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Abstract. We review the theory and evidence on IPO actiaityl underpricing focusing
on the Warsaw Stock Exchange and confirm that md@® phenomena in Poland are not
stationary. Focusing on the behavioural reasonsufaterpricing, we investigate the accuracy
of analysts’ valuations made prior to initial pubbfferings. Using a unique set of data, we find
a disappointing lack of accuracy, not only in tlesults of valuations but also in the underlying
forecasts of revenues.
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1. INTRODUCTION

Companies start out by raising equity capital framsmall number of
investors (founders). During the first years of &tise, many companies fail,
while others become lifestyle ventures. Some howgkaw, exploiting business
opportunities and attracting further financing. Tédngwospering companies at
some point may seek to ,go public” and offer their sharéise¢@eneral public.

Most companies go public by conducting an Initiabic Offering (IPO).

It occurs when a security is sold to the general pdblithe first time.

Selling shares to the general public requires piguts interest. As an
incentive, shares are offered at a price which vgefothan that resulting from
valuations. The size of the incentive is difficuth tesearch, as pre-IPO
valuations are kept confidential. Usually, the difeze between the price at the
end of the first day of trading and the price aticlwhshares are sold to new
investors (,underpricing”) is used as an indicator.

Data gathered by Jay Ritter indicate that IPO ypriing in the United
States fluctuates substantially, averaging 21.2%en060s, 7.1% in the 1970s,
6.8% in the 1980s, 21% in the 1990s, and 22.7% since'.2000

:*Ph.D., Lodz University of Technology, Faculty ofg@nization and Management.
Lodz University of Technology, Graduate.
! Based on data available on Jay Ritter's website:ffbear.cba.ufl.edu/ritter/ipodata.htm].
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In our study we investigate underpricing in IPOs tbe Warsaw Stock
Exchange (WSE) between 2005 and 2013. Similar relsdsas been conducted
in various countries by Chowdry and Sherman [19%9©-381], Habib and
Ljunggvist [2001: 433-458], Banerjee, Dai and Shi@g2011: 1289-1305],
Chan, Wang and Wei [2004: 409-430] in China, Cassia 004: 179-194]
in Italy, Chambers and Dimson in the UK [2009: 14D¥43], Boubaker
and Mezhoud in France [2012: 166-180], and Ganesdhyoand Shankar
in India [2013: 84-100].

Further, we also investigate the accuracy of arslystcommendations
published prior to IPOs. Both individual and indiibmal investors take into
consideration the market analyses conducted byebagk houses in their
decisions on whether to buy shares in an IPO. Adcgrdo Zarzecki and
Matecki [2006: 261-274], this hypothesis appliestipalarly to young and
emerging markets of which the Polish capital maskiditbelongs [Réanski and
Kazmierska-Jéwiak 2009: 299-308]. The majority of analysts’ nexonendations
consider companies already quoted on either of 8Ma&tock Exchange’s lists.
Yet only a fraction of all published reports refer initial public offerings.
Zarzecki and Matecki [2006: 261-274], in a comprehanresearch, analysed
in total eighty one reports published from March 2@001 to December
16th 2005, only seven of which referred to IPOs. Weu$ed on IPO and
analysed 30 IPO related reports.

Ljunggvist [2005: 1759-1790] pointed out that thastv majority of
theoretical work in the area builds on the prentisg market participants are
rational and maximize expected utility, subject tarket frictions (asymmetric
information being most widely examined). The behasab perspective
represents an alternative to the asymmetric infaomadpproach [Lamont and
Taler 2003: 227-268], [Liungqvist, Nanda, Singh 200667-1702]. In this
paper we investigate optimistic and pessimisticregghes to the revenue
forecasting assumed by analysts in pre IPO valuations.

Our results indicate that the average underprioniglPOs on WSE
in the period 2005-2013 was 11.89%. This varied theyears and depended on
the size of the offer. We found analysts’ recomna¢inds to be inaccurate,
especially in forecasting revenues. Furthermorefouad that analysts tended to
be over-optimistic in revenue forecasts for theosdcand third year of the
forecast.

