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Abstract. Social media enables government to discover events in real time, and
forecast public opinion. This study presents a system prototype for measuring
public opinion from News channels, Bulletin Board Systems (BBS) and social
networking sites, including Facebook. The proposed system aims to improve
communication between government ofﬁcials and ordinary citizens about service delivery. The proposed system applies event-driven simulation to accelerate
the processing speed, and thus provides a better solution for measuring public
opinion.
Keywords: Social media  Public opinion measuring  TF-IDF  Event-driven
simulation  Distributed processing

1 Introduction
Research into the use of social media by the government in making a policy or a set of
policies is important, because government traditionally consults people through formal
face-to-face meetings. These formal meetings do not always represent all people,
because they do not allow people to deliver their opinions frankly to the policy maker,
while social media enables people to deliver their own aspirations, and to express
personal emotions to the government directly without any pressure.
With the rapid growth of Internet users, the Internet has become the main channel
for people to obtain and publish information, increasing the impact of network information on public opinion. The huge amount of information on the ever-changing
Internet underline the importance of collecting and analyzing the information of network public opinion quickly; ﬁnding hotspots and sensitive topics; performing tracking
analysis of topics and forecasting network public opinion warning; timely and effectively responses to the dynamic changes in the network of public opinion, and supporting and guaranteeing the correct guidance of public opinion [1].
The purpose of this study is to develop a smart automatic system for monitoring
and analyzing the domestic and foreign public opinion on political issues through
News, Bulletin Board Systems (BBS), Facebook and other social networking sites.
This distributed public opinion measuring system processes the characteristics of public
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opinion data based on text extraction, English and Chinese word segmentation and
semantic analysis, and text classiﬁcation. The system adopts event-driven simulation to
enhance the efﬁciency of the measuring process, and using Python to develop the
system, thus improving user insight on people’s support for policies, as well as satisfaction level on government’s decision towards future policies through the proposed
system.

2 Related Work
Governments pay attention to public opinion, and many government ofﬁcials ﬁnd the
views of the public through the media. The rise in popularity of social media services,
and increased ability of computers to process huge volumes of information at high
speeds, has necessitated and enabled automatic content analysis of mass media in the
social sciences.
Social media provides additional sources of politically relevant information to
people in almost real time. The majority of the work using social media data applied to
political performance predictions is information accounting from a given social network during a pre-deﬁned period of time. The challenge of developing text classiﬁcation systems for social media is dealing with accounting for the signiﬁcant lexical
variation resulting the informal nature of the text [2]. Social media is easy to use, and
provides a cheap way of communication. These functionalities enable the use of social
media as a collaborative opinion mining platform, and motivate the use of social media
for opinion trend analysis [3–6].
2.1

Opinion Tracking and Trend Analysis

Social media data can be applied for many purposes, especially public opinion
tracking. A good subjective information collection can be found on Forums, which
amongst other topics, has political discussions covering the entire spectrum of politics
related issues. Such data can be collected through systems that can automatically track
public opinion enabling decision makers to make sense of the enormous body of
opinions expressed on the social media [3].
Topic tracking technology is can track massive Internet information, according to a
main topic, and can automatic screen and detect new topics for tracking. Trend analysis
is deﬁned as the analysis of changes over time. Opinion tracking and trend analysis
technology are targeted to speciﬁc, usually focus events occurring within a certain
period of time, such as hot news and sensitive events. The analysis involves the event
itself and associations with other events, public opinion and social impact [7]. This
study mainly concentrates on opinion trend analysis. The proposed system is intended
to help government ofﬁcials to see the most trending government service delivery
related topics on SNSs.
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Text to Quantization Model and TF-IDF Algorithm

The gist of text can usually be expressed in the keywords or index terms. The index
terms are based on the main content of the text, and enable the reader to quickly overall
understanding of the whole text [7].
In the study of text feature selection, an extraction algorithm constructs a weighting
function, and independently evaluates characteristics of the concentration of each
feature to obtain assessment points. The points are then sorted, and are used to construct a subset of features in reservation number. The number of features to be selected,
and the evaluation function to use, depends on the precision and speed of text classiﬁcation for decision [8, 9]. Text feature selection evaluation functions include term
frequency, inverted document frequency [10], IG [11], x2 statistics [12], expected cross
entropy, mutual information [13], weight of evidence text, and odds ratio [14]. The
TF-IDF algorithm is a commonly utilized approach to calculate keyword weights, in
order to describe the text characteristics accurately.
The TF-IDF formula has two main components, namely TF (Term Frequency) and
IDF (Inverse Document Frequency). The principle of TF-IDF is that if a word appears
in a document with high frequency and rarely appears in other documents, then it has
very good distinguishing ability and high suitability for classiﬁcation. A commonly
used TF-IDF formula is as follows [8]:
 
N
wðt; d Þ ¼ tf ðt; d Þ  log
Nt

ð1Þ

The formula tf(t, d) denotes the frequency of keyword t in text d; N represents the
number of full text, and Nt represents the number of the texts which have the word t.

