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internationally interlisted '{his dissertation examines the motivations

behind the interlisting ‘phenomenon and its implicétions for the £im ‘and L
the capital market . o ' - . .
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In is’ argued that firms which internationaliy interlist t(o so st a
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descriptive statisnics ‘as. well as multinomial logit anaLysishthe
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evidsnce when the switching regression technique is emponed
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'l'his dissertation exmmes :he iuueq mrrounding t.ho ov;nt of
-1nt:emtiomil interlicting In%emntioml 1m:erlisting occurs vhen a
. firm vhich is liated on one or more mtloml s:ock oxchnngu allo littl

on a forgign‘ stock exchapge. In tha . present rhuarch attontion h\
’ testricted-tgi‘“iins 'liliﬁd_ ‘on the 'lTotonto Stock Exchange which havq

1nterlilmd"<‘m“either‘- the American Stock Ex‘cl:hangc o; t:hg New .York Stock

Exchange Relativaly 1ittle reu‘iréh 'hn l_;o.- dar.e fécund "u{:on
intarnatioull interlisting and\t.s hpgt’atiom for the fim. :l.nvut:ors,_"

"and the ltock exchmgu thetuelves Thus clthough the move £ron tho Ovet

“« -

Thé Count:er (O'I'C) market - to nn orgapized exchmge hn been lt:udicd .

; t‘airly oxtensiveiy ‘as denonsttatad h\ Chaptct ’mo this :nurch fil],s a,

gap in the literature by its detailed treatﬂenn of the crou-border \ ~

-

listing phqumno:u Relatedly, st:udiu ot‘ list:ing events have in genortl

s

¥

concenttaced upon the narket: 8 reaction to the announcomnt of listing

1
-

within the cont:ext: of efficiency cricaria The apptonch ndoptod in this

?_

disurcacion h consis:cm: uith the traditional ‘methodology imofar as

'

the market: ruction to the interli:tixig evgnc 1- au?ucd However, both

oW ] WO e R

conventional ernt study uethodology ‘ag well as jntervonclon analysis _
nre ‘used 1n the ‘invoavtlgatior: of - Ihate price reaction -when lntorlht:ing
- occurs.: In 6rder td fncnitat:o the interpret:ut:ién of such . urlut:
respomu, the econoulc underpinningu of nbnoml returns are oxuhud ‘ ‘
3 prior to uuuing t;he narket ?aponu A ducriptivo framevork 1‘.'“ i \'
devoloped which suggests t:har. ;in; firm moves through threé identifiable
A ,‘,' stages in an 1nc9rlilt1ng ?‘1,& cycle: t:ho:pro-intorlilctﬁg'phalo. the

currently 1nt:c’r11:t1n§ phase, and the mature interlisted phase, during



. e ¢ s
t wiucif firm pcrf;mncc 4s expected to differ ’urkedly.:"rhe use of "this
framevork uy l: lead to the conclusion that . “abnormal® retumilr. when
measured in a convontioml manner, éan in fact: be consintem: ‘with market -
ofﬁcioney rathcx t}nm incfficiency as is .usu.‘al‘lyd the cape.. "I’ha
multinomial logistic’ regrudon nodel (ML), is eﬁpioy.ed to' predfct the
probability t:ho firn w111 fall vithin one of t:hase ztages vetsus the
probability the— fim \(111 not ‘be i.m:erlhted Use of  the HL nodel
pomitl mvoht!gation of the ecohomic perfomnce of che firm nt each‘
- stage o£ 1t: ovolutiomry process and comequem:ly permitn an . infofned M
inthr.pt;tntion of the ruults to be obcained from " an. investigation of
;: the urkot offlcioncy 1np11cltionl of tho event of 1ntemtidna1

4

interlisting. Unually, ovent studies take account of confounding e\aents

/

dofined in a much xmrrowar unner. npocifically doncurrem: event:s Thus

a lignifico.m: contribut:ion mde by this diuertation is the enlarging of .

i l:ha 'confounding avent dofinit:ion The nethodological approach thus.

‘ hol.ds iuportant i.nplicat:im for all types of anomalous suock urk&t‘
"~&behwior luch as t:he small firn effectzand the period of listing effec:t‘ ._
'doc\mentod iﬂhpteviom research. 1 .

In oxplaining why 1nter11|cmg occurs, the structure of the
lNorth Anerican capita’l urket: is exnined with: raferenca to the existing
‘ut;entuu r-gnrdtng tho d.gtu ot‘ 1ntngut;1.on Pouible reasons for

holding that:\thc Norch Anarican capiul urkcc is at lcut aildly:

- lop.m:ad are ndvmced Vithln the contcxt: of a nildly ugnentad capital .

18». for oxnlplo Roll (1983) and ‘Zeghel (19&4). as \ull u' ,‘
robumn contained therein, regarding the small firm effect.. Barry

. and Brown. [1984] provide smpirical evidence. vhich leads thenm to contlude -
that the lonpr a firm has been liatod ‘on. an "organized oxchnxge. thu:' )

less likely are sbnormal returns. They argue that the pulod of lm:ing 5 L

is a ussful proxy for the :lnforlut:lon nbout the :tirn !
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nn;'ket ‘the motivation. for international interlisting is hypothesized to

arise out of the firm’s need té fuel capital expenditure roqufr;;ontl

. outside the gnogrnphic confines of the Canadian 'capital market. In terss°

markets, declines in lyscenﬂ:ic risk, common share price appreciation,

and impx:oved liquidity. To realize theu benefits, however, substantial

costs are 1ncurrad Emphasis 1is plnced on legal and accounting as well

/

as disclosure costs, rather than u_pon the direct dollar costs of listing

which are' knn\m‘to be.nininal._‘SLnée 1o record exists on these former

' costs, _hdvevor; nor is t:hare .publhhed svidence regarding -the

noéivatinnn for ,i'm:a::'u:t:i.ngl a survey of interlisted firms wvas

. undertaken in. ordcr to aid ;t.n the clarification of these issues. This

~,
.

SRR —,pri.ngry data’ vﬂ‘lljyepresent:a contribution to the existing .liter-
& '-: ature which “relates’ to the 1listing, and more specifically, the

T interliu:ing phenomenon.

Although no ditect empiricai test of the market integration

hypot:hosu iz carried out, due to t:he 1ncracub111ty of the existing

,- F'methodologi-s t:o do so, switching regrusions will be employed as a

means of - ucertaining whetherx or not -, a ltructurnl change in the

reg:euion relatiomh occurud during the period 'surrounding -the

Co i.ntetusttng event, Stryctural changes, such as nro_'found. will buttress

the quautativa lrgummts advanced vhich favor a wfldly segmentad North

- Moriycan otpital lurkpt structure .ind i vﬂI thnraforn contribute

| mportantly to .the understanding of the inun :urrounding fntctlhcin;

Fimny, th:‘ough conducting an ovont ntudy of the otock prico

behavior of im:erudted ﬂm ne\r i.nfomticm is addod in rourd to chc

fficienéy of tbc narkac with rolpqct: to thc inur’li*ttlng evant. In this.

of -benefits, the firm thus anticipates enhancedwaccess to U.S. capital .

—

- T
K mj

}
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chfrtyuix firns frou nineteen countrlds

. ) ‘ .} -
D e - CHAPTER ONE
| INTERNATIORAL INTERLISTING--AN INTRODUCTION

Firms which are. linultaneously listed on a national stock

, axchlnge and on one or norc foreign stock exchanges are said to be

) int/:ermtionnlly interlisted. Very little is known about the consequences

,of inéqi‘natlonal interlisting despite the fact that in recent years the

number - of fims wvhich have interlistéd has risen dramatically. By 1984

it wa:s estinmated ti\at ox.rer‘nine' Hundred firms had inte;.'liltod on foreign
exchmges (mmm May -198 Equally important, the trend t:o\urd
lultiple exchange listings appears to b: on the upwing In May of the
same year EUROMONEY published the first ever 'Euroequitios' list. In
ordet‘, to/q\_ulify for the.list the firm must have had an ac\tiive dufly

market for - its secugitie; out;&dc its home exchange. As noted by

~ -

- EUROMONEY (op.cit.), many of tl;e firms which internationally interlist

are able to generate an initial curg\of interest in their equity at the.

point of 1nt:cr1hi:1ng only to _lubuquon;:ly falls

e two hundred and

made the Mg"lilt

of some “unsuccessful® interlisting efforts, th )

. in 1?8& One year later - the Euroequity list had ,expanded to include

- .
three, h\mdrod ug\d t\hnty-oight fi.nu from twenty-one countries

4

(EUROMONEY. May 1985). The identical eriterion of market activity was

‘_lppl,!od ‘i.n' draving up the 1985 list as was used in preparing the

-

’ provi“: '"yu:"r-liist:. Interestingly, the evidence available from year to

y;u'x: co-i)nriiom :ﬁggut that a solid core of international equities is

.

emerging. Only twenty-eight. companies on the 1984 list are absent®from

w3y
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companies traded on AMEX 2 <

‘market.

9 S k"
. i .
the 1585 rankings. A number of TSE 1ntoi:1ht:od firms are included in the
mpm ra'nkings.- They are’ Bell Canada, Nérthem« Telecom, Echo Bay
Hfml. Canadian fnciﬂc. Alcan Alunimnl; ,Incp. Dome Hif\u. Gcmtu"
Corporation, Imperial Oil and P;an;cr Ofil. g h

< .It, should be noted that in terms of numbers, TSE stocks

interlisted in the U.S. represent oniy, a minor fraction of 11]:. TSE

stocks traded, and "similarly are relatively small in number when
compared to AMEX and NYSE total\ﬁ. However, in terms of value of stocks

traded, TSE interlisted stocks accounted for 27.4% of the total market

value of AMEX stocks traded in 1983. It also appears that TSE firms

-

{nterlisted on AMEX are on average, 'u“ubstantﬁlly larger than other - .- .

¢

The growth of the international equity, as well as the E

importance of TSE stocks in terns of value for AMEX, amight "in ‘and 'ofh
itself be a compelling reason for involltig'”at:ing - the international’
interlisting plicnonenon. To date, financisl economists have not:

investigated to any great extent, ‘the problems and jmplications ;f

international interlisting. This may be “unfortunate. Indeed, the a

consequences of 1ntort;at£om1 interlisting extend beyond those which are

firs specific to encompass .tructm-'nl changes in the world, capital .

.

- ¢ »
N .

" v h )

. . In certain r;-pccts the decision to intcmatlonilly incéflist is

likely IOtiVlE.d by those same forces which.led to the firm's initial

listing on an organized nationsl exchange. Hence the hypothui";u;

benefits to the ﬁr- include the possibilities of price enhancement

Ny,

Q- T ’ .
__2see ISE Revigy and AMEX and NYSE Fact Books. -

. . 4 -
ot
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~ effects for. their comon'equity,“ risk reassessment and- improved share

+liquidity. In a sweeping review ‘of‘ the international esquity- market,

EURQMONEY (May, 1984) concludes that for many firms these benefits are

simnply not realized. NeVért:hc'lus. in recent Yyears, there hﬂavo becn\\

&

almost startling shifts in ,t:he'vay in wvhich Euroequities are perceived.
'Twenty years ago, a firm which interlisted on a fora}.gn exch.ngo was
"unable to maximize the benefits accruing from an international listing

sinply because there was no imtitfx;tional framework in place to

" encourage continued interest in the firm once the event of in:eflig_tiag
itself had passed. For the firms which intetiigt today, there exists a
- . e,’ > - M - " -

broad rangi of broke'ra'ge and analyst services which speclgl‘&e in ,

kA

following interlisted firms. MQW, 1985) in its discuasion of

the Eurooqulty list observes that although twenty-one indultry groupn

are repreun‘b@%ﬁn. the grovch 1ndus\t:ry vhich is emerging is the

brokerage bneinen In iueniqs the potential of the new Euroequity
£ ; o E:

market, m obnrvea

-

a

The gtoving body of {nformation on these companies collected by
brokers .and their amlyst: has had a considerable effect on.
investment policies. This*®‘year’'s liat, for {instance, shovs ..a
slgniﬂcnnt switching away from- the glamorous and.the trendy. The
enphisis has moved to consumer durables, gndustrial -equipment and
electronics. The choice is vVery much concentrated, on the larger,
better-known corporu:ions vith good track 'records -and good growth.’
potential. 3 !

The xuturntion of ‘the ixn:ernat:lonal(‘x quity urkot su;gcltl t:hat )

an nnalysl: of int:crlilted firns may be best catthd out by grduping

-

. «interlisted fixms according to their age of im:ornlt:lr!g. In thil vay it

may be: possible ‘t—:o discriminate among the firms which' have interlisted
\‘\‘m—j j . “ ) - - v

3EUROMONEY, May 1985, pp. 122-123.

«

Ay



ig,tho past and those that are efthetr in tiiq process of interlisting or )

will do -o in the future.4 .

i
o

‘l‘ho implications of int:ernnt:ioml 1ntot113cing. hovever, cxtond

~

T vb‘nyond firm upocif—ic benet'ic:. For the hone country stock exchange,

there is the pouibility thnt interlisting can prono? operational

efficiency by roducing the 1ocal price of marketability services. Tinic

and Uut (1974) analyze the marketability services provi.ded by the

York Stock Exchange and the Anerican Stock Exchange. The evidence from

i - thefr study does not imply the existence of feedback effects which would

t
cnhlnco ithe organizational qffiéiimcy of the TSE. However,”the Tinic and
- ma)‘-.« A
~~West study covers what might be temd the "utly incerlistlng period -
P2

LI

v ‘I‘hcroforc their results uy not be applicable 1n the praunt situation
A} »

. " where potentially higher calibre Afim are interlhting., In addition,

regulated commission rates for trades on the TSE wera abolighed in April

" . 1983, oL ,

o L Slignitl'ii:;nt'ly: - the o'norgenca of ‘the 1ntem‘tiom1 equi:y has

LT,

c.ru.h vith f‘t .an attcnpt by the ; various mtional oxchanges to

hlrnoniu thcir listing rcquiulnncc. 'ﬂ\h was preciuly the topic “of

the annual meeting of the wor;q Federation ‘oifvsﬁtq‘ck Exchanges hcld.‘in

\ \,/’. ull 7 - . ’ . {«
e A "An explained in de:ail in Chnptor Six.' vithin a given time
) fraie - firms which will interlist in the future’can be defined on an

ex-poste basis. . e ) e
- . ’ s ’ . '
. - .
;e . 5Inforut:!.on conveyed by t:hc TSB' representative to this
’ contoronco 3 T _ \ L
\‘ ' - N . : -
5 4

Toronto Stock Exchange and compare them to those available on the New -

Paris ln"tho late ff?al,l of 19843 currontli';\_ the 8qcpt1tlol,and Exchange
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1

... .Comnission (SEC) ir the U.S. has-put forward proposals which would lead

‘hl

. credited yith'.-'_ Mther,-~'le§ientaﬁion is vj.e\‘vedw. more ‘and more, as’

.‘play the divis

to homogeneity in the - ppreparation of prospectus toqu(riunf: in the

-

u.s., the U.K.. md»Cnmac:la.6 Hence the rapidly "changing international .
».aquity market holds the potential to promete the integration of the

world ‘capit‘:al market The 1interlisted iocurities can provide the

investot with a vehicle for Internat:ional diverlificatlon while fruing

,
t

htm from the necauity of {incurring trannctiom costs on forlign

cugrency putchase nnd sales. Perhaps what is more lig'nlficant in thh

.

s the growing awareness that exchange .risk doss not
-

regard, <hot.lever R

e role 1n capita} market .lepentat:ion that it was once

do:iv'lné ‘from ‘the diffcr‘entlinltit{utioml arrangements of the various

»

ﬁitional'.a,gock eichinges. It may vell be the case that international

i-nterlisting will serve as the catalylt for grcater cupitnl urkct

integration through promoting the utablishnent of houogonoous listing

R

requiren fts and ‘rules of procedure 'on the various national oxchangu.

- .sThis {ss eg;i:s ﬂiscussed,nore fully in this dissertation.

“In numary,' intei'nntional interlisting is seen to provide both‘_

f&m and market vide benefits. 'l'he event, itself, hovev.r pre- auppous
éhat a.,degree of world capital urket sepentation exists. Othorvlu
firms vould\ not be required to {ncur the expense of ° intorlilting in

Qo

91;431: “to stinulate activity by a broader range of investors. A j:on;bral

theme " of -this dissertation 1is that capital nu_‘k'et segnentation has

.
n

‘.‘mmsmzx. '-nay 1985, p. 177.

7for' & discussion of the role of exchange risk s see Adlor and
Duun (1983) and Kohlhagcn (1985), as \ull as Chapter Three 1n this dllumtlon.

~p R -

-
¥}
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served as the lthlulun! behind the firm's decision to internationally '

¥

interlist. horooyor. qde to the hypothesized népengatio‘n of ‘the world
clpiul market, and the Nort:h American cnpital-mrkat in particular,
firms which {nterlist uy have baen uot:ivated by the need to’ ‘fulfil
;towing cupitnl expenditure requirements outside the gaogtaphic confines
of the Canadian capital market. Furthernore t;hp ‘role of thin 't;radi,ng'on

i

the TSE which has been documented by Fowler, Rourke, nncf/ Jog (1979),

’ lhould not be discounted both in its lnpact on the uguentation of the

1

North Anericm capital narket and its 1nf1uence on the fitm 8 decision

gpxlintemtiomlly inccrligt in the hopu of improving ‘the liquidity of

the firm's 'lharu‘ These 1issues are explored more fully in :ubsequent

chapters ot' thh disuttncion .

1.2 BSCOPE OF THE DISSERTATION .

In this introduction, .the objective has been one of provi‘di.:ng

“the reader with an overview of the complexities surrounding the issue of

international interlisting. In the chapters which follow, the focus of

the 2issertation 'v111 be upon Canadian firms which are listed on the.TSE

- and which have interlisted on either the New York Stock Exchange or the

Ano’f@.cln Stgck Exchange. At the outset, a review of the existing
literature relating to listing and interlisting is undcrtnfken.”fhe stage

is then set for subsequent theoretical and empirical investigation by

- discussing the empirical literature which relates to the degree of world

capital market integration. Reasons are advanced for holding the belief
that the North American capital market may be at least mildly segmented

in strygture. From here, the benefits and "costs of international

interlisting are,'than cnliyzed and it 1is proposed that firms will

'

- LAY e
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internationally interlist énly at 'a robust l:agc 1n their dcvolopmnt

‘4

'
.x\‘

such that the costs incurred do not excqed the binmfi.tl to bo dorhud

therefrom. Thus, it is hypothesized that the 'age‘ of the 1nt.r1£ptcd

firm is a useful critetion to demarcate the patterns of ptrfornnncc of - .

t:he interlisted firm. In this regard it 13 advanced chac a lifc qyclol

theory of interlisting is useful as a delcriptive frmevork within which fﬁ L

to analyze the phenomenon of intemational 1nter1ut::lng . : S

.
s , B .
' v

-

* of segmentation 13 the North American capital market are explored as

v : '

This dissertation is organized as follows: FE N

In Chapter Two a review of the liceraturc relating to lhting and
interlisting is undertnken A parallel is drawn betvoen thc tvoi .
phenoména. It 1is suggested, however, that traditiotul«.vont -tudy _
nethédology, alone, xnay be iess ;seful in und\erltanding\, interlisting.
than are alternative approaches. employed in this dissertation.

In Chapter 'l'hree, the extent of world capitll market 1ntegration il"
assessed via an-. appeal to the, existing enpirical litorl:ure. It i.l,
argued that the differing institutional atrangenents of the varfious
stock exchanges may serve to' ighibit international capital flows .i.'n

the absence of outright restrictions which do so. Possible sources

well. s 8 -

Chapter 'Four builds upon thé conclusions which are drawn in the

_previous: chapter. To .this end 4 life éycle theory of interlisting is

advanced.

e

‘In  Chapter. "‘l-‘ive' "the. results of interviews conducted with

‘Vice-Presidents or Treasurers of recently .iﬁtomtiomlly , ¢

o \
.~ . ’
. . .
.
Y
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1ncor115tod firns are roportcd Thus :lnlight ic g&j.nod 1nt;o the

-otivatiom bohind thc fi.tll'l docision t:o intcmti.on&lly 1.ntc:11|t' ~ ’

u well as the costs and bonifits ntociated ’wu:h thi;-l wtivity B

" In Chaptct 815: _the gvolut.ionary pcrapoptivd to 1ntamt:iom1.’ v

[

intotlisting is wnluat:cd using ductip’ti.ve ctntzhticn ll woll n’ .

.
[ " |~

the more sophiltiutcd lult:inonial logit' nodal ": 2 ", s

a

Chapter 8.von deals vith the nrket: ruponu ttr tbe« internationhl

‘ ' .

Intorlisting svent.” The conﬂ'ﬁtional avent ltudy appronch 1! adoptad

as well as t:he intervention analysis approach .in. exuining how ' t:)/ ~

i

-l&rko; reacts ‘to intomtloml interlisting. - In nddltion. t:he -

-

L tcchniquc of lwltching regrenlom pernics invutigation of the

propontion that a shift occurs in the rhk uturn rehcionship of

the firm once intomtlonal interlisting is lc‘cgnpliqheq.

]

.. The conclusions und directions for future rassearch are found in.

T - [ L4 B o .~ . T

" Chapter Eight. @ . ; . o )

n
f
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- CHAPTER TVWO
!VIDBNOE R!GARDING LISTING AND nrrmlsmc

o

In‘ this ’chapter a review of literature relating to thc ‘:lubj'octl

.-

of listit\g md 1m:er11ﬂ:1ng is \mdercaken Ir. is nrguod in’ the
conciuding rnmatks that the event study nethodology typicany applied in‘
t'he fost recent investigat:ions of this phanomenon unneceuarny .

" s conscrain the analysis and, furt;hernore nay lead to a n:lsuprcuntltion

of the, {ssues involved in understanding in"ternational 1nter11:ting. ‘
The organization of this chapter {s as follows. In Sectfon 2.2

'Wth:e 'i‘itera;:ure pertainlng to list'ing on U,S. exchanges 1is r'e;rie\ud. The
1ntematioml interlisting litanture is r.vi:ewed “in Section 2. 3ﬁ-

.General comments on the listing and 1nterlinting literature and its

impli:cat_ions for the present research are found in SQction 2.4,

te - - v

- v il ‘
- ek t 1
. . . L

The value of listing on an orgmized n:ock exchmgq hns bun tho ¥

asubject of numerous enpir}cal invescigationn In ganeral rclurch hqs o

oo e

focused upon U.S. fimn vhich list fof thc first time on cithor AHEX or |

the NYSE In pronoting offi.cial listing. stock oxchan&u ltru- thc‘u' s

-

“benefits which cnn lccrue to t:he firm. The American Stock Exchango, for
. \ ‘

' example claims that: “Most companies find that listing brings them

greater trading liquidity, higher visibility, a broader shareholder base -

and improved access to capital markets. .8
. . - ' ro- —F

: Bamerfcan Stock Exchange Requirements and Procedures for
Original Listing., p. ii.

o

A
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Research .rnhting to the lilting event has tended to adopt two

btold although not mt:ually nxclmivc, apptoachu In ona case, dir.ct,_

c.piricnl 1nvutigacion of the perceived bonafits 1: undertaken. A
somevhat diffotenc quntion is nddreueddn the other~:trmd of research
vhich hu dnvaloped This relates to the .question of . nrket; efficiency.

Ii it pouiblo for 1nvutorl to earn nbnoml returns as a connequence“
df the firm’'é announcement- tb lln: or with” t.he actual avent?

[

typified 1n a uries of articlu by Anna Herjos which appeared in

various issues of m during the lixtiu 'rhe 1967 u:udy, and its

L3

prodcculorl vere primarily ained at determining whether or not: listing .
on an organized cxchmge would increase the urket value of the fim, a

‘ potonf:inl bencfit implied by the various oxchmges The Merjos studies -

conclude that 1listing could be considered an. event of value to the

firn. The ‘appronch used in her studies involved n‘onitoring the price

- behavior of firms before and after listing. Using s H.n‘itgd shorizon of

the last six non;hs of 1966 and the first itwo wmonths ofo 1967, Merjas
compared the stock price behavior of the newly listed firm withcthe Dow
Jones Industrial Average and found that t;ha sanple fared well “against
this benchnark. Since the study 'f:lils to comider‘ the impact of
confounding events and no statiltical tests of l:lgnificance are carrled

out, it is not pouible to decernine whether, in fact, the results

uphold or refute the hypothesis that newly listed firas outperforn the-

"market.

In examining the impact of listing for a particular firm, Cannon

Mills, O’Donnell (1969) corntludes thit the market value of the firm rose - .

4 . .

'I'he urly at:tenpts at grappling wit:h the iuue af listing are-



11 ' ' T

by nina percamt:9 as. a rc-ulb_gf listing on the Nev York Stock Exchungc
\’ﬂ

The obvious difficulty ‘with th‘g 0'Donnell study is that one cannot infor
‘{‘—’.ﬁ'/

t:ha inpact of listing for other firms based on his conclusions. Catmon

v

Mills ‘“Y (or may- not) have been an outliet. ' _ \ o

Faust (1970) studies the consequences of listing on t:ha Nov York 3

Stock nghqnge for a sample of one hundred and ninsty-eight firas.that

. d1d so duripg the 1960-1965 period. In the study, banks, finance

‘1

cqrx‘:panies;. "and a single insurance coﬁpmy vei:o excluded fron "the,

-Analy"sis. Faust'n results lead to . rejection of che hypothuis t_hat

\

. 1listing iricreases’ narket value - ﬂh spproach vas t:o use a lult:iplc

<

tengess_io;\: pooled crou-’séctional tfno series wmodel . which apecified

ptice as a funct:ipn of dividends, the grovt:h.rate of the firm, earnings

: -variability,  leverage, size and listing. 'In the case of the listing
‘variable, a dummy was employed. All variables, except the listing dumemy
were significant. The drawback in Faust’s methodology lies in the fact

that llsting- was incorporated as an independent variable. Later studies,

which will be discussed in further detail below, note that to meet the

LR,

listing -requiienents .of the stock ’excha/nge the firm. has f;oquontly'

-

',inprpved its perfotna'ng:e'. Hence, to a certain_ gxtent there 19" some

confusion as to the causality between price cha'n.'gu and listing. In any
case, Faust’s aﬁalysii sheds little light upon the controversy regarding

t:he efficiency of the stock narket with respect to the listing .event.

Yan Horne (1970) investigates the inpact of listing on sither the NYSE

or AMEX during the period 1960 to 1967 Eighty firms lilting on the NYSE

H
N -t "

\

9Johri' L. O’Donnell, "Case Evidence on the Value of - a New York

-

Exchange Listing,* MSU Business Topics 17 (Si.gmar,1969) : 19,
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R 3 nnd l:lxt:y liating 'orv)"mﬂlnkc up the sample. Although the research in
o th. Van Horm study is primarily dirocccd at determining whether or not

. lilting ius n po:iuve effect on flm value, the evidence which he

r

providqt nlao holds 1np11cutions for the efficiency of the stock market

in qun:ion The ptice datq which hs gathersd for each listed firm was

]

lpraad over five "svent® dax:as as, follows: four months prior to

: : I rogistntlon vith the Securit:ica -nd Exchange Comilsion. two months

- I4

pri.or ‘to teghtztucion. the ragilt;at:ion date, the actual listing

’a ‘ N . 1

" .then ‘»‘tlprcsud in price index form and a test of nignifi,c'anci‘ \‘r“gn‘

. date, and two months after the actual listing date. These data were *
; . 2Xe

R carried oiat: to"d;t:en‘nine if changes in the market price 'of" the l.uking' "

i

" i f : worly but. fnll bclow once listing. h-: occuttcd Van Horne :urnices

thu: profit taking s thc culprit m uhil htter reversal Nevzrthélass..

’ indu,atrial pr1c¢ 1ndex over the sane period In general Van Horne'"

firn \m:o nignifi.cam:ly different from changes in the . appropriatr

donomtnt:u that fims which are about to list* o&c-perforn the :lndustry:‘

on balanco hu cvidenca lupportt the hypochuis that nevly listed

nc;;ritin vhan the om:i.ro lht;lng periad (pre and pon: ovgnt) il" "

/

Lo ;‘, ‘considond out-porforn indun:ry avc::agu When trmnctiom costsl Lol

oL ’ . -are: :lncorporatdd ho\uvor, tha advnntnge dinipatu. Thus Van Horna

.
"

ovcm:..~ Sinc- lt;tention vaa focuud mdrc bn thll 1atter hlue, t:he
/ . / . . ,/

i
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N N results. 1lp1y that ' thp urkac ia officinnc vit:h rupact: to the liscing

qu.stion of vhcthcr or uo: J.hclng is bcnefichl to the fim in t:qnn of\.'v' 3
. p.tlmnt ;{?orqui ; iﬁ the ‘lfltkot valuc of thé fim vas not: adcq\u;oly

Jddr.-pcﬁ For Wem« ' gn Hb/mo 's ovldancc appon:s. to :I.ndicat:q“ 3
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S date. Uhat was onitted vas . an ohpitic;l mvutignti.on of. the ptico
_behavior of the firm outside of the imdhto lhting period in an '
attempt to establish whether or not improved liqufdicy or an enhanced
public inage, fpr exanple, generated a wmore Vpommnt chnn;o in the -~
price of the firm's shaves. Similarly, the “:esu@tt might be subject to :
\t'einterpracation if, say, within a year or two following liccin;‘t:hc
flm altered its capital structurs. In the latter case the f‘lir‘:u nay
' have decided to list to ntop or slov & forueable decline in the price
l ‘of .the firm’"s equity. oo ‘ . o
: Goulet “(19714) does viaw a longer lhting period than the o%r ' ,
- | ' studies previously - discussed He exaninu -the’ pﬂcc behavior of v
hundred and thirteen firms newly listed on A!(Ex bet\mpn 1968 nnd 1970
?rice observations were .collected for t:htee po:[m;a as fol].mn- *fhi\x

nonths prior to 1 tting. the, day of ltsting md twelve Ionths after

“ - listing. Goulet f1 : that only 31.9% (thiJlx'cmxmiu). of flm’

TS ‘the sanple had price increases one- year after listing vhen. co-pu'qd
h - t:o thair pre-listing prices. Horaovcr only“tvensy two of chqo firu ‘
perfomed as well or excuded the approprut:c S;andard lnd l’oorc

- ) ’ Indust:rinl Index. Such evidence. vould t:cnd t.o tcfutp t\hc mpposicion - ‘

o that 1ist1ng is an event of value to the flrn Goul.t J.ncludu. hovovat.

dhe resulct of a suwey which he eonductod of pxecuciva attltndc-

-

‘rega ing the potential benefiu of list:d.ng“lle rdhtu t;hlt.. co
. . AT variabln. in addltion to prico.‘ vere ingornm: in thc

liating\ decisfon. Most- notabie was .. the concern™ tot sales .of

additiondl stock - and , for increasing -the ‘number. . of. . shires.

s i outstanding. . Addit:ionally the survey ~ indicated “‘that frcq\untly
RN announcehent .of listing on the AMEX was made’. eoncurrontly vith a
S T ~ sale. of\ stock. preceding listing” 80 - ln a’ npimber at cuu.

. -
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. that a sale of stock ‘\tu plahmd .
The abovn noted opiniom rogardi,nz t.tic listing svent suggest
" chnt an oxnlmt&on of. tho nnticlputod ptico .nhnnconent offocto for

,coqén stock lhould take account of my change in capitnl utmcture ‘that

prccodcd or . follovod fho ‘actual lipting svent. ‘l'hcro is onpiticnl h

luppott for the hypochuln thlt thc utkqt: At least 1n the U.S., reacts

- mgativcly to" the. announcmnc of nev f:lmncing (See. for exnple,

Dann and Hikkohon (1986)., or Hyﬂ:l and )hjiluf (198&)) Contrary

cvidnnco oxilt,t for loqc Europun cagital nrkots. however. Ig\

P

_‘zt-cmn (1985). yiold u:ulu thch -ugga;t stock pric. snhancement

* )

effects in tho cho of mv fimncing f'rhul althqug‘h che pouibility of

positive’ ccock prlc. rhactton 1- 'not’ x‘ulosi qut no change {n the price

e
2

of. cbuoﬁ -toclt ‘a8 '3 ruukt of listi.ng'dm not iculf necessarily

L-ply “that thu ﬂn hu :qmndarcd funds by pining adniuion to an

~or;an1’zod cxchun;o Goulot, ptovidn linitodlmirlcul support: for this
bypor.huu In tvo thi.rds of thc unph, ,tharo wn an incraua in both‘ .

0 .ha:u outstanding md lhlt.l pubncly hold n-ound thh littin; datp ;7 :
n

‘rhu 'accotdmg to Goulct. suuntl lubnnntial tmidcr trldirrg

,,,,,,

- .tupomo to thi dcthinn x:o lint In ndcﬂ.t.ion :o i oring auch ,potent:hl-‘

' ‘diluciqn offoou. Goul.t aho fdlc t:o ameu -haro prlcc uquidity in :

thc pr& and po-t: lhting poriod and hnd -uch an amlyu- buﬁ énrtiod

out, tho iq\et of lutu\g on ;hn ptlu bahqvlor of - :ha f;n -tght have

-

. o, - . -, .
- . ra

- » ‘. .‘vp

10\:.16.-.: Goulet, . 'Pricn Chnn;ui Hanagcrhl Aptiont and °

- Imldcr Trading at the Time of umtihg,‘ ml_nmm; 3 (Spti:ng
©1974) : 34, _ )

'nnno\mcmnu vere: udo at tho £ ot-‘ ‘Lutlh; or -hortty t:hotuft:cr

pattlculnr a recent otudy of tho Syiu capj.:nl "mkyt by Lpdoror and -
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baen better understood. To the extent that a change in liquidity and/or

price pressure -‘orig!.m‘ting from dilution were detected, there might have
. \ ' -~ M .

bun. tangential support for the lrgﬁent that listing slows or stops

v T —cxpoctod prie& declines.

u

hbozzi (1981) argues, as did the aforementioned papers, that

listing poc-ntially reduces the cost of . oquity financing for the firm.”

. He cites -t:he role.of specialists on the organizgd U.S. exchanges that

‘lnd‘ to ;'no;ge 1iquid market for the firm's shares as a possible

'fdnlén.-: He n‘ito' icknovledge)s that listing on an organized exchange may

. lox:yo_/ to inform ur‘k;t participants of management’s confidence i‘n the
"fﬁ':"\fx"c”p.x:inp‘oc'c;_ of the firm l‘/l well as pronztti.ng the firm to

, “1mt1t;xclot‘101. hrg;ml. .and foreign investors vhq.othcrvtu might not

s . v v '

invest due to lack of 1nfomcion ) "

Fnbozzi oxminu eighty-three firms vhich moved from the Over
The Cq\mtcr (O'rC) marker to AMEX during the period 1972 to 1975, Weekly
stock returns are used. He ndoptg the market -odol approach to test t:ho
hypothesis ‘that  abnormal tctur:'n(n' can be nmomd‘ by following an
investaent fctrat:ag); ‘of buying and selling newly listed firms. Three

: "
empirical Bodels are tested; the Sharpe market  model, an empirical

. \ "

-~ snalogueé of tho CAPM, and an examination of residuals obtained by

-

regreuing the avorage returns of securities over the period on their
\utlnted beta coefficient. The apptolch must be criticized uncc. a
joint( test of hypotheses is -'bfing carried out--that the It;dtl. in this
. case the CAPM O'l".‘Vlrillllt tt{crcof. is corroétly lpc‘ciﬂqd and that
v lhti.n; enhances the market 'valuo of the firm. Brown and Warner (1980)
in a Teviev of _event .study methodology piovide empirical evidence to

-

i



h*'F

€

-

16

L L T e R L N PR

.- L

support their contention that a simple mean adjusted returns model
prwt&-' as. much information about abnormal returns as do the more
sophisticated risk adjusted models. Although’ one might suggest t:hat

Fabogzl't results would have been more robust had he opted for a less ™

. sophisticated methodology, r.h; results of empirical investigation of the

three models he :lpl.oys yicid fidentical conclusions. Positive abnormal

ro't\/xm could be detected between the application for listing and the

A
event {tself but after listing this is offset by price declines. Thus

Fabozzi’s results dispute the contention that listing reduces the cost

i\

of the firm's equity. é nddition. Fabozzi's results indicate thut
‘buying a share just prior™~to or at the announcement of the fm:ent:ion o

lilt,and selling just prior to the actual 11\::1::; could pfcifnt/a' A

' profitable trading strategy for t:.ho investor. Hence, his yesults imply

that the market is not efficient vith respect to -listing information.

- ST e

NMcConnell and Sanger (1984)°produce results regarding efficiency

which are congruent with those obtained by Fabozzi (op.cit.). They

- examine the price behavior of three hundred and ninet;en firms that

moved from ;hp Over The Counter market to the NYSE during °the period

1966 to 1977 md conpnro this to the lOV.-.nt ot' the Scandard ahd Poon

% 500 Stock lndnx over the same period. Bvidoncc h uncoveud vﬁﬁch

supports tho‘hypochuil that the nrkot is imffichnt 1n a uni-ltrong s

sense. That is, nbnoml returns could be earned by buyin; the u:ock at

- &

th; announcement of the. intention to u-;. thet 11quidat1ng t.hc position

and limltnnoohlly selling it short once 'listing occurred. ‘Once again,

in the McConnell’ jnd Sanger study, 1listing appesars to have only a

transitory impact on the valus of the firm. .
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McConnell and Sanger also analyze the *issue of a changing risk
ptoﬂio due to listing. They calculate systematic risk in the pre and

postnlhting- period as well as total risk which {s defined as the

_standard deviation of return. They conclude that listing does not have

a significant i'npact on the risk of the firm. Taken at face value,

the;e is no reason to believe that systematic risk should shift,
However, listing could cause a shift i:n the narkht'qupo'rceptit'm of the
‘riskiness of the firm. The empirical tests carried out by ;(cConmll and
- Sanger assume that t:he pricing mechanism for risk is 1dent1c:al in the

LI ]

pre nnd post: listing period. _To, the extont that: this h not the case,

their results regarding the relationship between risk and listing must.

‘be' interpreted 'vith, care. This methodological problem .is \mdoubt.dly

exacerhated vhen the impact of international intetlhting on the -

A

rhk profne of the firm is comidered In these circunn:mco. nltlng

”"

- uy have drmacicﬂly alt:erqd the undorlyl‘ng pricing: nchnnhn for the’

ﬁm 8 equity in moving fron. a ‘national to an’ international prlcing
model. L ' " . b

A\d

"A re‘cent study by 'Sax{gor and HéConnell (1986) 1nvut£gntu the

mkct ruponu of fitns which move from tha o'rc urkot to the. NYSE‘

- - ° . LA

durlng che pctiod 1966 ‘to 1977 Oncc again, cvidencc is providod to tho
effect that pr(or to listing,on a njor .xchmge flm porfan oxt:u-oly
well Indead a ,ttudy of the diltribution ot’ ncuricy returns rovc-h

t\ut it !,s .keved and leptokurtotic rul.qcive to tho noml dhttibutlon

firms which moved from the OTC t:o the NYSB prior to NASDAQ. and chou

‘that wicchtd ‘to the lujor oxchmge after NASDAQ vas 1n:titutod ‘They -

Sanger and McConnell divido their nnplo into- tvo plrts consisting of
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hypothesize. that the additional 1liquidity afforded by NASDAQ may have
reduced the potcxfchl £or'nbnonu1 .returns i;i the post NASDAQ period.

‘This 1s supported by onpiricnl evidence. Novctch:l:ou, although the

w t

ug'nit:uda of nbnoml ratum in the post NASDAQ period is smaller than v

in; the pre-NASDAQ period, ;ln boch cases they find positive abnormal

returns prior to the nm\ouncomnt of foml application unt:il the actual

K -1isting, after:which abnorlul returns are negative and significant. The

.

) authors lpoculnte that the 'cxiltence~o£ gbnoml returns prior to the T

-

' snnouncenent of formal application may be attributable to either insider

tiading, ‘the obn;v\htioail t.h:at firms list only during peri{o;h in’ which

t;hoilr“ performance is .excepcloml, or g:.q:_ the possibllity that the model -
\_unq to gatoc't:_abnoml :étum.s is mis-specified. Further on  in this ‘

‘diuercltiot\. reasons are advanced which would luggult: that abnormal.

T

returns are consistent with market efficiency. Especially portinen}:at:o

the results obtained by Sanger ll{d McConriell (op.cit:.) is the

4 - ‘ ‘, »

possibility that systematic risk changes coincident with international
“: - Lt \ o - . - " R

- . interlisting. Hence, .it may 'be the case that- the model which théy

- employed was in fact mis-specified. - . . .

r

The l:udion reviewed thus £nr. vith the’ oxqcpcion ‘of Merjos

(i§67) are urublc to d.toct t:ho prounco of a ponunont: pr:lcq _
N - Y - ) ¢
" enhancement cffcct: t‘or firms vhich l1ist on an otglnind exchlnge In T

| cantrd‘hc the onpiric;l ruult:- obtainod by Ying. Lovellon, Schlnrbnun.' f
. and Laase (1977) hercafter (YLSL), lud then to concludo that the nova c.
M to an orgnnind oxchnnga prouotu t:hn ut:ablishnont of a fnir ‘market

i val\u for the ﬁrn'l oquit:y ‘rhcir nnple covers two hundrod anct forty BRI

]

: ) ol;ht ﬂnc that: lutod on aithot AHI-:X or. the NYSE during‘ the yquu 1966

. .
.. LY AR A 4 . ~ . N .
- . -
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through 1968. They exiamine cumulative average residuals of interlisted

firmg, obtained from market model regressions. Hence, the criticisas

levelled at Fabozzi (1981) as regards his use of the. urkct: -odcl.

Approach to the detoction of abnoml returns are also ralovant for t:ho
YLSL ntudy Notvithstanding “this. linilarity. the cvidence ol?t:ainod

by YLSL contrasts uarkedly with that of earlier studies. Their results

show a profitable, trading strategy could be fmplemented by purchasing

. neqiy;iisted stocks at 'the,annoxincement‘dnte of the intention to lilt.‘“

However, unlike. several of the preceding st:udies, the narkot correction -

A

after actual listing is not sufficient to overshado\( t:he earlier pticc
increases. Thus, according t;o the YLSL evidence, ‘liqting on an orgnnizod )
' ;:xchangc reduces the firm's cost- of . éapital The; authors note, thlt\l
~bias in their results could have been introduced if lyltenatic risk had
shifted in the pre and post listing petiod They inveltiglte this

7

hypothesis and’ find no significant difference in :isk betveen the

two peﬂods. As noted with H;:Connell ‘and Sanger’'s (1984) nmlyqil of

Iz

tha sane iuue. t:he YLSL conclusions are only valid mder the ,eondii:ion R

¥

that the pricing uechanism for the pre. and post: listing period relniris ,

It

umlterod ‘ . o »on

e ¢

- Some- support for r.he ‘YLSL rosultl can be found in a latcr -tudy

.t

relationship between- stock exchange location and- the valuo of a fim’nu

-
- ~

conmon equity. Lease and Lewellen examine the realiz_qd xeturns of a
. . P

. sample’  of invutorn who tradéd 'in the full spectrum of
A -~

U. S axchnnges--the NYSE AMEX OTC, and regfoml oxchangu Ihyanéorl'

-

in this sample earned :ignificam:ly -higher. returns on eéXchanges other

4y S a N .

by Leue ani Lawelle (1982) The lattor reuxrch nddrouu the,

)
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than the NYSE, n:tuut:ing that a listing on the NYSE is corsistent vith
the utcblilhnom; of a fnirer urket price for the fim Off:ecting thi:
result, hovever is the fnct that firns trading off the NYSE may be

di:tinctly difforont in terms of size, profitability and risk than their ‘

_NYSE couﬂtotpart:l '1'he listing roquirenents of the NYSE may not have’

been net by firms in the regioml exchanges, for oxample. A more

j\ut test would have been to compare the . NYSE investnents with

¢

- investments on. the other oxchanges in fims that could meet NYSE listing

B

roguhtiom. An- atcenpt is nde to adjust for risk but as was discussed

ptoviously in t:hia chaptor. tho process iy not straightforwvard and

.producu rnulto of dubioun vorth

I

Roints ‘and deonbarg (1975) diroctly address the iuue of the_
rclationship be:veon lilting and risk. Thirty - two companies which

lilt:od on tho NYSE bcc\uan !hy 1 1968 and August 31 1968 are included

in the’: .nplo The CAP}( i- used ‘tb calculate the aystematic risk for
(

these firms in the pto and post listing period. As i'n Iater studies by

YLSL (op cit.) and HcConnell and Sanger (op.cit. ) no significant

. difforonco in rilk is do!octed Of coune, the ruults presume that the '

Y »

nodol it corroctly specified in bot:h periods and as argued urlier,

t [ v

‘there is no \uy to uparat:o the joint hypotheses tested by Reints and

-Vnndonhcrg. ; . ‘

- Dubofsky and Groth (1984) review the problem of stock exchange
listing and liquidity. They examine the impact on liquidity (assumed to
be attributable to lilting)A doting the 1975-1981 périod, for one hundred
and t;nlvo “firns t:hu:“ moved -.fron' the O0TC to AMEX, one hundrcd and

-

tvonty-oight firms going from~ t.h& 0TC to the NYSE, and one" hundrod ‘and



SRR The Dubofksy Groth results, 1end gupport to the prior enpirical

\
N

= .

