Bank of Israel Research Departmet

“Much Ado about Nothing™?
The Effect of Print Media Tone on Stock Indices

Mosi Rosenboim® Yossi Saadorf,and Ben Z. Schreibef

DiscussiorPaper No. 2018.10

October 2018

Bank of Israelhttp://www.boi.org.il

& Ben-Gurion University, Faculty of Managememtnm@som.bgu.ac.il

® Bank of Israel Research Department and Sapir Geli@sis@boi.org.il

¢ (corresponding author) Bank of Israel Informationl Statistics Department and Bar-llan University,

ben.schreiber58@gmail.com

The authors thank Alon Eizenberg, Ron Kaniel, Ddftiger, llan Kremer, Nathan Sussman, and the gigdnts at
the Bank of Israel Research Department seminaB#hndlan University AMCB forum, and the Ben-Gurion
University research seminar, for their helpful coemts and suggestions. We specially thank 'Ifat Bl&#search’
company for providing us a unique database antbtie classifications. We also thank Yonatan Sclerditr
technical assistance.

Any views expressed in the Discussion Paper Serg® those of the authors

and do not necessarily reflect those of the BanK tsrael

91007 oywin' 780 1'n xw! 12 Hpznna Narvn

Research Department, Bank of Israel. POB 780, 910Térusalem, Israel



Abstract

We translate print media coverage into a gauge whamn sentiment and the equivalent
advertisement value, and find that the tone of membverage substantially impacts stock
markets. The tone has a positive effect on bothrmiglet and daily stock returns but not on

intraday returns, while conditional variance andydarice gaps are negatively influenced. This

effect is significant on days of sharp price dexdinThe coverage of negative events in the
capital market is about double the coverage oftpesevents. This asymmetry is greater when
distinguishing between professional and unprofesdibnancial print media.
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1. Introduction

Efficient stock markets price in relevant new imi@tion rapidly and efficiently. The new
information is transmitted through various mediaruhels, the oldest of which is the print
media. Moreover, for people who are generally nobrg the group of professional investors,
general rather than business newspapers are the rinaot the only, channel for transmitting
economic information (Peress, 2014). In particula@wspapers not only report, they also
influence the decisions of individuals by emphasjzor downplaying relevant economic events.
Thus, the tone of their reporting influences ingestand creates a public atmosphere that is not
necessarily a direct result of economic developmé¢8hiller, 2005). Because tone is a latent
variable, the current literature has usually exaaithe effect of the media on the prices of
financial assets, including stock prices, withoonhtcolling for other intermediary variables.
Tone in financial reporting is important to polioyakers and those responsible for the stability
of the financial markets, since its effect on irees, mainly naive ones, is very significant in
periods of sharp changes in asset prices. In péaticthe literature reports on asymmetry in the
effect, which for the most part is clearly refletia sharp price declines (Soroka, 2006; Tetlock,
2007).

Another issue that has attracted the attentioresdarchers of financial anomalies in recent
years is the gap between intraday returns (theerdifice between the closing price and the
opening price on the same trading day) and overnigturns (the difference between the
opening price today and the closing price yestetd8ych gaps in returns, where intraday
returns are negative while the overnight returespasitive, were found in many stock markets
and in various sample periods, and can reach daxepsrcent in annual terms (Tompkins and
Wiener (2007); Lou et al. (2015); Liu and Tse (2017

This study examines the effect of the tone resid@aaljusted for relevant economic
variables) on daily stock prices on the Tel Avie& Exchange and on other market variables
(trading volumes, return variance, and the daily lgetween high and low prices), from January
1, 2011 to October 30, 2017. We analyze the eféégbress coverage on the stock market
through the use of a unique database built by tfe Media Research” comparyin this
database, thousands of financial news articles dppeared in the newspapers are priced and
classified into positive, negative, or neutral tonem the standpoint of the domestic stock

market.

! The company sells analyses on the local mediadoades. Particularly, we use their database tharsdhe
entire Israeli print media with regard to the lostdck market, on a daily basis.



In contrast with the relevant literature, we exanihe extent of an article’s impact by the
newspaper in which it is published, by its locatianthe newspaper (first page in a weekend
supplement compared with an inside page on a wggkdad by its size (number of square
inches). Then, the relevant newspaper articlesranslated into equivalent monetary terms as if
they had been commercial advertisements. This nethadology is justified both theoretically
and empirically, compared to the practice in whilkh number of positive less the number of
negative articles or words is taken into considenat For instance, a dramatic economic
development described laconically and briefly ire thewspapers will apparently have less
impact on readers than a case where the exactdavepment is given broad media coverage
accompanied by commentary, newspaper headliness@tidrth. This approach is particularly
reasonable these days, when newspapers do notycoesletime (objective) news such as the
web news sites or social networks do. Thus, wdami@ng for the net influence of newspapers
on stock market variables, controlling for otherked variables.

To the best of our knowledge, we are the first takenuse of a monetary equivalent of
coverage based on the articles of all newspapetbercountry. In addition, we examine the
effect of the tone residual on intraday returns;omernight returns, which measure today’s
opening price against yesterday’s closing pric&l an common daily returns, which measure
today’s closing price against yesterday’s closinigep In this way, we examine the effect of the
tone residual presented by newspapers (the newspagee published in the morning before the
market opens) on returns, and distinguish betwetnns beyond trading hours (overnight) and
returns during trading hours (intraday). We relatéhis anomaly through the effect of the tone
residual on the three aforementioned returns,aminig volumes, on daily gaps, and on daily and
intraday volatility in stock prices.

Essentially, this study connects two strands efditure: one that deals with the effect of the
media on stock prices (Tetlock (2007); Barber adé#» (2008); Boudoukh et al. (2013); Garcia
(2013); Peress (2014); Garz (2014); and LarsenTdrmisrud (2017)), and one that deals with
the anomaly of overnight returnsdmpkins and Wiener (2007); Riedel and Wagner (201&u
et al. (2015); Liu and Tse (2017); and Basdekid@017)). This study makes a double
contribution. First, it offers an equivalent mongtandex of the tone residual, adjusted for the
effect of other relevant economic variables. Thidex is preferable, from theoretical and
empirical standpoints, since the index that isenity used in the literature usually does not take
into account the monetary value of the articlesamireg that it does not consider the size or

placement of the article or the distribution of tlewvspaper. Second, it uses the effect of the tone



residual rather than the tone itself, thus assgdsie_net effect of newspaper articles on stock
market indices. Additionally, we examine the asyrtmnef press coverage, using non-linear
statistic procedures, and the existence of shacp fluctuations to partially explain the anomaly
of the gap between intraday and overnight returhe. main results of the study are:

(1) The effect of the tone residual derived from thensmapers on stock prices is
significantly positive on both overnight and daigturns but not on intraday returns.

(2) The effect is highly significant on days of shahlpcfuations (mainly price declines) in
the lowest deciles of the distribution of stockiges. This asymmetry in the print media
is revealed mainly in non-business (general) nepesaand is mostly influenced by
sharp price declines where the tone residual (ifette turns very negative (see Kearney
and Liu (2014)).

(3) The effect on the conditional variance of all ratiypes is negatively significant i.e., if
the tone residual declines the conditional varianceeases.

(4) The effect of the tone residual on daily gap prigegh-low or [high-low]/[high+low]/2)

IS negatively significant.

(5) The findings are robust to the type of newspapesi(less: TheMarker, Globes, Calcalist
or general: Yedioth Ahronoth, Israel Hayom, Ma’grithe various stock indices, and the
statistical procedure through which they are tested

The rest of the study is organized as follows. iBacR provides a brief review of the

literature. Section 3 presents the methodologyti®@ed presents the data and the results of the
estimation and discusses the results. In Sectiove Jperform robustness checks and present
alternatives to the examined variables, while $eads concludes.

2. Review of the literature

A number of studies examine the effect of the pantl electronic media, as well as of
forums such as discussion groups, opinion colunamsl blogs, on the stock market. This
literature shows that the media may have an effet#r alia, through economic expectations
created by media consumers. These expectatiorseas#ive to the manner in which the articles
are presented, and not just to their content. tPetiil. (1988) found that the same economic
article had a different effect in accordance witle tway in which it was presented. They
attributed the differences in the effect, intermalio the length of the article. Ferguson et al.

(2015) examined the effect of media coverage onahens of individual stocks, using a dataset



between 1981 and 2010 in the UK. They used a metbgy of textual analysis, where media
tone was considered positive or negative baseth@matio between the quantity of positive and
negative words, and by the number of words writtera particular company in the media. Using
complementary economic information on the paremmany, they found that this tone has a
good ability to forecast the behavior of the compsstock prices, in both positive and negative
directions.

The effect of the media is not reflected only inufe expectations. The very fact of the
coverage itself may influence the return on adsatied on the stock market in a wide variety of
ways. First, the fact that a company name appeatisei media may lead to the purchase of its
shares by retail investors who pay limited attentio the variety of purchase possibilities. This
is due to time restrictions or due to other cogritimitations that cause them to focus on stocks
that attract their attention—a phenomenon callechitéd attention bias” (see, for instance,
Kahneman and Riepe, 1998). Limited attention bias lbeen identified by Barber and Odean
(2008) who, based on a database of news updatestfr® Dow Jones News Service (1994 to
1999), found that retail investors tend to purchateeks that are at the focus of media attention.
They found that this tendency is stronger in theclpase of stocks than in the sale of them,
because stocks are sold from a given investmertfopior which includes a limited number of
stocks, whereas the quantity of stocks that cabdoght is essentially unlimited. This tendency
is not solely the domain of retail investors. Fatgal. (2014) examined the effect of media
coverage of individual stocks on the volume of pases of those stocks by mutual fund
managers. They found that mutual fund managers &agpdency to purchase stocks that attract
broader coverage, despite the fact that this terydén negatively correlated with the future
performance of the purchased stocks. Thus, thedirfg reflects the fact that even “professional”
investors pay limited attention to the assets taey buying. They based their research on an
analysis of daily news articles between 1993 armaR2@Where the tone was determined by the
number of articles, without taking into account #iiee or cost of the article.

