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摘要 

    許多研究指出開放外資投資國內股票市場的好處，但卻很少文獻探討外資是

否有促進市場效率的功能。因此本研究旨在探討外資持股比例的高低是否會影響

公司價格效率性。我們使用台灣證券交易所的資料，以 2007至 2016年間所有外

資持股的台灣上市公司為樣本，進行分析。其中，我們使用日報酬的一階自我相

關係數來衡量價格效率性，當係數趨近於零時，表示價格是有效率的且遵循隨機

漫步。研究結果顯示，在台灣股票市場，無論是整體股票市場，或是分別以各產

業及外資持股高低的四個組合來看，外資持股比例的增加並沒有助於公司價格效

率性的提升。 

 

關鍵字：外資、外資持股比例、價格效率性 
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Abstract 

    Various benefits of opening a market to foreign investors are indicated in prior 

studies. However, few studies point out whether foreign investors improve efficiency 

of stock prices. Using a large sample of TWSE-listed stocks over the period 2007 to 

2016, we investigate the relation between foreign ownership and price efficiency. In 

our analysis, we use the first-order return autocorrelations, which should be zero if 

prices follow a random walk to compute price efficiency. After controlling for the 

change in foreign ownership, firm size, stock price and stock liquidity, finally, we 

find that stocks with greater foreign ownership are not priced efficiently whether in 

overall market or in each level of foreign ownership and also in different industries. In 

summary, these results suggest that the foreign investors could not improve price 

efficiency on the Taiwan stock market. 

 

Keywords: Foreign investors; Foreign ownership; Price efficiency
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1. Introduction 

1.1 Motivation of the study 

    With the waves of financial liberalization and globalization, foreign investors 

assume increasingly sizeable roles in most of emerging markets. Benefits of 

opening domestic financial markets to foreign investors are well documented in the 

literature theoretically and empirically, such as rapid economic growth (Bekaert et 

al., 2005), lower cost of capital (Henry, 2000), better corporate governance 

practices and higher corporate valuations (Aggarwal et al., 2011).  

    Between 1991 and 1996, the Taiwan government continuously allowed the 

foreign institutional investors, foreign juristic person and natural person to directly 

invest in the Taiwan stock market in order to improve the development of the 

securities market and accelerate the pace of internationalization. Since removing 

the restriction on total amount of foreign investment in 1995, Taiwan stock market 

has gradually become one of the investment targets which global investment 

institutions attempt to evaluate. In summary, Taiwan's gradual financial 

liberalization policies successfully brought foreign investment into the stock market 

as the stock market has become more stable and efficient. Foreign institutional 

investors contribute significant growth to the Taiwan stock market, and will 

continue to play an important role in its future development (Lien et al., 2013). 

    Moreover, extending the investment conditions year by year also accelerated 

the speed of foreign investors entering to Taiwan, and attracted more inflows of 

foreign investment. From Figure 1, we see that the foreign investment ratio has 

increased in past 17 years. It rose, dramatically, from 16.31% to 39.94%, more than 

twice in 2000. The more foreign investors participated, the greater the market 

return due to superior skills of these investors. Meanwhile, with the trading volume 

and funds of foreign investment is getting higher and higher, obviously, the net buy 
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and net sell of foreign investors and investment target on Taiwan stock market are 

become the reference for domestic individual investors.  

 

Figure 1. Foreign investors on the Taiwan stock market (percentage of market 

value held) between 2000 to 2016. 

 

Source: 20170313 Benefit Indicators report from Financial Supervisory Commission (FSC), R.O.C 

    Under the information asymmetry, compared with the individual investors 

who lacks of professional knowledge and training, the foreign institutional 

investors have more timely and high-quality information as well as the ability to 

interpret information (Chen et al., 2009). They invest with abundant capital, rich 

investment experience and professional team that can accurately analyze the 

investment targets instead of blindly buying high and selling low, doing inefficient 

investment. Because of these reasons, lots of domestic individual investors will 

follow foreign investors’ steps to invest. That is to say, when foreign institutional 

investors choose to buy large amounts of shares, the domestic individual investors 

will be with their footsteps to buy shares, and in the choice of selling holdings, the 

domestic individual investors also sell. As a result, foreign investors might have a 

considerable influence on the Taiwan stock market.  
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    However, foreign investors do not invest in all industries on an average basis. 

From Table 1, we see that the top 3 industries which foreign investors are most 

favorite are semiconductor industry, other electronic industry and computer & 

peripheral equipment industry, and the percentage of shares held in first one 

industry- semiconductor industry, 49.4%, is eight times as much as the last one- 

information service industry. It also makes us think that the degree of influence will 

be different in each industry on the Taiwan stock market.  

 

Table 1. Foreign ownership in each industry (December 30, 2016). 

Rank Industry Percentage of shares held 

1 Semiconductor 49.4% 

2 Other Electronic 41.0% 

3 Computer & Peripheral Equipment 36.1% 

4 Food 29.8% 

5 Plastic 29.5% 

6 Financial & Insurance 26.9% 

7 Electronic Parts/ Components  24.5% 

8 Electronic Products Distribution  24.3% 

9 Electric, Machinery 23.5% 

10 Optoelectronic  22.4% 

11 Automobile 21.4% 

12 Cement 19.9% 

13 Communications & Internet 19.3% 

14 Trading & Consumers Goods 17.5% 

15 Electrical & Cable 17.4% 

16 Building Material & Construction 17.3% 

17 Shipping & Transportation 14.5% 

18 Rubber 14.3% 

19 Biotechnology and Medical Care  13.7% 

20 Iron & Steel 13.7% 

21 Chemical 12.0% 

22 Textile 11.0% 

23 Paper & Pulp 10.3% 

24 Tourism 9.1% 

25 Oil, Gas & Electricity 8.2% 

26 Glass & Ceramic 6.7% 

27 Information Service 6.3% 

Source: 20161230 Foreign & Mainland Area Investors' Trading and shareholding report from 

Taiwan Stock Exchange. 
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    Therefore, this research attempts to explore whether foreign investors improve 

price efficiency on the Taiwan stock markets and even in different industries. 

