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Computational Communications
and Data Analysis

Lecture 1: A Brief Introduction

Ting Wang



1. Significance of Data Analysis

2. Definition of Data Analysis

3. History of Computer Data Analytics

4. Domains of New Media Data Analytics “
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the significance of data analysis

Why Data Analysis
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Why Data Analysis
Political events |mpact On economic trends
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Why Data Analysis

Money Exchange Rate (RUB < 1 USD)

0.9 0.65 1.8 170
1961 1987 1990 1991 1994 1995
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Why Data Analysis

USD/RUB 65.0742 0.000(0.00%) FHER
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Why Data Analysis

News and New Media are crucial to the investment.

USD/RUB - £t % M 5 4
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Why Data Analysis
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Why Data Analysis
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Why Data Analysis

June 23, 2016

FUSION 2016
Heidelberg July 5-8
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Why Data Analysis

Real time data analysis based on news

and my EURO currency exchange
http://finance.qg.com/zt2016/gongtou/index.htm

06-24 06:17  Gibraltar (IN) 1:7.52 ;.i-.LJJrIl
06-24 06:31  New Castle (IN) 1:7.51 h
06-24 07:28  Sunderland (OUT) 1:7.47 T § o
06-24 09:23  Oxford (IN), North Ireland (IN) 1:7.43 JH. T! .
06-24 10:01  49.79% (IN), 50.21% (OUT) 1:7.30 LH' |

06-24 11:07  48.95% (IN), 51.05% (OUT) 1:7.25 i +
06-24 11:40  Wales (OUT) 1:7.22 l
06-2412:13  48.28% (IN), 51.72% (OUT), 339/382 Regions ~ 1:7.24 Investingo: -

21 06:00 1200 18:00 25
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Why Data Analysis

Final Currency Exchange Results:
(7.52-7.24)*2200=616 RMB
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Do you have a similar
experience using data

Ask A Question .
analysis based on news?
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Why Data Analysis

Leading Actor

';'Er:"-' b |- LT 4-'1-4!:.ir.+

Eddie Eedm.’al EXAMPLE 2:
predictwise.com

5%
0%
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WAL WA ELYAI

He correctly predicted 50 of 51 Electoral
College outcomes in February of 2012,

average of 20 of 24 Oscars from 2013-5,
and 15 of 15 knockout games in the 2014

3{’ ~ World Cup.
7
David Rothschild, e POLITICS
PhD of Wharton School of Business at  SPORTS
the University of Pennsylvania « ENTERTAINMENT
Microsoft researcher at Microsoft
Research in New York City « ECONOMIC/FINANCIAL
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Approaches

— Data Collection:
Pollfish, MSN, Xbox

— Data Ana
Statistica

Historica

http://predictwise.com/
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Why Data Analysis

o @ = ullf? 14:52
mid- POLLFish

CLOSE

Answer our survey and take your chance to
win a Glaxy S3!

YSIS:
Analysis based on
Data

TAKE THE SURVEY




Politics

2016 PRESIDENT - GENERAL ELECTION

Democratic 75% 0%

85%
Republican 25%

Dec10 g
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Jan 1

Feb 1

Democratic 63% (01-11-2016 12:10PM)

Mar 1

Why Data Analysis
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PredictWise, Last Updated
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Politics

2016 PRESIDENT - GENERAL ELECTION

Republican 98 %

Democratic 2%
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Why Data Analysis

BredictWisel ast Updated: 11-09-20
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Why Data Analysis

1. Examine data quality - in this election CHANGE OF WINNING
polls were not reaching all likely voters ‘ Sl

2. Beware of your own biases: many -
pollstgrs were likely CImFon supporters 85% 15%
and did not want to question the results Hilary Cinton Donald 1. Trump
that favored their candidate. For
example, Huffington Post had forecast
98% chance of Clinton Victory.

