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Advertising, Attention, and Financial Markets

December 2014

Abstract

We investigate the impact of product market advertising on investor attention and finan-
cial market outcomes. Using daily advertising data allows us to identify short-term effects of
advertising. We measure daily investor attention based the company’s number of Wikipedia
page views. We show that TV and newspaper advertising positively impacts short-term
investor attention. It also positively impacts turnover and liquidity, but the effects are not
economically significant. Most importantly, asset prices are not influenced by advertising in
the short run. These findings are different from studies using yearly advertising expenditures
and suggest that attempts to temporarily inflate stock returns via short-term adjustments
to advertising are ineffective.
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1 Introduction

In this paper, we examine whether firms can create investor attention through marketing
and challenge the widely held view that firms can influence short-term stock prices via product
market advertising. Existing studies agree that product market advertising is positively linked
to liquidity and contemporaneous returns on stock marketsﬂ The documented patterns can be
explained by advertising leading to increased investor recognition (see |[Merton| (1987))) or short-
term attention effects (see |Barber and Odean| (2008)). Understanding the impact of marketing
on capital markets is important, as it might give rise to incentives for managers to use advertising
in an opportunistic way. Consistent with this idea, (Chemmanur and Yan|(2009) and Lou| (2014)
find that managers increase advertising expenditures prior to initial or seasoned equity offerings
of the firm and insider sales, respectively.

However, these studies typically rely on low-frequency balance-sheet data on advertising.
Thus, it is difficult for them to establish a causal link from advertising to capital market out-
comes. In contrast to the earlier literature, we use a unique dataset containing high frequency
advertising expenditures on the daily level to examine the impact of product market advertising
on investor attention and eventually financial market outcomes. We re-address the link between
advertising and stock markets by first analyzing the impact of daily advertising expenditures
in newspapers and on TV on investor attention. To measure investor attention, we introduce a
new proxy based on page views of the company’s Wikipedia page. We provide clear evidence
that abnormal advertising leads to a short-term increase in investor attention.

The existence of a positive influence of advertising on attention is a necessary condition for
advertising to also influence stock markets. Thus, we then investigate the impact of adver-
tising on turnover, liquidity, and returns. Our analysis using daily data reveals a statistically
significant and stable impact of advertising on turnover. Furthermore, there is some evidence
of a statistically significant positive impact of advertising on liquidity measured based on the
effective bid-ask spread, but not based on price impact. However, even when statistically signif-
icant, the effects are very small in terms of economic significance. Most importantly, we find no
impact of advertising on short-term returns at all. Although this is a “non-result”, we think this
finding is important as it casts serious doubts on the conventionally held view that advertising
is an efficient way to boost short-term stock market valuations]

Thus, our results are in conflict with the arguments in (Chemmanur and Yan| (2011) and

1See, e.g., |Grullon, Kanatas, and Weston| (2004)), [Frieder and Subrahmanyam| (2005, (Chemmanur and Yan
(2011)), and |Loul (2014))

ZAnother argument could be made based on the idea that advertising can serve as a signal for product quality
for potential customers (see e.g. [Kihlstrom and Riordan| (1984) and [Milgrom and Roberts| (1986)). If capital
market participants are also uninformed about the true quality of a company’s products, advertising might also
offer a valuable signal to them. It seems intuitive that good product quality c.p. should be desirable from an
investor’s point of view (as it leads to higher sales and predicts lower warranty costs in the future). However,
given that we find no impact of advertising on returns to start with, this line of reasoning seems less relevant
here, too.



Lou| (2014)), who find a positive relationship between changes in advertising and stock market
returns in the same year. However, their studies are based on annual data and consequently
could be subject to endogeneity problems. Particularly, it is quite possible that firms that
do particularly well within a year also increase their advertising budgets for the rest of the
year. In that situation, one would indeed find a positive relationship between advertising and
contemporaneous stock market returns on a yearly frequency.

The main contribution of our paper is to provide evidence that advertising does indeed create
attention among investors, but that managers are wrong in assuming that they can use adver-
tising, e.g. around security issues or insider transactions, in order to artificially increase the
stock price and eventually profits.

In our empirical analysis, we use two new databases. The first database contains the number of
page views of a firm’s Wikipedia page aggregated on a daily level. Wikipedia data is very reliable
and available for a much larger number of firms than Google search volume, an alternative proxy
for attention that is used in the literature. The second database provides information on daily
advertising expenditures of virtually all firms that advertise in a large sample comprising of
all national newspapers and a large number of local newspapers, as well as a sample of most
important local and national TV channels. To the best of our knowledge, this is the most
comprehensive sample of advertising expenditures of U.S. firms with detailed information on
advertising used in the literature so far. For the years 2007 to 2012, for which the two databases
overlap, we find a very strong impact of advertising on Wikipedia page views after controlling for
time- and firm-fixed effects. The impact lasts for several days and results obtain for newspaper
as well as for TV advertising.

