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Abstract

We translate print media coverage into a gauge of human sentiment and the equivalent
advertisement value, and find that the tone of media coverage substantially impacts stock
markets. The tone has a positive effect on both overnight and daily stock returns but not on
intraday returns, while conditional variance and daily price gaps are negatively influenced. This
effect is significant on days of sharp price declines. The coverage of negative events in the
capital market is about double the coverage of positive events. This asymmetry is greater when
distinguishing between professional and unprofessional financial print media.
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1. Introduction

Efficient stock markets price in relevant new information rapidly and efficiently. The new
information is transmitted through various media channels, the oldest of which is the print
media. Moreover, for people who are generally not among the group of professional investors,
general rather than business newspapers are the main, if not the only, channel for transmitting
economic information (Peress, 2014). In particular, newspapers not only report, they also
influence the decisions of individuals by emphasizing or downplaying relevant economic events.
Thus, the tone of their reporting influences investors and creates a public atmosphere that is not
necessarily a direct result of economic developments (Shiller, 2005). Because tone is a latent
variable, the current literature has usually examined the effect of the media on the prices of
financial assets, including stock prices, without controlling for other intermediary variables.
Tone in financial reporting is important to policy makers and those responsible for the stability
of the financial markets, since its effect on investors, mainly naive ones, is very significant in
periods of sharp changes in asset prices. In particular, the literature reports on asymmetry in the
effect, which for the most part is clearly reflected in sharp price declines (Soroka, 2006; Tetlock,
2007).

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

This study examines the effect of the tone residual (adjusted for relevant economic
variables) on daily stock prices on the Tel Aviv Stock Exchange and on other market variables
(trading volumes, return variance, and the daily gap between high and low prices), from January
1, 2011 to October 30, 2017. We analyze the effect of press coverage on the stock market
through the use of a unique database built by the “Ifat Media Research” company.1 In this
database, thousands of financial news articles that appeared in the newspapers are priced and
classified into positive, negative, or neutral tone from the standpoint of the domestic stock

market.

! The company sells analyses on the local media for decades. Particularly, we use their database that covers the
entire Israeli print media with regard to the local stock market, on a daily basis.



In contrast with the relevant literature, we examine the extent of an article’s impact by the
newspaper in which it is published, by its location in the newspaper (first page in a weekend
supplement compared with an inside page on a weekday), and by its size (number of square
inches). Then, the relevant newspaper articles are translated into equivalent monetary terms as if
they had been commercial advertisements. This new methodology is justified both theoretically
and empirically, compared to the practice in which the number of positive less the number of
negative articles or words is taken into consideration. For instance, a dramatic economic
development described laconically and briefly in the newspapers will apparently have less
impact on readers than a case where the exact same development is given broad media coverage
accompanied by commentary, newspaper headlines, and so forth. This approach is particularly
reasonable these days, when newspapers do not convey real-time (objective) news such as the
web news sites or social networks do. Thus, we are looking for the net influence of newspapers
on stock market variables, controlling for other market variables.

To the best of our knowledge, we are the first to make use of a monetary equivalent of
coverage based on the articles of all newspapers in the country. In addition, we examine the
effect of the tone residual on intraday returns; on overnight returns, which measure today’s
opening price against yesterday’s closing price; and on common daily returns, which measure
today’s closing price against yesterday’s closing price. In this way, we examine the effect of the
tone residual presented by newspapers (the newspapers are published in the morning before the
market opens) on returns, and distinguish between returns beyond trading hours (overnight) and
returns during trading hours (intraday). We relate to this anomaly through the effect of the tone
residual on the three aforementioned returns, on trading volumes, on daily gaps, and on daily and
intraday volatility in stock prices.

Essentially, this study connects two strands of literature: one that deals with the effect of the
media on stock prices (Tetlock (2007); Barber and Odean (2008); Boudoukh et al. (2013); Garcia
(2013); Peress (2014); Garz (2014); and Larsen and Thorsrud (2017)), and one that deals with
the anomaly of overnight returns (Tompkins and Wiener (2007); Riedel and Wagner (2015); Lou
et al. (2015); Liu and Tse (2017); and Basdekidou (2017)). The study makes a double
contribution. First, it offers an equivalent monetary index of the tone residual, adjusted for the
effect of other relevant economic variables. This index is preferable, from theoretical and
empirical standpoints, since the index that is currently used in the literature usually does not take
into account the monetary value of the articles, meaning that it does not consider the size or

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



residual rather than the tone itself, thus assessing the net effect of newspaper articles on stock
market indices. Additionally, we examine the asymmetry of press coverage, using non-linear
statistic procedures, and the existence of sharp price fluctuations to partially explain the anomaly
of the gap between intraday and overnight returns. The main results of this study are:

(1) The effect of the tone residual in the newspapers on stock prices is positively significant
on both overnight and daily returns but not on intraday returns.

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

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

(4) The effect of the tone residual on daily gap prices (high-low or [high-low]/[high+low]/2)
IS negatively significant.

(5) The findings are robust to the type of newspaper (business: TheMarker, Globes, Calcalist
or general: Yedioth Ahronoth, Isracl Hayom, Ma’ariv), the various stock indices, and the
statistical procedure through which they are tested.

The rest of the study is organized as follows. Section 2 provides a brief review of the

literature. Section 3 presents the methodology. Section 4 presents the data and the results of the
estimation and discusses the results. In Section 5 we perform robustness checks and present

alternatives to the examined variables, while Section 6 concludes.

2. Review of the literature

A number of studies examine the effect of the print and electronic media, as well as of
forums such as discussion groups, opinion columns, and blogs, on the stock market. This
literature shows that the media may have an effect, inter alia, through economic expectations
created by media consumers. These expectations are sensitive to the manner in which the articles
are presented, and not just to their content. Pruitt et al. (1988) found that the same economic
article had a different effect in accordance with the way in which it was presented. They
attributed the differences in the effect, inter alia, to the length of the article. Ferguson et al.
(2015) examined the effect of media coverage on the returns of individual stocks, using a dataset



between 1981 and 2010 in the UK. They used a methodology of textual analysis, where media
tone was considered positive or negative based on the ratio between the quantity of positive and
negative words, and by the number of words written on a particular company in the media. Using
complementary economic information on the parent company, they found that this tone has a
good ability to forecast the behavior of the company’s stock prices, in both positive and negative
directions.

The effect of the media is not reflected only in future expectations. The very fact of the
coverage itself may influence the return on assets traded on the stock market in a wide variety of
ways. First, the fact that a company name appears in the media may lead to the purchase of its
shares by retail investors who pay limited attention to the variety of purchase possibilities. This
is due to time restrictions or due to other cognitive limitations that cause them to focus on stocks
that attract their attention—a phenomenon called “limited attention bias” (See, for instance,
Kahneman and Riepe, 1998). Limited attention bias has been identified by Barber and Odean
(2008) who, based on a database of news updates from the Dow Jones News Service (1994 to
1999), found that retail investors tend to purchase stocks that are at the focus of media attention.
They found that this tendency is stronger in the purchase of stocks than in the sale of them,
because stocks are sold from a given investment portfolio, which includes a limited number of
stocks, whereas the quantity of stocks that can be bought is essentially unlimited. This tendency
is not solely the domain of retail investors. Fang et al. (2014) examined the effect of media
coverage of individual stocks on the volume of purchases of those stocks by mutual fund
managers. They found that mutual fund managers have a tendency to purchase stocks that attract
broader coverage, despite the fact that this tendency is negatively correlated with the future
performance of the purchased stocks. Thus, their finding reflects the fact that even “professional”
investors pay limited attention to the assets they are buying. They based their research on an
analysis of daily news articles between 1993 and 2002, where the tone was determined by the
number of articles, without taking into account the size or cost of the article.

