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Abstract

Seasonality in stock market liquidity refers torsfggant periodic changes in bid-ask
spreads and stock turnover throughout the caleyskar. This study analyses three potential
determinants: earnings announcements, the degree fingncial integration and
macroeconomic news announcements, during a five yeaod by using a sample of 36
financial markets from around the world.

We confirm the previous findings stating that lidjty surges in January and
February, and that developed countries experiesgei drop in liquidity provision during
summer in comparison to developing markets. Onameethere is a considerable decrease in
liquidity provision during the first two weeks aftéhe earnings release date. Our results
suggest that more financially integrated counthase greater liquidity fluctuations, while
macroeconomic news announcements positively affqatdity. Generally, our evidence
supports all three of the proposed determinansea$onality.

Keywords. Seasonality, stock market liquidity, earnings amm@ments, degree of financial

integration, macroeconomic news announcements
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1. Introduction
The importance of market liquidity cannot be ovéneated. It is a fundamental

component of the modern financial system, whichreasived ample amount of attention by
researchers. However, it has been noticed and deech that the level of liquidity in the
market is not constant over time; rather it follasesne seasonal pattern, which raises various
guestions. What causes markets to be awash witltiig at certain times? When is the best
time to trade in the market? Is there a patterhquidity provision? Our research aims to
delve into these issues and try to answer the Uyidgrresearch questionVhat are the
determinants of seasonality in the stock markeiidiigy?

Indeed, existing academic literature lacks cleawamns as to why liquidity in the
stock markets tends to anomalously increase oredserin some specific times of the day,
week or year, and why it shows regular season&patFor example, some authors suggest
that a significant drop in the trading activity amtrease in the bid-ask spreads during
summer is attributed towards investors having gomesummer vacation (e.g., Bouman &
Jacobsen, 2002; Hong & Yu, 2009), while others.(ehordia, Sarkar, & Subrahmanyam,
2005; Hameed, Kang, & Viswanathan, 2010) show ealtting results and argue that
liquidity, e.g., in the U.S. market, tends to irase during the summer months. Despite the
fact that there have been some attempts to progpussible explanations for the
aforementioned seasonality puzzle, for instanceestors having gone on vacation, tax
effects or mutual fund flows, still there are mamyanswered questions concerning the
determinants of seasonality in the stock marketididy. Ambiguity in the existing results
and lack of clear answers makes us believe thet fhe room and need for new evidence.

In order to answer our research question, we ui#g stack level data for more than
thirty global equity markets for the time periodrr the 18 of January 2010 till 1% of
January 2015. In addition, to structure our apgndac finding the answer, we pose three
hypotheses, each relating to the potential detemtin

1. Quarterly accounting earnings announcements ar@aificant driver of seasonality

in stock market liquidity.

Earnings announcements tend to be published omadguedetermined dates during
company’s accounting year, thus market participantgipate the occurrence of these events
and adjust their trading behaviour. If the vastarity of investors act in a similar fashion,
then one can observe considerable changes in bstrek market liquidity.

2. More integrated financial markets have less prommmthseasonality in liquidity due

to smaller impact of idiosyncratic factors and mdreersified investors’ base.
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We believe that the presence of a broad invesbarsé in more financially integrated
countries should reduce the impact of a countrgifipdactors such as the distance from the
Equator, local vacation periods and religious hej&l on the degree of liquidity in that
financial market. The rationale behind this thimkistems from the presence of investors
from abroad, whose trading presumably mitigates dffect of local factors on liquidity
provision in a financially integrated market, whictlows foreigners to trade without
apparent restrictions and realize their tradinditsréreely. Finally, our third hypothesis deals
with the major cyclical macroeconomic news annouTes.

3. Stock market liquidity increases on the day of maconomic news announcements.

The logic behind this potential determinant is $amto the one applied for earnings
announcements. Indeed, macroeconomic news annoentertend to be published on a
regular basis and are closely monitored by varibnancial market participants. Some
authors consider them to cause fluctuations irleébel of market liquidity. Thus we focus on
cyclical news announcements, which should affeet grovision of liquidity on a regular
basis.

According to our results, on average the highestimse in liquidity provision occurs
in January and February, while liquidity tends tg dp in summer, which supports findings
of Hong and Yu (2009). Moreover, we find that baoléveloped and developing countries
exhibit similar decline in the summer period. Tdststhe first hypothesis indicate that 23 out
of 36 countries have significant earnings seasanmndies. There is a considerable drop in
liquidity during the first two weeks after the eimgs release date, which is followed by
recovery during the second half of the month. Tiisans that the presence of financial
reporting period induces seasonality in liquiditpysion by traders. Next, findings for the
integration determinant are mixed, depending ondheice of the liquidity measure. For
instance, when we use relative spreads as ouditguneasure, then integration has positive
effect on seasonality in the stock market liquigdithile usage of turnovers leads to opposite
conclusions. We explain this result with relatiygesads and turnovers representing different
liquidity dimensions. Indeed, relative spreads avere intuitively appealing measure of
liquidity, because higher bid-ask spreads (lowquitlity) increase transaction costs and
consequently diminish the demand for particulaugées (Sarr & Lybek, 2002). Turnover,
on the other hand, can be more described as a meaifsthe market activity. Fong, Holden
and Trzcinka (2014) claim that performance of dédfe liquidity proxies differs across
markets and over time. They indicate that variowgidity measures are not perfect

substitutes to each other and thus should not é&tetl as ones. Finally, the effect of
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macroeconomic news announcements on the whole sashpgsted countries illustrates that
all four types of chosen news announcements (coasnce index, producer price index,
gross domestic product and employment rates) haainlyn positive and significant
explanatory power.

Our work contributes to the existing literature several ways. Firstly, we test
seasonality in the stock market liquidity rathearthin stock returns in both advanced and
emerging markets. Indeed, the vast majority oflalsée papers either looks at seasonality in
returns or puts a significant emphasis on the th&ket (Draper & Paudyal, 1997), thus
often neglecting other countries. Secondly, we psepnew determinants that could explain
seasonality in the stock market liquidity. As stbefore, existing empirical evidence lacks
clear answers as to what causes seasonal pattetims financial markets, thus we try to fill
in the gap in the current findings. Thirdly, we suarize already documented studies and add
new evidence that can serve as a useful matenidutore works in this area. Finally, our
paper has practical implications for those investwho follow and apply seasonal trading
strategies. For example, Burton (2010) arguestitming of investment matters. Even though
some sceptics consider seasonal trading stratbegieg close to astrological nonsense, others
have reaped monetary gain. Our work shows seagpnaditerns in various groups of
countries and can help to make better investmenisioas.

The paper is organized in the following way. Saetogives an overview of literature
devoted to seasonality in liquidity. Section 3 pd@s data description. Section 4 develops
methodology and presents robustness checks. Sechioand 6 analyse and discuss the

results, while Section 7 concludes.
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2. Literature review

In this section we present theoretical frameworll agview the relevant empirical
evidence on seasonality in liquidity, as well ascto upon some liquidity determinants that
have been proposed in previous research and nfigltt appearance of seasonal patterns in
market wide liquidity. We show the controversiatura of this topic and ambiguity in the
existing findings. Furthermore, we proceed with dlescription of our chosen determinants,
which are outlined in the hypothesis, and give tagcal reasoning for our choice.

Before moving further, it is worth mentioning thve¢ defineseasonality in the stock
market liquidityas significant changes in the market liquidityyisen (e.g., narrower bid-

ask spreads, larger share turnover) during thexdaleyear on a regular basis.

2.1. Seasonality in stock market liquidity

To start with, the literature on seasonality iruldjty is rather scarce. There are many
papers exploring seasonality in stock returns, twminly concentrate on calendar effects
(e.g., the so-called January effect) or size edfg¢etg., excess returns of small companies);
however, only few works have looked at the stockketaseasonality in liquidity, and those
that have, usually concentrate on the U.S. mailketger & Paudyal, 1997).

2.1.1. Month-of-the-year effect

In their paper Hong and Yu (2009) study 51 stockhexges around the globe and
find that stock turnover in summer is considerdblyer by approximately 7.9%. In addition,
cost of trading (in the form of wider bid-ask smigpis higher in comparison to other seasons
of the year, which authors explain with investoesihg gone on vacation and an overall
decrease in financial markets’ economic activithe Tauthors indicate that gained results are
particularly strong for European and North Ameriséock markets, where one can observe a
decline in stock turnovers by 15.8% and 13.5% retspely. They report that among 10
biggest financial markets, drop in the overall ingdactivity is around 12.9%, while it is only
6.7% for the rest of their sample countries. Tiididgates that the effect of seasonality is
nearly twice as large in advanced markets in cormparto the rest of the world. Bouman and
Jacobsen (2002) also use proxies for vacation éalchf trading activity decreases during
summer; their results imply that it does.

On the other side, Chordia et al. (2005) and Hanwededl. (2010) study the U.S.
market. The former authors claim that liquidityaisits peak during mid-summer till early
autumn; this fact is also supported by the findingshe latter paper. Indeed, Hameed et al.

(2010) document that liquidity in the markets irages during the time from May till
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September in comparison to any other months, wrickxpressed with narrower bid-ask
spreads during this time of the year.
2.1.2. Day-of-the-week effect

Apart from the month-of-the-year effect, there segeral papers that look at the day-
of-the-week effect in seasonality in liquidity, nm&@g that they try to determine whether
markets are more or less liquid on some certairs ddythe week. Indeed, Hameed et al.
(2010) document that bid-ask spreads are largerriarket is less liquid) during Fridays and
around holidays, which is also consistent with timelings of Chordia et al. (2005) who
observe the same results. In addition, the latipepclaims that the liquidity of stock market
is at its highest at the beginning of the week. &/precisely, in their earlier work Chordia,
Roll and Subrahmanyam (2003) emphasize that traatitigity and liquidity are at their peak
during Tuesdays relative to other days. Howevestéfoand Viswanathan (1993) find that
trading volume is the lowest, and bid-ask spreadsttze widest (Rubio & Tapia, 1996) on
Mondays, which contradicts the results of Chordiale (2005) and Hameed et al. (2010),
thus, creating another ambiguity in the existing&ital evidence.

The contradicting findings of the two streams obdrafmentioned articles make us
believe that there is a room for another study twhiould analyse seasonality in stock
market liquidity across various markets and helpreile this puzzle. In addition, existing
literature lacks a clear answer as to what causasosality in the stock market liquidity.
While several papers have proposed possible explgneariables (some of which are listed
below), very little is known about the determinamifs seasonality in the stock market
liquidity. Consequently, there is a need for moteesive research in this field.