The media’s effect on the stock market has beatiestover the years in a variety of ways.
Tetlock (2007) examined articles that appeared &etwl984 and 1999 in the daily column
“Abreast of the Market,” which appears in a fixedesin the Wall Street Journal. The research
guestion was whether media tone affects the retnrstocks when tone is measured by a textual
analysis of negative and positive words. He foumat tontinued declines in the stock market
lead to an increase in media pessimism. Similatiriigs regarding the media’s response to the
behavior of stocks were obtained by Loughran and&fald (2011), Garcia (2013), and Das



and Chen (2007). It was found that price increagkslines) yesterday lead to positive
(negative) tone today. It is worth noting that thehavior of tone according to these studies
therefore reflects adaptive (ex-post), rather thetional (ex-ante), investment characteristics.
Antweiler and Frank (2004) characterized sentemd®sre the recommendations “buy,” “sell,”
and “hold” appear in Internet chats that deal vift stock market. Even though they found a
statistically significant correlation between bugdasell recommendations and positive and
negative returns, respectively, they also found tha level of chat activity is correlated with
trading volume and volatility. Coval and Shumwa@@2) reported similar findings.

Other studies have tried to isolate the media efé@cstock performances from variables
that do not reflect media coverage. Peress (20dahmed the media effect on various variables
in the stock market by comparing their behaviordays when there was a strike in the media
and on regular days. He examined significant nepapatrikes that took place between 1989
and 2010, and found 52 such strikes. Accordingigdfihdings, trading volume on strike days
was 12 percent lower than on regular days, witttanger effect on the trading volume of stocks
with a lower market value (a decline of 18 peradantolume in the lower three quintiles). The
explanation for this was that there are investol®se sole channel of information is the
newspapers, and when that medium disappears, theyro source of information on which to
rely in making investment decisions. However, ttuglg did not find an effect on stock prices. In
other words, there was no difference in the pritenge between the closing price at the end of
the day prior to the strike and the closing pricetloe day of the strike and those prices under
normal conditions. However, the intraday volatililggas lower on strike days than on regular
days. Specifically, the average price range, thie @etween intraday high and low prices, and
the broad standard deviation in the market wererégmt lower on strike days.

The studies examining the media effect on the stoekket have shown that there is an
asymmetrical effect. Kearney and Liu (2014), fastance, argued that textual tone has an effect,
but text that is perceived as negative to the stoekket (such as “sell”) is found to have a
stronger effect than positive text (such as “buyKpthari et al. (2009) also found such
asymmetry regarding the volatility of stock retymaere negative text preceded an increase in
the volatility of returns. Boudoukh et al. (2013)dicated the importance of a precise
identification of the tone found in a textual arsyof newspapers. They found that the overall
explanatory level (Adj. B of market models (CAPM and four-factor model)remsed twofold

after a model with precise textual analysis abivgs applied.



Generally, people pay more attention to negatiwesnthan to positive news (Muddiman
and Stroud, 2037 The media’s tendency to emphasize negative eveagsbhen shown in a
number of studies in various fields, including iooromics literature. For instance, Soroka
(2006) found a statistically significant greatemdency to cover negative changes in economic
indicators and negative events compared with pasithanges and events in the UK. He also
found that negative coverage influenced expectatimore than positive coverage did. There
was also found to be over-reporting of negativeneveregarding unemployment data in
Germany. According to Garz (2014), such a tende&nhapt due to a lack of understanding of the
data on the part of the journalists, but due tacstrral effects in the process of producing the
news. He enumerates three main reasons for thiemey. The first is a cognitive limitation on
the part of the correspondents, who, similar to sx@@nsumers, tend to emphasize negative
events over positive ones. The second reasonabéssament of newspaper editors, publishers,
and owners is that negative news “sells” newspapene than positive news does. The third
reason is the role of the press as a watchdognmodeatic countries.

Larsen and Thoursund (2017) recently tried to gbathe effect of the newspapers in
Norway on daily stock prices there, between 1996 2014. They argued that the effect of a
standard press report may influence a stock’s meficimulative, measured as the closing price
compared to the opening price) by about 4 perciéat a5 trading days. Moreover, between 20
and 40 percent of the ability to forecast a stock®irn can be attributed to the direct media
effect (adjusted for other variables).

The literature dealing with the anomaly betweenaitidy returns and overnight returns does
not examine the media effect on these returns.fifldéngs obtained for various assets (stocks,
ETFs, futures contracts, commodities) on severaketa during different trading periods show
that intraday returns are characterized by loweammeeturns and higher volatilities than
overnight returns (see Tompkins and Wiener (20&igdel and Wagner (2015); Lou et al.
(2015); Liu and Tse (2017); and Basdekidou (201IM)s anomaly poses a challenge to popular
asset pricing models (such as the four-factor myael performance indices (such as the Sharpe
ratio), in which a higher expected return is regdias compensation for greater exposure to risk.
There are those who attempt to explain the anothabugh the higher crash risk or downside
risk in overnight returns than in intraday retufhsu et al., 2015; Riedel and Wagner, 2015).
According to these explanations, which rely on pthaes for examining extreme price volatility
(Extreme Value Theory (EVT) or Value at Risk (VaR))e crash risk is greater in overnight
returns, and hence the positive overnight returescampensation for this risk. However, Liu



and Tse (2017) examined a wide variety of ETFs fatdres contracts traded on American
exchanges, and found that in addition to the pasiteturns and low volatility of overnight

returns, the crash risk is also lower than intradetyirns. This finding necessitates a new
explanation to the old anomaly. One possible exgilan of the anomaly, which concerns
institutional activity was provided by Lou et aR0{5), who argued that institutional and
professional investors usually act during the trgdiay, and mainly toward the end of trading
when liquidity is high, while retail investors assetheir investment portfolio after business
hours and therefore tend to act when trading betfiasfollowing day. They also found that
financial institutions act contrary to the trendqjile retail investors act in accordance with the
trend (particularly when there are sharp pricetflatons, where they act as a “herd”). While
Lou et al. (2015) did not analyze the reasonstiese¢ differences in behavior, their finding that
retail investors (who are influenced by the predtgct the opening price of the stock indices

may connect the media effect and the overnightmeanomaly, as we do in this study.

3. The Methodology

In an efficient stock market (semi-strong efficigpcstock prices take into account all of the
relevant information, including media coverage. €age of the stock market is comprised of
two main factors: reporting on actual developmeantst analysis, commentary, and assessments.
However, the way in which the media presents tharimation and analyses is not uniform, nor
does it objectively reflect what is happening ia #tock market. There may be many reasons for
the lack of congruence between an economic evahtt@media coverage it receives, such as
other events on the public agenda (which may tgkenewspaper space at the expense of
coverage of what is happening in the stock marketjtorial decisions (which may be
dependent, for instance, on the newspaper’s editéne or on the availability of other
interesting topicy, the public atmosphere, and so forth. The newesgapimost never provide
new informatiorthat should affect the stock market in real tiateleast in Israel where they are
printed at night (general newspapers: Yedioth Abtbn Ma’ariv, Israel Hayom) or in the

evening (business newspapers: Globes, TheMarkéralzs) 3

% The pages in the newspaper are generally fixedrdirg to the day of the week, such that a “lackinteresting
topics makes it possible to expand on other topics.

® The other newspapers are not significant in Istaed in cases where an article with significaroreamic value
was published in another newspaper, it was includdgtle sample. There is a difference in stock madoverage
between the “professional” business media andribe-pusiness) general media. While the businessantexds to
maintain a fixed framework, with changes in the position and location of coverage in the newspageprding
to the aforementioned factors (which may changeettanomic value of the coverage), the general miediaore



In contrast with the newspapers, the Internet misdcarrently the main channel conveying
new information to the public, and an analysistefdffect may be more complex. In order to
examine the media as a news tool that influencestibck market, the Internet media and social
networks must be analyzed, with a different metthaghy Such an analysis is beyond the scope
of this study, but appearances in the print metba eepresent appearances in the electronic
medid, so that the use of print media data is similaessence to the use of electronic media,
albeit at a lag.

The print media is expected to influence mostlyedfunprofessional”) investors in two
ways: (a) creating pessimism, optimism, fear, eaphand so forth, and (b) making information
on the stock market accessible to those who havdéesn exposed to it through other media
outlets (Peress, 2014). It is precisely due toréhative paucity of print media sources and the
relatively wide circulation of these sources tha tprofessional” investors may be influenced
by the print media mainly in the extreme cases egative tone that it creates, through their
understanding that such tone may later influena dtock market through ill-considered
activities by the naive investors (Ranyard et2008). For instance, a wide-ranging article in a
widely distributed newspaper may create a revetioerahat may influence media and public
discourse and lead to a “herd mentality” of sellorgthe part of naive investors, which may in
turn lead to follow-up articles and, in some casesctions on the part of the government and
the regulators entrusted with the supervision efstock market.

We use monetary equivalents to represent mediaraher than the number of positive or
negative articles, as is customary in the liteetlset us assume, using an illustration model of
the cost of publication as an index of exposuret thewspapetr € {1,...,6} (TheMarker,
Calcalist, Globes, Yedioth Ahronoth, Israel Hay@nd Ma’ariv) offers publication area of type
j €{1,...,3} (front page, internal page, back page) at a perearea unit oP;. For example, a
200-word article published on the front page is engignificant than an article twice that size on
an internal page; an internal article with a rafieesto it on the front page is more important than
an article that is larger in size but does not haveeference to it on the front page. The
circulation of the newspaper as a share of toial pirculation is also taken into account. These

considerations, and many others, are used whemlatig the equivalent economic value

affected by those factors when it comes to covevigt happens in the stock market, and may fretyueot

publish such coverage at all, or publish it in gigantly different locations and sizes from oneyda the next. The
difference between the business media and the glenerdia in the effect of sentiment on the stodfides is
examined in Section 5 on robustness checks.

