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Abstract: The aim of the project is to know the stock 
price movements through data mining of previous emails 
exchange of the employees. Now we have to know 
whether there is any frequency exits in the emails 
exchange of the employees which going to reflect in the 
stock price movement. If such relationships do exist, we 
would also like to know whether or not the company’s 
stock price could be accurately predicted based on the 
detected relationships. To know the exact relationship 
between them, an data mining algorithm is used to mine 
communication records and previous stock prices so that 
based on the executed result we can able to the predict 
changes in stock prices. Using the data-mining algorithm 
and a set of publicly available Enron email corpus and 
Enron’s stock prices recorded during the same period, we 
discovered the existence of interesting, statistically 
significant, association relationships in the data. By the 
result we also discovered that the result can also predict 
stock price movements with also an exact accuracy of 
80%. Given the increasing popularity of social networks, 
the mining of interesting communication patterns could 
provide insights into the development of many useful 
applications in many areas. 

I.  Introduction  

Latest researches has shown the presence of interesting 

communication patterns among various users of various 

social network platforms. These arrangements have been 

shown to be useful in prognosticating the sales of the 

commodity and their shares of the stock. Correlated to a 

social network, which can considered for showing 

connections among various users in the social,a corporate 

network associates only members in a corporation. While 

users of a social network can express of several interests, 

representatives of a corporate communication network are 

mainly supposed to talk about company specific business. 

If human communication patterns can be discovered in the 

social networks to forecast products. 

   Different social networks, in a corporate 

communication network, e-mails have long been used 

as a tool for inter organizational and intra 

organizational information swap. 

Unlike social networks, in a corporate 
communication network, e-mails have long been used 
as a tool for interorganizational and intra 
organizational information exchange. In the same way, 
a social network platform is able to capture 
participants’ behavior and their opinions about various 
issues and events. Thus, we argue that a corporate 
communication network in the form of an e-mail 
ecosystem also contains insightful information, such as 
organizational stability and robustness [4], about a 
company’s development. 

We believe our argument is in line with corporate 
communication theory [5], which suggests that 
“employee communications can mean the success or 
failure of any major change program” resulting from a 
merger, acquisition, new venture, new process 
improvement approach, or other management issues. 
In other words, employee communication can serve a 
critical “business function that drives performance and 
contributes to a company’s financial success” [6]. 

Based on these broad corporate communication 
theories, we hypothesize that every company has its 
own communication approach with identifiable 
patterns. We believe that these communication 
patterns can reflect how a company man-ages major 
corporate activities (such as mergers, acquisitions, new 
ventures, new process improvement approaches, going 
concerns, or bankruptcy) that may subsequently affect 
the company’s performance in the stock market.In this 
paper, we propose that a company’s performance, in 
terms of its stock price movement, can be predicted by 
internal communication patterns. To obtain early 
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warning signals, we believe that it is important for 
patterns in corporate communication networks to be 
detected earlier for the prediction of significant stock 
price movement to avoid possible adversities that a 
company may face in the stock market so that 
stakeholders’ interests can be protected as much as 
possible. Despite the potential importance of such 
knowledge about corporate communication, little work 
has been done in this important direction. 

It is for this reason that we are proposing in this 

paper to make use of a computational approach to 

determine if patterns detected in a corporate 

communication network are related to corporate 

performance. There has been some effort to use 

computational methods to mine large-scale social 

media data for public sentiment [3] toward the stock 

market.  

 Specifically, we determine whether or not there exist 
any association relationships between the frequency of 
e-mail exchange of the key employees in a company 
and the performance of the company as reflected in its 
stock prices. To the best of our knowledge, there has 
not been any attempt to investigate possible linkages 
between corporate communications data and a firm’s 
share price. If such relationships do exist, we would 
also like to know whether or not the company’s stock 
price could be accurately predicted based on the 
detected relationships. 

To test our hypothesis, we chose to look into the case 

of Enron. The reason why Enron is chosen is that an 

Enron email corpus has been made publicly available. 

By mining the data set to determine if the 

communication patterns discovered have any 

association with Enron’s stock prices recorded during 

the same period, we managed to confirm that 

interesting, statistically significant, association 

relationships do exist in Enron’s corporate 

communication network. In addition, we also 

discovered that the detected relationships could 

predict stock price movements with relatively high 

levels of accuracy. Such results confirm our belief that 

corporate communication has identifiable patterns and 

such patterns can reveal meaningful information about 

corporate performance.  

 

II. Related work 

There have been some attempts by researchers to 
empirically investigate the impacts of a wide range of 
communication variables (such as communication 
patterns, feedback, culture, and specific behaviors) on 
performance-related variables (such as communication 
satisfaction, job satisfaction, individual performance 
and productivity and organizational performance, and 
productivity and change) [9]. For instance, the 
productivity of an individual in a corporation was 
found to be explainable by certain communication 
patterns that cover supervisory communication, 
subordinate communication, personal feedback, 
organizational integration, media quality, corporate 
information, communication climate, and coworker 
communication correlation [10]. More specifically, the 
downward form of communication was found to exert 
the greatest influence on productivity while co-
workers’ communication rendered the least impact. 
These findings are in line with other empirical 
experiments [11], [12] that produce results indicating 
that communication flow is one of the key 
determinants of corporate performance. 

