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This paper documents that the relation of the final o&r price to the range of anticipated offer prices 
disclosed in the preliminary prospectus is a g,ood predictor of initial returns. Issues that have final 
offer prices which exceed the limits of the offer range have greater underpricing than all other initial 
public oRerings, and are also more likely to increase the number of shares issued. These results are 
consistent with the pricing and allocation schedule proposed by Benveniste and Spindt (1989), in 
which shares in an offering are rationed and prices only partially adjust to new information. 
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1. Introduction 

Tht empirical anomalv of positive average initial returns on invesmenth in w 
initial public offerings (IPOs) has been well documented.’ While many studies 
have researched the underpricing phenomenon, few have examined the process 
whereby the offer price is set. This study investigates how information-gathering 
activities by underwriters during the pre-issac period affect the final ofZer price, 
the size of the issue, and the subsequent level of initial returns. 

Microsoft’s initial public offering in March 1986 is an example of how 
information gathered prior to the IPO date affects the setting of the final ofkr 
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price and, hence, the amount of underpricing. Initially, the firm and its under- 
writers filed a preliminary prospectus with the Securities and Exchange Com- 
mission (SEC) that indicated a range of minimum and maximum anticipated 
of&r prices of $16 to $19. During the ‘road show’ for the Microsoft issue, 
Goldman Sachs’ marketing group considered the offering ‘very hot’ and that 
‘big institutional customers indicated they would take as much stock as they 
could get’ [Uttal(1986, p. 2811. Furthermore, ‘the $16 to $19 price range would 
have to be raiced . . . and so would the number of shares to be sold.’ Conse- 
quently, the final offer price was raised to $21. The number of shares was also 
raised in the offering, as two shareholders were persuaded to sell an additional 
295,000 shares (or 14.8% of the original issue amount). When Microsoft went 
public, the closing price on the first trading day was $27.75, with a correspond- 
ing initial return of 32%. 

Consistent with the case of Microsoft, the results in this paper indicate that 
information gathered during the pre-issue period afltects the pricing and alluca- 
tion of initial public offerings. Issues that have positive revisions in the offer 
price, and are thus hypothesized to have favorable information revealed during 
the pre-issue period, show not only increases in the number of shares issued but 
also greater underpricing than other IPOs. Further, the relation of the final offer 
price to the range of anticipated offer prices disclosed in the preliminary 
prospect;., IS a good predictor of the amount of underpricing on the first trading 
day. For a sample of IPOs issued from 1983 to 1987, the mean initial return for 
firms going public at a price above the anticipated range is 20.7%. Offerings that 
decrease the offer price to below the lowest anticipated price quoted in ;he 
preliminary prospectus have an average initial return of 0.6%, which is not 
significantly different from zero. The remaining issues, representing offerings 
within the anticipated range, have an average initial return of 10.0%. The 
differences in initial returns among each of the three categories are significant ZG 
the 1% level. In addition, investors who purchase issues whose final offer price 
exceeds the anticipated range almost uniformly receive positive initial returns. 

The high level of initial returns associated with issues with positive revisions 
in their final offer prices has been termed the ‘partial adjustment’ phenomenon 
by Ibbotson, Sindelar, and Ritter (1988). Instead of raising the final offer price to 
the market value of equity on the initial trading day, the underwriter (and the 
issuin,g firm) only partially adjust the price upwards. Why, then, does the surplus 
go to investors rather t&an to the issuing $rm? - 

Benveniste and Spindt (1989) explain why prices only partially adjust to 
demand. They note that changes in the offer price between the filing of the 
preliminary piospectus and the offer date are a product of information gathered 
by underwriters from investors during the pre-issue period. When good informa- 
tion is revealed through high demand for the issue, the final offer price will 
exceed the expected offer price. Alternatively, bad information is revealed by low 
demand and results in a decrease in the offer price to below the expected v&P. 
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In their model, investors are motivated to truthfullv reveal the level of demand 
through a pricing and allocation schedule that maximizes the investors’ total 
expected profit. Investors who truthfully reveal good information must expect 
greater profits than if they reveal bad information. Profits, in this case, 
are generated by a tradeoff between increased allocation and underpricing. 
[Sternberg (1989) independently documents this process and models the adjust- 
ment of offer prices to new information during the waiting period by a sym- 
metric Nash bargaining solution between the underwriter and the issuer.] 

The finding:* of this study are consistent with a pricing and allocation schedule 
in which dematld exceeds the available allocation. The results indicate that 
underwriters preCer to compensate investors for truthfully revealing information 
by allocating a smaller number of highly-underpriced shares rather than a larger 
amount of slightly. underpriced shares. 

Interestingly, alth augh short-run returns are related to the relationship of the 
fital offer price to thi* anticipated range of offer prices disclosed in the prelimi- 
nary prospectus, the .‘ong-run performance of IPOs cannot be explained by 
either revisions in the ,jffer price or the level of initial returns. 
“’ Ine rdmainder of the paper is organized as follows. In section 2, the institu- 
tional aspects of the offering process and the model developed by Benveniste 
and Spindt are described. Section 3 presents the data, descriptive statistics, and 
the determinants of the final offer price, initial return, and number of shares 
offered. The long-run performance of the sample is examined in section 4. The 
paper concludes with a brief summary in section 5. 

