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ABSTRACT
This innovative study explores the power of social media “electronic word of
mouth” or popularity on consumer behavior and brand performance. Pilot longitudinal
event studies were conducted on three major brands – Starbucks, Coke and Nike –
comparing their respective fan counts on social media networks with their respective
corporate stock prices, along with two independent variables representing exogenous
stock market and mass media environments, to better isolate the effects of popularity.
The independent variables demonstrated an extremely high correlation between predicted
and observed stock prices, and notably, the independent variables were found to reliably
predict the daily stock prices over a 10 month period – during which the stocks
experienced radically different returns, with Starbucks climbing 29%, Nike appreciating
by 14%, and Coke declining by nearly 6% – even when the fan counts were lagged by as
much as 30 days.
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OBJECTIVE/INTRODUCTION

This innovative study integrates the literature on consumer behavior and investor
sentiment and attempts to link social media activity with consumer behavior or demand
and ultimately brand company competitive performance, using stock prices as a proxy for
a daily indictor of financial performance. The study hypothesizes that if brand loyalty is
generally believed, and in the academic literature found, to be an important driver of and
ultimately competitive performance, brand following as expressed by fan counts on social
media networks – as a measure of user-generated content or “audience involvement” –
might serve as predictor of increased revenues, earnings and (thus) stock prices of brand
companies. The results offer considerable significance in the fundamental analysis and
forecasting of brand companies and their stock prices.

Researchers are just beginning to explore the predictive value of social media, and
what the volume and tone of messages on social media networks such as Twitter,
LinkedIn, Facebook, Flickr, and YouTube can reveal about cognitive processes,
knowledge and memory, categorization, motivation, attitude formation, affect, and
decision-making. In an age of behavioral marketing, in which major brands target social
media campaigns to drive business goals, consumer banks embed electronic discount
coupons in their customers’ online bank statements (http://www.cardlytics.com), and as
new types of content analysis tools are being used to “machine-read” news by Wall Street
– to either generate buy or sell orders ahead of overall market reaction to either positive
or negative news or divine changes in investor mood – this pilot event study will explore
the statistical relationship between social media popularity of three major consumer
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brands – Starbucks, Coke and Nike – and the respective performance of their stock
prices, as a proxy for a daily indicator for performance, given company fundamentals,
industry competition and economic conditions, consistent with a reasonable (if imperfect)
efficient market theory. To the best knowledge of this researcher, this multidisciplinary
research study is the first event study that combines social media information processing,
attitude formation, decision-making and buying behavior of brands with investor
behavior and corporate performance.

