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. Introduction

The U.S. has had a long history with respect to share repurchases. In
1995 alone, the use of share repurchases resulted in a net reduction of
U.S. $2.3 billion worth of shares with the dollar amount of buy-backs
exceeding the amount of new shares issued. Considerable evidence
existsthat the financial market reactsfavorably to the announcement of
open-market repurchases or buy-backs.! It is well established the
average positive abnormal return from open market repurchase
announcements by U.S. companiesis significant and on average2to 3
percent.? Similarly, for Australian companies conducting on-market
buy-backs, the average abnormal return is again a significant 2 to 3
percent. Inmorerecent years, the Australian evidenceisthat the market
reaction is now greater and of the order of 4 to 5 percent.?

A number of motivations have been proposed as possible
explanations for the overall positive market reaction to buy-backs (see
Mitchell and Robinson, [1999]). One that receives constant and wide
support in the literature and from management is the “signaling of
undervaluation” explanation. Surveys of management for U.S.
companies (see Baker, Gallagher and Morgan, [1981]; Wansley, Lane
and Sarkar [1989] and Tsetsekos, Kaufman and Gitman, [1991]); and
for Australian companies(Mitchell and Robinson, [1999] and Mitchell,
Dharmawan and Clarke, [2001]) have all reported signaling of
underval uation is one of the most common cited motives for on-market
buy-back activity. The undervaluation motivation has remained
prominent over time. A recent survey of U.S. managers of firms
engaging in open-market repurchases by Baker, Powell and Veit (2003)
found that while the importance that management attaches to some
reasons for repurchasing has changed, signaling of undervaluation
remains the most prominent.

The Australian market provides a unique environment to test the

1. The terms share buy-backs and share repurchases are used interchangeably in this
paper and refer to the situation where acompany acquiresits own sharesor previously issued
capital.

2. Forinstance, U.S. studies such as Dann (1981), Vermaelen (1981), Comment and
Jarrell (1991) and Ikenberry, Lakonishok and Vermaelen (1995) to name a few.

3. Harris and Ramsay (1995), Christianto, Clarke and Mitchell (1997), Lamba and
Ramsay (2000) and Bal achandran and Troiano (2000) all provide evidencefor the Australian
environment.
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undervaluation theory for a number of reasons. First, the institutional
and structural aspects of Australian buy-backs are vastly different from
that of U.S. and even other Commonwealth countries such asthe U.K.
As an obviousillustration of the structural differences, different types
of buy-backs are permitted in Australia in contrast with the U.S*
Structural differences are highlighted in the requirement for Australia
that aformal announcement of the intention to buy-back must be made
together with detailsregarding the timing, extent of the repurchase and
participation of directors. Investorsarethuswell informed, the buy-back
activity istransparent and disclosed from start to finish. Moreover the
announcement in Australiais more definite in its statement and is not
effectively a general mandate as it is in the U.S. (Stephens and
Weisbach, [1998]). Most importantly, Australian companies must
disclose the motive of the buy-back in their announcement. This is
uniquefromall other repurchase environments. Finally, therehavebeen
two distinct regulatory regimesin Australia. The simplification of the
buy-back requirementsin December 1995 allows usto logically expect
different managerial responses and motivation over the different time
periods. The reduction in costs and ease with which buy-backs can be
conducted may enable them to be more readily employed asasignaling
mechanism following the change.

Combined, the above aspects provide anecdotal evidence that
undervaluation is likely to be a stronger driving force for buy-backsin
Australiarelativeto other countries. Moreover, the study contributesto
the literature as an accounting based valuation technique is used to
identify undervaluation. Thisisvaluableanditisarguedthat it provides
a powerful alternative to studies that ssimply consider share market
response. Accounting based valuation techniques have not been used
previously within the buy-backs context so the study explores new
ground in this area.

Specificaly, this paper examines whether buy-back companies are
undervalued relative to non-buy-back companies and whether the
undervaluation (if any) is reduced after the buy-back announcement.
Another aspect is if the undervaluation manifests itself more (i) for
buy-backs post the 1995 legid ative change, (ii) by companiesthat cite
a motivation of undervaluation, and/or alternatively (iii) for initial

4. The appropriate requirements in the Corporations Law legislation are currently
contained in sections 257A-257J. For a detailed comparison of the differences in the
institutional framework of buy-backsin Australiarelative to other markets see Dharmawan
and Mitchell (2001).
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buy-back activity. Finally, the paper considerswhether (any) differences
in undervaluation are related to relevant characteristics of firms or the
actual buy-back.

As expected, systematic undervaluation is discovered only for
on-market buy-backs. Prior to the on-market buy-back announcements
companies are significantly undervalued relative to a control sample.
In general, on-market buy-backs are a useful and predominantly
effective signaling mechanism. Following the introduction of the
regulatory change in December 1995, undervaluation prior to the
buy-back is more pronounced, consistent with previous studies that
document greater share price reaction for thislater period (Lamba and
Ramsay, [2000]). The most notableresult isthat alarger degree of prior
undervaluation occursfor those buy-back events where undervaluation
is explicitly identified as a motive. This confirms management can
identify underval uation and takes stepsto addressit through on-market
buy-backs. Contrary to expectations, initial buy-backs or those
conducted for the first time have less undervaluation and signaling in
comparison with repeat buy-backs. Thelower signaling power of initial
buy-backs may be due to repeat buy-backs being more convincing in
their motive of signaling undervaluation.

In the next section, abrief discussion on some relevant institutiona
issuesisprovided. Thisisfollowed by areview of relevant literature on
buy-backs and the specific research questions in section 111. The data
and research method are discussed in section IV. Results are then
presented in section V, followed by concluding remarksin section V1.

[l. Institutional | ssues

Prior to 1989 companiesin Australiawere prohibited fromrepurchasing
their sharesand could only reduce capital through acomplex and costly
capital reduction scheme that required court approval. Finaly, after
much debate, the legisation removing the prohibition against share
repurchasescameinto effect on 1 November 1989. Hence, for Australia
share buy-backs are a relatively new phenomenon. Contrary to
expectations though, the initial legislation was not successful. In the
first few years following the lifting of the share buy-back prohibition,
only a few companies availed themselves of the new capital
restructuring technique due to the complex legal requirement and
restrictions contained in the original legislation. This made early
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buy-backs a costly and difficult exercise. There was also the initial
scepticism of Australian managers unfamiliar with the buy-back
mechanismand thelack of major prominent “blue-chip” companiesthat
engaged in this activity.

