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Coursework 
 Class participation (10%) 

o Ask interesting questions  
o Provide good answers 
o Engage in discussions 

 Individual homework (50%) 
o Assigned at the end of each lesson 
o Submitted on the specified dates 

 Group research paper (40%) 
o 3-4 students per group, assigned by the teaching team 
o Each group chooses a topic of its own, collect relevant data from 

Weibo, analyze and visualize the data, and write a paper, in 
English or Chinese, about 2,000-3,000 words, to report the 
method used and results found. 
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Outline 

1. What is computational communication research 
(CCR)? 

2. Why is it important to study CCR? 
3. How to learn and do CCR? 
 Readings 
 Homework 1 
 Appendix: Classic studies of CCR 
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1. What is computational communication 
research (CCR)? 
 Computational social science (CSS) is the integrated, 

interdisciplinary pursuit of social inquiry with emphasis 
on information processing and through the medium of 
advanced computation. The main computational social 
science areas are automated information extraction 
systems, social network analysis, social geographic 
information systems (GIS), complexity modeling, and 
social simulation models. (wikipedia.org) 

 CCR is a subfield of CSS, or the applications of CSS to 
communication research. 
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http://en.wikipedia.org/wiki/Computational_social_science/
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D. Watts (2014): Progress and directions of CSS 

Exciting Progress: 
 Availability of big data 
 Use of computing tools 
 Involvement of computing 

scientists 
Little progress on big issues: 
 financial risk 
 complex organization 
 epidemic 
 social movement 

Difficulties in social science: 
 Complexity of social problems 
 Difficulty of relevant data 
 Problem with experiment 
Future Direction: 
 Social supercolliders of multi-

source data 
 Virtual labs for experimental 

macrosociology 
 Involvement by social 

scientists 
 
 
 
 



CSS = data + methods + researchers 

Data 

Researchers Algorithms 
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What’s communication research? 

Harold Lasswell (1948): communication is a process of 
who says what through which channel to whom with 
what effects. 

7 

 Who             What         Channel          Whom          Effects 

Study Subject Source Message Medium Audience Effects 

Research 
Domain 

Source 
research 

Content 
research 

Medium 
research 

Audience 
research 

Effects 
research 

Traditional 
Method 

Content 
analysis 

Content 
analysis Experiment Survey Experiment 

CCR Method Text Mining Text Mining A/B Test  Visit Log 
Analytics A/B Test 



Classic studies of CCR 
Research 
Domain Author (Year) Method 

Communicator Wu et al. (2011) Text mining of Twitter users 

Content Kwak et al. (2010) Text mining of Twitter 
messages 

Channel Petrovic et al. (2013) Comparison between 
newswire and Twitter 

Audience Benevenuto et al. 
(2009) 

Clickstream analysis of 
Orkut visit logs 

Effects Salganik et al. (2006) A/B test of music 
downloads 

8 More in “CCR Classics” and the Appendix 



2. Why is it important to learn CCR? 

 Communication research has become increasingly 
occupied/dominated by issues of content, use, and 
effects of online social media 

 However, the above research has still remained to rely 
on traditional methods. Such an approach of “old 
bottle of new wine” (i.e., old method to study new 
media) has led to findings of “new bottle of old wine” 
(i.e., no fundamental differences found between use 
and effects of old and new media)  
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Popularity of Internet research in social sciences 

Source: Peng et al. (2013).  New Media & Society, 15, 644-664 

http://nms.sagepub.com/content/15/5/644.short


Methods in social science studies of Internet 

Qualitative 

Non-empirical 

Technical Survey 

Experiment 

Content Analysis 
Computational 

Others 

Quantitative 
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Source: Peng et al. (2013).   
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Pros and cons of CCS 

Advantages: 
 Fast speed to get big data 

at low/no cost 
 Unobtrusive measurement 

of user behavior 
 Discovery of new 

patterns/regularities from 
bottom up 
 

Disadvantages: 
 Technical expertise 

required to obtain data 
 Unable to link observed 

behavior to underlying 
motivations 

 Difficult to falsify bottom-
up discoveries  
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What is “social science research of Internet”? 
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A bottom-up approach to define social science 
research of Internet 

Source: Peng et al. (2013).  
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3. How to learn CCR? 

