Clustering



Explorer: clustering data

= WEKA contains “clusterers” for finding groups of

similar instances in a dataset

= Implemented schemes are:

— k~-Means, EM, Cobweb, X-means, FarthestFirst

= Clusters can be visualized and compared to “true”

clusters (if given)
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= Weka Explorer
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= Weka Explorer
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= Weka Explorer

| Preprocess | Classify | Cluster | Associste | Select attributes | Visualize |

Clusterer
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= Weka Explorer
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Weka Explorer
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Cluster data using the k means algorithm More SYNOPSTIS
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= Weka Explorer
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= Weka Explorer
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£ Weka Clusterer Visualize: 12:19:11 - SimpleKMeans (iris) B =) Q

X Instance_number (Num) v | Y: sepallength (Mum) v
Colour: Cluster (Mom) v | |Select Instance v
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Experiment other visualization options



Experiment different
clustering parameters and algorithms
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Download and Unzip “gcluto_1_0.zip”
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gCLUTO “doc” Subfolder and Files
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For more information on CLUTO (original
non-graphical version), download and Unzip
“cluto-2.1.1.zip" at:



gCLUTO “windows” Subfolder and Files

Executable file;
Double-click to run the program

Folders X —
() Cluto Datasets A~ '/j VS geluto
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I oCluto

F°8 Window Help
Open Project  Ctrl-O
Save Project  Ctrl-S
Close Project

Print Ctrl-P
Print Setup

Page Setup

Print Preview

Show Error Log Ctrl-E
Quit Ctrl-Q

Create a new project



File Window Help

D)projects
(Dwindows
[Z] README

Create a new
“projects” subfolder

My Network  File name; I—l'
Places
Save as type: Al files %) >




File Window Help

New Project

Save in: bpsoiects l & k¢ B3~

My Recent
Documents

€

Desktop




X
I oCluto

File Project Window Help
genes]-test




I oCluto
File Nd{9Ea8 ‘Window Help

t.| Import Data Hl-I |

Import data into the currect project



File Project Window Help
genes]-test

Import Data

(* Matrix File © Graph File " Delimited File

% Browse I

Row File

I— Browse I

Column File

" bows |

Row Class File

,— Browse I

Deliminated File Options

I™ Use 1st column as Bow Labels

™ Use 1st row as Column Labels

Delimiters

I~ Tab I” Semicolon I™ Comma I~ Space ™ Other I

OK I Cancel I




File Project Window Help

Matrix File

My Recent
Documents

€

Desktop

i,
My Documents
My Computer
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Look in: I 3 gcluto-1.0
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(D)linux
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D)projects
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at the "matrices” subfolder

File name: | _ﬂ Open

Files of type: | Cluto Matrix (*.mat) | Cancel

™ Open as read-only

Deliminated File Options
I™ Use 1st column as Bow Labels
™ Use 1st row as Column Labels

Delimiters
I~ Tab I” Semicolon I™ Comma I~ Space ™ Other I—

Cancel |
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] genes

My Recent genes2
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€
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q File name: |
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™ Open as read-only
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Cancel

Lef L

Deliminated File Options
I™ Use 1st column as Bow Labels
™ Use 1st row as Column Labels
Delimiters
I~ Tab I” Semicolon I™ Comma I~ Space ™ Other I

Cancel |




File Project Window Help

genes]-test

Import Data

* Matrix File © Graph File ¢ Delimited File

C:\downloads'\Cluto\gcluto_1_04gcluto-1.0%matriceshgenes.

C:\downloads\Clutohgcluto_1_0hgcluto-1.0%matriceshgenesl.

Column File
I Browse I

Row Class File

l— Browse I

Deliminated File Options

[ Use1st column as Fow Labels

[~ Usel s Column Labels

Delimiters
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I oCluto - [genes1]