The paper proceeds as follows. We start by summarikie basic facts and
research conclusions referring to the Warsaw Skbathange. We believe this
background is essential in the analysis of behaviodinancial markets due to
social and cultural differences. We then move to thescription of data
and methodology, dividing it into two parts — oneatetl to underpricing and
one related to analysts’ recommendations. We foltbis with the analysis
and discussion of the results and conclusions.
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2. THE WARSAW STOCK EXCHANGE

The underpricing of IPOs has been a topic of themaeinvestigation for
decades. Although the world economy seems to bediably integrated, direct
comparison of IPO data from different countries nisy misleading [Ritter
2003: 421-434]. Differences in the market capitaian of companies quoted,
daily turnover and the impact of institutional aiadeign investors are obvious.
Less obvious differences result from behaviouratdes, which are difficult to
explain using quantitative data.

Although capital markets in Poland can be traceckhia 1817, Warsaw
Stock Exchange (WSE) only restarted operations 8911 Trading is
conducted on three markets: The Main List, New @aohn(for smaller
companies) and Catalyst (for debt instruments}hia paper we focus on the
Main List. The number of companies traded on thenMast reached 450 in
2013 and market capitalization is approaching 60fob PLN (Graph 1).
A thorough analysis of the development of WSE wesently published by
Kotosowska [2013].
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Graph 1. Cumulative abnormal returns for STOXX Ber&ustainability index inclusion
Source: own elaboration.

The WSE is growing but is described as thinly tchferzeszczyski, Bohl,
Serwa 2012: 32-33]. Recent studies indicate thaintthestry structure of the
companies quoted on WSE mirrors the Polish ecorf@raeszczynski, Gajdka,
Schabek 2009: 3-9].
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Capital markets and IPO markets are cyclical [Ibbntand Jaffe 1975:
1027-1042], [Ibbotson, Sindelar, Ritter 1994: 66—74pwry and Schwert
2002: 1171-1200], and the WSE is not an exceptidth, significant downturns
observed in 2001 and 2008.

In the period 1994-2003, annual returns on investrireWIG followed
the returns on S&P 500 but the changes were more volatiépl 2).
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3. DATASET AND METHODOLOGY

The dataset consists of 254 IPOs conducted on #ie Mst of the Warsaw
Stock Exchange in the years 2005-2013. We exclu@éedrifes that have
previously been offered on other markets. In thisoge all companies and
analysts adhered to International Financial Reportingdaras (IFRS).

Our research of analysts’ recommendations reqiinpdsing the following
constraints:

— The time period was limited to 2005-2010. The redegeriods ends
in 2010 as forecasts were compared to actual resuliarg iyego the future.

— Only reports prepared by brokerage houses were included.

— Only reports that included multiples and DCF valratmethod results
were included.
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Table 1. Number of IPOs in the dataset

Year 2005/ 2004 2007 2008 20(|)9 2010 2011 2p12 2013

No of IPOs included 35 37 67 25 12 24 28 12 14

Source: own elaboration.

After applying the assumed criteria, we identifiddrty IPO valuation
reports (Table 2). All of them were prepared by rimekerage houses: BDM,
DM BGZ, DM BOS, DM BZWBK, Millenium DM, DM Penetrator, DM PKO
BP, DM Polonia and IDM. Importantly, 28 out of the @@ommendations were
published by underwriters.

Table 2. Number of recommendations in the dataset

Year 2005 2006 2007 2008 2009 2010

No of IPOs included 8 8 9 1 3 1

Source: own elaboration.

In the analysis of the accuracy of revenue fore¢c&stecommendations had
to be excluded (due to lack of data for comparison).

3.1. IPO underpricing

In our analysis of IPO underpricing we apply thethmeology of first day
return, which does not differ from what may be foundPO-related literature
[Ritter 2003: 421-434], [Zarzecki and Matecki 2006261-274].
The computation follows the simple investment retaite equation:

IR _ Pi,t - POI 1

+="'pg (1)

where:

IR;; — denotes initial return for the investor on a partculPO,

P denotes the IPO day closing price and $@nds for the offer pri
Ht of shares.

Some authors suggest applying WIG adjustment toptime [Czapieski,
Jewartowski, Katdaski, Mizerka 2011: 31-33] but this view is not pagulWe
use simple return rates to allow for comparison.
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3.2. Investigation of recommendations

The method of precision determination employed byz&cki and Matecki
[2006: 261-274] was adopted to perform this partha&f investigation. The
authors compared the prices recommended by rewitghe real stock quotes
at three specified moments: on the day of recommemgjasix months after
its publication, and directly preceding the publimat of this article. One
modification had to be done — instead of curreotclstprices (which were
obviously not known for IPO related analyses), isgyprices were examined.
Two pricing methods were evaluated: discounted clstvs (DCF) and
multiples, as suggested by Ritter and Kim [1999:-43F] and Roosenboom
[2012: 1653-1664]. Whereas the DCF method in theneed reports always
resulted in a single price, multiples valuation treqtly provided for a range of
prices. In those cases the arithmetic average alaslated. We assume that the
valuation is ,accurate” if the value calculated dyalysts didn't differ by more
than 10% from the market price.