In order to address the lack of buy-back activity as well as the
onerous legislative provisions the First Corporate Law Simplification
Bill and subsequent Act (FCLSA) was introduced effective December
1995. Under the new legidlation, buy-back companies were no longer
required to provide directors solvency declarations, auditors' reports
on those declarations or for selective buy-backs an expert report on the
integrity of the buy-back. The FCLSA legidlation further allowed
companies the flexibility to buy back more than 10 percent of their
issued capital within twelve months for equal access, on market and
selective buy-backs provided they obtain approval from their
shareholders.” For equal access and on-market buy-backsthat are under
the 10 percent limit no approval requirement is now necessary and the
buy-back can be conducted almost immediately once the management
has made the decision to do so and it isannounced to the market. Given
the legislative simplification and the fact that buy-backs are now less
costly one would expect that buy-backs are more readily employed as
asignaling tool.

Following therel ease of the FCL SA effective December 1995, there
isasurgeinthe popularity of buy-backs (seetable 1). Fromtable 1there
isadramatic increase in both the number and the dollar value of share
buy-backsby Australian companies. Buy-back activity in 1997 and 1998
exceeded the A$3.2 billion amount mark or a greater than 12-fold
increase on the A$272 million figure for 1992, which was the highest
yearly repurchase for the pre FCLSA period. Furthermore, in the
12-month period to June 1999, the financial press estimated buy-backs
worth about A$8.8 billion were undertaken. In contrast with previous
experience, over themorerecent period thetop 15 companiesaccounted
for about 97 percent of the total buy-backs value. Clearly by 1999
buy-back activity was more prominent, undertaken by high profile
companies and was entrenched as part of Australia s corporate culture.

5. Anoverview of thetypes of buy-back, the formal requirements of the legislation as
well asthe differences under the new FCL SA legislation are given in Mitchell and Robinson
(1999) and Dharmawan and Mitchell (1999).
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[11. Development of Resear ch Questions

A number of studies have examined the signaling of undervaluation
motivation of buy-backs. Two major approaches are evident. The first
looksat the abnormal sharereturnsof buy-back companiesaround, prior
to and after the buy-back event.

Theinitial Australian study by Harrisand Ramsay (1995) examined
just 16 buy-back announcements by companies over the period 1989 to
1993. Across al buy-back types they reported insignificant positive
cumulative abnormal returns (CARs) of 4.1 percent around (-5/+5) the
buy-back announcements.® Equal access buy-backs generated the
highest CARs of 8.4 and on-market 2.1 percent for the equivalent event
window. A later study by Christianto, Clarkeand Mitchell (1997) found
the abnormal returns for on-market share buy-backs to be the highest,
namely 2.5 percent over 11-day (-5/+5) window but this again was not
significant. Performance of the buy-back companiesinthelong-runwas
not conclusive. Generally thelong-run performance was poor (negative
CAR) but the magnitude differed depending on the benchmark against
which the performance was measured. More recently, Lamba and
Ramsay, (2000) documented a 5.0 percent response for on-market
buy-backs for the (-5/+5) period after the December 1995 FCLSA
implementation which is greater than that for the period prior (4.1
percent). Lamba and Ramsay (2000) suggest that the highly regulated
regime prior to the FCLSA influenced the informational effects and
market reaction and made on-market buy-backs less effective as a
signaling mechanism. This finding was somewhat in contrast to the
results of Balachandran and Troiano (2000). In addition, Balachandran
and Troiano, (2000) found the announcement effect was stronger for
initial on-market buy-backs (2.6 percent) but the later study of Otchere
and Ross, (2002) does not.

Inthe U.S. originally, Stewart (1976) and more recently Ikenberry,
L akonishok and V ermael en (1995) found that buy-back companiestend
to perform better inthelong run than non-buy-back companies. Further,
Comment and Jarrell (1991) reported a negative correlation between
announcement date returns and returns 40-days prior to the
announcement. Stephens and Weisbach (1998) in the U.S. and
Balachandran and Troiano (2000) for Australian data confirm this

6. The mean-adjusted model, the market-adjusted model and the risk-adjusted market
model (CAPM) were used to measure abnormal returns.
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finding.

Thepositive market response can al so be explained by the resol ution
of agency problems associated with having excess cash (Otchere and
Ross, [2002]), tax benefits of the buy-back in lieu of dividends, and/or
signaling of increased future payout/performance. Positive responses
around or after the buy-back do not in themselves necessarily result
from undervaluation. Hence, by studying the buy-backs of those firms
that explicitly provide undervaluation as a reason, the experiment is
sharpened and focuses directly on the area of interest, namely the link
between the buy-back and the signaling of undervaluation.

The second common approach is to compare the underval uation of
buy-back compani esrelativeto somebenchmark group usingafinancial
statement proxy such as the market-to-book or Tobin's-Q ratio
(Ikenberry, Lakonishok and VVermaelen, [ 1995]; and Barth and Kasznik,
[1999]). Theseunderval uation proxiesareindirect, noisy measureswith
a variety of interpretations. For instance, some other common
interpretations of the book to market ratio are investment/growth
opportunities, a measure of market liquidity and/or related to
unspecified risk factors (Fama and French, [1995]; and Barth and
Kasznik, [1999]). One of the reasons market value typically exceeds
book valueisconservative accounting practices (Imhoff, [1988]) and an
accounting system that fails to take into account many assets such as
intangibles.