The media’s effect on the stock market has been studied over the years in a variety of ways.
Tetlock (2007) examined articles that appeared between 1984 and 1999 in the daily column
“Abreast of the Market,” which appears in a fixed size in the Wall Street Journal. The research
question was whether media tone affects the return on stocks when tone is measured by a textual
analysis of negative and positive words. He found that continued declines in the stock market
lead to an increase in media pessimism. Similar findings regarding the media’s response to the

behavior of stocks were obtained by Loughran and McDonald (2011), Garcia (2013), and Das



and Chen (2007). It was found that price increases (declines) yesterday lead to positive
(negative) tone today. It is worth noting that the behavior of tone according to these studies
therefore reflects adaptive (ex-post), rather than rational (ex-ante), investment characteristics.
Antweiler and Frank (2004) characterized sentences where the recommendations “buy,” “sell,”
and “hold” appear in Internet chats that deal with the stock market. Even though they found a
statistically significant correlation between buy and sell recommendations and positive and
negative returns, respectively, they also found that the level of chat activity is correlated with
trading volume and volatility. Coval and Shumway (2001) reported similar findings.

Other studies have tried to isolate the media effect on stock performances from variables
that do not reflect media coverage. Peress (2014) examined the media effect on various variables
in the stock market by comparing their behavior on days when there was a strike in the media
and on regular days. He examined significant newspaper strikes that took place between 1989
and 2010, and found 52 such strikes. According to his findings, trading volume on strike days
was 12 percent lower than on regular days, with a stronger effect on the trading volume of stocks
with a lower market value (a decline of 18 percent in volume in the lower three quintiles). The
explanation for this was that there are investors whose sole channel of information is the
newspapers, and when that medium disappears, they have no source of information on which to
rely in making investment decisions. However, the study did not find an effect on stock prices. In
other words, there was no difference in the price change between the closing price at the end of
the day prior to the strike and the closing price on the day of the strike and those prices under
normal conditions. However, the intraday variance and the spread of stock returns were lower on
strike days than on regular days. Specifically, the average price range, the ratio between intraday
high and low prices, and the broad standard deviation in the market were 7 percent lower on
strike days.

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

after a model with precise textual analysis ability was applied.



Generally, people pay more attention to negative news than to positive news (Muddiman
and Stroud, 2017). The media’s tendency to emphasize negative events has been shown in a
number of studies in various fields, including in economics literature. For instance, Soroka
(2006) found a statistically significant greater tendency to cover negative changes in economic
indicators and negative events compared with positive changes and events in the UK. He also
found that negative coverage influenced expectations more than positive coverage did. There
was also found to be over-reporting of negative events regarding unemployment data in
Germany. According to Garz (2014), such a tendency is not due to a lack of understanding of the
data on the part of the journalists, but due to structural effects in the process of producing the
news. He enumerates three main reasons for this tendency. The first is a cognitive limitation on
the part of the correspondents, who, similar to news consumers, tend to emphasize negative
events over positive ones. The second reasonable assessment of newspaper editors, publishers,
and owners is that negative news “sells” newspapers more than positive news does. The third
reason is the role of the press as a watchdog in democratic countries.

Larsen and Thoursund (2017) recently tried to quantify the effect of the newspapers in
Norway on daily stock prices there, between 1996 and 2014. They argued that the effect of a
standard press report may influence a stock’s return (cumulative, measured as the closing price
compared to the opening price) by about 4 percent after 15 trading days. Moreover, between 20
and 40 percent of the ability to forecast a stock’s return can be attributed to the direct media
effect (adjusted for other variables).

The literature dealing with the anomaly between intraday returns and overnight returns does
not examine the media effect on these returns. The findings obtained for various assets (stocks,
ETFs, futures contracts, commodities) on several markets during different trading periods show
that intraday returns are characterized by lower mean returns and higher volatilities than
overnight returns (see Tompkins and Wiener (2007); Riedel and Wagner (2015); Lou et al.
(2015); Liu and Tse (2017); and Basdekidou (2017)). This anomaly poses a challenge to popular
asset valuation models (such as the four-factor model) and performance indices (such as the
Sharpe ratio), in which a higher return is required as compensation for greater exposure to risk.
There are those who attempt to explain the anomaly through the higher crash risk or downside
risk in overnight returns than in intraday returns (Lou et al., 2015; Riedel and Wagner, 2015).
According to these explanations, which rely on procedures for examining extreme price volatility
(Extreme Value Theory (EVT) or Value at Risk (VaR)), the crash risk is greater in overnight

returns, and hence the positive overnight returns are compensation for this risk. However, Liu



and Tse (2017) examined a wide variety of ETFs and futures contracts traded on American
exchanges, and found that in addition to the positive returns and low volatility of overnight
returns, the crash risk is also lower than intraday returns. This finding necessitates a new
explanation of the old anomaly. One possible explanation of the anomaly, which concerns
institutional activity was provided by Lou et al. (2015), who argued that institutional and
professional investors usually act during the trading day, and mainly toward the end of trading
when liquidity is high, while retail investors assess their investment portfolio after business
hours and therefore tend to act when trading begins the following day. They also found that
financial institutions act contrary to the trend, while retail investors act in accordance with the
trend (particularly when there are sharp price fluctuations, where they act as a “herd”). While
Lou et al. (2015) did not analyze the reasons for these differences in behavior, their finding that
retail investors (who are influenced by the press) affect the opening price of the stock indices

may connect the media effect and the overnight return anomaly, as we do in this study.

3. The Methodology

In an efficient stock market (semi-strong efficiency), stock prices take into account all of the
relevant information, including media coverage. Coverage of the stock market is comprised of
two main factors: reporting on actual developments; and analysis, commentary, and assessments.
However, the way in which the media presents the information and analyses is not uniform, nor
does it objectively reflect what is happening in the stock market. There may be many reasons for
the lack of congruence between an economic event and the media coverage it receives, such as
other events on the public agenda (which may take up newspaper space at the expense of
coverage of what is happening in the stock market), editorial decisions (which may be
dependent, for instance, on the newspaper’s editorial line or on the availability of other
interesting topics?), the public atmosphere, and so forth. The newspapers almost never provide
new information that should affect the stock market in real time, at least in Israel where they are
printed at night (general newspapers: Yedioth Ahronoth, Ma’ariv, Israel Hayom) or in the

evening (business newspapers: Globes, TheMarker, Calcalist).?

% The pages in the newspaper are generally fixed according to the day of the week, such that a “lack” of interesting
topics makes it possible to expand on other topics.

¥ The other newspapers are not significant in Israel, but in cases where an article with significant economic value
was published in another newspaper, it was included in the sample. There is a difference in stock market coverage
between the “professional” business media and the (non-business) general media. While the business media tends to
maintain a fixed framework, with changes in the composition and location of coverage in the newspaper according
to the aforementioned factors (which may change the economic value of the coverage), the general media is more



In contrast with the newspapers, the Internet media is currently the main channel conveying
new information to the public, and an analysis of its effect may be more complex. In order to
examine the media as a news tool that influences the stock market, the Internet media and social
networks must be analyzed, with a different methodology. Such an analysis is beyond the scope
of this study, but appearances in the print media also represent appearances in the electronic
media®, so that the use of print media data is similar in essence to the use of electronic media,
albeit at a lag.

The print media is expected to influence mostly naive (‘“unprofessional”) investors in two
ways: (a) creating pessimism, optimism, fear, euphoria, and so forth, and (b) making information
on the stock market accessible to those who have not been exposed to it through other media
outlets (Peress, 2014). It is precisely due to the relative paucity of print media sources and the
relatively wide circulation of these sources that the “professional” investors may be influenced
by the print media mainly in the extreme cases of negative tone that it creates, through their
understanding that such tone may later influence the stock market through ill-considered
activities by the naive investors (Ranyard et al., 2008). For instance, a wide-ranging article in a
widely distributed newspaper may create a reverberation that may influence media and public
discourse and lead to a “herd mentality” of selling on the part of naive investors, which may in
turn lead to follow-up articles and, in some cases, to actions on the part of the government and
the regulators entrusted with the supervision of the stock market.

