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ABSTRACT 

With the spectacular growth of social media, researchers now have access to a vast collection of opinions expressed 

by millions of people about every aspect of modern life. Using social networks as sources of publically available 

data about what consumers think about a multitude of subjects, it is possible to obtain various metrics that reflect the 

mood and interest of a costumer or user towards a certain product, service or organization. These metrics are a good 

starting point for making predictions about the success of the products or services they describe and a powerful 

parameter to be included in existing economic models. This paper reviews some of the most successful attempts of 

using data from social media to make predictions, discusses the strong points, difficulties and shortcomings of the 

approaches and presents a case study, created by the authors, that tests the assumptions of the reviewed researches. It 

ends with recommendations and suggestions for future researches. 
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1.    INTRODUCTION 

Very few technologies have left such a big mark on society as the Internet has and continues to do. Among the tools 

that use the infrastructure of the Internet, few have been so disruptive and have spread with such fury as social 

networks. Twitter was launched in 2006, the same year that Facebook became open to the public. In just 5 short 

years Facebook has reached more than 600 million users [1] and Twitter has around 200 million users 

Such a great rate of penetration assures that the users represent almost all ages and occupations. From the 

perspective of researches in the field of costumer behaviour and marketing, these platforms can give a snapshot of 

what a large portion of society thinks about the most varied subjects. The access to such data is unprecedented. 

Adding to this that we now have advanced economic and mathematical models and enough computational power to 

easily work with very large amounts of data, it translates into great opportunities for researchers. Specialists from 

different fields are already trying to make use of these resources and this paper aims to present a few of these 

approaches and also a case study with the author‟s own attempts of collecting and working with data from social 

networks. 

It is important to point out that this kind of research will only become more and more relevant and easier to conduct 

with time, chiefly because social networks and other types of digital publishing will continue to expand and gather 

momentum. This statement is based on the fact that communications tools, the likes of social networks, become 

more valuable as the number of users increases, which is an additional incentive for the late majority to join. This 

observation is also known as Metcalfe‟s law [2]. Also, the usage increases as access to technology becomes easier 

and cheaper, which the so-called Moore‟s law [3] has assured for the past years.  

It is also necessary to note that the use of social networks seems to be closely tied to the use of mobile devices that 

have an Internet connection. Concerning the mobile web there are many impressive predictions, analyst expecting 

that by 2015 the mobile web will surpass desktop Internet connections [4].  Mobile devices that have Internet 

capabilities are becoming more accessible by the day, replacing the feature phones.  

Not only the number of social network users is growing, but the depth of use is also constantly growing. Time spent 

on social networks has increased with 82% in 2010 over the previous year [5] [6]. Social networks are becoming an 

integral part of corporate strategies too, over 60% of Fortune 500 companies maintain a Facebook account [7] [8]. 

All these arguments show that social networks are here to stay and that it makes sense to start to invest in 

understanding the amazing data that these communication tools generate every second. 
 

2.    PREVIOUS RESEARCHES 

Some researchers have already begun to experiment with the data that social networks or the web can provide. The 

researches cover the most varied fields, from predictions and analysis of the stock market to the box office values of 

movies. Some of the most interesting approaches are presented below. 
 

3.1. Stock market predictions using Twitter and sentiment analysis 
The author‟s own interest in the subject was largely triggered by an excellent article by Johan Bollen, Huina Mao 

and Xiao-Jun Zeng called “Twitter mood predicts the stock market” [9]. The article had a lot of media coverage, due 
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to the subject it discussed, being featured in journal such as Wired. Beyond its appeal as a news item, the paper has a 

very interesting approach. It uses social networks to compute an emotional snapshot of society. In the introduction 

of the paper professor Bollen and his colleagues state “Behavioural economics tells us that emotions can profoundly 

affect individual behaviour and decision-making. Does this also apply to societies at large, i.e., can societies 

experience mood states that affect their collective decision making?”. 

Using Twitter as the source for the data, the authors have collected and semantically analyzed a large number of 

messages. The researchers took 9.8 million tweets from 2.7 million tweeters between February and December 2008, 

selected the tweets that indicated a confession of emotion, tweets that included the words “I feel” or “I‟m feeling,” 

for instance, and calculated semantic scores for each day. With this sentiment index calculated they correlated it 

with one of the most widely available and well known indicators of the economy, the Dow Jones Industrial Average 

(DJIA). The result was that they found a clear correlation between the sentiments and the DIJA, which indicated that 

the mood of the society could be used to predict the stock market.  