Furthermore, they hold and are of virtually identical magnitude after controlling for the im-
pact of important firm-related news like earnings announcements or coverage of the firm in
newspapers, showing that our results are not driven by investor attention created by funda-
mental news. As advertising is typically pre-determined over longer horizons than a couple of
days, our high frequency analysis of the link between advertising and attention should not be
plagued by serious endogeneity concerns.

Additionally, we find that advertising on a per dollar basis has a stronger impact on Wikipedia
page views for advertising in business and news channels as compared to entertainment channels
and for advertising in national newspapers (particularly in the Wall Street Journal) as compared
to local newspapers, confirming that our proxy for attention does actually capture investor
attention. Consequently, advertising seems to be a good proxy for investor attention that is
unlikely to be driven by fundamental news. We think this is a great advantage for studies trying
to understand the impact of attention, as earlier proxies for attention are very closely linked or

directly based on news about the ﬁrmﬂ Finally, we can also show that Wikipedia is a better

3For example, [Barber and Odean| (2008) use news coverage, trading volume, and extreme one-day returns as
attention proxies.



proxy to capture attention than Google search volume (which is typically also only available for
the very largest firms) and advocate to use the first in future research.

In the second main part of our analysis, we link our advertising data with financial markets
data. Based on data from 1995 to 2010 and 2012, respectively, we find a highly significant
positive impact of advertising on TV as well as in newspapers on turnover on the same and
the following one to three days. These findings are consistent with the idea that attention
creates trading (Barber and Odean (2008])). Looking at various advertising channels separately,
we find no clear patterns, except that newspaper advertising in the Wall Street Journal has
the strongest impact on turnover. However, irrespective of the specific channel, the effects
are generally not very important in terms of economic magnitudes showing that the impact of
non-news driven attention on stock markets is modest at best. Furthermore, we find only very
limited (no) evidence of a positive influence of advertising on liquidity based on a firm’s daily
effective spread (price impact).

Most importantly, there is also no impact of advertising on contemporaneous and subsequent
daily returns. Again, this result obtains independent of the specific advertising channel we look
at. This finding also holds based on cross-sectional sample splits based on firm characteristics
and for firms with high and low media coverage. In the last step, we analyze whether we find
a stronger impact of advertising on capital market outcomes for firms where attention is more
sensitive to changes in advertising. To do so, we first determine how sensitively Wikipedia page
views react to advertising of a specific firm. Then, we sort firms according to this advertis-
ing sensitivity into subsamples. However, even among firms with above median sensitivity of
attention to advertising, there is no significant impact of advertising on returns.

Our paper complements the literature on the link between investor attention and stock mar-
kets. Barber and Odean (2008) document a positive impact of investor attention on buy-sell
imbalances, arguing that attention leads to retail investor buying pressure. Similarly, |Gervais,
Kaniel, and Mingelgrin| (2001) show that increased turnover affects the subsequent price of a
stock. Consistent with these results, Da, Engelberg, and Gao| (2011) find inflated stock prices
during periods of increased investor attention and a subsequent reversal. They use the Google
search volume index to capture investor attentionE‘] Furthermore, [Fang and Peress| (2009) find
that high media coverage leads to lower subsequent returns. We contribute to this line of the
literature by using high frequency abnormal advertising as a new proxy for (non news-driven)
investor attention and by showing that it increases turnover, but has no sizable effects on liquid-
ity or short-term returns. Our proxy has the advantage that it is available on a high-frequency
and is thus unlikely to be driven by fundamental news. Hence, we are better able to separate
the effect of changes in the news environment from pure attention effects.

Other studies that use advertising as a proxy for investor attention are (Grullon, Kanatas,

“Other papers that use Google search volume include [Drake, Roulstone, and Thornock| (2012) and [Fink and
Johann| (2014).



and Weston| (2004) and Lou (2014)E| However, these studies use low-frequency advertising
expenditures. Our study is the first to use a broad sample of high-frequency advertising expen-
diture data on attention and capital market variables, allowing us to make a big step towards
establishing causality in the relationship between advertising and attentionﬁ

Our study also informs the literature on the strategic use of advertising in a financial context.
Besides the study of Lou/ (2014) cited above, there are also papers that argue that firms use
advertising strategically around IPOs and SEOs (Chemmanur and Yan (2009))), as well as M&A
transactions (Hillert, Kunzmann, and Ruenzi (2014)) and [Fich, Starks, and Tran (2014])). Our
results contribute to this literature by showing that managers might be wrong in believing that

advertising helps to push-up short-term valuations.