2, The offering pcess 

After a company has decided to go public and has engaged an underwriter, it 
files a preliminary prospectus with the SEC that contains, among other things, 
the terms of the offering. In a firm commitment offering the anticipated offer 
price is stated in the form of an offer range, in which a minimum and maximum 
price are given; the expected offer price is the midpoint of this range. The setting .a 
of the offer range is prescribed by the SEC’s Regulation S-K only in that it must 
be a ‘bona fide estimate’ of the final offer price.2 

The time from the filing of the preliminary prospectus to the final offer date is 
called the ‘waiting period’, during *which the underwriter squires information 
about the demand for the issue from regular investors through nonbinding 
indications of interest. Regular investors are those that are actively involved on 
an ongoing basis in purchasing shares of firms going public. If demand for the 
issue is greater than expected, the final offer price will be set higher than the 

2Regulation S-K, Item 501(c)(6), T’IC.F.IL 22%501, Fzd. Sec. L. Rep. (GCH) 671,05? (Octokt 
21, 1987). 
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cxpccted offer price disclosed in the preliminary prospectus. Alternatively, if 
demand is low, the final offer price will be below the expected ~fki* price In 

* practice, than,+,, mpc in the offer price are accompanied by revisions in the num’ber 
of shares being issuedr 

Benveniste and Spindt (1989) develop a model of the pricing and allocation 
rules that are used by underwriters of initial public offerings to induce regular 
invlsstors to truthfully reveal information. In order for investors with good 
informatlon to be motivated to reveal that information in the pre-issue period, 
these investors must expect to profit more by being truthful than by revealing 
false information. This expected profit consists of a tradeoff between the alloca- 
tion of shares and the level of initial returns. For example, when demand is high, 
the underwriter adjusts the offer pric e upward which, in turn, reduces the 
expected level of urfderpricing. Truth-telling is induced, therefore, by giving the 
investor who acknowledges his or her gosd information a larger portion of 
a smaller return. As long as the allocations increase at a rate greater than the 
rate at which returns decrease, the truth-tellers will be better off than the liars.” 

An investor is deterred from revealing false information because doing so 
would jeopardize his or her expected allocation. In the model, underwriters give 
preference in allocating shares to investors who reveal good information. There- 
fore, when shares in the issue are rationed, an investor who falsely indicates bad 
informatio,l risks an economically injurious reduction in his or-her alloc;Jtion. 

If shares of the issue are rationed, then underpricing musl also be dd to 
compensate investors for truthfully revealing good information. Benveniste and 
Sgindt state (in their theorem 1) that, holding the level of pre-sales constant, 
underpricing will occur in states in which demand by investors indicating good 
inforrr,ation exceeds f$, IAul- vv. 0 ~~~~h~~ of shares to be pre-sold. In this case, ‘underpric- 
ing is directly r&M IO the level of interest in the pre-market’. An empirical 
prediction put forth bl~ Bcmveniste and Spindt is that ‘issues priced in the upper 
part of the offer range are likely to be more underpriced’ (p. 353) than other 
IPOS. What this tLe,orem suggests is that if the potential underpricing at the 
expected ofYea price 1s very large, a firm can increase its final offer price, thus 
reducing iis own underpricing, yet still have higher underpricing than other 
firms with r.nore accurate offer ranges. 

3. Data and empirical results 

3.1. Data and descriptive statistics 

Data on the 1,430 firm commitment IPBs from January 1983 through 
September 1987 used in this study are compiled from Investment Dealers’ Digest 

jI thank the referee for pointing this cut. 
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Corporate Dtztabase (IDD). IDD reports company, offering, and underwriting 
characteristics including the high and low anticipated offer prices quoted in the 
preliminary prospectu s. Issues ihat !!rrve missing values for either the high or 
LOGY offer prices are excluded. The sample does not iAide unit offerings and 
bank stocks. In additior, the stock price AX an IPO on the first trading day mclst 
be available from Star;dard and Poor’s Daily Stock Price Record: Over-the- 
Counter for use ini calculztin? initial returns, defined as the unadjusted percent 
change in stock value from the fin4 other pri<e TV the first trading day price: 

Rl = Pl - PO), PO 9 

where PO is the final offer price and PI is the first recorded closing or bid price. 

In order to examine thl: descriptive statistics associated with revisions in the 
offer price, the sample is broken into three groups, reflecting the hypothesized 
type of information revealed in the pre-issue maket: 1) offerings with final offer 
prices that exceed the highest price quoted in the preliminary prospectus, i.e., 
those which have good information revealed, 2) offerings within the oEer range 
of the preliminary prospectus, i.e., those which have little or no information 
disclosed, and 3) offerings with offer prices below the lowest pricn quoted in the 
preliminary prospectus, i.e., those which have bad informatiofl revealed. On 
average, 10% of all IPOs increase the final offer price above the limit of the offer 
range, 63% go public within the offer range, and 27% decrease the final oKer 
price below the offer range; these percentages are fairly constant over the sample 
time period. 

Table 1 presents descriptive statist;cs tin the ofiering and firm characteristics 
for all IPOs according to thie relation of the final offer price to the preliminary 
offer range. There appears to be little variation among categories in either the 
average dollar width or the alerage percent width of the offer range. The dollar 
width of the offer range is calculated as the difference between the highest and 
lowest anticipated offer prices quoted in the preliminary prospectus. The percent 
width is the dollar width divided by the lowest anticipated offer price. If the 
preliminary prospectus contains only a single price, the percent width of the 
offer range is zero. While the means differ slightly among categories, the median 
dollar and percent width for each category of IPOs are identical at $2.00 and 
16.794, respectively, indicating that the ‘offer range is set to a preexisting 
‘industry’ standard. 

Table 1 also documents average values of the preceding year’s revenue for the 
issuing firm, the expected offer price, the actual offer price, and the total 
proceeds of thz &ering (excluding the exercise of the overallotment option). 
Issues that revise the offer price outside (either above or below) the offer range 
have significantly larger revenues in the year preceding the IPO and higher 
expec:d &ix prices than issues that are ultimatJy priced within the offer range. 
As noted earlier, changes in o@er prices are often accompanied by changes in the 
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Table 1 
.L _ 

Mean descriptive statistics on offer ranges, revenues, offer prices, and to?al proceeds by relation of 
the final offer price to the offer range quoted in the preliminary prospectus.8 The data for the sample 
of 1,430 IPOs issued from January 1983 to September 1987 are from Investment Dealers’ Digest 

Corporate Database. Medians are in brackets. 
_ - 

Final offer Final offer Final offer 
price less price price greater 

All than the within the than the 
IPOS offer range offer range offer range 

Number of issues 1,430 386 895 149 

PeTcent of sample 27.0% 62.6% 10.496 

Ddiar width of offer rangeb $ 1.54 $ 1.71 % 1.41 $ 1.89 
P-W P*W [2.00] C2*00] 

