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(1)Price Elasticity and the Choice of IPO Method

一、中英文摘要

本研究檢驗價格彈性是否會影響公司
IPO 時承銷方式的選擇，我們使用一個台
灣股票市場獨特的資料庫進行研究，結果
顯示公司面對越大的股票價格彈性，在 IPO
時越趨向選擇以競價拍賣方式而非公開申
購方式進行公開承銷，實證結果支持當財
務性資產的需求曲線非完全彈性時，股票
價格彈性會影響公司 IPO 時承銷方式的選
擇，本研究補充了 Hodrick(1999 年)研究中
對庫藏股方式的選擇。

關鍵詞： 初次上市櫃、競價拍賣、公開申
購、需求彈性

Abstract

This study examines whether stock 
price elasticity affects a firm’s choice of IPO 
method.  Using the unique data from the 
Taiwanese stock market, the results indicate 
that firms that face greater expected stock 
price elasticity choose the auction method 
instead of the fixed price open offer method 
to conduct initial public offerings.  The 
empirical evidence generally supports the 
notion that when the demand curves for 
financial assets are not perfectly elastic, stock 
price elasticity may affect the corporate 
decision on the choice of IPO method.  This 
paper complements the analysis on the choice 
of tender offer method by Hodrick (1999).

Keywords: Initial public offerings;
Discriminatory auctions; Fixed price open 
offers; Demand elasticity

二、緣由與目的

Basic economic theory suggests that the 
capital market plays an important role in the 
economic development and economic growth.  
The initial public offerings (IPOs) are one of 
the major sources to raise capital to fund a 
firm’s capital investments.  There exist 
different offer methods in the international 
initial public offering (IPO) markets.  Both 
the book-building and auction methods are 
popular in the worldwide IPO markets.  
While the book-building method dominates 
the U.S. market, the auction method is a 
preferred choice among companies in France 
and Japan.  The fixed price method is used 
in the United Kingdom and Singapore. Both 
the book-building and fixed price methods 
co-exist in Hong Kong, whereas both the 
auction method and fixed price method are 
adopted by firms in Taiwan.

In the book-building system, the 
underwriter build a book to solicit the 
indication of interest from potential investors 
during the road shows and use this 
information to set the final offer price.  In 
the case of auctioned IPOs, each investor 
submits a sealed bid that specifies the 
demanded quantity at a specified price.  The 
underwriter then aggregates the individual 
orders to determine the auction clearing price 
that is the minimum winning price to clear 
the supply and demand.  The IPOs under the 
auction method can be conducted as 
discriminatory (you pay what you bid) or 
non-discriminatory (at a fixed price) auctions.  
In contrast, the IPOs under the fixed price 
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method are priced without soliciting the 
investor interest.  The final offer price is 
fixed in the book-building, the fixed price 
and the non-discriminatory auction method.  
In contrast, the final offer prices are different 
among the successful bidders in the 
discriminatory auction; they pay what they 
bid. 

In addition to different mechanisms in 
setting up the final offer prices, there are 
different mechanisms in allocating shares to 
investors.  Shares allocations are 
discretionary in the book-building method, 
whereas share allocations are not 
discretionary in the auction method.   In the 
fixed price method, share allocations can be 
discretionary as well as non-discretionary.

Despite the different characteristics of 
IPO methods and the different prevailing 
methods in the international IPO markets, 
empirical research on these relevant issues is 
still limited.  It is not until recently that 
researchers focus on the IPOs trading 
methods by theoretical models.  There are 
several related papers written by Benveniste 
and Wilhelm(1990), Benveniste and Busaba 
(1997) and Stoughton and Zechnerb(1998).  
Most extant literature focus on information 
asymmetry; they argue that underpricing is a 
cost to the issuer, which is borne from the 
need to extract information to signal value to 
outside investors.  For example, Benveniste 
and Spindt (1990) suggest that an underwriter 
can mitigate the asymmetry by using 
discretion over allocation and pricing to 
induce investors to reveal private information.  
In a discriminatory mechanism, the offer 
price and allocation are determined by 
indications of interest and the price and 
allocation rules can induce investors reveal 
their private information.  

