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What we do

• We construct investor disagreement, investor attention and 

investor sentiment index using data obtained from Twitter for 

examining IPO underpricing (664 IPOs in NASDAQ and NYSE 

during 2012-2014).

• We examine 91,974 tweets using computerized text classification 

method.

• We find that investor attention and investor disagreement affect IPO 

underpricing. We also find interaction effect between disagreement 

and attention. 

• This supports the asymmetric information explanation as well as 

attention-induced positive price pressure explanation
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Motivation 1: Big Data is important

• “By 2020, it's thought that the number of bytes will be 57 times 

greater than all the grains of sand on the world's beaches.” 

(computerworld.com, December 11th, 2012)

• “The world’s most valuable resource is no longer oil, but data” (The 

Economist, May 6th, 2017)

• In 2017, Facebook has 1.8 billion active users, Instagram has 600 

million active users, and Twitter has 300 million active users 

(smartinsights.com, January 2017)

• We need to turn big data into smart data
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Motivation 2: Twitter has a lot of useful 

information  

• As of June 30, 2016, there were 313 million monthly active users 

and more than 500 million tweets generated daily.

• Twitter allows users to create and publicly share a text message up 

to 140 characters known as a “tweet.”

• With text messages, not only we can search and count the number 

of tweets about a specific stock or IPO (i.e. attention), but we can 

also can extract sentiment and disagreement information as well.
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Why Twitter?

Proxies for attention Direct measure
Cheap/ 
Feasible

High 
Frequency

With Content
Single platform 

across 
countries

Survey   

Media Coverage
(the most popular 

measure)
  

Google Search 
Frequency   

Popular Webboard
(Yahoo! Finance,

LiveJournal)
   

Twitter     



Problems and contributions

• Stoll and Curley (1970), Logue (1973), and Ibbotson (1975) are among 

the first to document the anomaly that, on average, the price that IPO 

shares were sold to investors (the offer price) is lower than the price that 

the shares were subsequently traded (usually the 1st day price).

• Two explanations of IPO underpricing that have been examined 

extensively in the literature are i) asymmetric information (disagreement) 

and ii) behavioral explanations (attention and sentiment). 

• However, it is difficult to find a direct measure of asymmetric 

information (disagreement) as well as for attention and sentiment.

• We construct investor disagreement, investor attention and investor 

sentiment index using data obtained from Twitter for examining IPO 

underpricing (664 IPOs in NASDAQ and NYSE during 2012-2014).
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How did we do it?
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Collect 91,974 
tweets 

Text 
classification 
(vocabulary)

Weka
machine 
learning 

package (text 
classification).

Regression 
analysis

• Download 30 days 
pre-IPO data using 
symbol (e.g., 
‘$TWTR)

• Using authors 
constructed  
computerized JAVA 
program

• Alternatively can 
use social media 
analytic website 

• Following the 
Naïve Bayesian 
classification of 
Antweiler and 
Frank (2004, JF)

• Four classes ( 
Positive; Negative; 
Neutral; Irrelevant)

• 1000 Tweets for 
training (78% 
accurate)

• Weka from Frank 
et al. (2016)

• Construct 
attention, 
sentiment and 
disagreement 
indexes

• Examine the 
effect of these 
indexes on IPO 
underpricing 
and 1st day 
turnover 
(volume)



Investor disagreement, investor attention and 

investor sentiment index

• Attention

• the number of total tweets about each IPO.

• Sentiment: Positive and negative tweet ratio

• the number of positive (negative) tweets about an IPO divided by the 

number of total tweets about the IPO.

• Disagreement
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Methodology

• If we fix the number of positive tweets = 10

• But what about 

– Case 1: 10 positive, 10 negative, 0 neutral

– Case 2: 10 positive, 10 negative, 10000 neutral
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Disagreement

num of neg tweets

1
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Methodology
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Disagreement

num of neg tweets

1
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Increase neutral tweets, the 
graph will be flattened down, 
reducing disagreement.



Data (examples)
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Data (examples)
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Data (examples)
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Data (examples)
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Results

• Regressions of which the dependent variables are either IPO 

underpricing or IPO 1st day turnover.