In some specific domains, research [13], [15] seems to 
indicate that communication patterns can have 
significant impact on a corporation’s research and 
development (R&D) performance. In marketing 
services and research domain, upward communication, 
i.e., from customer-contact personnel to top 
management, has been consistently shown to provide 
valuable information to an organization about 
performance of products and services [16]. 

 In addition to internal communication among 
employees, there have been some suggestions that 
there exists a direct association between public 
communication strategy and share prices. For instance, 
corporate communication with key stakeholders has 
been shown in [19] to enhance potential payoffs, while 
stock appreciation and corporate performance have 
been found to be uncorrelated if communication efforts 
(with outsiders) are faulty. Such findings echoed 
studies on the strategic role of investor relations in 
which communication of corporate information is 
crucial for the perception and evaluation of the 
financial community including analysts, investors, and 
potential investors [20], [21]. 
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To summarize, according to a broad body of 
research, there has been some evidence to indicate that 
corporate communication is linked with organizational 
performance. We argue that each corporation has its 
own communication patterns for both its internal and 
external stakeholders. All the communication activities 
capture critical events (such as merger, acquisition, 
new venture, new process improvement approach, 
going concern, or bankruptcy) that can occur in a firm 
and so may contribute to the performance of the firm’s 
stock on the stock market. In other words, this 
suggests that a firm’s stock performance may be linked 
with merger, acquisition, R&D, marketing, and public 
communication patterns. However, little work has 
been done to investigate this phenomenon. As a result, 
discovering communication patterns in a corporate 
network to predict share prices remains to be a 
problem that is largely  investigated. 

III proposed work 

In parallel with the above research, researchers 
examined the correlation between web buzz and stock 
market. Minimum et al. [46] developed a simple model 
to analyze the communication dynamics in the blog 
sphere by covering the number of posts, the number of 
comments, length and normalized response times of 
comments, strength of comments, size of the early 
responder and outliers. These communication 
dynamics were then used to determine their 
correlations with stock market movement. More 
recently, Gilbert and Karahalios [14] used over one 
million posts from the website 
http://www.livejournal.com/ to create an index of the 
U.S. national mood, namely, the anxiety index. These 
studies have provided rich insights on how to better 
predict the stock market movement. However, the 
algorithms used in the above studies ignored the 
correlations between a company’s stock price and the 
communication network within the company, which 
may be even more influential and meaningful to 
observe the stock price movement of a company. It is 
also worth highlighting the challenge of mining 
temporal association rules from stock price.  

 

 

 

 

A. Notations and Definitions 

  

Definition 1 (Communication Networks): Let G = {G1, 

G2 . . . Gt , . . . G p } represents the communication net-

works ( p is the total time points). The one of 

networks is represented as a graph with a 2-element 

tuple Gt = (Vt , Rt ), with the following characteristics. 

 

 

 

Fig. 1. Example of description data. 

  

1) Vt = {v1, v2, . . . vn } represents a finite set of 

nodes (employees in the communication 

network), n is the total number of nodes in the 

network, and vc represents the central node in 

the network. In the Enron case, we choose the 

CEO as the central node and examined the 

communication network between the CEO 

with other employees. 

  

B. Proposed Algorithm 

  

In this section, the details for discretization of 
communication network and stock price are 
introduced first. Then, in order to predict the stock 
price using communication network, a pattern 
discovery problem of network data is formulated. 
Finally, prediction rules are constructed to predict 
stock price using e-mail communication network of 
Enron without content of email. 
  

1) Discretizing Communication Matrix and Stock 

Price: The value of edge (di j ) between two different 

nodes for representing communication frequency 

between two nodes is numerous. In order to reduce 

and simplify the original data, numerous values are 
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always replaced by a small number of interval labels, 

which leads to a concise easy-to-use, knowledge-level 

representation of mining results [37]. The existing and 

mature methods on unsupervised discretization are 

primarily equal frequency discretization and equal 

width discretization [31]. The equal width method is 

typically used in every statistic program to produce 

regular histograms [47]. However, equal width 

discretization can hardly handle the situation if outliers 

exist in the data set. Equal frequency can overcome the 

limitations of the equal width discretization by dividing 

the domain in intervals with the same distribution of 

data points [48]. Hence, considering different people 

may have different habits to exchange emails with each 

other, we use equal frequency [31], the most 

represented algorithm, to discretize other nonzero 

value for the value of weight in the communication 

network. 

