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Limit Order Book Transparency and Investor Behaviors: 

Evidence from Institutions and Individuals 
 
Abstract 
 

This paper investigates the impact of order book transparency on investors' behaviors. 

Our focus is to analyze whether institutions and/or individuals are able to make use of 

the information content from an open limit book.  The data from Taiwan stock 

exchange allow us to trace the investors’ accounts and therefore, provide us a unique 

opportunity to analyze how investors adjust their order placement strategies after the 

increase of a transparent limit order book.  This findings show that limit order book 

transparency does affect the order placements of investors, in particular for foreign 

investors, implying that foreign investors are more aware of the limit order 

information.  Furthermore, we find that foreign investors become more aggressive in 

a transparent market by enjoying the aggregation ability of limit order book 

information.  The findings of our study shed some light on experiment economics/ 

information aggregations. 
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限價委託透明度與投資人行為： 

法人與散戶之研究 

 

中文摘要 

 

本文探討限價委託簿透明度對投資人行為的影響，主要內容是分析法人或散戶是

否有能力分析限價委託簿資訊。由於台灣證券交易所的資料可以追蹤不同投資人

的買賣行為，提供了一個獨特的機會，研究投資人在一個較為透明的市場是否會

調整其下單策略。本文的研究結果顯示，限價委託簿透明度資訊的確會影響投資

人行為，尤其是外資對限價委託簿透資訊甚為敏感，而且下單也較為積極。此隱

涵外資可能較能享受限價委託簿資訊公開的好處。本文的結果可以提供實驗經濟

或是資訊加總效率理論參考。 
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Limit Order Book Transparency and Investor Behaviors: 
Evidence from Institutions and Individuals 

 

I. Introduction 
 

Traditionally, scholars and policy makers argue that transparency is very important 

because it provides information to the public and enhance fairness to retail investors.  

If this is true, we should find that a transparent market induces retail investors to be 

more willing to place more orders, and they are benefited from market transparency. 

However, it is a puzzle whether all investors (including retail investors and 

institutions) do enjoy trading in a transparent market. 

 

Odean (1998a, 1998b) and Barber and Odean (1999, 2001) find investors are 

subjected to several behavioral biases.  Barber and Odean (2001, 2002) find that 

online investors trade less profitably than before.  Intuitively, lower commissions, 

greater ease of access, and speedier trade executions generally improve performance. 

However, they show that online investors become more overconfident once online 

because of self-attribution bias, an illusion of knowledge and an illusion of control. 

Alternatively, if retail investors are not subjected to market transparency, their order 

placement strategies should be similar no matter what regulations on market 

transparency are changed or not. 

 

Most of relevant studies focus on whether limit order book transparency enhances 

market performance.  Harris and Panchapagesan (2005) examine the information 

content and the actions of specialists using SuperDOT limit order book.  Hall and 

Hautsch (2004) use limit order book data from the Australian Stock Exchange to 

analyze whether traders can utilize order book information to infer from the price 

setting behavior of market traders.  They show that the buy-sell pressure is 

predictable and has impact on intraday returns and volatility.  Boehmer, SAAR and 

Yu (2005) study the introduction of NYSE OpenBook on the behaviors of traders and 

specialists and market performance. They suggest that an increase of transparency 
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induces traders to place smaller orders and cancel orders faster, and can enhance 

liquidity and information efficiency. 

 

Unlike previous studies, we classify investors into institutions (foreign vs. domestic) 

and individuals.  This allows us to distinguish order placement strategies for 

institutions and individuals under the changes of limit order book information.   

To conduct the analysis of trading behaviors, this paper follows the spirits of the 

previous papers (Boehmer, SAAR and Yu 2005, Harris and Panchapagesan 2005, and 

Hall and Hautsch 2004), by look at order size, number of orders, cancellations 

/change of orders for various types of investors before and after changes of 

regulations.  Past studies use aggregated trading information in measuring the order 

placement strategies mentioned above.  In our paper, we trace investors’ accounts, 

and study the order placement under the same trader who enters the market before and 

after the changes of regulations.  By tracing accounts, the paper provides a natural 

laboratory study on market transparency and there is no cross-out effect among types 

of investors. 

