Data Mining with WEKA
(Data Preprocessing)

WEKA: the software

WEKA: Data Mining Software in Java
The Explorer

- Data Preprocessing

- Classification and Regression
- Clustering

- Association Rules

- Attribute Selection

- Data Visualization

The Experimenter
The Knowledge Flow GUI




WEKA: the software (2)

Machine learning/data mining software written in
Java (distributed under the GNU Public License)

Used for research, education, and applications
Complements "Data Mining” by Witten & Frank

Main features:

— Comprehensive set of data pre-processing tools,
learning algorithms and evaluation methods

— Graphical user interfaces (incl. data visualization)
— Environment for comparing learning algorithms

WEKA only deals with “flat” files

Flat file: plain text format

@relation heart-disease-simplified

@attribute age numeric

@attribute sex { female, male}

@attribute chest_pain_type { typ_angina, asympt, non_anginal, atyp_angina}
@attribute cholesterol numeric

@attribute exercise_induced_angina { no, yes}

@attribute class { present, not_present}

@data \
63,male,typ_angina,233,no,not_present

67,male,asympt,286,yes, present Fl at ﬁ 1 e ln

67,male,asympt,229,yes, present

38,female,non_anginal,?,no,not_present ARFF format

(Attribute-Relation File Format)




WEKA only deals with “flat” files

@relation heart-disease-simplified

@attribute age

@attribute sex { female, male} <=

numeric

numeric attribute

nominal attribute

@attribute chest_pain_type { typ_angina, asympt, non_anginal, atyp_angina}
@attribute cholesterol numeric
@attribute exercise_induced_angina { no, yes}
@attribute class { present, not_present}

@data

63,male,typ_angina,233,no,not_present
67,male,asympt,286,yes, present
67,male,asympt,229,yes, present
38,female,non_anginal,?,no,not_present
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Data can be imported from a file in various
formats: ARFF, CSV, C4.5, binary

Data can also be read from a URL or from an SQL
database (using JDBC)

Pre-processing tools in WEKA are called “filters”

WEKA contains filters for:

— Discretization, normalization, resampling, attribute
selection, transforming and combining attributes, ...

Explorer: pre-processing the data
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Preprocess | Glassify | Cluster | Associate | Select atirbutes | Visualize |
L Openfile... j [ Open URL... J L Open DB... I 1 Generate... | Undo L Edit... J L Save...
Filter
i
| Choose | Nene [ Apy. | stop
Current relation Selected attribute
Relation: motion_80 Attributes: 7 Name: class Type: Nominal
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct 4 Unique: 0 {0%)
Attributes No. Label Count Weight
: 1 dig 20 200
2 haul 20 200
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© Weka Explorer = O X
Preprocess | Classiy | Cluster | Associate [ Select attibutes | Visuaiize |
L QOpen file. ] [ Open URL... ] [ Open DB... )1 Generate.. ] Undo [ Edit. J L Save. |
Filter
| Choose J!None | Apply Stop
Current relation Selected attribute
f
Relation: motion_80 Aftributes: 7 Name: class Type: Nominal
Instances: 80 Surn of weights: 80 Missing: 0 (0%) Distinct: 4 Unique: 0 (0%)
No. Label Count | Weight
1 dig 20 200
2 haul 20 200
L All J 1 None J | Invert J L Pattern J 3 dump 0 200
4 swing 20 200
No. Name
1] acc x
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50 ayry

GUEérz

Remove

Status

lC\ass class (Nom)

EJ l Visualize All

o

20 20

OK

acc: accelerometer(& & 7}£ 2 £ 7/F Q2 YOIEIF g2 B YEX 58, HM2EE ol EXME F 58)

gyr: gyroscope(1X0] & B 2X/0/E£7} X9 8Lz 0l 2422 SF5l0 2

FWE B OF EXS TSt

o =0 plots A 0lO
g5t 252 WYY + U2

:
£ ggpo) 3k HHE =35)

Angular Velocity

0.06 —Gyro_X
0.04
0.02 !
Tal| ¥ LAY
RN feb | O r gty
% UL.,-UU,U h*fc* S
-0.02 : H o
-0.04
-0.06
¢ 25 50 75 100
Acceleration
0.8 —Acc X
Acc_Y
B —Acc 7
o4 q i | I A\ " M
acc: accelerometer > 22 | ‘;‘ A A A AT K A \[ ' \j\/w J ‘
x — roll, y — pitch, z — yaw 0 W’ WV- M \‘ VJ‘\/V\“’V ,\N’\
-0.2
= -04
¢ 2 50 s 100
/

B e

Lt ‘
ey}
e

Tigure 51 The mim of ratation.




© Weka Explorer = O X
Preprocess | Classiy | Cluster | Associate [ Select attibutes | Visuaiize |
L Open file.. ] [ Open URL... J L Open DB... J | Generate... | Und L Edit... J L Save.
Filter
i
| Choose | Nene | Apply Stop
Current relation Selected attribute
Relation: motion_80 Aftributes: 7 Name: class Type: Nominal
Instances: 80 Surn of weights: 80 Missing: 0 (0%) Distinct: 4 Unique: 0 (0%)
Aihibotas No. Label Count Weight
1 dig 20 200
2 haul 20 200
L Al ] | None A | Invert il Pattern | 3 dump 20 200
4 swing 20 200
No. Name
1] acc_x
2 Jaccy
3 acc_z
40 gyrx
50 ayry
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@ Weka Explorer = O X
Prepracess | Classiy | Gluster | Associate | Select atiibutes | Visualize |
L Open file... ) { Open URL.. J Open DB... J L Generate... ] Undo l J L Save...
Filter
I
| Choase | None / | Apy. | stop
Current relation Selected attribute /
Relation: motion_80 Aftributes: 7 Name: class Type: Nominal
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct. 4 Unique: 0 (0%)
Attributes No. Label Count Weight
1 dig 20 200
2 haul 20 20.0
( Al i | None J 1 Invert || Pattem 3 dump 20 200
4 swing 20 200
No. Name
1 acex
2 Jaccy
3 (] acc_z
40 gyrx
50 ayry

EJ L Visualize All

Status

20 P 20 20

OK

& Viewer
[Relation: motion_80

No. 1:acc_x 2" acc_y 4:gyr_x 5 gyr_y 6:gyr_z 7 class
Numeric  Numeric Numeric Numeric Numeric Nominal
-1.6392 10617 0005.. 021.. -020.. -002. dig

1

2 -15639 87742 0318. 008. -008. -001 . dig
3 -023 9901 -029 002 -022 003 dig
4 -025. 9326 -046.. 003. -015. -0.04. dig
5 9.7547 - -012.. -001. dig
8 9.2501 . 023 002 dg
7 99062 - -012_ 004 dig
8 9.5979 . -018.. -0.04.. dig

9.1089 dig

99049 V

12 7.8447 - -0.05... -0.00.. dig
13 97005 . -0.20.. -000.. dig
14 92253 . <010 -003. dig
15 9469 - -017_. 000.. dig
16 10149 - -0.29.. -0.00.. dig
17 91591 . -008. -001. dig
18 87571 . <017 002 dig
il 9.6754 - -0.15.. -0.02... dig
20 9.6081 - 011 003 dig
21 98534 016 003 haul
22 80403 01224 002 haul
22 10.077 0.19.. 0.02.. haul
24 9.4517 01981 -0.00.. haul
25 97239 016 000 haul
26 9379 023 -000. haul
27 9.4198 026.. 0.01.. haul
28 94781 024 000 haul
29 9.4606 024 003 haul :

o 62050, nn an0 b

Add instance Und OK Cancel




72 35368 1247 10094 009. -032  -013. swing
73 0524. 10508 09350 016. -042.. -0.11. swing
74 -09675 80562 20158 -021. -021.. 006. swing
75 -028.. 7.8596 0.748.. 012. -032. -0.02.. swing
7% 078 10453 022 02809 -027. -009 . swing
77 -18906 12082 13077 -018. -043 009 swing
78 0072.. 12299 13175 -028. -027.. 0.05. swing
79 -32188 84702 33176 -011. -022 -003. swing

0027 40084 084 000 038 044 cwing
81 00 0.0 00 00 0.0 00 dig

G Viewer X
Relation: motion_80
No. 1 acc_x 2 ace gy x 5.gyr_y B ayr_z 7 class
Numeric  Numeric Numeric Numeric Numeric Nominal

04 UDL. loirs [TAVS—) “UlusL aump il
53 0332 10.512 -069.. -006. -0.10.. 000. dump r
54 -074 87592 0399 -000. -013._ 002 dump

56 -045.. 10.083 -0.07.. -0.03.. -0.19.. -7.82.. dump

56 -041 97763 -0.10. 005 -017.. -0.01_ dump

57 -075 92956 04483 008. -021. -001 . dump

58 -005. 93262 -047 005. -018. 000. dump

59 -1.1038 89577 -012 008._ -0.18. -0.03.. dump

60 -041.. 10.058 0.514.. 0.05.. -025.. 0.01.. dump

61 -2369 8797 0014 -010. -0.17.. -0.01. swing

62 -035 70201 0103. 01624 -013. -009 . swing

B3 19148 8876 0314 033 038 -005. swing

64 -13319 99153 -045_ -005. -020. 008 . swing

65 -1.4946 84338 -052. -0.02.. -0.07.. -0.00.. swing

66 -16116 81218 0702 005 -032._ 005 swing

B7 14471 99445 -16379 -017_ -041_ 010 swing

68 -036. 85356 -15738 -003. 025 -009. swing

69 -20049 10772 13703 000. 000 -0.14. . swing

70 -1.2687 9.2303 1.3227 0.04.. . swing

71 -20507 91463 30489 004 025 -0.16.. swing ™

il
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@ Weka Explorer = O X
Preprocess | Classfy | Cluster | Associate [ Select atirbutes | Visuaiize |
| Openfie. || openurL || openbB. || Genermte. J Undo [ Edit.. J Save. ]
Filtel
| Choose | None L Appy | stop
Current relation Selected attribute
Relation: motion_80 Attributes: 7 Name: gyr_z Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Statistic Value
Minimum 0163
Maximum 0127
L Al Il None J 1 Invert il Pattern J Mean 0.009
StdDev 0.059
N Fr—
1 [ acc_x
2 M acc_y
3 acc_z
4 gy x
5 (V] gyr
— | Class: class (Nom) uh Visualize All
-
]
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@ Weka Explorer

Preprocess | Classity | Cluster | Associate | Select atirbutes | Visuslize |

Current relati:

L Open file... j [ Open URL.... il Open DB... J L Generate.. ] Undo l Edit... J L Save... J
Filter
Choose | None | Apply
Selected attribute

Relation: momh\ Attributes: 7 Narme: gyr_z Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Statistic Value
| Minimum -0.183
Maximum 0127
| Al 4l None i Invert il Pattern J e 0.009
StdDev 0.059
No. Name
1 acc_x
2 ] acc_y
3 acc_z
4 gyr x
5 ) Eér E
7 [ class | Class: class (Nom) |v)| visualize Al
3
I

L Remove J
Status
OK
@ Weka Explorer = O %
Preprocess | Classity | Cluster [ Associate | Select attributes [ Visuaiize |
L Open file. J 1 Open URL... J 1 Open DB... Il Generate J Undo | Edit.. il Save.. J
Filte:
v (& weka 1 ‘% Stof
v (& fiiters
E IS AlFiter Selected attribute
; MuttiFitter Attributes: 7 Name: gyr_z Type: Numeric
| " RenameRelation Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unigue: 80 (100%)
A > (& supervised Statistic Value
v
f ) Y Minimum 0163
M) attribute Maximum 0127
" Add Pattem Mean -0.009
[ AddCluster StdDev 0.059
" AddExpression
[ AddiD
|| AddNoise
: AddUserFields
Y| Addvalues
CartesianProduct e —
B Gorter | Class: class (Nom) ‘l]l Visualize All
[" ChangeDateFormat
ClassAssigner 32
|| ClusterMembership [
™ Copy
l DateToNumeric
[ FirstOrder
: FixedDictionaryStringToWordVector
[ InterquartileRange »
| Eiter.. | | Removefiter | | Close | )
Status
oK
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& Weka Explorer — O X
Preprocess | Classify | Gluster | Associate | Select attributes | Visualize |
L Open file... J { Open URL. J L Open DB. J 1 Generate. | Jndc L Edit. J | Save J
Filte:
[ Choose J}Discretize -B10-M-1.0 -R first-last -precision 6 | Apply Stop
Current relation Selected attribute
Relation: motion_80 Attributes: 7 Name: gyr_z Type Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Statistic Value
Minimum -0.163
[ Maximum 0.127
L Al il None )L Invert 8 Pattern ] Mean 0,009
StdDev 0.059
No. Name:
1 M) ace_x
2 ] acc y
3 acc_z
40 gy x
5 gér é
70 class | Class: class (Nom) |¥)| Visualize Al |
32
[
L Remove J
Status
OK
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Pmpmcms_] Classify | Cluster Assn:’ia(eI Select attributes IV\sua.hze]
L Openfile... ] { Open URL. J L Open DB. J L Generate. J ndc | Edit. I L Save. J
Filte:
[ Choose | Discratize -8 10-W-1.0 R firstast recision 6 | Apply | Stop
Current relation Selected attribute
Relation: motion_80 wﬂ-CIICk Attributes: 7 Name: gyr_z Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Statistic Value
Minimum -0.163
( Maximum 0.127
L Al J L None )L Invert B Pattern ] Mean -0.009
StdDev 0.059
No. Name:
1 () ace_x
2 ) acc_y
3 acc_z
4 gyr x
5 (V] gyr
L -
7 [ class | Class: class (Nom}) :h Visualize All |
3
[
L Remove J
Status
oK
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© Weka Explore

Preprocess | Classily | Cluster | Assaciate || @ wekaguiGenericObjectEditor %
weka fitters unsupervised attribute Discretize
| Openfile... J L Open URL... Edit... J I Save. J
About
Filtet
| |Aninstance fiter that discretizes a range of numeric More T
|_Chaose |Discretize -B 10-M-1.0-Rfirstlas | | attribues in the dataset into nominal atiributes. § . (LAwnty | s
L Capabilties
Current relation
Relation: motion_80 S 'f oy Type: Numeric
Instances: 80 P 30 Unique: 80 (100%)
Attributes binRangePrecision 6 o
-0.163
" 0127
| All J L None J Y bins 10 0,000
— 0.058
o = debug | False J
1 o ace_x
2 ™M acey desiredVWeightOfinstancesPerinterval  -1.0
3 accz =
4 E@ﬂ oyrx doNotCheckCapabiities | False [}
5 T E
VI findNumBins | False v || visuaiize a1 |
7 [ class | J
ignoreClass | False —'_)
£
. . = I
invertSelection | False j
makeBinary | False v
spreadAtiributeWeight | False E}
| useBinNumbers | False v
L Removg useEqualFrequency | False E]
Stat
us L Open L \ Save . ) L oK J | Cancel
OK
© Weka Explore - O
‘I Classify | Cluster | Associate || & weka.guiGenericObjectEditor X
weka filters.unsupervised atiribute Discretize
| Openfile... || openuRL. Edit... J 1 Save J
About
Filter
[ 1 Aninstance fiter that discretizes a range of numeric Mo & 000 |
| Choose | Discretize -8 10-M-1.0-R first-la | attributes in the dataset into nominal attributes. ~ g ‘ Apply | =
L Capabilities
Current relation N
Relation: motion_80 D Vf mpmen \ Type: Numeric
Instances: 80 s (LRSS 30 Unique: 80 (100%)
Attributes binRangePrecision & ol
0183
" 0127
| All J L None J U bins 10 0,008
0.058
No: Name debug | False
1 @ acc_x
2 M acey desiredWeightOfinstancesPerinterval 1.0
3 [ acc_z -
4 E@ﬂ oy x doNotCheckCapabities | False v
5 s =
- findNumBins | False &
7 [ class ¢ |7 Visualize All |
ignoreClass | False v
5
- . ™ I
invertSelection | False j]
makeBinary | False v
spreadAtiributeWeight | False E}
L | useBinNumbers | False v
L Removg IFrequency | False z]
Stat
Shatus L Open L L Save . ) L oK J L Gancel
OK
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© Weka Explore

Open fil

Filtel

Choose [

Preprocess | @ weka.guiGenericObjectEditor

About

weka filters.unsupervised attribute. Discretize

An instance filter that discretizes a range of numeric

Mare

© Informat %

i 5 s i

instances per interval for equal-frequency binning

useBinNumbers — Use bin numbers {eg BXofY) rather than ranges
for for discretized attributes

Choose t
Current relatic

Relation:
Instances.

