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1 Introduction

The best known pattern in modern research on initia public offerings (IPOs) is the observed
empirical evidence tha companies shares are regularly underpriced when going public, i.e.
market prices on the firgt trading day typicaly exceed the offering price. Underpricing seems
to exist independent of the time period, the country and the terms of the respective issue. For
example, empirica evidence for post wa samples in Germany indicates an average
underpricing between 32.1 and 9.2 percent™.

A second important characterigtic of IPOs frequently documented in the empirica literature is
ther long-run underperformance, i.e. the fact tha investors buying IPO shares on the
secondary market earn subgtantia  negetive abnorma  returns over longer horizons. For
example, Ljunggvig [16] finds a long-run underperformance of around twelve percent for a
holding period of three years.

Third, according to the results of Ibbotson and Jaffe [12], Ritter [21], and Ibbotson, Sinddar,
and Ritter [13], the volume of IPOs and the extent of initid returns tend to cluster in periods
of so cdled 'hot issue markets, and PO volume shows a strong tendency to be high following
periods of high underpricing. Jenkinson and Ljunggvist [14] provide an overview of the

empirica evidence on this phenomenon.

Mogt previous IPO studies focus on relatively smilar periods after World War 1l for U.S. or
European markets, so that latent common (though hard to identify) economic factors might be
reponsble for the overwheming evidence of underpricing and long-run underperformance of
IPOs. In the literature it is thus often argued that a check for the robustness of existing results
should be undertaken using different data sets and periods of andyss. Usng a unique and
fresh' sample of representative data, collected on the ‘historic’ German capitd market?, the
robustness of 'modern’ results on underpricing and the performance of IPO shares will be
checked and support for mixture of digributions. Furthermore, conddering the inditutiond
and changes due to the establishment of the stock market regulation in 1896, explicit tests for
the impact of such changes on the extent of underpricing and the performance of IPO shares
seems worth a closer examination.

! These results depend on whether returns were market-adjusted or if different industry sectors or market
segments were excluded. For an overview see Stehle and Ehrhardt [25].

2 For a detailed description of the data and the German capital market in the time from 1875 to 1914, see
Eube[8].



The remainder of the paper is organized as follows Section 2 gives an overview of the most
important theories in the context of IPOs, section 3 presents a brief description of the stock
market in the Deutsches Reich after 1870. In section 4, the data base and methodology are
described. Empirical results are documented in section 5. The paper concludes with a
summary in section 6.

2 Theories on IPOs

The atempts to explan undepricing of new issues theordticdly fdl into three man
categories. Some authors try to reassess the compatibility of underpricing with economic
equilibrium. These dudies manly focus on asymmetric information which crestes ex ante
uncertainty about the vaue of the company among the three main parties of an IPO. These
parties are the investors, facing the problem of valuing the shares (see, eg., Rock [22]), the
issuers, with superior information about the value of the company®, and the underwriter with
private information about investor demand*. Other approaches focus on factors such as legd
lidhility (see, eg., Tinic [27] and Hughes and Thakor [11]) and price support (see, eg., Ruud
[23]), or on aspects of corporate ownership and control (see. e.g., Brennan and Franks [7], or
Stoughton and Zechner [26]).

Only few underpricing theories provide ussful frameworks for andyzing the long-run
underperformance of IPOs. Therefore, dso behaviord explanations of this phenomenon are
examined in the literature. Authors like Miller [18] argue tha this phenomenon may be due to
heterogeneous expectations of optimistic and pessmigic investors, whose divergence of
opinions narrows as more information becomes available which causes prices to drop. A
amilar goproach by Shiller [24] suggests that the market is subject to fads, i.e investors
behave irrationdly in the sense that they vaue newly liged firms beyond far vaue, such tha
prices will drop over time as information on the true vaue becomes avalable to the market.
This implies that companies could ‘time IPOs drategicdly in the sense that they could predict
when over-optimiam in the maket is likdy to occur and favorable offer prices can be
obtained. As more information becomes avalable, investors adjust their initid overvauation,
which causes long-run returns to fdl°. Because underpricing theories do not seem to be

convincing regarding the occurrence of hot-issue markets, other explanations must be found.