2.2. Determinants of seasonality in liquidity

As mentioned before, Hong and Yu (2009) apply axyprwr vacation in order to
explain seasonal trends in liquidity. Apart fronstanmer dummy, they also collect data for
monthly airline passengers and hotel occupancys ratéich, to their mind, should be an
indicator of the amount of country’s residents hgvgone on vacation. Authors give two
explanations that might cause different magnitudiegained results across regions (e.g.,
stronger seasonality effect in Europe and North Acag. Firstly, it might be due to cultural
or religious differences, e.g., summer vacatiohkis a social norm in Europe. Secondly, it
seems that there are stronger seasonality pafi@rmegions that are further away from the
Equator, because those areas experience gredtredde in weather conditions, and people

who live there are prone to having vacation prefeeeduring some specific time of the year.
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Furthermore, another cause could be tax-loss ggilinposed by Draper and Paudyal
(1997), which assumes that investors want to reakpital losses at the end of the year. This
is closely related to the so-called window dressinactices and manipulation with closing
stock prices by managers of mutual funds, in otdenhance their performance indicators.
We choose not to address the abovementioned padtéadiors in our research due to the data
availability issues, since the information regagdithe trading activity of institutional
investors remains undisclosed in a lot of markeitsally, there might be behavioural reasons
(e.g., changes in investor mood over the week, @ehAffective Disorder (SAD) arising
from decreased daylight hours from mid-autumn ild-spring) that could result in
systematic seasonal patterns in trading activitigof@ia et al., 2003; Kamstra, Kramer, &
Levi, 2003).

In the following subsections we propose other gissieterminants of seasonality in
stock market liquidity and support each topic wilevant literature.

2.2.1. Earnings announcements

Earnings announcements can be considered as otine @host important events in
every company’s financial life (Nikiforov, 2008)h&re are few works that have looked at the
market level frictions around earnings announcem@nt., Donders, Kouwenberg, & Vorst,
2000; Lee, Mucklow, & Ready, 1993) and which shdwttin majority of cases trading
volume increases during the period of earnings ancement, and reaches its peak on the
respective day of the event (Donders et al., 2@H)ewski, 1999). However, the impact of
earnings announcements on bid-ask spreads is nixede of the proposed explanations for
these observations are adverse selection and iafmmmasymmetry (Rubio & Tapia, 1996).
Indeed, there seem to be two streams of findingm¢Ky & Lee, 1996). The first one shows
that bid-ask spreads become larger and depth dvefiwe the earnings announcements
(Easley & O’Hara, 1992; Lee et al., 1993), whiclh t& seen as protection of market makers
versus informed traders who might possess supeérformation prior to the event. The
second type of results, which was firstly raisedKityp and Verrecchia (1994), indicates that
liquidity tends to decrease (in the form of wided-Bsk spreads and drop in the market
depth) during and right after the announcement. s&hauthors imply that earnings
announcements can be seen as noisy signals, ariddiuers are better at understanding and
interpreting information they contain.

Both instances illustrate that some individualsdtdn be better informed (e.qg.,
company managers) and thus be able to make wisestment decisions and trade on

knowledge. This makes liquidity providers chargghler fee on every transaction in order to
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compensate expected losses from the deals withniefth traders via gaining profit from the
so-called “noise” traders (Donders et al., 2000).

In general, it can be argued that earnings annooects follow seasonal pattern, they
are highly predictable and are anticipated by tlagket participants (Lee et al., 1993), thus it
might be a strong determinant for seasonality atlsimarket liquidity. Despite the fact that
guite many works touch upon the subject of earnanmgsouncements, and some papers like
Lamont and Frazzini (2007) or Heston and Sadka§ppfopose earnings announcements as
a possible explanatory variable for seasonalitirading activity, to our knowledge, none of
the existing literature has examined the extenthah seasonality in stock market liquidity
can be attributed to the earnings announcementss We would like to test the following
hypothesis:

H1: Quarterly accounting earnings announcements aresignificant driver of
seasonality in stock market liquidity.

The earnings announcements bear either positiveegative signal to the investors
depending on the market expectations and realisituevith regard to the amount of profit or
loss a company has generated. Despite the factsihae firm announcements might
considerably affect the provision of liquidity ihe whole stock market, others can have
either no or negligible influence. We expect thataverage earnings announcements should
cause significant changes in the provision of liityi in the particular market during the
chosen earnings reporting period. This should hapwe only due to the significance of the
information that this type of announcement carrias, also because of the fact that many
companies tend to publish their results at the siame span and thus there is increased
uncertainty and consequently seasonal liquidititsim the whole stock market.

At the same time, it is important to note, thatr¢hare different types of earnings
announcements. For example, Rubio and Tapia (1&9&pski and Michaely (2000) look at
dividend announcements; Lee et al. (1993) and Mteskaand Chiang (1986) look at both
dividend announcements and release of financiallteeswhile Morse and Ushman (1983)
and Skinner (1991) examine accounting earningsasele In order to test the above
hypothesis, we are also going to look at quartedgounting earnings announcements
(release of financial statements) in specific mexkk is interesting that Morse and Ushman
(1983) report no effect on quoted spread from egsiannouncements, while Gajewski
(1999) and Skinner (1991) show widening of spreafisr the announcements which is

explained by the existence of the so-called earaingrise. Generally, existing evidence of
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the effect of earnings announcements on the médkeadlity is inconclusive (Chung and Li,
2003; Donders et al., 2000), thus motivating mesarch in this field.

Furthermore, although Lee et al. (1993) indicata the major changes in liquidity
occur in a few hour or day intervals around earmimgnouncements, Nikiforov (2008)
describes the so-called earnings season, whictbeaefined as the month that is exactly
following the quarterly release of accounting eagsi and which might lead to considerable
changes in liquidity. The author examines seaspnalireturns and liquidity risk, yet also
mentions that little has been done in order to ls®m@ aggregate earnings announcements
affect overall market during some specific timeniea He adds that intra-industry
information transfers indicate that during ‘earsingeason’ there might be a market wide
drop in the liquidity, as well as that trading vole (share turnover) should increase
throughout this time period.
2.2.2. Degree of financial integration

Financial integration is a broad term, which candeéined as co-movements of the
equity markets over time (Neaime, 2002). The stdievoted to integration of financial
markets used to focus primarily on developed caemifArshanapalli & Doukas, 1993; Kasa,
1992; Kim & Wadhani, 1990). Half a decade later aleping countries also sparked the
attention of researchers. For instance, SchwertSagliin (1990) attempted to capture time
variation in market risk by estimating local andlzl betas. This approach was later used by
Yue Nan Wang (2007) in the Chinese A share mavkiet, determined that it did not become
closer linked with the global market over the pdrit995 to 2002. Bekaert and Hodrick
(1992) discovered that emerging markets providedliptable above average returns, which
were not strongly correlated with the movementstleé major financial indices and
consequently offered great diversification benetdskaert and Harvey (2000) employed an
asset-pricing model in order to estimate the pendeen the stock exchanges in developing
markets started integrating into the global marketgeneral, it is believed that returns in
perfectly integrated financial markets should belaxed only by global systemic risk
already incorporating some local market risks ahdrdby leaving no space for pure
idiosyncratic risk, which is diversified away due stronger country’s ties with other
financial markets (Wang, 2007) and more internaidnvestor base. Applying the same
logic in a context of liquidity we raise the follavg hypothesis:

H2: More integrated financial markets have lessnmmonced seasonality in liquidity

due to smaller impact of idiosyncratic factors andre diversified investors’ base.
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The reasoning behind it is as follows. Current igsidincluding ours, advocate the
existence of seasonality in liquidity in a certéimancial market to idiosyncratic factors of
that market such as vacation days of investors gHbiYu, 2009), tax-loss selling hypothesis
(Draper & Paudyal, 1997) and other cultural, religi and geographical factors predominant
in each market. Since investors’ base in more firly integrated markets is represented
not only by the citizens of that country, but alspindividual and corporate investors from
abroad (Martell & Stulz, 2003), country specificctars affecting the stock market are
expected to diminish, thereby reducing the levedasdsonality in liquidity in that market. We
can assume that a more financially integrated ecgunats a more diverse investor base, which
should result in less pronounced degree of seagomaliquidity in that financial market. To
our knowledge the abovementioned hypothesis hagrnpreviously been raised in the
existing literature. We further elaborate on ithe methodology section.

2.2.3. Macroeconomic news announcements

Macroeconomic news announcements are frequentlgemipg events, which might
considerably affect market wide liquidity, thus yhare monitored by traders, economists,
investors, financial press and other interestediggaTham, 2008). Several authors have
proposed macroeconomic announcements to causeashanmarket liquidity. For example,
Chordia et al. (2003) examine the U.S. stock marketl test how macroeconomic
announcements, specifically, announcements abeutitemployment rate, gross domestic
product (GDP) and consumer price index (CPI) infes time-series behaviour of market
liquidity. They find that both trading activity andepth increase before the GDP and
unemployment news, while there are no significaigfuidity changes around CPI
announcements. Tham (2008) looks at the effectamfraeconomic news announcements on
liquidity in Foreign Exchange market and illustrétat there is a significant drop in liquidity
following the news release due to the increasaforiation asymmetry at that time period.

Moreover, existing research pinpoints that tradiegvities of High Frequency (HF)
traders are strongly interrelated with flows of felinformation, including macroeconomic
news announcements (Brogaard, Hendershott, & Ripr@813). Jiang, Lo and Valente
(2013) show that before the news announcement, kgatively affects market liquidity,
while after the announcement, HFT contributes toaweing of bid-ask spreads and thus
enhances liquidity. Given, that nowadays a subistashare of trades in many financial
markets is executed by HFT (according to Philip81@®, in the U.S. more than 60% of
trades were made by HFT from 2008 till 2011, an#50 2013), and that non-HFT traders
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also might follow major macroeconomic indicatorse wan speculate that macroeconomic
news announcements might lead to considerable elsangtock market liquidity.