Antributes

Status

oK

An instance filter that discretizes a
attributes in the dataset into nomin,

eiibutendices. | firstlast use when generating bin labels
binRangePrecision 6
bins 10
b ‘(Fa)se "} filter is applied.
desiredWeightOfinstancesPerinterval  -1.0
doNotCheckGapabiliiies | False |
findNumBins | False =
ignoreClass | False 2]
invertSelection | False i)
makeBinary | False \:
spreadAtiribute\Weight | False v
useBinNumbers | False 3
useEqualFrequency | True o v
| Open... J | Save.. )1 OK Cancel J

range of numeric
al attributes

More

attributes in the dataset into nominal attributes. useEqualFrequency — If et to true, equal-frequency binning wil be
Capabilities used instead of equal-width binning.
Current relatic
binRangePrecision — The number of decimal places for cut points to
Relation: »
_ | P use when generating bin labels
Instobces aftributeindices ﬂrst—lasﬂ |
. invertSelection - Set attribute selection mode. If false, only selected
o binRangePrecision 6 (numeric) attributes in the range will be discretized; if true, only —
non-selected attributes will be discretized
Al bins 10 1
m— | | ignareClass — The class index will be unset temporarily before the
B
N debug | Faise ] 'J Fl fitter is applied.
1 ¥
2 [ desiredWeightOfinstancesPerinterval  -1.0
3
4 doNotCheckCapabilies | False
5 E
findNumBins | False lass (Nom) ¥ visualize a1 |
ignoreClass | False
invertSelection | False
makeBinary | False
spreadAftributeVVeight | False
useBinNurrbers | False
useEqualFrequency | False
Status
B | Open. J I\ Save. )\ OK AL Cancel J
0K Log # x0
o n — =}
Preprocess | @ weka guiGenericObjectEditar X | a
— Weka filters unsupervised attribute Discretize instances per interval for equal-frequency binning
pen
§ About useBinNumbers — Use bin numbers (eg BXofY) rather than ranges
tine: for for discretized attributes

Capabilities

useEqualFreguency — If set to true, equal-frequency binning will be Stop
used instead of equal-width binning

binRangePrecision — The number of decimal places for cut points to
invertSelection — Set attribute selection mode. If false, only selected

(numeric) attributes in the range will be discretized; if true, only —
non-selected attributes will be discretized.

ignoreClass — The class index will be unset temporarily before the

s |t B s s |

!J | Visualize All
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© Weka Explore

x| o

Preprocess | & wekaguiGenericObjectEditor ( \_
—_— - s =
weka filters unsupervised attribute Discrefize instances per interval for equal-frequency binning Al
Open il |
~ ,Ab"u' useBinNumbers — Use bin numbers (eg BXofY) rather than ranges
Filte| for for discretized attributes |
k’ An instance filter that discretizes a range of numeric More -
| Choose It " tiributes in the dataset into nominal attributes useEqualFrequency — If st to true, equalfrequency binning wil be Stop
Capabilities | used instead of equal-width binning.
Current relatic
binRangePrecision — The number of decimal places for cut points to
Relation: r
N ko Bl ot Lict ! use ‘when generating bin labels
B ~ invertSelection — Set attribute selection mode. If false, only selected
Adributes | binRangePrecision 6 £ (numeric) attributes in the range will be discretized, if true, only 1
" non-selected attributes will be discretized
Al bins 10
| — | ignoreClass — The class index will be unset temporarily before the
s ol [ ) | filter is applied
1o ¥
2 desiredVWeightOfinstancesPerinterval  -1.0
3
4 doNotCheckCapabiliies | False
: |
70 findNumBins | False _J lass (Nom) ﬂl Visualize All
ignoreClass | False v
32
. = [
invertSelection | False ]
makeBinary | False =
spreadAttributeWeight | False 2]
useBinNumbers | False / ‘j
useEqualFrequency | True Z]
Status
L Open... ] | Save... )\ oK J Cancel
OK
@ Weka Explorer - u] b
F’mect’-‘rsI Classify | Cluster | Associate I Select attributes I Visualize ]
| Openfile . J 1 Open URL Jill Open DB J Generate | Urido L Edit... J 1 Save. |
Filtel
[ Choose ]‘Discretize -F-B 10-M-1.0 -R first-last -precision § ‘ Apply Stop
Current relation Selected attribute
Relation: mation 80 Aftributes: 7 Name: gyr z Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Statistic Value
Minimum -0.163
Maximum 0.127
( Al J 1 None J | Invert J| pattem | s 0.008
StdDev 0059
No. Name
1 Eﬂ acc_x
2 ] accy
3 acc_z
4 gyrx
5 (V] gyr |
T — ,
7 B ctas | Class: class (Nom) Mt Visualize Al |
3
(i —

Remove

Status

oK
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@ Weka Explorer - o x
Preprocess | Glassiy | Gluster | Associate | Selectattibutes | Visualize |
| Openfle. ||  OpenRL. ||  OpenDB. || Generate ] Undo ( Edit.. I Save. |
Filtel
[ Choose ]‘Discretize -F-B 10-M-1.0-R first-last -precision 6 ‘ Apply
Current relation Selected attribute
Relation: mation_80 Aftributes: 7 Name: gyr z Type: N ric
Instances: 80 Surn of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 8 (100%)
Statistic Value
Minimum -0163 /
Maximum 0127
( Al J| Nome || et ||  Pattem | el o0a
| StdDev 0059
No. Name
1 Eﬂ acc_x
2 acc_y
3 M acc_z
4 gyr x
5 Y] gyr |
Y _
7 piae | Glass: class (Nom) %) vsusize Al |
5
[
( Remove ]
Status
oK

@ Weka Explorer = ] X
Preprocess | Classity | Cluster | Associate | Select attnbutes | Visuaiize |
| Openfie... J [ Open URL... J 1 Open DB.. il Generate... J | Unde Jik Edit... J | Save. J
Filte:
[
| Choose | Discretize -F -B 10 -M-1.0-R first-last -precision 6 ‘ Apply Stop
Current relation Selected attribute
e o
Relation: miotion_80-weka filters unsupervised attribute Discrefi.. Attributes: 7 Name: acc_x Type: Nominal
Instances: 80 Sum of weights 80 Missing: 0 (0%) Distinct: 10 Unique: 0 (0%)
Attributes No Label Count Weight
1 '(-inf-1.8354] 8 80 A
2 '(-18354-147085] 8 80
| Al Il None L Invert )L Pattern J 3 (-147085-108475] 8 80
4 '(-108475-0.964025] 8 20
‘ No. ‘ 5 '(-0.964025-0769405. 8 80
6 '(-0.769405-0.685415... 8 8.0
7 '(-0685415-0461955 8 80
8 '(-0461955-0.32637] 8 80
9 '(-0.32637-0.009472)' 8 80 -
00 606473 ey P o0 1
wonond
| Class: class (Nom) |¥|| visualize AT

L Remove

Status

F 8 8 8 8 8

1 8 8 F

OK

L) e
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@ Weka Explorer

Preprocess | Classity | Cluster | Associate | Select attiibutes | Visuaiize |

L Open file. J [ Open URL .. J | Open DB. il Generaie.. J | Undo Jik Edit. J L Save. J
Filte: f
; y A
Choose | Discretize -F -B 10 -M-1.0-R first-last -precision 8 Apply Stop
J p
Current relation
Relation: motion_80-weka filters. unsupervised attribute Discreti... Attributes® 7 Type: Nominal
Instances: 80 Sum of weights: 80 Distinct: 10 Unique: 0 (0%)
Attributes No. Label Count WWeight
| 1 Yeinf-1.8354] 8 80 A
2 (-18354-1.47085] 8 80
L Al il None J L Invert J | Pattem J 3 (-147085-1.08475] 8 8.0
4 (-108475-0.964025] 8 80
[ No. Mame [ 5 '(-0.964025-0.769405. 8 80
1 B 6 (-0769405-0.685415.. 8 80
2 [ acc y 7 '(-0.685415-0.461955. 8 80
o f@ e » 8 '(-0.461955-0.32637] 8 80
A 9 '(-0.32637-0.000472] 8 80 c
50 g:r:y 104N DNBATY i o on -
6 avz =
g gLVags | Class: class (Nom) %) Visualize A

g 8 8 a Fl 8 a 8 8 8

L Remove |
Status
oK L £ O
@ Weka Explorer - u] X
Preprocess | Classty | Cluster | Associate | Select attnbutes | visualize |
| Open file J 1 Open URL. J | Open DB... J | Generate... J Undo Edit.. L Save. J
Filter
| Ghoose |‘Discretize F-B 10 -M-1.0-R first.|ast -precision ‘ Apply Stap
Current relation . Selected attribute
Relation: motion_80 Attributes: 7 Name: acc_x Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Urique: 80 (100%)
Attributes Statistic Value
| Minimum -3.537
Maximum 091
| Al Il None J | Invert || Patem | Mesri 0853
StdDev 078
Ny Name
2] acc Y
3(Jaccz
4[] gyrx
5 gyry \
6 Jayrz [
78 gtya;s | Class: class (Wom) Visualize All
33
L Remove J
354 KR st
Status.
o = |
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© Weka Explorer

Prepracess T Classify T Cluster T AssociateT Séect altibites T\Asuajze ]

Undo Edit... L Save... )

| Openfile... JL Open URL... J [ Open DB... J | Generate... )
Filter
| Choose }‘Discretize—FrE 10 M 1.0 -R first.last -precision & ‘ Apply Stap
Current relation Selected attribute
N left-click : | :
Relation: motion_80 Attributes: 7 Name: acc_x Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Urique: 80 (100%)
Attributes Sttstic Malue
| Minimum -3.537
Maximum 091
L All None J 1 Invert | | Pattern J Mean -0.853
StdDev 078
No. Name
2 [ accy
3(Jaccz
4 gyrx ‘
5 ayry |
6 Tz (
7 bj gfags [class- class (Nom) Visualize All
a3
\ Remove J
5 EE LE]
Status
OK Log | ‘1 x0
© Weka Explore - (]
P‘W%T Classify | Cluster | Associate || @ weka.guiGenericObjectEditor X
| weka filters.unsupervised.attribute. Discretize E
L Open file. il Open URL... Edit. Il Save J
About
Filter

L Choose JIDiscl’eti e-F-B10-M-10-R3-p

gunenl relation

An instance filter that discretizes a range of numeric
attributes in the dataset into nominal attributes.

(ol Apoiyin] | Stop

Capabilities.

Relation: motion_80 Type: Numeric
Instances: 80 alfbicindices ﬂ | 30 Unique: 80 (100%)
binRangePrecision 6 Value
-1.638
i 3318
L All il None Iy bins 10 naz
— 0.954
No. Nafe debug | False )
1 [ acc x
2] ace desiredWeightOfinstancesPerinterval 1.0
41 gyrx doNotCheckGapabilties | False v
5 S oy g =
6L gy z findNumBins | False ¥ [ ™= :
78l o ( %] visuaiize A
ignoreClass | False E
inveriSelection | False ¥
makeBinary | False lJ
spreadAttributeWeight | False A3 13
useBinNumbers LFaiSe 82
s
useEqualFrequency | True ﬂ &
nee A
Statt
us | open. || sawe. || oK J cancet |
OK Log “x x0
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O Weka Explore

Pfenmﬁ,ﬂcfassw Cluster | Associate || @ wekaguiGenericObjectEditor

| weka filters.unsupervised.attribute. Discretize

L Open file. Jill Open URL... Edit.. J1 Save. J
About
Filter
V] An instance filter that discretizes a range of numeric More 5 000
|_Ghoose | Discretize -7 -5 10-M-1.0-R3 attributes in the dataset into nominal attributes. gl St
Capabilities.
Eunenl relation
Relation: motion_80 Type: Numeric
instances: 80 SRR f‘ | 30 Unique: 80 (100%)
_Anribules binRangePrecision 6 Mo,
-1638
i 3318
L All Al None y bins 10 e
— 0.954
debug | False A\ f J
desiredWeightOfnstancesPerinterval  -1.0
v

doNotCheckCapabilities | False

8 arz findNumBins | False

EJ | Visualize All

7 class
ignoreClass | False

inveriSelection | False

makeBinary | False

< EEE

=

spreadAtributeWeight | False il
useBinNumbers | False / v
<
useEqualFrequency | True / ) i
e A
RLAE | open. || sae. || oK J[ cancel |
oK Log “k x0

Weka Explorer - =] X
Preprocess | Classty | Gluster [ Associate | Setect atinbutes | visuaiize |
L Open file_. )] { Open URL . J 1 OpenDB.. | L Generate.. J Undo L Edit. Jil Save. J
Filter
| Choose | Discretize -F -B 10-M-10-R 3-precision & \ Apply Stop
Current relation Selected attribute /—J
Relation: motion_80 Attributes: 7 Name: acc_z Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unigue: 80 (100%)
Attributes Statistic alue
i Minimum 1638
Maximum 3318
l All J L None J | Invert L Pattern ] Mean 043
StdDev 0954
No- Name
11 ace_x
2| ace é
40U gy x
5oy
6 gy = e
70 SJYB;S | Class: class (Nom) 1Lh Visualize Al |

Status

OK

19



Weka Explorer - o  x
Preprocess | Classity | Gluster | Associate | Select attributes | Visualize |
L Openfile... ] { Open URL... J L Open DB.. J L Generate... | L Undo J L Edit... J L Save... J
Filter
I
L Choose | Discretize -F -B 10-M-1.0-R 3 -precision 6
Current relation Selected attribute
Relation: motion_80-weka fitters.unsupervised attribute Discreti .. Attributes” 7 Name: acc_z Type: Nominal
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 10 Unique: 0 (0%)
Attributes No. Label Count Weight
[ 1 '(-inf-0.56768] 8 8.0 A
2 '(-0.56766--0.315115] 8 80
L 2l J L Notie J L Invert J|_ Pattem | 3 (-0.315115-0.114665.. 8 80
4 '(-0.114665-0 056697 8 80
No. Name 5 '(0.056697-042151] 8 80
1 acc x 6 (0.42151-0541135] 8 8.0
2 [ acc 7 '(0541135073018] 8 80
Y 1 S — ) it 18 b
4 ayr x 9 '(1.008-157335] 8 80 ¥
5 B vy
B (i 4 —
70 gf’ags | Class: class (Nom) %) Vvisuaize Al

Now, only attribute #3 is discretized

Remove

Status

[ [ [ 8 8 [

OK

Fl 8 8 8

@ Weka Explorer - a} X
Preprocess T Classify | Cluster | Associate T Select attributes: T Visualize ]
L Openfile... ] { OpenURL... J L Open DB.. J L Generate.... J L Unda L Edit... J L Save... J
Filter /
[ d
L Choose | Diseretize -F -B 10-M-1.0 -R 3 -precision B / || Apply | Stop
4«:1:6 attribute
Relation: motion_80-weka fitters.unsupervised. attribute.Discreti... Attributes: 7 Name: ace_z Type: Nominal
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 10 Unique: 0 (0%)
Attributes Ne. Label Count Weight
[ 1 '(-inf-0.56766] 8 80 A
2 '(-0.56766--0315115] 8 80
L i A Hone: J L Invert J|  Patem | 3 '(0315115-0.114665.. 8 80
4 '(-0.114665-0 056697 8 80
No. Name & '(0.056697-0.42151] 8 8.0
1] acc x & '(0.42151-0541135] 8 80
2] acc 7 '(0541135072018] 8 80
Y — ) GG i 1 s
9 '(1.008-1573358] 8 80
< - 0 tx £7ane - o ¥
6 i —
7 Ld gtlags | Class: class (Nom) %] Visualize Al
8 g 8 g 8 g 8 8 g 8
Status
OK Log # x0
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G Weka Explorer = m] x
Preprocess | Classify | Cluster | Associate | Select atributes | Visualize |
L Openfile... ik Open URL.. J [ Open DB. J L Generate... J Undo { Edit... J L Save. |
Filte:
L Choose | Discretize -F-B 10 -M-10-R 3-precision & ‘ Apply Stoy

Current relation

Selected attribute
f

Relation: motion_80 Attributes: 7 Name: acc_z Type: Numeric
Instances: 80 ‘Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Statistic Value
Minimum -1.638
Maximum 3318
L Al Jik None I Invert J 1 Pattern J Mean 043
StdDev 0954
No. Name:
10 acc_x
2 []acc é
4[] gvr x
5 gvry
8 vr_z —
7 Hg,ags | Class: class {Nom) v | visualize Al

Remove

Status.

