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Data Visualisation

What is Textile Plot?

GBR data

Exploratory analysis through Textile Plot
Grouping taxa through Textile Plot



The aim of data visualisation

* |llustrate current status (sensor data)
— Plant status
— Network status

e |llustrate result

* Explore original data
— High dimensional
— Large data (records)
— View the data as it is
— Mixed data types

* Numeric, Logical or Categorical
— Help understanding of data



Parallel Coordinate Plot
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Parallel Coordinate Plot

Edsall, 2002, Unwin et al., 2003, Tory et al., 2004,

v High dimensional

v Large data (records)
v View the data as it is
Mixed data types

* Numeric, Logical or Categorical
Proper choice of coordinates

Help understanding of data
Proper choice of scale and location for each axis



LD triangular display
with squared correlation coefficients
for Control

x o Textile Plots
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Categorical 4 Variables: HLA-C, HLA-B, HLA-DRB1, HLA-DPB1

Easier to grasp whole picture of data
More details if necessary

HLA-C HLA-B HLA-DRB1 HLA-DPB1 HLA-C HLA-B HLA-DRB1 HLA-DPB1 HLA-C HLA-B HLA-DRB1 HLA-DPB1
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Frequencies
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Horizontalisation Criterion

* Choose location and scale of each axis so that
connected line segments become as horizontal
as possible

y; =a;1+ B,X;:coordinateson each axis j=1,2,..., p

P
2 -
>ly,—&lF —» min
j:]. aJ ,ﬂj,_]=1,..,p,§
Kumasaka and Shibata, High-dimensional data

visualisation: The textile plot. 2007, Computational
Statistics and Data Analysis



ZHy, &= L(Z(y., &) )—> min

&, : target horizotal level of theith record

P
Z(yij — &)? = squared deviance of thei th record
=1

fromthe level £



Mixed Data Type Case

If x;Is categorical, apply acontrastto getadatamatrix X

y; =a;1+p,X;: coordinateson the J th axis

Horizontalisation criterion

P
2 -
D lly;—&IF — min
=1 aj,Bj,1=1,..,p.&
determines aunique location of

the levels of each category.

Independent of the choice of contrast
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GBR data

GBRtaxa GBRphysical
1532x37
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Most frequent 50 taxa

taxonl taxon50 covariatel -+ covariate34

site

Data

1189x84

taxonl ... taxon50 : logical
covariatel ... covariate34: numeric

Piers K. Dunstan, Scott D. Foster and Ross Darnell,
Model based group of species across environmental gradients
Ecological Modelling, 2010



Textile Plot (34 covariates and 50 taxa)

Title : datal.csv (=] (=] [x]

File Edit View History Bookmarks Window Help

4 b € file://GBC\GBRIGBR3\datal csv ¥

: AT W%—W’mrﬁﬂm

- It It e Leef D - e L - D D e et -Inf It It I - it Dif Df B o o O o Tl T T Y R

N s 4
- 9|ase
| 745
- ofzaz
1I0si247 - -
- s .42
- 98|7a -
c - |z
=
8 - d | 11845 Hoa -
- 4l 74m
jcd b b 05552
o ooz |TRUE [ O 4| i |
A b D e s | |||
3 Elﬁmtﬁ TRUYG TaupEROE tRUE T | o5 a e £ R ik %ﬁé&m
™ BRI e TRUE .| F o o8| 225 PP
%%%JE“E TRUE . TRUE TiRaeuE palsHeTIas £ 4801 -
TR euRUE TFHRURIRUE TRHRURUE | TRUBUE 36,46 - 26851 1|0zl 7e2
UE 1581 4 22589 -
25819
20172 4
2409
1R I I1of - et i et e It - It In -l -IAEI I 6 I Iy Do e o o L e s It 1ot - ik it -
,g:\‘b A @ “E' o ,.I'.h 5-,5\ o @qu"‘?f‘? Iy o ) Qf\- ") l;b :;a '5,.;: ,b'h > ,‘Ira o -'5"’ ,;‘» 30 .,59'? o q?- ({5 W a{b“l@.@a%&?&%E#@%Egﬁgéi\%q@@"gﬂb ,.;‘. %“"iécpf’{ifggﬁg% e e %szqwgam:ﬁ%d-%ﬂi{igkgémv Ry
e A e e R R B T i s i s R S A g g S IR I T
P R T N e N AR L R O S o T SRR
R, I I i i Bt i i i i i R ol B A AR Rt Y g g A ) Gp A g OQ}IQ;Q:Q,&\ €]
eSSt n e SR S PR e SR e R P
s B B Bl s ey e e G‘b“c, e




Hierarchical Clustering of Axes (Variables)

\

Title : datal.csv
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Order of axes and knots

 Order of axes
— Order appeared in the data table
— Variance of each axis

— Clustering of axes
» Distance of two axes=Sum of squares of slopes

* Ordered single end-linkage clustering algorithm(Hurley,
2004)

* Variables with Knots
— Orthogonal to other variables



Covariates Orthogonal to Existence of
Taxa

Standard deviations and other covariates

(20 covariates)
[1] "GBR_ASPECT" "GBR_SLOPE" "GBR_TS_BSTRESS" "GMCS_STRESS_TMN"

[5] "GMCS_STRESS_IQR" "NO3_SD" "PO4_SD" "02_AV"
[9] "02_SD" "S_SD" "T_SD" "S|_SD"

[13] "CHLA_AV"  "CHLA_SD"  "K490_SD"  "SST_SD"
[17] "BIR_AV" "BIR_SD" "TRWL_EFF_|" "TOPO_CODE"

!

Remove



14 Covariates

Title : dataJ.csv
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14 Covariates
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Groupl: Sand appetite 9 Taxa

 file://GABC\GBR\GBR3\datad csv
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Unknown




Remaining 41 Taxa: Knots: NO3_AV, PO4_AV and K490 AV
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After 3 knots remove

Title : datai0.csv
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Group?2: Most frequent 3 taxa
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Remaining 38 taxa

Unknown

v’v (T )

M”K’ A

N R o S P . A RPN RPN o -
_\qff"b\q'f" qs'.‘-’”\ fs\ S oS g . qﬁ‘ré-:@"’@'@ qf?q\aﬁ\#\\{vﬁ?\ﬂ@\ﬂﬁd&iﬂ@\ﬂh
F S HCIENK S T
oIS ¢ o TN EFT I I I
B < <

i

TRUE

W




Remaining 38 taxa
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Group3: Unique taxon

LN 2 6 file://G-IBC\GBR\GBRI\data15 csv
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Group3: Unique taxon
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Group4:22 taxa
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Group5: 15 taxa
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Grouping taxa through TextilePlot

* Knot covariates removed step by step
* Examine Hierarchical Cluster Tree of Axes (Variables)

J

Group 1 (9)
Sand Appetite and Mud Averse

/

Group 2 (3)
3 Common taxa
Group 3 (1)
Unique
Group 4 (22)
Rz

R

\ Group 5 (15)

-7
Carbonate, Silicate

Gravel, Salinity, Sea surface temperature



Textile Plot Home Page

Textile Plot



http://www.stat.math.keio.ac.jp/TextilePlot/index.html
http://www.stat.math.keio.ac.jp/TextilePlot/index.html
http://www.stat.math.keio.ac.jp/TextilePlot/index.html

