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n (2FHIF) CIOIE =F AL Tafof M2}, =OOIE 24 7|0 TSt
T T4 B Il 82 AT 0|0 ELE HOi

« B4 wElolE Bl sk A 8 olsl @y, B WHE BEe
A% Thapdh ofoltle] e S8 ¥ Hu A4

< WOl B4 )&l AEEE JA 5T Fa PHES Avn,
o|& Fske Holel FHeixte G o AF 27)

n (FIAZS) GIOIE =ojM IHEE 2o}, AT IS EME AAF

=< —_
DE0Ea P LWIts 2ATXITY B 2of
« gol AgHE B PHES AR NAREo2 BE, 7
WHEC tiste] 4 AAH S s &)

= (GIOIE{ pEIXl) SIFOIA Z4YOH= CH&FOl HIOIE HoIM &L
EMCE w2 J|o| LOYH FHE MA|0| HFOl= EMHST}
« AEA AT A FehEA T2 W D dolewo] o tigk o3,
a9l An AYL 9% AFUAIA 2 HolEHAZE 8 87

n (AALS) ZOIOE 24 YEHEQ 4§ AU SHAHO| OBt O|BHE
HITSZE, TAIR HOE HEEE =& = UE TXHELU B8

< HEolE WEES AASE FW, 2F g S5 dolE Bk
$4¢ 98 Bad JAFL sy, REY RES HYU
e wg =Y nid Wa

. AR AYH ololol: AAZ §83 BAH AT olZold £
e E2E nidsle, dolE E4S B2 o A4AAL RuHss
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1. AFHB

s OO ZEF AL =& X =OOIE 22 J|s=0 P 1y T
=

« gAY 717l REd SAUEYA ARl gL
=, dHoly &S 93 &4 Zsdl #3 34 S

=R AA delEl= uld 40%% Z7b (W21, 2011)

« HHloly Az e 2R J|Ede =rFsstd WAd tlolH ¢

ZIAA £40l bl wet olE &8 AMHl2rt Edste T

Y okl UF FEE %

2. 1A= (Machine Learning)2l 0|06

Fu38

re

& (Housing Finance Research Institute) 1
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- HolH &olA WES HErths HolA wlolEntel Y fAS, B

HES Bz

C ARG S Anol ek AA ARt MARLFow

age FAUGE BRol BE

=
T

Pl

« A =8<5(Supervised learning)ol& Aol Fo3 <5 ARE o] &3}
o] o Zst= BAW o g, Target W9 7ol wal regression
classification©. 2 &3

- regression, k-nearest neighbors, naive bayesian classification, support vector

machines, decision trees s°| <

« B]X] =8k (Unsupervised learning)o] & A@o] Fojx| x| ¢k 287 Oﬂ/H

IFE AEst

| §I3F gA1A 25 B0 F ) clusteringo] o %A

[181] 7[A&st&e 27

Supervised

Regrassion

* Linear regression
* Non-inear regression
+ Ridge & LASSO regrassion

Machine Learning
Learning Unsupervised Learning
Unsupervised
Classification Clustering , rlsupnlenns i
dimensionality reduction
* Logistic regression * Kemeans clustering + Principle components analysis
* Linear discriminant analysis * Hierarchical clustering * Factor analysis
* K-nearest neighhors
* Naive bayesian classffication
+ Support vector machines
* Decision trees
B2 8SA

2 FEIZ§29937% (Housing Finance Research Institute)

020811504179572



HF o=27=3gan 17-1%(08.28) JEELINEY

2) X|Ee= (Supervised Learning)

n FEO| FOZI &= XIEE CI80I1M Target BT OIS0 BEAyH
O, Target H=2| FTFO M2t IHA Regressionit Classification2

E ER

s Regression® Target Bi=J} A=Y X2 M, 1 & OIS0 ¢
ot Py

« Target W<E Input WHTEe APAAE T3 o|=st= Linear
regression, &9 HIAFAAE T3 Non-linear regression, Ridge,

