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Meaauring the Long-run Sock Returns to Invesors

Seung-Doo Choi*

Abdract

This paper compares long-run returns of privatization initid public offerings to those
of domestic gock markets of respective countries using a sample of 196 privaization initid
public offerings from 39 countries. The evidence indicates that the privatization initid
public offerings (IPOs) dgnificantly outperform their domestic stock markets. There ae
bgtantial differences in the longrun performance of privatization IPOs depending on the
return estimation techniques, however. Evidence indicates that the inference based either on
conventiond t or on skewness-adusted t datistics may yidd misspecified test gatistics. The
qudity of edimation tends to be improved by simply eiminaing the outliers from the
sample, expecially for the buy-and-hold abnorma return technique.

|. Introduction

Privaization has recantly become the pdlicy of choice in both indudridized and
devdoping countries. Over the past two decades, 40 govenments around the world have
obtained 37 ftrillion dollars in proceeds from the divedtiture of sate-owned enterprises (SOES)
through 166,300 deals of privatization programs. It has been promoted based on the evidence
that privatizations save to improve the efficdency and profitability of a firm. Gdd, Jones,
Tandon, and Vogdsang (1992), Megginson, Nash and van Randenborgh (1994), and Dewenter
and Mdaesta (1999) dl dike, report that there are dgnificant improvements in firm output,
efficency and profitebility folowing privetization.

The aove evidences indicate that the ownership matters to the vadue of the firm. Then,
how the capitd markets react to privaizaion of an SOE. Recently, Megginson, Nash, Netter,
and Schwartz (1999) document that average market-adusted (cumulative) abnormd returns of
privatization are dgnificantly podtive over one-, three-, and fiveyer holding periods. Ther
findings are in shap contrast with those of Ritter (1991) who reports that there is long-run
under-performance phenomena in the U.S. IPO maket. However, Fama (1998) and Lyon,
Baber, Tsa (1999) argue that commonly used methods for longrun anormd returns tend to
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yidd misypecified test datigics. Baber and Lyon (1997) indicate tha cumulaive abnormd
reiurns (CARs) are a biased predictor of buy-and-hdd abnormd returns (BHARS). Maoreover,
CARs do nat reflect investor experience. Thus, it gopeers that the assartion, "privaization IPOs
(PIPOs) outperform the merket,"”is unwarranted.

This paper invedtigates the longrun returns to investars using a sample of 196 PIPOs
from 39 countries during the 1981-1997 period. The long-run stock performances ae estimated
by CAR technique and BHAR technique. Tests are based on conventiond t ddidtics as well as
outlier detection technique suggested by Beldey, Kuh, and Wedsch (1980) and bootstrap
methods and skewness-ad usted t-ddigtics recommended by Lyon e d. (1999).

The remainder of the paper is organized as fdlows. Section  summarizes the literatures
on the financd peformance of privaization. Section addressss the dHaidical isues
concarning estimetion on long-run anormd returns of event firms. Sample and methodology
ae dexribed in section . Section presents the findings on the long-run abonormal returns.
Section  concludes.

II. Operating and Fnancid Performance of Privetization

The UK. based datebase Frivdisation Internationa summarizes that 40 governments have
rased 37 trillion ddlas through share offerings and direct sdes over the period 1977-1997. It
is believed that the impact of equity issuance by governments on liquidity and tota
capitdization of regpective domestic and intenaiond sock makets has been profound.
Megginson et d. (1994) repot tha privaizaion IPOs ae dmogt adways the largest equity
offerings in the higory of most domegtic cgpitd markets and usudly cause a dgnificant
increase in the number of sharehdders.

One of the empiricd question rests on the long+un performance of privatized firms. Ritter
(1997) reports that there is long+un under-peformance phenomena in the U.S. IPO market.
Voluminous follow-up sudies confirm that the long-run underperfarmance of IPOs is a globd
phenomenon. In contrast, Megginson & d. (1999) document datidticdly dgnificent positive
long-run CARs for the sample of 158 PIPOs from 33 countries.