3 See, e.g., Allen and Faulhaber [2], Grinblatt and Hwang [10]. and Welch[28] for signaling with underpricing.
4 See, e.g., Baron and Holmstrém [4] and Baron [5] for principal-agent explanations of PO underpricing.
® Also see Aggarwal and Rivoli [1] and Loughran, Ritter, and Rydqvist [17].
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Following Jenkinson and Ljungqvig [14], factors like buoyant stock markets, deregulation,
busness cycles and macroeconomic upswings, changing type and qudity of companies going
public etc. might be responsible for this phenomenon. These exogenous factors seem to
change fundamental parameters determining the cogts and benefits of going public in certain
periods and obvioudy cause many firms to take advantage of a seemingly good 'IPO climate’.

3 German Equity Markets before World War |

The edablishment of the Deutsches Reich in 1871 crested the firgt truly unified German
market. The end of the war againg France and thus the end of political uncertainty induced a
widespread economic optimism (Grinderboom) with a strong impact dso on stock markets:
the number of newly floated companiesincreased dramaticaly.

This period of abundance ended in a Europe-wide criss in 1873, accompanied by a dramétic
decline in stock prices on Garman exchanges. The reasons for this Grinderkrise were manly
seen in over-speculation and poor regulation of stock markets which strongly  encouraged
fraud and induced mistrust among investors.

3.1 Practices on the German Stock Market Before 1896

Before 1870, the foundation of a corporation required a concesson by the government after a
close examination of the respective company. When stocks were issued, a buyer had reason to
believe that he had purchased a rdatively risk-free security. The Grinderkrise after 1873 and
its dramatic consequences caused by certain peculdtive practices in the issuing business hed
left the impression that the lack of experience of investors had been taken advantage of. The
fact that afterwards investors did not lose dl their @nfidence in sock markets in generd and
in the isuing busness in paticular was egpecidly due to the increesing competition among
issuers. In order to generate sufficient demand for their shares, issuers had to increase efforts

to disseminate information to potentia investors.

To drengthen the pogtion of investors and to increase trangparency on stock markets, the
indrument of an issuing progpectus was edablished, which contained information on the
motives of going public, on prospective earnings and on the rights of buyers®, thus permitting

® According to Borchardt and Meyer-Stoll [6], and Riesser [19], legislation at that time constituted hardly any
liability for issuers which lead to great losses on the part of investors and underwriting banks in the case of
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an informed andyss by potentid investors. The progpectus was published in the financid
press, whose role as an active medium for ‘quaity control' became increasingly important.

The necessity to explicitly state information dissemination duties for issuers was seen more by
the loca sock market authorities than by the government. For example, in 1888, the
admisson of shares for trading and ther quotation were firgt officidly regulated in Berlin.
Even though no binding obligation existed for issuers, the ingpection of the prospectus by an
independent indtitution provided a'sgnaling effect' regarding the quality of the securities.

Neither before nor after the new securities exchange act had been passed in 1896, local
supervisory authorities took the respongbility and the risk to express more than a purey
forma judgment of the issues. Statements regarding the subgtantive qudity of an issue were

never made.

Although a dandardized regulation over dl stock exchanges in the Deutsches Reich did not
yet exist, the other German stock exchanges soon followed the example of Berlin. Therefore,

acertain uniform practice can be assumed.

Since the 1870s, more and more corporations used the help of underwriting barks in the
process of going public. The incentives for underwriters to provide prospective and exigting
clients with sufficent information increesed, manly due to ther interes in long-term
relationships. On the basis of the information provided by the issuer, they not only published
the progpectus but dso guaranteed qudity and correctness of the information provided with
their name.’

Shares were dlocated either by Subskription or by frethandige Begebung. Subskription was
chosen when a certain amount of capitd had to be risen in a certain time or if a favorable
market climate should be exploited. The total amount of shares was announced and offered to
the public at a specific price and at a specific date through the press or by underwriting banks.
At that date the shares were dlotted to subscribers and were paid either completely, or a stage
payment was agreed. In contrast, if shares were sold to investors gradudly and in smaler
amounts via a bank, one speaks of a freihéndige Begebung.

Before 1896, issuing practice did not require the admisson for liging to coincide with the
alocation and placement of shares. In order to avoid the legd responghilities in the context of
an officd liging, issuers often directly dlocated (pat of the) shares to investors via direct

company bankruptcy. Through a reform of German stock corporation law in 1884, broader rules regarding the
duty of issuersto informinvestors and the liability of investorsin the case of bankruptcy werefirst enforced.

