𝑄𝑖 + 𝛾23

′ 𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖  + 𝛾24
′ 𝑉𝑂𝐿𝑡 + 𝛾25

′ 𝑆𝐼𝑍𝐸𝑡 

         +𝛾26𝑗′𝐼𝑛𝑑𝑗 + 𝜂2𝑖′                    (30) 

𝐹𝑂𝑅𝑖 = 𝛾30
′ + 𝛾31

′ 𝑇𝑄𝑖 + 𝛾32
′ 𝐼𝑁𝑉𝑖 + 𝛾33

′ 𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖 + 𝛾34
′VOLi + 𝛾35𝑗

′ 𝐼𝑛𝑑𝑗 

            +𝛿𝐷𝐼𝑉𝑖 + 𝜂3𝑖′               (31) 

𝐷𝐼𝑉𝑖 = 𝛾40 + 𝛾41𝐹𝑂𝑅𝑡 + 𝛾42𝑆𝐼𝑍𝐸𝑖 + γ43𝐺𝑅𝑂𝑊𝑇𝐻𝑖 + 𝛾44LEVERi + 𝛾45𝑗𝐼𝑛𝑑𝑗 

            +𝛾46𝑡𝑇𝑡 + 𝜂4𝑖             (32) 

 

4.5 Comparison to the previous study  

We conducted the same analyses on the listed Korean manufacturing firms from 

2001 to 2005 to compare the results with those provided by Kim and Cho (2007). 

Kim and Cho (2007) examined a balanced panel of listed Korean firms from 1999 
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to 2003 and concluded that the presence of foreign shareholders had a positive 

relationship with dividend payout ratio and a negative relationship with investment 

in this period. We attempt to replicate the results after considering endogeneity.  

We used the Tobin’s Q ratios from the dataset constructed by Kim et al. (2015) 

from 2001 to 2005 and extracted other necessary data from the KIS-Value database. 

We were able to conduct a balanced panel of 169 firms out of 211firms that were 

originally included in the dataset constructed by Kim et al. (2015). 

  

5. Results 

5.1  Comparison of the estimates of the Tobin’s Q Ratio 

In this section, we describe how the Tobin’s Q ratio calculated in this paper is 

different from the estimates that are widely used in the literature. We compare three 

estimates of Tobin’s Q ratio, MB1, MB2, and TQ by computing annual average 

Tobin’s Q ratios. Figure 2 shows how the annual average Tobin’s Q ratio evolved 

from 2005 to 2014 when different calculation methods are used. 

Figure 2. Average Tobin’s Q Ratio from 2005 to 2014

 

While MB1 and MB2 are almost identical, TQ is significantly lower than both 

MB1 and MB2. Therefore, we can expect that the average of TQ is statistically 
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different from that of MB1 and MB2. Indeed, t-tests reject the hypotheses that the 

mean of TQ is identical to that of MB1 and that the mean of TQ is identical to that 

of MB2, but fail to reject the hypothesis that the mean of MB1 is identical to that of 

MB2. Therefore, we can conclude that the Tobin’s Q ratios computed by our 

method are different from those used in other studies. 

 

5.2  Results of three-equation model 

5.2.1 Three-stage least squares panel estimation 

Table 3 reports the result of three-stage least squares (3SLS) estimation of panel 

simultaneous-equation on Tobin’s Q ratio, investment, and foreign investors’ share 

of stocks from 2005 to 2014.  

 

Table 3. Three-stage least squares (3SLS) panel regression: 2005-2014 

Panel result (3SLS estimation) 2005-2014 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.222*** 

(0.0581) 

0.285** 

(0.144) 

0.920*** 

(0.00718) 

Lagged dep. 0.745*** 

(0.0451) 

-0.0184** 

(0.00893) 

0.920*** 

(0.00715) 

𝐹𝑂𝑅𝑖𝑡 0.165 

(0.107) 

0.331 

(0.265) 

 

𝑅𝑂𝐴𝑖𝑡 -0.0645 

(0.0666) 

  

𝑇𝑄𝑖𝑡  0.238*** 

(0.0367) 

0.00301 

(0.00271) 

𝐼𝑁𝑉𝑖𝑡 -0.165 

(0.257) 

 -0.0111 

(0.0106) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  0.0913 

(0.277) 

0.0275*** 

(0.0832) 

𝑉𝑂𝐿𝑖𝑡  0.0334 

(0.0869) 

0.000665 

(0.0106) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.000400 

(0.000974) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0189* 

(0.0109) 

-0.112*** 

(0.0179) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 



23 

Industry dummy variables and time dummy variables are omitted. 

 

The second column shows that the effect of foreign shareholders on Tobin’s Q 

ratio is positive but not significant. The effect of investment on Tobin’s Q ratio is 

negative but not significant. The third column shows that the effect of foreigners’ 

share on investment is positive but not significant, while the effect of Tobin’s Q on 

investment is positive and significant. The last column shows that the effect of 

Tobin’s is positive and the effect of investment is negative, although both are not 

significant. Therefore, the only meaningful result is that high Tobin’s Q ratio leads 

to higher investment, which is documented by numerous studies. We repeat the 

same analysis on two subperiods. Table 4 and Table 5 summarize the results. 

 

Table 4. Three-stage least squares (3SLS) panel regression: 2005-2009 

Panel result (3SLS estimation) 2005-2009 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.176 

(0.142) 

-0.0506 

(0.262) 

0.00952** 

(0.00413) 

Lagged dep. 0.6085*** 

(0.0851) 

0.0205 

(0.0133) 

0.894*** 

(0.00766) 

𝐹𝑂𝑅𝑖𝑡 0.250 

(0.356) 

-0.499 

(0.525) 

 

𝑅𝑂𝐴𝑖𝑡 -0.182 

(0.182) 

  

𝑇𝑄𝑖𝑡  0.235*** 

(0.0678) 

-0.00106 

(0.00218) 

𝐼𝑁𝑉𝑖𝑡 0.377 

(0.515) 

 0.00137 

(0.0793) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  0.304 

(0.400) 

0.0144 

(0.00937) 

𝑉𝑂𝐿𝑖𝑡  -0.0215 

(0.0540) 

-0.0000771 

(0.00198) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.00406 

(0.00322) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 0.00231 

(0.0260) 

-0.00131 

(0.0450) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 
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Table 4 shows that the effect of foreign shareholders on Tobin’s Q ratio and 

investment are not significant. Again, the effect of Tobin’s Q ratio on investment is 

significant. The last columns show that the effect of Tobin’s Q ratio and investment 

on foreign shareholders is not significant. 

  

Table 5. Three-stage least squares (3SLS) panel regression: 2010-2014 

Panel result (3SLS estimation) 2010-2014 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.249*** 

(0.0566) 

0.300** 

(0.132) 

0.00684* 

(0.00410) 

Lagged dep. 0.776*** 

(0.0163) 

-0.0663*** 

(0.0160) 

0.948*** 

(0.00726) 

𝐹𝑂𝑅𝑖𝑡 0.159 

(0.108) 

0.357 

(0.259) 

 

𝑅𝑂𝐴𝑖𝑡 0.00638 

(0.0625) 

  

𝑇𝑄𝑖𝑡  0.224*** 

(0.0364) 

0.00553*** 

(0.00184) 

𝐼𝑁𝑉𝑖𝑡 0.00370 

(0.0627) 

 -0.0207*** 

(0.00656) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  0.231 

(0.307) 

0.0523*** 

(0.0102) 

𝑉𝑂𝐿𝑖𝑡  1.372*** 

(0.291) 

0.0293** 

(0.0127) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 -0.00322 

(0.00646) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0118 

(0.00917) 

-0.0830*** 

(0.0180) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

Table 5 shows that the effect of foreign shareholders on Tobin’s Q ratio is 

positive but not significant, while the magnitude is larger in the first subperiod. On 

the other hand, Tobin’s Q ratio is a very significant factor of investment, while the 

effect of foreign shareholders is not significant. The last columns show that the 

effect of Tobin’s Q ratio and that of investment on foreign shareholders are both 
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highly significant. As the economy recovered during this subperiod, firms with 

higher corporate value attracted more foreign investors, while firms with more 

investment were less attractive to foreign investors. One possible explanation is 

that foreign shareholders are more interested in earning portfolio investment 

returns than in establishing long-term relationship. 

