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Abstract

This paper investigates the large and diverse digsan UK open offers and placings. Large

discounts are a substantial cost to shareholders dehnot buy new shares. The existing

literature mainly examines US firm-commitment offend private placements, but UK open

offers and placings differ from both types of USeof The paper presents evidence that
inelastic demand, illiquidity of the issuer’s shgrand financial distress are key determinants
of the discount. The effects of inelastic demand distress are much more apparent in UK
than in US SEOs. We argue that institutional fesgwbscure the role of these variables in
the US context.
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1. Introduction

It is usual for the offer price in seasoned equffers (SEOs) to be set below the
midpoint market price of the issuer’s shares imratedly before the issue is announced. This
discount, or underpricing, provides a reward toesters who buy the new shares, and is a
cost to existing shareholders who do not buy tlees) or who buy fewer than the number
needed to maintain their percentage holding. Thieentipaper is the first detailed study of
the discounts in UK open offers and placings. Insample 90% of open offers and placings
are at a discount, and the average discount topteeannouncement market price as a
percentage of the offer price is 26% (median 11%hjs is much larger than the average
discount of around 3% reported in US firm-commitineffers, but is comparable to the
discount in US private placements.

The purpose of the paper is to investigate thgelaross-sectional differences across
discounts in open offers and large placings, deast five per cent of the existing equity.
There have been several enquiries by governmenédba@thd academic researchers into the
direct costs of SEOs, the most recent being byQtiiee of Fair Trading (OFT, 2011). Yet
discounts are on average a bigger cost for nongbbsg, as the paper documents, and there
are many nonsubscribers: it is common for exisshgreholders not to buy new shares in
open offers and placings, despite the presencehstantial discounts (Armitage, 2010). A
large discount is an especial concern to sharetoifi¢hey do not have an automatic ‘pre-
emption’ right to buy new shares, because then thay not be given the opportunity to buy
any of the discounted shares. Placings have betdmen@ost common method of issue in the
UK, and there is no pre-emption right in a placing.

We argue thata priori, there are three potential explanations for dietguand for the
cross-sectional variation in discounts, that ardevent to the bulk of UK offers. These
explanations are inelastic demand for the shamd@srmation asymmetry, and financial
distress of the issuer. First, differences in tlastecity of demand across shares, or in their
liquidity, could have an important rotléAn SEO involves an increase in the supply of share
for sale when the issue is being marketed, anchtimber of new shares is usually many
times larger than the average number of existirrgeshtraded per day. The median multiple
of new shares over the average number traded peisdid5 times (Table 1). Many of the
shares in our sample are very illiquid, and we ecmjre that there is a downward sloping

demand curve for such shares.

! The elasticity of demand for a share and its tigyiare difficult to separate both conceptuallyl@mpirically,
as discussed in Section 2.2.



Demand for a given share will be less than perfeslhstic if (i) there is a limit to the
number of shares a given investor is willing to ladiya given price, and (ii) there is a limit to
the number of investors willing to buy any sharés aiven price. Regarding (i), several
factors could limit demand on the part of a givamestor. A large enough holding could
imply unwanted active involvement in the company,imapair the diversification of the
investor’s portfolio, or be costly to sell; it mighe costly to raise sufficient cash to buy a
large block, and a managed fund might have a lomihow much the fund can hold in any
one company. Regarding (i), there is evidence itmatstors disagree about the value of a
given company, and that they re-appraise theiratans at the time of major corporate
events. Chen, Hong and Stein (2002) and Moelldtli@emann and Stulz (2005) argue that
an increase in unfavourable re-evaluations by $lodders explains, respectively, negative
momentum in stocks and large falls in share pritemnouncement of takeovers. Armitage
(2010) finds evidence of limited demand on the mdrinvestors in UK open offers and
placings. Institutional investors are the main biayand they very rarely accumulate a stake
in a given company in excess of 20%. He also femddence of heterogeneous valuations of
issuers; on average, more than half of the exisghmyeholders do not buy any new shares,
despite the substantial discounts. The idea of Zderet al (2002), that firms making
placements are overvalued, and that as a resckqdaare able to negotiate a purchase price
well below the market price, envisages disagreerabotit value between market investors
and placees. In addition, there is a variety okptividence that the demand for shares is
materially less than perfectly elastic (Gao anderit2010, and Huang and Zhang, 2011,
include reviewsy.

It is plausible that there are separate marketshf®®mew and existing shares, which is
necessary for inelastic demand to be able to expltea existence of a discount. Through the
bookbuilding or placing process, the arranging bestkimates the demand schedule and sets
an offer price at which there will be buyers fok thle new shares. The prices of trades of
existing shares need not be much affected by ttetiat many new shares are about to be
issued. The marketing of the new shares is a separacess from normal trading, involving
direct contact between the company and selectexhpal buyers, and transmission of private
information. These points are especially applicabl&lK open offers and placings, because

all or most of the marketing is done on a discbestis before the offer is publicly announced.

2 lvashina and Sun (2011) provide further evidenu discussion of the effects of inelastic demandhensale
process and pricing of financial assets, in thisecayndicated loans. In their view, ‘the syndigatiyocess
matches borrowers with the set of investors withlighest valuations’ (p. 505). This is exactly thection of
the placing process for equity, if investor demanseen as inelastic.



The impending issue is price-sensitive informatiand investors who agree to become
informed about the issue also agree not to tradbdmrelevant company’s shares until after
the issue is announced. Only investors contacteatidarranger should know about the issue
during the pre-announcement marketing processstoxgignorant of the offer will continue
to trade shares via the normal market process. d¢jahere is a separation between the
primary market for new shares and the secondarkeh&or existing shares during the pre-
announcement marketing period, at the end of wtheloffer price is set. Huang and Zhang
(2011) discuss why the primary and secondary mar&et partially separate in the case of
US firm-commitment offers.

An alternative view to the above is that the insee@n the supply of shares will drive
down the market price of thexistingshares during the period in which the new shares a
being marketed. There will be temporary ‘price ptee’. Inelastic demand reduces the offer
price because it reduces the market price at the the offer price is set. Loderer, Cooney
and Van Drunen (1991) report a negative averageratal return on the announcement of
firm- commitment offers by regulated firms. Theygae that as information asymmetry is
low for such firms, the price fall is partly expt@d by inelastic demand. Altinkilic and
Hansen (2005) and Meidan (2005) find weak evideridemporary price pressure during the
bookbuilding period in firm commitments. Gao andt&i (2010) argue that the purpose of
the marketing effort during firm commitments is it@rease demand elasticity in order to
reduce downward pressure on the share prideese papers ignore the existence of discounts
in firm commitments. The implication is that theimpotential impact of inelastic demand is
on the share price rather than on the discount @pproach is easier to justify when the
mean discount is 3%, as in firm commitments, thliemthe mean is 26%, as in open offers
and placings. In addition, there is no existingdewice for price pressure in open offers and
placings. The average abnormal return is positiveamnouncement of both types of offer,
contrary to the predictions of the price-pressuiganation.

An important potentially competing explanation thscounts, beyond inelastic demand
and illiquidity, is information asymmetf/Numerous studies find that discounts are related t
variables interpreted as proxies for the transparen the issuing firm. Despite the intuitive

appeal of information asymmetry as an explanatwrdiscounts, there is no accepted theory

% Several early papers hypothesise that, if the thegaverage abnormal return on announcement of- fir
commitment offers is due to inelastic demand, tisfi@uld be a negative relation between the abnoratatn
and the relative offer size. The evidence is mixamhitage (1998) includes a brief review.

* Information asymmetry could be a reason for iridademand: lower transparency could result in fewe
investors who would consider buying the shares,gaadter heterogeneity of investors’ valuations.



that links the two. The well-known Myers-Majluf @4) theory, which assumes information

asymmetry, predicts a fall in the market price anancement of the issue, but it does not
predict the existence of a discount. Hertzel andtls(1993) argue that discounts in private

placements are compensation for the cost to planfeesestigating the issuer, a cost which

is necessary in order to reduce uncertainty almvalue of the issuer. But this explanation
has not gained acceptance, partly because thefsimany placement discounts would imply

implausibly large costs of investigation (Barclélglderness and Sheehan, 2007).

A third possible explanation, at least for someaksts, is that the issuer is in financial
distress. There are at least two reasons why dsstmaght affect the discount. First, both
agency costs and information asymmetry could beersewere for firms in distress. Second,
in cases of severe distress, where the alterntivaising equity is likely to be bankruptcy,
we might expect suppliers of external equity to di#e to extract additional value for
themselves, beyond that available in an offer lmoa-distressed issuer. External capital is
needed to maintain the value of the issuer as aggooncern. Some or all of this going-
concern value would be lost if the issuer werenti@ebankruptcy proceedings. Knowing this,
an external investor should be able to bargairbtaio some of the going-concern value that
would be lost in the absence of external funds.

