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B Abstract &

With the innovation of information technology, non-face-to-face robo advisor with high accessibility and convenience
is spreading. The current robot advisor recommends appropriate investment products after understanding the investment
propensity based on the structured data entered directly or indirectly by individuals. However, it is an inconvenient
and obtrusive way for financial consumers to inquire or input their own subjective propensity to invest. Hence, this
study proposes a way to deduce the propensity to invest in unstructured data that customers voluntarily exposed during
consultation or online. Since prediction performance based on unstructured document differs according to the
characteristics of text, in this study, classification algorithm optimized for the characteristic of text left by financial
consumers is selected by performing prediction performance evaluation of various learning discrimination algorithms
and proposed an intelligent method that automatically recommends investment products. User tests were given to
MBA students. After showing the recommended investment and list of investment products, satisfaction was asked.
Financial consumers’ satisfaction was measured by dividing them into investment propensity and recommendation goods.
The results suggest that the users high satisfaction with investment products recommended by the method proposed
in this paper. The results showed that it can be applies to non-face-to-face robo advisor.
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(Table 1) Existing robot advisor

Robo-advisor Organization

Description Reference

Wealth Front
Fully-Automated

Algorithm-based automated rebalancing,
global investment portfolio using modern
portfolio theory, Construction and operation

Wealth Front(2016)

Platform
Betterment

Automated portfolio rebalancing, no limit on
investment, free deposit and withdraw

Betterment(2016)

Self-Executed Market Riders

Algorithm-based portfolio monitoring
Trades management, Regular investment advice

Market Riders(2016)

) Personal Capital
Advisor-Executed

Based on modern portfolio theory,
6 Financial Asset Portfolio Management

Personal Capital(2016)

Trades Financial management planning, budgeting,
Online management service

Learn Vest

Learn Vest(2016)
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Unstructured data analysis Action
. Profitability
portfolio
theory factor -
Stability
Characteristics Select financial
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o Information
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theory
Reactivity
external
attribution
Reliability

<Figure 1> Investment Propensity Model
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o] Audate] FAYTFE FEIT v eo R (Table 2> Descriptive Statistics
FEY FAFoR FANES AP A Characte— . Partici- | Distri-
FHAsta 1 A4S s ristics Categories pants | bution
Men 3% 48.6%
3.4 ZAtCHA Gender Women 407 | 51.4%
30~39 259 | 327%
2 AFE ARHAE B8 FAAEEE Bddd 1019 %64 | 333%
T AT AES et 2l A ks ¢ Age 50~59 017 | 27.4%
3 20~60the] FAte]aF B FApei o] 9l= 800 Above 60 2 | 66%
Be A9l HUE Wew dE dolHE 7Rt High school and below | 109 | 13.8%
Atk AEA A HAEARE A5 F Q&= 4 Level | College 100 | 126%
A A FA Y e JRE 4s o dugaftion Bachelor 166 | 588%
T e A3 AEgES AAste dEs dAls Master and above 117 14.8%
At Agﬁculture/ForestIy/ 5 0.3%
EAAE0] A 4G ofdA mHsh=A fishing
his) $48k7] 98 olg S0l 0T 2o 34 public official 17| 21%
o] AR 3t Education 23 2.9%
Profession 60 76%
0 OAF o oAlF(AH)E T A FEx} Business management 63 8.0%
3fe] FrjH oz obg Aol =9l e office job 277 | 35.0%
o re] m AAd A=t Exlo Job | Production/Technical 50 | 63%
2] o) o AL 7}? Service/Sales 35 44%
Self-employment 58 7.3%
a9 SEAte d, ofHo® ek vy 1 Freelancer 32 4.0%
Frofl thal A vz AskAl 1 olfE 2t House wife 149 | 188%
= stk Student 1 0.1%
2 AFE ARANE T FALGS Add inoccupation 17 | 21%
T AT AES gt Rdo] 5 HtE ¢ ETC 8 1.0%
g S8 AN A AEZALE AT 4nA below 1,000,000 72 9.1%
Yol tEHo] gl g 7ted AAsGE=, . W1,000,000~ 5000000 | 268 | 338%
Gtz L AR lo] 2AE YaEgr) AT Asposablel 3000000~ #5000000 | 258 | 326%
gl zAR AAEG o 304 o4k FEajo] 3,000,000~ #7,00,000 17 | 148%
Ho| 9= A= 7 00H-S Aoz 20169 6 above #7,000,000 7 9.7%
9 299~20169 7€ 5U7HA TUZF Qi Total (N) 792
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AEEAL FRO] AWy 5402 <Table 2> dto] A SEAe 54 FA ARl oig 97t
o Zom, dyelds FEanA 54 TollA A4 BAES PHa FAEITE <Table 3>2 4
d, A, 3 5o AT EAE A4S detat | wgavAe] dolHE BA % d8AE 5
7] Slate] HImEAS AR A3t el glofA g FHom HiE Gdm AgH FoHE R
79279 SR F, 385 0] WA, 407H ] oA e & o]&dte] csvitdE AF FHolvt. eu
= 127 Lyt B3 A= F4 5ol F2olA A= stopword BAEES &85l
Hoj A= 304 olskeE Al9laksl om 304, 404, 50 oul = "olgs AAsT o71M frdolw
o olekE mEA sAsksih A i A% AR SHAE 2225 A3 Aoz Y F
= 7H AE e shslen, dTRE 7HA AT B e 9% delHz &84