THEORETICAL DEVELOPMENT
As user-generated material, social media content regarding consumer brands
could be considered a reliable indicator of audience involvement, defined in the context
of advertising (Krugman 1966) as “…the number of conscious ‘bridging experiences,’
connections, or personal references per minute that the viewer makes between his own
life and the stimulus.” In this sense, brand chatter over the social media networks, as a
repeated incidental exposure, influences consumer product evaluation and choice (Berger
and Fitzsimmons 2008). Consistent with this view are classic studies that found increased
frequency of advertising (or messages) can influence perceptions of attribute importance
(Mackenzie 1986); audience involvement has a moderating impact of on the effectiveness
of advertising messages (Greenwald and Leavitt 1984), and incidental ad messages
affects on subconscious consumer behavior (Shapiro 1999).
In consumer marketing, social media has become “electronic word of mouth”
regarding what consumers talk about products and brands, and its predictive powers help
marketers design and execute promotional and ad campaigns (Jansen, Zhang, Sobel and
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Chowdury 2009). Studies have shown a relationship between on-line activity and
consumer behavior. The volume of on-line chat has been found to predict book sales
(Gruhl, Kumar, Nova and Tomkins 2005), and assessments of blog sentiments were
found to predict movie theater sales (Mishne and Glance 2006).
In a study of differences between traditional and electronic word of mouth
mechanisms of information dissemination (Romero, Meeder, Kleinberg 2011), Cornell
University researchers found significant variation in the ways widely-used subjectheadings known as hashtags on different topics spread on a network defined by the
interactions among Twitter users. The researchers found that hashtags on politically
controversial topics were particularly “persistent,” meaning that repeated exposures
resulted in unusually large marginal effects on adoption. The researchers concluded that
their findings were analogous to complex contagion principle from sociology (repeated
exposures to an idea are particularly crucial when the idea is in some way controversial
or contentious) – an interesting observation given the reported effects of social media in
the recent political upheavals in many Arab counties.
In a 2010 study (Asur and Huberman) with HP Labs in Palo Alto, researchers
counted some 3 million tweets about film over three months found that the rate at which
people produce tweets about movies can accurately forecast the short-term box office
revenue of the film after the films are released. An earlier study by Zhang and Skiena
(2009) used a data aggregation model to predict box office sales.
The Role of Volume vs. Tone of Content
In the context of brand awareness and interest, mere popularity may play a
powerful role in the way information spreads in cyberspace (electronic word-of-mouth,
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online chatter, and other user-generated content), adding a new dimension to the study of
behavioral mimicry, or how people often influence one another’s behavior, in the context
of behavioral finance and corporate performance.
Interestingly, in two recent studies using sophisticated content analysis tools and
mood variables to measure sentiment, only one variable or set of moods were found to be
significant, suggesting that mere popularity may be a powerful influence in behavior and
performance. In a 2010 study (Bollen, Mao, Zeng) the tone of micro-blogs (known as
“tweets”), analyzed using two mood tracing tools from large-scale Twitter feeds, were
found, in one instance, to accurately predict the direction of the stock market in the days
that followed. The study used (among other techniques) an algorithm developed by
Google, the Google-Profile of Mood States (GPOMS), which measures six mood levels –
happiness, kindness, alertness, sureness, vitality and calmness – through people’s text on
the internet. From its analysis of 9.7 million tweets posted over ten months in 2008 by 2.7
million twitter users, the results showed that only one mood (calmness) was predictive,
with a 87.5% accuracy whether the market would close up or down between 2 and 6 days
after a calmness reading was logged on Twitter.
An earlier study of how media coverage affects investor sentiment (Tetlock 2007)
used the General Inquirer (GI) quantitative content analysis program to analyze the words
for each day of the “Abreast of the Market” column in the Wall Street Journal over a 16year period from 1984 to 1999. Despite the robustness of the GI tool, with 77 predetermined categories from the Harvard psychosocial dictionary, the study consolidated
all 77 categories into one single media factor – a “pessimism factor” – that was strongly
related to pessimistic words in the newspaper column. In standard return predictability
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regressions, Tetlock found that changes in this pessimism factor predicted statistically
significant and economically meaningful changes in the distribution of daily U.S. stock
returns and volume.
Supporting Tetlock’s 2007 study findings are two studies examining the effect of
stock prices by the investment advice doled out by TV personality Jim Cramer on his
CNBC show, “Mad Money.” The first study (Engelberg, Sasseville, Williams 2009)
revealed that stocks mentioned on Cramer’s show (notably, the show does not provide
breaking news, but Cramer’s personal opinions and reflections upon information that is
already disseminated) were found to undergo a significant price change before reverting
back to the original price range over a period of 30 days.
Another study (Aral, Ipeirotis, Taylor 2009) examined the relationship of investor
sentiment to different themes or topics in Cramer’s investment advice. By parsing the
show’s transcripts into vectors to extract 20 topics and associated keywords, the
researchers performed a regression of unexplained/excess or “abnormal” returns using the
Fama-French three factor of return model (Fama and French 1986). Interestingly the
study found that while the substance of comments (positive or negative) explained a
significant amount of the variance in abnormal returns following a recommendation, two
other factors were also significant: 1) the length of Cramer’s advice was correlated with
the magnitude of “the Cramer effect”, 2) certain types of topics in and of themselves have
a significant explanatory power (eight of the 20 topics were statistically significant at the
10% level).
Fang and Peress (2007) approached the issue of information efficiency
differently, in measuring the relative return on stocks that are widely covered by
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newspapers versus those that are not – to measure what might be termed “the publicity
effect.” The study found a portfolio of stocks with no media coverage outperforms a
portfolio with high media coverage by 3% a year after adjusting for market, size, bookto-market valuation, momentum and liquidity (using the Pasteor-Stambaugh proxy for
liquidity risk). The study suggests that added awareness from publicity results in a
consistent bias of relative over-valuation, reminiscent of the classic growth vs. value
stock debate (Shiller 1984).

