Data Mining
and Exploration
Spring 2018

Lecturer: Arno Onken
Email: aonken@inf.ed.ac.uk

Institute for Adaptive and Neural
Computation

o, ochool of Informatics

4€9): THE UNIVERSITY
= of EDINBURGH

Edinburgh, 18th January 2018


mailto:aonken@inf.ed.ac.uk

Logistics
* Course website: tinyurl.com/ztb675b
* Lecturer office hours: Tuesdays 14-16 IF 2.27A
* For questions and answers, please use Piazza: tinyurl.com/ycmht6xh
* TA/Demonstrator: Maria Astefanoaei
* Labs:
* Wednesdays: 09:00 — 10:50 (only one lab per week)
* Appleton Tower, room 6.06
* Presentations:
* Poster presentations on research papers during second half of the course
* Potential papers listed on the course website
* Mini-project:
* Apply machine learning methods to a real dataset
* List of potential datasets on the course website
* Project report will be assessed
* Course grade:
* 50% exam
* 35% mini-project
* 15% presentation (10% poster presentation; 5% presentation summaries)




Data

Definition of Data from the Oxford Dictionary:
* Facts and statistics collected together for reference or analysis

* The quantities, characters, or symbols on which operations are performed by
a computer, which may be stored and transmitted in the form of electrical
signals and recorded on magnetic, optical, or mechanical recording media

* Things known or assumed as facts, making the basis of reasoning or

calculation.

Source: https://commons.wikimedia.org/wiki/File:DARPA_Big_Data.jpg

HEH g PSBT LOGS TYPES e S
[[[[[[[ BUANKET _JTH'BGEH
= COLLEeon = ace MREKS 3 e o
T00LS THhNSFEH ANALYSIS ' =
om SHARING cirise
3 JANAGENENT PROCESSING

MAKING
= H"EHPH\SE BUSINES S S[]HWAHE meiEXhHEH SMULATONS NETWORKS -

o SCIBVTISTS e =
DECISON = ppp 2 PQE[EJSE S iNBEEUHATE

OPTIMIZATION = = BB S =

ENSOR

<

STRENANN

= PETABYTES AMOUNT = =
ON_HAND =
EHALLENBESFH rﬁuf 2 £ m= RELATIONAL wereomouosy, = SIATISIICS E52 I]UMMN
= T £3 o = £ FANGE =5 —_
= EXPLORE = %rj g 2 = s ==
=aries = 5 — = wage PP e
it PRMHE]SS § BIESS NELEEHE = e SOURCES = e MANAG

= GRIET

= SEARCH

=

" SYSTEMSSIE

VISUALIZATION
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Data Analysis - Data Mining

Data Analysis: Server Earm at CERN
Inspect, transform > —

and model data to
discover useful
information
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Source: https://commons.wikimedia.rg/wiki/FiIe:CERN_Server_OB.jpg

Data Mining: Particular data analysis
technique; extraction of patterns and
knowledge from large amounts of data for
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Exploratory Data Analysis

Exploratory Data Analysis (EDA) is a tradition of data
analysis to avoid wrong interpretations of suggestive results

EDA emphasises:

* Graphic representation of the data

* Understanding of the data structure

* Robust measures, re-expression and subset analysis

* Tentative model building in an iterative process of model
specification and evaluation

* General scepticism and flexibility with respect to the choice
of methods



EDA: Graphic Representation of the Data
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EDA: Understanding of the Data Structure
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EDA: Robust Measures
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EDA: Tentative Model Building
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Today

* Numerical data description
* Univariate measures
* Location: Where are the data located?
* Scale: How spread out are the data?
* Shape: How symmetric and extended are the data?
* Multivariate measures:
* Covariance and correlation — linear and nonlinear
How strongly are variables associated?
* Data pre-processing
* Standardisation
* Centring matrix
* Scaling to unit variance
* Qutlier detection and removal
* Data visualisation
* Various plots
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