Pelz 2L Fol 2HE PAES FAYFLS

Y 92E dolHEYE Wolg FEF]  vehlt YRS TAUT BA BRAYAA U
da et 2 AdE HAS FASAL W wHoE AgHE BAXYE G54 2R
A A& AA e RHINO 3442 o8 AolA 257717 94 5 g dold2 4

(Table 3> Noun Extraction Using RHINO 3.4.4

Consumer type Extract noun

FAA, 74, 0, 39, 29, o1, @, 79, A9, 719, &, A2, ol°], Aa, WAL, A,
Profitability 5, &, £, = S(investment, stock, target, amount, securities, ideal, short, profit, risk, opportunity,
money, risk, profit, maximum, merit, personal, back, number, good, high, etc.)

N

1%, &4, S0, WE, 84, oY, 9, obd, A, SUF, BE, 4T, 9, A1, T, O, o
Stability 8], W of¥, uli S(base, bank, company, faith, requirement, stability, profit, safety, bonds,
blue chip, blue, orientation, annual, middle, representative, because, etc.)

wop, e, Ao, AW, B4, olf, AF, 748, B4, & AL, dvl, ¥, A% A9, o
Information A}, ohl, ¥ A 9] ¢l S(operation, Field, form, need, explanation, interest, reason, annuity, fee,
interest rate, year-end, repurchase, burden, warning, area, interest, guide, only, other, no, etc.)

, o, A=, =, A, 229, 74, 44, o, &, 37], 79, <=,
A, &4, w3 v 35 2 S(funds, stocks, foreign, related, KOSDAQ, personal pension,
domestic, now, kospe, value, growth, time, game, profit, pension, self, loss, retracement,
difficulties, same, etc.)

Az, F4, e, mad,

Experience

A7), AR, SIAL A, A A, A1E, 1, AD, e, A7, 0, 19, AL & olgal
Reliability 9 S(ong term, media, company, trust, evaluation, growth, standards, agency, judgment,

expertise, profit, enterprise, invest, high, how, what, etc.)

g, dAAlAE, =l A, 23, 9%, 78, ¥, JA, A, A E S22 B9 RE ¢l F o
Reactivity ¥ S(stable, current, domestic, bond, bank, superior, interest, volatility, stagnation, world, sheet,
global, black, sidewalk, none, water, difficult, etc.)