LASSO regression S5o] $l&

s Linear Regression

o A& Target HE(Y)F p7le]l Input W<
HyEEo AFAPLEAT) FJH=E A3 =

A

20 Aole] wAE
3]

Y=0,+6X +6,X++5,X te

« 3] A A S (regression coefficients) 8= (6,0, --.8,)'= T3z 3t
= RS =, RSS(Residual sum of squares)E #HASAAH FAHSI=
OLS(Ordinary least squares)®2] & o] &3fo] 3¢

RSS=Yly
i=1

p 2
_ﬁo — Zﬁjmlj) .
=1

s, Non-linear Regression

o A& Target W2t Input W55 Aol AAE dAgts JE7E
old HMHA Fez Aet w3

[E

FEIZ AR (Housing Finance Research Institute) 3
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Ridge & LASSO Regression

© BESHEG AR AT WA A k<l

34 A go| Erbed
o ARRVFES EACE, dRbAHQl IAZAY D8 FAHIEHe ET
(parameter)ol] F7}& ¢l A oFS 7}t 2EH S IHAFA|7|= WY

« RSSe| &4 penalty term=

y4
- Ridge Regression =59 AFFel AFS Fol, RSS+AY 5 & A4
j=1

e B

siA71E SAAT +4
- LASSO(Least Absolute Shrinkage and Selection Operaton: 252 A

ael ol Aloke Fol, RSSHAYIG) & HaHAANE HARNAF F3
ji=1

[OEl2] Ridge % LASSO9 3|#HA %

Ridge

LASSO

ELASSO

Y

By

¥ XFE @ James et al. (2013), “An Introduction to Statistical

Learning with Applications in R” , t=%F

 BRFUIEBN

4

FEHIEAY (Housing Finance Research Institute)
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n, Classification& Target Biz=J} £ T O]y ZEH(class)C & LI59f

Xl HFB A=Y M, oL HOZE ERE ACIXE J=E0= 28
5 WHEOSZ = Logistic regression, Linear discriminant analysis,
K-nearest neighbors, Naive bayesian classification, Support vector

o] o

machines, Decision trees 5] L

m, Logistic Regression

Target W57 5 79 HTHO
case) 71 ol ALgstE RE =,

log(p(X)/ (1 +p(X))) = By + Bi.X, + BpXy 44 B, X, +e.

At 1o £ & (prediction probability)S -8 &% target ¥4 2 A

p(X) = Pr(Y=11X) = exp(f, + 316.X)/ (1 +exp (5, + ﬁ@xg»

=1

95 p(X)= B4 0 oA 1 Aele] Ghe 713

J {

&=

-1

o

[83] Linear ¥ Logistic regression9| 4

Linear Regression Logistic Regression

S S P B £ L -

|
o

Probability of Default
Probability of Default

|
|
|
|
}I.‘.

00 02 04 06 08 10

0.0 02 04 06 08 10

T T T T T T T T T T T T
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500

Balance

: James et al. (2013), “An
Learning with Applications

= =
TSN

Balance

Introduction to Statistical
in R”

& (Housing Finance Research Institute)

S5
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s Linear Discriminant Analysis (LDA)

« Hlo]= A (Bayes theorem)E 7|¥to 8 ALZSES AAsle], F2
Target ®7F Al 7 o] 39 oz B/ H
E3o FAE HAYst= =¥

« Input WM X= (X, X,...X)7F BT p=(uy...pn,), TEFYE X
9] thd ¥ A FEZ(multivariate normal distribution)& w= 1 2z}

2 =

Aol Atka Hgsle W, A¥BEY §.(«)7F M

kS Agsts g2

1
o (x)=a' Xy, — 2ukf Y, +log(my,).

o

E3 e

il

Afo

T

Ao ARE A nEaEs 494e Eade 7]

of mM

. K—Nearest Neighbors (KNN)

« B]ESA(non-parametric)] WHO 2, ALHd K& AHolsla 71 #
g KW #5419 target A2 24 o] & &0 7 & I

Pr(Y=jlX=u,) 21
zE_N“

3 target W4E 712 Aol & ololrjol &,
2718 dats A2 #EX ol NE 1,9 /M FARE Kl

- Kgkol &rod U flexiblestx, Kgkel 2@ H@o) A7siAE 40| 9

6 FHZIEATY (Housing Finance Research Institute)
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[O24] K—nearest neighbors