HYPOTHESIS
This study hypotheses that, as brand following on social media networks becomes
more established as a barometer of cognitive processes, knowledge and memory,
categorization, motivation, attitude formation, affect, and consumer decision-making,
mere popularity, or fan counts, may be a reliable indicator of consumer behavior, and in
fact, may serve as a leading indicator of brand performance.
The study explores three hypotheses
H #1: Daily social media popularity of a consumer brand is positively correlated
with the common stock price performance of the brand company
H #2: Daily social media popularity of a consumer brand on a 10 day lagged basis
is positively correlated with the common stock price performance of the brand
company
H #3: Daily social media popularity of a consumer brand on a 30 day lagged basis
is positively correlated with the common stock price perofrmance of the brand
company
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METHODOLOGY

Population and Data Collection

For the measure of popularity or “electronic word of mouth,” this study used the
fan counts of brands by Famecount.com, which identifies and tracks those people,
products or topics – in the categories of politics, video games, brands, athletes, nonprofits, films, actors, TV shows, education/schools, sports teams and musicians – that are
receiving the greatest number of Facebook fans, the number of Twitter followers, and the
number of YouTube views in given time periods.
Daily stock price data on the three brands were sourced from Yahoo finance and
market index data was based on the PowerShares S&P SmallCap Consumer
Discretionary Portfolio. The fund is based on the S&P SmallCap 600 Cap Consumer
Discretionary Index, and normally invests at least 90% of its total assets in common
stocks that comprise the index. The index is designed to measure the overall performance
of common stocks of U.S. consumer discretionary companies. These companies are
principally engaged in providing consumer goods and services that are cyclical in nature,
including retail, automotive, leisure and recreation, media and real estate.
The keyword search trend data were sourced and scaled by Google Trends to the
average traffic for during a fixed point in time (typically January 2004). Thus, a value of
1.0 represents the average traffic for “Starbucks” (or any brand) relative to that traffic
level at January 2004, thus helping normalize the data. Moreover, Google Trends
normalizes its sets of data by a common variable to cancel out the variable’s effect on the
data and allow the underlying characteristics of the data sets to be compared.
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Pre-Test

In a pre-test to measure the power of social media as a measure of audience
involvement and information accessibility and processing, and its correlation with stock
price as a daily indicator of performance, fan counts for the Starbucks brand on three
social media networks (Facebook, Twitter, and YouTube) were regressed along with two
other variables with two independent variables to isolate the effects of social media
popularity: 1) an index of consumer discretionary common stocks – composed of the
share prices of publicly owned firms that provide consumer goods and services that are
cyclical in nature, including retail, automotive, leisure and recreation, media and real
estate – was used to reflect the overall stock market performance (or beta, the single most
significant exogenous factor on market volatility or systemic risk), and 2) keyword search
trends reflecting variations in a average keyword searches for Starbucks as a broader
user-generated or general public interest in the mass media environment during the
timeframe of the study to reflect major announcements or news (for example, Starbuck’s
re-design of its logo, roll out of Via instant coffee line, etc).

