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Business Intelligence (Bl)

@[ Pengantar Bl dan Data Science

2 [ Analitika Deskriptif
3 [ Analitika Prediktif
4 [ Analitika Preskriptif
5 [ Analitika Big Data

6 [ Tren Kini & Masa Depan




Silabus

m Tanggal Subyek/Topik

19-08-2019 Pengantar Perkuliahan Business Intelligence

3 02-09-2019 ABC: Al, Big Data, dan Cloud Computing

4. 09-09-2019 Analitika Deskriptif I: Sifat Data, Pemodelan Statistika, dan
Visualisasi

5 16-09-2019 Analitika Deskriptif Il: Business Intelligence &
Data Warehousing

6 23-09-2019 Analitika Prediktif I: Data Mining Process,
Methods, & Algorithms

7 30-09-2019 Analitika Prediktif II: Text, Web &
Social Media Analytics

8 07-10-2019 Ujian Tengah Semester (UTS)




Silabus

m Tanggal Subyek/Topik

9
10
11
12
13
14

15
16

17-10-2019
24-10-2019
31-10-2019
07-11-2019
14-11-2019
21-11-2019

28-11-2019
12-12-2019

Analitika Preskriptif: Optimisasi dan Simulasi
Social Network Analysis

Machine Learning dan Deep Learning
Natural Language Processing

Al Chatbots dan Conversational Commerce

Future Trends, Privacy & Managerial Considerations in
Analytics

Review
Ujian Akhir Semester (UAS)



Outline

* Business Intelligence (BI)
* Analytics
* Data Science



Tujuan Pembelajaran

Memahami perlunya dukungan komputerisasi untuk
pengambilan keputusan manajerial

Mengetahui evolusi dukungan terkomputerisasi seperti itu
sampai keadaan saat ini (analitika / ilmu data)

Menjelaskan metodologi dan konsep intelijen bisnis (Bl)
Memahami berbagai jenis analitika dan aplikasinya

Memahami ekosistem analitika untuk mengidentifikasi para
pemain kunci dan peluang kariernya.



Opening Vignette @ daris)

Analitika Olahraga (Sports Analytics): Frontier yang mudah untuk Mempelajari dan
Memahami Aplikasi Analitika

* Analitika olahraga sudah menjadi bidang khusus dalam analitika

* Olahraga adalah bisnis besar
— Menghasilkan pendapatan $145 miliar setiap tahun
— Tambahan $100 miliar legal dan $300 miliar dalam perjudian ilegal

* Analitika dalam olahraga dipopulerkan oleh buku Moneyball oleh Michael Lewis pada tahun
2003

— Tentang Oakland A.
— Dan dilanjutkan dalam film Moneyball tahun 2011

* Saat ini, analitik digunakan dalam banyak aspek olahraga.



Opening Vignette ( daris)

Contoh 1: Kantor Bisnis

* Pembaruan Tiket Musiman — Skor Survei

Tier Highly Likely Maybe | Probably | Certainly
Likely Not Not
1 92 88 75 69 45
2 88 81 70 65 38
3 80 76 68 55 36
4 77 72 65 45 25
5 75 70 60 35 25




Opening Vignette @ daris)

Contoh 2: Pelatih (coach)

* Analisis Zona Peta Panas (Heat
Map Zone Analysis) untuk Lulus
Bermain

Offense
A B Cc
Complete: 35 Complete: B Complete: 22
Total: 46 Total: 8 Total: 27
76.08% 75.00% 81.48%
Explosive: 4 Explosive: 5 Explosive: 2
I Line of Scrimmage I
1 2 3 4 5
Complete: 25 Complete: 12 Complete: 14 Complete: 8 Complete: 25
Total: 35 Total: 24 Total: 28 Total: 14 Total: 44
71.4% 500% 50% 57.14% 56.81%
Explosive: 1 Explosive: O Explosive: O Explosive: O Explosive: 1
6 7 8 9
Complete: 7 Complete: 13 Complete: 7 Complete: 15
Total: 10 Total: 21 Total: 10 Total: 27
7000 61.9% 70% 955.55%
Explosive: 2 Explosive: 9 Explosive: B Explosive: 8
X Y Z
Complete: 1 Complete: 7 Complete: 5
Total: 13 Total: 18 Total: 15
7.68% 38.88% 33.33%
Explosive: 1 Explosive: 7 Explosive: 6

Defense




Opening Vignette @ daris)

Contoh 3: Pelatih (trainer)

* Uji Pegangan Kaki Satu - Tes Kekuatan Tubuh
Inti

(Source: Wilkerson and Gupta).



