Short SalesRestrictions, Dilution and
the Pricing of RightsIssues
on the Singapor e Stock Exchange

Publicly traded corporations seeking to raise new equity capitd are faced with a number of possble
financing vehicles. In addition to private placements, companies can aso use secondary distributions
(seasoned equity offerings) or rightsissues (subscription warrants). Each of these alternatives features a
somewhat different array of positive and negative dements. For a number of reasons, the gpped of the
different dementsis not homogenous resulting in Sgnificant geographicd variation in the usage of the
different financing techniques. For example, while there has been a"demise" of therightsissue on
North American stock markets (Smith 1977; Heinkdl and Schwartz 1986; Hansen 1988), the rights
issue is popular on European and East Asian stock markets (Cai 1998; Stonham 1995).' Conventiond
vauations of rights issues modd the rights as short dated warrants, e.g., Beglund and Wahlroos (1985),
Bae and Levy (1994). Thistreatment permits the rights issue to be priced using an gppropriately
adjusted Black-Scholes modd (Lauterbach and Schultz 1990). Consistent with results presented by
Hietadla (1994) for Finnish rights issues, this paper presents evidence indicating that such models are not
goplicable to rights issues traded on the Stock Exchange of Singapore (SES) where the bulk of rights
issues have pricestrading a or below the short arbitrage boundary. This pricing behaviour is attributed
to the presence of short sdlling restrictions which prevent the execution of arbitrage trades aimed at
exploiting the observed mispricing.
|. Rights | ssues M echanics

A rightsissue is a short dated warrant distributed by afirm directly to existing shareholders on a pro
raabass. Thewarrant typicaly gives shareholders the right to acquire additiona shares of common

stock a an exercise price which is at a discount to the current market price. For shareholders not
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wanting to obtain the additional shares, thereis atrading period where the warrant can be sold. Sale of
the warrant indicates that the shareholder is willing to accept the associated reduction in pro ratafirm
ownership. For the firm, there are anumber of key decisions which have to be made in setting the
terms of therightsissue. Included in these decisons are: the Sze of the dlocation ratio; the exercise
price discount to the current market price; the length of the rights trading period; the time period
between the end of rights trading and the exercise date; whether the rights issue will be underwritten;
and, the acceptability of other securities for exercise payment. Some of these decisons can be
restricted by the stock exchange on which the common stock istraded. For example, the rights trading
period and the alowable time between the end of rights trading and the exercise date often is subject to
stock exchange rules.

Congderable attention has been given to the problem of setting the optima discount of the rights
exercise price to the current stock price, e.g, Eckbo and Masulis (1992), Patterson and Ursel (1993).
In principle, the deeper the discount of the exercise price to the current stock price, the more vauable
the right will be and the greeter the probakility that the rights issue will be fully subscribed, i.e, thet dll
the rights will be exercised and the company will obtain the amount of new equity which is desired.
However, the greeter isthe discount, the greater is the number of new shares which have to be issued
to raise a given amount of money. Theoreticaly, this means that there is a direct relationship between
the size of the discount and the dilution of the earnings per share (EPS). More precisdly, unlessthe new
equity is being used to fund assets which have an anticipated return which is proportionately higher than
that on exidting assts, then future EPS will vary inversdly with the size of the discount due to the dilutive

impact of the warrant exercise. Heinkel and Schwartz (1986) go somewhat further and predict that



larger discounts will be associated with larger downward adjustments in the current stock price. This
follows because a degp discount conveys negative information to outside investors about the true vaue
of theissue.

The size of the discount is aso connected to the problem of deciding whether to have the rights issue
underwritten and, if so, what the underwriting fees would be, e.g., Chan (1997), Bohren (1997). If the
firm chooses to use a non-underwritten rights offering, the underwriting fees are avoided but the gross
proceeds will not be assured. This provides an inducement toward larger discounts. By pursuing an
underwritten offering, the firm avoids the problems associated with the common stock price faling
below the exercise price on the expiration date. In an underwritten offering, there will be a ceteris
paribus inverse relaionship between the size of the discount and the underwriting fees being charged.
In addition to the inability to secure the desired capitd, the falout from the exercise price being above
the stock price at the exercise date includes numerous other negatives, such as a considerable loss of
both firm reputation and shareholder confidence in management. In Singapore, the decision of whether
to use an underwriter is generdly left to the listed issuer, subject to sating the decision in the rights issue
announcement and in its application to the SES. However, if the SES consders it necessary to protect
the interest of public investors, the SES may require any given rightsissue to be underwritten.

Rights are issued to shareholders in much the same way that dividends are paid. The company's
record book is closed on a certain date, known as the record date or book closure date (BCD). All
common shareholders appearing in the record book on that date receive rights. In practice, dueto
settlement lags shares are traded ex rights for afew days before the BCD. Anyone purchasing shares

on or after the ex rights date is not entitled to recelve the rights being distributed. Between the date that



the rightsissue is announced and the ex rights date, the stock is said to trade cum rights, meaning that
the common stock purchasers during that period are entitled to receive the rights. A few days after the
BCD, the rights begin to trade as a separate entity. Trading of rights issues depends on an essentia
feature: the dlocation ratio. While each share is entitled to receive oneright, there is considerable
variation in the number of rights required to purchase one share of stock. Theratio of the number of
shares of stock to the number of new shares being issued through the rights offering is the dlocation
ratio.

To seetheimplications of the dlocation ratio, assume that the firm seeks to acquire a given amount
funds, such that:

Q" Xn"X#N

where: Q isthe target amount of fundsto beraised by the rightsissue; X istherights exercise price; nis
the number of new shares which will be issued if the warrants are exercised; N is the number of ‘old
shares outstanding; and, # (= N/n) isthe dlocation ratio. It follows that the sdlection of a gpecific
discount (S - X) isdirectly related to the choice of an dlocation ratio. For example suppose afirm
with amarket vaue of equity equa to $100 million (= S N), with 1 million shares outstanding (= N; S
= $100), wants to raise $5 million (= Q). Using an dlocation ratio of 10 to 1, # = 10, a discount of
50% is sufficient to raise the funds required. Setting the discount at 0%, the dlocation ratio changes to
20to 1. Another useful exampleisfor adoubling of the $100 million market capitdization. Inthis
case, adiscount of 50% involves an dlocation ratio of 1 to 2, increasing the number of shares
outstanding (N) to 3 million. This dilutes the implied vaue of the equity to S,; = $66.67 = ($100 +

$100)/3. A discount of 0% implies#is1to 1. Thisdoes not dilute the implied vaue of equity (S, =



$100). Another illugtration is given in the Example below.
Example

Relationship between Q, (S - X), #, and n*

S = $100 N = 1 million Q=$50 million

Discount = 50% Discount = 25% Discount = 0%
X =50 X=75 X =100
n=1million n = 666,666 n = 500,000
#=1to1l #=3102 #=2t01
S = $75 S = $90 S = $100

* Discount iscaculated as (S - X)/S;and S,;; = {(S N) + (X n)}/(N + n).
This example illugtrates the rel ationship between the discount, the amount of funds to be raised and the
associated dilution in the stock price due to the rights issue.
II. Pricing of Rights|ssues

There are four dates of particular importance for rightsissue pricing. Thefird date is the rightsissue
announcement date. If the information about the rights issue has not previoudy been made public, this
date has important implications for the real progpects of the firm. However, the anticipated dilution
associated with the rights issue will not impact the stock price on thisdate. This stock price adjustment
will occur on the ex rights date. This date is designated t=0. All other things equd, the differencein the
stock price on the announcement date and the ex date is a crude measure of the dilutive impact of the
right issue on the stock price. The next important dete is the rights expiration date. Thisdateis
designated t=T. On this date the stock must be purchased at the exercise price, or the right will expire
worthless. For arbitrageurs and speculators, exercising requires a cash purchase of shares which must

then be sold. Thisleadsto thefind date of interest, the listing date. On this date the new shares will be



eligible for sde on the stock exchange and profits from trading strategies can be redlized.
A. Arbitrage Boundaries

The arbitrage boundary for arights price, during the ex rights trading period (0 # t # T), of aright to
purchase one share of common stock can beillustrated by considering the textbook decomposition of
the rights price into intrinsic value and time value. More precisaly, the price of acam to purchase one
share of stock is determined as:

P," (R " @®IVR % #TVR" max|[ 0, § & X ] % #HTVR

where: P, isthe price a timet of aright to purchase one share of stock, wheret appliesto the ex rights
trading period; R, isthe price of asingle right which is distributed with each share of sock; #is
dlocation ratio, the number of rights required to subscribe to one share; TVR,; isthetime vaue of the
oneright; IVR, istheintringc value of oneright; § isthe ex rights stock price; and, X isthe subscription
or exercise price. In Singapore, trading practices on the SES quote prices for P, theright to purchase
one share of stock, not R. Using this approach, the short arbitrage is profitable when TVR < 0. Thisis
possible because the SES right is European, alowing the value of the right to trade below the immediate
exercise value associated with IVR.