 

In addition to ordering behaviors studied by past research, our study also provides 

evidence on pricing strategies.  Boehmer, SAAR and Yu (2005), Harris and 

Panchapagesan (2005) find that price discovery is better in a transparent market.  For 

an informed trader, he will be more aggressive in a more transparent market to 

prevent private information being revealed and therefore, he is in an urgent to have 

his orders executed in such a market. 

 

Studies on pricing strategies help us address the liquidity provision in a transparent 

market.  According to Harris and Hasbrouck (1996), limit orders place a free option 

in the market, and involve in a risk of being hitting in a volatile market.  It is an 

interesting question whether investors become more conservative or aggressive in a 

more transparent market.  This result will provide us a better understanding on who 

tend to provide market liquidity in a more transparent, order-driven market.  Since 

limit order traders place a free option for market order trader, to reduce the risk, 
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investors may be more cautious in placing limit orders in a more transparent market.  

Hence, we conjecture that individuals (uninformed investors) will place less 

aggressive orders in a transparent market.  However, institutions (informed investors) 

may tend to use more aggressive orders since they are more skillful of making sure of 

the limit order book information or they have better understanding on the prevailing 

limit order book. 

 

The contributions of this paper are as follows: First, unlike the extant papers, we trace 

the behaviors of the same investors to see whether the ordering placement strategies 

for the same group of investors were changed after the limit order book has been 

further released.  Second, our data allow us to analyze how investors adjust their 

order placements around the open of a limit order book.  This enables us to shed 

some light on information aggregation in the field of experiment economics. 

Following the spirits of the previous literature, we study order size changes, 

cancellations/changes of orders before and after changes of regulations and different 

reactions for various types of investors.  Third, the additional contribution is that we 

divide our sample by investors’ types, allowing us to address the reaction of 

institutions vs. individuals toward the changes of limit order information.  Fourth, 

we analyze the pricing strategies (market vs. limit orders) for types of investors 

around the event.  The TSE is an order-driven market, and therefore, there is an open 

question, regarding whether liquidity is enhanced and who tend to provide market 

liquidity in a more transparent, order-driven market. 

 

The results of our paper indicate that a more transparent market induces traders to 

increase the number of orders, place larger order size for all types of investors. 

However, investors also change their orders more frequently, place smaller orders and 

cancel orders faster in the market.  Time to cancellation is shorter after the change of 

regulations.  By dividing investors into institutions and individuals, limit order vs. 

market order strategies, we find that foreign investors are more skillful in utilizing 

limit order information.  They tend to place more aggressive orders, and cancel 

orders shortly when the TSE provide more limit orders information. 
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The remainder of this paper is organized as follows.  The hypotheses and data are 

described in Section II.  We present our results in Section III.  Our conclusion is 

shown in Section IV. 

 

 

II. Hypotheses and Data 
 
1. Hypotheses 
 

Hypothesis 1: Institutions are more sensitive and sophisticated in that they tend 

to change their order placement strategies more in a more transparent market.   

 

Institutions are more sophisticated than individuals, and therefore, are more likely to 

make use of all information from the limit order book. Hence, we infer that 

institutions place orders strategically after the market became more transparent.  

Relatively speaking, individuals are not responsive to best five quotes. 

 

Hypothesis 2: Informed investors tend to be more aggressive in an open limit 

order book market. 

 

Griffiths et al. (2000) find that aggressive buys are more likely than sells to be 

motivated by information.  Institutions are more informed than individuals and may 

demand for liquidity to have the orders been executed quickly.  They desire for 

liquidity in a transparent market from private information being revealed when a 

market requires more order information disclosure.  We expect to see that institutions 

behave more aggressive in a transparent limit order book environment.  On the 

contrary, individuals are relatively conservative under such a market. 

 

2. Data 
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The order data, transaction data and display data are from the Taiwan stock exchange. 

The detailed information of account identification allows us to trace accounts and 

classify investors into foreign institutions, domestic institutions and individuals. Our 

sample period is two-week data (two-week break before and after the TSE changed 

the transparency policy). We use all of common stocks listed in the Taiwan stock 

exchange as our sample, excluding financial distressed firms.  In total, there are 626 

stocks.  

 

To control for investors’ characteristics and motivations, our samples are divided into 

three parts: traders who trade in both periods, traders who trade only before/after limit 

order book became more transparent.  Our final sample incorporates the traders who 

trade both before and after the changes of limit order books.  