Percent width of offer rangeb 15.1% 1 S.S% 14.7% 15.9% 
[16.7?G-J [ 16.7%) [16.7%-J [ 16.7%) 

Preceding year’s revenue $59.4 m $71.9 m $49.1 m $85.4 m 
[18.8m] C26.2 m] [lS.S m] C22.1 m] 

Expected offer price in the $10.45 $11.96 $ 9.35 $13.10 
preliminary prospectusc [WY 

Actual offer price $ 9.95a 

~K?.OO] C9.W c13.503 

$ 9.24 $ 9.30 $15.70 
C9.75) C9JW i8.751 [ 16.00] 

Total proceedsd $16.04 m 514.34m %14.15m $31.83 m 
C9.75 m] [13.4Om] C7.50 m] [22.1Om] 

-- 

“The offer range is defined as the lowest, PL, and highest, PH, anticipated values of the offer price 
as quoted in the preliminary prospectus. Final offer prices that are less than the offer range have 
values that are lower than PL. In contrast, final offer prices that are greater than the offer range have 
values that are higher than PH. Final offer prices within the offer range lie between PL and PH. 

bThe dollar width of the offer range is defined as PH - PL. The percent width f the offer range is 
(PH - hNpL. 

‘The expected o&r price is defined as (PH + P,)/2. 
dTotal proceeds exclude the exercise of the overal!otment option. 

number of shares offered. Thus, issues whose final offer price exceeds the offer 
range have significantly greater actual offer prices and total proceeds. 

Table 2 presents changes in the offer price, number of shares offered, and total 
proceeds from the time of the filing of the preliminary prospectus to the offer 
date. In order to examine the relative change in offer price for all categories of 
IPOs, the percent difference between the expected offer price and the actual offer 
price is calculated as: 

Change in offer price = (PO - PE)/PE , 

where BE is the expected offer price and is defined as (PH + P&‘2, PH is the 
highest price in the offer range, PL is the lowest price in the offer range, and PO is 
the final offer price. 
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Table 2 

Mean percent change in the offer price and the number of shares offered, and changes in the total 
proceeds from the filing of the preliminary prospectus to the offer date, by relation of the final offer 
price to the offer ‘range quoted in the preliminary prospectus? b The data for the sample of 1,430 
IPOs issued from January 1983 to September 1987 are from Investment Dealers’ Digest Corporate 

Database. Medians are in brackets. 
--- -..--- 

Final offer Final offer Final offer 
price less price price greater 

All ttian the within the than the 
IPOS offer range offer range offer range 

- - -- 

Mean percent difference from 
the expeckd offer price to 
the final offer price’ 

-4.3% 
[O.O%] 

Mean percent difference in 
high or low anticipated price 
and the .final offer priced 

Mean percent change in the -0.8% 
number of shares offered’ [O.O%] 

Percent of IPOs ;hpt have a 
positive chang;c in sir l?es 19.7% 

Average doliar value difkrence 
:k-twe’? act:ac’ and exp cti< 
proceeds quoted AJ the 
preliminary prospectus’ 

-599m 
CO.0 m] 

Average ratio of actual proceeds 
to the expected proceeds quoted 
in the preliminary prospectus 

0.96 
[LIFO] 

Average ratio of actual proceeds 
to the minimum proceeds quoted 
in the preliminary prospectus 

1.03 
Cl-W 

Average ratio of actual proceeds 
to the maximum proceeds quoted 
in the preliminary prospectus 

0.90 
CO.921 

- 22.4% 
[ - 21.2%] 

- 16.5% 
[ - 1 LO%] 

- 10.0% 
[O.O%] 

7.8% 

-$65m 
[ -4.4m] 

0.70 
CO.721 

0.75 
[0.78-J 

0.66 
CO.671 

- a.696 
[O.O%] 

1 .L+ 3/o 
[O.O%] 

19.0% 

$0.01 m 
CO.0 m] 

1.01 
C1.W 

1.08 
[l.OS] 

0.95 
[O.SS] 

20.9% 
[19.6%-J 

12.7% 
[ lO.O%] 

10.0% 
[5.30/b] 

54.4% 

$8.0 m 
I- 5.0 In] 

1.33 
Cl.283 

,::G] 

1.24 
C1.20) 

“All of the numbers presented exclude the exercise of the overailotment option. 
bThe offer range is defined as the lowest, PL, and highest, PH, anticipated values of the offer price 

as quoted in the preliminary prospectus. Final offer prices that sre 1~ than the offer range have 
values that are lower PL. In contrast, final offer prices that are greater than the offer ra;,ge have 
values that are higher than PH. Final offer prices within the offer range he between PL and PH. 

‘The percent difference from the expected offer price to the tinal offer price is calculakd as 
(PO - PE)/PE, where PO is the final offer price and PE = (PH + P,)/2 is the expected offer price. 

dThe percent difference in the high or low anticipated offer price to the final offer p__ce is defined 
as (1) (PO- PL)/PL for issues with actual offer prices less than the expected offer price and 
(2) (PO - P,+)/Pi, for issues with actual offer prices greater than the expected offer price. 

‘The percent change in shares offered is defined as (No - &)/I$, where No is the actual nurr.ber 
of shares offered and N, is the number of shares quo:cd in ihe preliminary prospectus. 

‘Actual proceeds are calculated as (No*Po) and the average proceeds quoted in the preliminary 
prospectus are defined as (NF*PE,. itiinimum preliminary proceeds are (NF*PL) and maximum 
preliminary proceeds are (Nr*P,,). 
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The results of table 2 indicate a substantial revision in the terms of the offering 
for issues whose final offer price is above or below the oiler range, while the 
median revision in oflter price for the sample as a whole is zero. Offerings that go 
public below the of&r range have final offer prices that are, on average, 22.4% 
less than expected, while offerings above the offer range have final offer prices 
that are, on average, 20.9% above the expected offer price. 