Traditional methods: 
 Survey 
 Experiment 
 Content analysis 
 Descriptive statistical 

analysis (topic #9) 
 Inferential statistical 

analysis 
 ... 

 
 

Computational methods: 
 Coding (#2-3) 
 Collection of web data (#5) 
 Preprocessing of web data 

(#6-7) 
 Analysis of web data (#4 

and #9) 
 Visualization of web data 

(#8) 
 Social/ethic issues (#10) 



Classic social science methods 

 Important social science principles that are not fully 
covered here: 
o Research design (unit of analysis, hypothesis formulation, 

causal inference, etc.) 
o Sampling (data collection) 
o Cross-sectional analysis (multiple regression, structural 

equation modeling, multilevel analysis, etc.)  
o Interpretation and writing skills  

 Highly recommended reading to make up the above: 
o Earl Babbie: Principles of social research. 
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Learn coding (programming)  

 Start with the simplest 
programming languages, 
e.g., SPSS syntax, HTML 
tags, etc. 
 

 Move on to R (almost a 
must to learn) and Python 
(optional but highly 
recommended) 
 

Do we direct technology, or do we let ourselves be directed by it and 
those who have mastered it?  Choose the former, and you gain access 
to the control panel of civilization. Choose the latter, and it could be the 
last real choice you get to make. 

Douglas Rushkoff (2010)  
Program or Be Programmed:  

The Ten Commends for a Digital Age  

http://www.youtube.com/watch?v=imV3pPIUy1k
http://www.youtube.com/watch?v=imV3pPIUy1k
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What a psychologist thinks of coding? 
 Q:  How much computer coding do you have to do as a social 

scientist in a tech company? 
 A: By the time I got to Microsoft Research, there was no reason 

for me to be prototyping or programming anything. I was 
working with the world’s best. 

 Q: Should social scientists not bother learning any coding then? 
Is it not helpful? 

 A: No, it's helpful. At the most basic level, it helps you talk to 
engineers. And learning a computer programming language 
fundamentally changes how you think, more than almost 
anything else. If you can think like a programmer, you're far 
more efficient at working with them on projects. And ultimately, 
if you have some coding skills, then you can fall back on that and 
do prototyping of projects yourself if you need to. 

 Q: What coding language do you find useful these days? 
 A: Python! It's an attractive and user-friendly language. 

 

Mary 
Czerwinski (Ph.D. 
in cognitive 
psychology, 
Indiana 
University), 
project leader, 
Microsoft 
Research (MSR) 

 

http://research.microsoft.com/en-us/people/marycz/
http://research.microsoft.com/en-us/people/marycz/


文科生学编程：学什么、为何学、怎么学？ 
 学什么：SPSS (or Stata, SAS, etc.)    R (or Python) ... 
 为何学： 

o 把你的问题可计算化 
o 做事讲究逻辑 
o 做事规范化 
o 追求效率 

 如何学： 
o 投入时间（“一万小时定律”） 
o 从犯错中学习 
o 反复看视频 
o 学规范、纠细节、勤查手册 
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Learning path by 7 members of our lab 
 Fortran  SPSS  SAS  VB  SQL   CFML  PHP  

Python  R 
 SPSS  HTML  STATA  MatLab  R  Python 
 VB  Mathematica  MatLab  SPSS  R  SQL  

HTML  STATA  Python  C#  C++ 
 VB  HTML  SPSS  Java  R  JavaScript 
 C  SPSS  STATA  Matlab  Mathematica  Netlogo 
 R  Processing  Python  C++  JavaScript 

 C  C++  SPSS  Python  R 
 STATA  SPSS  R  Python  Bash  SAS 
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Popularity of programming languages 
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Stream analysis of learning path 



Readings 

1. Peng et al. (2013). Mapping the landscape of Internet 
studies: Text mining of social science journal articles 
2000–2009. New Media & Society, 15(5), 644-664. 