3 Design and Implementation
Public opinion research is applying new methods, such as automatic data extraction,
data mining, language processing, information intelligent discovery and statistics, to
design and realize public opinion information discovery. This study presents a distributed public opinion measuring integrated platform in Chinese and English.
3.1

Overall Design of the System

The proposed system has the following steps: collect information from various News,
BBS, Facebook, or other social networking sites; perform ﬁltering and scheduling to
survey and track topics; use distributed processing to improve efﬁciency; analyze huge
amounts of public opinion data, and ﬁnally show the measuring results. Therefore, the
system must consider the following issues.
1. Solve the problem of retrieving data from News, BBS, Facebook and other social
networking sites.
2. Design opinion tracking.
3. Design a distributed processing mechanism.
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4. Analyze huge amounts of public opinion data.
5. Design a public opinion measuring system.
3.2

System Component Function Design

Figure 1 shows the overall design and system architecture of the system, which is
divided into ﬁve functional components:
1. The data acquisition component performs data acquisition and preprocessing.
2. The opinion tracking component performs hot topic and sensitive topic selection
and tracking, URL ﬁltering and scheduling.
3. The distributed processing component performs the rapid processing of data access.
4. The public opinion analysis component performs noise elimination, text extraction,
English and Chinese segmentation and semantic analysis, then transforms the data
to uniﬁed format data and performs classiﬁcation.
5. The public opinion measuring component includes system conﬁguration, and performs public opinion measuring.

Data Acquisition
Component

Opinion Tracking
Component

Distributed Processing
Component

Database

Public Opinion Measuring
Component

Public Opinion Analysis
Component

Fig. 1. System architecture

The main flow of the distributed processing component is as follows:
1.
2.
3.
4.
5.
6.

The
The
The
The
The
The

URL is generated according to requirements.
URL is inserted at the tail of the event queue to be crawled.
distributed crawler extracts the URL from the ﬁrst of the event queue.
distributed crawler downloads the public opinion content.
downloaded public opinion content is stored in the database.
public opinion content is analyzed.
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7. The distributed crawler extracts the URL to be crawled in the queue to download
the work, if the queue URLs to be crawled is not empty, then steps 3–7 are repeated.
8. The application obtains the index data, supports the measuring function, and ﬁnally
presents the measuring results to the user in form of public opinion briefs.
3.3

Discrete-Event Simulation

To perform distributed processing, the concept of discrete-event simulation is added to
the design of the system [15, 16]. The proposed system is assumed to comprise many
processes, each comprising a series of events. Distributed processing component picks
up the ﬁrst event of the pending-event set to simulate and calculate the simulation time
and insert new event to pending-event set as necessary. The component continues to
repeat the actions until no event exists in the pending-event set. The pending-event set
is a data structure storing every scheduled event that has not yet occurred. The events
are held in sequence according to the time of occurrence. The data structure of each
event includes the event type and the time of occurrence, as shown in Fig. 2.

Initialize State Variables

Initialize Pending-Event Set

Get Event
[Simulation End]
[Else]
Process Event

Insert New Event

Fig. 2. Discrete-event simulation

3.4

Scheduling Synchronization and Load Balancing

The synchronization between distributed processing components is achieved using
logical clock theory proposed by Lamport [17]. Logic clock is an abstract concept.
A clock is a value assigned to a speciﬁc event, and the value denotes the time that the
event will occur. Function C denotes the whole time system. The total ordering relationship ) is deﬁned as follows. If a denotes an event of process Pi, and b denotes an
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event of process Pj, then when a ) b, if and only if not (1) Ci<a> < Cj<b>, then
(2) Ci<a> = Cj<b> and Pi < Pj.
To use computing resources and balance system loading effectively [18–23], the
system has default scheduling rules which can be adjusted by the user. The AppLeS
(Application Level Scheduling) methodology [24] was used to determine the default
scheduling rules. The individual steps followed by our scheduling rules are shown in
Fig. 3 and detailed below.
6. Schedule
Adaptation

1. Resource
Discovery

2. Resource
Selection

3. Schedule
Generation

4. Schedule
Selection

5. Application
Execution

Fig. 3. Steps in the AppLeS methodology

4 Conclusion
Social media can easily provide and obtain information, and drive innovation in public
service delivery and government operation. Social media ampliﬁes the power of citizens’ opinions on the Internet to affects public information and public services. This
study presents a system prototype for measuring public opinion in Chinese and English
from various News, BBS, Facebook, or other social networking site. The proposed
system applies event-driven simulation for distributed processing to accelerate the
processing speed, thus provides a better solution for measuring public opinion and
using in local government of Asian cities.
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