The capital market research from the U.S. (Dann, [1981];
Vermaelen, [1981]; Comment and Jarrell, [1991]; and lkenberry,
Lakonishok and Vermaelen, [1995]), Canada (Li and McNally, [1999])
and Australia (Harris and Ramsay, [1991]; Christianto, Clarke and
Mitchell, [1997]; Balachandran, and Troiano, [2000]; Lamba and
Ramsay, [2000]; Otchere and Ross, [2002]) found positive abnormal
returns around and following the announcement of on-market share
buy-backs. This previousresearch impliesthat buy-back companiesare
undervalued relativeto their non-buy-back counterparts. Therefore, the
first question is whether on-market buy-back companies are
undervalued relative to the non-buy-back companies before the
announcement. The second issue that is examined is do on-market
buy-backs reduce information asymmetry and/or are they effective
signals of undervaluation? If so, it is expected that the relative
undervaluation will decline after the buy-back announcement.

On-market buy-backs are concentrated on for thefoll owing reasons.
First, on-market buy-backs are the most prolific and the most topical in
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the financial press. Second, signaling of undervaluation is more
appropriateand contentiousfor theon-market category. Finally, surveys
of management of buy-back companiesby Baker, Gallagher and Morgan
(1981), Wansley, Lane and Sarkar (1989) and T setsekos, Kaufman and
Gitman (1991) in the U.S. and Mitchell and Robinson (1999) and
Mitchell, Dharmawan and Clarke (2001) in Australia note the strong
support for the signaling of undervaluation motivation is primarily for
on-market buy-backs.

Finally, other aspectsthat are considered arewhether underval uation
ismore predominant, for buy-backs after the FCL SA legidlative change
(Lambaand Harris, [2000]), for initial buy-back activity (Balachandran
and Troiano, [2000]), or for those companies that specifically cite the
motivation of undervaluation. Buy-backs that explicitly state that the
underlying management motiveisto signal underval uation should have
greater underval uation prior to the buy-back and correspondingly, if the
signaling iseffective, agreater reductionin the underval uation after the
buy-back.

V. Research Method and Data Sample
Method and Ohlson RIVV Model

Fundamental value, V, of the on-market buy-back companies is
calculated using the Ohlson Residual Income Va uation (Ohlson RIV)
model.” Once cal cul ated, the fundamental value, V, isthen compared to
the market value, M,, and the V/M, metric determined. A buy-back
company is deemed undervalued/overvalued in arelative sense if the
ratio at thetimeof buy-back isgreater/lessthan V/M, for the appropriate
matched control company for the same time period.® The matched
control method is thus used to capture any widespread level of V/M,
associated with similar companies at the same time period as the

7. Forthereasonsoutlinedin Ohlson (2001) thetermand designation RIV isused rather
than EBO, which refers to Edwards-Bell-Ohlson framework. More specifically, the Ohlson
RIV model incorporates the appropriate and assumed linear information dynamics into the
RIV model. Ohlson (2001) refersto it as EBD or the earnings, book value and dividendsin
the equity valuation model.

8. Anabsolute measure of undervaluation is also examined based on value of the Vi/M,
metric relative to 1.
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buy-back.

Itisargued that the above approach providesadirect and alternative
test of the undervaluation explanation for share buy-backs. It
concentrates on identifying and assessing fundamental value and
undervaluation specifically and it uses an accounting based valuation
technique which, rather than relying on, complements market-based
reactions. It is noted that this approach is naturally ajoint test of both
(i) theefficiency of the Ohlson RIV accounting based model and (ii) the
signaling value of the buy-backs. The resultsthus need to beinterpreted
in such light.

The value of firm V, in the residual income valuation (RIV) model
comprises two elements:® (i) the book value of equity (b,) and (ii) the
expectation of future abnormal earnings (E[>¢,]) where (E[X.]) =
E[X., —rb.,_] sothat it can be expressed as:

E, [x[iii]

. 1
(I+r1) @)

Vo=h+Y.

Where; x,,; = Net income or profit after tax and abnormal itemsin the
i" period, b, = Book value of equity at timet, r = Required rate of return
or discount rate.

The Ohlson RIV model requires the time series of expected future
abnormal earnings, x¢,. The model relies on linear information
dynamics (LID) to express the expected future abnormal earnings in
termsof past abnormal earnings. Thetwo LID equationsarerepresented
as.

Xis1 = OX + vt & ; (2

Vel = Y Vit & 3
Where:

v, = Information other than abnormal earnings.

&, = Unpredictable, mean zero disturbance terms.

w, y = Fixed-persistence parameters that are non-negative and less than
one.

Combining the LIDs in (2) and (3) with (1) leads to the following

9. Two assumptions are implied in the residua income valuation (RIV) model: one,
value is equal to the present value of expected future dividends and two, clean surplus
accounting.
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expression for V, :

Vi =D+ aX¢ + apvy. (4)

And,
a, = w/(1+r1—w); (5)
o =1+0)/[L+r-w)(1+r-y). (6)

The term v, is the difference between the conditional expectation of
abnormal earnings for period t + 1 using all available information and
the expectation of abnormal earnings based on current period abnormal
earnings. This can be represented as: v, = E[X¢,] — wx{. The period t
conditional forecast of the following period t + 1 earningsis measured
as the consensus analyst forecast of the periodt + 1 earnings, or f,. The
forecast of abnormal earningsbased on all information istheforecast of
earnings less the required rate of return on the book value of equity.

EDx¢a] =ff—r.b. (7)
Other information, v, is then calculated as the difference between the

forecast of abnormal earningsusing all information and the expectation
using only the historical abnormal earnings, namely:

v = — X (8)
For some companiesin the sample consensusanalysts' forecastsare not
availableand accordingly v, isthen assumed to be non-existent or zero.™
If the other information v, is zero, the effect is then that the third term
in (4) is discarded and the value equation V, simplifies to:

Vi = Db+ ax:. )