However, accruing to the practical 
observations, there is a widespread 
requirement, like the U.S. market, that 
underwriters offer a security to all investors 
at a uniform price. Benveniste and Wilhelm 
(1990) model that uniform-price restrictions 
increase the cost of seeking information from 
regular investors by failing to eliminate the 
winner’s curse from uninformed investors, 
and thus the underwriters face an increased 

IPO discount to retail investors.  They 
suggest that information asymmetries force 
the underwriter to under-price to all investors 
to place the issue, while in fact only regular 
investors need to be compensated for sharing 
their private information.  On the contrary, 
underwriters, given the opportunity to 
allocate IPOs among regular investors and 
retail investors, would maximize proceeds if 
underwriters can discriminate on price.

As to the empirical studies, relevant 
literature pays little attention on the IPO 
market mechanisms.   No widely academic 
work has documented how market 
mechanisms are related to IPO issues, though 
some work did argue the relationship 
between market microstructure and corporate 
decisions.  The availability of the data 
enables some researchers dedicate on the 
roles of financial institutions or market 
mechanisms in financial decisions.  For 
example, Carter, Dark and Singh (1998) 
provide some evidence of the correlation 
between IPO performance and underwriter 
reputation.  Ellis (2000) investigate the link 
between the underwriting of IPOs and the 
securities trading.  They emphasize on the 
role of the underwriter, focusing on the 
market making function of the underwriters.  
Bikchandani and Huang (1989) compare a 
uniform-price and discriminatory auction in a 
Treasury bill market and find that with resale 
markets in which the buyers can draw 
inferences about the true values from 
announced the auction market.  This 
induces bidders to bid high in order to signal 
a high realization of private information, 
since a winners does not pay what he bids in 
a uniform-price auctions.  Therefore, they 
conclude that uniform-price auctions result in 
greater expected revenues for the auctioneers.

To our best knowledge, except for 
Bikchandani and Huang (1989), past studies 
only focus on the documentation of the IPO 
method, in particular on the demand 
elasticity.1 Kandel, Sarig and Wohl(1999) 
began to employ data from the auctions of 
financial assets to estimate price elasticity.  
They use a unique dataset that includes the 
full demand schedules of 27 Isreli IPOs 
auctions, and find that the under-pricing in 
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IPO are related with the elasticity of demand.  
Liu, Wei and Liaw (2001) analyze 52 
Taiwanese IPOs, and find that demand 
elasticity are related with shareholder 
heterogeneity, competi、tion and winner/loser 
bids.  These two papers mentioned above 
document the demand elasticity in the IPOs 
cases and find that the demand curves in the 
IPOs are quite elastic.

In sum, it is an unsolved question 
regarding what is the best method to sell 
IPOs for a more elastic firm.  Empirical 
studies seldom focus on the choice of IPO 
methods because of data limitations.  The 
availability of alternative IPO methods in the 
Taiwan stock market provides us a laboratory 
examination of the IPO choices.  In Taiwan, 
the issuing firms have two choices of trading 
methods when they raise capital from the 
primary stock market.  One is a pure open 
offer with a fixed price, and the other is a 
hybrid of an auction followed by an open 
offer.  It is an interesting issue to compare 
the auction methods versus public offer when 
corporate managers decide to equity offers.  
This study attempts to focus on the choice of
IPO methods and price elasticity, extending 
the work of Kandel, Sarig and Wohl (1999), 
Liu, Wei and Liaw (2001) on examining 
various equity offering methods and financial 
decisions.  Our study on IPO methods also 
complements the Hodrick (1999) study, 
which compared the auction method versus 
the fixed-price method with stock 
repurchases.  Hodrick examines supply 
elasticity from the cases of tender offer, 
while we attempt to analyze demand 
elasticity of common stocks from IPO cases.  
Hodrick (1999) adopts the US sample from 
the stock repurchase to examine the price 
elasticity and the choice of buyback methods 
by corporate managers.  She proposes that 
the auction may be less credible and less 
informative signal of under-valuation 
because it exposes the personal wealth of 
managers to less risk.  The findings of the 
study support that firms choosing the auction 
instead of the fixed price tender offer should 
be those firms expecting to face greater price 
elasticity.

