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Knowledge Discovery [Data Mining]

 Knowledge Discovery in Data is the non-trivial  process of identifying 

 valid

 novel

 potentially useful

 and ultimately understandable patterns in data.

 from Advances in Knowledge Discovery and Data Mining, Fayyad, Piatetsky-Shapiro, 
Smyth, and Uthurusamy, (Chapter 1), AAAI/MIT Press 1996



Knowledge Discovery - Steps









CRISP-DM





Business Understanding

 Set objectives

 Business success criteria

 Assess the current situation

 List the resources available to the project including

 Requirements, assumptions and constraints

 Risks and contingencies

 Compile a glossary of business and data mining terminologies

 Construct a cost-benefit analysis for the project which compares the costs of 

the project with the potential benefits to the business if it is successful.

 Determine business and data mining goals

 Project plan



Data understanding
 Data loading and producing initial data collection report

 Describe data and produce Data description report which includes its format, 
quantity (for example, the number of records and fields in each table), the 
identities of the fields and any other surface features which have been discovered. 
Evaluate whether the data acquired satisfies the requirements or not.

 Explore data by using querying, data visualization and reporting techniques such as 
Distribution of key attributes, Relationships between pairs or small numbers of 
attributes, Results of simple aggregations, Properties of significant sub-
populations, Simple statistical analyses etc.

 Preparation of Data exploration report

 Verify data quality and examine the quality of the data such as data completeness, 
correctness, no. of errors it possesses, identifying missing values in the data etc.

 Generation of Data quality report

 List the results of the data quality verification. If quality problems exist, suggest 
possible solutions.



 Data preparation:

 Takes usually over 90% of our time

 Collection

 Assessment

 Consolidation and Cleaning

 table links, aggregation level, missing values, etc

 Data selection

 active role in ignoring non-contributory data?

 outliers

 Use of samples

 visualization tools

 Transformations - create new variables

Data Preparation



Data Preparation

 Clean data

 Records must be kept at every step in order to operate within the constraints of 
the project.

 The technical constraints and other factors determining the data must also be 
pinned down to eliminate bias and derive insights more easily.

 Select data to be used for analysis. Technical constraints such as limits on data 
volume or data types may be taken care of. the data selection covers selection of 
attributes (columns) as well as selection of records (rows) in a table.

 Construct required data

 Integrate data from multiple databases, tables or records to create new records or 
values.

 Merging table i.e. joining together two or more tables that have different 
information about the same objects.

 Aggregations are done in which new values are computed by summarizing 
information from multiple records and/or tables.



Modeling

 Model building

 Selection of the modeling techniques 

is based upon the data mining objective

 Modeling is an iterative process –

 different for supervised and 

 unsupervised learning

 May model for either descriptive or 

prediction



Modeling
 Select modeling technique

 Make specific assumptions about the data

 Generate test design

 Test design by describing the intended plan for training, testing, and 
evaluating the models. A primary component of the plan is determining how 
to divide the available dataset into training, test and validation datasets.

 Build model and Run the modelling tool on the prepared dataset to create one 
or more models.

 List the parameters and their chosen values, along with the rationale for the 
choice of parameter settings.

 Build a Model and describe the resulting models, report on the interpretation 
of the models and document any difficulties encountered with their 
meanings.

 Interpret and access the models according to domain knowledge, data mining 
success criteria and desired test design.

 Revised parameter settings according to the model assessment



Data Mining Approaches:



Different Types of Models
Prediction Models for Predicting and Classifying

• Regression algorithms (predict numeric outcome):  neural networks, 

rule induction, CART (OLS regression, GLM)

• Classification algorithm predict symbolic outcome): CHAID (CHi-

squared Automatic Interaction Detection), C5.0 (discriminant analysis, 

logistic regression)

Descriptive Models for Grouping and Finding Associations
• Clustering/Grouping algorithms:  K-means, Kohonen

• Association algorithms:  apriori, GRI etc.,



Knowledge Discovery - Data Mining Algorithms

 Market Basket Analysis

 Memory-based reasoning

 Cluster detection

 Link analysis

 Decision trees and rule induction algorithms

 Neural Networks

 Genetic algorithms



Market Basket Analysis

 A type of clustering used to predict purchase patterns.

 Identify the products likely to be purchased in conjunction with other 

products

 E.g., the famous (and apocryphal) story that men who buy diapers on Friday nights 

also buy beer.

Memory-based reasoning

 Use known instances of a model to make predictions about unknown 

instances.