2 Data and Methodology

In this section, we discuss the various data sources and variables used in this study. We first
describe the financial markets data we use, including liquidity proxies based on high-frequency
data and media coverage data (Section . We then introduce the Wikipedia page view data
and define our measure for investor attention (Section. Finally, we introduce our advertising
data set and the measures for (abnormal) advertising (Section [2.3). All variables are defined in
detail in Appendix [A]

2.1 Financial Markets Data

Our initial sample universe consists of all stocks in the NYSE/AMEX/NASDAQ (share code
10 or 11) Compustat/CRSP universe. Daily financial market data, specifically daily stock
turnover, returns and market capitalization are taken from CRSP’s daily stock file. Return on
assets and advertising-to-sales ratios as well as other balance sheet data are based on Compustat.
Summary statistics for the sample period used in the analysis of the impact of advertising on
attention (i.e., from 2007—the year in which our Wikipedia data starts, see Section to
2012) are presented in Panel A of Table[l} Summary statistics for the sample period used in the
analysis of the impact of advertising on financial markets (i.e. from 1995 — the year in which
our advertising data starts, see Section — to 2012) are presented in Panel A of Table @

In our analysis of advertising’s impact on liquidity in Section [4] we use Trade and Quote

9Frieder and Subrahmanyam)| (2005) show a negative relationship between brand recognition and the share of
institutional investors in a firm.

5The only exception we are aware of is a contemporaneous paper that came to our attention after conduct-
ing our analysis: Madsen and Niessner| (2014)) document that Google searches are higher on days with print
advertising of a company. However, our advertising measure is much more comprehensive by including print
and TV advertising expenditures, with the latter clearly dominating overall advertising expenditures of firms.
Furthermore, we use Wikipedia rather than Google ticker searches, which we later show is a much better proxy
to capture attention.



(TAQ) data from 1996 to 2010. Specifically, we calculate effective spread and price impactm
The effective spread is calculated as the daily transaction-weighted average of transaction prices
relative to prevailing quotes. Price impact is measured as daily transaction-weighted 5-minute
price impact on quote midpoints.

Finally, we obtain earnings announcement dates from I/B/E/S. The national media coverage
dummy (Wall Street Journal, New York Times, Washington Post, USA Today) is based on
LexisNexis dataﬁ In robustness checks for our analysis of advertising’s impact on investor
attention, we use daily GSV data for S&P 500 firms from 2005 to 2008 from [Drake, Roulstone,
and Thornock! (2012). The authors report that daily data was largely unavailable for firms that
are not part of the S&P 500 due to the truncation by Google. Summary statistics on the GSV
data are presented in Appendix [C| Table

2.2 Wikipedia Page Views

In order to measure investor attention, we use the daily number of page views of firms’
Wikipedia pages (WIKI) for the time period from December 2007 (when Wikipedia data is first
available) to December 2012. To our knowledge, we are the first to use WIKI data for a broad
panel of ﬁrmsﬂ On average, the Wikipedia pages of 2,019 distinct publicly listed companies are
visited per day, generating 461,741 daily page views. The most similar alternative measure of
investor attention is Google Search Volume (GSV), most prominently used by Da, Engelberg,
and Gao (2011). WIKI—just as GSV—is a direct measure of attention, in contrast to financial
market variables like trading volume or volatility, which are used in |Barber and Odean| (2008).
This is an important feature of WIKI, since it enables us to disentangle the impact of advertising
on investor attention from the subsequent impact on financial markets.

Additionally, WIKI has several advantages relative to GSV. First, it is available for a much
broader set of firms on the daily level. GSV is only available above an unknown threshold (set
by Google), which leads to many missing observations for sparsely searched, usually smaller
ﬁrms@ Second, WIKI is a less noisy measure of investor attention. GSV data is usually
collected for ticker symbols, because searches for company names (like "Apple’) are likely to
be unrelated to investor attention. However, even spikes in Google searches for ticker symbols

can be unrelated to investor attention: For example, ISIS Pharmaceuticals, Inc. has the ticker

"We would like to thank Olga Lebedeva and Stefan Obernberger for providing us with their data set. This
data set has also been used in [Lebedeval (2012)) and [Hillert, Maug, and Obernberger| (2014).

