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WHY CARE ABOUT BIG DATA?

ñData Scientist:  The Sexiest Job of 
the 21st Century.ò - Harvard Business 

Review article

GE has bet big on the Internet of Things ïcommitting $1B 
to put sensors on gas turbines, jet engines, and other 

machines, connecting them to the cloud and analyzing the 
resulting flow of data to identify ways to improve machine 

productivity and reliability ïMIT Sloan Case Study

CNN recently stated that ñthe 
amount of data captured globally is 
estimated to reach 40 zettabytes by 
2020.ñ  Thatôs  40 with 21 zeros!
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BIG DATA APPLICATIONS

ÁReduced credit card fraud
ÁDecreased loan default 

rate
ÁIncreased response rate 

with significantly reduced 
mailing costs 

ÁSupply chain analytics
ÁImproved process 

monitoring and control
ÁReduced equipment 

downtime

ÁCancer detection
ÁHospital readmission
ÁNonadherence to 

medication prescriptions
ÁBilling errors

ÁAirfare pricing 
optimization

ÁPersonalized product 
recommendations

ÁTax returns
ÁCasinos

Manufacturing

Financial Services Daily Life

Healthcare
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FUN FACT

Airline customers who pre-

order a vegetarian meal, are 

more likely to make their 

flight on time. 

- An airline study
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BIG DATA AND LEAN SIX SIGMA

Lean Six 
Sigma 
Skills

Business 
Skills

Data 
Science

IT Skills

Expertise needed for Big Data 
solutions:

īData Science

īIT Skills

īBusiness Skills

Expertise needed for Lean Six 
Sigma solutions:

īBusiness Skills

īData Analysis Skills

īIT Partnership
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SIMILARITIES AND DIFFERENCES

More data ïlinkage to external

More powerful analytics

Stronger systems linkage

More real time visualization

Links with Artificial Intelligence and the 
Internet of Things

Whatôs New? Whatôs the Same?Whatôs the Same?

Up to 80% of the work can be in the data 
preparation

To get the value, you still have to do something 
with it!

Analysis using statistical tools

Understand the relationship between your inputs 
(xôs) and outputs (yôs)

Correlation still does not equal causation
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FUN FACT

Hungry judges rule negatively on parole 
decisions. Your chances of favorable 
parole hearing right after a food break 
are 65% favorable, which drops to 
nearly 0 before the next break. 

ïColumbia and Ben Gurio Universities
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DEFINING THE ñBIG DATAò TERMS

Business Need Internal Data
External Data

Modeling, 
ñMachine Learningò

Predictive 
Model

Target, Prediction, 
Outcome, Response, Y

Business 
Insights

Individual 
Characteristics, 

Attributes, Factors, 
Variables, Predictors, Xôs

ÅñBig Dataò
ÅñBig Data Analyticsò
ÅñBusiness Analyticsò
ÅñPredictive Analytics
ÅñBusiness Intelligenceò

ά!ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜέάLƴǘŜǊƴŜǘ ƻŦ ¢ƘƛƴƎǎέ 
άLƻ¢έ

ñData Miningò

C
O

D
IN

G

Prediction
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ñBIG DATAò ANALYTICS PROCESS 

Business 
Question

Extract 
Insights

Acquire 
Data

Prepare 
the Data

Choose 
Algorithm

Build 
Model

Test and 
Evaluate 

Model

Deploy 
Model

ÅCast the business problem 
or goal into one or more 
modeling problems  
ÅDetermine use scenario 

ÅIdentify data 
sources
ÅUnderstand 

data
ÅEvaluate 

cost/benefit of 
sources
ÅExtract data

ÅClean up the data ï
structure, missing 
values
ÅVisualize the data
ÅDimensionality 

reduction and/or 
feature selection
ÅValidate the data

ÅSelect the 
modeling 
technique(s) 
that will best 
solve your 
modeling 
problem and 
suit your use 
scenario