In Singapore, a SES rightsissue is often referred to as a subscription warrant. Thisterminology is
appropriate, as it captures the essentid elements of the vauation problem. As a short dated warrant, a
SESrights issue has an European feature.? The option is only exercisable at maturity. Dueto thelag
between the exercise date and the listing date, the SES right further requires the actua purchase of
stock. The subscription festure is associated with the short dates on trading, exercise and settlement.

This means thet thereisrelatively little uncertainty about whether the warrant will be exercised. As
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such, because the exercise price is a a discount to the current and expected future stock price, the SES
right will amost dways be exercised, making the dilutive impact of warrant exercise ardatively certain
event. Hence, the market can anticipate the potential dilution and make appropriate adjustments to the
stock price prior to the exercise date. In any event, the impact of dilution will not ater the arbitrage
transactions which would bound therights price. Given this, afundamenta festure of rights pricing on
the SES is associated with the restriction on short sales of common stock. Except in very restrictive
circumstances, short salling of stock on the SESis prohibited.® By diminating short arbitrage support,
this regtriction has important implications for the pricing of SES rights issues.

Rights issue prices on the SES tend to violate the lower arbitrage boundary. More precisdly, if short
salesare permitted, at 0 # t # T an arbitrageur could short the non-dividend paying stock a S, usng a
portion of the proceeds to purchase at P, the right to purchase one share of stock a X; and, putting the
balance into a zero coupon bond earning r which matures on the exercise date.* On the exercise date
t=T, if S; < X, then theright is|eft unexercised and the proceeds of the zero coupon bond are used to
purchase stock at S; which is ddivered to settle the short postion. If S; > X, then the proceeds of the
zero coupon bond are used to exercise the warrant and purchase the stock at X which is used to settle
the short position once the stock is delivered. 1n a perfect market, the associated profit functions for
these transactions are:

If Sy <Xthend=(S - P) exp{rt*} - S; (> (S - P) exp{rt*} - X)
If Sy >Xthend=(S - P) exp{rt*} - X > (S - P) exp{rt*} - S;)
where: t* isthe fraction of the year remaining until the exercise date; T isthe exercise date; and, Sy isthe

common stock price on the exercise date, if the warrants are exercised.® Observing that abosence of
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arbitrage requiresd # 0, these arbitrage profit functions can now be augmented by observing that dl prices
must be non-negative producing the short (the stock) arbitrage boundary:
P, $ max[0, S - X exp{-rt*}] (1)

Assuming exp{-rt*} = 1 dueto both t* and r being small, the short arbitrage boundary can be reduced to
P, = max[0, § - X] (> max[0, § - X exp{-rt*}]). This theoreticd relaionship holds when direct
condderation is given to the dilution associated with the rights issue.
B. RightslIssuesand Dilution

Being atype of warrant, arights issue raises the problem of potentid dilution associated with warrant

execdse Thedifficulty this presentsis apparent from the risk-neutral valuation mode for the rights price:
P, " ¥t E{ maqS; & X, 0] } )

The textbook approach to determining theimpact of dilution on the common stock dueto warrant exercise,
e.g., Dubofsky (1992), was developed by Galai and Schneller (1978); by assuming perfect markets and
an al equity financed firm, the common stock price is determined by the market vaue of the firm divided
by the number of shares outstanding.® The value per share of the firm on the exercise date if the warrants
areexercisadisobtained by evduating: V+/(N +n) =S; = (V, + nX)/(N + n), where V, isthemarket vdue
of thefirm's equity (= assets) after the warrants are issued but before warrant exercise, N is the number
of 'old shares outstanding and n is the number of new shares which will be issued if the warrants are
exercised. Given that warrant exercise involves the sale of stock at a discount, there will be adilution of
the common stock. Evauating the rdlevant Gala and Schneller stock pricesat timet produces. S =V /N
> E[V+]/(N+n) = E[S;]. This gpproach assumes that the ex rights stock price does not adjust to reflect

the dilution implied by the rights issue.
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In practice, there are anumber of pointswhich have to be addressed in applying the Gala and Schndller
pricing mode to Singaporerightsprices. In particular, from (2) it isapparent that warrant exercise depends
on the dilution-adjusted stock price, S;. Yet, (1) hastheintringc vaue of theright dependingon S. For
rational valuation of short dated warrants, the stock price during the pre-exercise ex rights trading period
isrequired to reflect the potentid dilution of warrant exercise. Y et, Galai and Schneller are concerned with
long dated warrants which require adjustment for the possibility of materia changesto the stock during the
period leading up to warrant exercise. Because SES rights issues have a short time between trading the
right and exercising the right, it can be assumed that S captures the potentid dilution of the warrant
exercise. The impact of dilution on S for the shareholder has been offset in the rights didribution. The
shareholder has recelved compensation for the dilution in the form of apro rataclam, R,, to purchase new
shares at adiscount. The rights price determines a market vaue for the impact of dilution on a share of
common stock. Because rights purchasers will be exercisng claims to purchase new shares, rationa
vauation requires the dilutive impact of warrant exercise on the stock price to be taken into account in
seting P, This leads to a different model of ex rights stock prices than that proposed by Gala and
Schneller.

More precisdly, assumethere are two dates of interest: t which correspondsto both the announcement
date and the ex rights date; and, T which corresponds to the expiration and listing dates. Let S* bethe
cum rights stock price the instant prior totheex rightsdate. It followsthat S* = S, + R, becausetherights
issue redigributes the originad ownership clam into the new ex rights share price, S, and the ownership
clam associated with the dilution, R,. If S correctly anticipates the certain dilutionin S; then S = (V, +

Xn)/(N+n), whileS* =V/N. TheS* is used to denote the difference with Galai and Schneller where S
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does not reflect dilution; for S; dilution is only relevant if the warrants are exercised. Inthe present case,
because the SESright is short dated in practice, with X a asignificant discount to S* and S, itispossble
to assume that exercise is theoretically certain. Hence, S can be assumed to fully reflect the dilution
associated with rights issue exercise. In addition, because the rights issue is distributed a no charge to
shareholders, thereis no change in the asset base due to cash flows from the sde of rights by the firm.

From thisisit possible to solve for P;:

X 6 .VihXn, 6 (V. & NX\)—e2_ = N
R N N%n 'R t N % n R

The dlocation ratio, #, can now be used to define the relationship between nand N as n = N/#. Using this

substitution for n and imposing the additiond restriction that P, $ 0 produces:’

. ( #
P, " ma0, (§* & X)] )

" maq0, (§ & X)] 3)

This perfect markets result confirms the predicted relationship between the rights price and the arbitrage
boundary in (1). It follows that dilution can be measured by evauating whether the dlocation adjusted
discount on the announcement date, (S* - X)(#/(1+#)), equa sthediscount observed ontheex rightsdate,
(S - X).
[1. Rights Issuesin Singapore

During the time period for the rights issues being sampled, there were three distinct stock market
segments in Singapore: the Mainboard of the SES; the Stock Exchange of Singapore Dealing and
Automated Quotation market (SESDAQ), smilar totheNASDAQ inthe US; and the Central Limit Order
Board International, or CL OB, which operated asan OTC market for investorsto trade foreign, primarily

Malaysian, securities® Thesample of rightsissuesbeing examined only usesissues done on the Mainboard
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and SESDAQ. Asillustrated in Table 1, the bulk of rightsissues originate on the Mainboard. In addition
to segregating by exchange of issue, Table 1 aso segregates by sector and year. While the rlative
capitdizations of the various sectors changes over time, a the midpoint of the sample the Indudtrid and
Commercia sector accounted for 63.5% of SES market capitalization, Finance 22.1%, Properties 9.2%
and Hotels 3.4%.° The twenty largest companies on the SES account for around two-thirds of market
cgpitdization. The number and size of rights issues roughly correspond to the relative market
capitdizations. As for the digtribution by year, there is a substantia dropoff in rights issues in 1998,
conggtent with the poor market conditions following the 1997 Adan financid crigs. Across time,
SESDAQ issues gppear to be particularly sengitive to market conditions.