Opening Vignette (s daris)

Pertanyaan Diskusi

1. Sebutkan tiga faktor yang mungkin menjadi bagian dari suatu PM untuk pembaruan
tiket musiman?

2. Sebutkan dua teknik yang dapat digunakan tim sepak bola untuk melakukan analisis
lawan?

3. Bagaimana produk dapat meningkatkan kesehatan dan keselamatan pemain? Jenis
analitik baru apa yang dapat digunakan oleh pelatih?

4. Aplikasi analitika apa lagi yang dapat dibayangkan dalam olahraga?



Business

Intelligence
(BI)




Evolusi Pendukung Keputusan,
Kecerdasan Bisnis, dan Analitika
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Mengubah Lingkungan Bisnis

Mengembangkan Kebutuhan bagi Dukungan Keputusan dan Analisis

Komunikasi dan kolaborasi kelompok
Manajemen data yang lebih baik

Mengelola data warehouse raksasa dan Big Data
Hadirnya dukungan analitis

Al S

Mengatasi batasan kognitif dalam memproses dan
menyimpan informasi

o

Manajemen pengetahuan
7. Dukungan di mana saja, kapan saja



Decision Support Systems (DSS)

(Gorry and Scott-Morton, 1971)

“sistem berbasis komputer
interaktif, yang membantu
pengambil keputusan
memanfaatkan data dan model
untuk menyelesaikan masalah
vang tidak terstruktur”



Decision Support Systems (DSS)

(Keen and Scott-Morton, 1978)

“Sistem pendukung keputusan
menggabungkan sumber daya intelektual
individu dengan kemampuan komputer
untuk meningkatkan kualitas keputusan. Ini
adalah sistem dukungan berbasis komputer
untuk pengambil keputusan manajemen
yang menangani masalah semi-terstruktur.”
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Evolusi Business Intelligence (Bl)

Querymg_ and ETL
reporting

! I

Metadata +——»| Data warehouse

DSS
EIS/ESS
Financial Data marts Spreadsheets
reporting (MS Excel)

OLAP

\ v
Digital cockpits
Business S\\ I//

and dashboards \>
. —
Scorecards and ’/” Intelligence &=

dashboards /
W or kflow A
Alerts and

notifications

Data & text

mining Predictive Broadcasting
analytics tools

Portals




Arsitektur Tingkat Tinggi dari Bl

Data Warehouse Business Analytics Performance and
Environment Environment Strategy

)
Data : : :
Technical staff Business users Managers/executives
Sources -
Build the data warehouse Access BPM strategies
.. Data
- Organizin - =
. Su?nmarizgi’ng WETERUE Manipulation, result s
- Standardizing
-
( B ( ] )
User interface n
Future component: - Browser oy
Intelligent systems LA Sy - - - - - - - - - - - - - Portal
- Dashboard
_ J \ J

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017),
Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson
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Infrastruktur Business Intelligence (Bl)

Data
Mart

Extract, transform,

Historical
Data

V'\ © o
Casual users
* Queries

* Reports
¢ Dashboards

Machine
Data Warehouse

QOO0

WUl

Power users
* Queries

* Reports
OLAR

r- Data mining :

Cluster

Source: Kenneth C. Laudon & Jane P. Laudon (2014), Management Information Systems: Managing the Digital Firm, Thirteenth Edition, Pearson. 19



A

Business Intelligence dan Data Mining

Increasing potential
to support

business decisions End User
Data Presentation Business
. . . ) Analyst
Visualization Techniques
Data Mining : Data
Information Discovery | Analyst

Data Exploration
Statistical Summary, Querying, and Reporting

/ Data Preprocessing/Integration, Data Warehouses \

Data Sources DBA
Paper, Files, Web documents, Scientific experiments, Database Systems

20



Arsitektur Analitika Big Data

Big Data
Sources

\

* |Internal
* External

* Multiple
formats

* Multiple
locations

* Multiple
applications

Middleware -

Raw Transformed Mapsieduce
Data " Extract Data H.g
» Transform > IVE
Load Jagl

- | 7 Zookeeper
[ ] Hbase

Data Cassandra
Warehouse Oozie
) | g Avro
Traditional | Mahout
Others

Big Data
Transformation

Big Data

Platforms & Tools

Format
 CSV, Tables |

7~

N\

Big Data
Analytics

Big Data
Analytics
Applications

Queries

» Reports

21



Arsitektur Analitika Big Data

\

. . . Big Data
Big Data Big Data Big Data Analytics
Sources Transformation Platforms & Tools Applications

;

ueries

* Internal
* External

* Multiple

formats

* Multiple

locations

* Multiple
applications

Source: Stephan Kudyba (2014), Big Data, Mining, and Analytics: Components of Strategic Decision Making, Auerbach Publications
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Analitika