Lidlaits ¥ http://www.kdnuggets.com/2016/11/trump-shows-limits-prediction.html



Why Data Analysis

What iS i https://markets.predictwise.com/politics/trump-specials?q=/politics/&
nd beyond) for public opinion. Evergreen, detailed time-trends on pu
iInNion~?
your opinion:

tand the evolution of public opinion, and how holders eng rith peopl

MARKETS RESEARCH

Trump Specials 00

When will Trump stop being President of USA?

Derived Betfair Betfair Betfair Derived Predictlt
Outcome Market . i
Price Back Lay Price
2020 to
5% S 0.744 1.34 1.35
1/20/2021
Finishes 1st
70 % S 0.697 1.43 1.44
Term
2019 20 % $ 0.200 4.90 5.10 $0.230
2018 5% S 0.053 18.00 19.50 S -0.440
2017 0 % $ 0.001 470.00 0.00 $ 0.505

4 4
@ IV&!"@]"%}- ‘? Last Updated: 10-07-2018 12:17PM
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Why Data Analysis

PredictWise's Oscars 2019: Market Predictions

Picture Director Best Actor Best Actress Supporting Actor Supporting Actress Original Screenplay Adapted Screenplay
, Rami Malek, I Regina King, “If
Alfonso Cuarén, ami a_e Glenn Close, “The Mahershala Alj, S W )
Roma 62% " ” 90% “Bohemian 85% o 84% . 84% BealeStreetCould 71%  The Favourite 69% BlackKKlansman 74%
Roma Wife Green Book’
Rhapsody” Talk”
Richard E. Grant,
Spike Lee, Christian Bale, Olivia Colman, LC ar rant, Amy Adams, If Beale Street
Green Book  26% ., 6% o 12% L 11% Can You Ever  14% o 13% Green Book 21% 12%
BlacKkKlansman “Vice ‘The Favourite’ . " “Vice Could Talk
Forgive Me?
Pawel @ : i ;
5 N ) Bradley Cooper, Lady Gaga, “A Star Sam Elliott, “A Rachel Weisz, Can You Ever
The Favourite 3% Pawlikowski, 2 s ” ” 4% ” 1 " L, 12% Roma 3% . 10%
‘A Star Is Born Is Born Star Is Born “The Favourite Forgive Me?
“Cold War”
Ad McKi Vi Mort Yalitza Aparici Sam Rockwell Marina de Tavi
BlackKKlansman 3% amichay, g, ViegoMortensen, ., falizafparico, ., SamRockwell, -, Marinadelavira, 3o, bt Reformed 4%  AStarlsBorn 3%
“Vice” “Green Book” “Roma” “Vice” “Roma”
Seliemit Yorgos Lanthimos, Willem Dafoe, “At M G Adam Driver Emma Stone The Ballad of
Rhapsody & Black 2% & o 3 - %  “Can You Ever 0% - . . 2% Vice 3% 1%
“The Favourite’ Eternity’s Gate’ ) ” BlacKkKlansman “The Favourite Buster Scruggs
Panther Forgive Me?
Animated Feature Animated Short Foreign Language Documentary Feature Documentary Short Live Action Short Original Song Original Score
Spid -Int Peroid. End of Shallow -A Star | If Beale Street
PR Bao 76% Roma 85%  FreeSolo 47% OO ENOOT g Marguerite  50% o on R0 o CESTEEL 5105
the SpiderVerse Sentence. Born Could Talk
Ralph Breaks th TP.W.LT.G-M
PN Breaks e 3. Weekends  15%  Capernaum 3% RBG 42%  BlackSheep  33% Skin 25% ’ 4%  Black Panther  22%
Internet Poppins Returns
Mirai 3% Late Afternoon 4% Never Look Away 3% Mindingthe Gap 7% End Game 10% Detainment 9% I'll Fight- RBG 4% BlackKKlansman 12%
Of Fath d All the Stars -
Incredibles2 2% Animal Behaviour 2% ColdWar 8% athersand — gq Lifeboat 2% Mother 8% €1 4ot isleOfDogs 8%
Sons Black Panther
A Night at Th W.A.C.T.H.S.F.W- Mary Poppi
IsleOf Dogs 2% OneSmallStep 2%  Shoplifters 2%  Hale County 2% lghtatthe 1o Fauve 8% 4 ary Foppins - g0
Garden Buster Scruggs Returns
Cinematography Costume Design Film Editing Makeup and Hairstyling Production Design Sound Editing Sound Mixing Visual Effects
Bohemi A : Infini
Roma 84% The Favourite  50% Vice 51% Vice 82% TheFavourite 47%  FirstMan  42% ohemian o, Avengers: Infinity g,
Rhapsody War
Bohemi Solo: A Star W
ColdWar 3%  BlackPanther 32% o o0 g% Border 13%  FirstMan 9%  AQuietPlace 27%  AStarlsBorn  35% oo .o WA 1ge
Rhapsody Story
The Ballad of M. f Mary Poppil Bohemi
AStarlsBorn 9% eBalladof oo TheFavourite 149 MaryQueenof o Y FOPPINS - gg, onemian 5y First Man 5% FirstMan  10%
Buster Scruggs Scots Returns Rhapsody
. Mary Poppins N B
The Favourite 3% Ret 8% BlacKkKlansmen 6% Black Panther 28% Black Panther 5% Black Panther 3% Christopher Robin 10%
eturns