Furthermore, we can argue that macroeconomic nansuamcements follow seasonal
pattern, because, for instance, many macroeconodicators are calculated and released on
a quarterly basis (OECD, n.d.), thus it is worthehexamining whether it could be
considered as one of the determinants for seagpimabtock market liquidity. Consequently,
we state the third hypothesis:

H3: Stock market liquidity increases on the day mfcroeconomic news

announcements.
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3. Data
Our dataset comes primarily from Datastream. Wéecbkhe information on daily

bid-ask spreads, stock prices, trading volume amdber of shares outstanding for a sample
of 100 randomly selected stocks in each financiatket for the period from i5January
2010 to 18 January 2015. The selected stocks should havadingy period longer than a
year for regression specifications. The advantdgaatuding 100 randomly selected stocks
from each market with a few exceptions, such a8#ldc countries which have less publicly
listed firms, is that it allows us to treat eachrike& equally. By limiting the number of
studied stocks we are able to identify and selectequal number of shares from both
developed and developing markets in our sampleowttifiacing the need to constrain our
sample by including only the countries with hightuid stock exchanges.

The sample contains 35 financial markets acrosh segions in the world as Asia,
North America, South America, Europe and Oceanis phe Baltic region countries (i.e.,
Estonia, Latvia and Lithuania), which, due to thea8 number of publicly listed firms, are
combined into one market. Countries are chosendbasehe availability of stock level data.
After picking the countries, we focus on the latgesd most liquid stock exchanges in every
market, e.g., NYSE in the USA, LSE in the UK andosp since we expect that the largest
stock market should be a better representatiofi bfras listed in the particular country.

In addition, to test the impact of the news anneuaments, we use data from the
Central Intelligence Agency’s (2013) World Factbdok all countries fiscal year end dates,
which are used to construct variables for testigfirst hypothesis. Next, we manually find
the dates for four macroeconomic news announcemeaisployment (including
unemployment), consumer price index (CPI), prodyxcére index (PPI) and gross domestic
product (GDP). Our choice of macroeconomic facterbased on such papers as Birz and
Lott (2011), Chordia et al. (2003) or Rangel (20)ich find that the aforementioned
parameters are followed by investors and mightcaffiee market wide liquidity. The third
hypothesis is tested on twelve financial marketsstfalia, Canada, Finland, Germany, Hong
Kong, ltaly, Japan, New Zealand, Sweden, Switzerldne United Kingdom and the USA,
which are chosen based on the availability oftedl hecessary data. Information is obtained
from the statistical bureaus of each country. lnab measure the degree of financial
integration for each market, we collect the datalémal market indices and MSCI World
index from Datastream, while daily US treasurybillields (proxies for the risk free rates)

are obtained from the US Department of Treasury.
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4. Methodology
To study the determinants of seasonality in theckstmarket liquidity across

numerous financial markets over specific periodimf, we employ panel data. Majority of
panel data characteristics are the same as fardss-sectional design (e.g., many cases of
the study and multiple variables); but panel dateoants for changes over time (Bryman,
2004). To account for potential sample attritioashiwe disregard those stocks that have less
than one year of observations.

It has to be noted that at some certain steps oaoalysis, for instance, performing
robustness check for the second hypothesis, apantthe time dimension we also look at the
purely cross-sectional dimension of the analysegequently, in addition to the panel data,

we employ cross-sectional research design.

4.1. Liquidity measures

One can divide liquidity measures into four grou@giransaction cost measurésat
try to incorporate costs that arise from tradingaficial assets and estimate tightness; (b)
volume based measurdéBat concentrate on the transactions’ volume i mhmarket and
usually are used to determine depth and breadtlegialibrium-based measurdisat mainly
estimate resiliency; and (ayarket-impact measurdhat attempt to measure speed of price
discovery, as well as resiliency (Sarr & Lybek, 200t has to be noted, that there is no one
universal measure that captures all dimensions afket liquidity (i.e., tightness, depth,
breadth, resiliency and immediacy).

In order to assess seasonality in the stock mdickgtity, we are going to use two
liquidity measurestelative spreacandturnover Our choice is based on the data availability,
the fact that these two measures together covee tiquidity dimensions and papers by, for
example, Fong, Holden and Trzcinka (2014) or Sad laybek (2002), who consider these
proxies as reliable measures for determining thanitial market liquidity. We apply the
same method as Rubio and Tapia (1996) and calcthlateormer measure for each stock in
every country by using the following formula:

ASKit- BIDjt
(ASKit+ BIDt)/2

(1)

Relative Spread;; =

whereAsk;, andBID;, denote the quoted ask and bid prices for stamk dayt. Furthermore,
the relative spread, which is also sometimes refeto as a percentage spread, belongs to
transaction cost liquidity measures, which implteat a particular spread would be less

costly if the price was higher. Relative spreadugtable for drawing comparisons across



Anna |gnatoviéa, Kyrvlo Lisnyi 18

markets (Sarr and Lybek, 2002), which is importardgur study, as we intend to examine the
seasonality in liquidity in various financial matke

In order to assess seasonality in market liquiflityn the perspective of changes in
trading activity, we are going to calculate theasetliquidity measur@urnover;, based on
Hong and Yu (2009) and Rubio and Tapia (1996) magers calculated for each country in
the following way:

Number of shares traded j;
Turnover;, = - (2)
Number of shares outstanding ;

wherei is the subscript for some particular stock, whitkenotes specific time period (in our
case day).
Turnover belongs to volume based measures, andes @n idea about how many

times some particular asset’s outstanding volunamgés hands (Sarr and Lybek, 2002).

4.2. Earnings season measure

In order to test the effect of earnings announcésnen seasonality in stock market
liquidity, we construct a proxy for earnings seasoBased on the method by Lamont and
Frazzini (2007), we collect historical fiscal yeamnd dates in the particular market from
which we derive respective quarter ends. We obthis information from the Central
Intelligence Agency’s (2013) World Factbook. Newe determine the earnings season. For
instance, if the fiscal year terminates at the eh@®ecember, then the respective earnings
seasons are January, April, July and October. @mcbave identified the earnings seasons,
we create a dummy variabES.; (earnings season for a countryn dayt), which takes a
value of 1 in case if the stock day observatiols fial the earnings season and 0 otherwise.

It has to be noted that in accordance with theitfigsl of Nikiforov (2008) our dummy
variableES,, is not based on the whole earnings season maittterrwe test two instances:
(a) whenES,; represents the first fourteen days (first two v&@ek each new quarter or (b)
ES,; takes the value 1 during the third and the fowéek of each new quarter (the peak of
the earnings season) and 0 otherwise. We choseapipiach, because Nikiforov (2008)
documents significant drop in trading volume if oapplies case (a) and considerable
increase in trading volume in case (b). Accordingthe latter author, using the whole
earnings season month generates insignificanttsesul

Furthermore, Lamont and Frazzini (2007) indicasg tboking at fiscal year ends is a
rather accurate method to build proxies for quaytsar ends. It is also easier to collect the
needed dates in comparison to specific announcedsas, which are only available via
particular databases (e.g., Compustat).
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4.3. Degree of financial integration measure
In order to construct our financial integration m@@, we employ the model of

partially integrated CAPM discussed by Jorion actv@artz (1986). First, we need to find
the component of the domestic index that is inddpanof the global market index, thus we
run the following time-series regression for eactrtry:

rr?lt —Tre = Qo+ bt(rrgt - rft) + UtDJ'G (3)
wherer,), is the return on the specific country’s domestarket index on day, ;, is the
risk-free rate andg, is the return on the global market index on tlayhere the global index
in our paper is the MSCI World Indek; is the sensitivity of domestic market returnshe t
global market returns, ang’1¢ is the orthogonal component. Afterwards we savevtiees
of the residuab?1¢ as an independent variable, which is applied & rkxt country by
country regression:

T —Tpe =+ Bf (e — Tft) + B v+ gy 4)
whereq; is the fixed effects dummy for the asiet;, is the return on stockon dayt, while
B and pPLC are asset's sensitivity towards global index excess return alunestic
orthogonal residual ’+¢ respectivelyg;, is the error term.

We useBP*¢ to construct our financial integration measuree €ondition for the full
market integration ig?+%=0, meaning that in fully integrated market indivad country’s
domestic risk should not be priced. Given thahigjority of caseg/*¢ values in our results
are positive; we construct our integration measui@ changing the sign before the
coefficient:

Integration, = - BP+¢ (5)

This is done in order to be able to interpret thasure in the following manner: the
higher is the value dfntegration, (the closer it is to Othe more integrated some country’s
stock is.

The aforementioned integration measimeegration, is used in performing cross-
sectional regressions (the first robustness chabkls omitting any time variation in the
variables. Nevertheless, in order to obtain moieusd results, for our main analysis we
adjust the partially integrated CAPM model and perf rolling regressions to get time-
varying coefficients. More precisely, we retain agon (3) unchanged, while we start with
adjusting county by country regression (4) in tiéfving manner:

_ G D1G
Tig —Tre = a; + IBir(r‘rgt - Tft) + Bir Uz’:uG + &t (6)
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where g andp2*¢ are time-varying coefficients obtained from rajjinegressions. These
coefficients are calculated as the averages ofdttily beta values for a 261 day (1 year)
windows, where each next window starts after a &0 (d month) lag. For example, if the
first B5 is calculated using the whole year 2010, thensteond coefficient is calculated
dropping January 2010 from the first window andiaddlanuary 2011. Heredenotes the
time unit that is the sequence of the rolling regien windows, starting from the earliest,
which begins in 2010, till the latest, which endgtie early 2015. We ug?*¢ to construct
our time-varying integration measure:
Integration,, = - € (7)

Here the interpretation of the integration measnireors the one for the equation (5).
The closer théntegration,, measures to 0, the more integrated particular countryteki
is. The only difference is the fact that we allbwtegration,, changing over time, and thus
we are able to employ panel regressions, which beélldescribed in greater detail in the

econometric design section.

4.4. Macroeconomic news announcements
In order to test the effect of macroeconomic newsoancements on seasonality in

the stock market liquidity, we use information frawelve financial markets, i.e., Australia,
Canada, Finland, Germany, Hong Kong, Italy, Japeaw Zealand, Sweden, Switzerland, the
United Kingdom and the USA. We chose these counbtrased on the availability of all the
necessary data. It is also worth noting that Alistr&€anada, Germany, Hong Kong, Japan,
Switzerland, the UK and the USA are part of the i@pstrongest financial markets in the
world (Liu & Reinhardt, 2012). Finding a signifidareffect of macroeconomic news
announcements on seasonality in liquidity in lasged well diversified markets would
illustrate the importance of this particular deteramt.