 

 

III. Empirical Results 
 

The percentage of trading frequency across types of investors around the period is 

shown in Table 1.  We find that individuals contribute to 99% of the trading volume 

during the sample period.  The number of domestic institutions is reduced from 

0.34% to 0.31% , while that of foreign institutions is increased from 0.13% to 0.15%.  

 

People tend to trade more in both periods, which implies that the changes of 

regulation enhance investor willingness to place their orders. ((918536 / 768171) = 

119.57%).  Besides, number of traders increase after the changes of market 

transparency, indicating that a more transparent market attract new investors or 

infrequent traders to enter the market. 

 

[Table 1] 

 

To control for traders’ characteristics, we use the traders who entered orders before 

and after the changes of market transparency as our sample in the following analysis. 
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Regarding the order placements for types of investors, we find that the number of 

orders (No. of orders in thousands), order size in terms of millions dollars, and order 

shares in lots were increased after the changes of regulations for all types of investors.  

Similar results still hold while we classify traders’ orders by stock turnover. 

 

[Table 2] 

 

To look at order placement for a typical trader, we calculate the number of orders, 

order size, order shares, order size (in terms of dollars) per order and order share per 

order, on average, across types of investors.  The differences of order placements for 

a typical trader are shown in the Changes in % in the bottom of Table 3.  We find 

that all investors were willing to place more number of orders and the sizes of orders 

were larger in a more transparent market than before (both in terms of shares and 

dollar value).  However, foreign institutions reduced the order size, 35.15% (in terms 

of dollar value) and 17.01% (in terms of shares), respectively. 

 

[Table 3] 

 

We investigate whether investors place orders strategically after the market became 

more transparent, by looking at cancel orders number (the number of orders that were 

cancelled by investors), Time to cancel (the time to cancellation in seconds), Change 

orders (the number of orders that were changed into small ones by investors), and 

Change size (the order size that investors placed a larger order and then changed them 

into small ones).  The results indicate that investors cancelled the orders, and 

changed their orders more frequently than before.  Time to cancellation is shorter 

after the change of regulations.  Investors tend to change their orders into small ones 

more frequently after the limit order book discloses best five quotes.  This finding 

shows that limit order book transparency affect the order placements by investors.  

 

[Table 4] 
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Changes in quote revision around the event period were documented in Table 5.  For 

foreign investors, the increase of Cancel orders no. is 152.35% ((174735-69243)/ 

69243) compared to 18.78% for domestic institutions and 29.48% for individuals.  

Among types of investors, we also find that foreign investors seem to be more 

sensitive toward a more transparent market, or they are more skillful in making use of 

limit order book information.  The results are similar, regarding the measurements 

for time to cancel, change orders and change size.  Stocks with high turnover rate 

(Active stocks) may be subjected to potential risk.  If we look at the changes in quote 

revisions by stock turnover, it seems that foreign institutions may cancel their orders 

shortly and change their orders into small ones for active stocks.  This implies that 

foreign investors are more aware of the limit order information. 

 

 [Table 5] 

 

We then analyze whether any type of investors are more willing to provide liquidity to 

a market with more transparency.  This paper defines the orders that provide 

liquidity to the market if an investor buys (sells) a stock at a price higher (lower) than 

prevailing best asking (bidding) price from the limit order book.  Table 6 shows that 

marketable orders are 40.23% among the total orders placed by foreign investors, 

compared to 35.74% before the changes of the regulations.  Therefore, foreign 

investors become more aggressive in a more transparent market by enjoying the 

aggregation ability of limit order book information.  On the contrary, the proportion 

of non-marketable orders is 40.33% and 31.91%, respectively, before and after the 

changes of limit order book information for domestic institutions.  This seems to 

infer that domestic institutions are relatively more willing to provide liquidity to the 

market before the changes of market regulation.  At the same time, individuals 

reduce marketable and non-marketable orders and place more in-determined orders in 

the market with more transparency.  Nevertheless, from the viewpoint of whole 

market, individuals still play the major role of providing liquidity.   

