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Sources for this lecture

• Text book: Data Mining, Concepts and Techniques, Chapter 1

• Text book: Mining Massive Data Sets, Chapter 1

• Slides by Jiawei Han 

• Slides by Dhaval Patel (Data Mining Course)

• Various online webpages



What is Data Mining?

• Database approach: Data Mining (aka Knowledge Discovery in 
Databases KDD) is extraction of useful patterns from data sources
(databases, text, web, images, …)

• Statistics + Machine learning approach: Data Mining is discovery of 
models for data

• Big data approach: Data mining is automated analysis of massive 
data sets



Data Mining Cycle (Data Cycle)



Data Mining Cycle



What do we mean by Data?



Introduction to Data

• Different Sources / Different forms

Examples:

• Businesses

• Social Media

• Weather Stations

• Hospitals



Forms of Data, examples:

• Record Data (Transactional Databases)

• Temporal Data (Time-series data, Sequence Data)

• Spatial, Spatial Temporal Data

• Graph Data

• Unstructured Data (Facebook status, News Articles)

• Semi-Structured Data (Publications, XML format)

• Data Matrix (Terms and Documents) 



Record Data 



Temporal Data 

• Sequence Data



Temporal Data 
• Time-series data



Temporal Data

• Biological Sequence Data



Interval Data



Spatial Data



Spatial Data

• Average monthly temperature 

of ocean and land



Trajectory Data



Graph Data



Semi-Structured/ Unstructured Data



Data Matrix

• Each Document is a term vector



Some Real World Problems



Group pictures



Relations between genes and diseases



What ads Google should display for me?



What items should Amazon display for me?



Blur faces in the picture 



Is this spam?



Well-known Data Mining Tasks

• Frequent items & Association Rules

• Clustering

• Classification

• Outlier detection

• Data Visualization

• Summarization

• Finding Specific Patterns (Periodicity)



Association Rules and Frequent Itemsets



Clustering

• Find “natural” groupings of the given instances



Classification

• Predict the label of the new data based on pre-given instances



Outlier Detection



Data Visualization



Challenges in Data Mining

• Data is growing (Big data): Computational Challenges

• Data is distributed, changing, evolving: Data Streams

• Real World problems are complex: Text summarization

• Bonferroni Principle (Statistics)

• Privacy and ethical issues
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Explosive Growth of Data



Research On Data Mining
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Journals and Conferences on Data Mining

• Data mining and KDD (SIGKDD: CDROM)
• Conferences: ACM-SIGKDD, IEEE-ICDM, SIAM-DM, PKDD, PAKDD, etc.

• Journal: Data Mining and Knowledge Discovery, KDD Explorations, ACM TKDD

• Database systems (SIGMOD: ACM SIGMOD Anthology—CD ROM)
• Conferences: ACM-SIGMOD, ACM-PODS, VLDB, IEEE-ICDE, EDBT, ICDT, DASFAA

• Journals: IEEE-TKDE, ACM-TODS/TOIS, JIIS, J. ACM, VLDB J., Info. Sys., etc.

• AI & Machine Learning
• Conferences: Machine learning (ML), AAAI, IJCAI, COLT (Learning Theory), CVPR, NIPS, etc.

• Journals: Machine Learning, Artificial Intelligence, Knowledge and Information Systems, IEEE-PAMI, etc.

• Web and IR
• Conferences: SIGIR, WWW, CIKM, etc.

• Journals: WWW: Internet and Web Information Systems, 

• Statistics
• Conferences: Joint Stat. Meeting, etc.

• Journals: Annals of statistics, etc.

• Visualization
• Conference proceedings: CHI, ACM-SIGGraph, etc.

• Journals: IEEE Trans. visualization and computer graphics, etc.



Next lecture:

• Statistical Description of Data

• Visualization