Womack [1996: 137-167], Capstaff, Paudyal and Re®&991 3-16],
Barber et al. [2001: 88-96], Asquith, Mikhail and A20Q5: 245-282], Loh
and Mian [2006: 455-483], Bradley, Jordan and RitB&0B: 101-133] used
similar assumptions in their analyses of brokeragemenendations on different
markets. Houston, James and Kacerski [2006: 111-fiB88jer investigated
the methods used by analysts to establish targetegriand whether
the comparable firms used to support target priceshelpful in explaining IPO
offer prices. We chose to investigate the analystgenue forecast accuracy
in DCF valuation models.

4. RESULTS AND DISCUSSION

We divide the analysis of our results into two pafPO underpricing
and analysts’ recommendations. The first part isnite to confirm the
existence of underpricing and to assess its valile second part aims at
providing for the assessment of the accuracy of anakgstsmmendations.

4.1. IPO underpricing on the Warsaw Stock Exchange

177 out of 254 IPOs were underpriced, while in 12 #gtock price
at the end of the first day of trading was equal te $elling price, and 65
provided negative returns on the first day of tngdiThe average underpricing
in the period 2005-2013 was 11.89%, although we fooadit varied with time
and depended on the size of the offer.



IPO Underpricing and Financial Analysts’ Forecast.. 123

100 95

100< Returr

0 < Return< 10%
10 < Returns 20%
20 < Return= 30%
30 < Return= 40%
40 < Returns 50%
50 < Return< 60%
60 < Returns 70%
70 < Return< 80%
80 < Return< 90%

90 < Return< 100%

Negative return (los

Graph 3. Number of IPOs with initial return breakaio Warsaw Stock Exchange (26€913)
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Underpricing changed significantly over the chogears (Graph 3). The
highest average value of underpricing was obseimed006 when 37 IPOs
brought an ,immediate” on average return of 28.44862008, following the
global economic downturn, negative levels of underprigirge observed.
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This confirms the results of earlier studies oreotmarkets. We also found
that underpricing fluctuates with the size of the offer.

On the WSE, the vast majority (83%) of companies do not ¢atiece than
250 million PLN from the market during an initiatlglic offering. It's these,
.Smallest”, IPOs which are underpriced to the largestent (12.78%).
The average difference between offer price and diast closing is smaller for
larger offerings. For the small group of the bigge<ds (more than 750 million
PLN), the level of underpricing rises again. Mostthbse largest offerings
(11 out of 17) were privatization related IPOs.
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Graph 5. Number of IPOs and the average initialrrein a breakdown by size of offering
Source: own elaboration.

The significance of underpricing is representedhsy ,money left on the
table”. It is calculated as the number of shared sulltiplied by the difference
between the first day closing price and the isswrige. Evidently, the total
money that pre-IPO shareholders and companieseatkoidsacrifice in order to
attract potential investors to buy shares, decreasgudly after 2010.
Fluctuations in the total value of money left on the tablel#so been observed
by Loughran and Ritter [2002: 413-444], whose exgian considers the
prospect and hot issue market theories. The prospect ttogoiges on a positive
change in the wealth of the issuers, whereas thenhdtet theory assumes that
more money left on table follows recent marketgiaad not necessarily market
falls. While we do not find clear evidence of angt issue market for our
dataset, an investigation of prospect theory [LjumgigwVilhelm 2005: 1759
—1790] may be an interesting field of further research.



IPO Underpricing and Financial Analysts’ Forecast.. 125

1800

1600

1400

1200

1000

800 1
600 -
400
200 - r

——

2005 2006 2007 2008 2009 2010 2011 2012 2013

Graph 6. Total value of money left on the tablengillion PLN)
Source: own elaboration.