Theligting processfor rightsissuesin Singgpore is governed by the SES Listing Manua (see Appendix
1). The process begins when a Company decidesto make arightsissue. At this point the Company can
ether make apublic or aconfidentia gpplication to the Exchangefor approva of therightsissue. Concern
about underwriting exposure is one rationae for making a confidentia application. If the gpplication is
made confidentialy, the listed issuer is expected to announce the issue promptly after the gpprova of the
SES has been obtained.!® In addition, if there has been a leakage of information about a confidential
submission, the listed Company is expected to make an agppropriate announcement. The application
process proper involves submission to the SES of an additiond listing application, together with relevant
supporting documents.!* Upon receipt of anapplication, the SES usesanumber of factorsto evaluatethe
goplication. These factorsinclude: the rationae for the issue; whether the Company has been complying
fully with listing requirements, whether the Company has acted in good faith in rdation to the current and

any past applications; whether the details of the expected use of funds have been disclosed in the
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prospectus and circular to shareholders; and, whether the terms of the rightsissue entitle the shareholders
to sdl the right to athird party or revoke theright if the terms are not favourable at the time of exercise.
Once gpprova hasbeen obtained from the SES, the Company isrequired to seek shareholder approval
for therightsissue. Thisis done by issuing a circular, which includes notice of an Extraordinary Generd
Mesting, together with aproxy form. Once gpprova of sharehol ders has been obtained, the Company will
inform the SES of the Book Closure Date (BCD) and Entitlement Dates. The length of time from
announcement of the rightsissue to the setting of the BCD is usudly around 2 months. Oncethe BCD is
set aprocessis commenced which can vary dightly from issuetoissue. A typica SESrightsissuewould
proceed asfollows: from the announcement date until seven daysbeforethe BCD the stock will trade cum-
rights. Three cdendar daysfollowing the BCD the Company issuesthe necessary rights documents, which
include a Letter of Entitlement, Subsidiary Rights Application Form, and Provisiond Allotment L etters.2
Onthefollowing day after the documents areissued, rightstrading will commence and continuefor the next
seven market days. Another seven market days after the close of rights trading, the Closing Date (CD)
for acceptance and payment of the rights subscription is reached. No OTC or exchange trading of rights
takes place in the period between the close of trading in the rights, acceptance and payment, and trading
on the exchange. Two weeks following the CD the new shares will be listed under the existing counters.
If the rightsissue included specia features such aslong dated warrants, loan stock or ‘A’ shares, these will
commence trading on anew listed counter two days after the start of trade on the underlying stock.
There are a number of digtinctive features of SES rights issues, when compared to typical issuesin
Europe and North America. In particular, rights issues in Singapore are decidedly short dated.’* The

trading period for rights is brief and the exercise date follows soon after the end of rights trading.
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Combined with the need to set the exercise price at a discount to the expected stock price in order to
ensure a successful issue, it follows that SES rights will have, at best, asmdl time premium, i.e, TVR, will
be close to zero.* Theincentive for purchasing arightsissuein order to speculate on an upward movein
stock pricesisfurther restricted by the need to settle by purchasing the stock. In addition to the transaction
cods of purchasing the right, speculators will incur afurther transaction cost when the stock is sold after
exercise. All theseinditutiona factorsargue againgt the use of Black-Scholesoption pricing methodologies
to vaue rights traded on the SES, e.g., Lauterbach and Schultz (1990).2° Rather, the rdevant valuation
question is whether SES rights will obey the relevant arbitrage boundaries associated with European
options, e.g., Halpern and Turnbull (1985), Hietda (1994). Eventhough SES rights issues are warrants
and not CBOE-gtyle options, the ditinctive character of SESrights does avoid the "common errorsin the
vauation of warrants and options on firms with warrants' identified by Crouchy and Galai (1991).1°
V. Empirical Characteristics of the Rights | ssues Sample
A. Construction of the Sample

The sample congsts of SES rights issues from the Mainboard and SESDAQ from Jan. 1992 - Dec.
1998. A tota of 98 rightsissueswere reported in the SESFact Book for the sample period. For incluson
in the find sample, the following criteria were imposed: the rights issue had to be traded in Singapore
dollars, this diminated CLOB and Foreign Board issues; rights issues with combination features, such as
the right to purchase stock plus long dated warrants or stock plus debt, were excluded; rights issues with
inadequate datawere excluded; and, rightsissueswhich went ex-dividend between the announcement date
and the exercise date were excluded. Of the 98 totdl issues, 52 met the criteria for incluson. Table 2

provides details of the issues which were included in the sample. This Table containstherightsterms, the
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exercise (subscription) price, the announcement date, the ex-date, the BCD and therights trading period.
The last column refersto the daysfor which there were pricesfor therightstraded. 1nsomeof the 1992-4
issues, even though there may have been moretrading days permitted wheretrade actualy took place, data
limitations prevented al the days from being used. As such, this column may not match the information in
Table 3 for number of market days traded.

The52 rightsissues produced apotentid total of 530 closing prices!” However, data problems during
the 1992-4 period further reduced the number of closing pricesto 413. Some of this paring of priceswas
aresult of double checking which was done in assembling the sample. The origind source for detalls and
prices of therightswasthe SES, Publication and Research Department, the SESFact Book and the Straits

Times Thisinformation was cross checked using data from Datastream Internationa. \Where sgnificant

discrepancies were found, the observation for that date was dropped, instead of attempting reconciliation.
Table 3 provides essentid resultsfrom the finad sample of rightsissues. Consider the reationship between
the alocation ratio and the discount. To determine the potentid dilution associated with a given discount,
it is necessary to divide the discount by the dlocation ratio. For example, adiscount of 11.11% with an
dlocationratio of 1 will havealarger dilutiveimpact on the price of common stock than a66.35% discount
with an dlocation ratio of 10. As noted previoudy, because the SES rights price (P) is for the purchase
of one share of common, the alocation ratio has aready been captured in the rights price (P).
B. Thelmpact of Dilution

Taking the relationship between the dlocation ratio and the associated dilution into account, a rough
indicator of thedilutiveimpact of arightsissue onthe stock price can be observed in the difference between

the discount observed on the announcement date, (S* - X), and the discount on the ex date, (S - X).
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Assauming that information about the rights issue was not available prior to the announcement, (3) makes
aprecise prediction for afdl in the stock price, by the amount of the dilution, between the announcement
and ex dates. In practice, there will be numerous factorswhich could contaminate this relationship for any
given stock. For example, there is the usua day-to-day variation in stock prices driven by market
conditions. Ancther possible factor is associated with the possibility that the announcement of the rights
issue conveys postive information about future asset purchases and firm growth. Rights issue exercise
involves a cash inflow to the company which is used to purchase new assets. Insofar asthese assets have
higher anticipated returns than existing assets, or permit higher returnsto be earned on existing assets, then
the rights issue will nat be fully diluting.