1.2 Chapter outlines 

    This study consists of five sections. First of all, the introduction states the 

motivation and objective, and the remainder of this paper is organized as follows. 

Section 2 reviews relevant literatures on the foreign investors and price efficiency. 

Section 3 describes the sample data used in the analyses and the methodologies 

used in this study. Section 4 reports empirical results on the relationship between 

foreign ownership and price efficiency on the Taiwan stock market. Finally, in 

Section 5, draws the conclusions. 
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2. Literature Review 

2.1 Effect of foreign investors 

    Chiao and Wang (2008) finds that the transactions of foreign investors move 

the stock prices the largest among the professional institutional investors. Besides, 

various studies argued that foreign investors tend to have better ability to collect 

and process value-related information and stronger incentive for their transactions 

to realize higher profits. For example, Grinblatt and Keloharju (2000) suggests that 

foreign investors are often momentum investors, buying past winners and selling 

past losing stocks. Even after controlling for behavior differences, the portfolios of 

foreign investors seem to outperform the portfolios of individual investors. On the 

Korean stock market which is similar to the Taiwan stock market, Bae et al. (2011) 

presents that the trading behavior and performance of foreigners. Their results 

show that foreigners’ trading strategies has the significant outperformance over 

those of local investors and the superior performance of foreign investors is due to 

their capability to perceive whether a company's stock was good or bad.  

    Foreign investors, indeed, are better traders because of their presumed 

information advantage on the local market. Froot et al. (2008) interprets the ability 

to predict information flows provides an information advantage for foreign 

investors. Seasholes (2004) provides evidence that foreign investors possess better 

information and outperform their domestic counterparts, local investors. 

Albuquerque et al. (2009) and Bae et al. (2012) suggest that foreign investors are 

likely to have an advantage in dealing with global information and, therefore, help 

incorporate the global information into stock prices and improve the efficiency of 

stock price in local markets. Furthermore, Bae et al. (2012) implies that foreign 

investors, mainly institutional investors, are likely to be complex arbitrageurs who 

eliminate possible mispricing, making the share prices closer to the fundamental 
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value. Their results show that foreign investors help to facilitate the delivery of 

global information across stocks in 21 emerging markets. 

    On the Taiwan stock market, for example, Barber et al. (2009) shows that 

Taiwanese individual traders are losing money and institutional traders profit from 

trading. In particular, they find that foreign institutions accounted for 22% of all 

institutional transactions, earning nearly half of profits of all institutions and argue 

that trading profits may be related to an information advantages and their trading 

aggressiveness. Huang and Shiu (2009) also reveals a significant effect of foreign 

ownership, whereby stocks with high foreign ownership outperform stocks with 

low foreign ownership, implying that foreign investors appear to have superior 

long-term information advantage compared to domestic investors in these stocks.  

    On the other hand, Choe et al. (2004), Dvorak (2005) and Agarwal et al. (2009) 

reported the opposite, which foreign investors earn lower profits than domestic 

investors. Although all of them present that the trading performance of foreign 

investors is inferior to that of domestic investors, they raise different reasons for the 

results. Choe et al. (2004) attributes it to poor timing of their trades, and also finds 

that whether foreign investors have better information or not is strongly related to 

their trading size. They are disadvantaged in large and medium-sized trades but not 

for small trades. Dvorak (2005) demonstrates that poor performance of foreign 

investors is due to their information disadvantage. Agarwal et al. (2009) assumes 

the overall performance of foreign investors is not good because of aggressiveness 

of foreign investors rather than information disadvantage or timing of trades. 

    Moreover, several prior studies show that foreign investors could improve 

information quality in local markets, provide better corporate control and reporting 

standard, and enhance the corporate governance environments. Aggarwal et al. 

(2011) presents that foreign investors, especially those from countries with strong 

shareholder protection, could promote good corporate governance practices around 
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the world. With the increasing of corporate governance, therefore, stock prices will 

be more efficient. Besides, Fan and Wong (2002) and Morck et al. (2000) state that 

enhanced corporate governance helps the company's information more transparent 

and thus encourages all investors to engage in information discovery and informed 

arbitrage to achieve more effective stock prices. 

2.2 Price efficiency and foreign institutional holdings 

    Fama (1970) originally proposes the efficient market hypothesis (EMH) which 

states that it is impossible to "beat the market" because of stock market efficiency. 

The prices of existing assets are always fully incorporated and reflect all available 

information and rapidly adjust to any new information. Information includes not 

only what is currently known about a stock, but also any future expectations, such 

as earnings or dividend payments. According to the EMH, stocks always trade at 

their fair value on stock exchanges, making it impossible for investors to either 

purchase undervalued stocks or sell overvalued stocks. As such, it should be 

impossible to outperform the overall market through expert stock selection or 

market timing, and the only way investors can possibly get higher returns is to buy 

more risky investments. 

    Besides, it is known from the EMH that stock price follows a random walk. 

The meaning of random walk is that stock price movements have the same 

distribution, independent of each other, so the past stock price movements or 

market trends cannot be used to predict the future trends. In short, the stock price is 

random and unpredictable. 

