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1 Introduction

‘This paper investigates the stock volatility-volume
pelalion in Lhe Canadian and French markets. In
particular, we use (iranger cousalily tests Lo eXall-
ine the dynamie relation betweer daily stock price
volatility and trading voelume. {lausaliny tests can
provide useful informalion on whether lnowledge
of past trading volue movements improves shorts
i [orecasts of current and furnre movemnents in
stocl price volatility, amd wvice versa [ ez [irooks,
1998).  Although there have Leen miLmerons Cl-
pirical studies Lhat have examined the relationship
between trading volume anil stock volatility, these
siclies have [ocused almost excelnsively on the U3
mackets, There is & relalive scarcity of literature
investigating the relation i1 the less well-developed
markets. Following Lee and Rul (2002) we examm-
ine the causal relations not amly for domestic stock
markets but also for crose-country markets using
the data of the Canadian and French stock markets.
Woreover, in this resepreh the rpotal' prading volume
is separated into e expeeted and the wnexpesled
volume whereas most previous research investigased
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seotal’ volume. Further, in acddition to the two masl
commenly nsed measures of stock volatilily-that is
the absolnte value ol the returns and thelr squares-
we nse the conditional volatilities from Lwo alterna-
{ive GARCH-rype models. These models can mimic
oo stylized empirical [acts of stork market volatil-
ity (i) volatilities are highly persistent, and (i)
volalility responds o price movements asymnetri-
cally.

This study provides strong ernpirical support for
the argnment made among others by Brooks {14988)
Lhat daily stock price volatility and trading volume
are interternpoerally related. Henee, instead of focus-
ing only on the univariate dynamics of stocl price
volatility one should gtudy the joint dynamies of
stock price volatility anid srading volume.  More
over, as Bessembinder and Sepuin (1993) poin out,
il is important distinguish belween cxpecied and
unexpected triading volume,  The following obser-
vations, among other shings, are noted abous the
volumevolatility causal relagionship. First, for Lhe
eniire perivd from 1992 Lo o002, in France Lhere
is o strong bidirectional [eedback batween volume
and volalility whereas in Canacdla there is strong evs

[sim fror their belnful suggestions
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tdence of causality runmning only from volatilicy o
volume, These causal relationships are robust to the
rieasures of wolatility nsed. Second, regarding the
erogs-ceuntry relationships the Canadian (French)
volalility in theee (Lwo) oul of Lhe fowr cases alleces
French (Canadian) velume significantly, Third, al-
though the above results are not gualitatively al-
tered by changes in the measure of volume, the
volume-volatility relationship is weaker for unesc
pected slume than ke expected volume, Finally,
when we examine the sign ol elfecos of 8 variabls
o the olher varinble common response  palierns
omerge from the two stock markets,
moat cases the causal relations are positive,

That 15 In

The remainder of this paper s orpanized as fol-
lows, Seciion 2 provides o summars of existing the-
ories and empivical evidence, Seclicn 3 collines Lhe
data which arc used in the cmpirical lests ol this pae-
per. Section 4 lays out our econometric model and
reports and discusses our results, Scotion § containg
summary remarks and conclusions.

2  Prior resecarch

Thix section reviews previous research on the rela-
Lion belwesn slock price clisnpes and Lrading vol-
ume. There are several explanations [or the pres-
ence of a causal relation between stock price wolatil-
ity and trading volume, According to wvarious mix-
tures of distributions models there iz a positive re-
Iation betwesn current stock return variance and
trading volume.,  The sequential informalion ae-
rival models also suggest that lagped absolule stock
returns could have predictive power for current
trading volume and vice wversa, Harris and Raviv
(1993) asaume that traders receive commoen infor-
mation bt differ in the way in which they inler-
prel il. Their model predicts that absolule price
changes ond trading volume are positively corre-
lated. Drailsford {1946} points out that a positive
correlation herween the trading volume, recurns and
varianes may be inferred from the fact chan the tracd-
ing volume and both the lavel and variance of re-
Lurns exhibit similar U-ghaped patieros dociog U
Lrading day.