" For amore detailed description see, e.g., Kleiner [15], Borchardt and Meyer-Stoll [6], and Gommel [9].
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saes by banks. If admisson for listing on the stock exchange was requested afterwards, (part
of the) shares had dready been issued to investors and the subsequent listing did not represent
a placement of the issue in the narrower ®nse but merely the creetion of an officid quotation.
If these shares were pat of an IPO, the request for listing gave no information about how
many shares were dready placed. Through these ‘pre-offers, issuers tried to induce
oversubscription, creating a favorable dimae (including dtractive prices) for the placement
of further issues®

Following Borchardt and Meyer-Soll [6], even though this usage exiged, the mgority of
shares were issued by dlocatiing them to investors via the stock exchange. Furthermore, the
fact that admisson, dlocation and placement of the shares did not coincide is of no essentid
rdlevance for this sudy, since in our sample, the median time between the fig offer and the
firg price quoted on the stock market is just six days’. One may therefore conclude, thet
shares in our sample were issued as directly as possble. Also, the amount of shares issued is

of minor interest for the empirica analyses conducted in this paper.

Between the admisson and the officid quotation, issuing banks were dso able to withhold
pat of the offering in order to place them later when conditions seemed more favorable. Also,
underwriters often actively managed the dlotment of the shares i.e they gave preference to
certan invesors, especidly to those who committed themselves not to sdl the shares for a
certain period of time. In the course of the quotation process, the public, and especidly
issuing banks, could intervene through limiting, modifying or withdrawing orders.

After the dlotment of the shares and the beginning of trading, underwriters controlled
aftermarket performance via support purchases or sdes up to the moment, ther own
inventories were completdy sold. Underwriters were thus adle to activdy intervene in the
vaudion of shares to be traded on the stock market and thus to influence the price formation

process. Price support was thus perfectly legal and an established fact, since it was seen as a
way to protect investors against uncontrolled price movements.

8 Before 1896, new shares of companies already trading on the stock market were often issued without having
published a prospectus. The shares were sold at a price lower than the subsequent issue price and before being
officially admitted to stock market trading, see, e.g., Kleiner [15].

® See section 5.1 and footnote 13 respectively.



3.2 Securities Exchange Act of 1896

Findly, in 1896, a unified legidation for dl stock exchanges was established and came into
force in January 1897. Among other things, this act provided rules for the new issue market
and introduced a common and binding regulation of the mechanics of going public. The
kesping of rules was supervised by an independent inditution (‘Zulassungsstdl€) which
granted or denied the find permisson to go public. This authority dso verified the
completeness and the contents of documents required for liging, and it made sure that dl
information necessry to evauate the issue was publicly accessble More detaled
information had to be disclosed in the issuing prospectus, and lising requirements were
tightened.’® For example, companies had to have a minimum nomind vdue of equity with a
minimum face vaue per share. A company could be transformed into a stock corporation only
after a leest one year had passed by since the publication of the firgt financid Statement.
Furthermore, the underwriter and the issuing company were jointly and severdly liable for the
contents of the prospectus. To ensure a fair valuation of the shares on the secondary market
and to prevent banks from manipulating prices before the officdd liding, trading and officd
quotation of share prices could not start before the IPO shares were fully dlocated to the
initid subscribers. In case of violation of these rules the IPO would not be admitted by the
Zulassungsstdle.

The main god of this new regulation was to reinforce confidence of investors in the German
sock market. Through the introduction of redrictive lising requirements, the gspeculative
character of issues was to be reduced: companies had to prove their economic efficiency over
a certain 'control period’ and were thus prevented from choosng the smple drategy of issuing

shares when the generd climate was favorable.

Furthermore, the obligation for the underwriting banks to grant credit to the issuing company
provided a supplementary control of a company's qudity. Since the bank had to take al of the
shares onto its own books, it had a dtrong incentive to monitor the qudity of the issuing
company thoroughly which a the same time meant higher investor protection. These rules
lead to a competitive advantage for big banks on the market for new issues, since they could
more eedly face this higher risk. According to Wetzd [29], compared to the time before
1896, the Stock Exchange Act was able to reach its god: The German capitd market was

10 The request for listing as well as the required prospectus (apart from the requirements regarding the contents
of the prospectus already mentioned) had to be published in certain number of domestic newspapers and were
announced by anotice at the stock exchange itself.



dabilized, and confidence in German stock exchanges was reinforced. This newly ingdled
ingtitutiona framework remained unchanged until the beginning of World Wer 1.