 

[Table 6] 
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IV. Conclusion 
 

This paper studies the following three issues:  First, we address whether investors are 

more willing to trade in a more transparent market.  The results reveal that number 

of traders increase after the changes of limit order book regulation.  This implies that 

a more transparent market does attract more investors to enter the market.  Second, 

after controlling for investors’ characteristics, we show that the number of orders and 

size of orders were increased for all types of investors across firms.  The policy 

implication is that people tend to embrace a more transparent market.  Third, we find 

that the change of limit order book information does affect the order placement 

strategies.  Investors tend to cancel more orders, change orders into small ones more 

often, and time to cancellation is shorter.  It supports that as market gets more 

transparent, investors obtain the utilization of information.  Fourth, we find that 

foreign institutions are more aware of the limit order book information; they cancel 

orders shortly and change orders into small ones for high turnover stocks.  Our 

results support that informed traders more sensitive and sophisticated in that they tend 

to change their order placement strategies more in a more transparent market.  

Besides, foreign investors tend to place orders aggressively in a transparent market.  

The plausible reason is that they are more informed/skillful than individuals and may 

demand for liquidity to have the orders been executed quickly.   
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Table 1  Sample Statistics 
We investigate the frequency of traders who trade before/after limit order book became more transparent.  This study also counts the 
percentage of frequency of investors around the period.  We use ten days before and after the changes (with two weeks break around the event) 
as the sample period.  Investors are classified as foreign institutions, domestic institutions and individuals.  We use the same sample (A) who 
trade before and after the changes of limit order books for comparison in the following analyses to control for investors’ characteristics and 
motivations.  Therefore, samples are divided into three parts: traders who trade in both periods, traders who trade only before/after limit order 
book became more transparent.  

 
 
 
 
 
Table 2  Order Statistics 

 Traders who trade in 
both periods (A) 

Traders who trade only 
before transparency (B) 

Traders who trade only 
after transparency (C) 

Total obs. who trade 
before transparency 
(A+B) 

Total obs. who trade 
after transparency 
(B+C) 

 No. % No. % No. % No. % No. % 

All 
Investors 

597,046 100.00 171,192 100.00 321,409 100.00 768,171 100.00 918,536 100.00 

Foreign 
institutions

784 0.13 234 0.14 582 0.18 1,018 0.13 1,366 0.15 

Domestic 
Institutions

1,958 0.33 692 0.40 900 0.28 2,650 0.34 2,858 0.31 

Individuals 594,304 99.54 170,266 99.46 319,927 99.54 764,570 99.53 914,231 99.53 
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We use the traders who entered orders before and after the changes of market transparency as our sample in the following analysis. This table 
presents the number of orders (No. of orders in thousands), order size in terms of millions dollars, order shares in lots around the changes of 
regulations across types of investors.  The numbers in the cells present the summary statistics of total orders and orders by stock turnover, 
respectively. 
 All Investors Foreign Institutions Domestic Institutions Individuals 
 Before After Before After Before After Before After 
No of orders 11,310 16,130 180 321 197 261 10,933 15,548 
Order size$ 2,509,690 4,207,591 113,990 222,162 286,601 458,189 2,109,099 3,527,240 
Order shares 129,333 212,040 3,967 7,641 12,052 18,887 113,314 185,512 
Least active stocks 
No of orders 2,361.81 3,529.70 78.73 131.79 49.09 69.40 2,233.98 3,328.50 
Order size$ 512,287.50 936,046.20 59,372.20 104,757.30 83,803.70 114,828.40 387,621.00 716,460.50 
Order shares 29,711.90 48,878.40 1,911.63 3,231.32 3,014.28 4,919.91 24,785.98 40,727.19 
Moderate active stocks 
No of orders 3,557.56 5,559.19 54.50 102.93 62.76 88.08 3,440.31 5,368.19 
Order size$ 717,468.10 1,366,100.90 29,280.40 66,341.90 81,990.10 145,723.30 606,197.70 1,154,035.80 
Order shares 44,838.73 81,627.74 1,126.62 2,532.97 4,049.27 7,157.74 39,662.83 71,937.03 
Active stocks 
No of orders 5,390.65 7,041.08 46.95 86.40 85.59 103.59 5,258.12 6,851.08 
Order size$ 1,279,935.90 1,905,443.20 25,338.10 51,062.70 139,317.30 197,637.00 1,115,280.60 1,656,743.60 
Order shares 54,783.26 81,532.83 928.89 1,876.77 4,988.85 6,808.42 48,865.54 72,847.66 
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Table 3  Order placement for a typical investor around the changes of market transparency 
This table presents the number of orders (No. of orders in thousands), order size in terms of millions dollars, order shares in lots, dollar order 
size (in thousands) per order and order shares placed per order, respectively, around the changes of regulations across types of investors on 
average for a typical investor.  The numbers in the cells present the summary statistics of total orders per trader.  We also document the 
changes of orders and changes by stock turnover, respectively. 
 All investors Foreign Domestic Institution Individual 
 Before After Before After Before After Before After 
No of orders 14.72 17.56 176.82 234.99 74.34 91.32 14.30 17.01 
Order size$ 3,267 4,581 111,974 162,637 108,151 160,318 2,759 3,858 
Order shares 168 231 3,897 5,594 4,548 6,608 148 203 
size$/order 223 261 993 644 1,428 1,673 194 227 
Share/order  11.42 13.11 26.10 21.66 62.84 71.21 10.40 11.88 
Changes in % (after-before)/before 
No of orders 19.29 32.90 22.84 18.95 