These rexults ae consgent with the economic success of priveization, empiricdly
supported by Gdd et d. (1992), Megginson et d. (1994) and Dewenter and Mdaesta (1999),
among others. Megginson e a. (1994) documentt that privaized firms increase red sdes,
become mare profitable, increase ther capitd investment spending, and improve their operding
efficiencies. Other dudies ds0 repat tha thee are dgnificant improvements in firm output,
efficiency and profitebility following privatization. In contrast Jain and Kini (1994) show that
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the post-issue opeding pefomance of IPOs fdls shot of matching firms, while they
outperformed the matching firms in the pre-issue period. Therefore it is naurd for us to
expect long-run out-peformance of PIPOs unless the initid trading prices pefectly reflect a
future inarease in the performance of the firm.

[Il. Tes of Long+un Returns

One of the mogt intensvely discussad issues in financid economics in recent years has
been the long+run return earned by investors who purchase the share of event firms. It gopears
tha an andyss of longrun abnormd return is treacherous. Lyon e d. (1999) show in ther
random sample smulaion that commonly used methods for long-run anormal returns tend to
yied mispecified test datigtics. Baber and Lyon (1997) document that long-horizon returns are
positivedy skewed and that this poditive skewness in the digribution, from which dbsarvations
are drawn, results in the sample digtribution being negatively skewed. This leads to an inflated
sonificance levd for lowe taled tests and a loss of powe for upper taled tests. Moreover,
Fama (1998) indicates that a spurious @normd return of x percent pe month eventudly
becomes ddtidicdly rdiable in long-horizon anormd returns, unless expected differences
between the reurn on event firms and on bendmaks ae dose to zeo. The Haidical
problems will be worsened if the dnormd returns are dbtained by compounding (BHARS)
rather than summing (CARS).

However, CARs ae dso auject to other problems. Baber and Lyon (1997) argue tha
CARs ae a bhiased predictor of BHARs. They show that empiricd rgection levels of CARs
fdl short of theoreticd leve in ther random sample, while those of BHARS do not. Moreover,
it is bdieved that CARs may not reflect investor experiences. For example, a meen annua
BHAR of 10 percat can be interpreted as the additional return of 10 percent earned from
invesing in a sample rddive to a benchmak portfolio, while one year CAR of 10 percent
might not be trandated into a measure of annud return.

Thus, Babe and Lyon (1997) advocate the use of BHARs over CARs in detecting
long-run abnormd stock returns. In the follow up study, Lyon e d. (1999) recommend the use
of bootstrgoped skewness ajudted t-gatigtics, to control the skewness bias when long-horizon
reurns ae caaulaed usng the BHAR method (pp. 174-175). Their method is based on the
norma goproximation technique. Efron (1979) suggests tha standard deviation of the bootstrap
sampling digtribution can be used to estimate the standard deviaion of the hypothesis sampling
digribution. He assumes that the shgpe of the hypothesis sampling digribution is normd and
the bootstrgp sampling didribution is only used to edimate the variance of the normal
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digribution. The hypothess test takes the following form:

Rietif P(E = £ 0)< a ©

-t
whare &= stddev(t,[x])

Note that the denominator of eguation (1) is a bootdrgpped verson of the etimator, in
lieu of stddev(t[x]) used in the conventional t test. Adding the skewness adjustment factor to
equation (1) is reduced to the test ddidtic recommended by Lyon et d. (1999). Specificdly,
their bootstrgoped skewness-agugted t-ddidtic is calculaed as falows:

1A 1 -
tsa=\/ﬁ[5+§752+a7’] @
where,
S: ﬁ and /\= i21(16\Ri2" ARZ.)
o(AR.) ' 7 no(AR,)®

Note tha % is an esimate of the coefficient of skewness and Vns is the conventiona
t-gaidic. The skewness ajusment procedure is supposed to cure the daidicd prablems
aidng from the asymmetry of the sample distribution.