4 Data and Methodology

The bass sample for this study is a sample of historicd German stock prices for the period
from 1870 to 1914. These data were compiled at the Center for Financial Studies in Frankfurt
am Man, Gemany. They contan monthly returns for dmost 1,400 firms from Ix German
stock exchanges. Returns are computed as changes in the natura log of the stock price and are
adjusted for dividend payouts and capitd changes, i.e. with S; denoting the price of stock i in
month t (adjusted for capital changes and dividends)

®es o0

r, = In(f”i.
S|,t-1 4]

Theinitid return IR for IPO i is computed as IR =In(S'/1.) where |; and S~ denote the issue

price and the first price recorded on the secondary market, respectively.**

As a benchmark for the measurement of the long-run performance of 1POs we use indices for
industry sectors taken from Eube [8]. The long-run performance of an IPO is then computed
as the mean difference between the monthly log return of the firm and the monthly log return
of the respective industry index. The holding periods under consderation range from one to
five years. To be included in the sample for the andyss of long-run performance a stock had
to have a least 50 percent of non-missng observations over the holding period. For example,
to be included in the sample for the andyss of the peformance over a five year period a
stock had to have at least 30 non-missing return observations over the five years following the
I PO.

Ex ante price uncertainty has frequently been consdered a factor responsible for the
underpricing of 1POs. Since reliable data on proxy variables suggested in the literature (such
as dze, sdes or other accounting data) are hardly avallable for our sample period, ex post

1 1n contrast to samples for more recent periods our hitial returns are not necessarily computed over one
calendar day. Adjusting initial returns using corresponding market returns is impossible, since daily data for a
market index are not available. We basically prefer to work with original initial returns, but for purposes of a

sensitivity analysis we apply asimple linearization to obtain artificial one-day returns. See section 5.1.
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voldility is used as a proxy measure for ex ante price uncetanty.’? This voldility is
computed as the standard deviaion of logarithmic monthly stock returns over holding periods
from one to five years. In terms of data avalability the same rule gpplied as in the case of the
long-run peformance, i.e. for a least 50 percent of the months a stock had to have non
missing return observetions.

5 Empirical Results
5.1 Initial Returns

The IPOs in our sample were observed for 182 firms over the thirty-year period from
September 1884 to May 1914. Of course, a lot more 1POs took place over this period, but
only for these 182 companies al the data necessary for the analyses presented below were
avalable. The firms in this sample belong to twelve of thirteen indudries represented in the
bass sample (containing close to 1,400 companies). The distribution of these 182 IPOs over
time is not uniform as can be seen from figure 1. Partly due to the fact that reliable data are
hardly avalable for this period we observe only nine issues before 1894. A first peak then
occurs in (the firgt hdf of) 1896 with 20 IPOs, and the most offerings per year are found for
1899 (26). Afterwards IPO activity is decreasing again, and after 1906 with 16 issues there is
no other year with at least ten IPOs until 1914.

The firsg quedtion that has to be invedigated is if there is indeed Sgnificant underpricing.
Destriptive datidtics for initid returns are shown in table 1. The range of initid returns is
condderable, with a minimum of -8 percent and a maximum of 24 percent. However, even
jugt by ingpection’ we find evidence in favor of underpricing with an average initid return of
4.8 percent. The standard deviation is 0.0532 which yidds a standard error of the mean of
0.0039. Beddes the standard t-test (with a resulting datigtic larger than 12) dso severd
nonparametric tests srongly rgect the null hypotheses of a mean zero initid return which
leads us to conclude that there is indeed evidence for underpricing. The rgection of the
hypothess of no underpricing is further supported by the fact that 168 out of the 182 IPOs in
our sample exhibit pogtiveinitid returns.

12 \We also investigated if the age of a company at the time of the issue could serve as an explanatory variable for

the amount of underpricing, but found no significant correlation between the two variables.
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For some of the analyses below it is important to check if initid returns are drawvn from a
normd didribution. The highly dgnificat detigic of the Shapiro-Wilk test for normdity,
however, indicates that the data are not normdly distributed.