 

 

IV. EXPERIMENTAL RESULTS 

  

To evaluate the performance of the proposed 
algorithm, the Enron Corpus is used as a real-life data 
set for experiment. We predict stock price movements 
based on Enron’s e-mail communication network 
documented in 2000–2001. According to the timeline 
of the email corpus, we chose the amount of increases 
and decreases of stock price of Enron from January 1, 
2000 to December 31, 2001. In order to achieve the 
best prediction result, we first identify the patterns of 
the relationships between e-mail communication and 
stock price and determine the length of time interval 
through the prediction result. Then, the whole e-mail 
communication corpus that involved 150 Enron 
employees is used to predict the stock price 

B. Experimental Result With Comparisons 

  

1) Different Time Interval: In the application of 

stock prediction, one may ask if we are to predict 

tomorrow’s stock movement based on three days ago 

or a week ago? In order to answer this question, we 

considered how many days we should look back 

when predicting price movement of the current day. 

 

 

2) Determine the Time Interval: If discovering daily 
pat-terns does not give a high enough accuracy for 
one to risk investing money based on the proposed 
algorithm pre-diction, one may wonder if the 
algorithm may be able to predict a semiweekly three-
day or a weekly five-day average. Hence, in order to 
determine the most suitable time window (in terms 
of days) to estimate the impact of stock price change 
in the future, we predict the stock price movement 
using different time intervals. The prediction rule is 
specified in a time interval, saying “one day,” “three 
days” for the short-term perspective, “one week” for 
the long-term perspective. That is to say, when “one 
day” is considered as the time interval, the proposed 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 06 Issue: 03 | Mar 2019                   www.irjet.net                                                                    p-ISSN: 2395-0072 

 

© 2019, IRJET       |       Impact Factor value: 7.211       |       ISO 9001:2008 Certified Journal       |     Page 7694 
 

algorithm focuses on discovering the patterns 
between communication frequency in the previous 
day and the stock price in the next day. Similarly, 
when “one week” is considered as the time interval, 
the proposed algorithm focuses on discovering the 
patterns between the average value of 
communication frequency in the previous week and 
the average price of the stock in the next week. Table 
VI shows the prediction result using the proposed 
algorithm when different time intervals are 
considered. We also compare these results with the 
traditional classification algorithm, i.e., Decision Tree, 
in Table VI, with the details below. 

 

 

We show how the stock price movement [which 

can take the values of up (U), down (D)] may be 

affected by the commu-nication frequency between 

CEO and other staffs [which can take the values of 

weak (W) and strong (S)]. From Table VII, we can 

conclude that when the frequency of communication 

between CEO and other staffs is weak, the stock price 

would increase in the next week, while if the 

communication between CEO and the staff is strong, 

the stock would decrease in the next week. We can 

explain it as when the stock price of the company is 

steady, CEO does not need to contact many other 

staffs frequently, but when CEO contact others 

frequently, it may mean that there would be some 

problem of company development, which leads stock 

price goes down. 

3) Results of Predicting the Stock Price Movement: 
After determining the time interval, we can conclude 
that the pro-posed algorithm is effective for 
predicting stock price in the next week using 
communication frequency in the previous week. Then 
we consider different levels for weekly pricing limits 
to conduct the experiments in more detail for weekly 
stock price prediction. 

  

We classified the changes of stock price into 

different levels. 

  

1) Two levels covering UP (i.e., the amount of 
increases of stock price is higher than 0%) 
and DOWN (i.e., the amount of decreases of 
stock price is lower than 0%) 

2) Three levels considering: a) UP as the stock 

price increases more than 1%; b) DOWN as 
the stock price decreases more than −1%; 
and c) EQUAL as the change level in the 

interval [−1%, 1%]. 

3) Five levels considering: a) “large increase” 
and “large decrease” in which the stock price 
changes are more than 3% or −3%, 
respectively; b) “increase” when the changes 
between 1% and 3%; c) “decrease” when the 
changes between −3% to −1%; and d) 
“equal” when the stock price changes are 
between −1% and 1%. 
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V. CONCLUDING REMARKS 

  

The findings and theoretical implications from this 
paper are two fold. On one hand, we captured the 
communications among nodes in Enron’s major 
corporate communication network and identified 
employees’ communication patterns. This paper 
demonstrates that a corporate e-mail ecosystem 
contains meaningful information about employees’ 
communication patterns. Even if we only focus on the 
communication frequency, a company (Enron in our 
case) has identifiable pat-terns of e-mail exchange. 
Such identifiable patterns can reveal important 
information about major corporate activities and 
organizational stability that may subsequently 
influence the focal company’s performance in the 
stock market. Therefore, cooperate communication 
patterns can serve as a good proxy to predict a 
company’s stock performance. Our experimental 
results demonstrated the existence of dependence 
between e-mail communication network and stock 
price for Enron. This paper extended the existing 
communication theories to capture the patterns of 
corporate communication and the focal company’s 
stock performance. 

  

On the other hand, social networks have become a 
hot topic in the field of data mining recently. In this 
paper, we not only provided an innovative idea on 
using data-mining algorithms but also constructed 
the relationship between social network and finance. 
Hence, this paper demonstrated great potential to 
predict the amounts of increases and decreases of 
stock price based on the weighted rules. 
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