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Introduction

Andry Alamsyah

 Researcher / Data Scientist

e Chief and Founder of Lab. Social Computing & Big Data

e Assistant Professor, Faculty Member, School of Economic and Business, Telkom University
e Chairman & Founder Indonesian Data Scientist Society (AIDI)

 Honorary Member of Asosiasi Blockchain Indonesia (ABI)

Research Field :
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SOCIAL COMPUTING & BIG DATA

Telkom

University

social Computing, Social Network, Complex Network / Network Science, Computational Social Science, Data Analytics, Big Data, Data
Mining, Graph Theory, Blockchain Technology, Disruptive Innovation / Disruptive Economy, ICT Entrepreneurial Business, Data /

Information Business

Education :

S1: Mathematics - ITB, Topic: Statistics

S2 : Informatics - Universite Picardie, France, Topic: Information System,
S3 : Electro and Informatics - ITB, Topic: Social Network, and Big Data

Links :

email andry.alamsyah@gmail.com

blog andrya.staff.telkomuniversity.ac.id

repository telkomuniversity.academia.edu/andryalamsyah
repository researchgate.net/profile/Andry Alamsyah
repository arxiv.org/a/0000-0001-5106-7561

linkedin linkedin.com/andry.alamsyah

twitter twitter.com/andrybrew
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The Humanities and Social Sciences are the study of
human behaviour and interaction in social, cultural,
environmental, economic and political contexts. It
has a historical and contemporary focus, from personal
to global contexts, and consider challenges for the
future.



L I N A &
Huan Liu NEW YORK TIMES BESTSELLER /5. gq?

John J. Salerno
Michael J. Young

Editors W E A P [] N S [] F
~ MATH DESTRUCTION
~_

5,000 YEARS OF FAKES,
rone:m:s, AND FAI.I.ACIES“

James A. Crowder - John Carbone
Shelli Friess

Artificial

Psychology == -

Psychological Modeling and Testing of
Al Systems

A NEW YORK TIMES NOTABLE BOOK

A RN

*A richiy detailed guidebook leaders neod Lo capture the
opportunitres of Al and the fourth industrial revolution ”

KLAUS SOFWAR

? CATHY O'NEIL

.. '..‘ ' 0'. [ ‘. . [ Fawrder ond Bamcytve Onalrman, 'Work2 Lconaom e Farerr HON SOC'&‘ Med'a DISfUp(S OUr HECUONS.
- .. ' e -. = H .,'. . Yuval Noah Harari Our Economy, and Our Health—and How We Must Adapt
i .ﬁ s :' °.- . 5 . New York Times Bestselling

e Author of Sapiens
SOCIAL
L envsics | -
. “s HOW GOOD IDEAS  ° : ]'ﬁ H Y P ; "%
St °* |
\
" s}

l{umuqmmq Work in the Age of Al
MAC
, | |
ALEX'fﬁw$ i &8
pentianc ., (NN MACHINE
etld @l A Brief History
o " ' of Tomorrow PAUL R. DAUGHERTY SINAN ARAL

H. JAMES WILSON

=R
%

SPREAD—THE LESSONS . | ﬂ

FROM A NEW SCIENCE §




| t t . . Browsc sSupjecis wirat we pupiisn S€rvices AROUL Lamoriagce Lorc
1 plos.org create accoun sign In
N Springer

PUBLISH ABOUT BROWSE Home Journals Political Analysis Special collections Big Data in Political Science

PLOS ONE

B OPENACCESS B PEER-REVIEWED

Journal of
Computational
Social Science

ig Data in Political Science

Journal of Computational Social Science

RESEARCH ARTICLE

The influence of algorithms on political and dating decisions
f(R Editorial board @ Aims & scope Journal updates Ujué Agudo, Helena Matute [E]

Big Data in Political Science
Sublished: April 21, 2021 o https://doi.org/10.1371/journal.pone.0249454

First issue published in January 2018.