The sample for the pre-test event study (n) included 210 observations,
representing daily data from 4-07-10 (the first available date for an index of consumer
discretionary common stocks) to 2-02-11. The 10-month sample size for the longitudinal
event study was selected to improve the internal validity of the study, as markets as
known to exhibit unusual correlations over short-term periods.

To normalize the data, daily fan counts from Facebook, Twitter and YouTube
from non-trading days such as weekends and holiday were excluded to synchronize the
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daily data. Also, weekly average keyword search trends were repeated for each day of the
week following their respective weekly point-in-time value.

Model Estimations

The pre-test regression equation to estimate the relationship was as follows…

Σ [CSP] 1 to n = a0 + Σ [FF] 1 to n + Σ [TF] 1 to n + Σ [YTV] 1 to n + Σ [KSI] 1 to n + Σ
[CDSI] 1 to n
…in which dependent variable, common stock price (CSP), was expressed as a function
of five independent variables – number of Facebook fans (FF), number of Twitter
followers TF), and number of YouTube views (YTV), along with a keyword search index
(KSI) to reflect general public interest and brand visibility and consumer discretionary
stock index (CDSI) to reflect general equity market conditions during the period – plus a
constant error value/y-intercept (a) – for each of the 210 observations.
For the three pilot events regressions, only one social media variable was used
(Facebook fan count) to mitigate the high inter-correlation (mutlicollinearity) of the three
social media fan count variables), hence the regression model for the three pilot event
studies was reduced to the following…
Σ [CSP] 1 to n = a0 + Σ [FF] 1 to n + Σ [KSI] 1 to n + Σ [CDSI] 1 to n
…in which dependent variable, common stock price (CSP), was expressed as a function
of three independent variables – number of Facebook fans (FF), along with a keyword
search index (KSI) to reflect general public interest and brand visibility and consumer

12
discretionary stock index (CDSI) to reflect general equity market conditions during the
period – plus a constant error value/y-intercept (a) – for each of the 210 observations.
In both the pre-test and pilot event studies, IBM’s PASW Statistics, version 18
was used to perform the statistical analyses.

RESULTS

At a time when researchers are just beginning to explore the predictive powers of
social media metrics, the results shows that social media popularity can predict brand
performance (in the proxy form of daily stock prices), suggesting a clear link between
consumer behavior and brand performance. In the pre-test correlation analyses [see
Table 1: Pearson and Spearman Correlations], both Pearson and Spearman correlations
matrices show that all variables were statistically significant.
----------------------------------------------------Insert Table 1 approximately here
----------------------------------------------------In the ANOVA and linear regressions [see Table 2: ANOVA and Regression
Results], the coefficients of determination was 93.6%, indicating considerable linear
strength – but not necessarily appropriateness – of the model; however, statistical
significance was found for the relationship (f value less than .05) and for each
independent variable (t value less than .05).
----------------------------------------------------Insert Table 2 approximately here
-----------------------------------------------------
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In the pre-test, Starbucks brand fan counts from the most popular users on three
social networks were found to be statistically significant indicators of stock price.
In the three following pilot longitudinal event studies [see Table 3, 4 and 5:
Results of Starbucks, Coke and Nike Event Study Results], the proportions of variability
in the data sets accounted for by the models (coefficients of determination) were found to
be surprisingly large, suggesting considerable linear strength of the models. Statistical
significance was found for all three regressions (f value less than .05) and for each
independent variable (t value less than .05). That is, the independent variables were found
to reliably predicted stock prices over the 10 month period - during which the market
returns for the three consumer brand companies exhibited radically different results, with
Starbucks climbing 29%, Nike appreciating by 14% yet Coke declining by nearly 6%.
Moreover, the resulted showed that the independent variables reliability predicted these
returns, even when the fan counts were lagged by as much as 30 days.
----------------------------------------------------Insert Table 3 approximately here
-----------------------------------------------------

----------------------------------------------------Insert Table 4 approximately here
--------------------------------------------------------------------------------------------------------Insert Table 5 approximately here
-----------------------------------------------------
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The only exception to variable statistical significance in all the analyses was the
key word search index variable in the 10-day lagged regression of the Nike brand,
suggesting timing differences of the effect between general public interest and brand
popularity and stock performance.