Distress has not been identified as an importaplagatory variable in studies of
discounts in US SEOs. That might be because itadip on the choice of issue method and
type of security issued. Many distressed US congsanhoose a private placement rather
than a public offer, or an issue of convertible usities, or a placement combined with
warrants. In the UK, distressed companies tend Igingpissue ‘straight’ equity at a deep
discount.

Our research investigates the extent to which kbega linked to the above three
explanations can explain cross-sectional differemealiscounts. In particular, we seek to test
whether discounts are explained better by inelagimand or by information asymmetry. We
calculate eight proxies for demand elasticity, nignieree measures of offer size in relation
to the size of the issuer, four measures of liquidind issuer size. We also attempt to isolate
the impact of information asymmetry on discountsuvariables are calculated which ought
to proxy for information asymmetry, but which aret rmeasures of inelastic demand or
liquidity. Three are measures of earnings quathigy are among the measures calculated by
Lee and Masulis (2009), who study the impact obimfation asymmetry on the direct costs
of SEOs.



All the proxies for inelastic demand are statidlycaignificant individually, both in a
simple univariate test and in multivariate regressithat include the non-elasticity variables.
However, tests show that multicollinearity is a lgem in regressions that include
combinations of the elasticity variables, with tb@nsequence that some of the elasticity
variables do not exhibit consistent levels of digance across different regression
specifications. In view of this problem of multiGokarity, we use principal components
analysis to create a single elasticity variablévaer from seven of the individual variabfs.
This single variable is the first principal compateand it is always highly significant. In
contrast, none of the four measures of informatisymmetry is significantly related to the
discount in a multivariate setting, though theres@ne univariate evidence of a relation
between earnings quality and discount. We findadulition, financial distress has a major
impact on the discount.

The results show very clearly that differences sershares in elasticity of demand or
liquidity are able to explain variation in discosintFinancial distress is an additional
significant explanatory variable. In contrast, €éiffnces in information asymmetry have little
explanatory power. A possible explanation for th#er finding is that our proxies for
information asymmetry are unreliable due to datatéitions. Quantile regressions indicate
that the variables have most explanatory powerldage discounts, though the elasticity
variable is significant in all the quantiles.

The importance of demand elasticity and financiatress is not as evident in existing
research, most of which is on US firm-commitmerie€s or on private placements. Although
both inelastic demand and distress are recogniseéxplanations for discounts in US
research, we argue that institutional differencesvben the USA and UK mean that their
impact is greater in the UK, and easier to identidiscounts are small in firm-commitment
or public offers (a few per cent). A likely reasshy financial distress does not feature in
studies of firm-commitment discounts is that distexd US companies tend to issue equity
via private placements, or to issue convertiblelst@Chen, Dai and Schatzberg, 2010). we
offer two suggestions why inelastic demand does restilts in large discounts in firm
commitment offers. First, companies choosing fimmmitments are much larger than those

choosing private placements, and larger size igcet®d with greater elasticity of demand,

® Principal components analysis has not been usgdeirious research on discounts in SEOs, but theaaf
our investigation and results mean that it is arsistep to deploy this technique.



greater liquidity for the shares, and lower infotima asymmetry. Second, firm-commitment
offers are marketed by an underwriting syndicatenduthe public bookbuilding period, with
the purpose of creating demand (Gao and RitterQ;28liang and Zhang, 2011). In UK open
offers and placings the pre-announcement marketilwgnducted on a private basis, and we
suggest that arranging banks place less reliangearketing to generate demand, and more
on the discount, than is the case in the USA.

Discounts in private placements are much largenweél@r, they are not viewed as
arising from inelastic demand, because there arallysonly one or two buyers, and because
the restriction on re-sale of the new shares inpléements is on its own a possible reason
for large discounts. There is no restriction onirsglthe new shares in UK SEOs, and there
are normally at least 20 buyers in open offers lange placings. The impact of distress on
placement discounts is obscured by the fact thatyrdestressed companies in the USA issue
convertible securities instead of equity, or isaagrants alongside ordinary shares.

The next section outlines the relevant SEO proeedand reviews previous research on
discounts. Section 3 explains the research methdddata. Section 4 presents the results on

discount and on cost. Section 5 concludes.

2. Background and previousresearch
2.1 Types of offer

Since much of the existing evidence is from theAUS little background is needed on
UK SEOs. In anopen offerthe shares are placed by private negotiation -isarekt
bookbuilding process - before the offer is formadlgnounced. Investors who have been
contacted by the arranging bank, and who wish tpodhares, provide verbal agreements to
buy before the announcement, and the agreementoarally signed on the announcement
day. The shares are then offered on a pro ratas lhasexisting shareholders after the
announcement, and the offer is open for at leastviweks. The entitlements to buy new
shares cannot be traded, unlike in a rights issuaplacing, the process is the same except
that there is no pro rata offer following the annoement. The offer price in both types of

offer is normally set the day before the offer ishlicly announced. The new shares are

® In the sample of Chen, Dai and Schatzberg (2ah@)median firm-commitment issuer has a book value
assets that is 14.7 times larger than the medasepient issuer (p. 108).



issued the day after the extraordinary general imgétat is normally necessary to authorise
the open offer or placing; this meeting is heleéhto four weeks after the announcendent.

In both types of offer, there are typically at k28 buyers, the bulk of which are
investing institutions (Armitage, 2011). Discouarg substantial and there is wide variation
across issues. The discount is a cost to sharesold® do not buy new shares, or do not
take up all of their entitlement in an open offeor example, if the share price before the
announcement of the issue is £1.00, the offer pad&.90, and the share price remains at
£1.00 after the announcement, the reward to buyetke new shares is 11% of the offer
price. The share price might be expected to fathhee of news of the discount. However,
the average abnormal return is positive on annaueoé of open offers and placings
(Armitage, 2012, includes a summary of the evidgnifethe share price does not fall, it
might appear as though nonsubscribers do not lesause of the discount. But if the offer
price in the example had been higher than £0.90,adlnelse had been the same, the share
price would have been higher than £1.00 after ti@ancement.

Turning to US SEOs, in frm-commitmenor public offef the new shares are sold via a
bookbuilding process which starts when the offearisounced and ends three or four weeks
later, just before the shares are issued. The pffee is set the evening before the issue date.
Since the early 1990s the offer price has beenrseiverage 3% below the market price as at
the close of the day before the issue date. Mostodnts are clustered within a few
percentage points of 3% (Altinkilic and Hansen, 200n aprivate placementhe shares are
placed by private negotiation with one or a fewestors. The new shares initially are not
registered with the SEC, and they cannot be saiill thhey are registered, except via private
negotiation. In recent years private investmentpublic equity (PIPE) placements have
become the norm. Registration typically occurs witBO days of signing the placement
agreement, instead of after the one-year delayapjplied in earlier placements (six months
from February 2008; Maynes and Pandes, 2010). &ad investor in US placements is

usually a private-equity, venture-capital or heflgel, or an individual, or another company.

" Two other issue methods are employed in the UKa tights issue shareholders can sell their rights, and
because of this, the cost of the discount to noswiliers depends in part on the cost of sellingitftgs. In an
accelerated bookbuildinghe arranging bank announces the issue and sniigitutional investors to bid for
the shares. The book is usually closed within cae @his latter method tends to be used by largepamies to
raise small amounts of equity in relation to thee. Discounts are small (a few per cent). We atoemamine
either rights issues or accelerated bookbuildings.

& No change in the share price implies either thatissue and its offer price of £0.90 were alreadyected by
the market, or that good news was announced aaime time as the issue, which offset the impasetiing
new shares at below the market price. Either waypféer price higher than £0.90 implies an increaséhe
share price on announcement.



Participation by mainstream institutional invest@dimited, in contrast to the case in UK
open offers and placings. The average discourteartarket price in private placements was
around 16% in the 1990s and 10% in the 2000s (Hugatatesta and Parrino, 2009), but
nearly one fifth of US placements are made at anpm@ (Dai, 2007). So discounts in
placements are much larger and more variable thanblic offers.

Open offers and placings resemble US firm commitaém that the new shares are
bought by more than one or two buyers, followingb@okbuilding process (although
bookbuilding is discrete in the UK and is normatiympleted before the issue is publicly
announced). However, the discounts in open offeds@acings are much deeper and more

variable than in firm commitments, resembling thfmend in US private placements.