* This assessment is supported by analyses condogtéfat Media Research.”
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(shadow price) of each article. The publicationceriist is set, as stated, according to the
newspaper’'s popularity, and according to the article’s locatign,within the newspaper. In

order to simplify the model, let us assume thatthe short term, advertisers refer to a
newspaper's price list as an exogenous variabha fheir standpoint. In other words, they are
“price takers” with a given budget available tortheThe problem for the advertisers is to

maximize the product’s exposure, subject to budgditmitations, as follows:
1)

s;%?éj Exposure = Z Space;; - Impact;;
ij

s.t. X.ijSpace;j - P;j < Budget
where, Exposureis the exposure of the product that the advertiseits to maximizeSpacej; is
the advertiser's decision variable on which newspapo advertise in(i), where the
advertisement will be placed within the newspafgr and what the size of the advertisement
will be (in square inches). The illustration modssumes that the advertised product’s exposure
is a linear multiplication of advertising spatgvace) and influencd/mpact). The Lagrangian

(L) of (1) is:

L= Z Space;; - Impact;; — A(Z Space;; - P;j — Budget)
ij ij

Taking the derivative of with regard to both thépace; decision variable andl and comparing

it to zero, yield:

(2) YijSpace;j - P;j = Budget <= Impact;; = AP;;

Equation (2) shows that in order to maximize expesthe advertiser must use his entire budget
at the relative price per area uf#;), which in turn reflects the advertising impé&étipact;).

We use tone calculations from the “Ifat Media Res@acompany, which analyzed for us
all stock market press coveragealh major newspapers in Isradietween January 2011 and
September 2017 (a total of 1,650 daily observajiomkile measuring the equivalent monetary
value of each article. The monetary value is, atedt set according to the cost of advertising in
the article’s location, with this cost used asratigator of the volume of readers’ exposure to the
article. Each print media article that related e stock market was analyzed according to its

tone in relation to the stock market (positive, atege, or neutral), its equivalent monetary value,

®> We generally ignore local and sectoral newspaprdsthose that are not published on a daily basishe vast
majority of cases, the value of coverage in thaseeps is near-zero (see FN 3). However, we indudagazine
articles in cases where the economic value andaete justified it.
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and the extent of its relevance to the stock irgjie¢ values ranging from 5 percent to 100
percent (100 percent being the maximum relevanided. sample contained only articles with

more than 50 percent of their area devoted tottheksnarket in general (and to specific stocks),
such that the reasonable reader encountering éngskes would “absorb” the tone from them on

only a superficial reading. In total, about 19,28ficles were analyzed, among which 6,456
dealt with the stock market (“stock exchange pentmce”) and answered all the criteria we set
in this study (2,749 were defined as having positone, 2,393 as having negative tone, and
1,314 as being neutral). The team that analyzeariees and evaluated their tone represented
“the average person.” Therefore, the people chagemake the classification were generally

high school graduates or university students inroamcations tracks, who are not economists,
and whose understanding of the stock market isirddafrom reading newspapers. (We

implement an alternative categorization method—@®oyends—in the robustness checks

section.)

In order to evaluate the tone as reflected by thespapers (hereinafter ‘env'), we calculate
the difference in shekels between the monetaryevafuotal positive media and total negative
media each day. It is worth noting that there wadneost no cases in which both negative and
positive coverage was found in the same newspapéh® same day. In contrast, there were
cases where negative and neutral coverage or \msitid neutral coverage were found in the
same newspaper on the same day, and opposite gewegas found among different newspapers,
but opposite coverage with a high monetary value raee during the sample period. These facts
make it easy to use the difference as a varialdeesenting tone. Coverage in the morning of
day t generally relates to events that took place indtoek market on-1, and is therefore
influenced by past developments. The volume of e and the tone presented by the media
(both business and general) are in line with pamket events. It is therefore the case that tone
on daytis influenced by the stock indices on day, and it may influence the indices on day
through investor behavior. In other words, the rasdeffect on the stock market includes an
auto-regressive component of the stock markeftaglFigure 1 shows.

12



Figure 1: The relations of the tone and stock markieindices

Stock market (1) Objective information on

the stock market
performance and ) Tone: i?;";:;:”:::
other relevant events (2) Analysis and commentary positive/negative/neutral -
at time t-1 including shading/emphasizing attime t

economic events

In Figure 1, we separate the economic value ofabibe information coverage that is dependent
on events that took place in the stock market on #a from the economic value of actual
coverage, including analyses, commentary, anddlagive prominence given to events. In other
words, there may be days with identical changdblenstock market but with differing scopes of
coverage. Only this gap—ambt the overall value of coverage, which is curretity common
measurement in the relevant literature—will be mdento the estimation equations of stock

market returns at+1. There are two main reasons for this:

a. We are interested in adjusting the scope of medierage today for the effect of
changes in the stock indices in earlier days, st the explanatory variable is not
correlated with the dependent variable through @to-gegressive process between the
daily changes in the stock indices.

b. We are interested in identifying the net print naedeffect, while neutralizing
intermediary variables as much as possible. le@ésonable to assume that the public is
not surprised when the scope of coverage changesdardance with changes in the
stock indices. This is the result of other up tdeedeommunication channels such as
online financial TV or radio stations, or social diee networks. Moreover, some of the
news was received by the markets during yesterdieading hours, and is thus already
embedded in yesterday's closing prices. To cofdrdhese effects we isolate media tone
from the effects of relevant economic variableduding the objective plain news and
are left with the net media tone (tone residuaduasng that outlier coverage would be a
surprise, and could influence tone in relationhe stock market, particularly on the part

of naive investors.
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In order to examine the effect of the tone residumthe various returns, we break the daily rate
of return of the stock index (by closing pricesjsaasustomary TD,) on daytinto two separate

returns:

3) TD; = log (;;ffl) = log (I;_Zi . ;:—f_tl) = log (i—(‘;i) + log (Plz(t)_tl) = ID; + ON,

where,ID; is the intraday rate of return from the closing@i(PC;) to the opening price on day
(P0,), andON; is the rate of return from the opening price on dto the closing price on day

1 (PC:_;). According to the literature, the “overnight netst anomaly” is characterized by
negative ID returns compared to positive ON retuiiifés anomaly can be exploited to obtain

significant profits (see, for instance, Basedkid2@1.7), as shown in Figure®2.

Figure 2: Cumulative return (arithmetic, %) on ON, ID, and TD
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This figure presents the arithmetic cumulative @testurn (in percent) of overnight (ON), intrad@), and total

day (TD) investment strategies. For a definitiothafse strategies see equation (3).

® Calculating a trading strategy is beyond the saiffibis paper. However, the following can be am#r24-hour
strategy: Buy the index (namely an ETF that tratblesTA-125) at the closing price and sell it at tipening price
tomorrow (ON). Then, sell short at the opening @aad close the position at the closing price teawi(ID). We
calculated this strategy using the Kesem TA-12&kirey ETF from 1/1/2004 to 31/12/2017 and gaineplass
annual rate of return of 24.8% (17% on ON and 7a824D). As the ETF charges a commission of 0.115&ach
buy and sell and the typical Bid-Ask spread is abs (0.15% for the average ETF index of 10,008rdke
sample period) we could gain on average a net amatgaof return of 22.2% on that trading strategy.

14



Given the anomaly in overnight returns globally andrel Aviv (Figure 2), we estimated the
print media effect separately on each of the tleges of return at time overnight(ON,),
intraday(ID;), and common dailyTD,). Our hypothesis is that the tone residual maiffigcés
the overnight returns (through the opening pricdsg to the characteristics of naive investors
(see, for instance, Berkman et al. (2012) and ltal.€2015)), who are substantially influenced
by the media coverage. In practice, we run thanadion equations in two stages. In the first
stage, we estimate the tone effect in time t (tedldrom the effect of other variables that
influenced the stock indices before time t) throtighfollowing regression:

(4) envy = @y + Xi-1(a; ONe_; + B;ID;_j + 8j Other,_; + Ojenv;_;) + &

whereenv; is the tone (the equivalent monetary value of tpasirticles minus the respective
negative articles) in time as calculated based on the business and genevapagers, and is
supposed to mainly affect the opening pri@8,_;); ID,_; are the overnight and intraday
returns in the past days, respectivelygnv,_; is the dependent variable with n lags; and
Other,_; is a vector of other relevant variables includedrder to “isolate” the tone as much as
possible from variables that do not reflect onlydmecoverage. In particular, we include the
following in the vector of these variables:

a. The average return on the Nasdag composite indéxeimours following trading in Tel
Aviv (which reflects global developments; see Fe8y;

b. The return on Israeli stocks traded in New Yorkthe hours following trading in Tel
Aviv (the median of all dual-listed shares; seeureg3);

c. The return on the shekel/dollar exchange rate enhiburs following trading in Tel Aviv
(which reflects last economic developments thanateeflected in the stock market);

d. Dummy variables for days on which there were pr@mingeopolitical events (which
reflect newspaper editors’ interest in other magteyading to a potential negative impact
on economic coverage of the print media); and

e. The Israeli volatility index (Israeli VIX based ¢ime TA-35 index).

We chose the number of lags-3 because there was no statistically significanéafbeyond
that. For the tone residual (hereinaiev_re$, we use the residual of the regressig, Wwhich
is orthogonal to all of the explanatory variablesEquation (4). Therefore, positive (negative)
values reflect a positive (negative) tone residratontrast with the tone itselérfy), including
as many explanatory variables as possible, evénelf are not all statistically significant, in
Equation (4) refines and reduces the definitiontafe residual gnv_res) to the minimum

possible. For instance, adding three lags of tipedent variable reduces the effect of the tone
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residual to today only, because the residaalb (res) is orthogonal to those lags. Particularly,
we control for news received by the markets dutmaging hours of previous days and that are
incorporated in prices. Figure 3 shows the timetdbt publication of the business and general

newspapers and the three types of return.

