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SPSS i3
1. SPSS TEXSHEA 2L OIEM 07.05(&) 200,000
2. SPSS s=8H=4 LY\ BN OIFS sl 07.12(%) 200,000
3. SPSS 2FEA AL 01EM 07.19(&) 200,000
4. SPSS [HHEEN A U2IH 07.26(E) 200,000
AMOS 1t
1. AMOS 12 LN b 08.02(%) 250,000
2. AMOS 1= LN b 08.09(&) 250,000

Excel 1t&

1. Excel 12 A ApHEt 08.23(E) 150,000
2. Excel 118 PLYN BN L L)

08.30(&) 150,000
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WEKA ORANGE3
© Weka GUI Chooser = @ R
| Program Visuaization Tools Help | gfwa"'.:!ge E

WEKA Data Mining
vt St Fruitful and Fun

of Waikato

Open source machine learning and data
visualization.

Wakato Emvirommant for Knowledge Analyws

Venion 294 Download Orange 3.37.0
() 19992019
The Univessity of Wadato
Hamilion, New Zealanc
CHe2E CHR2E

https://sourceforge.net/projects/weka/ https://orangedatamining.com/download/



https://sourceforge.net/projects/weka/
https://orangedatamining.com/download/
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Looking at forecasts

Multi-step forecasts

https://www.youtube.com/@WekaMOOC

i THE UNIVERSITY OF

\ AIKATO

Py |

Data Mining with Weka

WekaMOOC

@WekaMQOOC - #=AH2.552HF - 5 F4 9174

Data Mining with Weka", "More Data Mining with Weka" and "Advanced Data Mining with W... >

weka waikato.ac.nz 2| 23 47Y

Lag creation, and overlay dota

appleStocks2011: daily Migh, Low, Open, Clase, Volume

Infrored data from soil samples
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© PEHOSHEIN) = 8/17 “ElOf3HE HRE M4 or AW |
« P(EIFN) = 6/17 -

() » p(N) X p(EOi3HE[N) X p(EITN) =
« P(EAIN) = 3/17 = 0.18

. 067X047X029 0.09

* P(E|N) = 1/17 = 0.06
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Ko

2
« P(EIofSH=(S) = 2/7 =
- PES) = 177 {014)@ » > p(S) X pRIOHSHELS) X p(HITIS) =

- P(E4|s) = 0/7 = 0.00

« 0.33X0.29 X0.14 = 0.01
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+ P(E[S) = 4/7 = 0.57
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Root node (& 2| O+Cl)

Intermediate
node (= 2t0+CH)

Terminal NO
node
(20o1cl)
Terminal Terminal
node node

(Z0tCl) (Z0tC1)
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Dependent variable: PLAY oj2}0|E] leaf: 10]4¢

X

Play 3

Play 9
Don't Play 5
OUTLOOK ?
overcast rain
2 Play 4 Play 3
Don't Play 3 Don't Play 0 Don't Play 2
HUMIDITY ? WINDY ?\
<= 70 \> 70 TRUE FALSE
Play 2 Play 0 Play 0
Don't Play 0 Don't Play 3 Don't Play 2

Don't Play 0




3. CHE 2|5

1. 2X|AE! 3|3

2. L}O|" H|0|=
3. 9JAFEH Eg|
4. KE2F 0|
5. HZE HE| 0{Al
6. AT AE

(X)In b

0| ZQIFAmL]

.............

feature 1

1 neighbor(s)

feature 0

OQInE>

KIZ(Y) AIZE(Y)
3 neighbor(s) 9 neighbor(s)
ad ‘A 7% A A A‘ t . A

feature 1

oA

feature 0

feature 1

AAA

feature 0




1. 2X|AE! 5|7
2. L}O| = H|O|=
3. 2JAHEE Eg|
4. KZ2F 0|2

5. N EE HE 0l

0| ZQIFAmL]

.............

6. HEHEYAE

4

Support
Vector




3. CHE 20E|F

1. EX|AE! 3|3

2. Lto|E H|o|=

3. 2|\ EH Eg|
4. K=|2H 0|

5. M E HIE{ 02l

6. HEAE

ol =2QIFAmL|

wiseln Com pany

Trasnang st
- - 1 -
- - . il i l.
v 0.‘.- [ ‘..'
s¥e | 4 |eas ¥
why Tl e
- -t '.I g
wla® o -
T
Suttviarrgie 1 Subsample N
O ERCE e e
. e . e
SN OIS
. .. L .
.
L
- T -
r - - 't