2.2 Determinants of discounts

Several explanations for discounts in SEOs have beeposed. Here we discuss those
which are potentially important for UK open offeasd placings. Explanations which do not
apply, or which are unlikely to be important, aegiewed in the Appendix.

Inelastic demandA larger offer in relation to the size of the issigassociated with a
deeper discount, and this is often seen as evidendeelastic demand in firm-commitment
offers (for example, Corwin, 2003). Intintoli ancikle (2009) find that relative size is a more
significant explanatory variable when offer sizenieasured as a proportion of the free float,
which supports the inelastic-demand interpretatidlnang and Zhang (2011) view the
number of lead underwriters as a proxy for markg@ffort, and they argue that the benefit
of marketing is greater elasticity and a smallegscdunt. They find a negative relation
between the discount and the number of co-lead ramdlers. They also show that if an
investor has a prior relationship with an undemyrithis increases the probability that the
relevant investor will participate in the offer. @Hiscount is negatively related to the number
of ‘relationship investors’ of the lead and co-undgters. Unfortunately, the number of co-
lead managers cannot be used as a proxy in theddkext, because most issues have one
arranger only and the maximum in our sample iseth@ao and Ritter (2010) present
evidence that the marketing of the offer in firmnuuoitments increases the short-run

elasticity of demand for the shares, and that fimith relatively inelastic demand are more



likely to choose a firm-commitment offer instead afcelerated bookbuilding, which
involves much less marketirig.

Inelastic demand has not been considered expliaglan explanation for discounts in
placements. However, some findings are suggeskive.discount is positively related to the
relative size of the issue (Hertzel and Smith, 1943ynes and Pandes, 2010) and to the
number of placees (Wruck and Wu, 2009; Huson €2@09). In addition, the argument that
placements exist partly to enable the placee(s)ptain costly private information about the
issuer assumes that demand at the prevailing mpricet from less well-informed investors
is insufficiently elastic.

For the UK, Armitage (2007) studies discounts iacpigs of large blocks of rights to
new shares that have been renounced by the shéeehe@ntitied to them. The discounts are
positively related to bid-ask spread and relatese size. He interprets this as evidence for
inelastic demand.

The elasticity of demand and liquidity of a givemage are closely linked conceptually
and empiricially, and causality plausibly runs iothb directions. It is hard to conceive of a
liquid share with very inelastic demand, or amguid share with very elastic demand. Proxies
for elasticity, such as bid-ask spread or the priggact of share trades, are also measures of
liquidity. For these reasons we do not try to digtiish between demand elasticity and
liquidity as explanations for discounts. Informatiasymmetry, on the other hand, is a more
distinct concept. Information asymmetry could beeason for a high cost of trading, as in
some formal models of the bid-ask spread, and &ehigost implies lower liquidity.
However, information asymmetry is not the only plolesreason for inelastic demand. For
empirical research, measures of information asymymedn be constructed that are quite
distinct from measures of liquidity or elasticias Lee and Masulis (2009) emphasise.

Information asymmetrySeveral studies, starting with Altinkilic and Hang2003) and
Corwin (2003), find that the discount in firm conmiments is positively related to proxies for
asymmetric information. Most of these studies dd set out in a formal way why
information asymmetry might result in a discounh éxception is Hertzel and Smith (1993),
who argue that discounts in private placements emsgtie investors for costs of
investigating the issuer, and that the costs irsaedth the opacity of the issuer. Hertzel and

Smith see the opportunity for a placee to investighe issuer, and become better informed,

° Consistent with the hypothesis that the markegiffgrt is greater when demand is inelastic, But@nillon
and Weston (2005) present evidence that the dgest of firm commitments is negatively related he t
liquidity of the issuer’s shares.



as a benefit of the placement method. Consistettt tis idea is evidence that firms
choosing a private placement tend to be much smatié less profitable than firms choosing
a firm-commitment offer (Chen et al, 2010). Sinlijargreater opacity is associated with
choice of a private placement instead of a righssieé in Sweden (Crongvist and Nilsson,
2005). These findings suggest that placementshargen by firms for which access to private
information is especially valuable to investors.

An alternative explanation that is based on infdrammasymmetry is that the placees’
access to private information enables them to ifyefitms with overvalued share prices and
to bargain down the issue price accordingly. Héezal (2002), Krishnamurthy et al. (2005)
and Chaplinsky and Haushalter (2010) find that,levtiie average long-run abnormal return
after placements is negative if the shares are licatgthe post-announcement market price,
the benefit of discounts means that the long-rumoabal return from buying placement
shares is approximately zero. There is also evieléimat discounts in firm commitments are
deeper in issues preceded by a large run-up aksiuer’'s share price (Altinkilic & Hansen,
2003; Corwin, 2003). Igbal, Espenlaub and Stror@92 report positive average abnormal
returns preceding UK open offers. These resultgesighat some companies time offers for
when they believe they are overvalued, and thatefsuyof the shares can identify
overvaluation.

Financial distress.Few existing studies include distress as an egpbay variable,
although it would seem to be a natural candidagrtadl and Smith (1993) and Huson et al
(2009) include a distress dummy in their studieplatement discounts, but they find it to be
insignificant and only significant at the 5% levedspectively. However, distress is likely to
be a reason for choosing a private placement rdttar a public offer, and for issuing
securities convertible into equity. Chaplinsky addushalter (2010) and Chen et al (2010)
note that the majority of PIPEs are made by loskimgaissuers, either because the firm is at
an early stage of product development, or becdusdn financial distress. Chen et al argue
that PIPEs tend to be chosen as a last resortrhpaes that would find a firm-commitment
offer impossible or more expensive. Chaplinsky &falishalter argue that a deep discount
might exacerbate adverse-selection and agency faslsg investors, in the same way as
charging a high price for a loan might exacerbathgisks for a lender. They study a sample
that consists of PIPEs at a discount, PIPEs withramés attached, and issues of convertible
preferred shares or debt, which have conversiongéhat depend on the issuer’s future share

price (‘resets’). Forty-three per cent of their gdenconsists of resets or issues with warrants.

10



These instruments are viewed as reducing the atimgarisks facing investors, and resets in
particular are used in cases of severe distress.

In the light of the existing evidence, a key engair question for UK open offers and
placings is whether differences in discounts atéebexplained by differences across issuers
in information asymmetry, or in elasticity of dendarThe extent to which financial distress

affects discounts also warrants investigation.

3. Research method and sample
3.1 Dependent variables

We investigate which variables can explain discewartd costs by means of univariate
comparisons and cross-sectional regressions. Oumagy measure of the discount is

calculated in relation to the pre-announcementespace:

Disc = (Pad-1— Poffer)/Poffer 1)

whereP,q4-1 is the midpoint share price at the close of the lolsfore the announcement day
(AD), andPqser is the offer pricé? Paq_1 is taken from the prospectus, when it is stated, a
otherwise from Datastream (the price is unadjusted subsequent capital changes).
Sometimes the prospectus records a pre-announcgmentfor a date earlier than AD-1, on
the grounds that this was the last date beforeyatazh of the prospectus. Since the offer
price has to be set before the prospectus is $@gliand since we are interested in the
determination of the discount using the last pdesshare price before the offer price is set,
we use the price in the prospectus even if the piedeedes AD-1. The Appendix provides
further detail on the calculation of discounts, aedcribes three alternative measures.

3.2 Explanatory variables

Proxies for demand elasticity and liquidibf the shares We use three measures of
relative offer size, namely the number of new shat®ided by the number of existing
sharesNnew/Noid (Relsize); new shares divided by the number in the freatfliive days
before the announcememiew/Nieetioat (REISIZER, and new shares divided by average daily

trading volume Nnew/uVol (Relsizey whereu is average an¥ol; is volume of trading on

9 The discount is expressed as a percentage offérepoice because this is how it is defined in fr®vious
studies, and because the direct cost is alwaysesspd as a percentage of the offer price. Howekiés,
definition means that a discount greater than 180p6ssible. We go on to cap the discount at 100%.

11



dayt. uVol; is measured over AD-250 to AD-1. At first glancsative offer size appears to
be a good proxy for elasticity because, conceptudllis not also a proxy for information
asymmetry. But smaller companies tend to make tavffers in relation to their size (Table
2), so in fact relative offer size is correlatedhnneasures of information asymmetry.

We are able to include two of the four proxies étasticity in Gao and Ritter (2010).
First, Inverse elasticitys a measure of how sensitive the share price tiatling volume on a
given dayt, calculated ag[| Rtn| =(Vol/Noi,)], i.e. it is the average of the absolute return o
a given day divided by the proportion of sharesssue traded on that day, measured over
over AD-250 to AD-1. A larger number indicates ¢eeaelasticity. The second measure is
Volatility, the standard deviation of the pre-announcememtratal returns, calculated using
the variance of the errors from the market modedro&D—-250 to AD-1 if the data are
available (a minimum of 30 trading days is requirethe index model is also used as a
robustness test, and it yields similar restlits.