三、結果與討論
  
This study examines the choice of IPO 

methods and the price elasticity.  In 
particular, we investigate the determinants of 
the firm’s choice of IPO methods, with a 
focus on the demand elasticity.  The 
availability of two alternative IPO methods in 
the Taiwan stock market provides us an 
opportunity to investigate how firms choose 
between the auction method and the open 
offer when they issue new shares through 
IPOs. Our study complements the work of 
Bikchandani and Huang (1989) and Hodrick
(1999) on examining various financial 
security offering methods and financial 
decisions.  While Bikchandani and Huang
compare a uniform-price auction with a 
discriminatory auction in a Treasury bill 
market theoretically and Hodrick examines 
supply elasticity in the cases of tender offers, 
we analyze the demand elasticity of common 
stocks in the case of IPOs. 

Our results indicate that both the open 
offer method and the auction method can be 
optimal.  We find that demand elasticity is 
an important factor in determining an IPO 
method.  Firms that face greater demand 
elasticity prefer the use of the auction method.  
Price uncertainty and liquidity factors appear 
to explain the demand elasticity.

四、計畫成果自評

有關 New Equity Regime 近來在國際
學術圈受到相當的重視，但因缺乏可供對
照的樣本，使台灣以本議題所進行的研究
具有相當的國際競爭力，因此本計畫的研
究成果應具有國際學術期刊之發表價值。
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(2) A Compar ison of Book Building and Public Offer  Method

in Seasoned Equity Offer ings

一、中英文摘要

蜜月期在全世界的初次上市櫃及現金
增資股票市場都是普遍存在的現象，問題
是如何提供一個有效的制度以降低蜜月
期，台灣現金增資市場提供了一個獨特的
環境進行實證研究，以了解詢價圈購是否
優於公開申購制度，我們使用 1996 年 1
月到 2001 年 12 月的 202 個樣本進行研
究，結果發現詢價圈購由於在現金增資股
票訂價的過程中含有大量的市場資訊，可
促進價格發現的功能

關鍵詞： 蜜月期、現金增資、詢價圈購、
公開申購、價格發現

Abstract

Underpricing is a well-documented
feature of the IPOs and SEOs market around 
the world.  The question is how to provide 
an effective regime to reduce underpricing.  
The Taiwan SEOs market provides a unique 
environment for empirical research on 
whether a book building regime performs 
better than public offering.  Using 202 
samples from January 1996 to December 
2001, we find that book building’s ability to 
incorporate market information into SEOs 
price and helps to promote price discovery.

Keywords: Underpricing; SEO; Book 
building; Public offering; Price discovery

二、緣由與目的

The underpricings of IPOs and SEOs 
are pervasive features found in all common 
stock offerings and has remained an 
unsolved puzzle in many studies.  Higher 
underpricing is necessary for the issuers 
because it is a compensation for investors to 
bear the liquidity risk before the IPOs or 
SEOs and to attract investors to buy the 
issues.  Loughan, Riter and Rydqvist (1994) 
look at the institutional details of IPOs in 
many countries and show that underpricing 
exists in virtually all countries and for many 
issue methods.  Therefore, for underwrites, 
their fundamental effort facing the issuing 
firms is to minimize the underpricing.  The 
question is which is the best way to price 
and place new equities.

The rationale of underpricing is thus 
very important for academics and practices.  
Many researchers dedicate their efforts on 
the explanations of this phenomenon, and 
information asymmetry is one of the most 
acknowledged rationales.  One line of the 
research is that corporate managers have 
better information than outside investors 
about the firms’ values, and therefore, 
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investors should receive more compensation 
in the form of underpricing facing 
information asymmetry (eg.Myers and 
Majluf (1984), Rock (1985)Spiess and 
Graves (1995),McLaughlin, Safieddine and 
Vasudevan (1996, 1998)) 1.  Instead of 
assuming issuers are more informed than 
investors about internal projects mentioned 
above, the alternative hypothesis is that 
investors are more informed about the 
demand for its stock.  They argue that the 
issuers voluntarily desire to create a good 
taste in investors (eg. Amihud, Hauser, and 
Kirsh (2001), Welch (1989), Jegadeesh, 
Weinstein and Wlch (1993), and Michaely 
and Shaw (1994))2.