] File Project Data Window Help 8 X
= (¥ genesl-test Dense Matrix j
) genest ] 3

5HT1b 0.340000 0.430000 0.880000 1.000000 0.730000 0.980000 0.750000 0.660000 0.720000
BHT2 0.350000 0.610000 0.830000 0.810000 1.000000 0.970000 0.330000 0.550000 0.660000
5HT3 0.510000 0.360000 0.660000 1.000000 0.660000 0.560000 0.360000 0.180000 0.170000
ACHE 0.570000 0.530000 0.750000 0.760000 0.830000 0.960000 1.000000 0.840000 0.540000
actin 0.720000 0.300000 1.000000 0.930000 0.760000 0.850000 0.880000 0.650000 0.580000
aFGF 0.160000 0.210000 0.530000 0.770000 0.320000 0.650000 1.000000 0.250000 0.230000
BDNF 0.020000 0.040000 0.290000 0.260000 0.280000 0.430000 0.330000 0.260000 1.000000
bFGF 0.630000 0.530000 0.850000 0.900000 1.000000 0.930000 0.950000 (0.940000 0.970000
Brm 0.870000 1.000000 0.520000 0.360000 0.360000 0.230000 0.130000 0.060000 0.070000
ccol 0.870000 0.920000 0.980000 0.950000 0.610000 1.000000 0.930000 0.870000 0.840000
CCo2 1.000000 0.830000 0.740000 0.700000 0.810000 0.830000 0.960000 0.740000 0.860000
cellubrevin |0.780000 1.000000 0.930000 0.920000 0.750000 0.830000 0.760000 0.240000 0.380000 L
cjun 0.710000 0.680000 0.670000 0.680000 0.660000 0.800000 0.700000 0.760000 1.000000
CNTF 1.000000 0.930000 0.660000 0.890000 0.910000 0.790000 0.810000 0.750000 0.820000
CNTFR 1.000000 0.300000 0.780000 0.830000 0.870000 0.830000 0.930000 0.330000 0.810000
CX43 0.880000 0.750000 0.990000 1.000000 0.900000 0.970000 0.980000 0.880000 1.000000
cyclinA 1.000000 0.890000 0.830000 0.720000 0.750000 0.710000 0.640000 0.640000 0.550000
cyclinB 1.000000 0.980000 0.770000 0.590000 0.610000 0.480000 0.280000 0.030000
EGF 0.860000 0.870000 1.000000 0.720000 0.790000 0.680000 0.790000 0.710000 0.580000
FABP 0.730000 0.750000 0.830000 0.900000 0.830000 1.000000 0.850000 0.630000 0.680000
G6718086  |0.300000 1.000000 0.680000 0.680000 0.560000 0.410000 0.250000 0.160000 0.150000
G67186 0.970000 1.000000 0.720000 0.770000 0.440000 0.420000 0.260000 0.110000 0.070000
GADES 0.910000 0.830000 0.860000 0.970000 0.870000 1.000000 0.790000 0.720000 0.510000
GADG7 0.350000 0.460000 0.950000 0.830000 0.810000 1.000000 0.810000 0.660000 0.720000
GAP43 0.580000 0.650000 1.000000 0.630000 0.630000 0.640000 0.650000 0.630000 0.540000
GFAP 0.520000 0.380000 0.810000 1.000000 0.940000 0.560000 0.910000
GMFb 1.000000 0.970000 0.830000 0.940000 0.920000 0.510000 0.880000 0.750000 0.430000
GRal 0.050000 0.230000 0.800000 0.620000 0.850000 0.850000 0.850000 1.000000 1.000000
GRa2 0.660000 0.690000 1.000000 0.980000 0.980000 0.930000 0.940000 0.840000 0.890000
GRa3 0.440000 0.690000 0.720000 1.000000 0.860000 0.900000 0.810000 0.570000 0.260000 v
< \ >




I oCluto - [genes1]

] File Project Data Window Help 8 X
= (¥ genesl-test Dense Matrix j
=] g 1 -
ELO:: 5HT1b 0.340000 0.430000 0.880000 1.000000 0.790000 0.980000 0.750000 0.660000 0.720000
Delete BHT2 0.350000 0.610000 0.890000 0.810000 1.000000 0.970000 0.330000 0.550000 0.660000
5HT3 0.510000 0.360000 0.660000 1.000000 0.660000 0.560000 0.360000 0.180000 0.170000
S —— ACHE 0.570000 0.530000 0.750000 0.760000 0.830000 0.960000 1.000000 0.840000 0.540000
actin 0.720000 0.300000 1.000000 0.930000 0.760000 0.850000 0.880000 0.650000 0.580000
aFGF 0.160000 0.210000 0.530000 0.770000 0.320000 0.650000 1.000000 0.250000 0.230000
BDNF 0.020000 0.040000 0.230000 0.260000 0.280000 0.430000 0.330000 0.260000 1.000000
bFGF 0.630000 0.530000 0.850000 0.900000 1.000000 0.930000 0.950000 (0.940000 0.970000
Brm 0.870000 1.000000 0.520000 0.360000 0.360000 0.230000 0.130000 0.060000 0.070000
ccol 0.870000 0.920000 0.980000 0.950000 0.610000 1.000000 0.930000 0.870000 0.840000
CCo2 1.000000 0.890000 0.740000 0.700000 0.810000 0.830000 0.960000 0.740000 0.860000
cellubrevin |0.780000 1.000000 0.930000 0.920000 0.750000 0.830000 0.760000 0.240000 0.380000 B
cjun 0.710000 0.680000 0.670000 0.680000 0.660000 0.800000 0.700000 0.760000 1.000000
CNTF 1.000000 0.930000 0.660000 0.890000 0.910000 0.790000 0.810000 0.750000 0.820000
CNTFR 1.000000 0.300000 0.780000 0.830000 0.970000 0.830000 0.930000 0.330000 0.810000
CX43 0.880000 0.750000 0.930000 1.000000 0.300000 0.970000 0.980000 0.880000 1.000000
cyclinA 1.000000 0.890000 0.830000 0.720000 0.750000 0.710000 0.640000 0.640000 0.550000
cyclinB 1.000000 0.980000 0.770000 0.590000 0.610000 0.480000 0.280000 0.030000
EGF 0.860000 0.870000 1.000000 0.720000 0.790000 0.680000 0.790000 0.710000 0.580000
FABP 0.730000 0.750000 0.830000 0.900000 0.890000 1.000000 0.850000 0.630000 0.680000
G6718086  |0.300000 1.000000 0.680000 0.680000 0.560000 0.410000 0.250000 0.160000 0.150000
G67186 0.970000 1.000000 0.720000 0.770000 0.440000 0.420000 0.260000 0.110000 0.070000
GADGB5 0.910000 0.830000 0.860000 0.970000 0.870000 1.000000 0.790000 0.720000 0.510000
GADG7 0.350000 0.460000 0.950000 0.830000 0.810000 1.000000 0.810000 0.660000 0.720000
GAP43 0.580000 0.650000 1.000000 0.630000 0.630000 0.640000 0.650000 0.630000 0.540000
GFAP 0.520000 0.380000 0.810000 1.000000 0.940000 0.560000 0.910000
GMFb 1.000000 0.970000 0.830000 0.940000 0.920000 0.510000 0.880000 0.750000 0.430000
GRal 0.050000 0.230000 0.800000 0.620000 0.850000 0.850000 0.850000 1.000000 1.000000
GRa2 0.660000 0.690000 1.000000 0.980000 0.980000 0.930000 0.940000 0.840000 0.890000
GRa3 0.440000 0.690000 0.720000 1.000000 0.860000 0.900000 0.810000 0.570000 0.260000 v
< \ >