To farther the research, Bollen and his team used a Granger causality analysis and a Self-Organizing Fuzzy Neural 

Network in an attempt to actually predict the stock market. Using no sentiment data the machine-learning algorithm 

managed accuracy of 73.3% and with the data added in managed an accuracy of 86.7%, significantly higher. 

Both Bollen and another researcher whose work is discussed later in this chapter, Sitaram Asur, conclude that even 

though the data and findings are interesting, these are by no means a sure way to predict the stock market, many 

more factors being at play here. Yet it is still a fascinating and successful research. Bollen himself states that the 

research techniques will become more valuable when a real-time data collection and analysis system will be built. 
 

2.2. Predictions of movie success 
The topic of movies is one of the most popular in the researchers conducted by different specialists, when it comes 

to predictions. The author‟s own research is also based on the field of cinematography. The reason for this is the 

popularity of movies in society and the many publically available metrics for success, such as box-office revenue. 

From the researches in this field, one stands out. Summarized in a paper authored by Sitaram Asur and Bernardo 

Huberman from HP Labs [10], the paper, entitled “Predicting the Future With Social Media”, takes both and 

quantitative and qualitative approach and analyses large amounts of data from Twitter to try and predict the values 

of the box-office for a series of movies. The approach is interesting because it looks both at the volume of tweets 

(messages from Twitter) and at the sentiment expressed in those tweets.  

Asur and his colleague look first at the pre-launch buzz and try to find a correlation between the number of 

messages the promotion efforts have generated and the actual box-office success. Secondly the look at the sentiment 

expressed by the messages posted on Twitter, working with the assumption that a bad review will only discourage 

new visitors from seeing the movie.  

The two researchers conclude the following: 

- Social media can be used as a real-world performance indicator; 

- The volume of tweets is useful and can be used to build a powerful model for predicting box-office 

revenue; 

- Sentiment analysis can improve the predictions. 

In contrast to the Bollens‟ approach, Asur gives more importance to the actual volume of tweets then to the 

sentiment analysis.  

Asur and Huberman used correlations and linear regressions, relatively simple techniques, to show the relation 

between their data and the box-office values. And interesting result from their research is that they managed to 

obtain better results than those produced by the Hollywood Stock Exchange, which is an artificial online market. 

The results are valuable and their meticulous and well documented approach is a valuable resource. 

There are many notable researches concerning movie predictions. Some of them are not necessarily related to social 

networks but still are very valuable. Among these are the research conducted by Ramesh Sharda and Dursun Delen 

[11], who studied the forecasting of box-office results using neural networks, Wenbin Zhang and Steven Skiena who 

studied the possibility of improving movie gross prediction through news analysis [12] and David Godes and Dina 

Mayzlin who studied the effects of word of mouth [13]. 
 

2.3. Quantitative approach using Google Trends 

Another interesting approach is the one taken by Google and his chief economist Hal Varian. In an article called 

“Predicting the present with Google Trends” [14], Hyunyoung Choi and Hal Varian use data from the Google logs 

to test the hypothesis that the actual volume of queries on a particular subject can predict the economic activity in 

that field. They tested four fields, for which actual economic data is easily obtainable, these being retail sales, 

automotive sales, home sales and travel.  

Granted, they do not use social media as the data source, yet they use a concept similar to what Asur used in his 

paper. The actual volume of queries is a real-time indicator of the interest about a certain subject. The real-time 
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nature of the queries is also one of the motivations stated by Varian himself in the paper. Economic data is obtained 

with a delay of a few months, in the case of the traditional data collection methods.  

The article is particularly interesting because it is meant as a guide for anybody who is interested in the subject. The 

models used are not complicated. Varian and Choi do point out that their model is meant for predictions about the 

present, not the future, and they envision their efforts as a helper for people that need sales reports about the present,  

For making the estimation a simple regression model is used and correlations between the query index and the actual 

sales volume. In their conclusion the two authors state “We have found that simple seasonal AR models and fixed-

efects models that include relevant Google Trends variables tend to outperform models that exclude these 

predictors. In some cases, the gain is only a few percent, but in others can be quite substantial, as with the 18% 

improvement in the predictions for 'Motor Vehicles and Parts' and the 12% improvement for 'New Housing Starts'.”  