Financial Instruments Recommendation based on Classification Financial Consumer by Text Mining Techniques 11

o} 792719 EAellA 1024702 TdolER FAH
HEo1x TF-IDF7}
FAE <Table 4>9} & ¥2o=2 AeH ek
vy H2E FA5 AFslsto] x3dst7] 918
Ts] g EAolA 54 dolo] AW E(Term
Frequency : TF)E o|&3lo] Edsl= 1
A dolo] HFUE AR EA o]z}
Aol dri s 4ek A SEsEAE Svlehe
+A¥ = (Inverse Document Frequency : IDF)
o] ARE I AMEEt THEAE FHskE T
Ll T%D} 2 OHOML TF-IDF

Document-Term Matrix= ¥

]:I
A8 Holdlel ¥R 94 # 4 A= do
2 WA EAS) e £ e *d%*é}‘ii

at7] flal o9 wd %ﬂﬂﬁé ) Wl ashich
ojuf Alg-gt ¥ U3 E]H2 SVM(sigmoid ker-
nel), Decision Tree(CART), Logistic Regression,
C50, k-NN, Random Foresto]® d|o]Ejrlo]yd
A, dlelEHlel 2~ A V], Y Q14 R

A, N A wAY, AESS 2§t vkt
ofoll Al i d3g]Fo] AME-H AL UTh(Song and

2
Kim, 2012; Wu et al,, 2003). ¥ dAoM+= &
2H27E Webell @71 HI2E dlo]HE 3}
A Ee vletel=d|, ¥l 2E& unstructured docu-
ment= 5 EHACR sHuA] e SHES
AES A 4= 9] o (Griffiths and Steyvers,
2004), AAREO R SAete B g diojHE A

M oo

ol
-

W0l AashA AT 5 odek A2 Holg
Wol o] AgEE gzl WMol A =

gtoll wet thgFe] daso) ek vlolyd A
7} ks o] HA| AL Qi
WA ¥ E ME Al (support vector machine,
SVM)& A2 ot S0 £3 bolHE 19
HAo] vt B 2HAS Fof o] & V|FoR
HolHES &
Ay 2 FAA 1 7
d2E HolEE SVMY} 22 7|4 &%
ol o3l gFalal A =g HAE AsH o
ot AT ES et W EH L v (Manevitz
and Yousef, 2001; Joachims, 1998). 2+ dlo]E{ 3}
o] A S AXbetaL, 24 A HAasd
(structural risk minimization : SRM)S ©]-&3}¢]
ditst O /E Folv WOz fA g9 b
O] B OFER ERS wEd el TA
T3} Sl Al =

_}'\_
Ei Skl ojste] 1 -

B
Q‘L
rir
o
0

{Table 4> Document-Term Matrix

No Interest | Conclusion | Product Pension | Recession | Investment| Effect Consumer type
1 0 0 0.455828 0.518526 0 0 0 stability

2 0 0 0 0 0 0.101465 0.942071 stability
117 0 0 0 0 0 0 information
118 0 0 0 0.129631 0.112738 information
352 0.158%42 0.290072 0.50759% 0 reactivity
353 0 0 0 0 0.059685 reactivity




(Burges, 1998).

=4, 71 A A dE AREE 2 3
TS WEHE s vl o]8-8h= Logistic
Regression &4 W& o] &3} 2428 3

A= Cox(1958)7} Algtst &

fu

1o,

fo g

S

< it
ot i

S ofN B o

e

o
&
o

N\
N
droE oA A

>
ox 2 ¥

ri ta
2
Bl

[»
ol L}

w
N
= b om

o
Mr o
e
lo
i
)
SN
ful
o,

1o
iy
9

=
2.

multinomial logistic
2|28 37 7]
5, B8R, AT
7 JarAA okl g
A L5 o] gt Barniv, 1997; Zavgren, 1985; Bell
et al., 1990; Ngai, 2010)