Many of the shares in our sample are highly illlquwith high proportions of days with
no trades. Lesmond (2005) and Bekaert, Harvey amaddilad (2007) find that, when
illiquidity is severe, measures that incorporatdlydérading volume, such asnverse
elasticity, are not highly correlated with the bid-ask spraad other measures of liquidity.
This suggests thanverse elasticitymay not be a reliable measure in our sample. The
preceeding authors view the proportion of days withtrading as a reliable measure in
illiquid markets. For this reason, we also Weotrade the percentage of days with no
trading during AD—250 to AD-1, as a direct measfréquidity and elasticity?

Finally, we include two further variables that arglely used as proxies for liquidity: the
guoted bid-askSpread calculated as the average Bf t— Poid )/[(Paskt+ Prig,)/2] over AD—

65 to AD-5, andssuer sizemeasured by.q-Noig. IN summary, there are eight proxies for
elasticity. Three are measures of relative offee sfour of liquidity, and one of issuer size.
Volatility, Spread and Issuer sizeare also commonly used as proxies for information

asymmetry.

M The third proxy in Gao & Ritter is the proportiohthe shares not owned by institutional invesas st AD—
1. The proportion of institutional ownership is Bable from Datastream for 310 of the 449 issues discount,
though we are unsure about the ultimate sourcediability of these data. Because this variablmissing for
many issues in our sample, and because of our slahimut its reliability, we do not include it inroeported
analyses. We find in unreported results that natitirtional ownership is not significantly correddtwith any
of the other proxies for demand elasticity, andt thdas not significant in either univariate or rtivbriate
analyses. The fourth proxy in Gao and Ritter isdtoek’s average price impact per trade, using Tdefa. We
cannot calculate this measure as we do not haeeotheindividual trades.

12 Eleven shares in the sample have no trades retomlany of the 250 days. We exclude these froryses
involving %notradeandinverse elasticityas the trading data might be missing for theseesh
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Proxies for information asymmetrWe try to distinguish between demand elasticity or
liquidity, and information asymmetry, by includinigur variables intended to measure
information asymmetry unambiguously. The first iFangibility, defined as
(PPE+cash/assets the proportion of assets represented by plampegrty, equipment and
cash on the balance sheet for the end of the fiaaypear preceding the year of the SEO. A
higher value for this variable indicates less infation asymmetry® Although asset
tangibility is widely used as a measure of infonmratasymmetry, it is possibly not a good
measure in the UK context. Some companies in thpkeado not report any intangible assets
on their balance sheet, in which cd8sagibility is usually given by one minus the proportion
of stocks plus debtors in total assets. This woll reflect information asymmetry unless we
believe that stocks and debtors are harder to vhlae plant, property and equipment. The
other three variables are used in Lee and Mas(#309) study of the direct costs of firm-
commitment offers. They are measures of the quality firm’s accounting information,
which are argued to be relatively clean measuresfofmation asymmetryMDD and
AMDD are versions of the Dechow and Dichev (2002) nteasiearnings qualityADA is a
version of the Kothari, Leone and Wasley (2005) suea of discretionary accruals. The
calculation of the three earnings-quality variablesdescribed in the Appendix. These
measures are secondary in Lee and Masulis (2009hat they are used for robustness
checks of their main results. Both of the primargasures in Lee and Masulis require eight
consecutive years of accounting data per firm,oughé¢ year of the SEO. This requirement is
met for only a small minority of the firms in ouaraple.

Proxies for financial distressThree mutually exclusive dummy variables areudeld
that indicate the financial status of the compdigtress= 1 if the prospectus says the issuer
is likely to go into liquidation unless the issuegeeds|. oss= 1 if the issuer has made a pre-
tax loss in the two financial years preceding gmie;Plannedloss % if the issue has made
losses in the past two years, but the losses appéarexpected because the company is at an
early stage of development and sales are zerorgrlo®. A positive relation is expected
between the discount and each of these dummy Vesiabhe relation should be weakest for
Plannedloss

Control variables Several control variables are included. The fss dummy to capture
the effect of any market timing by issuerBghrunup= 1 if the abnormal return on the share
calculated during AD-60 to AD-1 is in the top decWwhen shares are ranked by pre-

13 The source of the data fdlangibility is Datastream. WherBPE or Cashis missing in Datastream, the
relevant numbers are taken from the accounts iptbg&pectus, if the accounts are provided.
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announcement abnormal return. If some companiesttier issues following an exceptional
run on their shares, they may offer a deeper drgctmucounteract potential investor concern
about overvaluation. The second is a dummy varidabladentify underwritten issues:
Underwritten= 1 if the issue is underwritten in full or in pdoy the arranging bank. It is
possible that the discount will be set deeper iuatlerwritten issue, in order to reduce the
risk to the arranging barfk We also include dummy variables for year of isané industry

of the issuer (the results are similar without éhdsmmy variables).

3.3 Sample

Our initial sample consists of all open offers grdcings with a prospectus by UK-
registered companies during the ten years 1999-2068 of share issues are available from
Perfect Information and from the London Stock Exadewebsite. Data about the issue are
hand-collected from prospectuses, obtained fronfeBteinformation and Companies House,
and market and accounting data are from Datastrééarequire issues to have a prospectus
in order to have a reliable source of informatibowt the issue, and to ensure that the issue is
worth more than five per cent of the existing egj(glacings of five per cent or less do not
have a prospectus). We exclude issues (i) by agstment trust or other investment vehicle;
(i) which lack basic information such as a cleanancement date; (iii) where the issuer’s
shares have been suspended from trading; (iv) wheriessuer’s share price is three pence or
less on the day before the announcement. Thisebedtision is to reduce the impact of
rounding on percentage discounts when the prigeryglow. Recorded market prices include
tenths and sometimes hundredths of a penny, budgntiadiest unit in the offer price is half a
penny. Many US studies exclude issuers with a spaoe of two dollars or less. But a
similar cut-off, say of one pound, would resulttwe exclusion of over half of our sample.

Table 1 around here
We are left with 498 issues; 338 open offers anQ pacings. Table 1 presents

descriptive statistics. Open offers were more comithan placings (worth in excess of 5%

of the equity) during 1999-03, but placings wererenoommon during 2004-08 (see Panel

*1n a previous version we include a low-price dumirmywprice= 1 if P,y ; < 20p, and zero otherwise. This is
intended to control for the effect of rounding &ttsg the offer price, if any. It is a significavdriable in some
regression specifications. HowevéQwprice is a proxy for information asymmetry, distressd alfiquidity,
and because of this muddiness about Wwhbatprice measures, we exclude it.
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A). The mean discount across the full sample i9%2.and the mean for open offers is a little
higher than that for placings.

Forty-nine of the issues are at a premiuni4g; < Poer. We argue that it is preferable
to exclude the issues at a premium, because matheof are different in nature from the
issues at a discount. In 24 of the issues at aipreyat least 25% of the new shares are
placed with one or a few buyers who are named énpitospectus. The main buyer is an
operating company in seven cases, a private-equiprivately owned investment company
in six cases, and a director or directors in 1sa®f the remaining 25 issues at a premium,
15 are not underwritten despite being at a premiuhigh strongly suggests the presence of
an undisclosed major buyer willing to pay the prnami When there is a single main buyer
who is willing to pay a premium, it is likely théte buyer expects to add value or to obtain
private benefits. Hence, we would not expect véemintended to explain discounts and fees
to be as relevant for explaining premiums.

Panel B of Table 1 reports descriptive statistastiie sample excluding premiums (all
the subsequent analyses exclude premiums). The (nezaian) discount in this sample is
25.9% (10.5%), and the mean cost of issue is 88%#4). Thus the median cost of the
discount per new share to a shareholder who ddesubscribe for new shares is 57% greater
than the median cost in fees. The typical issuguite small, with illiquid shares; the mean
market capitalisation is £81m (£32m) and the qudtiedask spread is 6.4% (5.098)The
relative offer size, is 92% (38%) measured by neares divided by existing shares, and 537
(195) times measured by new shares divided by dating volume. Unfortunately, missing
data reduce the sample size materially Ralsize2 %noninst and the three measures of
earnings quality.

Several of the variables display extreme values laigtlly skewed distributions. To
alleviate this, we use henceforth the natural libigiar of Issuer sizethe three measures of
relative issue sizdnverse elasticityandVolatility. We cap the discount at 100%; the mean
discount with the cap is 20.8% (10.5%) and the datesh deviation is 26.6%. We also
winsorize the distribution of the bid-ask spreadsai st and 99th percentile values.