Their conclusions are consistent with those of the previously discussed articles. 
 

2.4. Other interesting approaches 

One of the first types of social networks are Instant Messaging platforms (IM). Rushi Bhatt, Vineet Chaoji and 

Rajesh Parekh from Yahoo! Labs [15] chose this type of media as the source for data while writing his paper 

“Predicting Product Adoption in Large-Scale Social Networks”. He studied if the discussions about a certain 

product on the IM network he and his colleagues build are a good indicator of how likely it is for that product to be 

actually bough. His conclusion was that the actual volume of discussion is less important than the source of a certain 

message. He indentified certain individuals who have more influence compared to the rest. The notion of influencers 

is not completely new, certain authors mentioning this for years, but it is an interesting study because it proves with 

data what many just state. Among the works that discuss the importance of influencers some of the most notable are 

Seth Godin‟s book “Tribes” [16], Malcolm Gladwell‟s “The Tipping Point” [17] and Chris Brogan‟s “Trust Agents” 

[18]. Studies in this field should take into the consideration the influence. It must also be noted that Bhatt did 

manage to predict the acquisition of products and that he used a mostly quantitative approach without going into 

sentiment analysis. 

Another fascinating research with an important an interesting conclusion, is the paper “Toward Collective Behaviour 

Prediction via Social Dimension Extraction” written by Lei Tang and Huan Liu [19], who didn‟t go into the 

prediction of the economic outcomes but rather went for the prediction of costumer behaviour. The conclusion of 

their paper is that the prediction models can be improved if more than one source of data is used. This means that 

instead of using just Twitter, by adding Facebook and Youtube and Flickr and any other source of messages, the 

accuracy will be better. 

Both Patrick Rau, Qin Gao and Yinan Ding [20] in their paper “Relationship between the level of intimacy and 

lurking in online social network services” and Fabrício Benevenuto, Tiago Rodrigues, Meeyoung Cha and Virgílio 

Almeida in “Characterizing User Behaviour in Online Social Networks” [21] look at how users interact online, the 

importance of the number of messages they create and the role of those members that only listen and do not actively 

engage, which can be quite significant in networks such as Twitter. The conclusion of Rau and his colleagues is that 

those who publish more are more sentimentally engaged in the conversation. On the other hand, Belvenuto states 

that the same users play an important role in the dynamic of the network and should not be completely discarded. 
 

3.   CHALLENGES AND STRONG POINTS OF EXISTING RESEARCHES 

Many of the presented researches have valuable conclusions and messages and have original approaches. In the 

same time it is not hard to point out a few shortcomings of the studies. Being a relatively new field, each researcher 

tries his or hers own methods and approaches, many struggling with the same problems and coming up with 

interesting approaches. In this chapter first the challenges will be addressed, followed by the strong points. 
 

3.1. Challenges of working with social networks as data sources 

The main challenges of the presented researches were caused by the very nature of the data source they used. Social 

networks are not a well defined data source; there are many flavours of social networks, each with its own rules and 

restrictions and that attract different types of users. For example Twitter, the social network that is most widely used 

in researches because of the public nature of the messages, has a very specific type of messages, these being limited 

to only 140 characters, which shapes greatly the way the user of this network communicate. Also, Twitter‟s notion 

of friendship relations is much relaxed compared to the importance it is given in networks like Facebook or 

LinkedIN. 

Some of the most notable challenges that need to be mentioned are: 

- Collecting vast numbers of messages can be time-consuming, as most social networks have strict limits to 

how much data they give through their API‟s (Application Programming Interfaces). It can take weeks to 

collect a significant amount of messages or the use of a commercial tool or the signing of an agreement 

with one of the networks; 



IJRRAS 8 (3) ● September 2011 Lica & Tuta ● Improvement of Existing Economic Models 

 

 
 

304 

 

- Spam and irrelevant messages are a real problem as many social networks, especially the more relaxed 

Twitter. These networks are plagued with an significant amount of messages that either do not make sense 

or that are just spam or are the repeating of another message. Filtering through this is very difficult, and 

some of the researchers, including Bollen and Asur, do some either manual or assisted filtering of the 

messages used in their analysis, which is not an option if the analysis process is to be automated; 