£rom the OTC ‘to an orgsnized excl*nge.' the Dubofsky and Groth reeuite\

“t

.
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‘

four firms - that switched their 1isting from AMEX to- the NYSE. Two

‘liquidity measures are employed, rhe Amivegt 'Liquidity Ratio (ALR) and

the Martin Index (MI). The ALR measures st;'e average dollar volume of

trading -(in thousands of dollars) per percent of priée change, while the

MI measures’ the ratio of the equare' of the prioe change betwesen tredet‘,\'

to, ‘the vo’lt'nne of trading on the latest _day.n",Both the ALR and the MI

8, '

evidence}how. a significant"ilecline— in liquidity vhen moving from the

'0TC to ‘either of the organized exchanges In contrast. firul noving“'

f

from AMEX to the NYSE ehow an init:iel improvemenr, in liQuidity before

declining to velues just ‘above those qf the pre- li:ting period.

~ Ve

.
Ly L’

evidence ‘cited in this chapter regerding the price enhancement effecu

.

of listing, albeit .transi,ent_\_ee regards the’ result,e in their etudy.

Jhile the' 'nhjoriéy of researchers Afouﬁd t:hat o pemndni: price

enhancement could be detected, Lease and Lewellen (op cit.) were a'ble to

show ' that. fairer prices are established on the NYSE as oppoeed to the

" more junior exchanges. Insofar as international interlisting involvoe

D

~ o

i [

the move from one organized exchenge to another, in contrast to a move’

AN . 4

may hold iinplica'tio'ne for the presenr‘reséetch.u Listing i{s considered

to enhance the value of the firm by causing an upward evaluation of its

of this price improvement. Increased liquidity e‘nd.re_duc'ed systematic

1p, Dubofsky and J. Groth, "Exchange Listing -and Stock
Liquidity,” The Journal of Financial Research, 7 (Vinter 1984) h 293.

2mhe 11quidity of interlisted Firas will be examined in this dssertation.

"‘she'r"e"priceo . eltnough various studies call {nto question the permanence .



22 .
"rhk.'n:"o a‘].-o cox;iidérod AtO be pocenci'al benefits derived from list:ing

“on an or;nnizcd oxchmge cheral studies including Van Horne (1870),.

Furst (1?70). Fabozzi (1981) and HcConnell and Sanger (1984), find * o -

that pouitive Abnoml tax:urm prior to the listing date are offsat by

- prico daclinu which follow the event. In c,ontra,gt: the enpiri.calx.

N

| relultl ob:ninod by Ying, Lewellen Schlarbaum and: Leuse (1977) do not

.'ﬁnd that: tha rcduction in return after the listing date absorbs the

+

glmn lude prdor to that time. Collaborating evidence is supplied in a

later -t:udy by Lease ind Lewellen (1982) . o

v

The 9vont of l‘iiiting itself, should not generate c'hat;gu in a

"fim*s‘ risk profile - Rowevei' insofar as risk has been overestimated on

\ ‘ \
a juniot exchange there\ is reandn to believe t:hat listing on & more .

S

unior cxehange vill coincide vi.t:h percqived riﬂ: reduct:i‘on Once

) aglin., t:ho onpir:lcal’ evidenco to dat:e is mixed regarding this question.

‘Van Horna (1970) finds AMEX.. fims are riskier than their -NYSE o

counternarts. This finding, however, is n&i: supported by Reints and

Vnndanbarg\ (1975), ’YLSL (1977), or more recently, McConnell and Sanger
n - s

(1984) . P w s o

. - . . ;o L o . . \ N

'Fimlly_, \ﬁr‘ regird to the liquidtp)f question, Dubofsky and Groth

(1984) provide evidence to the effect that .the - 1iquidity of a'.firu's
e .

common stock declines when the move is made from the Over The Counter

market to an organized exchange, but that switching from AMEX to tl;e
NYSE has no lasting impact on shatre liquidity. Tangential evidence
rcglrding liquidity 1is also provided by Sanger and McConnell " (1986)

wherein it 1: t‘ound that abnormal returns in the post- NASDAQ period are

—

h \ .-allcr in ugnitudo than those in_ the pre-NASDAQ period, for firms

L

¥ “ " + - . —f' -
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'noving from t:he OTG to the NYSE. 'rhe ‘authors conjectu:e that this
result uy be attxibuteble t:o enhenced liquldlty on: !:he/O'l‘c in the

post NASDAQ period which urven to dinrinis'h oonewhut. the ldvnnugu

[ Y

b

R A To lummarize, the ltudy of the 1ni.t1a1 listing phenonenon has

. .pereeiye_q_benéfit'; of listing. The research previously cited has for

the most part, analyzed the listing issue within the framework of  event

. 4
Liw om0 study methodology. One of the difficulties which 1is repeatedly
encountered ‘in these stociies is the use of market models to explain

CTT { observed behavior. Hence the results are- always biased by the inherent

t:est of a joint: hypothesis Fu}themore, ﬁnplicit in the work to date

Siere o has been t:he essumpt{on that only two classes of firms exist--those "

-which 11-1: oy an organized exchange or move fror_n a junior to a more

p senior one; and those that are already listed on the exchange. Several:

studies, including * those conducted by Furst '(‘1970).’ ) Relntl and
\
Vandenberg (1975), end KcConnell and Sanger (1984 and. 1986) recognize

that listing 18 associated wit:h a prior general improvement in a firm’'s

-
./ ~

kS performance. Thus it is suggested that price enhancement effacts when
evidenced are simply the result of a correct upward evaluation of the

N firm by market pargicipants. No ltudy.Kto date, ‘howsver, his éxamined

“

how l(p\sAting 18 this improved performance.

Lt £
‘

Lmzmupumummxm
The subject of international interlisting is one which has been

Dlargely ignored by financiel' economists. The presumed advantages of

T Provided by m mzsr-: usung S . s .

K S ‘been \mafle, “to date, to produce une‘quivocal evidenge in support of t:h'o,
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enhenced price end 11qu1d1ty as ve11 a8 perceived riek reduction thet:

: apply to lieting may vell hold true for the fim which ’1ntemtione11y

im:erll.ete. Ae diecueeed in Chept:er One. j.n the nejorit:y of celee these

. beneﬂte ‘:do not eppeer to heve ‘been redlized mtthernore 1m:emeti.one1”
interlisting may aid in the integration of t:he world cepit:el nerket: and

‘1n eo doing not only enlerge the hwestor e opport\mity set but elno

hiprove the operetionel efficiency of smaller exchanges out:eide the u. s

o

Indeed when ettenpting to attract’ foreign compeniee the London Stock

. Bxchenge, for exenple.\ukee no mention of the‘ *"traditional” arguments

for listing. Rathér, what is stressed is the publicity which a listing

affords, the potential for developing business conéecte_. the ease with '

" "which the Eurobond market may be accessed, and a widening of the base of

-

pogntiel {rvestors.13
In terms of .enh’encing.‘ the operational efficiency of the home
exchange, evidence obtained by Tinic and West (1974) tends to refute the

hypothesis. They enei_;]ze the marketability services provided by the

Torqntb Stock Exchange and the" American Stock Exchange. Although not

directly addressing the role played by im:e;lieted firms, “they find the

Canadian market to be less efficient. Thus, the existence of a feed-back

~¢

mechanism generated by interlisted firms would seem t:o~ be ruled out. On
the other hand, since the period covered by the study repreeente ‘a time
‘.

when interlisted firms did ;mt, receive a strong following by analysts

specializing in foreign firas, as is the case presently, it is not clear

~4f the results would hold up in the.emerging international equity

>

. '13Mnd§.n_unmu__£q:_m:mn_mmnj.u. Barclays Merchant
Bank Limited (1981) : 3 ’ :

Y

.-




market. Indeed evidence given in Chept:er Four of this dissertation .
' regerd!.ng the - decline of ereneectione coete on the’ Torom:o Scockf

Exchenge voaldf seen t:b lugg‘est t:het: interucted ﬁm uy heve e role 1n

reducing ovu"ell. t:enuction& coetb on. the hone exchenge, elthough .

\l“lv

- factors' o::her chan {m:erliet:ing heve undoubtedly pleyed a 'pert u vell B S
nooth and Johnaon (1984) 1nveet£gete the exedividend dey‘
‘behevior of fim liet:ed on the TSE during four sub- perioae t;het caver .

the yeers 1970 to 1980. In ettenpt:lng to det:eruine how t:he Cened:len ’
\ .

market velues dirvidend peyi.ng et:ock ong’ of the teete which is perfomed

involves . dividing the - sample into. interlisted end non-interlieted

firms. It is interesting to note that the beheviot of 1nter11eted firns
. .
suggest an "Anericeh clientele effect” in contzreet to -the preference for

capital gejm exhibited by che 'Cemdien client:ele" which 1- evidenced

‘for. the overeIl eemple For Boot:h end Johnlon t:hu relulc 1e indtcetive“

i

. of the fact" t:het: 1nter11eted fim are priced in the U.S. and not in ST

——v—

Canada, If euch a eituetion prevelle it: could he\re inportem: effects - - T

for the et:ructure of the Cenedien capital nerket: In pertfculet a

.tiered etock nerket could reeult with im:erlieted firms couprielng one

such tier. - - - . —

, _h...QV..__e,_.

- The only direct evidence on the interlisting phenonenon is

.,4

provided by Switzer (19&5) He dividee ‘e sample of TSE firms used in
the study 1nt:o two groups, those vhich are interlisted and those which
'“‘ notl Being e’ logietic regression approach he is able to demonstrate
" that the p:_:ebe_t_;‘i_u’ty of a TSE firm interlisting on the NYSE or AMEX 1e

poei;tively associated with high dividends per dollar of sales.



v & : ‘I‘hp ~l12010f Lh- fﬁu. u!unurcd by ulett, 1: also found by Svit.zet to
s ‘be' podtivaly :clntcd t:o t:he ptob‘bility of inteﬂilting This. result
, ’1! to be oxpoctcd gim that tha u.s. oxchange& exninad tequire a
: ' , highor t:hrnhold -120 for ndnittmce to the exchange than does the TSE.
| ‘ 'Prof:ltl, on the other hand, are mgativaly relatzad to the likelihood of
bting mt:ntlin:od At - first this ruult: uoua ;tmt:er intuitive. It
fsf 3 aho contudicts the obnrvations nde in t:ha listing licerature that
e 3 N . ‘:f Q- 'ftm txhibu: cxccpciomlly 'good porfomnce just: prior to nncing‘ What
' _:j\ o ’lhould bo poim:ed out in thc Switzer s:udy, hdwavar, 1: t:he fact: that a
- \ E crost-uction of int:erliated fim 1n 1981 wn uud j.n :he unpla "rhe
author Acknovledgn that: the neg:eive coefﬂcienc is pouibly explained
~by t:ho fact.rt:hat uny of the 1ntatlinted fim included 1n the samplé

‘

had intorliltod uny yuru ngo 'I'hus he hypot:huizu that r.he 'nge" pf

th. 1m:cr1h¢;ed ﬁm ny be ‘an inpottaﬁt factot contributi\)ig .to . the
oo o oburvcd iﬁvoru roht:iomhip au explamt:ion confonu to t:he argunants

'“ b P“t\ forth by W (Hny 1981& and Kay 1985). and discu.ned i.n Chapter ,

Ohu, thnt thc mture of tha 1ntemtiona1 equity: urkct: has changad

|"~

nignificnm:ly 1n rocont ynt-. In a hur -tudy, Switzor (1986) oxmimn
t:ho nrkot rqspomc\to the intcrlisting evant using a comnntibml cvem:

.
®

- study npproleh that nunu residuals based on the mean' adjusted

. S . s

:ocum lodol Hc finds Qvidonco of abnormal ret\mu vhon TSE bued

\ t
~

- B fim im:otlut in the U S..'apd allo observes that jult ptior to the
1ntor1$.n:ing dat:c and following the cvont, - t:he cunuhtivo lvorlge
' residuals bccou porlist:oncly positive. One of the central atgunents of
chi.l thesis, howaver, is that the Switzer results uy be ontirely

. 3 co-patiblo vi.t:h nrkot -fﬁcinney since the abnormal ret:urns which were

- . ' - v

5 . . .
N . . - T ' N
{ : . . - . . . -
bl ' : <
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datec:ed may be reﬂeccing both - heightened rick md acml L-prmd

econouic performance of tha firm during the interliatln; po:lod

" One additional unpublished study addresses -‘t:hﬂ'lg.t in -cock

.iiquidity that may occur c¢oincident wir.h incnmatioml i.ntorn-ting

'raylor (1986) finds that following 1ntct11:t1ng. uignificlnc lncru‘tn

in liquidit.y occur for TSE based firms that intcrlht on uithdr A)!Ex or

N

'l'he review of the im:erli:t:ing literature poincs out, 1f nor:hing .

-

else;\ t:hat there is 'a paucity " of information’ relattng to ﬁhe'-:_: »
: consaquences -of thi‘s phcnouenon There dou not sppear to bd s rch !‘or- .
“ 1nter1£s4:ed fims in enhanci.ng the opetatior\al officioncy of t:hu TSE: ui '
' oVidenced by Tinie und We-t: (1972) Howavar. the ruult: obcngmd by “
"Booth and thmon (19810) and S\dtzar (1985) inply thu: ucuritiu vhkeh.' :

O _“a:g -1nt:9xlict:ed are pr;cpd in the U.S.l xi‘cher‘t:hm Cnmdu.

~

.
S
LS

LIS

s usociatad - with . either linting .or 1ntcr11:t1ng Sﬂnul iuporun:’ o

A

poim:s necﬂ to bo ro-eni)hnizod ho\uvar For ono,\ Chn Iisting

4

“

.In g’niral the. _evidence il Jlixed rogarding e;u :dvmugos‘_

A

literature shovs a potantinlly noro flvotablc .tt.cc for linting \dwn T

the move 1s made from ‘one organized exchnngo to mot:htt, n oﬁpond t.o . o

,||_\.

move from the Over the Counter nrkoc to an or;ml!ﬂl Qxchnﬁgc .

"

. Secondly, uveral :authors stressed che pubuc rallttdn} atpuct of
linting. ‘and 1n t:he case of intoruoting thit vu uofs as puctuly thc"

olenont ﬁighlighted by the exchange, 1t:ulf ln attcaptin; t:o n:t:oct‘

‘o

new foreign luting: Fimlly, there h _SOme ovidonci .to mm:.u\ .
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that the underlying pricing msechanism of intcrﬂntio‘m}l& interlisted.

' firms differs from that of exclusively naetionally listed firms.

etical framework within which the listing or intoru-cing phononnon ‘can

A

Despite these ‘three caveats, t.hcrc is m',hbunce of a’ theor- 1

be analyzed. One is left with the lo-mrhat dhturbing i.-prqnion that 4

" the move to an organized exchange, be ic incrnucount:ty or intcr councry.

{s not terribly advantageous for the- flnl In \pnr:. t.hne. con‘el\uionﬂ
are the xesult of the ov/ent study uthodolo;y vhich has bun olplqud in
a nulbor of cases to study the problem. This ler.hodology focuus upon a
very short period curtoundin; thc uccin; everit and ugn’dlu: of"the
technology used to ‘detect abnormal returns, hplic!.cly only wo groups

of firms are emidcrcd-—tho mvly lhtcd firms and ﬁm vhich are’

entrenched on .he orpniud cxchmgn 'I‘hit dichoto-o\u chnrnctori:atinn )

of the ptbblc- may be p\rticulurly dmsing in- thl atudy of intariiltod
firms whare the rudtannry cvldoncc to’ dtco suuuc: thAt: thc ~age" of
the i.ntctuuod firms may phy an 1-porun tole in dat-ni.nin; the

behavior of the firm and the. nature of the cquity urkct 0f equal

" importance in the ‘event study npptoach is; thc fact chat eonfounding'
_events may bm been ignored. 14 Oou;u (1976) noccd that mvly listed

) firms froquontly alter their caplui structure ac 36.. polnt -urrotmdlng .
the lictiug event. lhnco the price profuo of ‘the ﬁn before and after .

‘1isting may reflsct wch changes. to’ th.\ox:ont that the firm's

systesatic risk remains um‘:l'mgod‘ b9 the oyont “of ;q;ozunt:ing. To
detect the conspquences of a change {n capital structure a period longer

-~ ‘e ..

l“!"or a nvhv of event study uchodology sae_ nro\m and Warner
(1980) and (19}5) . ' . :

v

o




~T 29-
than the typically used eight to tvelve weeks surrounding ‘the 'event

should bs axmlned ]

Flmlly. as repx;d; {nternational inurustln;._chcn is as yct
no clear understanding of why firms select this option. By shedding
light on the ‘ogi‘vatin'g,‘forc‘u behind the docilion.t:o internationally
' ‘ Lnéorllst, a great deal may be learned about its consequences.

. In cu.ufy. it is argued that the ttuditioml event study
‘ lochodology which has bun used to analyze the listing cvont may fail to
'do:oct inport:nnt regularities in the behavior of intaruatod firms since

.the’ "ngc of the intorllltcd firm appears to be an i{mportant criterion

i,n chnncteruing such £1~tq:. In addition, it is argued that the

g

. stimulus to int:cmtio‘ml i:nterliiting nccds'to'bo batter undcr:tood in

Al

ordet to nkc infe:oncn .bout its comoqucncu In chapters Three and

~-Féur it is prneinly these areas vhich are explorod

EaE aal
L A



4

i

" HE MOTIVATION FOR INTERMATIONAL INTERLISTING:
THE SEGMENTED MARKET HYPOTHESIS

N

| Tl;lo present chaptct and 'g:ha one vhic:h follo;u are vdovo:od‘to,
an cxploution of the rctior;alo' tlnhind' a firm's ‘du‘:islion to
* internationally mcor}\t\nt Alt.houé}_\ fim 'u'y choo_u’co internationally )
interlist for a 'vnrlo’:y\ 6f reasons, the decision '13 easentially,
- financial in nature and deri l\ftOI the at least nildly lcponted'
character of the North rican capital urkct An amlysh of the
firm's motivations -to adopt an international listing polturo may aid in
"fg-_:‘:t_uym;‘ the benafits to be obtained through such action. In
principle, -intcfnatiomk {nterlisting may permit the fiJr}- to fuel fits
ever increasing capital expenditure requirc;unts‘by access  to both the’
. equity 'and debt markets of the U.S. By doing so, it is l-nt{t-:ii)l‘t.; that
the firm may lw’r its cost of capital simply by 'upplng 'x'ichcr markets
snd. thus eliminating the imposed capital rationing 'of the snmaller
Canadian market. Furthermore, to the extent that the US‘ market is .
dseper than that of Canada, enhanced share liquidity {s anticipated as a
consequence of international interlisting. Improvements in liquidicy,
such as occur, produce ’t'vo comoquoncn_;f llgnificax;cc. Firstly, the
cost of equity financing should fall since investors can reduce their
liquidity premium demands. ISQcondly. at a functional level, i;tcronu in
liquidity will produce an atccmntlon of t.ho thin trading bias in
estimating the risk/return profile of thc fin Intormtionnl
interlisting may potentially provide market wide bcnot'lé:l as vell, since

interlisted firms may serve as the vehicle for capital market

B RAGE T
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intcmtiomlly tather tbln mtiomlly vhich possibly uy be rofloctcd

~
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intogr‘atloﬁ'. ‘Therefore, nn a result of ‘'interlisting, Canadlan firams

.’\ihich are ‘lht:ed 1n the U. S may luv; thelr prices . determined

‘in ‘the dividcnd pollcy»of the firm. Fiml’ly, the operutiontl efficiency

N

of the Cuudinn tquit:y urket ny be affected by interlhting to ‘the.

extent that & focd ) back mechanism may be _opaucive that potentially

. woyld reduce' transact¥ons costs on the TSE, at loalt't‘or interlisted

¥

firms. Each of these potential benefits are now examined in turn.
; ..

In a perfectly intogrntcd capital market there will not exist

barriers which inhibit éapital flo\u bo:vun geogrnphicnlly distinct

markets. 'l‘hua the law of one pr:lce will hold vhich inpliu that uut:l

with tho sane lovol of :yltoutic risk v111 yicld identtcnl cxpcccod.

returns. The forces of u;nentntion take a variety - of forms, of which
outright restrictions on capital flows are but one. Deviatfons fron

purchasing power parity (PPP) are thought to lead to segmeritation when

¢+

_produced by stochastic changes in the exchange rate. Such deviations
may arise from pomnoﬁt or occasional 3ovormont"1nurvcntion in the.

exchange or money market to support the domestic currency. Differences®

in consumer tastes further promote dovhtiom from PPP, In this regard,
Bennings - and Protoplpadakis (1985) find that whon tudo uku tine
systematic deviations from PPP are the rullexrgthe.r t.han the excopcion.

Convctuly, in the long run, P!;P 1is found 'to vork"von as & Iodol,

‘of cxchange rate bahnvlor- chin. Flrdoust:, und !-‘ilqtov (1981) providc

-

enpirical cvldcnce to chh cffect Although both lhort r\m and cyclical -

-t

o
¥ v
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H

- deviations in the relationship are acknowledged. Nevertheless, 'f‘ordtho' ’

r

international mvut:ot. short-run daviuctons from PPP wmay therefore '

-~ L] »

. toprqunt [ rul additional lource of rilk thaxeby upenting capital :

matkets to a cortain extent. National fiscal policy, particularly in

rognrd to taxation, {is frequently cited as a cause of capital -&rket:a ’

segmentation. V;rylng degrees of political risk may be significant,

'phi‘ticuhrly' when the markets of _Qovelpping countrin, are considered.l®

\
Indeed the very rules governing national' stock exchanges can produce

lcguntat:ion‘\“viu. :yeducing {nformational sffiéiency.'}ln; the qaitu' . Bfl

;h; Canadian versus U.S. markets, it 1s possible that the more liberi},

v
o

disclosurs laws that are applied to TSE firms may make many

U.S. investors reluctant to puréﬁau shares in these firms. Although

vieved 1n_'th1| context disclosure is beneficial to the firm and firms "

wvould not have to interlist. in order:to discldse, it appears that.
‘~ . ' i ¢ -, 4 * .
voluntary disclosure is the exception rather than the rule. While,

-

{inarguably, or{o can always point to one or another institutional

4 ¢ - .
arrangn’unt or nnvitomonc'nl characteristic that will promote market

. + .
upentatio‘n. the.extent of segnentation’ rauim an untuolvcdqucst:ion

Verification of the integration/segmentation hypbthuh ny

ultimately.not be achiqved by its direct cnpiricnl invutigntion but

[ $

/ A - [ . coan i
rather by obntving firm behavior in a less than perfectly 1m:aghtod

.‘1 ——

\"orld Indud att:ouptl to a-certain vhether there is a singlot or .

- P L J Yo

.I\nttplicity of eapital utkqtn have met with very .little success, -

ch,i.lﬂy ‘due to- the methodological difficulties fnherent in prior dircct :

- -

., 15gg Seultz. (1985) and Adler and Dumas (1983) for a discussion

e .0f the causes. of market segmentation. The implications of dovhtiom

from PPP are nho elaborated upon therein.-

v
- v 4 - T .
- - -

t
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“

tut:n of thh hypothuu 'nm-. hnvb bohn prtncipllly .two ipproachu ‘o -«

l“—"r"

tu:ing the 4ntegtuion/sepen‘tation hypot:huu" “l‘h,o":inplut npproaeh'
1- t:ypically one o£ amlyztng t:he corralntion coeﬁffﬂonta bc:vun‘

nlt:iopnl market factors. A. vnrincion on -this, n&t.hod vhinh ‘has bc.n
A .

-

uud’ léu freﬁuently, involves ::he uu of fnctor mlysin of t:he~

- b g < . ‘e >,

. . mtioml n’coc‘k market ratums ln order ., :o ucortain }f ldencicnl

«,:. «"

R - M v
. ¥

K .
ltructuru q:nply.']'6 Correlat:ion -cu&iu hnve bun ‘cnrried oyt by.ctubol

.pnd Fudner (1971), ﬁgnon (19‘72), Panton. Loutg. and Jos' (1976.,), Jlu.gun

§ <

(1979). m;l nosb rocencl)f. fbbotson,,, Catr. _and Robinson (1982‘ and

; -y . » . \
1985) AREEI t'."

1 -

. w, -
v . - ANRY

I ﬁ g Thq Gmbel I-‘hdngr (1971) ntudy cov-grn only thrae countriu, the

£

u s, t:he U.K ' an;l wgst Gemny During the 1965 1967 porlod inctund

1ntar-councry corzelatiom betweén nat,lonal industry fnctorn, are

1 KN

discove’red as, the holdlng period 1ongthem ‘l'his genetll ruult lu,d: ‘

t)}em to, ispec:ulat:e that: cortelatinn between faptorn 1: "an 1nctuu.ng‘

1 Y

function of ‘the lhara ‘df the industry s donutic comunption which is - R

R etther inportad or .xport:cd They lllO provida onpiricnl ovldoncc which

shovu that:\ i.ntar country correlatioﬁs anong industtin riu as, ti\e’
N ~ . R

propottlon of incemationql trnde to outpuc incruul Alchough Gtubol_‘

N ~

, nnd Fndncr do noc cxanine the int:er-r:elatadmu of t:hc Camdn, .

SRR
U S. cquity- narkqtl, the subst:ntive dependencc by the Cmadun cconouy

s

upon the U.S. as .a comnrcial out:l 't vould suggest hi corulacion."
¢ 88'

betvun the Camdun tnd u.s. equi.ty -u:kats Agnon (1972) at:tnpn \to

‘diroct.ly canquze the hypothnil that thc world capital nrkot 1.

perfectly 'integrated 'I‘he single mrket hypot:huil .as for-ulatod by

i

) : Y s
16See, ,for example, Laint'd (1975). ° ' . ‘ .

i ¥ . . N
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A Agmon rejuires that sll potcx;t:ial ga'it;: from international as wvell as
o ) domestic divoflificlcion bé reflected in the current prices of capital “

B . —

assets traded on \;orld markets. Spacifically;. he tests whether or ‘not

’ ,th.o‘lrltilh. Ancrica{:. German, and Japanese mArkets léonpri.le a single

e :-?q-ih'dfggi for those countries for the periods 1955 to 1961 and 1961 to
. 1966. Agmon finds that the movement of$§he German and U.S. 'prices are
» most closely related; while the Japanese and British co-movements with

the American index are less related but' they display roughly the same

’

extent " of co-novoient: ﬁe cohcludu that Japan and the U.K: luy’
1Y .

»

represent rspechl lubut: of the four councry market vhich in turn is

,.'w \ vonkly related to a common but unnpecified world market factor. Hence.

- —

- alct}ough arguing for a degree of integration, Agmon suggests that

/

certain courftriu may be intrinsically high risk. ‘ <
; In t:h;' o‘éeni‘pg: pnngtapﬁsv of t:his' 'uction, 'the definitl;’n 'of~
\ < - -~r\1ntogi'a.tio:x ‘v;o catofuliy' put forth. It‘l Kohlhagen’s (op.cit.) vic?'w,
’ Ap_on"l‘ lll,&tti(.m of vhat. 13 essentially ::isk specialization by certain -

" ‘ soﬁntriof'. could be interpre‘ted '‘as {ndicative of ugme\ntation. A
-‘Plnton: Lessig, and Joy (1976) ‘onploy veel\:ly stock market
,toj:"umn fc’u:- twof.}ve .count'rln during the 1963-1972 period. TheyA use
C clustet’ m;,lynis in otder to ‘‘ascertain the similarity of the
. -or;intiomhip mong thq national markets comprising t\xe world equicy
:“,'! M & urkot The .authors find a core of relatively homogeneous narkets--t:he
p.s.. :Cmda.' thhcrhnds. Switzerland, West Germany and Belgium.
. The A..\uvtzl'i‘ln‘ ‘;nd Italian ‘lecurity‘narkets seenm to be the least similar

—

o . . to other countries. Regarding stability, it appears that in the _short

- multinational equity-market, The study -uses price relatives of market' -
» : x
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study. Possibly exchange risk has been overrated as a disturbing element ‘

35
run of greater than one year but less than five years, the go-movement
of security returns is fairly atationary. "However, for longer periods

thero oeeu to be a trand toward less atructural cohuion ’l'hil evidence

t %

T . -

‘ ia aonewhat puzzling Exchange risk is frequently conliderv as a source ‘'

of segmentation due to’ deviations from purchuing power parity, yet

empirical evidence bearing upon the PPP theory \xp‘hold 1t in’ t‘ne lpng::'“

run, although short run deviations are found to exist. (See Adler and -

Dumas (1983) for a review ) Thus one might have expected exactly the

opposite results, as regards stability in the Panton, Lessig, and Joy

in the integration process. 17 In‘ faitne;a,' however, it lhould be
pointed out that the Panton, Leasig. and Joy study comprises a petiod of

generally fixed exchange rates vorld wide and therefore infroquent

" realignmenta of paritiea nay be at the root of the oblerved long tem

~

instability.

Rugman (1979) compares the degree of ){omogeneity anong sconomic
indices for ten countries’ during the period 1954 to 1975. He ’reporta
high correlations between interest rates in—v_atioua countries which he

concludes 1s evidence for a nearly perfectly integrated market. Although

o he finda “that all national equity markets are positively correlated, ‘the

- .degree of correlation is nmch less than that observed anong countries

‘when iriterest rate indicators  are inveatigated. This leads him to

—

.+ +17a recent study by Lessard (1985) supports this viev. Since
hedging exchange risk is usually possible, Lessard concludes that any
remaining .irisk 1is 1likely inconsequential in taking internationsl
diveraification decisions.

= -y -
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concludp thst debt markets are more highly integrated than are equity A

NS

markets. . ..y o ot P

3

u:— One of the most recent studies of the correlation among mtion’al

. ..equity markets is found in Ibbotson, Carr, and Robinson (1985). Their

: .
" A -

study comprises nineteen mti:onal markets and an agsortment of "other"
s \ markets for the period 1960 to 1980. They identify three tehtively'
cohesive blocks which include the Buropean market:s, the Asian markets,

and the "English-speaking block” of the U.S., Canada, Australia, and the

v

U.K. o
v

Lessard (1975) takes the correlation amlyais methodology one

step further by uaing factor analytic techniques to determine if the
world capital narket: is integrated. The methodology he employs in
oxn.nining one hundred and ten comon stock quarterly returns for Latin
Anericm countriu during the 1958-1968 period is that of principal
component nnalysil By dividing the sample into three sub-periods he :ls

L 4
able to demonstrate that the proportion of the total variance explained
. - —

by the fir*st‘copﬁone‘m,: of the returns for each 6f the four countfj.u in
\‘ : sach ;Ew three sub-periods' ‘1; gsubstantial. He finds sigr\.i.ficant
- correlation among the national factors but is unable to observe a stable
pattern over time for the relationahips.\ An analysis of the covariange
atrix of all one hundred and ten stocks bears out the conclusion drawn
from- the factor analysis that returns are a function of national market
h'eto‘u which ars _then'ulvu\ in_dbpendent of one anotinar._r jicnce.
Lessard’'s study lends support to the contention that the world capital

market is segmented. In the majority of studies cited previouily, oniy

-

partial results have been ‘rqpori%. Many of the authors included

v )
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.and such results will 'be discussed subsequently. The i.nti;nti;n of

_tions and Lvt', would ':‘»ippear unfruitful to further pursue such a

+ methodology. . oL e S T
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estimations of national systematic risk using market model approaches

. T

r.jpo:'rting only the correlation analysis component of each study was to

highlight. the divars.e ‘concluls_i.ons drawvn: therefrom... From-—the l:luple""

1]

co-movement studies: to their more sophisticated extensions--cluster

-
5

and factor analyses, there was no unequivocal support for either of the

alternative hypotheses regarding market structure. In addition, the

correlation approach has an inherent methodological difficulty which {is

explained next. -

In general, with the ex'cept:ions of Lessard (1975) and Grubel and
Fadner (1971), the cori:grlnéion studies employed monthly returns ' on
national market factori's. National narkeﬁ fact:o—r} may have .'al,‘ro-at*!y

incorporated a large amount of,the‘c‘!i_vgrpiﬁcition poﬁcdthl present and

v .

thus it is unclear exaétly. how the results can be 1ni:¢rprocnd.18
Adjdg.tibnal( condemnation of this approach .is/found in Adler and . Dumas
(1983). They argue that small “corralat:liom between national. stock
ntkc;t indices can be {consistent with .pqrfoct capital market
integration. That s, ) purely national shocks may préciucc low,

correlations among national stock indices while not posing barriers to’ —

.- .

1n£ggqtiom1 capisil floﬁé. Thﬁl. in essence, analysis of inter-country
equity nax;ket: correlations provide only inadequate tests of the single

capital market prbposition.\ regardless of the :uénit:ude 6f such correla-
L3

L

N ) . :
IBUsing national market factors presupposes that the weights -

. applied to individual securities i1l be invariant under international diversification.
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‘ " - A second approach to enplricilly examining the integration of

capital .markets esvolves from Markowitz-type analyses. Such an approach

- may involve examining whether foreign and domestic assets lie on the

' Markowitz efficient frontier; alternatively, market model estimates and

tests. of national vors‘us' ';ix)t:emtioml pricing structures may be
employed. The essence .of the majority of studies of this genre is the

deternination of whether or not systematic risk is priced nationally or

. internationally. At the outset, this * approach can be' criticized from

the perspective that a _join}: hypothesis 1is being tuced.. that the model
is correctly. speclfin;l and that the world capital market is integrated..
More generally, Roll’s (1977). critique of empirical studies of the CAPM
apply with equal force in the international arena.

Levy and Sarnat (1970) were among the first to use a Markowitz
based opptoach to lmo-tigota the issue of capital market integration,

During the 1951-1967 period annual rates of return. for the common stock

indices of twenty-eight countries were computed after having been

converted to U.S. dollars at the appropriate exchange rate. The mean
rate of return and its standard deviation were then “&}alculated and these
values used ‘t\:o“dpcomim the efficient frontier of international

portfolios. Their search, which was essentially directed at finding' the

Shatpo/l.lnt:ner market portfolio, required hypothesizing various rhklou

ratu and then setting the sppropriate market opportunity line. Although

thoorot:ic.lly the ox-anto market portfolio should include all countries'’
stocks, they note that the absence of this phenomenon ex-post indicates
that barriers to capital flows must have a substantial impact upon

seturity returns, hence limiting diversification potential in an

N
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international cotting ’ﬂuir conclunion offers _tenuous lupp‘orc for the
segasnted utkot hypot:huil 7 ’ ‘.‘” o (L/‘
The appropriateness of“ the Levy and Sarnat approach is highly
' quntiombie. Any portfolio can be‘ ex-post efficient although nothing
is implied about the true market portfolio or its ex-ante efficiency
froh such a\ finding. Secondly, the Eulc of common. stock indices to
det:ern:lne nverage rates of return rain: lovonl 1ssues. The portf\oliu‘
used may have alrudsr tal;en .into accom;b: ~|ubn:ant:hl diversification
effedts even in an international framevork, especially if the particular
S!i:ndex in :;uestion includes a high proportion of multinational stocks.
'Bonce. although the authors find bemnefits £r‘:o\n diverli.:flcatsion. .nt best
they are dealing vi}:f: non-systenatic risk as capt:ux"od"by the ltnndu"d
deviation of returns. )
Biger P(1979) updates the Levy and Sarnat ctu;!y to account for
periods vhen a floating exchange rate lchc'ic«ﬁ?c.vaihd. In a majority
, ‘ ,

of cases the standard deviation of the return on a country’s stock

market index is magnified by exchange rate fluct\lutiom. He constructs

" : N
. the efficient set facding investors in six different countries and finds

an overall similarity among them. He attributes the discrepancy ini:vcgn

D e ]

* his results and those obtained by Levy and Sarnat (op. cit.) to the

different exchange rate regimes in force for the pericds cbmldot.o_d, in

the two studies.

1t was previously pointed out’ that the Apo'n‘ (1972) study
suggests that different ci\ung:ric‘h have different risk. Agmon directly
tests t:h}- supposition thtkmigh empirical analysis employing a markst
model approach. He finds no significant difference in risk and thue

v, .
e 8
[

-
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argues in favor of & rcnioiiﬁ:ly incogtutid capi.r.\'nl market structure, The

methodology used 1- sharply criticized by Adler and Horuh (19710) ‘l'hoy ;

believe that Agmon's - nodol iu niupecit'ied and could as ns:lly

accommodate th, ugucnted urket: hypothesia 'mey argus -that first of

.11”.‘ the use of the Fishor indox ns a vor].d ‘market proxy 1- )
1mpptbprht:c and that Apon shonld hhvc usod an index of value vcightad S
\ e

:‘Juticml urk.t fnceort in it:s placc SQcondly. Adlor and Horesh' poim: -

‘uut thht: thn -odol lpociilclbion \ucd by Ag:l(m]t9 1. comiatem: vit:h any '

capiul, uﬂu: atructura Lchnt ons -ight. vhh to auuno

P'L'

In thdir tobuttal to Apon s “vork Adler and Horu‘h p;opbu an

.ltomtm for- of tho 1n;ermtiona1 urkoc uodcl 'l'hey auggut both

RS

.l,th. use. of a valuq voightcd vorld urkot: ‘index and tho use of t:vo‘scagc

¢ 1)

rogrouiom ‘whers in th; fitst -top pottfoliou are fomd on the basis

of thoir ranking in Bets and then t.hil Bet:n. now a nveasure- of amrugo

risk, is uud*qi the independent variable. ‘I'he hr.t:or h the well known

~ 'grouping technique of Black, Jensen, and Scholn (1972) vhich is u?d to

-aliminate selection bias. This procedure is patticularly crucial in _an

international framework if “Apon'n assertion holds thnt: countries -

k1

specialize in Beta. While scme of the issues raised in. o}posltion to .

[\,

{
Agmon's lothodology are ovorcono. Adlor and Horesh fnil to vcircunvent

[<d

-

]

- 195 two stage least squares estimation of the market model was
employed. In the first stage Beta 1is estimated, once using the
U.S. national market factor and once using the foreign market factor. A
second set of regressions are performed using the Beta‘s obtained in the
first pass as independent variables. The coefficients on Beta wers not
found to be statistically different. \

¢y

ot
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the problmu inhorom: gn uu.ng ‘the CAPM in an empirical frameswork. 20 The -

- npirienl ovidor.ce r.hoy provide leads thon to rojoct: chc hypothasis

that the vorld qnpit:al urkot.il 1ntcgratcd. In defending the segmented

nrket hypothesis, the authors suggest that the nbsenco' of perfect

-foreign exchange markets which force investors to bear the risk of

.sxchange rate fluctuations, will produce a result consistent with Lavy

and Sarnat (op.cit.) in the sense that no single market portfolio will

exist which will be held by investors everywhere. They concludo that

Y

" perfect foreign exchange markets with continuous tuding vlll again not

snsure the cxis;onco of the world market portfolio since heterogensous
expectations and consumption patterns may produéo different efficient
sets for 1mosto;:n of different countries. The reasoning of Adler
and Hor—e_nh is consonant with the Grubel and Fadner, and Lsvy and Sarnat

studies moted here earlier and morecver casts doubt on th validity of

the .hyﬁ;t:hesizcd model, .and conclusions drawn therefrom, of Agmon's

model.. -

McDonald (1973) examines the performance of French mutual funds
versus a portfolio of Amerfican secuffities, within the context of the

' CAPM. He uses monthly returns for the period 1964 to 1969. The ‘Bodel

rests on a segmented market assumption which 4is justified by
denonstrating that during the period considered, the French and American
market indices revealed only slight \correlntion. His analysis further
corroborates this hyptl)"tp‘ﬁlil since he finds that American securities out

perfora French ucuriti._u for a given level of risk, as messured by the

3

4

2°Thcu woblou havc been discussed in earliey crltielus of
the market model lpproaeh in this chnptot and therefore 8ts not ropuud

here. £

” v




\lntomtlml pricln; of risk. In tn:in; co-pccing asset -odoh

(mclml wtm int.omcioml). he s able to -hw t)ut mtigmL | e

' 42
standard dsviation gf‘ return. However, the French sutual funds o
cmhuntly provide M.gh"r raturns wvhen éo-p"tod to a national

/
portfollo duignod ming & naive investor ctuco;y. The htmr s

attributed to the mgmnt skill prnu-ably esbodied in - cha bnnk"
administered -utual funds. The results of the ncbomld :tudy nri ngtin; :
coloured by the uhuar problems associated with the nrh: hodal
approach. ‘ ! |
Lassard (1976). tests a -ulti-factor lpoclﬂ‘caclow of t;hci),_"
international market modal, whers the “ft,rst facto:; is a proxy for the
return on the world market portfolio and 'chn uéond a purely ﬁtién-ll' '
factor. By hh own adaluion the " results butln; upon the extent of ‘
market lntogrutlon are -ixcd Intcmtioml syltmtic tilk \lx

o

significant "but puroly national wmarket fn!gtou lt. also 3£von an

. important role in the pricing of assess. wAgmon and.. Lunrd (1977),

:ptovldo supporting evidance. :rh.u results further indlcnto that “as

nctloml systmue risk rinq. {nternational nystcuu'c ;iok ,tonds to

fall. Stehle (1977) arrives at a nhilar conclusion ng.arding tho oLy

'tolntiomhlp botvnn mtioml and intorm:ioml cyatcutic rhk - S

e

Solnlk d’ﬂcb) ptovidcs uplﬂcul cvidonco vhich supporﬁr tho

.yscmtlc rhk ‘18 probably not a tolhblc indicator of thc trues v

mulltic rhk of thh ﬂ.r- . : e

. Ualltn;ford (1976) crlttcizn Solﬂlk'l methodology on. cmrnl o
. .

counts u;ulng tlut hlnlk‘s wldonco u emhtont vit:h a varhqy nt "‘p‘_‘ .

PYs ,
o ATw e ooy

cpcc!ﬂectlm He poinu out that even lf upiul no\u ar. inhlhltod"



‘. exhibit a correlation of underlying econoaic factors, ndtably influt!,o?/

A ,

b‘tvun councrhs. aulong as the countries in quution have some d.gru

,of °P0nmn in their .cononin, then .tochuti._c ,dupapdcnco among tho

utlut indices of dit'fcrcnt co\mcrin masy be expected. Wallingford's

last’ point is of note. Economies with substantial trade flows will

»

even in the absence of c'npit:‘nl flovs.

Evidence bc:ring wupon the ltxuct:'ut'e of tﬁc world c'npiul .market hu

failed to pfovidc suffichnt nnd unequtvocnl support for oithor of thc

fr

»conpcti.ng hypo:huu ‘In nunco in “both t:hh cortclnt:i.‘on sr.udiu ?,'
-

"_,‘thou ndopting r.hc urkot nodol \pptonch the tn:l dcviud have bden

poyorlbu t:o dl:c:inim:o bcm.n & cingh or a -ultiplicity of urkhcn

K3

',.It nppaatl thnc Blnck's (1974) viev that urkot ltructurq should be

‘ lnforrcd fron‘ analyzing thc ilpacc of specific’ hplrfoctiom will ul-

. rapid and poi’:istoné "oxp.mion of the Eurobond urlut appears to

' have bcon coincldcmi/ with world ﬂmnchl market intogncim It h

tiutcly pfovo ‘to bs the most fruitful direction in v’hich to pursus tho'
'iuuc of s)opcntation versus 1ntngr¢cion. Kohlhagen (1985) coﬁéludu
that previous tests directed at nt}blggbi.pg market :ttugturc have boon
cuc;:usfui only- in uluscx:ctlng ths ex-post fola:tomhip a-on; tho

-’

vnrious oquity market -indices. From thess rnult:l nbthi.n; cnn bo
- L}
inferred about ox- u};r“imntor behavior, nor pbout» Eho fund,annnl

question gf market *4{ntegration. However, Kohlhagen asserts that the
. e

-., -

to-yting to aox:npoldco t.horofro-. that {nternational intcrlln:ing of

tim will produce q similar ruult‘for vorld equity markets. Despite
. . N » .