.‘C; o Sode
de 60

Train Bootstrap @
Data Sampling

o

g o D
F Nl Nolh X e
Cec6e o

Tren 1 Trea N

Samplel

Sample2

Sample3

SampleN

O sl e (rect)
O semrote
O Termnsl ot

Variable
Selector

Variable
Selector

Variable
Selector

Variable
Selector

o2f0|E| tree 4~: 10}4¢

X
1
£
.
A
~ b Random
-, M:rln Y ——& Forosls
ole CRCERICN

r o)
Sododedn
Sobdb do

Decision
Treel

Decision
Tree2

Decision
Tree3

Decision
TreeN

Out of bag Sampling

~+ Ensemble

®







2 2%

el

E Yygoc=z &

Mlitrain/ validation)

r.I

Hitest) = FH|

SH5OI0|E: 70~90%
HEOOIE: 10~20%
BHAEGolH:

r iz
A

=g HosHE I82E Lt
=0 WA HEE o

HlolE HAe]

Holseel =&/dwE

HFEXE one-hot-
encoding

Eﬂtﬁ.&_‘ IDI:

(B4 0/, BFHA )
maxE 7=t

HE ozt 19|

[0 43 rr AH

Hu ogt gl?t

in-
E A
=
il

[0 B EYOE IR W
Hu =t
it o

I'_'JE
M
b

w4 [0
o
o
40
3
0
1
aln

- rF S0

2ld @25

- 7=

sl7/25
ol clols s

SoE 220 28 oA

= Hi}

CHTE O Dy mirEE
of& mpCh

T ==

- G20y =3 E 58 F

2E 23

ng
it
]

JHIR = EOEF

Hyper Parameter
Ep et

- CHYSH GH0|H TEto|g X

ol

- EH2| Hyper Parameter

U og 2y

AT 2£77(00H BT M2
NETHR 2 Ho| B8
AT SRS HAE Mo
tfeh 252 B

B A MO BT HRES
7 Oo|E= Had 21
=8 4522 HA

2}°|2°|5’*111LI

...........

G10jE0f [j2
A 22




ZOI74TL
Al 2|’°| Ll

=I5 My 224 WekA A% [N

1. MY T2 MA

2-1) H[O|E{4 25t

o MAH M OHoje & Hilz{d A Ln2|ES SS5A7|7| 28 &5H 0| E(train data)= 70~80%, & E
QHEo| C}2 H|0|E{0| & W=X|E £0I5}7]| 93t H|AE [|0|E(test data)= 20~30%7IZ O 2 L}+= ZHO|
U

Train D 5 Test D 5
. rain Data Set 0"(! . est Data >et 0"(?

L]

M
u

[}

[}
Lr
=
or
ra
[=

]
L

L]
()]
ra
L]




W Qo2 QIFAmL
i el Eintainiy

1. MY T2 MA

2-2) H|o|E| HAE|

joll

HHE F

HEEX] 2, SEXX) <=

(y)2

SHHSQl go| S

I+

(0. 0y

After scaling

(1.5, -0.5)

-1

(1,

bmi

Before scaling

(100, 22)
|

(130, 21)

(110, 20)

bmi

=k

il

=k

il




wglmaf.’_lsgmu

‘gxjof HFEH Xt= 7t

&
E
=

2-2) G[O[E{ Azl
. AY
o

1. MY T2 MA




0| ZQIFAmL]

wiseln Com pany

L3 Hil2'd &£ WEKA

1. MY T2 MA

2-3) B El sk

/ « EX|AE
o=

\ -
\ - ’.‘chi sy2d - EEI|H YYE /
- A . Hj /
", . El—i . —'f'—ﬁEc,l //

AN . @aragy . Ao P




T 2y &2

1. MY T2 MA

2-4) 5 "I}

H =2

(confusion matrix)

oA

o
oy du et

|_|—|

=

L

[

oA Jjm
e

F1 Score

/8

=
m=

I (precision)

(accuracy)

=(error rate)
sensitivity) / A1 = (recall)

(
(

| = (specificity)
(

2P E S

SSE

AE

MSE

MAE

RMSE

MAPE

—_ |

=

Nealiines

for

'.Z.‘Sll—- ==
-

-

ey

4%

« QAHER. OGSt gl xolel K
=8 OEH 22 R

« oA gSun e xol. oS4
20| BAXoZ 0/g/Es=x &0

- BIHIAL 0521 HESFl I

« BRENRL 52K BOitEY B

« YDHECRA. E&Hot CR7F 2o
230 21, ETHANE 50 o 2
I HE HZE 7ts

« BAEOHZ 24 JHato o3 2%

HEE MASEMM o5 dsXEZ2
IE g8

W Qto|=oIZ4mL |
witeistn Es B niein'y



T A2y S84

2. WEKA E2{57|

1) WEKA #4Ad

WEKA GUI

Ao ZQIZAmL]

......... pany

Explorer

& Weka GUI Chooser

Program Visualization Tools Help

]