In aum, there is no conduson on the estimation technique of egimaing the levd of
long-run stock returns. Therefare, the problems arisng from the estimation techniques should be
decided by the red data.

. Data and Methodology
1 Data and Dexriptive Satidics

The sample includes 196 candidate PIPOs from 39 countries that took place between 1977
and 1997. The main sources of data ae the privatization datebase, Privatization Internationa
and Jones et d. (1999). For those trensactions representing IPOs, stock market data ae
collected from Datastream Internationd .

The find sample of PIPOs, described in teble 1, condgs of 196 initid equity issues,
which cdlectivdy rased 189 hillion ddlas for 39 countries. Interestingly enough, table 1
shows that frequency of PIPOs and mean of dake sold are dosdy rdated to the income leve
(GNP per cgpita) of the country. The World Bank dassfies 49 countries as low-income, 60
countries as middie-income and 24 countries as high-income economies. Table 1 shows that
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only 4 low-income countries have conducted 13 PIPOs worth 5 billion ddlars while 17
countries in high-income economy have conducted 108 PIPOs worth 160 billion ddlars. Mean
dake 0ld a initid offer equas 305 percent for low-income, 36.1 percent for midde-income,
and 57.6 percent for high-income economies.

Table 1 Sample Description
Sample Sanple  Sake Sold  Mean proceeds in Tota Proceeds in

Country

Period Sze (% Million of Dollar Million of Doller
Egypt 1994-96 5 A8 2 124
India 1991-97 3 05 517 1034
Indonesia 1994-96 3 26.3 1017 3,050
Kenya 1994-96 2 35 29 58
Low income 1991-97 13 05 402 5,222
Argentina 1991-94 5 26.1 958 4,7895
Greece 1996 2 76 216 431
Hungary 1992-96 9 R3 619 557
Koreg, R. 1983-94 3 25 1921 5,764
Malaysia 1985-95 1 2.1 383 4,208
Morocco 1993-96 4 3 69 278
the Philippines  1991-94 3 133 195 584
Poland 1991-97 22 517 3 689
Portugd 1990-97 5 29 791 3955
Thaland 1989-97 6 313 107 643
Middle income  1985-97 73 36.1 329 23991
Augrdia 1991-97 8 695 1736 1920
Austria 1987-95 10 378 1% 1843
Canada 1988-96 8 680 490 3917
Finland 1994-95 2 217 235 469
France 1986-97 9 65.7 2,978 26,805
Germany 1988-96 4 364 3,729 14915
Jepan 1986-96 4 456 7,552 30,209
lsradl 199293 3 284 140 420
Italy 1994-97 5 200 1793 8,965
the Netherlands ~ 1989-94 2 2 2,244 4,487
New Zedand 1991-92 3 355.8 3 936
Norway 1990-95 3 548 198 595
Sngapore 1990-%4 7 2938 361 2,524
Spain 1987-97 5 467 517 2,585
Sweden 1993-95 3 422 666 1999
Taiwan 1991-96 4 131 100 39
UK. 1981-97 26 89.2 1493 38,813
High income 1981-97 108 57.6 1480 159,799
Other countriesa 1989-1996 7 43.87 1200 8.39
Full Sample 1981-97 196 476 974 189,012

a Bdgium (1996), Denmark, Greece (1996), Pekistan (1994), South Africa (1989), Turkey (1988),
U.S (1989), and Venezudla (1996),



80 Seung-Doo Choi

2. Methodology

| edimate privatization returns oneyear to fiveyear holding periods following the offer.
The long-horizon returns, are based on monthly returns. They are cdculated using the dosing
price of the firg trading dae. | adust the stock return by subtracting the contemporaneous
reurn on a domestic maket index from the return on each privaized firm. Spedificdly,
long-horizon buy-and-hold abnorma returns are calculated as follows:

BHAR, = TT1+R)-[TU+Rye) ()

where, BHAR is buy-and-hold anormd reurn,; t is the number of months from the first

trading day; t is the peiod of investment in months (t = 12, 24, 36, 48, &); Rit is the

return on security i in month t, and RMCt is the market return of the country in month t.
CQumulaive anormd returns are cdculated as follows:

CAR .= glRil' glR MCt (4)

| sdect the mogt comprehensive, vaue-weghted market indices of the sample countries
with as many liged firms as possble in the respective country, to catch the generd movement
of the market. Details on the market indices are avalable from the author.

V. Reallts

This section presents the long-harizon return results for our samples of PIPOs. Table 2
reports summary gaigics on the long-horizon CARs and BHARs far the 196 PIPOs in the
sample. Reaults in table 2 rgect the null hypothesis of no difference between holding period
reurns of PIPOs and market returns of their home countries. Results indicate tha anormd
returns messured both by CARs and BHARs ae dgnificantly and condgtently podtive over
each holding period. Over five years, PIPO firms have outpeformed their respective markets
by 3154 percent in the CAR technique and by 59.14 percent in the BHAR technique.

The results in pand 1 indicate that the estimated CARs tend to follow norma digribution.
The edimates of skewness and kurtoss show thet the underlying digribution is normd,
dthough mean returns tend to be gede than the median return. In contrast, the results in
pand 2 indicate the underlying digribution of BHARs ae not norma. The median returns are
much smaler than mean returns, but neveathdess postive over each holding period.
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Table 2 Summary Sdidics: Long-run Abnorma Stock Returns

Holding period Oneyer Two yexr Three Yexr Four yer FHve yexr
(Pand ) Cumulaive abnorma return:
Mean 0.1456 0.2019 0.2227 02945 0.3154
Median 0.1112 0.1689 0.2100 02936 0.2890
Skewness 0.245 0.137 0218 -0.706 -0.299
Kurtosis 0616 0.323 0593 3.163 1682
t 5.615a 5.73%a 5281a 5.796a 5419

(Pand 2) Buy-and-hold abnormd return:

Mean 0.1716 04139 04734 0.6846 05914

Median 0.1094 0.1580 0.1319 0958 0.1700
Skewness 0.650 8.985 3.037 5377 5910
Kurtosis 3.376 110.950 18.134 46.672 65.040

t 5.055a 2618 3.78% 3.349% 1888¢c

[p-vdue, conventional] 0.000 0.010 0.000 0.001 0061
[p-vaue, bootstrapped] 0.000 0.000 0.000 0.000 0031
Kewness-ad usted t 5.109a 3.361a 4321 3.845a 6.720a
[p-vdue, bootstrapped] 0.000 0.000 0.000 0.000 0.000
N 196 195 188 183 172

* The superscript a and ¢ indicate significant a 1% and 10% level, respectively.

SKewness edtimates of holding-periods seem to be a an acceptable levd while kurtoss
edimates indicate significant departure from norma distribution. Results of norma probebility
plot (do not reported) dso indicate that the sample didribution is not norma. The descriptive
gatigtics reported in table 2 cealy show that the sample digribution of BHARs do not follow
norma but asymmetric, heavy-tailed digribution.

Therefore | draw 1,000 bootstrgpped resamples from the origind sample of size nb = /4
for each holding period, as Lyon e da. (1999 recommend, and cdculate bootstrgoped
donificance levd for the conventiond t-datistic. Bootsrgpped results lend support for the
assations of Fama (1998) and Lyon et d. (1999) that conventiond t test leads to an deflaed
donificance levd for the upper taled tests. Test rexults based on the bootstrgpped
skewness-adusted t-gatigtics, uggested by Lyon e d. (1999) confirm our conclusons of
sgnificant difference between privatization and market returns.