2. Watts (2014). Computational social science: Exciting 
progress and future directions. The bridge on frontiers 
of engineering, National Academy of Engineering, 43(3), 
5-10. 

3. 祝建华等 (2014). 计算社会科学在新闻传播研究中

的应用.《科研信息化技术与应用》,  5(2), 3-13. 
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Homework 1 

 Read the five classic studies of CCR and select 1 or 2 of 
the studies to answer the following questions: 
1) What is/are the most important difference(s) between 

CCR and traditional social science (or communication) 
research? 

2) Is there any problem with CCR? If so, how can CCR be 
improved? 

 Write your answers (100-200 words) in English or 
Chinese, and bring to lesson 4 (Social Network 
Analysis) on July 4. 
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Appendix: Classic Studies of CCR 
1. Communicator: Wu, S. et al. (2011). Who says what to whom on twitter. 

In Proceedings of the 20th international conference on World wide web (pp. 
705-714). ACM. 

2. Audience: Benevenuto, F. et al. (2009). Characterizing user behavior in online 
social networks. In Proceedings of the 9th ACM SIGCOMM conference on 
Internet measurement conference (pp. 49-62). ACM. 

3. Content: Kwak, H. et al. (2010). What is Twitter, a social network or a news 
media?. In Proceedings of the 19th international conference on World wide 
web (pp. 591-600). ACM. 

4. Channel: Petrovic, S. et al. (2013). Can Twitter replace Newswire for breaking 
news?. In ICWSM. 

5. Effects: Salganik, M. J. et al. (2006). Experimental study of inequality and 
unpredictability in an artificial cultural market. Science, 311(5762), 854-856. 
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Communicator 
Wu et al. (2011) 
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Research questions/hypotheses: 

 How information is transmitted on Twitter, regarding 
the production, flow, and consumption of 
information? 

 Is the classical “two-step flow“ theory of 
communications supported in the context of 
microblogging service? 
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Data 

 Data source(s), collection method(s), and 
characteristics of the subjects studied: 
o The Twitter follower graph studied by Kwak et al. (2010), 

42M users and 1.5B edges, observed by July 31st, 2009 
o The corpus of all 5B tweets generated over a 223 day period 

from July 28, 2009 to March 8, 2010 using data from the 
Twitter “firehose,” the complete stream of all tweets 

o 524116 users obtained from snowball-sampling on 7000000 
lists 

o All lists associated with all users who tweeted at least once 
every week for the entire observation period (a refined 
sample of 113685 users) 
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 Measurement 

 Measurement of the key variable(s): 
o Information flow: the proportion of accounts the user 

follows in each category, and the proportion of tweets the 
user received from everyone the user follows in each 
category 

o Attention: URLs received and consumed  
o “Elite” users: media, celebrities, organizations, and bloggers 
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 Major Findings 
 20K elite users, comprising less than 0.05% of the user 

population, attract almost 50% of all attention within Twitter. 
 Attention is highly homophilous, with celebrities following 

celebrities, media following media, and bloggers following 
bloggers. 

 Support for the two-step flow of information: almost half the 
information that originates from the media passes to the 
masses indirectly via a diffuse intermediate layer of opinion 
leaders, who although classified as ordinary users, are more 
connected and more exposed to the media than their followers 
(only about 15% of tweets received by ordinary users are 
received directly from the media, 46% of media-originated 
content reaches the masses via an intermediary rather than 
directly). 
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Who is talking? 