For issues below the offer range, the diflerence between the final offer price 
and the lowest price in the rEer range [(J@o - PL)/Pk] is - 16.5%. Similarly, if 
the offer price is above the offer range, the percent difference from the actual 
offer price to the highest offer price i3 the offer range [a$o - Pu)/Pn] is 12.7%. 

Changes in the offer price from the filing of the preliminarv prospectus to the m 

offer date are often accompanied by changes in the number of shares offered. 
Since IDD does not separately report the number of shares filed in the prelimi- 
nary prospectus that are sales by insiders, the changes in proceeds are to both 
the issuing firm and any selling inside shareholders. In additidn, the number of 
shares filed and subsequently offered does not include the amount of the 
overallotment option. On average, the number of shares issued is increased 
(decreased) by 10% if the final offer price is above (below) the olZr range. 
Furthermore, issues above the older range are approximately three (seven) times 
more likely to increase the number of shares than issues that are within (below) 
the offer range. The median percent change in the number of shares issued is 
zero for all categories except issues whose offer price exceeds the offer range. 
Although an exact test of changes in ailscation to investors revealing good 
information is impossible due to the lack of data on indications of interest in 
IPOs, an increase in the number of shares offered for issues with good informa- 
tion is consistent with a model in which truth-telling is partially compensated 
with greater share allocation. 

Since changes in the offer price are often accompanied by changes in the 
number of shares o&red, the total proceeds of the issue also change. In table 2, 
the change in proceeds is examined by comparing t.he actual proceeds on the 
offer date to the expected proceeds listed in the preliminary prospectus, exclud- 
ing the exercise of the overallotment option. The expected proceeds are cal- 
culated as the number of shares registered multiplied by t,. : expected offer price 
quoted in the preliminary prospectus. in general, there is no difference between 
the median actual and expected proceeds for the full sample of IPOs. 

When the sample is broken down by revisions in the offer price, issues above 
the offer range increase the amount issued by $8.0 million, for a ratio of 
actual-t o-expected pro c::ds of 1.33. In addition, issues above the oiler range 
receive 12@% of the maximum proceeds (the preliminary number of shares 
multiplied by the highest price in the offer range) disclosed in the preliminary 
prospectus. By conzast, issues below the offer range raise $6.5 million less than 
expected, for a ratio c,f actual-to-expected proceeds of 0.70. In addition, these 
issues receive only 75% of the minimum proceeds (the preliminary number of 
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shares multiplied by the lowest price in the of%~ rcllnng~j 4e;~ttfd in the preliminary 
prospectus. 

One consequence for a firm whose offer prize falls below the offer range is that 
the SEC can require the firm to file an amendment to the registration statement 
stating the reason for and effect of lowering the o&r price. The Commission can 
also require the firm to recirculate a revised preliminary prospectus to the selling 
gi’oup and/or investors who have made indications of interest in the waiting 
period. It is not surprising, therefore, that issues that lower G-Y o#et price spend 
more time in registration than do all other IPOs. The avegz;e length of time 
from the filing of the preliminary prospectus to the offer date is 64 days ior !POs 
below the offer range, compared to 48 days for IPOs above the offer range. 
Offerings within the offer range spend, on average, 56 days in registration. 

These results indicate that changes in the offer price are often accompanied by 
changes in the number of shares offered, affecting the total proceeds to the 
issuing firm. Further, a decline in the expected proceeds can require a fi~*rr. to 
comply with additional regulatory demands that potentially affect the ability of 
the underwriter to time the issue advantageously. 

3.2. Detevmhairts of revisions in offer prices 

Benveniste and Spindt argue that revisions in the offer price are the result of 
information collected by underwriters during the waiting period. In order to 
examine the influence of pre-selling activities and other aspects of the IPO 
process on changes in the offer price, a cross-sectional ordinary least squares 
(OLS) regression analysis of the absolute revision in offer price, measured as 
IP - PE 1 /I$, is undertaken using several independent variables: the width of 
theooffer rang& the expected proceeds of the offering (prior to the issue), the 
absolute change in the market during the waiting period, the $ze of the 
overallotment option, the market share of the underwriter, and the percent of 
the issue held by institutions one quarter after the offeriarg. 

Benveniste and Spindt hypothesize that firms that have greater uncertainty 
surrounding the true value of the shares are more likely to have revisions in their 
of5er price, The ex ante risk of an issue is measured as both the percent width of 
the offer range and the expected size of the offering. Underwriters who are 
unsure of the price of an issue are likely to set wider offer ranges to provide 
greater flexibility in setting the final offer price. The wider the offer range, 
therefore, the greater the uncertainty about the true value of the issue. In 
addition, the size of the offering is hypothesized to be inversely related to 
changes in the offer price. Ritter (1987) documents that the aftermarket standard 
deviation of returns is neg atfvely correlated with issue size. 

The absolute percent change from the file date to the offer date in the 
equally-weighted bL4SE&~ kdex of the Center for Research in Security Prices 
is expected to be * %ositivelj related to changes in the offer price. If information 
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gathered during the waiting period indicates that the market will decline 
(increase) around the time of the offering, investment bankers will revise their 
expectation of the value of the firm’s stock downward (upward) to reflect both 
the prevailing market conditions and to stimulate (meet) emand in a falling 
(rising) market. 

An empirical extension of the model, noted by Benveniste and Spindt, is that 
the overallotment option reduces the incentive for the underwriter to pre-sell the 
issue and thereby gather information from regular investors dur:ng the waiting 
period. Therefore, the greater is the available overallotment option: the lower 
will be the change in the of%er price. The number of shares available for use in the 
overallotment option is contained in the ; D database and is expressed here as 
3 percent of the number of shares of!‘ered. 