4.2. Analysts’ recommendations

Firstly, the spread between the initial offeringcpriand the effects of
brokerage houses’ pricing attempts was examined.nWhe DCF valuation
method was applied, 80% of all IPOs were priced drigtihan their initial
offering price. Multiples valuation priced IPOs evanre optimistically, 87% of
reports provided a higher price. Interestingly, ambp valuations did not differ
from that which was eventually proposed to the mbads a subscription price.
Comparing the results of the valuation methodsiagpmultiples results were
on average overpriced by 19%, while DCF results weszpriced by 17%, with
a standard deviation of 0.18 and 0.23 respectively.

Since the database allowed for coupling recomméndadetails with
historical stock quotes, the precision could be stigated at several points of
time. In Graph 7, we present the percentage of theatian prices that turned
out to be correct a specified number of days dR€r. Our analysis indicates
that compared to the closing price on the first dagecondary market trade,
prices recommended by multiples valuations did differ from offering price
by more than 10% for only nine out of thirty cases. D@kiations turned out to
be only a little more precise — in eleven out aftyhcases this method indicated
the price precisely. Forty percent of recommendatidid not differ from the
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actual stock prices by more than 10% two weeks #ieIPO. After half a year
(assumed elapse time: 120 trading days from the, 1B@y 17% of all multiple
valuations indicated the price close to reality, leitonly one tenth of DCFs
provided such precision.
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Historical analysis of aggregated revenue behavimicates that although
revenues tend to grow after IPO, the dynamics @6 tirowth decreases.
This conclusion is consistent with previous obseovet by Brav and Gompers
[1997: 1791-1821]. Revenue behaviour greatly infb@ésnvaluation methods,
particularly, discounted cash flows. As indicated Hirsher [2011: 156],
EBITDA, depreciation, capital expenditures, and changeNWC — components
that by definition directly influence cash flow &masts — are obtained with the
use of the ratio of sales method. Such observafighs justify investigation
of revenue behaviour and forecasting accuracy whelyzang IPO valuations.

Four estimated figures were collected from 25 brages’ valuations:
revenue in the year of IPO — YO (annual resultsedog the year of initial
offering are published in following year), and tloldwing three reported years
(+Y1, +Y2, +Y3). Historical values of company revenuegich had been
actually presented in the original financial statais, were coupled with
numbers derived from brokerages’ DCF models.
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All brokerage houses’ recommendations were prephefdre companies

published the results of an IPQO’s financial yearO)Yitself. Although
underwriters had virtually unlimited access to apany’s financial statements
(as their representatives, they played an actiwe daking the process of price
determination and the following book building), efenecasts of YO turned out

to be inaccurate. Only 16 out of 25 forecasts wbensidering the first year
were precise (we understand a precise forecadbrdiffer by more than 10%).

The range of relative errors for particular yeargpriesented in Table 3. Each
column consists of errors sorted in an ascending manner.

Table 3. Relative revenue forecast errors for paldr years after IPO in ascending order

o OF OF OF o~ o o

Relative Relative Relative Relative
forecast forecast forecast forecast
errors errors errors errors
+YO0 +Y1 +Y2 +Y3
(ascending| (ascending| (ascending| (ascending
order) order) order) order)
—27.55% —-37.67% —60.00% —65.889
-19.43% —28.92% —44.52% -61.289
—-18.84% -19.21% —32.83% —59.549
-13.72% -15.87% -30.85 —49.439
—9.78% -15.12% —29.13% —39.789
—5.41% -12.50% —25.84% —36.029
—4.35% —-10.90% —25.54% -34.119
—4.11% —5.63% —22.47% —29.10%
-3.68% —5.33% -18.78% —20.15%
-1.76% —2.54% -17.98% —16.04%
-1.13% —1.85% —6.66% —7.93%
—0.72% 0.13% 1.04% —0.71%
—0.56% 1.01% 2.06% —0.24%
0.32% 2.97% 5.05% 8.88%
1.77% 5.38% 6.36% 12.91%
2.79% 6.05% 6.46% 13.66%
3.08% 6.16% 17.32% 14.02%
3.24% 10.09% 19.14% 17.22%
3.69% 15.67% 19.35% 22.22%
4.25% 19.18% 21.99% 32.38%
10.11% 22.21% 25.88% 36.04%
15.27% 31.89% 30.43% 38.43%
15.72% 36.97% 33.81% 38.43%
16.93% 37.25% 38.12% 48.88%
25.36% 39.17% 41.30% 51.54%
Total number of analysed forecasts: 25 25 25 25
Accurate forecasts: 16 10 6 4
Percent of accurate forecasts: 64.0006 40.00% 24.00%16.00%