Figure 3: Timing of newspaper publication and retuns on the Tel Aviv and
Nasdaq indices (including dual-listed shares, locdime)
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1. The timetable may differ among newspapers aed ttme (for instance standard/daylight savinge}im
The main business newspapers are TheMarker, Glahd<Calcalist. The main general newspapers are
Yedioth Ahronoth, Israel Hayom, and Ma’ariv.

2. Regarding the timetable of the business newspapbeMarker and Calcalist close around 19:00levh
Globes, which is published that evening, closel6d20. Articles submitted after closing time aré¢ no
published.

3. Information is gathered around the clock by regys and photographers, but whether it is pubtishe
depends on its importance and the time it arrivéseanewspaper. As the time of arrival gets laiaty
important information is published, at the editatiscretion. The business newspapers are mordoRexi
about accepting articles around the time of clagBegticularly important economic information can b
inserted on the news pages until they are closed.
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4. Data and estimation results

We divide the data used in the study into two tydde first includes the classification by “Ifat
Media Research” of newspaper articles into positheutral, and negative tone/sentiment. This
proprietary information includes the equivalentueabf the article by newspaper and day. The
second type includes public data on prices (operaluging, daily high, daily low) and trading
volumes of the stock indices in Tel Aviv. Tableregents basic statistics of the main variables.

Table 1: Basic statistics of the main variables

(a) All Sample env ON ID D NAS
Mean 0.0014 0.0085 -0.0325 0.0412 0.0830
Median 0.0000 0.0425 -0.0291 0.0686 0.0468
Maximum 0.3322 4.1766 4.0813 3.2117 9.6414
Minimum -1.2339 -7.1986 -3.5804 -5.4557 -13.5913
Std. Dev. 0.0781 0.8651 0.6468 0.5731 1.5278
Skewness -5.4856 -0.7143 0.2108 -1.2394 -0.1376
Kurtosis 79.5239 8.9103 7.8430 14.4902 11.6147
Observations 1692 1692 1692 1692 1692
(b) Year = 2011 env ON ID TD NAS
Mean -0.0174 -0.0820 -0.0749 -0.0062 0.0478
Median -0.0042 -0.0437 -0.0658 0.0387 0.0714
Maximum 0.2575 4.1766 4.0813 3.2117 9.6414
Minimum -1.2339 -7.1986 -3.5804 -5.4557 -10.4871
Std. Dev. 0.1134 1.4793 1.1076 0.9713 2.5581
Skewness -5.5958 -0.4910 0.3257 -0.6758 0.2778
Kurtosis 57.6689 5.2881 49112 8.0550 5.4240
Observations 244 243 244 243 243
(c) Year = 2013 env ON ID TD NAS
Mean 0.0138 0.0598 -0.0502 0.1099 0.2031
Median 0.0116 0.0839 -0.0297 0.1121 0.1660
Maximum 0.2708 2.6004 1.3296 1.7625 5.8070
Minimum -0.2917 -2.0202 -1.7144 -1.7202 -13.5913
Std. Dev. 0.0746 0.6441 0.4898 0.3886 1.5412
Skewness -0.0519 -0.0890 -0.2165 -0.2786 -2.7295
Kurtosis 4.5966 3.9258 3.3918 7.2867 28.7249
Observations 244 244 244 244 244
‘env' is the equivalent value of positive-negatiesvspaper articles compared with ads (in milliohshekels). ON,
ID, and TD are daily rate of return (in percenttaday’s opening relative to yesterday’s closimiraday, and
today’s closing relative to yesterday’s closingpectively, of the Tel Aviv 125 stock index. NAStie daily
Nasdag's rate of return.

All of the data are daily, from Jan 1, 2011 to N8 2017 (a total of 1692 observations). The
upper panel (a) of the table includes all of theygle data; the middle panel (b) focuses on the
year 2011, in which there were negative returnd;tha lower panel (c) presents data from 2013,
which was a positive year. The table shows thatatberage tone (env) is positive and small
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throughout the period, but that it changes in at&oce with returns on the stock indices. Thus,
in a relatively negative year in the local stockrked like 2011, tone values became negative,
while in a positive year, like 2013, they becameemuositive.

The table also shows that the overnight return phmon on the Tel Aviv 125 index is
similar to what was found in other stock markel& &verage return on intraday (ID) trading is
significantly lower than the overnight (ON) retumuhether for the entire sample or for either
negative years (2011) or positive years (2013).edwer, the distribution around the tone mean
is neither symmetric nor normal. Accordingly, tHeewness index is negative throughout the
sample, and very negative in 2011, while the kistsslarge as a result of extreme observations
(mostly negative), on which we want to focus sitivey apparently influence naive investors
(see Ranyard et al., 2008; Lou et al., 2015).

4.1 The asymmetrical effect of trading on media carage

The first hint of the asymmetrical effect of traglipesterday on media coverage today (env)
can be found in the following regression model (PLS

(5) env, = a + f{ROR,_, + B,ROR._D{ | + ¥3_, S;env,_; + €,
where, ROR,_, is the ON/ID/TD return of the Tel Aviv 125 index alay -1, and D/, is a
dummy variable that takes the value of 1 if theimet on the Tel Aviv 125 index are positive
and 0 otherwise. According to the model, inspirgd numerous studies that point to the
asymmetric influence of past returns on investseg for example Soroka, 2008), reflects the
effect of negative returns of the Tel Aviv 100 imden day#1 on the tone the following day,
while the sum of the coefficiens + 3, reflects the effect of positive returns on the sdame.

It is worth noting that Tversky and Kahneman (1982)nd a median risk aversion coefficient
(negative to positive ratio — hereinafter NP7 (5, + ,)) of 2.25 which means that the loss
value is 2.25 times the profit value.

In order to assess the asymmetric impact of statkrms on the tone derived from
newspaper articles, we run Equation 5 with theehdd#ferent returns (ON/ID/TD) as well as
newspaper types (all/general/business). We adsasthe NPR impact will be larger for general
newspapers than business ones (due to the forpeakyeaders i.e., naive investors) and for
ON returns compared to other returns (ID/TD). Theutts of the regressions (OLS with a

correction for heteroskedasticity and a serialedation (HAC)) are presented in Table 2.
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Table 2: Asymmetrical impact of stock index returnson the tone variable

(A) Dep. Variable: Tone from All newspapers (env) ON ID TD

(@ 0.009** 0.0171%** 0.012%**
ON/ID/TD(-1) B1) 0.087*** 0.070*** 0.073***
ON/ID/TD(-1)*DUM_POS(-1) B2) -0.058** -0.038*** -0.039**
ALL(-1) 0.106 0.185 0.139*
ALL(-2) 0.020 0.016 0.011
ALL(-3) 0.055* 0.062*** 0.052*
Ad|. R-Square 0.27 0.23 0.44
D.W. 1.92 2.07 2.00
Negative to Positive ratio (NPR) 2.96 2.15 2.13
Wald test: NPR = 1:

t-stat Value -2.319 -3.125 -2.501
t-stat Prob. 0.021 0.002 0.012
Wald test: NPR = 2.25:

t-stat Value -1.563 -1.526 -1.244
t-stat Prob. 0.118 0.127 0.214
(B) Dep. Variable: Tone from Business newspapers (env) ON ID D

C 0.006*** 0.009*** 0.007***
ON/ID/TD(-1) B1) 0.051*** 0.049*** 0.046***
ON/ID/TD(-1)*DUM_POS(-1) B2) -0.027** -0.022%** -0.017**
Business(-1) 0.117* 0.169** 0.137***
Business(-2) 0.023 0.035 0.028
Business(-3) 0.043 0.046** 0.039
Adj. R-Square 0.21 0.24 0.41
D.W. 1.94 2.07 2.01
Negative to Positive ratio (NPR) 2.07 1.81 1.57
Wald test: NPR = 1:

t-stat Value -2.349 -3.209 -2.568
t-stat Prob. 0.019 0.001 0.010
Wald test: NPR = 2.25:

t-stat Value -1.105 -0.994 -0.278
t-stat Prob. 0.269 0.321 0.781
(C) Dep. Variable: Tone from General newspapers (env) ON ID D

C 0.004 0.003** 0.006*
ON/ID/TD(-1) B 0.037*** 0.022%** 0.028***
ON/ID/TD(-1)*DUM_POS(-1) (B2) -0.033** -0.017* -0.024**
General(-1) 0.019 0.093 0.050
General(-2) 0.038 0.013 0.007
General(-3) 0.057 0.065*** 0.058*
Ad|. R-Square 0.21 0.09 0.26
D.Ww. 1.97 2.06 2.04
Negative to Positive ratio (NPR) 10.27 4.70 7.06
Wald test: NPR = 1:

t-stat Value -1.967 -2.493 -2.054
t-stat Prob. 0.049 0.013 0.040
Wald test: NPR =2.25:

t-stat Value -1.670 -1.938 -1.664
t-stat Prob. 0.095 0.053 0.096
The table depicts the asymmetric impact of theehmturns (ON/ID/DT) on the tone variable (env) foreg
newspaper types (All/Business/General). DUM_POS ¢ig value 1 if the return (ON/ID/DT) is positie@d
otherwise. Negative to positive ratio (NPR) is defl asp./( B1p2). We test whether NPR=1, i.e., there i§ no
asymmetry or NPR=2.25, i.e., loss value is appraxéty twice the profit value (as in Tversky and Kamar
(1992)).

*x *x % are 0.01, 0.05, 0.1 significance levelsgspectively.

As the table shows, the NPRs for ON returns amgelathan both ID and TD returns and return

types of 'general’ are larger than the respecatuem of both ‘business’ and 'all' newspapers. For
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example, the NPR for ON returns of general newssaisel0.27 compared with TD return of
7.06 and ON returns of 2.07 and 2.96 for 'businasd' 'all' newspapers, respectively. This
means that ON returns reflect mostly the asymmetrerage of the newspapers.