The experience of the underwriter is included as an independent variable to 
capture two potential explanations for changes in offer prices. The first explana- 
tion is ithat smaller, inexperienced underwriters may be less likely to have the 
expertise necessary to evaluate the firm a!.d are therefore more likely to misprice 
the issue. If this is the case, the market share of the lead underwriter will be 
negatively related to changes in the oiler price. The second explanation is that 
larger, experienced underwriters are able to sell to a greater pool of informed 
investors who provide valuable information during the waiting period. There- 
fore, changes in the offer price will be positively related to the experience or 
reputation of the lead underwriter. The market share of the underwriter is used 
as a measure of the experiei _;ce and reputation of the investment banker and is 
calculated as the cumulative dollar amount underwritten by an underwriter 
from 1983 to 1987 divided by the total dollar amount of all IPOs brought to 
market. The total market value of equity raised by all 2,644 offerings 
classified as IPGs by IDD’s Corporate Database from 1983 through 1987 is 
$70.3 billion. As an example of how the market share of the underwriter is 
calculated, Merrill Lynch Capital Markets has the largest share of the IPO 
market at almost $16 billion or 22°h.4 Since many of the issues have more than 
one lead underwriter, the market shares of all lead investment bankers are then 
averaged. 

Finally, the percent of the ofler amount (net of the overallotment option) held 
by institutional managers one quarter following the offering is used as proxy for 

4The market share of the underwriter as a measure of either reputation or experience is compared 
to the rankings of Carter and Manaster (NO) in Megginson and Weiss (1991). The market share of 
the underwtitcr is chosen rather than the Carter and Manaster rankings for two reasons. Fihyt, the 
Carter and h4anaster sample used in calculating the ranks of the underwriters ends in the year this 
study begins. Using their rankings assumes that rcputational capital and/or experience of invest- 
ment bankers does not change over time. However, this assumption is challenged by J3eatty and 
Ritter (1986) and the recent dechine of many firms in the investment banking community. Second, the 
-market share of the underwriter is cardinal, versus the ordinal values of the Carter and Manaster 
ra:lkings (a!though comparison of the two measures Indicates a high degree of positive correlation). 
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how much of the issue is pre-sold to regular investors. The greater the pre-selling 
activities to regular investors, the more likely it is that information is revealed 
about the true value of the issue, in wl.tr ‘1 case there will be a positive re!ation 
between absolute revisions in the offer price and institutional holdings. The 
post-offering holdings of institutions are used as a measure of the pre-issue 
participation by regular investors, since information on the pre-issue selling 
activities of underwriters to regular investors is unavailable. Data on i&F+ 

tional holdings are from Spectrum 3: 13(f) Institutional Stock Holdings Survey, 
which reports on a quarterly basis the holdings by institutional managers who 
control $100 million or more in equity and who are required to report thei- 
holdings to the SEC on Form 13-F at the end of each quarter. 

Table 3 presents the OLS regressions and White (1980) heteroskedastic- 
consistent t-statistics. There is a positi 1:~ and significant coefficient on the width 
01 the offer range, indicating that the wider the offer range, the greater is the 
absolute change in the final offer price. The expected size of the issue. however, is 
not significantly related to changes in the offer price. 

As expected, changes in the market from the filing of the preliminary prospec- 
tus to the oiler date are positively associated with changes in the offer price. 
Increases in the offer price are associated with a rise in the market index during 
the waiting period while, conversely, final offer prices are decreased when the 
market falls. 

Although insignificant, the sign of the coefficient on the size of the overallot- 
ment option is consistent with the predictions of Benveniste an4 Syindt. Larger 
overallotment options lower the need to pre-sell the issue and reduce the 
absolute percent change in the offer price. 

The reputation or experience of the underwriter is positively and significantiy 
r&ted to revisions in offer prices. In other words, issues underwritten by 
experienced underwriters are more likely to have revisions in the offer price,.in 
either direction, than IPOs brought to market by less-experienced underwriters. 
This finding is co&stem with the explanation that larger underwriters are able 
to sell to a bigger pool of regular investors, so that these underwriters are more 
likely during the waiting period to gather valuable information that affects the 
final offer price. 

Lastly, the greater the participation of institutions, as measured by their 
post-issue holdings, the higher is the absolute change in the oEer price. This 
relation is consistent with the hypothesis that regular investors reyreal inforrna- 
tion to the undervvriter. Further, tilic result indicates that institutional investors 
drive IPO pricing more than retail investors. 

‘The pre&;;h, c* analysis indicates that the risk of the issue, the market candi- 
tier c ==r-llnding the time of the offering, and the pre-se&g activities of lu “YI 1 Lura 

underwriters affect the choice of the final offer price. The next section examines 
the extent to which changes in the offer price are accompanied by changes in 
share allocation and subsequent unde~.&irig. 
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Table 3 

Cross-sectional OLS regressions with the absolute percent change in the actual offer price from the expected 
offer price, the percent change in the :lumcer of shares offered, and initial returns as dependent as variables.” 
The data for the sample of IPOs issuea from January 1983 to September 1987 are from Investment Dealers’ 

DiqesL” Corporate Database. 

Dependent variables 

Absolute percent change in 
the actual offer price from 
the expected gffer price in Percent change in Inrtial 

the preliminary prospectusb shares offered’ return” 

Intercept 

Percent change in the actual offer 
price from the expected offer price 
qwied in the preliminary prospectus 

0.05 1 g 0.001 0.1248 
(5.68) (0.14) (7.38) 

0.365g 0.3839 
(7.93) (11.01) 

Percent width of preliminary 
pr0spectu.c offer range 

C,!?& amount e 

Percent chap,ge in the NASDAQ index 
from file d&y to oiler date’ 

Ratio of o:zraliotment option shares 
available to shares offered 

Average market share of the 
lead underwriters 

Percent of issue held by institutions 
the llu,rttii* following the offer 

F-vaiue 

Adjusted R2 

Number of observations 

0.248 g 
(9.24) 

0.001 -MOlh -0.001g 
(1.50) q -2.21) (- 2.98) 

0.16Yh 0.38 1” 8.4i6” 
(2.46) (4.53) (5.65) 

- 0.052 -!MHa 
( - 1.07) ’ ( -0.03) 

0.271g - 0.3276 
(3.42) (-4.18) 

EO20 h 0.045 h -0.021 
(2.39) (2.62) (-1.46) 

28.18 65.97 50.51 

10.62% 15.46% 17.&O% 

1373 1373 13’13 

“In parentheses are the t-statistics using White (1980) heteroskedastic-consistent standard errors. 
‘The absolute change in the oiler price is calculated as I(P, - P,)/P, I, where PO is the final offer price, 

PE = (PH + PL)/2 is the expected offer price, PH is the highest anticipated offer price, and PL is the lowest 
anticipated offer price quoted in the preliminary prospectus. 