OK

@ Weka Explorer = O s
PfepmgeuI Classily | Cluster | Associate ISelect attributes ]wsmnze ]
L Qpenfile.. J 1 Open URL.. /1 Open DB J 1 Generate... | Unda L Edit.. J 1 Save. |
Filtes
| Choose J‘Discretize -F-B 10-M-10-R 3-precision & | Avply | st
Current reéfgtion Selected attribute
f
Relation: \potion_80 Attributes: 7 Name: ace z Type: Numeric
Instances: ‘Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unigue: 80 (100%)
Attributes Statistic Value
' Minimum -1.638
Maximum 3318
L Al J None I Invert J 1 Pattern J Mean 043
StdDev 0954
No. Name
1 U ace x
2 [ ] acc é
40 gvrx
5 gy
6 vr_z
7 Hgiags LCLaSS: class (Nom) L Visualize All

Status

OK
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© Weka Explorer = [%] X
Prepracess I Classity | Cluster | Associate | Select attributes | Visualize
L Open file... J | OpenURL .. J [ Open DB )L Generate... J | Undo )| Edit... J L Save J
Filte:
5 Center ] (L Aeply |
C ) ChangeDateFormat Saléctad
7l " Classhssigner
| ClusterMembership Attributes: 7 Name: acc_y Type: Numeric
Copy Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
A | DateToNumeric Statistic Value
i __ Discrelize ||| Minimum 6685
|| FirstOrder Maximum 1247
 FixedDictionaryStringToWordVectar I E AV — Mean 9.447
" InterquartiieRange STDey 1.068
" KemelFilter |
| Makeindicator

| MathExpression

_ MergeinfrequentiominalValues
| " MergeManyValues

_ MergeTwoValues

|'" NominalToBinary

| Class: class (Nom)

" NominalToStnng

" NumericCleaner
~ Numeric ToBinary
[ Numeric ToDate
_ Numeric TaNominal
|_*) Numesic Transform
| " Obfuscate
“! OrdinalToNumeric [

_Biter,. | | Removeiter | | Giose | J

Status

OK

@ Weka Explorer - u] X
Preprocess | Classify | Gluster | Associate [ Select attributes | Visuaize |
| Openfile... ] | Open URL... | [ Open DB... J L Generate... )1 Undo J [ Edit. J L Save.
Filter
[ Choose ]INorrLaIize -510-T00 ‘ Apply Stop
Current relation Selected attribute
11
Relation: motion_80 Attributes: 7 Name: acc_y Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinet: 80 Unique: 80 (100%)
Statistic Value
I Minimum 6.665
Maximum 1247
| All gl Hone J L Invert ) | Pattern | Mean 9.447
StdDev 1.068
[fxs Name \
| 1 () acc x
3l acc_z
4 gyr x |
5 gy Z
6 gyr z _
7 class {G(as: class (Nom) u]l Visualize All
| Remove
Status
oK
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@ Weka Explore — o
Prg:_ﬁg_c;&‘l Classify | Cluster | Associate I Select attributes ‘LVcsuahze ]

[ Open file.. || openurL. J 1 Open DB... J | Generate. J | Undo J 1 Edit.- J | Save. i
)

Filter

L Choose !Normzlize -51.0-T0.0

Currait GenericObjected X @ Information X
weka filters unsupervised attribute. Normalize class attribute, if set). By default, the resulting values are in [0,1]for | & |
R € the data used to compute the normalization intervals. But with the
Instar ot 8 scale and translation parameters one can change that, e.g., with
scale = 2.0 and translation = -1.0 you get values in the range [-1,+1].
Attribu g =
Normalizes all numeric values in the given dataset (apart from the Mors  [—
class attribute, if set). =, ' debug — If set to true, filter may output additional info to the console
Capabil
I transiation — The translation of the output range (default: 0),
No.
| | debug | False v doNotCheckCapabilities — If set, the filter's capabiliies are not
|| | checked before itis built. (Use with caution to reduce runtime )
doNotCheckCapabilies | False M
| scale — The factor for scaling the output range (default: 1)
ignoreClass | False A/
‘ L L J Il ignoreClass — The class index will be unset temporarily before the =
K fiter is applied jalize All |
scale 10
translation 0.0
| Open... J 1 Save... B OK i Cancel
L Remove | 2
i
Status
oK
eka Explore - o
ss | Classiy | Cluster | Associate | Select attributes | Visuaiize |
L Open file J 1 Open URL. Jul OpenDB._ 1l Generate . J | Undo J 1 Edit.. J 1 Save. J
Filte
| choose |normatize s 1.0-Tun = J
Current relation @ wekaguiGenericObjectEditor X
Relation: motion_80 weka filter: ised. attribute.| Type: Numeric
Instances: 80 30 Unique: 80 (100%)
About
Attributes r M
r I 66685
| Normalizes all numeric values in the given dataset (apart More: ar
| from the class attribute, if set) £
L Al J 1 None Jy Tset) Capabilties 9.447
1.068
| No. Name
| 1 (V) acc x =
2 O ace debug | False lj
3 acc_z -
Wy x doNotCheckCapabilities | False )
5 % avr_y B E
6 gyrz ignoreClass | False v, —
7 ) class ﬂ{ Visualize All
scale 10
scale: 27
ion: Py
translation: A/&E | ansmion o0
—an el |
T

l s J i—

RAT ast 1747

Status

oK Log # x0
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Preprocess | Classty | Cluster | Associate | Select atirbutes | Visuaiize |

L Open file J 1 Open URL. Jul OpenDB._ il Generate. il Undo J 1 Edit J 1 Save J
Filte
L Choose JINormaIize -510-T00 | Apply | Siop
Current relati @ weka gui.GenericObjectEditor X
e g )
Relation: motion_80 weka filters unsupervised attribute Normalize Type: Numeric
Instances. 80 30 Unique: 80 (100%)
About
Attributes ( Value
[ I 6.665
| Normalizes all numeric values in the given dataset (apart More e
| from the class attribute, if set) -
L Ak J1 orse: Y Gapabilties 9.447
1.068
| Mo. Name
| 1 (] acc x ( -
2 B e debug | False /)
3 acc_z = -
iRarx doNotCheckCapabilies | False )
5 % oy ‘ — E
6 rz ignoreClass | False v —
16 ﬁyta;s L ﬂt Visualize All
scale 10
transiation 0.0
L Open... J | Save...
L Remove
fA7 asr 1747
Status
oK Log # x0

& Weka Explorer - (m] X
Preprocess | Classiy | Cluster [ Associate | Select atirbutes [ Visuaiize |
L Open file.. J L Open URL.. | l ‘Open DB. ] L Generate... J 1 Undo ] l Edit .. j L Save... )
Filter
[ Choose J‘Normalize -$1.0-700 ‘ Apply Stop
Current relation Selected attribute
Relation: motion_80 Attributes: 7 Name: acc_y Type: Numeric
Instances: 80 Sumn of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes St Value
Minimum 6.665
Maximum 1247
L All ]l None J | Invert i Pattern Moan 9.447
StdDey 1.068
‘ No | Name
| 1 V] acc x
2 M acc v
3 M acc_z
4 gyr x
5 % vy /
i} rz =
T e | Class: class (Nom) |¥)| Visuaiize Al
L Remave
Status
OK
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© Weka Explorer

- o
Pmp(ocessT Classify | Cluster I Associate I Select attributes T Visualize ]
| Openfile. ] | Open URL. J | Open DB.. I | Generate. . il Undo nl Edit J 1 Save..
Filter
| Choose J‘Normalize -51.0-T00 | aply
Current relation ’Selectﬁd attribute

Relation: motion_80-weka filters unsupervised attribute Normali. Attributes: T Name: acc_x Type: Numeric
Instances: 80 ‘Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Statistic Value
Minimum ]
Maximum 1
L Al J L Nore | Invert ) Pattern J Mean 0.604
StdDev 0175
No. Name
;ij accy } Then, you can save the file as a CSV format.
acc_z
4 gyrx |
50 gy }
[ Tz =
7 j e | || Class: class (Nom) 7] | visualize Al
33
1 Remove J
Status
oK

Data Mining with WEKA
(Classification — Deep Neural Networks)

25



© Weka GUI Chooser

Program Visualization Tools Help

aﬁne University || Bmimener
of Waikato J

Openfile. J [ openuRL | OpendB Generate.

Selected attribute

Relation: None Attributes: None Name: None Weight: None Type: None
Instances: None Sum of weights: None Missing: None Distinct: None Unique: None

17| Visuaize A1

status.

Log . x0
Welcome to the Weka Explorer ( | -

n

WEKA Explorer: building “classifiers

» Classifiers in WEKA are models for classifying
nominal or numeric data

» Implemented learning schemes include:

— Decision trees, naive Bayes, instance-based classifiers,
support vector machines, multi-layer neural networks,
logistic regression, Bayes’ nets, ...

= “Meta”-classifiers include:

— Bagging, boosting, stacking, error-correcting output
codes, locally weighted learning, ...

26



© weka Explorer
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© Weka Bxplore — 0 y
Rreprocess | Classify = Cluster Select aitributes
l Open file ] l Open URL. J L Open DB... J L Generate.. J Unde
Filter o 27 %
Choose | None = = = —
S e (@ e M (@] @ Bl |
Current relation =
| motion_80.csv [ Invoke options dial )|
Relation: None = | & & i None
Instances: None data g None
Attributes
AL
Al
|¥|| Visualize All
=13
I QJE(N)  CProgram FilesWWeka-3-8-4\data
Ik RET) {csvaatames (=csv) F}
&3 FH
-
Status
N L 0
Welcome to the Weka Explorer o0 | g™
@ Weka Explorer - (] x
Preprocess | Classity | Cluster | Associate | Select atibutes | Visuaize |
Open file.. L Open URL__ il OpenDB... J 1 Generate J L Edit. J | Save... J
Filte
| Choose J‘None ‘ Apply Stop
Current relation Selected attribute
Relation: motion_80 Attributes: 7 Name: acc_x Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distirict: 80 Unique: 80 (100%)
Attributes Statistic Valie
Minimurm -3.537
Maximum 081
L Al Il None J 1 Invert A Pattern ) Mean 0,853
. StdDev 078
| No Name
2 Jaccy
3[Jaccz
4] gyrx
5 gyry L
6L]agyrz - - = | —
7 8 chis | Class: class (Nom) |7)| Visualize Al |
a3
Remove
Status
OK
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@ Weka Explorer

Preprocess. T Classify | Cluster | Associate T Select attributes T Visualize ]

Open file. q Open URL__ il Open DB... J1 Generate J Uride L Edit. J | Save... J
Filte \
! \\
| Chaose J‘None ‘ Apply Stap
Current relation Selected attribute
Relation: motion_80 Attributes: 7 Name: acc_x Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Staistic Vaue
Minimum -3537
Maximum 081
L Al | None J | Invert J | Pattemn ) Mean _0.853
StdDev 078
| No Name
2 Jaccy
1| acc_z
4 Jgyrx
50 gyry |
6Llgyrz
7] class Lclass: class (Nom})
33
move
a5 EE] s
Status
oK Log | _gagr x0

Weka Explorer

[ Preprocess Tﬁbﬂsﬂy Cluster | Associate T ‘Select attributes ] Visualize ]

Classifier
LS

Test options

Classifier output

() Use training set
() Supplied test set Set

(®) Cross-validation Folds 10

() Percentage split %

| Wore options... J

(Nom) class

)

Start Stop

Result list (right-click for options]

Status.

OK

L) -
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@ Weka Explorer

[ Preprocess [ Giassiy | Gluster | Associate | Select attibutes | Visualize |

Classifier

[ Choose ]!ZeroR

Test optiol
Sestopte
() Use trainivg set
(U Supplied test Set
(®) Cross-validation Folds 10

(U Percentage spit. %

[ More options... |

(Nom) class

)

Start Stop

Result list (right-click for options]

Elaﬁiﬁer output

Status

OK

& Weka Explorer

[ Preprocess [ Glassify | Cluster | Associate [ Select atributes | Visualize |

Classifier

v (& weka
v @" classifiers
> ﬁ bayes

i functions

=l

Logistic
[" MuttilayerPerceptros

SimpleLogistic
Ss)

EEE

" AdaBoosthit

AttributeSelectedClassifier
|| Bagging

| " ClassificationViaRegression

| " CostSensitiveClassifier

Status

OK

Log ‘ x0
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& Weka Explorer

[ Preprocess TchssﬁyT Ciuster] Associate I Select a'nnbmesI Visualize ]

Classifier

[ Choose J‘MultilayerPﬁceptron -L03-MO2-N500-VO-SO0-E20-Ha

Testoptions

L

() Use traifiing set

() Supplied test set Sel
(®) Crossvalidation Folds 10
() Percentage spit. % 60

Maore options.

ifier output
CHER™" w

(Nom) class.

Start

Stop

Result list (right-click for options]

Status
OK Log ‘h x0
O ore © wekaguiGenericObjectEditor X - o
Preprocess | Classify | Gluster | Associat weka classifiers functions MultilayerPerceptron
Classifier About [a
f ( ™
L Choose J‘MultilaverPerceptron L3 A classifier that uses backpropagation to learn a multi-layer l More J
perceptron to classify instances.
Capabilities
Test options

L

() Use training set
(U Supplied test set
(®) Cross-validation Folds 10

() Percentage split % 66

More options...

(Nom) class.

Start

Result list (right-click for options]

Stop

Status

oK

Ul |False W
autoBuild | True -
batchSize 100
debug | Faise v
decay |False [T
doNotCheckCapabilies | False K
ImadenLavers 1 l
learningRate 0.3 Learning rate: weight= &/ 0}4) Z2/A/2 24210}
momentum 0.2 Momentum: learning ratelU} 8/&tS 1505/ Hislot e =
IIHAE 2&E
nominalToBinaryFilter | True ~
@
normalizeAttributes | True /
normalizeNumericClass | True -
Qlapa| Minima lowd il Tma
numDecimalPlaces 2
reset | True vl

Open... H Save.. JL oK JL Cancel J L9 ‘xu

=
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© Weka Explore
[ Preprocess [ Ciassity | Cuuster | Associat

Classifier

| Choose J‘MultilaverPerceptron -L03-

Test options

() Use training set
(U Supplied test set Sl

(®) Cross-validation Folds 10

() Percentage split % 66

'L More options...

(Nom) class

Start

Result list (right-click for options]

Status

oK

€ weka gui.GenericObjectEditor X
weka classifiers functions MultilayerPerceptron
About |a
~

A classifier that uses backpropagation to learn a multi-layer
perceptron to classify instances.

GUI | False v
autoBuild | True v
batchSize 100
debug | False s
decay |False
doNotCheckCapabiliies | False v
hiddenL ayers ;!d
leamingRate 0.3
momentum 0.2
nominalToBinaryFilter | True v
normalizeAftributes | True ‘_/
ieClass | True vl

numDecimalPlaces 2

reset | True

L Open... il Save... b

& Weka Explorer

[ Preprocess [ Giassity | Cluster [ Associate | Select attrbutes | Visualize |

Classifier
e

L Choose J‘MultilaverPerceptron L03-M02-N800-VD-SO0-E20-H15

Test options

output

() Use training set
() Supplied test set Set

(®) Cross-validation Folds | 5

T Percentage spl
L More options..
(Nom) class

Start Stop

Result list (right-click for options]

Status

OK
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& Weka Explorer

[ Preprocess [ Giassiy | Cluster | Associate | Sefect attrbutes | visualize |

Classifier

L Choose J‘MultilayerPerceptron -L03-M02-N500-VD-SO-E20-H15

Test options

output

(_J) Use training set
() Supplied test set

(® Cross-validation Folds 5|

() Percentage split % &3

L More MKJI’\S

(Nom) class

o

Start

Result list (right-click for options|

Status

OK

@ Weka Explorer - g %
[ Preprocess ] Classify [ Cluster Asscma'leI Select attributes IVksuaIize ]
N
L Choose I:Multllayerperceptron L03-MD2-N500-v0D-S0-E20-H 15
Test options Classifier output
() Use training set P ]
(_) Supplied test set
Correctly Classified Instances 56 70 3
(®) Cross-validation Folds & I 1y Classified Instance 24 30 %
= . TEFTEITIeTTeY -
(St R ) Mean absslute srror 0.1549
( Fre— ) Roowmasn Squsead dreow 0.3705
Relative absolute error 51.5648 &
Root relative squared error 85.5536 &
Total Number of Instances 80
[ (Nom) class v
=== Detailed Accuracy By Class ===
Start Stop
Result list (right-click for options] TP Rate FP Rate Precisien Recall F-Measure MOC ROC Arsa PRC Arsa Cl
0.750 0.150 0.625 0.750 0. 0.567 0.818 0.690 ail
i eP i certron 0.550 0.017 0.950 0.550 o. 0.933 0.99¢ 0.983 hal
0.650 0.183 0.542 0.650 0. 0.441 0.758 0.416 aul
0.450 0.050 0.750 0.450 o, 0.485 0.8a4 0.680 B
— =
| eighced avg. 0.700 0.100 0.717 0.700 [5] 0.607 0.854 0.652
— —
=== Confusion Matrix ===
b ¢ d < classified as F-Measure(F1 Score):
Lo i & A= s Sdig PrecisionZf Recall & Z2} &z
015 1 0| b =haul
G 2| & =aums o 1 _ 5 precision - recall
4 1 6 5| d= swing ﬁ+$ precision + recall

Status

oK
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1§ Weka Explorer

[ Preprocess [ Glassify | Gluster | Associate | Select attibutes | Visualize |
i N\

N\

| crioose J!Multilayerperceptron LO3-M02-NED-V0-50-E20-H 15\

Test options
e
() Use training set
() Supplied test set Set

Classifier output
Fssilier outp

Summary

Correctly Classified Tastances 56 70 %
(®) Cross-validation Folds 5 Incorrectly Classified Instances 24 30 %
=~ . Rappa statistic 0.6
() Percentage spii 2 Mean absolute srrox 0.1549
( pre— ] Root mean squarsd error 0.3705
Relative absolute error 51.5648 &
Root relative squared srror 85.5536 %
Total Number of Instances 80
1 (Nom) class ¥
Detailed Accuracy By Class ==
Resultlist (right-click for options] TP Rate FP Rate Precision Recall F-Mcasure MCC ROC Area PRC Area Cl
0.750  0.150  0.625 0.750  0.682 0.567  0.818 0.650 dil
o0 IR ERer e cerhioh 0.950  0.017  0.950 0.850  0.950 0.933  0.992 0.983 hal
0.650  0.183  0.542 0.650  0.551 0.441  0.758 0.416 du}
0.450  0.050  0.750 0.450  0.563 0.485  0.844 ©.680 B
Weighted Avg. 0.700  0.100  0.717 0.700  0.€%6 0.607  0.85¢ 0.€52
Confusion Matrix ===
a b ¢ d < classified as
15 0 4 1| a=dig
01% 1 0| b = haul
5 013 2 | ¢ = dump
4 1 6 9| d= swing
Status
OK
@ Weka Explorer - %
[Prepmcas] Classﬂyj Cluster [Aﬁoc;zﬁe]%e}ect attributes TV& ualize ,(]
Plot Matrix ace X ace y ace z gyt x avry gyr 2 class -
[a
class
ayr z g J i
ayr.y
b
v
= | Fastscroling (uses more memory)
PlotSize: [100] O [
T—
PointSize: [1] )
Jitter: C Select Attributes

| Colour. class (Nom)

Class Colour
P

Status

dig haol

awing

OK

o)
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© Weka Explorer
[ Preprocess | Ciassity | Cluster [ associate | Seiect atibutes [ Visuaize |

Plot Matrix ace ace y ace 2 ayr x vy ayr 2 class )
.
class
ar.z i
v
ary
b
v
] Fast scroliing (uses more memory)
PlotSize: [100] ©
Update
PoiniSize: (10] Q | .
Jitter @ Select Attributes.