AA, Decision tree?] tEHQl dug|Foz &
/g e el wel A YAFE A}
23 C4.5(Quinlan, 1996) 5] Ath
A= C4590A4 A AIZ] C5.0(Quinlan, 1997)< ©]
|3taith delg e SAdol &40 wet Treed
g e] oabAdA FH dolHRdS thea, v

S
tlo

regressio
QP EAtd)

n
4
N
X

2

=)
2
E\
3l
ol
ol

58l Foldl Alo] e HF 2ol wel Tree
dolE selo] 7128t

729 A%z EAAT
@70 elalstn 49T
% %2

3k

& %9 training setol
S YeERlE 7ol AN A 3F i

1960 ) 7hA) = T8 w2 gtk nof <
7}A training data® nx-gel Ik FAbs)
test data’} ¢l training data®} W|5:eHA] H|
e WA o R FRAYS TR S bl
M9 training datas 5 test data®} 71 717k
k702l o] %(neighbor) Zr+=TH Tan, 2006). test

data® 4¥3t7] A7HA= training datas 12~®

=

Ho ol

w9 MREs i

s} 2H(instance-based learner)

g B20 lazy learnergti% F-Eti(Jiang
et al.,, 2012).
A 9o 2 Random ForestS ¥

2 XA} Random Forest2]

L

=] A= =]
5= AE ER 7

N %0
TR
m L
|
o w

MR 2R E
o

re - v
=2
r olo
§ oL £ o

U )

|

= A 913k 7927 2]
T deolHE #3359
s & AT
& RHINO 3.4.4
TF-IDF7}53] &
0%l st =



sEdelHE 243y 24 9a dZold
2 02 A4 s Eedold Ao vole}
H2E A 9F2
=obs W (hold-o >% SAR 4@&4 ol
o
/k

= B2
= wir/

,J
El>

4

ato] wf WHEA FHuich 70EH 309 ngi EIE=E=
2 2 bPT‘ ). SVM(sigmoid kernel), Deci-
sion Tree (CART), Logistic Regression, Deci-
sion Trees and Rule-Based Models(C50), Knn,
Random Forest &ig]ES o]&sle] £FE ¢
o g5S AAlsaTh

grdaelFe] 4% vaE 918 Confusion ma-
trixl X %%+ accuracy, precision, recall %

F-score® metric.2 AR5t

£ F44E 0 9 13
1.2 27

2ol Eadgel dd Jus AT
Fa Qe ¥, et WHoR SIS 9w
052 S8 AgAe Ad 4TS BHtn
A9 AYedleh BRv1Z Edold AL A%
AR B, HAE S FYste] 1 e of
A% A4 B,

<Table 5>~<Table 7>
4-3}9] hold-out®

24 AFAE o
Ho= 1003)% Agste] e

Astel AEgold. Saw wHvlel Ave 4%
71 B7hel] S1s A HelH Ao RURH

25719 7k el B

o ®F ¥ WA 9% 7]

=

precision, recall, F-score &4 2

1003] 33t 2A

=z O

T+ accuracy,

2 A

(Table 5) Performance Evaluation of Classification Based on the Attribution theory(internal attribution)

accuracy Precision Recall F-score

SVM(sigmoid kernel) 06122 05153 0.5220 05186

Decision Tree(CART) 0.6905 0.5339 0.6504 0.5856

Logistic Regression 0.6090 0.5347 0.5330 0.5338

Decision Trees and Rule-Based Models (C50) 0.6365 0.5098 0.5335 0.5211
k-NN 0.5661 0.3994 0.4806 0.4357