We use monetary equivalents to represent media tone rather than the number of positive or
negative articles, as is customary in the literature. Let us assume, using an illustration model of
the cost of publication as an index of exposure, that newspaper i€ {1,...,6} (TheMarker,
Calcalist, Globes, Yedioth Ahronoth, Isracl Hayom, and Ma’ariv) offers publication area of type
j €1{1,...,3} (front page, internal page, back page) at a price per area unit of 2;. For example, a
200-word article published on the front page is more significant than an article twice that size on
an internal page; an internal article with a reference to it on the front page is more important than
an article that is larger in size but does not have a reference to it on the front page. The
circulation of the newspaper as a share of total print circulation is also taken into account. These

considerations, and many others, are used when calculating the equivalent economic value

affected by those factors when it comes to covering what happens in the stock market, and may frequently not
publish such coverage at all, or publish it in significantly different locations and sizes from one day to the next. The
difference between the business media and the general media in the effect of sentiment on the stock indices is
examined in Section 4 on robustness checks.

* This assessment is supported by analyses conducted by “Ifat Media Research.”
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(shadow price) of each article. The publication price list is set, as stated, according to the
newspaper’s popularity, i, and according to the article’s location, j, within the newspaper. In
order to simplify the model, let us assume that in the short term, advertisers refer to a
newspaper's price list as an exogenous variable from their standpoint. In other words, they are
“price takers” with a given budget available to them. The problem for the advertisers is to

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

s%?éj Exposure = 2 Space;; - Impact;;
ij
s.t. X;jSpace;; - P;; < Budget
where Exposure is the exposure of the product that the advertiser wants to maximize, Spacej; is
the advertiser’s decision variable on which newspaper to advertise in (i), where the
advertisement will be placed within the newspaper (j), and what the size of the advertisement
will be (in square inches). The illustration model assumes that the advertised product’s exposure
is a linear multiplication of advertising space (Space) and influence (/mpact). The Lagrangian

(L) of (1) is:

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

Taking the derivative of L with regard to both the Space;; decision variable and A, and comparing
it to zero yield:
(2) Y.ijSpace;j - P;j = Budget <= Impact;; = AP;;
Equation (2) shows that in order to maximize exposure, the advertiser must use his entire budget
at the relative price per area unit (7Z), which in turn reflects the advertising impact (/mpact;).
We use tone calculations from the “Ifat Media Research” company, which analyzed for us
all stock market press coverage in all newspapers in Israel® between January 2011 and
September 2017 (a total of 1,650 daily observations), while measuring the equivalent monetary
value of each article. The monetary value is, as stated, set according to the cost of advertising in
the article’s location, with this cost used as an indicator of the volume of readers’ exposure to the
article. Each print media article that related to the stock market was analyzed according to its

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

% We generally ignore local and sectoral newspapers and those that are not published on a daily basis. In the vast
majority of cases, the value of coverage in those papers is near-zero. However, we included magazine articles in
cases where the economic value and relevance justified it.
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and the extent of its relevance to the stock indices, at values ranging from 5 percent to 100
percent (100 percent being the maximum relevance). The sample contained only articles with
more than 50 percent of their area devoted to the stock market in general (and to specific stocks),
such that the reasonable reader encountering these articles would “absorb” the tone from them on
only a superficial reading. In total, about 19,200 articles were analyzed, among which 6,456
dealt with the stock market (“stock exchange performance”) and answered all the criteria we set
in this study (2,749 were defined as having positive tone, 2,393 as having negative tone, and
1,314 as being neutral). The team that analyzed the articles and evaluated their tone represented
“the average person.” Therefore, the people chosen to make the classification were generally
high school graduates or university students in communications tracks, who are not economists,
and whose understanding of the stock market is obtained from reading newspapers. (We
implement an alternative categorization method—Google Trends—in the robustness checks
section.)

In order to evaluate the tone as reflected by the newspapers (hereinafter ‘env'), we calculate
the difference in shekels between the monetary value of total positive media and total negative
media each day. It is worth noting that there were almost no cases in which both negative and
positive coverage was found in the same newspaper on the same day. In contrast, there were
cases where negative and neutral coverage or positive and neutral coverage were found in the
same newspaper on the same day, and opposite coverage was found among different newspapers,
but opposite coverage with a high monetary value was rare during the sample period. These facts
make it easy to use the difference as a variable representing tone. Coverage in the morning of
day ¢ generally relates to events that took place in the stock market on #1, and is therefore
influenced by past developments. The volume of coverage and the tone presented by the media
(both business and general) are in line with past market events. It is therefore the case that tone
on day tis influenced by the stock indices on day #1, and it may influence the indices on day ¢
through investor behavior. In other words, the media’s effect on the stock market includes an

auto-regressive component of the stock market itself, as Figure 1 shows.
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Figure 1: The relations of the tone and stock market indices

(1) Objective information on

Stock market the stock market . Stock market
performance and (2) Analysis and commentary Tone: performance at
other relevant events including positive/negative/neutral time ¢

at time t-1 shading/emphasizing

economic events

In Figure 1, we separate the economic value of objective information coverage that is dependent
on events that took place in the stock market on day #1 from the economic value of actual
coverage, including analyses, commentary, and the relative prominence given to events. In other
words, there may be days with identical changes in the stock market but with differing scopes of
coverage. Only this gap—and not the overall value of coverage, which is currently the common
measurement in the relevant literature—will be entered into the estimation equations of stock

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

a. We are interested in adjusting the scope of media coverage today for the effect of
changes in the stock indices in earlier days, so that the explanatory variable is not
correlated with the dependent variable through an auto-regressive process between the
daily changes in the stock indices.

b. We are interested in identifying the net print media effect, while neutralizing
intermediary variables as much as possible. It is reasonable to assume that the public is
not surprised when the scope of coverage changes in accordance with changes in the
stock indices. This is the result of other up to date communication channels such as
online financial TV or radio stations, or social media networks. Moreover, some of the
news was received by the markets during yesterday's trading hours, and is thus already
embedded in yesterday's closing prices. To control for these effects we isolate media tone
from the effects of relevant economic variables including the objective plain news and
are left with the net media tone (tone residual) assuming that outlier coverage would be a
surprise, and could influence tone in relation to the stock market, particularly on the part

of naive investors.
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In order to examine the effect of the tone residual on the various returns, we break the daily rate
of return of the stock index (by closing prices, as is customary - TD;) on day ¢into two separate

returns:

3) TD, = log (PZSL) = log (i—gz : PZ—(:_Z) = log (g—g’;) + log (P}::_tl) = ID; + ON,

where ID; is the intraday rate of return from the closing price (PC;) to the opening price on day ¢
(P0O,), and ON; is the rate of return from the opening price on day ¢to the closing price on day ¢
1 (PC:~;). According to the literature, the “overnight returns anomaly” is characterized by
negative 1D returns with positive ON returns. This anomaly can be exploited to obtain significant

profits (see, for instance, Basedkidou, 2017), 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 rate of return (in percent) of overnight (ON), intraday (ID),
and total day (TD) investment strategies. For a definition of these strategies see equation (3).