KMNMN: K=1 KNMN: K=100

¥ XFE @ James et al. (2013), “An Introduction to Statistical
Learning with Applications in R”

s Naive Bayesian Classification (NB)

« Wlo]= Ag|(Bayes theorem)ol 7]¥ksle] Be Input WFEo] AL
FESAA w23 gA B WE o Agske 7PHOE, FEOEA
=l 282

Pr(V=kX) = Pr(X Y:Pl)fr)(;()Pr(Y: k) 7

Pr(XY=Fk)=Pr(X, - X|Y=k)=Pr(X|Y=Fk) « - « Pr(X|V=k).

o]

olgt= A7 7HE stol A E= ZIHolAY, dAE W

EE
] o] ofUolE EL HHE Y

H
H

d

o
RN

==
=0°

=

s Support Vector Machines (SVM)

c AU FNAE O HES & THY 5 U

ANEF, e 2/
£ 3 &3tdA dolg e Aw A margine HUSA 7]+ 2HH

(hyper-plain)< Z7g3l= WH

o ORI L /E drh FHE AJAE HA3 T+ tuning parameter
me}t [O9 5IMY F 5 278 2% Hol &

FEIZ AR (Housing Finance Research Institute) 7
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RN
-®, ® 0 0 oz AF BEFE 279 A A (tuning parametenE
=2 Ao =2, dashed line(margin) <Fell U+ support vectorEoll <3l A
T 2ol A4

- AA e 2PARY oY B, OAY ALTFE A4S AP
2WE ol g3te] WAFAAE Holdk W5 Hol: FT BRPPY

=

[212l5] Support vector machines

% AtE : James et al. (2013), “An Introduction to Statistical
Learning with Applications in R” , St=2FEHZ 82 A}
8 FEHIEAY (Housing Finance Research Institute)
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s, Decision Trees (UAIZRTUT)
« oA 2 (decision rule)& UF-TRE EX3}et] /st B4

[O126] Decision Trees

Thﬁha
}
Ca4 0.5 Ca< 0.5
MaxHR|< 161.5 Chestiain:bo Wes Ves
() [+] Mo ‘
Mo s

% XtE @ James et al. (2013), “An Introduction to Statistical

Learning with Applications in R”
C REI ABE B ET 0] golsths Aol AAW, o
o AFEs} Ui "olAE APl YL
- AEA YT dFH S Fol7] Y3 Wete 2 gy e W Eo] A

- bagging : B 5 EoJW oZF9] Rilo] FAE
bOOtStTap*o“ 01%‘3}04 samples WH A ol

- random forests : sample %+ o}zl Eﬂv’F,—%E %ﬂ_t,jé]-ﬂ] WL gralo g
=
=

Input M4 25

- boosting : B¥ <] bootstrap samples =
random forests3 2], g H APgF mdo] AHE Izt
212 2 BW updateA] 7] =

FEIS8AHTRA (Housing Finance Research Institute) 9
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3) HIX|=%5 (Unsupervised Learning)

« HIXIZ2ES FEO| FOXIX| 2 X XINDIE HPS WO
JEa Ao HME XE EA0F, I3 Clusteringilt XIHIZATL
UL

« Clustering®I2 SAMSS] JHeiol 71ZXvjo] 2t MEX|E T Jje] Jme

2 ER0l= B4 YEE

« 7} thE A2l Clustering 715 <l K-means clustering (W A5 3
43} Hierarchical clustering (A152 THEA) dlste 2HEF3]

s sAS

o[t

s K—means clustering

« BAIZH FFE42 K-means clusteringe AbAo] 2 /i O1Fo 7 1}
= A/A Asta, AFAE Abeld AgE ol&sl ke ASAE 7]
g K Heo= #3e FAst= U