- The analysed field has to be well known and well discussed, as a large number of messages are needed to 

either overcome inconsistencies entered by spam or irrelevant messages or to successfully train the 

algorithms used. A well discussed field, such as cinematography, car, home or retail sales, is needed as data 

about the financial performance of different products in these fields is needed.  Alternatively, if a narrower 

field is chosen, or a specific product, data for that products needs to be obtained from the manufacturer; 

- The language of the messages is usually restricted to English, as most messages are written in this 

language. It is hard to localize researches, at this point, using the main social networks, for the lack of 

enough relevant data; 

- Sentiment analysis is still quite inexact and can introduce serious errors. In the studies that used 

sentiments an important part was the identification of the sentiment of a certain message. Bollen had the 

luxury of being interested only in messaged that expressed a sentiment so he and his team filtered, from the 

very beginning, the messages by looking for the presence of words like “I feel”. This is an interesting 

approach but it‟s not necessarily a solution for every study, more correct being if the true sentiment of 

every statement would be identified. Existing algorithms still struggle with this but there are constant 

improvements in the field as there is much interest for the creation of efficient algorithms. 

 

3.1. Strong points in the presented researches 

To overcome the above challenges researchers use very creative techniques, some of which are summed up below: 

- The use of more than one source for data. Most notably Tang [19] showed that this can help to overcome 

the shortcomings of the different platforms and obtain a better result overall. 

- Use of both quantitative and qualitative inputs. Part of the researches look only at the volume of 

messages, part of them only at the sentiment expressed in the messages and part of them look at both 

indicators. It is the belief of the author that it is correct to use both these inputs as there is valuable 

information expressed by both the volume, which translates in the interest, and the meaning of a message. 

The two are complementary, not mutually exclusive. 

- Virtually all researchers have picked a field in which they can obtain the economic and performance 

data for, against which they can validate the results of their analysis. 

- Pointing out the influencers and assigning a greater value to them, as well as understanding the dynamics 

of the social networks used is important and is a valuable signal to be included in the models. 

- The use of simple models for predictions is sufficiently accurate and helps to focus on the data instead of 

the creation of complicated models. 

The above are just a few of the points that a researcher, interested in this field, needs to keep in mind when 

collecting data and analysing it. It is a useful starting point. 

 

4. A CASE STUDY – COLLECTING DATA FROM TWITTER 
Inspired by some of the papers reviewed in this article, the authors have created their own application for collecting 

data from Twitter, data which was analysed to see if it is an good indicator for the performance in the box-office of 

movies and the rating movies obtain on IMDb. In this chapter some of the highlights of the research are presented, 

focusing on the practical lessons learned in the process.  

The authors decided to create a simple model for testing the results of researches such as those of Bollen [9] and 

Varian [14], and decided to work with data from the movie industry, as there is easily-accessible data about the box-

office value of movies, release dates and very popular sites like IMDb provide an powerful rating system, which can 

also be used alongside the box-office revenue. 

The social network that was chosen for the data collection is Twitter, the choice being supported by the easy access 

to the messages on this network, through its API, the public nature of the messages and last, but definitively not 

least, the shortness of the messages, limited to 140 characters, which simplifies greatly the sentiment analysis, 

storage and crawling of the messages. 
 

For the study 30 movies were chosen. It is important to note that great care was given to the choosing of the movies 

that went into the analysis to avoid ambiguity in the process of filtering the messages about the movies. Movies with 

particular titles like “How to train your dragon” were chosen over very short titles which can easily be part of day to 

day conversations, for example “Milk” or “Frost”. Also, it was tried to group the movies by their release date, in 



IJRRAS 8 (3) ● September 2011 Lica & Tuta ● Improvement of Existing Economic Models 

 

 
 

305 

 

order to avoid comparing a movie which was one year old with a movie that has just been released. With all these 

precautions there were still a few problems with the selected movies: 

- The size of the movies, reflected in the budget, varied greatly, this was reflected in the box-office revenue 

and in the number of messages that a certain movie generated. Blockbuster movies had a disproportionate 

large coverage compared to some of the low-budget movies.  

- Sentiment analysis was inaccurate enough to be biased by words from the title of the movie, for example 

the results for the movie “From Paris with love” were unusable, as the word “love” influenced the 

sentiment analysis algorithms to assign a very high value to all messages about this movie. 