RandomForest 0.7153 0.5324 0.7727 0.6378

(Table 6y Performance Evaluation of Classification Based on the Attribution theory(external attribution)

accuracy Precision Recall F-score
SVM(sigmoid kernel) 0.7229 0.5703 0.5750 05723
Decision Tree(CART) 0.7868 0.6015 0.6847 0.63%6
Logistic Regression 0.7420 0.5991 0.6036 0.6009
Decision Trees and Rule-Based Models (C50) 0.7538 0.5238 0.6190 0.5665
k-NN 0.7340 0.4481 0.5834 0.5055
RandomForest 0.7837 05129 0.7384 0.6040
Table 7> Performance Evaluation of Classification Based on the Portfolio theory
accuracy Precision Recall F-score
SVM(sigmoid kernel) 0.4969 0.4823 0.4798 0.4810
Decision Tree(CART) 0.5190 0.4943 05132 0.5031
Logistic Regression 04776 0.4649 0.4648 0.4649
Decision Trees and Rule-Based Models (C50) 0.5012 0.4743 0.4783 0.4765
k-NN 0.3689 0.3862 0.4019 0.3938
RandomForest 0.5961 0.5497 0.5926 0.5703
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wA FQle]2E nlgow YAMAEA, 4 classification® 7% high dimensionality ] ¥4
1A, oleDd| o3¢ EFE P oR ERYay 7} &A= k-NN2| 7% high dimensionality
=9 A%S #H718 23} Random Forest?] F- of Mizsly] o i Helrk 7 data setd] A%
score7} °F 63.78% % 7P & des Bl o] 7MY BE vus] ®oks v, Random Forest
Decision Tree(CART)7} 58.56%, Logistic Re- ol 71 frolshAl YEhg S-S E913F
gression®] 53.38% % 1 HE o|Ath
T HaR(eA, AHA, olehE wEe 43 EXAEZ =X
2 3 & ¢ugs A vl A9, CARTH
W] F-score7} 63.95% 24 74 £& =82S Al 4249 Axbol] wel Au|AHFE 3] 7
¥l thS 02 RandomForest7} 60.4% % o Aget dag]5 2% Random Forest BS A
Hwe wat Gste] T FE0l HE FANE 20
3 LEZF]00)RS g o o 7]Eg0l(4 At =S gtk <Table 8> £ AFoA] ALg
o}, e84, o8 S R daglE A MLl & EF AsSAS AT = 17} dlelef ] of
739~ RandomForest2] F-score”} 57.03% 24 7} Alolt.
2 E2E 8-S B, S0 = decision Tree AT E 74 FAEEY 449 FolE
(CART)7} 5031% % < A5S B a2al &t wet FHAEE A8,
AEH oz AAHQ Hit oSS vusd Random Forest?] A#E A€ ste], F-§4u|2}
Random Forest, Decision Tree(CART), Logi- o] F¥7e mMAEE A A= BT
stic Regression, C50, SVM(sigmoid kernel), k- ARE AE H7F AFE 7130 (AR A=
NNZ&o 2 At S u3] i 3%d4 F Z=A (www.funddoctor.cokr) AFO|EZREH &
) 20%7+4) *é L«l Zpol7b vEbEE &+ 9 2HZtY] 25 F8 ERE FARE% URLS
Atk 53] k FAS] 7 mlald)y e A A8 AEE <Figure 3>& HEFH ZHEQ]
daelEE T 7}% S Aes Hie, text |t}
(Table 8> Measurement Data of Financial Consumer
oooo®ll #AL PA AEjFFIF AR REAT Fatel] E4E @7]aL P = lod sjnar At ad
1 | A 9984 9EI'm interested in 0000 investment trust but I don’t know what a high dividend. I want to make
a big profit from investment, if I can be safe.)
NA B4 A 22 Azte] FUTh 18 JRldE A=E A AlgAde] ittt 1 dRk FAFEAI} o
2 Y& A 25Yrhd think it's kind of complicated. And private pension funds are somehow unreliable. It just
seems like a better investment in stocks.)
AFFEE o aufde] o] wolx|, Fxp7|zte] o]WA HEA] FaE T HaFAEde] drhvt e
86 | F=YhI'm concerned about the risk, but i'm interested in the high-dividend. I wonder what the investment
period and how much the minimum investment.)
- 90005 EA3ALRA 5 wl@ Aottt 2 AP 7|5 oA AR o9 vtk (oo is attractive as an
investment company. However, bonds are much lower than stocks at expected return.)
157 ARl A A ZobA 18 A& st FAskAL AA vk e o] fupd Fxrolgko] 9Qrh(I don't

want to invest because it seems to be a risk. If the principal is guaranteed, i will invest.)
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{Figure 3) Examples of Recommended Fund
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o ApgskE ANsE AZgoRA 14 BE