A final point is that warrants are not a commonhuoétof attracting investors in the UK.
Only eight issues in our sample include an isswyafants, of which two are by companies

15 Half of the spread is a measure of the future tm$tuyers of selling their new shares. Most distsiare
much larger than the half-spread for the relevant, findicating that the half-spread cannot dingetkplain the
bulk of the discount. This assumes that the shaarde sold at the bid price.
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in severe distress. This differs from practice he USA, where placements by distressed

issuers quite often include warrants.

4. Results

4.1 Cross-correlations

Table 2 around here

Table 2 presents correlations between the discandtthe continuous variables used.
The highest correlations witBisc are for Spread Issuer sizeand the three measures of
relative offer size, with coefficients between 0&81d 0.49. The highest correlations between
the explanatory variables are between the meastiretative offer size, and betwe&pread
and Issuer size(-0.71), i.e. small companies have a large spr&adative offer size is
negatively correlated with issuer size (—0.56 Rwlsize), i.e. smaller companies tend to
make larger issues in relation to their size. Savef the other elasticity variables are
moderately correlated with each other, includingerse elasticitywith Spread(0.33) and
with %notrade(0.29), andVvolatility with Spread(0.30).Issuer sizas negatively correlated
to varying degrees with the other elasticity vaeabas Gao and Ritter (2010) find. We note
that, despite moderate levels of cross-correlatimanlticollinearity is present among the
measures of elasticity, as explained in Section 4.3

Regarding the three measures of earnings qualiipD3 and AMDD are highly
correlated (0.69), as expected, and both are mlgdesirelated with some of the other
variables that might proxy for information asymmyetncludingSpread Volatility andlssuer
size.However,ADA and Tangibility have low or negligible correlation witiDD3, AMDD,
and other possible proxies for information asymgetuggesting that they are not reliable
measures of information asymmetry in our sampéangibility andADA are the variables that

have the least connection withsc andwith the other variables.

4.2 Regression results

Table 3 around here

Table 3 shows univariate OLS regression resultalfidhe variables except the year and

industry dummies. The dependent variablBisc. We expect a positive relationship between
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Disc and all the variables excepgsuer size All eight of the elasticity variables have
coefficients with the sign expected if demand ilastic, and the coefficients are significant
with a p-value of 0.010 or below. The four proxies for imf@tion asymmetry have the
expected sign but are much less significant; thetmignificant iISADA (p = 0.032).Distress
LossandPlannedlossll have the expected sign and are significanth) wp-value of 0.010
or below. The same applies tbghrunup. Underwrittenhas the opposite sign (negative) to
the sign expected, and psvalue is 0.001. The significance dhderwrittencould be due to
the fact that non-underwritten issues are done rogllsr comanies; the mean market
capitalisation for non-underwritten issues is £89.9compared with £112.9m for

underwritten issues.

Table 4 around here

Table 4 presents multivariate OLS regression restdr a selection of models.
Coefficients for seven of the elasticity variablee shown in turn, with the non-elasticity
variables included. Each of the elasticity variabhas the predicted sign and is significant,
with ap-value of 0.031 or below. The eightRelsize2is also significantg = 0.000), but we
do not report regressions that include this vagidicause the sample size is only $92.
Inverse elasticityhas ap-value of 0.026. Its relatively low explanatory paws surprising,
since Gao & Ritter (2010) consider this to be thestreffective of their four measures. We
suspect that the low trading volumes observed imesof the shares in our sample reduce the
effectiveness of this variable in measuring elégtias mentioned in Section 3.2.

Of the variables to measure information asymmetg only report results for
regressions which includ&angibility at this stage, since the samples are smallerhior t
earnings-quality variableS.angibility is not significantly related to the discount. Thises
not support the information-asymmetry explanationdiscounts. In unreported regressions,
the earnings-quality variables are not significaitier.

Distressis consistently highly significant, anidossis also significant withp below
0.010.Plannedlosshasvarying levels of significancedighrunup and Underwrittenare not

significant in any specification.

18 For the sample of 292 issues for which we canutaieRelsize2there is little difference in the significance
of offer size in relation to existing shard®e{size] and free floatRelsize?. So we do not echo the finding of
Intintoli and Kahle (2009) for US firm commitmenrtisat size in relation to free float has greaterlaxatory
power.
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We have a number of proxies for elasticity andsinot clear which proxy, or which
combination of proxies, gives the best measuree¥yeriment with various combinations of
proxies, and in unreported results we find thatdiigaificance of a given proxy is not always
consistent across different regression specifinatidcor exampleSpreadis not usually
significant in models that includ@olatility. However, theF-test confirms that, whatever
other variables are included in a given regresdioa,elasticity variables are always jointly
significant at the 1% level.

The pairwise correlations reported in Table 2 acstig not high enough to suggest that
multicollinearity will be a serious problem, witme or two exceptions (for exampepread
andlssuer sizaare highly negatively correlated). Similarly, Weriance inflation factor (VIF)
test is generally below ten for the explanatoryiatdes in regressions with combinations of
proxies for elasticity, indicating that multicolearity should not be a serious concern. But
Greene (1997, p. 421) suggests that multicollimgavill be a concern whenever the overall
R-squared for a regression is less than one or ofdfee partiaR-squareds, ie thB-squared
for a regression of one of the explanatory variglde the remaining explanatory variables.
We find that the partiaR-squareds for all the elasticity proxies excépterse elasticity

exceed the overaR-squareds for any of the regressions in report&chlyie 4.

Table 5 around here

In view of this finding, we argue that principalrsponents analysis is likely to produce a
better measure of demand elasticity than any ofinldeszidual proxies or combination of
these proxies. This technique has been proposecbfing with independent variables that
display multicollinearity, as we find in our cassd capture common informatidbhGiven
the high collinearity between the elasticity prexgiggested by the partRisquared results,
it is likely that a small number of principal compmts will account for the variation in the
Disc. Table 5 presents OLS results with the first ggakt componentElasticity, as an
explanatory variable. All the loadings for the pesxare positive, which means that the first
principal component is a simple weighted averagthefseven proxies from Table Kquer

size has the opposite sign to that of the other vaembbnd so its inverse is used in

7 See, for example, Greene (1997), pp. 424-7. Lihekter and Yang (2008) use the principal factothoée
variables to proxy for complexity within a boarddifectors and the principal factor of three valéalto proxy

for the costs of monitoring and advising. Armstro@pre and Guay (2012) use a similar methodology to
develop an information cost factor that is a fumettof various firm characteristics, such as firresiage,
growth, investment, and risk. The method is alsdelyi used in the asset pricing literature; ‘ma@ctdrs’ are
derived from a principal components methodology.
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calculating the principal componentE)asticityis highly significant across all specifications
(p < 0.000), and th&®-squareds of the regressions are substantiallyehititan in Table 4.
The regressions in Table 5 include all of the pgexior information asymmetry, but none
achieve significancep(< 0.100)** Models 2 and 6 include proxies for information
asymmetry without the control variables, to chdcksymmetric information is insignificant
due to collinearity with some of the control vateg The results suggest that collinearity
with control variables does not account for thela€ signficance Distressremains highly
significant, withp-values below 0.02and Losshasp-values below 0.06. If our proxies for
information asymmetry are reliable, these resultsvide clear evidence that inelastic
demand, rather than information asymmetry, driviesadints in UK SEOs. Financial distress
is an important additional factor. However, as nwmd already, it is possible that
Tangibility is a poor measure of information asymmetry. Initeatt data limitations mean
that we cannot calculate the earnings-quality e with as many years of data as we
would wish. So a possible explanation for the ladksignificance of the proxies for

information asymmetry is that they do not measaofermation asymmetry accurately.
Table 6 around here

The discounts in our sample differ greatly in sied the sensitivity of discounts to our
explanatory variables might with the size of digasu In view of this, we use quantile
regression to investigate the explanatory powethefvariables for different ranges in the
distribution ofDisc. Table 6 reports coefficients that result from imising a weighted sum
of the absolute values of the errors. For examible, regression quantile for the tenth
percentile, q10, results from applying a weight010 for positive errors and 0.90 for
negative errors. So all the data are used, but dvitbrent weights. Since negative errors are
associated with smaller discounts, q10 primarilynestes the relations betweBmsc andthe
explanatory variables for small valuesfc. Quantile regression differs from partitioning
the sample by size of the dependent variable, andimg OLS regressions for each of the
subsamples resulting from the partition. OLS regjmesfor a given subsample ignores data
that fall outside the subsample, and partitionlead to sample-selection bits.