    In prior studies, Boehmer and Kelley (2009), Chordia et al. (2008), Saffi and 

Sigurdsson (2010) and He et al. (2014) finds some factors that might have an 

impact on stock price efficiency. Boehmer and Kelley (2009) shows that stocks 

with higher prices or larger sizes tend to have more efficient prices and the stocks 

with greater institutional holdings are priced more efficiently in the U.S. market. 
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Chordia et al. (2008) indicates that liquidity stimulates arbitrage activities to 

enhance market efficiency so stock prices become more efficient when liquidity 

improves. Saffi and Sigurdsson (2010) presents the stock price efficiency is 

affected by short-sale constraints. Stocks with higher short-sale constraints have 

lower price efficiency. He et al. (2014) shows a significant relation between foreign 

investors and stock price efficiency in Japan, after controlling for the effect of 

domestic institutional investors, firm size and stock liquidity. They find that, first, 

the greater the changes of foreign ownership, the stock price deviation from the 

random walk is small. Second, an increase in foreign ownership contributes to the 

efficiency of the stock price increase.  

    However, based on the existing literature, we only have little understanding on 

the effect of foreign ownership, in particular its impact on price efficiency. 

Therefore, in this study, we seek to investigate the relation between foreign 

ownership and price efficiency on the Taiwan stock market. According to the above 

literature, we conclude that foreign investors might improve the stock price 

efficiency of the local market in two ways. First, foreign investors could directly 

promote the inclusion of value-relevant information into stock prices through 

informed trading. Second, foreign investors could indirectly help increase the price 

efficiency by strengthening corporate governance. Thus, we believe that the higher 

the foreign ownership will make the price more efficient. 
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3. Data and Methodology 

3.1 Data 

    Our main sample is based on all common stocks listed on Taiwan Stock 

Exchange (TWSE), and we divide these stocks into 28 industries based on the 

classification of Taiwan Economic Journal (TEJ). The sample period spans 10 

years, from 2007 to 2016, 2477 trading days in total. The sample, finally, consists 

of 903 firm observations, after we remove the company without foreign ownership. 

For each stock, we obtain closing price, stock returns, foreign ownership data and 

market value on daily frequency from TEJ database. Among foreign ownership 

data, foreign investors are defined as non-resident investors regardless of their 

location. We compute foreign ownership measure by the percentage of shares 

outstanding owned by foreign investors.  

    Besides, we also get Fama and French three factor data (market risk premium, 

scale premium and book-to-market ratio premium) covering the 2007-2016-time 

period from TEJ database. Table 2 presents descriptive statistics of the stock return 

and foreign ownership for each industry covered from 2007-2016. We see that 

foreign investors prefer to invest in automobile industry and trading & consumers 

goods during 2007 to 2016 but the foreign ownership vary greatly among these 

industries. Table 3 reports the descriptive statistics for the control variables that we 

use in this study, such as closing price, market value and ZERO which is the 

proportion of zero-return days to measure liquidity. 
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Table 2. Descriptive statistics of the stock return and foreign ownership. 

This table reports descriptive statistics of the stock return and foreign ownership for each industry from 2007 to 2016. The sample has 903 Taiwanese firm 

observations.  

Industry # Firms 
Return Foreign Ownership (2007-2016) Foreign Ownership (t-1) 

Mean Median Std Dev Mean Median Std Dev Mean Std Dev 

Automobile  9 0.0005 0.0004 0.0006 0.2521 0.2109 0.2678 0.2799 0.3013 

Biotechnology and Medical Care  29 0.0004 0.0004 0.0007 0.1894 0.0976 0.2561 0.0777 0.1303 

Electrical & Cable 15 0.0001 0.0001 0.0003 0.1404 0.0535 0.1715 0.1595 0.2151 

Cement  7 0.0003 0.0004 0.0002 0.1170 0.0581 0.1279 0.1085 0.1534 

Chemical  29 0.0003 0.0005 0.0014 0.1025 0.0555 0.1691 0.0658 0.1129 

Communications & Internet  39 0.0004 0.0004 0.0004 0.1472 0.0697 0.1717 0.1378 0.2170 

Computer & Peripheral Equipment  58 0.0004 0.0004 0.0004 0.1732 0.1122 0.1781 0.1436 0.1794 

Building Material & Construction 49 0.0004 0.0004 0.0003 0.0843 0.0353 0.1431 0.0576 0.1050 

Electronic Products Distribution 21 0.0004 0.0005 0.0002 0.1307 0.1096 0.1042 0.1265 0.1247 

Electronic Parts/ Components 96 0.0004 0.0004 0.0006 0.1155 0.0630 0.1626 0.1073 0.1903 

Electric, Machinery 54 0.0007 0.0005 0.0006 0.1592 0.0661 0.2209 0.0743 0.1120 

Financial & Insurance 30 0.0003 0.0003 0.0002 0.1907 0.1447 0.1479 0.1574 0.1581 

Food 22 0.0007 0.0006 0.0004 0.0920 0.0562 0.1090 0.0759 0.0952 

Glass & Ceramic 5 0.0003 0.0001 0.0003 0.0621 0.0331 0.0623 0.0457 0.0557 

Information Service  12 0.0005 0.0005 0.0003 0.0678 0.0235 0.1175 0.0587 0.0855 
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Table 2. Continued. 

