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o the Business Analytics process, types of analytics, and

s in each type of analytics
Business Analytics:Process, Purpose and Tools

Business Business Data Base Cloud Data
Intelligence (BI) ; (Data from Different Repository
Reports Sources)
PURPOSE/ ANALYSES TOOLS,
Attempts to and Their Purpose
Determine Business Analytics
(BA) - Categories ¢
Use descriptive analytics tools
to uncover the problems by
What happened and displaying the multiple views
Why did it happen? |<€—» of the business data and
DESCRIPTIVE | o finding the opportunities for
ANALYTICS improvement

v

Use Predictive analytics
tools to find out what will
happen in the future. Also

Szl PREDICTIVE uses advanced statistical
ANALYTICS &P analysis Data Mining and
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Tools used in Descriptive, Predictive, and Prescriptive Analytics

Descriptive Analytics

Pre-requisites to Predictive Analytics:
e Probability and Probability Distributions
e Sampling and Estimation

e Hypothesis Testing

e PREDICTIVE ANALYTICS TOOLS

e Simple/Multiple Regression Models

@ Other Types of Regression Models

@ Time Series Analysis and Forecasting

e Data Mining

@ Machine Learning

@ Artificial Intelligence/Neural Networks

@ Deep Learning

ANALYTICS

e Optimization Models
e Linear Optimization Models

e Data Sources/Data Types
e Data Quality

Data Visualization
Information Visualization
Descriptive Statistics
Numerical Methods

Predictive Analytics

Prescriptive Analytics
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Analyzing big data
using specialized big
data software

I

BUSINESS
INTELLIGENCE...
CONTINUED

BI is about improving
performance and
creating new strategic
opportunities for growth.

BI uses powerful business
intelligence software
specially designed to handle

big data.

Bl is more .ct.\)ncerned
with the whats and the
hows than the whys

!

BI tells what
happened, or what is
happening right now

in your business

Business Intelligence (BI) and Business Analytics

Business Intelligence (BI) and Business Analytics: Comparison

BUSINESS
ANALYTICS

I

Business Analytics (BA) is
about predicting future trends
using data analysis, statistics,
statistical and quantitative
modeling and analysis

.

BA also uses, statistical analysis
and predictive modeling to
establish trends, figuring out why
things are happening, and
making and predicting how
things will turn out in the future.

I

I

BI tells what is
happening right now
in your business - in
real time.

BA tries to answer the following:
Why did something happen?
Will it happen again?
‘What the data is telling
us that we were not able to see
before?

I

BA is about anticipated future
~trends of the key performance
tors. It uses the past data
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a5 Intelligence (BI) and Business Analytics (BA) Tools

Business Intelligence (BI) and Business Analytics: Tools

BUSINESS ANALYTICS TOOLS

BUSINESS INTELLIGENCE TOOLS

DESCRIPTIVE ANALYTICS
Data Visualization,
e Big Data Applications
e Describing Data Numerically
PREDICTIVE ANALYTICS
Pre-requisite to Predictive Analytics:
e Probability and Probability Distributions
e Sampling and Estimation
e Hypothesis Testing
PREDICTIVE ANALYTICS TOOLS
Simple/Multiple Regression Models
Other Types of Regression Models
Time Series Analysis and Forecasting
Data Mining
Machine Learning
Artificial Intelligence/Neural Networks
Deep Learning
PRESCRIPTIVE ANALYTICS
e Linear and Non-linear Optimization Models

Querying, Reporting

Online Analytical Processing (OLAP)
Data Mining,

Process Mining

Business Performance Management
Information Visualization

Business Process Management

® Text mining T
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mber of Orders by Day

Figure 4.3: Number and Percent of Orders
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umber of Orders by Region Figure 4.6: Percent of Orders by Region
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8: Graphical Summary of the Total Orders Data

Summary Report for Total Order ($)
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Anderson-Darling Mormality Test
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A-Squared 963
P-Value =0.005
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StDev 84.23
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ogic Driven Model of Predictive Analytics
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Predictive Modeling Tools

Simple Linear
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Regression
Models
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Machine
Learning/ Deep
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ANOVA (Analysis
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: Plot of Demand over Time

i

Time Series Plot of Demand Data
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Demand and Forecast

Actual Demand and Forecast

Moving Average Forecast for Demand Data
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Time Series Plot of Sale (Showing a Linear Trend)
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ble Linear Relationship between E(y) and x in Simple Linear Regression

E A Positive Linear Relationship A Negative Linear Relationship
(y) (Positive Slope) E(y) (Negative Slope)