A2 WS FOA7) AL, AR gl whet
a7 Ao @ AMAEAS PP 5 Atk

(Table 9 Confusion Matrix

alttrnzebﬁilm experience|information| none | Predicted
Experience 1 0 0 1
Information 3 41 7 51
None 12 17 76 105
Actual 16 58 83 157
external .. e .

attribution reactivity | reliability | None | Predicted
Reactivity 8 0 2 10
Reliability 0 7 2 9
None 15 9 114 138
Actual 23 16 118 157
portfolio o . .

theory profitability | stability | None | Predicted
Profitability 22 8 7 37
Stability 5 16 4 25
None 13 24 58 B
Actual 40 48 69 157

(Table 10> Classification Result and Financial Product Recommendation Using Unstructured Data

Text class.In class.Ex class.Po name explanation

High, investment, . - The 1algest fpnd of pub]ic l?ond ty'pe

1 |interest, number, profit, | Information none stability Long-term Securities | that invests in domestic high-yield

ho, something, etc. Investment Trust 0000 bonds and pursue long-term stable
profitability

Think, stock, trust, high-dividend focus 30 | A mixed fund that invests in high

2 |fund, personal pension, none reactivity none Securities investment | dividend stocks and invests in high-

general, etc. trust 1(mix bond) S yield bonds to increase stability
Investment, risk, amount, high-dividend focus 30 | A mixed fund that invests in high
86 | minimum, per, Attention, | information none none Securities investment | dividend stocks and invests in high-
High light, etc. trust 1(mix bond) S yield bonds to increase stability
Capital gains from high-yield bonds
Investment, company, Value focus 30 Securities | investments and selected value
87 | stock, attractive, profit, none reliability | profitability | investor trust (mix bond) | stocks funds seeking share price
expectation, etc. S rises and profit from stock

investment

Risk, investment, The largest fund of public bond type

157 guarantee, intent, Hone one stability Long—term Securities | that invests in domestic high-yield

burden, principal, thing, Investment 0000 bonds and pursue long-term stable
same, etc profitability




FES Tushke duiA YA E v vE
S A&t oA A B3 ZALE F s
gkor) 1ol Y2E dolE A8 Fa), 1A
o] A 9 Aol FA Wslel] gk A%
g & o8 gEAnAe] F8 dFe] 7HeE A
olty. 53] w&aHAt AT FAE F A
H| 2~ Q210 g A TS oS53k, SNS
Posting, 92, £21 55 &3 5§40 &
TAHAATES & F Atk HoA F57139] Al
S 2 uAHEe] Aol g0 w
T3] st ATy 71Eed oist Ao dFo

A
<Table 11> A

score”} 0.87 0.72 0.86°0.2 F§4H|A}F 3 &1
g5o2 H7Ek Zo] F-score’} 0.49 0.42 0.50
o2 MBA dgAte] HriHet &£ At
& AEEF A7 Holw

X
i
J

(Table 11) Verification of Recommendation Accuracy
RandomForest classification result table