| Colour: class: (Nom)

|¥) | subSample%: | 100 |

Class Colour
r

Status

dig haul < swing

OK

© Weka Explorer
[ Preprocess | ciassity | Cluster [ Associate | Select attributes [ Visuaiize |

Plot Matrix ace x acc.y acc 2

X ayry

gyr 2

class

class

ayr z

ary

L

|| Fast scroling (uses more memory)

PlotSize: [100] @

Update |

PointSize: [10]

o \

Select Attr 5

Jitter: G

| Colour: class: (Nom)

(¥| | SubSample%:\ 100 |

Class Colour
r

Status

dig heul < SWwing

OK
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© Weka Explorer

[ Preprocess [ Giassify | Gluster [ Associate [ Select atributes [ Visualize |

Plot Matrix ace_x ace_z avr.x avr.y .
IS
(5 GOEBGOOC || O (D OED G‘fﬂb@ O ODORGHNRD COMRSITD O (6 L\
class - -
e 0 O
o]
gyr 2 g
v
<
ary g
Q o}
o (& -
- e 2 g v
|| Fast scroling (uses more memory)
PlotSize: [100] ©r
- —rm—
PaintSize: [10] @
Jitter: © Select Attributes

| Colour: class (Mom)

(¥] | subSample%- | 100

Class Colour

dig

Status

o

OK

Log | g x0

© Weka Explorer

[ Preprocess I Classify | Cluster | Associate I Select attributes T w]

Plot Matrix ace ¥ acc_z gyr % a¥r.y N

s
(5 GUEBOO0 || O (EEDUED (EECRD G QD RENRD COMRs O o L\
class : ,
O CEEEEY CAEn O O
o (D
v
g
4
|| Fast scroling (uses more memory)
PlotSize: [100] ©r
= ——
PointSize: [10] o)
Jitter- © Select Attributes

| Colour: class (Nom)

‘-'] [ SubSample % - | 100

Class Colour

aig

|
Status

o

OK

Log # x0




© Weka Explorer

[ Preprocess [ Giassify | Gluster [ Associate [ Select atributes [ Visualize |

Plot Matrix ace. ¥

acc_y = ayr_x | ayr_y gyr_z class

class

A
80 (0 D (& L\

It seems that gry_y has a significant contribution
to the classification performance L

- Let’s check it quantitatively

¥

|| Fast scroling (uses more memory)

PlotSize: [100] QO L J
Update
PointSize: [10] @ e
Jitter- (e} Select Attributes
| Colour: ¢lass (Nom) (¥] | subSample%- | 100
Cl:iss (_:olour
dig Haul auing
1
Status
oK || Log o0
O Weka Explorer - o X
[ Preprocess I Classify | Cluster | Associate I Select attributes Vw]
Plot Matrix ace ¥ acc y ace z avr avr.y gvr z class
s
OEROREENRD COMEREos O |0 00 3Ep o L\
class — - .
CAEn O O O
o 0]
ayrz g
v
<
ary @
Q Q @® o
o O
oS b
- %og2 2 1P la2d8 "
|| Fast scroling (uses more memory)
PlotSize: [100] Gr L _]
PointSize: [10] @ Bexote
Jitter: @ Select Attributes
| Colour: class (Nom) v | subSample%: | 100
Class Colour
Aty nam seing
|
Status
OK | Log # %0
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[ Preprocess | Ciassify | Cluster | Associate [ Selsctattibutes | Visualize |

Attribute Evaluator

I
| Choose |CfsSubsetEval -F 1 -E 1

Search Method
i

| choose ”Heleirsl-D1 N5

Attribute Selection Mode Attribute ‘output

(®) Use full training
() Crosswalidat..  Fo

Status
LR

[ Prepracess | ciassify | Cluster | Associate [ Selectattibutes | Visualize |

Attribute Evaluator

I
| Choose |CfsSubsetEval -F 1 -E 1

search Meth
SearchM

| choose JlB)(ﬁrsrm ME
Altribute ion Mode Altribute output

(®) Uss full training .
I_) Crossvalidat. =

No class r

Start Stop

e sul ke gin Choknar dptoas ) SR

Status
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Q@ weka Explorer

| Preprocess | ciassiy [ Cluster | associate

lect atributes | Visualize |

Altribute Evaluator

(& weka
v (& attibuteSelection
ClsSubsetEval

|
A

|| ClassifierSubsetEval
ComelationAftributeEval
GainRatioAttributeEval

ClassifierAftributeEval

| Eiter.. | | Removefiter | | Close |

[Pramuc_essT Classify T Cluster T Associate TW @Qs] vrsuallze]

f

‘ | chaose J‘Infu(iainmlrihuleﬁml

Attribute Selection Mode:
(®) Usefull training ..

() Crossvalidat.. ol

\ | Choose J‘Graeﬂyﬁtepwisa-T-1 7876831348623157E308 - -1 -num-slots 1

Attribute selection output
—_—— e

No class

*

[ sat |

Stop

You mustuse use the Ranker search method in ordert..
| weka ot e val.

Should ! select the Ranker search method for you?

Result list {right-click for options) 7-0&1 200
T
Status
OK
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& Weka Explorer
Preprocess | Classify | Cluster [ Associate T,MSMWT \ﬁsua\iza}

Attribute Evaluator

l Choose I!IrlfﬂGainﬂﬂrihHlEE‘val

Search Method

l Choose ”Ranker -T-1.7976931348623167E308-N -1

Attribute ion Mode output

(®) Use full training ...
(_J Cross-validat .. Fol 10

No class Lb

‘Start ‘
Result list (right-click for options)
e T O O

Status
E

© Weka Explorer
[ Preprocess | Classity | Ciuster [ Associate [ Select atibutes

Attribute E

| Ghoose J‘InfoGzinAttributeEvnl

Search Method

| Choose J‘Ranker—T—‘\ 797693134B623157E308 -N -1

Attribute Selection Mode Attribute selection output
e e e, Aessectonouipt

(®) Use fulltraining set
() Crossvalidation ~ Fois 10

(Nom) class v ]
=

Result list (righfglick for options]
=ttt SLopLOnS.

Status

OK

L]




© Weka Explorer

[ Preprocess I Classify | Cluster | Associate Tw ml\ﬁsuaﬁze]

Attribute

| Choose JlnfoGainAttributeEval

Search Method

| Choose J‘Ranker-T-‘\ 797693134B623157E308 -N -1

Attribute Selection Mode

(®) Use full raining set

() Crossvalidation ~ Foids 10

(Nom) class

Stop

it-click for options]

Attribute selection output

Status

OK

l (Nom) class

B |
)

Start Stop

Result list (right-click for options)

Status

=== Attribute Selection on all input data ===

Search Msthod:
Attribute ranking.

attribute Evaluator (supervised, Class (nominal): 7 class):

Information Gain Ranking Filter

Ranked attraibutes:
0.905 5 gyr_y

0.256 1 acc x
0 2 ace_y
0 € gyr_z
0 4 gyr_x
o 3,

acc_z

Selected attributes: 5,1,2,6,4,3 : 6

OK

@ Weka Explorer - () x
[ Preprocess I Classify | Cluster | Associate ] Select attributes. [ \nsuatze]
Attribute

| Ghoose | infoGainAttributeEval |
Search Method

| Choose I‘Ranker -T-1.7976931348623157E308 N -1 ‘
Attribute Selection Mode Attribute selection output

f
(®) Use full training set gyr_y =
2 - r g¥r_z
() Gross-validation ~ Folds 10 Sieas
Seed 1 Evaluation mode: evaluate on all training data
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@ Weka Explorer

[ Preprocess I Classify | Cluster | Associate Tsaiem attributes I Visualize ]

"
L Chods%foGainAﬂributeEvnl

Search Method

[ Choose ]‘Ranker -T-1.7978931346623157E308 -N -1

Attribute Selection Mode

(®) Use full training set
() Gross-validation

l (Nom) class V]

Start Stop

Result list (right-click for options]

Attribute selection output

YTy
g¥r_z
class

Evaluation mode:

=== Attribute Selection on all input data

Search Msthod:
Attributs ranking.

Attribute Evaluator (supervised, Class (neminal):

Information Gain Ranking Filter

Ranked attributes:
0.505 5 gyr_y

0.256 1 acc_x
0 2 acc y
0 € gyr_ =z
0 4 gyr x
0 2

ace_z

selected attributes: 5,1,2,6,4,3 : €

svaluate on all training data

7 class):

Status

OK

L] -

€ Weka Explorer = O X
Preprocess | Classity | Cluster [ Associate | Select attributes | Visuaiize |
| Open file - ) | Open URL . J 1 OpenDB.. J 1 Generate.. Undo [ Edit . J 1 Save J
Filte:
| Chaose J‘None
Current relation Selected attribute
Relation: motion_80 Attributes: 7 Name: acc_x Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Statistic Value
If Minimum -3.537
Maximurm 091
b Al J L None i Invert || Patem J Mean 0853
StdDev 078
No | Name
2 [Jaccy
3 acc 2
4] gyrx
5 H ayry
8 T_Z —
S | Class: class (Nom) ¥ | Visualize A1 |
33
Remove
Status
OK
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Q@ Weka Explorer = O X
[ Preprocess | Ciassiy | Cluster | Associate [ Select attributess | Visuaize |
L Openfile. J l Open URL. Jill Open DB... J L Generate.. ] Jnda l Edit... ] L Save.. |
Filter
[ Choose JiN""e |Lﬂ_l Stop
Current relation Selected attribute
Relation: motion_80 Attributes: 7 Name: gyr_z Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Atributes Statistic Value
| Minimum 0163
Maximum 0127
| Al 1 None J 1 Invert e Pattern J Mean -0.009
StdDev 0.059
| Class: class (Nom) ¥ visuaiize A1
3
I

L Remove J

Status

BT

OK

& Weka Explorer = ) X
[ Preprocess | Ciassity | Cluster | Associete [ Select atiributes | Visuaize |
L Openfile... ] l Open URL... J L Open DB... J 1 Generate... | nda l Edit.. ] i Save. |
Filter -
| Choose | None | Apply Stop
Current relation Selected attribute
\
Relatior: motion_80 Attributes: 7 Name: gyr z Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Statistic. Value
Minimum -0.163
Maximum 01427
| Al J None J L Invert )l Pattern J Mean _0.009
StdDev 0.059
No. Name
10 acc_x
2 ] acc_ y
3 acc_z
4 [ oyr x
5[ ] gyr
T 7 — —
7 [ class [cm- class (Nom) \lh Visualize All
)
]
| Remove J
e a7 s
Status
OK Ly # x0
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@ Weka Explorer — m] x

Preprocess | Classity | Cluster [ Associate | Select attributes [ Visualize |

L Open file... ) L Open URL... J) |1 Open DB... J L Generate... J L Undo J L Edit... J L Save... J
Filte _
I
| Choose |None ‘ Apply
Current relation Selected attribute
’ N
Relation: motion_80-weka.filters.unsupervised.attribute Remov... Attributes: 2 Name: gyr vy Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Stalistit Ve
| Minimum -0.472
Maximum 0418
| Al J 1 None J | Invert || Pattem J Mean 0105
StdDev 0.198
No.
[c&agg class (Nom) IEJL Visualize All_|

Remove
Status
OK
@ Weka Explorer — O g
Preprocess | Classity [ Gluster | Associate | Select attributes [ Visualize |
L Openfile.. \ || OpeaURL. ||  OpenDB. || Generste J Undo J ( Edit I Save. J
Filte!
[ N\
|
| Choose | None \ (=
Current relation Selected attribute
: .
Relation: motion_80-weka fiers unsupervised atiribute Remov Attributes” 2 Name: gyr_y Type: Numeric
Instances- 80 Sum of weights 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Minimurm -0.472
Maximum 0416
( Al I ( None | nven || Patem | o i
| staDev 0.198
No.
| Class: class (Nom) %) visuaiize Al |
2
n
5
.
Remove 5
e am 1
Status
ox oo | gt =0




@ Weka Explorer

[ Preprocess [ Classify | Cluster | Associate | Select attibutes | Visualize |

Classifier

|_ Choose J|Mu|ti|zyerFerceptron—L 03-M02-N500-Y0-50-E20-H15

Test options Classifier output
~ - [——
() Use training set
() Supplied test set Set

(®) Crossvalidation Folds 5
() Percentage spiit % &5

i M ]

l (Nom) class

Start Stop

Result list (right-click for options)

Status

OK

W Log ‘, *x0

Q@ Weka Explorer

[ Preprocess [ Classify | Cluster | Associate | Select attributes | Visualize |

Classifier

| Choose J|Multi|zyerPerceptron-L 03-M02-N500-V0-50-E20-H15

Test options Classifier output

() Use training set

() Supplied test set Set
(®) Cross-validation Folds B
() Percentage spiit % &

L More options. - |

l (Nom) class

Start Siop
Result list (ri}ht-click for options]
\

Status

OK

W Log ‘ x0
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& Weka Explorer - o X

[ Preprocess [ Ciassiy | Cluster [ Associate | Select attributes | Visualize |

Classifier

L Choose J|Mu|ti|ayerPerceptron -L03-M02-N500-¥0-50-E20-H15

Test

Classifier output

() Use training set —— Blmary i
-
() Supplied test set Set
Correctly Classified Instances 53 €E.25 %
(@) Cross-validation Folds 5 ncorrectly Classified Instances 9 33.75 %
S Cr T - o
(U Percentage spit o 88 SHEAT ALSETAES SRS 0.2181 Previous model: 70%
L More opionss _| Root X?Lesn sguared error 0.3462
Relative absolute error 58.1653 %
Root relative sguared error 75.9404 %
Total Number of Instances 80
(Nom) class
P Detailed accuracy By Class
Start
Result list (right-click for options] TP Rate FP Rate Frecision Recall F-Measure MCC ROC Area FPRC Area Cl
T —— —) 0.450 0.133 0.528 0.450 G.486 0.335 0.77¢ 0.498 di
0.550 0.067 0.826 0.950 6.884 0.845 0.581 0.540 haf
0.650 0.217 0.500 0.650 0.565 0.401 0.743 0.467 duf
0.600 0.033 0.857 0.600 6.7086 0.646 0.813 0.737 sw|
Weighted avg. 0.663 0.113 0.678 0.663 0.660 0.557 0.828 0.661
Confusion Matrix ===
a b e d < classified as
5 1 95 1| a-=dig
115 0 0| b = haul ™
5 113 1 | c = dump
2 2 412 | d = swing

Status

oK Log ‘ x0

& Weka Explorer - O X

[ Preprocess [ Giassity | Guuster [ Associate | Select attributes | Visualize |

Classifify

L Choot J|Mu|ti|ayerPerceptron -L03-MO02-N500-¥0-S0-E20-H15

Test option Classifier output
\Y —
() Use training set Summary A
) 3
(U Supplied test set Set
Correctly Classified Instances 53 ce.25 %
@ Cross-validation Folds 5 Incorrectly Classified Instances 57 33.75 %
~ Rappa statistic 0.55
©Rertaiac it RO Mean absolute srror 0.2181
([ Moreopfions ] Root mean squared srror 0.3462
Relative absolute error 58.1653 &
Root relative squared error 75.9404 %
Total Number of Instances 80
(Nom) class.
P Detailed Accuracy By Class
Start
ResullIisl(r'uht—cll'ckforoplinns] TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Clj
0.450  ©0.133  0.528% 2.450  0.486 0.335  0.776 0.498 dif
0.950  0.067  0.826 2.950  0.884 0.845  0.981 9.540 hal
0.650  0.217  0.500 0.650  0.565 0.401  0.743 0.467 ay
0.600  ©.033  0.857 2.600  0.706 0.646  0.813 0.737 s
Weighted Avg.  0.663  0.113  0.678 0.663  0.860 0.557  0.828 0.661
= Confusion Matrix ===
a b c d <= classified as
S 15 1| a-=dig
115 0 0| b= haul N
5 113 1| o= dump
2 2 412 | = swing
T

Status

OK Log _‘u x0




Q@ Weka Explorer — a X
Preprocess | Classify | Cluster [ Associate [ Select atiributes | visualize |
L Open file.. ] { Open URL. ]| Open DB. ]| Generate.. J L Undo ] L Edit. J L Save..
Filtei \
‘ _ \
L GChoose | None \ ‘ Apply Stop
Current relation Selected attribute \
\ [ ) .|
Relation: motion_80-weka filters unsupervised attribute Remov. Attributes: 2 Name: gyr_y Type Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unigue: 80 (100%)
Attributes Statistic Value
[ Minimum -0472
Maximum 0416
L All ] None J L Invert il Pattern ) Mean 0105
StdDev 0.198
2] class
tClass. class (Nom) !Jl Visualize All
29
-21
14
s
&
2
e am nea
Status
oK Log # x0
@ Weka Explorer - () x
Preprocess I Classify | Cluster Asscciaxe] Select attributes T \ﬂsua\.’ze]
L Openfile_. | { Open URL. ] L Open DB... J L Generate.. J Undo Edit. L Save.. J
Filte
I
| Choose | None ‘ Apply | Stop
Current relation Selected attribute
Relation: motion_80 Attributes” 7 Name: acc_x Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Statistic value
[ Minimum -3537
Maximum 091
L All ]l None ] L Invert il Pattern ) Mean 0853
| StdDev 0.78
20 accy
3[]accz
LC!ass class (Nom) ﬂ]L Visualize All J
33