Iron & Steel  30 0.0003 0.0003 0.0004 0.0774 0.0338 0.1363 0.0603 0.1295 

Oil, Gas & Electricity  8 0.0006 0.0005 0.0001 0.0297 0.0210 0.0306 0.0254 0.0306 

Optoelectronic  72 0.0000 0.0001 0.0006 0.1255 0.0671 0.1550 0.0832 0.1263 

Other Electronic  35 0.0005 0.0004 0.0006 0.1429 0.0878 0.1540 0.1146 0.1487 

Paper & Pulp 7 0.0003 0.0003 0.0002 0.0746 0.0772 0.0422 0.1052 0.0771 

Plastic 23 0.0005 0.0005 0.0003 0.1635 0.1033 0.1868 0.1254 0.2000 

Rubber 11 0.0007 0.0006 0.0006 0.1353 0.0887 0.1449 0.0625 0.0680 

Semiconductor  71 0.0004 0.0004 0.0006 0.1775 0.0816 0.2083 0.1639 0.2124 

Shipping & Transportation 21 0.0006 0.0002 0.0016 0.1218 0.0917 0.1168 0.1752 0.2495 

Textile  47 0.0004 0.0004 0.0004 0.0578 0.0244 0.1017 0.0533 0.1112 

Tourism  15 0.0001 0.0002 0.0008 0.1264 0.0478 0.1769 0.0859 0.1256 

Trading & Consumers Goods 20 0.0003 0.0003 0.0014 0.2895 0.1899 0.2800 0.1044 0.1490 

Others 68 0.0006 0.0004 0.0019 0.1911 0.0816 0.2343 0.1040 0.1813 

Overall 903 0.0004 0.0004 0.0008 0.1393 0.0709 0.1809 0.1055 0.1650 
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Table 3. Descriptive statistics of the closing price, market value and zero. 

This table reports descriptive statistics for the control variables that we use in this study from 2007 to 2016. The sample has 903 Taiwanese firm observations.  

Industry # Firms 
ln(Closing Price

1
) ln(Market Value

2
) ZERO

3 

Mean Std Dev Mean Std Dev Mean Std Dev 

Automobile  9 3.4508 0.9175 9.3045 1.6858 0.0927 0.0264 

Biotechnology and Medical Care  29 3.6168 1.0167 8.4646 1.0225 0.0677 0.0217 

Electrical & Cable 15 2.5705 0.6176 8.5004 0.9889 0.1110 0.0244 

Cement  7 2.4153 0.3307 9.5593 1.2830 0.1193 0.0522 

Chemical  29 2.7000 0.9157 8.2009 1.3548 0.1103 0.0344 

Communications & Internet 39 3.2402 0.7573 8.8935 1.6461 0.0897 0.0527 

Computer & Peripheral Equipment  58 3.1314 0.7255 8.9264 1.5468 0.0846 0.0298 

Building Material & Construction 49 2.4174 0.6690 8.1388 1.5782 0.1359 0.0801 

Electronic Products Distribution 21 2.7605 0.6945 8.4853 0.8667 0.1050 0.0333 

Electronic Parts/ Components 96 3.1466 0.6807 8.5431 1.0832 0.0874 0.0476 

Electric, Machinery 54 3.0674 0.7810 8.1944 1.0438 0.0922 0.0295 

Financial & Insurance 30 2.4864 0.6028 10.5953 1.4347 0.1205 0.0448 

Food 22 2.2922 0.5761 8.0760 1.1421 0.1176 0.0432 

Glass & Ceramic 5 2.7883 0.3716 8.7743 1.1667 0.1002 0.0148 

Information Service 12 2.6853 1.0285 7.7092 0.9851 0.1097 0.0321 
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Table 3. Continued. 

Iron & Steel  30 2.6092 0.3305 8.5352 1.2733 0.1162 0.0310 

Oil, Gas & Electricity 8 2.4387 0.6583 8.7608 2.0185 0.1798 0.0555 

Optoelectronic 72 3.4807 0.8323 8.9894 1.1682 0.0763 0.0248 

Other Electronic 35 3.2419 0.9049 8.7930 1.4741 0.0910 0.0293 

Paper & Pulp 7 2.5109 0.6806 8.9548 0.9975 0.1200 0.0409 

Plastic 23 2.5357 0.8301 8.9616 1.7393 0.0978 0.0309 

Rubber 11 2.6396 0.5159 9.0577 0.9319 0.0826 0.0240 

Semiconductor  71 3.7057 0.8779 9.5052 1.3847 0.0700 0.0212 

Shipping & Transportation 21 2.8739 0.4066 9.5646 1.3196 0.1045 0.0271 

Textile  47 2.2974 0.7834 7.6987 1.2947 0.1180 0.0440 

Tourism  15 3.6526 1.1050 8.7418 1.0708 0.1250 0.0496 

Trading & Consumers Goods 20 3.3137 1.0098 8.8950 1.1590 0.1123 0.0650 

Others 68 3.0966 1.0630 8.4813 1.2042 0.1163 0.0529 

Overall 903 3.0154 0.8944 8.7159 1.4095 0.0991 0.0460 

Note 1: Firm i’s closing stock price in time t-1. 

Note 2: Firm i’s market value in time t-1. 

Note 3: The proportion of zero-return days over 2007 to 2016. 
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3.2 Methodology 

    In this study, we make an effort to explore whether foreign investors improve 

price efficiency in local stock markets. Unlike Barnea (1974) use variance ratios to 

test whether the price is a random walk and market is efficient or not, we construct 

efficiency measures based on return autocorrelations, the cross-correlation between 

the current stock returns and the lagged local-market return, and the first-order 

autocorrelation of stock returns (Bris, Goetzman & Zhu, 2007). Following 

Boehmer and Kelley (2009), we assume that return autocorrelations should be zero 

in all fields if prices follow a random walk. Both negative and positive 

autocorrelations in stock returns represent departures from a random walk, so we 

use the absolute value of autocorrelations in daily stock returns as our measure of 

price efficiency. 