® Calculating a trading strategy is beyond the scope of this paper. However, the following can be a simple 24-hour
strategy: Buy the index (namely an ETF that tracks the TA-125) at the closing price and sell it at the opening price
tomorrow (ON). Then, sell short at the opening price and close the position at the closing price tomorrow (ID). We
calculated this strategy using the Kesem TA-125 tracking ETF from 1/1/2004 to 31/12/2017 and gained a gross
annual rate of return of 24.8% (17% on ON and 7.8% on ID). As the ETF charges a commission of 0.115% on each
buy and sell and the typical Bid-Ask spread is 15 points (0.15% for the average ETF index of 10,000 over the
sample period) we could gain a net annual rate of return of 22.2% on that trading strategy.
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Against the background of the anomaly in overnight returns globally and in Tel Aviv (Figure 2),
we estimated the print media effect separately on each of the three rates of return at time ¢
overnight (ON,), intraday (ID;), and common daily (TD;). Our hypothesis is that the tone
residual mainly affects the overnight returns (through the opening prices), due to the
characteristics of naive investors (see, for instance, Berkman et al. (2012) and Lou et al. (2015)),
who are substantially influenced by the media coverage. In practice, we run the estimation
equations in two stages. In the first stage, we estimate the tone effect in time t (isolated from the
effect of other variables that influenced the stock indices before time t) through the following
regression:

(4) env, = ag + X7—;(ajON,_j + B;ID,_j + & Other,_; + Ojenv,_;) + &

where env; is the tone (the equivalent monetary value of positive articles minus the respective
negative articles) in time ¢ as calculated based on the business and general newspapers, and is
supposed to mainly affect the opening prices; ON,_;, ID,_; are the overnight and intraday returns
in the past n days, respectively; env,_; is the dependent variable with n lags; and Other;_; is a
vector of other relevant variables included in order to “isolate” the tone as much as possible from
variables that do not reflect only media coverage. In particular, we include the following in the
vector of these variables:

a. The average return on the Nasdag composite index in the hours following trading in Tel
Aviv (which reflects global developments; see Figure 3);

b. The return on Israeli stocks traded in New York in the hours following trading in Tel
Aviv (the median of all dual-listed shares; see Figure 3);

c. The return on the shekel/dollar exchange rate in the hours following trading in Tel Aviv
(which reflects last economic developments that are not reflected in the stock market);

d. Dummy variables for days on which there were prominent geopolitical events (which
reflect newspaper editors’ interest in other matters, leading to a potential negative impact
on economic coverage); and

e. The Israeli volatility index (Israeli VIX based on the TA-35 index).

We chose the number of lags n=3 because there was no statistically significant effect beyond
that. For the tone residual (hereinafter env_res), we use the residual of the regression (&;), which
is orthogonal to all of the explanatory variables in Equation (4). Therefore, positive (negative)
values reflect a positive (negative) tone residual. In contrast with the tone itself (env), including
as many explanatory variables as possible, even if they are not all statistically significant, in

Equation (4) refines and reduces the definition of tone residual (env_res) to the minimum
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possible. For instance, adding three lags of the dependent variable reduces the effect of the tone
residual to today only, because the residual (env_res) is orthogonal to those lags. Particularly,
we control for news received by the markets during trading hours of previous days and that are
incorporated in prices. Figure 3 shows the timetable for publication of the business and general
newspapers and the three types of return.

Figure 3: Timing of newspaper publication and returns on the Tel Aviv and

Nasdaq indices (including dual-listed shares, local time)
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1. The timetable may differ among newspapers and over time (for instance standard/daylight savings time).
The main business newspapers are TheMarker, Globes, and Calcalist. The main general newspapers are
Yedioth Ahronoth, Israel Hayom, and Ma’ariv.
2. Regarding the timetable of the business newspapers, TheMarker and Calcalist close around 19:00, while
Globes, which is published that evening, closes at 16:00. Articles submitted after closing time are not
published.
3. Information is gathered around the clock by reporters and photographers, but whether it is published
depends on its importance and the time it arrives at the newspaper. As the time of arrival gets later, only
important information is published, at the editors” discretion. The business newspapers are more flexible
about accepting articles around the time of closure. Particularly important economic information can be
inserted on the news pages until they are closed.
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4. Data and estimation results

We can divide the data used in the study into two types. The first includes the classification by
“Ifat Media Research” of newspaper articles into positive, neutral, and negative.” This
proprietary information includes the equivalent value of the article by newspaper and day. The
second type includes public data on prices (opening, closing, daily high, daily low) and trading
volumes of the stock indices in Tel Aviv. Table 1 presents basic statistics of the main variables.

Table 1: Basic statistics of the main variables

(a) All Sample env ON ID TD 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 41766 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-negative newspaper articles compared with ads (in millions of shekels). ON,
ID, and TD are daily rate of return (in percent) of today’s opening relative to yesterday’s closing, intraday, and
today’s closing relative to yesterday’s closing, respectively, of the Tel Aviv 125 stock index. NAS is the daily
Nasdaqg's rate of return.

" We present an alternative to the “Ifat Media Research” classification in Section 4 on robustness checks.

17




All of the data are daily, from Jan 1, 2011 to Nov 30, 2017 (a total of 1692 observations). The
upper panel (a) of the table includes all of the sample data; the middle panel (b) focuses on the
year 2011, in which there were negative returns; and the lower panel (c) presents data from 2013,
which was a positive year. The table shows that the average tone (env) is positive and small
throughout the period, but that it changes in accordance with returns on the stock indices. Thus,
in a relatively negative year in the local stock market, like 2011, tone values become negative,
while in a positive year, like 2013, they become more positive.

The table also shows that the overnight return phenomenon on the Tel Aviv 125 index is
similar to what was found in many other stock markets: the average return on intraday (ID)
trading is significantly lower than the overnight (ON) return, whether for the entire sample or for
either negative years (2011) or positive years (2013). Moreover, the distribution around the tone
mean is neither symmetric nor normal. Accordingly, the skewness index is negative throughout
the sample, and very negative in 2011, while the kurtosis is large as a result of extreme
observations (mostly negative), on which we want to focus since they apparently influence naive

investors (see Ranyard et al., 2008).

4.1 The asymmetrical effect of trading on media coverage

The first hint of the asymmetrical effect of trading yesterday on media coverage today (env)
can be found in the following regression model (OLS):

(5) env, = a + fiROR,_; + B,ROR,_D{ | + Y3_, S;env,_; + €,
where, ROR,_, is the ON/ID/TD return of the Tel Aviv 125 index on day #-7, and D;~; is a
dummy variable that takes the value of 1 if the returns on the Tel Aviv 125 index are positive
and 0 otherwise. According to the model, inspired by numerous studies that point to the
asymmetric influence of past returns on investors (see for example Soroka, 2006), 3, reflects the
effect of negative returns of the Tel Aviv 100 index on day #1 on the tone the following day,
while the sum of the coefficients S, + 3, reflects the effect of positive returns on the same tone.
It is worth noting that Tversky and Kahneman (1992) find a median risk aversion coefficient
(negative to positive ratio — hereinafter NPR = S, /(5. + B1)) of 2.25 which means that the loss
value is 2.25 times the profit value.

In order to assess the asymmetric impact of stock returns on the tone derived from
newspaper articles, we run the above regression (Equation 5) with the three different returns
(ON/ID/TD) as well as newspaper types (all/general/business). We assess that the ratio of

negative to positive impact will be larger for general newspapers than business ones and for ON
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returns compared to other returns (ID/TD). The results of the regressions (OLS with a correction

for heteroskedasticity and a serial correlation (HAC)) are presented in Table 2.

Table 2: Asymmetrical impact of stock index returns on the tone variable

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

C 0.009** 0.0171*** 0.012%**
ON/ID/TD(-1) @B 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 TD

C 0.006*** 0.009%*** 0.007***
ON/ID/TD(-1) B 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
Ad|. 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 TD

C 0.004 0.003** 0.006*
ON/ID/TD(-1) B1) 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*
Adj. R-Square 0.21 0.09 0.26
D.W. 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 the three returns (ON/ID/DT) on the tone variable (env) for three
newspaper types (All/Business/General). DUM_POS gets the value 1 if the return (ON/ID/DT) is positive and 0
otherwise. Negative to positive ratio (NPR) is defined as B./( B1+B2). We test whether NPR=1, i.e., there is no
asymmetry or NPR=2.25, i.e., loss value is twice the profit value (as in Tversky and Kahneman (1992)).

**x xx % are 0.01, 0.05, 0.1 significance levels, respectively.
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As the table shows, the negative to positive ratios (NPRs) for ON returns are larger than both ID
and TD returns and return types of ‘general’ are larger than the respective return of both 'business’
and ‘all' newspapers. For example, the NPR for ON returns of general newspapers is 10.27
compared with TD return of 7.06 and ON returns of 2.07 and 2.96 for 'business' and ‘all’
newspapers, respectively. This means that ON returns reflect mostly the asymmetric coverage of
the newspapers.