In reducing information asymmetries in 
IPOs, some existing researches focus on the 
role of underwriters.  One line of this 
direction is the argument that high-prestige 
investment bankers can credibly certify firm 
value to outside investors (Titman and 
Trueman (1986), Chemmanur and Fulghieri 
(1994), McLaughlin, Safieddine and 
Vasudevan (2000)).  IPOs Choice is the hot 
issue in terms of the role of underwriters. 

The other line of this direction is to 
look at the efficiency of allocation policy in 
new equities offerings.  In spite of the 
increasing scrutiny and criticism, book
building methods are adopted in most large 
international equity offers.  Generally 
speaking, a book building regime is efficient 
because it makes better use of market 
demands; by book building, underwriters are 
able to obtain market information through 
indication of interest from potential 
investors. In practice, a price range is set 
before a road show to market, and the price 
range is usually set low enough to induce 
investors to reveal their reservation prices in 
IPOs.  Underwriters set the final offering 
price based on the responses received from 
the investors and issuers.  Thus, book 
building is an information gathering process, 
and can help in reducing information
asymmetry.

However, book building practices have 
been criticized by its fairness for favoring 
institutional investors with relatively large 

allocations of discounted shares by the initial 
public offering (IPOs) and seasoned equity 
offerings (SEOs) processes.  Favoring 
institutional investors in equity offerings
may promote efficiency in the market, and 
lead to price discovery, since the discretion 
may induce informed traders to reveal their 
private information.

The popularity and increased criticism 
of book building method attracts many 
studies to evaluate the performance of book 
building.  Benveniste and Wilhelm (1990) 
suggest that investment bankers can benefit 
issuers facing asymmetrically informed 
traders.  In 1994, they claim that a book 
building strategy is the best among 
alternative mechanisms; it can diminish the 
underpricing of going public.  Aggawal 
(2000) use a dataset from the U.S., and he
find that IPO allocations favor institutional 
investors. Cornell and Goldreich (2002) 
support that book building can extract 
information from institutional investors and 
to price the issue more accurately.  They 
(2001) also find that underwriters favor 
regular investors and bidders who provide 
information in their bids.  The studies 
mentioned above conclude that in return for 
favorable allocations, informed investors 
may be induced to reveal their reservation 
prices, indicating discretionary allocation 
promotes price discovery in IPOs.

Alternatively, there might be an agency 
problem between the issuer and its 
investment banker. Hanley (1993) finds 
extra underpricing exists in IPO 
bookbuilding. Her results indicate that 
underwriters only partially adjust their 
pricing upward, and accordingly, the 
underpricing is constant when market 
demand is strong.  Biais, Bossaerts, and 
Rochet (1999) assume that bankers and the 
institutional investors collude the extract 
informational rents from issuers; accordingly, 
shares allocations favor informed investors 
with discounted share allocation.  Using a 
sample from 37 countries, Ljungqvist and 
Wilhelm (2001) find that book building is 
deeply underpricing, and, in 2002, they find 
that initial returns are positively related to 
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information production and negatively to 
shares allocation to proportion of 
institutional investors. Loughran and Ritter 
(2001) suggest that underwriters can be 
profitable from allocations of hot issues. 
Loughran and Ritter (2002) suggest that lead 
bank allocates more deeply underpriced 
shares to long-term relationship customers.  
Draho (2001) model that underwritters will 
intentionally underprice the hot offerings to 
attract investor interest who truthfully reveal 
information, and conclude that book 
building method is more conductive to 
generating hot markets than alternative 
mechanisms, however, he also argues that 
discriminatory allocations will lead to large 
volatility in the IPO market.

Based on the literature mentioned 
above, the performance of book building 
may be affected by both information 
asymmetry and agency costs at the same 
time. Thus, a comparison of book building 
with alternative method may offer another 
aspect of looking at the efficiency of 
allocation method.  Unfortunately, a 
comparison of alternative methods is still 
few.  There are two relevant theoretical 
studies on comparison of book building and 
fixed price method, yet their conclusions are 
controversial.  Benveniste (1997) build a 
model to compare the book building versus 
fixed price for selling IPOs, and find that 
book building generates higher expected 
proceeds but exposes the issuer to greater 
uncertainty.  Busaba and Chang (2002) 
compare the book building and fixed price 
selling methods, focusing on the effect of 
aftermarket trading.  They show that 
aftermarket trading from informed investors 
exerts additional pressure on the pricing of 
offering.  Therefore, a fixed price regime 
allocates the issue to retail investors 
proceeds on average since underpricing is to 
offset the losses of the uninformed investors, 
and book building becomes especially costly.   
The model they provide is contrary to the 
conventional wisdom in literature.