Source: own elaboration.
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The overall accuracy of forecasts is low from theryvbeginning, and
drastically decreases with time. It is somewhat man for YO — only in 16
cases out of 25 estimated revenues in the sameiryeanich the IPO was to
happen had been correctly foreseen. For 5 companies -uesviemned out to be
much higher than expected (a relative error highan 10%) while four were
overestimated. The highest over- and underestimativare —27.55% and
+25.33% respectively (the negative sign of error ofles overestimation,
positive — underestimation. In this example: —27.58%tes to the IPO’s year's
revenues which had been predicted to amount to feilli®én PLN, against the
real reported revenues of 45.12 million PLN). As dadéd, the accuracy for the
following years decreased. The first years’ reveniresttly following IPO were
forecast accurately only in 40% of cases. The splesdeen minimum and
maximum errors also suggested lower forecastindjtguanaximum over- and
underestimations were 37.67% and 39.17%. The secahthizd years resulted
in an even lower efficiency of forecasters — theiedictions were correct
in 6 (24%) and 4 (16%) of trials. Shaded cells represthe range of
.=acceptable” error: +/—10%.

Faced with such inaccuracy, it is interesting teakhwhether published
forecasts are overly optimistic or pessimistichinit forecasts. The total number
of underestimated figures is 52, which, compared total of 48 overestimations,
leads to the conclusion that, generally, forecasiernot follow a clear sentiment
on the revenues and are neither especially opiimigtr evidently pessimistic
(Graph 8). They are simply inaccurate.

Analysis over the years indicates that while in M¥enues are neither
significantly underestimated nor overestimated, th ahd Y2 the results are
slightly underestimated. Interestingly, in Y3 the ules are once again
overestimated, and it may be expected that in Y4thadollowing years that
results would tend to be overestimated. As menti@bee, in the case of DCF
valuation, this leads to higher valuations, as |lgkars are used to calculate
the terminal value. This indicates that revenuedasts prepared by analysts are
inaccurate. Revenues are overestimated in the lates gktre forecasts.

5. CONCLUSIONS

A thorough understanding of underpricing is vitak fdecision-making
related to investments in IPOs. We confirm the exise of underpricing on
WSE. Our results indicate that on average undengriici the period 2005-2013
was equal to 11.89%, but varied with time. We obsereedsiderable
fluctuations in the total money left on the talllée also found underpricing to
be higher for smaller offerings and for privatizatioratet IPOs.
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130 Przemystaw Pomykalski, Maciej Domagalski

Our findings provide new evidence about the acgucdaevenue forecasts
in analysts’ recommendations for companies quoted telatively thinly traded
market. We found that pre-IPO valuations differ sabsally from actual first
day quotations. Analysts are overestimating thekstalue using both multiples
and DCF valuations. Analysis of revenue forecasticaie that analysts are
over-optimistic in their long-term forecasts (2—3 yediarahe IPO).

We believe that the results of this research camefiteinvestors and
analysts. Investors should be aware of; underprieind its value in recent
years; the inaccuracy of recommendations and fetegarepared by analysts.
Analysts should attempt to improve their forecastinghoes.
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Pzemystaw Pomykalski, Maciej Domagalski

NIEDOSZACOWANIE CEN EMISYJNYCH PIERWSZYCH OFERT PUB LICZNYCH
AKCJI ORAZ DOKLADNO SC PROGNOZ ANALITYKOW W POLSCE

W artykule dokonujemy przeglu teorii, cech aktywn@i i niedoszacowania cen
emisyjnych (IPO underpricing) pierwszych ofert pabhych na Rynku Giownym Gieldy
Papieréw Wartéciowych w Warszawie. Potwierdzamy, wiele zjawisk zwiazanych z IPO nie ma
charakteru statego. Baagjna behawioralnych aspektach niedoszacowania mésyjaych akcji
weryfikujemy dokladné¢ wycen gietdowych sposglzanych przez analitykéw przed pierwszymi
ofertami publicznymi. Analizac baz danych stworzan na potrzeby artykutu obserwujemy
rozczarowujcy brak doktadnéci nie tylko w zakresie wycen spétek, ale zakw prognozach
przychodéw, na ktérych owe wyceny baguj

Stowa kluczowe:IPO, oferty publiczne, Polska, finanse behawiaraln