In aum, dl of the methods: conventiona t test, bootstrgpped t test, and bootstrgpped
skewness-ag usted t test show tha privatization shares do outperform the market. However, the
edimates of skewness and kurtosis reparted in pand 2 of table 2 indicate that the estimates do
not properly describe the true vaue of returns to investars. Adusment for the skewness may
not be asufficient to cure the heavy-tailled problems of BHAR. Thus | employ outlier detection
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technique to eiminate the contamination for the sample digtribution.

Atypical observetions may have somewhat large influence on the parameter estimation and
inferences. Qutliers can be defined as having diffeeent characterigics from underlying
digribution. The samples with some outliers cannot explain the underlying distribution exactly
a the datidicd point of view. Outliers would exaggerate the estimated levels of skewness or
kurtosis. The usud confidence intervd cannot assure the dgnificence level. Thus, a tes or
inference made without diminating outlier effect tends to draw some fase condusions.

Two-year return vividly illusrates the influence of outlie's on the test. Skewness and
kurtoss of two-year return is edimaed as 8895 and 110.95, regpectively. This indicates that
the sample didribution is severdy skewed and surprisingy heavy-taled. The t datigic seems to
be underegimated by some outliers. To decide the influence of outlier on our edimation, |
adopt Bedey, Kuh, and Welsh (1980)'s R-sudent datigic. Any obsarvation whose R-student
vaue is gedea than 4 is conddeed as an outlier, and is deeted from the data .
Soedificdly, | ddete 6 dbservations from oneyear retun, 5 dbsarvations from the two-year
BHAR, 5 dbsavaions from the threeyear BHAR, 4 obsavaions from the four BHAR, and 4
obsarvations from the fiveyer BHAR sample. The rexults in teéble 3 indicae that the
skewness (kurtoss) of twoyear BHAR ae deoressed to 0.991 (2.137) from 8985 (110.95) if
we ddete the autliers. Then we can say the didribution is symmetric, and thus a confidence
intervd of the esimae can be minimized to draw an informetive concluson. These reaults
clealy show that long-horizon aomady might be more sendtive to outliers then to
methodology of estimating the long-horizon return.

Table 3 SUmmay Satidics for BHARs from the outlier detected sample

Holding period One yewr Two year Three Year Four yer Five year
Mean 0.1429 02411 0.3026 0.3967 04376
Median 0.0900 0.1436 0.1008 0.1455 0.1679
Kewness 0619 0991 0.628 0.887 0.768
Kurtosis 0919 2.137 1100 1812 1814
t 5.103a 4353 4,031a 4.48% 3.787c
N 190 190 134 179 168
Number of outlier 6 5 5 4 4

* The superscript a indicates significant a 1% leve.

VI. Concduson

There has been a generd tendency that privatization 1PO outperfarms its domegtic capital
maket, over a fiveyear holding period. These findings are in shap contrag with those of
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Ritter (1991) and othes who report that there is long-run underpeformance in the 1PO
market. However, these are consistent with recent empiricd findings. Brav and Gompers (1997)
indicate tha private firms with andl offers underperfarmance in the long-harizon while those
with large offers do not.

Next, there are subgtantid differences in the long-run performance of privetization 1POs
depending on the return edimation techniques. The empiricd didribution of BHAR ae
ubgantidly different from normd digribution while CAR offers rdatively stable test reaults. |
find that the inference based on a skewnessadusted t ddidtics, which is recommended by
Lyon e d. (1999) may dso yidd mispecified test datidics. It gopears that the substantial
depature from normd didribution can be atributed to the influence of outliers. Atypica
obsarvations seems to have somewha lage influence on the paameae edimation and
inferences. An inference made without eiminaing outlier tends to draw some fdse inference.
The qudity of estimation tends to be improved by smply diminating the outliers from the
sanple, expecidly for the BHAR tedhnique, since the procedure sarves to solve the heavy tall
prablems which have serious contaminations in estimations and tests. This leads to improve the
power of the test and robustness of the estimates.
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