Figure 1:

PO Activity Between 1884 and 1914

~ao3c =

& 0m|—= =0

Although not centra to our andyss it is interesting to teke a look at the cross-sectiond
digribution of initid returns across indudries We find the highest average underpricing for
IPOs in the chemica sector (7.9 percent on average), the metd industry (6.3 percent), and for
mechanica engineering companies (6.3 percent). The lowest average initid return is observed
for banks with 1.2 percent and the lesther and textile industry with 2.7 percent. Thus,
underpricing is observed in dl sectors of the economy.



Table1:

Descriptive Statisticsfor Initial Returns

Number of Observations 182
Number of Observations >0 168
Mean 0.0480
Standard Devidtion 0.0532
t-value for zero mean 12.1848
Median 0.0295
Minimum —0.0843
Maximum 0.2495
Skewness 1.2391
Excess Kurtosis 1.9022
p-vaue Shapiro-Wilk test for normality <0.001

Snce initid returns in our sample are not aways one-day returns in cadendar time, we aso
correct initid returns for the length of time period between the date of the issue and the date
of the first price recorded on the secondary market, i.e. we aso andyze the properties d the
return varigble

IR =— i=1..,N (@)

with IR (IR?*) as the (adjugted) initid return of IPO i (i = 1, ..., N) and N; as the number of
days between the date of the issue and the day of the first recorded price on the secondary
market. By peforming the trandformation in (1) we normdize dl the returns as if they had

been computed over a one day period. A more common adjustment might be to subtract the
peformance of a maket index or an indudry index from the initid retun when it is
computed over a period sgnificantly longer than one day. Since daily index prices are not
avaldble to us, we used the adjusment in (1) to diminate (a least partly) the effect of a
longer return horizon. The lack of correcting for a genera market trend would be a problem if
the datigicad properties of the data changed dgnificantly. The datisticd andyss, however,
shows that al the main characteridtics of the origind initid returns remain unchanged, i.e. we
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observe a highly ggnificantly postive mean and aso rgections of the normdity hypothess
for avariety of tests*®

Another issue that is frequently discussed in the literature is the question if there is any true
underpricing a dl or if underwriting banks engage in activities to dabilize prices on the
secondary market to avoid negative returns for IPOs so that observed distributions tend to

have atificidly large positive means.

This idea has first been put forward by Ruud [23]. According to the mgority d theories, one
reason for pogtive initid returns may be that underwriters deiberately underprice new issues
in order to maximize the probability of placing al the shares. In contrast to such gpproaches,
Ruud [23] agues that new issues are initidly correctly priced, and that the often observed
pogtive price jumps in the after-market are due to underwriters price support. Thus, prior
evidence of PO underpricing may smply be atributable to incorrect modeling of the cross-
sectiond didribution of early IPO returns What is perceived as underpricing is not the
unconditional  expectation of true initid returns but the expectatiion conditiona upon
underwriter intervention in order to reduce downward price fluctuations. Hence, returns are
not drawn from a common didribution but from a mixture of price-stabilized and underpriced
iSsues.

In contrast to other underpricing theories, the idea of price support seems to be consstent with
both underpricing and long-run underperformance. As long as the price supporting activities
continue, secondary market prices tend to be above equilibrium vaues, so that when the
support is findly withdravn prices will adjust downwards towards market equilibrium. The

performance of 1POswill thus deteriorate when measured over longer periods.

Agquith et d. [3] take Ruud's [23] approach one step further and try to actualy decompose the
digribution for initid returns f into one for gabilized issues and a second one for underpriced
issues. To do s0 they use a mixture of two normds with a mixing parameter a, i.e. they
assume f = afy + (1- a)f; with f; as anormd digtribution with mean m and standard deviation
Sj ( = 1,2). The parameter vector Q = (m, M, S1, So, a)' is then inferred from the data
through a maximum likdihood edimation. i.e the joint loglikdihood In L of initid reuns
IR (i=1,..,n)with

13 The median number of days between the issue and the first recorded price on astock exchangeis six.
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InL:g_In[f(lRi)]

N

=4 Infa f,(IR ) +(1- 2 )f,(IR)]

is maximized subject to the condraint O£a £1. It is conddered as evidence in favor of price
dabilization if one of the two digributions has a mean very close to zero and a low standard
deviation (representing Stabilized issues) while the other one exhibits a postive mean and a
higher volatility (representing underpriced issues).