Article Media Coverage . .
Introduction to Virtual Issue 5, 2013
The Journal of Computational Social Science (JCSS) is an interdisciplinary peer-reviewed -

journal that ties together groundbreaking research across the strata of the social sciences

(sociology, economics, political science, psychology, linguistics, and other disciplines), Abstract Abstract Article
physics, biology, management science, computer science, and data science. In addition to Introduction o ' S . o Thg lflve Vs. of Big Da.\t'a PolltlcaI.Saence Introduction to the Virtual Issue on Big Data in
Artificial intelligence algorithms are ubiquitous in daily life, and this is motivating the Political Science Political Analysis
topics conventionally associated with computational social science, the journal invites Ethics statement development of some institutional initiatives to ensure trustworthiness in Artificial Intelligence Burt L. Monroe
i i i i i i ) " (Al). However, there is not enough research on how these algorithms can influence people’s
contributions that analyze social/ ec.onomlc phenomer?a orstructures lfSIng S LI Experiment 1_: .POI't'CaI decisions and attitudes. The present research examines whether algorithms can persuade Political Analysis, Volume 21, Issue V5
approaches related to, but not restricted to, the following methods or fields: — show all context, explicit people, explicitly or covertly, on whom to vote and date, or whether, by contrast, people would
persuasion reject their influence in an attempt to confirm their personal freedom and independence. In four
Experiment 2: Political experiments, we found that persuasion was possible and that different styles of persuasion .
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The availability of big data has greatly expanded
opportunities to study society and human behaviour through
the prism of computational analyses. The resulting field is
known as computational social science and is defined by its
interdisciplinary approaches. However,... show more
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Computational social science is a powerful research tool. But it
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From digital campaigning to social media, the internet has transformed politics. But the rise of
artificial intelligence poses even more profound challenges for democratic processes. Can
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Al in digital marketing is not a new idea. It has been around for many years,

and there are many types of applications. The only thing that’s changed is
Original photo: Sound On/Pexels

. . r which i 1 marketers alike.
ARTIFICIAL INTELLIGENCE 1s reshaping business—though not the rate at which it has been adopted by businesses and marketers alike

at the blistering pace many assume. True, Al is now guiding
decisions on everything from crop harvests tobank loans,and  time, money, and workforce.
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This implementation of digital marketing has helped organizations save

Y ou'’re probably familiar with apps like Photo Lab. You hop in, upload a

selfie, then wait a few seconds only to find yourself marveling at what
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accelerates An Al-enhanced system enables doctors to spend less time

BCGDV portfolio company LabTwin is helping researchers fight the Economists find companies’ adoption of robots is partly due to shortage searching for clinical information and more time treating patients.

Los Angeles | Tuesday 06 April 2021 07:57 | comments

Adam Zewe | MIT News Office
O BCG Digital Ventures @ @ Peter Dizikes | MIT News Office September 23, 2021

Apr 16,2020 - 4 min read 00006 [ - September 15, 2021
By Guru Singh, Head of Growth, LabTwin

the past 3 months, COVID-19 has become a worldwide health crisis.
In Thousands of people are dying every day and billions of people are
in lockdown. There are no approved drugs or vaccines to fight this new

disease, which is part of the reason it has spread so quickly.

The life science industry has spurred into action against the COVID-19

pandemic. Public-private partnerships and international collaborations

have sprung up around the world. Researchers are increasingly using Al



Artificial Intelligence

Learn Reason
With each data point, Grasp underlying concepts,
interaction and outcome, form hypothesis, apply rules
develop and sharpen expertise and infer and extract ideas
Perceive

Use hearing and sight to
gather information from
the surrounding world

Understand
Apply context, understand Interact
imagery, speech and other Talk and interact with humans
unstructured data like in a natural way
humans do

Big Data, Data Analytics, Machine Learning]Artificial General Intelligence (Human Level Intelligence)

Artificial Narrow Intelligence (Domain Base)|Artificial Super Intelligence (Better than Human)
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Data is Everywhere
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(human/social, machine, transaction)
review, opinion, conversation, network of friendship
(social media), transaction data, historical data, CCTYV,
Vlog, location, tagging, sensors (IoT), etc

methodology

+ activity

the science

Statistics
Data

Science

Software
Development

Domains/Business
Knowledge

INSIGHT

by describing the phenomenon,

by simulating all the possible scenarios ..

benefit &
application

- Business : market segmentation, personalized

advertising, customer acquisition and retention, purchase
behavior, brand awareness.

- Transportation : fastest route, real time tracking.
- Communication : information dissemination, early

detection event, identification hoax / fake news / hate
speech.