 Table 6 summarizes the result of three-state least squares panel estimation 

using the samples from Kim et al. (2015) from 2001 to 2005. 

 

Table 6. Three-stage least squares (3SLS) panel regression: 2001-2005 

Panel result (3SLS estimation) 2001-2005 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.630 

(0.529) 

0.483** 

(0.242) 

0.0543* 

(0.0306) 

Lagged dep. 0.536*** 

(0.0317) 

-0.0176 

(0.0167) 

1.00*** 

(0.0342) 

𝐹𝑂𝑅𝑖𝑡 0.321 

(0.202) 

0.0581 

(0.103) 

 

𝑅𝑂𝐴𝑖𝑡 0.840*** 

(0.137) 

  

𝑇𝑄𝑖𝑡  0.0162 

(0.0346) 

0.00107 

(0.0131) 

𝐼𝑁𝑉𝑖𝑡 -0.561 

(0.521) 

 -0.440*** 

(0.160) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  0.420*** 

(0.141) 

0.261*** 

(0.0784) 

𝑉𝑂𝐿𝑖𝑡  -0.267 

(0.208) 

-0.106 

(0.0884) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.0103 

(0.0904) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.130 

(0.186) 

-0.137 

(0.0892) 

 

    

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

  

Table 6 shows that investment had a negative effect on the share of stocks held 

by foreign shareholders in early 2000s, which is similar to the results obtained 
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when using samples from 2005 to 2014.  

To sum up, in all periods, the effect of foreign shareholders on Tobin’s Q ratio 

is positive but not significant. This result at least does not reject our hypothesis that 

foreign shareholders increase firm value. The effect of investment on Tobin’s Q 

ratio is not clear, as its sign varies depending on time period, and none of the 

coefficients is significant. The effect of foreign shareholders on investment is 

positive, except for the period from 2005 to 2009, is positive. Lastly, it is shown 

that foreigners invested more in firms with higher Tobin’s Q ratio in the aftermath 

of the global financial crisis. According to the Tobin’s Q theory, it implies that 

foreign shareholders preferred to invest in firms that give them higher returns. Also, 

except the period from 2005 to 2009, foreigners invested less in firms with higher 

investment in tangible fixed assets, showing that foreign investors are less 

interested in long-term returns from their investment. These two findings imply 

that foreign investors are rather short-sighted, as they seek returns from short-term 

investment. 

 

5.2.2 Three-stage least squares cross-section estimation 

This section reports the result of estimating cross-sectional simultaneous-equation 

with three-stage least squares (3SLS) method. Table 7 reports the result of cross-

sectional estimation on Tobin’s Q ratio, investment, and foreign investors’ share of 

stocks from 2005 to 2014.  

 

Table 7. Three-stage least squares (3SLS) cross-section regression: 2005-2014 

Cross-section result (3SLS estimation) 2005-2014 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.481*** 

(0.108) 

-0.676*** 

(0.247) 

-0.528*** 

(0.170) 

𝐹𝑂𝑅𝑖𝑡 -1.049 

(1.059) 

-1.302 

(1.501) 

 

𝑅𝑂𝐴𝑖𝑡 0.170   
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(0.337) 

𝑇𝑄𝑖𝑡  1.050*** 

(0.289) 

0.821*** 

(0.191) 

𝐼𝑁𝑉𝑖𝑡 1.098*** 

(0.194) 

 -0.781*** 

(0.138) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  0.725 

(0.574) 

0.561** 

(0.242) 

𝑉𝑂𝐿𝑖𝑡  0.00787 

(0.152) 

0.00546 

(0.104) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 -0.000205 

(0.000230) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 0.105** 

(0.0526) 

0.00101 

(0.0682) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 The second column and the third column show that the effect of foreigner 

shareholders on firm value and investment are not significant. Investment has a 

significantly positive effect on Tobin’s Q ratio, and vice versa. The last column 

shows foreign shareholders hold more shares if Tobin’s Q ratio is higher and 

investment is lower. Table 8 and Table 9 report the result of 3SLS estimation of 

cross-sectional simultaneous-equation in each subperiod. 

 

Table 8. Three-stage least squares (3SLS) cross-section regression: 2005-2009 

Cross-section result (3SLS estimation): 2005-2009 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.386 

(0.505) 

-0.119 

(9.201) 

-0.0933 

(0.343) 

𝐹𝑂𝑅𝑖𝑡 -4.186 

(6.810) 

-26.747 

(201.269) 

 

𝑅𝑂𝐴𝑖𝑡 -0.237 

(1.298) 

  

𝑇𝑄𝑖𝑡  -0.597 

(17.018) 

0.257 

(0.384) 

𝐼𝑁𝑉𝑖𝑡 0.517 

(0.595) 

 -0.325*** 

(0.0613) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  5.908 

(33.666) 

0.609** 

(0.301) 

𝑉𝑂𝐿𝑖𝑡  0.599 0.0712* 
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(3.571) (0.0378) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 -0.0000275 

(0.00183) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 0.288 

(0.364) 

1.135 

(9474) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 The second column and the third column show that the effect of foreign 

shareholders and investment on Tobin’s Q ratio and the effect of foreign 

shareholders and Tobin’s Q ratio on investment are not significant. The last column 

shows that investment has a negative and significant effect on foreign ownership. 

  

Table 9. Three-stage least squares (3SLS) cross-section regression: 2010-2014 

Cross-section result (3SLS estimation): 2010-2014 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.681*** 

(0.109) 

1.708* 

(1.020) 

-0.0698*** 

(0.250) 

𝐹𝑂𝑅𝑖𝑡 2.252* 

(1.219) 

14.529 

(9.591) 

 

𝑅𝑂𝐴𝑖𝑡 -0.513*** 

(0.193) 

  

𝑇𝑄𝑖𝑡  -1.084 

(1.385) 

1.018*** 

(0.317) 

𝐼𝑁𝑉𝑖𝑡 0.765*** 

(0.0893) 

 0.105 

(0.325) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  -2.832 

(3.694) 

-0.781 

(0.644) 

𝑉𝑂𝐿𝑖𝑡  4.233 

(3.772) 

-2.808* 

(1.551) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.00118 

(0.000881) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0327 

(0.0540) 

-0.586 

(0.413) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 The second column shows that the effect of foreign shareholders and that 



29 

of investment on Tobin’s Q ratio are both positive and significant. The last column 

shows that the effect of Tobin’s Q ratio on foreign ownership is positive. 

 Table 10 summarizes the result of cross-sectional simultaneous-equation 

estimation using samples from 2001 to 2005. 