    First, we construct return autocorrelations from daily stock returns in each 

stock by liner regression model. Fama and French (1992) and Fama and French 

(1993) argue that in addition to the market risk premium in capital asset pricing 

model (CAPM), firm size (measured by the market value of common stock) and 

firm value (measured by the book-to-market ratio of common stock) represent two 

risk factors that help explain the cross-section of average returns. As a result, we 

add the three factors, market risk premium (Rm-Rf), firm size (SMB) and firm 

value (HML), to control variables. Following is the regression form: 

 

𝑅𝑖,𝑡 = 𝛼 + 𝜌𝑖 𝑅𝑖,𝑡−1 + 𝛽1 (𝑅𝑚 − 𝑅𝑓)𝑡 + 𝛽2 𝑆𝑀𝐵𝑡 + 𝛽3 𝐻𝑀𝐿𝑡 +  𝜀𝑖,𝑡 

 

where 𝑅𝑖,𝑡 is the stock return in time t,  𝑅𝑖,𝑡−1 is the stock return in time t-1, 𝛼 

is intercept, 𝜌𝑖  is coefficient of autocorrelation, regression coefficients 𝛽1 , 

𝛽2 and  𝛽3 are exposures to risk sources captured by market risk, size and value, 

and 𝜀𝑖,𝑡 is the error term. 
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    We get 𝜌𝑖,𝑡 in one company every year. Next, we examine whether there is a 

statistically significant relationship between the foreign ownership (𝐹𝐼𝑖,𝑡−1) and 

price efficiency (|𝜌𝑖,𝑡|), absolute value of autocorrelation coefficient, by regression 

analysis. If the stock price is efficient, the |𝜌𝑖,𝑡| will be close to zero; otherwise, if 

the stock price is not efficient, the |𝜌𝑖,𝑡| will be far from zero. According to prior 

studies, He et al. (2014) interprets the positive relationship between the price 

efficiency and the change of foreign ownership. Boehmer and Kelley (2009) finds 

the positive relationship between price efficiency and firm size, also for stock price. 

Chordia et al. (2008) indicates the positive relationship between price efficiency 

and liquidity.  

    Therefore, it is important to control absolute change in foreign ownership 

(∆𝐹𝐼), firm size (𝑆𝐼𝑍𝐸), stock price (𝑃𝑅𝐼𝐶𝐸) and liquidity (𝑍𝐸𝑅𝑂) when we study 

the relation between foreign ownership and price efficiency. In our analyses, we 

measure absolute change in foreign ownership by the range of foreign ownership 

(the maximum value minus the minimum value). Using the natural logarithm of 

firm i’s market value and closing stock price in time t-1 to measure firm size and 

stock price. Following Lesmond et al. (1999) to use the proportion of zero-return 

days as a liquidity measure since illiquid stocks are more likely to have non-trading 

and thus zero return days. Eventually, we attempt to infer that the major reason in 

the relationship between the foreign ownership and price efficiency. Following is 

the regression form: 

 

|𝜌𝑖,𝑡| = 𝛼 + 𝛽1 𝐹𝐼𝑖,𝑡−1 + 𝛽2 ∆𝐹𝐼𝑖,𝑡 + 𝛽3 𝑆𝐼𝑍𝐸𝑖,𝑡−1 + 𝛽4 𝑃𝑅𝐼𝐶𝐸𝑖,𝑡−1 + 𝛽5 𝑍𝐸𝑅𝑂𝑖,𝑡

+ 𝜀𝑖,𝑡 

 

Where |𝜌𝑖,𝑡|  is the price efficiency, 𝛼  is intercept, 𝛽1, 𝛽2, 𝛽3, 𝛽4, 𝛽5  is the 

coefficient of 𝐹𝐼𝑖,𝑡−1, ∆𝐹𝐼𝑖,𝑡, 𝑆𝐼𝑍𝐸𝑡−1, 𝑃𝑅𝐼𝐶𝐸𝑡−1, 𝑍𝐸𝑅𝑂𝑖,𝑡  and 𝜀𝑖,𝑡  is the error 

term. 
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4. Empirical Results 

4.1 Overall market 

    First, we use overall market data as sample to examine whether the foreign 

ownership have a positive impact on the price efficiency. According to our 

expectation, the coefficient of foreign ownership should be significantly negative; 

that is, when the foreign ownership increases, the absolute value of autocorrelation 

coefficient (|𝜌𝑖,𝑡|) should decreases, so the price efficiency increases. 

    We report the results of regression, the coefficients and the associated t-values 

(in parentheses) in Table 4. The results are contrary to our expectations. After 

controlling other factors that will affect price efficiency, we find barely significant 

positive estimates on foreign ownership, as p-value is below 0.1, which means the 

increase in foreign ownership has a negative impact on price efficiency. This is 

inconsistent with the findings in previous literature. Boehmer and Kelley (2009) 

shows that stocks with greater institutional holdings are priced more efficiently in 

the U.S. market and He et al. (2014) suggests that foreign investors improve price 

efficiency in the Japan stock market.  

    We interpret the result from the trading strategy of foreign investors. Unlike 

U.S. market and Japan market are developed markets; the Taiwan stock market is 

an emerging market. To the best of our knowledge, foreign investors might lack of 

long-term information on local companies with small market cap. Due to 

information asymmetry, some degrees of herding among foreign investors were 

also expected. For example, Lin et al. (2007) and Chen et al. (2008) find that 

foreign institutional investors have herd behavior on the Taiwan stock market and 

industry-specific securities markets. In other words, as foreign investors are not 

familiar with small companies, they simply ignore their own information and just 

follow domestic institutional investors’ steps who hold more local information to 
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invest and even be passive investors. Therefore, foreign investors not only do not 

improve the price efficiency, but also harm the price efficiency in overall market. 