The specific macroeconomic variables that we hahesen are employment
(including unemployment), consumer price index (Cpioducer price index (PPI) and gross
domestic product (GDP). We construct dummy varsfler each announcement (g,
Demploymentt Depit, Deppy), Where the dummy takes the value of 1, if the s\@ppears on a

specific day and value 0O, if there is no news @t tespective day.
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4.5. Econometric design
4.5.1. Earnings and macroeconomic news announcement

Due to the similar approach of constructing andirigsearnings and macroeconomic
news announcements, we describe the econometiigndes both determinants under the
same subsection. Here we follow the idea of Hond #n (2009); however, instead of
employing dummy variables for seasons of the yearapply dummies for each respective
month of the year. Thus for both the first and tthied hypothesis we run stock level panel
regressions for each country, which are preseratmib
log(Liquidity measure;) = a + D1Djant + ... + b1aDnov t+ 21 Depp i+ Z2 Depit + 23 Dppyr +
Z4 Demployment, e+ Eit (8)

or

log(Liquidity measure;) = a + D1Djant+ ... + D1aDnovi+ Z5 ES;¢ + € (9)
where theliquidity measure;, is eitherRelative Spread;, or Turnover; for each stock
on dayt; Djan ¢ ... Dnov tare dummy variables which take the value of lbseyvation falls on
the day of each respective montDgpp, Dcpi, Dppi, Dempi @are dummy variables for
macroeconomic news announcements, wiillg denotes earnings season’s dummy variable
for a countryc; by, throughby; andz throughzs are respective sensitivities of factors, apd
is the error term.

4.5.2. Financial Integration

In order to test the second hypothesis about thgrede of market's financial
integration, we proceed in two steps. Each stefoiie for the panel regressions.
Stage 1

Once we have obtained our time-varying integrati@asurdntegration,, from the
equation (7), we construct the time-varying sealtynaeasure. The authors of this paper
apply similar idea to the one by Hameed et al. (20however, we specify the following
type of rolling stock-day country by country reggiess:

Liquidity measure;=a; + by; Djant+ Dy; Drept+ ... + D117 Dnovit €i¢ (20)
where o; is the intercept for stock ¢; is the error term and is our time unit, which
represents rolling window sequence. In this regoessve specify, obtain and save time-
varying R values for each stodk where each Rvalue is calculated for a 261 day (1 year)
time span and every next value is calculated byingpthe regression window by 30 day (1

month) period. These?Ralues are used to construct our time-varying sesip measure:

Seasonality,,= RiZT (11)
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Stage 2
After obtaining time-varying integration and seaasdy measures, we build a panel,

which consists ofntegration,, andSeasonality,, measures for all sample countries and
their respective stocks. Next, we run the finalpsté the integration analysis, which is
represented by the following panel regression:

Seasonality,, = a; + B Integration,; + & (12)
wheregf is the sensitivity of seasonality to integratiomepresents our time unit, which is the
sequence of the rolling regression windows, whaeheew window is 261 days long and
starts after 30 day lag with respect to the previwindow.

Additional analysis

In addition to the above analysis, we want to megtonly the effect of integration on
the level of seasonality in the stock market ligyidbut also simultaneously take into
account the influence of earnings announcementtherievel of seasonality in the stock
market liquidity. Here we disregard macroecononews announcements, because they are
not tested on all countries from our full samplet kather only on one third (12 countries).
Consequently, we run the following type of regressi

Seasonality,, = a; + f§ Integration,; + e Earnings;; + €;; (13)
whereEarnings;, includes one to four earnings season variablex(ied further), whil@
ande are respective sensitivities of both factors.

Earnings variables

In equation (13), we cannot directly use our eaymiseason dummkS,; per se,
because here we need the effect of earnings anemamts on the level of liquiditylhis
effect is captured by the coefficienf before the earnings season dummy in equation (9).
Thus we need to build additional earnings annoulcemariableEarnings;; via using the
equation (9). Moreover, we have to ensure that time varying, in order to gain consistency
among the time units in equation (13). Thus wethefollowing rolling country by country
regression for each stock:

Liquidity measure;; = o + D1.Djant + ... + D11; Dnovt+ Zsic ES¢y + €1 (14)
wherezs;, is our time-varying effect of earnings announcetm@n seasonality in the stock
market liquidity for each stockat timert, where the time unit represents the sequence of
rolling windows. Eventually, we save the valuezspfand construct four earnings variables:

* Earnings_1where the liquidity measure iRelative Spread;; and ES_;

represents the first and second week of the easrsegson;
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« Earnings_2 where the liquidity measure iRelative Spread;; and ES_;
represents the third and fourth week of the eamsgason;

» Earnings_3where the liquidity measure Burnover;, and ES.; represents
the first and second week of the earnings season;

« Earnings_4where the liquidity measure Burnover;, and ES.; represents

the third and fourth week of the earnings season.

4.6. Robustness check

4.6.1. Earnings and macroeconomic news announcements
Due to similarity in testing approach, the robustecheck for earnings and

macroeconomic announcements is the same. We deomtimth of January in the original
equations (8) and (9) with an intention to testgbasitivity of our results to the presence of
extraordinary trading activity during the respeetimonth.

Our concern is that our results might be influenbgahe so-called January effect,
which is believed to be associated with higher lstogturns and more active trading in
January due to the tax-loss selling incentivesngéstors at the end of a previous financial
year (Dyl, 1977; Reinganum, 1983). Tax-loss selliygothesis states that investors sell the
stocks of depreciating small companies in Decemnibesrder to reduce taxable income, and
in the next month the price returns to its fundatalevalue due to the elimination of selling
pressure. The effect was documented not only irUtha, but also in other financial markets
around the globe, some of which even did not etiactegislation for capital gains taxes or
had different dates for financial calendar (Reingan& Shapiro, 1987; Van den Bergh &
Wessels, 1985). Thereby, to ensure that our reatdtsot heavily affected by January effect,
we exclude the month of January observations d@sopaur robustness checks.

4.6.2. Financial integration

In order to cross-check the results which are abthifrom the main analysis of the
degree of market'’s financial integration, we empleg robustness checks.
First robustness check

Here we adjust the model of our main analysis.ebdtof having time-varying
parameters, we look at purely cross-sectional dgioen Once we have obtained our static
integration measurintegration, from equation(5), we construct the seasonality measure.
We apply the same idea as in equation (10) propbgddameed et al. (2010); yet here we

run the following type of stock-day country by ctyiregressions:

Liquidity measure;=a; + by Djant+ by Diept+ ... + by1 Dnovit €t (15)
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whereq,; is the intercept for stodk ande;, is the error term. From this regression we obtain
and save one Rvalue for each stockin countryc, which are used in order to construct our
seasonality measuSasonality,. This measure is applied to perform purely crossicesl
analysis, where we use all sample stocks fromaalhtries and run the following stock level
regression:

Seasonality, = a; + 8 Integration, + e Earnings; + ¢; (16)
where Integration, is our integration measure for stockconstructed in equation (5).
Earnings; includes four earnings announcement variabl@s,and e are respective
sensitivities of both factors. Earnings variables abtained from the following stock by
stock regressions:

Liquidity measure; = a + D1Djant+ ... + D11Dnovt+ Z5 ES¢p + €3¢ (17)
where we obtain and save omg value for each stock (i.e. getting 100 values for one
financial market). The interpretation of the eagsirvariables is the same as under the main
analysis with the only difference being that in fivet robustness check earnings variables
are not time-varying.

Second robustness check

The second robustness check is an additional stggaitially integrated CAPM by
Jorion and Schwartz (1986). Here we need to sawevdlues ofg% and 2 obtained in
regression (6) in order to use them as explanatariables. Consequently, we perform the
following type of country by country regression:

(rie = Tr)ie = i + 44 By + 18570 + & (18)
where (r;; — 17¢)i; IS the excess return on a specific country’s stodar the periodr.
Indeed, in order for the number of dependent amependent variables to match, we
calculate the average values for the daily excesk seturns, where the window is 261 days
and each new window starts after 30 days (juststimae as for the explanatory variables).
A;and 1, are coefficients of previously obtain@gd andp2*¢ variables. Herél, is used to
build our control (robustness check) integratioraswe for each countoy

IntegrationRobustness, = -1, (29)

In the same fashion as f@f*¢, the condition for full market liberalization #=0,
which also implies the fact that the cloggris to zero, the more integrated some particular
market is. Final step in the second robustness kch&cthe following cross-sectional
regression:

Seasonality, = a, + B IntegrationRobustness, + ¢, (20)
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where we have previously obtained orfevRlue for each country and thus generated country
specific seasonality measSeasonality,.

We chose to employ time-varying coefficients froquation (6) instead of static as in
equation (4), because here lambda is a risk premidhith can only be reliably estimated if
one has multiple time periods in the regressiomdeéd, when the market returns are low or
negative, high beta stocks do worse than low bieteks, obscuring the premium, thus we

need time variation in the variables in order torgere reliable and valid results.
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5. Analysis of Results

5.1. Seasonality in the stock market liquidity
We begin our analysis by looking at the presencseaisonal variation in liquidity

provision. We used relative bid-ask spreads andmselturnovers as proxies for liquidity for
our sample of 36 financial markets. It has to beedpthat higher values of relative spreads
(larger trading costs) suggest lower level of ldiqy, while higher values of turnover
(enhanced trading activity) imply higher level mfuidity. Moreover, at some certain steps of
our analysis, for the sake of being able to drafifedint comparisons, we divided the whole
sample into several subgroups according to geograpgions, size of the market based on
FTSE (2015) Global Equity Index Series or degreefinéncial development. All the
presented results for the coefficients were sigaift at 1% significance level, unless
otherwise indicated.

Our monthly dummy variables implied that during teinthe difference between
quoted bid and ask price tended to be smallerlimatkets. On average the highest increase
in liquidity provision occurred in January and Redmy, when the relative spreads were lower
by 3.83% and 3.5% respectively with regard to casebine value - December. The reverse
trend (decrease in liquidity provisiosjarted in March and reached its peak in June, when
relative bid-ask spreads were 5.59% higher in coispa to December. In 75% of the
countries with significant summer dummies we docot®@ an increase in bid-ask spreads
during summer, which implies that liquidity driep wuring this period. Judging by our
results, both developed and developing countridgbé&ed similar decline in the summer
period (Tables G.2 and G.3). If we look at diffdrparts of the world, then the highest dip in
the relative bid-ask spreads occurred in Africa &sih, whose liquidity, proxied by the
abovementioned measure, dropped by 9% and 8.48unim respectively. Europe and North
America experienced similar decline in liquidity 8f27% and 5.54%, while Oceania and
South America showedlightly less significant results with smaller mégde during the
summer months.