 

Table 10. Three-stage least squares (3SLS) cross-section regression: 2001-2005 

Cross-section result (3SLS estimation) 2001-2005 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant -0.0134 

(6.338) 

-0.186 

(0.115) 

-0.273** 

(0.121) 

𝐹𝑂𝑅𝑖𝑡 -0.933 

(3.233) 

-0.712*** 

(0.180) 

 

𝑅𝑂𝐴𝑖𝑡 5.444 

(5.504) 

  

𝑇𝑄𝑖𝑡  0.703*** 

(0.144) 

0.968*** 

(0.255) 

𝐼𝑁𝑉𝑖𝑡 -4.225 

(7.840) 

 -1.365*** 

(0.505) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  1.260*** 

(0.305) 

1.742*** 

(0.430) 

𝑉𝑂𝐿𝑖𝑡  -0.221 

(0.262) 

-0.305 

(0.386) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 -0.626* 

(0.373) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 0.517 

(2.064) 

-0.00739 

(0.0393) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 The effect of foreign shareholders and that of investment on Tobin’s Q 

ratio are negative but not significant. The third column shows that the effect of 

foreign shareholders on investment is negative, hence verifying the conclusion of 

Kim and Cho (2007) that foreign shareholders had a negative effect on investment 

when examined their samples from 1999 to 2003. Tobin’s Q ratio is still a crucial 

factor of investment, as its coefficient is positive and highly significant. The last 

column shows that the effect of Tobin’s Q on the share of foreign shareholders is 
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positive and significant, while the effect of investment on the share of foreign 

investors is negative and significant.  

 

5.2.3 Two-step system GMM panel estimation 

Table 11 reports the result of two-step system GMM panel estimation Tobin’s Q 

ratio, investment, and the share of stocks owned by foreign shareholders from 2005 

to 2014.  

 

Table 11. Two-step system GMM panel estimation: 2005-2014 

Panel result (Two-Step dynamic GMM) 2005-2014 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.384*** 

(0.129) 

-0.0290 

(0.112) 

0.920*** 

(0.00718) 

Lagged dep. 0.653*** 

(0.0444) 

0.00781 

(0.0255) 

0.869*** 

(0.0278) 

𝐹𝑂𝑅𝑖𝑡 1.277*** 

(0.305) 

0.359 

(0.260) 

 

𝑅𝑂𝐴𝑖𝑡 -0.288 

(0.314) 

  

𝑇𝑄𝑖𝑡  0.0491 

(0.0303) 

0.00263*** 

(0.00100) 

𝐼𝑁𝑉𝑖𝑡 -0.0170* 

(0.00959) 

 -0.000265 

(0.000225) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  -0.0815 

(0.288) 

0.0259*** 

(0.00662) 

𝑉𝑂𝐿𝑖𝑡  0.102 

(0.152) 

-0.000702 

(0.00121) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.000688 

(0.000793) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0508*** 

(0.0163) 

-0.0268* 

(0.0159) 

 

AR(1) Test 0.000 0.008 0.000 

AR(2) Test 0.870 0.544 0.618 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 The last two rows show that each dependent variable follows a first-order 

autoregressive process, and therefore justify the inclusion of lagged dependent 
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variable in each equation. The second column shows that foreign shareholders 

increase firm value while investment reduces it. The third column shows that 

the effect of foreign shareholders and that of Tobin’s Q ratio on investment are 

not significant. The last column shows that the effect of Tobin’s Q on foreign 

investors’ share is positive and significant, while that of investment is negative 

but not significant. We provide the results of two-step system GMM panel 

estimation on subperiods in Table 12 and Table 13. 

 

Table 12. Two-step system GMM panel estimation: 2005-2009 

Panel result (Two-Step dynamic GMM):2005-2009 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.415 

(0.829) 

-0.0290 

(0.112) 

0.0132 

(0.0279) 

Lagged dep. 0.486*** 

(0.0732) 

0.0354*** 

(0.00928) 

0.836*** 

(0.0413) 

𝐹𝑂𝑅𝑖𝑡 0.803 

(0.653) 

0.473 

(0.608) 

 

𝑅𝑂𝐴𝑖𝑡 -0.963 

(0.797) 

  

𝑇𝑄𝑖𝑡  -0.0248 

(0.0464) 

0.00168 

(0.00213) 

𝐼𝑁𝑉𝑖𝑡 -0.117 

(0.00992) 

 -0.000592 

(0.000209) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  0.496* 

(0.289) 

0.0112 

(0.00995) 

𝑉𝑂𝐿𝑖𝑡  0.0415 

(0.0888) 

-0.000526 

(0.000963) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.00126 

(0.00205) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 0.00498 

(0.0685) 

-0.0246 

(0.0697) 

 

AR(1) Test 0.004 0.046 0.000 

AR(2) Test 0.103 0.607 0.816 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 The second column shows that foreign shareholders and investment do 

not have significant effects on Tobin’s Q ratio. Other columns also show that the 
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effect of foreign shareholders and Tobin’s Q ratio on investment and the effect of 

Tobin’s Q ratio and investment on foreign investors’ share of stocks are not 

significant. 

  

Table 13. Two-step system GMM panel estimation: 2010-2014 

Panel result (Two-Step dynamic GMM):2010-2014 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant -0.00424 

(0.00761) 

0.0809 

(0.0653) 

0.00185 

(0.00692) 

Lagged dep. 0.714*** 

(0.0351) 

-0.0179 

(0.0490) 

0.839*** 

(0.0473) 

𝐹𝑂𝑅𝑖𝑡 1.045** 

(0.431) 

0.618 

(0.390) 

 

𝑅𝑂𝐴𝑖𝑡 0.396 

(0.586) 

  

𝑇𝑄𝑖𝑡  -0.0235 

(0.0783) 

0.00273*** 

(0.00105) 

𝐼𝑁𝑉𝑖𝑡 -0.0248 

(0.0267) 

 -0.000850* 

(0.000465) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  -0.0110 

(0.246) 

0.00231 

(0.0202) 

𝑉𝑂𝐿𝑖𝑡  1.473 

(2.021) 

0.00615 

(0.00912) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.000777 

(0.000579) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0387** 

(0.0178) 

-0.0190 

(0.00189) 

 

AR(1) Test 0.000 0.097 0.000 

AR(2) Test 0.357 0.452 0.641 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 The second column shows that foreign shareholders increase Tobin’s Q 

ratio, while the effect of investment is not significant. Also, the last column 

shows that the effect of Tobin’s Q on foreigner investors’ share stocks is 

positive and significant, while the effect of investment is negative and 

significant. Table 14 summarizes the result of two-step system GMM panel 
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estimation on the samples from 2001 to 2005 

 

Table 14. Two-step system GMM panel estimation: 2001-2005 

Panel result (Two-Step dynamic GMM) 2001-2005 

 (1) (2) (3) 

 𝑇𝑄𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.126 

(0.617) 

0.815** 

(0.377) 

0.0108 

(0.0445) 

Lagged dep. 0.375*** 

(0.0925) 

-0.000254 

(0.0309) 

1.044*** 

(0.0834) 

𝐹𝑂𝑅𝑖𝑡 0.263 

(0.356) 

0.146 

(0.154) 

 

𝑅𝑂𝐴𝑖𝑡 1.920** 

(0.761) 

  

𝑇𝑄𝑖𝑡  0.0129 

(0.0314) 

0.00633 

(0.00468) 

𝐼𝑁𝑉𝑖𝑡 -0.00562 

(0.0656) 

 -0.00272 

(0.00952) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡  0.275 

(0.178) 

0.0558* 

(0.0324) 

𝑉𝑂𝐿𝑖𝑡  -0.310** 

(0.139) 

-0.0148 

(0.0324) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 -0.0345 

(0.197) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0530 

(0.240) 

-0.308* 

(0.174) 

 

AR(1) Test 0.007 0.049 0.000 

AR(2) Test 0.129 0.544 0.745 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 The second column shows that the effect of foreign shareholders and that 

of investment on Tobin’s Q ratio are not significant. The third column shows 

that the effect of foreign shareholders and that of Tobin’s Q ratio on investment 

are not significant. The effect of Tobin’s Q and that of investment on foreign 

shareholders are not significant. Therefore, two-step system GMM estimation 

does not give any meaningful implication about the relation among Tobin’s Q 

ratio, investment, and foreign shareholders in early 2000s. 
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5.3  Summary of the analysis of the three-equation model 

 

Table 15 summarizes the results of analysis on the system of simultaneous 

equations that consists of Tobin’s Q ratio, investment, and foreign shareholders. 