- Aol AHolsjorstE IAHEIFD E TS BHevs dHol IS

« K-means clustering &a18]&

- Stepl. ® Jje] FEOE hs AUA YR KE FHL, 4 BSAE
FhA 17E Kol HeeR 2R3

- Step2. (a) K7H9] FAE=Z centroid (mean, median, maximum, minimum )

g 73
(b) 7+ BEAE 712 7VHE centroide] F@o2 AHRF
-7 B30 2% Bl T ol WA UL W B AEAT} Bol
@ S goat Hu WE A5 Fol dohE WA Step2e] (), (b) W

1 FEZE§AHPR (Housing Finance Research Institute)
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[Od2 7] K—means clustering

Data Step 1 lteration 1. Step 2a
- . -
- & o 2 B
. =0 A 0 S =35
ce o - .ot - - e o =
- - - - - -
- -
- e . - e -
- . &) L - . < -
s ol - s agls o aads
> oS o =02
e B o
& ofpee ,eoe & ofsee - s Low
- =3 - e *3 - *3
hteration 1, Step 2b Iteration 2, Step 2a Final Results
; T - o
iy, 3L o 2 vy P, ST
e . B o 2
e e .
. = - . 2
- e e - - - ;‘- -
- -
W o “# T S &
i" R -6 e o B
s s P oo & _,.o .o e S egewe Lee
- 3 > -

¥ XFE @ James et al. (2013), “An Introduction to Statistical
Learning with Applications in R”
s, Hierarchical clustering

CAFE FRRNOE, HolERY FANES ZHN Y FAT BEX
SvE Az 2R A Py

|

- 271 S WA XA, JAEAUTSL} FAS UFTFRe X
(dendrogram® A& =Z3| s4do] &olg

[J12 8] Hierarchical clustering

¥ XFE @ James et al. (2013), “An Introduction to Statistical

Learning with Applications in R”

FEIZ AR (Housing Finance Research Institute) 11
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I

n XM= AT|HOIE JIE CIOIH2 FEE SXIOIHA CIOIES] Xt

M)
5D

2T
I
1)

L

H(Target W)} #

Z71¥ (Unsupervised dimensionality

]o
=]

o

|

=]
w=4o

|

o

I 8

reduction) .2+ FAEEA

n FEEEHM (Principle Components Analysis, PCA)

£ Az e HolH=z

v 23] HolE

SER

ol

3
4

o=, o9}

i=]
hin

X0

N

A

e

[
)

oy

A

)
—_
o

o

Q0IE2AM (Factor Analysis, FA)

)

el
7ol

[0
~

o)
il

B

5718 ®ol 2%oz 3

A

—
fi%e)

o]
i
o
Ho

‘o)
bl

ges)

FEIZF AR (Housing Finance Research Institute)
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3. JIARSS &6

n I2 FREE JIAYS YEES XSV dLE XS R HIXIT
%S YEHES EUZE YOOI 40| JI'50IcE 2ME BH

« 7¥3 A4sE(computing power)S HIEFO R 7|E WP o R E B
E7HsE olm A &4, Adel A, AHEAF Ji7iIY mielaE 24

1) 228 (Deep Learning)

s 2B AMIE(Neuron) vs 21E=FEI(Artificial Neuron)

CARAETHI, A FHG H5E PHSE V18 e

-2t FHE S E wol g AAYE FHER Y
- Agwre A5y} d9F A 5(H X, threshold) o] A4Y wivk o2 FHog AY

- Z—I]- ?..%‘[‘??j% 0 EJE—IT:‘ li ?-Aé% :L‘ly :I:Qs ’ xp‘o’] ﬂi% ?:}a@fo]' Z—‘I'-Z—l]-
‘(3] 7]‘%5(] wl, wQ’ ’ wpoﬂ Uq—% }.%@-7‘-” ]/1\__
- 7] APl ENS neo = AEA s ox A%

- 7V A7 9A A =(9 A, threshold) o] &Y o) & FHog AsE AG

0 1f2w T = threshold

= output =
Yi —outpt 1 1f2wa: > threshold

FEHZ AT A (Housing Finance Research Institute) 13
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[O29] MZAM E(Neuron) vs 2122 (Artificial Neuron)

N
=

% XIE : Maltarollo et al. (2013), “Applications of Artificial Neural
Networks in Chemical Problems”