As to empirical evidences, the results 
of most existing empirical literature are 
inconsistent.  Ljungqvist, Jenkinsn and 

Wilhelm (2000) compare the underpricing of 
book building and public offer IPOs among 
many countries, and find that book-building 
does not, itself, reduce underpricing, in 
general.  Sherman (2002) argued that 
underpricing is less in book building 
because there is less risk for issuers and 
investors than auction.  Issuers can control 
over information acquisitions well and this 
more control over underpricing.  The 
control of information expenditures will 
minimize underpricing or investors may be 
more carefully evaluate the issue, resulting 
in a more accurate price discovery.  Derrien 
and Womack (2002) analyze French IPO 
market and find that the underpricing is 
9.68%, 16.9% and 8.88% for auction, book 
building and fix price method.  They argue 
that “all bids greater than the maximum 
price are eliminated” induces informed 
investors to provide adequate incentive to 
place informative bids.  Though they find 
that auction regime performs better than 
book building, the results may be affected by 
the poor competition among underwriters in 
French IPO market.  Unfortunately, since 
there are only 24 observations that adopted 
fixed price offerings, the main comparisons 
mentioned above are between book building 
and auction mechanisms.
    Following the spirit of these researches 
mentioned above, this paper attempts to 
address which regime is better for 
controlling underpricing.  There are two 
alternative mechanisms (book building and 
fixed price) in the Taiwan SEOs stock 
market, and thus offers a unique arena for 
empirical research on the comparison 
between book building and public offers.  
A unique dataset available from the Taiwan 
stock market enables us to test the choice of 
new equity methods. There are two rules 
of the game in the new equity issues of the 
Taiwan stock market.  One is the 
book-building method, which underwriters 
have the rights to allocate the shares 
discretionary and the other is fix-price public 
offer, which shares are allocated through 
public drawing.  Compared with the French 
IPOs market in which fix offers are adopted 
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by 24 firms, there are 101 listing firms that 
use fix price offers. The data availability 
allows us to test the performance of book 
building and fix price offers.  The findings 
show that underpricing is smaller when 
firms adopted book building than public 
offers.  The underpricing disappeared 
twenty trading days after SEOs, implying 
that bookbuilding is a better mechanism for 
SEOs.  The results provide empirical 
support of the information acquisition cost 
hypothesis.

Compared to most of the countries 
where underwriting has been primarily based 
on book building or fix price, issuing firms 
have two choices in raising funds from the 
secondary market in Taiwan; one is the 
book-building method and the other is 
fix-price public offer.  For the 
book-building system, the underwriter will 
allocate the equity issues offered to the 
bidders based on their judgments and 
announce the price at the end of the 
submission process.  A range of prices is 
set by the underwriters and the issuing firms 
following the formula set by SFC in the first 
step.  The price must be 90% of the values 
chosen from one of the previous averaged 10, 
20, or 30 days’ closing prices when the 
investors submit bids with specific price and 
quantity within the price range.  Hence, the 
underwriters allocate the shares by their 
discretion, not only on the summary of 
willingness of the investors’ demand, but 
only the price is unique for all qualified 
bidders and very closely to what the bidders 
would expect.  If the book-building method 
is conducted by the underwriter, almost 
100% of the offering shares were conducted 
as a book-building method.

When a public offer is adopted, the 
price is set by the 70% of the values chosen 
from one of the previous averaged 10, 20, or 
30 days’ closing prices.  In practice, 80% of 
the values chosen from one of the previous 
averaged 10, 20, or 30 days’ closing prices 
are set.  The large discount rate of the 
closing prices is due to the long period of 
waiting time for a new issue to be listed 
when a public offer is adopted. There are 3-4 

months and 20 (10) days for an issue to be 
listed when a public offer and a 
book-building is adopted, respectively.  
Relative to the French market where offer 
price is set approximate one week before the 
IP date, the waiting time is around 8 weeks, 
which is quite long.  Besides, in a public 
offer, investors are allowed to submit one lot 
(1,000 shares), while there is no limitation in 
a book-building method.  The former is 
designed for public investors and the latter is 
more suitable for institutional investors.