» 1
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the failure to document the structure of the,world capital market,

'~

convincing arguments can be made for the fact that the North American
capital market may &. at lo;ht to a ‘gertain extent, mildly :cgnn’tcd, ~

It does not appear useful to pursus a research direction aimed at a '

direct. tqvutigutlon',éf the ‘hypothesis due to " the - inh',tcnt

. ;mathodological diffigulties of l\;Ch an undertaking. What does appear

promising, however, 'is a more gualitative comparison of the two markets

t

in the hope of 1d¢n£1£ying not only various characteristics that

uy serve to segment the votld capital urkct but .also thou structural

c)un;.l An the- intomtioml equity market that have: produccd its
hcl;htcnod lntngntion It. is the task of these conqluding~pugel to
£irstly discuss the evolution of the world capital “market tovard a

greater degree ‘of integration and secondly to explors possible reasons

for holdh:a; the belief that, to an extent, segmentation of the '-N—Z'Lch

)
American capital market persists. .

\'Q-Q'W

-

In Chapter One, the rising phonouno’r} of {.ntomtioul
_i.ntcrlnhtlng vas emphasized. It {s u:;ful to recall that of the nine
hundred odd ﬂ.!;u estimated to hﬁ’antomuqmlly {nterlisted, less
thlnnc third of these could Je considered u'havin;"lctivo daily nx;l;?ts
out:ida their home exchange. It was suggested that lo-olof thou"
'muecont'ul" intorlutln; efforts could be linked to the absence ofifa
markest infrutructuro which would enable thc 1ntcr11ucd £1rn to tup i

-

thc benefits vhich potonthuy arise from u-tin; on multiple cxchmgu. -

" In tho follovin; .sections, a discussion of tho clungi.ng onvitomnt

N

-
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surrounding the international equity market is undertaken. It is argued
that a conb:i.mtion 6£~ forces ranging frol the removal of outright

rutrletiom on cnpicnl? flows to an attempt at lunonizin; tho variou-

[} 4

ltock oxclun;o [ rulu of proceduro have producod ;rcutor vorld cnpiul

. market integration. By implication, the rolo of the interlisted fir- tn

£

aiding chil process cannot go unnoticed.

A.4.) FINANCIAL MARKET EVOLUTION |

Fixed exchange rates prevailed until 1975 for most - vestern °

countries wvhich meant exchange .risk was probadbly ;;utir than it is

today. During ‘'the fixed rate: tegiu. ruli@nta of parity came less
--frequently than with flonting rates, but were po:cnthlly more severe.

S;nco there is no reason to believe that an 1ntomtiom1 lnvutot

il';chrs less cxct_xdungc risk by tradlng in 1ntot11:t:cd firms as oppoud to

firms listed strictly on foreign exchanges, the switch to a .floating

-~

“exchange rate system likely heightened - the ~ attractiveness of

internationally interlisted £irms as \;011 as O€f-shore investments of a
more '\:radicioml nature. Thus t!;crﬁ,gz appears ‘not to be ra, role for
sxchange risk in ' analyzing the reasons why a firms ;ay choose to
1ntcriht. Rather alternative u‘_soxi: nesd to be considered.. "

Ingspite of greater flexibility in exchange rate \polic'y..‘ tt' vas
not “until th;‘ years following 1973 ‘that:':‘ ;otd -o'ani;\gfui changes '{n
cxchango rate . ﬁoncy occurred, Uncil tha: Aime, a phthorn of

regulations governing foroi;n oxchm;o Eranuctlom existed. In 1963

' ,eo copa vith but;oonin; blhncc of payuntl deficict, tho U.S. imposed C

<

AN

-~
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 the Interest ;qulizafion( Tax which effectively constrained foreign

portfolio investment. ‘It vas subsequently Temoved in January 1974..

» -

The U.K. only suspended its major oxchan;; controls in October

1979. Since this time U.K. investotrs are not required to pay a

tventy-five percent premium on investment currency used to purchase

fqrdgn' securities. Figure 3.1 'dtﬁati;illy emphasizes the impact which

_relaxation of cxci\;ﬁgt " controls has had on lnvu'unn: in foreign

A -
securities in the U.K.market, .
Vh B PRI " \ A I
, : e
‘ FIGURE 3.1 /-
© +U.K,: INVESTMENT IN FOREIGN SECURITIES -
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In cho evolution toward greater capltal market 1nt:o5utlon. t:ho

role played by the changing infrastructure of the stock Schmgu

t:honulvu bears oxmimtion. The rovolution in co-luni,catiom -

technology has permitted virtually instantaneous transmission of data

anong exchanges. This means that some stocks, . oucbh" ' .’. ALCAN, are

trading. on . a tyu‘pcy-'four hour basis with the attendant benefits ‘of

increased liquidity. The stock "oxchmgea of the Europun Econonio
Community (EEC) are '1n the process of linking'\‘ EUROMONEY, (K'ay 1984)
toports that ! by t:ho end of 1985 the market infomtion oyltom of
London, Anst:ordon Bmuli Parh, Copenhngon, Madrid, . Hilan. and
Dublin will participnto in tho IncorBourn Dato Intorchango Syltou
(IDIS) ‘rhis network will convey real cilo price c;ungoo of, initiolly.
two hundred and eighty companies. On the btokora;o“si.da;l lpto'uctivo
networks linking the international br'.okerog\q firms are a reslity ‘.,!'\d‘ in

addition,' ot:ockbrokoro and. {nvestment banks .&. also .developing their

N L4

own systens. Ultimtely, {f “the trend co'ni:inuo"o, the investor -in New

-

York can buy and, lell on any vorld oxchlnge without 1lag. 2'1

dortupondingl)". the -tinuhtion for intomatioml 1m:or1ht:1ng may be

t
)

roduced as this conos t:q pau
The chunging onviromunc of t;he fnternational oqu!.t:y urkoc has
bocn accompanied vby a groctor infomtion content associated with

-

intomat'oml lntorlisting When. firms i{nterlisted in t:ho past they did

»

2111:1- process 1is not vichout problems. Vhilo information {s
tnnsnittod instaneously, the price data is not alwvays comparadble. Some
exchanges transmit closing prices, others wmid-day prices, atc.
Thorcforo, the data transmitted must be interpreted vith care.

Y
/
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_themselves, in potentislly heightening "the degree of .world capic‘ai‘

48
. . \ ~ + AL -
so without benefit of specialists to follow these stocks as noted

previously. After aw initial surge in I rest, many of these firms

fell to obscurfity. aiscuncd in Chapter One, brokerage and analysts

o .- “ e

- 3

services i:iu‘l;_nva "pro'.!.it:etited in recent

years. This increased attentivon, one, could producé enhanced liquidity

s T ¥ o L el

for the interlisted firm.

. In sumzary,, the past ten yents‘have beeri a period of lignificant:
chlngc for the international capital ndrket The proceding tec:ion has
highlighted the role played by the renoval of rutrictiom on exchange

Y

rate determimation and technical {innovation in the' steck cxéh’anges

market intogu-tlon.' 1 1s )porhnpn. valid. to conclu;le" that the cugyex{t
onvlronnent: of the Euroequity‘ nirkot: is in p;rt rssponsible for \'the ever
rhing nuaber of 1ntomtiom11y interlisted ££r|n Anong tho fifty- four‘
incorlhted TSE based fim included in ~t:he preunt reuarch ejghteen,
or 33.33\ interlisted between 1975 md 1983. In.thq previous fifteen
yeoar porl'od fourteen, or 25.938 had 1nt:c‘rlh)ted: with twenty-two
or loO 768 having’ fnterlisted prior to 1960 'l'hcu sutilcicl clearly
port:ray the increasing importance of the phenonenon of international —
interlisting.

Notwithstanding the argu:;gntc vhich have been put forth

regarding market 1ntegration, t:he~ fact remains that internationai

lptlrllcclng can only bs adequately explained vithin the context of the

upnncod market hypothesis. The fir- vhi.ch intemtiomlly intorlhtl‘

incurs a cost to do s0_and mtlcipatu boncficc of onhanced liquidity.

perceived risk roduction. 1ncrnud share w:ico and poulbly unprovod
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v _' ,,,neceievto 1nt.mcioxu1‘ eeﬂitel urketl In 5enei'ei t:he ebunce of' : "

“ U both :lnplicit and explfcit berriere to cepit:el flows should y\lcintely

'enure thc eetabliehnent of e. feir urke; velue for the firm in en

s Lo — —

" ‘ ) efficient capital urket In principle, t:his benefit uy be reelized:

et . “,’ t:hrough trading in the deeper u.s.. urkets. 'I’h‘e ‘fnct “that intemetioml ) )
. 'E R v o

}ntetlisting is- obsetved et: “all ll indicetive of at- lint a degree of

o ' .capitel market :egnem:etion In the section whlch follove some epecific -

N (
.11(‘ __\\1

.- ‘sources of segmentation 1n the Rorth‘“ ‘Anericen cepit:el market are .

“ N R
- S
\ - - P ~ P AN

explored. - - " . | a | LT s

et 7T .2

RSN - N

‘hl this eection three pouible cauzea of ugnem:etion of the

I"'v.‘

l‘rch Aner[cen cepitel nrket are diecuned These are: the ‘relative .7{_

¥

'illtquidity of the TSE conpeted to AMEX and the NYSE the ﬁifference'-in

stock. exchzmge disclosure tequirenents between Cemd& and the U.S., and

the divergen{: accounting standards eppli_ed ‘.tO“. dian versus )
U.S. fitms.’ o ' ’ .
The Toronto Stock Exchange, unlike Anex and the NYSE, ie e thiu Ll f

\

market.22 The consequences of thin t:_re_ding have been enelyzed by Dimson
. (1979) in a theoretical framework and enmpirical results are ‘reéorted for

the London Stock Exchange..-The results shov that shares which are

»

thinly traded will carry with" them a greater perception of returns

22p0c & discussion of the thin trading bias on the TSE see
Fowler, Rorke end Jog (1979), and Tinic end Uut (1972).
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stability and hence produce estimates’ of beta which are biased gownwitd. ’ \,
The evidence provided by Fowler, Rorke and Jog (1979) \rogmung under

: »ut:iution.’of‘ -;isk on the TSE corroborates that obtained by Dinson
(op.cit, ) While the thin t;ading bm. in and of itself, should not
serve to segment the North Anericm capital natket since efficiency

+ ' 7 ‘eriteria dictate such 1nforqlation would be available to U.S. as well as

Canadian investors, it might well be th‘e case that firms which possess

P

gy YT "iaéﬁgic;l systematic risk, if measured appropriately in the Canadian
powert market, do not yield identical returns. Potentially, invesi:ors buying

shares of finis_ oxclunivalx listed on the TSE would demand a liquidity

T
4

- prenium, Insofar as 5.nt(er1:lsting promotes increased liquidity of the
firm's common sha_zjg_;,,the thin trading source of segmentation may be
\‘ ‘ attenuated. Furthermore, incresses in trading volume might be expected
to occur not only as a tu;xlt of ‘additional volume in the U.S. but also
in Cdnadn if interlinting promotes greater media attention from both the

l-'imncill Post and the Wall Streest Joumul In the introductory chapter\ T
\ 4

‘ . of this diuertation, the _point. was 'made that’ t:he evolutlon of the
it\,&mational oquity lurkct has produced a plethora of analysts and
broko,rngc house vhich specialize in following 1ntor1£lted firms and
which ult:iut:oly onhlncu investor awvareness of such finu Not to, be
’ dinhud in .ddition. is the potential for twenty- four hour ttnding as
e \ fims interlist not only in the U.S., but in London and Tokyo, as well.
Th& composition of market participants dif¥ers natkedly in the
U.S. and Canada and may well hold hportant implications for the
liquidity of the interlisted firms. Booth and Johmo;z (1984) report

that: . C
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Consistently over the last fifteen years the proportion of
individual trading by value has been around fifty percent, with
about 5-108 percent unaccounted for .as sales to dealsrs. not
registered to trade on the TSE. In contrast, trading by institutions
.and members of the exchange on the NYSE accounts for 80% of the
value of trading....On the TSE, 818 of all transactions by volums
cone from fndividual investors or orders transmitted from non-member
brokers whereas on the NYSE only 268 of all transactiqns come from
individual investors.

- -

It was widely bcliev;d at one time that the ever greater role
played by institutional investors vould produce a decrease in market
‘liq\‘lidity. Recent evidence provided by Reilly and Wright (1984),
however, suggests that the opposite is true. Moreover, their results
are consigtent with the propositioh that thq;e vol\ntility is inversely
related to greater institutional trading.

K The fo‘regqing discussion holds important inplicatiom for the

. S .

consequences of international interlisting. Through increases in

liquidity brought about by 1;igi'titutio'i.ial interest in the interlisted

S S
R

[rareean

flrms” - dnd” h;lg}{tgnqd media attention, one may expett an immediate

Rt

increase in the H‘easurcd systenatic risk of /‘int:orl;.lt.d firms even when

(R ‘ . t .
- such risk is measured relative to the TSE index prior to and following

L

‘ the event. Any test of market efficlency must. of nocolnity take into

_account’ this: di':;;_;-r;-‘ibll consequence of international interlisting or else

risk mis-interpretation of either the presence or absence of abnormal

returns.

A

@

r N

231,.p. Booth and D.J. Johpson, "The Ex-Dividend Day Behavior of
" Canadian Stock Prices: Tax Changes and Clisntele Effects,” Journal of

Finance 39 (June 1984) : 465.

fi. -
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Although presently there i;'a, no outright restrictions on capital

flows betwesn Canada and the U.S.24, the differential disclosure

~

requirements which govern the TSE versui -AMEX and the NYSE are potential

" sources of segmentation in the North American capital market.

'Additiii'mlly. fh\'_lu vhich 1ist exclusively on the TSE do not receive the

" same following by financial analysts and reporters as do their

U.S. counterparts. Comoquontfy.. the U.S. investor must spend more time

and effort to seek out Canadian companies than would be the case for

firms listed on major U.S. cxc;hmgel. The segmentation of the North

A-lcricnn capital market might therefore be cxphimd by an information
_8AP. .

Appondix I examines the-accounting standards app\lied to Canadian

ﬂm md conparn t:he- wvith their U.S. .counterplttq. The accounting

principln adhcrcd to by Canadian firms are generally less rigid u\d may -

s

therefore bc another poniblc source of tho aforonontion-d 1nfomt:lon
gap. The {impact of differan’thl disclosure requirements and accoum:'ing
l‘t:’andu:ds in the U.S. and Canada also play ‘Jtolo in determining whether .
or t;ot a firm will Lnterlist;. Elaboratign of this point is found in the

following chapter.

YA

-

2‘HRA and its successor Investment Canads, are probably the
notable exceptions but they are relevant to the special circumstances of
take-overs of Canadian firms by foreign companies.

- M . .‘ v, " . .
A e M v L B
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The purpose 'of this chaptot' has been to review the existing
,  literature relating to the issus of capitﬁ market intsgration. Prior
empirical tests relating to the structure of the world ‘capital market

. ‘l_u;ra' -been unable to ;ﬁ:ovide ,\meﬁdiv&cnl luppfoi;t ‘for either the

s

integration or the segmentation hypothesis. In large part the questions

lurrouhding'vorld capital market structure remain unro:olvod due to the

‘\::oblcm inherent in the -qthodoiogios employed to ‘addreés the issue.’

]

American éipital market lhoulq be considered ai at ‘least " mildly’

segmented due to two important characteristics of the TSE--its. relative
illiqu:ldityA and less stringent listing requirements vis a vis
U.S. exchanges. Differential accounting lt:andards in Canada and the

+

A VT ULSL were also acknowledged: as - y'&t"ong:ﬁll&»l aéghenting. Thus

international interlisting may provfdc co't_\cro't- benefits to the firm in ' .

»od

<

terms of enhanced share: price and:liquidity. Natuially, an integrated.

‘capital market would preclude advantages of this lofﬁi' Againn: the -

. backdrop of the segmented, markst hypothesis, Chapter Four c:'tplor-'\n a
‘% IS .

more firm specific rationale for international interlisting.

is.fact notwithstanding, it was arguea in this chapter that the North
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m1cluy, tho lilting .event has basen amlyzod ‘within the

_'ftn.vork of the: cfﬁc:lon: nrkcc hypothuil vhere the objective has

been that of determining whether or not Abnoml returns are in evidence
during the poriod nutrounding the event.. Hence, the listing event itulf
is not cminod per se,. -but rnthor its implications for capiul urket
ofﬂchncy are anphuizcd in a manner lillllt to" t.he trumnt of stock

price rnction to dividend annomceuntn, atoc‘k -pu:.. new fimncing,
etcetera. One of ~the | conttibutiom of this diuertacion 13 the

dhvolopmt of a° :hcorcticnl nciomlc vhich could uld in oxplaining the

£irm’ s dccision to intcmtionun} 1nt:or11-t In doing so it will be "
'mcoslaty to oxplcro both tho ‘costs anocutcd with int:crultlng and the

'bcmt‘iu vhich li;ht\ rcumubly be oxpcctcd to accrus from the,
- m\dcruking '

~
-

proccding chaptar 'oxplorcd possible sources of North

‘ 'Alcricnn capital urkcc uponntion In -uch the same vay that thk
.(1976) idom:lfi.od a specific cause of upcntation. diffornnthl cnx
.goli.citl. acron ‘countries, the observation t!ut firas intcrmtlom'lly‘

.+ .. interlist may be a further {ndicator of urkot‘ ubunt:atian. Alchough:

1n:omt1m1 ;n:u'lhting is born out of a upcntod market .t:ructuro.

‘-,vhat tmln: unoxplorcd at this point arc the resasons vh!.ch conpol a. Do

‘fira to undertake international interlisting. In thh chaptcr tho cont:l

I

.quochtod vith international intorlinc:ln; are’ explored in ;rnt:ct K

detail. Subuqu.ntly. it i{s argusd that firms vhich interlist do so at a |

.,roB\.ut stage in their development such that the benefits nécrufn'g. -

s

.54
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therefrom qut:\'ié;/{gi;«‘ the costs wvhich are incurred. Adopting what is

essentially an o\id:l‘,{gciomry perspective to the event of {interlisting,

[N
Yy

porlit; the idct;t;fficacion of -firm specific behavior as the ‘firm moves

through an inti,t{giitin; life. cycle. Within this context ths economic

uridorpimings\of abnormal returns are explored, and thus the stage is

nlso set for future investigation.of the market qiﬂ:ctcnc'y implications

of the international 1nter1ht1ng event. Indsed, {t vill be shown duc‘

there is every reason to bdelieve ‘that intotlhclhg is accompanied by

*abnormal® returns and that such returns would bo ‘consistent with market

]

efficiency. Conversely, failure to do:-ct q‘bnomi" rowm is likely

consistent with urknt lmfﬂchmy 'l‘ho mlynh of thc sconomic

L 2N
undcrpinniny of 'abnoml' returns is animportant ccm:rlbucion to the

conduct " of event studies m gcmral'. whlct! heretafore have largely

ignored their impact.

-

£
,
R

an

Prior- to dilcuulng the .costs u-ochtod”vtd\ international

(-

.intcrliltm; it is important to realize that et ~a11 ﬂns‘ can meet the

4

al Iinim listlng raquirements’ l-poud by’ aithcr AMEX or 5(:!1. m:. ﬂ.;uro

4. 1 on the fonovln; page llluscntu thé nltin; nqulrmnu of the

"WTSB AMEX, and the NYSE. Exuimtion -of thh table tcvoals tlu: smaller

- -

fh,'u are excluded froa :I.ntorlistin; l‘or those nﬂ.m vhlch do seet thc

LI

":.oli.;lblucy ctitorla set £orth by tho u.s. -xchmuu. bmnvot not 111

- olocc to tntoruat vhich leads to. t:hc :Gbpoutfon that tbo bonotlu ot

m;-:m-un; are not‘ oumi;;hod by :ho con:s Yet cho dtrict co:u of

- = e
-
A . . -
A
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interliasting on either AMEX or the NYSB are not prohibitive and would
reprasent relatively small outlays for thefirms. For firms wishing to

11st. on “AMEX " the lj;’m initial fee is $20,000, with sustaining fees

ranging from 53560' to $10,000. For NYSE companies, the miniwum fgo‘. 1s
337,900 vhile continuing annual fees -range from 816.800 to SSa.()O?)‘.z.5
The more- i-poru;\t: costs associated with 1isting, hov-vc; may ba those
vhich arise from the mcculty of u)tin; SEC and U.S. cxchlnp

disclosure requirements. Canada's fivo‘ ujpr banks, the Royal Bank, chc

Bank of. Montreal, thé Canadian Iwperial Bank of ’Co-orcc. the Bank of

Nova Scotia and the Toronto Dominion Bank are interlisted on the bo'ndon

Exchange. Representatives of these banks have cited the 'tiii‘a.’atity of

c 2,

‘disclosure requirements with the TSE as ‘t'h’c" printy factor .26 Aald\: from
banks, 6th¢rwinduscrlill groups are also "compicu'odsly absent fros the

rdster of interlisted firms. Among these are the'#n\utiu. including

?

Labatt whose assets exceed that of the ofl industrials. Cigaroctc firms

~ do not {nterlist either. Of further interast is that even within

]
‘

'nboéific industries one finds conpauhlo firms some of which intorlh't

and other which do rot. For .xnple, both Domtar and MacMillan B‘Ioodcl

" are interlisted, vhuo Abitlbi h not. A hlnusibh explanation for the
' divot;qnt listing pattarns may bs rooted in the high costs of disclosure

on the «U.5. sxchanges. It _is "a well documented fact that accounting’

P

principles gnd practices are, ‘significantly = different .in Canada,

. 1 -

2554¢ -AMEX, “Listing Fofeign s.curitiu' and NYS! "Listing

‘ Suthn.rds and. Procedures for Potoi;n Companies.”

o ’\ "ZGW' May 1906. page 107. .
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prwidin; for much more sanagerial discretion than in the U.S. As

€

R. ll.oo- notes: : U : o

There is a gtuc dul of ouphuh on ptofoulonal Judgement in
Canadisn accounting standards, ' vhich are wmore guidaline than
notebook oriented in contrast to U.S. standards. Canada has far’

fever standards than the U.S. (for example). Thers are no Canadian '

standards calling for capitalization of {intérest or present
valuation of long term receivables or. payables. The standards on
* + extraordinary items and prior period ' adjustments provide broader
definitions of these terms. The standards on research and
dovolopunt and marketable ucuriti,u also give management grntcr

latitugde..

Thus for many ﬂm. in spite of low direct dollar costs, the legal

implications of conflicttng accounting standards uy represent a njor

obstacle to intorlhtin; on U.S. exchanges. An additional hpcdlun: to

. Lnurlhtin; may have its origins in the’ fnc; that the co-pnniu'

nccountants md hwycu must co-ply with thc ro;htntion roq‘ulrmncl
and ;uid.limh of a -ultiplicfty cf'ltock czchmgcq A survey of‘ﬁm
which have interlisted r-latlv.ly recently was undertaken in an: effort
to determine - with ;rontor prochlon the costs of nutin; dhclouu:o

g;;uhtim and .ceounting standards both initially and én an ongoing

basis. The results .of this survey sere discussed in the following

‘v
chapter.

The ut:iomlo for - mumtlml intorluttng -derives directly

.Afron the at least wmildly npontod nature of the Notth mrlcm ‘capital

market. In this context, it {s hypor.huuoa that firms vhiqh ars ;:md?t

K} : -
Ay
L] . - .
. -

.

273, Bloom, "The Ilplct of Culcunl Differences Bot:vnn Canada

and the United States on Canadian Accounting” (Papcr presented "c the ‘

... - BIASN Symposiua, Amsterdsm, June 1985). p. 8.

AN
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rapidly must look to U.S. markets to fucl -ever increasing dcn[nds 9lqc;nd -

by massive capicnl oxpenditurc roquitonnts Thus a_ dirsct bcmﬂ: of~i

1nt.t1ht1ng uy be the llprwod access to the foui;n capital n\iy::

‘hldt-dly,_ t:hin trnding on. the® 'rst may prompt ﬁm to intcruat as a

means of onhnncing” the liquidity of . their common lharu As dilcus-cd.

prcvio\nly. such mravaum:s could result in'a lotur cclt of oquicy for

the fira. D_pe_, hu\fovor, toé the more actingcnc listing’ roquirmnu ‘of
"'tho U.s. 'cxchah;u“and the hypothuizad lublunthl costs -uodntod
" with interlisting, . it would seem reasonable to argue that ﬂm which

1

intcmttomlly lntu’lht do so at'a robust at:n;o in their dovulopunt

such that .the ]bcni@@ta of Lnti‘tnn:ing outiuigh these costl As

discussed in Chlptor ‘No invcctigat:lons of r.ho lilting event hnvn

froquoncly notod ‘that ftm have cnjoycd cxcop:toml poxfomnco pziorA

1

. to tudlng on a major oxclungo. ‘l'hh 1ine of ronontn; suggests. ﬂut a- ’

life cycle Approach to ‘the phono-cnon of !.ntcrnatioml £ntor1ht£ng ny"

- W
be useful 1n dncrtbln; r.hc ,behavior of the ﬂn as it moves from the

pto-intornscln‘ phuu throu;h the curuntly 1nt¢rliqt1n; phase to “the

mature interlisting\ phase at vhich poim:l the ﬂ.n-'u ,nu\-nd to bo

entrenched on the foreign "exchange. Before oianrq:fon of ' the

' interlisting 1life cycle an axamination of the manner in  which

evolutionary Ehoorlc‘l have iu;n‘ aiipllhd‘ to othor ‘t:ypu o! !Qnimial

lcononic phonoum ls undertaken llnco t:o nn cxcont. certain of t.boi.r, ‘

'L-pxze.czon. will’ hold for the 1ntcr11-c1ng 1ife cyc1o as v.11

. The use of lifc cycle thoo:lu to 1ntorprct ilmnchl ocmtc‘

_phono-onn 1- not without pt.cudom: The o:iun of chd apprucb is

“'ctcditod to Schmpoccr (1934) who. chdorind tbnt tbt ux'giul otucloncy" :

'
V
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of capital hinged upon the innovative techniques of firms. Both firm and

sconomy vide grwth: and pro.:pority vers presumed to derive from this-

crucial \flﬁhruking.

More recent attempts at viewing the economic progression of

_ firms vithiﬁ" tﬁc“nfo ~¢:y¢:1. ftmwoti appear in the {nternational

ﬂ.mnco ‘ sphere. ' Vernon (1966) ptopoul' that the " -process of

lulcimtiomuu:ion of fim ‘follows an ordorly pat\.am In vhat he
cn‘u- chc prdduct ufo ‘eycle . npproach to intomtioml invnt:-ont
Vcrnon o-phuun th. rolu nt‘ scale sconomies, the t!.-in; of innovn:lon
and the rolu of I;nonnc. und unqoruxncy as doconlmntc qf -trade
putcom bctvun mtiom and :hc -ivunt;ual -ultimtiomuutitm of :h-

ftr- Accox'dln; to Vornon, thq innovncivo tin inidllly exploits -this ‘

ncvanugc in. tho home utht tlun urvicn foroi;n u:luts via ngular

":oxborc ch.mll. Oncc thl productton uch‘nology And producc ln\

!

\sundnrdlud thc dntn ~to lchhvt yot uddit.ioml lcah oconouiu u '

,

'\nn as to unor th- ptoduct: co th. t:utu of fqtoign ur)uts.\ is u: .

thtough foni;n diric: iuvut-cnc uctivity in . thon urkota In an

~ndd¢ndu to (‘.hl ptodm:t lifo cyclo thooty of mlttmtlomnutton.

Vorucn (1977) lr‘u.n thlt thd hdturc lulttmtioml -usc ‘adopt a policy
of dynanic - ruurch gmution to, mid falun; vietin to -ta;mtiop

lnln:od c-pu-tehl \'ork nprdtng the process of mlclmeion-

/nlization 1: hiud at ncotuinin; vhn:hcr or not prodicublo ;tovth

patum can. bc uncoversd. huckloy. Dunnlng. and Pourco (197!) otfcr_
Mdcu« fro- -the{r study of large mltimttmla wbich -muu that

LTIN

" there: appears once again’ t{ ‘be stimulus for further growth: The };f‘o..'
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cycle approach is used by Schwartz (198&) in his mly-u of . -otgn: '
: nct:ivity The ulpiricnl evidence he -uppuu rcfut:u tho hypothuh t}\ut —

tochnologicnlly md/or chronologicnlly old fim lt‘. lon ‘lihly %o .

merge.

Tha uvord -tudtu cic.d ptwioully have. in common thn .l-pncit
(or cxpncit) assunption that £1m mini*u tharoholdct wulth '!'hh-‘.‘-'

50.1 hovever, is but. one thu: cnh bo pur-uod by tbn ﬂn ‘l'ho co-pn:ing "

' —hypothui- of ;rnvth uxinizaci.on is ndvanccd by Cyert. and Hnrch (1963)

".'John Kenneth - Gulbtnith'- uhcsh in. t:he Wﬂi‘ (‘lgﬁl) u :
N t-hu: corpontiom are not proflt miniznu but nth-r oncn '} -pocific

:n:get prout level hu bun obr.umd the’ orgmlutlomlx;onl of grovth-‘ o

’ taku over. L ..

-,

In proposing a conptnhhmivo lifo cyclc,thco;y ‘of tho fitl.
“Mueller (1972) hypothuizu that 1t . h prnciuly the ‘growth whlution
,.goal at the expenss of lharoholdlr vnlth vhich !.l purluéd Huollor";,-
lrguu that fim vhich are both chronologicllly and tcctmologipally old’. ; y
diffcr lharply vit:h respect t:p“' thoir capttdintion. toturn. on

.invu‘tum; cnd dlvld‘nd -péhlaiéy Inituuy. the ﬂrh as nn i(movntor. ;

‘.'bohavu as a, lhnroholdur vulth mi-izcr. obtaining t‘unds cxtcmuy to

,ﬁmncc oxpioiution of a 'innovntion. As’ r.ho opport\mity - for - furthor' ‘

oxploitatlon of the 1nnovuci.on crodot. thc t‘in ;uduany -hlftl to a

posturs of ;rowch uxi-iution I bcgim to dapond incrcninjly upunf‘“
, {nternal timncing for ptojtctl vhich in gomul sarn returms. hu thu\‘ '
thou availadble to -haroholdcrl via ‘Te- mvut:-cnt of their dLvldands ‘
Musller contunds thnt ‘the 1ife cycle thoory of the tln is useful . ‘in ’_

nxplaintng vhy tho nrkot vll]’. value - dividcndl pald by nturo tlm'
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rclativqu more- h ighly :hm thou “of non-mature firms. Grabowski and

‘lluclhr (1976} p:ovido upiricll uvidencc to this .t’fcct

i"h‘o‘ life cycle l:hoori.u discussed abovc focus upon’ the
[

‘miﬁtlomry ‘process undargone by firms. The Appronch taken in this

dissertation is consistent with this. However, - vhat dourcacpi the :

various .stages in the life cycle ‘is .the firm's “,i.nt:crlhtiﬁg '1'36"
rn:hor than‘ its . chronological or tochndlogicul age. Nrthcmoro,

innovacivo bchnvior of a difforom: sort than traditiomlly hypothuizad
1

u considered as pivotal in chnructerizing the scage of the firm's-

dovolopunt Rather than focusing upon the role of research and

dovolopmm: ln moving the firm llong an cvolucionaty path, it is argued

that financial innovation uy reflect the changing character of the

f%ﬂ. and {t is international interlisting itself, vhich 1s. dsfined as

the innovation.: B Three phases in the evolution of t.ho firn are
identified--the prn-ini:;rlllting stage,  the - currcntly lnutlhclng

- lu;'o-- and tho utup:o iﬁcorlhizing stage. Since admission to AMEX or the

RYSE is. rnttictnd to :hou firms which have attained a spccifiod
threshold -in “and proﬁtabinty. firms {n. tho pto-tntetu-th\g stage

will undoubtedly be smaller in tcru of nlu. and lou profitable, thm

‘£irms which are currmtly 1ntoxusc$.n3 or have interlisted in the past.

,'l‘ho eurnnt:ly lntorltstlng stage should coincido vlth a tobutt phau in

tho firm’'s life cyclc Hmcc an 1ncrnu i1 both ulu md profitability

=

T may bo oburvod vhcn the’ firl moves, fro- ptc-intcrliuing status to
_cutront Intotultin; .tatu: Such ln:gor :cclo opoutiom say in turn

l-pou nddicioml caplul rcquirmnts on" tho firl whtch cmnot be

adnquatoly nt; vithin the conflnn of the Canadhn éapltul ntkot

.

-
v
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Sustaining these performance levels. once the firm 1s entrenched in the

foi‘cj.;n market is-unlikely, however, particularly if heightened sales

L -

and profitability are partly attributable to the firm’'s phase of
‘.do\fclhopnerit at the point of interlisting. This phase of limited

, stagnation is consistent with the chronological ‘life cyc1e~theory of
e

Mueller (op.'clt.). since such firms are older ot only. ftrom an

-

interlisting perspective but also in a strict chronological umo.,'mo'

1life cycle approach does ‘not. provide a rationale for interlisting.

Nevertheless, given that the decision is taken by the firm to adopt an .

i

international listing profile, .a diltl:i.nctive. phase in the 1ife ‘of the

fim is identtfitbl'é Ho-reovcr the nppronch lends - itgelf’ ét; - an

sxanination of t:he econouic under:pimings of - share pricc rcturm”

suttounaing the svent of 1nterlilcing Thus, in' a ur\u: cfflcicn@y-"

-tudy, abnormal returm, or indeed hck therecf, ahould bo comidend 1n

light of the rtpults obtn}ned uslng this kind of analyais.”

~ v

‘ro sumurize. in a very general way, it“is argued chat chc fim

intotlistl at a critlcal stage in its development and thus oxhiblcl

Lo chancteriltics " consistent with puk perfomacc In t.ho ntuu

-

interlisting 'hgqe. there is likaly to be dcpnrturol from the highs
exhibiitod in the preceding stage, although the firm vill_ continuas t:o o
overshadow those firms which have_not yet achicvad ihtorlittix{; status. ,

In-the previous paragraphs it has been argded that the "age of

interlisting” is a u;cful indicator in demarcating the ’:ltngcs a firm

- moves through in the interlisting process, and size and proflcabllity.'
I ,'pnttn:'ni were identified as unique to each phase. In the paragraphs

'vhici'u .follow certain other perforsance measures vul. be 41dentified,

(IR

o
\
' J
.



64 . .
cpocjﬁcaliy. risk, growth in earnings per share, grovth in capital
expenditure, liquiiuty, and dividend payout, which are hypothesized to
differ as the firm moves th;ou‘gh"cho {nterlisting 1life cycle and which
also ﬂll' 1n£1ucn'¢‘:c the share price perfy;nppco of 1ncor1h%id’\£1~n_‘l,l Aat - -

the various stages in their lifo' 'eycle. The pr\oxy which is used for risk

_ is the standard deviation of the ratio of oporatlpgincone to net worth.

“ This measure 1is consistent with the life cycle hypothesis which is

postulated in that the riskiness of the ‘firm lhould di.ui‘;ate ag the

.firm matures and a period of stable umingl is ontcrod into. Of coutse,
A(thc lyccauti.c risk of the firm will also be affected by changes in
- capital structure such as occur,' but this is a separate issue from that

) .‘, ; addressed by the measure of risk o-ployl.d hexre. Consider the simple case

of the unlevered firm. It’'s value can be expressed as:

\

(6.1) W = (E(NOI)/§)(1-t) - PRI
-where: E(NOI) = cxpoctnd net opornting income of cho fh'n ‘
§ . "= the discount rate applied to the all equity fimm
' t = the corporate tax rate . _ v
w = the valus of the unlevered firm = . e NS

' Thus the discount.rate is expressed as:

tox

.2 8 = (E(NOI)/VY) (1-t) )

~

That"h, the discount rate is oqu.al to the rnuo of nc(: oporntmg incono'

NS

’ to net vorth -ultiyliod by one minus t:ho tax rate. Assuming a constant

v

tax uto. this _discount rate will vary as a result of ‘change's in
operating income and/or chmgn in the valus of the '\mlcvorod firm. If

chan;u in the value of the unlevered firm are non-stochastic, thg

‘ ltandard deviation of the discount rate, 8d(8), is giver by o:
(6.3) oy = 8d(§) = ((l-t)/v“‘)o(NOI) ' R .‘:"-:"

. 4.
o . . R
W vV, R e
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The required rate of return on the unlevered firm 1s:28
<
(6.6) § = E(Ry) = Rg + (E(Ry-Rf) /o) (Tynoy)

vhere: E(R,) = the expected return on the market

Re __= the risk free rate .

‘n = .the standard deviation of the return on the markst
Yum = the correlation between the unlevered firm and the
‘ market ' ;

IS

Thu:’ changes in o,.will diroctiy i-pinge :\ipon the return required by
shareholders. As the firm wmoves tﬁrough the interlisting life cycle
then, ceteris parabus, as risk declines so will the equity return
dcf:nanded by investors. The :yltcutic risk is given by:

(4.5) B = rypnoy/oa ‘ . !

Thus the lower return is consistent with less systematic risk. It should
be noted that the ‘derivu:ion here assumes nor-stochastic changes in WY,
In practice, intermational interlisting may gcmracc‘.}_t’p@ﬁi.tic changes

in the ratio of operating-income to net woith.‘x:;t‘:h‘cr‘ﬂiun exclusively

b 0 4n net v;)rtf\—,‘ as is implied by the above derivation. Clearly, changes in

"this ratio, such as occur will impact upon tin systematic risk of the
firm as well. It 39}:14 ,ncm; more appropriate therefore, to employ the
. s't'indaid aeviation of th; ‘ratio of operating income to net worth, rather
than the standard deviation of operating income on its own.It is
cxp;ctgd" that beta will rise as the firm wmoves through {its
pto-i;\c.'x'liltlng to chrtnncly interlisting phase and then decline as the

reduced variability in the ratio of operating sarnings to net worth gets

reflected in the systematic risk— Another important slement of share

2811, developient here applies to the simple case of the
unlevered firm. For the levered firm a similar relationship between
variability of operating income and systematic - risk obtains. For
derivation of the expressions contained here as well as those which
apply to the case of the levered firm ses Copeland and Veston (1983).

Vo

-
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price determination is the liquidity of the firm’s sharés. Liquidity is

66

Y

-oamod horo as th. ratio of the volume of lhlt.l cudod to the total

. mamber of -haru ouutandin; on an anmu}. bui.n While an ;anfoct

W

unuro llnco prico concessions &re omitted, it dou permit measurement

of the lt:ock’o act:ivit:y 1n all urkotl in which 1t: is traded.

Mchcr-oro. the cvidonco provided by Svicnr (1985) in fact indicates
that price concessions are not made at interlisting and therefore the
proxy which 1is used for liquidity may not seriously affect the
conclusions which ‘v111 be drawn regarding the relationship between

liquidity and interlisting. As discussed elsevhere, thin trading is an

acknovledged problu on the TSE,29 although one could arguo that firms

vhich interlist are large and well-known and may not suffer from this-
problem to the same extent., Nevertheless a significant increase in
liquidity relative to that of the pre-interlisting phase could occur.
Merely due to the advertising valus of an exchangs  listing, the
heightened interest in the firm could pr?duco an  improvement in
lfquidity as foreign investors are made avare of the nevw . in\'rut:unt
opportunity which exists for international divonlfigatlon on the
domestic (U.S.) exchange. There is also reason to bolio\;c that increased
interest by Canadian investors in interlisted ntoch may occur. The
transactions costs, on average, are higher on the TSE than they are
foreign exchanges. Neave (1981) notes that:

For lowver-priced shares and smaller total transactions, Canadian
stock exchanges’ minimum commission rates are higher than those of

29544 Fowler, Rorke, and Jog [op.cit.]).

-
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. - - _
exchanges in the United States, - where comaissions are determined
through competition. : -

Discount priakor;go houses have o'parat:ujl* {n the U.S. since May 1, 1975

and regulated commissions in Canada wers abandoned on April lst, 1983,

_Since deregulation there has bsen n marked &of(:\l\i'm in brokerage

comnissions in Canada but on avolra;‘c- rates remain higher than those
charged in f'oroi.;n urkotg.n For the last quarter of 1985 the average
commission per dollar wvalued trudad on the TSE wvas .948 which exceeds
the .63% average for U.S. and foreign market originated trades which are
cleared through the TSE. 32 mhus 1|:N 'app'un advantageous for a Canadun

investor to purchuo Camdim sharu ‘outside of Cguda and’ t‘hh may nlso

-~ 3

’ account “for increased liquiutty once chc firm intorlilh ¢ In lu-nry.

due to the higher profile for the cowpany once interlisting occurs nnd
the lower brokersge comaissions ';n U.S. exchanges, liquidity likely
increases as the firm wmoves frxom - the pro-intorl;.uin; to currently
interlisting stage perhaps falling oft" somevhat thereafter as some of
the interest generated by 19:01‘1&}1;1; flags. kSuch a finding would
suggest the presence of abnoxg;l returns during the interlisting period.

Conventional event studies, as of the type to be carried out in this

research, should take ‘into account tho impact ;’f confounding -vﬁntn.

30gawin H. Neavs, mmm_g_ummunm (Toronto: John:

Wiley and Sons, 1981), p. 29.

v-

31For a discussion of the l-pnct of dhconnt btokhrap houses
in the U.S. see S. Tinic and R. Vest, "The Securities Industry Under

Negotiated Brokerage Commissions: ' “.Changes in the Structure and.

Performance of New York Stock Exchange member firms®™,

The Ball Jouxnal
of Rconomics. 11 (Spring 1980) : 29-41. co-parhom of Canadian and

foreign commission rates may be found in m_nnnxgh Report prepared
by the lhmgmnc Services Division of the Toronto Stock txchu\;a

— nlnfomtion obtained from t:ho TSE.

-
>
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'l‘yplcally, hmvor, this {s a cumbersome \mdorukin; Yat the undorlyin;

motivation for intomtlml interlisting, if indeed it does derive from
the need to mest increasing cgpiul expenditure requirements outside the .

';oo;;aphic confines of the Canadian capital market, may péint to

substantive confounding events during the {nterlisting pericd..In

particuhr. firms vhlch 1ncor1hc could bo 1ncrouing t:hoir capital

oxpondtturo up to and lncludin; the point of international 1nt:or11n:ing

This would ptovidc an ldditloml oxplmtion for share price enhancemant

ocourring coincident with interlisting to the extent that announcement
of investment plans coincides with positive stock price reaction. Miller
and Rock (1982) demonstrate this pfoposition theoretically. More

ucontly' McConnell and Muscarella (1985) provide empirical evidence that

',m;”'«:."”“a",%\—: L

A
y

K

1Y

supports "th;‘hy];o—iholtu that announcements of ‘increases (decreases) in
capital ixpondituro intentions are accompanied by share price increases
(decreases) for industrial firms.

o Mgn in dividend policy. may occur coit.tcﬁtdont- with

international interlisting. The relevant i{ssue, hovever, is how changes,

such as occur, will affect the pricing of the firm once interlisting
" takes place. To address this ill\;.. several rc'lutod questions should be

posed. First, are d&ividend announcements accompaniad ‘ by abnormal

returns? 1If s0, it may be the case that a test of market efficiency
vhich uncovers .abnoml returns around the interlisting .vont'uy' be
picking up returns associated vith changes in dividend policy. Socondly?
do i;uvoltorn value dividends more highly than capital pi;m and is there
a difference betwsen Cansdisn and U.S. attitudes in this regard?

Specifically, are changes such as are bbserved in the dividend policies

»
-
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of W1h um. " consistent with U.S. dividend policies and. thus

. pcthnpl ind!.cativo of U.S. pricing of 1ntor1htcd firms?

liunorous , studies  argue that dividends 'comty positive

'1n£omtton about the firm's futuro porfomnco and thus share prlcc

Jappt.ciation in response to dividend lﬁno\mcmntl is comhtont vith

¢ . . «

market off}cicncy 33 )

.'_‘.‘

As regards the cxutonco of a clientele effect—wifich exhibits a

prafcrcngn_ for d;vidcnds over capital gains, the uptrtcil cyldtncc is:

.mixed. Long (1978) in his case study of Cltlz..'m Utilities uncovers a

decided preference for cash dlvid.ngis ~ Poterba (1986) Fe-exanines the

dividend policy of Citizens Utilities and his ﬂndinin conflict with

_those of Long. In the Poterba study the.market ippg;tl t;o valus the

stock dividends of Citizens Utilities wmore ‘highly tlunmcagh dividends.