M f
ary Queen of 4% Roma 1% Ready Player One 10%

Never Look Away 2% 2% Green Book 0% Roma 8% Roma

L5512 5.9
AEPL Based on Betfair Market Prices at 8:00 PM ET on Feburary 23,2019
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the definition of data analysis for journalism

What Is Data Analysis




What Is Data Analysis

The significance of Data Analysis
1. To obtain new information
2. To enlarge the benefits
3. To avoid the risks
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What Is Data Analysis

INFORMATION DISCOVERY
CONCLUSION SUGGESTING
DECISION SUPPORT

are three objectives of data analysis
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What 1s Data Analysis

Definition:

https://en.wikipedia.org/wiki/Data_analysis

Analysis of data Is a process of inspecting,
cleaning, transforming, and modeling data with
the goal of discovering useful information,

suggesting conclusions, and supporting decision-
making.

La10)2 09
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What 1s Data Analysis

* Two types of decisions:

— Quantitative Decision with a value
* Prediction, Regression

— Quialitative Decision with a label
» Classification, Clustering
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What Is Data Analysis

Data Science Process

Exploratory
DE] ]
Analysis

Raw Data
Data Is
Collected Processed

Clean
Dataset

Models &
Algorithms

Data Communicate Make

Visualize b
Report Decisions

Product

Lib@i2 s



What Is Data Analysis

Relationship between data, information and knowledge

Size
Knowledge
Analysis and Prediction
Process and Mining

Data
Collection

Environment
L5329
N4 SHANGHAT INTERNATIONAL STUDKES UNIVERSITY




What is Data Analysis

Methodology

Information Data Cleaning and
Acquisition Information Retrieval
Structured
Web Data Web
Information

La10)2 09
NG=  SHANGHAIINTERNATIONAL STUDIES UNIVERSITY

Knowledge Fusion and Prediction or Classification
Information Updating

Feature .
. Personalized
Analysis
Products or
and Services
Updating
= U =)



What Is Data Analysis

Do you have some methods
to forecast the auto sale
market in the next several
months?

Ask A Question
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data analysis will be everywhere in the future

The History of Computer Data Analytics

E



The History of Computer Data Analytics

e ,V' Nasural and i’-o';tic;l 4
OBSER VATIONS

Meationed i 3 following INDEX,
a0d gade spon (ke

Bills of Mortalicy.

BY

Capt. JOHN GRAUNT,
Fellor of tbe Ropad Swcicsy.