– Dependent variable 1: [(first-day close price - offer price) / offer price] ×

100

– Dependent variable 2: (shares traded on the 1st trading day / total shares 

offered) × 100.
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• People tend to tweet a lot more on positive 
messages than negative messages.

• The majority are neutral tweets.
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Results
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• Shows the summary statistics of IPO 
underpricing, and 1st day turnover rate of IPOs 
in the sample.

Results

Consistent with the finding of Ritter & Welch (2002) and Ellis et al., (2000) that even in 
US., IPO average initial return and turnover are large (1980-2001 average return is 18.8%) 18



However, the effects 
of sentiment on 
turnover are not 
robust.

The t-statistics are in parentheses
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IPO Underpricing 
as the Dependent 
Variable



Again, the effects of 
sentiment are not 
robust.
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1st Day Turnover 
Rate as the 
Dependent 
Variable



• To investigate further, we examine the 
interaction effect of the indexes

– Sentiment x Attention

– Disagreement x Attention

Robustness Analysis 1
(Interaction effect)
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1st Day Turnover Rate as the Dependent Variable
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IPO Underpricing as the Dependent Variable
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• In our sample, there are a few IPOs that have a very large 
numbers of tweets. 

• For example, Alibaba (symbol BABA, IPO in 2014), Twitter 
(symbol TWTR, IPO in 2013), and Facebook (symbol FB, IPO in 
2012), These are top 3 that account for more than 10,000 
tweets in our sample (for the total of 91,974 tweets).

• We drop the IPOs that have the number of corresponding 
tweets at the top 5% level (Cornelli, Goldreich, and Ljungqvist, 
2006.)

Robustness Analysis 2
(Outlier)
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IPO Underpricing 
as the Dependent 
Variable
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1st Day Turnover 
Rate as the 
Dependent 
Variable
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Conclusion

• We construct investor disagreement, investor attention and 

investor sentiment index using data obtained from Twitter for 

examining IPO underpricing (664 IPOs in NASDAQ and NYSE 

during 2012-2014).

• We examine 91,974 tweets using computerized text classification 

method.

• We find that investor attention and investor disagreement affect IPO 

underpricing.

• This supports the asymmetric information explanation as well as 

attention-induced positive price pressure explanation
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Literature review

• Asymmetric information 

–Bank is better informed (Baron, 1982); Underpricing to 

increase selling effort

–Issuer is better informed (Welch, 1989); Underpricing to 

signal quality   

–The winner’s curse; There are uninformed investors and 

underpricing ensure their participation (Rock, 1986)

–Compensating better informed investors for revealing 

information (Benveniste and Spindt, 1989)
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Literature review

• Behavioral approach: Attention

– Many theoretical studies (Merton, 1987; Sims, 2003; Hirshleifer and Teoh, 

2003; and Peng and Xiong, 2006) provide a theoretical framework in which 

individual’s limited attention affects asset pricing. 

– Barber and Odean (2008) suggest that increase in investor attention 

should lead, on average, to positive price pressure. 

• Behavioral approach: Sentiment

– Recent researches insist that investor sentiment is closely related to stock 

market returns (Kamstra et al., 2000; Hirshleifer and Shumway, 2003; 

Edmans et al., 2007; and Kaplanski and Levy, 2010).

– Tetlock (2007) shows that the number of negative words in the Wall Street 

Journal predicts stock returns at the daily frequency.
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Investor Disagreement

• Theoretical literature implies that divergence in beliefs or 
opinions should lead to a positive risk premium (e.g., Varian 
(1985, 1989), Abel (1989), David (2008).)

• The theory suggests that disagreement causes trading volume 
to rise because trading occurs when two market participants 
assign different values to an asset (Harris and Raviv, 1993; 
Karpoff, 1986; Antweiler and Frank, 2004)

• Disagreement = more information asymmetry = more trading 
risk.

• Investors should be compensated for bearing more risks when 
disagreement arises.

• Also Miller (1977) argues that differences of opinion in the 
market can lead to higher prices because pessimists sit out of 
the market and asset prices reflect only the valuation of 
optimists. 
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