Since the RIV model was introduced it has been used in a number of

10. Insuchinstances as Ohlson (2001) notesthisplacesacaveat ontheempirical content
of themodel and thisaspect of the current research. However, numerousand especially early
studies using this approach have often simply made a general assumption of v, equal to zero
(see Hand, [2001]).
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prominent empirical studies.* Specifically the Ohlson RIV model is
adopted here rather than the analyst forecast RIV model (Frankel and
Lee, [1998]) that utilizes solely explicit forecasts of future earnings to
determine future abnormal earnings. This is done for three main
reasons. First, asnoted by Dechow, Hutton and Sloan (1999) the Ohlson
RIV model goes back to the original Ohlson (1995) formulation and
assumptions of themodel . Ohlson assumed that the time series behavior
of abnormal earningsand other information weremeanrevertingandthe
autoregressive process thorough the LID captures this behavior.
Previous empirical evidence (Dechow, Hutton and Sloan, [1999])
confirmsthat themean reversion processobserved inabnormal earnings
isconsistent with the Ohlson RIV framework. Thisisfurther reinforced
in the results as presented in the next section. Second, benefits of using
the Ohlson RIV are that it does not require explicit forecasts of
dividends nor does it need an estimate of the “termina value”’
component, which is an issue for the analyst forecast RIV model
(Dechow, Hutton and Sloan, [1999]). Third, the Ohlson RIV model
allowsfor therole of “other” information and expected earningsin the
analysisinconjunctionwith historical earnings. Hence, whereavailable,
analyst forecasts are used as a means of identifying the “other”
information in the model. However, analyst forecasts data available on
I/B/E/S is restricted to some of the more prominent Australian
companies so this confines the analysis.™®

One point of note isthat most of the previous studies above largely
examine the ability of the Ohlson or RIVV model to explain share prices
and/or expected returns. In contrast, for thisstudy, asin Lee, Myersand
Swaminathan (1999) the model to estimate fundamental value is used
with the view that price can deviate from fundamental value.

11. Examplesinclude Penman and Sougiannis (1998), Frankel and Lee(1998), Dechow,
Hutton and Sloan (1999), Lee, Myers and Swaminathan. (1999) and Francis, Olsson and
Oswald (2000).

12. For agood overview of the RIV model including the difference between the Ohlson
RIV and analysts' forecast RIV versionsaswell astheir empirical implications see Dechow,
Hutton and Sloan (1999) and Ohlson (2001).

13. Fifty-five of the 186 buy-back eventsidentified had analysts’ forecast dataavailable
on |/B/E/Sand/or BARCEP the Australian equivalent. Similarly 62 of the 186 non-buy-back
control group had analysts' forecasts. In total there are some 819 analyst forecast
observations or on average about 7 observations per buy-back or control event. Interestingly,
theinclusion of the analyst forecast data, as other information, does not qualitatively change
the results obtained.
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Sample Selection

The historical earnings and necessary financial inputs needed to
estimate the fundamental value or V, are obtained from the financial
statements immediately prior to the buy-back announcement date. On
average the release date is about three months after the actual balance
sheet date.* Hence the valuation V, is seen as avail able and measured
as at the release date of the financial statement information when the
preliminary earnings/financial dataare disclosed to the market. Market
value (M,) is correspondingly measured at the same point in time to
ensure that both V, and M, are synchronous in terms of information
content. Market value M, is determined on atotal company basisandis
the number of outstanding shares multiplied by the share price at the
time of valuation. The V,/M, metric immediately prior to the buy-back
announcement date is referred to as the V,/M, metric for period 0.
Similarly, the V,/M, metric for the two accounting periods prior to the
initial annual report date and the two periods after are denoted as
periods —2/+2, respectively.

The sample includes al share buy-backs by listed Australian
companies from the time buy-backs were initially permitted in
November 1989 until 30 June 1998. The sample excludes preference
share buy-backs and share buy-backs by listed trusts as these do not
convey the same signaling aspects associated with ordinary shares. The
data on share buy-back announcements were obtained from the Signal
G ASX electronic company announcements and ASX data disk
information sets. In total, 186 buy-backs conducted by 119 listed
companies were identified over the sample period. There are 122
on-market buy-backs.

Financial variables were collected from the Company Anaysis
database, ASX data disk, Australian Graduate School of Management
Annual Report Microfiche, and Annual Reports lodged with the ASIC.
The control sample or non-buy-back companies were matched on a
one-to-one basis. This control event group is selected based on three
criteriag; (i) The company hasthe samethree-digit ASX industry code as
the matched-buy-back company, (ii) The control isthe closest match to
the buy-back company in terms of market capitalization at the time of
the buy-back announcement, (iii) The control company annual reports

14. The ASX requires listed companies to release preliminary final reports within 75
days of balance sheet date.
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for the study period must be available on one of the above databases so
that the financial variables can be sourced from the same year (event
period) as the matched buy-back companies. The matching of the
control sampleby A SX industry code and market capitalization controls
for both industry and size effects, respectively. The market
capitalization, assets and book-to-market ratio of the buy-back samples
are not significantly different from the control sample confirming the
success of the matching process.

Descriptive Satistics of the Sample

Table 1 provides the descriptive statistics of the sample. The different
types and the number and dollar values of buy-backs over the period
1990 — 1998 are displayed in table 1 panel A. One observation is the
number and dollar values have increased significantly over time and
especialy since the introduction of the FCLSA. Total dollar value of
buy-backsisjust over A$1.4 billion for the pre FCLSA (1990 — 1995)
period whereas it is over A$7.4 billion in the post FCLSA (1996 —
1998) period. Fromtable 1 panel A the most common form of buy-back
isthe on-market type, which constitutes 66 percent of thetotal buy-back
activity over the sample period.

Examinations of the motivationslodged withthe ASX (table 1 panel
B) reveals “signaling of undervaluation” to be the main motivation for
on-market buy-backs (41 percent of instances). Some companies
provide more than one motivation so there are more “ motivations’ than
buy-back events. Not surprisingly, sel ective buy-backsare motivated by
theintention to remove shareholdersand to restructure capital, whereas
employee buy-backs are mainly used to provide liquidity to these
shareholders. Finally, the dominant motivations for conducting equal
access buy-backs are tax savings for shareholders and signaling. The
motivation of the differential tax treatments of equal access buy-backs
is perfectly understandable as the competing activity of specia
dividends distributes funds in an equivalent manner but has an
aternative tax treatment. Overall, the motivations noted in table 1 are
consistent with previous Australian findings by Mitchell and Robinson
(1999) and Mitchell, Dharmawan and Clarke (2001) and demonstrates
the appropriate focus of the undervaluation tests is in relation to the
on-market buy-back category.