The empirica evidence in Table 3 concerns the discounts on the announcement date and ex date. The
discounts are expressed as percentages in order to control for variation in discounts across the range of
stock prices, e.g., using pricedifferences, high priced stockswith small percentage discountswoul d appear
to have larger relative discounts compared to low priced stocks with high percentage discounts. In this
case, aithmetic averaging of the price discounts could give mideading results. The use of percentages
reverses this situation, permitting the arithmetic average to provide a more accurate indication of the
average sze of the discounts. However, the use of percentages does tend to give alarger relative impact
to lower priced stocks, than to higher priced stocks. In addition, even with the correction of using
percentages, there is till the absence of a connection between the alocation ratio and the size of the
discount. Not adjusting by the alocation ratio means that the discounts apply to P, not R. Recognizing
these potentid limitations, examining just the average discounts on the two dates revedsareductionin the

discount of over 4%. Allowing for the affect of extreme vaues by using the median revedls areduction of
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7%, avaue indicating that rights issues have only a partidly dilutive impact on the stock price.

Reaching conclusions about dilution based on an examination of percentage discounts is only
gpproximate. More precise, caculations require evaluating whether the announcement and ex date
discounts conform to the dilution adjustmentsidentified in (3): (S- X) =(S* - R)(#(1+#)). Assuming that

S* > S, adapting (3) to percentages produces:

S&X . (&ax # _(s‘&X) #
S S (1% # sC (1% #

(4)

Interpreting whether the change in a particular discount represents a dilution is complicated by numerous
factors. Itislikely that casesof extremevauesfor thealocation adjusted discounts represent unusua cases
whichmay contaminate theresults. For example, an alocation ratio adjusted discount of 256% represents
asubgtantid recapitdization of thefirm which isamos certainly aspecia case with features much different
than other rightsissues. Cases with negative discounts may aso have unusua features. Hence, a further
adjustment can be madeto the sample by €iminating observationswhich have percentage discounts greater
than 100% and lessthan 0%. Eliminating the Six observationswhich lie outs de these boundaries produces
arestricted sample which can aso be used to evauate (3) and (4).
The various rdevant caculations are produced in Table 3A:
Table 3A
Dilution Adjusted

Per centage Discountsfor the Ex Rights Date
and Announcement Date

Full Sample Redtricted Sample I
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Allocation Ratio = #

Average: 2.81
Median: 2.00

Average: 3.04
Median: 2.50

(S- X)/S

Average: 33.82%
Median: 31.91%

Average: 33.55%
Median: 31.82%

(S* - X)IS*

Average: 37.97%
Median: 38.71%

Average: 38.83%
Median: 38.17%

(S* - X)IS

Average: 39.87%
Median: 43.48%

Average: 42.18%
Median: 42.10%

{(S* - X)ISH#(L + #)}

Average: 29.38%
Median: 28.98%

Average: 31.71%
Median: 30.06%

Evduating (3) confirms that the dilution associated with the rightsissue is only partidly reflected in the ex
rights stock price. In other words, the impact of theissue of anindividud right on § isvaue enhancing: S
+R > S*.
C. Violation of Arbitrage Boundaries

Table 4 presents results for violations of the short arbitrage condition for the sample of SES rights
prices. Theresultsin Table 4 are striking. Of the 413 SES rights prices examined, 360 represented
violations of the short arbitrage condition, 91.1% of the total sample. Thistota includes 24 priceswhich
were for out-of-the-money and at-the-money rights prices. The violations do not appear to be
sysematicaly related to moneyness. For example, 95% of the 0-20% in-the-money rights exhibited
violations while 92.3% of the rights which were 50-60% in-the-money aso violated the short arbitrage
boundary. Theviolationsgppear consstently acrossal yearsof thesample. Table5revealsmoredetailed
information about the specifics of the violations. Recognizing that the short arbitrage condition is derived
under the assumption of perfect markets, Table 5 indicates the sSize of the violations needed for tradersto

incur the transactions costs associated with bid/offer spreads, commissions and the like needed to execute
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the non-arhitrage trades aimed at explaiting the rights issue mispricing.*®  Close inspection reveds that
there are numerous cases where transactions costs, a one, cannot be the sole explanation for the observed
deviation. For example, consder the Fraser and Neave rightsissue which has alarge discount on a stock
withaszablemarket value. Even though theviolation percentageisnot large a 5.5%, dueto the high price
for theright, the discount of amost 34 cents is difficult to atribute solely to transactions costs.
Transactions cods are an important consideration when examining violations of an arbitrage boundary
(see Appendix 2). Eventhough execution of the short arbitrage is not possible dueto SESrules it is il
possible for current holders of stock to sell stock in inventory and repurchase the stock by purchasing a
rightsissue. Hence, in addition to dedlers, current shareholders and, where relevant, the rights issue
underwriter will be other sources of market liquidity. Y et, the processfor current holders of the common
stock to sdll the stock and smultaneoudy repurchase the stock by buying the rights issue is cumbersome
and somewhat costly. More precisdy, as market makers, deders will quote the bid/offer and be holders
of stock inventory. Assuch, itisaso possible for the deders to sell stock out of inventory, at the offer
price, and smultaneoudly recover the inventory by purchasing rights, a the bid price. Because of this
sgnificant potentid differencein transactions costs for exchange dedlers and off-exchange traders, deders
will bethe margina trader for rightsissues. Even though the ability of current shareholdersto execute ses
of stock with repurchases using rights will provide alower bound on the amount that the rights price can
fdl below the arbitrage boundary, it isunlikely that thislower boundary will ever bereached in practice due
to the more favourable transactions costs that dealers are able to obtain. As such, observed devigtions
bel ow the short arbitrage boundary likely contain acomponent associated with deder profits from market

making in rights isues.
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V. Short Sales Restrictions

Rightsissues onthe SES are designed to be an effective mechanism for listed companiesto raise new
equity capitd. By marketing the secondary issue directly to existing shareholders, arightsissueisableto
tap the most appropriate target market for new shares. For various reasons, some shareholders will not
want to acquire additiona common stock and will seek to sl the rights during the rights trading period
between the BCD and the exercise date. Such attempts to sell rights will be significantly impacted by the
specific characterigtics of SESrightsissues. In particular, the short trading period isanarrow window for
obtaining afavourable price. Many likely buyers of such rights, i.e., current shareholders, are aready on
the sdelines, having obtained sufficient rights from the rights digtribution to maintain pro rata clams.
Foreign traders are typicdly restricted from taking a position in the underlying stock and are unwilling or
uncble to tradetherights. In theface of short sdling restrictions which undermine the execution of possible
arbitrage trades, market deders are essentid providers of liquidity for rights trading. Y et, deders will
require an appropriate discount in order to participate. The result is rights prices which typicaly trade
below the theoretical short arbitrage boundary.

Similar to stock exchanges in other East Asian countries, the SES operates under a short selling
redriction. Such redtrictions have been in place from the inception of the stock exchange trading, when
market liquidity was thin and prices were subject to manipulation. Despite the remarkable financid
evolution of recent years, the SES has been dow to diminate trading restrictions, such as those on short
sdesand foreign ownership. Y €, theargumentsfor maintaining such rules on the higher capitdization East
Asan stock exchanges are being questioned, e.g., Fung and Draper (1999), Gay and Jung (1999). Inthe

case of SES rightsissues, short sde redtrictions gppear to result in pricing which favours market deders
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at the expense of shareholders. While dimination of short sdling regtrictions may deprive deders of the
direct profits on activities such as rights issue trading, there are other indirect trading opportunities
introduced by diminating short saes redtrictions, such as commissions on securities lending, execution of
arbitrage trades, and increased trading volumes. The potential problem of downward price pressure
produced by the execution of the short arbitrage trade would be offset by the upward pressure of short
covering. Inaddition, short sdleswould provide an additiond returnto holders of stock inventory involved
in lending to short sdlers. Aninteresting, if unresolved, market microstructure question is associated with
determining the net gainers and losersin this process.