Remove

Status

OK
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& Weka Explorer = (m] x
Preprocess | Classify | Cluster [ Associate | Select atiributes [ visualize |
| Open file. | | Open URL. I 1 OpenDB._. J 1 Generate... | In | Edit. Il Save. |
Filter _
| Choose J‘None | Apply
Current relation Selected attribute
Relation: motion_80 Attributes: 7 Name: gyr_z Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Statistic Value
’_'_'" Minimum 0.163
Maximum 0127
L All JAl None J 1 Invert ]| Pattern | Mean -0.009
StdDev 0.059
No. | Name
1] acc x
2 (¥ ace -y
3 acc_z
4 gyrx
5 ] gyr
6 0 gyr 2 -
m | Glass: class (Nom) |¥)| Visuslize Al |
3
I
Remove

Status

OK

& Weka Explorer w [m] x
Preprocess | Classity | Cluster [ Associate | Select attributes [ visualize |
L Open file... Jp Open URL... J [ OpenDB... J L Generate... J Uindo [ Edit.. } L Save... J
Filter _
| Choose J‘None | Apply
Current relation Selected attribute
Relation: motion_80 Attributes: 7 Name: gyr_z Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Statistic Value
Minimum -0.163
Maximum 0127
L All JAl hone J 1 Invert i Pattem | Mean -0.009
StdDev 0.059
No. | Name
1 [ ace_x
2 @ acc_y
3 acc_z
4 gyr x
5( ]
T — _
7 s | Glass: class (Nom) |¥)| Visualize Al |
32
[

Remove

Status

OK
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© Weka Explorer

Status

eyl
B

= m| X
PIED(QC,ESST Classify | Cluster | Associate I Select attributes Tvisuahze]
L Open file. I Open URL J ‘ OpenDB... )L Generate. J Unda J l Edit J L Save. )
Filter _
|_ Choose J‘None ‘ Apply Stap
Current relation Selected attribute
Relation: motion_80-weka filters unsupervised attribute. Remov._. Attributes: 3 Name: acc_x Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unigue: 80 (100%)
Statistic Value
Minimum -3.537
Maximum 091
L All il None J | Invert Sl Pattern J Mean 0853
StdDev 078
| Name
1 W acc x
20 gy
3 class
| Class: class (Nom) 17| Visualize Al
a3

OK

G Weka Explorer = [m] X
Preprocess | Classiy | Cluster | Associate | Select atributes | Visualize |
L Open file. ] Open URL... b ( OpenDB... it Generate.. J Undo ] l Edit .. J L Save. )
Filtes
—\
| Choose J‘None \ ‘ Apply Stop
Current relation Selected attribute
Relation: motion_80-weka filters unsupervised attribute Remov.. Attributes: 3 Name: acc_x Type: Numeric
Instances: 80 Sum of weights: 80 Missing: 0 (0%) Distinct: 80 Unique: 80 (100%)
Attributes Statistic Value
’_'_'" Minimum 3537
Maximum 091
L Al J 1 None J L Invert J L Pattern J Mean 0853
StdDev 078
No. Name
2 gny
3 class
| Class: class (Nom) |7)| Visualize AL
Ez]
Remove
Status.
OK
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& Weka Explorer = ] X
[ Preprocess [ Giassiy | Gluster | Associate | Select atributes | Visualize |
Classifier
|
L Choose [MultilayerPerceptron-L 0.3-M02-N500-V0-50-E20-H 15
Test options Classifier output
() Use training set - [«
= r
() Supplied test set Set
Correctly Classified Instances 53 €6.25 ®
@® Cross-validation Folds 5 Incorrectly Classified Instances 27 33.75 %
= . Fappa statistic 0.55
Oifiseentags colt = Mean absolute error 0.2181
( MoiB oSS ) Root mean squared error 0.3462
Relative absolute crzor 58.1653 &
Root relative squared esrror 79.9404 %
Total Number of Instances 80
[ (Nom) class
Detailed Accuracy By Class
Stop
Result list Kight-click for options] TP Rate FE Rate Precision Recall F-Measure MCC ROC Area PRC Area Cl
0.450  ©.133  0.525 0.450  0.486 9.335 0.458 di
0.950  0.067  0.826 0.550  0.884 0.845 0.540 hal
0.650  ©.217  0.500 0.650  0.565 0.401 0.467 dyl
0.600  ©0.033  0.857 0.600  0.706 0.646 0.737 B
Weighted Avg. 0.663 0.113 0.678 0.663 0.660 0.557 0.661
Confusion Matrix
a b ¢ d < classified as
$ 1 9% 1] a=dig
119 0 01 b =haul [
5 113 1| ¢ = dump
2 2 412 d=aswing
L - a
Status
oK Log # x0
© Weka Explorer = m} X
[ Preprocess [ Giassify | Ciuster [ Associate [ Sefect atiributes | visuaize |
Classifier
L Choose J‘MultilayerPerceptron -LD3-MD2-N500-VD-SO-E20-H15
Test options Classifier output
r
(L) Use training set Siniiazy A
=3 -
() Supplied test set
Correctly Classified Instances 55 68.75 %
(@) Cross-validation Folds 5 ncorrectly Classified Instances 25 31.25 &
- Rappa statistic 0.5833 . . o, o
(O Perceniage spit % B . o 15,  Previous models: 66.25%, 70%
( P ] Root mean squared error 0.3375
Relative absolute error 50.5858 &
Root relative squared srror 77.5444 %
Total Number of Instances 80
(Mom) class
= Detailed Accuracy By Class
Start Stop
Result list (right-click for options TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Brea C1
R 0.550  0.133  0.575 0.564 0.424  0.806 9.525 di
09:51:39 - functions MultilayerPerceptron 0.550 0.067  0.828 0.834 ik 0-855 ha
0.700  0.167  0.583 0.636 0.504 9.554 dul
09:52:50 - functions MuttilayerPerceptron i 5
0.550  0.050  ©0.786 0.647 0.570 0.745 =
functions MultilayerPerceptron meighted Avg. 0.é88 0.104 0.694 0.683 0.586 0.867 0.671
Confusion Matrix ==
a4 b o d <-- classified as
11 1 6 2 | a = dig
119 0 0| b haul ™
4 114 1 | c = dump
3 2 411 | d = swing
d
\C J I3

Status

oK
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Data Mining with WEKA

(Classification — k-NN & Naive Bayes;

Comparing Classifiers)

© Weka GUI Chooser

Program Visualization Tools Help

S WEKA

The University
of Waikato

Waikato Environment for Knowledge Analysis
Version 384

(c) 1993 - 2019

The University of Waikato

Hamilton, New Zealand

= [m] X
Applications
Explorer =
Experimenter |
A
© Weka Explorer - o X
Preprocess
Open il || openure | [ openp || Generate. J g
Filter
Choose | None -
Current relation Selected attribute
Relation: None Atribues: None Name: None Weight: None Type: None
Instances: None Sum of weights: None Missing: None Distinct. None Unique: None
Attributes
! I .
¥|| visuaiize Al
Status

Welcome to the Weka Explorer

L] e
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£ Weka Explarer

@ Weka Explorer
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(-]

j PmpmmssT Classify T Cluster T Associate T Seled atiribuies Tvlsuahze l

[ Openfile.. J L Open URL .. il Open DB J { Generate:, J Ut Edit.. J { Save.
Filter
[ B
{ Chogse j!Nune 1L Ap Stag
Current refation Selected attribute
Relation: motion_&0 Affributes: 7 Name: aco_x Type: Numeric
Instances: 80 Sumofweights: 80 Missing: 0(0%) Distinct 80 Unigue: 80 (100%)
Attributes Statistic | Value
T_ WMinimum -3537
Maximum 0o
| All J Naone I Invert | [ Patem | Mean 0853
StdDev 078
Mo, | Name |
2[Jaccy
3[Jaccz
4[] gyrx
5 agry
8 :
? H ZYH'SE Class: dlass (Nom) %) | visualize &
33
Status
0K

@ Weka Explorer

m] x
j E:qp;msT Classify T Cluster T Associate T Select aftributes T Visualize l
[ Openfile.. ] [ OpenURL . ik Open DB. J { Generate., ] Ut Edit... J { Save.
Filter
—~
e
{ Choose J!Nune || Ap Stag
Current refation Selected altribute
Relation: motion_80 Aftributes: 7 Name: class Type: Nominal
Instances: 80 Sum of weights: 80 Missing 0 (0%} Disfinct: 4 Unigue: 0 (0%)
Aftributes No. | Label | Count | Weight
r 1 dig 20 20.0
2 haul 20 200
| All | [ None J | Invert | l Paltern 3 dump 20 200
4 swing 20 20.0
Na. | | Name
1 accx
2] accy
3[Jaccz
4[] gyrx
50 ayry
g (4
Lo Class: class (Nom) ;v“ Visualize All
0 20 0 20
Status
DK
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@ Weka Explorer - m] b4
j E:a,nmcga_s] Cla{s)fy I Cluster T Associate T Select aftributes T Visualize l
N\
{ Openfile.. N Open URL .. ] | Open DB. J { Generate., ] Ut Edit... J { Save.
Fiter
A - )
{ Choose J!Nune ‘ Ap.. Stap
Current relation Selected attribute
Relation: motion_g0 Affributes: 7 Name: class Type: Nominal
Instances: 80 Sum of weights: 80 Missing: 0 (0%} Disfinct 4 Unigue: 0 (0%)
Altributes No. | Label | Count | weight
1 1 dig 20 20.0
2 haul 20 200
| All J None I Invert || Pattem | 3 ump 20 200
4 swing 20 20.0

[CJass: dass (Nom)

x| visualze Al

Status
0K

(<]

‘ Preprocess IB&I&EWT Cluster IAssm;lale T Select atfributes Tvlsuaﬂze l

Classifier

=

| Choose leemR

Test oplions Classifier output

(_) Use training ...

() Supplisdtest...
(®) Cross-validat. Fol.. |10

(_) Percentage s.. % 66

i More options... j

‘ (Nom) class |' J

| Start St

Fasun st (righ-chick fr opions)

Status

DK
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(<]

[ Preprocess TB@;HQT Cluster TAssm;lale T Select amhules-T Vlsuz-wze]

Classifier

SR

| Choose ”ZeruR

Test options Classifier output

() Suppliedtest .

(®) Cross-validat. Fol.. |10

(_J Percentage s..

i More options... j

{ (Nom) class l' J

Start Stop

Result list (right-click for options)
’

Status

OK

@ Weka Explorer

[ Preprocess T E,&WT Cluster T Associate ] Select atiributes ] V\suallze]

Classifier

[ [ weka || rrsearch -4 Vweka.core EuclideanDistance -R firstlast”

¥ E classifiers

» [ bayes ‘F)ﬂ‘l

iz

» ﬁmnmons

v (5 lazy

[ Kstar
[ Lwi
> Iﬁ' meta
= [ misc
L ﬁ rules
> Iﬁtrees

= |

B Nen

Status
OK
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L]

l Preprocess | Classify T Cluster T Associate T Select atfributes ] V\suahze]

Classifier

l Choose JilBk -K 1 W 0 -A "weka core neighboursearch LinearhNSearch -A Uweka core EuclideanDistance -R first-lasti™

_T_gs_l_g_ﬁ_cms Classifier output

) Use fraining ..

) Suppliedtest .

(® Crossvalidat.. Fol.. 10

() Percentages... % 65
l More options... ]
|
l (Nom) class r J
Start
Result list (right-click for options)
)
Status
s
oK
Q Weka Explore = X
[ Preprocess Tsctassﬁx T Cluster T Associate ISsled attributes T Visualize ]
Classifier
@ weka.gui.GenericObjectEditor X 1

I
| Choose |IBk -1 1 - 0 -A "weka.cors,
I weka.classifiers.lazy.|Bk i

‘Tlup‘lions

K-nearest neighbours classifier Mare

L Capabilities J

() Usetraining ...

() Suppliediest

(®) Cross+alidat.. Fol. 10

(_) Percentage s.. % BB
KNN 1
‘ { Mare options. 1
batchSize | 100
[ (Nom) class .
crossvalidate | False "
Start 2iop
debug |False "
Result list (right-click for options)
| - distanceWelghiing | No distance weighting i
doNotCheckCapabiliies | False \'J
meanSquared | Faise v
T i gorithm l Choose IL' —A“WekatnreEucl\d}

numDecimalPlsces 2

windowSize |0

l Open... J l Save.. I { OK J { Cancel

Status




©Q welks = m}
[ Preprocess Lams;g« I Cluster T Associate TSe\ed aftributes T Visualize }
Classifier
Cloose @ weka.gui GenericObjectEditor x -; @ Informat
weka.classifiers fazy.IBk | ANE L‘\
Test options weka.classifiers lazy [Bk
About T
U Use tral SYNOPSIS
() Supplia| K-nearest neighbours classifier. More K-nearest neighbours classifier. Can select appropriate value of
K based on cross-validation. Can also do distance weighfing.
(®) Cross Capabilities
For more information, see
) Percent
—1 KNN 1 D. Aha, D. Kibler (1991). Instance-based leaming algorithms.
Machine Learning. 6:37-66.
batchSize 100 OPTIONS
(Nom) class numDecimalPlaces — The number of decimal places o be used
crossValidate lFalse \"J for the output of numbers in the model
L—Smf debug [Fajse ‘,J batchSize — The preferred number of instances to process if
Result fist (rig batch prediction is being performed. More or Tewer instances
B
distanceWeighting | No distance weighting 7
doNotCheckCapabilites | False i)
meanSguared lelss | "J
nearestNeighbourSearchAlgorithm [ Choose ”LinearNNsearch A “weka.cure.Eucl\d|
numDecimalPlaces |2
windowSize |0
{ Open.. J { Save.. J l OK J l Cancsl J
Status —
fa Y
oK -
] Esploré = (m] .

[Prepro:ess I(}a&aﬂy] Clus(er] Assoclate TSeled aftributes T Visualize l

Classifier

[
| Choose |IBK -K 104 0 - -4 "weka.c

Test options.

() Usetraining set

() Suppliedtestset

@) Crosswalidation Folds 5

weka.classifiers:lazy 1Bk

About

K-nearest neighbours classifier

Wore

Capabilities

() Percentage split % 66
KNN 10
{ More options..
batchSize | 100
[ (Nom) class
crossValidate | False ]
Start Stop
debug |False Bl
Result list (right-click for options)
[ I:IisianbaWnghtlng | Weight by tidistance lvl
‘|
doNotChackCapabiliies | False 7
meanSguared | False 1'J
nearestieighbourSearchAlgorithm l Choose J}LinearNNSeamh -A"weka.core Euclm‘
numDecimalPlaces | 2
windowSize |0
Open... J l Save.. I l oK J l Cancel
- T
Status —
o -
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@ Weks Explarer = o

[Pmpmﬁess IW{W] CluslerT Assaciate TSE!EE{ aftributes T Visualize }

Classifier

T 1
i | @ wekagui Generic to
| Choass |IBK -K 100 -4 weka.cor -

weka.classifiers:lazy 1Bk
Jestopions | sbout
() Usetraining set
() Supplied test set S K-nearest neighbours classifier More
® Crosswalidation Folds |5 ApARNTIE
() Percentage split % 66
KNN 10
L More options...
batchSize | 100
l (Nom) class
crossValidate | False ]
Start Stop
debug | False v
Result list (right-click for options)
| distanceWeighting | Weight by tidistance 1'J
doNotChackCapabiliies | False »'J
meanSquared | False 7
i
nearesiNeighbourSearchAlgorithm l Choose J;LinearNNSearch VA"weka.care.Euchd‘
\
numDecimalPlaces |2 \
windowsize |0 \
Open... J l Save.. I l oK J l Cancel
- v
Status S
oK
o lore - [m}
[Prepro:ess I(}a&aﬂy] Clus(erT Assoclate TSeled aftributes T Visualize }

Classifier

[
{ Choose J}IBk R0 0 -] -Aweka core.neighboursearch LinearhNSearch -AVweka.core EuclideanDistance -R first-last™

Test options Classifier output
y

() Usefraining set

() Suppliedtestset S8t

I@ Cross-alidation Folds |5 I

Sk Same as DNN

{ More options.. J

l (Nom) class r J |

Start Stop

Resultlist (right-click for options)

Status




[Pmpmeess I{}.isss_ﬂy] CluslerT Assaociate TSE!EE{ altributes T Visualize }

Classifier

[
{ Choose J}IBk SR 100 - -A"weka core.neighboursearch LinearMiSearch -A Vweka.core EuclideanDistance -R firstlast™

Test options

Classifier output

() Usetraining set

() Suppliedtestset

(@) Crossvalidation Folds 5

() Percentage split % 66
{ More options..
(Nom) class r J
Start Stop

Result list (ngyi-click for options)

Status

@ \Weka Explorer - *
| Ctuster | Associate | Select atiivutes | Visualize |
[ Choose ”IBk -K 10 - 0-1-A"weka.core.neighboursearch.LineariMSearch -AVweka.core. EuclideanDistance -R firstlast™
Test options Classifier output
(_J) Use training set === Summary =—= &
"

() Suppliedtest set sat

orzectly Classiiiced ludtances 15 €l.25 %
(®) Crossvalidaion Folds 5 ncorzectly Classificd Instances 31 275 %
- = Fappa statistic 0.2833 ono
U Percentage split % |60 Mean absolute error 0.2336 DNN: 70%
- Root mean aquarsd erzor 0.356
[ Mot eRling Relative absolite erzoz £2.2914 %
Root relative squazed srror 22.2067 &
Total Number of Inatances 20
I (Nom) class r'J
=== Detailed Accuracy By Class ==
Start Stop
— . TP Rate FP Rate Precision Recall F-Measure MOC ROC Avea FRC Area Clafy,
Mwﬂu"“ "'—T‘!r""—'"’"“) 0.€50 8.217 0.500 0.650 0.565 0.401 0.802 0.€47 dig I
i 0.950  0.017  0.850 0.950  0.850 0,235 0.%38 0.969 hau
0.200  0.267  0.500 0.800  0.15 0.471  0.827 0.548 dumg
0,050  0.017  0.500 0.050  0.051 0.082  0.%02 0.653 swit
Weighted Avg.  0.€13  0.128  0.€13 0.613  0.555 0,474 0.87% 0.704
=== Confusion Matrix ===
abcd classified as
13 0 7 6| a=dig
018 1 61 b=haul
3 016 1| c=dump
101 & 1| d=swing
S T
Status —
oK | L ‘ x0