Wibmf&mtotbew&&
ymfw%hmﬂhpg
Several Charges of the ucmr

e New e st mivetur Turba labety,
Cantentan pascic Lellsribas s

John Graunt (24 April 1620 — 18 April
1674) used statistical analysis to predict
the onset and spread of bubonic plague
In London, which led him to the Royal
Society.

Te Fifth Editicn, wuch Eslarged,

LONDONX,

»
Pristed by Jobw Martyw , Printer to the
Enpal Swiery, at the MMMn&hﬁ

yard, XXV,
%,




The History of Computer Data Analytics

Thomas Bayes (1701-1761)
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Bayes, Thomas; Price, Mr. (1763). "An
Essay towards solving a Problem in the
Doctrine of Chances. {#l< 8] A9AEE )
". Philosophical Transactions of the Royal
Society of London. 53 (0): 370-418.
doi:10.1098/rstl.1763.0053



The History of Computer Data Analytics

Least squares for data fitting and

e T regression
i e N B e (Y ¢
Carl Friedrich Gauss (1777-1855) _ 3 oy
10] S — . X
® eData / X
ol —:cur\fe fit | 2 / ,
> % 1 . .). - a
| N4
sho e _1!:/.':/."/ % X
1

.I:&MM-'!]{#).'? i s S R T SCR S )
N2/ SHANGHATINTERNATIONAL STUIRES UNIVERSITY X



The History of Computer Data Analytics

Pearson Correlation Coefficient

\ X
0< p <+1 p=+1 T . p=o0
Karl Pearson ..
(27 March 1857 — 27 April 1936) e .
[~ 7o I l - -
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The History of Computer Data Analytics

Principal Component Analysis

Karl Pearson
(27 March 1857 — 27 April 1936)
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The History of Computer Data Analytics

Linear Discriminant Aanalysis

A A
X

R. A. Fisher
(17 February 1890 — 29 July 1962)
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The History of Computer Data Analytics

Turing Machine Py
el 7

T\ s

eni0)]

Alan Turing
(23 June 1912 — 7 June 1954) 4

La10)2 09
NG=  SHANGHAIINTERNATIONAL STUDIES UNIVERSITY



The History of Computer Data Analytics

Rz AsERIE

Artificial Neuron

I[|=—|—1

T
. (zw)
j=0

LA NEN
Walter Pitts
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The History of Computer Data Analytics

Information theory
—Entropy ({5248)
—Mutual Information (E{ER)

Claude Shannon
(April 30, 1916 — February 24, 2001)

La10)2 09
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The History of Computer Data Analytics

Summer Research Project on Artificial
Intelligence, Dartmouth College

' &

T~} B
WM\ SE
1En0zn TERERIED oy pay gen gay 6 a8

ENIEEN N L) BRIRRED g e e
AR BB
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The History of Computer Data Analytics

-

Prof. Pedro Domingos
University of Washington

2015, ACM
FEEX
BREEE X
L E X
DIt E X
HKHEENX
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Ok wnhE

Tribe
Symbolists
Connectionists

Evolutionaries

Bayesians

Analogizers

Origins
Logic, philosophy
Neuroscience

Evolutionary biology

Statistics

Psychology

Master Algorithm
Inverse deduction
Backpropagation
Genetic programming
Probabilistic inference

Kernel machines




The History of Computer Data Analytics

1. Platois a man.
2. Man will die.
3. Plato will die.

EXxpert System
Universal Grammar and Chomsky Hierarchy

Herbert Simon  Allen Newell
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The History of Computer Data Analytics

=R 9, ¢ X
/;/ \‘4 £ >
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2012
= CNN 2020
BT o B/=n Winter?
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1986 2006
BP DBN // '\\
K gR N\
1982 g 1995 / i
Hopfield SVM /
1958 e //
Perceptron 1969 /
B—R “Al Winter” // \ //
133,3 1949 o e W 7 | SV
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The History of Computer Data Analytics