Another point evident from table 1 panel B is that a substantial
number of companies failed to provide (unknown or not available)
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motivationsfor their on-market buy-backs. Thisissurprising, especially
post the FCLSA period as the ASX listing rule 7.29 (effective 1 July
1996) required them to disclose such information in the Appendix 7B
notice — Announcement/variation of on-market buy-back.

Estimates of Parameter Inputs

Ther, w and y parameters need to be estimated for the model inputs.
There are many ways of estimating the required/expected rate of return
r. In previous studies, the measures of r have generally been based on
historical estimates of either the accounting rate of return itself or
capital market estimates of r obtained from models that use historical
market data. For instance, Dechow, Hutton and Sloan (1999) simply use
thelong-run historical average market return on U.S. equities estimated
at 12 percent. Others, such as Frankel and Lee (1998), Lee, Myers and
Swaminathan (1999) and Francis, Olsson and Oswald (2000), use
time-varying industry and/or market based discount rates derived from
either the CAPM, or three-factor Fama-French, models (see Fama and
French, [1997]). Abarbanell and Bernard (2000) calculate r using an
individual company-specific systematic risk CAPM approach. For these
model sthe systematic betacomponent(s) aswell asthe expected market
premiums are based on estimates using historical share market data.
Finally, Lee et a. (1998) take a different tack and use historical
long-run adjusted accounting return on equity (RoE) as an unbiased
proxy measure of r.

Following Dechow, Hutton and Sloan the view here is that the
objectiveisnot to eval uate the alternative methods of arriving at r. This
is because first there is little consensus on how r should be estimated.
Second, studies such as Dechow, Hutton and Sloan (1999), Frankel and
Lee (1998) and Abarbanell and Bernard (2000) find that the choice of
r and whether it isassumed as either constant or calculated on aspecific
individual firmbasishaslittleinfluence onresults.”* However, giventhe

15. In order to consider the potential sensitivity of the results r is estimated for the
sampl e using aternative approaches. Markets based-methods using (i) firm-specific cost of
equity derived using the CAPM; (ii) an industry based discount rate using a single factor
CAPM model and (iii) atime-varying discount rate based on a consistent market premium,
areall used. In each case theindividual aswell as the aggregate pooled value of r obtained
isreasonably consistent and leads to very similar findings as that provided in table 3 panel
A for the historical ROE method. These alternative methodsfor r, aswell asvarying theinput
valuesfor each of themethods, lead to similar findingsasthe underval uation results presented
in later tables. In short, the above analysis alows us to conclude that, the approach of
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empirical focus on individual firms r is estimated separately and
individually for each event period. This approach captures the specific
risk and other characteristics of each firm.

The approach to estimating r is the average historical adjusted
accounting return on equity.’® First, the raw historical RoEs are
calculated over the 10-year period prior to the buy-back announcement
or control event period. Second, the historical RoEs are then adjusted
by trimming the few extreme observations that distort and unduly
influence the RoE distribution and statistics. Similarly, there are afew
cases of negative book values of equity, which are also considered as
outliers and removed.'” Finaly, in isolated cases where the average
firm-specific RoE isnegative, thisissubstituted by the historical median
figureof RoOE. Theabove adjustment enablesusto deriveadistribution
of RoEsthat (i) can forecast r, (ii) satisfies the positive condition and
(iii) are an unbiased estimate of r for companies and events.

Estimates of r are given in table 2 panel A. The pooled estimate of
r based on the adjusted historical RoOEs is 11.3 percent. Thisis very
similar to the mean of theindividual firm specific estimatesof r of 11.2
percent. A small difference between the pooled estimate of r for the
buy-back group (11.0 percent) and the non-buy-back sample (11.5
percent) occurs athough this difference is not significant. There is
variation of r, as evident in the standard deviations for each sample,
which arein excessof 5.1 percent. Thevariationinr is consistent with
out approach of estimating r separately for each firm and event (r =
RoE).

Table 2 panel B provides adjusted firm specific estimatesaswell as
pooled estimates of the first order auto correlation coefficient of
abnormal earnings w,. It is emphasized that all calculations of the

controlling for risk and estimating r has littleimpact either on r or the underval uation results
obtained.

16. The average RoE of the company over the 10-year period is seen as a reasonably
good and unbiased proxy for the ex ante firm specific rate of return on equity. Evidence
suggests that this isthe case. The average RoE for U.S. firms over the period 1976-1993 is
estimated at 13 percent (Frankel and Le, [1998]), which is similar to the documented
historical market equity returns (see Dechow, Hutton and Sloan [1999] and Francis, Olsson
and Oswald [2000]).

17. The process and adjustments to the historical RoEs are formally as follows: (i)
exclude any observations with negative equity. (ii) Remove any extreme observations where
RoE isgreater than +/-50 percent. (iii) Winsorizeremaining observationsthat aregreater than
+3/—-3 standard deviations away from the median.
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abnormal earnings and hence w, use individual estimates of r and are
computed for the full ten-year period prior to the buy-back. Estimates
are obtained for the pooled sample as well as for the buy-back and
non-buy-back samples. Theoverall pooled w, (showninthelast column
of table 2 panel B) for the total sample is 0.37 and varies considerably
and significantly between the buy-back (0.33) and the non-buy-back
sample (0.44).

Firm specific estimates of w, are calculated by conducting separate
auto correlationsfor each buy-back or control event. Theindividual w,
were then modified to ensure that they lie between 0 and 1 as specified
in Ohlson (1995). As a result, where negative values of w, occur or
where it was not possible to calculate w, because of missing or
insufficient data they are replaced by the pooled estimate. Given the
variation in w,, both individual and pooled estimates of w, areused in
the subsequent investigation of the forecasting ability.

The estimate of y, is contained in table 2 panel C. There is a vast
difference in y, for the buy-back relative to the non buy-back sample.
The non-buy-back median and pooled estimate for y, of 0.33isin line
with previous U.S. studies (0.32 in Dechow, Hutton and Sloan, [1999])
however the buy-back sample estimate of 0.76, is not. Given the
substantial difference between, and the variation within, the buy-back
and non-buy-samplesit is expected that the use of individual estimates
of y, should improve the accuracy of forecasting future abnormal
earnings.