Table 15 provides us with four implications. First, it shows that the relationship 

among Tobin’s Q ratio, investment, and foreign shareholders can vary depending 

on time period and estimation methods. Second, the effect of Tobin’s Q ratio on the 

share of stocks held by foreign shareholders is positive and significant in the period 

from 2010 to 2014. Therefore, it can be argued that the positive effect of so-called 

efficient monitoring activities by foreign shareholders, if it exists, became robust 

only recently, particularly after the global financial crisis. It might be the case that 

foreign shareholders became more aware of corporate governance after the crisis. 

Third, the result of 3SLS cross-section estimation shows that the negative effect of 

foreign shareholders on investment in the period from 2001 to 2005, which verifies 

the conclusion of Kim and Cho (2007), disappeared in the later period. Therefore, 

it turns out that our hypothesis that foreign shareholders have a negative effect on 

investment is only partially true. Lastly, the positive effect of Tobin’s Q ratio on 

foreign investors’ share of stocks is fairly robust, which shows that foreign 

shareholders invest in firms that can generate higher returns. The negative effect of 

investment on foreign investors’ share of stocks is also significant, implying that 

foreign shareholders are less interested in gaining long-term returns. 
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Table 15. Summary of the analysis of the three-equation model 

3SLS Panel 3SLS Cross sectional Two-step System GMM Panel 

2001-2005 TQ INV FOR 2001-2005 TQ INV FOR 2001-2005 TQ INV FOR 

TQ 
 

(+) (+) TQ 
 

(+)*** (+)*** TQ 
 

(+) (+) 

INV (-) 
 

(-)*** INV (-) 
 

(-)*** INV (-) 
 

(-) 

FOR (+) (+) 
 

FOR (-) (-)*** 
 

FOR (+) (+) 
 

2005-2014 TQ INV FOR 2005-2014 TQ INV FOR 2005-2014 TQ INV FOR 

TQ 
 

(+)*** (+) TQ 
 

(+)*** (+)*** TQ 
 

(+) (+)*** 

INV (-) 
 

(-) INV (+)*** 
 

(-)*** INV (-)* 
 

(-) 

FOR (+)* (+) 
 

FOR (-) (-) 
 

FOR (+)*** (+) 
 

2005-2009 TQ INV FOR 2005-2009 TQ INV FOR 2005-2009 TQ INV FOR 

TQ 
 

(+)*** (-) TQ 
 

(-) (+) TQ 
 

(-) (+) 

INV (+) 
 

(+) INV (+) 
 

(-)*** INV (-) 
 

(-) 

FOR (+) (-) 
 

FOR (-) (-) 
 

FOR (+) (+) 
 

2010-2014 TQ INV FOR 2010-2014 TQ INV FOR 2010-2014 TQ INV FOR 

TQ 
 

(+)*** (+)*** TQ 
 

(-) (+)*** TQ 
 

(-) (+)*** 

INV (+) 
 

(-)*** INV (+)*** 
 

(+) INV (-) 
 

(-)* 

FOR (+) (+) 
 

FOR (+)* (+) 
 

FOR (+)** (+) 
 



36 

5.4  Results of four-equation model 

In this section, we introduce dividend payout ratio to the system of equations, and 

check whether the implications of the simultaneous three-equation model still holds. 

 

5.4.1 Three-stage least squares panel estimation 

Table 16 reports the result of three-stage least squares (3SLS) estimation of panel 

simultaneous-equation on Tobin’s Q ratio, investment, dividend payout ratio, and 

foreign investors’ share of stocks from 2005 to 2014. 

 

Table 16. Three-stage least squares (3SLS) panel regression: 2005-2014 

Panel result (3SLS estimation): 2005-2014 

 (1) (2) (3) (4) 

 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.201*** 

(0.0468) 

0.00120** 

(0.000474) 

0.0923 

(0.148) 

0.00561** 

(0.00282) 

Lagged dep. 0.738*** 

(0.00880) 

0.743*** 

(0.00747) 

-0.0158 

(0.0121) 

0.921*** 

(0.00453) 

𝐹𝑂𝑅𝑖𝑡 0.125 

(0.0889) 

0.00521*** 

(0.000936) 

-0.181 

(0.280) 

 

𝑅𝑂𝐴𝑖𝑡 -0.0585 

(0.0547) 

0.00789*** 

(0.00576) 

  

𝑇𝑄𝑖𝑡   0.193*** 

(0.0366) 

0.000398 

(0.000758) 

𝐷𝐼𝑉𝑖𝑡    0.139** 

(0.0618) 

𝐼𝑁𝑉𝑖𝑡 -0.125*** 

(0.0156) 

  0.000368 

(0.000975) 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  0.0000102 

(0.0000184) 

  

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   0.211 

(0.283) 

0.0238*** 

(0.00619) 

𝑉𝑂𝐿𝑖𝑡   0.0774 

(0.0885) 

0.000118 

(0.00179) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.000563 

(0.000518) 

0.00000134 

(0.00000531) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0103 

(0.00743) 

-0.000297*** 

(0.0000763) 

-0.0222 

(0.0232) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 
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 The second column shows that the effect of investment on Tobin’s Q ratio 

is negative and significant, while the effect of foreign shareholders is not 

significant. The third column shows that foreign shareholders have a positive effect 

on dividend payout ratio, hence verifying our hypothesis that foreign investors 

increase dividend. The fourth column shows that Tobin’s Q ratio has a positive 

effect on investment, just as shown in the three-equation model. The last column 

shows that dividend payout increases the share of stocks held by foreign 

shareholders, thus confirming our hypothesis on the effect of dividend on foreign 

ownership. We report the results of 3SLS panel regressions on two subperiods in 

Table 17 and Table 18. 

 

Table 17. Three-stage least squares (3SLS) panel regression: 2005-2009 

Panel result (3SLS estimation): 2005-2009 

 (1) (2) (3) (4) 

 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.164** 

(0.0698) 

0.00210*** 

(0.000773) 

0.0923 

(0.148) 

0.00871** 

(0.00415) 

Lagged dep. 0.659*** 

(0.0129) 

0.660*** 

(0.0128) 

0.0187 

(0.0179) 

0.890*** 

(0.00686) 

𝐹𝑂𝑅𝑖𝑡 0.0770 

(0.142) 

0.00484*** 

(0.00161) 

-0.328 

(0.525) 

 

𝑅𝑂𝐴𝑖𝑡 -0.213** 

(0.0949) 

0.0136*** 

(0.00111) 

  

𝑇𝑄𝑖𝑡   0.231*** 

(0.0679) 

0.000729 

(0.00122) 

𝐷𝐼𝑉𝑖𝑡    0.0740 

(0.104) 

𝐼𝑁𝑉𝑖𝑡 0.0576** 

(0.142) 

  -0. 00563*** 

(0.00174) 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  0.000414** 

(0.000203) 

  

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   0.727 

(0.283) 

0.0140 

(0.00921) 

𝑉𝑂𝐿𝑖𝑡   -0.00414 

(0.117) 

-0.000016 

(0.00200) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.00224*** 

(0.000817) 

-0.00000845 

(0.00000912) 
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𝑆𝐼𝑍𝐸𝑖𝑡 0.00761 

(0.0122) 

-0.000376*** 

(0.000137) 

-0.0447 

(0.0446) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

  

The second column shows that the effect of investment on Tobin’s Q ratio is 

positive and significant, and the third column shows that the effect of foreign 

shareholders on dividend payout ratio is also positive and significant. The last two 

columns show that Tobin’s Q ratio has a positive effect on investment and that 

investment has a negative effect on foreign investors’ share of stocks. 