We test for the asymmetric reaction of the newspmapmlay to earlier stock market returns
by implementing the Wald test with the null NPR+&,, the newspapers' reactions (env) are
symmetrical. It is quite clear from the figuresttiva all cases one can reject the null, i.e., the
tone variable is asymmetric. The next test is li@r ull that our findings equal that of Tversky
and Kahneman (1992), namely, the risk aversionficosit (similar to the NPR in this study)
equals 2.25. Interestingly, the comparable figaréhe table to the Tversky and Kahneman one
is for the TD return of 'all' newspapers (0.073{3-0.039) = 2.13). We test the significance of
this figure implementing the Wald test in which thall is NPR=2.25 as in Tversky and
Kahneman. The results show that the null is rege€te the 0.1 significance level) only for
general newspapers and for all return types. Tihilgrgy evidence differentiates between general
and business newspapers and, to the best of owldénge, we are the first to show such a
phenomenon. Moreover, the gaps between the thnespapers' NPR teaches us that general
newspapers' reaction to bad stock market returr3-ts5 times larger than the respective
reaction of business newspapers.

The asymmetric reaction can be the result of twohnman-exclusive potential reasons: (1)
General newspapers’ coverage of the news is moegaive) biased than the business
newspapers; and (2) General newspapers cover natlyatic (negative) financial news while
keeping silent in normal times. To discover whid¢hhe two explanations applies in our sample
period, we ran the same regressions as in Talke&pefor the tone variablery), in which we
excluded the distribution tails (1% from each sidé€he results (not presented due space
considerations) support the second explanatiothesalculated NPRs of the two newspapers
are quite similar. For instance, for ON returns NgRReral)=1.44 and NPR(business)=1.09
compared to 10.27 and 2.07, respectively in TableM@reover, the null that for general
newspapers and for all return types NPR = 2.25ncalonger be rejected by the Wald test. The
evidence conforms to our conjecture that generalspapers are consumed by “naive” retalil
investors on the one hand, and asymmetrically teasttock market returns, mainly due to sharp

price declines, on the other.
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4.2 The effect of the media on the stock indices

We now examine the opposite direction: the effédhe tone residualefiv_re$ today on stock
indices tomorrow. We first look at the level of m@ation between the main variables in the
study, and the potential causality between themchSwoausality can hint at the non-

contemporaneous tone residual’s effect on the statikes. Table 3 shows such tests.

Table 3: Correlation coefficients and statistical ausality between the main variables

(a) Bilateral Correlation Coefficients

Correlation
Probability env res ON ID TD
env_res 1.00
ON 0.081358 1.00
0.0009  -----
ID -0.040346 0.004304 1.00
0.1013 0.8613 -
TD 0.022908 0.666247 0.748556 1.00
0.3523 0.0000 0.0000 = -----

(b) Pairwise Granger Causality Tests

Lags = 3 days HO (lower triangle): column does not Granger cause line
env_res ON ID TD
HO (upper triangle): env_res 0.0000 0.0000 0.0000
line does ON 0.0012 0.0000 0.0000
not Granger ID 0.7746 0.0243 0.0236
cause column TD 0.2011 0.0000 0.0000

Panel (a) presents the correlation coefficienthefmain variables. The upper figure is the coigffi; while the
lower figure represents the probability that thefioient equals zero. Panel (b) shows P-valugh@fGranger
causality tests between pairs of variables. Theafuhe upper triangle is that the variable inreldoes not Grange
cause the variables in a column, while the nutheflower triangle is that the variables in a calutioes not
Granger cause the variables in a line. For figbedew 0.05, the null that the first series does@i@tnger cause the
second series is rejected, e.g., the null thatd®sdchot Granger causav_resds rejected (0.0000), while the
opposite is not (0.7746).

—

Panel (a) shows a positive and significant conaatoefficient between the daily return (TD)
and both the overnight (ON) and intraday (ID) returin contrast, the correlation coefficient
between ON and ID is small and insignificant. Thekl of correlation between ON and ID
returns (0.0043) is clear, despite the fact thatdpening price influences the two variables in
opposite directions. For instance, a decline in d¢ipening price increases ID returns but
decreases ON returns (all other things being eqtidyvever, it is worth noting that when
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examining the correlation between ON and ID retuorsdaily returns higher than 0.1% or
lower than -0.1%, a statistically significant negatcorrelation is found, as expected (see
Berkman et al. (2012); Branch and Ma, (2015)). Theelation coefficient between the tone
residual énv_re%¥ and ON is low but significant compared to ID and. This result is in line
with the evidence that ON is mostly influenced bg hewspapers even after controlling for
market and other macroeconomic variables (the tesidual -env_resn this study).

Panel (b) shows thanv_resGranger causes (precedes) all return types. Tisatan in the
opposite direction is not statistically significanthich was expected for all cases except for ON.
Given the results of Table 2, and the fact thatdh#y rate of return of the stock indices is
characterized by fat tails and conditional varianee run EGARCH (1,1,1)regressions with
the three types of return as the dependent variadewith the tone residual (env_res) as the
main explanatory variable, together with three lagthe dependent variable (ON/ID/TD). Table
4 shows the regression results.

Table 4: EGARCH(1,1,1) regressions results: Returnsf the Tel Aviv 125 index (TA-125)
and the tone residual

Dependent Variable: ON ID TD
Mean Equation
C 0.024 -0.037*** 0.062***
env _res 1.11%* 0.026 0.791***
ON/ID/TD(-1) -0.014 0.007 -0.050**
ON/ID/TD(-2) -0.054** -0.044* -0.003
ON/ID/TD(-3) 0.003 -0.010 -0.034
Variance Equation
C -0.125*** -0.132*** -0.152***
[IRESID(-1)/GARCH(-1)M.5] 0.141%** 0.140*** 0.149%**
RESID(-1)/GARCH(-1)*.5 -0.057*** -0.070*** -0.029**
Log(GARCH(-1)) 0.974*** 0.979*** 0.973***
env res -0.484** -0.354* -0.787***
Adj. R"2 0.00 0.00 0.01
DW 2.06 2.02 1.99
This table presents the EGARCH regression restittsecthree rates of return (ON, ID, and TD). “eng” is the
residual of Equation (4). ON/ID/TO§-where j = {1..3} are the respective dependent variabldagn e.g., ID(-1)
for the ID equation. In the variance equation, RESI)/GARCH(-1)° (leverage effect) is the asymmetric
component of the EGARCH model.
*x % % are 0.01, 0.05, 0.1 significance levelsgspectively.

"Running TGARCH(1, 1, 1) did not qualitatively clue the results.
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For the mean equation, the tone residual (env has)a positive influence on both the ON and
TD returns at a significance level of 0.01, butiitgact on the ID return is insignificant. For the
variance equation, the leverage effect (the eftdca negative market return on conditional
variance is stronger than the effect of a positivarket return) is found to be statistically
significant in all three regressions, as is comnfion daily returns. Additionally, the tone
residual’s impact on the conditional variance @& thturns is found to be negative for all returns
and insignificant (at the 0.05 level) only for i equation. This result means that positive tone
residuals lower the conditional volatility, as exfesl.

4.3 The effect of the media on the volume and intday volatility

There are market variables other than prices tlagt Ine influenced by the tone residual. To
discover the impact of the tone residual on suchketavariables, we ran the same EGARCH
regressions as in Table 4, where volumes, gapsabsolute gaps of Tel Aviv 125 stock index
are the dependent variables, while the tone rekidnd other exogenous variables are the
explanatory variables. The dependent variableshareaily trading volumes of the Tel Aviv 125
index (Vol - in logs), the relative (Gap), and tigsolute (Agap) intraday price gaps (see Table 5
for term definitions). The explanatory variableggept for the intercept) are the tone residual
(env_re$, the explanatory variable with 3 lags (days), amtlmmy variable that gets the value

of 1 on Sundays and 0 otherwfs€he results are depicted in Table 5.

® The Tel Aviv Stock Exchange is active on Sunday ffhursday. Sundays are characterized by differefumes
and volatilities than other days of the week.
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Table 5: EGARCH(1,1,1) regression results — Volumegaps, and absolute gaps in the Tel
Aviv 125 stock index (TA-125) and the tone residual

Dependent Variable: Vol Gap Agap
Mean Equation
C 10.8*** -0.100*** -0.157***
env_res 0.238 -0.344** -0.387**
Vol/Gap/Agap(-1) 0.217%** 0.297*** 0.314***
Vol/Gap/Agap(-2) 0.127*** 0.150*** 0.163***
Vol/Gap/Agap(-3) 0.128*** 0.156*** 0.169***
Sunday 0.082*** 0.109*** 0.112***
Variance Equation
C -1.19%** -0.177 -0.169
[RESID(-1)/GARCH(-1).5]| -0.195%** -0.063 -0.059
RESID(-1)/GARCH(-1)*.5 0.413*** 0.010 0.024
Log(GARCH(-1)) 0.255*** 0.856*** 0.862***
env res -2.64*** -0.504 -0.503
Adj. R"2 0.06 0.22 0.28
DW 2.18 2.05 2.04
This table presents the EGARCH regression restittseathree variables derived from Tel Aviv 125cktindex:
VOL (daily volume in logs),Gap = 100 -ﬁ% , andAgap = high — low, where, 'high' and 'low' are the
daily high and low rates, respectivelgn_re§is the tone residual as in Table 4. Vol/Gap/Agpphere|j =
{1..3} are the respective dependent variablesdn ¢éag., Gap(-2) for the Gap equation. In the vax@aequation,
RESID(-1)/GARCH(-1¥ (leverage effect) is the asymmetric componenhefEGARCH model.
*x xx % are 0.01, 0.05, 0.1 significance levelsespectively.