 Could be used for sales forecasting or fraud detection  by working from known 

cases to predict new cases.



Cluster detection

 Finds data records that are similar to each other.

 K-nearest neighbors (where K represents the mathematical distance to the 
nearest similar record) is an example of one clustering algorithm.

Link Analysis
 Follows relationships between records to discover patterns

 Link analysis can provide the basis for various affinity marketing programs

 Similar to Markov transition analysis methods where probabilities are 

calculated for each observed transition.



Decision trees and rule induction 

algorithms

 Pulls rules out of a mass of data using classification and regression trees 
(CART) or Chi-Square automatic interaction detectors (CHAID)

 These algorithms produce explicit rules, which make understanding the 
results simpler.

 Rule Induction :

 Intuitive output

 Handles all forms of numeric data, as well as non-numeric (symbolic) data

 C5 Algorithm a special case of rule induction

 Target variable must be symbolic



 Rule induction 
 Produces decision trees:

 income < $40K

 job > 5 yrs then good risk

 job < 5 yrs then bad risk

 income > $40K

 high debt then bad risk

 low debt then good risk

 Or Rule Sets:

 Rule #1 for good risk:

 if income > $40K

 if low debt

 Rule #2 for good risk:

 if income < $40K

 if job > 5 years

Cat. % n
Bad 52.01 168

Good 47.99 155
Total (100.00) 323

Credit ranking (1=default)

Cat. % n
Bad 86.67 143

Good 13.33 22
Total (51.08) 165

Paid Weekly/Monthly

P-value=0.0000, Chi-square=179.6665, df=1

Weekly pay

Cat. % n
Bad 15.82 25
Good 84.18 133
Total (48.92) 158

Monthly salary

Cat. % n
Bad 90.51 143

Good 9.49 15
Total (48.92) 158

Age Categorical
P-value=0.0000, Chi-square=30.1113, df=1

Young (< 25);Middle (25-35)

Cat. % n
Bad 0.00 0
Good 100.00 7
Total (2.17) 7

Old ( > 35)

Cat. % n
Bad 48.98 24
Good 51.02 25
Total (15.17) 49

Age Categorical
P-value=0.0000, Chi-square=58.7255, df=1

Young (< 25)

Cat. % n
Bad 0.92 1
Good 99.08 108
Total (33.75) 109

Middle (25-35);Old ( > 35)

Cat. % n
Bad 0.00 0
Good 100.00 8
Total (2.48) 8

Social Class

P-value=0.0016, Chi-square=12.0388, df=1

Management;Clerical

Cat. % n
Bad 58.54 24

Good 41.46 17
Total (12.69) 41

Professional



Apriori

 Seeks association rules in dataset

 ‘Market basket’ analysis

 Sequence discovery



Neural Networks

 Attempt to model neurons in the brain

 Learn from a training set and then can be used to detect 
patterns inherent in that training set

 Neural nets are effective when the data is shapeless and lacking 
any apparent patterns

 May be hard to understand results

 Difficult interpretation

 Tends to ‘overfit’ the data

 Extensive amount of training time

 A lot of data preparation

 Works with all data types

Output

Hidden layer

Input layer



Neural Network : Example



Evaluation

 A revision sub-step is also present in this, as a way to fine-tune the solution 

offered by this process.

 Checking if the process makes sense in a sustainable and scalable fashion is 

done by going back to the business understanding roots

 A report is compiled for documentation.



 Model Evaluation

 Evaluation of model:  how well it performed on test data

 Methods and criteria depend on model type:

 e.g., coincidence matrix with classification models, mean error rate with regression 

models

 Interpretation of model:  important or not, easy or hard depends on algorithm



Deployment

 Plan monitoring and maintenance by summarising the monitoring and 

maintenance strategy, including the necessary steps and how to perform 

them.

 Produce final report which will includes all of the previous deliverables, 

summarising and organizing the results.

 Final presentation

 Review project



 Deployment

 Determine how the results need to be utilized

 Who needs to use them?

 How often do they need to be used

 Deploy Data Mining results by:

 Scoring a database

 Utilizing results as business rules

 interactive scoring on-line



Summary of CRISP-DM



Next Sessions :

 CRISP-DM walkthrough with example project (End-to-End)

 Modeling Techniques in detail

 Visualization techniques (Dos-n-Don’t)

 Thank you NUS BACT and its members.

 Please provide feedback and queries to 

 Shriranga Kulkarni [Shriranga.Kulkarni@gmail.com] Or 

 https://www.linkedin.com/in/shrirangakulkarni/
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