‘The percent change in shares offered is defined as (No - NF)/NF, where No is the actual number of shares 
offered (net of the overallotment option exercised) and NF is the number of shares quoted in the preliminary 
prospect us. 

dThe initial return is defined as (PI 
offering. 

- Po)/Po, where P, is the first recorded closing or bid price after the 

‘The offer amount is the pre-issue or expected offer amount when used as an independent variable for both 
the absolute change in the offer price and the percent change in shares oRered.. and is the post-issue or actual 
offer amount (excluding the exercise of the overallotment option) when used as an independent variable for the 
initial return. 

‘The change in the NASDAQ index is measured in absolute terms when used as an independent variable for 
the absolute change in offer price. 

gSignificant at the 0.01 lever (two-tailed test). 
hSignificant at the 0.05 level (two-tailed test). 
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In the Benveniste anJ investo= are compensated for revealing 
good information by a p that maximizes their 
expected profit. This section cx~mi~.s 3x *t-i t”he compensation schedule *92.- 
proposed by Benveniste and S~imrdi is 

The preceding analysis indicates 1 rices are often 
accompanied by revisions in the size of the relation 
between changes in share allocatio rmation is not 
possible given the lack of data on pre-issue indications of interest and sub- 
sequent actual distribution. However, two variables can be used to proxy for 
changes in allocation: the use of the overallotment option and the percent 
change in &ares offered. A greater frequency of use of the overallotment option 
and 8 positive cha.nge in the number of shares issued for IPQs that have good 
information revealed are both consistent with an increase in share aiiocation as 
partial compensation for truth-telirng. However, the absence of an increase in 
the number of shares issued, whether by an increase in offer size or through the 
exercise of the overallotment option, does not necessarily mean that share 
allocation is not used as compensation to regular investors. It is certainly 
possible that the original number of shares to be issued is sufficient to compen- 
sate investors. 

Information on the amount of the overallotment option available for use by 
the underwriter for the entire sample time period is contained in IDD. D;ita on 
the actual exercise of the overallotment option, however, is limited to the years 
1989 and later. Examining the frequency of use of the overallotment option from 
1985 to 1987 indicates that 85% of the issues with offer prices above the offer 
range exercise the overallotment option, compared to 68% and 54% for issues 
with oRer prices within and below the offer range, respectively. This higher 
frequency of use of the overallotment option is consistent both with greater 
demand for issues that have good information revealed and with an increase in 
the allocation of shares to investors who truthfully reveal their demand. 

Table 3 presents the results of an QLS regression using the percent change in 
shares offered, which proxies for changes in share allocarion as the dependent 
variable. The percent change in the offer price, the pre-issue offer size, the 
percent change in the NASDAQ index, and the level of institutional holdings are 
used as independent variables. 

Positive (negak) information regarding the issue is reflected in final offer 
prices that are greater (less) than expected. If increased allocations are used to at 
least partially compensate investors for revealing information, then positive 

revisions in the number of shares issued should be associated with positive 
revisions in the offer price. Similar to table 2, there is a positive and significant 
relation between reT!isions i the offer price and changes in the number of shares 

offered. 
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Benveniste and Spindt also suggest that the ex ante marginal value of 
information is related to the uncertainty surrounding the issue. In particular, the 
authors refer to Beatty and Ritter (1986), who argue that smaller issues have 
greater ex gate uncertainty than larger issues. If information is more valuable for 
smaller issues, then the percent change in shares offered, as a proxy for the 
change in share allocation, will be negatively related to the pre-issue size of the 
offering. Consistent with this prediction, the coefficien : on pre-issue size is 
negative and significant . 

Changes in the market during the waiting period affect the number of shares 
to be issued. The coefficient on the change in the NASDAQ index is positive and 
significant, verifying that declines (increases) in the market during the pre-issue 
period result in the number of shares being reduced (increased). 

The percent of the offering held by institutions one quarter after the oflering is a 
included as a teal 01 the hypothesis that investors who reveal good information 
through demanti are compensated in part by greater share allocation. Revisions 
in shares oRered are positively related to the holdings of institutions one quarter 
following the offering. Therefore, the greater the demand by institutions, the 
higher is the percent change in the o&r size. 

The results of the regression using percent change; in shares offered as the 
dependent variable indicate that share aiiocation increases when good informa- 
tion is revealed and decreases when bad information is revealed. This finding is 
consistent -with a model in rr_~trl.-s= --rLZ.Jll share allocation is used as partiai compensa- 
tion to investors for providing truthful information. 

If demand for the issue is very high (i.e., there are many investors revealing 
good information) and the issue is oversubscribed, then underwriters may not be 
able to fully compensate investors for their truthful revelations by simply 
increasing the number of shares to be issued. Hence, if shares are rationed, the 
offer price will only partially adjust to good information, and underpricing will 
be used in conjunction with increased share allocation to reward investors for 
truth-telling. An empirical prediction of Benveniste and Spindt is that with share 
rationing, issues for vhich good information is revealed will have greater 
underpricing than issues for which bad or no information revealed. Therefore, 
the level of initial returns will be positively related to revisions in the oEer price. 

