Data Visualization

CSE 6331 / CSE 6362

Data Mining

Fall 1999

Diane J. Cook

Current a nd Ope n Issues n

Data privacy n

Database issues n

Data storage, updating n

Distributed databases n

SQL extensions n

Mining issues n

Scalability n

Interestingness n

Selecting the right algorithm n

Data Preparation - whose responsibility?

KDD Process

Visual Data Mining

n

The power of visual comprehension

n

A picture = a thousand words

n

Examples: Alien , Contact

n

Visual representation of knowledge

n

Charts, graphs, trees, curves, cubes

n

Multi-dimensional representation

n color, shape, texture, gray-level, etc .

Visualizatio n Tools: Re capture

multi-dimensional data

                                                           Give user key abilities

n

                   To compare data

n

                   To control scale (zoom, drill, roll)

n

                   To map visualization back to data

n

                   To filter data for particular subsets

Use at key points in the process

       n

                          Characterize data, decide where to mine

       n

                          Data preparation

       n

                          Direct search for pattern

       n

                          Display data mining results

       n

                          Provide confirmation that data mining

                          was performed correctly (confirm

                          intuitions)

       n

                          Perform DM manually

Data Preparation Example

                                                              Data and Knowledge Visualization

n

                   Visualization of data characterization

n

                   Visualization of association rules

n

                   Cluster analysis

n

                   Classification

n

                   Prediction

n

                   Deviation analysis

n

                   Visual impression of large data mining results

                         n

                                         Arrange and color data items as pixels

                                         ( Keim  et al.´94)

Data Characterization

Data Visualization:  Scatter Plots

                       Data Visualization

Pie Charts

Bar Charts

Turkey BoxPlot

                                                            Multidimensional data

n

                   Volume rendering

n

                   Animation

n

                   Multiple axes

                     Parallel Coordinates (19 85)

n

                   Data multi-dimensional

n

                   Screen two-dimensional

n

                   Use parallel lines

0

50

100

0

$50k

$100k

0

1 (blue)

2 (brown)

3 (green)

age income eyes

Daisy Chart

Data Cube Visualization:  DBMiner

n

Animation capabilities

n

Rotation around all axes

Mineset :  movie ( scatterviz )

Association Rules

Association Rule Visualization:  DBMiner

DBMiner

       Clementine  (UK, boug ht by SPSS)

The Web Node

shows the strength of

associations in the data - i.e.

how often field values

coincide

The Web Node

A closer look confirms that

buying  PEPs  is usually

associated with having fewer

children

Clementine

                       Decision Tree Visualization

n

                   Show physical tree

n

                   Splitting decisions at branch points

n

                   Include relevant information in nodes

                         n

                                         Number (proportion) of records

                         n

                                         Proportion of each prediction value

                         n

                                         Estimate of error

n

                   Ability to navigate and zoom

n

                   Drill through

Decision Trees:  IBM Intelligent Miner

Leaf Node

Decision Trees:  BusinessMine r

Movies

n

                   SGI MineSet  ( dectree )

n

                   TMC Darwin (darwin35, segment 10,

                   segment 19)

Navigatio n

Visually co nstruct / refine tree

Improved  solution

Neural Network Visualization

Debt

Loan

No

Loan

0.123 0.203

0.117 0.545

Income

Neural Networks

                                           Debt

                                                   Loan

                                                                                                              No

                                                                                                              Loan

                                           0.123 0.203

                                                    0.117 0.545

                                                                                                     Income

Neural Networks

                                           Debt

                                                   Loan

                                                                                                              No

                                                                                                              Loan

                                           0.123 0.203

                                                    0.117 0.545

                                                                                                     Income

Neural Networks

                                           Debt

                                                   Loan

                                                                                                              No

                                                                                                              Loan

                                           0.123 0.203

                                                    0.117 0.545

                                                                                                     Income

Neural Networks

                                           Debt

                                                   Loan

                                                                                                              No

                                                                                                              Loan

                                           0.123 0.203

                                                    0.117 0.545

                                                                                                     Income

Neural Networks

                                           Debt

                                                   Loan

                                                                                                              No

                                                                                                              Loan

                                           0.123 0.203

                                                    0.101 0.500

                                                                                                     Income

Neural Networks

                                           Debt

                                                   Loan

                                                                                                              No

                                                                                                              Loan

                                           0.081 0.200

                                                    0.101 0.500

                                                                                                     Income

                                                               Neural Networks:  Previa

n

                   Nodes and lines

n

                   Hinton diagram (link weight represented by

                   square)

NeuroSolutions

NeuroSolutions

Bayesia n Classifier Visualization

n

Right pane:

priors

n

Left pane:

posteriors

n

Ordered by

strength

n

Height:

#instances

n

Mineset

movie

( eviviz )

             Cluster Visua liza tion:  IBM

n

One row per

cluster (# is

% size)

n

Charts show

fields, ordered

by influence

n

Pie:  outer ring

dist for whole,

inner ring for

cluster

n

Bar:  solid bar

for cluster,

transparent

bar for whole
Movie (IMV2Demo, end of Chapter 3)

Hierarchical clustering visualization

               n

                                  XmdvTool , KDD 99, public domain

               n

                                  Clusters in bands

               n

                                  Width of band shows extents

               n

                                  Opacity shows population

Brushing

                                                           Structure-based Bru shing

n

                   User selects region of interest with magenta triangle

n

                   User selects level of detail with colored polyline

Examples

n

                   Movie ( dmtrends ,  sb _brushed_ dd )

                                                            Self-Organizing Maps

n

                   Viscovery SOMine

      SOM Visualization:  SphinxVision

n

                   Color represents field

n

                   Intensity represents strength

n

                   Display #records in a cube

                                                                                               Koh onen Networks

n

                   lectures/applets/ kohonen /e-sample-applet

Time-Series Visualization:  DBMiner

3D Time Series

                                                                      Time Series:  Pre via

n

                   Plot train, test, validation

n

                   Estimated trend on top of all

                                                                                                Spatial Visualization

n

                   Relationships between geographic entities

n

                   Get more information on specific location

n

                   Anti-money laundering data

n

                   Traffic data

n

                   Telcomm data

Spatial Visualization:  GeoMiner

Spatial Associations

                                                                                                                       FIND SPATIAL ASSOCIATION RULE DESCRIBING "Golf Course"

                                                                                                                       FROM Washington_Golf_courses, Washington

                                                                                                                       WHERE CLOSE_TO(Washington_Golf_courses. Obj , Washington. Obj , "3 km")

                                                                                                                             AND Washington.CFCC <> "D81"

                                                                                                                       IN RELEVANCE TO Washington_Golf_courses. Obj , Washington. Obj , CFCC

                                                                                                                       SET SUPPORT THRESHOLD 0.5

Spatial Classification

n

Generalization-

based

induction

n

Interactive

classification

                                                                                        Spatial Clustering

n

                   How can we cluster points?

n

                   What ar e the distinct featur es of the

                   clusters?

There are more customers with university degrees

in clusters located in the West.

Thus, we can use different marketing strategies!

Prediction Visualization:  DBMiner

                                                                Prediction  ( Cle mentine ):

                                                                                                              Profit gains curve

This financial gains curve

shows the change in profit as

more people are mailed

We can select the

customers who will

give maximum

profit, and produce

the final mailing list

Parte k

Conclusions