Theresults of this paper are gpplicable to thelarger debate surrounding the effectiveness of short selling
redrictions on high capitaization stock exchanges such as those in Korea, Singapore and Hong Kong.
Focusing on market volatility, manipulation of prices, and downward price pressure facilitating bear runs
on prices, the argumentsin favour of short sdlling redtrictions require scrutiny. In the present context, if the
remova of short salesrestrictions does result in more accurate pricing, thereis likely to be a decrease in
price volatility, not the increase typically proposed by advocates of short selling restrictions. In addition,
the belief that short sdlling puts excessive downward pressure on prices can be questioned. Because the
short saleinvolves the borrowing of securities, the downward pressure on prices from the sdeis offset by
the upward effect of thefuture repurchaserequired to settlethe short. Perhgpsthe most important difficulty
posed by short sdling redtrictions is the associated disincentives to derivative security trading, which can
be severdly impacted, as derivativestrading dependsfundamentally on the execution of both short and long
arbitrage trades for effective pricing. For example, where stock index futures trading is permitted in

conjunction with short sales restrictions on the underlying stocks, e.g., asis the case for Hang Seng index
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futures, Sgnificant misoricing associated with the inability to execute the short arbitrage is observed (Fung
and Draper 1999). VI. Conclusons

Rightsissuesare apopular method of raising additiona equity capital on East Asian and European stock
markets. Thespecific characteristicsof rightsissuesdiffer from exchangeto exchange. In Singapore, rights
issues are characterised by a short rights trading period combined with a short time between the ex rights
date and the rights expiration date. Thisnarrow trading window impliesthat SES rights priceswill tend to
trade close to the relevant arbitrage boundary. However, this paper provides empirica evidence that the
prices of rightstraded on the SES systematicaly violate the short arbitrage boundary. Such violationscan
be attributed to the presence of short sales restrictions on the SES which prevent the execution of the
relevant arbitragetrades. Inthe absence of short sales, support for rightspricesisprovided by dealer rights
trading activities. Even thoughit ispossiblefor current inditutiona and retail holders of stock to sdll stock
out of inventory and repurchase the stock using the rights issue, the transactions costs involved in such
activities are consderable compared to those incurred by SES market makers. Given that these dedlers
are better Stuated to execute such non-arbitrage trades at lower cogt, the observed violations of the short
arbitrage boundary provide indirect evidence on the profitability of SES deders rights issue trading
activities.

This paper d o provides some evidence on the dilutiveimpact of equity recapitaizations funded through
warrant issues. More precisaly, to what extent isthe dilution associated with arightsissue reflected in the
ex rights stock price? Textbook presentations of warrant valuation, e.g., Dubofsky (1992), adjust the
current stock price to account for dilution while empirical work indicates that unadjusted stock prices

appear towork better, e.g. Lauterbach and Schultz (1990). Thissample of SESrightsissuesindicatesthat
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dilution is partidly, but not fully, reflected in ex rights stock prices. The impact of dilutionis measured by
comparing the exercise price discount on the announcement date, when the stock price does not reflect the
dilutive impact, with the discount on the ex rights date, when the stock price is being traded without the
detached warrant. However, some caution may be needed in generdizing this result to other Stuations
invalving dilution. Because the time period involved in the SES rights issue processis short, thisempirica
result may not gpply to assessing the impact of dilution on stock prices where long dated warrants are

involved.



APPENDIX 1

Typica Schedulefor Rights Issues, As Outlined
In the SES Liging Manua*

Company's Announcement of Proposed Rights Issue Lessthan 2 months
Application for Approva of Rights Issue from SES
Approva of Rights Issue by Company Shareholders
Announcement of Book Closure Date

Cum-Rights Trading Begins

Ex-Rights Trading Begins on the Ex-date

Book Closure Date (BCD) Last Cum-Date + 7CD**
Digpatch of Rights Shares Application and Excess Rights BCD + 3MD
Shares Application Form, Rights Prospectus and CDP

letter to Depositor (1-2 weeks)

Commencement of Rights Trading BCD +4MD
End of Rights Trading BCD + 10MD
Closing Date of Acceptance and Payment of Rights BCD + 16MD (C)
Subscription

Crediting of Rights Shares, Digpatch of Refund Cheques C+14CD
and CDP Noatification |etters

Listing of New Shares Under Existing Counters C+15CD
Listing of New Counter C+17CD

(i.e, for warrants, loan stock and A shares)

* MD = Market Days; CD = Cdendar Days.
** |f thisdate is a holiday, the BCD for rightswill fal on the following market day.
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Appendix 2

Transactions Costs L evied by
the Stock Exchange of Singapore

1. Brokerage Rates

The Stock Exchange of Singapore setsthefollowing scalesof brokerage payable by both Buyer and Seller
for deding in rightsto a new issue in Singgpore dollars:

Mainboard

Contract Value Rate

On the first $250,000 1.0%

On the next $250,000 0.9%

On the next $250,000 0.8%

On the next $250,000 0.7%

On the next $250,000 0.5%

On amounts exceeding $1,500,000 Negotiable, subject to aminimum of 0.3%

The above are dl subject to a minimum brokerage of S$2 per contract.
2. Clearing Fees, Stamp Dutiesand GST

In addition to brokerage fees, the following charges are payable: a clearing fee of 0.05% on the vaue of
the contract, subject to a maximum of S$100; contract stamp duty of 0.05% on the value of the contract;
transfer stamp duty of 0.2% on the vaue of the contract when the shares are sent for registration (transfer
stamp duty is not payable for securitiesthat are settled on abook entry basis); and, a Goods and Services
Tax (GST) of 3% on brokerage and clearing fees.
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1992 1993 1994
Industrial Jacks Inernational Led, Fraser & Mesve Lad, Wing Tai Hokiings Lid
Supzriar Metal Printing. Avimo Singspore Lid. Casea lnvestment Lud
Wing Tei Holdings Lud. Yan der Horst Lid Pacifiz Can Investment Holding Lid
Tuan Sing Holdings Lid, Metre Holdings Lid.. United Industrial Corp. Lid.
Guthrie G'T8 Lid. Sembawang Maritime et Sreamers Maritime Holdings
Jurong Engincering Lid, Camaudietalbox Asia Lid Jeya Holdings Lid
Eu ¥an Sang Inno-Pacific Holdigns L, Tuin Sing Haldings L,
(LC Development) Lrd, L&M Group Investments Lid. SPP Ll
% : Tonhaw [ndustries (Asiamutrix) Lid, Dhaimler-Benz
Finance Eeppel Finance Lid. Tat Lec Bank Lid. Focal Fipanes L,
Tar Lee Bank L.id, [ndugtrial & Commercial Bank Lud. United Owerseas Hank Lad,
Singapore Finance Lid, Sing [nvestmeits & Finance Lzd. Crverseas Union Bank
Chwersoas Union Trust Lid. Singapura Bullding Sociely L. Singapors Finance Lid.
Orwversea-Chincse Banking Corp. Ltd
Overseas Union Bank Lid, .
Hotels Allisnee Technology and Development Hoie! Grand Central Lid. Eling's [ule] Lod {Republic Hoels &
Lrd. Apallo Enterprizes Lid, Resuns Lid),
Orehard Perade Hobdings Lid.
Haotel Boval Lo,
ﬁﬂ_u._uﬁ_..:_mm First Capital Corporalion Lid, Clty Develagments Lid, i
Straits Steamship Land Lid,
SESDAG Crolderon Lid. Venire Manufacturing {Singaporc) Lid.
hMaterial Handling Engineering Lid,
Fan FPacific Publications Lid.
Heshe Holdipgs Lid, A,
Total 14 18 21
MNote:
1. Summa [nvestment hus chunged nams 12 Seapower Asia Investments Ltd on %/2/%4 and subsequently changed name 10 Pagilic Cenmury Fegional Developments Lid on
L5¢ 110,
2. Eu'¥un Sang has changed name te LC Developments on | 6993,
1, Tonhow Industries hus changed neme to Asiamatrix Ltd on 130609,
4. King's hote| has chunged name to Republic Hotel on 25494,