 

Table 18. Three-stage least squares (3SLS) panel regression: 2010-2014 

Panel result (3SLS estimation): 2010-2014 

 (1) (2) (3) (4) 

 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.301*** 

(0.0552) 

0.00170*** 

(0.000496) 

0.212 

(0.136) 

0.00479 

(0.00330) 

Lagged dep. 0.800*** 

(0.00117) 

0.813*** 

(0.00836) 

-0.0750*** 

(0.0162) 

0.947*** 

(0.00604) 

𝐹𝑂𝑅𝑖𝑡 0.203* 

(0.110) 

0.00494*** 

(0.00103) 

0.106 

(0.269) 

 

𝑅𝑂𝐴𝑖𝑡 -0.00446 

(0.0636) 

0.00436*** 

(0.000590) 

  

𝑇𝑄𝑖𝑡   0.133*** 

(0.0361) 

0.000966 

(0.000974) 

𝐷𝐼𝑉𝑖𝑡    0.155** 

(0.0743) 

𝐼𝑁𝑉𝑖𝑡 -0.144*** 

(0.0151) 

  0.000984 

(0.000991) 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  0.00000979 

(0.000015) 

  

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   -0.0168 

(0.307) 

0.0439*** 

(0.00868) 

𝑉𝑂𝐿𝑖𝑡   1.343*** 

(0.290) 

-0.00147 

(0.00790) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 -0.000411 

(0.000645) 

0.00000785 

(0.00000587) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0224** 

(0.00895) 

-0.000231*** 

(0.0000816) 

-0.0227 

(0.0218) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 
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Industry dummy variables and time dummy variables are omitted. 

 

The second column shows that the effect of foreign shareholders on Tobin’s Q 

ratio is positive and significant, while the effect of investment is negative and 

significant. The third column shows that foreign shareholders have a positive effect 

on dividend payout ratio. The last two columns show that Tobin’s Q ratio has a 

positive effect on investment and that dividend has a positive effect on foreign 

investors’ share of stocks. We report the result of 3SLS panel regression on the 

samples from 2001 to 2005 in Table 19. 

 

Table 19. Three-stage least squares (3SLS) panel regression: 2001-2005 

Panel result (3SLS estimation): 2001-2005 

 (1) (2) (3) (4) 

Dep. Var 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.522 

(0.466) 

0.00745 

(0.00511) 

0.345** 

(0.154) 

0.0768** 

(0.0314) 

Lagged dep. 0.535*** 

(0.0302) 

0.701*** 

(0.0279) 

-0.00731 

(0.0141) 

0.991*** 

(0.0411) 

𝐹𝑂𝑅𝑖𝑡 0.304* 

(0.183) 

0.00546*** 

(0.00211) 

0.0363 

(0.0958) 

 

𝑅𝑂𝐴𝑖𝑡 0.830*** 

(0.134) 

0.00528*** 

(0.00168) 

  

𝑇𝑄𝑖𝑡   0.0187 

(0.0345) 

-0.000981 

(0.0158) 

𝐷𝐼𝑉𝑖𝑡    1.539** 

(0.626) 

𝐼𝑁𝑉𝑖𝑡 -0.444 

(0.394) 

  -0. 685*** 

(0.122) 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  0.000901** 

(0.000402) 

  

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   0.460*** 

(0.141) 

0.365*** 

(0.0697) 

𝑉𝑂𝐿𝑖𝑡   -0.300 

(0.215) 

-0.152 

(0.0975) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.00533 

(0.0889) 

-0. 00411*** 

(0.00117) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0976 

(0.168) 

-0.00123 

(0.00195) 

-0.0859 

(0.0539) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 
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Industry dummy variables and time dummy variables are omitted. 

 

 The second column shows that the effect of foreign shareholders on 

Tobin’s Q ratio is positive and significant, while the effect of investment is not 

significant. The third column shows that foreign shareholders have a positive effect 

on dividend payout ratio. The last column show that the effect of dividend and the 

effect of investment on foreign investors’ share of stocks are positive and negative, 

respectively. 

 To sum up, the 3SLS panel regression on the four-equation model shows 

that foreign shareholders increase dividend payout ratio and vice versa. We verify 

the robustness of such relationship by performing subperiod analyses. Moreover, as 

shown in the three-equation analysis, foreign shareholders have a positive effect on 

Tobin’s Q ratio, except for the subperiod from 2005 to 2009. The effect of Tobin’s 

Q ratio on foreign investors’ share of stocks is positive is not significant in the 

3SLS panel analysis of our four-equation model. 

 

5.4.2 Three-stage least squares cross-section estimation 

Table 20 presents the result of 3SLS cross-section analysis on the four-equation 

system from 2005 to 2014.  

 

Table 20. Three-stage least squares (3SLS) cross-section regression: 2005-2014 

Cross-section Result (3SLS estimation): 2005-2014 

 (1) (2) (3) (4) 

 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.817*** 

(0.0588) 

0.0161*** 

(0.00137) 

1.925 

(1.395) 

-6.460*** 

(2.200) 

𝐹𝑂𝑅𝑖𝑡 0.952 

(0.727) 

0.201*** 

(0.0174) 

46.262*** 

(17.612) 

 

𝑅𝑂𝐴𝑖𝑡 -0.948*** 

(0.167) 

0.0358*** 

(0.00374) 

  

𝑇𝑄𝑖𝑡   1.017 

(0.823) 

7.363*** 

(2.463) 

𝐷𝐼𝑉𝑖𝑡    149.842*** 
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(48.068) 

𝐼𝑁𝑉𝑖𝑡 0.251*** 

(0.0382) 

  -1.496*** 

(0.402) 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  -0.000677*** 

(0.000155) 

  

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   -15.613** 

(6.235) 

-10.0488*** 

(3.329) 

𝑉𝑂𝐿𝑖𝑡   -0.326 

(0.472) 

-1.734* 

(0.968) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.0000782 

(0.000144) 

-0.000003 

(0.000009) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.183 

(0.0339) 

-0.00980*** 

(0.000805) 

-2.080*** 

(0.777) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 The second column shows that investment has a positive effect on Tobin’s 

Q ratio, which was also true of the 3SLS cross-section analysis of our three-

equation model. The third column shows that foreign shareholders have a positive 

effect on dividend payout ratio, and the fourth column shows that foreign 

shareholders have a positive effect on investment. The last column shows that 

Tobin’s Q ratio and dividend increase foreign investors’ share of stocks, while 

investment reduces it. We report the results of 3SLS cross-section regressions on 

two subperiods in Table 21 and Table 22. 