@ Weka Explorer

[ Preprocess TG{WT Cluster T Associate T Select atfributes T Visualize 1

e

Choose |IBk -K 10 - 0-1-A"weka.core.neighboursearch.LineariMSearch -AVweka.core. EuclideanDistance -R firstlast™

Test option:

Classifier output

() Use trainiNg set
(_J Supplied teshset Sel

— Summary —

i

Correctly Classified Instances 49 €1.25 %
(®) Cross-validation Folds 5 Incorrectly Classifisd Instances 31 32.75 %
: § Kappa statistic 0.4833
{J)/ Percentage split % |60 Mean absolute error 0.2336
i Root mean squared error 0.356
[ Mote slions. ) Relative absolute erzor £2.2914
Root relative squarsd srror 82.2067
Total Number of Instances 20
I (Nom) class "
=== Detailed Accuracy By Class ==
Start
sght-click . TP Rate FP Rate Frecision Recall F-Measurs MOC ROC Rrea PRC Area Clafy
Joa S B R S L R 0.€50  0.217  6.500 0.€50  0.565 0.401  0.802 0.647 dig|}
0.950  0.017  0.950 0.950  0.950 0.933  0.9%6 0.969 hau!
0.800  0.267  0.500 0.800  0.€15 0.471  0.827 0.543 dumy
0,050 0.017  0.500 0.081 0.0%2  0.%02 0.653 swir
Weighted Avg. 0.613  0.129  0.613 0.555 L474 0.879 0.704
=== Confusion Matrix =—
a B c d <--classified as
307 4l
018 1 0|
3 016 1|
1001 8 1|
A
Status
P y
oK | L: # x0
@ Weka Explorer - O b e
[ Preprocess T(:;aasqu Cluster T Associate T Select atfributes T Visualize ]
Classifier
[ weka
v E classifiers
T (i@ bayes .
& Bayeshet
" a
‘ NaiveBayes r
‘ mssifisd Instances 49 &1, %
IClassifi=d Instances 31 38,75 %
tic 0.4333
e error 0.2336
» [l functions wared error 0.35¢
» [ lazy pluze error £2.2914
» [ meta e squared error 22.2087 §
7( » (& misc of Instances 8
-
(& rules Accuracy By Class =——
»> ﬁtrees
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Clafn
0,650  0.217  0.500 0.650°  0.565 0.401  0.802 0.647 dig
0.850  0.017  0.350 0.950  0.550 0.533  0.986 0.96% haul
0.800  0.267  0.500 0.800  0.61% 0.471  0.827 0.548 dung
0.050  0.017  0.500 0.050  0.081 0.092  0.902 0.€53 swir
. 0,613 0.128  0.613 0.613  0.555 0.474  0.87% 0.704
I Matrix ==
<-- classified as
| a-=dig
| b= haul
| © = dump
Close | d = awing
[EAS 7T e
Status
OK
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@ Wekas Bxplorer == [ =
[ Preprocess Iﬁassﬁ« I Cluster T Associate T Select attributes T Visualize }
Classifier
l Choose I!NaiveBayes
Test options Classifier output
() Use training set = Summary =— 2
.
\_ Supplied test set
Correctly Classified Instances 43 €1.25 %
@cmgs-qahdahgn Folds 5 Incorrecctly Classified Instances 31 38.75 %
; = Kappa statistic 0.4833
{J Percentage spift &8 Mean absolute error 0.2336
Root mean squarsd error 0.356
| ik i Relative sbsolute error £2.2912 %
Root relative squared error 82.20€7 %
Total Number of Instances Eld
l (Nom) class r'
=== Detailed Accuracy By Class ==
Start Stop
Resul - g - TF Rate FF Race FPrecision Recall F-Measure MOC ERC Area Clafs
,—ﬂwﬁ} ~ 0.850 0.217 0.500 0.650 0.565 0.401 0.847 dig
0.950 0.017 0.950 0.950 0.950 0.933 0.969 haul
0.200 0.267 0.500 0.200 0.615 0.471 0.548 dumy
0.050 0.017 6.500 0.050 0.081 0.082 0.653 awir
Weighted Avg. 0.613 0.129 0.613 0.613 0.555 0.474 0.704
=== Confusion Matrix —=
a b c d <-- classified as
13 0 7 01 a&-=dig
01 1 0| b=haul
3 016 1| e=dup
10 1 8 1| d=aswing
[ =
Status
~— N
oK
@ Weka Explocer - o
[ Preprocess Tq‘iass}fy T Cluster TAssoci!aie T Select aftributes T VIsuaJize]
Classifier
| Choose J!NaiveBayes
Jostontons Q@ weka.gui GenericObjectEditor X
L0 Uas eanng get weka.classifiers_bayes NaiveBayes :
() Supplizdtest set St
About
@ Crosswaligation Folds 5 f 1
(_ Percentage spiit % 66 Class for a Naive Bayes classifier using estimator classes. More |
- l Capabilities J
| More options...
l (Mom) class baichSize: | 100
L2
Start Stop debug (False ]
: " . Fc ROC Area PRC Area Clafhy
| Resultse{Ight oy for optioria) ormat | False W e 020z o7 aig
" L933 0.986 0.568 hau
dahlotChecks | False 'J La71 g.827 0.548 dumy +
092 0.502 0.853 Wil
numDecimalPlaces 2 L 474 0.874 0.704
useKemslEstimator | False |
useSupenvisedDiscretization [Fa\se ;vJ
l Open.. J l Save... J l oK J l Cancel j
ELS =
Status.
OK
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[ Preprocess Tmmﬂ Cluster T Associate [ Select atributes T Visualize 1

Classifier

[
| chosse |NaiveBayes

Testoptions |
i) Usetraining
(_) Suppliedte;
(®) Cross-valid
(_J Percentags|
| W

{ (Nom) class

Start

Result list (right-
f o |

azy. |

Q@ weka.gui.GenericObjectEditor
weka classifiers bayes NaiveBayes

About

Class for a Naive Bayes classifier using estimator classes

batchSize 100

debug |False

Lo

© Informat X

analysis ofthe training data. For this reason, the classifier is not :
an UpdateableClassifier (which in typical usage are initialized

with zero training instances) - if you need the

UpdaleableClassifier functionality, use the

MaiveBayesUpdateable classifier. The NaiveBayesUpdateable
classifier will use a default precision of 0.1 for numeric

attributes when buildClassifier is called with zero training

instances

For more information on Naive Bayes classifiers, see

George H Jahn, Pat Langley: Estimating Continuaus
Di in Bayesian Classifiers. In: Eleventh Conference

disptayWodelinOidFormat | False

dolotCheckCapabiliies | False

numDecimalPlaces 2

useKemnelEstimator | False

useSupenisedDiscretization [Fa\se

on Unceriainty in Arfificial Intelligence, San Mateo, 338-345,
1995,

OPTIONE
useKemnelEstimator - Use a kernel estimator for numeric
atiributes rather than a normal distribution

numDecimalPlaces — The number of decimal places to be used
for the output of numbers in the model.

batchSize — The preferred number of instances to process if
batch prediction is being performed, More or fewer instances
may be provided, but this gives implementations a chance to
specify a preferred batch size.

Open.. I l Save.. J { oK I l Cancel | v
TP I T T T o= L e
v
e = s
Status
e \
oK -0
Q Weka Bplore - O

[ Preprocess Tmmmmﬂ Cluster T Associate [ Select attributes T Visualize }

Classifier

[
| chosse |NaiveBayes

Test options @ weka.gul.GenericObjectEditer % © Informat v
s | |
I_) Use training Weka. . bayes.NaiveB: || analysis ofthe Iraining data. For this reason, the ciassifier is not u:
- 5 an UpdateableClassifier (which in typical usage are initialized
L) Supplied el apout with zero training instances) — if you need the
(® Crossvalid UpdateableClassifier functionality, use the
Ciass for a Naive Bayes classifier using estimator ciasses Mora 5 | NalveBayesUpdateable classifier. The NaiveBayesUpdateable
() Percentags| & classifier will use a default precision of 0.1 for numeric
Capabilities altributes when buildClassifier is called with zero training
{ M | | instances
i . .
batchSize | 100 For more information on Naive Bayes classifiers, see
{ (Nem) class
George H Jahn, Pat Langley: Estimating Continuous
debug |F315E \'J Di in Bayesian Classifiers. In: Eleventh Conference
Start on Unceriainty in Arificial Intelligence, San Mateo, 338-345,
Resultlist (ight.q  GSpaModelinOiFormat | Faise = a: 1995,
f
P doNotCheckCapabilties [False [x] p|cPmions )
B useKemnelEstimator - Use a kernel estimator for numeric
N § | attributes rather than a normal distribution
numDecimalPlaces 2 b |
I

u: timator | False

v

useSupenisedDiscretization [Fa\se

L]

numDecimalPlaces — The number of decimal places to be used
for the output of numbers in the model

batchSize — The preferred number of instances to process if
batch prediction is being performed, More o fewer instances
may be provided, but this gives implementations a chance to
specify a preferred batch size.

Open... I l Save.. J [ oK I l Cancel J 4
T I T T T T =hgwIm L e
v
o 7 s
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© Weka Explorer — m] x
[Prepracess T(}a&sﬂy] CJuaterT Assoclate TSeled aftributes T Visualize }
Ciassifier.
Choose |NaiveBayes
Test options Classifier output
(I Usetraining set — Summary — !
.
() Suppliediest sei
Correctly Classified Instances 45 61.25 &
(® Crosswalidation Folds 5 Incorrectly Classified Instances 3L 38.75 %
o = Kappa statistic 0.4233
U Percentage split % 065 Mean absoluts srror 0.2336
Root mean squarsd error 0.356
L MosE apias J Relative absolute error 62.2914 &
Root relative squarsd srror £2.2067 &
Total Number of Imstances g
(Mom) class r'
= = Detailed Rccuracy By Class —
Start | Stop.
T2 Rate FF Rate Frecision Recall F-Measurs MCC ROC Rrea FRC Area Cla
Result list i . - " T
o 0,650  0.217  0.500 0.650  0.565 0.401  0.302 0.647 dig
1.9 q .550 g 0.950 0.9 d C 3
09:48:43 120, 1Bk 0.850  0.017 0950 0.950  0.950 0.933  0.986 0.969 haul
0.800  0.267  0.500 0.800  0.615 0.471  0.827 0.548 dumg *
0.050  0.017  0.500 0.050  0.091 0.082  0.902 0.653 Wit
Weighted Avg. 0.613  0.128  0.613 0.613  0.555 0.474  0.879 0.704
= Confusion Matrix =—
a b c d <—- classified as
13 0 7 6| a=dig
1% 1 6| b=haal
3 016 1| ©=dump
1018 1| 4
< =7 e
Status
OK.
€ weka Explorer — O x
I Preprocess T Classify T Cluster T Associate TSeiect attributes T Visualize }
Classifier
p- 1
L cnause.JiNaiveBayes
Test oplions Classifier output
() Uss traifing set —= Summary =— £
r
) Supplied test set’ —
rrectly Classified Instances 58 72.5 %
(® Cross-validation Folds |5 correctly Classified Instances a2 27.5 :
8 Kappa statistic 0.6333
) % &g - 709
U Percentage split £ Mean absolute error o0.1sa1 DNN: 70%
Root mean squarsd srror 0.317  k-NN: 61.25%
L Masitopiang, - J Relative absolute srror 41.0933 %
- 5 i’ - Deep learning is not always best
Root relative sguared srror 73.213 %
Total Number of Instances El
(Nom) class ‘V
—— tailed Accuracy By Class ==
Start
" _ TP Rate FP Rate Frecision Recall —F-Measure MOC ROC Area PRC Arsa Cla
A T S UL 0.550  0.100  0.647 0.550  0.595 0.476  0.868 0.770 dig
G.900  0.033  0.900 0.900  0.900 0.667  0.953 0.502 hau
0.700  0.133  0.€36 0.700  0.667 0.550  0.86 0.623 dum
0.750  0.100  0.714 0.750  0.732 0.640  0.514 0.845 awi
Weighted Awg.  0.725  0.092  0.72¢ 0.725  0.723 0.633  0.901 0.788
== Confusion Matrix =— I
a b o od <-- classified as
L1 & 2| a=dig
018 0 2| b=nhaul
014 2| c=dump
2.1 215 d-= swing

Status.

DK
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€ Weka Explorer - m} x
| Preprocess T Classify T Cluster T Associate T Select atfributes T Visualize }
2
| Choose. |HaheBayes
Test oplions Classifier output
() Use training set = Summary =— il
3
\_J) Suppliedtest set’ Set
Corrsctly Classifisd Instances 58 72.5 %
(® Cross~alidation Folds |5 Incorrectly Classified Instances 22 275 %
_ . Kappa statistic 0.6333
U Percentage split i Msan absolute error 0.1541
i Root mean squared srror 0.317
L i | Relative absolute erzor 41.0933 %
Root relative squared srror 73.213 %
Total Number of Instances El
(Nom) class
== Detailed Accuracy By Class ==
Start top
i N TP Rate FP Rate Erecision Recall —F-Measure MOC ROC Area FRC Arsa Cla
Bt Btk Riapions) 0.550  0.100  0.647 0.550 0.476  0.g88 dig
T 5.500 0 0.900 1. 90 a 0
091843 - 1azy % I 0.500 0.033  0.%00 0.900 0.867  0.853 hau
[t " ‘ 0.700  0.133  0.€36 0.700 0.550  0.868 dum
fle 106, o diavatiares 0.750  0.100  0.714 0.750 0.640  0.514 s
Weighted Awg.  0.725  0.092  0.72¢ 0.725 0.633  0.901
== Confusion Matrix =— I3
a b o od <-- classified as
) 111 6 2| a=dig
previous results 918 @ 2| b=haul
are stored s 81 2l c=mon
2.1 215 d-= swing
ELS
Status
OK

Data Mining with WEKA
(Classification — Decision Tree)
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@ Weka GUI Chooser
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(]

271

Choose ‘None =
{Choces ore 2= 9A0: | data

Q e e
Preprocess G e attributes | Visual
[ Open file J | OpenlRL. || Open DB... J1 Generate. | Und
Filter
— O 7]
Choose ‘None - .
{Ghooce Jrene e SA) | (6 data ¥
Current relation ~ -
| %) airline.arft " ReutersGrain-train.arff (| Invoke options dialog
Nestartione breast-cancer.arff [ segment-challenge.arf | B None
Instances: None =L = data = None
|__| contact-lenses arff segment-test arff
Attributes [ cpuarft || soybean.arff
[ cpuwithvendorarff | supermarket arft
All _ credit-g.arff ; unbalanced.arft
1 " diabetes arff vote.arff
(¥ glass.arff [ ") weather naminal arff
1 hypothyroid.arff 1 weather numeric_arft
F ionosphere.arff
iris 20 arff
(%] | visualize All
=t I ma
=l F
T
Status
Welcome to the Weka Explorer Log .‘* x0
© Weka Explore - (]
Preprocess | L2 C tatributes | Visualize
L Open file J 1 OpenURL. | | Open DB... J1 Generate. J Unde i
Filter X

Current relation =
" airline_arff
Relation: None.