Forecasting ability

The effect that different values of w, have on forecast accuracy is now
briefly determined.*® All forecast errors are computed by subtracting the
forecast of abnormal earnings at t from the actual abnormal earnings at
year t. The relative forecast errors are then computed by deflating the
forecast errors by the book value of equity at year t. Table 2 panel D
evaluates the relative forecast error of abnormal earnings based on
different parameter values for w,. First, the pooled estimate across
groups—which uses a constant w, value of 0.33 for the buy-back group
and 0.44 for the non-buy-back group (w,g = 0.33; w4, = 0.44). Second,

18. Thesubscript isintroduced to highlight that it isafirst-order correlation coefficient.
There are 2983 observations over the total of 372 events or approximately an average of 8
years of observations per event.
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pooling w, across the total sample (w, = 0.37) and third the individual
estimation approach where w, isestimated separately for each event (o,
= ;). The pooled estimate across groups is the most unbiased asit has
the lowest mean forecast error (MFE) of —0.036. It is dlightly superior
to pooling across the total sample (—0.037) and separate individual
estimation (—0.042). In al cases MFE are negative as on average actual
abnormal earnings are less than the forecasted abnormal earnings.

Table 2 panel D provides the forecast error using the analysts
forecast with the firm specific analysis, which can be compared to the
individual historical abnormal earnings estimates. The MFE iscloser to
zero for the consensus analyst forecast (—0.027) reflecting a reduction
in the amount of bias noted earlier (—0.042). Some hias till remains
though, and on average analysts’ forecastsare still overly optimistic. In
addition, the analyst forecasts are on average more accurate as evident
by the substantial reduction in the MAFE from 0.105 to 0.064.%

In summary, the findings indicate that the abnormal earnings are
well described by the LID of the Ohlson model. The estimated auto
regressive parameters (w4, y,) are significantly different from0,1 and a
first order auto regression process appropriately approximates the
abnormal income and other information. The inclusion of analyst
forecasts seemsto add to the forecasting ability asthey reduce biasand
improve overall accuracy of the forecasts of future abnormal income.
Coupled with the above a substantial variation within and between the
buy-back and non-buy-back samples is documented for all the input
parameters. As the focus is on individual firms and events, the
fundamental value V, in each instance is estimated using the Ohlson
model (i) incorporating other information v, and (ii) with theindividual
firm and event specific inputs estimated for the r, w, and y,
parameters.?®

19. One caveat here is that there are severa instances where the forecasts are very
inaccurate. Most often (21 out of the top 30 forecast errors) thisinvolves the situation where
the company eventually posts a large abnormal loss athough the analysts are repeatedly
forecasting a healthy abnormal profit or a small abnormal loss. This error is exacerbated
under the RM SFE criterion as these extreme forecast errors are then weighted very heavily.
The RMSFE forecast error of 2.486 isadirect result of this and is substantially greater for
the analyst forecast approach in contrast to the 1.140 under the historical abnormal earnings
approach.

20. The sensitivity of the V/M, metrics and hence undervaluation results to
misspecification of ther, o, and y, was extensively tested. Individual variations up to £2%
inr, £0.10in w, and y, holding the other estimation parameters and inputs constant does not
change the results obtained either quantitatively or qualitatively.
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V. Main Findings
Are Companies that Conduct On-market Buy-backs Undervalued?

TheV/M, metricsfor both the on-market buy-backsand control samples
aregiven in table 3 panel A for the period —2/+2, where period O isthe
period immediately prior to the buy-back event. The focus hereis on
on-market buy-backs as the signaling of undervaluation is mainly used
asamotivation in that context.?*

From table 3 panel A the on-market buy-back group has high
undervaluation in the periods leading up to the buy-back. This
undervaluation is significantly different to the control group over the
last two periods before the buy-back. As both the V,/M, data and
differences are non-normal, tests for significant differences in the
distribution between the buy-back and the non-buyback sample are
conducted using the non-parametric Wilcoxon-Signed-Rank
matched-pairstest (W).

The mean/median undervaluation estimate for the buy-back group
is high both in absolute and relative terms and is more accentuated in
the periods prior to the on-market buy-back announcement. The
undervaluation at period —2 is 0.20 and then reduces steadily but does
not totally disappear and is still significant in the period immediately
prior to the buy-back (0.11 at period 0). Prior to the announcement
(period —2/0) it is observed that buy-back companies are significantly
undervalued relative to the control sample, which suggeststhat at least
some on-market buy-backs signal undervaluation. Part of the
undervaluation is already removed at the financial statement date
immediately prior to the buy-back. The V,/M, metric for the buy-back
sample reduces from 1.24 at period —2 to 1.02 at period 0. Further, the
differenceintheV,/M, relativeto thecontrol group narrowsaccordingly.

The significant undervaluation immediately prior to the on-market
buy-back (0.11 in period O table 3, panel A) is reduced after the
buy-back announcement (0.04) but the full undervaluation is not
removed instantaneously and is only totally removed by period +2

21. Asexpected the extent of underval uation and thus the degree of signaling as evident
by the change in undervaluation across the periods are almost universally located in the
on-market buy-back category. The equal access buy-backs have some degree of
undervaluation prior to the buy-back but thisis not significant. The selective, employee and
odd-lot buy-backs show no evidence of systematic undervaluation - either in absolute or
relative terms. Only the on-market results are thus reported.
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(-0.05) when it becomes negative or overvaluation. Hence, some
undervaluation albeit insignificant doespersist in period +1, suggesting
that not all the undervaluation is traded out immediately.

Legislative Changes and Mativation of the On-market Buy-back

If the estimate of undervaluationismore pronounced for companiesthat
specifically note undervaluation as a motive, then alarger reduction in
undervaluation is expected. Further, it has been suggested that one of
the prime purposes of the FCLSA legislative amendments was to
simplify the processso that buy-backs can proceed with lessrestrictions,
legal costs and complexity. This may well have resulted in companies
utilizing buy-backs more readily as a means to signal undervaluation
more credibly (Lamba and Ramsay, [2000]). Buy-backs, however, are
a more costly signal compared with other forms of signaling such as
dividends, stock splits, management earnings forecasts and other
information releases (Asquith and Mullins, [1986]). Consequently, itis
expected that more firms will utilize buy-backs in the post FCLSA
period as a means to counter underval uation.