 

Table 21. Three-stage least squares (3SLS) cross-section regression: 2005-2009 

Cross-section Result (3SLS estimation): 2005-2009 

 (1) (2) (3) (4) 

 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.515*** 

(0.123) 

0.0157*** 

(0.00254) 

-3.610*** 

(1.297) 

-0.906*** 

(0.262) 

𝐹𝑂𝑅𝑖𝑡 -5.588*** 

(1.996) 

0.219*** 

(0.0410) 

-27.852 

(17.244) 

 

𝑅𝑂𝐴𝑖𝑡 0.448 

(0.304) 

0.0324*** 

(0.00638) 

  

𝑇𝑄𝑖𝑡   3.0916*** 

(0.654) 

1.219*** 

(0.304) 

𝐷𝐼𝑉𝑖𝑡    -10.244 

(7.038) 
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𝐼𝑁𝑉𝑖𝑡 0.372*** 

(0.0691) 

  -0.468*** 

(0.0983) 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  -0.00172** 

(0.000853) 

  

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   8.573** 

(3.968) 

2.022*** 

(0.727) 

𝑉𝑂𝐿𝑖𝑡   0.531*** 

(0.185) 

0.110*** 

(0.0352) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 -0.00039 

(0.000933) 

0.000002 

(0.0000254) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 0.296*** 

(0.0956) 

-0.0116*** 

(0.00199) 

1.227 

(0.845) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 The second column shows that foreign shareholders have a negative effect 

on Tobin’s Q ratio, while investment has a positive effect. The effect of foreign 

shareholders on dividend payout ratio and the effect of Tobin’s Q ratio on 

investment are both positive and significant. The last column shows that Tobin’s Q 

ratio increases the share of stocks held by foreign investors, while investment 

reduces it. 

 

Table 22. Three-stage least squares (3SLS) cross-section regression: 2010-2014 

Cross-section Result (3SLS estimation): 2010-2014 

 (1) (2) (3) (4) 

 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 1.1555*** 

(0.107) 

0.0164*** 

(0.00207) 

-7.065 

(5.218) 

-2.011*** 

(0.270) 

𝐹𝑂𝑅𝑖𝑡 6.540*** 

(1.225) 

0.198*** 

(0.0234) 

-213.626 

(49.012) 

 

𝑅𝑂𝐴𝑖𝑡 -0.733*** 

(0.207) 

0.0249*** 

(0.00409) 

  

𝑇𝑄𝑖𝑡   -8.484*** 

(3.912) 

2.646*** 

(0.335) 

𝐷𝐼𝑉𝑖𝑡    37.657*** 

(8.592) 

𝐼𝑁𝑉𝑖𝑡 -0.084*** 

(0.0250) 

  0.191*** 

(0.0222) 
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𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  -0.000179 

(0.000119) 

  

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   86.758*** 

(14.827) 

-6.485*** 

(1.107) 

𝑉𝑂𝐿𝑖𝑡   19.547** 

(0.8.201) 

-4.895*** 

(0.915) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.00231*** 

(0.000786) 

0.0000133 

(0.0000207) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.263*** 

(0.0535) 

-0.00887*** 

(0.00103) 

8.892*** 

(1.943) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 

The second column shows that foreign shareholders have a positive effect 

on Tobin’s Q ratio, while investment has a negative effect on Tobin’s Q ratio. 

The effect of foreign shareholders on dividend payout ratio is positive and 

significant, while the effect of Tobin’s Q ratio on investment is negative and 

significant. The last column shows that Tobin’s Q ratio and dividend payout 

ratio increase the share of stocks held by foreign investors, while investment 

has a negative effect. 

 

Table 23. Three-stage least squares (3SLS) cross-section regression: 2001-2005 

Cross-section Result (3SLS estimation): 2001-2005 

 (1) (2) (3) (4) 

 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant -4.716*** 

(1.253) 

0.0740*** 

(0.0172) 

0.546 

(0.608) 

-0.251** 

(0.110) 

𝐹𝑂𝑅𝑖𝑡 -3.205*** 

(0.927) 

0.0536*** 

(0.0131) 

-0.0323 

(0.543) 

 

𝑅𝑂𝐴𝑖𝑡 1.453** 

(0.591) 

0.0218*** 

(0.00787) 

  

𝑇𝑄𝑖𝑡   0.493*** 

(0.175) 

0.899*** 

(0.218) 

𝐷𝐼𝑉𝑖𝑡    0.213 

(6.920) 

𝐼𝑁𝑉𝑖𝑡 1.667*** 

(0.433) 

  -1.239*** 

(0.284) 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  -0.000219***   
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(0.00137) 

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   0.736 

(0.451) 

1.590*** 

(0.379) 

𝑉𝑂𝐿𝑖𝑡   -0.165 

(0.141) 

-0.642* 

(0.365) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 -0.384*** 

(0.140) 

-0.00754*** 

(0.00217) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 2.016*** 

(0.504) 

-0.0261*** 

(0.00707) 

-0.254 

(0.210) 

 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

Table 23 shows that foreign shareholders have a negative effect on Tobin’s Q 

ratio, while investment has a positive effect on Tobin’s Q ratio. The effect of 

foreign shareholders on dividend payout ratio and the effect of Tobin’s Q ratio on 

investment are both positive and significant. The last column shows that the effect 

of Tobin’s Q ratio on the share of stocks held by foreign investors is positive and 

significant, while that of investment is negative and significant.  

 

5.4.3 Two-step system GMM panel estimation 

Table 24 presents the result of two-step system GMM panel estimation of the four-

equation model from 2005 to 2014. 

 

Table 24. Two-step system GMM panel estimation: 2005-2014 

Panel result (GMM estimation): 2005-2014 

 (1) (2) (3) (4) 

 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.384*** 

(0.129) 

0.00210 

(0.00175) 

-0.0290 

(0.112) 

-0.00266 

(0.00628) 

Lagged dep. 0.653*** 

(0.0444) 

0.641*** 

(0.0319) 

0.00781 

(0.0255) 

0.853*** 

(0.0250) 

𝐹𝑂𝑅𝑖𝑡 1.277*** 

(0.305) 

0.0117** 

(0.00548) 

0.359 

(0.260) 

 

𝑅𝑂𝐴𝑖𝑡 -0.288 

(0.314) 

0.00552 

(0.00643) 

  

𝑇𝑄𝑖𝑡   0.0491 

(0.0303) 

0.00255*** 

(0.000897) 
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𝐷𝐼𝑉𝑖𝑡    0.422*** 

(0.135) 

𝐼𝑁𝑉𝑖𝑡 -0.0170* 

(0.00959) 

  -0.000277 

(0.000239) 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  0.00000677 

(0.0000126) 

  

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   -0.0815 

(0.288) 

0.125 

(0.00824) 

𝑉𝑂𝐿𝑖𝑡   0.102 

(0.152) 

-0.000794 

(0.00102) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.000688 

(0.000793) 

0.00000476 

(0.00000477) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0508*** 

(0.0163) 

-0.000386* 

(0.000201) 

-0.0268* 

(0.0159) 

 

AR(1) Test 0.000 0.002 0.000 0.000 

AR(2) Test 0.870 0.215 0.618 0.631 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 The second column shows that the effect of foreign shareholders on 

Tobin’s Q ratio is positive and significant, while the effect of investment on Tobin’s 

Q ratio is negative and significant. The third column shows that the effect of 

foreign shareholders on dividend payout ratio is positive and significant, and the 

last column shows that the effect of Tobin’s Q ratio and that of dividend payout 

ratio on foreign investors’ share of stocks are both positive and significant. 

 Table 25 and Table 26 report the results of two-step system GMM panel 

estimation of two subperiods. 