After studying the relative spreads, we turned attention to turnovers. All regions
except for Africa and South America exhibited apdio turnovers during summer period.
Europe and Asia had the most significant decreastack turnovers by 10.2% and 6.45%
respectively, which was consistent with the findired Hong and Yu (2009), who reported a
drop in turnovers by 15.8% and 3.2% respectivelgviklg calculated the results for the ten
largest markets and the rest (Tables G.4 and @einferred that, in general, larger financial

markets experience higher drop in turnovers dumsugnmer. The same was true for
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developed and developing countries, where the folrad a decrease of 8.2% in turnovers in
June, while the latter showed a decline of only%8
5.2. Influence of earnings announcements on seasonality in the

stock market liquidity
Having conducted initial regressions with monthlymanies, we turned to earnings

announcements. We used both relative spreads amolvars as our liquidity measures and
built earnings season dummies for the first two kseafter the fiscal quarter end and for the
subsequent two weeks.

Altogether, 23 out of 36 countries had significaatrnings season dummies. This
indicates that the presence of financial reporfregiod induces seasonality in liquidity
provision by traders. WhefS,, dummies for both earnings periods were includedria
regression, the results for all markets showed thataverage, only one dummy accounting
for the second period was significant (Table G.Ajter adding ES.; dummies, the
coefficients of the months retained their significa and magnitude.

On average, earnings dummies ledvidening of relative bid-ask spreads by 1.64%
during the first two weeks after the reporting pdrand narrowing during the subsequent two
weeks by -2%. The magnitude of this change diffdoeddeveloped and emerging markets
(Tables G.2 and G.3). The former had a drop of%.@5d a rise of 1.71% in liquidity, while
the latter had almost double the size of changeogfficients, namely, 3.6% and -3.81%.
Furthermore, once we took the ten largest markedstfze rest, the former group of countries
had a pronounced drop in liquidity equal to 4.268timy the first two weeks of the earnings
season and a positive bounce back in liquidity btmat.46% during the consequent two
weeks. The effect of thBS,, dummies on liquidity in the remaining markets viess than
1% (Tables G.4 and G.5).

As for the geographical regions, the majority oérth displayed an initial rise in
liquidity provision and a subsequent decline (TabB6-11). However, this pattern did not
hold in North and South Americas (Table G.9 and0§.4as well as in such countries as
China, the UK and lItaly, which first exhibited aogrin their spreads and then an increase
during the next period.

We also carefully studied the effect of post-eagsi announcements period, when
our liquidity measure was proxied by turnoverstha first two weeks after the news release
date, turnovers of 36 countries in our sample dedliby 3.23%, while they rose by 3.59% in
the subsequent two weeks. It must be noted, thatitdes with significan&S,, dummies in

the first period did not necessarily retain thignéficance during the second, for instance,
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Switzerland, Belgium and South Africa, reportedndigant ES., dummies in both periods,
while other markets such as India and the Philippidisplayed significant earnings season
dummy only during the last two weeks of the momthother point worth noting is that the
signs for relative spreads coefficients were ogpdsi the ones of turnovers, which could be
attributed to the negative correlation of -0.354%®en these two measures.

Similarly to the situation with relative bid-askrepds, emerging markets experienced
a much more profound influence of the earnings@®ageriod than developed ones (Tables
G.3 and G.2). However, the effect Bf., coefficients was the strongest for the ten largest
financial markets (Table G.4). During the first tm@eks of the earnings period, turnovers
dropped by 4.48% in the top ten economies, whiky tbeclined by only 1.94% in the
remaining countries. During the next period, chanigethe liquidity were 6.1% and 1.97%
respectively for the abovementioned samples.

Our results illustrate that earnings seasons &ffiethhe provision of seasonality in
liquidity, when we used both turnovers and relabidask spreads.
5.3. Influence of financial integration on seasonality in the stock

market liquidity
We analysed the influence of the degree of a cgisnfmancial integration on the

seasonality in the stock market liquidity via coosting our seasonality measure
Seasonality,, from time-varying R values in regression (10). On average, the change
the level of market liquidity explained by montldymmies, was around 20% (see Appendix
B, Table B.3). We showed that 1% increase in thellef a particular country’s degree of
financial integration led to a less than 1% chamgéhe level of seasonality. This finding
implies that, although integration had statisticalignificant effect on seasonality at 1% or
5% significance level (depending on the employegiitlity measure), still the economic
influence was not big. It makes sense given thatagays countries are highly interrelated
and financial markets are very developed, thus sheuld not observe very high
discrepancies in seasonality depending on the lefvaitegration. Furthermore, in order to
make the description of specific results clearee present the outcome depending on
whether the employed liquidity measure was (alikadaspreads or (b) turnovers.

In case (a) we obtained results which are depictégppendix B (Table B.1 and B.3).
Integration had positive effect on seasonality wiit coefficient equal to 0.0037 (p<0.001),
meaning that a country which was more integratéal tine global market should experience
higher level of seasonality. This outcome remaistadistically significant at 5% significance

level even after accounting for possibility of hetzedasticity and lack of normality.
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For the case (b) regression output is presentekppendix B (Table B.2 and B.3).
The value of integration coefficient, when the seadity measure was built from turnovers,
was negative (-0.005). This result gave oppositecksions in comparison to the ones for
relative spreads. Indeed, here integration wastiveyarelated to seasonality, meaning that
more integrated financial markets should experidese pronounced seasonality in the stock
market liquidity.

Moreover, further we expanded the basic integratimdel with earnings variables.
Earnings measures which were based on relativeadprend the first two weeks after the
fiscal quarter end enhanced the level of seasgnalitthe stock market liquidity, while
variables built from turnovers for the same earsisgason period decreased it (see Appendix
B, Table B.3). This is consistent with the findirfgs the first hypothesis, which showed that
once there was an increase in trading costs mehdiyraelative spreads, trading activity
dropped. The negative correlation between the chtigaidity measures to a large extent
drove the differences in the reported results.

In general, the results indicate that the level pafrticular market’'s financial
integration had a significant influence on that ked’s seasonality in liquidity.

5.4. Influence of macroeconomic news announcements on

seasonality in the stock market liquidity
Previously we defined dummy variables for sevemgbortant macroeconomics news

announcements, namely the CPI and PPI indices,eisaes GDP and employment rate. To
reject or fail to reject our raised hypothesis, soflected the announcement dates for twelve
large and important financial markets worldwide: s&alia, Canada, Finland, Germany,
Hong Kong, Italy, Japan, New Zealand, Sweden, ®ndnd, the United Kingdom and the
USA. The choice of the abovementioned countries evagen by data availability. Having
selected the financial markets, we tested our gsis by regressing the liquidity measures
(both relative spreads and turnovers) on macrogn@noews announcements and then also
added the earnings news announcements to the segres

Our results for the panel of all sample countrieplied that all four types of news
announcements had a significant explanatory powerlf significance level) for both
relative bid-ask spreads and turnovers (Table R8%e we looked at the effect of GDP news
announcements, relative spreads dropped by 3.6@P4umnovers volume grew by 2.23%,
while employment disclosures slightly affected ldjty measures causing relative bid-ask
spreads to increase by 2.01% and turnovers by 0.4P® and CPI index announcements

displayed similar effect to the one that GDP hadbamth relative bid-ask spreads and
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turnovers, namely, on the announcement dates ofaR&ICPI disclosures relative bid-ask
spreads narrowed by 0.643% and 0.733%, while temsowncreased by 0.7% and 0.134%.

Having looked closer at each market, we noticed #nery country had its
idiosyncratic channel of influence on liquidity,nging from all four macroeconomic news
announcement measures being significant in Itaty tae USA, and only one of them being
significant in Canada, Finland and the UK.

We continue our analysis by looking more thoroughdy the impact of
macroeconomic news announcements measures on éwsn@nd relative spreads in
particular markets. CPI disclosures were significan seven markets, while PPI
announcements were statistically significant inydour countries. All measures, apart from
PPI index disclosures, had either positive or regagffect on liquidity proxied by relative
spreads depending on the country. PPl announcenmadtsonly a detrimental effect on
relative spreads, which caused an increase irdiiguon the day of this announcement.

In general, CPI index announcements positivelycaéig the provision of liquidity in
New Zealand, Sweden and Hong Kong, where relatpreagls on average decreased by
4.1%, 2.88% and 3.34% respectively on the day @fattmouncements. On the other hand, in
Italy, Japan, Germany and the USA relative bid-sgkeads widen by approximately 7%,
while the rest of the markets did not produce $igamt results for CPl news dummies.

The relative spreads of Japanese, UK and Austraianpanies showed a rise in
liquidity on the day of GDP growth announcementsilev Finland, Italy and the USA
exhibited an opposite result. Australia had thehégg decrease of 2.56% in relative bid-ask
spreads on the GDP announcement date and Italyierped the deepest dip in liquidity of
6.64%.

If we look at the significant coefficients for tleéfect of PPl announcements on each
country’s liquidity level, we see that relative spds tended to wideithe most significant
drop in liquidity occurred in Italy, where it decéd by 9.86%. Canada and the USA had a
similar dip in liquidity of 3.59% and 3.14% respgety.

Employment disclosures had a twofold effect onitigy provision. On the one hand,
such countries as the USA, Hong Kong and the Ukeggpced a decline in relative spreads
on the news date. While other countries like, elgpan and New Zealand illustrated the
opposite outcome. The most notable increase itivelapreads took place in ltaly, where it
widened by 9.86%. Switzerland and Germany had aenadel increase in spreads of 5.51%
and 6.06%, while Sweden, Canada and Finland shawvsahall rise in spreads of 1.19%,
1.14% and 0.46% respectively.
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In our analysis, we also took a closer look on d¢fffect of macroeconomic news
announcements on turnovers. In general, all fowrsn@nnouncements were significant and
had a positive impact on turnovers. For instandd, &&inouncements had a very large effect
on turnovers in Japan, where the trading activégrdased by 17% on the day of the news
release. In Finland, Australia, the USA and Hong¢(ohe impact of CPI disclosures was
less extreme, and at the same time CPI announcemend mostly significant at 5% level of
significance in those markets. The next two messhaving a sizeable effect on seasonality
were employment announcements and PPI index diselesBoth of them were significant
at 1% significance level in five markets each.Ha majority of cases, these macroeconomic
news announcements had positive impact on turnowgiis the only outliers being Canada,
the USA, New Zealand and Italy. Finally, GDP news@ncements had a detrimental effect
on liquidity by decreasing the value of stock twes on average by 0.5%. It must be noted
that employment, PPl and CPI announcement dumnaoiesefative bid-ask spreads were
significant in Germany, while none of them retairibt significance in case of turnovers,
while Italy with all significant dummies managedrttain the significance of GDP and PPI

announcements.