TABLE I: RIGHTS ISSUES IN SINGAPORE CLASSIFIED BY YEAR AND SECTOR (1992-1998)
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TABLE | (Continued)
1995 1996 1997 | 1898
Industrial Jardome Srratepoc Hldps Liang Coun Hidgs Lad, Orsprcy Maritime Led. Abr Holdigs Lid.
Ltd Orehard Parade Hidgs Lad, Eeppel Tele. & Tran. Lid. {Sieamers £ b Tung Lid.
San The [, Frovisions Suppliers Corpn Lid Maritime Haldings Ltd.) Lasyknir Internationsl Hidgs Lud,
Tack Chia MPI1 Lid. Econ Intermational Lad, Freight Links Express Hidgs Lid, {verseas Linion Eaterprise Lid.
Lee Kim Tah [oldings Ltd. Electronic Resounces Lid.
Cwa Disiribution Lid, Lindeleves=facoberg Lid,
TIBS Hidgs Lid.
Sembawang Resourves Lid. {Resourcss
Development Corporation Lid,)
IPL Corpn Lid
Mipperncraft L. {
Finance Tat Lee Finunce Lud Oversea-Chiness Banking Corp. Lid. | Pengkulen Investments Lid. (Netwark | Development Bank of Singupare.
Tat Lee Bank Lo, Singapere Finance Lid. Food Intermational Lid, )
Owersens Dinion Trust Lid. Oversens Union Bank Lid.
Singapore Relnsurance Corpn Lid, Tut Les Bank Lud
Hotels Hotel Grand Central
Properties | Hai Sun Hup Grop Lid. Pan Malayan Hidgs Lid. (T1b Land ST Capital Lid.
Avjennings Homes Lid. Lid.)
SESDAQ | Inter-Roller Engrg Lid. Vikay Industrial Ltd, Flextech Hidgs Lud. g
Preight Links Express Hidgs Lul.
Meiban Plastic Lid
Wennire Mg (3) Lid.
[nter-Roller Enpineering Lid.
Goldiron Ld, L
Total i1 15 13 6
Mote:

4, Pengkalen [nvesiments Lid. has chenged name o Network Food International Ld. on §1/10/97,
6. Pan Malayan Holdings Lid has changed name 1o TLE Land Lid. on 070797,
7. Respurces Development Corporation Lid has changed name to Sembawang Besources Lid, on | 171 197,

4, Sweamers Marilinwe Holdings Lid. hes changed name ro Keppel Telecommunications and Transportation Lid. on 03003097,

Saurce: the Stock Exchange af Singapore




TAEBLE 2: Details of the Sample of Singapore Rights Issues, 1992-8.

Anndunce
Company Rights  Subscriptian ment  Ex-Date Record Righls Trading
Tams Price Date Data Period

Jacks Inlerraticnal Lid 2iorl 1.00 2Ma2 1iase 20raz E1TAMEE220182
Supericd Metal Prinng Jfw 2 0.31 1Me0 120602 g [ o=l 24r0GIEE -1 (W0TaZ
Singapore Financs Lid I for 2 1.10 SR02 FAG92 2HTieE CAMOTa2-0450F a2
Cwerseas Union Trusl 1l 2 1.50 a1z 19852 ZWEE2 F108E2-008a2
Oversea-Chinese Banking Corp. Lid I for 5 300 0eez 10/BE2 Mgz i [l el Do =l
Wing Tai Holdings Lid 1682 1ford 1.05 Sg2 131092 23Mig2 ATMINGR 2R 0092
Crverseas Union Bank Lid 1ford 300 1BMOEE  2THeZ Br11/92 Do ie2-1 08 e
Gullria GTS Lid 1o 023 di11/82 e TR R el B 292 OB 2a2-1 00 202
Jurong Englneering Limibed 1M S 210 2011782 401 22 Ton2ez 151 2/92-06/01702
Adliznce Tachnology and Dev, Lig 3for & 1.00 17 12 1Mez 22122 SI12I2-24M1 252
Frazer & Meave Lid TR S E.7D 2/4/3 7i4/83 2044183 21504/%3- 2104183
First Capital Corp, Lid Iford 2.00 3 1/5/93 16683 22583 2a08/G-1 50793
Awvimo Singapora Lid Jfor g 1.50 200803 L] 18783 1VOTIE-20/07M3
Matra Heldings Ld | far & 2.B0 137883 R 3903 1N09/93-28/04M3
Tat Lee EBank Lid I for2 2,50 1855793 2633 T3 1207 3-28/07/93
Hotel Grand Central Lid 2fors 1.05 304 183 1AE3 1711283 2001293-21M293
lnno-Pacific Holdings Lid Sfor2 0.27 2110/83 11483 111093 16/11/82-031 293
Indusiriel & Commercial Benk Lid liord a.50 147943 17854 2993 IR 3-0 110083
Sembawang Maritime Lid | for 4 .00 TraMa3 2053 249093 [ e = o =T Tl
Wing Tai Holdirmgs Lid 1594 1farl 1.98 224 1402054 182004 EHOM-1 G354
King's Hobed Lid 2ol 1.75 1702054 el 45004 OTaed-080 304
Gasco Investment Limeted dforl 1.38 24/ a0 116G 1T03%4-158/03/84
Focal Finance Lid{ OCBC Finance LI 2 for 5 300 1d/diad 2104484 2Tidlod D 050Rg-1 20504
Hioted Rioyal Lid 1for 2 1.50 Z2044 4/5004 Sr10ved TGN - 2400504
United Chverseas Bank Lid 1for 14 3.50 S5 20504 2504 B 0 B el =T
City Developmeants. 1994 1fr & 280 WML MG T80TS0 A0TEE4-08T o4
Tuan Sing Haldings Lid 18or 1 0.48 14/1oed  210eed 21984 DRGS0
PanPacific Publicationa Lid I for 2 0.50 18530 2443904 WN0F4 010404220404
Hated Grand Caniral 1#r 5 1.05 SERS Z20ERS et = A0S 5-0B0WNES
Hal Sun Hup Group Lid 1fer 1 0.50 28/04/95  1W0595 ISNEE5  3VOSMS-OTIONGS
Geldiron Limited 1for 5 0.7a 14100 20oE ZBMOGE  IMHES08M195
Wikay Industrial Lid 2ir S 0.40 GEE 18/06/6 SANGSE  Z70BMEE-0S0TIEG
Tib And Ltd 3for 2 2.00 IN0SMOE GH 206 1800608 210BMES-010TIEE
Owerspa-Chinesa Banking Corp 1 far 10 3.00 240506 G298 1810696 21/06M8-01/0Tea
Singapore Reinsurance Corp Lid ifor 2 1.30 1TIOGME 2506/06 11,86 N7 EG-1 20T
Oirchard Parade Holdings Lid 1o 1 1.80 2380 B20E Ll T 14/00/96-1 4G
Liang Ceurt Holdings Limmited 2ir S 1.08 ZONSME BBNE 6296 1 T IOGI06- 25 T6GE
Singapore Finance Ltd 1fr 5 230 6186 120606 2SM0BSE  ZA/DAMRG-0EINTIGE
\enture MFG[S) Ld 1 fior 2 160 BM 248 2ei0IE0E ZRMEIDE Q3076110788
Econ Intemational Lid 1 fior 2 132 IOTWGE 125696 1201 1454 161 2063001 2106
Meitsan Flashic Limited Ehor s 034 1596  ZOVORTDE ZETEEE 01/07/9G-09/07 /96
Inter-Roller Engineering Lid 1 for 2 0.35 FAMIVGE T1MGE 1T 131188-2111/98
Sembawang Resourcas Limitad 1fer 1 240 ZBIVET 111 UET 17 1aT AT 8197
Crvarsass Union Bank Lid 1Mar s 4.00 snaar BSaT 81187 1800 T- 24068 T
Mippacraft Limitea Aford 011 1211mT BT aHaeT  30M287-080108
Onwarssss Union Bank Lid F 1fior 5 691 SMaa7 B/SET Bit 187 18/D6AT-24/06/97
Crsproy Maritirme Lid 1lor 1 145 1EMB/ST  2TIDEDT 7r3ar QRDTHET-160TET
Tiks Holdings Lid 1for 1 0.80 ZRI0RmT WamT et 110807190887
Abor Hoddings Limited 2for i 025 1szes 237208 2012898 0401/29-12001/98
C K Tang Lid 2her 1 02z 2TVeE 11HDE 181 1/08 19 1/88-27/111/98
Owarsaas Union Enterpriss Ltd 2for s 275 0BO&%8 12008 1RINS/AE 21/05/08- 200808
ST Capital Limiled 1fert 040 020458 150498 210458 24/04/95-05/05/818
Developmant Bank of Singapore 1 fer & a.00 20030s  300a0s 030408 0AD4SS-2004/88