B oCluto - [genes1] - | |C

] File Project Data Window Help
= @ genesl-test |Dense Matrix -

B genest 1 2 3 4 6 7 8 ~
SHT1b 0.340000 0490000  |0.830000 1.000000 | 0.790000 0.980000 0750000 0660000  |0.720000
5HT2 0.350000 0610000  |0.890000 0.810000 1.000000 0.970000  |0.330000 0550000  |0.660000
5HT3 0.510000 0350000  |0.660000 1.000000 | 0.660000 0560000  |0.360000 0180000  |0.170000
Edit Clustering Options i 0.540000

: 0.580000
~ Cluster Method Number of Clusters bso000 0.230000
(+ Repeated Bisection o bE0000 | 1.000000
" Direct 540000 0.970000
(" Agglomerative NG0000 | 0.070000
(" Graph B70000 | 0.840000
Fs0000  |0.860000
p40000 | 0.330000
Simieity Functon|Cosne = Ciiterion Function |2 ~l peoooo  [1ooo000 |
RowModel  [None <] Numbet of trations [j5 fsoooo  |0.820000
ol - L h90000 | 0.810000
olurnn Model I"'J':'”':‘ LI Minimurn Component |1 530000 1.000000
T Nearest Neichbors 7 540000 | 0.550000
epnitocel |AsmetioDirect 7] i 150000
Number of Trials [~ Edge Pr ) F10000 | 0.580000
. L , 590000 | 0.680000
Cluster Selection IBesl 'I 2w Prut } IIBEIIJlJO 0150000
I~ K-Way Refine Colurnn Prune J 100000 | 10000 0.070000
f20000 0.510000
560000 | 0.720000
— — 530000 | 0.540000
pe0000  |0.910000
GMFb 1.000000 0.970000  |0.890000 0.940000 |0.920000 0510000 |0.850000 0.750000  |0.430000
GRal 0.050000 0.230000  |0.800000 0620000 | 0.850000 0.850000  |0.850000 1.000000 1,000000
GRa2 0.660000 0,690000 1.000000 0.980000 | 0.330000 0.990000 |0.940000 0840000  |0.890000
GRa3 0.440000 0690000  |0.720000 1.000000 | 0.860000 0.900000  |0.810000 0570000  |0.260000 v
< | >




I oCluto - [solution 1]

"] File Project Solution Window Help

- (9 genesl-test

=3 genest
® solution 1

solution 1 - Solution Results

Clustering Options
Method: Repeated Bisection
CRfun: 12

RowModel: None

Col Prune: 1.000

Nearest Nieghbors: 4
KTrials: 10

10-way clustering: [70 of 70]
Cluster

2
~
L3

(L= == o B L= L= I B L L L =]
T W N R W N Re
=Y

il

o to Top

Descriptive & Descriminating Features

Cluster 0  Size:2 ISim: 0985  ESim: 0.752
Descriptive: 1 19.7%
Descriminating: 1 147%
Cluster 1 Size:2 I1Sim:0.948  ESim:0.770
Descriptive: 8 12.3%
Descriminating: 3 15.8%
Cluster 2 Size:2  1Sim: 0897  ESim: 0.723
Descriptive: 0 18.5%
Descriminating: 0 15.5%
Cluster 3 Size:2  1Sim: 0954  ESim: 0.817

Descriptive: 1" 17.1%

Simfun: Cosine
Col Model : None
EdgePrune: 0.000
MinComponent: 1
Hiterations: 10

1Sim

0.985
0.949
0.897
0.954
0.940
0.968
0.919
0.965
0.930
0.953

1

13

1

19.7%
13.2%

10.5%
13.8%

15.2%
10.5%

14.8%

1Sdev
0.000
0.000
0.000
0.000
0.013
0.009
0.013
0.005
0.016
0.022

13

12

HClusters: 10

Graph Model: Asymetric-Direct
VertexPrune: 0.000

CSType: Best

ESim ESdev
0.752 0.034
0.770 0.036
0.723 0.053
0.817 0.051
0.814 0.034
0.875 0.014
0.836 0.050
0.884 0.007
0.851 0.033
0.885 0.029
17.1% 3