We test for the asymmetric reaction of the newspapers today to earlier stock market returns
by implementing the Wald test with the null NPR=1, i.e., the newspapers' reactions (env) are
symmetrical. It is quite clear from the figures that in all cases one can reject the null, i.e., the
tone variable is asymmetric.

The next test is for the null that our findings equal that of Tversky and Kahneman (1992),
namely, the risk aversion coefficient (similar to the NPR in this study) equals 2.25. Interestingly,
the comparable figure in the table to the Tversky and Kahneman one is for the TD return of ‘all’
newspapers (0.073/(0.073-0.039) = 2.13). We test the significance of this figure implementing
the Wald test in which the null is NPR=2.25 as in Tversky and Kahneman. The results show that
the null is rejected (at the 0.1 significance level) only for general newspapers and for all return
types. This striking evidence differentiates between general and business newspapers and, to the
best of our knowledge, we are the first to show such a phenomenon. Moreover, the gaps between
the three newspapers' NPR teaches us that general newspapers' reaction to bad stock market
returns is 3-to-5 times larger than the respective reaction of business newspapers.

The asymmetric reaction can be the result of two main non-exclusive reasons: (1) General
newspapers’ coverage of the news is more (negative) biased than the business newspapers; and
(2) General newspapers cover mostly dramatic (negative) financial news while keeping silent in
normal times. To discover which of the two explanations applies in our sample period, we ran
the same regressions as in Table 2 except for the tone variable (env), in which we excluded the
distribution tails (1% from each side). The results (not presented due space considerations)
support the second explanation, as the calculated NPRs of the two newspapers are quite similar.
For instance, for ON returns NPR(general)=1.44 and NPR(business)=1.09 compared to 10.27
and 2.07, respectively in Table 2. Moreover, the null that for general newspapers and for all
return types NPR = 2.25 can no longer be rejected by the Wald test. The evidence conforms to
our conjecture that general newspapers are consumed by “naive” retail investors on the one hand,
and asymmetrically react to stock 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 effect of the tone residual (env_res) on the stock
indices. We first look at the level of correlation between the main variables in the study, and the
potential causality between them. Such causality can hint at the non-contemporaneous tone

residual’s effect on the stock indices. Table 3 shows such tests.

Table 3: Correlation coefficients and statistical causality 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 coefficients of the main variables. The upper figure is the coefficient, while the
lower figure represents the probability that the coefficient equals zero. Panel (b) shows P-values of the Granger
causality tests between pairs of variables. The null of the upper triangle is that the variable in a column does not
Granger cause the variables in a line, while the null of the lower triangle is that the variables in a line do not Granger
cause the variables in a column. For figures below 0.05, the null that the first series does not Granger cause the
second series is rejected, e.g., the null that ID does not Granger cause env_res is rejected (0.0000), while the
opposite is not (0.7746).

Panel (a) shows a positive and significant correlation coefficient between the daily return (TD)
and both the overnight (ON) and intraday (ID) returns. In contrast, the correlation coefficient
between ON and ID is small and insignificant. The lack of correlation between ON and ID
returns (0.0043) is clear, despite the fact that the opening price influences the two variables in
opposite directions. For instance, a decline in the opening price increases ID returns but

decreases ON returns (all other things being equal). However, it is worth noting that when
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examining the correlation between ON and ID returns for daily returns higher than 0.1% or
lower than -0.1%, a statistically significant negative correlation is found, as expected (see
Berkman et al. (2012); Branch and Ma, (2015)). The correlation coefficient between the tone
residual (env_res) and ON is low but significant compared to ID and TD. This result is in line
with the evidence that ON is mostly influenced by the newspapers even after controlling for
market and other macroeconomic variables (the tone residual - env_res in this study).

Panel (b) shows that env_res Granger causes (precedes) all return types. The causation in the
opposite direction is not statistically significant, which was expected for all cases except for ON.
Given the results of Table 2, and the fact that the daily rate of return of the stock indices is
characterized by fat tails and conditional variance, we run EGARCH (1,1,1)® regressions with
the three types of return as the dependent variable and with the tone residual (env_res) as the
main explanatory variable, together with three lags of the dependent variable (ON/ID/TD). Table
4 shows the results of the regressions.

Table 4: EGARCH(1,1,1) regressions results: Returns of 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 1.10%** 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)\.5] 0.141*** 0.140*** 0.149***
RESID(-1)/GARCH(-1)*.5 -0.057*** -0.070*** -0.029**
Loag(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 results of the three rates of return (ON, ID, and TD). “env res” is the
residual of Equation (4). ON/ID/TD(-j) where j = {1..3} are the respective dependent variables in lag, e.g., ID(-1)
for the ID equation. In the variance equation, RESID(-1)/GARCH(-1)® (leverage effect) is the asymmetric

component of the EGARCH model.

**xx *x % are 0.01, 0.05, 0.1 significance levels, respectively.

® Running TGARCH(1, 1, 1) did not qualitatively change the results.
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For the mean equation, the tone residual (env_res) has a positive influence on both the ON and
TD returns at a significance level of 0.01, but its impact on the ID return is insignificant. For the
variance equation, the leverage effect (the effect of a negative market return on conditional
variance is stronger than the effect of a positive market return) is found to be statistically
significant in all three regressions, as is common for daily returns. Additionally, the tone
residual’s impact on the conditional variance of the returns is found to be negative for all returns
and insignificant (at the 0.05 level) only for the ID equation. This result means that positive tone
residuals lower volatility, as expected.

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

There are market variables other than prices that may be influenced by the tone residual. To
discover the impact of the tone residual on such market variables, we ran the same EGARCH
regressions as in Table 4, where volumes, gaps and absolute gaps of Tel Aviv 125 stock index
are the dependent variables, while the tone residual and other exogenous variables are the
explanatory variables. The dependent variables are the daily trading volumes of the Tel Aviv 125
index (Vol - in logs), and the relative (Gap) and the absolute (Agap) intraday price gaps (see
Table 5 for term definitions). The explanatory variables (except for the intercept) are the tone
residual (env_res), the explanatory variable with 3 lags (days), and a dummy variable that gets

the value of 1 on Sundays and 0 otherwise.” The results are depicted in Table 5.

® The Tel Aviv Stock Exchange is active on Sunday thru Thursday. Sundays are characterized by different volumes
and volatilities than other days of the week.
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Table 5: EGARCH(1,1,1) regression results — VVolumes, gaps, 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
[IRESID(-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 results of the three variables derived from Tel Aviv 125 stock index:

. . high—1 . P ' '
VOL (daily volume in logs), Gap = 100 '(mélir—losz)/z ,and Agap = high — low, where, ‘high’ and 'low’ are the

daily high and low prices, respectively. “env_res” is the tone residual as in Table 4. VVol/Gap/Agap(-j), where j=
{1..3} are the respective dependent variables in lag, e.g., Gap(-2) for the Gap equation. In the variance equation,
RESID(-1)/GARCH(-1)" (leverage effect) is the asymmetric component of the EGARCH model.

*xk ** *are 0.01, 0.05, 0.1 significance levels, respectively.

Table 5 presents the influence of env_res on trading volume, on Gap and on Agap in both mean
and variance equations, as in Table 4. The results, however, do not reflect a homogeneous
influence of the tone residual on the dependent variables as in Table 4 (on returns). Particularly,
in the mean equation, env_res positively (but insignificantly) influences trading volumes while
negatively and significantly influencing both Gap and Agap variables. The results regarding Gap
and Agap are expected, as larger daily gaps go hand in hand with a negative tone residual and
vice-versa. In contrast, the positive coefficient (although insignificant) of env_res in the Vol
equation is inconsistent with our prior assessment that larger volumes appear in negative periods
(when the net media effect is negative). In the variance equation, all env_res have the negative

sign, as in Table 4, but only that of the Vol equation is significant.
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4.4 Examining the tone effect by quantile regressions

The findings thus far, in both the literature and this study, show that the negative part of the
distribution of both the returns and the tone residual is more significant and influential than the
positive part of the distribution. In particular, the results in Table 2 show that a significant part of
the information is to be found at the ends of the distribution, and that investigating the extreme
observations of both returns and tone may therefore show nonlinear links between them. This led
us to examine the relations between the tone residual and the returns through a quantile
regression.