    However, it is also evident that the control variables including the change in 

foreign ownership (∆FI), firm’s market value (SIZE), stock’s closing price (PRICE) 

and liquidity (ZERO) are statistically significant, as p-value is below 0.05, and 

indeed have impact on price efficiency. The increase in the change in foreign 

ownership, the increase in the firm’s market value and the increase in the stock’s 

liquidity all have positive effect on price efficiency which is consistent with prior 

studies. 

Table 4. Relation between foreign ownership and price efficiency: overall 

market. 

This table reports the results of regression for a sample of Taiwanese firms from 2007 to 2016. 

The sample has 903 firm observations. We report the coefficients and the associated t-values 

(in parentheses) based on following regression: 

|𝜌𝑖,𝑡| = 𝛼 + 𝛽1 𝐹𝐼𝑖,𝑡−1 + 𝛽2 ∆𝐹𝐼𝑖,𝑡 + 𝛽3 𝑆𝐼𝑍𝐸𝑖,𝑡−1 + 𝛽4 𝑃𝑅𝐼𝐶𝐸𝑖,𝑡−1 + 𝛽5 𝑍𝐸𝑅𝑂𝑖,𝑡 + 𝜀𝑖,𝑡 

|𝜌𝑖,𝑡| is the absolute return autocorrelation to measure price efficiency. 𝐹𝐼𝑖,𝑡−1 is foreign 

ownership in time t-1. ∆𝐹𝐼𝑖,𝑡  is absolute change in foreign ownership. 𝑆𝐼𝑍𝐸𝑡−1  and 

𝑃𝑅𝐼𝐶𝐸𝑡−1 is the natural logarithm of firm i’s market value and closing stock price in time t-1. 

𝑍𝐸𝑅𝑂𝑖,𝑡 is the proportion of zero-return days. 

 Price Efficiency (|𝜌𝑖,𝑡|) 

Intercept 0.08335*** 

 
(7.63) 

FIt-1 0.01574* 

 
(1.7) 

∆FI -0.03087** 

 
(-2.93) 

SIZEt-1 -0.00927*** 

 
(-7.91) 

PRICEt-1 0.01183*** 

 
(7.28) 

ZERO 0.13333*** 

 
(4.31) 

N 9030 

R
2
 0.1434 

Adjusted R
2
 0.1387 

*** Indicates the coefficient is significant at the 1% level. 

 ** Indicates the coefficient is significant at the 5% level. 

  * Indicates the coefficient is significant at the 10% level. 
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4.2 By foreign ownership 

    To examine the relationship between foreign ownership and price efficiency 

will be different in each level of foreign ownership, we divide 903 firms into four 

groups based on the level of foreign ownership. Group 1 has the lowest highest 

foreign ownership and Group 4 has the highest foreign ownership. We expect that 

the coefficient of foreign ownership in Group 1 and Group 4 will be significant 

than Group 2 and Group 3.  

    Table 5 reports the results of regression including the coefficients and the 

associated t-values (in parentheses) in each group. The results are not consistent 

with our expectations. We find the association between foreign ownership and 

price efficiency are not significantly positive or negative in each group, as p-value 

all above 0.1. That is to say, it is no evidence that foreign investors could improve 

price efficiency regardless of the level of foreign ownership. Besides, we find the 

model in Group 1 and Group 4 have the better explanatory power than in Group 2 

and Group 3, which is consistent with prior studies. However, only one control 

variable, firm’s market value, has positive impact on price efficiency in each group. 

Other control variables have partial effect in each group. 
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Table 5. Relation between foreign ownership and price efficiency: by level of 

foreign ownership. 

This table reports the results of regression for a sample of Taiwanese firms from 2007 to 2016. 

The sample has 903 firm observations. All observations are divided into four groups based on 

the level of foreign ownership. We report the coefficients and the associated t-values (in 

parentheses) based on the regression which is the same as Table 4.  

 Group 

  1 2 3 4 

Intercept 0.09919*** 0.08431*** 0.04967** 0.1106*** 

 

(3.48) (3.27) (2.26) (4.63) 

FIt-1 -0.21454 -0.00374 0.02921 0.00184 

 

(-0.91) (-0.13) (1.09) (0.14) 

∆FI 0.0229 0.04773 -0.01491 -0.06026*** 

 

(0.38) (1.56) (-0.76) (-3.35) 

SIZEt-1 -0.01332*** -0.01316*** -0.00344* -0.00927*** 

 

(-3.29) (-4.31) (-1.68) (-4.5) 

PRICEt-1 0.0164*** 0.01818*** 0.00394 0.01011*** 

 

(3.72) (4.73) (1.43) (3.17) 

ZERO 0.17913*** 0.16416** 0.09442 0.05701 

 

(3.25) (2.24) (1.4) (0.81) 

N 2250 2260 2260 2260 

R
2
 0.1520 0.1294 0.032 0.1776 

Adjusted R
2
 0.1326 0.1096 0.01 0.1589 

*** Indicates the coefficient is significant at the 1% level. 

 ** Indicates the coefficient is significant at the 5% level. 

  * Indicates the coefficient is significant at the 10% level. 
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4.3 By industry 

    To examine whether there are the differences in relationship between foreign 

ownership and price efficiency in each industry, we divide all stocks into 28 

industries based on the classification of TEJ. To our best knowledge, electronic 

industry accounts for the highest market value on the Taiwan stock market, and 

foreign investors prefer to invest in electronic industry because of its high liquidity 

and stable growth. Thus, we expect that the coefficient of foreign ownership in 

electronic industry should be significantly negative than other industries; that is, 

foreign investors could improve the price efficiency in electronic industry 

obviously. 