8We would like to thank Alexander Hillert for providing us with the media coverage data. This data set has
also been used in Hillert, Jacobs, and Mueller| (2014).

9Moat, Curme, Avakian, Kenett, Stanley, and Preis| (2013) use weekly page views for the 30 DJIA stocks.
They aggregate firm-level page view counts for all 30 stocks each week to measure market-level investor attention
and analyze a market timing strategy.

0We compare our WIKI data to the daily 2008 GSV data for S&P 500 firms provided by [Drake, Roulstone,
and Thornock| (2012)) and find that—even for these large firms—GSYV is missing for 20.2% of firm-days. WIKI is
never missing for these firms and non-zero for 95.4% of firm-days. This advantage should be even more important
for the smaller, less visible non S&P 500 firms.



symbol "ISIS’, which we believe has since 2014 mostly been searched by Google users interested in
the terror organization, not the pharmaceutical company. WIKI data is based on unambiguous
identification of a firm’s Wikipedia page, so that we don’t need to identify and exclude firms
with ambiguous tickersﬂ Furthermore, product pages (e.g., for the beverage 'Coca-Cola’)
can usually be separated from firm pages (e.g., for the 'The Coca-Cola Company’) in cases
where one can plausibly assume that users might often search for the product rather than the
company. Third, WIKI is easier to interpret and comparable across firms and time, since it
directly represents the number of page views for a firm’s Wikipedia page. In contrast, GSV
is scaled by the maximum search volume for each time window downloaded. Fourth, WIKI
reliably returns the same number whenever it is downloaded, whereas GSV is calculated based
on a randomly selected subset of search data, so that researchers downloading data at different
points in time will work with different GSV measures. This problem is again particularly severe
for smaller firms, that might or might not surpass the threshold mentioned above depending on
the selected subset of search data.

Summary statistics in Table [I| confirm that WIKI data is available for a broad set of firms.
5,308 firms with common stocks (share code 10 or 11) listed on the NYSE, AMEX or NAS-
DAQ have been included in the CRSP data set between December 2007 and December 2012.
Out of these 5,308 firms, 3,058 have WIKI data (while GSV data is barely available for firms
outside the S&P 500, see Drake, Roulstone, and Thornock| (2012)). As might be expected, the
average market capitalization of firms with WIKI data is higher than the average for the full
NYSE/AMEX/NASDAQ universe ($4.7b relative to $2.8b), because many of the firms without
a Wikipedia page are very small. However, summary statistics on the GSV data—presented
in Appendix [C| Table [A4}—confirm that firms with available daily GSV data are substantially
larger than those with available daily Wikipedia data ($21.5b relative to the $4.7b from Table
).

Figure [T shows the average weekly number of page views per company. Wikipedia page views
are relatively stable from December 2007 until the end of ZOOQE Since then, they steadily
increase, showing that Wikipedia gained popularity as an information source on companies.

In Figure[2] we plot the average number of WIKI page views for firms by weekdays. We observe
that page views are substantially lower during weekends. Thus, we do not use the number of
page views directly, but normalize In(1+WIKI) by subtracting the median of In(1+WIKI) on
the same weekday during the last 8 weeksE Abnormal WIKI for firm ¢ on day ¢ is thus defined

1We have manually checked — e.g. via headquarter location and ticker symbol — that each page we use
refers to the same firm we link the page with in CRSP/Compustat. For details on the procedure we use to extract
Wikipedia page view counts, see Appendix

12The spike between May 17, 2008 and July 4, 2008 seems to be caused by data errors following the inclusion
of other Wikimedia projects (e.g., Wikibooks.org, Wiktionary.org, etc) in the page count system. The negative
spike in September 2009 is due to server failures at Wikipedia over several days in that month. Our main results
are not affected if we exclude these time periods.

13We use one plus the logarithm of the absolute number of page views to account for days with zero page



as:

(1)

1+ WIKI;
AWIKI;; =In < + WIK L >

L+ mediangegr 14,56y (WIKI; )

This normalization is analogous to the normalization of GSV in Drake, Roulstone, and
Thornock (2012) and Da, Engelberg, and Gao (2011) and captures deviations from a firm-

and weekday-specific benchmark.