Litzenberger and Ramaswvamy (1980) determine that thcu is n decidad ci:

J'

dindvnntq!: asgociated vith cash dlvldands vhich vlll ,B’o rcflocnd in
sharé prices. Still other studies, mcludln; !ltd‘n ahd cmbor (1970) and
Pettit (1977) provide evidence that low divi;lond n‘toc\u are profcn'od by

high inco.c-high tax bracket investors. Al:hough tho smpirical evidence

regarding a Canadian cuontg_}a cttocc ‘is scant, llor;nn (1980) finds chn_t -

divi&@ nnd capital gains are prefect .ubntttutn, for one enother. z

More rocontly Booth and Johnston (1984) prwido ruuln vhich suggest

that in Canada there \{s ., urkot prohnmo for eapltal gains over -

dividend income. Furthermore, they suggest that a distinction exists
. e S

+

oo

338« for. example, l"nu, Fisher, Jensen, and . Roll (1969).
Petit (1972), Kvan (19!’1). and Aharony and Swary (1980).

i



T2\ 7 .stocks axe “determined by different clienteles. For 1970-1971,

‘ """‘mtorusﬂn‘ is ncco-pusfud the firm nay luhtum iu dlvldgnd payoutm

1 70 ’ .,‘J ' \»

.. .,.,7”"‘ ! ‘. ,/“‘."' . . N JEN ." . s . s
bom‘;\ tho:'irlcc boh-vior of ¥iras which are exclusively listed on the
. . ‘ o
. TSk and those that u'o intatnlud ‘That 1s: o 4
a1 md trend in the ex-dividend day p:.‘.sc ratio
assertion that the prices of listed and murluud;

lo:htbol

supports

t"}'»»'. vhen the US-Cansdian tax .\t atiient producsd the f:“"
A i dtgfouacu in the implied ex-dividend day price ratios,
L7 “two’ samples Have statistically dittcront sean valuas at the 1t

R 1

. u.whn: as well. Such lncrnun would also bo 1‘
]

leyel., In. ‘subsequent -years, as the changed Canadian tax

¢ treataent ‘brough implied dividend day price ratios more in
¥ lne vith :hoquot)!}l‘h tex bracket stocks in the U.S., the
. ! dilferepcé 1is less “significant. Overall® the :evidence 1s
! lu“utht ‘that ‘the interlisted stocks have ths&r ptlcu
LN atantpd by- Iuorlcm and not C&mdlln uwuton
‘?’,\‘ As hﬁtlmd previously there is reason to suggest that the
*Q

,diyldoml policy of the ﬂn cbm;n as it moves through th. 1ntor1ht1n;

llf. cyclc

nrhc eu‘y be unable to provhh the needed funds.to fuel ‘such oxpanﬂon.

%
d-poqdanco \wh \?ufhal abutcn ot tlmncin; mld be consistent with

nhunly low drvmnd/ poxout utios durtng th- first uuu pnca’:

. “

y since lz |$u m accesp to dupct uﬂu ox ‘xuml tlm’mtt\; and m

i Al

&outu:‘cﬂuu ﬁ!n

S L3

i(tmt with Musllexr’s

(bp cle. / chromlo‘l.cll ufo cyclc thcory of

~

argucd ttut tho utkot nluu wore Mghly

“

" firms ‘relative to never fires. Lntly. thafzuall firm effect, to the

dhgvldc-ndq paid '|;y I‘lttt.

’1 1 ° D3

fvided by th- dividend per lhafo

5L. D. Booth and D.J. Johnston, *The Ex-Dividend Day ‘Sehavior
of Cansdian Stock Prices: Tax Changes and Cllientble Bffects,” Jourhal of
" Einanes 39 (June’ 14) p 478 (G

conshtout m:h :hc hypo&hnlud tnpid ;rovth of thc first

m lu L of 1nur1ut1n; and the propositifon that the mdhn captt‘l
‘ v

dcnnds fnr ﬂ.mnctng uy have been curtailed .

u-dlvidaad day price .ratio equals the u‘dtvldmd dny

¢ ! , N ’
Ja : ¢ e . l

X
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. ox@ont ic h opcnt.iv- as the firm move from the pto-into:u-cln; to the .

cutraptly intorlhtin; ctago may play a -ip\iﬂcmt role tn tho

o

int.orptctutlon of 'abooml" returns, such as are to\md During tho
pro-lntorlhcing Sﬁ(“rrontly 1ntor1hting phau of the life cycle, the

fire }} ln a up,id ;rwth phase as it woves to attain the thruhold llu

]
L.
-

\Tequired by the U.S. -xchmgu Mvoly and l.lkonhhok (1989), oftor an

P =

sxplanation n{ the ‘small firw off.oct vhich)hingl’s upon the market’'s
s, - : ! [ 4 .

~

consistent undsrestimation of tho earnings gotcnthf of 'ml'&}{ﬂm\
. They provido evidence to the effect guc ;bncml returns to ssall firms
are not !mconuiqtont once t.h.quundctlytn; ‘sconomic porfo:ynco ™M
roviovod Tumbull (1977) dorivo”t c variant of the CAFM ln vhich he

4’
d.-omtrlt.s that aystoutic risk {s a non- llmnt function of the growth b
! .’ ' [}

in urﬂ’tngs of- the fln. Ha arguss that as earnings grow, systematic

risk does hot "increase end may even decrease. Within the context of tha

1ife cycle ;ppronch to lr;{ctliating.‘ firms {n the pu-(nurfhtlu; phase
7 ~ — v
ars oxpnct/(d,to enjoy much higher growth in earnings per share than {p

other phases, and comhtci\t' with the limited stagnation of the maturs
. . . t

phuc“.. oiminp ;rrn;th should level ovt. Thus analogous to the small
4 fiem offect, At h}mttc{pntod that . “sbnormal” rctum' should occur
P during the period aurroundlng nterlisting, but 1f Turnbull' thesis is .

born o:st. thay should be md!cutlv’ of greater risk at chh time as

well. . /. . ) '

. 'v.'t susmary, viewved from an evolutionary ;nnpoct‘ivo.

international interlisting is hypothesized _to'occur at a robust stage in ‘

th!t;fiﬂ:l development and {f evidence h'brovidod to .tiah o!l;cc. then

dotoc'tlon' of “"abnormal® returns within the ' context of event study
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' u’thoho!og)v. is " entiirely compatible  with the efficient " market
.. . [ . -
] hypoihgqh. In this setting, market prices are reflecting the underlying
'improved economic performance o} the firm as 1t peaks during the
NN %

cu;'roaciy interlisting ph}Lc in terms of proficability. In addition,

share price q;ptochtlon u; also bé dus in part to the additional

capi?al. 'expenditura and incresse in dividends that may occur coincident

with {nternationsl (nut}_gsting‘.‘_'ﬁqtly, the small firm effect, to the

extent it is present, may play a slmifl;:ant.' fole in the dotcct‘lon of
I - .. ] .

\'}hbnornlnl' returns. Reasons were alse advanced that“auuut:. that

. .
J‘é’tﬁitomd systematic risk Say accompany the interlisting event dus to
. . .~ )

.earnings. ‘l‘h\u tests, of market afftcl;ncy must necessarily consider t!;d
econpmic underpimnings of th?\ fl.n prior to desclaring abnormal rotur:u
indicative of market inefficiency. In' Chapters 81,x and Saven of this
dissertation ' the methodology o-ployodn is {dheunod fully. !-p‘lttccl
results are gto:cnccd vhlc‘h lend ,.otron; support to the arguments that an
fnterlisting 1ife cycle exists and that 'cbn&%'ncl returns” vhen measured

conventionslly, are consistent with market efficiency.criterion.

. N -~
s

-

N

.. changes in operating income and m. in the growth of the firm's .
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CHAPTER FIVE
m MOTIVATION AND COSTS AND BEMEKFITS OF mnurxouh.
. mm.xnm THE FIRM RESPOWSE

- ¢

e

écnctal to this r.hnig is the hypothesis that n;‘onution of

the North American capital market has played a decisive role in,.

Bo_tcrnlplng "vhether or not a firm will " fnternationally {interlist.

Relatedly, firms may expact benefits of share ‘price enhancement and

. tnproiuuhc. In share liquidity as:s consequence of trading in deeper

markets characterized by ;rutc' sctivity on the part of institutionsl

L

investors’ It is further conjectured that real changss ir systematic

risk may occugf coincident with international interlisting. ‘The need to

A Y

access U.S. cupitai markets in- order to fuel ever 1!\51’.!'1;\‘ capital

"

rﬁutuuntl wvas accorded a pivotal rols (in lnducin; a firm ¢to ‘

lntomtlomlly interlist. Of{ntting such potontlal benefits to the
firm, however, are the costs associated with interlisting which are

thought to be substantial. In order to better understand both the

factors motivating the firm to interlist ind the related costs, a survey

of firms vhich have recently interlisted ;lth’or on AMEX or th; NYSE, was
undertaken. A copy of thes questionnaire which was sent as a follow up
to telephone interviews conducted with Treasurers or Vico-?r.lidontl
finance of the companies polled {s contained in Appendix II. In order
to preservd confidentiality, the firms will not be disclosed.

In most, but not all cases, the firm 1n'u:iac.d the ldcn* to
interlist in the U.S. Interest wvas apparently motivated by a desire to
enhance both 'thc prico.‘ and liquidity of traded shares as well as to
promote access to the deeper U.S. capitni market. In‘nglrd to the cost
of "mtorn;ting.' t irect dollar costs were not considered high. As

e
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lntfclpnt:id. ho\nvot. .the indirect dollar costs of listing were desmed

to be oi;niﬂ.émt. The éos; of initially listing on cith!or ANEX or the

NYSE, over and above

be as ,hf.h as $500,0007 although the figure varied substantially a-o'ng'.:

"::o-panlu, Similarly, for some firms, the indirect dollar cost of

maintaining the 1listing was .n“portod to be in excess of’ 8'.250.000

Iapmully, although several firms reported more modest costs. Likely the

~

discrepancies arising among firms are attributeble to the difficulty

which some may have encountered in isolating the legal and accounting

costs attributable ht‘o the interlisting activity from the fira's total )

legal md accounting costs. Nevertheless, the majority of firms reported
six figure estimates for both initisl and ongoing costs. This evidence

supports the contention made in a previous chapter that substantial

" costs are likely to be encountered by the interlisted firm.

L)

/ Uhcq asked vhether or not compliance with the s.cutlc%os and
Exchange Commission regulations oow;d As a deterrent to internatfonal
interlisting, no respondent in the sutvey acknowledged unwillingness to.
disclose information. Rather, ‘tho high cost of such disclosure wvas
emphasized. This evidence notvitfutundlng. there may be for some firms
a genuine reluctance to disclose the information required \by the s.:.é.
There exists some nmcdc;t_:al evidence in support Q this argument.
Euromonay (May 1984), reported that some firms do not wish t(; hamper
their co‘-potttivo position by releasing Iinformation which their .
cqmpetitors could then fresly access. In an interview with John Hartley,

& ¢ . .
a8 director of International Signal and Control, (ISC), several reasons

for avoiding a New York listing were cited. Above the direct dollar cost

- ’

direct dollar cost incurred, vas estimated to
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of listing and ;So coiplicntcd procodurcn fot'lllcln; required by Nov
York, Hartley stated that the *.. lcvcl of dilclolurc required by the

SEC is not Only cxpcnslvo. lc is connorcinlly dangotous »35 1e -ny be

thnt for 'some c.nndinn fir-a .the di:clolurc reguiresents -ay ‘be a .

sufficiontly i-portant con:idoration such that incorlist&ng in the

3

\

U.s. is prosc:ibod L

As regards the success of intornatlonul intcrlintin;: almost 111
- firms taplihd that the objcctivcl vhich thcy had olc-bliohcd for this
activity were fulfilled. Since all’ fir-: had 1ncurrcd a nizoablc
cgptcnl cxb;hdlcug.'.tn order to ‘intermationally interlist and all
ramained 1ntorik-tcd. this roﬁl&'vns not)unoxpccccd,,On tho,qthor‘hnnd,
for some firms tho_eont: incurred appsar not to be outweighed by the
benefits received. Ccr;nln firas may cl;c: never to seek interlisting
as noted in the pr;vioﬁl chiﬁtor. Some will ll;k hcii.ting. In this
r‘;ard. MacMillan Bloedel Ltd., which {interlisted on New York in

December 1979, recently announced 'that it would seek shareholder

1 - .
approval for delisting of {ts shares. While a dollar figure of $36,000

vas cited as the cost of sustaining an NYSE listing, this amount -

quite likely reflects only the direct doilar cost involved. Indeed. the
a . . -+

‘company stated that their NYSE 1listing status required too much

expenditurs of management time in order to Eouply with the NYSE rules.36

Finally, when asked why the NYSE was selected over AMEX, wvhere

]

35Quok Peck Lim, "Why Wall Street Was Shunned," Euromonay (de
1984) :_p. 109. _ 9

365ee "MacBlo Seeks NYSE Delisting,” The Globe and Mail
Report on Business. Thursday, March 6, 1986, p. Bl.

I8
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- applicable, the prestige of an NYSE iilting va‘-:éicod. No éon;omu was
obtained for AMEX lutcé firms. . | P T

W ' l - In - -ﬁnty.' the results of  the ﬁlurvoy ix.:dtcn-.. that .

Anternational. inio\t-lut:'h’:\;'tn’a c'ottly'hdc’ru‘kin;. both in terms of the’

[ RS " inittal - ouc’l.ay required and the . nustgini:ig . fees 1incurred. Firms

‘ anticipated concrete benefits from the activity and the majority of
N firms in the sample reported that such-bensfits were cbtained. In the
chapters vhich follow the economic performance of interlisted firms is
analyzed in detail as vell as the nature of the benefits received from "
g 4 ’ 1 - ' .
interlisting. o -
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' - CHAPTER SIX ’
m IGOIOI!IC ‘PERPORMANCE OF nrrnusm FIRNS

x .

0 ! ’ <
" In Chapter Four the 1life cyclo theory of ,1m:omt:i.ml ’

intor‘lhtihg-‘v\vnc proposed. A principle advantago of adopting thil

'am'\ly'ticai fnioyork lies in its potential for ductiblng‘ ‘firm behavior

. .
a
e - [
- - ‘

from ap ovolutiomry‘pitcpcctiv. and, relatedly, in thc'péui.bﬂicy of

\

uncoverlng underlylng economic variables that Bay aid 1n -xplninin; the -

market ronponu to international intetlhting Iri thh chnptor the

uthodolo;lcal approaches ndoptcd in the 1uvcstigntioﬁ of the life cycle:

hypothesis are ducribcd and the o-pitical ruu].ti ob:-lmd in the -

implementation of the research dui.gn are analyzed.

P . 1

' t

In -odolling the sconomic undorpinniny of lccurlty :otutm two .

approaches -.are adopted. Fir:t ‘basic dncrip:ivo n:ntin:icp wul be

presented and second, a more formal lodolung_ process,  that of’

multinonial loglltlc‘ ro'grcuion is developed. ‘ - o

y
P -

Prior to outlinlng the techniquu that are employed, “'bthf

‘ducription of the data {s in order. Congmcnt with the ufo cych

hypo:,huil.-j‘n a given year beginning in 1969 through to 1980, ﬂ.m -

vhich.are listed on the TSE are separated into four mutually exclusive

categories as follows; those that have interlisted in tHe past, those

currently interlisting, those firms which will interlist in the future

and those firms that have"not yet interlisted as late as the .‘nnd, ;:f,

1983. Eapirical analysis {s carried out on succeasive poolings of

7 ,
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crou-uccimi d;u obtained from th; Compustat Industrial Data Tape
and sugmented by the Financial Post Fundamental 'Data Bank. That {s,
‘cross-sectional ‘data .comhting of firms observed in 1970 were added to
the cross-section pi:urvcd in 1969, and the ctou-;nction of firms
observed in 1971 was added to the two previous cross-sections,
etcetera. The successive pooling of cross-sectional data continuad year
by year until the final cross-section’ of firms oinirvod in 1980 was
added. The non-interlisted category is' not 'pooiod.‘ "Jhili firms which
begin their int-rliscir;g‘lifo cycle in the pre-interlisting category
will eventually pass on to the nt‘urc’ interlisted category, . the

composition of the non-interlisted category is relatively stable from

one year to the next. Whether or not a fira 1s considered to fall into

the future or past interlisting category naturally depends upon the. . .

&ﬂnition of current which is npl.oyod. The currc‘m‘:iy ipcirli‘atlng
category was defined o‘vor‘ la thin ysar period. Doﬁxﬁng curro'nt in this
sanner dismisses the possibility that Qxccllnnci in 'porfbm;xco' such as
is observed, is of a highly transitory nature and therefore perhaps
attributable to "window dressing" ‘efforts on the part of the firm when
thé time comes to meet the foreign listing requirements. For exanmple,
for.' the first cross sectional pooling, the year 1969, currently
interlisting firms are defined as those which will interlist in the
yeaxrs 1969, 1970, or 1971. Pre-interlisting firms are those which 'ﬂq!l}
interlist after 1971 and mature interlisted firms are those which
‘interlisted prior to 1969. It should be noted that not all firms which
are internationally. Lntotltltch enter \into any one of the three pooled
ll:torlilting categories for all given years. This is due ¢to
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\mlvulllb!.llty of data £or the firm in a given year.37 The total number
of fim vhic¢h havc ihtcnutiomlly interlisted to tho end of 1983 {»
ﬂt‘ty-tvo. The names of -chou firms together with their interlisting
dates appear in App-hdix I11. Ono important observation should be made
regarding firms’ inclu‘d_o“d in the Compustat Data Bank. Data for all

mn;lntcrlhtod firms ‘ware derived exclusively from this source. This

ENE
3

’ ..~"da}:a bank includes only th'o' largest among Canada’s industrial firms and
" as a result all includqd ﬂm would meet the listing requirements in
o - teTHS of size nnd profl:ability wvhich have been established by either
) MEX ot tho NYSE i
' Ducrlptivc statistics are c-,p}oy? using the following
vn’iablu » nl'u-. ROL, risk, capital’ oxfondicui'o. growth in long-term
.debt dividond payout, .na-'nqum;;l”‘ Analysis of variance (ANOVA)
t':abiu are constmctod in order to compare the means of each of these
v‘nrhb.llcs‘ across all categories. The null hypothesis is that there is no

difference among the means of a given variable across categories. The F

W

. statistic is used in ANOVA as the test statistic. Use of the F statistic
S ' s

inlpliics that all sample observations are independent, each category is

normally distributed, and that the variances, for a given variable, in

1

each category are equal. The consequences of violating these

1

) N {

3710 be precise, in order to be i{ncluded the firm wust have had.
the following characteristics: operating income and net worth must be
available over a five year period preceding the year in question 80’ that
the risk measure could be calculated. Furthermore, net worth, earnings
available for common, and total ﬂutu outstanding could not equal
gero. Finally, a firm could not “exhibit either, long term dsbt or
" earnings per share of zero since the Annual change in these variables
would be undefined.

38These variables were Aefined in Chapter Four A concise
listing of these definitions are. also found in Appendix IV.

R

\ e? \4%_“

- '
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assumptions are discussed on page 90. While ANOVA a’ddru:n the quo:tion
of whether the means: are equal for a given variable, lh;uid thi: null
hypothesis be rejected it is {nstructive to compute the difference in

the means of variablea between classes in order to identify if all, or’

‘only certain of the means are statistically different. The Tukey-Kramer

method is used to test ého hypothesis that the mean of a given class
differs from that of another. ‘

" While descriptive statistics are useful as a means of generally
identifying the characteristics of firms in a given interlisting class,
to directly asgouN the relationship between the pre-defined vc:l;blan
and tho\nppropx'liﬁtt )intcrlhtlng class the multinomial logit. (ML) Iodl\l
which belongs c“ﬁ\\d\o c}'au of quliutivo responss models is adopted. It
is generally considered superior on statistical grounds, to multivariate h
dhérhlmtc analysis, (DA) since the ML model ylields more otncl‘cnc
estimation of paramster values. than does the DA model.3? What is perhaps
more important for the purpo;o at hand i{s the fact that the ML model,
unlike the DA model, focuses attention upon the estimation of the

parameters vhich characterize each alternativé, rather than focusing

upon discrimination itself which is the primary task of DA models. The

ML wmodel has been widely used in the analysis of economic probleas,

including that of household portfolio choice which wag studied by Uhler

. /
) G 3 A . /
39g¢e Takeshi Amenmiya, “"Qualitative Response Models: A Survey>

(1981), Iha Journal of Economic Literatureq 19 : 1483-1536, for a concie
discussion of the relative efficiency of parameter estimates in and
DA modals. * . ( \

: | N

N N
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and Cragg (1972), and the effects of wage ‘subsidies treated by iorlo!t

and Wachter (1979), to mention only a few.40.

Multinomial logistic regression is used to asssss the extent to
;lilich specified variables influence the probability that firms will be
classified as mature. lnto(rlhtod. cul;tlnt‘l:y intexlisted,
non-interlisted, or pre-interlisted. ,Kulcino-hl logit analysis is a
member of the fuii.y of discrete regression models and represents the
general case of the binary choice 1logit -odol.' In the case of
multinomial logit analysis there are "a" categories an:! vhere "m"™ aquals

2, the binomial logistic regression model obtains. For purposes of

~ exposition the logit model is first derived and then extended to the

general, mulcinomial case.
Let us begin with the usual regression model expresssd in vector
form and Y; an element of Y as follows:

t

(6.1) Y= p'x+ u

vhere: E(u) -0
E(Y|X) = g'X

For a dichotomous choice problém Y; takes on values of either zero or
unity. Similarly, u is con;ctalmd to take on v;lm- of (-p'x) when Yy
equals zero and (1-8'X) when Y; equals unity; and therefore is not
normally distributed. More i-porééntly. note that E(Y|X) can lie cu;:llda
the limits of (0,1).

Redefine the regression relationship in (6.1) as follows:

6.2) Y* = g'X+u

1

’

"omaly. (op.cit.) reviews several more applications of ML
models in economics. )



(6.8) « Pa/t1-Pg) = F(A'QX)/(1-F(A' X)) = G(A'gX)’

82 : : ‘
Then daﬂno s dummy vu'hblo *Ys" which has the, following -
rop-rttn. - . ’ ' j

(6.3) Ye=14f£Y;"0 ‘ -
Y = 0 othervise “

From (6.2) the probability that (Y=1) is given by
(6.4) Prob (Y=1) = Prob(u>-A'X)

- 1-F(-p' S U

vhere: F = the cumulative distribution ‘function for u. _
To o;uin the logiotlc rogunlo;\ model 1t {s assumed that uy in
equation (6.4) possesses a Sech? distribution. The density function is
given by’:. o
(6.5) £(u) = (e¥1/((1+e")2)du; -wcuce
and the cumulative distribution function is:
(6.6) ‘P(z; = (e¥)/(1+e?)
Equstion (6.6) is the logistic function. Using (6.6) the probability
that the .event occurs can be expressed as: ) /
(6.7a) Prob(Y=1) = {1-F(-8’'X)) = F(8'X) = (oﬂ'x)/u«ﬂ X
Similarly, the probnbiuty that the event does not occur 1s given by
(6.7b) Prob(Y=0) = (1-F(A‘X)) -‘1/11«"")

In making the transition to‘ the multinomial logistic regression |

model, the spirit of the binary choice model is conserved. Within the

.context of the present research four categories of firms are considered.

The rati{o of the probability that firm is not interlisted to the
|
probability that it is interlisted is given by:

vhere! F(8'gX) = the cumulative distribution function as before
. G(p'gX) = the density function.

ke ' CA
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and: A, , "te cosfficients to be estimated for X {n class m.
Equation (6.8) implies that: . } -
(6.9)%1 B = (G(A'GX) /1L + G(A' QX)) ‘

» »\‘ ) ~ )
Assuming ' that the functional form of F_ is ' the logistic, by
.liupliflcation and substitution we can write: ‘d
(6.10)%2  G(a'X) = o' - - | : .

Thus the proénbll!t¥/&hat the\firs is not {interlisted {s given by:

)

(6.11) Py = (6P °Ky/(1 4 A% !

Note that (6.11)\1: fidentical to (6.7a), the probability that the event |

occurs in the binary choice logistic regrassion model. !
anln; uio‘of the fact that: . i o '
1 mgle of R ol “
(6.12) B -1 ;B P =1 -FEF(A X) = F(A'X) : i
It follovs that: . , e :
6.13) p -1/ 3 H¥ . S )
| LN o
Thus: e ", i ,
(6,14) Fa = (00 %)/(ee0 Dy (0¥ 08Xy
. . ‘ ',;b 1,.% ey '“ -_u )
41 From (6.8) we have: . ) .
Py = (1-PR)G(Ba'X) = G(Bg'X) -.Pg(G(Bg'X] , | gx Rl
‘ - B ' L - SR ’
Pa + PalC(A'X)) = G(A'X) e BN L "
Pal(l + G(Ay'X)) = G(Bg!X) .- ' h oy
. ' ' ' v y '
. Thus: Py = (6(Aa'X))/114G(8g'X)) _ - . -
. - . o ~
‘ 42Fron (6.8) we have:
-1 . . LI
G(Ba'X) = ((ePy'X)/(14080°X)1/11 ~((eBg' K710l %)) -
G(Ba'X) = (oMK /(1+eB X))/ ( (1000, KeoB Ky 71008 %)) o
. , \
. . .. . ' [
\ . l . . / ’ ' ’ . ﬁu
. R & ﬂé
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Define .the probnbillcy' that the firm is in one of the {nterlisting

-

claqsés, the pre-interlisting class for example, as:.

(6.15) P = F(B'X) . . \.
— . o S ‘
(6.16) By - ',ﬁk"'x/mm}-:i e?k'x) , o
Thus: - S L
(6 17) . Pk/P -((eﬁ x)/(hn: ,p X),/(l/(l_up x), | )

. C -

Simifgrl’y. the’ ratio' of t:h'e- probabi_alit:y phat ;he _firm is curtcﬁdy '

1nterlistttj;g, 'Pj, for”, exainple," to . the probabiflity r.h;c it 1is not

 interlisted is gfven by: . - - o . . -

(6.18) P}/Pn-(eﬁj'x/(i-;:g§ _aﬁk'x)g/il/.(1+g€k'x)) I

.“

) I‘hus‘. we can now offer a straightforwnrd interpretat;ion\ of the. beta

) over pre 1nterlisti.ng stntus at time t.

(5
-,

ooff‘lcie.m'.\s Let Qj¢ be t:he odds favoring currenr.ly 1nter11:t1ng status

l".

-

. Thus. th@ coefficients ﬂj may be 1n;ergreted ab the parthl datlvutivu )

-

" (6.29). ng- (PJ/P.J/(Pk/P.,] - exp(xc cﬂj ﬂk)] e
Note t:hat'. - i N - L. ) -

- -

16.20)  #1logQye/8X; = By- pk Sl e

- -

of t;he logarithm of the odds ih favor of alt’emativa "j" ‘., cuttontly

¥

“1ntn‘11:t1ng m chil exmple, over nlt:ernnt:ive ’k", prc-h\tetllp:ing Ln

t

- - P . -

-

:this exmple vith respect t:d an’ hu:raase in t:he explnnacox:y vnrhbln,.

P . By

-

, Lo ‘ ¢ N « -
x . f LR . - . -
t o . . . -
'

]

v ~'l‘o ‘obtain idem:ificution e “is "ne'c'u'nry ‘to- iupcuc lpll

-\

Iy

. contcralnc -on- che ﬁ vaccors Ih this ltudy Lt va: nlmnd chat -the

vector of coefffchnts ngociated wi:h the nltemt;ivc of not bolng

. - . [ N
v P -
- . . . v e L



’ verfeb1e4wee-onitted from ;he‘nultinqpial logit anelyeie.,'
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Ve

internationally l'nt:etlist:ed equalled zero, (ﬁj—O) Inter‘pretetion of

’ telulte is uneltered if enot;het vector of’ p caefficiem:s is eupprensed

[

' ‘rhe likelihood function for the nultinouiel. logit nodel is given .

© ~ i

by: - . o .
6.21) 1~ % rilyilpizyfz.. Py im '
or:

(6.22) Lns LI 1 3% 1 Yjg41logPyy "' . ‘-
The maximum Iikelihood eqtin;tes of the B coefficients 1.:& obtained by
sgolving: . ' | " .

(6.23) g,<yfg.pik)xi-o: Yk—l,Z....,u-l)

. . R P

- 4 =~ » .- o . P

Fron (6 23) it can be _seen thet: 'Pik is a non-linear i"unction of all .

ol

thé coefficiente Thus a nop-lipeer« optiniziti‘on t:echnique must be '\'med:_\

LY

In thie research the ‘Devidon-!‘lefch‘er-?owell eigétithm s used. .

s % 5

Prior to eetinting the peteneters of the mlcinoniel logit'ﬁ )

E .model,. Che extent of correlet.ion bet:veen veriebles was examined in order i
" to ucertein whet:her or not t:he ve‘riebles are highly correlated gnd thus)

'“1ikely t:o produce lulticollineetity in the escination of the l{L model.

z

, Since sales ptoduced high corréleti&: with cepitel expenditure t:he eales‘

T

N 3 L - r
“ ’ R
\ .

3

;ahfore pre.enting enpiricel reeulte regarding the invesciget;ion
of the econonic perfomnce of 1ncerlin:ed finu ic {s useful t;o, review .
in btoed tetle vhct reeulte are enticipeted if the Hfe ‘eycle t:heory of

1nternetibne1 interlietinx is. to be enpiricelly supported. Recell ‘that

. Chapter Four providad greater detail in this r‘egetd.
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Briefly, size is expected  to increase as -the firn wmoves through

‘\the interlist«ingz life ‘cycle, consistent uith _the ihtiné requirenente

' imposed by the u.s. exchanges. and elso with t.he ergunent that access to

the deéper U. S capital market pleys a. najor role in, ntinuleting the.

i-nterlist ing decision.

i
{

interlisting cetegotj/ dividend payout vill likely be len then thet !
exhibited by non-interlisted  firms. Hithin the context wof he

‘ multinomi’el logi-t model the probability thet a firm ia Ppre- interlieted

is ‘enhanced . the emaller ie dividend- peyout. An increeee in dividend

s

peyout would fevor the odds that the firm is netux‘e interlieted over the

. two other interlidting cetegoxies l‘\xrtﬁemore, tengentiel evidence in

L support of Booth and Johnston s (1984) cbntention thet ‘Interlisted fims

.are priced in the U S. ney be. uncovered if it Is found that tnctenee in

+

dividend pnyout favor a firi heving neture lnterlisted ltetul ‘Qver the

eltemtive thet the firm is ndt interlieted a s Y

l

.' As regards rick it is expected thet the probebility thet ‘the - .

-firm is in the* Currently interlinting cleu versus the presinterliete'd, J

class or., the mature interlisted cless will increeee. the greeter is

-

, risk Such ‘a resfult would be, consistent vith heightened returne during‘;;"‘

the - interlieting period In keeping with the propolition that firne vill .

enter e phese of limited stegnetion ohCe mature interlieced etetul ie

+
e

etteined 1t is expected that increesee in return on inveltnent vill

YR - \

favor the probebility thet the fim ie pre-interlieting or, currently, .

- I

interlisting vereus the elternetive thet it ie mature interlieted -In

For firms in the pre interlisting cetegory end the currently . -

i
-
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other vorde profitability as neesured by ROI. As expected to firet riee

ind then decl!.ne as the fim moves t:h:bugh the interlieting life _eycle,

Cepitel expenditure 1- expected to continually grow throughout

‘the ltegee of the cycleQ since one of the notlvet:ing forcee behind. the
‘decision to interliet my be the inebility of fims to meet - their”
growing cepit:el expenditure tequirements As a. teeult 1ncreeees in
cepitel expenditute e:e expected ‘to enhence the probebility of the fim
being' mature . intenliet:ed versus being non»incerlisted followed by,
'é.:urr‘e'n,t'.' -epe :leetly pre-im:erlist:ed The finencing of such cepital
e)ependifu}e s eleo v exenined by 1nvept15ecing xennuel chenges 1n
long-term ‘debt. It is ergued thet: prior to 1nterlisting firms nuy‘
“I"‘eJct"enpt:"”’ neeé relet:i.veiy 'nore " of their' cepit:el fexpenditure‘:'k‘
v requireuente t‘hrough long-tern debt then vill be the cese once the firm

+
e 1 ‘0

‘hee interlieted and thus pemicced greer.er fecility of access to ﬁhe e

3
Ux.S.-exzock ur&. Acco’rdlngly, the = probebility t:het e. ﬂ.m‘ 18',‘.“ -

»

- preni‘.néerueting vereue the J elt:ernetive ‘thet it "13 .currem:ly ’

¢

inEerlieting ie likely 1ncreeeed che greeter is the ennuel change in

<

long tem debt’ A einiler relult 1: enticipeted to ho].d with reger:l)

the neture :I.m:etliet:ed cetegory ‘(o ..

/It vas ergued in Ghlpt':er ‘Four "that ft\terhdét,oiml:jint:e:}:iet.,i\ng_
may be e;cdmp'inied by increases in the »liquﬂidirc'y*o'f the firus lhere,e .

: o .
vhich ny be brought ebout by “the publicity edconpenyiﬂg tHe e{ent‘»\'

3

"'lteelf in addition to the fect t:het: once interlin:ed t:he ﬂm w111 ttede'

Tt in a deeper market. Nevert:heleee, elnce firms which 1ncerliet are quu:e

5" -
e
i
“s

likely elreedy ‘well known in Cemde it is pouible that fiml ln the -

pte-interlietlng etige v111 be nore l,tquid chen t:heh: non-incerMeted

s ) T ' N
AR N A~y o st



» .88 . N

count:erpatta. on the “other. hand, if international intarliating s/ allo

L vievad a8 tool by vhich the general profile of the firm . i- highli;htad

flm . which are leaa liquid with regard to the Canadian narkat in.
general, may be ‘pr_ompted‘ to interliat.,':hun. the possibility that ’

liquidity" is negatively related to the probability of a firm “being

pre-interlisted versus non-interlisted is not ruled out. It {is expected
no‘ieve‘r. that incraaaea in iiquidity will - favqr currently interliiting

fims versus non- interliated firms and oimilariy ‘the probability of -

L -

being nature intorlisted is - increased the greater is liquidity,' uhan
' . 4

E compared .to. tha': alternativa \of being non-inter‘listad } Sinca,

b2 N a

international interlisting is accompanied by a’ great deal of nadia {

attention vhich is unlikely o be austained at that level long tern.-

¥

liquidity nay taper off somewhat: as the firm novea ftom the ourrently_‘ L

S interlisting atage to. the mhture interlisted stage Thua increnea in

o

liquidity likely i:'avor the odds that the fim is currently int,erliatod‘ '

‘versus the alternative that it is nature interliatad . Finally. , in ‘

—

keeping with the proposition that international inter],isting ia uaefully_

. described ,within an evolutionary framawork ’ f-irns in ! 1the.
. pra interliSting category likely experience nuch greater growth in‘

earnings per share than all_other groups of firms l-‘urthemora, vhile -

interlisting phaae once the cycle of liuitedaatagnation it approached .

<

decreaaes in growth in earninga per ahare are expected As. discuaud in

Chapter Four if. empirical aupport ia lent to the ipterlilting lifo

dycle. , then there 'ts reason to believe ‘that * "abnornal" tetuma aay

gt ¥

- growth vill continue .at a lesa rapid rate during the Curtantly R
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In thie lection the enpiri(:ll result:s relacing t:o key economic

variables of t:he i’im ere preunted Fi::st: the descriptive etetiséics

i

%

-are briefly revieved then the results of the- nultinouial logiktic .

-

regreuion are enelyzed Averege velues for t:he following ve;:iebles

in long-t:ern debt.'

lilting cetegotiee. The result:e of : the enelyeis of verience are found in

risk

“al

1iquidit:y ,

v

J

_ Table 6.1 vhich fonm on the mt pa&e

v

P

oo

' ulu. roi dividend peyoutg ‘:epicel expenditure, th‘e perc:entege chenge

e

end t:he percentage growth in
b

eeminge per Jhexe .are celculeted for eech ef t:he previoully defined

4\';

%

»

By

-

P

In Teble 6 1 e ‘can be eeen t:het: the null hypothesis of equal

“on inveet:uem:, 'nms bned on r.his qt’iterion We uy concl,ude thet: the

four nnple gtoupe e:e drewn from dietinct populetione.‘

peyout

F

’

N

-

For div:ldend

r

gtom:h in eerningl per ehere, ridk end the annual percentege

’. ehqnge in long ;eru debt the

et:etiei:ic is ‘not ei«gnificant end hence

it; ie . not. pouible to reject: the ;aull: hypothesie of equel aeeiw

it

“ ehould be po_int:ed out, hwever t:het for the veriebles dividend éeyout:.

.
o
;

v ,ANQVA resiilts. Hhile g:he l_“-teet; is ,rolauet pegeimt depertures ifrom

3

<.

: end risk‘- elthough the P eteciettc J,e net higﬁificent, ice velue exeeedp

unity e\xuee:ing thet% more incer-group veﬁiet:ion releti#e to int,}l e-group

ve:ietion ie preeent Ceution -hould be exercised in interpte[ting the e

ks

H
&

i

!

s..,"

ot .
‘1 l'v' RFORE

e

i

«

A

neens is rejected for eeIes. cepicel expendicure. liquidity, end tecurn
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-

v
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N s ‘ PN

-g;hc fo:eigﬂ oxchange. Furthernore the nverage ROI for currently

LA ‘lntetlistityg flm 1# -tgnificantly gruter t:hun that of the mature and

Lo non-i.ntcrltnt:cd fims Thh relult lends -upport ;:o the life cycle

—y

(LY

BaTe nrgunnt: that fim. tend to lnt:crlht at-a. arobust: point 1n thuir )

ovoluclon aft:or vhich linitod nugnat:lon nay ut: 1n. As ducusud Lt

olnwhu‘o. raducod profttnbility during thc uturc ltage 13'.1110 .
v o comhtom: vith the chronological lifa cycle t.hdory of the fim lince

. t:huo fim cto oldn: nut:‘ only fmn an 1ntar11:t1ng persp-ctivo. Jbut

- -,

3 . S u‘ho 1n a n:ric: chronologicnl unu. In sumury :lt should be noted: '

~ ~
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that: thc pcnk petfomnce in tem of qvntnge ROI oxhi.bitod 1n the
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firlt: rises an;l .then declines as the. fim move through the intcrlhting_ '

5

- life .eycle,

L]

94

ELS

cacegoriu of intorlhted ﬁnu duplay lowor qvoragc rilk than

-

‘o
R

non-interlisted fims. wit:h{.n ‘the lm:grliating cntagorin, avarage risk

e
For interlinted flrna risk is. grehtb:t at the poim: of

=

N hn:arlisting. which once again roonforcu t:he hypot’nnic that abnormal

4

Y

~returns around the 1ntarlilt1ng dat:e -ay ba explained by the undorlying

cconomic behavior of- t:he

differences 1n average xiskunre again not bignifica’m: ' ) o "

+

‘firm. It: s'hould be . notod hovcver. that.

'AVERAGE RISK Do

= 15,4508 - ' :
iy .. 10970 . .

- -+ 26.100%

CAm udditioml diue’nc uhich nay- directly

i.np inga upon thc

pricing of t:he fitll'\l .harat 13 their liqui.dit:y on’ t:he Qt:ock exchange

‘Again. & patte'rn cons{.stent: uith that'. 'predicted emerges. In mn. 6.6 *Lt o

-

<

can be seen that, av;rage lj.quidi.Cy riug. to peak at the«currently

mterlisttng ntnga and then - dacl‘inu once mature 1m:cr1htod status h .

’

lttained. As befqre. oinple conpatiaom of num again dou not appur

to yiald statisticany llgﬂiﬁ.cam: tuultl. o

i

-
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" TABLE 6.6

rRE as008 - - , o _
. CURRENT ' ° a .. 25,3108 ; . .
MATURE . " 18.940¢ © - .

MR e . ST 15.160%

It -has bun lrgued throughout this dinertatzion. t:hat: nt: ‘least
part of the not:ivn:ion to i.m:emntiomlly intarlist derives from t:he
»:lmbiu.ty of sone firms to noet thcit cnpital requirgnontu vithin t:he
‘goographic conﬂms of the Camdim capital lurkec 'l'he pattam which

mtgu {n Table 6.7 confom to this suppolit:i.on

B IRE mm um.'. . ONOR
. PRE . g46.92 R
, CURRENT ,3¢(50 T
NATURE . * . : ..t ,8149.00 . % .
_NOR C " , ' - SR 2R $52.03. -

. <

cedeeconmencanns ; - - h
'8_1m$f1'9mco. (*) li.gnif;g:;mt at .05

, .
- N oL . * N * . . ! .
e - . [N

S
[

In pnrt, sinco fim are qlao 1nc:cnin5 1n mnge size n the

b

1nt0xutt1ng li.fc cycle progtauu. t siu aff.cct is :1:0 “&apturnd by

the - capical 'oxpenditun -tat:ht!cl whild dcflating tha capi:&l

g !

- oxpondituu vathblo by stlu, for oxuple. would halvu olhimtod thit,

1: io ‘total cnpital oxpcndit‘.ure requirmmu of tho fim, md not: the o

_per: dollu' of ﬁ:& cgpital oxpandituro nquiromnt, t:hm: vould raquire a

. y

tin to - :uk nddlctoml fimncing axmmal w the Camdim capital '

.
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market. It is also of Ai.nt:ernt £o observe in ‘rab}o' 6.7 that average

capital expenditure is significantly greater in the mature interlisted

' category when conpun:i to the pre-interlisting category, as well as vhcn

e

‘chrop&i’ogical 1ife cycle theory of the firum.

couparad to the non- interl‘iscad :t‘e As discussed in_ Chapter Four, the

upparent upward txend in cnpiul qxpendit:ure as the firm moves through

the :lncerlisting life cycle may .provide an additional explanation of

such share pticé enhancement as is found when ‘intczl'i/scing occurs, since

—

. the market appears to react favorably to announcements of increased

capital expenditure. _ o >

L .
In regard to the dividend payout behavior of the interlisted

fim, a pattern consistent with that predicted emerges as seen in Table
" 6. 8 Createst average dividend payout is exhibited by firms in the
luture 1nterliltad stagé. The nuch lower ayerage divldond payouu of’
firnp 1n the pta interlisting stage nnd the aurrentgly im:-rnlclng stage
is consistent with the hypothesized capital expandit:uro uqui.:ount:: of
firws durin; these stages of the evolutionary process. Alsc, the

1nf:i:eaxing trend in dividend payout u the firm moves through the

interlisting 1life cycle is consl_atoni: vtt.h Mueller’s (op.git.,)

ERE CURRENT ~ HATURE MONM
PRE © 10.820% :
CURRERNT - 16,4308 .
MATURE" . ‘ 5636084, .- .
., wom . - ' . - . 450108
'4}‘ )

el

-
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97 .,
Finally, in regard to the debt financing policies of the fimm ft
vas luuutod that. during the pro-intcrluting atlgo finu may make more

o:‘tomtvu use’ o£ long-un dcbt limnclng uhuv. to ocher" stages in
'Y

the inc.rliltin; life cycle, since they are not yet pesnitted access to.

the deeper U.S. equity market. Table 6.9 pr;widgl veak :‘gxpp°ott ‘for this

argument insofat as only'ai:ring the pre-interlist g’ phase are positi\;e
ervud"' Hovd\nf the

average annual chcngu in long term de'bt ob

differences in nv,rage changel in long t:ern det: m nWar aignificanf

be tvu;\ 5roup; .

ne 5.660% ’ C

CURRENT -6,220% ’

MATURE - <7.670% ’

won - 2. e : T -e.4800
4'\2 - -

tond for th- NOBE, patb to lch encouraging 3upport: to tha ovolutiomty

To cdncludc. the ducriptlve ltucintics which vere providcd'

pctspccttm vhlch vas dcvolopcd 1:\ Chaﬁer.:our to oxphin ‘the ptocgu.

n 1

thu: far points t:o thc éonclulion that abnoml rotum wh'lch might be

dcccctad by . tho conduct of 'y :udtctonﬂ qvom: ‘g:udy uy be anunly “

s PAS

curnncly lntcrlhcing phnn h tdtcn into accounb. Comnruiy. fnnurol ‘

b '—\J
Yoo f . nf,“ * £

ch of the ovidence mued‘ '

L

’ co-patiblo vith cnpiul urkn: tffici.ncy oncb thc undorlying oconoﬁic :

' :,porl‘omncc of ﬂ.m duting the trmsition fmg*the pre-interlutin; to,
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to provide e\ﬂﬂence bf abnormal returns, given the observed dlffetencee -

light well be construed as- evidence of nerket inefficiency
. C .

)

We now turn to the ‘rn\.}lte of the nultiﬁoa\iel‘ logit analysis.

