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About corrplot

Matrix Visualization

Matrix visualization is to convert a digital matrix to a graph.
@ Presentation
O Glyph
Q@ Color
© Other details
o Model

@ Seriation (reordering) model
@ Optimization algorithms
© Partition algorithms
o Goal
@ Display data vividly
@ Find the hidden pattern in data (clustering?)



About corrplot
©0000000

Function in corrplot Package

Function:

e corrplot()
corrplot.circle()
corrplot.ellipse()
corrplot.number()
corrplot.pie()
corrplot.shade()
corrplot.square()

)

corrplot.shade(

corrplot.mtest()

Rforge: http://r-forge.r-project.org/projects/corrplot/
Blog: http://taiyun.cos.name/wp-content/uploads/2009/10/corrplot.zip

R Graph Gallery: http://addictedtor.free.fr/graphiques/graphcode.php?graph=152


http://r-forge.r-project.org/projects/corrplot/
http://taiyun.cos.name/wp-content/uploads/2009/10/corrplot.zip
http://addictedtor.free.fr/graphiques/graphcode.php?graph=152

& § § & ¢ & s & ® 2 B8

C T O o0o0
(1 T X)) o000
0000 000
0000200000
00000000
o0 000
00000 0000
0000000000
0200000000000
00000000
000 00

Figure: circle graph
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Figure: ellipse graph



About corrplot
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Figure: square graph Figure: shade graph
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Figure: image graph
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Figure: pie graph
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Digital Matrix
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Print in Black and White
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Figure: weiqi graph
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Figure: black-white graph
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Test for Association/Correlation(a=0.05)
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Figure: multi-correlation test (blank Figure: multi-correlation test (cross
method) method)
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Confidence Interval(95%)

gear

[ <[ @@l -
N
\_/
X
X
-
NG

O
[ O
ey 000008 oe e I b
} X x * 000000 X X
x@AOOx = ~O0C X)X @O0 X |-
x| > ~OO00OX OO |
X X X X = @O OO X ()| Lo
X X @ X |
O

Ol a
O <0 xx

. OxOOx X0
D X DD X X 08 X O‘, ><\ >< O< )/X\ 08
- dEOx|l | [xx - ~0000x000Ox x()

Figure: duo-square graph Figure: duo-circle graph
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Choose Proper Color

@ interpolate a set of given colors to create new color palettes

colorRampPalette(colors, ...)

@ Examples

colorRamp(colors, bias = 1, space = c("rgb", "Lab"), ...)
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Outline, colorkey, grid, text label, etc
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Figure: outline-0
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About corrplot
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Who cares corrplot?

Figure: Visitor Map
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Summary

@ What can corrplot do?

© Basic seriation: HC, PCA, alphabet
@ Display methods: circle, ellipse, square, etc
© Details: color, grid, colorkey, text-label, etc

o Advantages

@ Creates nice and helpful pictures
@ Flexible and good at details
© Easy and convenience: merely one function (about 400 lines)

@ Disadvantages

@ Lack seriation method
@ Slow and sucks when handle large matrix

@ How to get corrplot:

@ From R-forge
@ Ask me to send
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Why need?

Get the hidden Structure and Pattern:

Figure: random Figure:




Seriation
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How to measure 7

Robinson Matrix and Anti-Robinson Matrix

Figure: Robinson Matrix Figure: Anti Robinson Matrix

0.8

0.6

r 04

F 02



Seriation
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How to measure 7

Robinson Matrix and Pre-Robinson Matrix

Figure: Robinson Matrix
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Combinatorial Optimization Model

@ Anti-Robinson
LD) = Y Idiyj <du)+ Y I(dy>dy)  (21)
j<k<i 1<j<k

@ Hamiltonian path length

n—1
L(D) =) diin (2.2)
i=1
@ Inertia criterion
MD) =YY dyli — j? (2.3)
i=1 j=1

@ Least squares criterion

n n

LD) =) (dij — i j])? (2.4)

i=1 j=1



Seriation
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@ Measure of effectives

n

1 m
M(X) =3 DO wmijlwii+wigoa i i) (25)
i=1 j=1

@ Stress: o
LX)=>"> oy (2.6)
i=1 j=1
o The Moore neighborhood:

min(n,i+1)  min(m,j+1)
0ij =

Z Z (IU — Jik-g)Q (2.7)

k=max(1,:—1) lI=max(1,j—1)
e The Neumann neighborhood :

min(n,i+1) min(m,j+1)

o= >, (wg-ag)?+ Y (wi—xa)® (28)

k=max(1,i—1) l=max(1,j—1)
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Reorder a matrix

@ Five families of methods:
© Robinsonian: Ellipse seriation
@ Dimension reduction: PCA, MDS
© Block modeling: Kmeans, Hierarchical clustering, etc
@ Heuristics: SA, GA, PSO
@ Graph methods: TSP

@ Useful packages in R

@ seriation

@ blockmodeling
Q@ TSP

@ Cairo
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seriation package

Table: Currently implemented methods in seriation package

Algorithm method Optimizes Input data
Simulated annealing "ARSA" Gradient measure dist
Branch-and-bound "BBURCG" Gradient measure dist
Branch-and-bound "BBWRCG"  Gradient measure (weighted) dist
TSP solver "TSP" Hamiltonian path length dist
Optimal leaf ordering "oLo" Hamiltonian path length dist
Bond Energy Algorithm "BEA" Measure of effectiveness matrix
TSP to optimize ME "BEA_TSP"  Measure of effectiveness matrix
Hierarchical clustering "HC" Other dist
Gruvaeus and Wainer "GW" Other dist
Rank-two ellipse seriation ~ "Chen" Other dist
MDS - first dimension "MDS" Other dist

First principal component  "PCA" Other matrix
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seriation package

Table: Implemented loss/merit functions in function criterion.

Name method merit/loss  Input data
Anti-Robinson events "AR_events" loss dist
Anti-Robinson deviations "AR_deviations" loss dist
Gradient measure "Gradient_raw" merit dist
Gradient measure (weighted) "Gradient_weighted"  merit dist
Hamiltonian path length "Path_length" loss dist
Inertia criterion "Inertia" merit dist
Least squares criterion "Least_squares" loss dist
Measure of effectiveness "ME" merit matrix
Stress (Moore neighborhood) "Moore_stress" loss matrix
Stress (Neumann neighborhood)  "Neumann_stress" loss matrix
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e Application Examples
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Application Examples
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Application Examples

A picture is worth a thousand words!
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Application Examples
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Figure: Factor Scores
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Application Examples

Outlier Detection
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Application Examples

Social Networks Analysis
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Application Examples

cDNA Microarray Analysis

S = : GAP Elliptical Nature Genetics
Original Order I'ree Order (’)rdér Order




Application Examples

cDNA Microarray Analysis

GAP Rank-two elliptical seriation Michael Eisen (1998) tree seriation
_Eime time .

Image source: Dr. Chen Chun-houh's slide
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Main Window of Generalized Association Plots
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Four Step of GAP
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Raw Data Maps Sufficient Data Maps
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Elliptical Seriation
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Best Wishes For Youl!

Thank You

Tel: 135-08489467
Email: weitaiyun@gmail.com
Blog: http://taiyun.cos.name
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