Table 5 presents the influenceesfv_reson trading volume, on Gap, and on Agap in both mean
and variance equations, as in Table 4. The reshdtgiever, do not reflect a homogeneous
influence of the tone residual on the dependengalbas as in Table 4 (on returns). Particularly,
in the mean equatiomnv_respositively (but insignificantly) influences tragjnvolumes while
negatively and significantly influencing both GamlaAgap variables. The results regarding Gap
and Agap are expected, as larger daily gaps go imahdnd with a negative tone residual and
vice-versa. In contrast, the positive coefficiealtiough insignificant) oenv_resin the Vol
equation is inconsistent with our prior assessrttattlarger volumes appear in negative periods
(when the net media effect is negative). In theavenre equation, aknv_reshave the negative
sign, as in Table 4, but only that of the Vol equais significant.
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4.4 Examining the tone effect by quantile regressins

The findings thus far, in both the literature ahd tstudy, show that the negative part of the
distribution of both the returns and the tone nesids more significant and influential than the
positive part of the distribution. In particulangtresults in Table 2 show that a significant part
the information is to be found at the ends of tlsridbution, and that investigating the extreme
observations of both returns and tone may therefloogv nonlinear links between them. This led
us to examine the relations between the tone rakidod the returns through a quantile
regression.

The quantile regression (Basset and Koenker, 18Xpands the empirical estimation
possibilities of linear models beyond the condiéiomean in the OLS method. For instance, the
guantile regression proposes methods for estimakiagconditional median of a function (the
50" percentile) or estimating it over every other jiissconditional percentile (@<100). This
regression is also robust to outliers and to hekawasticity. In the quantile regression that we
ran, the explanatory and dependent variables aetlgdike those presented in Table 4, but the
percentiles examined are the lowest to highestakeci

We first briefly describe the principles of the qtike regression. Let us assume, like in
linear planning problems, that the target functisrto find the coefficients in the regression
whereY is the dependent variabl®,is a vector of explanatory variablgs,are the estimated
coefficients,n is the number of observations, and the desired decile (@<10). The quantile

regression model is as follows:

(6) PBn(r) = margming, {Zi:YiZX{ﬁ tly; —xiBl + Zi:Yi<x{ﬁ(1 —Dly; — x{ﬁl}
n
= margmin {Z p (Vi — x;B) }
(1) i=1
T-X ifx=0
(t—Dx ifx<0
weighting of negative values compared with positraties. For instance, for the second decile

where, pT(x)={ } referring to the check function, is an asymmetric

(t=2), a positive errory > x;B) of observation in the regression will be multiplied by 0.2,
while a negative errory{ < x;8) will be multiplied by -0.8. Equation (6) can beladated

through various optimization methods, and in test,twe use the improved simplex algorithm
of Koenker and D’Orey (1987). The results of thea@esidual coefficients (full bars) and their

t-tests (spikes) in the three regressions by de¢lle9) are presented in Figure 4.
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Figure 4: The coefficients and t-tests of the toneesidual in quantile regressions:
Overnight (ON), intraday (ID), and total daily (TD) returns
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The figure presents coefficients (_Coef) and tistias (_Tstat) across deciles of the tone residu®N, 1D, ang
TD quantile regressions. The coefficients are regmted by full bars and their respective t-testspiles.

There are two prominent results in Figure 4. Fitbie tone residual coefficients in the
regressions of ON returns are positive over allldgcand are significant in the three lowest
deciles. Second, ID returns are negative in allleiecbut are not statistically significant in any
of the deciles. At the same time, the coefficiesftd D returns go from positive to negative in
the transition from the lowest to the highest decilecause they are the sum of ON and ID
returns. However, they are significant in the teavést deciles. These results are consistent with
those obtained in Table 4. Regarding the first pnemt result, the tone residual is found to be
positive and statistically significant in the ovigint return regression, where the result obtained
in the quantile regression may show that for the tewest deciles its effect on the result in
Table 4 is decisive. Regarding the second resdt, tbne residual coefficients in ID return
regressions are not statistically significant tHotlgey are negative.

In parallel with returns, the intraday trading vwoles and price gaps are also set in the

markets. It is therefore only natural to examineithpact of the tone residual on those variables.
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In order to maintain uniformity in the analysis, wa quantile regressions (Deciles 1-9) with

explanatory variables similar to those in Tablend &igure 4. The dependent variables are the
daily trading volumes of the Tel Aviv 100 index (ogs), and the relative and absolute intraday
price gaps. The explanatory variables (exceptHerihtercept) are the tone residuahy_re$,

the explanatory variable with a lag of 3 days, artlmmy variable that gets the value of 1 for

Sundays (which differs from the other days in tehs$rading volume and intraday volatility)

and 0 otherwise. The results are presented in Eigur

Figure 5: The coefficients and t-tests of the toneesidual in quantile regressions: Trading
volume (Vol), relative price gaps (Gap), and absota price gaps (Agap)

T 1l J

[ ] Vol_Coef [ Gap_Coef [ ] Agap_Coef
Vol_Tstat Gap_Tstat Agap_Tstat

The figure presents coefficients (_Coef) and tistias (_Tstat) across deciles of the tone residu®N, 1D, and
TD quantile regressions. The coefficients are regmted by full bars and their respective t-testsgilges.

All of the coefficients of tone residuals were foul® be negative (except for trading volumes in
the three lowest deciles), as expected, and waetsstgtally significant mainly in the extreme

tails. In particular, a positive tone residual losv&rading volume and price gaps, both relative
and absolute in the highest decile. In contraatimg volumes in the three lowest deciles were
positive and significant. In other words, a postitone residual in the three lowest deciles
increases trading volume, in contrast with the otlexiles. Generally, there are no significant

differences between the various deciles, partibulawe compare the results to those shown in
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Figure 4. The main reason for this is that the lodlexiles reflect days on which intraday trading
volumes are small, in other words, when there isigaificant activity in the stock market. In

contrast, the upper deciles reflect days of inteaxd&vity and perhaps more uncertainty, when
trading volumes and price gaps are larger thannonmial” days. However, unexpectedly, there
is no statistically significant (at a level of 0)Odorrelation between the tone residual and the

trading volumes and price gaps in the upper de(gesept for the highest decile).

4.5 Discussion of the results

The results of the various tests of the tone redisleffect on returns on the Tel Aviv 125
index and other trading characteristics were, ierrmost part, in line with expectations. Thus, the
tone residual’s effect on ON returns, and to adegxtent on TD returns, was positive and
statistically significant in the EGARCH regressidigible 4); namely, a positive (negative) tone
residual increased (decreases) the ON and TD eetfrthe stock index. This result means that
the local newspapers had a significant influencerddver, focusing on and emphasizing bad
news (Garz, 2014) is a characteristic of genehér than business) newspapers that cover
dramatic changes in the financial markets and kgggt in normal times (Table 2). This result is
also consistent with the behavioral characterisiés“naive” retail investors who make
investment decisions after business hours, beged alia on general newspapers, and act upon
them at the start of trading (Lou et al., 2015)e Tact that these investors are influenced by the
newspapers (Peress, 2014), particularly by gemenakpapers in our case, may explain why the
tone residual’s effect on the overnight returnels mainly on days of sharp declines (the lowest
deciles). In contrast to ON returns, the tone reaid effect on ID returns was found to be
negative and insignificant (Table 4). One of th@larations of the global anomaly of positive
ON returns compared with negative ID returns, anphgenon that was also found in the Tel
Aviv stock market, is the (relatively) late, andrsgtimes irrational, response to news received
outside of trading hours. The results we obtaimethis study are in line with this explanation,
since the maximal effect of the newspapers is orr@Mns.

The TD returns which are the sum of ON and ID weositively influenced by the tone
residual due to the ON returns. In general, theetation coefficient of TD returns was positive
until the fifth decile. The reason is the varyingeagth of the ON and ID returns over the deciles.
We also found that the conditional variance of riéteirns was negatively influenced by the tone
residual (Table 4) where the various coefficien&serMfound to be statistically significant only for
the overnight returns. This finding means that aitpe (negative) tone residual decreases
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(increases) the conditional variance of the reta®,expected. In addition, asymmetry (the
leverage effect) was found in the variance equation all returns in the EGARCH regressions
(Table 4).

Our hypothesis that the tone residual is mostlyectdd in the extremes of the return
distribution extremes is supported by the quamggressions (Figure 4). For instance, the main
effect of the tone residual on both ON and TD wasidically significant in the lowest two and
the highest deciles, while there was no signifieaimcthe other deciles. This finding means that
a negative tone residual is consistent with veigatige returns (lowest two deciles), while at the
other end of the distribution (highest decile) aateve tone residual is consistent with very
positive returns (though the coefficient is insfgrant).

This finding may be explained by the newspapertadtaristics that emphasize bad market
news (sharp price declines), which mainly affectédve investors. On the other extreme, a
positive tone residual in the highest decile, aquanied by negative returns, may reflect a
'disposition effect' or portfolios rebalancing (Séean, 2015). By both hypotheses, record index
prices in day t are followed by negative returngay t+1. Yet, the coefficients in the lowest two
deciles are significant while that of the highestite is not.

Finally, the statistically significant positive efft of the tone residual on the ON and TD
returns and the lack of significance of the toredeal on the ID returns are consistent with the
findings of Peress (2014) concerning various stacHlices, despite the differences in
methodology, sample period, and geographic locatibirading. We also found significant
differences between the center and extremes ofdib&ibution concerning other market
variables such as trading volumes and daily gapsveier, all of the coefficients of the tone
residuals in all deciles were negative, as expe@Erdept for trading volume in the lowest three
deciles).

5. Robustness checks
This section examines the statistical significant¢he results obtained in the study through a
change of parameters or of the type of estimatouaton. The first examination concerns the
definition of the tone residuakiiv_re$. Compared with the original definition of tonéet
monetary value of positive media minus the monevalye of negative media), we added the
monetary value of neutral media, as follows:

(7) env = Pos + 1 - Neutral — (1 —1I) - Neutral — Neg
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wherePos, Neg, andNeutral are the equivalent monetary values (in shekeldgoh positive,
negative, and neutral articles in newspapers, otispéy, and/ € (0,1) is a dummy variable
that gets the value of 1 if the value of the pwusitarticles is greater than the value of the negati
articles, and 0 otherwise. The reason for thisutaton is that on any given day, either positive
and neutral articles (positive tone) or negativel areutral articles (negative tone) were
published, but it did not happen that both positwel negative articles were published in the
same newspaper on the same day. Table 6 showedhksrof an EGARCH regression, where
the only difference between it and Table 4 is teénition of the tone residual: Table 6 includes
neutral tone according to Equation (7).