ÅUtilize statistical 
software to 
build model

ÅUse test data set 
to assess model 
accuracy and 
reliability
ÅAssess if model 

satisfies original 
business goal
ÅBeware of 

overfitting

ÅCode model into 
production 
systems
ÅMake near or 

real time 
decisions

ÅUse model to 
solve business 
problem

DEFINE

MEASURE ANALYZE

IMPROVE/
CONTROL

IMPROVE
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Online loan applicants who 
complete the form using 
correct capitalization are 
more likely to pay on time, 
all lowercase next likely, all 
caps, least likely.   

- Financial services startup

FUN FACT

My Name
my name

MY NAME
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Data Retrieval and Visualization

Statistical Hypothesis Testing

Similarity and Clustering

Classification

Prediction

4 Will a particular customer be 
profitable?

5 How much potential revenue can I 
generate from this particular customer?

2 Is there a difference between 
profitable and average 
customers?

3 What are common characteristics 
of profitable customers?

1 Who are the most 
profitable customers?

DIFFERENT BUSINESS QUESTIONS REQUIRE DIFFERENT TOOLS

S
p

e
cific

ity
Specific

General
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WHAT TOOLS AS A LSS PROFESSIONAL DO YOU HAVE NOW?

ÁData Retrieval and Visualization
īBasic statistics

īGraphical tools

īMeasurement System Analysis

īControl Charts

ÁStatistical Hypothesis Testing
īT-Tests

īANOVA

ÁPrediction
īMultiple Linear Regression

īGeneral Linear Model
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FAMILIAR PREDICTION TOOLS

Business 
Question

Statistical 
Tools

Description Example 
Applications

Prediction

Linear 
Regression

Models a straight line relationship 
between continuous predictors and a 
single response variable 

Financial Services: Premium 
table development in property 
insurance 

Healthcare : Predict future 
healthcare costs using prior 
costs, demographics and 
diagnoses

Manufacturing : Develop 
acceptable ranges for input 
materials to optimize 
pharmaceutical particle size

Nonlinear 
Regression

Models a nonlinear curve ïconcave, 
convex, exponential, s shaped, 
asymptotic, etc

General 
Linear Model

Uses ANOVA and regression to 
model the relationship between 
continuous or attribute predictors 
and a continuous response
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EXAMPLE: LINEAR REGRESSION IN FINANCIAL SERVICES

Predictors
ñBig Dataò

ñData Miningò

Modeling, 
ñMachine Learningò

Predictive 
Model

Business 
Insights

Business 
Need

Prediction

Develop a 
premium table 
for property 
insurance

Predictors = driver 
age, credit score, 
gender, auto 
attributesé

Linear 
Regression

Target = 
Predicted 
Claims

Use predicted 
claims to set 
better 
premiums and 
reduce risk

ὖὶὩὨὭὧὸὩὨὅὰὥὭάί‍ ‍ὃὫὩ+
‍ὅὶὩὨὭὸὛὧέὶὩ+ ‍ὋὩὲὨὩὶỄ‍
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KEEP IN MIND

ÁMulticollinearity 
īLots of data and lots of variables brings 

risk of double dipping

ÁNonlinear responses
īResponses arenôt always straight lines

ÁStandardization
īYou may need to standardize your data 

to eliminate differences in variable scale

ÁHomoskedasticity
ī Important to linear regression models
īItôs also fun to say

ÁMany tools can solve the same 
types of problems in different ways
īTool selection is sometimes an art vs. a 

science

ÁModel validation is required
īSet aside 20-50% of your data points 

to assess model accuracy

ÁOverfitting
īGiven enough data and variables, 

something will correlate

īConsider diminishing returns

Bigger Picture 
Things

Nerdy 
Things
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FUN FACT

Liking ñcurly friesò on Facebook is a predictor of high intelligence. 

ïUniversity of Cambridge and Microsoft Research