- The genre of the movies was not homogenous, the study included movies raging from comedies to thrillers. 

This meant that the audience for the movies varied greatly and with it the way they posted messages. 

If the study would be done anew, the authors would pick movies from a few years back, which are still being 

discussed, in order to have a big enough sample pool of movies that can be grouped by size and genre much better.  

In the end more than 850.000 messages were collected about the 30 selected movies. These messages were collected 

over the course of 65 days and were generated by more than 428.000 Twitter users. This means that more than 

13.000 messages were gathered daily, while the purpose built application collected the data. 

As mentioned in the previous chapter spam can be quite a problem and in the case study this was also the case. In an 

attempt to obtain data from a second source, a commercial product was also used for data collection, called uberVU. 

As it has more advanced spam filters in place, the data was cleaner and it was valuable in the analysis.  

Having obtained data from two different sources, the final step was to analyse the data and to see if there was a 

correlation between the sentiment expressed in the collected messages and the box-office values or the IMDb 

ratings. It was found that there was indeed a correlation between these values and that the simple method used still 

gave valuable insights. 
 

To place a value on the sentiments obtained for each message, a simple, yet telling sentiment index was computed, 

using formula 1 
 

            (1) 

In the formula Isent represents the Sentiments index,  the number of positive messages,  the 

number of negative messages,  the total number of messages, and the sum of the positive, negative and 

neutral ones 
 

The case study showed how powerful data from social networks can be and replicated many of the results and the 

also difficulties other researchers had. 

 

5.    CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH 

It is clear that social media is here to stay and it is clear that social networks are not just tools used by teenagers, but 

important information and communications applications that will shape and already shape the way we keep in touch 

with friends, family and colleagues, how we work, how we discover information and new trends and how we spend 

our free time. It is important to note that it does not matter which implementation of the idea of social networks is 

discussed. It can be Facebook, LinkedIN or Twitter or any other network that is being used, what is important is the 

idea of having a network of people, bound by some form of social relationship, exchanging thoughts and ideas. The 

power of this simple idea implemented correctly is proving with each passing day more valuable.  

As the adoption of social networks will continue to grow, the value of the messages that are shared through these 

systems will increase greatly. Social networks offer the promise of being a snapshot of what happens in society on 

day by day basis and even on a second by second basis. This unique opportunity that never-before existed, gives 

researches access to very powerful data. Their results show that the data collected from social networks or produced 

by human actions online are an accurate indicator of their intent and thoughts.  

Some researches already begun experimenting with these data sources, creating models and methods for predictions 

that will undoubtedly help us understand better what are some of the drivers behind the economic decisions 

consumers take on a daily basis. The research will only become more interesting as more advanced semantic 

algorithms will be developed, capable of better understanding the content of the messages and with the development 

of more advanced metrics. 
 

For future researches, the authors of this paper have made a list of recommendations to be kept in mind.. These 

recommendations are based both on the careful research of the existing papers and on the authors own experience 

and research in the field. These recommendations are: 
- Choose to study a field that will generate enough messages on the chosen platform. A few ideas are the stock 

market, movies, car sales, music, books and gadgets. All these are popular subject of conversation and for them 



IJRRAS 8 (3) ● September 2011 Lica & Tuta ● Improvement of Existing Economic Models 

 

 
 

306 

 

there is enough readily available data about the economic performance of certain products belonging to these 

fields. 

- If there is the possibility to have access to a data source that has metadata integrated into its messages, it would 

be a great helper in filtering of the messages. In the author‟s own research a big problem was the filtering of 

those messages that truly contained a reference to the desired movies.  Metadata can easily solve this problem but 

such sources are rarely available. 

- If research is done on the prediction of the success of certain products, these products must be carefully chosen 

so they are as homogenous as possible and that they are easily filtered and will not confused any semantic 

analysis algorithms that will be used. 

- Identifying the influencers in a social network and understanding how they affect the conversations that take 

place on those networks can greatly improve any prediction models used. 

- If possible, the use of more than one source for data is recommended, as each social network has its own 

particularities in how the messages are formulated and formed. 
 

The authors firmly believe that the study of the messages shared on social networks will be very valuable and will 

produce important results in the coming years. 
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