. . Although etteﬁtion remains focuned up'on the econ‘onie performance of the

/fim as ir. evolves throughout the 1nterl£et1n'g procen's the émphasis he‘s
shifted to the investigetion of key variables t:het aid In predicti.ng the
probebinty r.het a firm will {ell vithin one of the previouly defined
1n:erliscing cleues ver!us the probabiiity thet the fim vi.ll poueu
non- interlisted ttetus \ / L'": ~

‘ﬂ}e result:s ~in Table 6.10 which- follows _tefer to pooled
’cioxs-sect;ons 'endin; in 1980.. It can be Beén fron this‘.;:eelel that the
nodel As, highly significenc as neebured by the Iikelihood tetio teet,‘,
ltnt&s:lc which h’as a Chi square dis:ributlon vich tventy one: degreel of

freedou The eetineted coefficlem:n :efer to. t:he togerlthn of the odds

! ot‘ a given interlietlng clen ove‘;:\the beee cet‘gory enuned ‘to be the

nowinteglisbed group. Note that, fr_equently. _'r a gi fn\verieb}e. all -

estineted' coefficients are ‘inyuptoticelly - Hevever. _since -

probebilitiel fust, -sun to one, ever . 1f on ‘coefficiené for e";fven.

varieble differs kignificently frtm zercr then e&i probebiliciee ‘will. be-

L -

effected For example; in ‘reble 6. 10 r.he qoefﬂcient on- gtovth ‘{n EPS

is. signif'ic&’m; only in t:he pte-interlist:ing cetegory This mears that an
(SRR S -a, .
{ncreese in the grouth of eemings per “share will eignificently snhance
A

.ut.beﬂog . odds that a fim “ie“ pre-interliet1n3~ versus’ being

. mén- interlist¥d. Consequently, all probabniun vill ‘shifc as wore

veight 13 enigned to'the pre- ‘intérlisting cleu

P Ay

” * -
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. ESTIMATED PARAMETERS OF THE ML MODEL
CROSS-SECTIONAL POOLING ENDING 1980
\ } N - «
INTERCEPT . -0.6161 . .2.495* o.7os*
ROI C - 1.803 - 3.133 -4.666%
CAPITAL EXP. .. -0.0051 . 0.001 0.006*
RISK -3.8351 -1.009 - -0.8201
LIQUIDITY -0.817, 2.829* - 1.871*
DIVIDEND PAYOUT  ~ .0.766% . -0.6913 -0.053
GROWTH OF EPS 0.1843 1\ 0.126 0.090 :
CROVTH OF LONG-. - . "0.050. . -0.037 -0.067 . )
. TERM DEBT - - , , -
‘" . Log of Likélihood Function = -496. 170 0 ~
Likelihood Ratio Test ‘- 98, 862

(21 degrees of Freedonm)
wkSignificant: Ctiticnl Chi Sqmra at .005 - 41 4ot
‘" Significance; (*) significant at .005 '
oo~ (1) significant at .100 C oY
R (2), significant at ,050 . -
. . (3) significant at .025
(&) significmt at .010

_—

Since the 1log odds tonder ltraightfonurd mterpx:u ‘
. someyhat cumbersome, they have been ‘unscranbled, a procedure allo
. 'adopted by Perloff.and Hachter (1979). 'l'he probabilities are evaluated

\
at the, mean values of tho vazhblu for t:hn entire sample- of pooled

-

tross- nctiom up to the end ot‘ 1980 -The inpact: ot' « chm&e in uch- “

v vurilblo is then calculated assuaing all ot:hor va::'hblu\d rouin .
. <,

unchlngod "l'hc results obtained by unscrmbling t:he 103 odds are ’
lu-arlud 1n 'hblct 6.11 and 6.11A. - From ‘rable 6.11 1:: can be ssen thnt:
an 'increase in: ROI lubstanthlly increases the probability that the firm °

is ‘currently interlissing or pfc-intqulcted. and to a lesser extent
2 . RS
non-interlisted, while the reverse effect is uncovered for mature .

.
\ P R
. -

. .

— 1
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interlisted firms. Doubling ROI causes the probability that the firm is

!

currently interli:t:ing t:o ‘move fton 4,05% to B.66%, & change ot over

1138 as indicated in_ Table 6.11A. A einilei’ly etrongly poeitive

s

ii\flixence is found for the «pfe‘-interlisted cetegory In cont:reet ‘

increuen in ROI reduce the probebility l:het the firm is et the uture

. interlisced stage of evolution by more than 28\ These reeulcl confirm,

egain. the usefulness of t:he eVolutionery percpective in assessing ,theh

consequences of intemecionel interlisting The positive reletionehip ‘

s

bet:veen ROI and the’ probebility of being currem:ly interlisl'.‘ing end

<

pre-dnterlieting eupporte the earlier conceﬂtion in this diueruetion

L1
2y

that ebno_rnel retumq surrounding the internet:ioheI' interl\i'etihg'dete\,'

can be explained by the uqderlying economfc perfonum:e of t:he t'irn

Riqk is ,posi:ively relgted to the probebilit:y that the firn is

4t ~

non- interl,iet:ed Anong thie interlieting cleesee it can, be seen thet: the- .

. ris k of the firn increases as it moves through the -interlisting 1life
. g . . R
1

‘eyc

pre-interlisting by 36 98t while che'probeb\ilit’:y .of being currently

e

- inteérlisting. is raduced by only 4.69% and the probability of heving

interlisted in the put is reduced by merely l, 870..0nce egein. ebnornel
1

' re:urm "due co interlisting %ould sinply be- refleccing tt're height,oned‘ "

<« £

tot:a_l risk of the firm d\hring the current‘iy int:erlieting phe;e of “its ,' <

)

,,evolution k 'l'heir persistence once the event has- pccurr;d eoreover.

ehould be. exenined in light of the heightened riek profile of the fimm

-

[

{n the mature phase of the interlisting 1ife cycle. o }

»

A\igmling -of liquidity i-pecc: upon the probebility thet the

2 . - —

. ;. R . L ’ -
- M LAY '
» .
e v
o ot v

wxq;cre‘heing 'riek_ .regucee the probability that the fim‘ is

AN
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CCOUPRE TN 4,11 - . 7031 L 1.65 ‘ 2.79

CURRENT 4.05 . 8.66 .2.92 5.4
. MATURE. ‘-. - ~ ~66.71 - - &6.54 - - - =773 .- .° . 70.69. .
" NON . "t 27.14-F . 37.49° 7 T '17.69 . ' 21.28 ¢

? . N s )
z

PRE == 2.50. ‘4,20 7. 2.98 4as
CURRENT - 3.86.  4.09 . 3,04 4.05
MATURE . . 6350 64.93 65.73 - 64.57 ~
NON 30.05 . . :26.78 ‘ 28,26, 27.24 -

[N - . .
- Al » ~

- L ’

. A -

v « A . N 4
- AN . g - y L R
-*.'------ esvewe . .

Average Values Und (Dolhr figures in ni.lliom)
ROI = 13,99%, Capital Expenditure = $1Q7,23, Liquidity = 17. 73t '
Risk = 14, 73! Grovth of EPS = 18. 65! Dividcnd Payout = a7 40! o

‘ Grovth of Debt =~ -4. 41\ s _ . B
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firu is currently interlisting ..noving ic fron 4. Olu to 5 248 which 1- a
‘ chenge of alnost chirty percent -Doubling liquidig;y 5eneret:ee inerenel
_;u - - _.in the" probabilit;y thet the firm has lnterliet:ed 1n t:he peet: as ve11

v

elt:hough the -effect L 1'g leu pronounced Thie reeult conforne to the,

. ' ' hypothesis that following J.nttiel 1nt:erest: in . the fi.m during the '

B B AN
ol B A

currentlx 1nter113t1ng wt:ege, interest -flags. somewhat thereeﬁter.

‘Con\‘iérselyz, the i)rob'ebilit:y t:l'tat:‘tha‘ firm 1is eithermo’n-intetlilted or”

RC

-
7

. t:he non- interlisted fim Since both theee cetegories tepresent firml
sy, - L &

* vhich‘ do ~not’ have’ .access. .through . interlht:ing to_ t:he deeper

' ,H U s. uhrkets, the evidence provided hére regerding liquidity supports
NV - Teylor's (1986) ﬁndings and £urther adds credence- to the: argunment thnt
N . . inﬁroved liquidit:y may be an objective of -fims which 1ntemetionelly

im:erlist in the U.S. ' . -

& A £ oeam
,'-”.\.."}i ” ' ;‘v: 5 Dfubling dividend payout 1mpectn negatively rupon r.he px:obebiliny

/ .‘ t:het t:he ,ﬂ.m is either 1n the pte 1nter1ht1ng cetegory or the lut:ure )

& - 7

o int:erlisted cetegory vlth the effect elightly more pronounced 11': the

.' cate of the former, as night: be expected _To. t:he extent thet: the

3

. int:erlisting decision is notiveted by the desire to obtein cepitel to

~ ¢ . R}

c— fuel capital expansion plene, firms on the threehold of 1nter11:t1ng may

. /,,

filling t:he shortfgll of the Cenedien cepitel nh:kgt ‘thrqugh

.
- o

N . o 6.}.1, end 6.11A'. tend-not to support the’ coritentions made by Boetn %nd
. s .’Iénpeto.x"\‘ (op.cit.), that' the dividend policy 'of interlisted firms

[ , - R ‘e
- . Vo~ 3 v -
;

“

ey elightly nore then 32\ Hhile a reduction of ne&rly 22s ie evidenced for T

v SR fi.nincing vith ret:eined earnings. The evidence provided in Tables 6.10, A

v

-
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eirrore one conforming to 15'5 practices. Vhile doublitig ‘"dividedd’pa)'v'ouc
_ does increeee the probability that t:he firn hae im:erlieted in the paet, r,
athe ichange is inconeequentiel at 1. 58\ Indeed. dou'bling dividends |
eppeare to enhence t:he probability t:hat the fim is non-interlisted t:o'
e eonewhat: Igreater degree It ehould be pointed out, hovever. that- “the
4 evidence provided by Boot:h and Johnst:on regarding the dividend policy
| behevior of interlietod firne ie iteelf veak. a3 Before leaving the"

subject of dividend’ payout one -final note ehould be:edded regarding t:he-

patt:ern oi:' payout within the intetlisting life cycle 'rhe ‘evidence; ]

. provided here indicatea thac dividend payout: increaeee as t:he cycle

a
N 3

‘ pro&rseeee ...To. the exteb; that 'ehere, pr,iees::teect: f,evorably.' to announce-, .-

[ . -

lente’ of "increaeee in dividends, - one might ant”icipat:e increases in ‘

-
retume folloving t:he int:erliiting eveno a8 a coneequence e

hY L
v

k4

| probabilitiee of the verious cat:egoties -of TSE fim 8 fairly etrong/

. ¥ oS

_effect: s uncoVered Uhen capital expenditure 1s doubled tﬂe

.” [ ‘,‘

- probebility t:hat t:he £im 1e nature im:erliet:ed noves fron 64, .71\ to

l 7/

~17.73%, a chenge of- over | 20!' Doubling cepital expendit:ure eubscdntially

> b

redueee the probability ’t.hat; t;he firn falls.. in any of ’t:he other:'

[P &t >

. ‘eetegoriee. fl-‘or exanple..”{.the probebilit:y thet: tl(e firm is

R Ay,

- - . a

pretinterliet:ing declinee to 1.68" from the initial celculaced value:- of |

. lo 1%, repruencing e fell of elnoet: 60\ The probabilit:y that the fim‘

y

v

K is -at the currently interlisting atage of itl ﬂevelopnem: falle by leea

ﬂlen 280 vhen capieal expendit:ure ie double 'l'hie ev,idence indicacee

-~ !

. “In ‘Chapter Four the controverey eurrounding the dividend
clientele effect was briefly discussed. It 1is not clear vhether
.increased payout is typicel of U.S.. firm behavior oL

" As regarde the” relationship between cepital expenditure and ‘the / '

RS



Ry

new inveetnent -trqtegies than tho:e firne khich cro exc'lueively Liltod

. e

the TSE end are cetegorized as either non—interlieted or

‘

: pre-interlisting Horeo\ier° firms do not: eppeerL to lubetentitlly

fe! T 1

"‘.increese their  levels of . cepital expenditure until /they are entrenched

- on the: foreign exchange. or in other words until thet heve etteined

.~ oot 4 ~a T

mature interlioted etetus 'i'hese findinge tend to eupport the*contention

that interﬁational .interlisting {5 notiveted by the firq: s need ‘to .

4 T

N - e

ey, B I R ¥ { .

et dividend policy ev’.}dence presented previously inu this chnpter. As

4-» - " - PP

1 .
[y

expenditure .are eveluated feVorably in the merket plece, price increnel

[ 3 o .
.—|¢| i

‘: in thh firm s equity folloving interlieting lhoul.d be cerefu{.ly

‘evaluated within t:hel context of' ‘the cepitel expenditure profile of the

“

< Ll Lt 4 V3 N . —. ¢ , -

fim . PR . . “ . . LI LYoy o~ ey 1. . .. -
b . “ e oLt - . .

v . kY .

.,LJ.»i .'

X In Chapter Four er&uments were put forth vhich euggelted the.t

SR RN
( T

( [ RPN

repid growth would eccompeny\the early etege of ‘the interlilting life

N TR
oM .

ycle In turn.- such groﬁth would help eccount for the empirically

- , supported propositions rtleting “to the dividend policy end cepitel

~

expenditure hebits of fims when viewed vithin an evolutionery cohtext

5 - -

.
- -\«t,

As seen in Tebles 6. 10 through 6 11A “the influence of annual changes in

(IR N I R PV S

BPS in ehifting the weight enong 1isting categories Is not strong.

- T tel

‘e

Nevertheleu, Table 6 10 doee reveel that the coefficient on growth in

EPS in significant for'the pre interlieting class. From Table 6.11A it

. v,
<
. 13

can be eeen thet doubling the percentege chenge in EPS increeul the .

s "o . ¢ W AR RTINS
P I A 9_'\. e, . X iy Do

. S . $ D e .- e . ~
? 1 - .

i

e e 3 . -
!
!

fulfil ‘the finencing of its eepitel expenditures outside the geographic‘

‘- ‘¢confines  of. the Cenedien ctpitel nerket end are congruent with t'he

discussed in Chaptep: I-‘our to the extent thet increuee in- capitel'



probebility thet the firm 1s 1n t:he pre-interlhcing et:age by llightly

’ lote thm 20. AItoget:her. howeverr 'I'able 6 11A°, teveals a very weak

© .

lntluence on t:he pert ‘of t,he .EPS veriable Thb pettem predicted for EPS
ie enpiricelly euppor:ed :ln that the growth rece of EPS. declineu as: the

cycle progree;en ﬁut nuch eupport is veek Thus the small f:lm effect v

¥

vhose potem:idl role wis dilounsed in Chapter Four dppeata to play only

Tt a tthoz xole in the {nteflieting 14fe cycle o

T T

+
¥

e

tr

'pen‘fbmeﬁce einong fims -;tth _differing Anterlisting ‘stdi:iw. wmi. the '_ .

+

I . -

v  This ‘cmpcl\:\de; ‘the diseueeion" of ' the d’iffe‘ter;ces“ in .eeondglg .

) -
* »

\ ! t

, excdpcion of _the. non -effect of long-tem debt chengen.. the eugirical

reeultl obt:eined ‘lend ltrongs lupport to the interlilt:ing life cycle T

iw

- o Y

hypothelie developed 1n Chep;er I-‘our Moreover, the ruu],ts beat C

1nporteﬂtly _upon' tebts of market Lefficiency in' regard to éhe )

' i;'\t:erlfe:ing'e;rent The totcl riek of the ﬁm appears to anrqase as

the firm moves through t:he interlieting ~life cycle and to the extem:
this_phenomenon . 13 reflect:ed in eysteutic rink risk edjusted ret\lrns

may not be extraordimry Apart from risk, a vm:iety of ot:her economic

L .‘

factors, ineluding profitability. cepital expenditure dividend payout:

'

l:lquidit:y. and growt:h 1n eemingt per. lhere Vere seen to very 1n a
predictable pattern as the fire evolved through the three 1ntet1‘1-tingf.
ltegu. Indeed "the use of an evolutionaty peupective 1tlelf prenieer --', 3
“the dynamic nature’ of firm behavior. Consequently, any ecudy of the

a

market ieect:i_on“ to the interlisting event ‘ should necesnrily teke

-

" account of underlying changes in the behavior of' the firm which in turn

A - - \ . - LIS
. . ‘ . . “
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" This chapter containo an imrut:igation of the mrket fcsponte to

thq cvont "of intemtioml llnterlinting In particular. using daily

ltock totum dtt:n.— a comrentional event ltudy iq firct carried o\n: and

[

’ ovidonce of utket inefficiency wtth respect. to the interlitting avent

3 "in ob:nined Sacondly. attention is- fOcuud upon jpouible changes in

ot

- \convontional ovont ltudy Conuquently. an alternztiva net:hodology, that

'~ the.two pravious nethods used to invostigate the narket response to the .

_the switching technique i- diacuucd Bore fully .

" would. -thaxcfore cut doubt upon the ' conclusions dnwn from‘ a’_.

of int:orvention nnalysis, is enployed vhich potentially is more robust :

FEN

in aueuing tha narkct: relpome to the interlinting event given

of daily ‘Teturns. Finally. the technique of nwitching regrenions is

A

inpfenentod as ‘a neuu of as:ening tha longer t:erm inpact: of

in(:ornational intorlis:ing upon the lyncemtic ‘risk of t:he fim Unlike '

interlisting -'ovent.., the switching regressions use nonthly data over a

_n‘venty_-two month period lutrounding. the ingerlinting event. The use of
monthly data pernits an examination of .t‘:he intétl‘ilting‘ in;luc‘t,‘ such as-
exists, over a peridd longer than the 'ono'you‘ used in the évent ’ttudy‘
‘and int:ervont:ion annlylic approachu The duirnbilit:y of using t:hil

.longcr holdmg period are further chborated upon in Sect:ion 7.4 wherein

‘.&xim.‘n LA e AN S . T M Tt L e o W e e,

/' lyltlllat,ic risk which nay occur coincident with interlinting and which .

S

o~

e

hypot:huized changes in lyntenatic risk and the statistical properties ST
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~ The inveetigetion‘::ﬁh;f‘ the market response to_ths event of
intematitinel intexlist:ing neceuerily revolves ebout t:he detection of
'abnoml retum whose existence may uuggest urket bneffic’iency in a

:emi -strong form ‘The discussion chat: follovs eddteuee two key 1issues

-

in .the “proper conduct -of event e‘t:udies._ Specificelly, how lhpuld -

oot

Abnonul tetum "be measured. ‘and over whet: period of tiue? Tuming

~+first- t:o;» }:he lett:er issue, 1t would seem . reasonable to ergue that AL

' ~1reast:‘ we.el'tﬁr;hif ‘no‘t' daily roturns are the eppropriete int:ervels ta

-

consider vhen at:tempting to assess thev nu'ket: s respome to the event of

int:ernat:ionel interlisting' Longer holding periods, of one month "for -
l _example, while reducing cert:ein problenms inherent in the uee of daily

“'date. nay potentially obscure the issue et: hand of urket eft’iciency

. \
Nevertheless, it: is gemane to the present ltudy to eveluete the

" potential difficulties nsocieted wi;h the use of daily data. muy

otock returns eppeer not: to be nomeny ‘distributed. 44 ﬁeverthelen.

Brown and Wemer (1985) provide evldence to the effect thet : s
The non- normality of. deily returne has. no obvioue iupect: on eirent
study. methodologies. ~Although - deily excess - returns are highly
non-normal, there 1s’ evidbnoe that t:he mean exceea return in a
cross-section of securities convergel to nonality n the nuanf of
sample ucurities increeses “5 _ - ‘ o

]

.t - - N __.,

Howeverl convent:ionel epproe‘chee to the deteccion of ebnoml

14

retums vhich enploy ond of chree pouible de‘finiciom of ebnorul

returns: neen-adjuqced. nerket edjup_ted, or"nerket, end, ri:k edjueted,

- - -~

. N
“y ~ ., - N

bbgeq Fene (1976)1 end Brown and Hemer (1985) -

g

“53 'Brown and 3. werner.' 'Usin; Deily Stock Returns: The Cu, <,

" of ivent Studiu....mml_!ﬁ_ﬂmnﬂnimm 14 (lu:cb 1435)

- ¢ iR 4 ~ P . ~ v
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- are impprot:riato if analysis 1is duitod to be carried out on a firm by

fir- ba.h ut:her than a& portfolio bllil 46
| : Another dif:ficulty in ufing dally data s pointed out by Brown
and Varr;-r (op.cit.) derives from mnon-synchronous trading that will
Y /"" yield downwird biased estiuaﬁes of systematic risk when the market model
\ ";pproach is employsd to imegtigate the existence of abnormal returns.
t ‘ "+, The 'mthbrl pi'ovidb evidence to,the effect that thin traﬁir;g 1s not in
| rnnty as utious a prpblon as might have ,been expected. They uncover
‘'no advnnt:age to using -djustnanc procedures fer thin trading affects but
oo tachcr provlde dvidence to the effect that ordinary least squares (OLS)
‘ : antiuuion ylelds ndeqmu'estiutes of abnoml returns aeven t:hough

‘ | bhud oct:inatas of bn:a are. employed. 47

"As unt‘ioned in che opening paragraphs of this nection t:hdre

, trq uuntiﬂly twu Qualitative judgments open to the discretion of the

A raun‘cher u tegatds t:he conduct of an evenc study The: appropriate ]

f

L - "‘%rosm ahd Un:‘ner (1985) provide succinct desc’ti}itions of each
' npprndch to the detection of abnormal returns. In the mean adjusted
I g - returns modsl, the average return on a security over time is calculated
e _ and t:ha abrnormal return is then defined as the deviation from the . mean
oty at a glven poi.nt; in time. Implicit in .the use of this approach is the

" hypothesis that no change inm the systemstic risk of the securities has
R occurred comcidont vith the event of interest. Ths market adjusted ‘
AP ", returns model irivolyes the comparison of the security return on 'the

A © -+ market’ portfolio. of asseéts. In this case the stronger unuuption that

“+ . . portfolio’is required. The market and risk adjusted returns method of
. . ,1dentifying abnormsl returns asgesses the abnormal return on a security

" as the residual obtained in regressing a security return against the

return on the market portfolio. This market model approach to the
o d8gection of abnormal rdéturns does not admit the possibility of time
wvarying risk premis, and.slso presupes that thé pricing mechanism for

v L “7800 Brovn and Varnér (1985), pages 16 to 20 for a conpleto :

dhc\uuon of ‘their rnultp pettnining to thin trnding

“~
[

.. . the. sscurity possesses the same level of systematic risk as the market -

- ' l:lu sscurity rouim ‘the sane, before and sfter the event has occurrad. ~

o
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i\oldlng period to consider and the attandant consequinces from a‘n
econometric perspective have been discussed above. th remains to
address is the manner 1in vi\i.ch abnormal returns are to be 'ldonclficd.
Mention was briefly made of the three methods typically o-ployc&\ in the
conduct c;f event studies in detectingl abnormal returns. Brown and Varner.
(1980), in an analysis of event studies ’us'i\ng monthly data find '_chat the

simple mean adjusted returns model is an adequate procedure to .iploy in

_the dssessment of abnormal returris and thus no' advantage is esrned in

using the more sopbisticated methods of calcullting abnormal returns. In

their parallel sx:udy enploying daily stock’ rctutn data the mthﬁk

. conclude that' ‘ o ’ . o7

As . in° the case of nonchly data, Auhe conclusion that the
' nethodologiu are well-specified applies to excess returns measured
. in a wvariety of ways, including market adjusted réturns and the OLS
© . market model.] With daily data these two néthodologleas havée similar

power and, as: expacted ‘the pbwer of each g- much grsater with daily

.. than with mohthly data. Market Adjuste turns and the OLS market
. .model also olpperfors a simpler pro : Mean Adjusted Returns
' has low power iin cases Involving event- date clustoring

Nevertheleu. a urioun\ drawback anociat.d vith all thru

P

‘ conventtonal" methods of detecting abnoml returns liu in ‘the fact
“t:hat nhohe of the nethods allows for changes in’ -yatontic risk vhich uy .

. be tonhcurrent with the svent of intemationg}, 1n:cr1utlna

'l'hcte 13 reuon to believe .that cbangu i.n systematic ruk nay ’

nccompnny intematioﬁal interlisting Turnmbull (1977) -dsvelops an llllt |

.‘,pticing uodal vherain bota 1: nhown td be a’ non linur funccion of’
. oaming- gtowth. Thu:,‘ as grovth in uminy par share dcclmn. beta

v -ay Tise. s;ncg fimt~ are hypothuizgd to lntdrlut:' at thc;r ponk

“S Bro\m md J. Vamer. ,"Baing Dnﬂy Stock Returns: The CI’.

;of Event Studin.. Mnmﬂnl,kmtn 16 (March 1985) : 30.
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: pcrtomnci’ .stage, ',n poriod vhtch £ollovu the hpld growth of the

| pre- tntotu-tm; suge ‘a riu m beu around the 1nt|r11lt1ng date uy

- -

occur, Sovorul u j.ca nvc also not:ed thlt ovom:t of comoquencc appear

»to bo ncco-panh& by groltar r-tum volatility, l(nlay md Lowenstein

,duting r.ho cvcnt po:iod oxceeds Lhe level oblemd du:ing t;hé non-event

-

returns’ do not mcuuriiy hply ocononic px'ofi.: but rather reflect the

"-,JI

.mr a rukiot porioa 'Eho r{ﬂc pcttotn which ds cm:icipated 1: one, of

‘lnct-a:ing, thon dacllnmg ’tink Risk u am:icfi)atad td fall sometime

»

nftor the ovont of tnumcioml ipterurting in ccmcert v:lth the

'hypoﬁhil{ZId lonanad volltility of"vxhe firn't cub flovs once the.

4

: ut:urc im:c:listod phnu h cntcrdd htto Such a’ finding vould leind

w s

o-pirical lupport to cho 1m:crlinting ltfe cych hypoc‘nuis

Flmny. it uy bc thc case, u luuésted 'by Boot:h nnd Johmt:on

;(1935) in tahoir oxuimtion of dividend announceuents find that beca'
- period. 'l'hun th-y crgua thlt ﬁrnditlomlly Icnured po-iciva excess

\'highor c'onpcmntion thnt rhk avc:u imrntpr- x:cqulre to. hold the ntet,x g

(I9Bk), that 1nt:ot11:;od firu are ‘pri;ed in the us. ur.her t:han in -

Camda No dchct :u: of the urkec qepnm:anion hypothuiglul be

i cntricd ouc dun to chc ubtgui:”y in rnu‘lts grqducod hy tho nvallqbla

.rv, . -

uchnologlu.- as was dilcund in Chhpt:cr I}uu :'~ e —C .

lt is notovorthy :ln: tcr date only one *t:-tt"'of t.h& urka!:'

» \i

rupomo to the intorlhung cvqnc hn bun ccrthd out '”Suitnr (1986)

' unt thc ‘mean - cdjuatcd rsturns approach on dauy :tock ro:urm for

-

t\nncy one muruma firms and finds ,vidance of abrozasl racum The

oburvat!.on pcrlod comhud ’“ thc om hundrod and ~ t:vonty days

mr:o\mdin; tho tm:orlhti.ng ovom: and: all 'returns vere: obtni,ned frol

R



‘112“' | . S

.quoted prices on the Tc;rontq Stock.(Excha;lge. The  evant  study g.:onduc‘tod
in this _din:er.t;‘tioxx'l also uﬁg \,dung!, stock, i:otum for c nxnnplo‘ of
jcight:o“’en i-nt'erl‘hta;i firms. 49 Prio'r to t'he intcrii;tiﬁg ovcr;t returns:
are calculated fron t‘moﬁed prices on the Toronto Stock Exchlnge since
u.s. dat:a are obviously umvailnb’le Hovaver. follov:lng interlhting.
'returns’are calculated from quoted p‘ric'e's on the U.S. axchnngn ’und‘
trannla(ted' to Canadian ro,t\fm‘s at the dally'oichnng‘e rate. Norfovor‘. the‘:
coﬁyentionva;L event "lt:udy ‘c'qnducé‘d' here enlploé/s the market model "
applx';ach to the detection o;f'-fes;fduals and u'u:;»'tha return to the NYSE
Andex translated a‘t'r;he da_}ly ')cxchmge rate as s }:roxy for the market
“pox:tf;al.i’o. The use. of: U;S.‘ r.et\'.trh,s 't:'athe'rf th’an Can;dian rotums' \ull in ‘
~patt ~decem1x{ed by the.' faéc’ 'tiut' xfs'-&.uy data ‘'vas more readily

nvailable than the "Canadian counterpa;t: F'\itt:hernore,\ !,t:' is poiltbie

t:hac the thin tnding bias luy be attenuated when Uj, rather. than

A u

e . - - AR

. .Ca!)ad_im, returns lre,uud. S N P

Vo o ,
R -

, A
A4 . .

Market nodel' resid'\inls \nre o}:taimd by firsc regronmg
‘tndividual ucurity .returns on the nrket prbxy for a porlod d:ignacnd

as. lying outside thq event pcripd Thh estiutiop poriod was defined to

‘.
be £ron minus one hqndrod and \fifcy dayl to linum one hundred snd ope ’

, .day: rnla:ivo t:o thc tncotnsting dat(o ‘The regression used is ;igon by:

(7.1) ,R'n‘- ai+p1R‘t+ u1J - \\-

- -

where: K : . S

\
»

-

"9A uhnu' sanple is uud in this study because chru of thc ‘

Hy;-fim o-ployod by Switzer . (1986) had’ other firm spécific events

coincidont to into:u-tmg. (eg. ur;ou). or’ upronntod . an
1nter1hc1ng switch fron AHEX to tho NYSF. o . Y
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Rg¢ = the daily return on security { at ’t:ine t, 'for t = minus

one hundred and one days. to minus one hundred and fifty

n
t,

! ¥ ~ days -
ai,bi - pnrmtorl of the regression model to be estimated

Ray = the return ‘on the- NYSE index-translatéd into Canadhn

-

. . N dollnrs at the ‘daily exchange rate. ST A

i

Using the estimated pnrmtnrs fton .quu:ion (7. 1) the abnoml ,
return duting t:hc event period defined to be “Plus of. minus one h\mdred-

¢ ' days xurrounding the ‘event vas‘calculat&d ap follows:

I . W~ ? . A l 7 3\ N
S (7 2) e - Rit’,‘.‘ (a { + ’1“ ), t: -’ -1Q0 dlyl ;o +100 dnys..'*/'

" The apptdnch nakes r.ha uxunption thnt: che oxpacted value of ’(i.c is zeto )

' \md .thus any non-zoro v.luo 1- inte;’ptqtcd as . ‘an  excess ret:urn.

1

!-‘ur;hnrnora. th ' residuals ate n‘suncd to be ‘cfms*\nectiomlly

~
" )
- ~
¢ LS “

- lnd¢pendcnc, Ruiduah Aro cnlculu:cd 1& t:hh manner. for - cnch of jthe ‘

ey e §

o;ghtcyn ﬁnn. and then the average daily residual is calculated. That

\

. .
'1.- tos \ R T S . P - N —~ 1 - ). , K Yo - -
* . 4 ¢ . . - -

- \ N

. ' ' - ' o ' L4 f -,
[} - . » b
S N ' . . - <

SR ,(7._35g’m - 1/18¢ }”l ] e e
‘ o “‘l'hc t- t.ut is und to assass the s;atiscical aigniﬂcnnce of tho avctlge
rutduals culcuhtod in equatfon. (7. 3) Sihce the cxcon rotum may
‘ qx,oxhlbit ctosvnctioml co‘rtclatiqn which could bias 't:ho t-test, \the
cr\id. d.pondence ad\justncn: vas uud in calcullti.ng standard devhtion

8p.c1ficnl.1y t:ho ‘test statistic is obtai.nod by dividing AR: by the

nvou;o .undard doviation in the estimation period of all ucuriciu.so

.- o < B
N \ . » R 4

[

al So-m. avcugo tuid\nll for .all Liras during the ntiution
- \,,.:potiod is first calculated ‘and it is the . standard deviation of the.
"crou ucclomuy averaged rniduals t:hat is nployod in thc t-test.

[ . R B

7
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_In addition  to axuining the average relidualn, the. cunulltivc nvetlge

\ rolidual (CAR). during, t.ha evcnt perioﬂ is alu cgnputed This lmrolvu'

g lucccuively suming the nvange residuls over the entire event poriod

‘ and t:hus pem{ta an estiuta of . the . exaens retum ovet holding pcriods

of longer than one ‘day.,'l'he t-test {is again wused to assess the

Vo e

*sx':ai‘:”isticlal lig'nific'ancq of th; cumulative average resi::luals 'I

Tabulaced nnd gnphical repreuntation of the comcntional ovent .

(S P '

- study nnalysis are found at the end- of this lection Table 7. 1 ptuents

the fesults ob;ainpd for t:he ehtire sanple of 1nter113ted fimn "The . -

evidence provided”. by a ltudy of the ' average :uidtuls indicntos, nn
) .

K

nnticipated that 1ntemational interlglting \may , be J comtmed Tas’

\ .o~ ‘ -

geneuting inefficient mrkat ruponhcs vhcn chmgn 1!\\1'1'1{ nre noc

o -considered as i: thc cne here. Significantly poluive nbnonul
[ ot v \\Jl-l'_\\l -, ) "\

ruiduah are ', lhovn to’ ot;cur ninety day: pri.or - to the nct:ual

1ntexlisting date u vell as eighceeﬂ and tvent:y-:oven dqyt fqllowing

- T

Actual im:erliltirig It is qulce likely, nbraovor thnt the positlvo

~

abnornal teturb 1ong bufore t:he int':etlr iting ovent may co:xupoﬁd vith

—_ N )-‘:\le

the announceuent of intention to 1nter1ht Sttongly positive and” fo?

"the nost pg,tt: ltaclnt.ictlly cignificm;.,,cunulacivc average .residuals .

-

during the event period are alno shown to occur as sean in Table 7.1. It

g 1. notevorthy, that the’ cdnulatlve avernge" tuldunla . lose choir r

L] ’.

lignificance in the period imcdiately lurrounding the 1ntor1hcing

‘dste. From day ninus t;hirty-eight until day plus uventnn the CARS are

\

genetllly not ligniflcant: However.‘ a ruunpti.on ot' ‘the po:itivo

ﬂ.gnifieam: ttand in the CARS dotectod prior to r.he £ntcr1£lc1ng ovont

can. be seen thereafter ltrecching alnmost \‘mt‘i_l_—htho. end’ of the

. .
P - s » 3

ﬂf\'

-t

1
-

9



=

’

et

¢ N - .
~‘ » N - - -~ ! R .
,

- /" * . ' -
obnt\mtion poriod._ This bvidence differs llight:ly fton that obtained by

{ .

«Svlt:cr (op'cit ) For imtanca. he finda that tha cullulative nverlge o

- '

tuiduall .are, porniutoncly nogntive til j’utt prior to the Intarli.iting,',, -

[

dateé and. then bocona _positive

I'n order tq detomine vﬁether or’ not r.he hoat: exchmge nxertsed‘

7 an 1nf1uence upon the fimtinga of the uomutntioml event: study cu:ried
out hotc. the nnple of intorlinted fim vas divided An tvo accotdtng‘ oy

to tha st:ock cxchango on which :lnt:orlhting Qccurtod Colncidental’ly.

i ~* o)

the oighrun \ﬁm vere ovcnly divided betwgen A!{EX interlfsted 'and

fNYSB intarlilted The result: obtai,ned lt‘e lhown in Tah,les 7. Z,and 7.3,

Vi x»(\\ ’V\—‘

1

Evidgncc of sign:lficnnt averuge residualt wu detccted for both the AHEX' .

-
BRI

_lnple md the NYSE lnnple The NY—SE Illpl& has “a 5:3“:9: nun'bet of‘il‘;

- R

'iliénificanc (ind aIvdyl/ positi.ve) nvorage rohlducls J'he firn:

-ign:lfi.cnnc av.rnge rnidual occur: at day -1nus ninety onee vhich ngain

\|.\\ ; - . \4’._\,.‘4-«

suggests thnt t:he nrket: uy have rosponded to the unnounceuent of .

s - o
e

‘intcntion to 1ntornhtim11y int:urlhc. Significint positivc nwugen.

- -,rnidui‘ln Aho occur at day nimu fifty-lix. nur vell as day plua nine,

L o
. r\,w

’»/\: ‘l/

day plas ﬁrtyaix and dly Plus’ fd.ft:y-uvan As concehu r.he AHEX pmple -

of. mtorliit:pd fim. ligniftcmt averagq rui:duals pecur only t:wi.cc at

L -

day nimu nincty two, - perhnpl cotmsponding to the annomncenent dat:&. -

‘a/.L

and ‘day p].us cight:un. shortly following t:he interlin:ing eveht 'itself.

Exuinqtion of t:ho cuaulative average. resid\ull 1n the two smpln vould |

lul to indicate that. a llight di.fforence cxistl ~as tegards market

ruponu to 1nt:ormtiom1 1nter1tlt1ng. For NYSE- 1ntnr1hted firms

n'gaglvg ‘valun of the CARS are never statisticllly cignificam: Indud -

over the entire event ‘period’ under comj.dent:ion. the CAR is al_nont
" N ’ . ( . . “. .

%

Sr
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\elveys poeitive and lignificent, Uhen t:he cunuletive av.rege telidulll

. N -

£ron the AHEX senble ure studied it can be lenn that i'n tho period of

» #

L end -ignificant Like the NYSE »tenple. however. the AHEX semple in
dominated by positiVe end ntetisticelly lignifiéant cunuletivc everege

W]

- L residuals It i& nevertheless noteworthy to drew one finel conpu‘ilon )

1

between the two samples end thi.s ia in the erea of the ugnitudo of the '

N ;CARS.\ During the period following interlisting, perticulerly t)mt

. s N
oo et !

“ .

5 CoL cumulative everege residu&ls in the AHEX sample are much lerger then any .

that occnrred in the NYSE lmple elternetive nethod of eue}siﬂg the

-7

N statistical ,igniﬁunee cf the avetage tesiduale nurrounding the

- .- - .

A ‘ interlisting date wes nluo einployed In en event ttudy of thin .ort
AR ‘,9'” T i \

- x/powerful than epplying the t-test to individuel ebnormal retum 'l'he

€ o N

\ ~

appropriete test stetistic is the ﬁotelling ‘1‘2 statistic which hu An F
distribution with (n p) de&rees of fr\eodom. vhere n representl the
' ’ - ' number of fims in the semple ana p, the nunber of oBtervetionl Due to
- ’ the‘ fact that the Hotelling Tz‘ stetistic 1s not defined in ~the
h T _‘ citcumstance .wt;ere the . nunbet of observations exceeds the nunber of -
fims, the test of whether or ,not the veotor of excess returns is zero

cree 48 restrii:ted to the period imedietely surrounding the interlitting
event. " That is, for the entire nmple of eighteen firns, the vector of
abnornal\ re:n"rns encompessing the petio& plus or minus eight dey-
“ reletive to -the event dete whs tested to deternine« if. it was

=

.etetisticelly signit'icant fron zero The velue of the Hotolling -1-2

day -inus thirty‘-tvo to day nin’us nineteen. the CAR il often ﬁegltivr '

2 teating vhettiet the vector p£ ebnormal retums ie zoto nqy be nove

1

BT .enoomi)assing day plus thlrty«eigf\t to day plus fifty-eight. the.'~l~
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ltatht!.c ‘was 185. 5068 wit‘h a corruponding ctlculated P(17 1) of 0. 6419 .
vh!.ch is not lignificant The vectotk of abnomal returns for the AHEX

' . 1‘ lhd NYSE nnplu were nlso exmined» for ltatist::lcal aignificance .'m the
. .. period plus/ninus thru days aurrounding t:he interlisting event For tba
3 AMEX umple. the. Hotelling T2 was calculat:ed .c az 3410 with a

o corruponding 1’-‘(7 2) value of 1 5122 which ugain u not uignificang For l‘ .
. Cal ‘f t:hc N‘YSE lmple the Hotelling Tz\ eq(ulled 23 5732 wlth a calculated

. \ " & F(7 2) value of O 8&19 vhich 1: not signifit‘:ant Thus bued’ oh, t:hese :

Ty ¥

ruultn no -1gnj.f1cmc abnotnal rpturns 1mediace1y\ surrounded t:he

P
..... - Y

- cTe int’:oriilting date.- If t:ha announcenem: datfe \wgs known preciuly.

’ howevpr, t:here in ranon to beliwe that higniftcmt valuem of t:he .

: L Hotelling T2 ltlt:latic M.ght; prevaii, gtveh t:hat t}:e tverage ‘residuals

N ey v i

- for t:he \’ihola n.nple. and r.he tvb lubounples, were st&.tistin’ally

1T e— < —_

. ', iignif‘cant \wry early 1n t.hn obsarvati,on per:l.od at n point which m!y
T b e

e cﬁrtelpond closely with the announceueﬂb t:o in"terlist e ' ‘~ -

+
A » -

R

- * "'I'hc B cvldcnca of narkbt ﬁwiﬁciéncy \mcoveud by the
- ‘ convontional event gtudy needs ‘to ‘be carefully evaluated j.n. light of t:he

a ", pd:lilpillcy of changing, ‘rink prbfiles during the 1ntorlist1ng pd’riod
S N Tt;c qvid.nce ob;:‘aii‘nod from-. both t:he descripcive statistics as vell an
th- nultlnouial logit amlysls.\ ntrongly lugguts that the r:l.lk .of. the .

firm wiil riu when it is about to interlist or has jult im:erliscad 'ro

the extent that incruus in risk, such as oc::urw are trnnslnted to

SN heightened synt‘uutic risk, the abripmll returns may linlp'ly be
reflecting t:he higher return demmded by investors for holding the -
ucurity over a riskier period in its cvolution Moreover, as obuervod.

by l(ahy md Lowenstein (op.cit.), evenf:a of consequences appear to be
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-99

+-98
-97
-96
-95
+94
293,
-92
-91

-89

;87‘

-84

-80,

-72

. 270

L

e '

©.2367559E-02 .

.7038632E-03
.6789147E-02

.9352197E-02 .

.3886295E-02
.9144746E-03
.3999566E-02
.6974583E-02

.6104743E-02 ~

.1521057E-01
.9819756E-02
.1815186E-Q1
.96904818-03

.1030381E-01 ~

.1331881E-01
.1416333E-01
.3204483E-02
.5411519E-02

', 2851215E-02 -
.3018589E:02 -

.7857553E-03
.2001115E-02
.2506798E-02
.3190958E-02
.5214831E-02
.4832275E-02
.7857755E-02
.8042247E-02'
.7167629E-02
.1036508E-02
.1535814E-03
.8411008E-03

+1033756E-01

.6339137E-02
.3915956E-02
.5911991E-02

.5484854E-02
.1623452E-02
.3073101E-02
.4866329E-02
.1374714E-02
.1134758E-01
.3993152E-02.
.5502002E-02
.1334897E-02

¥
R N P .

97971312 01

.9449871
1.3017400
.5409367

..1272865:

.5567029

-.6924164 -

.8497243
2.1171720
.1.3668200

2.5265730%
' ..1348826 -
1.4341960°

-1.8538560
1,9714060

-.4460347 °

' .7532339

.3968630
-.4201599
-.1093699
-.2785369
-.3489233
-.4441521
-.7258566

.6726084

-1.0937270,

-1.1194070

.9976683.. .

1442725

-.2137712E-01

-.1170735
-1.4388940
.8823498
-.5450653
.8228950
3295426
7634414
.2259696
- 4277475

-.6773484

-.1913476
1.5794790
-.5558102

- =,7658282

.1858054

", 7038632E-03

.7493010E-02

.1684521E-01

.2073150E-01

.2164598E-01

~2564554E-01

.2067096E-01 -
.2677570E-01

.4198627E-01
5180603E-01
.6995789E-01
. 6898884 E-01
.7929265E-01
.6597384E-01
.8013718E-01
.7693269E-01
.8234421E-01

.8519543E-01 .

.8217684E-01

.8139108E-01

.7938997E-01
.7688317E-01
.7369221E-01
.6847738E-01
.7330966E-01
.6545190E-01
. 5740966E-01
..6457728E~01
..6561379E-01
.6546021E-01
.6461911E-01
.5428155E-01
.6062068E- 01
.5670473E-01
.6261672E-01
.6498428E-01

.7046913E-01.

.7209258E-01
.6901948E-01
.6415315E-01
.6277844E-01
.7412602E-01
.7013287E-01
.6463086E-01

.6596576E-01

0.9797131E-01
1.042958

. 2.344699%

2.885635*
3.012922*
3. 569625 :
2.877208* "

- 3. 726933

5.844104%
ziogza*\

"9 737497 .

9.602614% .

- 11.03681%.