Twitter上发贴(包括转发)最多的是
一般用户，但是按人均发贴数计，
则远远不如精英用户。后者中以新
闻媒体发贴数最多(223天内1,000
多条)、其后分别为专业博客(200多
条)、机构发言人(100多条)、明星
人物(近30条)，而一般用户最少(6
条)。 

 
# of Users 

 
      5,000 
      5,000 
      5,000 
      5,000 

 40,000,000 
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Information flow among the elites 

各类精英用户(除了机构)对自己圈内人的注
程度很高。明星关注的人中76%是其他明
星、媒体关注的70%是其他媒体、专业博
客关注的68%是其他博客，唯独机构用户
的关注对象几乎平均分布。此外，明星最
关注媒体、媒体和机构最关注博客、博客
最关注明星。 

如果计算转贴次数，各类精英用户(除了明
星)也是首先转发自己圈内的贴(媒体为
48%、机构55%、博客86%)。明星转发最
多的是博客(41%而自转只有35%)。媒体
和机构转发圈外最多的也是博客(分布为
38%和33%)。博客很少转圈外的贴。 
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Who are the opinion leaders? 

 意见领袖的操作定义为任
何转发过媒体帖子而又有
下家接受者。 

 绝大多数(99%)的意见领袖
不是精英用户，其影响远
远不如后者。 

 意见领袖只是普通用户而
已。然而，意见领袖比普
通用户更关注媒体(9000条 
vs 1400条)、更积极发贴
(180 vs 7)、更被人关注
(543 vs 34)。 
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Audience 
Benevenuto et al. (2009) 
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Research questions/hypotheses 

 What's the characteristics of OSN (online social 
network) workload considering users' 
invisible/passive/'silent' interaction behavior? 
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Data 
 Data source(s), collection method(s), and 

characteristics of the subjects studied: 
o A clickstream dataset described session-level summaries of 

over 4 million HTTP requests during a 12-day period (March 
26 - April 6) in 2009, provided by a social network 
aggregator 

o The activity data for a total of 37024 users 
o The authors also crawled the friendship information and the 

profile information of the 36309 Orkut users during April 
10–17, 2009 
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Data from an online SNS aggregator 

1. User login 

2. Authentication 
    to all sites 

3. OSN activity 

Social 
network 
aggregator 
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Measurement 
 Measurement of the key variable(s): 

o The frequency and duration of sessions for each user 
o The session inter-arrival times, the inter-arrival time of the 

ith and i + 1th sessions 
o Number of requests in a session 
o The inter-arrival time between requests within a single 

session 
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Major Findings 

 Browsing, which cannot be inferred from crawling 
publicly available data, accounts for 92% of all user 
activities. 

 The number of users who ever browsed messages was 
13 times larger than those who sent messages. 

 The degree of all interaction is 16 times or an order of 
magnitude greater than the degree of visible 
interaction. 
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User Activities in Orkut 

Search 

Scrapbook 
write  
browse 

Messages 
write  
browse 

Testimonials 
write  
browse written  
and received 

Photos 
Edit/Organize photos 
browse photos, albums,  
photos, list of albums,  
comments in photos, 
photos tagged 

Videos 
browse list of  
favorites 
watch a video 

Profile & Friends 
Browse profile, homepage, 
list of friends, friend updates, 
members of communities, 
fans, etc.  

Communities 
join/leave 
post in topics 
browse communities, topics, 
list of communities, etc. 

Others 
Applications 
user settings 

Browsing accounts for 92% of all activities! 
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Number of friends interacted 

 Degree of interaction increases by an order of magnitude 
when incorporating silent interactions 

 85% of the active users showed only silent interactions! 

in
te

ra
ct

ed
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Content 
Kwak et al. (2010) 
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Research questions/hypotheses 

 What's the topology of Twitter? 
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Data 
 Data source(s), collection method(s), and characteristics of 

the subjects studied: 
o Twitter API 
o Profiles of all users on Twitter from June 6th to June 31st, 2009.  
o Profiles of users who mentioned trending topics until September 

24th, 2009 
o Popular topics on Twitter and tweets related to them 
o 41.7 million user profiles, 1.47 billion social relations, 4,262 

trending topics, and 106 million tweets 
o The following distribution fits to a power-law distribution with 

the exponent of 2.276 
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Measurement 
 Measurement of the key variable(s): 

o Reciprocity: any two-way link between connected nodes 
o Degree of separation 
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Major Findings 
 78% of user pairs with any link between them are 

connected one-way, and only 22% have reciprocal 
relationship between them, as compared to 68% being 
reciprocal on Flickr and 84% on Yahoo!360. 