Order size$ 40.22 45.25 48.24 39.83 
Order shares 37.50 43.55 45.29 37.16 
size$/order 17.04 -35.15 17.16 17.01 
Share/order  14.80 -17.01 13.32 14.23 
Least active stocks 
No of orders 49.45 67.40 41.37 48.99 
Order size$ 82.72 76.44 37.02 84.84 
Order shares 64.51 69.04 63.22 64.32 
Moderate active stocks 
No of orders 56.26 88.86 40.34 56.04 
Order size$ 90.41 126.57 77.73 90.37 
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Order shares 82.05 124.83 76.77 81.37 
Active stocks 
No of orders 30.62 84.03 21.03 30.30 
Order size$ 48.87 101.53 41.86 48.55 
Order shares 48.83 102.04 36.47 49.08 
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Table 4  Quote revisions around the event period 
Cancel orders no. is the number of orders that were cancelled by investors, Time to cancel is the average time to cancellation in seconds. Change 
orders is the number of orders that were changed into smaller ones by investors.  Change size is the average shares of orders that were changed 
from larger one into smaller ones.  
 All investors Foreign Institutions Domestic Institutions Individuals 
 Before After Before After Before After Before After 
Cancel orders no. 3,915,611 5,140,830 69,243 174,735 132,240 157,072 3,714,128 4,808,960 
Time to cancel 5,428 5,039 3,660 3,341 3,829 3,562 5,467 5,091 
Change orders 3,468,412 4,666,656 67,186 170,716 130,381 155,071 3,270,784 4,340,814 
Change size  19,958 25,171 33,282 47,218 49,328 56,646 18,715 23,207 
Least active stocks 
Cancel orders no. 838,495 1,171,881 27,324 67,519 32,342 39,682 778,829 1,064,679 
Time to cancel 5,408 5,016 3,828 3,788 3,938 3,752 5,466 5,062 
Change orders 758,338 1,073,276 26,312 65,431 31,986 39,336 700,032 968,508 
Change size  9,897 12,838 36,672 54,484 48,990 49,284 7,800 8,370 
Moderate active stocks 
Cancel orders no. 1,312,267 1,791,244 22,296 58,293 42,772 54,202 1,247,198 1,678,748 
Time to cancel 5,284 4,853 3,077 3,159 3,881 1,450 5,321 4,906 
Change orders 1,193,480 1,648,445 21,779 56,969 42,220 53,314 1,129,472 1,538,161 
Change size  41,395 33,032 30,008 19,021 54,479 53,591 40,408 32,426 
Active stocks 
Cancel orders no. 1,764,459 2,177,505 19,543 48,883 56,895 63,108 1,688,021 2,065,501 
Time to cancel 5,522 5,192 3,987 2,702 3,715 3,520 5,552 5,237 
Change orders 1,516,204 1,944,735 19,015 48,276 55,975 62,341 1,441,200 1,834,105 
Change size  7,031 23,104 26,592 72,964 43,072 60,740 5,773 20,640 
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Table 5   Changes in quote revisions around the event period 
According to Cancel orders no., Time to cancel, Change orders, and Change size shown in Table 4, the percentage of changes around the event 
period is calculated for types of investors and for types of stock turnover.   
% All investors Foreign Institutions Domestic Institutions Individuals 