9, 18295*
11.15436*
10, 70833*
11. asrss
11.85842%
11.43826*
11.32889%
11.05036*
10.70143%
10.25728*
9.531424*

v

. 10, 20&03

9.110305*
7. 990898*
8.988566*
9, 132839*
9.111462%*
8. 994388
7.555494%
8. a37aaa*
7. 892779

-8, 715676

9.045216%
9.808658*
10.03463*
9.606880%
8.929531"*
8. 738134*
10. 31766
9.761852*
8.996024*

9.181829*



.. =28

20 .

[] r - L]

N
'QAB. I-TEST
' 5881183E-01 .. 8. 186068*
'15337295E-01". 7. 429025*
.5304017E-01  7%.382706*"
'5242002E-01  7.296387* -
.4886696E-01 . 6.801833*
.4563058E-01  6.351358*
" 4693629E-01 © 6.477425*
.4852653E-01  6.7564449"
.5588804E-01  7.779103*
.4599737E-01  6.402412*
.4213097E-01  5.864245*
.L165836E-01  5.798463*
.3670520E-01  5.109028*
.4074818E-01  5.671774*
.3189855E-01  4.439986%
.2974096E-01  4.139669*
.2023864E-01 _ 2.817033*
.1134915E-01  1.579697
.1489202E-01 . 2.072833
.8429794E-02  1.173350
_.4067279E-02° .5661279
.1348320E-01 " 1.876460
.1850097E-02  .2575166
.3487317E-02 -.4854026 . .
,4055053E-02 - -.5644262
.6185571E-03 . .B609749E-01
.3313645E-02 - -.4612291°
.6452119E-02 -.8980758
.1367861E-01 -1.903937
.1757363E-01 -2.446088%
.1232992E-01  -1.716212
.1088659E-01 © -1.515313
.1381459E-01 -1.922864
.7265731E-02 -1.011323
.1119267E-01 -1.557917 -
.1682670E-02. -.2342122_
,5934331E-02 - .8260045
“6437260E-03 .8960076E- 01
.7499794E-02 -1,043903
.1093779E-01  -1.522440
.5158041E-02 -.7179521
.2338349E-02 -.3254767
,4755114E-02 -.6618683
.1892037E-02 . .2633542
.1413908E-01  1.968031
.1915516E-01  2.666223*
.1964901E-01  .2.734963*
.1191776E-01  1.658843

DATE A_A_BESIDHAL . LIEST.
-55 -.7153931E-02. - 9957617 .'
... =54 ~.5438883E-02 .., -.7570427. . ...
.53 -.3327757E-03 ' -.4631933E-01. -,
-52 ° -.6201464E-03  -.8631869E-01
51 - . -.3553063E-02  -.4945538
"+50 .- Ut "-.3236386E-02  -.4504753
b9 .9057130E-03 .1260670
S&87 T 777 U1990246E-02 ¢ 2770241
A .7361502E-02  1.0246540
-46 -.9890670E-02 -1.3766910° °
YA -.3866398E.02  -.5381672
A -.4726037E-03  -.6578210E-01
-43 -.4953162E-02- - .6894347
42 .4042982E-02 .5627460
-4 -.8849636E-02 -1.2317880
-40 -.2157585E-02 . -.3003161
-39 <.9502324E-02 -1:3226360
- -.8889490E-02 -1.2373360"
.37 .3542874E-02 4931356
-36 ~.64662229E-02  -.8994830
.35 -.4362515E-02 . -.6072222.
-34 ., .9413924E-02  1.3103320
 -83. -.1163111E-01. -1.6189430
R V) -.5337414E-02  -.7429192
.31 -.5677360E-03 . -.7902365E-01
-30 - ,6673610E-02 .6505237
-29 -.3932203E-02  -.5473266
-.3138473E-02  -.4368467
<27 » {.72264912302f'-1.0058610‘“5
.26 - .3895019E-02  -.5421509
.25 .$243711E-02 ', 7298765
T .24 . 1443333E-02 .2008987
-23 -.2928002E-02  -.4075510
.22 .6548856E-02 .9115407
-21 -.3926941E-02  -.5465942
=20 .9510002E-02  1.3237050
.19 -:42516615-02  -.5917922
-18 .6578057E-02 ©  .9156052
5 2 -.8143520E-02 -1.1335030
.16 -.3437993E-02  -.4785372
<15 .5779746E-02 ,B044B77
-14 .2819693E-02 .3924754
-13 -.2416765E-02  -.3363916
.12 .6647151E-02 = .9252225
-11 .1224705E-01 1.7046770
<10 ..5016076E-02 ,6981918
-9 .4938533E-03 .6873986E-01
-8 -.7731250E-02 -1.0761190
/

s R

an
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.1761685E-02
.3029139E-02.
.3409336E-02
.4307830E-02
.3276483E-02
.1705200E-02
.4130801E-02
.2137487E-02
4267943E-02
.3440898E-02
.3293535E-02 .

.9749265E-02
.4950501E-02
.2148601E-02

.1146892E-02 -

.1780739E-02
.8786113E-02

-.1285543E-02

.1154799E-03
.5695729E-02
.3331364E-02

",9812303E-02

.70385640E-02
.6320798E-02
.3357573E-02
+1802281E-01
.2642412E-02
.5241936E-02
.4419390E-02

-71143858E~02

.1532290E-02
.5360912E-02
.3387692E-02
.3364250E-02
.2214030E-01
.2564141E-02
.6756710E-04
.1677807E-02
.3398091E-02
.4779718E-02
.4046922E-02
.2468460E-02
.1826079E-02
.3301826E-02
.1863619E-03
.6257541E-02
.1109627E-02
.1574932E-03

[

-.24521040

~.4216284 - .

- 4745483

N 5996105

~t

-. 4560565
-.2373482
" .5749696-.,

'+2975185

5940586 -
24789415 -

4584299

' .1.3570080

-. 6890643
-. 2990656
-.1596369
-.2478626
1.2229460
..1789358

.1607375E-01

-.7927933
4636953

© 1.3657830
.9797142 . ..

Al

-.8797971
. 7457250

2.5086100%"

-.3677996

-.7296294 °

.6151385

-.9943596 -

.2132807
-.7661899
- . 4715356
-.4682728
3.0817270%
-.3569050

.9404721E-02

-.2335354
.4729831
.6652929
.5630161

-.3435870
.2541734
.4595840

.2593987E-01

.8709924
.1544500

-.2192161E-01

SAR

.1015608£-01 "
) T7126939E-02 -

.1053628E-01-

.6228445E-02
.2951962E-02

.1246762E-02
.5377563E-02

.7515049E-02

".1178299E-01
© -78342095E-02°

.1163563E-01

.1886364E-+02
.3064136E-02
.5212737E-02
.6359630E-02
.8140369E-02
.6457437E-03
.1931287E-02
.2046767E-02
.3648963E-02
.3175992E-03
.9494703E-02

..1653334E<01
.1021255E-01"

.1557012E-01
.3359293E-01
. 3095052E-01
.2570858E-01
.3012797E-01
.2298411E-01

» +2451640E-01

.1915549E-01
.1576780E-01
.1240355E-01

".3454385E-01

.3197971E-01
.3204728E-01
.3036947E-01
.3376756E-01
.3854728E-01
.4259220E-01
.4012374E-01
.4194982E-01
.4525164E-01
.4543801E-01-
.5169555E-01
.5280517E-01
.5264768E-01

'1.413633%

. 9920047

© 1.486533,
. ..8669425

.4108860
.1735378

7485075

1.046026
1640085
1.161143
1.619573
.2625646
- 4264997
-.7255653

-.8852022 -

-1.133065

.8988161E- 01

.2688174
.2848912
-.5079022

- .4420690E-01

.321576
.301290
4214693
.167218
.675828*
.308028*
.578399%*
.193538%
.199178*

~

NN\JO\OMU‘UU@#&&&P‘NNWWP‘&&&‘NH‘:NH

.194733
726460

.808187*

.451282*
.660687*

.227152*
.700135*
.365428%
.928444%
.584857*
.839030%
.298614*
.324554*
.195546*
.349996*
.328075*

.412459%
.666269% . °

"



-1.6006610

.3782253E-01
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T Lo Co-122
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- Tabla 2.1 CONTINURD S
DATE As;_nzsxnnan x;:nsx ‘GAR Z-TEED \ .
41 - .8637882E-02 71.2023140 - . .6128556E-01 8.530368* .
42 -.1350719E-03 ' -.1880078E-01 , :6115049E-0}., 8.511588% .
.. 43 -+ . 8506407E- 02 -1.1840140 . .52644DBE-01 7. 32?576 T
' 44 -.6140875E-02 ., -.8547535 ..4650321E-01 | 6.472820%
45 . .4166674E-02 _ .5799628 .5066988E-01 . 7. osz7sst ‘
|46 .7042743E-02 - .9B02852. , °.5771262E-01  8.033068%
.47 ' -.880B126E-02. -1.2260100 -  _4B904SOE-01 .6.807058%
..., 48  _1837813E-02 ~ °.2558067 .5074231E-01 7.062865
T 49 ©:6159083E-02" -.8572879 .4458323E<01  -6.2055777
S0 .8149762E-02  1.1343720" ,5273299E-01  7.339949"
51  .7283283E-02 1.0137660 -6001627E-01 ~ 8.3537157
© 52 .4923130E-02  .6852545 :6493940E-01 - - 9.038970%
53 .9438179E-03  .1313708 .6588322E-01 ~ 9.170341*
54, -.3228342E-03 . -.4493556E-01° .6556039E-01-. 9.125408%
,55  -.4560565E-02 ~ -..6347889 " ' .5099982E-01  6.490616%
56  -.4054832E-02  -.5643954" .5694499E-01  7.926221* S
57 .1104090E-02 .1536792 . 5804908E-01 - 8.079900* ' Lo
58  -.1318748E-01  -1.8355760 .44B6160E-01  6.244324™ 5 SR
59.  .2522109E-02 . .3510544 .4738371E-01 - 6.595378%
60  .6640758E-02  .9243326 .5402647E-01 - 7.519711*
‘61 -, 9522527E-02 -1.3254480 -4h50194E-01 '6.194262%
62 .2785484E-02 = .3877139 -4728742E-01 ~ 6.5819767 -
63  -.4523766E-02 -.6296668 .6276366E-01  5.952309*
64  -.3963038E-02  -.5516186 :3880062E-01 , 5.400691*
65 . ~.1485553E-02 . -.2067754 .3731507E-01°" 5.193915* . - . .
66  .1230764E-02  .1713111 .3854583E-01 - 5.365226% .
67 ' .1127546E-01  1.5694400 .4982129E-01 . . 6.934667% = - ’
68 ' [4417830E-02  .6149215 .5423912E-01 ° 7.549588* -
69  .2599859E-02  .3618765 .5683898E-01  7.911465"
70 -.3852116E-02  -.5361793 .5298686E-01  7.375285*
71 ' -.4252579E-02  -.5919200 .4B873428E-01  6.783365"
72  '-.6679017E-02  -.9018198 ' .4225527E-01 5.881546"
73 .5209607E-02 = .7251296 .4746487E-01  6.606675*
74 - .7606418E-03 ~ .1058744 .4822551E-01  6.712550%
75 .5303025E-02  .7381325 .5352854E-01  7.450682% .
"76  .8258629E-03 .1149526 .5435440E-01 7.565635 . , . e
77 . 7.4667353E-02 6218146 .5882176E-01 ~"8.187449% . - y
78 ' -.3232014E-02  -.4498667 .5558974E-01  7.737583% - - T
79  -.7458758E-02 -1,0381910 .4813098E-01  6.699392% o
80  .2749962E:02 .3827694 .5088094E-01  7.082161*
‘81  .5849725E-02  .8142281 .5673067E-01  7.896389"
82 -.7986628E-03  -.1111665 .5593201E-01  7.785223*
83. -.6474039E-02  -.9011269 .4945797E-01 6. 884096*
86 , .1774785E-03  .2470339E-01  .4963545E-01  6.908799%
85 °.1960131E-02  .2728323 . ,5159558E-01 7.181632%
86 -.5667500E-02 ~-.7888641 .4592808E-01 " 6.392768%
87  .3394214E-02  .6726435 .6932229E-01  6.865211* -
88 _ -.1149976E-01 5.264550% .. oo

[



123

A DAII . A!;_BBSIEEAL ‘z-mE81 CAR

o089 -.19777558-02
. 907 .3774921E-02

91 - ,-.11336728 01’

ST 92 .8902517E-62,

L0 93% :.8321680E-02
WS 7 9% - 4 7287876E-02
T 95" . BT4B541E-02
‘96’ -.3911218E.03

‘97 - .5B96776E-02"

.- .. 98 -7571942E-02
CroLl - 799 .7203630E-02
A ;rqo - 6479556; -03

, *Signifiocnt at 005
g . A4Significant at 019

Rad VIR
7
s -
”»
« 1 4
’ .
)
4
v -
.
:
-
- .
N - ‘
- L
(. ‘
0 * ~
.
1
o +
BN ‘ 3 . \
- 4 .
. . 4 !
Y .
. P .
- . 1
Yy .
X . - b .
M L d
- !
- . ‘ 1
N v
| '
- ,' \
] s v, v
3 £ .
- [ s
- v .
. ! )
wa .
. - B
-
Al
v
1Y
N .
. . 1
Fe ! v Y > I
3 t
b Y
.
: ¢ .
s
; N
\ LA Al + i
i '
b1
- -
" AN
N
N » ¥

. 2752854 .3584478E-01
.525asaa.. . .3961970B-01
-1.5776890 ' .2828498E-01

,1.2391490 - .3718750E-01
- =.7407290 - | - 3186582E-01
+1.0144060 . - .-, 2457794E-01
+1,217717Q¢ © ' ,1582940E-01
. 4=, 5444056E-01  .1543828E- 01

-.8207772 .9541503E:02
-1.0539450. .1969561E-02

1.0026790 . ,9173191E-02
© -.9019088E-01. ,8525225E.02

4 S - D ~
[y , P Lt
i M ‘ - LY
- ’ -
¥ 1 .
- la
> 3
+
' . 3 ¢
- P -
. 3
° )
, -
+ Y \
7
da
{ ,
h
.
- A
A}
[
1
’
i 4 .
o o
. . ly
) .
- A4 q
P .
e 4
-
B
\\
a
-
. v
; ‘.
.y 3
- N ~
/ .
et . N
. P
¢ 1+ N
'y “
%
L
.
£ . -
e AL i
* i
H
S
B
L
: . - - >
«
. > ’ i
M I
F .
"
. i
. ] AN
3
¢ ! AV I .
* i’ .
.
A 1 - 1 ‘e
. . ”
- - &
-y o I3
& { v
¥ X ¢

&

I-IEST

4.989265*

5.514699% .
3.937010*

5. 176159
4. 435&30
3.421024*
2.203308
2.148867

©.1.328090

.2741448

1.276824
'1.186633

L4 b
et
’ wi
4 ‘
; v
.
P f
-
.
L 4 i
- .
N
¢ .
3 -
i N
i D
- 1
L4
.
v
‘
<
‘
L
.
S
<
4
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::57
.. =36

DATE

- +100

-99
-98
-97
-96
-95
-94
-93

=92

-91

.~80-

-89

.88

-87

-86 -

-85
-84
-83

-82 .
o --817
T80
L79

-78,
- =77

. =76

-75
B

. .73
=12

=71

. 270 .
” "_-59.
- 68‘ !
_~67.

-66

. -65 f
‘ -64
Lo -;634

T -62.

C 61

R {:]

=59
-58

-t

-.3031333E-02
.1994889E-02
.8507556E-02

.2618556E-02
.1510489E-01

. - 94DLLLLE B2

-1083333E-03

. -.1021889E-02
- .2463556E-02

- .1694911E-01
.6221778E-02
. -6688000E-02
.B978556E-02
<,2990333E-02
.6852778E-02
-.7051222E-02
- .2770000E-03
.1117556E-02

- .5701111E-03"
- [ 1715444B-02 -

©..2591889E-02-
- aozssssz-s% 3

. -.6045778E-0

- .1710889E-02 -
.2055000E-02:,

»1119222E-02

-.6011111E-04 -
-1069022E-01 .

- .7109222E-02’

' «.1110556E-02

- .8759667E-02:

"= . 3435444E-02
.4271111E-02 .

-.szzqhaae-oz;
t .4392222E-03

.11429898-01 .

.1164078E-01
.5960000E-0%

-.31403338-02 -
" ‘10ﬁ18893 02
W 1374111E-02 -

-.1105558E-03

" -.1561333E-02
. =.6296889E-02

.1867644E-01

-.4734466
.3115703
1.3287460
4089772
2.3591460%
-1.4688260
,1691996E-01
-.1596030
. +.3847687
2.6471850%
~ 9717439
1.0445600
1.4023090
- .6670431

. 1.0702960

" -1.1012900
" ».4326305E-01
. 1745446 -

.- B904239E-01

-.2679255
4048123
- .6287285E-01

-.2672140_
3209587
. .1748049,
-.9388411E-02
1.6696450 .
-1.1103490

. -.1734513

-1.3681220
-.5365624

.6670804 °
- .9807505"

-1.7851690
1.8181070

,9sossaaz.oi"

. .4904707 ..
1627267

1

-.9442555 . .

.- .6859961E-01 |

2146146 - \
1

,.17267062 o1'
. -.2438557 °

- 9834751
‘2, 9169670

.- .3031333E-02
- .1036444E-02
.7471111E-02
.1008967E-01
,2519456E+01

.1579011E-01 °

.1589844E-01
.1487656E-01
,1241300E-01
:2936211E-01
.3558389E-01

.a2271892-01'

.5125044E-01

.46826011E-01

.5511289E-01
".4806167E-01

.4778467E-01 "

4890222E-01

4920856E-01

".4880600E-01.

.4276022E-01
.64104933E-01

© 7.4310433E-01 .
-7 .4422356E-01 -

.4416344E-01
.5485367E-01
.67764684E-01
. 4663389E- 01
.3787422E-01
.3443878E-01
.3é709392~01
.3243044E-01

. 12056133E-01
.3220211E-01
.3279811E-0%
.2965778E-01

.3069967E-01 -

.3207378E-01
.3196322E-01

~ .3040189E-01 .
. ..2610500E-01-

.4278144E-01

.4833211E-01
. 4661667E-01

.3199122E-01 .

- 4734466
-1618763 |
1.166870
1,575847
3. 93«994* .
2.466167%
2.483087%

 2.323484

1.938715 ..
4,585900%
S. 557644* ,
6. 602205
8.004514* -
7.53724M*

8,607767% '

7. 506477*,

7.66321&F% . -

'7.637758% ¢
9.548716*
7.280791*
7.685603*

7.622730%  © .

6. 678475
3 A11261
6. 7322197
6.907024% .
6. &97636*_‘,
8.567280% * -
7. ass932
7. zsaaao
5.915358%
-5.378796" .
-6, Oasa7s*
5.065126"*

4. 995526* ;

3. 211357
5.0296464*
5.122549*

6, 632079*

4, 79aaos ‘
5.009420%
4. 992153*
6, 740297 ‘
3. 755322 .
- 6.681789" .



]

-

20932228-02

-
- ’

DATE AY. RESIDUAL - IX-SIAT
-8 ' -.9210222B-02 -1.4384920
-S4 - _SO85667E-02 -.7943012

© 183 <,12695S6E-02. -.1982846
-52  -.1747889E-02  -.2729928
F-51 ,2788556E-02.  .4355285
50 ©  .15925S6E-02 - .248732]
-49 - . 4354000E-02 - .6800264
48  *,6151556E-02 . .9607763
N .12220338-01 “1.9086240
-46 -, -.7072333E-02 -1.1045870
945 ° .3678556E-02 ' . .5745326
-46  -.2180111E-02  -:3404991"

T .43 -.3561889B-02  '-,5563111
42 .9626889E-02 ' 1.:5035690
-41 © - . 8974778E-02 :1.4017190
-40 .5587000E-02 . .8726016
-39 - .8186667E-02 -1.2786290 -

C .38 -,62161115-02 © -.9705465
-37 .2380778E-02, - .3718401
=36 | .2699000E-02 | ~ .4215414

- +35  -,2256222E-02  -.3523864
<34 . -..6952644E-02- -1,0858630

X .1069556E-02 * ..1670478

=32 -.1590333B-02 . -.2483851
231 SLA391444E-02 - -.6858746
-30 .69947782-02 1.0924740
-29  -.9211556E-02 -1.4387000 -
-28°  -.1663556E-02  ..2598212
-27 . -.7618I11R-02  -1.1898290
.26 -.5358596E-02- -.8369221
-25 © ' .5264556E-02 .8222408 ' g

C .28 .6807778E-03° 1063268
-23 .A7912228-02 . 7483136
-22'. - .1089089E-01 ' " 1.7009860 .

-.5860333R-02 - -.9152919 .

=20, ,51438892-02 .8037070 .
<19 -.7764222B-02° -1.2126490 -

_~18 - .7661000E-02  1.1965280
217  -31230289E-01 -1.9215180 °
<16  -.7354111E-02 .-1.1485970
<18 .6281778E-02  .6624990

. *14 " °.82350008-02  1.2861780 -
-13  -.21066678-03 . -.3290282E-01.
-12 _ .3221778E-02° -.5031910 .
<11 .19243332-02 ,2989888
-10  .222 B-03 - . .3467291E-01

9 . -.55888892-02 - ,8728966
N T

13269284

.3357122E-01
~*.7848556E-01
.2721600E-01"

,2546811E-01

,2825667E-01 '

.2984922E-01

.2349522E-01 -

.3164678E-01

.4386711E-01

.3679478E-01

.4047333E-01
.3829322E-01"

.3473133E-01

.4435822E-0)
~3538344E-01
+4097044E-01

.3278378E-01
.2656967E-01
.2895044E-01

.3164944E-01-
©.2939322E.01
.2244078E-01

.2351033E-01
.2192000E-01
.1752856E-01

.2452333E-01 -

.1531178E-01

*.1364822E-01
.6030111E-02
.6715356E403

.5936111E-02

,6616889E-02"
.1140811E-01
' .2229900E-01
.1643867E-01
-, 2158456201
*.1382033E-01

.2148133E-01

.9178444E-02 -

.1824333E-02

. 50661118-02

.1630111E-01
.1409044E-01

.1731222E-01 .
-+1922656E-01 .
-~ +1944836E-01 .

.1383967E-01

- .11766a02%01

NWNWWWESSTE VLDV

5.243297%

4.448996*

"4.250711%

3.977719*%
a.a112a7*

R 661979

3.981953*
4. 942729*

6.851353*%

5.746766*
6.321298"
$.980799*
5.424488%
.928057%
.526338*
.398939*
.120311*
.149764*
.521604*

.590759*
.504897*
.671944*
.423559*
.737685*%
.830159*
.391459%

- 2.131638.

.9418086
.1048864
.9271272

1.033454 ..

1.781768

"3.682753%

2. 557461‘
3.371168%
2.158519-
3.95504

"1.433529% .
2869322
- 9476312 -

2.233609.

. 2.200706 . .
2 703397* -

- 3, oozaas
3.037559*.

-2.,164662

—'1;831739P3

.o P

.943146*



.§0004778E-02  .4692991

L1

: , o T 126
Iable 7.2 CONTINUED _
' DATE AV. RESIDUAL  I-STAT
T =7 -.53I1444E-02  -.8295641
© -6 .-.1233222E-01 -1.9260990
- =% . .5609778E-02 - .8761591
-4 - .1236111E-02 .1935297
;=3 ° .6021111E-D3 - .9404029E-01
T<2 . uG7364LALE-02 - -, 7397582
~ "»1. " 1058000E-02 ° * ,1652430
0 - -,1102556E-02 - -.1722018, - -
‘1.7 --.1051111E-03. -.1641670E-01 -
D .2 -4091222E-02  -.6389846
-3 .3577222E-02, 5587059
4 -111261E-01 -1.7374110-
'S ..+ 31414L4E-02 ;4906442
6 - 2650222E-02 - 4139231
.7 /3380889E-02 .5280417 - . -
-:g’n -,92677785_03 ~. 164768 -
= 8 .17864LA%E-01 -2.7901450% .
10 ? +.26B4OD0E-02: .. -:4191986
y =1;' \Z79944UE-02 - -.4372292
12.°  -.1087933E-01 ~+1.6991810
13 e9O31113 02 " 1.3905260 '
© 16" ..-.69370Q0E-02" 1.0834500 . -,
. 15 ..3665111E<02" -, .5724327 .
L 16 .539444L4E-03 | :8425274E-01
17 ° ..1682889E-02° - .2628408"
“18 . 5279222E-02 . .8245315 |
19 --‘.51193393-02."— 7996462
‘ 2pﬂn ".25780D0E-02 ' '-.4026431. -
21 - ..2958889E-03 . asssesaz 01
.22 -11997778E:03 "~ -.3120215E-01 -
.23 [7951333E-02" ° 1.2418730.
26" 2 7173222E-02 " -1.1203450
C. 25 5'.2625778E-02- - ..3788684
- 126 ,-,Qazzooo;woz,_,1 4717240 °
T 27 ¢ ;.4390222E-02 - . .6856837
©.28."  .3653667E-02 ..5394084
29 . -.3662000E-02 - -.571946B-
' 30" '.,5484333E-02 . «.8565667.
31 | .2639667E-0Z 3810376
32 | 4.2543667E-07  -.3972807
T 33 4,2779222E-02 © -.4340708 -°
© . 34 ,3862889E-02 - .6033225
35 - -.1089333E-01 -1.7013670
© 36. . :5825333E-02 .9098255
. 37 .1058156E-01 1.6526730 -
38  -.1160000E-02 -.1811738 "
K 39 " -.6334333E-02  -.9893233.
A ]

. '-.8815111E-02 -1.376782
| .9049333E-02  1.413364
~..6365333E-02 - 9941650

.~ .35B5889E-02 _ .5569358
-.7313444E-02 " -1.142245
.1589667E-02 - .2482809

. .8526667E-02 1,331731
.1219178E-01 1.904164
.1273122E-01  1.988417
".1441411E-01 2. 251258
.1969333E-01 3.075789*

. 1457364E-01  2.276143
.1715144E-01 2.678786*
.1744833E-01 2,725155
.1724856E-01  2.:693953*
.2519989E-01  3,935827*

 _1802667E-O1  2.815482*

!, .2045264E-01  3.194350*
.T102944E-01 - 1. 722626
.1541967E-01 ' 2.408310%
:1887333E-01- 2. 9a7718*

. .1521133E-01 2.37577%
.9727000E-02 1.519204 -
.1216667E-01 -1.900242
.9623000E-02  1.502961
.6843778E-02 1.068891
.1070667E-01  1.672213 .

-.1866667E-03 -.2915440E-01

-.5638667E-02 .. .8806711
.1622022E-01  2.533344%
.1506022E-01  2.352170%
,8725889E-02 1.362847
.1173067E-01  1.832146

.6455000E-02 '1.008170
-.5877222E-02 -.9179297
- .2674444E-03 - .4177062E-01

.9716667E-03  .1517591

.1573778E-02  .2457994

.6310222E-02 ' .9855575.

.7368222E<02  1.150800

.6265667E-02  .9785986

L6160556E-02. - .9621819
.2069333E-02  .3231973

.5646556E-02 .8819032
-.5477556E702 - 8555081

' -.8619000E-02 .-1.346152
-,1126922E-01 -1.760075
-.7888333E-02 -1.232034

i

"



- '*“,‘v\

GAR T T:SIAT

"'DAIE AV, RESIDUAL = I-8TAT

41 . .9083000E-02° 1.4186220 _ - .2081367E-01 ' 3.250768*
> 42 .1387333E-02  .2166797 .2220100E-01  3.467447*
43 nmmungé-mmuuo .1149733E-01  1.795703
44 -.7987556E-02  :1.2475310 .3509778E-02  ,5481721
45  :.2352667E-02  -.3674496, . .1157111E-02 - .1807226

46  .1811433E-01  2.8291740% = .1927144E-01  3.009897%-
47 .12327788-02 ; .1925405 © . .2050422E-01  3.202437%
48  .2492322E-02 ’;3292Q§9;,.' [2299644E-01  3.591683%
49  -.2719464E-02 4247335 ,2027700E-01  3.166949
50 -2211778B-02-/ 3456449 .2248878E-01 - .3.512394*

. 'Sl .3636111E-02 | . .5679034 .2612489E-01 . 4.080297*
52 -.3881889E-02/ -.6062900 . .2224300E-01  3.474007*

‘. 83, ~.1068911E-01 -1,6694710 / .1155389E-01- 1.804536
S4  -.3567333E-02  -.5571614 ' .7986556E-02  1.247374
85 '2.S903000E-02  -.9219558 .20835S6E-02  ',3254186
56  -.1354889E.02  -.2116123 .72B6667E-03 1138063
$7  .2180367E-01  3.4053900% .2253233E-01 3. 519195
58 -.5595222E-02 - .8738858' .1693711E-01 * 2.6453114
s9  .3595778E-02  .5616040 . .2053289E-01 206914*
§0  .3429444E-02  .5356253 .  .2396233E-01 3.742540%
61  -.2861111E-03 - .4468606E-01  .2367622E-01  3.697854* -
62  .6229444E-02 9729413 .2990567E-01  4.670795*
63 ..6117333E-02  .9554313 ' .3602300E-01. 5.626226*

.277328*
.024965*

64 . -.2233889E-02  -.3488983
65 .4786889E-02 .7476368

.3378911E-01
.3857600E-01

.66 -.4604222E-02 -.7191071 .3397178E-01 .305858*
67 .1882778E-02 . 2940603 - +3585456E-01 .599918*
68 .7227778E-02  1.1288650 .4308233E-01 .7287833
69 -.2382222E-02 -.3720657 .~.4070Q11E-01 356718
70 -.6620000E-02 -1.0339400 .3408011E-01 322778
- 71 -.2435889E-02 -.3804476 .3164422E-01 962330
72 -.3581222B-02  -.5593306 .2806300E-01 382999*
v 73 -,2925556E-03  -.4569258E-01  .2777044E-01 .337307*
74 .1899222E-02 .2966287
' 75 .3207222E-02 .5009177 ‘328?6893 01 .136853* ’
76" -.9158889E-03  -.1430474 .3196100E-01 991806
77  -.4484556E-02 -.7004171 .2747644E-01, 291389 \

78 .7377778E-04 1 .1152293E-01
79 -.4822889E-02 -.7532594
. 80 -.1274556E-02 -.1990655 b
" 81 .&4731333E-02 .7389599

.2755022E-01
.2272733E-01
.2145278E-01
.2618411E-01

302912
549652*
350587*

3.

3

3

&4

S

5

6

5

5

6

6.

5.

4.

4,

4

.2966967E-01 4.633936"

'S

4.

4,

4.

3.

3.
4.089547*
3.
3.
3
&
5
6
4

82 -.1230111E-02  -.1921240 .2495400E-01 397a23*'
83 -.5302778E-02  -.8282105 .1965122E-01 069212* _
‘ 84  .4531222E-02  .7077057 .2418244E-01  3.776918*
| 85  .7455222E-02  1.1643890 .3163767E-01  &.941306*
86 .2184000E-02  .3411065 _ .3382167E-01 .282413*%
' 87  ,4851444B-02  .7577194 ,3867311E-01  6.040132%
- .88 -1.2061590 .3095044E-01  &.833973"

© «.7722667E-02
>

13

N\
\
;
/)
P

N
W T



DAIE l!a_llﬁlnﬂAL T-STAT .

8 -, a1zzzzzz 03 . - 6438263E,01 .
90 ' ..1254444E-03.  ',1959245E-01
91~ -,9739000E-02 _ 51,5210790°

92 . .6302000E-02  .9842733

93 °-.2500333E-02  -.3905128.

94 ' -.1428011E-01 -2,2303290
95 -,5589667E-02  -.8730181 ,
.96  -.4476778BE-02 .-,6992023

97 . --.6060667E-02  -.9465809

98 ' -.7936667E-02 -1.2395830

99 ' - .4832444E-02  -.7547519
100+ .3374111E-02

-, eoeresn e l.-.

z‘*stgnificant'ntf.oos
4Significant at 010

?

L4

5269831

1™

128

GAR

.3053822E-01
.3066367E-01
.2092467E-01 -
.2722667E-01

.2472633E-01
.1044622E-01
.4856556E-02
.3797778E-03 -
.5680889E-02
.1361756E-01
.1845000E-01
'1507589E-01

4J6959o*
4.789183*
3.268106"
4.252377*
3.861865*
1.631536

.7585176

-5931532E-01,
-.8872655 © -
-2.126848
_ -2.881600*

-2.354617%

¥



.

AVERAGE RESIDUALS & CUMULATIVE AVERAGE RESIDUALS
RAIE AY. RESIDUAL I-IEST @ - CAR " T-TEST
-100  .4439060E-02'" ' .3624853 .4439060E-02  .3624853
-99 . .1158341E-01  .9458791 .1602247E-01 - 1.308364
-98  .1019684E-01  .8326547 - .2621930E-01  2.141019
-97 - .5154035E-02  .4208688 . .3137334E-01 2.561888%
-96  -.1327594E-01 -1.0840880 .1809740E-01  1.477800
<95  .1740358E-01 1.4211430 " .3550098E-01  2.898943*
-94.  -.1005750B-01  -.8212765 . .2544348E-01  2.077666
-93  .1323138E-01 1.0804490 - .3867485E-01  3.158115*
-92 {.3288469E-01 2.6853020*  .7155954E-01  5.843417* ..
-91  .2690400E-02  .2196930 .  .7424994E-01 -6.063110*
-90 - ,3008194E-01 ' 2.4564350% 21043319 8.5195a5*
-89  -.8626096E-02 -.7043908 . .9570579E-01 7.a1s1sa
-88  .1162907E-01 . . 9496078 .1073349 8.764762*
-87  -,2364728E-01 -1.9309920 .8368758E:01  6.833770" .
-86  12147389E-01 1.7535170 .. :  .1051615 8.587287*
-85  .6422556E-03  -.5244539E-01  .1058037 8639733*
<84  ,1110004E-01 . 9064082 .1169038 9. 566141*
-83  .4584874E-02  .3743922 .1214886 . 9.920533*
-82  -.S467066E-02  -.4464303 .1160216 9.474103*
-81 .1439339B-03 . - .1175337E-01 .1161655 9.485856*
~80~ -.6594119E-02 -.5384633 -  ,1095714 8.947393%
-79  -.4611040E-02 -.3765289 , -1049603 8.570864%
-78  -.3361378E-03 - .274483BE-01 1046242 8.543416*
-77 -.8718772E-02, -.7119585 ° .9590543E-01  7.831457*
-76  .7609549E-02 - .6213815 .1035150 ' 8.452839*
-75~  -.1683473E-01 -1.3746920 , .8668025E-01 7.078146*
-74  -.1602438E-01 -1.3085210 - .7065587E-01 5.769625*
373 .3645036E-02 . .2976468 - .7430090E-01 ‘6.067272*
-72 .9182239E-02 ' .7498044 - .8348314E-01  6.817076>
=71 ".8033928E-03  .6560354E-01 .8428653E-01 .6,882680% . -
70  .7077465B-02  .5779325  .9136400E-O1 7.460612* - .-
-69  -.1723968E-01 ' -1.4077600 , .7412432E-01  6.052852*
- -68 ~ ' .8407163E-02  .5865131 .8253148E-01 “6.739365§
-67  -.1552469E-02 -.1267717. . .8097901E-01 6.612594
<66 - ,1226321E-01 1.0013900 .9324222E-01  7.613984"
265  .1616501E-01  1.3200040 ' .1094072 8. 933938*‘
-64  -.6710699E-03 .-.5479831E-01 .1087362 8.879190*
~63: ",2650904E-02  ,2164678 .1113871 9.095657*
<62  -.3005869E-02 -.2654536 .1083812 8.850204*
-61.  -.1077455E-01  -,8798292 . .9760664E-01- 7.970375*
-60 - .,4123539E-02 - -.3367204 . .9348310E-01  7.633654*
<59  ..2280571E-01 1.8622710 . °.1162888 ' 9.495925"%
--58  -.6424972E-02  -.5246511 _ .1098638 a.97127a*
-57  -/4707114E-02  -.3843741 ' - .1051567 ° B. 586900'
-56  -.16006658-01 -1,3070730 . .8915008E-01 . 7.279827*

-55  -.5097640E-02 -.4162637 .8405244E-01 6. 863564*

’



mmzmnnnx_mx

. -S4
-53
-52
-51
"-50

i - -“9‘.
L. =48

-47
-46
45

b
-43

-42

-41
. -40
-39

a8

37
-36
2%

=34

-33
-32
31

-30.

. -29
. -28

'

- 6165426E-02 .
. 2171063E-02
.2502670E-02,
".1270901E-01

v

+

FERY

-27 ..

26
-25

L S2g
-23°

L s22

~21

.-20
=19
-18
-17
-16

. =15 -
- s U

-.13
.12

- -11
© o -10

N
-

. '
P -‘7\\

[} 0 : ] [ .} )

'

3
-

.5792099E-02 .

,6040042E-03
.5075962E-03
.9894682E-02
. 8065328E-02

.1141135E-01 -

.1234904E-02

.6364434E-02 *
.1540925E-02 -
.872u4495E-02
99021715 02

.1081798E- 017’
.1156487B-01

.4704971E-02
:1562346E-01"
. 6468808E-02
.2578029E-01 -
L 2433177E:01 |
.9084495E- 02
.3255972E-02

. 2352442E-02

.1347150E-02

.4613391E-02

.6834872E-02 .

.2431482E-02

:5222866E-02 -
.2205888E-02

.1064723E-01
.2206823E-02
.1993549E-02 -
21387412E-01°
.7390994E-03
.5495113E-02
.3984152E-02

-1

\

-1.

2
-1

-

1.

v 0

.4781247E-03

:7317714E-02

.2595614E-02
,4622884E-02

.4729719 7

.4932184E- 01'

.4144935E-01
.8079811 .
.6585995
.5034571
1772849
.2043633
.0377940
.9318295.
.1008399
.5180746
.1258291
7124258
.8085926
.8833760
9443655
.3841990
2757820
.5282307. .
.1051700 .
.9868860
.7418228
2658766
.1920960
.1100058
.3767209 .
.5581227
.1985502 -
4264894

1801287

.8694324

.1802050
.1627894
1329340
 6035347E-01
4487206
.3253383
-3904276E-01

-.5975508

.1007252E-01 -

.2257976E-01
.9810151E-02
., 6576596E-02
.1336928E-01
.1788074E- 02

1'

.2119530 °
.3774946
.8225034
8438210
.8010785
.5370324 .

-1.0917100

~1460107

+

? LI | l l l‘l [}

[ S T I |

L} * . L]

EAR
¥ 7826034E01

.7886434E-01
. .7937194E-01

.6947726E-01
61&11935 01 -
.6757735E-01
.6540629E-01
.6790896E-01
.5519995E-01
43788602 01
\4502351E-01
.3867907E- 01
.3713815E-01 -

.2841365E-01 . .
:1851148E-01
.7693500E-02
.3871370E-02

,8336010E-03

.1478986E-01 °

.2125866E-01,
4521627E-02 ©
.1981014E-01

.2889463E-01
.2563866E-01 _
.2328622E-01
.2193907E-01.
.2655246E-01
.3338733E-01

.3581881E-01
.3059595E-01
.2839006E-01
:3903729E-01

»3683046E-01
.388
.249

401E-01

90E-01
.2568899E-01
.2019388E-01
.§417803E-01
.2369991E-01
.1638219E-01
.1897781E-01
.2360067E-01
.1352815E-01

.9051613E-02
.1886176E-01

. ..2543B36E-01

' .1206908E-01"

.1385716€-01

. 6:390592*

Hh’:wuuubwuum

-2:037361 . .

-

6.439914* ° _ Lot

6. aa1363* o

5,673382%

-014782*

.518239*

.340955 .

.:45318 .

.507524 . .

.575695* SRR

.676535%

.158460*

.032631%

.320205 .
.511613

.6282367

-.3161288, o, oo
.6807029E-01 - v

-1.207712

-1.735943
*.3692276

-1.617659 °

A

-2.359481%

-2.093605 .
+1.901509 ° Cm
-1.791503 . .
-2.168224 ., -~~ o o . L
-2.726347* T
-2,924897*

-2.498407%

-2.318279 . v
-3.187711% '
-3.007506* .

-3.170296*

-2.097715
-1.648994
-1.974333
-1.935290 JECI
-1.337739 4 -
-1.549692 LN .
-1.927187 ~

. -1.104683 ~ - - "

.7391377 .. .
1.540216 . . X
2.077249 . ©
.9855385 : .
1.131549- ’

L s



131 . -
- Y - ., ¢ )
-6 .6273945B-02  .5123185. . ..2013110E-01  1.643868
-5 .1208894E:02  .9871598E- o1 2133999E-01 1.742584 -
. - -4 -.9854771E-02 - -.8047221 .1148522E-01  .9378617
o -3°  -.7155078E-02  -.5842702 .6330146E-02° .3535916
: ©_«2  -.8146844E-02  -.6652559 -.3816698E-02 -.3116644
. -1 .7203602E-02  .5882326 .3386904E-02 2765682
© .~ Q  .5377529E-02  .4391189. ..8764432E-02  .7156870
1 .8640997E-02  .7056076 .1740543E-01  1.421295"
2 -.2790574E-02  --.2278730 .1461486E-01 1193422
. ’ 3 .3009848E-02  .2457785 .1762470E-01  1.439200
4 -.8374419E-02  -.6838393 .9250285E-02  .7553608 . °
5, -.6759557E-02 . -%5519727 ~2490727E-0% _ .2033861
" 6 . -.16469B0E-02  -.1364893 .  .B437477E-03\ .6889885E-01
= 87 -.5674673E-02  -.4633831 1 -.4830926E;02 /-.3944843 -
. "8 g :..2634701B-02 _-.2151447 2 7465627E-07 -.6096290
. 9 -.2922193E-03 ~-.2386207E-01 -.775784 - -.6334911
% 10 .5255086E-02 --.4291204', / -.2502760E-02 -.2043707 f
11 .3030404E-02 . ©.2474571 = .5276445E-03° ..4308646E-01
- 12¢ -.5121255E-03 ' -.4181921E-01  .1551897E-04 .1267250E-02 -
13 -.2240384E-02  -.1829455 -.2224865E-02" -.1816783
. 14  .1268761E-01 :1.0360460 .- :1046274E-O1° -.8543677"
15 . .10641217E-01  .85023B1 . -~ .2087491E-01 1.704606
16 -.1318104E-01 -1.0763390 .7693870E-02 . ~.6282669
17 , .9032257E-02 ° .7375571 .1672613E-01 . 1.365824
18 .3076640E-01 " 2.5123260% .4749253E-01  3.878150*
19  -.1649360E-03  -.1346837E-01  .4732759E-O1  3.864682%
20 -.1306187E-01 '-1.0666080_ . .3426572E-01  2.798074"
- Y021 .8541890E-02  .6975147 .4280761E-01 3. 495539
22 -.1408794E-01 -1.1503950 .2871967E-01 ~ 2.345194%
23 -.4BB6754E-02 - -.3990431 .2383292E-01  1.946151
24 ' ~-.354B602E-02 - -.2897722 .2028432E-01  1.656379
25  -.9201161E-02  -.7513495 .1108315E-01  .9050295
26 .2694500E-02  .2200278 .1377765E-01  1.125057
+27  .3989038E-01  3.2573730% :5366803E-01 ' 4.382430%
28 -.BSB1949E-02  -.7007858 .450B608E-01  3.681645"
_-29  .3797134E-02  .3100668 .4888322E-01  3.991711%
30 ©  .2128718E-02  .1738271 . .5101194E-01 a.165539
J ©31  _4356515E-02  .3557448 .5536845E-01 . 4.5217837 .
32 .1210310E-01  .9883165 .6747155E-01  5.509600""
. 33 .1086907E-01 - .B8875475 .7834062E-01  6.397147%
34 -,8799809E-02 ' -.7185758 .6954081E-01  5.678572}
' 35  .1654549E-01 1.1877570 .8408630E-01  6.866329" °
.o~ - 36, 7783191B-03 . .635550BE-01 ..8486462E-01 ' 6.929885%
37 -.1020883E-01 . -.8336340 .7465579E-01  6.0962517
38 .1367508E-01 1.1166810 .8833087E-01  7.212932*
39" .BS53588E-02"  .6984699 .9688446E-01 7.911402*
.- 40 -.3319764E-02  -.2710857 ".9356469E-01  7.640317% . ..
.. &1 .8192763E-02 - 8.309322%

.6690056

.1017575



AY. RESIDUAL - I-TEST

- JABLE 7.3 CONTINUED
. DATE~
42 -.1657477E-02
43  -.6309147E-02
&6 -.4294195E-02
45 .1068601E-01
46 ° -.4028848E-02
47  -.1884903E.01
48 - .1183403E-02
49 ~ -.9598721E-02
50  .1408775E-01
51 .1093045E-01
52 .1372815E-01
53 .1257675E-01
54 .2921665E-02
_55 , -.3218130E-02
. 86  -.8754774E-02
57 -.1959549E-01
58 -.2077974E-01
59 .1448439E-02
. 60 .9852071E-02
61 .-.1875894E-01
62 -.6584757E-03
" 63 ' -.1516487E-01.
64  -.5692188E-02"
65 -.7757995E-02
66 .7065750E-02
¢ 67 ' .2066814E-01
68 .,1607883E-02°
69 .7581940E-02
70. -.1084232E-02
715~ -.6069269E-02
. 72" --.9376812E-02
, 73 ...1071177E-01
74 ' -.3779386E-03
‘75 .7398829E-02
76 . .2567615E-02
77 7 .1341926E-01
78  -.6537805E-02
79 . -.1009463E-01
.80 7.6774479E-02
81 .6968116E-02
.82  ~.3672144E-03
83  -.7645300E-02
‘84 -.4176265E-02
85 -.3534960E-02
. 86- -.1351900E-01
87 .1936983E-02
‘88 -.1527685E-01

.3543288E-02

-.1353465
~,5151931

©2.3506558

+8725998

- -.3289881

-1 5391760

«9663447E- 01

-.7838135

°1.1503790

.8925603
1.1210150,

1.0269930 .