105% 16
9.8% 15

13.2% 0

136% 4
9.7% 1

13.3% 13

10.3%
87%

9.1%
12.1%

11.5%
9.0%

11.5%




I oCluto - [solution 1]

"] File Project Solution Window Help

- (9 genesl-test
=3 genest

ep™

Open
Close
Save
Delete

Recluster

~~luytion 1 - Solution Results

ions

eated Bisection

one

Create Matrix Visualization

000

Create Mountain Visualization ‘
ghbors: 4

HTrials: 10

10-way clustering: [70 of 70]
Cluster

2
~
L3

(L= == o B L= L= I B L L L =]
T W N R W N Re
=Y

il

o to Top

Descriptive & Descriminating Features

Cluster 0  Size:2 ISim: 0985  ESim: 0.752
Descriptive: 1 19.7%
Descriminating: 1 14.7%
Cluster 1 Size:2 I1Sim:0.948  ESim:0.770
Descriptive: 8 12.3%
Descriminating: 3 15.8%
Cluster 2 Size:2  1Sim: 0897  ESim: 0.723
Descriptive: 0 18.5%
Descriminating: 0 15.5%
Cluster 3 Size:2  1Sim: 0954  ESim: 0.817

Descriptive: 1" 17.1%

Simfun: Cosine
Col Model : None
EdgePrune: 0.000
MinComponent: 1
Hiterations: 10

1Sim

0.985
0.949
0.897
0.954
0.940
0.968
0.919
0.965
0.930
0.953

1

13

1

19.7%
13.2%

10.5%
13.8%

15.2%
10.5%

14.8%

1Sdev
0.000
0.000
0.000
0.000
0.013
0.009
0.013
0.005
0.016
0.022

13

12

HClusters: 10

Graph Model: Asymetric-Direct
VertexPrune: 0.000

CSType: Best

ESim ESdev
0.752 0.034
0.770 0.036
0.723 0.053
0.817 0.051
0.814 0.034
0.875 0.014
0.836 0.050
0.884 0.007
0.851 0.033
0.885 0.029
17.1% 3

105% 16
9.8% 15

13.2% 0

136% 4
9.7% 1

13.3% 13

10.3%
87%

9.1%
12.1%

11.5%
9.0%

11.5%




M oCluto - [mountain visualization 1]

"] File Project Mountain Window Help -8 X
@ genesl-test
=3 genest

S @ solution 1

O mountain visualization 1




M oCluto - [mountain visualization 1]

"] File Project Mountain Window Help -8 X
@ genesT-test
=3 genest
- @F Open
Close
Save
Delete
Recluster

Create Matrix Yisualization

Create Mountain Yisualization




I oCluto - [matrix visualization 1]

] File Project Matrix MWindow Help

@& genesltest
=3 genes

= @ solution 1

- [EZ] matrix visualization 1
&> mountain visualization 1
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Using other data sets



Preparing the data



Opening “housing.dat”

N

Excel

E3 Microsoft Excel - Book1 - | 'S'IEJ

i) Fle Edt WView Insert Format Tools Data Window Help  Adobe PDF
idﬁﬂuédldulIVi_il&% F |9 - -Gl BEME'

Type a question for help

o -BU/EEEE)S kRN E

~ -8 X

- O A a

Pig) ® 2 cg @ K )05 6 | [ By g | ¥dReply with Changes... End Review...

:

RrEhER, )
Al

- ~
A | B | ¢ | [ E | F [ 6 [ H | v [ J [ K | L | m [ N | 0 [ F

1 -
| 2 |
i Text Import Wizard - Step 1 of 3 E L
| 5 | The Text Wizard has determined that your data is Fixed Width.
i If this is correct, choose Next, or choose the data type that best describes your data.
L Original data type
i the file type that best describes your data:
| 9 | i - Characters such as commas or tabs separate each field.
% Jth - Fields are aligned in columns with spaces between each field.
12 | Start import at row: File grigin: 437 : OEM United States v

13
14|
15 | Preview of file C:\Caldas\Teaching|CE 395RS - Fall 2005\Datasets\UCI\housing.data.
| 16 | 1] 0.00632 18.00 2.310 O 0.5380 6.5750 65.20 4.0%00 1 {°
17 | 2] 0.02731 0.00 7.070 0 0.4690 6.4210 78.90 4.9671 2 {
18 | 12| 0.02729 ©0.00 7.070 0O 0.4690 7.1850 61.10 4.9671 2

19 14| 0.03237 0.00 2.180 0 0.4580 6.9980 45.80 6.0622 3
20| 5{0.06905 0.00 2.180 0 0.4580 7.1470 $4.20 6.0622 3 (v
21 ] < | >
| 22
23 [(mext> |[ Enish |
| 24 |
25
| 26 |
| 27 |
| 28
A L
30
| 31

%) | v
4 4 » »)\Sheetl { Sheet2 { Sheet3 / 1% | |

Ready




In this data set “space”

RN " |
e B B B 1 IS [

That's not always the case

E3 Microsoft Excel - Book1
i3] Fle Edt View Insert Fomat Tooks Data Window Help Adobe PDF
== Q|7§| d 52 F 9 - [l Bgnrial

< | (2] Hy B3 | ¥4 Reply with Changes..._End Review. .. !