Our sample period starts from January 
1996 to December 2001. There are 657 
SEOs available during the sample period1, 
we deduct 103 cases that belong to failed 
cases in SEOs and SEO before IPOs.  To 
avoid the bias caused from the sample 
distribution, we matched the sample using 
the market capitalization and industry 
category from the two SEO methods.  Our 
final sample consists of 68 firms listed on 
the TSE and 33 firms listed on the ROSE, 
respectively, for the book-building and 
public offering method. In total, 202
issuing firms were selected as our final 
sample in Table 1.

Table 2 is a comparison of firm 
characteristics between the book-building 
and the public offering.  Since we matched 
our sample based on firm size and industry 
categories, the results indicate that there is 
no difference of these two factors between 
the book-building method and public 
offering one.  In order to confirm with 
Derrien and Womack (2002), we analyze the 
firm variables of the matched firms: 
expected shares to be sold in dollars (Sought) 
expected shares to be sold proportion to firm 
size (S/V), the listing age of the firm, in 
number of years at SEO date (Age), a 
dummy variable equal to 1 if the firm is 
listed on the TSE, 0 otherwise (TSE/ROSE), 
the book value of equity to market
capitalization of the company at SEO date 
(B/M), and debt to Asset ratio (D/A) in 
Table 2.

 In Table 2, only gross proceeds and 
gross proceed relative to the firm size 
(Sought and Sought%) are significantly 
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different between these two SEOs methods.  
On average, the gross proceed is 42, 907 and 
4,331, respectively, for book-building and 
public offers method.  This implies that 
firms with large gross proceeds are related 
with book-building method.  As to the 
other firm variables: Sought (S/V), Age, 
TSE/ROSE, B/M, and D/A, the values of 
these variables are no difference between the 
two SEOs methods.  

Since the choice of SEOs is 
endogenous, the regression coefficients of 
whether the choice of  SEOs can explain 
for underpricing may be biased.  To 
investigate the economic relevance of the 
underpricing for seasoned offers, we conduct 
two stages regression models following 
Hodrick (1999) and Jenkinson, Ljungqvist 
and Wilhelm (2001).  That is to say, we use 
the coefficients obtained in the logistic
model to predict the probability of choosing 
the book building procedure for each issuing 
firm in the first stage.  In the second stage, 
we replace Choice variable by the predicted 
values from the first stage to run the 
regressions by adopting expected shares to 
be sold (Sought, S/V), AGE, B/V, D/A, and 
TSE/ROSE as the explanatory variables.  
We predict that Age and B/M are negatively 
with underpricing because they are proxied 
for uncertainty.  D/A is a proxy for agency 
costs, and thus the larger the D/A, the 
smaller the agency costs and the smaller the 
underpricing.  The explanatory variables 
(TSE/ROSE) is to control for exchange 
effects. 

三、結果與討論
  
We examine the performance of 

alternative SEOs methods, focusing on book 
building and public offers pervasive in the 
Taiwan stock market.  Our findings support 
that book building reduces lager 
underpricing than alternative method, and 
result in small volatility in the after-market. 
Issuing firms involved with large 
information asymmetry tend to choose book 
building.  Adopting book building, 
underwriters can reduce information

asymmetry of issuing firms by soliciting 
investor information prior to pricing through
road show and meetings with institutional 
investors.  Besides, the allocation
discretion favoring institutions may induce 
informed investors to reveal their interests 
and thus promote price discovery in the 
aftermarket.

This implies that book building that 
incorporates more market information does 
perform better than public offers.  Our 
results support the price discovery argument 
made by Rock (1986) and Benveniste and 
Spindt (1989), Beneniste and Wilhelm (1990) 
Benveniste and Busaba (1997).  Our results 
indicate that book building mechanism 
dominates the public offering in mitigating 
underpricing and promote aftermarket price 
discovery.

四、計畫成果自評

有關New Equity Regime 近來在國際
學術圈受到相當的重視，但因缺乏可供對
照的樣本，使台灣以本議題所進行的研究
具有相當的國際競爭力，因此本計畫的研
究成果應具有國際學術期刊之發表價值。
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