Performing the maximum likelihood estimetion for our sample of initid returns we obtain the
estimate
Q=(f,m$,$,4)
=(0.00930.0733,0.0071,0.0548,0.3956 )

and the likdihood raio test indicates a dgnificant improvement of this modd over the

assumption of asmple normd digtribution.*

Figure 2 shows the fitted single norma distribution (denoted by ‘Normd') as wdl as the two
mixing normas (‘Normdl and ‘Norma?2) and the resulting 'Mixture. The result is perfectly
compatible with the findings of Asquith e d. [3]. One didribution is centered near zero
(M =0.0093) with a low sandad devition (S, =0.0071), whereas the second normal

digribution has a much larger postive mean (m, =0.0733) plus a much larger standard
deviation (S, =0.0548). The resulting mixture of digributions exhibits only little probability

mass below zero and a fat right tall which is exactly what we would expect in the presence of

price support.

Since we do not dways observe our initid returns over one caendar day we have to make
aure that this fact is not a latent factor that could be responsible for the results found above.
The maximum likelihood estimation of the parameter vector for the adjusted returns defined
in (1) yidds quditatively the same reaults as the one for the origind initid returns. Again, the
mixture of digtributions mode fits the data much better than a smple norma didribution. As
for the origind data the firg didribution exhibits a mean close to zero and a low standard

deviaion, whereas the second one is much wider with a large and postive mean. So,

14 The test statistic for the likelihood ratio test is distributed as X2 with r as the difference in the number of

parameters of the general model and the special case, i.e., in the situation given here r = 2. The special case here

isanormal distribution with maximum likelihood estimates of T =0.0480and S = 0.0532.
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independent of which return variable we use, strong evidence in favor of price abilization

can be found.

Fgure 2:
Mixture of Digributionsfor Initial Returnsof |POs
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This is even confirmed further by looking & the fit of norma and mixed norma distributions
for one-year returns of IPOs in figure 3. Since price dtabilization will usudly last over limited
periods of time only, we would expect the smple normd didribution to perform better,
relative to the mixture of distributions, for returns measured over longer horizons. Rerunning
the maximum likdlihood estimation for a mixture of normals, we obtain
Q=(f,i$,5,4)
=(0.0741,0.13240.10450.3575,0.6313)

This mixture of normds is datigticdly superior to the ample norma didribution as indicated
by a likdihood ratio test. However, we do not observe such a pronounced discrepancy in
mean returns between the two components of the mixture as in the case of initid returns. The

means of the mixture of normds and of the smple normd ae much more smilar than for
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initid returns, and the more generd didribution primarily hdps to better explan the
probability massin the tails of the empirica digtribution.

Figure 3:

Mixture of Distributionsfor One-Year Returns of IPOs

Dorgity
54

#

-1g -4 -06 -04 -2 g 02 04 08 [#E:} iy
O —"saw Retiam

Density == Mbdwe = Nommal |
= Mommal — Mormal2 |

g

5.2 Long-Run Performance

As explained above we congder the industry index as the benchmark investment to which we
compare the peformance of an IPO. Exising empiricd literature indicates that the length of
the holding period is an important determinant for the long-run performance of IPOs.
Furthermore, due to the underpricing of IPOs, the long-run performance aso depends on
whether the investor has acquired the shares on the primary market at the issue price or on the
secondary market at the price of the first day of trading. Table 2 shows descriptive dtatistics
for the long-run performance of |POs.
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Table 2:

Descriptive Statistics for L ong-Run Performance

Holding Period | No. of Obs. | Purchaseon ... | No.of Obs.<0| Mean | t-vdue
Primary 68 0.0040 3.09

1year 171
Secondary 82 < 0.0001 0.01
Primary 75 0.0023 2.65

2 years 172
Secondary 88 0.0002 0.12
Primary 82 0.0001 0.16

3years 169
Secondary 96 —-0.0013| -1.74
Primary 89 —0.0003| -0.58

4 years 169
Secondary 9 —-0.0014| -2.46
Primary 81 —0.0004| -0.81

Syears 163
Secondary 91 —-0.0013| —-254

Table 2 shows the number of 1POs in the respective subsamples for various holding periods.
The entries marked 'Primary’ (‘Secondary’) show the average return difference (‘Mean)
between IPOs and the industry index for investors who had acquired ther shares as initid
subscribers (on the first day of trading) as well as the corresponding t-vaue. In addition, the
fourth column shows the number of 1POs with a negative return difference.