In what follows we summarize several empiri-
] shedies Lhat investigate the relationship beltwesn
stock price and Lrading volume or belween volatility
anel volume. [noa survey paper Karpoll (1987 finds
that 1# of the 14 empirical investigations that exam.
ine the relarionship hetwsen ahbsolute price change
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and wolume report a positive correlation.  DBhagat
and Dhatia (1996 test for cawsality in both the
mean and the variance and demonstrate that price
Brooks (19935), amploving
Loth linsar aned non linsar CGraonger cousality tests,
provides cxlensive evidence of bidirectional food-
back between volume and volatility. [le used the
square of the dayv's refurn as a measure of the Dow
Jones stock returns volatility, Lee and RBui [2003)
showe rhat there exists a positive feadback relalion-

changes lead volume.

ship between trading vohune and eeturn volalilily
i Lhe dhree Incpest stock markels,

Although there has been extensive research into
the empirical and theorerical aspects of the stock
nrice volatilitv-volume velation, mwst of this re-
gearcht has locused on the well-developed financial
rrkela, wsually the U5 marckets, However, somc
shadics hove cxamined the volatility-volume rela
tion in markets outside of the United States. In
particular, Brailsford [1996) uses both the squared
returns and the absolute value of the returns as mea-
sures of volarility. He provides support for a positive
ralationship betwsaen crading volume aond volatilicy
for the Avstralian stock market, Saatcioglon and
Starks [ 19958) cmploy Latin America stock data aned
document o positive relation between volume and
both the price changes and their magnituda. Chen
el al (2000) find a positive correlation hefwseen
trading volurme amd the albselule walue ef e stock
prive change [or nine major stock markets, Some
recent studies have oxomined the price volume re
lation in the Korean stock market. Tor example,
Karanases and Kim (2004) examine wherher the
financial crisia affects the dynamic interaciion e
tweens volumne and volatility and show that it is im-
purtanl (o distinguish belween domestic and foreign
investors’ trading volume,

3 MNleasurement issues

3.1 Data and sample periods

The dars ser naed in this sbedy comprises dadly trac-
ing volume and closing prices of the TSX Composite
Incex {Canada) and CAC 40 Index (France), run-
ning from 2 January 1992 to 30 December 2002
The data were obtained from the datastreamn. Daily
stock returns (rp) are measured by the daily diffoe-
emew of the log prices (o) | _](]g{fi—..} = 100,
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3.2  Volume

The measures of Lrading vehune used in Lhis paper
are Lhe daily total French (in Luro) and Canadian
(in Canadian dollars) value of shares traded. The
value of shares is used as the measure of Lrading
volume in this study because Lhe pmunher ol shares
does nel take into account the rclative tacket value
of the individual shares, Brailstord [ 1996) employs
chree different measures ol trading volume {Tiu1-
ber of transactions, number of sharcs traded and
vilue of shares traded) and arpues thar the mam-
ber of shares traded s the least preferred rmeasure
of trading volume aml shonld be avoided in fusure
research, Stationarily in rhe leading vislime series
is induced by detrending rhe scries by dividing by a
100=clay moving average of Lhe ilue of shares traded
anl Lhen taking che natural logarithm (see Broolks,
13494],

Voreover, as Lee and T (2002) poinl out, an
imporlant distinelion n mvestipating the wolatilily-
volume relationship may be Lo distinpuish between
epected and uncxpected  trading volume. For ox
ample, Bessembinder nnd Segnin {1993) find that
the effect of chanpes in expected volume on atock
volatility is much lower chan the impact of an
nnanticipated volume shock. Accordingly, to ss-
ess whether the volume-volatility relation differs for
forecastable versus SUrprise componencs of volume
we decompuse cach volume series into twe Colnpo-
nents, To compute sxpeeted and unexpeeled tracd-
ing volume, we s autorepressive models with 13
and 15 lags for Canada and France respectively. We
use the regression residnals as unexpected volume
and the rest as cxpected volume,

3.3 Volatilily

In what follows, wo use three different measllcs
of slocl volatility, The moest pommonly used mea-
sure is the squared return serles [sec Brooks, 1498,
and the relcrences thercing. Secund, we ise the ah-
solute value of the return series (sce Saatcioglon and
Starks, 1998). Brailsford (1096) uses both the ab-
colnle value of the returns and their sgquares a5 a
mansure of volatility, Lee and Rul (2002} point
oul that the results from their causalivy tests be-
ween tradiog volume and volatility measured by
a GARCH(1,1) mudel were vely simnilar to thoso
with squared returns, Henee, as 2 thirgd messure
we nse the estimated volatility from two alterna
Five GARCH-type models. These are the Frawslional
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inegrated asymmetric power ARCI (FTAPATRRCH)
modeal proposed by Tse (1993) and Lhe fraction-
ally integrated ex ponential GARCH (FIEGARCH]
model dofined in Bollerslev and Mikkelsen {1996].