Q

dendrites

cell body

terminal axon

s 21T 2B Y(Artificial Neural Network, ANN)
o T3l F 2O QIFFHES 2, HASE T3 ERS A4 2

« AFABe FHAT Abolol] o] T QFFES WX, ol UHY
AlZ(nput layer), &Y A&(hidden layer), &3 #|=(output layer) .2
1%910)

O

i

o 4 dEFRnG ASA(w, w,, v w)S HA(threshold) =8-S F3F

Hay) Weslo g s AEE 9oyt 9 7E

[2210] ABNYY TZEE

Mddcn layers
N *

output layer

input layer

% XtE : Nielsen (2015), “Neural Networks and Deep Learning”

1 FEZE§AHPR (Housing Finance Research Institute)
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s EH2{'d(Deep Learning)

o AFAAE Tk 2YAISe] A8 A FHE e A
(Deep Neural Network)olg} &}, o]g]dt A=A A4S AL
< H21d(Deep Learning)ol gt =45

- 71&0 AMgH AdFAATe] 4 H A X (local minimum) A4S
sl 2E AEs AASHA == (rule-base)stA] il Foi3l
2RH ALK o7 Sgste] 54 At AH&ste JATSEe] I FE

s B2I92 IIE JAUS YERHEAM 2YOI= Ill"""(over—fiﬂing) =
M= O &0II| I Convolutional Neural Network(CNN) &
1t Recurrent Neural Network(RNN) YEHES AL§

« convolutional neural networke FojX HRE o8] FHOZ Y59
At ARE T3 IAAE =2 9718 B4t HHe=E, onF

Q14 Hopol A B3 we HHE LEhy

« recurrent neural networke ZE €3 =
7HASIA] a1 sApF o2 AEstE WHe
Q1A Zof Ag-E

[Z12/11] Convolutional Neural Network 7 2

27
13 13 13

384 384 256 100¢
256 Max
Max Max pooling
pooling pooling

¥ XFE © Smirnov et al. (2014), “Comparison of Regularization
Methods for ImageNet Classification with Deep Convolutional
Neural Networks”

FEIS AR (Housing Finance Research Institute) 15
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[J12112] Recurrent Neural Network 7§ &

0
O 0, 0,

O+
1 T
) W S St Sr+l
oy —)—0->0->0"
T Unfold T
U U U
X X, X, X,

% Xt& @ LeCun, et al. (2015), “Deep learning”

«olEA B g 914

- gede olnA 2 G Aol A

1] L= =]
= T e}
08 ABFY, YYEF, Ado] A 5 I BoplA B8

’

« [BM St& 72 ¢ 5
- AR W (context)ol]l gk ol E nig oz 7|E JASFAAE BV}
TAE AZEe] Hol Aoy AHAH S
- &3} 39] CNN(convolutional neural network)& g & =& X
Aelst= A A% (policy network)d, s Xol =& =4S W $
35S d=35t= X" (value network)eldhE 2719 AZ=AALS
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2) HIAE O10|'g (Text Mining)

YOHPr YOl HIF B GIOE(WAS)E X0l X2, EM X2, 5

YHE Jl& T& M8V I U= FEE TEOL= Y
HIA, =E, AR NS 5 A% 94 ee ARolw 11 o] Yrish
of Aol BA4317] Y BAPHY A2E o @

[1213] HIAE Opo|ld 71

I ERE]
(preprocessing)
Xtz

oy oo
¢
:|:E|
m
\
\4|_
A
id

s ! s s !

S X HEfo|

‘ s Mol == }_-j

PN

=

dx2 xb= FESIEl XE=
(Pre-processing data) (Structured data)

‘ Ztx1, 2|0]
Al

rol

IRFY I

Okl

At

44

B 38§27 & (Housing Finance Research Institute) 17
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BIAE DO/0|'g9 HAaL TEE HAEER HE|{ZHvectorization)TtH
TTH EM0| IG5t XAIEGHIZE J180l= 1=

FEe BA o As2RE A 7‘<%FJITJr?ﬂ(p1rep1rocessing)g AX A
Z BAo] 7153 e A= 2 wHEIl Naive bayesian classification,
Support vector machines, SJAFAA VT 59 TAA A HHEHR 4
&ate] AHE-H

do] 2 Ewe] =3 3142 A= count based method, TrojollA] =i
Z=3}= predictive method 58 2§
A FH o)A FEHRES #

E ETrER

020811504179572
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SEE 7Wio g SAA Ak
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L

| .