2.3 Kantar advertising data

Our advertising dataset is from Kantar Media and is similar to the data used in [Focke,
Niessen-Ruenzi, and Ruenzi (2014). The dataset starts in 1995 and ends in 2012. Kantar tracks
advertising of public and private firms. They provide estimates for firms’ advertising expendi-
tures in all important channels: TV (intradaily data), newspapers and magazines (daily), as
well as internet, radio and outdoors / billboards (monthly). For TV and newspapers, these
estimates are based on “rate cards” that indicate advertising prices depending, for example, on
the length and timing of a TV spot or the size and day of the week of a newspaper advertise-
ment. The high frequency of the TV and newspaper data enables us to cleanly identify effects of
advertising. Advertising at lower frequencies (like Compustat’s yearly advertising variable from
financial statements) can be driven by the same latent factors that drive investor attention and
financial market activity (omitted variable bias), or it can be directly caused by them (reverse
causality). In the short-run—say within a couple of weeks—advertising is predetermined, which
enables us to avoid these identification issues. We therefore focus on the TV and newspaper
channels, which are available at the daily levelE

Kantar’s newspaper advertising data covers a large proportion of newspaper advertising in the
US. Kantar tracks all advertisements in 155 US newspapers, which include all four national as
well as many important local newspapers. Total newspaper advertising expenditures tracked by
Kantar from 1995 to 2012 are $328bn, whereas the Newspaper Association of America (NAA)
estimates a total of $693bn for the entire newspaper industry from self-reported figures by
newspaper publishing companies during this period. Thus, Kantar’s tracking percentage for
the whole period is nearly 50%. However, Kantar only began coverage of local newspapers in
1999. Thus, from 1999 to 2012, Kantar’s tracking percentage is even higher at about 60%.

Kantar’s TV advertising data covers 990 TV stations in 15 networks. In particular, it includes
several news and business TV channels (CNN, CNBC, Fox News, MSNBC and CNN headline
news)m The total of TV advertising expenditures tracked by Kantar from 1995 to 2012 is

views and for the strong skewness of the distribution of page views (see Table |1).

14We do not use data on magazine advertising, because magazines are published at lower frequencies (e.g.,
weekly or monthly) and are read throughout the time period in between issues. In contrast, TV spots are seen
immediately and daily newspapers are mostly read on the same day. This allows us to attribute advertising to
specific days more precisely.

51t does not include some other news channels like Fox Business News, NBC News or Bloomberg.



$1,299bn [T

According to Kantar, TV (newspaper) advertising accounts for 59.25% (15.00%) of total
advertising from 1995 to 2012. The development of advertising expenditures across the different
media is shown in Figure Throughout our sample period, TV is the dominant advertising
channel [I7]

Figure [4 shows the development of weekly TV and newspaper advertising. The graph reveals
strong seasonalities (e.g., the yearly SuperBowl spike in TV advertising). It also shows that TV
advertising expenditures have increased steadily since 1995, whereas newspaper advertising has
decreased.

For our analysis of advertising’s impact on investor attention and financial markets in sections
and 4| we do not use advertising dollars directly. In order to avoid omitted variable bias
through correlations between persistent latent factors (e.g. visibility of a company’s products
to consumer) and our dependent variable, we first normalize advertising. Due to large differences
in the nature of TV and newspaper advertising, we normalize these two channels’ advertising
expenditures differently.

TV advertising is dominated by continuous campaigns. The average length of subsequent
strictly positive expenditures for daily TV advertising by a firm in our data set is 12 days. We
run an AR(7) model of current TV advertising on lagged TV advertising. Results (see Table
in Appendix C) show that TV advertising expenditures from ¢ — 1 are most relevant when
predicting newspaper advertising in t. There is also a slightly increased coefficient estimate for
TV advertising expenditures from ¢t — 7, but its magnitude of the impact of TV advertising
in ¢ — 1 is four to five times as large. Furthermore, Figure [5| shows that there are no strong
weekday effects for TV advertising. Thus, in order to prevent highly correlated regressors across
the different lags, we use simple log-differences as our measure of abnormal TV advertising;:

(2)

AA(TV )iy = ln< L+ Advig )

1+ Advig—

In contrast, newspaper advertising is dominated by campaigns in which a firm advertises on
the same weekday each week, but not in between. We again run an AR(7) model of current
newspaper advertising on lagged newspaper advertising. In this case, newspaper advertising
expenditures of the same firm on the same day one week ago (t—7) is by far the most important
predictor of current advertising (see columns 3 and 4 in Table in Appendix C). Its impact
is nearly four times as large as the impact of advertising on the previous day. Moreover, Figure

[6] shows that newspaper advertising differs strongly by weekday. For instance, advertising on

16To the best of our knowledge, Kantar is the most comprehensive source of TV advertising data. Nielsen,
MagnaGlobal and eMarketer, three other companies that offer advertising tracking data, only provide significantly
smaller ad expenditure samples.