18 We also run the regressions having winsorisedthihee measures of earnings quality at the 1st &t 9
percentile. The results are unaffected.

9 For another example of the application of quamgigression, and further discussion, see Halloaddbzzo
and Reck (2010).
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The results in Table 6 show thBtasticity is significant at the 1% level for all the
guantiles, vis q10, g25, 950, q75 and g90. Howeter effect of elasticity is much larger for
the higher quantiles of the distribution; the cmadints onElasticity are 0.073 for q90 and
0.011 for g10, and 0.050 for q75 and 0.019 for (g2 the last two columns for tests of the
differences between the coefficients). In other dgordifferences in elasticity of demand
explain more of the differences in large discouhe in small discount®istressandLoss
are only significant for q75 and 90, as would Rpeeted, since these quantiles place most
weight on large discount8,and most distressed issuers have a deep discbhatother
variables are never significant. The psetlisquared of the quantile regressions increases
montonically in moving from g10 to 90, from 0.06 ©.41. The results of the quantile
regressions show that differences in elasticityosershares, and whether the issuer is in
financial distress, are capable of explaining moftthe substantial variation observed in the

deeper discounts.

4.3 Robustness checks

To check whether the results are robust to diffene@asures of discount, we replicate
the regression and principal component analysels edich of three alternative measures,
detailed in the Appendix, as the dependent variablee results (not reported) are
qualitatively similar. Our variables have similatpianatory power for the average discount
calculated over 30 days before the announcemehegdo forDisc. The explanatory power
is less for the other two measures. The resultalacerobust to different specifications of the
explanatory variables. For example, using unadjussgiables instead of log transformations
does affect the main findings.

We note in Section 3.2 thaftolatility, Spread and Issuer sizwe commonly used as
proxies for information asymmetry, as well as dedhafasticity. To check that the lack of
significance of the four unambiguous proxies fdioimation asymmetry is not due to the
presence ofVolatility, Spread and Issuer sizeve run the regressions and principal
components analysis without these three variaaldlés. four unambiguous proxies for
information asymmetry do not become more significan

A few of the shares are only traded a handfulroks during the 250 days preceding the

issue. The presence of such shares might comprah@smpact ololatility on the discount,

2 More accurately, the weight afin the regression quantile for tixéh percentile applies to discounts lying
above the standard OLS regression line.

2L We also partition the sample around the medianevafDisc, and run OLS regressions for each subsample.
TheR-squared for larger discounts is much larger tloartife smaller discounts.
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as they might have low volatility due to absencérading, but in fact have a very uncertain
share price. In addition, the discount might notréleably measured, if the market price is
‘stale’. For this reason we re-run the regressiongables 4 and 5 with a sample that
excludes the 10% of issuers with the least actitralged shares. The results are unaffected.
Finally, in 30 of the sample, other securities wisgelied at the same time as the equity.
The results are similar when these issues are @x@luWe also try excluding the issues
which were made in order to finance a takeovethasoffer price could be affected by the
takeover, especially if shares are issued to ttgetaompany’s shareholders. The results are

similar for the sample excluding takeovers.

6. Conclusion

The discounts in open offers and placings are laryk they vary considerably across
different offers. This is the first study to focas explaining the variation in UK discounts.
While most existing evidence focuses on US SEOsrakof the explanations provided are
not relevant for the UK, or are unlikely to matser much. We test the view that the primary
explanation for discounts in UK SEOs lies with lied demand on the part of investors and
limited liquidity of the shares.

Our empirical study includes eight proxies for gy of demand and liquidity,
together with a range of other variables includprgxies for asymmetric information and
financial distress. Since there is a problem of timollinearity between the elasticity
variables, we use principal components analysisiéasure elasticity by means of a single
variable, the first principal component. We atteniptdistinguish between elasticity and
information asymmetry by including four measuressigieed to measure information
asymmetry unambiguously. Three of these four aoxips for earnings quality, following
Lee and Masulis (2009).

The results support the hypothesis that inelagtimahd and illiquidity are a primary
cause of the large and variable discounts observade UK. The results also show that
severe distress independently adds to the deptireodliscount. In contrast, the four proxies
for information asymmetry have no explanatory poimeour multivariate regressions. But it
is possible that the proxies for asymmetric infaiiora lack significance because they are
unreliable. Quantile regressions reveal that issu#s large discounts are more sensitive to
elasticity and distress than those with small dists.

The results add to the evidence that it is diffi@rd expensive for small-cap companies

to raise equity, even if their shares are listedaostock market. The results suggest that
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inelastic demand has an important role in explarire large and diverse SEO discounts in
the UK, which are a cost to nonsubscribing shaddrsl We recognise, though, that it is
difficult to distinguish empirically between infoation asymmetry and inelastic demand,
and, indeed, information asymmetry could be a caiseelastic demand. The underlying
causes of inelastic demand, and its impact onshigance of securities and on the secondary

trading of large blocks, warrant further study.
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Appendix
A1l. Other explanationsfor discountsthat are of little or no relevance in the UK

Appendix A1 summarises explanations for discountsd$ SEOs that are of little or no
relevance to UK SEOs. The first is that the neweshan a private placement cannot be sold
until registration has been declared effective hg SEC, except through a privately
negotiated trade. Bajaj et al. (2001) and RobakT2present evidence that this restriction on
re-sale accounts for much or all of the discount# placements, and Maynes and Pandes
(2010) find that discounts in Canadian placemeetsaine less deep after 2001, when the
mandatory restricted period for re-sale was reducéehgth. In the UK there is no restriction
on when the new shares can be sold, so this kdgreagpon for discounts in placements does
not apply in our sample.

Second, several explanations for discounts departiefact that in the majority of US
placements there is one buyer, or one clearly ifilgoie lead buyer. (i) Discounts in
placements led by a hedge fund are much deepelirth@acements led by a venture-capital
(VC) fund. In fact, 34% of VC-led private placemgmire at a premium. It seems that hedge
funds are more willing to make risky, speculatimeastments, but require a higher expected
return via a deeper discount and via other feattlhras enhance expected returns, such as
warrants. (Brophy, Ouimet and Sialm, 2006; Dai20 Dai, Jo and Schatzberg, 2010). (ii)
A discount could exist to compensate an ‘active/estor for their cost of monitoring the
issuer after the placement (Wruck, 1989; Wruck &vid, 2009), although Barclay et al
(2007) argue that the placee is passive in mostsc&scounts are less deep, or the
placement is at a premium, when the placee isategfic-alliance partner or another affiliated
investor (Wu, 2004; Krishnamurthy et al, 2005)i) (incumbent managers could use
discounts to reward themselves or a passive plade® will support them (Wu, 2004;
Barclay et al, 2007).

There is no lead buyer in bulk of UK open offersl galacings. A lead investor is rarely
named in the prospectus. Armitage (2010) studieplficees in UK open offers and placings,
and finds that the largest placee usually buystanhbally less than half the issue. The mean
of the number of buyers identified per offer is 29.

Third, several studies find that, controlling fother factors affecting the discount,
superior underwriter reputation is associated waittmaller discount in firm commitments.
However, there is no generally recognised rankingto arranging banks by reputation. We
record the name(s) of the arranger(s) for each BEsDr sample, and we find in untabulated

results that there are around 25 banks which areeain the SEO business, each of which
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arranges one or two of the issues per year in aompke. Hence, the business is not
concentrated in the UK and there are no obviouketdeaders by number of issues. This
view is corroborated by the UK Office of Fair Tradi(OFT, 2011).

Fourth, Mola and Loughran (2004) argue that the leank in firm-commitment offers
leaves money on the table for investors by settiegoffer price at an integer (of one dollar),
below the pre-issue market price. Similarly, deegiscounts for NASDAQ firms could be
explained by the practice of setting the offer @rat the bid price in the NASDAQ market.
Discounts in the UK are mostly too large for prgiat an integer (of one penny) potentially
to explain more than a small proportion of the distd.

Finally, Kim and Shin (2004) argue that the diggsun firm commitments are partly
driven by the introduction of SEC Rule 10b-21 ir8&9which banned short selling before the
issue day, and arguably made the pre-issue mariket [pss informative about value. There
is no ban on short selling in the UK. But the offeice is set before the issue is public
knowledge, and investors who agree to become irddrrabout the offer before it is
announced undertake not to trade in the sharekafitgr the announcement. So possibly the
arranging bank views the share price as not fallgrmative at the time the offer price is set.

A2. Further detail on calculation of discounts

In cases where the new shares are not entitletheonéxt dividend, the discount is

calculated as

DiSC = (Pad-1— DiV — Pofrer)/Pofter, 2)
whereDiv is the dividend per share to which the new sharesot entitled. The three other
measures of the discount described below are @gsstad for non-entitlement to the next
dividend.