Fig. 1 presents the average initial return by year according to the relation of 
the final offer price to the offer range. The results in fig. 1 indicate a positive 
relation between revisions in the offer price and the subsequent initial return. 
(The median first-day returns for each year !ollow the same general pattern as 
the mean initial returns.) In general, issues that have good information revealed 
(final offer prices that exceed the offer range) have substantially greater initial 
returns than all other IPOs. Interestingly, the initial trading day volume as 
a percent of the number of shares issued excluding the exercise of the overallot- 
ment option (47%) is also higher for issues whose offer pric::s exceed the offer 
range compared to issues whose final ofir prices are within the offer range 
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1985 . 19% . 1987 . Toti 
Year 

Fig. 1. Mean yearly initial returns by relation of the final ofkr price to the o!fer range quoted in the 
preliminary prospectus. The offer range is defined as the lowest, PL, and highest, Pn, anticipated 
values of the offer price as quoted in the preliminary prospectus. Final offer prices that are less than 
the offer range have values that are lower than PL. In contrast, final offer prices that are greater than 
the offer range have values that are higher than P n. Final offer prices within the offer range lie 
between PL and PH. The initial return is defined as IpI = (PI - Po)/Po, where Po is the final offer 
price and PI is the first recorded closing or bid price from Standard and Poor’s Daily Stuck Price 
Record: Over-the-Counter. The data for the sampie of 1,430 IPOs issued from January 1983 to 

September 1987 are from Inoestment Dealers’ Digest Corporate Database. 

(28%) and below the offer range (26%). Furthermore, this relation holds for up 
to two years into the future. 

The mean initial return over the entir; sample period for firms going public 
above the offer range is 20.7%. Offerings that go public below the offer range 
quoted in the preliminary prospectus have an average initial return of 0.6%, 
which IS not significantly different from zero. The remaining issues, consisting of 
of&rings within the offer range, have an average initial return of 10.0%. The 
differences in initial returns between each of these three categories are significant 
at the lo? level. Further, offerings that have good information revealed have 
a greater frequency of positive returns on the first trading day; of the issues with 
final offer prices exceeding the offer range, 83% have an increase in value on the 
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first trading day, compared to 62% of the issues within the offer range and 33% 
of the issues below the oiler range. 

The absence of underpricing for issues priced below the order range is also 
consistent with the empirical implications of the Benveniste and Wilhelm (1990) 

model which combines the analyses of Rock (1986) and Benveniste and Spindt 
to include both retail and regular investors. The model predicts that when 
negative information is revealed in the pre-issue market, the issue WN not be 
underpriced. [For further evidence supporting the model, in particular the 
actual allocation of shares in an IPO between retail and institutional investors, 
see Hanley and Wilhelm (1993)J 

The results of the regression with initial returns as the dependent variable are 
presented in table 3. Again, all standard errors are adjusted for heteroskedastic- 
ity [White (1980)]. The independent variables include those used in the regres- 
sion equation that had the percent change in shares as the dependent variable, as 
well as two additional independent variables: the ratio of the overallotment 
option available to the number of shares offered and the market share of the 
underwriter. 

Benveniste and Spindt predict that if it is not possible to completely compen- 
sate truth-telling through increased share allocation, then underpricing must 
also be u.;ed to compensate investors for revealing good information. Consistent 
with thus prediction, initial returns are positively and significantly related to the 
percent change in the offer price from the filing of the preliminary prospectus to 
the offer date. Underpricing is highest (lowest) when offer prices are increased 
(decreased) and positive (negative) information is revealed during the waiting 
period. 

The actual offer amount (excluding the overallotment option) is used as 
a dependent variable to capture not only the riskiness or uncertainty of an issue 
but also changes in allocation generated by changing the number of shares to be 
issued. Similar to the findings of Ritter (1987), smaller issues tend to have greater 
underpricing than larger issues. This result can be attributed to two factors: 
1) initial returns increase as the marginal value of information increases (size 
decreases), and 2) initial returns decrease as share allocation (issue size) in- 
creases. 

The percent change in the NASDAQ index from the filing of the preliminary 
prospectus to the offer date is positively and significantly related to underpric- 
ing. Increases (decreases) in initial returns are associated with positive (negative) 
changes in the market during the waiting period, 

Benveniste and Spindt (1989) and Ritter (1987) predict that larger overallot- 
ment options reduce underpricing when demand is high because the underwriter 
substitutes increased allocation for higher initial returns as compensation to 
regular investors. Although the coefficient on the ratio of the overallotment to 
the amount offered is insignificant, the sign of the coefficient is consistent with 
both the predictions of the model and the findings of Welch (1991). 



K. W. Hanky, IPO underpricing and partial price adjustment 247 

The market share of the underwriter, as a proxy for quality, is inversely 
related to underpricing. As in Carter and Manaster (1990), high-quality under- 
writers, with more reputational capital at stake, certify that the issue price is 
consistent with the information available at the oiler date. Issues underwritten 
by more reputable investment banks thus have less underpricing than issues 
brought to market by lower-quality underwriters. 

The percent of the offering held by institutions one quarter after the offering is 
included as a test for two hypotheses. First, Benveniste and Spindt argue that 
investors who reveal good information through demand are compensated, in 
part, by greater underpricing than issues that have either bad or no information 
revealed. Therefore, if institutional holdings proxy for the demand of an issue, 
the larger the institutional holdings, the ha,hW. ‘0 pc should be the initial return. 
Second, an alternative hypothesis predicted by Benveniste and Spindt is that 
underwriters can use their leverage with regular investors to require them to 
purchase shares in an oEering that is overpriced in order to allow them to 
participate in futize underpriced offerings. Including certain investors on a regu- 
lar basis in the pre-marketing activities of IPOs provides them with a significant 
average return. ‘These profits can be used occasionally to induce investors to 
take a badly received IPO off the underwriter’s hands’ [Renveniste and Spindt 
(1989, p. 354)-J. 

