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Business and Data Analytics

“Big Data are high-volume, high-velocity, 
and/or high-variety information assets that 
require new forms of processing to enabe
enhanced decision making, insight discovery 
and process optimization” (Gartner 2012)
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Data Source

Internal

External

Structured Unstructured

• Transactions
•Reports
• Sensors

•Contact Center
•Website Logs
•Application Logs
•Documents
•Biometrics

• Social Media
•Ads Syndication
•CCTV
• Satellite Imaging
•Other public sources

•Research Data



Big Data Characteristic



Descriptive Analytics

Describe or summarize past data, find 
the hindsight, monitoring KPI, answering 
question of “What is happened ?”



Datawarehousing



Datawarehouse & ETL



Diagnostic Analytics

Advance Analytics with capability to: detect 
anomalies, drill-down/discovery information 
and/or find causality relations which can answer 
question: “Why did it happened ?” 



Business Intelligence Challenge

➢Choosing & utilizing right database

➢Effectively using right ETL tool

➢Visualize & story telling with data effectively

BigQuery



Predictive Analytics

Predictive analytics is the use of data, statistical 
algorithms and machine learning techniques to 
identify the likelihood of future outcomes 
based on historical data. The goal is to go 
beyond knowing what has happened to 
providing a best assessment of what will 
happen in the future.



Machine Learning

for i in range(train):
y_predict[i] = coef1*train[i][‘x1’]+coef2*train[i][‘x2’]+C

model =KNeighborsRegressor(k=10).fit(X_train,y_train)
Y_predict = model.predict(X_test)

Computer algorithms which learn concepts and make subsequent 
predictions in the presence of data without explicitly being programmed to 
understand those data.



Machine Learning Application

Supervised Learning Unsupervised Learning



CRISP – DM
Cross Industry Standard Process– Data Mining



Practical & Main Stages

Define 
Business 
Problem

Map to 
Machine 
Learning 
Problem

Data 
Preparation

Exploratory 
Analysis

Modelling Evaluation

• Break Business Problems into 
data science problem

• Identify Machine Learning 
Problem categories

• Perform statistical and visual analysis
• Discover and handle outliers/errors
• Shortlist predictive modelling 

techniques

• Clearly defined business problem
• Set success criteria
• Define clear data science objectives

• Understand data points and 
constraints

• Formulate data analysis strategy
• Perform required transformation

• Experiment with multiple models
• Choose the most optimal model
• Create a feedback loop

80% of work 20% of work



Business Case Example

A Company wants to increase next year profit by 10%

This business problem can be break into detailed business questions:
• How to increase revenue ?

• How to acquire new customer by 20 %?
• How to increase revenue generated from existing customers (ARPU increase 15%) ?

• How to reduce lost ?
• How to reduce production cost by 30% ?
• How to prevent customer churn from 5% to 3% ?

Translate business questions into machine learning tasks:
• Identify factors which leads into customer churn
• Detect customer that has high propensity to churn
• Identify factors which leads customer buy services
• Identity customer which can be target for up-sell campaign
• Etc..

#1

#2



#3 Data Preparation
One we have defined the business problem and decomposed into machine learning tasks, 
we need to dive deeper into the data.

➢ Covers activities to construct final dataset (data for modelling) from various type of data.
➢ Likely to be performed multiple times, iterative and not in any prescribed order .
➢ Key things to note is the source of the data, quality of the data, data bias, etc.
➢ Task included: record selection, feature selection, cleaning, data transformation.

cust_id yr_mth voice_duration data_usage

234234 201801 40 5000

234234 201802 45 4500

234234 201803 60 3000

234237 201801 40 NULL

234237 201802 70 NULL

234237 201803 30 NULL

date_id cust_id problem_cat problem_text

20180304 234237 drop call telpon putus-putus

20180318 234237 sim error tidak bisa konek

3/12/2019 17:03 234234 login

3/13/2019 18:07 234235 check balance

3/14/2019 17:03 234236 reload

3/15/2019 17:03 234237 login

cust_id voice_duration_m1 voice_duration_m2 voice_duration_m3 data_usage_m1 data_usage_m2 data_usage_m3 no_complain app_access

234234 40 45 60 5000 4500 3000 NULL 5

234237 40 70 30 0 0 0 2 NULL

Denormalization



#4 Exploratory Data Analysis

EDA objectives
• Extract information/pattern from data
• Suggest hypotheses about causes of observed phenomena
• Give idea of features predicted power
• Identify the need for feature engineering: feature selection & feature extraction
• Provide basis for further data collection

selection extraction



Exploratory VS Explanatory Analysis

o Best done using data with high level of 
granularity.

o Possible presence of noise, but oversimply 
could end up missing information.

o Not editorially driven.
o Emphasis is discovering many stories in the 

visual.
o May not even be sure what story is there in 

the data.

o Low level data granularity, aggregated, 
summary.

o Editorially driven, craft the visual with care to 
bring out the story most clearly.

o Taking into account who’s the audience, the 
background.

o Emphasis is communicate analysis/data 
exploration result.

o Defined and clear story.

Purpose

Visualization



Exploratory Data Visualization



Which Visualization, When ?



EDA Example
https://www.kaggle.com/kanncaa1/feature-selection-and-data-visualization



#5 Modelling



#6 Evaluation



Accuracy Vs Recall Vs Sensitivity



High Precision, Lower Recall

Example: Search Engine classification



Low Precision, High Recall

Example: Tumor detection



Modelling Example



Prescriptive Analytics



Data Science Tools



Data Science Team



Data Science Required Skillsets


