Contents

Preface (ix)
About the Author (xi)

Chapter 1: Data Science: Key Concepts

Five Disruptive PrOGUCLS ............cc.ccoueeeiiiiiiieiiiesiieeieeeie e 1
The JAPANESE APD ...ccuoveeeeieeiieeiieeie e 1
The Healthcare APD ........cccccoeveeviiieiiieeiieeiiie e 2
COUFSFA ..ottt 3
Sensory Device in Agriculture Sector ............ccccovevvenvencancnn. 4
AULONOMOUS CAF ...ttt 4

Data Science Vs Traditional Methods ..............cccccoceveieioincnnnnn. 5

Differences in ArchiteCture .............ccccoooevoieicieiieiieiiesieeeseeeen 6

Demystifying Machine Learning ............c.cccccouvieeoeeicienciencianeaeanns 7
Technique 1: SegMENtALION ............cccoevueeiueeiiaiieiieeeee e 7
Technique 2: Unstructured Text mining ...........ccccevvevveennnnn. 11
Technique 3: Use of scoring for signal processing ................. 12
Technique 4: FOTeCasting ........ccccovvvevievieeiieicieeiieieeie e 12
Technique 5: RecOMMENAETS ...........cccoovevveviriiiiaiiaiieieeieeneen, 12

Reference ArchiteCture ...........c.ccooveeveviaiieiieiieece e 14

Hands on Segementation ..............c.cccceceeeveviianiianianianienianeeennenn, 16

SUTIATY ..ottt 18

Chapter 2: Spotting Signals: An Overview

Signals across VertiCals ...........ccccccvevviviviiieiiieeiieiiieieie e 20
Analyzing a Signal PAttern .............cccoovveviieeiieeiieiiieeeie e 21

Application of Signal Pattern Observed ..............c.cccccevuenn... 21
Signals: A Few Key CONCEPLS .........cccovveicmieiiiieieieaeaeeeen 23
Signal Extraction Methodology — Simplistic View...........c.c.......... 24

Simplistic Nine Step ProcCess ..........ccccccouvueeoieicieiiaiieiieiieeen 24
Analytical Tool — TOOI R .......cccoooeiiiiiiiiiiiie e 26
Basic Commands in R ...........ccoccoioiiiiiiiiiiiiieeeeeee e 27

Step 1 DOWnIoad R ............cccoovveviiiiieciicieeieeiecieeeeeeeee 27



(vi)

Contents

Chapter 3: Problem based Analysis

Exploratory Data Analysis (EDA) ..........ccccoooeeiieicieiciiaiieennnennn, 35
Univariate ANGLYSIS .......cccccooveviieiiieiiieeiie e 35
Questions Answered by Univariate Analysis ..............ccccoevveennnn, 36
Objectives Of EDA .......cccoociiiieiiiiieiieeeeiee e 37
Univariate Analysis Across SeCtOFsS .........cccccuveivesveencienceancen. 38
Types of Variables and Measures in EDA ............ccccocovveveiiann.n. 39
Univariate Data ARGIYSIS .........ccccccovoiioiiiiiiiiiiieceee e 40
Measures of Central Tendency.............ccccoceveienoienoieneencencn, 40
Measure Of DiSPErSiOn ..........ccccuevcueeieiieiieie e 40
Scope of Data Analyzed - EDA (Fleet Industry) ...........ccccooove... 42
Basic Commands in R ..........ccccoooeoiiioieiiiiiiiee et 47
SUIIATY ..ottt ettt eneeas 49

Chapter 4: Bivariate Analysis

COFFELALION ...t 51
CFOSS TADS ..o 52
Cross Tab Analysis — Core PhiloSOPRY ............cccovvveieviiaciiaiiiannnnn, 55
Correlation Analysis Across INAUSIIIEs ...........cccccoevveviecrieniiennnnn, 55
Ret@il INAUSTEY ........ccooovveiiiciiieiiciecee e 55
Telecom INAUSITY ..........ccoooiieiiciiiiieiiee e 56
Banking INAustry ..........ccccoooioiiiiiiiiiiiiieiie et 57
Cross Tab Analysis Across INAUSITIES ...........ccccoovoeiieicieiiieiiae, 57
Ret@il INAUSIIY ....c...ocoiiiiiiiiiiieee et 57
Telecom INAUSIEY ......cccooceiviiiiiiiee ettt 57
Banking Industry ..........ccccoooiiiioiiiiiiiiiiii et 58
Pearson’s Correlation ..............cccccooceioiiciiiiiiniiiiiieiieiiee e 58
Core Foundational Concepts in Cross Tabs ..........cccceevevevan.nn. 59
SUIIIATY .ottt e e 62

Chapter 5: Visual Constructs

Detecting Patterns using Visual CONSIFUCES ..........ccocevvircveeennnnnne. 63
Demystifying Advanced Visualization.............cc.ccecvevieviovnnennnn.. 64
BOX PlOE ..ottt 64
SCAttEr PIOL .......cooiiiiiiiiii ittt 65
GeoSPAtial MAP ...........cccoveecieiiiiiiieeeeeeeee e 65