Genetic Algorithm Particle Swarm Optimization

Population GA Operators

P ¢ Mutafion AN
. * P ) / i‘r

T T Crossover = 5

4% l f
- . Reproduction

\_ ) \ “ Evaluation

Yuhui Shi v

Fitness value

Evolution Environment

al P
- - .c -
GD) Lib3ldidny
N2/ SHANGHAIINTERNATIONAL STUDHES UNIVERSITY -“f



The History of Computer Data Analytics

Likelihood

Judea Pearl

L& 5.2



The History of Computer Data Analytics

wadimirvgéik K-Nearest Neighbour
Support Vector Machine
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The History of Computer Data Analytics

@> Relational Database:
—Oracle

—MySQL
—Mlicrosoft SQL Server

—AcCcess

NoSQL.:
Entity Relationship Diagram _ MOﬂQODb

La10)2 09
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The History of Computer Data Analytics

— ARPA Net:
(io;z:g‘;; :’A:: Z’ﬁf NOT SHOW ARPAS EXPERIMENTAL . ‘ _T C P/ I P
The Internet:

—World Wide Web
—Email

La10)2 09
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The History of Computer Data Analytics

Ajax Podcasts
acc’Réseaux RSS wiki
Réseaux Blog P2pB °9

A "o Réseaux
- jaX Réseaux Wiki
Al

‘ Iv@ﬂ@w f‘ f

Web 1.0 Contents made by Providers
Web 2.0 Contents made by Customers

Semantic Web: Web 3.0?



The History of Computer Data Analytics

o'? |

‘ . ‘ N
w B o=@
,' INTE RNETof

TH I N GS _ The Internet of Things

!"' ey 0

(@
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The History of Computer Data Analytics

Deep Learning

Convolution Fully connected
6l A N A- N
> .
Geoffery Hinton
>
LO (Input) L1 L2 L3

L5313 5 e 212x512 256x256  128x128 64x64 32x32 (Output)
o= u|\\muu\nx\\nu\u\:ix':w\.:;mll\



The History of Computer Data Analytics

Cloud Computing
—Grid Computing
—Distributed Computing
—Parallel Computing

—Utility Computing

- Google
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The History of Computer Data Analytics
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nd Roputation
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Commong

DisqUs

logs /

Documents / Conversations
Content

SCRM

Social Curation

e

Sty
0,
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Social Media
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The History of Computer Data Analytics

PRECISION
JOURNALISM

A e’ iroducton o Data Analysis in Journalism

Social Science Methods

Philip Meye, Precision Journalism, 1970’s
The National Institute for Computer-Assisted Reporting — NICAR, 1994

Computational Journalism, Georgia Institute of Technology, 2006

Frontiers of Computational Journalism, Columbia Journalism School, 2012

Masters in Computational Journalism, Syracuse University, 2015

Computational Journalism Lab, Stanford University, 2015
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knowledge domains of computational journalism

Domains of New Media Data Analytics

E



Domains of New Media Data Analytics

Relevant Disciplines
— Journalism
— Computer Science
— Mathematics
— Psychology
— Economics
— Politics
— Linguistics

La10)2 09
\‘.’/ SHANGHAT INTERNATIONAL STUDKES UNIVERSITY



Domains of New Media Data Analytics

Corresponding Technologies
— Computer Science
— Artificial Intelligence
— Machine Learning
— Statistical Analysis
— Natural Language Processing
— Pattern Recognition
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Domains of New Media Data Analytics

Related Fields
1. Database journalism
2. Computer-assisted reporting
3. Data-driven journalism

La10)2 09
v SHANGHAT INTERNATIONAL STUIHES UNIVERMTY



.r.v@.“ Pi’]w f

Home Work




1. Ildentify at least three major side effects of
Information sharing on social media.

2. Rumors spread rapidly on social media. Can
you think of some methods to block the
spread of rumors on social media?
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Thank You

http://www.wangting.ac.cn