Panel A: whole samples 
Cancel orders no. 31.29 152.35 18.78 29.48 
Time to cancel -7.17 -8.72 -6.97 -6.88 
Change orders 34.55 154.09 18.94 32.71 
Change size  26.12 41.87 14.84 24.00 

Panel B: By turnover 
Least Active stocks 
Cancel orders no. 39.76 147.11 22.69 36.70 
Time to cancel -7.25 -1.05 -4.72 -7.39 
Change orders 41.53 148.67 22.98 38.35 
Change size  29.72 48.57 0.60 7.31 
Moderate active stocks 
Cancel orders no. 36.50 161.45 26.72 34.60 
Time to cancel -8.16 2.66 -6.64 -7.80 
Change orders 38.12 161.58 26.28 36.18 
Change size  -20.20 -36.61 -1.63 -19.75 
Active stocks 
Cancel orders no. 23.41 150.13 10.92 22.36 
Time to cancel -5.98 -32.23 -5.25 -5.67 
Change orders 28.26 153.88 11.37 27.26 
Change size  28.60 74.38 1.02 57.53 
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Table 6  Pricing strategies 
Marketable order is the buy (sell) order which buy (sell) price is higher than ask (bid) price.  Non-marketable order is that buy (sell) order 
which buy (sell) price is lower than bid (ask) price.  In-determined order is the buy (sell) order which buy (sell) price falls in the range between 
bid price and ask price.  The percentage and total number of each kind of orders around the event period are calculated for types of investors 
and for types of stock turnover.  In Panel C, the average number per trader is shown.   
 All investors (%) Foreign Institutions (%) Domestic Institutions (%) Individuals (%) 

Panel A: whole sample 

 Before After Before After Before After Before After 

marketable 35.63 30.95 35.74 40.23 35.74 36.69 35.62 30.64 

Non-market 34.42 32.53 30.77 30.02 40.33 31.91 34.38 32.60 

indetermined 29.95 36.51 33.49 29..74 23.94 31.40 30.00 36.75 

Total 9,917,629 14,283,072 173,075 310,303 181,876 240,880 9,562,678 13,731,889 

Panel B: by turnover 

Least active 

marketable 37.62 34.74 37.27 40.53 37.24 41.80 37.65 34.33 

Non-market 35.51 36.70 28.45 34.91 40.21 32.45 35.68 36.87 

in-determined 26.87 25.56 34.28 24.56 22.55 25.76 26.68 28.80 

Total 2,028,545 3,098,320 75,258 127,194 44,835 63,364 1,908,452 2,907,762 

Moderate 

marketable 34.04 29.04 37.33 37.74 34.68 27.64 33.97 28.77 

Non-marketable 32.53 30.24 33.39 28.66 39.63 33.39 32.38 30.27 

in-determined 33.43 40.72 29.27 33.60 25.69 38.97 33.65 40.96 
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Total 3,100,477 4,916,721 52,516 99,245 57,664 73,904 2,990,267 4,736,024 

Active 

marketable 35.81 30.59 31.34 42.73 35.66 35.31 35.85 30.45 

Non-marketable 35.19 32.27 31.58 24.22 40.90 32.92 35.13 32.37 

in-determined 29.00 37.14 37.08 33.05 23.45 31.76 29.02 37.28 

Total 4,788,637 6,268,031 45,301 83,864 79,377 96,064 4,663,959 6,088,103 

Panel C: per trader  

 No. % No % No % No % No. % No % No. % No % 

marketable  4.60 35.63 4.81 30.93 60.76 35.74 91.39 40.23 24.53 35.74 30.93 36.70 4.46 35.65 4.60 30.63 

Non-market  4.44 34.39 5.06 32.54 52.31 30.77 68.20 30.02 27.68 40.33 26.89 31.91 4.30 34.37 4.90 32.62 

in-determined 3.87 29.98 5.68 36.53 56.95 33.50 67.57 29.75 16.43 23.94 26.46 31.40 3.75 29.98 5.52 36.75 

 