+10 +|B U|E==MH$ % 5% E

Type a question for help

IS the delimiter

- .5 X

:

PR
Al

N

f

A

B

l

EEEEEEREN

—_
o

—_
=

|

—_
N

|

—_
w

|

—_
E=N

—_
m

pry
(a3}

—
-~

|

=y
w

|

—
[(=}

[}
o

EEEEEEEEEEE

Ready

Text Import Wizard - Step 2 of 3

Delimiters

Data preview

["] semicolon
] other: D

[[] comma

Treat consecutive delimiters as one

Text gualifier:

This screen lets you set the delimiters your data contains. You can see
how your text is affected in the preview below.

.00632
.02731
.0z72z9
.03237
.06908

== == =

12.00
n.0o0
p.00
n.0o0
p.oo

310
070

.070
-180

180

===

s380
4690
. 4690
.4580
4580

OO0 o000

. 5750

4210

.1850
.9980
.1470

1.0900
H.9671
H.9671
B.0622
£.0622

[OJEO NN S S e

goe
g4z
g4z
gzz
gzz

£

e

[ Cancel ][ < Back ][

Finish |

i« » w)\Sheetl [ Sheet2 [ Sheet3 /




Check the data

- make sure that all columns are complete
- preprocess the data, if needed

- eliminate unnecessary columns

B3 Microsoft Excel - housing g

¢c4] Fle Edt View Insert Format Tools Dsta Window Help Adobe PDF

HANEA" RERETIE NN A A NS AR TRal | W - L -0 - |BUEEEE)S

RS st W 2 Y| A, Ay @] o Reply with Changes... End Revie !

k=R Sl

Al - A
A | B [ ¢ [ D | E F | G H [ J | K L M N [ O AR

1 1 000632 18 231 0 0538 6575 65.2 4.09 1 29 153 3969 498 24
2| 0.02731 0 7.07 0 0469 6421 789 49671 2 242 178 399 9.14 216

3 0.02729 0 7.07 0 0469  7.185 611 4.9671 2 242 17.8 392.83 403 347
4| 0.03237 0 2.18 0D 0458  6.99% 458  6.0622 3 222 187 39463 294 334
|5 | 0.08905 0 2.18 0 0458  7.147 542  6.0622 3 222 187 3969 5.33 36.2
1B | 0.02985 0 2.18 0 0458 6.43 587 6.0622 3 222 187 394.12 521 28.7

7 0.08629 125 787 0 0524 6012 B6E 55605 5 311 152 3956 1243 29
18 | 0.14455 125 7.87 0 0524 6172 9.1 59505 5 an 152 3968  19.15 271
9 | 0.21124 125 787 0D 0524 563 100 B.0821 5 311 152 38663 2993 16.5
110 0.17004 125 7.87 0D 0524 6004 859 65921 5 an 152 38671 17.1 18.9
11 0.22489 125 7.67 0 0524 6377 943  6.3467 5 3 152 39252 2045 15
112 0.11747 125 7.87 0 0524 5009 829 6227 5 3 152 3969 1327 18.9
[13] 0.09378 125 7.87 0D 0524 5839 39 54509 5 an 152 3905 1571 217
14| 062976 0 8.14 0 0538 5949 B18 47075 4 307 21 396.9 8.26 20.4
15 0.63796 0 8.14 0 0538 6.0% 845  4.4619 4 307 21 38002 1026 18.2
116 | 062739 0 8.14 0 0533 5834 565  4.4986 4 307 21 39582 8.47 19.9
117 | 1.05393 0 8.14 0 0538 593 293 4.4986 4 307 21 386.85 6.58 231
18| 0.7542 0 8.14 0 0538 559 817 42579 4 307 21 38675 1467 175
19 0.80271 0 8.14 0 0538 545 36 3.795 4 307 21 28899 1169 2022
20 0.7258 0 8.14 0 0538 5727 695  3.7965 4 307 21 39095 1128 18.2
121 | 1.25179 0 8.14 0 0538 557 98.1  3.7979 4 307 21 3es7 2102 136
122 0.85204 i] 8.14 0D 0538 595 892 40123 4 307 21 39253 1383 196
23| 1.23247 0 8.14 0 058 6142 917 39769 4 307 21 ES 1872 15.2
24 0.98843 0 8.14 0 0538 5813 100 4.0952 4 307 21 39454 1988 145
125 0.75026 0 8.14 0 053 5924 941 43996 4 307 21 39433 16.3 156
126 | 0.84054 0 8.14 D 0538 559 857  4.4546 4 307 21 30342 1651 13.9
127 | 067191 0 8.14 0 058 5813 903 4682 4 307 21 37RE8 1481 16.6
26 0.95577 0 8.14 0 0538 6047 888  4.4534 4 307 21 30638 1728 14.8
129 | 0.77293 i 8.14 D 0538 6495 944 44547 4 307 21 36794 128 18.4
130 1.00245 0 8.14 0 053 6674 873 4239 4 307 21 38023 1198 21
31| 1.13081 0 8.14 0D 058 5713 941 4233 4 307 21 36047 26 127