Heat Maps ........oocoveiiieiiieii et 66



(vii)

Contents
SPIAer CRAFE ........cccooieiiiiiiiieeeeee e 68
Advanced Visualization Example ............cc.cccovvveviiiniiencnnnnnn. 68
Domestic Loan ANQLYSIS ..........cccoccoveeeviieiiieiiiecie e 69
Core Concepts in Advanced Visualization ..................c.cc......... 70
Visualization CORSUMEFS ........c.cccoieieeeeeiiieiieeee e 70
Creating Dashboards ...............ccccccocovvovviiiieeiieeieniiesieeieenenns 71
Connecting the Dots to Create a Dashboard ........................... 72
Best Practices in Designing Dashboards and Scoreboards ......... 72
Visualization Commands in R .............ccocoevoiiiiiiiiiiiiiieieeee, 73
SUITATY ..ottt 76
Chapter 6: Business Story Telling using R
Visualization Commands in R ..........cc.ccocooevievveecieeicieeeieeeeeeieen 77
Small Multiples: A Visualization CORSIFUCE .........c.cccveveeveenrannnn. 79
Bubble Chart: A Visualization CONSFUCE ...........cc.cccvevereeeeeeannn.n, 81
10 Basic Commands in R .........cccccooveioeiiieiieiieeeeeeeeee e 82
SUIIIATY .ottt 85

Chapter 7: Exploratory Data Analysis Case Study

Exploratory Data ANGLYSIS .........c..ccoooeeeieiieiieiieeieeeeee e, 89
Scenario 1: Survival Ananlysis ...........ccccccoeevceniiiiioenccninenn, 89
Scenario 2: Attrition AnAnlYsis .............ccocevvieioieiiieiciiiieien 91
Scenario 3: Difference between Active and Inactive Customers:
Valuable Vulnerable ..............ccccoooovioiioieiiiiiiiieieiieeee e 94
Scenario 4: Days to Repeat Purchases .............cccccocveevieenvannin. 96
Scenario 5: Sales Trends.Seasonality in Sales/
1dentifying Patterns .........ccccccoovveveeiieciiiiieeie e 99
Scenario 6: Segmenting Watch Company's
Customers Region WiSe ........c.cccovvieeiieiiieiiieaiieiiie e, 100
Scenario 7: Customer Lifetime Value.............ccccccccevcueneenni.. 103

SUIMTIATY .ot 104

Chapter 8: Machine Learning in Action

Support Vector Machines (SVM) ........ccccooocvevviemiiiiniieiiiiiiieeinans 105
DeCiSION TreE ..ottt 106
Three Important Things about DecCiSion................ccoccveevn... 107



(viii)

Contents

RaANAOM FOFESLE ... 107

A/B TESHIG ... 108

Collaborative Filtering..........cc.cccovviemiiiiiiiaeiieeiieeciie e eeveesineens 110
Fixed Size Neighborhood ...............c..cccooveviiiciiciiiiiiiaiannnn, 111
Threshold based Neighboured ................cccccoevvviiviievnicnnannnn. 112
GIAPN oo 114

Structure Unstructured DAta...............c..ccoeevevevieieniiaiiieeiiaannan, 117

SUMBATY .ottt e 118

Chapter 9: Regression

INIFOAUCTION ... 119
5 Powerful Unanswered Questions by Regression —
Unknown URKIBOWRS ........cccccooioiiiiiiiieseee e 121
Regression Across S€CIOFS ........cccoooceioiiiiiiiiiiiiiiieeeeee e 122
Scenario 1: Cost of INSUFANCE ..........ccocevevcieiciaiiiieieee, 122
Scenario 2: Model Building for Property Design.................. 123
Scenario 3: Estimating Patients Stay at Hospital ................... 124
Scenario 4: Estimate Defect Density ..........c.ccocevceevceeneennnen. 124
Population and Sample Regression Models ...............c.cccccuoun... 125
CommANAS T R ....ooeeiiieieeee e 128
Correlation # CAUSALION .........ccccooeeeeiiiieieeieeeee e 130
SUIIIATY ..ottt et 130

Chapter 10: Dimensionality Reduction Technique

Feature ENGINEering............cccocceviieiieiiieiiieiiieseeeeiee e eiee e 133
Feature Engineering — Key POINt...........ccccoovevcieeeeeaniianenne, 135
Feature Selection - Definition ............ccccccoevevvvevvevveneaniennnn, 135
Feature Selection - Optimality ............c..cccoocoevvevveevinianiannnnn, 136

Correlation and Variables ..............cc.cccoccovvevciiiiniiniiniinienencns 136
Ranking Criteria - Correlation...............cccccouvevveeiciencvencnennn, 137

Feature Subset SeleCtion ............c.cccocevviiviiiiiiiiiiiiiie e 139

SUIMBIATY .ot 142

Case Studies........ccvcviimmmmmrir 143

References........ccooimiiiiiiniiiei e 169