Mexl, we defing the mean cruation of stock Lo-
turns [ry) as

ty = &= Ep =+ B5_1.

[hat is stack returns follow an MA(L) specilica
Fion. We alse assume that gy 18 o mditionally nor-
sl with mean zero and varlance Ry Pul difler-
pully, &l ~ N0, he}, where (h_q is the in-
Formation sel up to time & — L First, we use the
FlECARCH(L, 1) model, propesed by Bollersles and
Milikelsen [1996]

(1 el
Trifhe b = it — S S
Ll Fy {1 = Il'TL}I:l = L”!J

¢
lﬂrli‘:f- T 1:“\.
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where w = 0, and e; = &/ e, Second, we use the
FIAPARCH(1.1) model introduced by Tse (1998]

(1 —al)
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where 4w = U, and v < L

We estimale the varivus GARCH models using
quasi maximum likelihood cetimation [QMLLE). Fs-
Limates of the GARCH papamcters are shown in
Table 1. Several [indings eancrge fram this table.
For the four fraciionally inlegrated models the es:
timalec long memory purameter ig in the range
0361 = a4 = 0.781 In the FIEGARCH models
(e estimates for the [ractional differencing pare-
meters {ff]l are relatively large and are statistically
significans, Turther, negative shocks predict higher
volalility than positive shocks, sinee in all four cases
the estimated asymmetry coefficient (% ) is signifi-
eant and negative. For France the value of the power
cocfficient. {4) is less Lhan but not significantly diller-
ot from Lwo. Thal is, the conditiona] varlanes is 4
linear function of lagged squared residluals, To sharp
comtrast, for Canada the power term iz ol signifi-
eantly different from wnity. This, it seetis that the
conditional standard deviation is a Vmear function
of lagped absolute regiduals.  Generally speaking,
the parameter estimates SUpport the idea thal long
memory effects are present in stock volasility. The
ceslls also show strony evidence of asyrunetry in
the conditional variance.
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“Table 1: Two alternative GARCH madals,
FILRCGARCH FIAPARCH
FR AN FR. CAN
[ VT (.05 (.01 .04
[0.01 | [malf (] [i1.15]
# | (03 017 0.03 .16
in.02) [cr o2 0.0 A
& -1.19 1L.OG | 02 0.07
[l 24] I0.48) In.ot [11.04]
& | 1.62 | 025 [ 019 |
. [n:7s) (s 1]
A0 D3R | =048 | 05T 0,60
| o1 [ 24) [2.13] e
A =008 | =004 T S %
| n.0n2 I 123 015 | (030
il 016 i, Lt
I 27 ) TG
o | 078 072 .35 {4k
; [0 [0.15] fu.1o) [0-19]
d 1.65 1.25
_ [0, .38

Nokes: This table reports QMLE porameter estimates
for two alternative GARCH(L 1) models. Standard errors are

Fiven in brackets.

3.4 TUnit root tesks

We also test for the stationarity properliss of oor
data using the Augmented Dickey-Fuller { ADF) and
Phillips-Perron (PT) tests. The results of these tests
(nol reported), imply that we can treat the warious
stock volatility series and detrended trading volume
Series as statlonary processes.

4 Granger causality tests

The following bivariate antorepression is used to test
for causality belwesn the trading volume and svock
return volatility

¥ i}
€y = Z -y + Z By + ey,
i=1 E_J

" =

Me= D Gitioi+ 3 thities + vr,

f=1 i=l

where ¢; and 1y are 1.i.d processes with zero mean
and constant variance. The optimal lag length (3
of the system is determined by utilizing the Alkailc
(AIC) and Sehwarz (STC) informartion criveria. The
test of whelher gl stristly Granger causes aiy)
s simply a tesl ol Lhe joinl restriction that all the
bifes), ¢+ = 1,....5, aro goro. I esch cases, Lhe nll

hypothesis of ne Granger causality 15 rejected if the
cxclusion restriction s rejected. Bidirectional feed-
back cxists if all the elenenls b, o, 6 — 1.0, 6, arme
Jokntly significantly cifferent [rom wero,

MNext ww report the results of Granger causal
ity tests bo provide some statistical evidence an the
nature of the relalionship betwesn trading volume
and stock wolatility, We liesl perform Wald rests
and in Table 2 we report the Fostatislics of Granger
vanzality tests using fve lags, as well as the sign of
the effect in case of statistical significance.! Panet
A considers Granger cangality from trading volume
to slock volatilicy. Panel B reports the resules of the
canusality tesls where cauaality runs from the stock
volatility to the trading voelume.