" This finding is confirmed by eMarketer, another ad tracking agency with a focus on digital marketing.
According to their estimates, the percentage for TV (newspaper) advertising in 2012 was 39.1% (11.15%). See
http://www.emarketer.com/Article/US-Total-Media-Ad-Spend-Inches-Up-Pushed-by-Digital /1010154



Sundays is more than four times larger than on Mondays. We thus normalize (similar as in our
normalization of AWIKI) by subtracting the median of In(1+advertising) on the same weekday

during the last 8 weeks. Abnormal newspaper advertising for firm i on day ¢ is defined as:

(3)

AA(NP);y =1In < L+ Adviy )

1+ medianke{7714,,_.56} (Adv; )

Summary statistics in Table [I} Panel C show that firms with advertising spending in Kantar
are larger than firms with Wikipedia articles ($7.4b relative to $4.7b). These firms spend around
$80,000 ($14,000) per day on TV (newspaper) advertising, confirming that TV is the dominant
advertising channel.

The correlation between AA(T'V') and AA(NP) is close to zero, suggesting that abnormal TV
and newspaper advertising is not correlated on a high frequency and both advertising channels
should be taken into account.

To arrive at our final dataset, we begin with all observations for which financial market data
is available. We then merge this data with the control variables and information on advertising
and WIKI (TAQ) in Section [3] (Section [4). In order to mitigate the impact of outliers on our
results, we require that a firm has positive advertising on at least one day within the previous
eight weeks. Summary statistics on the firm-day level as used in our regressions can be found
in Appendix [C| Table [AT] for the investor attention regressions and Appendix [C| Table [A2] for

the financial markets regressions.

3 Advertising and attention

3.1 Main results

The ultimate goal of our empirical analysis is to test whether advertising affects important
capital market variables like short-term turnover, liquidity, and stock market returns. One nec-
essary condition for such an effect is that advertising creates attention among potential investors.
Thus, we start our empirical analysis in this section by investigating whether advertising has an
impact on investor attention measured by the number of page views of a company’s Wikipedia
page. We focus on the Wikipedia page of the company itself rather than its products, which
gives a cleaner proxy for potential investor attention (see Section .

Specifically, we regress daily abnormal Wikipedia page views for firm ¢ on day t, AWIKI,;4,
on abnormal advertising of firm ¢ on the same day, AA;;, as well as lags of abnormal advertising,

controls lagged by seven days, and the seventh lag of the dependent variable. @ Our regression

Including the lagged dependent variable can lead to biased estimators in panel regressions (Nickell (1981))).
However, this problem is only relevant in short panels. Our panel encompasses 1836 days and including the
lagged dependent variable is thus unproblematic in our context. Not including the lagged dependent variable
also leads to very similar results.



model is therefore:

3
AWIKT s =+ Bo- AAiy+ Y B~ Adiy_j+ - Controls; 7+ 6 AWIKI; 7+ €z (4)
j=1

All regressions include firm fixed effects (to control for firm-specific increases in WIKI and
advertising) and week fixed effects (to control for time trends in changes in WIKI and advertis-
ing). Furthermore, Wikipedia page views vary substantially depending on the day of the week
(with much lower levels of page views on weekends; see Section . Although our normaliza-
tion of WIKI should already partly control for this, we also include day-of-week fixed effects to
purge any remaining weekday effects. We include the seventh lag of the dependent variable to
account for a possible time-varying, firm-specific mean-reversion level that is not captured by
control variables or time fixed effects. We use the seventh — instead of the first — lag of the
dependent variable and the controls in order to avoid endogeneity with the lags of abnormal
advertising: Lagged advertising may impact these variables directly and we want to capture
direct and indirect effects of abnormal advertising on the contemporaneous dependent variable
jointly. Standard errors are clustered by firm and all firm-day observations with positive ad-
vertising spending on any day within the previous eight weeks are included in the regression.
Results using abnormal advertising on TV, AA(TV), as dependent variable but not including

any controls are shown in column (1) of Table
[Insert Table [2] about here]

We find a highly significant positive impact of contemporaneous abnormal advertising on page
views. The effect is statistically significant at the 1%-level. The effect of lagged advertising
on days t — 1 to t — 3 is also positive and highly significant, with coefficient estimates being
even higher than for contemporaneous abnormal advertising. A slightly lower coefficient of the
contemporaneous impact of TV advertising makes sense, as some advertising might be aired
only late on the day and viewers might often not have enough time to react on the same day by
looking up the firm. The coefficient estimate is smaller for the impact of abnormal advertising
on day t — 3, but still substantial@ These findings show that the attention effect emanating
from advertising lasts at least for a couple of days. That advertising can have an impact on
behavior over several days is consistent with evidence from the marketing literaturem

In column (2) we run the same regression, but use contemporaneous and lagged abnormal

advertising in newspapers, AA(NP), as independent variables. Results show a very similar

197f we include further lags, estimates of the effect of one-day increases in advertising become smaller and
eventually insignificant.