In generd, long-run return differences (compared to the benchmark, i.e. the industry index)
tend to decrease with increasng holding periods. This is true independent of whether the
shares were bought on the primary or on the secondary market. Investors who had subscribed
to al IPOs earned Sgnificantly higher returns than the industry average for holding periods up
to two years as indicated by the t-datigtics shown in table 2 (3.09 for one year, 2.65 for two
years). The dgnificance of this return advantage disgppears in the third year, dthough the
difference to the indudry index 4ill remains podtive on average. From a holding period of
four years on, however, even the relaive advantage d the underpricing does not prevent these
socks from performing worse than the benchmark, dthough the difference is not datidticaly
gonificant with t-values of -0.58 and -0.80, respectively. Overdl, a participation in every
possible IPO achieved better investment results than the respective industry as a whole if the
shares were sold during the first two years. On the other hand, investors who had bought their
shares on the firda day of trading earned dgnificantly negetive returns redive to the

15



benchmark when the shares were held for more than three years. This is indicated by the t-
datigics for the four and five year holding periods (-2.45 and -254) which are both

sgnificant a the 5 percent level. Thus, like in numerous other dudies, there is evidence in
favor of along-run underperformance of 1PO stocks.'®

As suggested in the literature we try to assess the robustness of these long-run performance
measures by forming caendar portfolios as suggested by, eg., Mitchel and Stafford [19]. In
each given month of the sample period, we collect the stocks that had an IPO a most n years
ago, where n=1,...,5. Then the equdly-weighted return of this cdendar-time portfolio is
computed, and the performance is measured usng mean and standard deviation of the time
series of portfolio returns. The results are shown in table 3 for the case of a purchase of the
shares on the first day of secondary market trading.

Table 3:
Long-Run Performance for Calendar-Time Portfolios

Holding Period Mean t-vdue
1 year 0.0007| 0.39
2years 0.0003 0.19
3years —-0.0010| —-0.74
4 years —0.0009| —0.59
Syears —-0.0011| -0.84

We obtain the typicd result dso found in other studies that long-run underperformance tends
to disappear when measured on this bass. For dl the five different caendar-time portfolios
the mean returns are not datidicaly different from zero, a result that is dso supported by

various nor parametric tests.

5.3 Ex Ante Price Uncertainty

Findly, we want to invedigate if there is a dgnificant rdationship between the amount of
underpricing of an IPO and the subsequent return volaility of the stock. As described in

15 The results of such an analysis of long-run performance could be significantly biased downwards when alarge
number of companies goes bankrupt. In our case, all the firms survived the complete sasmpling period from 1884
to 1914.
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section 4, the idea here is to use (redized ex pos) return volaility as an instrument for the
unobservable ex ante price uncertainty.’® We then measure the non-parametric Spearman rank
correaion between underpricing and ex post return volatility. This measure seems preferable
to the standard Pearson correlation measure here, since we b not want to assume a priori that
the relationship between the two variables is linear. Furthermore, to avoid a spurious result by
looking at just one fixed return horizon we compute this corrdaion for periods from one to

five years. Theresults are shown in table 4.

Table 4:
Underpricing and Ex Post Return Volatility

Years Rank Corrdation p-vaue
1 0.1526 0.05
2 0.2123 0.01
3 0.2429 <0.01
4 0.2455 <0.01
5 0.2191 <0.01

The rank correaions are very sable around 0.2, and the p-vdue for the test of the null
hypothesis of zero corrdation is dways below 0.05 so that we find Sgnificant evidence in
favor of apoditive relaionship between ex ante price uncertainty and underpricing.

5.4 Impact of Regulatory Changes

As described in section 3, a mgor change in German stock market regulation took place in
1896/97. If underpricing is at leest partly the consequence of the perception of uncertainty by
invesors, and if a tighter regulation of financid markets helped to reduce this structurd
uncertainty in German sock markets, we should observe a tendency for the amount of
underpricing to decrease over time. On the other hand, the increased legd liability of
underwriting banks could lead to just the opposite result, namely an increase in the amount of
underpricing by which the banks could try to avoid being made responsible for unsatisfactory
performance of the issue. Thus, the direction and Sze of the overdl effect remains a puredy

empirica issue.