For Trance, there is strong evidence of o bidi-
rectional feedback between volume and volatility,
This causal relationship is robust to the measure
of volatility used. Howeser, we find that the trad-
Ing volume does e Granger-canse ‘FIAPARCH
volatility and thal it s independens of changes
in souared returns. Morcover, in Cansds Chers
15 strong evidence of causality running only from
volatility to valwme, This confirms the difficulty of
improving the pradictahkilivy of volagility by adding
public information about trading volume, These re-
sults arc not gqualilalively allersd by changes in the
measure of volatility, However, when we use Lhe ab-
solute returns as a measure of stock volatility we lind
that volume has a weak impact on stock volatility,

MNext, we invesbigate cansal relations among
trading volume and volalilily across the Canadian
and French stoclk markets, Cwverall, we [lnd substan-
tial cross-country interactions and an infuential role
for wolatilivy. In particular, the Canadian (French)
volalility in three (two) ouc of the four cases has a
mild impact on French {Canadian) volume. Thers 1=
a lack of o causal effect enly o ‘FIAPARCH® Cana-
dian (French) volatility to French (Canadian) wvol-
ure,  This finding has an important implication,
For sxample, the evidence of causality munning from
Le Canadian volatilicy to the French sobeme sug-
goests Lhat 1L may be possible to use lagged val-
ues of Canadion volatility to predict French wol-
wme.  In sharp contrast, the French {Canadian)
volatility in almost all the cases is incdependent of
changes in Canadian (Trench) volume. [However,
Lhie French volume affeets the Canadian absolute re-
turis wealdy,

1 i - g % f Vi
Figures showing dynanic clfects based an impulss respomses are available upon reguese.
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[ Tuble Granger ransaliy tesls hetwroet:
trading volume and stock volabiling
[l |72 | AP | EXP
Panel 4
THy VLMo VETy)
i =CA |f'e;f?9 086 | 1.60 [ 091
=i+ |
i IR |48 | 037 | bal | .43
Ty VIMpp =VITe)
i=ITL | 2.50 2.52 1 1.51 | 2,80
e I B | anf |
[i—CA [ 2.1l | L.01 |n.7-7- 1.24
s+ ]
Pancl B
':;H[J:.I'I."ILTC!_J w'-f-"n"']_.-.r"»"lﬁ j n
i—CA | 220 | 161 | 2.02 | 2.00
sl | i) | ikl | el
T=IR | 2.82 [ 1.68 | 131 | 281
L | *””:"'}_ (43 | el
(Hy: VLI pr VLM
[T=FR | 1.74 ] |18 [ 293 | 3.20
i+) ity | meril |
|_i— CA z[wj || L8O 1.19 | 1.54
ot VLAl —eWTTg  Troding volume clims ot
Crranger-canse stock welatility. VITy  orWLMp  Htock
volanility cdoes nul Granger-cause rading volume. VLM i

Lhe detrending trading volume, ¥LTp s the stoek wolalility
as meagured by sither che wbsolute value uf returns -I_|':'"¢i],m'
their squures :'.r':f} or the estimated conditional varsnes from
aie of Ve o ajternotive GARCH type models (AT and
EXF denote the ‘FIAPARCH" and TFEGARCH" wolatilitice
resprecively], PEEFEY and  denate signifeauce at the (AL
0.05,01 10 &nd 015 levels, respoctively. A {2y indieates that
the dynamic effect based ou impulse responses i3 puositive

[negative).