Instances: None

breast-cancer arff
| contactlenses arff

Attributes [ cpuarft

cpuwith vendor arff

All | credit-g.arff
[ diabstes arff

glass arff
hypothyroid. arff

[ ionosphere arff

iris 20 arff

iris.arff \

|| labor.arff

|| ReutersCom-test arff
;’ ReutersCorn-train arff

| ReutersGrain-test arff

Itz 01BN ins.arff

=

| " ReutersGrain-train.arff

segment-challenge arft

| segment-test arff
) soybean arff

[ supermarket arft
; unbalanced.arft
[ vote arff

| weather nominal arff

| weather.numeric_arff

i RE(T) | Adf data files (*arff)

‘ ___| Invoke options dialog

data

== None

Visualize All

\ove

Status

‘Welcome to the Weka Explorer
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© Weka Explorer

a X
Preprocess | Classify | Gluster | Associate [ Select attributes [ visualize |
[ Open file. | OpenURL J 1 Open DB J ( Generate. J i ( Edit J Save.
Filtel
| Ghoose | None \ Apply | Siop
Current relation Selected attribute
Relation: iris Attributes: & Name: sepallength Type: Numeric
Instances: 150 Sum of weights: 150 Missing: 0 (0%) Distinct: 35 Unigue: 9 (6%)
Attributes Statistic Value
= Winimum 43
Maximum 7.9
| Al Jil None J Invert || Patem M 5843
_ . StdDev 0828
| No Name [
{ 2 [_] sepalwidth
3 [ petallength
| 4 [_] petaiwidth
5[] class |
| Class: class (Nom) Visualize All
=Ll
Remove
Status
OK

© Weka Explorer

== a X
Preprocess. T Classify | Cluster | Associate I Select affributes I \ﬂsualrzeJ
[ Open file. ; l Open URL J 1 Open DB J 1 Generate. J jd | Edit. J 1 Save .
Filtel
| Choose JlNone \ ‘ Apply | Stop
Current relation Selected attribute
Relation: ins Aftributes® 5 Name: sepallength Type: Numeric
Instances: 150 Sum of weights: 150 Missing: 0 (0%) Distinct. 35 Unigue: 9 (6%)
Statistic Value
Minimum 43
Maximum 79
L All ) None L Invert J Pattern Mean 5.843
_ Y StdDev 0.828
| No. Name |
T
| 2 ] sepalwidih
3 [ petallength
| 4 [] petaiwidth
5[] class |
| Class: class (Nom) Visualize All

Status

oK
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@ Weka EBxplorer = [} X
[ Preprocess | Glassify | Cluster ] Associate T Select attributes I\Ilsualize ]

Classifier

[ Choose jTZeroR

Test options Classifier output
0 0S At

() Use training set

() Supplied test set Sel
(® Cross-validation Folds 10
() Percentage split %

| More options.. 1

(Nom) class. '_j

Start Stop

Result list (right-click for options)

Si_ztus

oK lLiJ -

© wWeka Bxplorer = m} X

[ Preprocess T.C{ﬂSSWT Cluster ] Associate T Select attributes I\Ilsuah}ze ]

Classifier

[ Choose jTZeroR

Test npﬁx  Classifier output
() Use traifig set
() Supplied tekt set Sef
(®) Cross-validation Folds 10
{_) Percentage spiit 9%

| More options... g,

(Nom) class :J

Start Stop

Result list (right-click for

Status

OK




Weka Explorer
[ Preprocess [ Ciassify | Giuster | Associate | Select attributes | Visualize |

Classifier

‘ b [% weka |
v ﬁ classifiers

» (i bayes put
» (i functions
> (@ azy

> [ meta

* [ misc

[ ﬁ rules

v (& trees

| ") DecisionStump

i

[ HoeffdingTree

o=

{ Gose

Status.

oK s | g

@ Weka Explorer — O e
[ Preprocess iy | Gluster [ Associate | Select attributes | visuaiize |
Classifier
Classifier
[ cnoose ]‘JAB—C 12512
Test options Classifier output .

() Use training set
() Supplied test set

(® Crossvalidation Folds 10

() Percentage split % &6

L More options. - J

(Nom) class

Start Stap

Result list (right-click for options]

Status

oK b | e
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@ Weka Explorer — m] x
[ Preprocess [ Classity | Cluster | Associate | Select attibutes | Visualize |

Classifier

[ Choose ]‘st—c 025-mM2

Test options Classifier output
— r

() Use training set
() Supplied test set Set

(®) Cross-validation Folds 10

() Percentage split % 68
L More options. J
(Nom) class ﬂ
Start Stop

Result list (right-click for options]

Status

OK Log ‘ x0

@ Weka Explore — o
Preprocess | Classify | Cluster Ass:umatelsetect attributes I\ﬂsualme}
Classifier
P E @ weka.guiGenericObjectEditor X
| weka classifiers trees.J48 L
Test options About [}
1 N 1
() Use traini
Class for generating a pruned or unpruned C4. More
() Supplied t¢
| Capabitties |
® Cross-vali
() Percentag|
1 batchSize 100
binarySplits | False v
(Mom) class collapseTree | True v
Start confidenceFactor  0.25
Result list (right —
 m—| debug | False v
doNotCheckCapabilties. | False ™
doNotMakeSplitPointActualValue | False hd
minNumObj 2
1
numbDecimalPlaces 2
numFolds 3
reducedErrorPruning | False v

savelnstanceData | False

s | Open.. J 1 Save.. J 1 OK 1 Cancel J m <
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@ Weka Bxplo

Preprocess | Classify | Cluster | Associate I Select attributes IVrsuahzeJ

Classifier
— E G weka.gui.GenericObjectEditor X
| weka classifiers trees.J48
Test options About (&
p— N )|
() Use trainin
Class for generating a pruned or unpruned C4. More
() Supplied te \ - ]
apa&les
(® Cross-val
() Percentag
1 batchSize 100
binarySplts | False v
(Nom) class collapseTree | True v
Start confidenceFactor  0.25
Result list (right —
et debug | False L]
doNotCheckCapabiities | False ™
doNotMakeSplitPointActualValue [ False X,
minNumOb] 2
|
numBecimalPlaces 2
numFelds 2
reducedErorPruning | False B
_3 savelnstanceData | False S
v
Status o
L x0
OK | Open. il Save.. i oK J 1 Cancel J i N
© Weka Explore - =i
[ Preprocess [ Classify | Cluster | Associate I Select attributes T Visualize ]
Classifier
P E @ weka.gulGenericObjectEditor b4 © Informatic
weka classifiers trees J48 NAsE: [;\
Test options About |4| | weka.classifiers trees.J48 | L
™
() Use trainin . SYNOPSIS
Ol Clans for gefering apiuned orimprined G4 Class for generating a pruned or unpruned G4 5 decision tree. For |
more information, see v
Cross-valif
@ Ross Quinlan (1983). C4.5: Programs for Machine Learning. Morgan
() Percentag] Kaufmann Publishers, San Mateo, CA
baichSize 100
| OPTIONS
binarySplits | False Bl seed — The seed used for randomizing the data when reduced-error
E | pruning is used.
Nom) class lapseT T [
o) ol Sy Ten unpruned — Whether pruning is performed
‘Start confidenceFactor 025 confidenceFactor — The confidence factor used for pruning (smaller
Result list (right 1 values incur more pruning). >'
—_—— debug | False i
doNotCheckCapabiliies | False |®
doNotMakeSpltPorntActualValue | False I/
minhNumobj 2
/|
numDecimalPlaces 2
numFolds 3
reducedErrorPruning | False [l
eData | False (Y
1 b
Status
Log . X0
oK i Open.. il Save... J 1 oK J L Cancel J ‘
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[ Preprocess ] Classify [ Cluster | Associate I Select attributes T Visualize ]

Classifier

o E @ weka.gui.GenericObjectEditor X <]
weka classifiers trees J48 NAME [;\
Testoptions | About |a] | weka trees.J48 |
§ o ™
Use trainin SYNOPSIS
o Class for generating a pruned or unpruned C4. Wore 2
= 2 Class for generating a pruned or unpruned C4 5 decision tree. For |
() Supplied te "
more information, see /|
(®) Cross-vali )
Ross Quinlan (1993). C4.5: Programs for Machine Learning. Morgan
() Percentag] Kaufmann Publishers, San Mateo, CA.
baichSize 100
| OPTIONS
binarySplits | False " seed — The seed used for randomizing the data when reduced-error
E | pruning is used
Nom) class ollapseTr T /i
(o) el il unpruned — Whether pruning is performed
Start confidenceFactor 025 confidenceFactor — The confidence factor used for pruning (smaller
Result list (right ] values incur more pruning). -'
e debug | False v
doNoiCheckCapabiliies | False v
doNotMakeSplitPointActualValue | False ]
minNumObj 2
/|
numbDecimalPlaces 2
numFolds 2
reducedErrorPruning | False / [ld
i eData | False / |k
v
Status <K ‘/ il
Log . %0
oK
i Open... il Save . J 1 oK J L Cancel J ‘

© Weka Explorer

[ Preprocess | Classify Cluster] Associate I Select atributes I Visualize ]

[ Choose: J‘JABVC 025-M2

Test options Classifier output
() Use training set
() Supplied test set Set
(®) Crossvalidation Folds 10
() Percentage split % B8

L More options... J

(Nom) class

Start

Result list (right-click for options|

Status

OK
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@ Weka Explorer

| Preprocess [ Giassify | Cluster [ Associate | Select attnbutes | Visuaiize |

Classifier

[ croose Juss c o252

Test options Classifier output

() Use training set
() Supplied test set Set

@® Cross-validation Folds 10

() Percentage split % 86
:J\ Mare options... J

(Nom) clas!

Start Stop

Result st (right-click for options]

Status

oK

© Weka Explorer
| Preprocess Imassiy Cluster | Associate I Select imnbutesI Visualize ]

Classifier

| Ghoose J.ms -C0.25-M2

Test options output

() Use training set
() Supplied test set

(U Cross-validation Foids 10
@ Percentage split % 66

L More options... |

(Nom) class

Start Stop

Result list (right-click for options]

Status

OK

Log ﬁ.x(}
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[ Preprocess [ Ciassify | Cluster [ Associate | Select attrbutes | visuaiize |

Classifier

| Choose J.msrc 0.25-M2

Test options Classifier output

() Use training set
() Supplied test set

() Crossvalidation Foids 10

@ Percentage split % 66

L More options.

(Nom) class

Status

OK Log ‘ x0

© Weks Explore — d

[ Preprocess ]Wy I GLus‘terIAssocta{e I Select attributes ‘[V\sua.\ize]

Classifier
Al

| Choose J‘Jaa -C0.25-M2

Classifier output
PRI

() Use training set Tims taken to test model on test split: O ssconds A
= r
() Supplied test set Set
= Summary
() Cross-validation = 10
| correctly Classified Instances 49 56.0784 %
®) Percentage split % 66 5 5 SRR
2 tatisti 0.9408
L More options... J R R
Mean absclute srror 0.0396
Root mean squared error 0.1579
— Relative absolute error 8.8979 %
lom) class
(ort) Root relative squared error 33.4051 %
Total Number of Instances 51
Start Stop
Result list (right-click for options] = Detailel-Aoriacy By Cless
59 i IS TP Rate FP Rate Precision Recall F-Measure MCC ROC Area FPRC Area Cl
1.000  0.000  1.000 1.006  1.000 1.000  1.000 1.000 )
1.000  ©0.063  0.505 1.000  0.%50 0.s21  0.965 0.505 Ir
0.882  0.000  1.000 0.882  0.938 0.513  0.967 0.938 Ir
Weighted Avg. 0.861  ©.023  0.965 0.961  0.%61 0.s42  0.977 0.944
= Confusion Matrix
a b ¢ < classified as
15 0 0| a= Iris-sctosa
015 © | b= Iris-versicoler
0 215 | o= Iris-virginica

Status

OK
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<]

[ Preprocess [ Giassify | Cluster [ Associate [ Select atrbutes | Visuaiize |

Classifier

| Chaose J‘JAB -C0.25-M2

Ie_st options

Classifier output
asshiEror

() Use training set Time taken to test model on test split: 0 ssconds :
() Supplied test set Set
= Summary
() Cross-validation 10
i Correctly Classified Instances 45 96.0784 %
@® Percentage spit R 66 Y ororrealy DlassiElea Tiotannes 2 3.5216 &
| b2 tatisti 0.9408
( F— ] appa statistic 5
Mean absolute error 0.0356
Root mean squared error 0.1579
" ” Relative absolute error 8.8575 %
lom) class
(o) Root relative squared error 33.4091 &
Total Number of Instances 51
Start Stop
Result list (right-click for options] = Petailed.Accuzacy By Class =—
091229 - trees J48 TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Cl
1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000 II\
1.000  0.063  0.905 1.000 L850 0.921  0.965 0.905 Ir
0.882  0.000  1.000 0.882  0.338 0.913  0.967 0.938 Ir
Weighted Avg. 0.961  0.023  0.965 0.961  0.961 0.942  0.977 0.94¢
Confusion Matrix ===
Right-click a b ¢ <= classified as
15 0 0| a= Iris-sctosa
015 0 | b = Iris-versicoler
0 215 | c = Iris-virginica
Status
oK Log | g x0
& Weka Explarer - [} X
[ Preprocess ] Classify. I Cluster T Associz(eTSe)eﬂ attributes. T Visualize ]
[Classifier
| Choose J!st -C025-M2
[Test options Classifier output
\ [
() Use training set Time taken to test model on test split: 0 seconds 4
() Supplied test sel I
Summary =
(U Cross-validation Folds 10
@ Corrsctly Classified Instances 49 96.0784 %
Percentage split iy 66 Incorrectly Classified Instances 2 3.9216 %
|2 tatist. 0.5408
L More options. J N
Mean absolute error 0.0356
Root mean squared error 0.1575
N noe Relative absolute srror B.B979 %
ihom)cass Root relative sguarsd srror 33.4091 %
Total Number of Instances 51
Start
Result list (right-click for o === Detailed Accuracy By Class
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Cl
N i T o 1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000 =N
View in separate window 1.000  0.063  0.505 1.000  0.950 0.921  0.96€9 0.505 Ir
0.882  ©0.000  1.000 0.882  0.538 0.513  0.967 0.938 Ir
e 0.561  0.023  0.5965 0.561  0.561 0.542  0.577 0.544
avg. J i L . 3 3y L
Delete result buffer(s) 5
Load model usion Matrix =
Save model

raliate model on current tes

Re-apply this model's configuration

Visualize classifier errors

Visualize thregold curve

Cost/Benefit andysis
Visualize cost cur

© < classified as
0| a = Iris—setosa
© | b = Iris—versicolor
5| e = Iris-—virginica

v

v

OK
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O Weka
[ Preprocess [ Ciassiy | Cluster [ Associate | Select attributes | visualize |

Classifier

| Choose |E @ Weka Classifier Tree Visualizer: 09:12:29 - treesJ48 (iris)
| Tree View
Test options
(_) Use training §
() Supplied test

() Gross-validat|
petahwidth

(8) Percentage 5

B >086

/<: !
Iris-setosa (50.0) petatwidth

e petallength
T
/ S e \\\
Iris-versicolor (48.0¢1.0) petalwidth

Iris-virginica (3.0)

Iris-virginica (46.0/1.0)

T

BC Area CI

.000 2\

.505 1=

.538 I
544

Status

OK

Data Mining with WEKA
(Experimenter)
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Environment

Experiment Configuration Mode:

&) Simple ) dvanced
[ open.. Save [ New
‘- Results Destination
\ |
Expeimert Typ terstian Contral

Murnber of repetilions:

Algerifins st

. - Bgorithtns-

-2

[1Use relative paths

Saveoptlons

Environment

Experiment Configuration Mode:

& simple O rdvanced
[ Open.. [ Hew ]
Results Destination \\
le= |
Excperiment Type teration Cortrol
| M of repetiions |
| Data sets first

Algeritims st

- ~Agorithtns-

s niEw

Esift

[use refative paths
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iment Environs

Setun | fun | Analyse|

Expetiment Configuration Mode:

&) Simple ©) pebvaniced
[ Open.. [ Save 11 Hew ]
Results Destination
| Filename: | |l Browse. ]
Feration Cortral

DB dstabase | TN\ | || Murber of repatiions: | 10 |
Mumber of folds: 10 N\ ||| ®oatasestist

(&) Classification ) Regression O Algorthms first
Detaset: ~Blgo

[1Use relative paths.

Lizadl options
8 Computer L. E labor-neg -

Setup. | Run | Ansiyse |
Experiment Coniguration Mode:

© Simple O pebvanced
[ Open.. i Save.. 11 Hew ]
Results Destination
aRFF e | Flename: | | [CEowse.. |
Experitvent Typ | tarstion
cross-valdstion Save K |
! it folds: | 10 =
mberotfods: 10| Swei:  |[Ddata v| 3o
(&) Classitication =
- le  contactlenses
Ditaset -
MyRecert | % iris
([ Addnew . Dosumerts | s opor i
[use refative paths — & segment-chalenge
@ B segmert-test
Deeken | | sovbean
& weather

3 ¥ weather nominal
=

My Documents

53

My Conputsr
g Fienarie. | - dsmol | [ save
Wy Ntk
Places Fies of ype: | ARFF fles | [Leancet N \
Liad optioris
Noles I




Weka Experiment Environment

Setup | fun | Analyse|
Experiment Coniguration Mode:

(&) Simple ) dvanced

[ open 1 Save 11 New
~Restits Destingtion

}ARFF file vl Filenarme: | C:Program FilesWeka-3-4\databexperimenter_demo | [ Browse
Expeimert Typ terstian Contral

}Cruss-vahdauun v! Murmbser of repetitions: im

Mumber of folds: | 10 ||| @ Detasets first

(&) Classification ) Regression O Algorithms first

Dataset: | - Algarithms-

[1use relative paths

S
Hotes

Weka Experiment Environment

Setup | Aun | Analyse|
Experiment Coniguration Mode:

) simple O dvanced
[ Open.. i Save.. Jil§ Hew ]
Results Destination
ARFFfle | Fiename: | cProgram Fles e 3.4 itatexperimenter_semo | [Browse.. ]
Experitvent Typ Feration Cortrol
cross-valtion e || Munher of repetons: | 10 |
Murrlaer o folds; | 10 ||| @ Detasets tirst
(® Classitication ) Regression O Mgorithins first
Ditaset | -Algorihms
l r— o
[ Use relative paths \
Save opl
Noles I
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Setup | Run | analyse|

}Cms‘s-vahda{lun

Experiment Configuration Mode ) Simple
[ open.., 1 Save 11 Hewy ]
~Results Destintion
}ARFF file vl Filenarme: |C.\ngram Filestieka-3-4\datalexperimenter_demo H Browse ]
Experitnent Typs teration Cortral

| || Number of repetiions: [ 10

N of ol | 10

|| @ oetesets fist

(®) Classification O Regression

O Algorithms first

Lockin [ detn

Add nev..