A few of the issues to fund an acquisition are agganied by an issue of ‘consideration
shares’, that is, shares issued to the sharehaflersompany being acquired as full- or part-
consideration for the equity. We ignore consideraghares in calculating the discount and
offer size, except for consideration shares thap#aced on behalf of the recipients, in which
case they form part of a normal placing. Impligittpnsideration shares are treated as being
issued at the same price as the post-announceiremet [@ice.

Some issues are accompanied by a share consalidatiavhich case one new share
replaces a multiple of existing shares, in ordentoease the market price per share (but with
no effect on market value). If the consolidatiortastake place before the new shares are

issued, about four weeks after the announcemeatptter price and number of the new
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shares are expressed in the prospectus on the gissurthat the consolidation has already
taken place. In this case the price and numbédrexxistingshares must also be amended, so
that they too are expressed on a consolidated W&®Bs calculating the discount and relative

offer size.

A3. Alternative measures of discount

In an open offer the existing shares lose theitlentent to new shares on the ex-rights
day, which is either the announcement day or theaft@r. If Pag-1 > Poser, the entitlement
has value as at AD-1. The share price will be etgoketo fall by the value of the entitlement,
to the theoretical ex-rights price (TERP) as at ADAllowing for this predictable and
mechanical effect, and assuming no change in theevaf the issuer as a result of the
announcement, the value of the discount is caledlat relation to the TERP:

DisGerp = (TERRg-1— Potter)/Pofrer (3)
andTERRg-1 = (Pad-1Noid + PofreNnewprorad/N, whereNoq is the number of existing shares as
at AD—1,NnewprorataiS the number of new shares offered pro rata istiag shareholders, and
N = Noig + Nnewprorata The concept of the TERP only applies to sharésred pro rata, to
which the existing shares have an entittement ¢bases on the ex-rights day. If shares are
sold at a discount in a placing, with no pro ratéiteement, it is not clear that a fall in the
share price would be expected on the announcenagnas a result of the discount on the
placing shares (see Armitage, 2012, for a full wision)>? ThereforeDiscer, Only applies to
the shares in open offers.

Second, one can argue that companies can anticipgteshare-price reaction to the
announcement of an issue (ie the ‘information ¢ffetn this case the discount should be
measured in relation to the post-announcement givaze, and several US studies measure
discounts in this way. So we calculate the discausihg the observed market price on
AD+1:

DisCag+1 = (Pad+1 — Poffe)/Pofter (4)

Third, the offer price might be set in relationaio average of the share price preceding
the announcement day; there are occasional stateingorospectuses that the offer price has
been set on this basis. The offer price is theteby affected by any large price movements
just before the announcement. We calculate theodigcusing the average market price over

the thirty days before the announcement:

22 Altinkilic and Hansen (2003) estimate the expedea| of discount in firm-commitment offers, frowhich
they derive a value for the discount surprise, Whibey argue, should affect the share price oiisthee day.

25



DiSCad—30,ad—l = |;U(Pad—30,ad—) - I:)offer)/ Potter (5)

A4. Calculation of three variables measuring accruals quality

(i) Modified Dechow-Dichev measu(®DD3 in Lee and Masulis, 2009The following
regression is run using the sample of all listeqhdiin the same industry group as SEO firm
for yearst-2 tot, wheret is the financial year in which the SEO took plalcelustry groups
are defined using the Industry Classification Benalk classification, level two (11 industry
groups), to ensure a good number of companiescim iedustry.

CA: = a+ [iCFQ w1 + BCFO; + fCFO 141 + BiASales: + BPPE; + 6 (6)
where CA; = current accruals for companyin financial yeart (change in current assets
minus change in current liabilities minus changecash holdings plus change in debt due
within one year)CFQO,; = cash flow from operations (net income beforeaodinary items
minus current accruals minus depreciation and anatidn), ASaleg: = the change in sales
from yeart—1 to yeat, PPE; = gross property, plant and equipment, ards the error term.
These variables are scaled by the average of astats for firny for yeart—1 and yeat.
MDD3 for j is given by the standard deviation of the threereterms. The source of the
accounting information is Datastream.

(if) Absolute MDD(AMDD) is simply the absolute value gf. This requires two years’
less data than do®4DD3. The twoMDD variables are designed to measure deviation in the
value of current accruals from the value that wowddmally be expected, whether or not the
cause of the deviation is deliberate manipulatibacsruals and earnings by management.

(i) Absolute Discretionary AccrualADA) Each SEO firm is matched, by return on
assets for the financial yeain which the SEO took place, with another firmtie same
industry group. For all the firms in firf's industry, the following regression is run forayé

TA: = a+ [Bi(1/Assets) + BASales + BsPPE;: + 6 (7)
where TA; is total accruals (current accruals plus deprieziabnd amortization), and
Assets is total assets. Th&DA measure is the absolute value of the differentedmne;
and the error term for yearfor j's matched firm. We also calculaiDD and ADA for the
year prior to the SEQ,= —1, but the results using the re-calculattidD and ADA do not

change.
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Tablel
Descriptive statistics

In Table 1 all values are calculated from the ratadwith no adjustments. The numbers in the safgpleach variable differ because of missing daegause 11
companies with zero trades in the shares are exgtlfrdm the%notradesample, and because 16 insurance companies akd hen excluded from th€angibility
sample. In defining the explanatory variabRg, 1 is the share price of the issuing company as atltse of the day before the announcement Bay; is the offer price;
Nhew iS the number of shares in the issSNgseioat IS the number of the issuer’s shares in the fic five days before the announcemeMol, is the average daily trading
volume in the issuer’s shares over the 250 tradiyg preceding the announcement (AD-250 to ADH1Rtn|+(Vol/Nyq,)] is the average over AD—250 to AD-1 of the
absolute return on a given day divided by the pribpo of shares in issue traded on that ddy; is the number of shares in issue as at the aneawstt dayStdeVAR)

is the standard deviation of the abnormal retuaisutated using the index model for AD—250 t0 AD#{{;Paskt— Poia )/[(Paskt*+ Poia)/2]} is average of the quoted bid-
ask spread for each day over AD—65 to AD¥Biotradeis the proportion of days with no trading durin-A50 to AD-1; PPE+cash/assetds the proportion of asset
value represented by plant, property, equipmentcast as at AD-EQ1: MDD3andEQ2: AMDDare modified Dechow-Dichev measures of earningéityuand EQ3:
ADA s a measure of absolute discretionary accrudis.tiiree measures of earnings quality are explamga Appendix; higher values indicate lower imfativeness of
earningsN is the number of observations. Sources: prospestios information about the issue, includig_, if provided, and Datastream for all other data.

Panel A: all issues Open offers Placings Full sample
Number: 1999-03 231 23 254

2004-08 107 137 244

1999-08 (full sample) 338 160 498
Number of issues at a discouRLy_1 > Pogier 331 138 449
Number of issues at a premiuRyy_1 < Poter 27 22 49
Mean discount 24.3% 20.0% 22.9%
Pane B: issuesat a discount Min Max Mean Median N
Disc: (Pad_1—Pofter)/Pofter 0.4% 427.0% 25.9% 10.5% 449
ProceedsPseNnew £0.6m £570.2m £23.2m £10.5m 449
Offer price:Pgter 1.0p 340.0p 132.6p 57.0p 449
Measures of elasticity
Relsize 1New/Noig 0.03x 118.& 0.9 0.38x 449
Relsize2New/ Nireefioat 0.03x 320.% 2.50x 0.7 294
Relsize3N e/ VOol, 0.52x 39,688.& 536.5¢ 194 5« 438
Inverse elasticityu[ | Rtn| <(Vol/Ngg )] 0x 684x 36x 19x 438
Volatility: StdeYAR) x 100 0.0% 162.3% 14.7% 7.5% 447
Spread ﬂ{( Pask,t_ Pbldt)/[( Pask,t+ Pb|dt)/2]} 0.5% 50.1% 6.4% 5.0% 449
Proportion of no-trading day%tnotrade 2.0% 99.2% 23.1% 9.8% 438
Issuer sizePag-Nog £1.1m £1,618.0m £81.4m £32.1m 449
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Panel B cont.: issues at a discount

Measures of information asymmetry
Tangibility: (PPE+cash/assets

EQL1 MDD3

EQ2 AMDD

EQ3 ADA

Min

0.3%
0.00%
0.00%
0.00%

Max

99.9%
1.99%
3.15%
14.30%

Mean

42.3%
0.12%
0.10%
0.22%

Median

34.5%
0.06%
0.05%
0.10%

433
357
349
416
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Table?2
Correlation coefficients

The table presents Pearson correlation coefficitartshe continuous variables. The sample in timd aubsequent tables includes only issues at autiscand the
variables incorporate the following adjustmemssc is capped at 100%; thRelsizemeasuresinverse elasticity, Volatilityandlssuer sizaare the natural logarithm of the
corresponding variableSpreads winsorized at the*land 99' percentiles. The variables are defined in Table 1.