5.5. Robustness checks

5.5.1. Earnings and macroeconomic news announcements
The results of this robustness check are presemtdgpendices | and J. On average

the outcome of regressions with omitted Januanemasions showed the same signs and
similar level of significance as original resul@®ur earnings season dummies for all countries
indicate that relative spreads increased by 0.786ftg the first two weeks of post-earnings
season period and turnovers declined by -1.03%gwikiconsistent with our baseline results,
namely, change of 1.65% and -3.25% in the respediuidity measures. The results for
ES.: dummyfor the next two weeks of the earnings period sltbame opposite trend. Indeed,
relative bid-ask spreads dropped by 2.6% (p<0.@fiir)ng the second half of the post
earnings period and turnovers increased by 5.248aglthe same period, implying a boost
in liquidity provision. For the purpose of comparis we report our initial results for the
same time frame of -2% and 3.6% respectively.

We also focus our attention on macroeconomic newsancements dummies, which
retained their significance and signs of their Giomts even after we removed the month of
January observations. We obtained similar outcofteg analysing the results for individual
markets (results not reported), as well as couwntgmuped by the degree of financial

development and geographical regions.
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In general, our main results for earnings seasomd macroeconomic news
announcements are valid and remain statisticaleaedomic significance after dropping the
month of January observations.

5.5.2. Financial integration

Robustness checks for the second hypothesis atgmdad the findings of the main
analysis via showing that integration had a statily significant influence on the level of
seasonality in the stock market liquidity. Both ustness tests implied the same pattern
concerning the sign in front of the coefficientdé®d, once we used relative spreads to build
our seasonality measure, then integration was ipelsitrelated to the level of seasonality
with the coefficient equal to 0.003 (p<0.001) ie first robustness test and 0.69 (p>0.10) in
the second. At the same time, when we used turadeebuild our seasonality measure and
perform further analysis, then coefficients wergat&ve (-0.0006 (p<0.001) and -0.7769 (p<
0.10) respectively). Joint F-statistics for thestfirobustness test were in the range 0.0000—
0.1358 and for the second robustness check 0.01238% The second robustness check had
less statistical power, because it employed mogeeggted measures (i.e., one value for each
parameter for every country), which reduced theipien of the results.

Table 1. Summary of results

This table illustrates the summary of the obtainesults for each hypothesis. “Yes” indicates aistiaally

significant result in the expected direction. “Niotlicates a statistically significant result, whishopposite to
what was expected. Outcome depends on the choite diquidity measure, which was either Relatiygead
or Turnover.

Relative
Hypotheses Spread Turnover
H1 Quarterly accounting earnings announcements agnéisant driver of Yes Yes

seasonality in the stock market liquidity.

H2  More integrated financial markets have less pumiced seasonality in
liquidity due to smaller impact of idiosyncraticctars and more No Yes
diversified investors’ base.

H3  Stock market liquidity increases on the day atnoeconomic news

No Yes
announcements.

Source: Created by the authors.



Anna |gnatoviéa, Kyrvlo Lisnyi 33

6. Discussion of Results
6.1 Seasonality in the stock market liquidity
Having conducted the analysis, we confirm a fevedirpatterns applicable to all

countries in our sample such as higher liquidigvsion during winter and dip in turnovers
during summer. These findings correspond to thes mig#ained by Statman, Thorley and
Vorkink (2006) and contradict the ones of Hameed|e2010). At the same time, we find a
proof for higher trading costs in the form of lardpd-ask spreads during the summer period
similarly to Hong and Yu (2009). Moreover, resudtsm the full sample support the notion
of the so-called Halloween effect or ‘sell in Maydago away’ (Bouman & Jacobsen, 2002;
Burton, 2010), where we see boosted trading coastirgy from May till September, and for
some groups of countries even till the late Noven{Bependix G). This finding suggests
that May is the best time to leave the marketsné dollows seasonal trading strategies.
Indeed, for all regions in our sample trading isrencostly during summer, which might be
explained by “investors having gone on vacationemitmenon described by Hong and Yu
(2009). This assumption is further supported by tbkdowing observation: on average
developed markets, which are mostly located inNbethern hemisphere where individuals
possess seasonal vacation preferences, exhilgharhdrop in liquidity during summer than
developing ones. Africa represents a peculiar casee the relative spreads of African
companies widen, but at the same time turnovermmelincreases as well during summer. An
increase in turnovers during this period could kelaned by less pronounced variation in
seasons due to the proximity of African countrieshte Equator and rather homogeneous
weather conditions throughout the year. Howevemiist also be noted that our sample
containing African countries might be considered béssed due to the low number of
financial markets included in it.
6.2 Earnings announcements

As a result of our analysis, we were able to testfirst hypothesis and conclude that
it cannot be rejected. Quarterly accounting easiiagnouncements, in fact, serve as a
significant driver of seasonality in the stock nmedrkquidity in a large number of markets
An important finding was obtained when we studieel tesults for regressions with earnings
announcements dummies. In genefff,; dummies proved to be significant for relative
spreads and negatively related to the turnoverghndan be explained in the following way.
When a country experiences a decline in liquidisokied by relative spreads) dueB6,,
dummy, this variable should have a positive sigjlevthe same dummy will have a

negative sign in the regression using turnoveis pioxy for liquidity. The reasoning for it is
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as follows: as the level of liquidity becomes lovera particular market, then the trading
volume should decrease as well. Indeed, we findl ¢barelation between the two chosen
liquidity measures is negative (-0.3547), which s the findings of Rubio and Tapia
(1996), who also claim that spreads and volumedasmssures are negatively correlated.

Apart from the abovementioned finding, we also wecaifferences in coefficients
for two groups of countries. The first group corsps North and South Americas as well as
France, the UK and Saudi Arabia that demonstrateedse in relative bid-ask spreads during
the first two weeks after earning release dateaasabsequent increase in the consequent two
weeks. The second group consisting from the remg@ioountries and regions in our sample
exhibit an opposite trend, namely initial declineliquidity provision and subsequent rise in
it, which persists, when we divide financial maekdiy regions and level of financial
development. The explanation offered by Nikifor®0@8) states that the so-called noise
traders feel reluctant to trade before financi&rmation is released due to the existence of
informed traders, while market makers take carthefsituation by widening bid-ask spreads
and thereby affecting the liquidity provision inetimarkets. Even though this explanation
could potentially explain the situation for the iy of countries and regions in our sample,
it does not provide an answer for the results atddbby North and South American
countries obtained during the post-earning perfdother theory originated by Kim and
Verrecchia (1994) allows us to provide an explamatd this occurrence. The authors claim
that liquidity increases before and right after #anings release date due to the elevated
activity of informed traders, who are capable deipreting the new information to gain
profits. Thus, in our work we face the proofs fbe texistence of two competing theories.
However, in order to be able to draw more reliahference, one should conduct additional
research studying the period right before and #lfterearnings announcements date.
6.3 Financial integration

At the first glance, the results for Hypothesis Bjim seem rather inconclusive and
this hypothesis can be partly rejected, becauggerdbng on which liquidity measure was
used in order to build our seasonality measurecdimelusions about the effect of the level of
the country’s financial integration on the level sdasonality is opposite. However, these
results can be explained.

The positive relationship between the seasonatityiategration can be supported by,
e.g., findings of Hong and Yu (2009). They documghiat bigger financial markets tend to
have higher levels of seasonality in the stock mialiguidity. Partly it can be explained by
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the fact that majority of the advanced marketslacated in the northern hemisphere, where
people have seasonal preferences towards the fitheio vacation. We argue that in many

instances, the countries which can be describdldea®higgest stock markets” also tend to be
the most integrated into the global financial arefais explains the results in Appendix B

(Table B.1).

On the other hand, taking into account that moregirated markets should have less
influence from the country specific parameters .(edgstance from the Equator, cultural or
religious factors) on their stock markets due toalr investor base, negative relationship
between the seasonality and integration also malgsfect sense (Appendix B, Table B.2).
It is reasonable to assume that more integratedetsrwhere a large proportion of investors
are foreigners, seasonality should be less prorsayrizecause the effect of individual trades
of broad investors’ base should cancel each otier o

We believe that the main explanation of opposisults lies in the choice of the
particular liquidity measure. For example, relatsreads are more intuitively appealing
measure of liquidity, because higher bid-ask spdgmiver liquidity) increase transaction
costs and consequently diminish the demand foiqoiat securities (Sarr & Lybek, 2002).
This leads to a drop in the trading activity, amthe previously active market participants
might decide to exit the market. The increase thdsk spreads might trigger a vicious circle,
where worsening of the one liquidity dimension rtegdy affects the others. Turnover, on
the other hand, can be better described as a neeabtine market activity. Consistent with
Fong, Holden and Trzcinka (2014), the aforementioegplanations suggest that relative
spreads and turnovers cannot be treated as pexbstitutes, and one should not expect
these measures to produce the same results.

Indeed, our findings from both liquidity measures.(relative spreads and turnover)
show that, once we apply relative spreads, theooutcis stronger and has higher statistical
power. Another explanation to different resultdhe fact that data, which is necessary for
calculating turnover measure, was often missinghatr announced by companies or the

Datastream. Thus liquidity measure based on relafpreads can be seen as more reliable.

6.4 Macroeconomic news announcements

We can partly reject our third hypothesis statingt tstock market liquidity increases
on the day of macroeconomic news announcementacinwe document that different types
of macroeconomic news announcements may have gits#ive or negative impact on the

provision of liquidity proxied by relative spreads the market. However, our panel
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estimation suggests that on average macroeconogws announcements have a positive
effect on liquidity by increasing the share turnovEhe major consequence of our analysis
with regard to macroeconomic news relates to thentrg-specific nature of this type of
determinant. At the same time, we find that CPlaamtements affect the liquidity on a
permanent basis in a significant number of marketsch is contradicting the findings of
Chordia et al. (2003). In some markets such ag #at the USA, investors might pay more
attention to the macroeconomic news announcementadpusting their trading volume,
thereby, affecting the liquidity provision in thehwle financial markets. In other countries,

the impact of these determinants is less signifjeag., in Canada and Sweden.