1 2EATD n a14 n [ E=e=] RN72 100 A 178 A N7 " AR T2 12 N4 14 5 i

i« » n)\housing/ [< 2l

Ready NUM




In this example, I will eliminate:

— First column: empty

— Last column: predicted value (don't need it for
clustering

B3 Microsoft Excel - housing Q@

E‘_l] File Edt Wiew Insert Format Tools Data Window Help Adobe PDF

HIRNr=N " WEWE = NN A N W= A RN RN | i Arial 10 ¢ B U|===5H]8§ % %= _&‘A'E
EN Wt s e I RS | | [y g Reply with Changes... End Revie !
inesl
Al b # 0.00632
A | B [ ¢ | b J E | F 6 [ H [ 1 [ K [ L I v» [ N [ o [ =%
1 0.00832! 18 2.3 0 0.538 6.575 65.2 4.09 1 296 15.3 396.9 4.98
|2 | 00273 0 7.07 0 0.469 6.421 789 49671 2 242 17.8 396.9 9.14
| 3| 0.02723 1] 7.07 0 0.469 7.185 61.1 49671 2 242 17.8 392.83 403
|4 | 0.03237 0 218 0 0.458 6.998 458 6.0622 3 222 187  394.63 2.94
| 5 | 0.08905 a 218 0 0.458 7.147 542 6.0622 3 222 18.7 396.9 533
6 | 0.02985 0 2.18 0 0.458 6.43 58.7  6.0622 3 222 187 39412 521
| 7 | 0.08829 125 787 0 0.524 6012 B66 55605 a 3N 15.2 3956 12.43
| 8 | 0.14455 125 7.87 0 0.524 6.172 96.1 59505 5 3n 15.2 396.9 18.15
19| 0.21124 125 7.67 0 0.524 5631 100 6.0821 5 n 152  386.63 29.93
10| 0.17004 125 7.87 0 0.524 6.004 859 6.5921 ] 311 15.2 386.71 171
11| 0.22489 125 7.87 0 0.524 6.377 943  B.3467 3 n 152 39252 20.45
12| 0.11747 125 7.87 0 0.524 6.009 829 6.2267 8 3n 15.2 396.9 13.27
| 13| 0.09378 125 7.87 0 0.524 51889 39 5.4509 5 311 15.2 3905 15.71
| 14| 0.62976 0 8.14 0 0.538 5949 618 47075 4 307 21 396.9 8.26
115 | 0.63796 u} 8.14 0 0.538 6.096 845 4.4619 4 307 21 380.02 10.26
16| 0.62739 0 8.14 0 0.538 5.834 865  4.4986 4 307 21 395.62 8.47
117 | 1.05393 0 8.14 0 0.538 5935 293  4.4986 4 307 21 386.85 B.58
18| 07842 a 8.14 0 0.538 5.99 81.7 42579 4 307 21 386.75 14.67
19| 0.80271 0 8.14 0 0.538 5.456 366 3.79%5 4 307 21 2868.99 11.69
120 07258 0 8.14 0 0.538 5727 B35  3.7965 4 307 21 390.95 11.28
121 1.25179 1] 814 0 0.538 557 98.1 37979 4 307 21 376.57 21.02
|1 22| 0.85204 0 8.14 0 0.538 5965 832 40123 4 307 21 39253 13.83
123 | 1.23247 u} 8.14 0 0.538 6.142 91.7 39789 4 307 21 396.9 18.72
24| 0.98843 0 8.14 0 0.538 5813 100 4.0952 4 307 21 394,54 19.88
125| 0.75026 0 8.14 0 0.538 5924 94.1 4.3996 4 307 21 394.33 16.3
| 26| 0.84054 1] 8.14 0 0.538 5599 85.7 4.4546 4 307 21 303.42 16.51
127 | 067191 0 8.14 0 0.538 5813 90.3 4.682 4 307 21 376.88 14.81
128 | 0.98577 1] 8.14 0 0.538 6.047 88.8 4.4534 4 307 21 306.38 17.28
29| 077299 0 8.14 0 0.538 6.495 94.4 44547 4 307 21 387.94 12.8
130 | 1.00245 0 8.14 0 0.538 6B74 873 4.239 4 307 21 380.23 11.98
131 1.13081 u} 8.14 0 0.538 5713 94.1 4.233 4 307 21 360.17 226
ic v 138479 n 214 n ne3s RNO72 100 A1TA A N7 M AR 72 13 NA ™
1 4 » )\ housing / |< >




Save the file as CSV

E3 Microsoft Excel - housing J_ Ji||}i|
@ File Edit View Insert Format Tools Data Window Help Adobe PDF Type aquestionforhelp = o & X
: c y > - : Ari = = o «0 .00 | E 1, . .
HRN=N" RERE IS RN A - e A RN Rl | B:_“"" _ 0 -/BUISE=HS % W% FE -S4 !
Pig @ g g @y K )5 0 | (3 Ey (B ] Y4 Reply with Changes..._End Revies...
e ——— — -
Al - A 0.00632
A B C M_| N | 0 [ =