The quantile regression (Basset and Koenker, 1978) expands the empirical estimation
possibilities of linear models beyond the conditional mean in the OLS method. For instance, the
quantile regression proposes methods for estimating the conditional median of a function (the
50™ percentile) or estimating it over every other possible conditional percentile (0<t<100). This
regression is also robust to outliers and to heteroskedasticity. In the quantile regression that we
ran, the explanatory and dependent variables are exactly like those presented in Table 4, but the
percentiles examined are the lowest to highest deciles.

We first briefly describe the principles of the quantile regression. Let us assume, like in
linear planning problems, that the target function is to find the coefficients in the regression
where Y is the dependent variable, X is a vector of explanatory variables, 8 are the estimated
coefficients, n is the number of observations, and t is the desired decile (0<t<10). The quantile

regression model is as follows:

(6) Bn(7r) = margming,) {Zi;mx{g tlyi = xiBl + Ziy,<xtp(1 = Dlyi = x{ﬁ|}

n
margmin{S" i) )
B(D) i=1

T X ifx=>0 . . . .
where, p;(x) :{(r—l)x ifx<0}’ referring to the check function, is an asymmetric

weighting of negative values compared with positive values. For instance, for the second decile
(=2), a positive error (y; = x;B) of observation i in the regression will be multiplied by 0.2,
while a negative error (y; < x;8) will be multiplied by -0.8. Equation (6) can be calculated
through various optimization methods, and in this test, we use the improved simplex algorithm
of Koenker and D’Orey (1987). The results of the tone residual coefficients (full bars) and their

t-tests (spikes) in the three regressions by deciles (1-9) are presented in Figure 4.
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Figure 4: The coefficients and t-tests of the tone residual in quantile regressions:
Overnight (ON), intraday (ID), and total daily (TD) returns
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The figure presents coefficients (_Coef) and t-statistics (_Tstat) across deciles of the tone residual in ON, ID, and
TD quantile regressions. The coefficients are represented by full bars and their respective t-tests by spikes.

There are two prominent results in Figure 4. First, the tone residual coefficients in the
regressions of ON returns are positive over all deciles, and are significant in the three lowest
deciles. Second, ID returns are negative in all deciles, but are not statistically significant in any
of the deciles. At the same time, the coefficients of TD returns go from positive to negative in
the transition from the lowest to the highest decile, because they are the sum of ON and ID
returns. However, they are significant in the two lowest deciles. These results are consistent with
those obtained in Table 4. Regarding the first prominent result, the tone residual is found to be
positive and statistically significant in the overnight return regression, where the result obtained
in the quantile regression may show that for the two lowest deciles its effect on the result in
Table 4 is decisive. Regarding the second result, the tone residual coefficients in ID return
regressions are not statistically significant though they are negative.

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

markets. It is therefore only natural to examine the impact of the tone residual on those variables.
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In order to maintain uniformity in the analysis, we ran quantile regressions (Deciles 1-9) with
explanatory variables similar to those in Table 4 and Figure 4. The dependent variables are the
daily trading volumes of the Tel Aviv 100 index (in logs), and the relative and absolute intraday
price gaps. The explanatory variables (except for the intercept) are the tone residual (env_res),
the explanatory variable with a lag of 3 days, and a dummy variable that gets the value of 1 for
Sundays (which differs from the other days in terms of trading volume and intraday volatility)
and 0 otherwise. The coefficients (full bars) and their t-tests (spikes) in the three regressions by
decile (1-9) are presented in Figure 5.

Figure 5: The coefficients and t-tests of the tone residual in quantile regressions: Trading
volume (Vol), relative price gaps (Gap), and absolute price gaps (Agap)
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The figure presents coefficients (_Coef) and t-statistics (_Tstat) across deciles of the tone residual in ON, ID, and
TD quantile regressions. The coefficients are represented by full bars and their respective t-tests by spikes.

All of the coefficients of tone residuals were found to be negative (except for trading volumes in
the three lowest deciles), as expected, and were statistically significant mainly in the extreme
tails. In particular, a positive tone residual lowers trading volume and price gaps, both relative
and absolute in the highest decile. In contrast, trading volumes in the three lowest deciles were
positive and significant. In other words, a positive tone residual in the three lowest deciles

increases trading volume, in contrast with the other deciles. Generally, there are no significant
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differences between the various deciles, particularly if we compare the results to those shown in
Figure 4. The main reason for this is that the lower deciles reflect days on which intraday trading
volumes are small, in other words, when there is no significant activity in the stock market. In
contrast, the upper deciles reflect days of intense activity, when trading volumes and price gaps
are larger than on “normal” days. However, unexpectedly, there is no statistically significant (at
a level of 0.01) correlation between the tone residual and the trading volumes and price gaps in

the upper deciles (except for the highest decile).

4.5 Discussion of the results

The results of the various tests of the tone residual’s effect on returns on the Tel Aviv 125
index and other trading characteristics were, for the most part, in line with expectations. Thus, the
tone residual’s effect on ON returns, and to a lesser extent on TD returns, was positive and
statistically significant in the EGARCH regressions (Table 4); namely, a positive (negative) net
coverage (tone residual) increases (decreases) the ON and TD returns of the stock index. This
result means that the local newspapers had a significant influence. Moreover, focusing on and
emphasizing bad news (Garz, 2014) is a characteristic of general (rather than business)
newspapers that cover dramatic changes in the financial markets and keep quiet in normal times
(Table 2). This result is also consistent with the behavioral characteristics of “naive” retail
investors who make investment decisions after business hours, based inter alia on general
newspapers, and act upon them at the start of trading (Lou et al., 2015). The fact that these
investors are influenced by the newspapers (Peress, 2014), particularly by general newspapers in
our case, may explain why the tone residual’s effect on the overnight return is felt mainly on days
of sharp declines (the lowest deciles). In contrast to ON returns, the tone residual’s effect on ID
returns was found to be negative and insignificant (Table 4). One of the explanations of the
global anomaly of positive ON returns compared with negative ID returns, a phenomenon that
was also found in the Tel Aviv stock market, is the (relatively) late, and sometimes irrational,
response to news received outside of trading hours. The results we obtained in this study are in
line with this explanation, since the maximal effect of the newspapers is on ON returns.

The TD returns which are the sum of ON and ID were positively influenced by the tone
residual due to the ON returns. In general, the correlation coefficient of TD returns was positive
until the fifth decile. The reason is the varying strength of the ON and ID returns over the deciles.
We also found that the conditional variance of the returns was negatively influenced by the tone
residual (Table 4) where the various coefficients were found to be statistically significant only for

28



the overnight returns. This finding means that a positive (negative) tone residual decreases
(increases) the variance of the return, as expected. In addition, asymmetry (the leverage effect)
was found in the variance equations for all returns in the EGARCH regressions (Table 4).

Our hypothesis that the tone residual is mostly reflected in the extremes of the return
distribution extremes is supported by the quantile regressions (Figure 4). For instance, the main
effect of the tone residual on both ON and TD was statistically significant in the lowest two and
the highest deciles, while there was no significance in the other deciles. This finding means that
a negative tone residual is consistent with very negative returns (lowest two deciles), while at the
other end of the distribution (highest decile) a negative tone residual is consistent with very
positive returns (though the coefficient is insignificant).

