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Abstract
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The information economy puts a premium on high quality actionable information - exactly what business intelligence (BI) tools like data warehousing, data mining, and OLAP can provide to the retailers. A close look at the different retail organizational functions suggests that BI can play a crucial role in almost every function. It can give new and often surprising insights about customer behavior; thereby helping the retailers meet their ever-changing needs and desires. On the supply side, BI can help retailers identify their best vendors and determine what separates them from not so good vendors. It can give retailers better understanding of inventory' and its movement and also help improve storefront operations through better category management Through a host of analyses and reports, BI can also improve retailers' internal organizational support functions like finance and human resource management. 
Introduction: 

· Building data warehouses and performing OLAP on the top of them has become critical solution for KM and business intelligence 

· It is needed due to wide availability of huge amounts of data and the imminent need for turning such data into useful information and knowledge 

· Data warehouse technology includes data cleansing, data integration and online Analytical processing 

Data Warehouses
Data,                Data everywhere
yet...
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What is a Data Warehouse?         
1. A single, complete and consistent store of data obtained from a variety of different sources made available to end users in what they can understand and use in a business context.

2. A data warehouse is a subject-oriented, integrated, time-variant and non-volatile collection of data in support of management’s decision making process.

Why Data Warehousing?
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Decision Support
· Used to manage and control business

· Data is historical or point-in-time

· Optimized for inquiry rather than update

· Use of the system is loosely defined and can be ad-hoc

· Used by managers and end-users to understand the business and make judgments

Evolution of Decision Support
60’s: Batch reports

· hard to find and analyze information

· inflexible and expensive, reprogram every request
70’s: Terminal based DSS and EIS

80’s: Desktop data access and analysis tools

· query tools, spreadsheets, GUIs

· easy to use, but access only operational db 

90’s: Data warehousing with integrated OLAP engines and tools
What are the users saying...?
· Data should be integrated across the enterprise

· Summary data had a real value to the organization

· Historical data held the key to understanding data over time

· What-if capabilities are required
DataWarehousing—It is a process

Technique for assembling and managing data from various sources for the purpose of answering business questions. Thus making decisions that were not previous possible

A decision support database maintained separately from the organization’s operational database

Traditional RDBMS used for OLTP 
· Database Systems have been  used traditionally for OLTP

· detailed, up to date data

· structured repetitive tasks

· read/update a few records

OLTP vs. OLAP
[image: image4.emf]
OLTP vs. Data Warehouse                                    
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From the Data Warehouse to Data Marts
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             Data Warehouse Architecture
Users have different views of Data
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Schema Design
a. Database organization

b. must look like business

c. must be recognizable by business user

d. approachable by business user

e. Must be simple

Schema Types

· Star Schema

· Fact Constellation Schema

· Snowflake schema

Star Schema:

· A single fact table and for each dimension one dimension table


· Does not capture hierarchies directly
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Fact Constellation Schema:

· Fact Constellation

· Multiple fact tables that share many dimension tables

· Booking and Checkout may share many dimension tables in the hotel industry
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Snowflake schema:

Represent dimensional hierarchy directly by normalizing tables. 

Easy to maintain and saves storage

Dimension Tables

· Dimension tables

· Define business in terms already familiar to users       
· Wide rows with lots of descriptive text

· Small tables (about a million rows) 

· Joined to fact table by a foreign key

· heavily indexed

· typical dimensions

· Time periods, geographic region (markets, cities), products,customers, salesperson, etc.

Data Mining
  Why Data Mining….?
· Credit ratings/targeted marketing:

· Given a database of 100,000 names, which persons are the least likely to default on their credit cards? 

· Fraud detection

· Which of my customers are likely to be the most loyal, and which are most likely to leave for a competitor? :

Data Mining helps extract such information 

· Process of semi-automatically analyzing large databases to find interesting and useful patterns

· Overlaps with machine learning, statistics, artificial intelligence and databases but

· more scalable in number of features and instances

· more automated to handle heterogeneous data

Some basic operations

Predictive:

· Regression

· Classification

Descriptive:

· Clustering/similarity matching

· Association rules and variants

· Deviation detection

    Classification:

          Given old data about customers and payments, predict new applicant’s loan eligibility.
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Classification methods

                Goal: 
                     Predict class Ci  = f(x1, x2, .. Xn)

· Regression: (linear or any other polynomial) 
· a*x1 + b*x2 + c = Ci. 

· Nearest neighour
·  Decision tree classifier: divide decision space into piecewise constant regions.

· Probabilistic/generative models

· Neural networks: partition by non-linear boundaries

 Decision trees
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Tree where internal nodes are simple decision rules on one or more   attributes and leaf nodes are predicted class labels.
How DM improve your business
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Conclusions
· The value of warehousing and mining in effective decision making based on concrete evidence from old data

· Challenges of heterogeneity and scale in warehouse construction and  maintenance

· Grades of data analysis tools: straight querying, reporting tools, multidimensional analysis and mining.
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