20For example, |[Aravindakshan and Naik| (2010) find that the impact of product advertising on brand awareness
can last for up to three weeks and Hill, Lo, Vavreck, and Zaller| (2013) show that the impact of political advertising
decays quickly but last for at least several days.

10



pattern as before. We again find a positive impact of abnormal advertising on page views and
the effect is statistically significant at the 1%-level for contemporary as well as all lags of abnor-
mal advertising. Now, the highest estimate is observed for contemporaneous advertising and
decreases for lagged advertising. The fact that we now find the strongest impact of contempo-
raneous advertising also makes intuitive sense, as most newspapers appear in the morning and
readers still have the full day to react.

The daily frequency of our data and the rich fixed effects that we include allows us to mit-
igate endogeneity concerns to a large extent. Earlier studies focusing on yearly advertising
expenditures and their impact on contemporaneous attention or capital market outcomes face
problems of reverse causality and are potentially plagued by omitted variables. As advertis-
ing is pre-determined at least in the short-term, it is very unlikely that advertising would be
increased on a specific day because the firm observed that attention has increased. However,
there is one remaining endogeneity concern: it is possible that firms strategically advertise
more around corporate news events that they expect to trigger attention. Furthermore, Focke,
Niessen-Ruenzi, and Ruenzi (2014)) show that firms that advertise more are covered by newspa-
pers more frequently. Thus, our results could be driven by news coverage that causes attention
(and is positively correlated with advertising) rather than by advertising itself.

To address these concerns, we add dummy variables indicating whether there was an earnings
announcement for firm ¢ on day ¢, EF'A;;, and whether there was a newspaper article about
firm ¢ on day t, News;;. There might be other news events that create attention and that no
newspaper writes about and that are not associated with earnings announcements. However,
even if that is the case, our variables should capture at least the largest part of news-driven
attention. Thus, if the effect we observe is really driven by strategic advertising around attention
inducing news events, we should at least see a very substantial reduction in coefficient estimates.
In columns (3) and (4) we repeat the same regressions as in columns (1) and (2) but include
the two event dummies as well as further control variables to capture firm characteristics like
previous turnover, previous return, and previous realized stock market volatility over the four
week period ending one week prior to the day of the respective observation. We also include
firm size on day t — 7 as an additional control.

As expected, we find a very strong positive impact of our two event dummies, FA and News,
on AWIKI. Both coefficient estimates are positive and highly statistically significant at the
1%-level, showing that AWIKI is a very good proxy for news-induced attention by investors.
However, the impact of our abnormal advertising variables on attention is not affected at all by
the inclusion of the news event dummies. They all remain highly significant and the economic
magnitude of the coefficient estimates is virtually identical. As our dummies likely capture
the most important news events, not even observing a reduction in coefficient estimates for
the impact of abnormal advertising strongly suggests that our results are not driven by high

abnormal advertising around news events that create attention.
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In column (5) we add both, AA(T'V) and AA(NP), variables as well as the controls in the
same regression@ Coefficient estimates for both sets of variables are virtually unchanged as
compared to the results from column (3) and (4), respectively. This pattern shows that there is
no strong correlation between abnormal advertising in newspapers and on TV, that is, not many
firms seem to spend more advertising dollars at the same time for newspaper advertisements
and for TV spots/?]