1 [ _0.00632 18 23Ty, 4.98 B
2| 002731 0 7.0 9.14
3| 002729 0 7pf Saem [Sua v @ O Q X i B - Toos~ 403 e
4| 003237 0 21 294
|5 | 0.06905 0 21 Q 533
|6 | 0.02985 0 214y Recent 521
| 7 | 008829 125 7.8 Documents 12.43
| 8 | 014455 125 7.8 19.15
9| p21124 125 78 @ 29.93
110 0.17004 125 7.8 Desktop 171
|11 0.22489 125 7.8 2045
112 0.11747 125 7.8 y 13.27
113 009378 125 7.8 ) 15.71
| 14| 062976 0 8.14 | My Documents 8.26
15| DB379%6 1] 8.1 10.26
i 062739 0 8.1 ~ 8.47
17| 1.05393 0 81 3’ 658
18| 07842 0 814 myComputer 1467
(19 0.80271 0 ed N 11,69

20 0.7258 0 8.1 11.28
[21] 125173 0 81| ooy [0 [ousig cster v v [ ee ]2
|22| 0.85204 0 81 Places | 5ave a5 type: [Text (Tab delimited) ¥ Cancel 1363
|23 1.23247 0 8.1 Text (Tab delimited) A p—— 1872
|24 | 0.98843 0 8.14 0 0538 5.[Unicade Text 21 39454 19.88
25| 0.75026 0 8.14 0 0.538 5.|Microsoft Excel 5.0/35 Workbook 21 39433 16.3
126 0.84054 0 8.14 0 0.538 5 21 30342 16.51
127 | 067191 0 8.14 0 0.538 21 376.88 14.81
128 | 0.95577 0 8.14 0 0.538 . . 4 ] 21 306.38 17.28
129 0.77299 0 8.14 0 0.538 6.495 944  4.4547 4 307 21 387.94 128
130 1.00245 1] 8.14 0 0.538 6.674 87.3 4.239 4 307 21 38023 11.98
131 1.13081 1] 8.14 0 0.538 5713 94.1 4233 4 307 21 36017 26
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I oCluto - [housing cluster csv]

] File Project Data Window Help 8 X
= (% housing IDense Matrix j
) housing cluster csv ] > 7 ~
1 0.006320 18.000000 2.310000 0.538000 £6.575000 65.193337 4.090000 1.000000
2 0027310 7.070000 0.463000 6.421000 78.900002 4.967100 2.000000 1
3 0.027230 7.070000 0.4639000 7.185000 £1.033338 4967100 2.000000
4 0.032370 2.180000 0.458000 £.938000 45,793939 6.062200 3.000000
5 0.063050 2.180000 0.458000 7.147000 54.200001 6.062200 3.000000
[ 0.023850 2.180000 0.458000 6.430000 58.700001 6.062200 3.000000
7 0.088230 12.500000 7.870000 0.524000 6.012000 66.533338 5.560500 5.000000
8 0.144550 12.500000 7.870000 0.524000 £.172000 96.099338 5.950500 5.000000
9 0.211240 12.500000 7.870000 0.524000 5.631000 100.000000 | 6.082100 5.000000
10 0.170040 12.500000 7.870000 0.524000 £.004000 85.900002 £.592100 5.000000
11 0.224830 12.500000 7.870000 0.524000 6.377000 94.300003 6.346700 5.000000
12 0117470 12.500000 7.870000 0.524000 £.009000 82.900002 6.226700 5.000000
13 0.093780 12.500000 7.870000 0.524000 5.883000 39.000000 5.450900 5.000000
14 0.629760 8.140000 0.538000 5.943000 61.793939 4.707500 4.000000
15 0.637360 8.140000 0.538000 6.096000 84.500000 4.461300 4.000000
16 0627330 8.140000 0.538000 5.834000 56.500000 4438600 4.000000
17 1.053930 8.140000 0.538000 5.935000 29.299339 4.498600 4.000000
18 0.784200 8.140000 0.538000 5.930000 81.699337 4.257900 4.000000
19 0.802710 8.140000 0.538000 5.456000 36599938 3.796500 4.000000
20 0.725800 8.140000 0.538000 5.727000 £9.500000 3.796500 4.000000
21 1.251790 8.140000 0.538000 5.570000 98.099338 3.797900 4.000000
22 0.852040 8.140000 0.538000 5.965000 89.199397 4.012300 4.000000
23 1.232470 8.140000 0.538000 £.142000 91.699337 3.976900 4.000000
24 0.988430 8.140000 0.538000 5.813000 100.000000 | 4.095200 4.000000
25 0.750260 8.140000 0.538000 5.924000 94.099338 4.399600 4.000000
26 0.840540 8.140000 0.538000 5.533000 85.693337 4.454600 4.000000
27 0671910 8.140000 0.538000 5.813000 90.300003 4.682000 4.000000
28 0.955770 8.140000 0.538000 £.047000 88.800003 4.453400 4.000000
29 0.772330 8.140000 0.538000 £.435000 94.400002 4.454700 4.000000
30 1.002450 8.140000 0.538000 6.674000 87.300003 4.233000 4.000000 v
< >