Todal 52



TABLE 3: Annauncement Date and Ex Date Discounts for Singapore Rights Issues

Allocation Market Days Ciscount at Discount at
Company Ratio Traded Anncuncemant Date Ex-Date
Jacks International Lid 0.50 13 251% 3.85%
Superor Metal Printing 0.87 T 52 31% IE. R,
Singapaora Finance Lid 200 14 28.10% 21.43%
Crvarseas Union Trust 200 17 42.08% 31.82%
Creersea-Chinese Banking Corp, Lid 5.00 13 88.91% B4.91%
Wing Tai Holdings Ltd 1892 4.00 13 25.00% 20.45%
Cwverseas Union Bank Lid 4.00 15 35.00% 31.51%
Guthrie GTS Lid 1.00 12 48.31% 42 50%
Jurang Engineering Limited 5.00 12 47, 24% 46.15%
Aliignce Technology and Dav. Lid 167 13 =24 22% -18.348;
Fraser & Meava Lid 5.00 10 57.78% 54, 76%
First Capital Corp. Lid 400 13 51.69% 48 45%
Avimo Singapore Lid 267 13 33.33% 28.25%
Metro Holdings Ltd 5.00 13 40, 09% 47 8B%
Tat Lee Bank Lid 2.00 11 41.04% 25.15%
Hoted Grand Cantral Lid 250 a £9.48% 50.93%
Imng-FPacific Holdings Lid 0.40 13 T6.52% 58 480
Irdustrial & Commercial Bank Lid 4.00 13 67 29% 30.69%
Bembawang Maritime Ltd 4.00 13 45.45% AT3T%
Wing Tai Holdings Ltd 1884 1.00 14 65.83% 54.00%
King's Hotel Ltd 2.60 10 56.47% 31.91%
Cozco Investment Limited 033 10 B4 67% G67.91%
Focal Finance Ltd 2.50 13 13.35% 20.21%
Heotel Royal Ltd 200 13 40 28% 38020
Unitad Oversaas Bank Lid 10.00 13 GE.35% BE.02%
City Developments 1994 5,00 13 63.29% Srars
Tuan Sing Holdings Lid 1.00 o 43.20% ET.27T%
FaAPgefs . ibizstnne g 200 13 55.44% 56.90%
Hatel Grand Cantral 5.00 7 35.58% 35 1a%
Hai Sun Hup Groyp Lig 1.00 T 41.18% 4T 82%
Goldtron Limited 5.00 7 13.19% 15. 06G%,
Yikay Industrial Lid 2.50 ¥ 38.46% 25.93%
Tib And Lid 0.67 ¥ 1r.01% 9.91%
Oversea-Chinese Banking Comp 10.00 7 65 S84 65,03%
Singapara Reinsurance Corp Lid 2,00 7 31.22% 27.78%
Orchard Parade Holdings Lid 1.00 7 28.57% 28.95%
Liang Court Holdings Limited 250 7 13.60% 10.00%
Sing=pare Finance Ld 500 ¥ 4. 17% 3.38%
Wenture MFE(S) Lid 200 7 38.22% 30.18%
Econ Intemational Lid Z.00 11 4 60% 1.61%
Maiban Plastic Limiled 250 7 38.71% J5.6T%
inter-Roller Engineering Ltd 200 T 32 59% 33 .96%
Sembawang Resources Limted 1.00 T 16.98% 7.34%
Cwersaas Linlon Bank Lig 5.00 T 28.33% 25.23%
Mippecraft Limitad 1.33 a 38.59% : 18.1a%
Cverseas Union Bank Lid F §.00 T 31.45% 25.70%
Ogpray Maritime Ltd 1.00 7 30.62% 20.33%
Tibs Heldings Ltd 1.00 7 38.93% 32 77%
Abr Holdings Limited 0.50 T 0. 329 G032
C K Tang Ltd 0.50 T -10.00% 45 00%
Owerseas Union Enterprizse Lid 250 7 0.00% 2 AR,
5T Capital Limited 1.00 B 11.11% 52.38%
Davelopment Bank of Singapore 5.00 ] 28.74% 28.14%
Totzl: g3l



TABLE 3: (Cont'd) Summary Statistics for the Discounts

29

Alloc. Ratia Deys Traded Discount Ann, Date  Discount Ex Date
AVERAGE (1893.1998) .81 10u00 ITaTh 33.32%
STDEV 215 3.02 0.23 018
MAX 10.00 17.00 5% 8%
MIN 032 7.00 -20% -18%
MEDLAN 2.00 10.00 0% 32%
NOTES TO TABLE 2:
1. Allacation Ratio is the rafio of original shares to new shares sold thmough the rfghts issue.
2. Discount at ime of announcement is calculated as the discount of tha subserption price
1o the market prica at the lime of announcemeant,
4. Discount an the ex-date is calculated as the discount of the subscription price to the market
price on gx-date.
Sourca: Stock Exchange of Singapors
Table 4: Vielations of the Short Arbitrage Boundary by the Singapora Rights Prices
Classified by Moneyness and by Year, 1992-98.
1EE2 1893 10494 1995 19406 1887 1898
Mao. of Mo, of Mo. of Ma. of Ma. of Mo. of Mo, of
Rights | Rights | Rights | Righls | Righls Fights | Raghts
Prices Prices Prices Prices Prices Prices Prices | Todal
Crut-of-the-money: 0 3 7
Ab-the-monay: 1 3
In-the-Moneay!
0.00%-20% 14 7 15 42 16
Ceap-in-the-monay: |
20%-30% 285
1842 1803 1504 1885 1805 1997 1904
Mo, of Mo, of Mo, ol Ielicy, o Pla, of ey, oo B el Wiclation
Winlations [Vialations: [Vialations [Vickations [Vicktions [Viclations |viotations
In=the-honey:
0. 00%-205% 14 ki 15 7 18
[eep-in-the-money
20%-30% 32 7 T o 14 5
3[:&{.—-@1{, Fri 4 B 14 13 7 5
40%-50% T 16 5 3
H0 60 ) 2d i
GO%-T0% 13 E 1 7




TABLE 5. Violations of the Short Arbitrage Boundary by Singapore Rights Prices

Boundary Wiolation Avarage

Company Actual Price Value Percentage Discount
Oversea-Chinese Banking Corp. Lid 5412 5.527 -240% 61.82%
Abr Holdings Limited 0.395 0.454 -13.09% 54 38%
Crversea-Chinesa Banking Corp 5836 5344 10.01% 6404 %
United Owverseas Bank Ltd 6.143 6214 -2.10% B3.86%
FunPuciic Hustzalons L 0530 0.834 -16.60% 55, 5584%
Cenern Invesstment Limited 1.538 1. 704 0.30% 55.16%
Hoted Grand Central Lid 1.067 1.208 -11.50% 53.429%
City Developments 1984 a.097 b | -2.40% 52.22%
5T Capital Limited 0.388 0.435 -1167% 52.05%
nne-Pacilic Holdings Lid 0.249 0280 =14.30% 51.77%
Fraser & Meave Ltd 5.691 6027 -5.50% 91.33%
Sembawang Maritime Ltd 2937 3167 -7 TN 51.31%
Wing Tai Holdings Lid 1994 1.350 1.444 -6.00% 51.00%
Jurang Engneering Limitec 1.980 2.034 -2.60% 49 20%
First Capital Coep. Lid 1.616 1.186 =10.90% 47.57%
Matro Holdinge Ltd 2.063 2219 -5.90% 44 0%
Industrial & Commerclal Bank Ltd 1.870 2 260 -12 B0%. 30.23%
Hai Sun Hup Group Lid D274 0.321 -14.76% 39.09%
G K Tang Lid 0104 014 “26.09% 38.84%
Hotel Royat Ltd 0844 0.886 -4 BO% IT 2%
Guthrie GTS Ltd o.oar 0.123 T -28.10% 34.81%
(hwerseas Uniorn Bank Ltd 1.501 1.557 -3.500% AR
Tibs Holdings Lid 0.263 415 AT 18% 54 DB
Veniura MF3(S) Ltd 0.437 0.803 -40.00% 33.25%,
Meiban Plastic Limited 0,154 0A7T -12.01% 31.79%
Holel Grasnid Creenlral 0431 0.4ai -10.51% 31.41%
Wing Tai Holdinge Ltd 1962 0337 0.4 -15.30% 27.58%
Superior Metal Printing o0ag 0112 -11.30% 28,493
Onversess Union Trust 0438 0496 -11.50% 24.84%
Development Bank of Singapore 1684 1.988 -14.97% 2£4.83%
Ayimo Singapors Ltd U414 0.448 =5.70% 22.8T%
Inter-Follar Engineering Lid 0.041 010 -G.0T% 22.38%
Caprey karitime Ltd 0.334 0.414 -10.339; 22.43%
Overseas Union Bank Lid F 1.784 1.869 -4 41% 21.27%
Focal Finance Lid 0414 0.7%1 -47.90% 20.87%
Singapore Rainsurance Corp Lid 296 0.338 24z 20.54%
Orchard Parade Holdings Lid 1254 0467 1T321% 20, 50%,
Owerseas Linion Rank Lid, 0824 0.929 -11.36% 18.79%
Tat Lee Bank Lid D447 0.543 -17.80% 17.82%
Tiean 3ing Holdings Ltd 0064 0,021 -30.30% 15.94%
Singapore Finance Lid 0,149 0.187 -24.30% 15.19%
Vikay Indusirial Ltd Q.02 005 =44 8% 11.02%
King's Hoted Ltd 0051 0,208 -G2.00% 10.39%,
Goldbron Limited 0.031 0.067 60.11% 7.7A%
Mippacraft Limited 0.004 - 0.003 =70.00% 6.97%
Liang Court Holdings Limited 0.02a 0.081 <58 T7% 5.36%
Singapore Fnance Ltd 0.010 004 T7.83% 2.53%
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Tib And Lid