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

Finally, the statistically significant positive effect of the tone residual on the ON and TD
returns and the lack of significance of the tone residual on the ID returns are consistent with the
findings of Peress (2014) concerning various stock indices, despite the differences in
methodology, sample period, and geographic location of trading. We also found significant
differences between the center and extremes of the distribution concerning other market
variables such as trading volumes and daily gaps. However, all of the coefficients of the tone
residuals in all deciles were negative, as expected (except for trading volume in the lowest three

deciles).

5. Robustness checks

This section examines the statistical significance of the results obtained in the study through a
change of parameters or of the type of estimation equation. The first examination concerns the
definition of the tone residual (env_res). Compared with the original definition of tone (the
monetary value of positive media minus the monetary value of negative media), we added the
monetary value of neutral media, as follows:

(7) env = Pos + 1 - Neutral — (1 —1) - Neutral — Neg
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where Pos, Neg, and Neutral are the equivalent monetary values (in shekel terms) of positive,
negative, and neutral articles in newspapers, respectively, and I € (0,1) is a dummy variable
that gets the value of 1 if the value of the positive articles is greater than the value of the negative
articles, and 0 otherwise. The reason for this calculation is that on any given day, either positive
and neutral articles (positive tone) or negative and neutral articles (negative tone) were
published, but it did not happen that both positive and negative articles were published in the
same newspaper on the same day. Table 6 shows the results of an EGARCH regression, where
the only difference between it and Table 4 is the definition of the tone residual: Table 6 includes
neutral tone according to Equation (7).

Table 6: Results of the regressions on returns of the 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 results of the three rates of return (ON, ID, and TD). “env_res” is
defined in this table by Equation (7), which includes neutral tone, while all other variables and procedures are the
same as in Table 4.. ON/ID/TD(-j) j = {1..3} are the respective endogenous variables in lag, e.g., ID(-1) for the ID
equation. In the variance equation, RESID(-1)/GARCH(-1)® (leverage effect) is the asymmetric component of the
EGARCH model.

*xx *x % are 0.01, 0.05, 0.1 significance levels, respectively.

One can see that the statistical significance of the tone residual was weak in all equations,
while the tone residual coefficient in the variance equation became positive and significant for
the ON return. The coefficient signs did change in most cases but were usually insignificant, so
we can conclude that the definition we selected is more appropriate.

5.1 The newspapers' type
The next examination regarding the tone residual concerns the type of newspaper included in

the sample. Thus far, all of the major business newspapers (TheMarker, Globes, Calcalist) were
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included, as well as the business supplements of the general newspapers (Yedioth Ahronoth,
Ma’ariv, Isracl Hayom). Since, by our hypothesis, the tone residual has greater influence on
naive investors, who generally do not read the business newspapers, we examined the effect of
the tone residual, similar to Figure 4, on both the business and the general newspapers. Our
further hypothesis is that the positive and significant relations found at the two extremes of the
distribution will weaken in the business newspapers compared with the general newspapers. We
first present a comparison between the histograms and basic statistics of the tone variable
calculated based on general newspapers and those of the tone calculated based on the business

newspapers (hereinafter env_econ).
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Figure 6: Tone based on ‘general’ newspapers compared with 'business' newspapers
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The upper panel depicts the distribution of the 'tone' derived from general newspapers while the lower panel
presents the respective 'tone' derived from business newspapers.

The comparison of the tone statistics calculated based on general newspapers (the upper panel)
with that based on the business newspapers (the lower panel) shows that tone based on general
newspapers had a negative average compared with the positive tone in the business newspapers,

is less volatile (standard deviation) due its leptokurtic shape, but has much greater negative
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asymmetry (skewness) and larger kurtosis. The latter, reflecting the higher moments of the
sample distribution, point to the importance of the skewness and the kurtosis in the analysis of
the general newspapers. These comparative findings are in line with our prior assessment of the
differences between general media coverage and business media coverage and, in particular, of
the significant influence that general media coverage has on naive investors who, for the most
part, do not read the business newspapers and have limited economic analysis capability. In
order to check this assessment within a regression, we ran quantile regressions (coefficients and
t-tests) as in Figure 4, with the addition of the expected tone in business versus general
newspapers. Figure 7 shows the results of the quantile regressions (coefficients and t-tests), in
which the upper figure presents the tone residual's impact from business newspapers on the three
returns, while the lower panel presents the respective tone residual impact derived from general
(non-business) newspapers.

In comparing the upper and lower panels of Figure 7, and comparing them with Figure 4 (all
newspapers) we find the following differences:

a. The coefficients, and especially their significance, fade less along the deciles in the upper
panel of Figure 7 than in the lower panel. For instance, the only significant decile in the
lower panel for both ON and TD equations is the lowest (decile 1), while in the upper
panel the four lowest deciles for the ON equation and the two lowest deciles for the TD
equation are significant.

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

c. The ID returns in both panels, as well as in Figure 4, are all negative but insignificant.
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Figure 7: The coefficients and t-tests of the tone residual 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 t-statistics (_Tstat) across deciles of the tone residual in ON, ID, and
TD quantile regressions. The coefficients are represented by full bars and their respective t-tests by spikes.
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These results are consistent with our initial assessment that naive investors are more exposed and
more influenced by the tone residual as reflected in the newspapers, particularly the general
newspapers. Thus, we would expect dramatic headlines about declines in the stock exchange to
influence naive investors to hold a “fire sale” of their investments, thereby increasing the extent
of the declines—due to “herd mentality”—mainly at the opening of the trading day. In
comparison, sophisticated investors may even buy on such days (contrarians), thereby
moderating the declines (see Lou et al. (2015); Branch and Ma, (2015)).

We also examined the effect of the tone residual (coefficients and t-tests) on other variables,
similar to Figure 5, for the tone calculated based only on business newspapers. Figure 8 shows

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

Figure 8: The coefficients and t-tests of the tone residual in quantile regressions: Trading
volume (Vol), relative (Gap), and absolute (Agap) gaps: Business newspapers only
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The figure presents coefficients (_Coef) and t-statistics (_Tstat) across deciles of the tone residual in ON, ID, and

TD quantile regressions. The coefficients are represented by full bars and their respective t-tests by spikes.

In comparing Figure 8 with Figure 5, one can notice a significant difference in the coefficients of
trading volume. In Figure 8, these coefficients are significantly positive up to the third decile and

negative in the higher deciles, with particular significance in Deciles 8 and 9. This means that
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trading volumes are more sensitive to the tone residual in the business newspapers than in the
general newspapers. Further to our assumption concerning the differences between the general
and business newspaper readerships, the latter may act in greater volumes than the former,
particularly in the highest and lowest deciles. In contrast, there are no significant differences
between Figure 8 and Figure 5 in the relative (Gap) and absolute (Agap) price gaps.

5.2 Number of articles

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

Table 7: Regression results on the returns of the Tel 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*** -0.1471%** -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 results of the three rates of return. “env_res” is the residual of Equation
(4), as in Table 4, except for env, which is the gap between the number of positive and negative articles (in logs). All
other variables and procedures are the same as in Table 4.

*xx *% *are 0.01, 0.05, 0.1 significance levels, respectively.

The coefficients in the regressions obtained in Table 7 are in the opposite directions as in Table 4
as are the significance of the coefficients in both the conditional mean and variance equations. In

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

% Since there were either positive or negative articles in almost all cases, the examined variable is distributed
around zero. For instance, if there were three negative articles published on a certain day, the tone is env = -log(3).
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is close to 0 and is insignificant in the conditional mean equation. This finding apparently shows
the advantage of the innovative definition that we used in this study, which takes into account the
monetary value of the articles and not just the number of positive articles minus the negative
articles. In contrast, the tone residual's coefficient is positive and significant in the conditional

variance equation, which is the opposite of what we obtained in Table 4.

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

alternative indices, and the results are therefore not shown here.