- Precision Healthcare : cancer detection, precision

disease treatment and prevention.

- Education and Entertainment : recommender system,

personalized content.

- Banking : fraud detection, risk analytics, credit score,

recommended investment, smart accounting / auditing.

- Society : human / social quantification (people analytics).



Quantitative Information Operations Exploratory & Markov Model & Operations Research Large Scale Modelling Network

Discrete Math & Analytics Theory Research Confirmatory Networks & Optimization & Simulation Systems Optimization Risk Simu_lation
Graph Theory Analysis & Queuing
Probability &
Statistics
Performance
Analysis Modelling & Simulation
Probabilistic Theory & Technique

Reasoning —_

Frequent & l\\ \\ —
Bayesian Statistics ' Data
' Engineering
Statistical ‘
Paradigm

Data Science
BoK Data
Management

Probabilistic
Representations ——

Data
Analytics

ML Theory &

Algorithm 4

Inferential &
—> Pred. Statistics

Supervised ML <

Time Series Analysis &
—> Forecasting

Unsupervised ML

Deploying
Pred. Models

Reinforced Learning

Regression &
) Text 9

_ Multi Analysis
Classification CRISP DM & Time Series Analytics
Method DM Stages Analysis Generalised
Knowledge Rep. Predictive Model Linear Model
Design & & Reasoning for Text
Analysis Algorithrr ML for Pred. Analytics
Anomaly Feature Natural Language Retrieval & Sentiment Information

Data Mining & : : : ) : ) Pred. Modeling &
) Detection Selection Processin Clustering Doc. Analysis Extraction .
Knowledge Discovery J J y SNA Model  SNA Properties  SNA Visualization Analytics



Quantitative Information Operations Exploratory & Markov Model & §Operations Research Large Scale Modelling Network

Analytics Theory Research Confirmatory Networks & Optimization & Simulation Systems Optimization Risk Simulation

Discrete Math &

Graph Theory Analysis & Queuing
Probability &
Statistics
Performance
Analysis Modelling & Simulation
Probabilistic Theory & Technique

Reasoning —_

Frequent & \ \\
<

Bayesian Statistics

Data
Engineering

Statistical
Paradigm

Probabilistic Data Data Science
Representations —— Analvti BoK Data
NEyies Management

ML Theory &
Algorithm

Inferential &
—> Pred. Statistics

Supervised ML <—

Time Series Analysis &
—> Forecasting

Unsupervised ML

Deploying
Pred. Models

Reinforced Learning

Regression &

It Text Multi Analysis
e : : Analytics
Classification CRISP DM & Time Series
Method DM Stages Analysis Generalised
Knowledge Rep. Predictive Model Linear Model
Design & & Reasoning for Text
Analysis Algorithrr ML for Pred. Analytics
. Anomaly Feature Natural Language Retrieval & Sentiment Information :
Data Mining & Detection Selection Processing Clustering Doc. Analysis Extraction Pred. Modeling &

Knowledge Discovery SNA Model SNA Properties  SNA Visualization Analytics



Performance

Al Power

Deep Learning

Industry Giants

- Quality Gap in Al products

Older algorithms

Amount of data

Small and Medium size
companies

— — — —— — — — —— — — — — — — — — — —

Deep Learning perform best for high complexity pattern, given large scale data as its source.



2000

Computational Social Science

NUMBER OF COMPUTATIONAL SOCIAL SCIENCE
PUBLICATIONS BY YEAR

2005 2010

Year

2015

DISCIPLINE

Anthropology

Behavioral Sciences

Business & Economics
Communication

Computer Science

Cultural Studies

Education & Educational Research
Environmental Sciences & Ecology
Geography

Government & Law

Information Science & Library Science
International Relations

Mathematics

Psychology

Public, Environmental & Occupational Heal
Science & Technology - Other Topics
Social Sciences - Other Topics
Sociology
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the study of human behavior using new digital data and methods from computer science and other STEM fields