Questions

Enablers

Outcomes

Tiga Tipe Analitika

Business Analytics

Descriptive Predictive Prescriptive

What happened? What will happen? What should | do?
What is happening? Why will it happen? Why should | do it?

v' Business reporting v/ Data mining v/ Optimization
v’ Dashboards v/ Text mining v/ Simulation
v/ Scorecards v Web/media mining v’ Decision modeling
v/ Data warehousing v’ Forecasting v Expert systems
Well-defined Accurate projections Best possible
business problems of future events and business decisions
and opportunities outcomes and actions

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017),
Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson
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Tiga Tipe Analitika Bisnis

Prescriptive Analytics
Predictive Analytics

Descriptive Analytics

Source : Thomas H. Davenport, "Enterprise Analytics: Optimize Performance , Process , and Decisions Through Big Data", FT Press, 2012 25



Tiga Tipe Analitika Bisnis

Optimization
Randomized Testing

Predictive Modeling /
Forecasting

Statistical Modeling

Alerts

Query / Drill Down

Ad hoc Reports /
Scorecards

Standard Report

“What's the best that can happen?’:

“What if we try this?”

“What will happen next?”

“Why is this happening?”

“What actions are needed?”

“What exactly is the problem?”

“How many, how often, where?”

“What happened?”

S

Prescriptive
Analytics

Predictive

- Analytics

Descriptive
Analytics

Source: Thomas H. Davenport, "Enterprise Analytics: Optimize Performance, Process, and Decisions Through Big Data", FT Press, 2012
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Business Intelligence & Enterprise Analytics

* Predictive analytics
* Data mining

* Business analytics
 Web analytics

* Big-data analytics

27



Data Science



Data Analyst

* Analis data hanyalah istilah lain untuk para profesional yang
melakukan Bl dalam bentuk kompilasi, pembersihan data,
pelaporan, dan mungkin beberapa visualisasi.

* Perangkat keterampilan mereka termasuk Excel, pengetahuan
SQL, dan pelaporan.

* Kita mengenali kemampuan itu sebagai analisis deskriptif atau
pelaporan.

29



Data Scientist

lImuwan data bertanggung jawab atas analisis prediktif, analisis
statistik, dan alat dan algoritma analitik yang lebih canggih.

Mereka mungkin memiliki pengetahuan yang lebih dalam tentang
algoritma dan dapat mengenalinya di bawah berbagai label — data
mining, penemuan pengetahuan, atau pembelajaran mesin.

Beberapa profesional ini mungkin juga memerlukan pengetahuan
pemrograman yang lebih dalam untuk dapat menulis kode untuk
pembersihan / analisis data dalam bahasa berorientasi-Web saat ini
seperti Java atau Python dan bahasa statistik seperti R.

Banyak profesional analitik juga perlu membangun keahlian yang
signifikan dalam pemodelan, eksperimen, dan analisis statistik.

30
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Data Science &
Business Intelligence

([ Predictive Analytics and Data Mining \\
(Data Science)

Typical * Optimization, predictive modeling,
Techniques forecasting, statistical analysis

and * Structured,/unstructured data, mary
Data Types types of sources, very large datasets

s EEEEEEEEN
** %

>

Exploratory“.

° What if..2
Common | 4 ywnars the optimal scanario for our business?

Quations » What will happen next? What if these trends
N continue? Wy Is this happening? j)

g - - oy

(e
Data

i
I [ Science . Business Intelligence )
- Typical * Standard and ad hoc reporting, dashboards,
Techniques alerts, queries, details on demand
N and * Structured data, traditional sources,
Analytlcal Data Types manageable datasets

Approach

R * What happened last quarter?
Questions | ® How many units sold?
\ * Whare |a the problemT In which stuationa? J

» Business ,
1 Intelligence 1
\ '

‘--_-_’

Explanatory..'

.

*

‘esnnnnnmnns® '

" Past Future -

A4

Time

AN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER?®



Data Science &
Business Intelligence

(f Predictive Analtytlm and Data Mining \\

Exploratory
Typical * Optimization, predictive modeling,
and * Structured,/unstructured data, mary
Data Types types of sources, very large datasets
== * What it..2
MON | o wWhat's the optimal scenario for our business?
Quastions » What will n next? What if these trends
‘ continue? Is this happening?

Past . Future
Time

Source: EMC Education Services, Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Data, Wiley, 2015



Predictive Analytics
and Data Mining
(Data Science)

Structured/unstructured data, many types of sources,
very large datasets

Optimization, predictive modeling, forecasting statistical analysis

What if...?
What's the optimal scenario for our business?
What will happen next?
What if these trends countinue?
Why is this happening?