6.5 Limitations of the study
One of our main concerns is the ability to geneeabibtained results if they depend

on the choice of the particular liquidity measurae problem might lie not only in the data
availability issues, which are expressed in onthefprevious subsections, but also in the fact
that there are several dimensions of the markeg Wipliidity, and so far there has not been
found one universal measure, which would capturefahem. It might be true that usage of
a different liquidity measure, for example, Amihutkros Impact measure or FHT Impact
(Fong, Holden, & Trzcinka, 2014) would lead to difint and maybe even opposite outcome.
Thus the variability in obtained results might dbade the generalizability or external
validity of the conclusions.

Apart from the issue mentioned above, we believat tmore detailed analysis
focusing on each specific determinant would be fieiaéfor understanding their impact on
seasonality. For instance, given statements by, leeg et al. (1993) who argue that the major
changes in liquidity occur in a few hour or dayeivals around the news announcements, one
is recommended to take high-frequency hourly datdead of low-frequency daily data,
which would allow one to obtain more precise estiames. The need for using such granular
data is dictated by the presence of the High Fregyué&aders and fast speed with which the
new information is being incorporated into the éguyirices, provided the markets are
efficient.

Moreover, another limitation of our work is relatéal the choice of the specific
macroeconomic news announcements. Apart from theladiures used in our study (CPI,
PPI, GDP and employment), we assume that not oalyreeconomic news announcements,
but also other types of public information suchspgeches of the Chair of the Federal
Reserve Board of Governors might affect the ligyigrovision of traders.
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Despite the outlined limitations of this study, Wwelieve that, given our liquidity
measures, our chosen explanatory variables ardisagn determinants of seasonality in the
stock market liquidity, and our work has added mewdence to the existing literature in this
field. Using excess number of various announcemientair thesis would have diluted the
focus of the paper; thereby, we carefully approddhe question of choosing the appropriate
type of disclosures and determinants in general.

Finally, we can answer the posed research queatidnclaim that the earnings and
macroeconomic news announcements together withddgree of a market's financial

integration are important determinants of seasgnalithe stock market liquidity.
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7. Conclusions
In this study we aim to find possible determinahgst could cause seasonal changes

in the level of the stock market liquidity. We apmlanel data research design and propose
three potential drivers of seasonality in the stoolarket liquidity, namely, earnings
announcements, degree of market’s financial integraand macroeconomic news
announcements.

Our analysis of 36 financial markets around thebglaluring the period from {5
January 2010 till 18 January 2015 reveals that the suggested detertsirsgnificantly
affect the provision of seasonality in liquidityopied by relative bid-ask spreads and stock
turnover on a regular basis. In our paper we swigbethe findings of previous researches
and propose a few novel determinants. The greetestibution of our study is that we find
integration playing a role in affecting seasonailityiquidity. The effect of market's financial
integration, earnings and macroeconomic news arwgsoents on the aforementioned
phenomenon is twofold, as these measures havefisagni positive or negative effect on
seasonality in liquidity depending on the chosearificial market and liquidity proxy.

Our study fills in the gap in the existing knowledags present academic literature
devotes scarce attention to the phenomenon of sealtgoin the stock market liquidity.
Besides, existing papers mostly concentrate onUSemarket, while our work examines
much wider range of countries from all around thebg. In addition, we try to address the
puzzle of contradictory evidence in the literatwith respect to the provision of liquidity
during summer months. Our results indicate thategaly, during summer period liquidity
dries up, which is consistent with Bouman and Jsenb(2002), while it opposes the
conclusion of, e.g., Chordia et al. (2005) and Heanet al. (2010). Furthermore, our work
has practical implementation for those investor® idllow seasonal trading strategies like,
for example, ‘sell in May and go away’ by outlinirepecific seasonal trends in various
countries.

Finally, we want to present a few suggestions Ifar future researchers. First, this
paper concentrates on the month-of-the-year eftadt,it might be worth coming up and
testing possible determinants that could causesthealled day-of-the-week effect in the
stock market liquidity. Second, the authors of teger mention that so far there is no one
universal liquidity measure that captures all disiens of the market liquidity and that
results, which are obtained in this study, diffepending on the choice of the particular
liquidity measure. Our suggestion would be consmdeand testing other types of liquidity

proxies, e.g., the so-called Amihud or Zeros Impaetsures, and seeing whether results
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retain statistical and economic significance.
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Appendix A. Sample of stock markets

Table A.1

Note: This table illustrates the whole sample of cowstrihat were used in this paper,

respective stock exchanges and regions, where sh&tss are located.

No. Country Stock Exchange Region
1 Argentina Buenos Aires Stock Exchange South Araeri
2*  Australia Australian Stock Exchange Oceania
3 Austrie Wiener Bors Europe
4 Baltic countriee.  NASDAQ OMX Tallinn, Riga and Vilniu: Europe
5 Belgiumr Euronext Brusse Europe
6* Brazil BM&F Bovespa South America
7*  Canada Toronto Stock Exchange North America
8 Chile Santiago Stock Exchange South America
9*  China Shanghai Stock Exchange Asia
10  Egypt Cairo Stock Exchange Africa
11  Finland Helsinki Stock Exchange Europe
12  France Euronext Paris Europe
13*  German Frankfurt Stock Exchan Europe
14  Hong Kong Hong Kong Stock Exchan Asia
15* India Bombay Stock Exchan Asia
16 Indonesia Jakarta Stock Exchange Asia
17  ltaly Milan Stock Exchange Europe
18* Japan Tokyo Stock Exchange Asia
19 Malaysia Bursa Malaysia Asia
20  Mexico Bolsa Mexicana de Valores South America
21  Netherlands Euronext Amsterdam Europe
22  New Zealan New Zealand Exchan Oceanii
23 Norway Oslo Stock Exchant Europe
24  Pakistal Karachi Stock Exchani Asia
25  Philippine: Philippines Stock Exchan Asia
26  Poland Warsaw Stock Exchange Europe
27* Russia Moscow Exchange Europe
28  Saudi Arabia Tadawul (Saudi Stock Exchange) Asia
29  Singapore Singapore Exchange Asia
30  South Africa Johannesburg Stock Exchange Africa
31  South Korea Korea Exchange Asia
32  Spain Bolsa de Madrid Europe
33  Swedel Stockholm Stock Exchan Europe
34  Switzerlant SIX Swiss Exchan Europe
35 United London Stock Exchani Europe
Kingdom
36* United State:  New York Stock Exchan North Americi
of America

* Denotes top 10 largest financial markets accadmFTSE Global Equity Index

Source: Created by the authors.

&
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Appendix B. Regression results for the degree of financial integration influence on seasonality in the
stock market liquidity

Table B.1

Note: This Table illustrates results for the stock lepahel regressions, where the panel includes mipacountries. It is the final step for the Intsgwn
determinant testing, which is specified as:

Seasonality,, = a; + f Integration,, + e Earnings;; + &
Here Seasonality,, is constructed by takinBelative Spread,;, as our liquidity measure. The authors of this pd@ve performed both simple OLS
regressions and country fixed effects regressiongrder to account for the probability that sometigular country characteristics might influenbe t

OL Sregressions Fixed effects regressions results.
intearation 0003733 0.003753* 00037527 0.002982°*  0.002982°* 0002723  0,002723%  0.002730%  0.002244  0.002246"
€g (11.10) (11.18) (11.18) (8.87) (8.87) (8.18) (8.18) (8.20) (6.74) (6.75)
Earnings 1 0.105336***  0.090683**  0.092068**  0.092091*** .0.000308  0.037133**  0.037230"*  0.037261%*
95 (24.59) (7.52) (7.60) (7.60) (-0.05) (3.19) (3.18) (3.18)
Earninas 2 0.016085 0.015684 0.015661 -0.044838"*  -0.043202*  -0.043231%*

Ings . (1.30) (1.26) (1.26) (-3.70) (-3.55) (-3.55)

. -0.000002%*  -0.000002%** -0.000002*  -0.000002**
Earnings 3 (:9.92) (-8.00) (-8.79) (-6.89)

. -0.000000 -0.000000
Earnings 4 (-0.78) (-1.07)
constant 0.219405 0.218085 0.218082 0.217443 0.217444 0521188  0.218858 0.218910 0.218503 0.218503
R? 0.08% 0.45% 0.45% 0.51% 0.52% 9.28% 9.28% 9.29% 79%9.3 9.37%

N 161,780 161,780 161,780 153,383 153,383 161,780 7861 161,780 153,383 153,383

*** n<0.01, ** p<0.05, * p<0.1
Parentheses illustrate t-statistics. F-statisgdn the range from 0.0000 — 0.0001.

Source: Created by the authors using STATA regrassbutput.



Anna |gnatoviéa, Kyrvlo Lisnyi 46

Table B.2

Note: This Table illustrates results for the stock lepahel regressions, where the panel includes rmipacountries. It is the final step for the Intsgwn
determinant testing, which is specified as:

Seasonality,, = a; + f Integration,, + e Earnings;; + &
HereSeasonality,, is constructed by takinBurnover;, as our liquidity measure. The authors of this payaee performed both simple OLS regressions
and country fixed effects regressions, in ordexdoount for the probability that some particulanmoy characteristics might influence the results.

OLSregressions Fixed effects regressions
I ntearation 0.00001  -0.005526**  -0.005521** -0.005528+*  -0.005528* 0.000010  -0.002014**  -0.001999**  -0.002007**  -0.002008**
€9 (1.44) (-20.34) (-20.32) (-20.36) (-20.36) (1.58) (-7.56) (-7.50) (-7.54) (-7.54)
Earninas 1 0.017533**  0.072360**  0.072247**  0.072161** 0.006364  0.076739**  0.076585%*  0.07651**
95 (5.09) (7.28) (7.27) (7.27) (1.37) (8.07) (8.05) (8.05)
Earninas 2 -0.059941**  -0.059781**  -0.059692* -0.083708**  -0.083565"*  -0.083495%*

Ings . (-5.88) (-5.87) (-5.86) (-8.48) (-8.47) (-8.46)

. -0.000002**  -0.000003** -0.000002**  -0.000002**
Earnings 3 (-13.89) (-13.43) (-12.09) (-11.65)

. 0.000001*** 0.000001**
Earnings 4 (3.63) (3.09)
constant 0.200385 0.194747 0.194757 0.19471 0.194706 0.50038  0.196802 0.19691 0.196867 0.196864
R? 0.00% 0.28% 0.31% 0.43% 0.44% 10.56% 10.89% 10.93%  11.02% 11.02%
N 160,175 153,949 153,949 153,949 153,949 160,175 10483 153,949 153,949 153,949

p<0.01, ** p<0.05, * p<0.1

Parentheses illustrate t-statistics. F-statistida the range 0.0000 — 0.1137.