    Table 6 reports the results of regression including the coefficients and the 

associated t-values (in parentheses) in electronic industry. Table 7, Table 8 and 

Table 9 report the coefficients and the associated t-values (in parentheses) in other 

industries. Finally, the results are not consistent with our expectations completely. 

Among 28 industries, there are only 4 industries have significant relationship 

between foreign ownership and price efficiency. One is negative estimate and 

others are positive estimates, however, there are three industries belong to 

electronic industry. In general, the relation between foreign ownership and price 

efficiency is no difference in different industries. That is to say, there is no 

evidence that foreign investors could improve price efficiency in single industry. 
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Table 6. Relation between foreign ownership and price efficiency: electronic industry. 

This table reports the results of regression for a sample of Taiwanese firms from 2007 to 2016. The sample has all firms in electronic industry. We report the 

coefficients and the associated t-values (in parentheses) based on the regression which is the same as Table 4. 

 Industry 

  

Semiconductor 

Computer & 

Peripheral 

Equipment  

Optoelectronic 
Communications 

& Internet 

Electronic Parts 

/ Components 

Electronic 

Products 

Distribution 

Information 

Service 

Other 

Electronic  

Intercept -0.03644 0.16853*** 0.05212 0.03639 0.14516*** 0.14720* 0.01583 0.14715* 

 (-0.92) (4.58) (0.93) (1.15) (3.82) (2.07) (0.15) (1.99) 

FIt-1 0.02440 0.05562* 0.03713 -0.03696* 0.08260*** 0.09668 0.19819 0.02160 

 (0.95) (1.71) (0.78) (-1.69) (3.37) (1.73) (0.62) (0.33) 

∆FI -0.02814 0.0023 -0.03616 -0.03579 -0.06317* 0.09172 -0.40431 -0.09460* 

 (-0.91) (0.06) (-0.96) (-1.15) (-1.84) (1.18) (-1.18) (-1.94) 

SIZEt-1 -0.00625 -0.01686*** -0.01210** -0.00438 -0.01996*** -0.02520** -0.00207 -0.01381* 

 (-1.55) (-4.29) (-2.06) (-1.59) (-4.16) (-2.78) (-0.13) (-1.81) 

PRICEt-1 0.02364*** 0.0075 0.01504* 0.01385* 0.02391*** 0.02295** 0.02632 0.01477* 

 (4.52) (1.13) (2.29) (1.95) (3.28) (2.52) (1.54) (1.97) 

ZERO 0.69101*** -0.0827 0.74437*** 0.15504* -0.04289 0.11112 -0.1144 -0.19273 

 (3.32) (-0.49) (3.43) (1.88) (-0.43) (0.5) (-0.38) (-0.71) 

N 710 580 720 390 960 210 120 350 

R
2
 0.3053 0.2880 0.3219 0.3156 0.3666 0.481 0.4547 0.3027 

Adjusted R
2
 0.2519 0.2196 0.2705 0.2119 0.3314 0.3081 0.0004 0.1825 

*** Indicates the coefficient is significant at the 1% level. 

 ** Indicates the coefficient is significant at the 5% level. 

  * Indicates the coefficient is significant at the 10% level. 
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Table 7. Relation between foreign ownership and price efficiency: by industry (1). 

This table reports the results of regression for a sample of Taiwanese firms from 2007 to 2016. All observations are divided into 28 industries. The sample 

consists of 6 industries. We report the coefficients and the associated t-values (in parentheses) based on the regression which is the same as Table 4. 

 Industry 

  
Automobile  

Biotechnology & 

Medical Care  

Building Material 

& Construction 
Cement  Chemical  Electrical & Cable 

Intercept 0.29248 0.03792 0.09148* -0.02566 0.21448*** 0.45411*** 

 (0.46) (0.44) (1.80) (-0.92) (4.77) (4.50) 

FIt-1 0.04887 0.07661 0.05881 -0.03151 0.14530*** 0.04315 

 (0.25) (1.11) (0.85) (-1.11) (3.11) (0.84) 

∆FI 0.05864 -0.08424 0.06464 0.13255 -0.14889* 0.11896 

 (0.41) (-0.87) (0.89) (4.19) (-2.06) (1.73) 

SIZEt-1 -0.01512 -0.00530 -0.00970 0.01890 -0.01578*** -0.03456*** 

 (-0.41) (-0.42) (-1.47) (4.77) (-3.04) (-3.97) 

PRICEt-1 -0.00854 0.01643 0.01217 -0.05960 0.01002* -0.01114 

 (-0.17) (1.17) (1.05) (-6.29) (1.87) (-0.69) 

ZERO -1.02797 -0.08088 0.08009 0.31584* -0.52293*** -0.92670** 

 (-0.39) (-0.18) (0.79) (6.65) (-3.62) (-2.73) 

N 90 290 490 70 290 150 

R
2
 0.1273 0.1529 0.1535 0.9864 0.608 0.6995 

Adjusted R
2
 -1.3271 -0.0312 0.0550 0.9185 0.5228 0.5325 

*** Indicates the coefficient is significant at the 1% level. 

 ** Indicates the coefficient is significant at the 5% level. 

  * Indicates the coefficient is significant at the 10% level. 
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Table 8. Relation between foreign ownership and price efficiency: by industry (2). 