DISCUSSION AND CONCLUSIONS

The results of the study suggest the powerful effect of social media “electronic
word of mouth” on consumer behavior and corporate brand performance. While the
causal statistical significance of social media popularity with corporate performance has
significant practical applications in investment management, securities trading and
financial engineering – not to mention implications to classic assumptions of stock
market information efficiency and “random walk” theory (Fama 1995) – the focus of this
research study was to discover a link between audience involvement and performance,
given the rise of social media as a new type of user-generated content on brands. It is
hoped that the success of this pilot event study will inspire further investigation on the
implications of social media on consumer brand performance.

Limitations

The study has many limitations, perhaps foremost a relatively crude assumption
about the correlation of brand popularity with corporate performance and investor
behavior: that popularity favorably impacts performance. Perhaps contrary to the old
saying, “there’s no such thing as bad publicity,” the results of the event studies would
have been much different if any of the brands were the focus of scandal, as at least
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intuitively, one would expect lower performance or valuation with greater public
discourse or criticism that might damage the image or reputation of the respective brand
or corporation. That is, the findings support the theory that mere popularity can result in
higher performance but does not directly address the issue of volatility – the process by
which “bad publicity” impedes performance or drives down values or the process by
which either (presumably) less rational investors cause temporal changes in valuations
and (presumably) more rational investors counteract these abnormalities and thus drive
security prices to revert to the mean or their intrinsic values.
The extremely high correlation between predicted and observed stock prices,
suggest considerable linear strength – but not necessarily appropriateness – of the
models. Moreover, at least some degree of correlation may be attributed to the growth
bias in fan counts, which is party a function of promotional campaigns by brand
companies to acquire followers. However, these campaigns only partly influence the
overall trend, and fan count is more likely a function of the overall reputation of the
brand and its competitive standing in the consumer market. Anecdotally, a couple of
years ago, Coca Cola became the most popular brand on Facebook when the page was
unofficial, not managed by Coke, and thus its following on social media had nothing to
do with any marketing initiatives by the brand company.
The general bias of fans counts and stock market prices was also considered, but
the statistical significance of the fan counts to Coke common stock prices, which declined
nearly 6% of the study period, provides some evidence against spurious correlation.
The index used as an indicator of the general media environment regarding brand
names, relative average keyword search traffic, has some inherent limitations. Foremost

16
is that Google Trends shows users’ propensity to search for a certain topic on Google on
a relative basis; it is not a direct measure of public interest, awareness or involvement.
There are also inherent imprecision of web analytics in general and Google’s disclosed
inaccuracies to consider which include data-sampling issues and approximations that are
used to compute keyword search results.
While the study’s sample size ranged over a multi-month period – to mitigate the
effect of invalid short-term correlation effects – a longer-term longtudinal study, with a
statisically valid sample of 30 or more consumer brand stocks, would have greater
internal and extenral validity.
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Table 1: Pearson and Spearman Correlations
Pearson Correlation

Spearman Correlation
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Table 2: ANOVA and Regression Results
ANOVA

Linear Regression
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Table 3: Starbucks Event Study Results
Regression A Results: Current Day
.

Regression B Results: 10- Day Lagged Social Media

Regression C Results: 30-Day Lagged Social Media
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Table 4: Coke Event Study Results
Regression A Results: Current Day
.

Regression B Results: 10- Day Lagged Social Media

Regression C Results: 30-Day Lagged Social Media
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Table 5: Nike Event Study Results
Regression A Results: Current Day
.

Regression B Results: 10- Day Lagged Social Media

Regression C Results: 30-Day Lagged Social Media