..2385777
-.2627865
-.5515821
-1.6001310

. -1.6968340.-

.1182768
-.8045016
=1.5318200

-.5376988E-01

<1, 2383360

-.4648133
-.6335033
.5769759
1.6877210
.1312967
.6191269

- .8853635E- o1

-.4956051-"
-.7656928
.8747030

* -.3086176E-01

.6041744
. 2096666
1.0957920
-.5338649
-.8243082
.5531912
. 5690032

-.2998604E-01

_-.6243008

-.3410259

-.2886582
-1.1039360
.1581704
-1.2474780
-.2893383

‘QAB -

.1001000

.9379083E:01

.8949664E-01.

.1001827.

.9615380E-01

.7730477E-01
.7848818E-01 -
.6888946E-01
.8297720E-01
.9390766E-01

.1076358
.1202126
1231342
.1199161

< .1131613

.9356583E-01
.7278609E-01

.7423453E-01 -

.8408660E-01

.6532766E+01
.6466918E-01
.4950432E-01
" .4381213E-01

.3605413E-01
.43)1988E-01
.6378802E-01
.6539590E-01
.7297784E-01

.7189361E-01

.6582434E-01
.5644753E-01

-6715930E-01
.6678136E-01
.7418019E-01
.7674780E-01"
.9016707E-01
.8362926E-01
.7353463E-01 -
.8030911E-01
.8727723E-01 -
.8691001E-01
.7926471E-01 .
.7508845E-01
.7155349E-01
.5803449E-01
.5997147E-01.
L4469463E-01
.4115134E-01

~

- T-IEST
8 173976*“;

: 7*%53783

7.308127%

8.180727*-

7.851739%
6. 312552*
6.409197*

5.625383*

6.7715762* -

7.668322*
8.789337*
9.816331%
10.05491*

9.792122% -

9.240540%
7.640409%
5.943575%

6.061852%

6. 866354
5.334534*

5.280764%
4.04626429*
3.577616*
2.944113*
3.521089*
5.208810%
5.340106*
5.959233*
5,870697*

-5, 375692

4.609399%
5. 086102*
'S.453240%

6. 057415*

6. 267081
7.362873*

6.829008*
6.004700*
6.557891*
7.126894*
7.096908*
6.472607*

6.131581*

5.842923%
4, 738937*

<. 897157

3.649679*
3.360341%

-t



- ’ 133 )
. 'h . .
800 7424398E-02 6062624 .4857574E-01
. 91 -,1293044E-01 -1.0558750 .3564530E-01
o 92 * ,1150303E-01 . .9393161 . JA4714833E-01
. 93 -.8143026E-02 - .6649442 .3900530E-01
94  -.2956409E-03  -.2414148E-01  .3870966E-01
0 " 95  -,1190742E-01  -.9723372 .2680225E-01
. _ . 96 .3694534E-02° .3016887 7.3049678E-01
e 97 -.57328&62-02 -.4681367 .2476390E-01
© ;. 98  -,7207218E-02  -.5885279 © .1755668E-01
. 99 ', 1923970E-01. 1. 5710780 . .3679638E- -01.
‘100 -.4670042E-02 . :.3813469 = ,3212634E-01
................ w ' ‘—' ‘: Q \
. _ %*Significant at .005 . .
CoE e loSignificant: at .010 :
- 4 ' ) ) ’ |
~ o
- * S . N
“ v, =} 4 A mg 4 n‘,. N e 4wy 3 Y -
R J
A\
z-
. / . ¢
) /. \A.\”» '—\ 2
ro _’., I — ~
LIRY v . RN ”‘ v ! 4 P © - M «
! ":L.}
R « _-:: - - ‘L _,,4;_ = "\‘, " "'.;,_ \T .‘ . l:":;:’/b‘ “w e 1
- ~ - |3 ! &
kY ry = - \ * ’.

av b ’,
» P PR A PRSI R I P P N
o AT R O ST

N P LA S

3.966603*
2.910728*
3.850044%
3.185100*
3.160958*
2.188621
2.499310%
'2.022173
1.433645
3.004723
2.623376*

)

=
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1.3 JINTERVENTION ARALYSIS ( ) . - T
L Intervention analysis (14), repfeunts an' alternative to the
more traditional approaches ;woc} in'il'gst ptovllous studies of market -

o efficiency by explicitly modelling the error tern in an expanded market.

s \

- model regression, thereby alleViating the p.roblem of autocorrelated

. residuals. ln addition, intet:ventlon analysis o‘pocifically permits ;lxe/ @ R

v i . Y ’ s
- v i .

- .- podlibility of ‘non‘-statiomrity‘in beta estimates .by allowing -bet:a. to
vary over tha utiution pcriod with chis methodology, as was the case
in tbe nrkot lodol opprooch to -the calculscion of abnormal ret:umS* any -
hocoroscodantlclt;y vhich 1: present will petsist NeVorcheloss, there is . K

Cooe T roason‘ to bellovo that tho , onount.\ of hetoroscednsticity ‘may - be .

‘@

- ,A'l\xbotoncitlly toducod “when OLs ostlucion of the ' market.”médel “is

Vot roplocod by intotvontlon omlysir Larcker.,cordon. and Pinchos (1980)

1

oy . ,j"luuost th.t the tonov:l of outocorrolot:ion and the allowmco for noving
' ' betas _may serve to lubatontlolly reduce heterouedasticlty in the, IA
A '_ S hodol Finally, 1A, by treating ucuritin on olcooo by case b?i.o. -
. -“lllowl one to AVoid the probleas amd wit:h fotcing t:ho same. nodel :

.on all locuriciu. ‘
) . The devoloplni\t of the IA model is givon below." 'A-’nun;e ut:hot the - .

Lo

gL ) time series totums oh a lPoclfic Qecux:ity can be expro.ud as follows

IR an (7.%) xtks(ua)+ut .

3 s
H

vhere: R, = the return on a opoclfic security at t.ino . oo N

1

R W = a set of exogenous variables

a0 . § = a st of speciftod imt:ervom:ion, eg. tho mtomcioml

interlisting event, vhich ny change the c)\aractor of tho

- v - >

tine series returns -, ° K
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Ny = the noise ternm

. LS

In conventional market model approaches to the conduct of event stydt‘cfs’

°
.

(7.4) is expressed as:

- v - -

(7.5) R, =a, + AR, +ug 7 .

R, = the return on the market portfolio at time t

C ' uj, = the error term
ay,By = regression parameters

-

e Thus, £(W,§) of ;qution (7.4) now corresponds to ﬂjk‘t. and the noise
‘ - L . N

. . component, is 1;<>delled as the error "tetm u. in equation (7.5). The OLS

-

1"

o~

method 1is applié“d‘ to equation .(7l5) and it "h assumed that the error

term obeys the-asiumptions that: - « o

<
L]

ﬁ ufpottint udvnnc;go 3‘1!\'0(! fion the use ofw 1ntorvontion amlylil uhu

‘ 1n t:hz facc that the otror qu’n 1; -pdollod in oxder to ilhvilto the

ponibilit:y of nutocorrelat:cd tuid\ull vhich in OLS ottiut;on. by

anunbtion “11) above is not admitted. Indeed, vhcn aumcotroluion is

.
.«

1

() E(’ujt») - 0, for. al].~ t” .

.,'(11) ‘ °°"(“jt:v“jt:+k) -0 for 111 k not ‘qal to 0 - .
‘“ (iii) : °°v(“jt Rnc) -0 for .11 ¢ : ,‘IL e A | -
C _ ('~1v)il "‘“’(“jt) - a? —— S

not renoqu ulthongh the coefficient estimates will be’ \.mbhud thcy"

\ vin‘have suller unpling vntimcu and thus the t-values associated
vich the esti.lntn vill be ‘overstated. . 3 ) | B ‘
et In concrnclng equations (7. 6) and (7 5) ve focus: upon tvo

" areas: chlngfng betas and the exror coupomnt M royrdl chin;tn;
bet:au cxpan{\cquatibn (7 5) as follows: - ' e

€7.6).° :Rt-\aﬂ-rjél u + §leks + N,

5 G
. -
[ = A . .
- .
. .
. sore s - -
. - .- .
g . / - . f
- . & LV N E N N N
. [
. .
- . .
. . \ . .
[ N > - " -
. )
.

Con
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vhere: o = the constant term .. < “ Y . _“_ :
B.E - model pu'gn_t:cn ' - ; T ] o

. J, K« the nusber of sxogenoys variables and

H

intervéntions,’ respectively. » ,
Consider possible changes in systematic risk, Iit would be plguniblu;' '
ng\nn the discussion of risk earlier, that three b;ti cogponents.ﬁay
pt‘vnil in thres distinct timé periods: "tlho‘ estimation period beta, the -~ .A
pre-listing p;riod b,ti.! and .the poc't,-‘lguting period Bct‘a.‘ ‘rhus Tisk may | 1

be rspresented as:

.1 jilpj B pl mt olt(t) * ﬁ2 ltlfn‘q(t) * 53 mt po:t( 20 ’

« ».' et e

vhere, in general, the I's are duuy variables taking vi}un .ot_vzntq or - | " 9’

A . ", = the systematic r)hk‘?iq' :‘ﬁ'o,ntintiop patiod_“ o ‘ g
lege{t) =1 {f the estimation period 'dt‘:nrvnciom’u;c’ u.’.@indj -

is zero othervise. .- e _ ‘

© Py «"the ':‘ystant:ic' gh‘k duripg-the'p;&‘l‘ilfi; gg,tio_d_“ : - N y ‘

ii,"(t)“g - 1 1f the pro-lhtln; pcriod'obsgt;ra;'iorp are used and -
h zero ot.hcnltu
8, . e-the lyscmtic risk in. the po:: lhting potiod

ipg.'t(:) =_1 {f the pos.t‘ Il_uln; "obupm;l.ons‘ln used anéd is

. zero otherwise. , ) -
lhxt. consider thc 1nccrvontlon‘s _1f the dato o£ nc:\u}. lilting h . ”
éonsidered as the event then the - funedoml ton fot chc iutcrvmtioq 4
v 4 : WL T P . “" . :‘ ‘"”.'..
can be oxpg,uad as: . o L T L -
(7-3) : kglfk ‘1 1(:) + 62 z(t) - (1 "‘ (2 2 - ;‘. v?'n‘"’:: ;;{: - :‘;‘ ar
. . | Lt 'q" ’:‘?» [
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‘7~ npprdval 15 not long and furthernore, virtually all tpplicntlo

“

date used in this study.
AR . .

W

S ko

L vhcrq{ in general, §=I, ‘are dumay variables taking values of zero or one
A : - Y .

as follows:

61 - Il(t) -1 for.observccions in. the pre: listing petiod and is

zcro o;hervise.

2 = Ip(t) =1 for observations from the listing date onward and 18///

. "

. - . . .
. - . ¢ N
» . !
.. . . - . . . . .
, s \
. . .
. - ) . .
. . - . ’ /
.o . P
- , »
e,

. : zerq o:herVIse

In the case of internnciqnal interlist‘ng it 1: probnbly the case ‘that
'lvhacevcr {nfornltion is l:sociatcd vlth listing is released: ptior to the °

evant 1ztplf The tiue be:veen the fornnl lilcing npplicacion and
are

4

npprovod sincc firns -mst u\?ergo 1nfotn;1 cvu1u1tion prior to fotnllc

application. Thcrcfore.‘ the event of inpotc.nc- 18- borhqp. nora,

- <

‘cortectl}ﬂidéntified'as the initiation of the liltiyg procolq. yharoby ‘

informal ipprovilffion the 1i{sting authorities is sought prior to formal

npplicnéion\ﬂ:ually fims will Appronch the exchange nﬁd laok’infoml )

2 >

approval and thus Alno:t all formal npplic-tionn £or‘ lintlng are’

~? -

&

cpproVed Since the date of 1nfornal approV¢1 1s‘d1££icult to«prccisoly '

establish, the event of 1ntcrlisting will be considsred to pccur.vhgn

+ Al >

lctual listing tlke! place. Thin.definitién ldggélts tﬁat dulc.'likoly“

some Abnornal re;ﬂ;a_. such as occur, will be presenc prio: to the event

i "
r> N [

* Incorporating eibrcssions (7.7) and (7.8), “the time series
return on a security can be cxﬁkessea as: ‘
. .- I
tIw Ry = a + B1Ryelege(t) + ﬂzR.; prc(c) + 53“-:1pont(t) +
’ . fllpto(t) + §21pose + N

Uhat ronnins to be considarcd is the sppcific -odol co c-ploy in

L
- . * . B

<
.
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roprount'lng the noise co‘-pi;ﬁ,‘n\\ﬂt. and then the ?stiut:ion procedure

™  used to dvaluste (7.9). 7 ’

}

\ oot

If the disturbances are ‘not serially correlated and the error’

term has a comtcnt. varhncc thcn oLS conld be used to uciutc (7*9)

Ilovevor. if the orror term cxhibi,cs autocorrchtion variom func‘tionnl

d

et fom of Nt can be posicod nnd dhgncltlc ch.cks (nrriod out in otdor to

~ t

o ascertain the approprhcomn of the model selected. The ltt\lc‘turli‘

[
P . s

¢ .7 forms vhich;atc; considered are: .

(1) an autoregressive process of order p,

(11) a moving average process of order q,” .  « "
(u:) an autotcgtudvc'-oviug avorip of order (p‘q) , or

“
i

(iv) an nutorcgroniv. integrated -ovlng average of ordnr (p,d, q)

S Oﬁo of the firse. three- models is appropthto if the dhtributlon of t:he ‘

error ters is ltaciomry.sz If homogeneous hon-nta_tiomritfy is foux;\d
then the noise term can appropriately be Iodol]:c.d', as an nu;‘otog;o:plvc
“integrated moving. average :(Ailm‘) of o;'dcr (p.d.q). 'ﬁ;. ro;d.r' is
. t:f.rrcd to Box and Jonklm‘ (1976) for a complete di-‘cuui.on of .ﬁo'liiblc
“structural forms of the model. - .
‘l;hc ‘probles which must n‘ov be confronted 1; thet of selecting
the app;;ia;_i:ntc modsl or .t%un vhich but‘ represents the noise
i cosponent. A first step #n idontlﬁcation\ttqulré’a thc,couputLtlon of

L .
® the sample autocorrelation function which is then compared to its

L=

- 1
) g

PlThis assumes that multicollinearity is not a problem.

[
.. 32y stationary procou 1s " characterized by a connnnt -nnd
finite mean and variance and a set of covariances which are independent
of time and are f\mctiom only of lag lcngth Su Johmtoq.(l%lo);

¢ “ ,b

.

o b

theoretical value. A graph of the sample autocorrelation function, the
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corrclagrn. is useful in this regard. Another axtr'.'lluly useful tool in
model identificntloﬁ' is :i\e partial autocorrelation function. :
Inspection of ti:e gorrelogran and the partial autocorrelation funct}on
aid in the lelec;cion of the appropriate model structure for the noise
teim. 'l"o d;s'tinguish vhat ‘may or may not be important in thedln_nple

correlogram, Bartlett's approximation can be used to test whether the

sample "autocorrelations at lags greater than q can reasonably .be
‘considered to ‘be zero. Bartlett's lpptoxiutiop is given by: K

N
5 ' . P
.

. o q
(7.10) > 2/IDA + 2. 1))

“ e " » . y e
. . .

The tendency for the autocoerrelation function not to Ad\ie' out rapidly -

':\iggoi't: nor{-:tationarity and hence leads us to suspect that an ARIMA —
model may be nppropriat;. Examining the diffgtencu at 0,1,and 2, for
"the first twenty estimated autocorrelations is usually sufficient to

tgtitntively determine the required degree' of differencing 'to obtain

,stationarity.” NS -
Once an ARIMA model of degree d is postulated, ‘we need to
~ . o

deternine the orders (p) and (q) of the autoregressive and moving

average conpongnts' . As reported by Box and Jenkins (1970): w
.whereas the autocorrelation function of an autorsgressive process
of‘order p tails off, its partial autocorrelation function has a cut
off after lag p. Conversely, the autocorrelation function of a moving
average -process of order q has a cutoff after lag q, vhile its
partial autocorrelations tail off. If bgth the autocorrelations and
partial autocorrelations tail off, a mixed process is suggested.
' Furthermore, the "autocorrelation function for a mixed process,
contafining a pth order autoregressive component and a qth -order
moving average coamponent, is a mixture of exporentials and dampensd
sine waves after the first q-p lags. Conversely the partial
uutocotrohtion function for a mixed process is dominated by a

, - e
.

-
» * ' -

53See'vBox and Jenkins (1976), ‘page 175. . - T

\ . ~ L

I3

Ap.
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mixture of oxponentiah and dnpened —c:lno vaves aftet the firu: P-q
lugl
In genersl, autoregressive: (moving average) behavior, as
‘ ] measured by the autocorrelation function, tends to mimic moving
average (autoregressive) behavior as measured by the partial
autocorrelation function. . ' '

ﬁ‘ ‘ In the .previous pages .ithroe/ components of the IA model were
discussed, the interventions; the ri:k\ premia, and the noise component.
Asgune for oxponitio’ﬁ that . the ﬁo‘iu term {s modelled as.an ARIMA

<

procou of ordot (p d q). such. that the IA nodel is given by:

(7 11) R - a + pl nt ut(t) + "z nt pre(t) + ﬁ3 nt po-t(t) +!
‘ + €1 Tore(8) + £l o (8 + (4B/C1- 3)4 B)a,
. Non linear Qltiution of (7.11) {is roquixjod to ntiytm the parameters

(e,B1,82.B3.€1.,62, and (01,.'...0‘,] and lii....lq']). The adequacy of the

selected noise model can be checked by cxuiningltha residuals obtained

El

and  repeating the -'Edél -pccificqtiofl_ , procedure until (ap) becomes - -

- purely vhite noide. T ] L
T : S .,

. cocfflelonta on the tntorvontion térm, the (1': are 1ntorprct:ad Larcker
. a #  et. al (1980) provide a succincg: dcfcript:ion of the w";n:ope::
lntcrprotntion of these coefficients. "ﬂut:' is, vhcn both £1 and €2 nr;
zero there is no excess rilk adju:tod-r';t:urll\ Convoruly\. €1 and~£2 botl';
poaicivo (nogntivc) tlply excess risk adjustod returns ;luring ‘the pro
-~ v and pont svent period Siluarly, if €1 is: zero and §y 1s not, abnoml

s

w5 : - ,
« tha reverse situation is consistent with abnormal risk sdjusted returns

1

LN
-~ . L)
’

t

- “mor;o E. P. Box and Gvilym M. Jenkins, :
W (‘roronto' Holdcn Day, 1976) pp ‘175- 176

!

- risk ‘ndjmco‘d returns are pbsq_zjvod only in the post event, period, whi.lc

in the pre-eveht period only.. : . 3 | © \
i ‘ , i

-

At this point it is useful to highlight: the' manner in vhich the +

.~

« A\
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Ensgntlolly. once the steps are taken to appropriately nodol\che

error term, the .estimation and interpretation of the IA nodel“ is

»

relatively séraightforvard As. discussed elsevhers in this chapter, the ¢

' advantoge of using IA analysis as conpared to the market model npproach

P N
-

are threefold Firstly. the IA° nods}. proceeds on a firm by firm bnio

rather than inferring narket responu fron the portfolio approach used
v '

in tha convﬁntional lurket nodel calculotiom of lbnoml rot:ums

Secondly, explicit recognition of changtng betao il alloved .when
}nt:hrveqtlon- .nmlyliq is cnployed,. Finally. ~ the problon 'of :

nutocoi'telltion in u;:kot model residudls’ is lpcci’ficcl-ly oddruud nﬁd’

an altamat:ivo lcmcture for the noiu conponent in the lltket: nodol

‘b—)‘ w

.regrenion is adnitted., I :_ o o
+° ~.¢ 7 - ¢ ’ L
T In cnrrying out intervention nmly:il t:he urkot potchlin

- @ = 1

t
] -

—

enployed is the daily rotum on tha value weightad NYSE 1ndcx and ;hul

conversion at the daily closing exchange rate is- tequirod In nthe pe:iqd i}

_prior ‘to thodntezlilt:ing event daily ret:urn- fron t;he TSB are used for .

e

the inaividual finn . Folloving interlhting daily rotum i;\

-

u.s. dollan convert:cd ot t:he daily exchange tat:e are enployed 'l‘he
,:‘ ot_nenntion period is-divided into three oub-porio&n,. 'l'ho pre and post’

‘ eveht period As, defined to occur at plus or minus: one hundred and-" '

’ tuent:y fi,ve days. The period encompassing ni.nus one hundred and

1

C\unty--ix days to uinun one hundred and nvonty -nine days. is used as

Y “~ t

. ‘the estimation period. This break-down varied' slightly fton_:fin to firm

since missing obuf\;'atio_ns soneth';:s prohibited the use of all thiree
B . . . w R

* ‘hundred and five obqor‘vuions:
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'l‘he o-piri.cal results obtained from the intervention analysis

fall 1n categoriu as follows:— the returns model derived,

1nte'rli|t1ng event. Since it would 'be tedious to discuss such results on
a ﬂm by fim bllil, they are prosentcd in tapulated form in Tables 7.4

chrougf\ 7.21. Tha dhcuuion of these results will thus be contained to

I

the ' general characturiltfcs that appear thorcin The -results are

I3

@
obtained from estimation of aqmtion 7.11. Firstly, in deriving the

"\

‘models for .all eightun cases, a nmultiplicity of |pec1f1cat10ti§ were

h g:bpgiciorcd and nﬁproﬁrhto diagnostic checks carried out. That is the

ﬁi‘t:i\:arx’x of ‘_ the autocorrelations  and partial ‘autocorrelatiofs of the.

N,
AN

- rcﬂ&mil oﬁtalned_ from o\rdlmry least 'squares regression were

\‘ - . - PR

hupnctad ‘. Bartlett's test was applied to deternlne the mmber ‘of
nutocoru\ltiom and partial autocotrelations ‘which were in ‘fact
_statistically differsnt from zero. The infonution obtained at this
. o g

stage wvas then used to identify a tentative -odel.. .l‘ho procedure was

rc_puécd and either additional moving - average , terms, additional

~ autoregressive terms, or both, were included in the l"O’dB]: specification.

‘

. Using Bartlett's approximate criterion, the \.ruiduaﬁ werd assumed to be

. Y .
~ white ‘noise at thie five percent confidence level if no more than five of

the first one hundred nutoéorrelntibh vere statistically different fronm

) igro. _For the majority of firms in the sample, the final model .

idéntified conformed to this cfiteria. In several cases, hovever, as
uny ,_qo,'tiino significant autocorrelations periist;d. Although ‘this

occufred_ﬂinfroqmnt:ly. the prfnciplo of parsimonious model -pecificatioﬁ

l‘\

N

<
/ - ~
.
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,pre\{eiled; end the hynotheeis ],of‘ autocorrelated residuals was rejected

T at eseentielly a lower eignificence .level, in such cases.

As “seén in Tables. 7.4 through 7 21, no two firms are described

. -

by precisely the seme nodel Nevertheless, some’ generel tendenciee can

be noted and the reeder is referred to. the tebuleted empiricel evidence

\

regarding t:he model 1dent::lf1ed for a gpecific firm: Firet an ARIMA

xnodel was never identified I"or seven of ‘the eighteen f:lnu in the

- ~ \

Q/

eample, a noving everlge proceee adequately deec’ribed the pattern of -

-

necurity -returns, The HA nodel veried from a nininun of :two moving
5/ '

everege terus to a maximum of fi‘ve . noving average terms. In _the

. ro X .
‘remaining eleven cases, autoregressive. moving average . models were.

U .

T Q specified. . From two to four noving'everege terns were incorporated,

\

identifie'd' 'However, for the nost part oni); two or three -autoregressive

tems vere specified in these ARMA.models.

. In regerd to chengee in. eyetenetic risk,. fifteen of. the eighteen

-8

firms in t:he sample ehowed evidence of eigni.ficent lncreeul in

-

systematic i’isk from the pre t:o pont lieting period. This ‘evidence is

K

thus congruent with that obtained in ‘the nultlnoniel logit analysis.

Support is eho lent to che 'ﬂndinge of Keley end~ Low'enht:etn (1985} that

—

increases :ln ,ys;euetic risk eppeer t:o eccompeny svents. Koreover. éhil'

Vs

- while from as few as one to as'many es"eight eutor"egrenh_le terns wers

o evidence contredicte thet obcained in the liet:lng literet:ure vhich nevet .

detected' a change 1n risk when. the fim moved fron the over- the-coum:er

. B N . 1
-

market to an orgenized exchenge. s_ince the nrket‘portfouo vas proxigd

by the New “York Stock ~exchenge‘ valusd weighted index translated to

Canadian dollars at the deily}' exchange rate, the importance of the thin

iR d

S
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trading argument in 'Eonttibuting to tﬁaso increases in -easured.\
systematic risk is debatable. Moreover, followiné the interlisting

.‘ovont. U.S. roturo; for the specific firms translated at the daily
exchange rate vere used in_place of Cnnodiin returns. Nevertheless, the
ovtde;oe provided by Taylor :(1986) uhioh 'dodunented increases in
liquidity following interlilting. tends to lond some support to the

' lrgunent that an- attenuation of the thin trading bias may in part be
tosponsible .for increases in systematic _risk. Comparisons of the
osti;ioti:on period bota and the post listing beta can .‘aid in
dllontnngling the thinoxrlding puzzle For eight firms, beta in the pgst

‘ listing, poriod is significantly greater than the, ‘beta of the estimation
" period, among those firms uh{ch;experioncod increases in beta from the
pre to post lioting poriod.‘Anothet four firms in this sub-group showed
no significant cpango in beta vhen the estimation period beta is
compatod”zto the 6;3c listing beta. Finally, two other firms which
experienced nlgnificant increases in syotenacic ri-k following

. ~1ntot113t1ng. have post listlng betas which are significoﬂtly lower than ,
thoifﬁoltination period countorparts

3

Anong the three ronaining firns for which beta did not increase
in tha.poxt Iiot%nQprriod\as conpared to the pre-listing potiod. on1§
one showed otidencot‘of a ylignificant decline in beta following

«*rterl;lting. Westcoast Transmission was the only firm in the lampie
that J!boriencod a decline in systematic risk followirly the intorlilting‘f
event. Even here the post listing beta did not diffdr significantly from

the estimation period beta. Neither Chieftain Development nor Bow Valley

N
1

Sae
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peried.

U 148 : -
exhibtted significant changes in beta from the pre to post listing

N

o N

In summary, -the majority of interlisted firms cxporionccd'

lignifi'cu'nt increases in systematic risk following interlisting. Several’

factors are useful in explaining guch a phanona;\on. Firstly, an
attenuation of the thin trading bias may be at votk.“ Secondly,ﬂ the
results support the hypothesifz that events of importance are frequently
accorypanied by increases in lystemticl: risk. Thirdly, oincrou'ed
systematic risk' lends support ‘to the evidence obtained in the
multinomial 1logit ‘analysis that showed total risk first increasing and
then declining as the interlisting 1life cicle progresses. Since the
observation period used in the intervention analysis is of much shorter

0y o »
duration than that used by the multinomial logit analysis, failure to

_detect decreases in ri'gk‘ remains consistent with the latter analysis. A

forth possib"le e;plaﬁation involves the role of exchange risk.
Theoretically. this should not play /role unless tho capgtnl market is
1

legmented ninée U.S. investors could have purchased shares in the

-
- t b -~ -

interlisted fim‘ 'wfxile Sxélusively listed on the TSE. Nevertheless, it
is tempting to’ att':i'lb\nte at least part of the incrn:-c in systematic
riik to ;:he addition of . foroign cxchmgo risl; particulnrly vhen the
motivation for intemationql 1nterlilting vas hypothnizod to dortvc in

parc from the partially segnented nature of the North Anoti.can capital

market.
8

y ©

One of the prinaty objegtives Ln using 1nt¢rv¢ntion .mlylll vas

to facilitate the investigation of the urkot'l response to the -

_interlhtlng “event itself. "Recall‘. that an earlier study by Switzer

.-‘ ‘l.‘;’
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(1986) did detect significant abnormal returns using a mean adjusted
returns -odel Corroborating evidence was supplied by thg conventional

event n:udy conducted in this dissertation using the OLS market modsl

L3

/'lbroach to ;ht:octir}g abnormal returns. Both analyses, however, éc:mtdn

a dravback which u)" be critical to the interpretation of 'the_,ov'idence
uncovered. Specifically, both make the auunpt:iori of {nvariant

systematic risk. '‘Since the evidence i.n this dissertation points to

1nc‘rouen in systematic risk following the int:erlisting event in the .

lujc;ticy of firms examined, clearly the hypothesis of constant risk is '

misleading. In order to detect the existence of sbnormal returns within

the intervention analysis. ; framework, ‘the coefficients .on the’

intervention dummies-are oi_uiimd. Veak support is lent to the findings
uncovered by the conventional event study methodology in that in eight

cases, the coefficient on either the pre-event, post-svent or both,

intervention dumnies is statistically cig'ni,ficant', although it should be’

emphasized that high critical t values were nélt*;;\ud. However, with the

. exceptions of Bow Valley and Northgate Exploration, “these coct‘ﬂcioht-

are li\“c'ga‘éim. For Bow Valley, as indicated in Table 7.16. the
coefficient on the post event intervention: dummy {is significantly
positive: indicating ths presence 'of positive excess returns following
interlisting, .once ‘possible aucocorrelatlonw 'was removed and changes in
systeﬁ:ic xisk were considered. Notably, in the case of Bow Vniloy, no

* ’

significant change in sylt_oui:ic risk ‘appurod-. to occur throughout the

-

observation period. In the case of Northgate Exploration, as indicated .

in Table 7.21, the coefficient on the pre-event interxvention dummy {s

significantly positive. Unlike Bow Valley, systematic risk increased

™~

v

.
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from t:he prc “to pouc -event: period for Nort;hgatc Explontion Both .

B

Uc-tcoalt Ttamniuion and CP Entcrpriul. as ‘can bo non in 'rlblu 7.9 .
and 7.11, . respectively, oxhibi; oMonce of cignificant m;ltiv. ’

nbnoml .returns both -during the pte-pvont period as well as the po-t: ’

uvem: period.  In the case of \Iutcont Tranniuion.“ Tecall thal:

‘lystcntic. }isk had declined :in"‘. t:he post-evem: pgxiod vhile CP -

enterprius had . underg'one ‘-i'nci"onn «in lyitoucic risk. Both ‘rota‘l

23S ™~

Petroleun md Page ' Pettolom oxhibit: significant mgativc abnormal

«

.xeturns in the. pre- ovem: ‘period. Negstivo risk adjustod ;bnoml rot:unu

following interlilting are evidenced fdt Hitol and Nmuc Oil and Gas, s&s

seen in Tables 7.4 and 7:6. It should bé pointed out that the u-gnituda'

-

of the excess returns-is- never large in any cases where they. were

,'d;;tzectad Alao. although some fim did lpp.lt t:o oxpoticncc excess

i
-

returns around the listing period the evidence prorvidcd never reveals

-

strongly significant coefficicnts on thc iﬂtervcntion d\mics In

particular. at the. .005 and .01 lcycl ;he hypothcuil of -zexo

L]

coefficients is always rejected. , "

Vo
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- . INTERVERTION AMALYEIS--MITEL
P mDE n(z)umsi;i“ ' |
| WA(2) AT 1468 5,17 ,
mnm ﬂmmm mmn_m ummm
COMSTANT -~ 70.0077 .  0.0043 = 1. 7aao2
AR(LAG 1) . "-0.2076 -~ 0.0502 . . .- 4. nsa
AR(LAG 3) - . -0.1031 - 0.0501 . -2.05623
B(EST) < 1.2196 0.371 - -3.2817*
B(PRE) . 1.2585 0.2628 ' 4.7822*
B(POST) . .2.0800 - - 0.273 B T E VA
S & ~ 20,0031 . 0.0050 *  -0.6245
R -0.0075 0.0050 . -1.4852}
. (14G 3) '0.0859 0.0597 . . 1.43761 .
u(ua 17) . -0.0745 .0, osoz - '<1.2387
ﬂ(!s'r - PRE) 20.0359 . 01001 - S 03201
"B(EST“- POST) = ~-0.8603 ~0.0977 .. -8.80557
o  P(PRE - POST) * - -0.8244 0.0114, .. :72. 3158*
v B2 27713645 mumber of Observations = sog
v ‘= 1.8800. LDc;rcu of rrudo- .- 2sq S
~sim£g;.ncn. (%) ;;uminem: at 005 * '
.- a (1) significant at .100 - ‘
D e (2) significant at .050 p
o ' (3) sighificant at ;025 .
T - (8) signiflcant at’ .010
\ ) \ , -~ . L
-
A
. i ' 3
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e s - o N W
T . <%  HODEL> AR(Z) AT LAGS 2,3 .
. HA(S) AT LAGS*30,33,38
- j mxm.z mmnm smmm_mnn x_anmm
-
- CONSTANT - -. 0.0070 0.0049 1.43661
. AR(1AG 2) - . 0.0591 0.0526 - 11292
~ AR(LAG 3) v 20,0245 -+ - 0.0527 . -0.4654
T OB(EST) -, . 1.9699 ,0.7938. - - 2.4816%
. B(PREy 1.0197 ° 0.3527 - _. .a908% . -
B(POBT) 2,2489 0.2798 -~ T8037s* - :
61”. -0.0071 . ‘0.Q056 - 126491,
" ) -0.0045  0.0058 . " . -0.7780,
' mq.m 30) -0,0907  0.062¥F .. -1.4567)
MACLAG 33) . 0.1155 .- 0.0654 :.. " -1, 745702
W3 u(uc 38) © 0.15%3 ° 0.0670 . .2. 30484
v p(ssr«- ERE) - 0.9502 , 0.441F . 2. 15423 R
- " B(EST -"BOST) = -0.2790. ' 0.5140° "~ - -0.5428 " -
T, "7 B(ERE - ros'r) o ok 2291‘,: - 00729 L ae e16, 8601%_ -~ 7
- ' " R? " 2&66 ‘ﬁunbor of Obur'\mtiqm . -' 296 < ol
PR P DW - 2. 0500 ° Dogrou of - Prndon . = 285 <
i - Stgnificenca: . (¥ significant at .005 . - .
N v (1) significant at-.100 - . L 7
\ _ (2) : 'Lsﬂificcnt at .050 " .- ot
i S (3) Bsignificant at .025 /. : ’
¢ ” {4) significant at .010 . kN
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YALIAMLE EQIIZIEIIII. :zannnln_ln:gn . L_BTATISTIC
. : L
2.2290%

AR(1) AT 1AG 2

MA(3) AT LAGS 5,26,34
4

-~

CONSTANT
AR(LAG 2)

BA(EST)

A(PRE)

A(POST) -

€ -

€2 .

MA(LAG 5)

MAC1AG 26)

MACLAG 34)

A(EST - PRE)
A(EST - POST)
A(PRE - POST).
22« 1587
W - L2.1478 .

Significance: ‘(%)
K (1)
(2)
< (3)
‘ C))
*
W
r y
'\,g :
- ‘e
L3 » .

0.0064
-0.0744
0.5755
1.3691

1.9517°,

-0.0022
<0.003%

-0.1847,
50.1744.

0.0715

-0.7936
-1.3762
-0.5826

P

0.0029 °
0.0559

" 0.5590

0.3066 -
0.4439

0.003g” "

0.00

0.0587
0.0612
0.0622

0.2524
0.1151

. 0.1373

-1.3306}
. 1:0295
4.6645%

&:3961%

-0.6608
-1.63191
-3.1453"%
-2.8492%Y

1.1504 -

Nusbar of Obl.tVAt(?ns - 295 ."i)
D.;roca.pf‘froodo-‘ ‘

significant at".005
significant at .100
significant at .050
significant at .025
significant at .010.

- 285

o .
* e
.
.“}} K
-
~

-3.0480*
-11.9866*
-6.253*

i\'
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CONSTANT -
ARCLAG 1.
AR(LAG %)
AR(LAG 13)
AR(LAC 17)
B(EST) .
B(PRE)
B(POST)

61

€2

MACLAG 20)

- MACLAG 26)

............

A(EST - POST)
B(PRE - POST) ~

------------

0.0092 ° 0.0067
-0.1385 0.052
0.1610° o.osz%:
-0.1125 . 0.053
-0.0594 0.0543"
0.7861° 1.2373
2.2391 0.5036
2.5792 0.3206
-0.1236 0.0077
-0.0062 0.0074
-0.1193 . 0.063
-0.1302 .0.0682
--1.4530 0.9495
-1..7931 0.9167
-0.3401 0.1830°

. Number of Oblcfvabgéni
Degrees of Freedos

(*)
(1)
(2)
(3)
(4)

significant at
significant: at
significant at'
significant at
significant at

2

.005
.100
.050
.025 Y

010"

P
8 s
.
<
- T
.
«
o
it
'
N -
.
i
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'
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1] - 9}
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; . 155
MODKL: . MAC4) AT 1AGS 2,18,20,28
* COMSTANT © .0.0017 0.0062 . -0.2789.
A(EST) - '9.521) "0.9321 0.5591
B (PRE) 0.6696. 0.4911- - 1.36361
B(POST)., 0.6443 0.7064 0.9121
€& 0.0055 0.0073 0.7537
€2 0.0096 0.0074 1.28941 .
‘ u(uc 2) 0.0654 0.0587 1.1138;
MACLAG 18) 0.0967 0.0592 . 1.63421
MACLAG 20) 0.1824 0:0598 3.0516" .
. MACLAG 21) . -0.1108 0.0594 1.86502
A(EST - PRE) -0.1485 06610 © 013367
A(EST - POST) - *0.1232 0.2257 - . -0.5458
A(PRE - POST) 10.0253 -0.2153 & 0.1175.
32, J77770710 7 mumber of Observations .= 291 B
. DM 1. 8697 Degrees of Ereedom -281 A
Si;nificuncc (* '-u{uumié at .005 . e
{1) significant at .100 e ~
(2)' significant at .050 ’ o
{3) significant at .025
- s (4) significant at .010
* e
o ‘lﬁ‘

b~ N

o
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Significance:

¢

(*)
(L)
(2)

3y

(4)

Number of. Observations

Do;:i-a‘of.rtocdpn

cﬁ;nificaht at
significant at
significant at
significant at
.significant¥at

/005 _
.100.
.050°
.025
.010

- 127, 2536* ’

1. 52971q

0.1307

. 0.8069

-

0.3725
-1.2021
«2.25923

-4, 2090%

1.80472

.2, 9o7o*

-3.3388*

-0.8022
-0.2156

MODEL: HACSH) - AT xacs 1,10,16, 22
YARIABLE EQ!IIIQI!!I llhlnhln_lllﬂl I_EIAJISIIQ
" CONSTANT 0.0022 T 0.0014
B(EST) -0.0832 . 0.6363
B(PRE) ' 0.2977 . - 0.3689
P(POST) 0.1396 0.3747
3\ -0.0020 0.0017
¢ - _ -0.0036 ' 0.0016
u(uc 1) " .0.2338 ©* 10,0555
MA(LAG 10). " 0.1027 © 0.0558
MA(LAG 16) '-0.1661 °  _ -’ 0.0564
MA(LAG 22) + - -0.1901 ° 0.0596
B(EST - PRE) -0.2145 . 0.2674
A(EST - Posk) (., -0.0564 - ©  0.2616
A(PRE - POST) 0.1%81 . 0.

- 299
-.,289

™
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' ety
N . 157 . ’
MODEL:  AR(4) AT LAGS 33,36,39,42 "
'MA(4) AT 1AGS 6,10 18,26
!AHA!LI mmmm mnm.nm 1 STATISTIC
. comsTANT - - ' -0. 0031. . 0.0289 © .0.1063.
AR(LAG" 33), -0.1012 0.0614 . - 1.64882
p(ua %) - -0.1263 0.0612 -2.03153 .
T AR(LAG ©39) £ 0.1112 . 0.0613 1.81542
AR(LAG 47) -0.1318 - . " 0.0635 ©:2.07783
< B(EST) * . 1.9521 © 3.7006 - ¢ 0.5275
+ ~ A(PRE) 0.8981 . 0.3507 0.5275 .
- B(POST), 1.4511 © 0.2598" 5.5856"
6 , © 0.0074 * 0.0269 0.2549
€ o 0..0061 70,0289 ° . 0.2126
MA(LAG 6) . -0.0851 " Q.0646 -1.31891
MACLAG 10) ' .-0:1766" -~ - 0.0848 . -2:.7266*
MA(LAG 18) © *-0.0945 . 0.0659 © | .-1.43331
n(ua ) 01153 0.0667 "1.72792
. A(EST - me) 1.0540 ©3.3499 "L 0.3146
. B(BST - POST) - .0.5010 ° - 3:4408 0.1456 |
T B(MRE - fom ~ --0.5530  ° 0.0909. . -6.0836% .
"2 - 12224 Number of Oﬁn‘t‘vations, ‘w286 . "
N - "1,9540 o chrou of Freedon- .= 240. "
81‘n1££e¢nco . (*) > limitlcmt at 005' Tt
X . (1) significant at .100 - '
‘ ~.(2) wsighificant at .050 - .
- (3)  significant at 025 oo
© (4) -significent at .010 . ,'ﬂ“
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. MODEL; . AR(4) AT LAGS 4,8;26,38 . . ° . .
U7 . MA(3) AT 1AGS 7,21,27

' CONSTANT, . .. 0.0115 . .- 0.0075 1.53811
ARCLAG 4) .- ®  .0.1436 0.0594 . =2.4201
- AR(LAG 8) 0.1293 0.0592 . 2.18523
AR(LAG 26). -0.1138 0.0591 -1.9203
" ARCLAG 38) . 1 -0.1067 . 770.0576 -1.8516
B(EST) -0.1684 . - - 0.9120 -0.1847
- ‘B(PRE) ' - -.70.2400, . 0.1817 1.3213
. P(POST) . 0.9312 0.1862 ,5.0019
" ¢1 . . -0.0002 0.0077 "1,31721
' -0.0126 " 0.0078 -1,5507
mcuc 7) ©0.1122 0.0638- . + ~1.7600
" HACLAG 21) -0.1146 - 0.0653 . -1.7563
MACLAG 27). 0.1120 ° 0.0656 1.70732
B(EST - PRE) -0.4084 0.7303 -0.5592
B(EST - POST) -1.0996 0.7258 -h51501
" B(PRE - POST) ' -0.6912 0.0045 -153. 6000
© RZ w2061 ‘Nusber of Ob:crvatlom - 26;
DN e 1.9500 Dogrou of F:udb- . - 248
Stgnificance: (¥) ‘ﬂgnificanr. at -.‘005"&' .
P ¢ b significant at .100
C . (2) significant at .050
- (3) -significant ‘at .'025
£4) .. 'significant at .010 ,
1 i ! P
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R PP I ER s

. COWBTANT.
AX(LAG 1)
¥ “AR(LAG . 2) .
AX(LAG 10)
AR(LAG: 12).
- AR(LAG 23) :
. AR(LAG 26)
AR(LAG 31)
AR(LAC 48) -
BA(BST)
B(PRE) .
P(POST)

. €2
MA(LAG 3)
‘ua(LAo 18)

p(zsr --, POST) |
P(PRE - rosr)

stgniﬂcnnco

A
-
<
[
'
] -
hed
Pa—_—
Ed
Y Y
. .
L]
F-J ,
‘}
-
¥
N
- | -
Y
fa™
¥ 1y
4 .
.
¥ ~
1
. -
. \
- »
. i
i
-
“ N -
2 -
£
ry
“
g

-0.1539. -
2 0180

[ V4
o
o
re
o
(- )

"3.8204 6.1339
~3,6959 . . - -
. -0.2244°

Dogrou .of . Furdo-
(*) li.;nfﬂcunt at Oﬁs

(1) . significant .at '.100
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" - - MODEL: . AR(3) AT'LAGS 1 ) L )
S MA(2) AT LAGS 7,11 ‘
s mmu mmszxm EIMMQB T_STATISTIC
© ' - CONSTANT ' -  -0.000 > 0.0026 ., -0.3722 ‘ -
.. T ARCLAG 1) -0.0679 0.0558 -1.2173. - . .
. AR(LAG %) £0.1308 . '0.0859 - .7, 3368‘* \ :
UL BESTY © 1.1634 <. 0.5601 . - 2:11703 S :
Sl S CULB(PRE) - Y N - 00,2417 ., 0.2655" - 0.9103 - o
~ .B(POST) 0.6324 0.1508 . 6.1929% .- ST .
RN & _+0.0030 0.0028 , .  1.0454 L
Y Y. 0.0018 0.0027.. .-  0.6706 ST
: * MACLAG' 7)  «.. ;0.1126:: ,0.0595 -1.89402 . e
© MA(LAG 11) ° ~0.1391 0. 0599 . -2, 32073 S - ‘
Lo, crapeerensens (; . " ne , . ‘, '-:‘ ':‘* ‘,f ) »
v .. PB(EST - RRE) .. ' 11712 V' ,“b).zn\s © 412669 . Cy T T
.~ B(EST - POST) - "0,5109 -: .  0.3893 - .312&1 ) \5 p D
- A(PRE - POST). ! -o 3907 Lo 0.1167. L C
] - < ﬂ-.---.....-- . " 5 .'r" - ’ i ’ \“
R = . .1283 mns.r_ of Observations = 290 ,  ° . Lo~
S DV - 2 1000 .: Dogron ‘of - F:udon - 279 ' LT )
) ‘\\\“ N ‘ .: 4 * 4! .'g‘ \‘ p' ) -
o Y Sigﬂificancoh (*) limif{ganc qt QOS . .
S N (1) gnif icant at 100 - ’ :
IR © . (2) éignificant at .050- . ... .
- e . (3) significant gt ,025 - " )
- L (6) \lignificnnt at .010 A, N L o,
- . . N , \\ \ § .‘, . \\‘\ . s N L 1
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MODEL: AR(4) AT lAGS 1,10,21,37
. lA(b) AT 1AGS 5.8, 12 42
!Illllll EQIIIIEIIII EIIEENHLJIEWB
COMSTANT ~ 0,0049 0.0053
+ARC(LAG 1) . -0.0923 0.0617
" ARCLAG 10) 0.0948 . 0.0597
AR(LAG 21) -0.0782 © 0.0604
AR(LAG 37) 0.1155 0.0597
B(EST) 0.2042 1.5970
P(PRE) . 0.4033 0.3573
p(POST) 0.9274 0.1236
{1 - -0.0039 0.0055
&5 -0.0047 0.00S5
MACLAG %) -0.1076 . 0.0692
' MA(LAG 8) -0.1116 '.0.0699
IA(IAG 12) -0.1224 -0.0721.
MA(LAG 42) 0.1798 - 0.0744
P(EST - PRE) -0.1991 1.2397
. B(EST - POST) -0.7232 1.4734
- B(PRE - POST) -0.5241 | .0.2337
”32 - 3266 Number of Observations
DN = 1.9886. Degrees .of Freedom .
_ Significance: (%) _significant at .005
T (1) "significant at .100
2y lignificaqq at .050
) (3) sigunificant at .025
Y N (4) significant at .010
PR ’ RN

3

,
- . .