The size of the coeflicient estimate for the impact of the AA variables can also be interpreted
economically. As they are measured as natural logarithm and AWIKI is also a natural log-
arithm, we can directly interpret the coefficient estimate as an elasticity. Based on column
(5), we find that increasing abnormal TV advertising by one standard deviation on a specific
day leads to an increase in abnormal page views of 2.16 - 0.086% = 0.186% on the same day.
Similarly, increasing abnormal newspaper advertising by one standard deviation on a specific
day leads to an increase in abnormal page views of 3.18 - 0.128% = 0.407%. To put these num-
bers into perspective, they can be compared to the impact of major news events like earnings
announcements. The impact of FA in column (5) is 0.09738, i.e. page views on an earnings
announcement day are 9.74% higher. Similarly, on a day with corporate news that a newspaper
reports about, page views are 8.68% higher. While the impact of EA and NEWS is clearly
much larger than the impact of doubling advertising expenditures, one has to bear in mind that
earnings announcements only happen four times per year and the average firm in our sample is
covered on only 6.6 days per year in a newspaper article, while advertising occurs on a daily level
and large percentage changes in advertising from one day to the next happen very frequently
2l

While the coefficient estimates for the impact of lagged abnormal advertising on TV and in
newspapers are somewhat larger for TV but generally of comparable magnitude, one has to
bear in mind that the amount of advertising dollars spent on TV is a magnitude larger than the
amount spent on newspaper ads; while the firms in our sample spend on average 14,108 USD
per day for newspaper advertising, this number is nearly six times as large at 79,846 USD for
TV advertising (see Panel C in Table . Thus, on a per-dollar basis, newspaper advertising
has a stronger impact than TV advertising.

Finally, in column (6) we look at an alternative proxy for attention that has been used in the
finance literature before, namely Google search volume for a company ticker. To check whether
this proxy is also suitable to capture (non-news driven) attention, we replace our dependent vari-

able from the regression in column (5) by the abnormal Google search volume index, ASV I,

2!The number of observations in this regression is somewhat larger than in columns (1) through (4). This
increase is driven by the requirement that a firm needs to have positive advertising in the previous eight weeks
either on TV or in newspapers, while in column (1) and (3) ((2) and (4)) we require positive advertising on TV
(in newspapers).

22The correlation between AA(TV);; and AA(NP);, is 0.0022.

ZFor summary statistics on abnormal advertising, see appendix Table
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from Drake, Roulstone, and Thornock| (2012). We still observe a highly significant impact of
EA and News, but the coefficient estimate is slightly (substantially) reduced for the impact
of earnings announcements (newspaper articles) as compared to our previous results@ More
importantly in our context, the impact of advertising on Google search volume is only significant
for contemporaneous newspaper advertising and its first lag, while it is virtually always insignif-
icant for the impact of TV advertising. This finding shows the advantage of using Wikipedia
page views as a much more precise measure of attention than Google search volume as explained

in more detail in Section Pl

3.2 Advertising Channels

So far, we show that advertising on TV as well as in newspapers has a strong impact on
attention. We now examine different advertising channels in more detail. Specifically, with
regard to TV advertising, we distinguish between advertising in news and business channels and
other TV channels. With regard to newspaper advertising, we distinguish between advertising
in local and national newspapers and specifically look at the Wall Street Journal, which is
presumably the most important national newspaper for investors.

We start by splitting up TV advertising into advertising on CNN, CNBC, Fox News, MSNBC
and CNN headline news and advertising on all other TV channels. The first channels are news
or business channels, while the other channels mainly include pure entertainment channels. It
is plausible that potential investors are more likely to watch news and business channels than
other channels. Although the fraction of advertising dollars spend on spots in these channels is
much lower (see Table , still finding an impact of advertising in AW I KT here would reinforce
our prior evidence that advertising also creates attention among potential investors. The results

are presented in Table [3]
[Insert Table |3l about here]

In column (1) we present results from the same regression as in column (3) from Table 2| but
calculate abnormal advertising only based on advertising dollars spent by the firm in one of the
news or business channels, AA(TVNWS). We still find a highly significant positive impact of
current abnormal advertising and its lags on AW IK . The coefficient estimates are even slightly
larger than in Table 2| In column (2) we calculate abnormal advertising based on advertising
in all other TV channels, AA(TVNONWS). Results are again similar, but now coefficient
estimates are slightly smaller than before. In column (3) we include both abnormal advertising
variables, AA(TVNWS) and AA(TVNONWS), in one regression. The impact of all abnormal
advertising variables is now slightly reduced in economic terms as compared to column (1) and
(2), respectively. However, they are still all highly significant and the impact of AA(TVNWS)

24The economic magnitude of the impact of earnings announcement days and national newspaper articles on
ASVI;; is comparable to results from |Drake, Roulstone, and Thornock| (2012).
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is still higher than that of AA(TV NONW ), meaning that doubling advertising expenditures
on news channels has a larger impact on the percentage increase in our attention proxy than
doubling advertising expenditures on non-news channels. This pattern becomes much stronger,
if we look at advertising on per dollar basis again. Firm sp