33



Profil Seorang Data Scientist

Quantitative
— mathematics or statistics
Technical

—software engineering,
machine learning,
and programming skills

Skeptical mind-set and critical thinking
Curious and creative
Communicative and collaborative

34



Profile Seorang Data Scientist

Quantitative

Curious
and
Creative

()

Data

Scientist
N

Communicative
and
Collaborative

35



Siklus Hidup
Analitika Big Data



Peranan Kunci kesuksesan Proyek Analitika

Business Intelligence
Analyst

Business User Projact Sponsor Project Manager

AP

Database

Administrator (DBA Data Engineer Data Scientist

Source: EMC Education Services, Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Data, Wiley, 2015
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Ikhtisar Siklus Hidup Analitika Data

Operationalize

5/

Communicate

Results

Is the model robust
enough? Have we
failed for sure?

4

Model

Building

Do | have enough
information to draft
an analytic plan and

share for peer review?

2 Do | have
enough good
quality data to
Data Prep start building
the model?

©

Model
Planning

Do | have a good idea
about the type of model
to try? Can | refine the
analytic plan?

38



Ikhtisar Siklus Hidup Analitika Data

1. Discovery

2. Data preparation

3. Model planning

4. Model building

5. Communicate results

6. Operationalize

39



Output Kunci dari kesuksesan Proyek Analitika

"= 7 Code HON Presentation for Analysts
&3 Technical Specs EJN Presentation for Project Sponsors

Susiness User Project Sponsor Project Manager Business Intelligence Analyst

40



Contoh Aplikasi Analitika pada Retail Value Chain

Retail Value Chain
Critical needs at every touch point of the Retail Value Chain

» Shelf-space » Trend analysis * Deliver seamless
optimization » Category customer
* Location analysis management experience
» Shelf and floor * Predicting * Understand
planning trigger events relative performance
* Promotions for sales of channels
and markdown » Better forecasts » Optimize marketing
optimization of demand strategies

-

fuﬁ 'l ;

Il

ultu:hannel

Warehouse

! Ianmng ! !erchandnzm! 5 Buymg 4 55 L°ﬂ'5t'ii ggeratlon

Vendors Customers
* Supply chain » Targeted promotions * On-time product « Building retention
management » Customized inventory availability at low and satisfaction
* Inventory cost * Promotions and costs * Understanding
optimization price optimization * Order fulfillment the needs of the
* Inventory shortage » Customized shopping and clubbing customer better
and excess experience * Reduced » Serving high LTV
management transportation customers better
» Less unwanted costs costs

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017),
Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson
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Ekosistem Analitika

Data
Management
Infrastructure

Providers

Data
Generation

Infrastructure
Providers

Regulators and
Policy Makers

Data
Warehouse

Analytics

Analytics- Analytics Industry Providers
gOI?USBd User Analysts &
ortware . Organization Influencers
Developers/ ApPplication ’
Developers:

Industry Specific
or General

Academic
Institutions and
Certification
Agencies

Middleware
Providers

Data Service
Providers
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Jabatan Kerja Analitika

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017),
Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson
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Google Colab

& C' @ Secure | https://colab.research.google.com/notebooks/welcome.ipynb g

Hello, Colaboratory R

File Edit View Insert Runtime Tools Help

CODE TEXT 4 CELL
Table of contents Code snippets
Getting Started

Highlighted Features
TensorFlow execution
GitHub
Visualization
Forms

Examples
Local runtime support

SECTION

¥ CELL 42 COPY TO DRIVE CONNECT + 2/ EDITING

Files X

Welcome to Colaboratory!

Colaboratory is a free Jupyter notebook environment that requires no setup and runs entirely in the cloud. See our
FAQ for more info.

© O

GD SHARE 6

A

Getting Started

« Overview of Colaboratory
» Loading and saving data: Local files, Drive, Sheets, Google Cloud Storage
» Importing libraries and installing dependencies

o Forms, Charts, Markdown, & Widgets
« TensorFlow with GPU
« Machine Learning Crash Course: Intro to Pandas & First Steps with TensorFlow

~ Highlighted Features

Seedbank

Looking for Colab notebooks to learn from? Check out Seedbank, a place to discover interactive machine learning examples.
v TensorFlow execution

Colaboratory allows you to execute TensorFlow code in your browser with a single click. The example below adds two matrices.

[1. 1. 1.]4_[1. 2% 3.]=[2. 3. 4.]

https://colab.research.google.com/notebooks/welcome.ipynb
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https://colab.research.google.com/notebooks/welcome.ipynb

Rangkuman

e Business Intelligence (BI)
* Analytics
* Data Science
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