W aikato Environment for Knowledge Analy sis
Version 3.9.5

(c) 1999 - 2020

The University of W aikato

Hamilton, New Zealand

i WEKA

The University
of Waikato

HR

O X

Applications

Explorer

Experimenter

KnowledgeFlow

Workbench

Simple CLI

© Weka Explorer - o X
| Preprocess | Cosor
| Openfie.. || openuRL || openpB.. | Generate
Filte:
| Choose |None
/ Selected attribute
Relation: None Atributes: None Name: None Weight: None Type: None
Instances: None Sum of weights: None Missing: None Distinct: None. Unique: None
Attributes.
| 13| visuaiize Al
Status -
Weicome to the Weka Explorer | L9 | g x0
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2) H|ojE] =2{27]

i I
Preprocess > open file T 2 o5
] | © Weka Explorer T
Preprocess {,'7 ify Cluster | Associate | Select attributes Preprocess [Classﬂy Cluster AssoclateTSelectaﬂnbmes IVlsuallze]
L Open file l ( Open URL .. J ( Open DB. J Generate... J 3 Edit s L Open file... J L Open URL.... J L Open DB... J L Generate... J L Edit... J L Save.. |
Filter Filter
Choose | None Apply
Choose | None - —
o 27 2 Current relation Selected attribute
Current relation, (
f 2= 21Al0): | (@ data Relation: loan_final_binary Attributes: 16 Name: loan_amount Type: Numeric
Relation: None =E L Instances: 10000 Sum of weights: 10000 Missing: 0 (0%) Distinct: 928 Unique: 332 (3%)
Instances: None . S
__ creditcard_fds.csv _J Invoke options dialog ,Ann—b\ms tatistic Value
Attributes Minimum 1000
RaiL < .| | __ housing_linear.csv e 25000
loan_final_binary.csv L Al J None )L Invert J Patten ) Mean 14652 787
A |_" loan_final_binary_new.csv StdDev 8445113
No. Name
&) " loan_grade_multi.csv ] Tl
2 [_] emp_length_int
3 annual_inc
5| | term
= 6 ] int_payments | Class: loan_condition (Nom) ¥|| Visuaize Al |
7 ] int_rate
jualize All 8 |J grade
Arff data files (* arff) i —— 9L ]dt
Arff data files (*.arff.gz) 10 || total_pymnt
v 11 ] home_MORTGAGE
C4.5 data files (*.names) 12 (] home_NONE
C4.5 data files (*.data) 13 |_J home_OTHER
CSV data files (*.csv) 14 j home_OWN
= 15 [_| home_RENT
JSON Instances files (* jsor] Toim ban: Conion v
JSON Instances files (* json.gz)
' g
2 OISM): | ibsym data files (* libsvm) v L Remove )
1 78D (CSVdatafies (esv 7]
Status
221 2 OK
Status ;

‘Welcome to the Weka Explorer
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Classification

Ao ZQIZAmL]

wiseln

company

ol

I AMEH

| e |

© Weka Explorer

[ Preprocess I Cla<:® Y‘ Cluster ] Associa!eI Select attributes I Visualize l

© Weka Explorer

(U Use training set

() Supplied test set Set
(@® Cross-validation Folds 10
() Percentage spit % &

L More options.. J

t (Nom) loan_condition

=

Start {b J Stop
Result list (righi-ciick for options]

14:03:20 - rules.ZeroR

Status

OK

A
>
=== Stratified cross-validation ===
=== Summary ===
Correctly Classified Instances 9223 92.23 %
Incorrectly Classified Instances 777 T.97 %
Kappa statistic 0
Mean absolute error 0.1434
Root mean squared error 0.2677
Relative absolute error 100 %
Root relative squared error 100 3
Total Number of Instances 10000
=== Detailed Accuracy By Class === \
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area
1.000 1.000 0.922 1.000 0.960 ? 0.499 0.922
0.000 0.000 ? 0.000 ? ? 0.499 0.077
Weighted Avg. 0.922 0.922 ? 0.922 ? ? 0.499 0.856
=== Confusion Matrix ===
a b <-- classified as
9223 0| a = Good
777 01 b = Bad
v
<L J S

[ Preprocess ]'Olassw‘f”_\%T Cluster I Associate T Select attributes TV\sua\lze T Visualize 3D T Forecast T Di4j \nference}

Classifier Classifier
chow:{%m {b Choose ]lJAS-CDZS-M 2)
v E weka
Test options . Classifier outp T (& classifiers

> ﬁ bayes

> ﬁ functions
> ﬁ lazy

> ﬁ meta

» (& misc

> ﬁ rules

> ﬁ timeseries
v ﬁ trees

DecisionStump

L LT
R¢
r || RandomForest
:' RandomTree
[ REPTree
st " UserClassifier
OK

u ‘ Hoeffding Tree

@ Wieka Explorer

[Pepcess Jjgmsstu Gt | Asscie | Seket vt | v | vevmize a0 | roresot | Dvionce |

Classifier

Chease | a8 -co2s5h 2

Test options

Classifler output

() Use tairng set
O Supples st sel 4
@ Crossvaidstin Foids 10

U Percentage spit 6

L hiere opticns

om) laan_condion |/

san gy s
Result st Agheck or opions

Walghted Avg.  0.542  0.5333  0.53

Canfusion Matrix ==

lassifisd ss

[

RoC Area RS A

o7

o0

o771

0.s61
0.12¢

a.s1s

oK
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