 

Table 25. Two-step system GMM panel estimation: 2005-2009 

Panel result (GMM estimation): 2005-2009 

 (1) (2) (3) (4) 

 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.415 

(0.829) 

-0.00407 

(0.00748) 

-0.0290 

(0.112) 

-0.0119 

(0.0192) 

Lagged dep. 0.486*** 

(0.0732) 

0.480*** 

(0.116) 

0.0354*** 

(0.00928) 

0.841** 

(0.0381) 

𝐹𝑂𝑅𝑖𝑡 0.803 

(0.653) 

0.00370 

(0.00791) 

0.473 

(0.608) 

 

𝑅𝑂𝐴𝑖𝑡 -0.963 0.0180*   
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(0.797) (0.00974) 

𝑇𝑄𝑖𝑡   -0.0248 

(0.0464) 
0.00158 

(0.00175) 

𝐷𝐼𝑉𝑖𝑡    0.317 

(0.219) 

𝐼𝑁𝑉𝑖𝑡 -0.117 

(0.00992) 

  -0.000096 

(0.000179) 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  0.000282 

(0.000253) 

  

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   0.496* 

(0.289) 

-0.00434 

(0.0133) 

𝑉𝑂𝐿𝑖𝑡   0.0415 

(0.0888) 

-0.000410 

(0.000855) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.00126 

(0.00205) 

-0.00000724 

(0.00000123) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 0.00498 

(0.0685) 

-0.0000781 

(0.0000455) 

-0.0246 

(0.0697) 

 

AR(1) Test 0.004 0.003 0.046 0.000 

AR(2) Test 0.103 0.283 0.607 0.812 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 Table 25 shows that two-step system GMM panel estimation of the 

subperiod from 2005 to 2009 does not reveal any significant relationship among 

the variables of interest. 

 

Table 26. Two-step system GMM panel estimation: 2010-2014 

Panel result (GMM estimation): 2010-2014 

 (1) (2) (3) (4) 

Dep. Var 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant -0.00424 

(0.00761) 

0.00281*** 

(0.00102) 

0.0809 

(0.0653) 

0.00416 

(0.00581) 

Lagged dep. 0.714*** 

(0.0351) 

0.727*** 

(0.0436) 

-0.0179 

(0.0490) 

0.860*** 

(0.0451) 

𝐹𝑂𝑅𝑖𝑡 1.045** 

(0.431) 

0.0137* 

(0.00788) 

0.618 

(0.390) 

 

𝑅𝑂𝐴𝑖𝑡 0.396 

(0.586) 

0.000191 

(0.00380) 

  

𝑇𝑄𝑖𝑡   -0.0235 

(0.0783) 

0.00300** 

(0.00154) 

𝐷𝐼𝑉𝑖𝑡    0.412 

(0.257) 
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𝐼𝑁𝑉𝑖𝑡 -0.0248 

(0.0267) 

  -0.000901* 

(0.000500) 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  0.00000210 

(0.0000124) 

  

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   -0.0110 

(0.246) 

0.0364*** 

(0.0129) 

𝑉𝑂𝐿𝑖𝑡   1.473 

(2.021) 

-0.000274 

(0.00641) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 0.000777 

(0.000579) 

0.00000730 

(0.00000824) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0387** 

(0.0178) 

-0.0000781 

(0.0000455) 

-0.0190 

(0.00189) 

 

AR(1) Test 0.000 0.000 0.097 0.000 

AR(2) Test 0.357 0.737 0.452 0.596 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

  

The second column and the third column show that foreign shareholders 

increase Tobin’s Q ratio and dividend payout ratio, as coefficients are both positive 

and significant. Also, the last column shows that Tobin’s Q ratio increases the share 

of stocks held by foreign shareholders, while investment reduces the share. Lastly, 

Table 27 reports the result of two-step system GMM panel estimation of samples 

from 2001 to 2005. 

 

Table 27. Two-step system GMM panel estimation: 2001-2005 

Panel result (GMM estimation): 2001-2005 

 (1) (2) (3) (4) 

Dep. Var 𝑇𝑄𝑖𝑡 𝐷𝐼𝑉𝑖𝑡 𝐼𝑁𝑉𝑖𝑡 𝐹𝑂𝑅𝑖𝑡 

Constant 0.126 

(0.617) 

-0.00742 

(0.0232) 

0.815** 

(0.377) 

-0.00266 

(0.00628) 

Lagged dep. 0.375*** 

(0.0925) 

0.663*** 

(0.0979) 

-0.000254 

(0.0309) 

1.058*** 

(0.0685) 

𝐹𝑂𝑅𝑖𝑡 0.263 

(0.356) 

-0.0000269 

(0.00345) 

0.146 

(0.154) 

 

𝑅𝑂𝐴𝑖𝑡 1.920** 

(0.761) 

0.0274 

(0.0213) 

  

𝑇𝑄𝑖𝑡   0.0129 

(0.0314) 

0.00376 

(0.00409) 

𝐷𝐼𝑉𝑖𝑡    0.387 
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(0.352) 

𝐼𝑁𝑉𝑖𝑡 -0.00562 

(0.0656) 

  -0.00363 

(0.00743) 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡  0.0010033 

(0.000718) 

  

𝐶𝐴𝑆𝐻𝐹𝐿𝑂𝑊𝑖𝑡   0.275 

(0.178) 

0.0398 

(0.00317) 

𝑉𝑂𝐿𝑖𝑡   -0.310** 

(0.139) 

0.00531 

(0.0278) 

𝐿𝐸𝑉𝐸𝑅𝑖𝑡 -0.0345 

(0.197) 

-0.00759 

(0.00613) 

  

𝑆𝐼𝑍𝐸𝑖𝑡 -0.0530 

(0.240) 

0.00540 

(0.000930) 

-0.308* 

(0.174) 

 

AR(1) Test 0.007 0.004 0.049 0.000 

AR(2) Test 0.129 0.180 0.544 0.767 

Note: Values in the parentheses are standard errors. The asterisk marks indicate 

that coefficients are significant at 1% (***), 5% (**), and 10% (*) level. 

Industry dummy variables and time dummy variables are omitted. 

 

 Table 27 shows that the two-step system GMM estimation does not 

provide useful information on the relationship among Tobin’s Q ratio, dividend 

payout ratio, investment, and foreign ownership, as none of the coefficients of 

these variables is significant. 

 

5.5  Summary of the analysis of the four-equation model 

 

Table 28 summarizes the results of analysis on the system of simultaneous-

equation that consists of Tobin’s Q ratio, investment, dividend payout ratio, and the 

share of stocks held by foreign shareholders. 

Table 28 shows that the relationship among Tobin’s Q ratio, investment, 

dividend payout ratio, and foreign shareholders is subject to change depending on 

time period and estimation methods. Nevertheless, we can draw some implications. 

First, Tobin’s Q ratio remains to have a positive effect on the share of stocks held 

by foreign investors, except for the case of 3SLS panel estimation of the samples 

from 2001 to 2005. Moreover, 3SLS cross-section analysis and two-step system 
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GMM panel estimation shows that the coefficients of Tobin’s Q ratio in the 

equation for foreign ownership are significant in the period from 2005 to 2014 as 

well as in two subperiods, showing the robustness of the positive effect. Second, 

the effect of foreign shareholders on investment is not negative. Moreover, 3SLS 

cross-section analysis shows that the effect is positive and significant in the period 

from 2005 to 2014. Third, the effect of foreign shareholders on Tobin’s Q ratio 

remains positive and significant in the subperiod from 2010 to 2014. Hence, we 

have drawn implications that are almost identical to those drawn from the three-

equation model. Therefore, we can argue that the implications of the three-equation 

model that Tobin’s Q ratio has a positive effect on foreign investors' share of 

stocks; that the negative effect of foreign shareholders on investment disappeared 

in the last decade; and that the effect of foreign shareholders on Tobin’s Q ratio is 

positive in the subperiod from 2010 to 2014 are all robust when an additional 

endogenous performance variable, dividend payout ratio, is included in our model. 