B8 oCluto - [housing cluster csv] = }@|@‘

] File Project Data Window Help
= (% housing IDense Matrix -

) housing cluster csv ] > 3 P 5 6 7 ~
1 0.006320 18.000000 2.310000 0.538000 6.575000 £5.199397 4.090000 1.000000

2 0.027310 7.070000 0.463000 6.421000 78.900002 4.967100 2.000000 T
Edit Clustering Options 4.367100 2.000000
6.062200 3.000000
~ Cluster Method Number of Clusters £.062200 3000000
" Repeated Bisection |1 0 £.062200 3.000000
:: g;::merative 5.560500 5.000000
& Graph 5.950500 5.000000
6.082100 5.000000
6.592100 5.000000
. . . — 6.346700 5.000000
Similarity Function l Cosine LI Criterion Function I‘: d 5 556700 E 000000
Row Model m Number of Iterations [{g 5.450900 5.000000
4707500 4.000000
olumn Model  [None ~| Minimum Component [{™ 4.461900 4.000000
Graph Model | Asymetric-Direct LI Nearest Neighbors |4— 4.438600 4.000000
4,438600 4.000000
Number of Trials |10 Edge Prune J 0.00000 4257900 4.000000
Cluster Selection | v| Vertex Prune f 3.796500 4.000000
— ’ L 3.796500 4.000000
I IK-Way Refine Colurmn Prune ). [rooooo | f37s7s00  |4.000000
4.012300 4.000000
3.976900 4.000000
Cluster Cancel 4095200  |4.000000
4.399600 4,000000
26 0.840540 8.140000 0.538000 5.533000 85699957 4454600 4.000000
27 0671910 8.140000 0.538000 5.813000 90.300003 4682000 4.000000
28 0.955770 8.140000 0.538000 6.047000 88.800003 4453400 4.000000
29 0.772930 8.140000 0.538000 6.435000 94400002 4454700 4,000000

30 1.002450 8.140000 0.538000 6.674000 87.300003 4.233000 4.000000 v

< | >




I oCluto - [housing cluster csv]

] File Project Data Window Help - 0 X
= (% housing IDense Matrix j
%) housing cluster csv 1 2 7 €48 [ solution1 | &
1 0.006320 18.000000 2.310000 0.538000 £.575000 £5.199397 4.030000 10
2 0027310 7.070000 0.469000 6.421000 78.900002 4967100 |8 1
3 0.027230 7.070000 0.469000 7.185000 £1.093338 4967100 g8
4 0.032370 2.180000 0.458000 £.998000 45.799393 6.062200 8
5 0.063050 2.180000 0.458000 7.147000 54.200001 6.062200 8
6 0.029850 2.180000 0.458000 6.430000 58.700001 6.062200 g
7 0.088230 12.500000 7.870000 0.524000 6.012000 £6.593338 5.560500 12
8 0.144550 12.500000 7.870000 0.524000 6.172000 96.099398 5.950500 12
9 0.211240 12.500000 7.870000 0.524000 5.631000 100.000000 |6.082100 12
10 0.170040 12.500000 7.870000 0.524000 £.004000 85.900002 £.592100 12
11 0.224330 12.500000 7.870000 0.524000 6.377000 94.300003 6.346700 12
12 0.117470 12.500000 7.870000 0.524000 £.003000 82.900002 6.226700 12
13 0.093780 12.500000 7.870000 0.524000 5.883000 39.000000 5.450900 6
14 0.629760 8.140000 0.538000 5.943000 £1.799339 4.707500 12
15 0.637360 8.140000 0.538000 6.096000 84500000 4 461300 12
16 0.627330 8.140000 0.538000 5.834000 56.500000 4.438600 12
17 1.053930 8.140000 0.538000 5.935000 29.299999 4.438600 6
18 0.784200 8.140000 0538000 5.930000 81699397 4.257300 12
19 0.802710 8.140000 0.538000 5.456000 36.5993938 3.796500 7
20 0.725800 8.140000 0.538000 5727000 £9.500000 3.796500 12
21 1.251790 8.140000 0.538000 5.570000 98.099398 3.797300 12
22 0.852040 8.140000 0.538000 5.965000 89.199997 4.012300 12
23 1.232470 8.140000 0.538000 £.142000 91.699397 3976300 12
24 0.988430 8.140000 0.538000 5.813000 100.000000 | 4.095200 12
25 0.750260 8.140000 0.538000 5.924000 94099398 4.339600 12
26 0.840540 8.140000 0.538000 5.593000 85.699397 4.454600 7
27 0671910 8.140000 0.538000 5.813000 90.300003 4.682000 12
28 0.955770 8.140000 0538000 6.047000 88.800003 4.453400 7
29 0.772330 8.140000 0.538000 £.435000 94.400002 4.454700 12
30 1.002450 8.140000 0.538000 6.674000 87.300003 4.233000 v |12 v
< \ > 4 d >