LI
. TL o v « -
vy mae e bt B e v L o o M e

*

0.9213

- .1.49741

1.58841
-1.29421

1.93422 .

0.1279
1.1288 .
. 7.5044*
-0.7129
-0.8481
-1.5548}
-1.59651
-1.69892
2.4172%

-0.1606

-0,4908 ;-
" 22.24263

- 212
- 198°

x

£
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 MODEL:  AR(1) AT LAG 2
MA(4) AT LAGS 27,31,32,46

CONSTANT 0.0030 0.0025 1.2340
AR(LAG 2) 0.0922 0.0545 1.69122

. B(EST) -0.1518 0.3569 -0.4252
B(PRE) 0.7747 0.1751 4.4231%
B(POST) 0.8249 0:1431 5.7637
£, -0.0031 0.0029 -1.0737
€7 -0.0031 0.0029 -1.0789
MACLAG 27) -0.0928 0.0600 -1.54671
MACLAG 31) 0.0727 0.0603 1.2053
MACLAG 32) ,0.1313 0.0610 2.17443
MACLAG 46) -0.1322 0.0620 " -2.13253
B(EST - PRE) -0.9265 0.1818 -5.0960"
B(EST - POST) 20.9767 0.2138 -4.5683*
B(PRE - POST) -0.0502 0.0320 -1.56901
R2 - 1855  Number of O_bui.'\;néionls -297

- DW= 1,9100.: - Degrees of Fresdom -’282
. S;Eﬁifi‘t‘:a;\ce: (*) iignlfi_cant at .005

o AR (1) significant at .100.

> e (2) significant at .050

) . (3) significant at .025

< , e - " (6), significant at .010
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MODEL:  MA(S) AT 1AGS 2,6,17,23,35

-------------

Significance:

b

(*)
1)
(2)
(3)

(4)

Number of Observations = 299

YARIARLE mmmm ‘STANDARD ERROR I STATISTIC
COMSTANT -0.0011 0.0019 -0.6077
B(EST) 0.6057 0.1109 5.4599%
B(PRE) 0.4609 0.0993° 4.6395%
B(POST) 0.5053 0.9457 5.3428%
€& - - 0.0008 0.0023 0.3703
€2 0.0024 0.0023 1.0398
HACLAG 2) 0.1634 0.0577 2.833%
MACLAG 6) 0.1117 0.0574 1.94643
MA(LAG 17) 0.1080 0.5867 1.84062
MACLAG 23) 0.0917 0.0591 1.5%141
MACLAG 35) -0.1526 . 0.5963 :2.5552%
B(EST - PRE) 0.1448 0.0116 12.4830*
P(EST - POST) 0.1004 . 0.0163 "6.1596™
B(PRE - POST) -0.0043 | 0.0152 -2.9140*

Degrees of Fraedom - 288 -

significant at .005
significant at .100
significant at .050
significant at .025
significant at .010,

L
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MODEL:  MA(3) AT LAG 34,54,63

YARIABLE COEFFICIENT  STANDARD ERROR | u:mmm

COMSTANT 0.0022 0.0021 1.0560 -

B(EST) -0.6772 0.3601 -1.88092

B(PRE) -0.3364 0.3777 -0.8907

A(POST) 1.3635 0.1775 7.6832*

¢1 -0.0018 0.0025 -0.7082

-0.0018 "0.0024 -0.7590

u(w 34) -0.1412 0.0616 -2.29173

MACLAG 54) -0.1486 0.0636 -2.3361%

MACLAG 63) 0.1050 0.0644 . 1.63041

B(EST - PRE) -0.3408 0.0176 -19. 3535* :
. B(EST - POST). -2.0407 0.1826 -11, 1758

B(PRE - POST) -1.6999 0.2002 g -8 4910™

............ ‘ ¥

RZ -  .2126 Nuaber of Observations = 299 .

DW = 1.8685 Degrees of Freédom = 290

Significance: (¥)
(1)
(2)
(3)
(4)

significant at .005
significant at .100
significant ar .050
significant at .025
significant at..010

X
Ay,
"

v "f?{a
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m: ncz)umsza ' T
o comsTANT 0.0017 - b 02 - . 0.51%
p(ksT) - 0:3963 . .. . 0,2250 1.76182
A(PRE) " 0.3428° - --0.1583 . 2.16603
* A(POST) - 0.7459 " 0,1759 4.2403*
R 3 - -0.0007" 0.0028 . -0.8555
£ - "0.0018 - - 0.0028 _ - 2.03083
- MacLac 2), 0.1181 . 0.0582 . 2.03083
MACLAG 8)° .0, 1091 0.0589 -1.85372
. B(EST - PRE) 00535 0.0667 0.8021
o B(EST - POST) ° -03496 0.0491 -7. 1202*
’ A(PRE - .POST) =0.4031 0.0176 -22.9000*

.............. &

# .
R2. «  .1660 Nusber of Observations = 301
W = 2.0250 Degraas of Freesdoa - 293

Significance; (*) significant at .005
' (1) significant at .100
‘ (2) significant at .050
‘ (3) significant at .025
. . (4) | significant at .010. ‘
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MA(LAG-13) °
MACLAG 37)
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«0.0005
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0.0040

,-0.0021
0.1246 .

-0.0555

. ..0.1062 |
10,1342

0.0941

-0.7252

-0. 8194

,-Nu-bot of Obnorvntions.

s

IA(Q) AI LAGS 1 2,13,27

0.0031
0.4%80
0.1940
0.2057
0.0037
0.0036
0.0591
0.0586

- 0.0588
.0.6074

" 0.2240
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0.0117
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RV . TABLE 1.21 . .
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LoN o .
" MODEL: . m(_s),w:mg 1,4,7,8:45 v
e N " ! ‘ « ' '
 GOMSTANT -0.0016 - . . 0.002} -0.7890_°
. B(EST) ©1.2964 . 0.729) 1.77802
* B(PRE) 0.6380 . #™ . 0.2928+ "2.17893
* A(POST) 1.1266-. 4+ . o.%gn - 6.8730%
€6 0.0043 . 0. 1.7364
€2 0.0000° "~ 0.pd23 '0.0052
MA(CLAG 1) -0.141%: . 0.0589 <2.40
JMA(LAG &) -0.1363 - 0.0590 -2.30%
MA(LAG 7) -0.1737 . o, 0.0591 -2.9362%
 MACIAG 8) - -0.1045 ' 0.0603 -1.73352
MA(LAG 45) -0.1638 ~ 0.0661 | -2.4796%
seseTSsem e ' e ’ ;
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To _conclude the study of the market's * assessment of the

Inu‘rlil’tin; dvopt ic g‘m”wrthy to review the principle conclusions

vblcb ;n;c ‘reached in the present research. The copventional event study

"-pthodo'logy‘ found evidence: of sf;nlﬂg:ant positive abnormal returns
’l ¥ ‘ ’

-u:tjmmdfn; thé interlisting event. However, it was argued that rather.

.than a'cecpt qho'céncluaion of markast ulutﬁclcmy. a reason should be

- thus show them to be
3. ™

consistent v_m{ market ofﬁclonéy."ro that end intervention amlyils vas

‘ , 4 » - : .
employed. Onge possible au;ocornhtlon in residuals had been removed -

and shifts in systematic risk A,Qcmmtcd for, abnormal .returns did not

persist in over half of‘thc firms {ncluded in the sample. For those )

{

fires $n vhich the Q:oofftefcnt on the {intervention ‘d\_y vas.

- , , |
significant, moreover, high critical t values were not used. Thus the

]

‘evidance obtained by use of the 'more \robust intervention analysis .

- \

methodology .failed to lend strong support to ghc proposition that

abnormal returns could .be earned by transacting in firms about to

internationally ir;torliit or chﬁu that have ac.t\uliy done so. '

‘ »
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At thl; point attention s focused wmore closely on ‘the
systematic risk .pattern of 1\;\3:0:11-“6 firms. It was argued that
gystematic risk -h;uld first rise, and then decline as the firm moves
through the ‘{nterlisting life cycl‘o"\n\uc intervention analysis appears
‘to bear out the hypothesized increases in lyu;u’cic risk, the period of

plus or minus one hundr days surrounding the lntor‘]‘.htlng date 1is

proinbly too short to assess whether decreases in systematic risk occur

following 4ntcr11|t1n5‘. In order to investigate more thoroughly the
1 .

changes in systematic risk which potentially -iy occur, the t;chnlquo of
svitching regressions is employed. -
Prior to outllni'ng the °tochniqug of switching regressions it is
ul:ful to consider the issue o‘f which proxy should be used to measure
the ex-post returns on the market portfolio. Rcfcr-nc? vas made earlier
to the possibility that thin trading on the TSE may produce t’ahud
estimates of beta: For purely statistical reasons, that is measurement
error, beta may in:cunu following tnterlistin; as a result of
attenuation of the thin tnding bias. The ruultt‘obulmd“fron the use
of intervention analysis also considered this argument as a possible
explanation for the ohserved increases: in systematic risk. While
relative to the U.S. market portfolio firms in the prc-intorli;tod‘chu
may 'be illiquid, when the reference point of the Canadian market
portfolio is usc'd thin trading may not be the case. Nevertheless,
following interlisting, trading u; be more fro.quont relative to the TSE
indn: and 'tl’ther‘o is a possibliity of over-estimation of systematic

. ' : ' P
risk. On the other hand, if .the U.S. market portfolio replaces the
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Cannd{hp”—énrkéc, parctfolio, tio reverse argument may hold prior to
tntorll;ttn; and thefefore increases in systematic risk ‘Y;ht also be
observed following intcrliltln;. Furthermore, .4f  international
interlisting cauyses the firm to be priced internmationally, rather than
ﬁa:ionally. it is noi possible to tuscltho hypothesis uslng‘coupcting
market models which employ dif.fqront market {ndices.33 To‘pnrtially
resolve these difficulties ¢two ssparate: empirical techniques were
employed. Switching regressions which esploy the monthly return on. the
TSE index are used to investigate the hypothesis that a :vitéh in the
regression rolntions?ip has occut;od following 1nt’r113t1n;. The use of
monthly data rather than daily data allows a longit estimation perifod to -
be used. Since switching r;gxc;sionn require the estimation of tvice as
many linear regressions as there are observations it would Qot be
practical to consido; svitching on a daily basis for a period of longer
th;ﬂ six months of daily rcturn;. $uch a ;horc-r\p-tlod nu%rodhding the
event date would thus preclude the possibility that a switch occurred in
the regression rolntlonigtp at longer lag times. In IddltiOP,f
intervention analysis was in part used to eliminate the problem of
non-normality in daily returns. Honéhly returns, on the other hand'.)’
appear to be normally distributed as discussedf by Brown and Warner
(1980).

- ‘ Intervention analysis o-;loyin; the return on the U.S. market
portfolio proxied by the return on the NYSE was used to investigate the

&
market’'s response to the event of interlisting. As described .earlier in

351his point is further explained in Chapter Three. Basically,
tests of the market segmentation hypothesis have been powarless to infer

| market structure when competing asset prifing models are exployed.

e

e
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" this chapter, intervention analysis also permits shifts in beta to occur
‘dutlng tﬁc pro and post event period. ‘ Unlon tho th‘li) ‘trldi'ng problol is

oxttmly severes, the pudlct.d direction of bcta cocfflciontl lhould be

\

, !:ho sane toga\rdlou of. the market po:,tfolio used.. L '
o !‘omlly, ostlntion of lwltchin; rcgrilljom “'proceeds as
. follows. The null hypothuh ‘vhit:h is’ tontod h tl:ut no 'n\'dt'éhn in

‘rcgroulon tcglun h“ occurtod 'rhc altomativo hypothuh is that the -

‘ ,.-oburvatiom \un ;cmrar.od by tvo or more dilclnct ro;inl Monthly

returns ndjus;cd fqt F!ivi(fhn.ds( $for‘ .the interlisted firms will .‘.‘bi,
obtained from the anal“ Data Tape for tho‘pcriod of twenty-four months
prior to interlisting and £orty-c1;i\t months folloving the event. The
longer period following the interlisting date allovs the possibility to
observe the hypothesized decreases in --yltoutic risk which couid not be
un;:ovcrod by the shorter time period used in.the conduct of intervention
analysis. Brown, Lockwood, and Lummer (1985) in their use ;f the
switching regression technique ' point out another advantage :;f this
method over conventional ‘;vont studies. Like {ntervention analysis,

switching analyl'hl pernits firms to be studied on a case by case basis.

.. Furthermore, however, they note that switching regression analysis does

. not require arbitrary imposition of the event date. This could be an

{mportant attribute in the study of the interlisting phenomenon since {f
interlisted firms have their prices even partially determined by tiu
U.S. market f::loving {nterlisting, it is unlikely that the ndj\timnt
vo\;ld be coincident vith the event i;:’ulf. In essence, svitching

regression analysis adaits the possibility that the market response to

events of consequence may occur at varying lags following the event in
\
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question, depending upon'iho nature of the event, its actual date, ind
the firm ftself. ™

The market index used in the 2vitch1ng’rp'grcui'on amlylnh will "~

be the value v.clght:od TSE index obiqit}cd from the same source. Risk free

N

.rates of interest are obuix;pd from the Bank of. Canada vaiow \;hich
publishes yields on" three -ox;th Treasury Bills. | , .
Equation ,'(7.‘12) is assumed to’ hold for all observations up to
the time, (t*). vhen the witci\ occurs; 'and equation (7.13) is anunc‘d
to hold for to;amdcr of the observations, that ‘h (t*+1')- to (T), the”
fimi observation in the sample. L .
(7.12) Ry'=ay + fiRy + upy
(7.13) Ry = ay + ARy + u24
where: RJ = the monthly excess rot:ur}; 6n the interlisted firm
y“ Ry = the -onthiy excess return on the TSE index ‘
In estimation of the switch point (t*), which-is tunknown, the log of the
likelihood function over all observations, (t) t:ol (T) 'i‘n first
cnlculatgod. Subsequently the log of the llkoilhood function is estimated
on successive partitions of the observations implying that (t*) first
equals observation three, &on four and so on. In lcnpltical analysis, it
will be assumed that (t*) first equals observation five and-thus the
calculations of the log of tiu 11kelihood function will proceed on .
observations one to five and six to seventy-three. At the other end of -
the paired observations 1t ‘vilil be\lnunod' that (c*) occurs at
observation sixty-eight, and thus the calculations of the log of the

7

1likelihood function will proceed on observations one to sixty-eight, and

.
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xplots of (A).
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dxt’:y-nino to séventy-three. The pl;obnbuity thn!; tho witch point

3

"oceurs at (t* ) 1: g‘ivin by (A) defined belov as: - |

(7.14) = LOSHHlx likeuhood of the oburvnciom given Ho)/(lhx

likelihood df c.xblqrvatiom given H))

’ .
v “ L

:l'hc uinim \{llud bqum.d in (2 1l6) ‘may be’ vhord thp lvicch

1
-

point 1n cho rcgrouion reginn occuu -lthough no. ltntilticnl cut_ to

support this hypothosis exhu Nevartholcu pltbttin; (X) ugnimc tine

(t), to visuany oburve t:he ainisun cnn still bo 1ntcmct1vo " This
',

’ proc.duto wvas uud by. Hahta and Bcrlnok (1982) in an nmlynin of ltock

14

returns, for  AT4T data In nddition they propou a more robult l‘thod

A

vhich pemi ts not only the location of t:ho lvit:ch pointc but the nu-bcr.

unlike the Quandt technique vhlch theoretically panitl only one . lvitch

to ba idehtiﬂed Intereltingly. their more conpucntod procoduu did
not produce ruults that differed substantively :from using. the lilplnr

In sumnary, ti\o switching regression’ apbr'o\ach yllo'ldn \'\ruulc‘q
vhich bear not only upon the {ssue of capital u‘rkot intograd;n Sut
also upon the potential risk reduction benefits often a_uoch'\:ld'vith
the 1isting phenomenon. Analysis is carried out on a firm by firm basis
uling'n sanple which consists of {interlisted firms betwesn 1964 and
1980. Due o data availability considerations and the dhir'ahi.ury of
having a forty-eight month period following the interlisting date, the
sanple of firms for which estimation of the switchllng regressions are
carried out {s 1limited to c}ov;n firms as follows: Northgate

k)

Exploration, MNumac O0i{l1 and Ga3, United Westburne International,

Cﬁieftain Development, Massey Ferguson, T;:t:al Petroleunm, Placer _

» k¢

‘

» N
’
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_ Dovolopunt.“* In:orcit:y Gas, Gomcar. Northern Telecom md Pago‘
o , Pottoh\n 'rho ;rnphs of lambda bo;in on page 178. ‘
‘ . o Inspection of Graphs IV through XIV, rovonl that the switch
point occurs \nll at‘tcr the msonth of intorlhting The lhort:nt: switch”
_ -T:TQ‘polnt observed occurred at uix months folloving intorliltin; in the scase

S of Intercity. Also, both Rorthtm Tolccon .nd Uni.t-d Uutbume

RN

Intomtioml ihov signs of cvitci\i.ng at oight ‘months fol}.oving
. et 1ntor1ht:£n3 l’ot the' othier firms 4in the n-plc the switch poin(:

occutrod from about yur and a lulf to about three ycan t‘ollovlng the

tntorlhtlng nom:h For comnnioncc tho nitch lonth 1. tabulated !m .

o - Table 7.22 vhich fouow-. ) SN T
m 2 i ' T
o NORTHGATE - = - k‘ " 32 MONTHS AFTER xmmxsrxhél.\ o
| SR Y " 3 MONTHS AFTER INTERLISTING
Y it vestevmee INT 8 MONTHS (AFTER INTERLISTING
. (CHIEFTAIN DEVELOPMENT - ' 36 MONTHS AFTER INTERLISTING
Y . MASSEY FERGUSON 18 MONTHS AFTER INTERLISTING
" 10TAL rETROLEW 11 MONTHS AFTER INTERLISTING .
INTERCITY GAS ‘ 6 MONTHS AFTER INTERLISTING
) " GENSTAR CORPORATION 17 MONTHS AFTER INTERLISTING
‘ PAGE PETROLEUM ~ 36 MONTHS AFTER INTERLISTING
R | MORTHERN TELECOM - 8 MONTHS AFTER INTERLISTING
| _PLACER DEVELOPMENT . . | 28 MONTHS AFTER INTERLISTIRG



T - o . BASTRMAZIC R4ASK ESTIMATES

- . ALPHA: -.013; " - .013 020! .026
oo /. BETA 7752 . 1.2600%  l.646* (762

ST T ALDHA *-.025. ., -.025  -.040  -.0382
PR . BETA ¢ -.051 . - &  -.141 .189° -

'GENSTAR- ' . - - < -t
o e UALPHA ., -.041 - -.0623  ..073* -.020

5 BETA. -~ .-~ - :158 ©-.585 ' .-.269 .033
.. . CHIEFTAIN . .. . W .
~ALPHA - .095 -.038 .065 2622 A\
T, BETA - 2.15% 0 2m 1)§53* .+ 3.1824 .
- ‘m . ;_“";‘ R . .' ( . .‘1_',,““"‘. ) e
©_ALPHA . . - .06317 - L0502 7loe0* . .0l4 v
S, BETA 1.370*  1.763%  1.838* - 1.306% ...
‘ s £ .
‘ 3 T ALPHA -.o18, -!006 013 -:018 7
* BETA 79837 1.336*  1.349* .7983
INTERCITY © . . o L ’
) =~ TALPHA . .004 ..038 .003 .032 SN

.+ BETA 931%  1.208% .945*  1.236*

PAGE PETROLEUM : " ,
_ ". ALPHA .0962 1642 0963 . . 142" N
\ "BETA 1.682% 2,030  1,760* .. .347

T ALPHA -.022 ' -.0321 -.0282 .043
'  BETA .2762 1.409, ..6473  1.2561

ALPHA .033 .023 024~ .006 ¥
BETA 1.021  1.3*  1.035*  1.124%

ALPHA YY) 0.002 ..033 -.038
BETA ©.199 9112 -+ 368 .5532

o % Significant at .005 1 Significant at .100 _
2 Significant at .05 3 Significant at .025 4 Significant at .010

o« * . Y ‘.' .
' . Al s {; ! ‘% R . .
» . [
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The results of the switching regression were further ufulyud by

computing the parameters of the ordinary least squares model for the.

period of plus/minus twenty-four months surrounding the interlisting

'ionch. and the period prior to and following the switch point fdentified
in the switching rogrn’liom vhich varied from firm to firm. No
comparison of the results of the different estimation fperiods 1is
1nt;ndcd. Raéhor the parameters of the regression ioglol for the period
plus/ainus twenty-four months surrounding the intoriisting month are
included -1n&o$mc might be a natural pafticion in the sample if the
l;ritchin; t’oshniquo had not been employed. These results are tabulated
' A

in Table ‘7’;,23,150‘#'. An examination of the parameters of the regression

model calculated before and after the switch point tends to confirm the

" results obtained using i{ntervention analysis. For the most part risk

rose in the twenty-four month period following the interlisting month as
compared to the twenty-four month immediately preceding the interlisting
months. These results are generally upheld when lynteutic risk 1is
exanined in the pre and post switch period. With the exception of Placer
Development, Numac, Massey Ferguson, and Page Petroleum, systematic risk
rose following the switch point. In any case gince the period examined
in the svitching regression is of much long-cr duration than that used in
the intervention analysis, both for  twenty-four .months following
{nterlisting as well as for the period following the switch point, the
risk parameters which wvere estimated tend to confirm the ﬂndin;o of the
interlisting life Kc\:yt:lo in that the increased riskiness of firms during
the utu‘rc interlisted phase as compared to the pre-interlisting stage

of their development is frequently translated into increased systematic
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risk. Finally, for some firms, there {is ivldcngo of. the predicted

decline in systematic tl:k/t;,long“lii; following the event date.
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'l'he ujor thrust: of the empirical: research An’ this chapt:er"'
b ¢,

- revolved about t:he i.n'veltiget:lon of t:he market respome to the event of g

2

f intemtioml mt:erli:ting In chi- re;urd the risk- ret:um relhci.omhip i

.-

- of the fim wvas analyzed- on a cise by -case basis.g enploying the:
. L '.technique- of lwitching t’egre.u:lon;‘ and inter\rention nnelysis The

‘relulu obt:eined were conpared to those yielded by the more, comrem:ional

o

" event ltudy epproech As entic:lpated the convent:lona% approach yielded,k

ltgnificenb' evenge reliduels md cunulntive average residuals. These

LY ~ findings, it was nrgued ehould be vieVed in light of t:he poasible

changen in eystenetic rilk occurring conconitem: with 1nt:emationa1

. . slnterlilting Abnoml returns vhich vete detected would :hen be viewed i

u reflect:lng the greeter conpenution demanded by 1mrestori for holding ‘

:,ﬂms over a ri-kiet period 1n the:lr evolution In general except at

3 .
re‘.l.atively low levels sof lignificance, ebnomal ret:urns were not

’, _detoct:ed vhen mtervention emlyeil repleced— Convem:ioml ovent: ecudy

~

' "nethodology Equelly iupottnnt: however, " 'was the find;lng that

iintemtioml interlinting appears t:o be accompanied by :lncreues in ~

e eyetemcic risk 4 result’ t:hat: vas aleo predicted using the 1nter11:ting’ i
‘" (
11fe cycle epproach and which vas Qupported both by the. intervention
‘J) . 3
tmlylil as well as the lwit:ching regrenion approech Ve . .
’ A -
vy : ‘ o ' "?. ’ -

v

. . . R »
. .
& . .
Y. JERN ' \ . \ - ' .“
’ f . - « * H
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_ CHAPTER EXGHT -~
CONCLUSIONS

~ ' /

In this dissertation - the connequences' of ‘intemt:ionel

N :lnterlist:lng were enalyzed using a variety of nethodologicel epproechel .

A descriptive 1ntzer1:lst:1ng§!11fe cycle frenework was’ developed to emlyze

) the 1nterlist1ng phenomenon which did prove effective as a conceptuel

tool in examining the ipsues_surrounding;intetqatioml interlisting. -
. % Yoo : o .

The results ptevidea by the nul'tinomial‘ logit enelysis lent

- strong empirical support to the argument that 1nternetiom1 interlisting

‘could usefully be viewed within the context of an interlisting,ltfe

: cycle.‘ In particulet. firms ‘appeared to. ‘indeed- :_lntetlist: at a robust

N

stage’ in: 'thei'r ) dev‘e].c:pmen"t which was eieinpl:lfied by heightened

'

' profitability .‘d\.\'ring 'this‘et‘ege: ‘This feci:, alone, could cause shire

®

,’eppeared to“ﬂeccom';'aqy the . currently interlisting phase of svolution. A

)

.. conventional e\;eﬁi: ‘study. "as of the type 'carried out in this

"dissert:‘a'tion,' provided evidence’ of ‘abnormal ‘:rett;rns and hence market

s

inefficiency. ° However, once-chnnges~ in risk were'eé\cbunted for, such

abnormal returns ‘dissipated. It vas“ found that din:ing the- cutrentiy

e

iﬁterlisting period, capital expendi.t:ure’z‘,roee', To t:l:le‘ extent then that .

", the market anticipated future profitable capital ex}:enditure following

L}

interlisting, positive 'excesB‘ returns are again consistent with market

~

L]

price'@ﬁcreases in an qffic‘ienf. ‘market. Increased risk, however, elew

-

g 4‘
A}

" efficiency. Duri;'\g ;, the ﬁre-intzerlisﬁng "stage and the currently.

:I.nte.rlisting stage, it vas argued that firms vo‘ul\d rely -ore'extenei'vely

upon lintemal ‘sources -of fir cing to fuel capital experiditure

requirenents _and only when 'entrenched .upon the foreign exchange would a
: > e 5 ; . ~

3 £
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moYe. generous /dividend' poii-cy be . obgerved. A&’ discuseed ‘more . fully

LN

~eleevhere in 'Ehis dieeertetion, t:he inpect of en increese in dividends .

upon ‘share prices is difficult to assess due to the ret:her lerge amount

of conflic:ing evidence eveileble In some etudies, neverthe‘less, share

' 'prices eppeer to reacc favdrably to, increases in dividends At the very

) 1eeet increeees in dividend payout are not: enticipated to depress st:ock

pricee Thus ebnomel tetums could ‘oceur in’ pert due to the' market 8

S

eueument of future higher dividends and hence again be consistent vith

lerket: efficiency In eumary, then, the result:s of t:he nult:inomial )

-logit emlysie teken together with. those obteined using simpler
, descriptive scetistics‘eppeer to, point to cqnvem:ionally measured excess
"‘'returns being consistent with market efficiency. Nevertheless, it is not

i necessefil)-‘ the case that &he ‘e'bsence’ of abnormal returns would indicate

nerket: inefficiencj.' incieases ,in systematic risk during the event
period nikht - overwhelml "other fact:oi's ‘and consequently produce
conventionelly neesured ebnomel Eeturns

. ' The’ inue of the chenging riek profile of the firm was directly

eddreeeed in this dinertet:ion As discussed above, evidence wvas

uncovered of heightened cotel riek during the interlisting period.. The

'

. intervem:ion enelysis uet:hodology enployed in this research confimed

chet: the heightened totel risk eleo t:renslet:ed into increased systematic

risk during the event ‘p’egiod. Nevert:heleu, purely Btatistical phenonena

may also have contributed to the observed increases in s¥stematic risk.

Given the evidence i’eg\erding the relationship between international.

interlieting end‘liqqidity vhich vas pi-bvided by Taylor [1986) and also

‘the' results of the present research that .found inport:ent‘ increases in

<&

5
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liquidity following interlisting,*increases in syltoiati.c risk may have

occurred as a result of an attenuation of the thin trading bias. This is

was observed to 1ncrease during the cuttently interlisting phase of the

not considered to i:e the sole: explanation for increased risk. Total risk (

interlisting 1life cycle Furthdrmore, Kalay and Lowenstein [1985]
provided corroborating evi‘depce with reg&rd to increased lylteuﬂ.{c risk
‘ accompanyiné ‘events of consequen‘ce .‘ Turnbull [1977] argues that
systematic risk may increase when growth-in eamix’{g{por share tapers
off. The results obtained in the nmultinomial logit analysis pfov‘ided -
evidence o_f .much slower growth in umi..n.gs pér lhure. in the currently
interlisting phase when compared to the pre-interlisting stage. Thus the

increased systematic risk cvidcncedv in the 1ntor\;ontion analysis results

is prpbably not completely attributable to an au:e‘nuncion of the thin

trading bias. Unlike previous studies condicted by Reints and Vandenberg ,

{1975], Ying, Lewellen, Schlarbaum, and Lease [1977], ‘and McCormell and

Sanger [1984], which found.no evidenéa of a change in risk when the firm *
moved ‘t"rom an over the counter market to-an organized exchange; this
dissertation provi.dcs‘ strong evidence supporting tho hypothesis of
" heightened systematic risk following interli-utin.ga. Moreover, once ‘such

increases .in risk as we11‘u the removal of possible autocorrelation is -
accounted for, excess returns are in general not significantly different

from zero. In the cases where significant excess returns were dotoctud; 4
"moreover, high critical t values were not used. | -
wa; t:h'g market efficient with respect to the {interlisting

event? 'Prima facie, the absence of abnormal returns 4&s wsually

~

considered to support the hypothesis of market efficiency. Howsver,

sty
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" given the robust performance of firms during the currently interligting

v

stage of their evolution, persistence of ri;k adjusted abnormal returns
would also have been consistent with 'urket effi 'oncy._ In this study it
appears that the heightened risk during the 1@11-:1::; phase balanced
the 1lp;ct of the more robust performance of firms in‘ the currently

b} 4 A
interlisting phase of their development. !

The ruuit:‘ obtained using switching regressions serve to

- ‘ f .
buttress .those of the intervention Elyah and, furthermore, are

congruent with thc ‘evidence provided by the multinomial logit lmlysis:

Following int:crmt:ioml interlisting, a switch in the rogrcﬁion

rolttionship between the‘roaliz-d return of the fin. and the realized

i

rcturn to the vnlue veighted TSE index occurred. Fron thin nmlyus. it
seens npp-ronc thu: the impact of international mtetlistlng is .not
fully fele until comlderable time following fhterlisting. In fact,
thou results fic very vall wvith the interlisting life cycle frmvork
\uthin that: cont:cxt the firwm 1- loving on an upsvlng trend during the

first two stages. VWhen the mature interlisted phne is attaincd.

hovo\‘uz_'. it was seen .‘thvn‘t the econpmic performance of the firm vas

9

distinctly ditt:orci\t An mtﬁte when compared to the two previous stages.

v

Hon:'.l. the svvitchin.gf‘rcgru:iom uy‘ in large’ partlbe roflecting the

progrcuion of the "fira fromVits currc’ntly interlisting stage to the

’ uturo lnc-rusc.d ocage It is also possible that once the firm hs

. boco-o ontronchod on the foreign oxchanju. its share prices are

dotorlinod 1ntematiom11y rathor than tutiomlly This argument was
favorod by Booth and Johnlton § 1984] in their ltudy of dividend policy

nq it rohcu co th. intcrlhtcd ﬂ.rl.

»
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" APPENDIX I -
Accouucmc STANDARDS

.This infor ton is taken directly from Robert Bloom’s *"The Impact of
Cultural. Di;foronccs Between Canada and the United States on Canadian
- Acgounting. - Paper presented to the European Institute for Advanced
- Studies in .Management, Amsterdam, June 1985, .

.. KEY DIFFERENCES BETWEEN CANADIAN AND AMERICAN STANDARD SETTING

'CANADIAN:  AcSC

.o An arm of CICA; 22 part-time, unpa:lfd volunteerl who serve 3-year terms;
e ‘hu a $450,000 (U.S.) snnual budget. ﬁ '

Nothing comparable to SEC. The Canada Businegs CGorporations Act (1975)

- assexrts that financial reports of companies incorporated under this Act

5 - ' - must be prepared in accordance with the CICA Handbook, thus making the
' . AcSC the standard setting body. Additionally, various provincial
sscurities comissions require companies that trade their ucurit:ies in

- . those provincu to adhere to CICA recommendations.

' AH!RIOAN. PAS_B

‘ S;VQn ‘fuli t::i;e. indebendént. well -paid menmbers, who serve 5 year terms
(vi.t:h one possible raneval); has a §10,000,000 (U. s ) annual budget.

SEC oversees FASB's- vork ’ )
_CARADIAN

Uses external task forces to a limited extent.
Esphasizes secrecy: . No meetings of AcSC are open to the public.
Relies essentially on research of other standard setting bodies.
Doss mot use a conceptusl framevork. ,

" Citeulates only exposure drafts to the public.
Holds no public hearings.- -
Two- thirds vote of AcSC menmbers to pass a stmdard (recommendation).
Latters of c¢omsent only on exposure drafts available for public .
imp.ccion after the standard (recommendation) has been adoptod

" Uses an oxtcrml task force -for ench project.
Esphasizes openness and due process: All neotings of FASB are open to -

publlc. :
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Conducts or funds research to a -igniflcant: extent (e.g., the economic
consequences of standards),

Uses a conceptual framework for guidance.

Circulates discussion memorandums and exposure drafts to the public.
Holds public hearings on discussion memorandums.
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" arPmiDIX II

QUESTIONNAIRE -

P —
2 . &
, .

1. ‘ 'l'ho {dea to intcxlhc on mxx or the N’YSE came fron

(a)
+ (b)
€c)

m f’.n ' . s ), \
‘The Marketing Dopnrtnom: of the Stock Exchange |
Both . :

N

2. About how long did it. ukglfto- your initial application to list on the °
NYSE (AMEX) un:n tho actual listing t:ook place?

3. When the

.  (a) The
(b)<Yhe

Y- 7 (e) The

. (d) xﬂ‘.
() The

(£) The

(g) The

fit- made tho decision to 1nt¢r11st: it vas hopod that:
price of common stock would rise :
liquidity of the stotk would rise

firm would be able to tap naw equity resources

firm would be able to tap new debt resources’

firm's ‘product sales would bensfit in.Canada“

firm’ 8 product sales would benefit in the U. S.

firm 1htcndod to invest in new plant in the u.s.

* (h) Other (pluu specify)
‘H'hic.h of the abovo vas (were) con%ldcud as overriding fnctotl. £f any?

L. As a ruult of 1ntcrlhting. foreign sales of the firm’s products
' increased by ——v— Psrcent one year aft{d‘r 1ntor11|t1ng? Tvwo years?

: ;__,____7 ‘l'hrn yurl ?

l - "

Vorc U.S. S.E.C.. tnghtnclon toqu1rountl viovod as an cncuubrance ‘to .
1nt0r11.t1ng? .o T . NN

At the :ilo of lntnrlnting on NYSE- or AMEX what were th’e)npptoxiute .
‘legal and asccounting fees 1ncurrod 1n order to ut:infy U:S% 'listing and
disclosure nqnirmnu? , ) s

7. = What wers: tho hpl and account:in; coi\n to maintaining a NYSE or AMEX
b I lhtlt\; this. yur (ovor and Abovc the NYSE - or AMEX listing fees) ?

' Fré- the point- ot' view of the Firm, 1isting on NYSE or AMEX:
. u) Aceo-plhhod the Firm's objectives
" (b) Was detrimental to the I-‘itl
' (c) Had no effect

9. What udo you ghoou t:ho NYSE (A!(EX) as :&poud to AMEX _kNYSE) ?

. . ,
‘/.,‘f “ ’ . !

et
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. APPENDIX III
TS! BAS!D FIRHS INT!&LISTED IR THE U. S

Interlisting
" Date
Alcgn Aluniniun 05/31/1950
Inco R T 12/20/1928
., ~Seagram , "12/02/1933
" McIntyre Mines 01/09/192
- ‘Campbell Red Lake Mines .04/11/195
Dome Mines _ 06/16/1915
. Canadian Pacific Ltd. 01/24/1883
~ Brascan . | 04/17/1925"
.:Imperial .01l < 06/21/1921
_Asanera .01/18/1952
Canadian Occidental . 02/05/1962
‘ Dome Petroleun 09/22/1952”
Husky o011 , 11 06/14/1960
North Canadiar 0ils .03/13/1922
Prairie-01il Roynl:ies : 05/29/1956%
‘Seurry- Rainbov 04l 02/17/1959
- Comfnco . - . - ' 10/16/1925
Lak. Shore Hincl - 06/2771921.
ﬂright Hargreaves )(11131 06/06/1927
“Canadfan’ Harconi 12/20/I9ZSj
‘Domtar e ' $10/16/1930°
" Ford- Clnld‘szz-: L ~04/30/1929,.
CRedlaw . 1 -7 .- '09/20/1946 . -
\‘)up "Algom - ~ 7 07T/01/1960 - .
Gulf Canada e 06/27/1921
Giant Yellowknife - 07/11/1960 : -~
.Westcoast Transu;rgionw ‘08415/1964 -
. Massey Ferguson .- 03/07/1966 . -
Bow Valley Ind. .- 06/21/1968
‘Placer Development' p -03/197/1969 .
) Genstar . 08/25/1969_1
" 'Banister Continental- 0&/02/1970
. " Total Petroleum ) 01/06/1970
" Northgate Exploration™ 02/03/1970
‘Nunac 041 & Gas - 01/06/1972
. . Quebecor __ T 01/19/1973
. Chieftain Development . -'04/14/1975
Northern Teleconm ° 11/10/1975
“-Bell Canada 08/18/1976
_~Inter-City Gas 08/30/1978
. » Westburne International 05/10/1978
Page Petroleun— 10/26/1979
MacMillan Bloedel 12/21/1979
Texaco Canada _08/01/1980
13/11/1980

. -
‘
cfle o .
-“
-

" Exchange

NYSE -
_ NYSE
NYSE .
NYSE
NYSE
. NYSE,
NYSE
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APPENDIX III CONTINUED B S

é’ “
) co-puny Name Interlisting Exchange
\ Date
) Valker Resources® ' 0471071980 NYSE
. [, CP Enterprises ,07/20/1980 - NYSE
) Mitel . . 05/18/1981 NYSE -
- Echo Bay Mines = . 10/11/1983 . " AMEX ' \
MSR Exploration . 09/13/1983 AMEX : '
Campbell Rnourcu 06/13/1983 _© NYSE - ' T
Ranger 011%+ 01/28/1983 " NYSE .
' . Malartic Hygrade . © 07/06/1984 AMEX ‘
Scoptro Rolonrcu . y/17/1986 AMEX Co
. ‘ . "y ; |
-/ *Dnto of listing folloving merger. Original firm' had been 1ldted ‘since .
, 1945 S 2
**Dnto of switch from AMEX to NYSE. Firm interlisted in 1971.
. ‘o | N . . .
~ R
.&‘:—_—‘\’ -
. L4 - ) : ” v i
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’ APPENDIX IV
VARIABL!S USED IN HULTINOHIAL IDGIT ANALYSIS

)

Vpriqblé daf.initions are adapqed from anm_n_nux_‘_l_ﬂnmﬂ [1984].

.
.
w

The sum of current assets plus net plant plus other rion-current assets.
Non-current ussets are defined to incl ée 1ntnngible assets, dafcrred
itens and investment advances. )

»
- .

Debt obligations due more thnn one year fron the conplny s balance nhoec
date.

u!: s.l!‘. N v '

Gross sales less cash’discounts. trade dilcounts. returned sales and

‘allowance for which cred;t is given to customers. ) : l

\
.

Income before extr rdinnry 'items and discontinued operations pss
preferred divide requirements. This  variable {is adjunced for the

ldditionnl lavings due to -common stock equivalents. S :

-'Total dollar anount of dividendl excluding stock dividends, declared on

the common ttock ‘of the conplny during the year.

<«

The net number of all counon lhatcl outctnndlng at yoar end oxcluding o

treasury shares and acrip !

. The number of common shares trnded on a calendar year basis for ‘all

exchanges. : . y

’ < vt * *\, . - 7 ~

The amount spent for the conscruction'anq or ucqulsitlon of property,

- plant-and or equipaent.

This variable includes the dollar value of common stock outstanding

including Treasury Stack ndjuptnentl. capital --surplus, and  retained

earnings. . ' e : "

” .
'

Net sales less cost of goods sold and operating ixpensoi. Operating
expenses are exclusive of depreciation, amortization and depletion.

‘o
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.

EaY

Pri.ury earnings por shnre oxclude- oxtraordlmry items and dhcontinued
‘opprations. For Canadian companies -the value-of earnings per share 1-

buod on the clnn of stock most 'widaly held and traded in Canada..

o
-

<

o~

' -vnimus‘mwuum BASED ON THE mcmmc_,nar;‘nmm s

.

. Operating Income Before Dgprocintionﬂotai,_uuets

Standard dcviation of the ratio:”
Opcrating' Income Before Deprccintlon/Comon Pfqulty as Repor:ed

R

Common Dividonds/f:amii_xgs Avaflable for Cémmon

1
-
.

» 3 N

* Common- Shares Traded/Common Shares Outstanding

4 L
-

Growth in Long-term Debt:
Percentage Change in Long-tern debt calculated annually

’

’

s ' . |

Percentage Change in Earnings per Share calculated animally'.
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