16 These returns are cal cul ated from secondary market prices only.
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A smple tes of the hypothess that underpricing declined in generd over time would be to
regress the underpricing (eg. an average for the IPOs of each year in the sample) on time. A
sgnificantly negative coefficient would indicate that underpricing becomes smdler as time
advances. This ample regresson of initid returns on time (represented by the cdendar year of
the respective issue) yidds a negaive dope coefficient of -0.0019 with a t-gatigtic of -2.922
which issgnificant & conventiond levels. Thus, underpricing tends to decline over time.

However, a more direct test of the hypotheses that inditutional factors may be important for
the occurrence of underpricing is to compare average underpricing before and after the legd
reform in 1896. Here we perform a smple event sudy. Sgnificantly smaler underpricing for
the second period (i.e. after the reform) would favor the hypothess that tighter regulation
reduces underpricing on average.

Since the contents of the exchange reform act were discussed in parliament and in various
commissions before the law was passed, market participants knew from early 1896 on that the
inditutional environment could change consderably in the near future. Although it does not
represent a drictly scientific proof of the conjecture that underpricing is less likdy in markets
with tighter regulation, it is nonethdess gtriking to note that dl of the 20 IPOs in 1896"
occurred before the law was passed officidly, i.e. there are no IPOs in the second haf of the

yedr.

Solitting the sample of IPOs into two subsamples containing issues before and after the
reform act, respectively®®, and comparing the mean underpricing for the two groups via a
Wilcoxon test yields a highly dgnificant test daidic, which might leed to the condudon that
the inditutiona changes were indeed responsble for the observed reduction in underpricing.
However, peforming a sengtivity andyss by introducing atificid breskpoints in 1895,
1897, 1898 and 1899 and repedting the test for the two resulting subgroups shows that we
adways obtain sgnificantly lower underpricing in the second hdf of the sample. Thus there is
no direct satistical evidence tha it was just the introduction of the new law which caused the

decrease in average initid returns.™®

Y That is, all of the |POs for which we have complete datain our sample.

18 We excluded the period from July 1896 to June 1898 so that the first subsample contains issues up to June
1896 whereas the second is made up of issues from July 1898 on.

19 There is no evidence for an impact of regulatory changes on long-run performance of 1POs. I ssues before and

after the Securities Exchange Act showed no statistically significant differences with respect to thisvariable.
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One possible reason for this may be that the changes brought about by the new regulation had
been in effect on the mgority of stock exchanges even before the law had actudly been
passed. Thus, the Exchange Reform Act might represent to a large extent the codification of
rules which had not been legdly binding before, but which had been consdered as 'good
market practice’.

6 Summary

This paper investigates IPOs on the German capital market before World War |. Since there is
no previous work in the empirica literature using this sample period we are able to provide a
test of the robustness of the results obtained by earlier sudies.

The firg centrd result is that we dso find sgnificant underpricing. More than 90 percent of
the IPOs in our sample exhibit pogtive initid returns. Furthermore, we aso find evidence for
price dtabilization. Initid returns are not dravn from a sngle normd digtribution, but rather
from a mixture of two normas. Looking a long-run performance the evidence for our sample
iS again supporting previous evidence, snce IPOs perform worse than the benchmark when
the shares were bought on the secondary market and held for more than three years. Also the
fact that underperformance tends to be wesker when caendar time portfolios are mnsidered is
congstent with previous sudies.

Ovedl, the reslts of this paper show that exisence of underpricing and long-run
underperformance (at leest when measured the usud way) is not specific to recent sampling
periods for 'modern’ capitd markets. Given that generd economic conditions have certainly
changed between 1890 and 1970 we can conclude that there has to be a set of common factors
for the two periods which cause IPOs to be underpriced and to underperform over longer
holding periods. An important next step is now to investigaie seasoned equity offerings
(SEOs). There is a large body of empiricd literature and theories on the performance of
SEOs, and the analyss of our data could hep to discriminate between various explanations

for the empiricd reaults.
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