Furthermore, the four-equation system provides additional implications. First, 

dividend payout ratio has a positive and significant effect on the share of stocks 

held by foreign shareholders, except for the period from 2005 to 2009. Second, the 

effect of foreign shareholders on dividend payout ratio is positive and significant in 

every period. Therefore, our four-equation system shows that there is a close 

relationship between foreign ownership and dividend policy.
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Table 28. Summary of the analysis of the four-equation model 

3SLS Panel 3SLS Cross sectional Two-step System GMM Panel 

2001-2005 TQ DIV INV FOR 2001-2005 TQ DIV INV FOR 2001-2005 TQ DIV INV FOR 

TQ     (+) (-) TQ     (+)*** (+)*** TQ     (+) (+) 

DIV       (+)*** DIV       (+) DIV       (+) 

INV (-)     (-)*** INV (+)***     (-)*** INV (-)     (-) 

FOR (+)* (+)*** (+)   FOR (-)*** (+)*** (-)   FOR (+) (-) (+)   

2005-2014 TQ DIV INV FOR 2005-2014 TQ DIV INV FOR 2005-2014 TQ DIV INV FOR 

TQ     (+)*** (+) TQ     (+) (+)*** TQ     (+) (+)*** 

DIV       (+)** DIV       (+)*** DIV       (+)*** 

INV (-)***     (+) INV (+)***     (-)*** INV (-)*     (-) 

FOR (+) (+)*** (-)   FOR (+) (+)*** (+)***   FOR (+)*** (+)*** (+)   

2005-2009 TQ DIV INV FOR 2005-2009 TQ DIV INV FOR 2005-2009 TQ DIV INV FOR 

TQ     (+)*** (+) TQ     (+)*** (+)*** TQ     (-) (+) 

DIV       (+) DIV       (-) DIV       (+) 

INV (+)**     (-)*** INV (+)***     (-)*** INV (-)     (-) 

FOR (+) (+)*** (-)   FOR (-)*** (+)*** (-)   FOR (+) (+) (+)   

2010-2014 TQ DIV INV FOR 2010-2014 TQ DIV INV FOR 2010-2014 TQ DIV INV FOR 

TQ     (+)*** (+) TQ     (-)*** (+)*** TQ     (-) (+)** 

DIV       (+)** DIV       (+)*** DIV       (+) 

INV (-)***     (+) INV (-)***     (+)*** INV (-)     (-) 

FOR (+)* (+)*** (+)   FOR (+)*** (+)*** (-)   FOR (+)** (+)* (+)   
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One of the shortcomings of this paper is that we did not distinguish between 

two types of foreign investors; the ones seeking portfolio investment returns and 

the others more interested in establishing long-term relationships. As a result, it is 

hard to identify the relationship between each type of foreign investors and the 

performance of firms. Kim and Cho (2007) resolved this issue by introducing 

dummy variables indicating the purpose of investment. Another way to solve this 

issue is investigating the relative proportion of independent outside board members 

that represent the interests of foreign shareholders, as it is shown that independent 

outside board members improve corporate governance via monitoring activities 

and increase the efficiency of resource allocation (Kang et al., 2015). 

 

6 Conclusion 

In this paper, we analyzed simultaneous equation models that are inspired by the 

models suggested by Cho (1998) to examine the relationship among Tobin’s Q 

ratio, investment, foreign shareholders, and dividend payout ratio. To calculate the 

Tobin’s Q ratios of Korean manufacturing firms from 2005 to 2014, we used the 

market values of equities, liabilities, and replacement costs of assets. We obtained 

the Tobin’s Q ratios that were different from those calculated from traditional 

methods.  

When estimating the simultaneous equation system, we examined both within-

firm variation and between-firm (cross-sectional) variation in these variables. To 

cope with the endogeneity among the variables of interest, we applied three-stage 

linear squares (3SLS) estimation and two-step system GMM panel estimation to a 

balanced panel of 683 listed Korean manufacturing firms from 2005 to 2014, and 

applied the same procedure to a balanced panel of listed Korean firms from 2001 to 

2005 to compare the results with the previous study by Kim and Cho (2007). 

Empirical evidence shows that Tobin’s Q ratio has a positive effect on foreign 
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investors’ share of stocks. The effect of foreign shareholders on investment is 

negative only in the period from 2001 to 2005, hence supporting the conclusion of 

Kim and Cho (2007), while the effect has become insignificant during the recent 

decade. The effect of foreign shareholders on Tobin’s Q ratio became positive and 

significant in the subperiod from 2010 to 2014. Also, it turns out that foreign 

shareholders has increased dividend payout ratio from 2001 to 2014, which also 

supports the implication of Kim and Cho (2007). Lastly, dividend payout ratio has 

a positive effect on foreign investors’ share of stocks, hence implying that dividend 

policy can affect ownership structure. 
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국문초록 

 

이 논문은 한국 제조업의 2005년부터 2014년 기간까지 외국인 지분율와 

토빈 Q, 투자, 배당의 관계를 분석하였다. 토빈 Q 값의 경우 기존 논문들에서 

쓰이는 자본과 부채의 시장가치와 자산의 장부가치 비율을 사용하는 대신, 자본, 

부채, 그리고 대체원가를 추정하여 계산하였다. 또한, 분석하고하자는 변수들 

사이에 내생성이 존재하는데, 따라서 Cho (1998)의 분석방법을 따라 

연립방정식 모형을 세워서 3SLS 와 two-step system GMM panel 방법을 

이용하여 내생성을 고려한 분석을 진행하였다. 또한, 기존 논문의 결과를 

확인하기 위해 Kim et al. (2015)에서 2001년부터 2005년 기간까지의 데이터를 

같은 분석 방법으로 분석하여 결과를 비교하였다. 토빈 Q와 투자, 외국인 

지분율의 세 변수로 이루어진 연립방정식 모형을 분석한 결과는 다음과 같다. 

첫째, 2010-2014년 기간에 대해서, 외국인 지분율은 토빈 Q에 대한 유의한 

양의 영향을 미친다. 둘째, Kim and Cho (2007) 의 결론처럼, 2001년-2005년 

기간에는 외국인 지분율이 투자에 유의한 음의 영향을 미쳤지만, 이후의 기간에 

대해서는 유효하지 않음을 알 수 있었다. 따라서, 2005년-2014년 기간의 경우 

외국인 주주들이 투자를 감소시킨다는 증거는 찾을 수 없었다. 또한, 토빈 Q의 

값이 외국인 주주들의 비중을 높이는데 매우 유효한 양의 영향을 끼치는 것을 

알 수 있었다.  

위 결과의 강인성을 확인하기 위해 토빈 Q와 투자, 외국인 지분에 대한 세 

개의 식으로 이루어진 연립방정식 모형에 배당 성향에 대한 식을 추가시켜서, 

네 개의 내생성을 가지고 있는 식들로 이루어진 연립방정식 모형을 만들고 

위와 같은 방법으로 추정하였다. 추정 결과, 앞의 결론이 여전히 성립하는 것을 

보여주었을 뿐만 아니라, 새로운 함의도 발견 할수 있었는데, 바로 배당 성향이 

높은 기업일수록 외국인 지분율이 높고, 또 외국인 지분율이 높은 기업일수록 
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배당성향 역시 높다는 것이다. 따라서 이 결과는 배당 성향과 기업의 외국인의 

지분 사이에 밀접한 양의 관계가 있다는 것을 보여준다. 

 

주제어: 외국인 주주, 토빈 Q, 투자, 배당 정책, 연립방정식 모형, 3SLS 분석, 

two-step system GMM 패널 분석 
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