Table 6: Results of the regressions on returns ohé Tel Aviv 125 and the tone residual
(including neutral tone)

Dependent Variable: ON ID TD
Mean Equation

C 0.063*** -0.036*** 0.027

env res (Eq. 7) -0.203 -0.041 -0.221

ON/ID/TD(-1) -0.038 0.009 0.020

ON/ID/TD(-2) 0.003 -0.044* -0.051**

ON/ID/TD(-3) -0.035 -0.011 0.003

Variance Equation

C -0.135*** -0.134*** -0.134***

IRESID(-1)/GARCH(-1).5]| 0.136*** 0.142*** 0.153***

RESID(-1)/GARCH(-1)*.5 -0.042*** -0.078*** -0.074***

Log(GARCH(-1)) 0.979*** 0.979*** 0.973***

env res (Eq. 7) 0.319*** 0.127 -0.048

Adj. R"2 0.00 0.00 0.00

DW 1.99 2.02 2.06
This table presents the EGARCH regression restittsecthree rates of return (ON, ID, and TD). “eras” is
defined in this table by Equation (7), which inahscheutral tone, while all other variables and edaces are the
same as in Table 4.. ON/ID/TD)j = {1..3} are the respective endogenous variahidag, e.g., ID(-1) for the ID
equation. In the variance equation, RESID(-1)/GARQH (leverage effect) is the asymmetric componenhef t
EGARCH model.
*x % % are 0.01, 0.05, 0.1 significance levelsgspectively.

One can see that the statistical significance etome residual was weak in all equations,
while the tone residual coefficient in the variarempiation became positive and significant for
the ON return. The coefficient signs did changenimst cases but were usually insignificant, so
we can conclude that the definition we selectedase appropriate.
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5.1 The newspapers' type

The next examination regarding the tone residuatems the type of newspaper included in
the sample. Thus far, all of the major businessspaywers (TheMarker, Globes, Calcalist) were
included, as well as the business supplements eofgdmeral newspapers (Yedioth Ahronoth,
Ma’ariv, Israel Hayom). Since, by our hypothesise tone residual has greater influence on
naive investors, who generally do not read thenassi newspapers, we examined the effect of
the tone residual, similar to Figure 4, on both blusiness and the general newspapers. Our
further hypothesis is that the positive and sigatfit relations found at the two extremes of the
distribution will weaken in the business newspapermpared with the general newspapers. We
first present a comparison between the histogrants kasic statistics of the tone variable
calculated based on general newspapers and thdke tdne calculated based on the business
newspapers (hereinaftenv_ecoh
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Figure 6: Tone based on 'general' newspapers c@ared with 'business’' newspapers
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The upper panel depicts the distribution of theétalerived from general newspapers while the Iqpase!
presents the respective 'tone' derived from businew/spapers.

A comparison of the tone statistics calculated thame general newspapers (the upper panel)
with that based on the business newspapers (ther Ipanel) shows that tone based on general
newspapers had a negative average compared withoHiteve tone in the business newspapers,

is less volatile (standard deviation) due its l&pttic shape, but has much greater negative
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asymmetry (skewness) and larger kurtosis. Therlatént to the importance of the skewness
and the kurtosis in the analysis of the generalspayers. These comparative findings are in line
with our prior assessment of the differences betvgameral media coverage and business media
coverage and, in particular, of the significantuefice that general media coverage has on naive
investors who, for the most part, do not read tigress newspapers and have limited economic
analysis capability. In order to check this assesgnwithin a regression, we ran quantile
regressions (coefficients and t-tests) as in Figyrevith the addition of the expected tone in
business versus general newspapers. Figure 7 stimvsesults of the quantile regressions
(coefficients and t-tests), in which the upper feypresents the tone residual's impact from
business newspapers on the three returns, whildotiker panel presents the respective tone
residual impact derived from general (non-businassjspapers.

In comparing the upper and lower panels of Figyrari comparing them with Figure 4 (all
newspapers) we find the following differences:

a. The coefficients, and especially their significanfeele less along the deciles in the upper
panel of Figure 7 than in the lower panel. Foranse, the only significant decile in the
lower panel for both ON and TD equations is thedsiMdecile 1), while in the upper
panel the four lowest deciles for the ON equatind tnhe two lowest deciles for the TD
equation are significant.

b. The coefficients in decile 1 of the general newsps are larger than the respective ones
of the business newspapers.

c. The ID returns in both panels, as well as in Figyrare all negative but insignificant.
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Figure 7: The coefficients and t-tests of the taresidual in quantile regressions: Overnight
(ON), intraday (ID), and daily (TD) returns: Business versus general newspapers
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The figure presents coefficients (_Coef) and tistias (_Tstat) across deciles of the tone residu®N, ID, and
TD quantile regressions. The coefficients are regmted by full bars and their respective t-testspiles.
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These results are consistent with our assessmemalive investors are more exposed and more
influenced by the tone residual as reflected in tievspapers, particularly the general
newspapers. Thus, we would expect dramatic headébeut declines in the stock exchange to
influence naive investors to hold a “fire sale’tioéir investments, thereby increasing the extent
of the declines—due to “herd mentality’—mainly dtetopening of the trading day. In
comparison, sophisticated investors may even buysooh days (contrarians), thereby
moderating the declines (see Lou et al. (2015)n&nraand Ma, (2015)).

We also examined the effect of the tone residuaéfficients and t-tests) on other variables,
similar to Figure 5, for the tone calculated basaly on business newspapers. Figure 8 shows

the results regarding trading volumes (Vol), relataps (Gap), and absolute gaps (Agap).

Figure 8: The coefficients and t-tests of the toneesidual in quantile regressions: Trading
volume (Vol), relative (Gap), and absolute (Agap)aps: Business newspapers only
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The figure presents coefficients (_Coef) and tistias (_Tstat) across deciles of the tone resigu@lN, 1D, ang
TD quantile regressions. The coefficients are regmted by full bars and their respective t-testspilges.

In comparing Figure 8 with Figure 5, one can noticggnificant difference in the coefficients of
trading volume. In Figure 8, these coefficients sigmificantly positive up to the third decile and

negative in the higher deciles, with particulamgigance in Deciles 8 and 9. This means that
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trading volumes are more sensitive to the toneduadiin the business newspapers than in the
general newspapers. Further to our assumption ooingethe differences between the general
and business newspaper readerships, the latteractain greater volumes than the former,

particularly in the highest and lowest deciles.contrast, there are no significant differences
between Figure 8 and Figure 5 in the relative (Gago) absolute (Agap) price gaps.

5.2 Number of articles

We also examined the definition of tone that istaumsry in the literature—by the number
of articles, and not their monetary value—whereetas defined as the number of positive
articles minus the number of negative artitlesall newspapers (both general and business).
The results are depicted in Table 7.

Table 7: Regression results on the returns of theél Aviv 125 index and the tone residual
based on the number of transactions (in logs)

Dependent Variable: ON ID TD
Mean Equation

C 0.061*** -0.041*** 0.018
env_res (#positive-#negative articles) -0.001 -0.002 -0.003
ON/ID/TD(-1) -0.035 0.009 0.022
ON/ID/TD(-2) 0.002 -0.045* -0.052**
ON/ID/TD(-3) -0.034 -0.012 0.005

Variance Equation
C -0.146*** -0.141*** -0.126***
|IRESID(-1)/GARCH(-1)".5| 0.151%** 0.151%** 0.146%+*
RESID(-1)/GARCH(-1)*.5 -0.056*** -0.083*** -0.078***
Log(GARCH(-1)) 0.973*** 0.973%** 0.969***
env_res (#positive-#negative articles) 0.003** 0.004* 0.003*
Adj. R"2 0.00 -0.01 0.00
DW 1.99 2.03 2.06
This table presents the EGARCH regression restitsecthree rates of returrefiv_redis the residual of Equation
(4), as in Table 4, except feny, which is the gap between the number of positive regative articles (in logs). All
other variables and procedures are the same aabie 7.
*x xx % are 0.01, 0.05, 0.1 significance leveleespectively.

The coefficients in the regressions obtained inl@&kare in the opposite directions as in Table 4
as are the significance of the coefficients in kbt conditional mean and variance equations. In

particular, the coefficient of the explanatory e examined in the study—the tone residual—

° Since there were either positive or negativelasiin almost all cases, the examined variabffsisibuted around
zero. For instance, if there were three negatitiel@s published on a certain day, the tonenig= -log(3).
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is close to 0 and is insignificant in the condisbmean equation. This finding apparently shows
the advantage of the innovative definition thatwsed in this study, which takes into account the
monetary value of the articles and not just the Imemof positive articles minus the negative
articles. In contrast, the tone residual's coedfitiis positive and significant in the conditional

variance equation, which is the opposite of whabbined in Table 4.

Another examination we conducted is in regard toows aggregates of the stock indices. The
general stock index and the Tel Aviv 35 index weognpared to the Tel Aviv 125 index.
Usually, no significant differences were found Ine ttone residual’s effect on returns on these

alternative indices, and the results are therafoteshown here.

5.3 Less relevant articles

Another important examination concerns thessmty of the benchmark for including a
news article in the dataset. As mentioned, we tleduonly articles where the extent of relevance
to the stock market was 50 percent or more. Thexefo order to validate the obtained results,
we ran the same quantile regression with tone wakids an explanatory variable where the
extent of relevance was less than 50 percent. @pothesis is that the distribution of the
coefficients over the percentiles would be similand in particular that there would not be
different and statistically significant resultstiaé extremes of the distribution compared with the
center of the distribution. The results of the dil@nregression with tone data where the
relevance was less than 50 percent are shown uré=8
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Figure 9: The coefficients and t-tests of the tonesidual in quantile regressions: ON, ID,
and TD returns for all newspaper articles with lesghan 50 percent relevance
6
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The figure presents coefficients (_Coef) and tistias (_Tstat) across deciles of the tone residu®N, 1D, ang
TD quantile regressions. The coefficients are regmted by full bars and their respective t-testspies.