aﬁ%ﬂiﬂ Eexperience | Information | None | Predicted
Experience 4 0 0 4
Information 0 1 0 1
None 4 0 11 15
Actual 8 1 11 20
a?t)liitgﬁfén Reactivity | Reliability | None | Predicted
Reactivity 1 0 0 1
Reliability 0 1 0 1
None 3 1 14 18
Actual 4 2 14 20
p&retg;g“ Profitability | Stability | None | Predicted
Profitability 5 0 0 5
Stability 1 5 1 7
None 1 0 7 8
Actual 7 5 8 20
Investor classification result table
atltrgiﬁ?én Experience | Information | None | Predicted
Experience 20 0 19 39
Information 4 5 15 24
None 24 1 32 57
Actual 48 6 66 120
a‘(;;itggin Reactivity | Reliability | None | Predicted
Reactivity 8 1 14 23
Reliability 4 6 29 39
None 12 5 41 58
Actual 24 12 &4 120
pOrtiollo | profitability | - Stability | None | Predicted
Profitahility 18 1 8 27
Stabhility 12 17 17 46
None 12 12 23 47
Actual 42 30 48 120
Comparison of classification performance
Accuracy | Precision | Recall | F-score
inermal | 08000 | 09111 | 0833 | 08705
Method| &%€mal |\ oo000 | 09059 | 0533 | 07157
attribution
pfhiiil;" 08500 | 08631 | 08631 | 08631
el | 04750 | 04275 | 05783 | 04916
Person xternal
(MBA | Xl 04583 | 04029 | 04405 | 04208
. attribution
major) -
pfﬁg‘fy“’ 04833 | 05085 | 04915 | 0.4999




HAEH o AES dAste] MBA AeAEs
ez Aglstelon, MBA AaAEe AT 4
Fol dar A okl ek wi7gA Aol Y= AHs
ojth. AYPNHrEE W o|§ste] FHACL
FApel fE g & WAl o) we FHT
=& grhe Adsidth e Fad g B
i EES HOFE o], SR A &
GaHate] EEE T AR B, 4
WO ol AT A1 132 MBA d¥
AHee dde R AaAe] FAMIFo] Eeuks 1|
A (text) A& AAEHaL, 2242 & Al
A A gAERAY diks Fote] FHE FA4

| satisfaction

11l

internal external ' portfolio " recommendation
attribution attribution theory of product

O N W b Ul OO N 0 W

{Figure 4y Satisfaction based on Classification and
Product Recommendation

5. AlAH Bl AE

B AT ME Webel Al Fgdmlae] w4
UAE HolEwenE 2ulAe] FANFE A%
FEao] FHAEANLE AXT F e Y
22 Asgon] olF Zu osutold] g
@ 5 9eg By

(<3}
P
ZoH|Abe] B ES o237 Y84 Deci-
sion Tree, Logistic Regression, Support Vec-

tor Machine 5¢] ©l°]g wlo]yd &7 7|HEO]

ol
oo

A& st}
E At ARel PBo 2] dAle] 2R o]

Srlol 4 FgauAe] FAG ofs) %43

=% e xEsty FosHe 53 HRE F
ste}, 2R oEnpo|AE o] &dt w§AH|AL
BE ARE A3 dEgezn FAIAAITE
Hole] F37 gt 93] d=sA At o]t
Aol Atgholl o3k tpEa A oA o]Foix= F
291898 = Aozt AA "ok vloiH A o
Aol Aol s F§anArE 25 oldfst A,
ATE e AYZAES AWE olsfstx] £ 4
o= 483 AREo| dueElsE sl g

L ARR aYEEA AYE FEauAe &
7 Qe v B AT A Aeksls S84
2 FAske o3 REE da 1] F§
202 F89S AHFo R ERee WS Akt
Atk BF AsE ATHoz AASAT

F5 AT o)lrRE AA, 2 AFdA bUE =
F4nA Ao sk, one class classifi-

A sed 2949 d5S AaMe B Y
241 5S MAdsteE wgo] dagh diversity

and accuracy-based classifier selection, data im—
balances<] FAES tgh o]fpEo] LHFHA K
oIt o8 F7HAQl 8RlEo] M FFA R
HEFofof gt

=4, SSTol gk s mA=
ZH| e} ARE)Q1ReHA] EAd ol o
X, 7HAAA 54, ARl o]&

of EgRsy 2SR 443
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e BRES MEdte]l A&He FA nH3}
A% B2 B9 FPATE A5k A,
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