¥ cortact-lenses
= cpu

My Recent - iz

Documerts | e apor

& segment-challenge

r ¥ segmentdest
Deskton | ¥ soybean
¥ westher

¥ westher.nomingl

\'\’ ;

My Documerts:

®

My Corputer

&

File name:

| Cpen

My Netvork

Places Flesaftype:  |artt data filss

v [ cancel ]

options

Motes:

Weka Experiment Environi

Setup | Aun | Analyse|

ic Program FilesiAeka-3-diatalagor arff

Experiment Configuration Mode: ) simple O dvanced
[ Open.. Il Save.. 11 Hew ]
Results Destination
‘ ARFFfle | Fiename: | cProgram Fles e 3.4 itatexperimenter_semo | [CEowse. |
Escperitent Type terstion Contral
cross-valdstion | || Murer of repetilons: [ 10
N o ol | 10 || @ ostesets st
(® Classitication ) Regression O Mgorithins first
Ditaset ~Hlgarithms-
[ Add new ][ Delete selected ] 11 [ i new i
[use refative paths

Motes




Weka Experiment Environm

Setup | Run | analyse|

Experiment Configuration Mode:

(&) Simple ) dvanced
[ open 1 Save 11 New
~Resulls Destingtion
ARFF fie vl Filenarms: |C.\ngram Filestieka-3-4\datalexperimenter_demo H Browse }
Experitnent Typ Ferstion Cortrol
cross-validetion ~e| || uamiser of repetiions: [ 10 ‘
Mumber of folds: | 10 ||| @ Detasets first
(&) Classification ) Regression O Algorithms first
Dt | - Algorithms:
[ Addnew. w ][ Delete selected ] 11 [ A new... Delels calcterd
[(1Use relative paths
C¥Program Files ieka-3-4 iatelianor, arft
L e
Noles I

Weka Experiment Environment

Setup | Run | anlyse|

Experiment Configuration Mode:

) Simple O rdvanced
[ Open.. i Save.. Jil§ Hew ]
Results Destination
ARFFfle | Fiename: | cProgram Fles e 3.4 itatexperimenter_semo | [CErowse.. ]
Escperitent Type terstion Contral
cross-validation | || uamiser of repetiions: [ 10 |
Murber of folts; [ 10 ||| @ Detasets tirst
(® Classitication ) Regression O Mgorithins first
~Ditaset | -Algorihms
[ Addinew ][ Delete selected ] 11 [ i new i
[[1Use relative paths
13 Program Filesiveks-3-diiatalabor arff
\CPragram FilesiAlska-3-4uiataiiis arff
Save opl
Noles I
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iment Environt

Setup | fun | Analyse|
Experiment Coniguration Mode:

© Simple ©) pbvanced

l = )

Save 11 Hew

~Results Destination

}ARFF file vl Filenarme: | C:Program FilesWeka-3-4\databexperimenter_demo | [ Browse
Expeimert Typ terstian Contral

cross-valdstion | || Aurriver of repetiions: [ 10

N of ol | 10 || @ oetesets fist

(&) Classification ) Regression O Algorithms first
Dataset: - Algarthms:

[ Add new.. ] [ Delete selected [ Addd new... ]

[(1Use relative paths LN

EC ‘Program Filesifeke-3-watalabor arff
e Program FilesiAeka-3-4watairs arft

N\

options

Motes:

Setup | Aun | Analyse|

Experiment Configuration Mode: ) simple O dvanced
[ Open.. Il Save.. 11 Hew
Results Destination
ARFFfle | Fiename: | cProgram Fles e 3.4 itatexperimenter_semo | [ Erowse
Escperitent Type terstion Contral
cross-valdstion | || Murer of repetilons: [ 10
N o ol | 10 || @ ostesets st
(® Classitication ) Regression O Mgorithins first
Dataset - Blgerithims-
([ Add new I Delete selscted ] 11 [ Add new i
[use refative paths
ic 'Program Filesieka-3-dilstailabor arff weka.pgui.GenericObjectEditor
[CiProgram Filesiveka-3-d4 vistsirs arff
NE—
Ayt
Class for building and using a 0-R classifier.
debuy Felze v
[ omen. ][ see [ oK J[ canca |
hotes
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Setp | Run | Analyse |
Experiment Coniguration Mode:

© Simple O agvanced

1 ) I ]

~Results Destination

‘ARFF file vl Filenarme: |C.\ngram Filestieka-3-4\datalexperimenter_demo H Browse ]
Expeimert Typ terstian Contral
cross-valdstion | | hamer of repetiions: | 10 \
N of ol | 10 || @ oetesets fist
(&) Classification ) Regression O Algorithms first
Detaset: ~Blgo
[ Add neve... J [ Delete selected ] [ Add new... J Erif selected Delete selacted
[1use relative paths
ic \Program Filesi/eha-3-dyiatalaor arft = weka.gui.GenericObjectEditor, -JE@
CPrograrm FilesiAeka-3-4wiatairs arft
W——
o ~ "
/ T About
Class for building and using a 0-R classifier,
debug Felse ~|
[ open.  J[ sae. [ ok J[ camcel |
Lisad aptions Sa
Hotes ]

Setup. [ Run | anaiyse|

Experiment Configuration Mode: ) simple O dvanced
[ Open.. i Save.. 11 Hew ]
Results Destination
ARFFtie | Fiename: | CProgram Fiissteka.5-tliatatexperimenter_seno | [CEowse. |

Experitnent Typs

teration Control

cross-valdstion | | haner of repetiions: | 10 |
N o ol | 10 || @ ostesets st

(® Classitication ) Regression O Mgorithins first
Detaset: ~Blgo

([ Add new - I Delete selscted ] 11 [ Add new ]

[use refative paths

ic Program FilesiAeka-3-diatalabor arff
|C Program Files iAska-3-4atairis arft

| Jweka
E & ] classifiers
©  |bayss

[ # __]functions
& lazy
# [ Imeta

2
o e

DecisionSturng
o3

LT
MaP

METree

RandorForest
RandormTree

REPTree.

Userlacstir ]
E _Irules —v|

-
L]
L
-
L]
L
-
L]
-
-
L]

Noles — & I
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il Envitonment

Setup | fun | Analyse|

Experiment Configuration Mode: @) Simple O Advanced
[ open.., i Save 11 Hewy ]
~ResLits Destingtion
‘ARFF file vl Filenarme: |C.\ngram Filestieka-3-4\datalexperimenter_demo H Browse ] ‘
Experiient Typ Feration Cortrol
}Cruss-vahdauun |
N of ol | 10 |
© Classitication O Regression g wela classifiers trees.J48
Detaset: CAId [ About
Class for generating a pruned or unpruned C4.
[ Addnew.. I Delete selerted ] (1(] - iy ‘
[1use relative paths — .
binarySpits [False v/
|G Program FilesWoke-3-4intalsoor arff :
\CPragram Filesiska-3-4viataiiris artt confidencefactor |0.25 |
debuy [Faise vl
bk | 2 \
numFads | 3 |
reducecErrorPruning  Falss v/
savelnstanceData False v
seed |1 |
sublreeRaising [Trus v
urpruned [False v
useLaplace [False ~|
open.. | [ seve 1 ok 1 cancel |

[ ]

Experiment Configuration Mode: ) simple O dvanced
[ Open.. i Save.. 11 Hew ]
Results Destination
ARFFfle | Fiename: | cProgram Fles e 3.4 itatexperimenter_semo | [CEowse. | ‘
Experiment Typ teration Cortrol

cross-valdstion v

N o ol | 10 |

(® Classification O Regression g welia.classiliers rees 48

Detaset: CAId [ About
[ ro—— J [ e ] [ Class for generating 2 pruned or unpruned G4, ‘
[use refative paths —1 P
binarySpits [False v
EC Program FilesiAeka-3-diatalabor arff i
\CoPragram FilssWiska. 3. dataliis arft confidencaFactor | 025 |
debug [Faise |
minhlumCh | 2 \
hutrFolds | 3 ‘
N reducedErrorPruning False v
s

[False vl

¥
unpruned [False SN i~
N\
usslsplace [False N ~]
= N
open.. [ meve. || ok 1 coeal |

[ )




Weka Experiment Environment

Setup | Run| Anclyse |

Experiment Coniguration Mode:

@) Simple O Advanced
[ open Save 11 New ]
Restits Destinatian
\ARFF fle | Filetame: | C:iProgram Filestieka-3-4\datalexperimenter_demo | Cerowss_]
Experitnent Typs Farstion Cortral-
cross-validetion ~e| || uamiser of repetiions: [ 10 ‘
Mumber of folds: | 10 ||| @ Detasets first
(&) Classification ) Regression O Algorithms first
Ditaset | -Algorihms
[ A new.. I Delete selected RN A new... i
[1use relative paths scomws
C¥Program Files ieka-3-4 iataianor, arft
CPragram Filesifeka-3-4wiatairis arf
L e
Noles I

Weka Experiment Environment

Setup | Run | analyse|

Experiment Coniguration Mode:

& simple O rdvanced
[ Open.. i Save.. Jil§ Hew ]
Results Destination
‘ \SRFF file | Filenarme: | CoProgram FilestAiska-3-4\datalexperimenter_demo | [CErowse.. ]
Experitent Typs Kerstion Cotrol
cross-validation | || uamiser of repetiions: [ 10 |
Murber of folts; [ 10 ||| @ Detasets tirst
(® Classitication ) Regression O Mgorithins first
Detase: | -Algorihms
([ Add new I Delets selected ]I L Add rew ] [
5 s
Lise reletive path
[T e ts [HB-coz5M2
13 Program Filesiveks-3-diiatalabor arff
[CPrograt FilesWAfeks-3-\datairs arff

Motes
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Setup | fun | Analyse|

Experiment Configuration Mode: @) Simple O Advanced
[ open.., i Save 11 Hewy ]
~Results Destintion
‘ARFF file vananama |C.\ngram Filestieka-3-4\datalexperimenter_demo H Browse ] ‘
Experitnent Typs Feration:
[
cross-yaldation FE
Mumber of folds: |WD | weka.gui.GenericObjectEditor
© Classitication O Regression g wela.classifiers Jazy JBk
Detaset: CAId [ About
K-nearest neighbours classifier.
[ Addnew.. I Delete selerted ] (1(] .
[1use relative paths —
i v (9 ]
ic \Program Files ¥eka-3-4uatalabor arff
ICProgram Filesieka-3-dilats iris ar i crassvalidete Falze o
debug False v
distariceisiohting
meanSuared  False v
False v/
windowsize |0 |
one | e Lo ][ s ]
Livad! mptions S
Hotes ]

Setup. [ Run | anaiyse|

Experiment Configuration Mode: ) simple O dvanced
[ Open.. i Save.. 11 Hew ]
Results Destination
ARFFtie | Fiename: | CProgram Fiissteka.5-tliatatexperimenter_seno | [CEowse. | ‘

Experitnent Typs

cross-valdstion

N o ol | 10 |

enericObjectEditor

() Classitication ) Regression i weke classifiers azy Bk
Detaset: CAId [ About
K-nearest nelghbours classifier.
[ Addnew.. I Delete selected DI i i claae ‘
[use refative paths =
o Y ‘
EC Program FilesiAeka-3-diatalabor arff
[CiProgram Filesiveka-3-d4 vistsirs arff crossvalite |False |
debug False |
distanceweinhting
meanSouared  False v
False v
windowsize | 0 |

Open... Save.. % Cancel

Liad optioris

Motes




Setup. [ Run | anaiyse|

Run | Anslyse |
ert Configurstion Mode: (53 Simple ) Advanced
Cpe... J l Save.. ] l ey
it= Destination
F file | Filename: | CProgram Filesteka-3-4iistalexperimerter_demo | [ erowse.
ritnert Typ ~teration Contral
s validkation ||| Murber of repettians: | 10
e of foldg: | 10 | (%) Deta sets first
Classification () Regression () Blgorithims first
t ~Algorithins
Aedd new I( Delete selected JI Al e |
Use relative paths T
ram FllesTveka-3-dulstalaor arft AR
gram Filestieka:3-Adataliris arff
Nates

Expetiment Configuration More ) simple O mevanced
[ Open.. Il Save.. 11 Hew ]
Results Destination
ARFFfle | Fiename: | cProgram Fles e 3.4 itatexperimenter_semo | [CEowse. | ‘
Experimert Typ
cross-valdstion |
Murnber of folds: |m | enericObjectEditor
(® Classitication ) Regression [4
| weeka
Detaset: Al =] __l classifiers
© lbayes
® ACDE
Adddnew. Delete selected
([ rew I et selects ] (1 (] P
[use refative paths e # ComplemerthlaiveBayes
‘ . &
ic Program FilesiAeka-3-diatalabor arff G #® MaiveBayeshutinomial
ICiPragram FilssWiska-3-dilataiiis arff ® MaiveBayesSimple :l
® MalveBayesUprst=able :v
# __| functiohs
& “llazy
[| & Eimon [ coc ]
- & __|trees
& lrues
Noles I
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Setup | Run |

nalyse |

Experiment Coniguration Mode:

Weka Experiment Environment

@) Simple O Advanced
[ open 1 Save 11 New ]
~Resulls Destingtion
|ARFF file | Filerarme: | C:\Pragram Filesteka-3-4\detatexperimenter_dema | [ Browss } ‘
Experitnent Typs Farstion Cortral- |
[cross-valdetion ~e| || uamiser of repetiions: [ 10 ‘
Murnber of folds:; | 10 ||| @ Detasets first
(&) Classification ) Regression O Algorithms first
Dtaset | - Algarihins
[ A new... I Delete selected RN A new... i selected
[1use relative paths [1z-cozsmz
(C.¥Program Files ieke-3-4 atalanor, arft B
CPrograrm FilesiAeka-3-4wiatairs arft {{alveBayes
£ Sad
Noles I

Weka Experiment Environment

Setup | Run | Analyse|

ExpEr\merﬁWﬁlmn Mode:

& simple O rdvanced
[ N o i Save.. Jil§ Hew ]
[ Results Destination
laRFFfie | Filename: | CWeogram Flestiske. 3.4 atiexperinentsr_deric | [CErowse.. ] ‘
Experiment Type teration Contral - 1
[eross-validetion | || uamiser of repetiions: [ 10 |
Murber of folts; [ 10 ||| @ Detasets tirst
(® Classitication ) Regression O Mgorithins first
Dataset | -Algorihms
([ Addinew I Delete selected ]I i new | Delete selected
Lise reletive path
[T e ts 5025 M2
C:WProgra Filesiveka-3-diatalabor arft | ‘Ek“K el
(CPrograt FilesWAfeks-3-\datairis arff | NalveBayes
L Sai
Noles I
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= Weka Experiment Environment

e
| setup | Fun | analyse |

Start

Log

- Status

Net g

ka Experiment Environment

e
| Setup | Fun | snalyse|

Start

o

- Status

Nt runing
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Weka Experiment Environment

| setup | Fun | analyse |

Start

Log

09:26: 55: Started
09:26:56: Finished
09:26:56: There were 0 errors

- Status
Net g

Weka Experiment Environment

T
[ Setup | Fun \Ana\ysel\

[ N\

Start

N\

e L

023:26:55: Started
09:26:56: Finished
09:26:56: There were 0 errors

N

- Status
Nt runing
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Weka Experiment Environment

| Setup | Run | Analyse |
~Saur

Mo source.

[[Fie. [ pasbase.. | [ Experimert |

Configure test

Test output

Rewy

Column

Cormparison field
Significance

Test base

Displayed Colutins
Shiow std, deviations

Output Formet

Salmct

Resutt list

Weka Experiment Environment

| setup | Run | Analyse |
o

Mo source.

File. Databass Exﬁgrimem

Configure tast

Test output

Rowe

Calumn

Comperison field
Significance

Test base

Displayed Columns
Show std. deviations

Output Farmat

Salmct

y 4
/

“Result list
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Weka Experiment Environment

| Setup | Run | Analyse |
“Sow

[P [ oasbase.. | [ Experiment

Got 600 results

Configure test 14 Test output

Row Available resultgets
{1] trees.]4s '-C 0.25 -M 2' -217733168303644444
Column (2] laey.IBk '-K 3 -W 0 -I' -7302008554385211757

||| (3) bayes.NaiveBayes '' 5995231201785697655
Gomparison fiekd  Percert_correct v
Sigrificance | 005 |
Test base Select base

Shiw std, devistions [ ]

Output Formet

Perform test

Resuft list i

Weka Experiment Environment

| Setup | Run | Analyse |
“Sow

[Fie. |[ oasbase.. | [ Experiment

Got 600 results

Configure test 14/ Test output

Rewy Available resultsets
-217733168393644444

i1} trees.J48 '-C 0.25 -M 2

Column (2] lazy.TBk '-E 5 -W 0 -T' -7302008594385911757
| ||| (3] bayes.NaiveBayes ' 5995231201785697655
Comparisan fiekf  Percent_correct v
Significance | 005 |
Test base Select base

Show std, deviations  []

Output Farmat

Perform test it

Result list




Weka Experiment Environment

| Setup | Run | Analyse |

~Sour

Got 600 results

[[Fie. [ pasbase.. | [ Experimert |

Configure test —

Shiw std, devistions [ ]

Output Formet

Comparison fiekd Percent_correct vl
Significance | 005 |
Test base Select base

Test output -

[ perfomtest | [

Save autput

]

Resuft list -
7

26 wallahle resutsets

Analysing: Percent correct
Datazets: 2

Resultsets: 3 o .
Confidence: 0.05 (two tailed) v: statistically better than baseline scheme

*: statistically worse than baseline scheme

Date: 10/6/05 9:30 AM

Dataset (1) trees.J4 | (2) lazy. (3) bayes

labor-neg-data (100} 78.80 | 88.13 93.57 w

iris {100} 94.73 85.07 95.53
(R 5.t BN V-3 1] B SV s}

Skipped:

Kew:

(1) trees.J48 '-C 0.25 -M 2' -217733168393644444
(2} lazy.IBk '-K 9 -0 0 -I' -7902008594385911757
(3] bayes.NaiveBayes '' 5S995231Z01785697655
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