COMPUTATIONAL
SOCIAL SCIENCE

AS ANETWORK

Nodes colored by first-listed discipline

|: Business & Economics

. Psychology
. Communication

. Social Sciences - Other Topics

Sociology

. Geography
I Anthropology

I Environmental Sciences & Ecology

Cultural Studies

Behavioral Sciences

Mathematics

BT

. Science & Technology - Other Topics l Education & Educational Research Other

Computer Science

I Government & Law

Public, Environmental & Occupational Health

Information Science & Library Science

COMPUTATIONAL

SOCIOLOGY

Labels indicate most distinctive words used in each community

(TF-IDF)

graph, network, networks,
exponential, models
analytics, digital, surveillance,
data, media

networks, network, complex,
contagions, polarization

text, folding, science,
tools, twitter

cohort, cohorts, apc,
period, age

mothers, family, leave,
ideologies, gender

error, media, missing,
networks, network

protests, protest, tweets,
movement, emotions

disruption, environmental, market,
irresponsible, firm's

protest, challengers, legislators,
policy, specialization

trajectory, attrition, jones,
mixture, poisson

inflammation, ses, biophysiological

health, mortality

recruitment, passive, informal,
job, market

donors, repeat, vis,
contributors, candidates

forces, prove, agents,
diversity, cultural

party, electoral

l cleavages, italian, cosponsoring,

women, births, schedules,
standard, fertility

lynching, mobs, averted,
inventory, mob

procedurally, compliance, legitimacy,
treatment, legal

occupational, deference, meanings,
status, balancing

sequence, brokerage, temporal,
equivalents, reachability

engender, farm, farmers,
food, interviews

International Relations



Syllabus Example

Digital Economy Computational Social Science Al in Social Science
(FEB, Telkom University) (Michigan University) (Florida University)
1 |What s Digital Economy? élntroduction to CSS Al in Anthropology

2 |BusinessModeland Ecosystem  TextasData: CSSand Social Research-NLP Intto~ AlinEconomics
5 |cBusinessande-Commerce  Textas Data: Sociology of Online Dating - NLP Methods Al in Gender, Sexualities and Woman Studics
""" 4 |pricingand Competiion ~~~ Online Experiments and MusicLab Alin Geography
5 |Platform Strategy and Newwork Effects ~~~~ CommunitiesandNorms Alin Lingustic
""" 6 |Scarch, Matching, Profilng, Recommender System  CommunitiesinFlux ~ AlinPolitical Science
7 [BigData,ALandBlockchain  FromDatatoConclusions: Validity & Generalizability ~ AlinPsychology
""" 8 IMcdiaandAdverdsing ~ AlgorithmandSocety  AlinSociology
""" 9 CollaboratveEconomy ~ Newoks  AlinCriminologyandLaw
10 [SharingEconomy  Using Network for Social Science
11 ----- TokenEconomySOCIal Dynamics Feedbacks in Social Environment |
12 |[Ethicsand Digital Regulation~~~~ Social Dynamics : Behavior in Social Networks
13 |Leadership for Transformation and The Digital Frontier The Cutting Edge




Al Research Roadmap (Reference)

)
2026
Market
2030
Produk ‘
N—/ -
’ ‘ Teknologi 1.Pendidikan
2.Industri 4.0
2022 «Chatbot 3.Finance & insurance
) ' , (perbankan)
* Automatic 4 Kesehat
2026 Fokus: summarization S.Pese a/an _
. . *Hoax analyzer Fangan/pestanian
Science eVision oax analy 6.Energi
Voice & S h Digital assistance
oice & opeec . 7.Kebencanaan
N———— oNLP *Speech recognition .
— i i dan synthesizer 8.Transportasi
*Artificial Intelligence DO OAICSI _  E-Health 9.Telekomunikasi
eSearching dan scheduling, ata Analytics 10.Surveillance
018 *Planning
*Machine learning
2022 *Knowledge representation and
reasoning
*Deep learning
\ ) *Pattern Recognition

*Image Processing Pusat AI-ITB

*Text Processing
*Signal Processing
*Control Method
*Biomedic



Things To Consider

1. Al'in Social Science is too diverse - no single roadmap that fits all domains/sciences

2. Explainability issues hinder the latest most accurate Al methods (blackbox) implementation. Most social
science needs to incorporate “inference” proses rather than just “accuracy” measurement. (Accuracy vs.
Explainability issue)

3. For Social Sciences, Al could start from weak Al such as Machine Learning, SNA, Text Mining, and other CSS

methodology
4. Al Roadmap for Social Sciences could follow the basic implementation of Al (weak Al), followed by a more

advanced methodology on each phase.
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