The ahove regults are nok cuaalitatively alterad
by changes in the measure of volnme, Lable 3 ro-
ports the causal relations between stock volatility
and expected trading volume. For Franee we find
o fesrdback relation between expeeted volume anil
welatility whersas in Canada Lhere is strong evidence
ol causality running only from volatilily to experted
volume. Tn addition, the Canadian volatility ullects
the French cxpected volume strongly. These causal
relarinmships are robust to the measure af volatility

used. Moreaver, the French volatility in Lwo out of

the [our cases has a significant Impact on the Cana-
dian cxpected volume. We ghould also mention that
Lhe volumevolatility relationship is weaker for “to-
tal’ valume than for expeeted vohune.
Furthermore, Talle 4 presenls the eansal rela-
tions between stock volasility and unexpecled srad-
ing volume. In most of the cases the results from

the causality tesls between volatility wand unex-
peated volume arc very sitnilar to those between
volatility and expected volume. However, in France
vhe unespacted volme is independent of chauges
in hoth absolute and sguared relurmns amil il does
not CGranger cause Lhe I [TAPARCI volatility. In
addition, in Canada there is a lack of & causal el-
foel ol squarsd returng wh uncxpectad volume. o
the volume-velatility relationship is sirongcr
fur cxpected volume than for unex pected volime.

H1LLL,

Finally, as Les and [ {2002) poinl cut, onoe
e putablish cansal relations it is natural to eI
the sign of effects of 2 wariable on the other variable.
T particular, we examine the response of wolalility
{voluma) to a one-standard devialion shock i vol
wme (volalility). Some commen rosponse palinrns
emerpe [rom the b stack rharkets. Inomost cases
the ransal relations are positive, ln sharp contrast,
for France the expected trading volume has a neg-
ative impact on volatilicy. In sum, there is strong
ovidence of a positive volume-volatilivy relationship.

Tuble 3. Ciranger causality fesks betwean

expeered trading volime and vizlatilility.

) | i I ¥ | AF || EXT

Pancl A

T{Hn VLM VLTt ]
[ =CA ] 156 [ 058 05 181

[=FR | 124 | 155 [137 [1.46

(Hy: VLMpp =VLT:) )

i=IFT | 2,70 3.13 | L8] 2.50

e I L

i —=CA | 137 .43 (.78 (.65

| Panel B )

(HVLIga - VLM) |
T =CA [ 1380 | 7.06 | 241 | 6.20
wal ) | wrela) | owni—d skl — )

i=rg | 2858 | 1.5l 2T 3.6
wel4) | #l4) ea+] | er=(t] |
[Ty VL g Y LM |

G TR | 1120 | 494 | 705 | .12
_ rorim) | mem() | ameliy | eeld] |

i=(A ) 26 | 147 1.76 1.h3
L w1} | (~} |
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Tahle 4: Cranger vausslity tests between
unﬂxp?f.l:ﬁ_n_‘] tracding volume spd volatility.
! LIl 3¢ [AF [EXP |
| Tanel A
(Ho: VLMo ~VLT,) =~
i=CA 194 [N6R| .68 | 0.87
s [+ 1] E
P=FTL | 033 | 048 [ 0.46 | 048
(Hy: VLM pp = VLIg) -
i—=FR | 181 | Ls8 | 1,12 | 2.46
R, R, e}
i=CA 2.56 112 [ 056 [ 115
Fanel B
(VLo VLM, ]
i=CA[L77 T139 179727
[ [+ e EEIC
i=TIl | 3.04 | 1.53 | Las | 203
| T o o] =l ]
(HysVLT s VLM, )
i —FR [ 111 |ﬁ.?$ | 2.06 | 2.7
eieR) | oeeiy |
i=CA[ 228 |17 |l Loz | 132
N a0 MR b

5 Conclusions

T this paper, we have examined the dynamic eansal
relativns between stock volatility and trading vol-
ume for the Canadian and Trench markets. For the
overall period from 1992 to 2002 we found that in
France there is a bidireclional feedback betwesn val-
ume and volatility while in Canada Lhers is strong
svidence of causality running only from volalility o
volume,  These cansal relationships are robust to
the measure of volatility nsed. In addition we found
substantial cross-counlry interactions and an influ-
ential role for volatility. In particular, the Cana-
dian {French} volatility in three (Lwo) out of che
forr rases hae a mild impact on French (Cansdinn)
volume, These results ars not qualitatively altorod
by changes in the measures of wolume.  However,
the volume-volatility relationship 18 stronger for ex
pected volume than for unexpected volume. Tur-
ther, we have cramined the response of volarility
(volume) to a one-standard devialion shock in vols
nme [volatility], Some common response pallerns
emerge [rom the tao stock markets. In most cascs
the causal relations are positive.
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