5.3 Less relevant articles

Another important examination concerns the sensitivity of the benchmark for including a
news article in the dataset. As mentioned, we included only articles where the extent of relevance
to the stock market was 50 percent or more. Therefore, in order to validate the obtained results,
we ran the same quantile regression with tone residual as an explanatory variable where the
extent of relevance was less than 50 percent. Our hypothesis is that the distribution of the
coefficients over the percentiles would be similar, and in particular that there would not be
different and statistically significant results at the extremes of the distribution compared with the
center of the distribution. The results of the quantile regression with tone data where the

relevance was less than 50 percent are shown in Figure 9.
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Figure 9: The coefficients and t-tests of the tone residual in quantile regressions: ON, ID,
and TD returns for all newspaper articles with less than 50 percent relevance
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The figure presents coefficients (_Coef) and t-statistics (_Tstat) across deciles of the tone residual in ON, ID, and
TD quantile regressions. The coefficients are represented by full bars and their respective t-tests by spikes.

As we can see, and particularly when compared with Figure 4 (where the extent of the relevance
of tone was 50 percent or more), there is no significant difference between the coefficients of the
three returns over the percentiles, and not even one coefficient is statistically significant, as
expected. This result apparently justifies our choice to 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 tone variable that was manually constructed by
“Ifat Media Research” (see details in the methodology section) accurately reflects the actual
tone, which is a latent variable. In order to compare our results, particularly Table 4, with a
popular tone variable, we replicated the Da et al. (2015) FEARS (Financial and Economic

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

Hebrew and restricted the geographical area to Israel rather than the US.™

Table 8 shows the regression results, as in Table 4, except for the tone residual, which is
based on the FEARS index (env of Eq. 4) but regressed on the same explanatory variables to
obtain the tone residual (env_res). Additionally, we restricted the sample data to start from
3/2015, as the data before that period is less reliable, and compare the FEARS results (left panel)
with ours (as in Table 4 - right panel).

Table 8: EGARCH(1,1,1) regressions results: Returns of the Tel Aviv 125 index (TA-125)
and the FEARS residual (adapted to Israel) versus the 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%* (0.155%* (.157** 0.150%* 0.169** (.154**
RESID(-1)/GARCH(-1)A.5  -0.119** -0.146*** -0.196%*** -0.129*** -0.144*** -0.190***
Log(GARCH(-1)) 0.933** (0.919*** (.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 results of the three rates of return (ON, ID, and TD). "fear_res" is the
residual of the FEARS index (env in Eq. 4) and “env res” is the residual of the original env of Equation (4).
ON/ID/TD(-j) where j ={1..3} are the respective endogenous variables in lag, e.g., ID(-1) for the ID equation. In
the variance equation, RESID(-1)/GARCH(-1)" (leverage effect) is the asymmetric component of the EGARCH
model.

*Hx k% are 0.01, 0.05, 0.1 significance levels, respectively.

It is quite clear that the coefficients of the fear_res (left panel) in the conditional mean equations
are insignificant and sometimes with the opposite sign (ON and ID equations) to the env_res

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

! Since the translation can bias the relevance of the original English terms found by Da et al. (2015), we tried
different Hebrew terms but could not find any improvement of the significance of the FEARS index.
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Research” classifications into "positive/neutral/negative™ conveyed valuable information during
the sample period. Also, the fear_res coefficients in the conditional variance equations are
insignificant (except for the ON equation at the 0.1 significance level). Here too, the coefficients
are in the opposite sign compared to the original ones (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 overnight returns on the Tel Aviv Stock
Exchange were a result of higher risk than the negative intraday returns or if the puzzle found in
other stock indices (Liu and Tse (2017)) was also prevalent in the Tel Aviv 125. Figure 10 shows
a number of performance indices adjusted for risk, including 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 the above strategies (Overnight — ON, Intraday — ID, and Total day -
TD) with their respective risk-adjusted returns (Sharpe-VaR and Sharpe-Downside). Sharpe-VaR is calculated as
annual return divided by the Value at Risk, at a significance level of 0.05 while Sharpe-Downside reflect downside
risk which is defined as the standard deviation of the negative returns only.
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The (wide) columns show the annual returns during the sample period. The differences between
ON and ID returns are prominent, where all the latter are negative while almost all the former are
positive (except for 2011). These results are consistent with those in Table 1 (showing daily
returns) and Figure 2 (showing cumulative returns). In addition, the standard deviation is also
larger in ID returns than in ON returns (0.68 compared with 0.6; see Table 1). The lines with a
star at the end show the Sharpe Index adjusted to VaR (annual return divided by the Value at
Risk, at a significance level of 0.05).'2 Here, the differences between the Sharpe Index adjusted
to VaR of ON and TD returns are even more prominent in most sample years. However, in 2011,
which was characterized by stock price declines, the common returns (the wide columns) were
more negative than those adjusted to VaR (the lines with stars at the end). Finally, the red dots
on the lines show the Sharpe Index adjusted to downside risk. This risk is defined as the standard
deviation of the negative returns only, and the higher the value, the higher the risk. Here too, the
indices of ON returns are higher than those of ID returns, but less so than for the indices based
on VaR. Therefore, we can conclude based on Figure 10 and Table 1 that, for the most part, ON
returns are positive and the risk-adjusted performance indices are higher than the negative 1D
returns, which are accompanied by higher risks. Therefore, the puzzle found in many global

stock indices (Lie and Tse (2017)) is prevalent in the Tel Aviv Stock Exchange as well.

6. Conclusion

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

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

'2 The VaR methodology is historical (daily returns during a calendar year; due to the near-zero interest rate during
the sample period, we did not adjust for a risk-free return in the numerator). Alternative methods (such as the Sharpe
Index adjusted for expected shortfall risk, the Sharpe Index adjusted for the four main moments of normal
distribution, and information indices) generated similar results, and are therefore not shown in the study.
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negative tone. The tone index was run on relevant economic variables, and the residual from the
regression served as a tone index controlled for variables that influence the stock index returns
(the tone residual). We examine the effect of the tone residual on the intraday returns, the
overnight returns (between the opening price today and the closing price yesterday), and the
common daily returns. In doing so, we the tone residual’s net effect on returns by newspaper,
and particularly the overnight returns, as the newspapers are published in the morning before the
start of trading, and should therefore mainly influence those returns.

With this distinction, we basically connect two strands of the literature: one that deals with
the effect of the newspapers on stock prices, and one that deals with the anomaly of intraday
returns compared with overnight returns. Using a variety of statistical procedures (OLS,
EGARCH, and quantile regression), we find that: (a) the effect of the tone residual of the
newspapers on the stock return is positive and statistically significant, mainly for the overnight
returns and to a lesser extent for the daily returns; (b) the effect is statistically significant on days
with sharp fluctuations, mainly price declines and non-business (general) newspapers, in the
lowest deciles of the returns distribution; and (c) the effect of the tone residual on the variance of
overnight returns is negative and significant.

Our method was compared with alternate methods such as: (a) another definition of the tone
index, (b) using the number of positive versus negative articles as a tone index, and (c) using an
automatic classification (Google Trends). In all cases the coefficients of our method were
significant and in the expected sign compared to the alternatives for the overnight and intraday
equations. In addition, substantial differences in tone between business and general newspapers
were found. These results are consistent with the behavioral characteristics of “naive” retail
investors, who make investment decisions after business hours and act upon them at the start of
the trading day (Lou et al., 2015). The fact that these investors are mainly influenced by the
newspapers (Peress, 2014), especially by bad news, may explain why the tone residual affected
overnight returns, and to a lesser extent daily returns, only in the lowest deciles of the
distribution. Similar to the returns, we found that the tone residual negatively influenced relative
and absolute price gaps, and positively influenced trading volumes in the lowest deciles. This
means that negative tone increased volumes during the sample period, as expected. Finally, the
fact that “naive” retail investors are influenced by the newspapers on the one hand, and act as a
“herd,” particularly on days of sharp declines, on the other, makes it necessary to plan modes of
action and close tracking by financial stability regulators to ensure the proper functioning of the

financial markets.
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