Sambawang Resources Limited*
Econ International Lid*

Alllance Technology and Dev. Ltd
Overseas Union Enterprise Lid
Jacks Intemational Lid

n.a

0.004
0.007
0.000
0.005
0.010

0.046
0.091
0.008
0.000
£.4T7
0.010

n.a
-87.50%
-16.67%

0.00%

n.a

0.00%
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222%
0.83%
0.61%
0.00%
-20.71%
n.a

NOTES:

1. Actual Price Is the average market rights prices observed for the duration of the rights trading period;
2. Boundary Value is the average value over the duration of the rights treding period.
3. Violation Percentage is amived by (1) calculating the differencea between the market

price of the right and the model price of a right expressed as a percentage of the model price
and (2} taking the average of each day's violation percantage during the rights trading period.,.

4, Average Discount is calculated by taking the average of the discount percentage value during the rights

frading period,

*“The calculations of violation and discount percentage for Econ Intl and Sembawang Resources ara

based on in-the-money rights.
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ABSTRACT

This paper presents evidenceindicating that rightsissuestraded on the Stock Exchange of Singapore have
pricestrading at or below the short arbitrage boundary. Thispricing behaviour isattributed to the presence
of short selling restrictions which prevent the execution of arbitrage trades aimed at exploiting the observed
migpricng. Evidenceisaso provided indicating thet the anticipated dilution associated with the rightsissue
isonly patidly reflected in ex rights stock prices.

* The comments of an anonymousreferee sgnificantly improved the exposition of the paper. Theresearch
assstance of Chrigtine Liu, at SFU, and Congtance Broins, at the National University of Singapore, is
gratefully acknowledged. This paper was partidly written while the author was a visiting Professor in the
Faculty of Commerce and Accountancy, Thammasat University, Bangkok, Thailand.



NOTES

1. Thetrade press carries numerous articles on details of various rights offersin Europe and East Ada,
e.g., Euroweek, June 12, 1998, "Daimler-Benz offers 20% discount in rightsissue to raise DM7.5bn
for merger” and Mar 6, 1998, "DBS in largest ever Singapore rights issue’.

2. Warrant contracts are not sandardized. In variouslocations, long dated warrants tend to have an
American feature. In other locations, long dated warrants have a Bermuda feature or an European
feature. For short dated warrants, thereis limited probability of dividend payout on the underlying
stock between the issue date and the exercise date. In this case, the American feature has no vaue and
the European and American prices will be the same.

3. Two ingances where short sdlling is permitted occur on sdes for same day delivery and certain
operations by listed companies trading their own stock.

4. For the SESrights prices, it is safely assumed that S > X.
5. The expectation E[f] is taken with respect to the risk neutral dengity.

6. Gaa and Schndler are only interested in the impact of dilution in order to obtain the max[(] function
for warrant valuation.

7. The subgtitution for n gives: (V-NX)((N/#/(N+(N/#))) = NR. The N'sin the multiplier with # now
cancd to give: (V-NX)((1/#)/(1+(1/#4))) = NR. Dividing through by N gives. ((V/N)-
X)(VB)/(1+(1/4#)))=R. Multiplying through by # and using the definition P = #R produces:. ((V/N)-
X)(1/(1+(1/#)))=P. The expression in the text now follows from observing that 1/(1+(1/#))=#/(1+#).
The last equdity is solved by subgtituting the result that S*=S+R and manipulating.

8. Dueto conflicts with the Kuala Lumpar Stock Exchange, the CLOB is no longer operationd. There
isaso asmdl Foreign Board in Singapore which was established to dlow the listing of foreign
enterprises that are unable to meet the Mainboard's listing requirements. In additiona to these stock
exchanges, there is dso abond market and an illiquid equity options market trading a smdl number of
stocks.

9. These vaues are taken from Euromoney, "Singapore, Asamoney”, Mar. 1994,
10. Further details are given in Practice Note 9e of the SES Listing Manud.

11. The additiona listing gpplication isto be prepared in compliance with Clause 816 of the Listing
Manud. The supporting documents are identified in Clause 817.

12. Asthebulk of trading on the SESis scripless, this step is transparent to the shareholders.

13. Thelength of the rights trading periods differs across locations. For example, Hietda (1994)
reports that the rights trading period in Finland is 9 to 18 weeks.
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14. Using Black-Scholes, it can be shown that, as the warrant goes further into the money, the price
will convergeto the intrindc vaue. Hence, even without taking into account the impact of the short
trading period, it islikely that the time vaue will be smal because the terms of rightsissues typicaly
fésyuirhitis ectrosepliyd ia loiH stoat ank gref] EizokiStholesptiermyimendetsank Bt giieencorrect results.
Rather, the implication is that Black-Scholes is useful to price the time premium. Asthe option goes
deep in- or out-of-the-money, Black-Scholes prices will converge to the arbitrage boundaries. Such
boundaries can be identified without reference to Black-Scholes pricing methods.

16. Crouchy and Gda (1991) is primarily concerned with errors arisng from the use of adilution
factor to adjust Black-Scholes pricesin order to arrive at a market price for awarrant. For example, it
is observed that: "Because warrants, given their implicit leverage, have a higher voldility than the assets
of thefirm, the voldility of the firm's equity islower than the voldility of itsassats’. Theimplicationis
that volatility measures needed to price warrants may be underestimated if stock prices are used for the
volatility input to Black-Scholes pricing. Such comments are not relevant to the present study, which is
concerned with violations of arbitrage boundaries. One point which israised by Crouchy and Gda
which could have some relevance concerns the assumption of an dl-equity financed firm to derive (3).
The presence of warrants in the firm's capital structure dters theimpact of the dilution factor in the Gala
and Schneller modd. The dilution factor required to adjust Black-Scholes pricesis diminated if the
associated cdl optionisfor afirm with warrants. Y, thisis a consequence of Gala and Schneller not
defining S to account for the potentia dilution, which isonly captured in S;. Hence, this point isaso
not rlevant. The "common errorsin the vauation of warrants' have been avoided in the present
andyss.

17. Thetotd of 530 isfrom the sum of the market daystraded in Table 3. Though high, low and close
prices were available, only closing prices were used.

18. Dataon bid/offer spreads, the most important component of transactions costs for rightsissues,
were not available. Datathat is available on volume that is available indicates that rightsissue trading is
relatively thin. Given that traders other than SES market makers are dmost certainly net sdllers it is
likely that mogt trades are being done at the bid price.