Disc  Relsizel Relsize2 Relsizeégl\;i:,sye V(lji,lsti' Spread noff)a de Isssi;:r T‘?"r;gib' I\ESI%B AEI\/(IQDZI:D i%i
Disc 1
Relsizel 0.41 1
Relsize2 0.49 0.92 1
Relsize3 0.31 0.65 0.65 1
Inverse elasticity 0.16 0.12 0.13 0.39 1
Volatility 0.38 0.25 0.30 -0.13 -0.00 1
Spread 0.43 0.41 0.38 0.38 0.33 0.30 1
%notrade 0.14 0.07 0.14 0.40 0.29 -0.21 0.31 1
Issuer size —-0.38 -0.56 -0.48 —-0.42 -0.19 -0.22 -0.71 -0.28 1
Tangibility 0.00 —-0.04 —0.08 0.05 -0.03 -0.07 —0.06 0.04 0.07 1
EQ1: MDD3 0.14 0.07 0.09 0.06 0.11 0.19 0.26 -0.01 -0.19 700 1
EQ2: AMDD 0.10 0.05 0.07 0.03 0.06 0.06 0.12 0.00 -0.17 —0.080.69 1
EQ3: ADA -0.00 0.02 0.00 0.02 0.01 0.02 -0.00 —-0.00 -0.05 .09-0 0.03 0.18 1
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Table3
Univariateresults

The table shows the results of univariate OLS joms. The continuous variables are defined in
Table 1.Distress= 1 when the prospectus states that the firnkéyito go into liquidation unless the
issue proceedst.oss = 1 when the firm has losses for the two finangiahrs preceding the
announcement, and the losses do not appear tobleaveanticipated?lannedloss= 1 when the firm

has losses for the two financial years precediegatinouncement, and the losses appear to have been
anticipatedHighrunup= 1 if the abnormal return on the share calcula@ing AD—60 to AD-1 is

in the top decile when shares are ranked by pretaroement abnormal returbinderwritten= 1

when the offer is (at least partly) underwritten.

Coefficient p-value R N
Relsizel 0.114 0.000 0.171 449
Relsize2 0.117 0.000 0.242 294
Relsize3 0.061 0.000 0.094 438
Inverse elasticity 0.042 0.003 0.026 437
Volatility 0.086 0.000 0.144 447
Spread 2.190 0.000 0.185 449
%notrade 0.132 0.010 0.019 449
Issuer size -0.072 0.000 0.140 449
Tangibility 0.019 0.643 0.001 435
MDD3 0.286 0.032 0.031 274
AMDD 0.256 0.061 0.019 349
ADA 0.040 0.290 0.002 416
Distress 0.307 0.000 0.133 449
Loss 0.087 0.010 0.018 449
Plannedloss 0.139 0.000 0.060 449
Highrunup 0.065 0.180 0.006 449
Underwritten -0.089 0.001 0.027 443
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Table4

OL Sregressionsfor discounts

The dependent variable Bisc. The continuous variables are defined in Tablend #the dummy
variables, which are fromistressdown, are defined in Table 3. The adjustmentsritestin Table 2
are applied. The table reports regression coeffisiewith heteroscedaticity-robugt-values in

brackets.
Model1 Model2 Model3 Model4 Model5 Model6 obkl7
Relsizel 0.085
[0.000]
Relsize3 0.049
[0.000]
Inverse elasticity 0.033
[0.026]
Spread 1.701
[0.000]
Volatility 0.055
[0.000]
Issuer size -0.053
[0.000]
%notrade 0.115
[0.031]
Tangibility 0.020 -0.006 0.009 0.031 0.045 0.027 0.013
[0.573] [0.859] [0.812] [0.364] [0.223] [0.442] 1]
Distress 0.188 0.217 0.269 0.235 0.246 0.242 0.273
[0.002] [0.000] [0.000] [0.000] [0.000] [0.000] [@00]
Loss 0.106 0.119 0.134 0.094 0.121 0.098 0.141
[0.001] [0.001] [0.000] [0.008] [0.000] [0.006] [@00]
Plannedloss 0.060 0.085 0.070 0.029 0.028 0.050 0.080
[0.068] [0.010] [0.041] [0.415] [0.406] [0.151] [m5]
Highrunup 0.019 0.011 -0.007 0.024 -0.024 0.047 0.006
[0.738] [0.849] [0.909] [0.650] [0.661] [0.423] 7]
Underwritten -0.043 -0.038 -0.041 0.003 -0.034 0.006 -0.035
[0.103] [0.176] [0.146] [0.925] [0.215] [0.843] 18]
Industry dummies Yes Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes
N 430 419 418 430 428 430 430
R 0.314 0.291 0.252 0.314 0.276 0.289 0.251
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Table5
OL Sregressionswith principal component

Elasticity is the first principal component resulting fronpancipal components analysis involving
seven proxies for demand elasticity, namigbisize1Relsize3Inverse elasticitySpread Volatility,
Issuer sizeand%notrade The continuous variables are defined in Tabled the dummy variables,
which are fromDistressdown, are defined in Table 3. The adjustments rdest in Table 2 are
applied. The table reports regression coefficiarntis heteroscedaticity-robuptvalues in brackets.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Elasticity 0.061 0.074 0.058 0.074 0.054 0.053
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Tangibility 0.014 0.000
[0.688] [0.998]
AQ1: MDD3 0.044 0.117
[0.522] [0.110]
AQ2:AMDD 0.103
[0.402]
AQ3: ADA 0.057
[0.644]
Distress 0.195 0.253 0.208 0.158
[0.001] [0.000] [0.002] [0.018]
Loss 0.072 0.088 0.076 0.090
[0.035] [0.019] [0.060] [0.046]
Planned loss 0.040 0.019 0.017 0.044
[0.234] [0.524] [0.575] [0.195]
Highrunup 0.017 0.033 0.020 0.055
[0.767] [0.510] [0.691] [0.455]
Underwritten 0.007 0.022 -0.001 -0.003
[0.805] [0.469] [0.970] [0.940]
Industry dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes
N 416 421 342 344 332 264
R 0.348 0.282 0.399 0.313 0.355 0.361
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Table6
Quantileregressions

The table reports coefficients that result from imising a weighted sum of the absolute values of
the errors in regressions in whiblisc is the dependent variable. For example, the reigreggiantile

for the tenth percentile, q10, results from apmyamweight of 0.10 for positive errors and 0.90 for
negative errorsp-values are based on boostrapped standard erriags Li900 replications. The last
two columns show differences between coefficientt) p-values of a test of the significance of the
difference. The continuous variables are definef@liahle 1 and the dummy variables, which are from
Distressdown, are defined in Table 3. The adjustmentsriestin Table 2 are applied.

gq10 25 g50 q75 gq90 q75-9g25 @90-gq10

Elasticity 0011 0019 0031 0050 0073 0032  0.062
[0.009] [0.000] [0.000] [0.000] [0.002] [0.008] [EL3]

Tangibility 0.001  0.008  0.012 0011  -0.040 0.003  -0.041
[0.947] [0.575] [0.522] [0.768] [0.579] [0.941] [67]

Distress 0.020 0022  0.094 0504 0431 0482  0.410
[0.317] [0.497] [0.508] [0.000] [0.007] [0.000]  [ELO]

Loss 0.011  0.007 0025 0123 0289  0.116  0.277
[0.435] [0.640] [0.315] [0.034] [0.055] [0.040]  [W61]

Plannedloss 0.010 0012 0.046 0029 0015 0017  0.005
[0.497] [0.515] [0.017] [0.320] [0.864] [0.572] 49

Highrunup 0.001  0.002  0.018 0019 0061  0.017  0.060
[0.974] [0.931] [0.527] [0.704] [0.807] [0.743]  [08]

Underwritten -0.006  0.000  -0.004 -0.025 -0.001 -0.024  0.005
[0.535] [0.965] [0.836] [0.436] [0.992] [0.423] [RS8

Industry dummies Yes Yes Yes Yes Yes Yes Yes
Time dummies Yes Yes Yes Yes Yes Yes Yes
N 416 416 416 416 416 416 416
PseudeR’ 0.057 0.072 0.112 0.280 0.407
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