A7l A

2o
o ol

=
=

F

EYO WAL B} XIZM HIFOE AMBAL
AL (Similarity) B IHe{Ojof Z=AMO| 9|t M Jp5H& FLHAIZ

A8
=

1

8T ALEXISOl FA Bt

gAY Hus Hrh ARE BAe A

o+
(=]

k

[ =

E

[¢]
4

]
e}
=

O
- AT

o 0] ARIEC| BT F2E 0180101 OBIYl EFNQl ALgXIet b

3) 81y BHE{Y (Collaborative Filtering)

B

=

u-
m

o
blo

A\

S item-based recommendation

Z2A38l|5+= user-based recommendation,
[e)

« HlSE AHEATE A

ojn
ok

0
Hlo

020811504179572

FEIZF AR (Housing Finance Research Institute)



HF 92xe383A 17-12(08.28) LIy

VS|
axi

M
et
rlr
r o)
e
oX

ol

o AR WP FedkA| &gl I AnlE AES
EX(affinity analysis) WHHE A&

[T215] €Y EEHE e

item-item algorithm

Y 5 —
2dd 222

*hk ok ** dok kdok
Kok k

user-user algorlthm

CUEY, T2 R dolan B

_ Ao Mula Al mEe BAsG HEE AE, A)AL AT =L =
Ago=A A2 ddle F &=

- ARA AYA AL Qe AoR HuEo Be AT A% 13
« ollEL el WEYS L] 9 ZujE 23

- A T 715, A A oY, A BRE, AE THE, AF 23 ARt

FEIZ AR (Housing Finance Research Institute) 21

020811504179572



HF o=27=3gan 17-1%(08.28) JEELINEY

1)

2)

FAZFATY FAoIAG HET P F2F /120, I 2HHE o
FHIAE shetstel FAO met By FoAF BF
G 23 Bopol R BF AF FAl AE
. HIol8 142X} (Data Scientist)
%I I:II H'OE'I'
GIOJE| ApeIXiR:, “EIGIOIE| MYOIM MEES X& HAOK=H £&
ol— »

O] El= ME X2l TEY YIaE ?:’.T.l J[NE TL M2}
(Thomas et al., 2012)

Aol A WASI= o8 HlolEi
7140 83 JARE A|ASI=

m°l' il
A
1
ok
£
)
flo
[t
L,
[r
i
i,
Y,
ok
k1

X2 J1gEo| ol FT=X F&EE(data—driven insight)ol CHESH
O[oi ot ZOI&EO| Wt O Ao TS =2 Tt

GIOIE] XK= MBEOO| X|A|mOt O[LE} $eLBHAUHFE IS
Y- HIOIEBIO|AHRUACIN & B 50| 27

020811504179572



HF 92xe383A 17-12(08.28) LIy

b

n ZE2]HY T X CIOIEH|O|20) Bt OJ0Y
s

é.-g— Mo, ol% TEY £ e FA WA
a9 59 Ba

4

« Holelo] 7RI} AZFF dlolEulol 2ot E4taiglol] &3 olsf g

A4
A EECED ] 27 o8 e

- HolE FEA B2 119 AYAF AR aLHoR ADE] 9
=]

stel HolE Az 2 ARUAA 5 &7

[#2] COJE] HtstAtel HR HEFY

+3 9 87 Z272% 2 oojiuoja

- 7|A g5 - 7|%= HARH 1 7|E

- BEA =¥ - A3 EE A0 (0f: Zo|H)

. AE M - &4 T7|X| (O : R)

- H1|ij ZE (Bayesian inference) - O|O|E{H|O|~ (SQL & NoSQL)

- A X HHE - ZHACH= (relational algebra)
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