Source: Created by the authors using STATA regrassiutput.

*k%k
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Table B.3

Note: This Table illustrates results for stock level @laregressions with robust standard errors. Herpav®rm the same kind of regressions as
in the Table B.1 and B.2. (specifically, countryefil effects regressions); however, in this regoessutput we have accounted for possible
heterogeneity, lack of normality and correlationogug individual error terms by employing robust skl errors.
In addition, the results are for two instances, wtheSeasonality, measure is obtained either using liquidity measased on relative spreads

or turnovers.

Relative Spread Turnover
Intearation 0002723  0.002723* 0.002730** 0.002244** 0.002245** 0.000010 -0.002014**  -0.001999***  -0.002007**  -0.002008***
€g (3.07) (3.07) (3.08) (2.88) (2.88) (1.07) (-3.87) (-3.85) (-3.85) (-3.85)
Earninas 1 -0.000308 0.037133** 0.037230** 0.037261** 0.006364 0.076739**  0.076585**  0.076510***
gs (-0.03) (2.11) (2.14) (2.15) (0.95) (4.39) (4.38) (4.38)
Earninas 2 -0.044838*  -0.043202*  -0.043231* -0.083708**  -0.083565***  -0.083495***
gs_. (-2.43) (-2.36) (-2.36) (-4.86) (-4.85) (-4.84)

. -0.000002**  -0.000002*** -0.000002***  -0.000002***
Earnings_3 (-4.21) (-4.48) (-6.12) (-6.88)

. -0.000000 0.000001
Earnings 4 (-0.39) (1.31)
constant 0.218854 0.218858 0.218910 0.218503 0.218503 0g%03  0.196802 0.196907 0.196867 0.196864
R? 9.28% 9.28% 9.29% 9.37% 9.37% 10.56% 10.89% 10.93%  11.02% 11.02%
N 161,780 161,780 161,780 153,383 153,383 160,175 ,0493 153,949 153,949 153,949

*** n<0.01, ** p<0.05, * p<0.1

Parentheses illustrate t-statistics from robustdsied errors. F-statistics is in the range fron®00- 0.0089 for Relative Spread and 0.0000 — @.2&6Turnover.

Source: Created by the authors using STATA regrassiutput.
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Appendix C. First robustness check for the integration determinant

Table C.1

Note: This Table illustrates results for the cross-aeai (country) regressions. It is the final step thee Integration determinant testing, which can be
specified as:

Seasonality, = a; + 8 Integration, + e Earnings + &;
Here Seasonality, is constructed by takingelative Spread;, as our liquidity measure. The authors of this padmare performed both simple OLS
regressions and country fixed effects regressionsyder to account for the probability that sonmaetigular country characteristics might influenbe t
results.

OLSregressions Fixed effects regressions
Intearation  ©-0003399***  0.0003344**  0.0003351*** 0.0003319***  0.0003319***  0.0003292***  0.0003244*** 0.0003251*** 0.0003236***  0.0003236**
€9 (8.51) (8.41) (8.45) (8.34) (8.34) (8.65) (8.56) (8.60) (8.53) (8.53)
Earninas 1 -0.086684  -0.66049%** -0.18019 -0.179057 -0.076505 -0.59705%** -0.122954 -0.128081
95 (-1.56) (-4.51) (-1.08) (-1.07) (-1.44) (-4.24) (-0.76) (-0.79)
Earninas 2 -0.65526%* -0.16275 -0.162961 -0.5956%+* -0.108989 -0.111367
gs. (-4.23) (-0.93) (-0.93) (-3.99) (-0.64) (-0.66)

. 0.0000008 0.000001 0.0000003 0.000005
Earnings 3 (1.09) (:0.11) (0.46) (0.57)

. 0.0000008 0.000002
Earnings_4 (-0.21) (0.53)
constant 0.0576648 0.057459 0.057326 0.057533 0.057531 66157 0.057450 0.057329 0.05755 0.057563
R? 2.09% 2.12% 2.64% 2.15% 2.15% 12.03% 12.17% 12.44%  12.02% 12.08%
N 3,387 3,381 3,381 3,284 3,281 3,387 3,381 3,381 843,2 3,281

*** p<0.01, ** p<0.05, * p<0.1
Parentheses illustrate t-statistics. F-statisids0000.

Source: Created by the authors using STATA regrassbutput.
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Table C.2

Note: This Table illustrates results for the cross-seetl (country) regressions. It is the final step thee Integration determinant testing, which can be
specified as:

Seasonality, = a; + 8 Integration, + e Earnings; + &;
Here Seasonality, measure is constructed by takifigrnover;, as our liquidity measure. The authors of this pamae performed both simple OLS

regressions and country fixed effects regressionsyder to account for the probability that sonaetigular country characteristics might influenag o
results.

OLSregressions Fixed effectsregressions
Intearation  -0-0000608*  -0.0000602  -0.0000601  -0.00006* -0.00006* -0.0000625*  -0.0000617*  -0.0000617*  -0.0000616*  -0.0000616*
= (-1.65) (-1.64) (-1.64) (-1.66) (-1.66) (1.72) (1.71) (-1.71) (-1.74) (-1.74)
Earninas 1 0.09424* 0.03983 0.038446 0.042658 0.1065347*  0.0875392  0.0880808  0.0919767
gs. (1.82) (0.797) (0.25) (0.28) (2.09) (0.57) (0.58) (0.61)

. -0.06061 -0.06459 -0.064418 -0.0211997  -0.022915  -0.0222879
Earnings 2 (-0.37) (-0.40) (-0.40) (-0.13) (-0.14) (-0.14)

. 0.000001 0.000006 0.0000006 0.000005
Earnings 3 (-0.79) (-0.74) (-0.94) (-0.66)

. 0.000002 -0.000002
Earnings 4 (-0.68) (-0.58)
constant 0.057709 0.057491 0.0574827 0.0570966 0.0570792  5700B7 0.0574827 0.0574797 0.057097 0.0570823
R? 0.1% 0.18% 0.19% 0.22% 0.23% 5.06% 5.06% 5.06% 9%.09 5.10%

N 3,281 3,266 3,266 3,223 3,223 3,281 3,266 3,266 233,2 3,223

*** p<0.01, ** p<0.05, * p<0.1
Parentheses illustrate t-statistics. F-statistidn the range from 0.0000 — 0.1358.

Source: Created by the authors using STATA regrassiutput.
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Table C.3

Note: This Table illustrates results for cross-sectiqealintry) regressions with robust standard eriddese we perform the same kind of regressions as in
the Table C.1 and C.2. (specifically, country fixeftects regressions); however, in this regressigiput we have accounted for possible correlatianray
individual error terms and used clustered robusidsdrd errors.

In addition, the results are for two instances, wiige Seasonality, measure is obtained either using liquidity measased on relative spreads or
turnovers.

Relative Spread Turnover
Intearation 00003297 0.000324* 0000325+  -0.000324*** ~ 0.000323**  -0.000063"*  -0.000062***  -0.000062***  -0.000062***  -0.000062***
€g (36.55) (114.71) (113.63) (119.36) (118.55) (-61.10) (-72.84) (-72.00) (-69.09) (-69.21)
Earninas 1 -0.076505  -0.597059**  -0.122954 -0.128091 0.1065347** 0.0875392 0.0880808 0.0919767
gs. (-0.97) (-3.03) (-0.34) (-0.36) (2.38) (0.50) (0.50) (0.60)
Earninas 2 -0.595601**  -0.108989 -0.111367 -0.0211997 -0.022915 -0.0222879
gs. (-3.15) (-0.27) (-0.28) (-0.11) (-0.11) (-0.11)

. 0.0000003***  0.000005*** 0.000005**  0.000005***
Earnings 3 (4.48) (3.99) (-13.75) (-6.30)

. 0.000002*** -0.000002***
Earnings 4 (3.87) (-5.79)
constant 0.0576607 0.0574501 0.0573288 0.0575454 0.0575629 .0570087 0.0574827 0.0574797 0.057097 0.0570823
R? 12.03% 12.17% 12.44% 12.02% 12.08% 5.06% 5.06% 96.06 5.09% 5.10%
N 3,287 3,281 3,381 3,284 3,281 3,281 3,266 3,266 233,2 3,223

*** p<0.01, ** p<0.05, * p<0.1
Parentheses illustrate t-statistics from robusidsied errors. F-statistics is 0.0000 for both RetaSpread and Turnover.

Source: Created by the authors using STATA regrassbutput.
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Appendix D. Second robustness check for the integration
determinant

Table D.1

Note: This Table illustrates the results for the secaiilistness check of the integration determinant.

The model is specified as:

Seasonality, = a. + § IntegrationRobustness, + &,

Here are represented two instances, wleasonality, measure is built either from relative
spreads or turnovers. The authors of this paper a&ply robust standard errors to account for the
possible heterogeneity and lack of normality.

Relative Spreads Turnovers Relative Spreads Turnovers

Robust standard errors

: 0.693548 -0.776930* 0.693548 -0.776930**
I ntegration Robustness (1.15) (-1.85) (1.57) (-2.69)
constant 0.059216 0.057403 0.059216 0.057403
R? 3.74% 9.12% 3.74% 9.12%
N 36 36 36 36

*** p<0.01, ** p<0.05, * p<0.1
Parentheses illustrate t-statistics from robustdsed errors. F-statistics is in the range fromi010- 0.2585.

Source: Created by the authors using STATA regrassputput.

Appendix E. Correlation between Relative Spread and Turnover

Table E.1

Note: This Table shows the correlation coefficient betweéhe two liquidity measures (Relative
Spread and Turnover) employed in this paper. Thesdts are obtained once using the panel of all
sample countries.

| Relative Spread Turnover
Relative Spread 1.0000
Turnover -0.3541 1.000(

Source: Created by the authors using STATA output.
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Appendix F. Macroeconomic news announcements
Included in the original paper. Available upon resju

Appendix G. Earnings news announcements
Included in the original paper. Available upon resj

Appendix |. Robustness check for earnings announcements
determinant

Included in the original paper. Available upon resj

Appendix J. Robustness check for macroeconomic news
announcements determinant
Included in the original paper. Available upon resju