Table 3 panel B partitions the sample of on-market buy-backs into
pre- and post-FCLSA, and panel C by the motive — whether the
motivation provided was “to signal undervaluation” or not. First, the
estimate of undervaluation is definitely more pronounced for the
post-FCLSA in contrast with the pre-FCLSA period. Second, the
signaling mechanism seems to work effectively in most cases as the
undervaluation measure is not significant after the buy-back although
some undervaluation does remain (table 3 panels B and C). Results
therefore suggest that post the FCLSA on-market buy-backs are more
effective and credible as a signaling mechanism. This inference is in
line with the increased abnormal returns over the post-FCL SA period
documented by Lamba and Ramsay (2000).

Table 3 panel C showsthat almost al the estimated underval uation
occurs where management provides undervaluation as a reason in the
buy-back announcement. The post-FCL SA periodisnaturally theperiod
ultimately of most interest. In table 3 panel D the post-FCL SA period
is further partitioned by the undervaluation motive and similar results
as for the whole period are found and noted in table 3 panel C.
However, for the post-FCL SA environment, and where undervaluation
wasexplicitly stated asamotive, significant underval uation persistsfor
one period after the buy-back. In this instance the persistence of the
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underval uation may beone of thereasonsthat studiessuch aslkenberry,
Lakonishok and Vermaelen (1995) have documented long-term gains
from investing in buy-back companies. The gains and market reaction
are not captured immediately and companies continue to perform well
into the future and/or the market price takes a while to adjust. An
aternative explanation here is that the market adjusts to existing
undervaluation but that additional undervaluation appears by the next
period.

It isobserved that some buy-back companies become overvaluedin
period 2. However, the overvaluation is significant only in instances
where underval uation is not stated asamoativation, for both the pre- and
post-FCL SA periods. Itisalsoevident for initial buy-backs, whereagain
thereis little evidence of undervaluation. One possible explanation is
that it is an overcorrecting mechanism by the market — after it hasfully
absorbed there was no undervaluation associated with the buy-back.
Another alternative explanationisthat it isdueto omitted variables not
captured in the forecasted information or “other” information variable
used in the Ohlson mode!.

Initial vs. Subsequent On-mar ket Buy-backs

Theargument isthat the underval uation for buy-back companieswould
be more pronounced for initial relative to subsequent buy-backs. This
isfor two reasons. (i) Asthe market becomes accustomed to buy-backs
thesignaling power will bereduced. (ii) Some subsequent buy-backsare
effectively extensions of an existing scheme so the market reaction and
signalingimplicationswill be consequently reduced (Balachandran and
Troiano, [2000]). The results in table 3 panel E revea the opposite;
undervaluation is more pronounced during subsequent buy-backs.?
Potential explanations for the unexpected results here are twofold.
First, the effect is related to the extent of the undervaluation motive
noted above, as well as a learning curve effect on the part of firms.
Firms eventually discover that they are more likely to convince the
market that thereis undervaluation and get afavorable market response
when they actually have and state underval uation as a motive. Second,
many of theinitial buy-backswere conducted earlier in the pre-FCL SA
sampl e period wherethe market familiarity with buy-backsislower and
the response is not so pronounced. The results agree with Otchere and

22. Thisis mainly located in the post-FCL SA period.
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Ross (2002) who found that the initial buy-back had less of a market
response and conveys less information content relative to repeat
buy-backs.

General Discussion and Implications

There are a number of general implications from the resultsin table 3.
The results support that if a company conducts a buy-back, then it is
more likely to be undervalued relative to similar companiesthat do not
conduct a buy-back. In the context of the Australian stock market the
results imply that buy-backs are an effective mechanism for signaling
undervaluation. This is despite other potential signaling mechanisms
such asdividends, pro-formastatements, management earningsforecasts
and other information releases. As pointed out by Asquith and Mullins
(1986), the buy-back has distinct signaling properties relative to all
these information releases. One caveat here is that the absence of
surplus cash, the increased agency costs of debt and the tax effects of
the buy-back distribution may all prohibit a potentia repurchase.
Therefore it is feasible that undervaluation remains even though
management can identify it.

In table 3 a control group method is used to capture any
undervaluation that may be common across firms in the market.
Further, in table 3 tests of the undervaluation of V,/M, relative to unity
or an absolute benchmark are included. This is done using the
one-sampleWilcoxon signed rankstest of differencesinthedistribution
of the data relative to one. The significance levels for the tests are
indicatedinthetable. Inanumber of instancesthe non-buy-back sample
is overvalued relative to the absolute benchmark of one. This is
primarily evident for thetotal on-market control group (panel A) aswell
the buy-back control group post the FCLSA (panel B) and the repeat
buy-backs (panel E). To examine whether these later results reflect
random shifts in the market values or systematic overvaluation, the
results were averaged over longer periods for the various samples. For
the non-buy back control sample, theaverageV,/M, over thefive (—2/+2)
periods is 0.99 and for the total (combined buy-back and control)
sampleitis1.03, both of which areinsignificantly different to one. The
buy-back sample has an average of 1.08, over the five (—2/+2) periods,
whichissignificantly different from oneand reflectstheundervaluation
evident in the pre-buy-back period (—2/0).
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Cross-sectional Determinants of Undervaluation