This table reports the results of regression for a sample of Taiwanese firms from 2007 to 2016. All observations are divided into 28 industries. The sample 

consists of 7 industries. We report the coefficients and the associated t-values (in parentheses) based on the regression which is the same as Table 4. 

 Industry 

  

Electric,  

Machinery 

Financial & 

Insurance 
Food Glass & Ceramic Iron & Steel  

Oil, Gas 

& Electricity  
Paper & Pulp 

Intercept 0.11877** -0.09800 0.17913* -0.00531 0.09300 -0.05990 0.09713 

 (2.29) (-1.49) (1.92) (-0.17) (1.03) (-0.18) (1.73) 

FIt-1 0.00510 -0.03785 -0.00672 0.34342 -0.09426 5.34109 0.55580 

 (0.1) (-0.82) (-0.05) (1.13) (-1.54) (1.25) (3.08) 

∆FI -0.03232 -0.01740 -0.08887 0.29107 0.01568 -3.87304 -0.74865 

 (-0.69) (-0.32) (-0.4) (1.59) (0.1) (-1.49) (-3.65) 

SIZEt-1 -0.01570** 0.00130 -0.01564 -0.01349 -0.00936 -0.02517 0.02542 

 (-2.31) (0.26) (-1.58) (-1.27) (-1.07) (-0.65) (2.45) 

PRICEt-1 0.02059** 0.04041*** 0.00251 0.04363 0.01986 0.02281 -0.06814 

 (2.5) (4.12) (0.17) (2.34) (0.91) (0.25) (-3.43) 

ZERO 0.00442 0.21930 -0.00779 -0.03473 -0.03735 1.83309 -0.68497 

 (0.02) (1.33) (-0.03) (-0.09) (-0.16) (2.13) (-2.69) 

N 540 300 220 50 300 80 70 

R
2
 0.1902 0.4473 0.3044 0.1455 0.2422 0.8397 0.9373 

Adjusted R
2
 0.1058 0.3322 0.0871 0.0370 0.0843 0.439 0.6237 

*** Indicates the coefficient is significant at the 1% level. 

 ** Indicates the coefficient is significant at the 5% level. 

  * Indicates the coefficient is significant at the 10% level. 
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Table 9. Relation between foreign ownership and price efficiency: by industry (3). 

This table reports the results of regression for a sample of Taiwanese firms from 2007 to 2016. All observations are divided into 28 industries. The sample 

consists of 7 industries. We report the coefficients and the associated t-values (in parentheses) based on the regression which is the same as Table 4. 

 Industry 

  

Plastic Rubber 
Shipping & 

Transportation 
Textile  Tourism  

Trading & 

Consumers Goods 
Others 

Intercept -0.03839 0.15663 -0.09372 0.13769*** 0.07631 0.32608** 0.22354*** 

 (-0.7) (0.86) (-0.72) (3.47) (0.4) (2.38) (3.87) 

FIt-1 -0.02094 0.14589 -0.04406 -0.05309 0.02132 0.06878 -0.04788 

 (-0.56) (0.88) (-0.92) (-1.09) (0.17) (0.82) (-1.04) 

∆FI 0.01195 -0.01595 -0.02180 -0.02129 0.11825 -0.14343** 0.03253 

 (0.2) (-0.1) (-0.17) (-0.34) (0.85) (-2.38) (0.7) 

SIZEt-1 -0.00333 -0.01692 0.00430 -0.01986*** -0.01414 -0.02514* -0.02506*** 

 (-0.73) (-1.22) (0.46) (-4.03) (-0.51) (-1.82) (-3.44) 

PRICEt-1 0.02146** 0.00438 0.04501 0.02908*** 0.01051 0.00501 0.01919** 

 (2.2) (0.17) (1.38) (3.79) (0.42) (0.41) (2.26) 

ZERO 0.72524*** 0.03008 -0.12636 0.02601 0.36779 -0.32111 -0.07216 

 (3.04) (0.06) (-0.26) (0.18) (0.99) (-1.45) (-0.48) 

N 230 110 210 470 150 200 680 

R
2
 0.4805 0.4019 0.2409 0.4701 0.1399 0.3670 0.239 

Adjusted R
2
 0.3277 -0.1962 -0.0121 0.4055 0.0379 0.1409 0.1776 

*** Indicates the coefficient is significant at the 1% level. 

 ** Indicates the coefficient is significant at the 5% level. 

  * Indicates the coefficient is significant at the 10% level. 
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5. Conclusion 

    As a result of the removal of foreign ownership limitations, the Taiwan stock 

market is also deeply affected by foreign investments. The percentage of the stock 

market value held by foreign investors has increased significantly over the past 10 

years. However, the literature seems to have rarely explored the question of the 

association between foreign ownership and price efficiency. Thus, our study aims 

to provide some further insights on this issue. 

    We empirically test the relation between foreign ownership and price 

efficiency using a comprehensive sample of Taiwanese listed firms from 2007 to 

2016. Our results are as follows. First, our results show a barely significant 

negative association between foreign ownership and stock price efficiency in 

overall market, after controlling for the effect of change in foreign ownership, firm 

size, stock price and stock liquidity. In other words, price efficiency of the market 

does not improve with the increase in foreign ownership and even deteriorates with 

the increase in foreign ownership. Second, the association between foreign 

ownership and price efficiency are not significantly positive or negative in each 

level of foreign ownership. Third, our findings that the relationship between foreign 

ownership and price efficiency are no differences in different industries.  

    In conclusion, the results of our study show that there is no evidence that 

foreign investors could improve price efficiency on the Taiwan stock market, no 

matter what industry the company is.  
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