As we can see, and particularly when compared Righre 4 (where the extent of the relevance
of tone was 50 percent or more), there is no scant difference between the coefficients of the
three returns over the percentiles, and not even amefficient is statistically significant, as

expected. This result apparently justifies our cadb include only newspaper articles where the

extent of relevance was 50 percent or higher.

5.4 Comparing the tone with Google Trend

Another important question is whether our toneatale that was manually constructed by
“Ifat Media Research” (see details in the methogplsection) accurately reflects the actual
tone, which is a latent variable. In order to compaur results, particularly Table 4, with a
popular tone variable, we replicated the Da et(2015) FEARS (Financial and Economic

Attitudes Revealed by Search) index. That dailyeind based on Google Trends terms (Search
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Volume Index - SVI), and after selecting the 30 tresevant terms for an economic downturn
state, Da et al. (2015) constructed the FEARS indgx taking daily change rates,
standardization, and control for both weekdays motthly seasonality. Yet, our replication of
their index differs in two aspects. First, we amterested in the distribution tails so we did not
winsorize each series at the 5% level as theySkdondly, we translated the English terms into

Hebrew and restricted the geographical area tellsazher than the U%.

Table 8 shows the regression results, as in Tabéxeept for the tone residual, which is
based on the FEARS indegnyv of Eq. 4) but regressed on the same explanatatgblas to
obtain the tone residuakrfv_re$. Additionally, we restricted the sample data tartsfrom
3/2015, as the data before that period is lesahielj and compare the FEARS results (left panel)
with ours (as in Table 4 - right panel).

Table 8: EGARCH(1,1,1) regressions results: Returnsf the Tel Aviv 125 index (TA-125)
and the FEARS residual (adapted to Israel) versude tone residual

fear_res env_res
Dependent Variable: ON ID TD ON ID TD
Mean Equation
C 0.049** -0.031* 0.018 0.045** -0.030 0.016
fear_res/env_res -0.015 0.006 0.011 1.05***  -0.087 1.18*
ON/ID/TD(-1) 0.042 -0.003 0.055 0.037 -0.003 0.059
ON/ID/TD(-2) -0.055 -0.031 -0.083* -0.043 -0.029 -0.079*
ON/ID/TD(-3) 0.024 -0.024 0.066* 0.037 -0.022 0.064
Variance Equation
C -0.222** -0.232** -0.228*** -0.244** -0.253*** -0.226***
|IRESID(-1)/GARCH(-1)".5| 0.148** (.155** (.157** 0.150*** 0.169*** 0.154**
RESID(-1)/GARCH(-1)».5  -0.119*** -0.146*** -0.196*** -0.129** -0.144** -0.190***
Log(GARCH(-1)) 0.933** (0.919*** (0.867*** 0.921** 0.911** 0.867***
fear_res/env_res 0.025* 0.015 0.022 -0.437 -0.117 -0.410
Adj. R"2 0.01 0.00 0.01 0.03 0.00 0.01
DW 1.95 2.08 1.96 2.00 2.08 2.00
#N 644 644 644 644 644 644
This table presents the EGARCH regression restittseathree rates of return (ON, ID, and TOfgdr_res is the
residual of the FEARS inderifvin Eq. 4) and &nv re§ is the residual of the originanvof Equation (4).
ON/ID/TD(-j) where j = {1..3} are the respective endogenous variabidag, e.g., ID(-1) for the ID equation. In
the variance equation, RESID(-1)/GARCH(21)everage effect) is the asymmetric componenhefEGARCH
model.
*xx *% % are 0.01, 0.05, 0.1 significance levelsgspectively.

It is quite clear that the coefficients of tfear_res(left panel) in the conditional mean equations
are insignificant and sometimes with the opposigem §ON and ID equations) to thenv_res

coefficients (right panel). These results corrobmraur earlier findings that the “Ifat Media

1% Since the translation can bias the relevanceebtiginal English terms found by Da et al. (2018, tried
different Hebrew terms but could not find any impement of the significance of the FEARS index.
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Research” classifications into "positive/neutradfatve” conveyed valuable information during
the sample period. Also, thiear_res coefficients in the conditional variance equatiare

insignificant (except for the ON equation at th# Significance level). Here too, the coefficients
are in the opposite sign compared to the origimaso(right panel) in this sample period and

compared to the entire sample (Table 4).

5.5 Examining alternative risk definitions
Finally, we examined whether the positive overnigbiiurns on the Tel Aviv Stock
Exchange were a result of higher risk than the tegantraday returns or if the puzzle found in
other stock indices (Liu and Tse (2017)) was alewgent in the Tel Aviv 125. Figure 10 shows
a number of performance indices adjusted for risluding crash risk and downside risk.
Figure 10: Annual returns (ON/ID/TD) and risk-adjusted returns
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The figure compares annual returns based on theeadtoategies (Overnight — ON, Intraday — ID, amdal day
TD) with their respective risk-adjusted returns d§fe-VaR and Sharpe-Downside). Sharpe-VaR is catmlila
annual return divided by the Value at Risk, atgmificance level of 0.05 while Sharpe-Downsideaefldownsid
risk which is defined as the standard deviatiothefnegative returns only.

W

40



The (wide) bars show the annual returns duringstimaple period. The differences between ON
and ID returns are prominent, where all the latiier negative while almost all the former are
positive (except for 2011). These results are cbvast with those in Table 1 (showing daily
returns) and Figure 2 (showing cumulative returhig)addition, the standard deviation is also
larger in ID returns than in ON returns (0.68 conegawith 0.6; see Table 1). The spikes with a
star at the end show the Sharpe Index adjustedai® (@nnual return divided by the Value at
Risk, at a significance level of 0.05)Here, the differences between the Sharpe Indexstet)

to VaR of ON and TD returns are even more prominmemost sample years. However, in 2011,
which was characterized by stock price declines, dammon returns (the bars) were more
negative than those adjusted to VaR (the spikes stétrs at the end). Finally, the red dots on the
spikes show the Sharpe Index adjusted to downss#te This risk is defined as the standard
deviation of the negative returns only, and thenbrghe value, the higher the risk. Here too, the
indices of ON returns are higher than those oféimns, but less so than for the indices based
on VaR. Therefore, we can conclude based on Fitirend Table 1 that, for the most part, ON
returns are positive and the risk-adjusted perfomeandices are higher than the negative ID
returns, which are accompanied by higher risks.r8fbee, the puzzle found in many global
stock indices (see Lie and Tse (2017)) is prevatletite Tel Aviv Stock Exchange as well.

6. Conclusion

This study examines the effect of daily hewspapeeton stock prices in Israel between
1/2011 and 10/2017 (inclusive). The database irdwl articles written about the stock market
in the business newspapers (Globes, TheMarkerCachlist) and in the business supplement
sections of the general newspapers (Yedioth Ahtgristael Hayom, and Ma’ariv), as well as
data on share prices, trading volumes, and dagfly hnd daily low prices. We used a proprietary
database built by the “Ifat Media Research” compémgt classifies business articles into
positive, negative, or neutral tone from the stamalpof the local stock market. In contrast with
the current literature, we examine the impact ofditle according to its equivalent monetary
cost (depending mainly on the particular newspgmacement within the newspaper, and article
size). Based on that classification, we built setoxdex for each trading day, which is the gap in

shekels between the total value of articles withitpege tone and the total value of articles with

! The VaR methodology is historical (daily returnsgidg a calendar year; due to the near-zero intea¢s during
the sample period, we did not adjust for a rislefireturn in the numerator). Alternative methodslisas the Sharpe
Index adjusted for expected shortfall risk, the rghalndex adjusted for the four main moments ofnrar
distribution, and information indices) generatedikir results, and are therefore not shown in thdys
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negative tone. The tone index was run on releveon@mic variables, and the residual from the
regression served as a tone index controlled faabigs that influence the stock index returns
(the tone residual). We examined the effect of thvee residual on the intraday returns, the
overnight returns (between the opening price toalay the closing price yesterday), and the
common daily returns. In doing so, we actually exed the tone residual’s net effect on
returns, particularly the overnight returns, asribevspapers are published in the morning before
the start of trading, and should therefore mainfiuence those returns.

With this distinction, we basically connect twoastds of the literature: one that deals with
the effect of the newspapers on stock prices, ametbat deals with the anomaly of intraday
returns compared with overnight returns. Using aietya of statistical procedures (OLS,
EGARCH, and quantile regression), we find that: tf@@ effect of the tone residual of the
newspapers on the stock return is positive andsseatly significant, mainly for the overnight
returns and to a lesser extent for the daily retufin) the effect is statistically significant oays
with sharp fluctuations, mainly price declines ammh-business (general) newspapers, in the
lowest deciles of the returns distribution; andtf® effect of the tone residual on the variance of
overnight returns is negative and significant.

Our method was compared with alternate methods asicta) another definition of the tone
index, (b) using the number of positive versus tiegarticles as a tone index, and (c) using an
automatic classification (Google Trends) for theet@ssessment. In all cases the coefficients of
our method were significant and in the expectedh sigmpared to the alternatives for the
overnight and intraday equations. In addition, samigal differences in tone between business
and general newspapers were found. These resudtscansistent with the behavioral
characteristics of “naive” retail investors, whokaanvestment decisions after business hours
and act upon them at the start of the trading tlay €t al., 2015). The fact that these investors
are mainly influenced by the newspapers (Peresk})2@specially by bad news, may explain
why the tone residual affected overnight returms] # a lesser extent daily returns, only in the
lowest deciles of the distribution. Similar to tiheturns, we found that the tone residual
negatively influenced relative and absolute priapgy and positively influenced trading volumes
in the lowest deciles. This means that negative iooreased low volumes and decreased large
daily gaps during the sample period, as expectadhllfz, the findings that “naive” retail
investors are influenced by the newspapers on itleehand, and act as a “herd,” particularly on

days of sharp declines, on the other, is of impaeao both regulators and investors.
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