In addition to the motivation and other institutional factors above, some
cross-sectional tests were conducted in an attempt to see whether the
undervaluation is related to specific company and/or buy-back
attributes. First, to the extent that the book-to-market ratio is a
reasonable proxy for undervaluation (lkenberry, Lakonishok and
Vermaelen, [1995] and Barthand Kasznik, [1999]), adirect relationship
between this ratio and the undervaluation metric is expected. The
book-to-market ratio (BkMkt) is measured as the book valuerelative to
the market value of equity. Second, larger companies have a greater
analyst following, receive greater mediaattention and generally choose
todisclosemoreof both financial and non-financial information. Hence,
for smaller firmsthereisagreater amount of asymmetrical information
between managers and shareholders, and consequently more
undervaluation. Here size, measured by the natural log of the market
value of equity (MktCap), is seen as a proxy for the amount of
information release (Vermaelen, [1981]; Pugh and Jahera, [1990]).
Another conjectureisthat undervaluation prior to arepurchase will
be inversely related to the amount, or percentage of institutional
ownershipinthefirm as Information asymmetry ishigher thelower the
level of institutional holdings (Ratner, Szewczyk and Tsetsekos,
[1996]). Institutional holdings(InstHId) are measured by the percentage
of shares held by ingtitutions relative to the total. Conversely,
companies with a higher proportion of management/directors share
ownership (DirHId) arelikely to provide amore credible asignal, than
companies with a lower proportion of management share ownership
(Vermagelen, [1981]; and Comment and Jarrell, [1991]). The extent of
undervaluation should be positively related to the percentage of the
directors share ownership. Finaly, the size of the buy-back itself isa
powerful signal of management’ s belief in the company asit is backed
by a cash payment (Asquith and Mullins, [1986]) and signals a greater
belief inthe potential underval uation (Comment and Jarrell, [1991]; Liu
and Ziebart, [1997]; Stephens and Weisbach, [1998]). Therelative size
of the buy-back is measured as the proportion of the number of shares
actually bought back rel ative to the number of sharesonissue (BBPerc).
In the univariate tests, the sample is initialy partitioned into two
halves: the upper and lower half of the distribution divided on the
median value of the relevant attribute/independent variables (BkMkt,
Size etc.) measured in the period immediately prior to the buy-back
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(period 0). The median V,/M, values for the upper and lower halves for
both buy-back and the matched control sample, as well as differences,
and tests of these differences are then tracked separately over the full
period (—2/+2). They are presented in the various columnsin table 4.

The finding is that the greater the BkMkt ratio, the greater the
undervaluation. For instance, the differences between the buy-back and
the control samples for the upper portion of the BkMkt values, the
extent of the undervaluation is 0.56 in period —2 declining to 0.21 in
period +2. Thiscan be contrasted to thelower half of the BkMkt portion
where the differences are —0.21 declining to —0.04 in period —1. Thus
high (low) BkMkt firmshaveasignificant positive (negative) difference
of V/M, for the buy-back relative to the matched samples (or
undervaluation) over all periods. Differencesbetween the buy-back and
the control samples for the upper and lower partition are clearly
consistently significant for virtually all differences over the (—2/+2)
period. Another point of interest is that the undervaluation clearly
declines but is still present post the buy-back.

Differences in the V,/M, metrics between the buy-back and the
control groups across the upper and lower sub-samples are tested for
significance usingthe Mann-Whitney rank test. Similarly, the degree of
association of the various variablesto the differencesin V,/M, between
the buy-back and the control groups is tested using the spearman rank
correlation.® Overall, the BkMkt is positively and the MktCap is
negatively related to V,/M, over the various periods. The other variables
show little relationship to the underval uation metric.

V1. Conclusion
Share buy-backs have become extremely popular in Australiafollowing

the lifting of the legidlative barriers impeding the buy-back activity in
December 1995. Themain explanation for the buy-back processand the

23. Cross-sectional regressions were estimated using underval uation as the dependent
and the independent variables above but omitting the BkMkt variable. BkMkt was not
included in the regression as the BkMkt is significantly and highly correlated with the Vi/M,
metrics (p = 0.61 to 0.77) and the underval uation variables (p = 0.45 to 0.50). Thusin some
waysit can be viewed as simply a proxy of the metrics. From the regression results the only
variable that was consistently significant in explaining the degree of underval uation wasthe
log of the MktCap. All the other variables added little to the explanatory power in the
multivariate cross-sectional setting and as a result the regressions are not reported or
commented on in detail.
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positivecapital market responsethat goeswith theannouncement isthat
the buy-back activity providesasignal about underval uation. Hence, the
focus of this research is to identify whether Australian on-market
buy-back companies are undervalued relative to non-buy-back
companies and further what isthe signaling power of the buy-back. The
Australian market provides an ideal and unique environment, which
enables a direct test of the undervaluation explanation unlike the U.S.
In Australiathe motivation for the buy-back is required to be disclosed
in the buy-back announcement. As an aternative to market based
studies the Ohlson RIV model is used, incorporating accounting
information to identify fundamental value and hence estimate
undervaluation directly.

Prior to thebuy-back announcement, on-market buy-back companies
are generally and significantly undervalued relative to matched
non-buy-back counterparts. No systematic underval uation for the other
types of buy-backs is found. In general the on-market undervaluation
reducesmarkedly after the on-market buy-back confirmingthesignaling
power in communicating thisinformation to the market. That said, the
undervaluation is not eliminated immediately and takes a couple of
periods before it finally dissipates.

Interestingly, the pre-buy-back undervaluation is much more
pronounced following the introduction of the FCLSA and is more
evident prior to repeat or subsequent buy-backs. Finally, amost all the
undervaluation is located in instances where undervauation is
expressed directly as a motive. Importantly, this confirms that
management can identify the undervaluation and conveys the
information to the market through on-market buy-backs. While the
market respondstothis, in situationswhere undervaluation is stated the
signaling power of the buy-back isnot as strong asit should be as some
undervaluation remains after the buy-back, markedly and significantly
so in the post-FCL SA period. The cross-sectional analysis reveals that
the book-to-market ratio of the firm is a good proxy for the degree of
relative underval uation.

One implication of the above is that a strategy that identifies and
investsin firms announcing on-market buy-backs that state a motive of
underval uation and have a high book-to-market ratio would appear to be
potentially lucrative as it targets high undervaluation firms. Such a
strategy would be along-term one, as the undervaluation persistsfor a
couple of annua periods post the buy-back. A second implication
relates to countries like the U.S. and the U.K. that do not have a
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formalized announcement and required information release as part of
the repurchase mechanism. Identification of undervaluation and the
signaling propertiesof theannouncement are expected to bemuch |l ower
for these countries as shareholders are unsure as to when and to what
extent thefirmwill repurchase. Other formsof information rel ease such
asmanagement forecastswill not necessarily compensateasthey arenot
backed with a cash payment and are thus not seen to have the same
degree of credibility.
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