The coefficient on the percent of the issue held bv institutions one quarter 
after the offering is negative but insignificant. This result is consistent with the 
hypothesis that underwriters require regular customers to buy shares in issues 
that are overpriced so that these customers can purchase shares in future 
underpriced offerings. As further evidence in support of this hypothesis, the level 
of institutional holdings is broken into three categories based on the relation of 
the final offer price to the preliminary offer range. As expected, institutions hold 
the largest average fraction (44%) of the issue in IPOs whose ol%zr price is above 
the offer range. Note, however, that institutions hold the next-largest fraction 
(32%) of issues whose offer price is below the offer range. The lowest amount of 
institutional participation (23%) is in issues that are priced within the offer 
range. 

The findings of this section indicate that both increased share allocation and 
underpricing are used as compensation to investors for revealing good informa- 
tion. In addition, the relation of the final offer price to the offer range disclosed 
in the preliminary prospectus is a good predictor of the level of initial returns. 

4. Long-run performance 

Ritter (1991) presents some evidence that firms with high adjusted initial 
returns tend to have the worst aftermarket performance. He attributes his 
findings to potential overreaction in the market for IPOs and suggests that this 
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result may ‘shed light on the ‘partial adjustment’ phenomenon’ (p. 15). This 
section examines the long-run performance of IPOs according to the revision in 
offer prices to see whether or not issues vvith final offer prices above the offer 
range have larger price declines from the second trading day onward than issues 
within or below the offer range. 

Table 4 documents the returns over a two-year time horizon for IPOs with 
final offer prices below, within, and above the o r range. Long-run returns are 
defined as 

R 2yr = wzy* “t- m v - P2)Pzl - w2yr - Iz!lr219 

where Plyr is the price at the end of the two-year time horizon, P2 is the closing 
or bid price on the second trading day, DZ V is dividends paid, 12yr is the value of 
the equally-weighted NASDAQ index over the same two-year time horizon as 
PZyr, and Z2 is the value of the equally-weighted NASDAQ index on the second 
day of trading of the IPO. 

Table 4 

Long-run NASDAQ-adjusted returns by the relation of the final offer price to the offer range quoted 
in the preliminary prospectus? All return data are frsm the CRSP NASDAQ tapes. The data for the 
original sample of 1,430 IPOs issued from January 1983 to September 1987 are from Investment 

Deald Digest Corporate Database. Medians are in brackets. 

All 
IPOS 

Final offer 
price less 
than the 

offer range 

Final offer 
price 

within the 
offer range 

Final offer 
price greater 

than the 
offer range 

Number of issuesb 

Mean adjusted 
two-year returnc 

Percent of offerings with 
positive two-year returns 

1051 273 

- 16.8?/0 - 17.4% 
[ - 37.2%) C-39.1%] 

28.9% 30.0% 

668 

- 17.1% 
[ - 38.4%) 

28.6% 

110 

- 13.8% 
[ -31.0%) 

28.2% 

“The offer range is defined as the lowest, PL,, and highest, Ppl, expected values of the offer price as 
quoted in the preliminary prospectus. Final offer prices that are less than offer range have values that 
are lower PL. In contrast, final offer prices th:.t are greater than the offer rsr\ee have values that are 
higher than PH. Final offer prices within the offer range lie between FL and PH. 

bThe sample used for long-run returns in&!&_ 
of seasoning. 

rAy t~oso: issces that have returns after two years 
I 

‘Long-run adjusted returns are defined as the inrdct- 
horizon: 

*-Adjusted returns over a two-year time 

R zyr = C(Psyr + DI v - P2 ),‘P;] - [(Izyr - r,)/I,] , 

where PZyr is the price at the end of the two-year time horizon, P2 is the closing or bid price on the 
second trading day, DZ V are the divic’ends paic” IZyr is the value of the equally-weighted NASDAQ 
index over the salme two-year time horizon as Plyr, ,urd 
NASDAQ index on the second day of trading of the IPO. 

fZ is the value of the equally-weighted 
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Consistent wiih Ritter (1991), the average and median long-run performance 
of all IPOs is negative. Offerings above the offer range have the lowest level of 
overpricing, but this is not statistically different from all other IPOs. The percent 
of issues above the offer range that are likely to have negative returns also does 
not differ from other IPOs. 

The cross-sectional relation between the long-run performance (RZyr) and ths 
percent change in the offer price from the filing c,f the preliminary prospectus to 
the offer date [PRCHG = (Po - &)Ip J is analvzed in a regression framework, 
with the following results (t-statistics in parentheses): 

R 2yr = -0.160+0.094 PRCHG, 

( - 6.05) (0.57) 

R2 = 0.0003, F = 0.327, N = 1,080. 

There is a positive but insignificant relation between the revisions in offer 
price and the degree of overpricing in the long run. A similar though negative 
relation exists if two-year returns are regressed on initiai returns. Overall, these 
results do not support the existence of overreaction 5~ issues for which good 
information is revealed. F 

5‘ Summary 

This paper relates the pre-issue information-gathering activities of under- 
writers to revisions in offering characteristics and subsequent underpricing. 
Truthful revelation of good information through demand by regular investors is 
rewarded by an increase in both share allocation and underpricing. In the model 
and in practice, the share allocation mechanism is not sufficient to fully compen- 
sate investors, since the number of shares to be offered is rationed. Conse- 
quently, Benveniste and SMdt predict, and this paper confirms, that underpric- 
ing is positively related to revisions in the offer price from the filing of the 
preliminary prospectus to the oiler date. In other words, the final offer price only 
partially adjusts to new information. The result is that issues that have positive 
revisions in the offer price and good information revealed are signihcanlly more 
underpriced than other 1POs. 

These findings suggest that underwriters and issuing firms prefer to substitute 
underpricing for increased allocation. If the issue is rationed, increasing the 
number of shares issued to meet demand will further dilute the original owners’ 
claim to both the voting rights and cash flows of the firm. Leaving money on the 
table in the form of higher initial returns, therefore, must have lower value either 
to the underwriter or to the issuing firm than reducing the size of the owners’ 
residual claims. 

An examination of the long-run performance of IPOs by the relation of the 
final offer price to the preliminary offer range indicates that, unlike short-run 
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underpricing, the long-run performance of IPOs is not related 
offer prices. 

to revisions in 
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