 68% of users are not followed by any of their followings in 
Twitter. 

 The average path length of 4.12 is quite short for the 
network of Twitter size. 

 Users with followers 1, 000 or less are likely to be 
geographically close to their r-friends and also have similar 
popularity with their r-friends. 
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Channel 
Petrovic et al. (2013) 
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Research questions/hypotheses 

 Do newswire providers and Twitter cover different 
events? 

 Does Twitter report news faster than traditional 
newswire providers? 

 What types of events does Twitter report first? 
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Data 
 Data source(s), collection method(s), and 

characteristics of the subjects studied: 
o Newswire (BBC, CNN, Google News, New York Times 

Guardian, Reuters, The Register, and Wired) and tweet 
streams (Twitter Streaming API) crawled from the period of 
June 30th 2011 to September 15th 2011 (77 days). 

o 47000 news articles, 27000 clustered events 
o 51000000 tweets, 25000000 clustered events (800000 w/o 

singletons) 
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Measurement 
 Measurement of the key variable(s): 

o Timeliness: the delay between each of 27 events being 
reported in Twitter and a corresponding newswire article 
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Major Findings 
 Twitter covers most of the events that are reported by 

newswire providers and that many events reported in 
Twitter are not mentioned in newswire. 

 For the events that both streams report on, there is no 
evidence that one source leads the other in terms of 
breaking news. 

 The greater coverage of hyper-local news observed 
within Twitter sup- ports the idea that it can be used 
for localised use-cases such as community policing or 
local search. 
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Difference in timeliness 
+ means tweets lead 
in time. As shown in 
the table, tweets lead 
8 times, trails behind 
15 times, and ties 4 
times. 
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Effects 
Salganik et al. (2006) 
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Research questions/hypotheses 

 How does social influence affect the cultural markets? 
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Data and Measurement 
 Data source(s), collection method(s), and 

characteristics of the subjects studied: 
o Records of an artificial "music market" in which 14341 

experiment participants (recruited through a teen-interest 
site) downloaded previously unknown songs either with or 
without information of previous participant choices 

 Measurement of the key variable(s): 
o Popularity: download times 
 



Experimental setup 

 Subjects were randomly assigned to different groups 
 1 ‘independent’ group: no information about 

downloads by others 
 8 ‘social influence groups’ 

o see how many downloads were made by people in your 
own group (participants are unaware of the existence of 
groups, just of ‘others’) 

o Creates 8 different ‘worlds’ where the success or failure of a 
song evolves independently  

56 



57 Source: http://www.musiclab.columbia.edu/ 

Welcome page of the experiment 
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How many people 
have chosen to 
download this song? 

Source: Music Lab, http://www.musiclab.columbia.edu/ 

Experimental stimulus  
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Major Findings 
 Social influence, which here is restricted only to 

information regarding the choices of others, contributes 
both to inequality and unpredictability in cultural markets. 

 Social influence contributes to inequality of outcomes in 
cultural markets. 

 As individuals are subject to stronger forms of social 
influence, the collective outcomes will become 
increasingly unequally. 

 Experts fail to predict success not because they are 
incompetent judges or misinformed about the preferences 
of others, but because when individual decisions are 
subject to social influence, markets do not simply 
aggregate pre-existing individual preferences. 



Findings about social influence 

 Best songs rarely did poorly 
 Worst songs rarely did well 
 Anything else was possible! 
 The greater the social influence, the more unequal 

and unpredictable the collective outcomes become.  
 Experiment 2: songs shown in order of 

download popularity 
Experiment 1: songs shown in random 

order 
In both experiments variance in song 

success higher in the social influence 
case 
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Effects on inequality of music downloading 
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Effects on unpredictability of music downloading  
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THANK YOU & CONTACT US @ 

j.zhu@cityu.edu.hk 
weblab.com.cityu.edu.hk 

http://weibo.com/weblabcityu
http://twitter.com/
http://www.facebook.com/profile.php?id=100002442177783
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