Regression Line
Regression Line
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Scatter Plot of Hours (y) and Units (x)

Scatterplot of Hours (v) vs Units (x)
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he Least Squares Line and Residuals

Scatter Plot with Estimated Line and Residual

Hours (y) = 6.621 + 0.00964 Units (x)
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Sum of Squares due to Regression
(explained variation)

Sum of Squares of the Error
SSR

(unexplained variation)
A
Yy

SSE=

Vi
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Total Sum of Squares

SST=
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Residual Plots for Hours (¥)

(a) Normal Probability Plot

its

(c) Versus F
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Matrix Plot

Matrix Plot of Heating Cost (y), Ava. Temp.(x1), House Size{x2), and Age of Furnance (x3)

Heating Cost (v)

Age of Furnace [(x3)
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The Third-order Model
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[ Figure 7.21 here] [ Figure 7.22here]

Scatterplot of Life (y) vs Temperature (x) Fitted Line Plot
200 4 Life (y) = 433.0 - 8.891 Temp. (x)
° + 0.05982 Temp. (x)**2
° 200 s 5.37620
180 R-Sq 95.9%
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Residual Plots for the Quadratic Model Example
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itted Line Plot showing the Yield of a Chemical Process
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Moving Average Forecast for Demand Data
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Figure 8.2: Forecast for the Demand Data in
Figure 8.1 (forecasts are dotted lines)




[ Figure 8.3 here] | Figure 8.4 here]

Time Series Plot of Sale (Showing a Linear Trend) Sales Forecast using 3 Period Double Moving Average
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Data Showing Seasonal Pattern

Inventory wvs Quarter | Seasonal Pattern)




re 8.6: Linear Trend Model

Figure 8.7: Nonlinear Relationship (Quadratic Model)
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me Series Plot of Demand Data
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ot of Actual Data and Six Period Moving Average Forecast

Actual Demand and Forecast (Six Period Moving Average)
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Plot of Actual Data and Three Period Moving Average Forecast
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re 8.12: Plot of Actual Sales Figure 8.13: Actual Sales and Forecast
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Actual Stock Price and Forecast ( 3-Period MA)

Actual Stock Price and Forecast ( 6-Period MA)
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0: Historical Data of Quarterly Sales

Seasonal Pattern: Sales vs. Quarter
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Data Warehouse

” PREPROCESSING

Data Mining Processes: Data Preparation or Data Preprocessing and Data Mining
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.1: Broad area of Analytics

Y
BUSINESS INTELLIGENCE (BI)

o Querying, Reporting

o Online Analytical Processing (OLAP)

o Data Mining,

o Process Mining

eBusiness Performance Management
sualization

Man

ess Management

v

STATISTICAL ANALYSIS

v

\ !

Data Analysis
Data Analytics

] [ Business Analytics ] [ Advanced Analytics ]
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0.2 Functions of Business Intelligence (BI) and Analytics in Different Areas
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‘Web Analytics
—l Reporting |
—l Sales Analytics
Online
Analytical Marketing
Processing Analytics
(OLAP)
People
Analytics
Analytics
. Security
BUSINESS INTELLIGENCE( BI) | —> Fanctions & Business Analytics
Applications
Process - -
Management Flnanc}al
(BPM) Analytics
Data Mining Supply C.hain
Analytics
—l Process Mining |
Risk Analytics
Text
Mining/Text
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Prescriptive Analytics ]

BUSINESS ANALYTICS
¥ l
[ Descriptive Analytics ] [ Predictive Analytics J [
DESCRIPTIVE ANALYTICS PREDICTIVE ANALYTICS

e Data Visualization, Prf:-.requisite to Prc.e(?ictiv‘e A.naly.tics:
o Probability and Probability Distributions

e Big Data Applications . R "
o Describing Data Numerically > Sampllng.and E.stlmatlon
e Hypothesis Testing

/
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h
N
u' ‘ PREDICTIVE ANALYTICS TOOLS
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o Simple/Multiple Regression Models
o Other Types of Regression Models
s
\\_\\\\}‘

e
S
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o Time Series Analysis and Forecasting
e Data Mining

e Machine Learning

o Artificial Intelligence/Neural Networks
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PRESCRIPTIVE ANALYTICS
o Linear and Non-linear Optimization Models
o Simulation Models




(a): Predictive Analytics Models

Figure 10.4 (b): Predictive Analytics Models...Cont..
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Background and Pre-requisite to

Predictive Analytics
Probability & Probability Estimation & Sampling and Inferential Hypothesis Testing | |  Correlation Analysis
Distributions | Confidence Intervals Procedures
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