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KDD(Knowledge Discovery in Database)
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22 HXAE BA 7Y

@ 71 =2 "5 THR(1-best) AA

@. (Fastkd) W A7

Structured Data

@ ‘,||||m
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Unstructured Text

Pre-processing > Analyzing > Insight
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2) 4 3 AA
[C “4AF” 3, ( “&” 4, (“&247 D, (“&".,D, (“4&" D,
C “A” 1]
3 =& Ay (&3] Sdst= @ol)
[C “AF" .3, (“F" 4, (“Z27 D, (“&" D, (“94&"7 D,

A7 .D

MOI0] 2| AE ™ g AE HAMO| (inverted index)
e Doc >
30| oy A 1 Ef 1 = 1 1
Z & o2 glo| 2 1 E 1 £ 13
zolay 2 1 o E 1 merge B e
z 1] — Z 1 = = 1 1
I_. = 1 = 2 A 1 1
D2 g 1 g1 A 2 2
Aol 2= 2 1 C 1 A 2 1
i-‘o%l ’;EL'S: o 2 8 2 oig 1 1
AFOA Atz 2pu] A 2 2
z 2 A 2
A 2 oE 1
a9 4 Aol 3% oA

_15_



—
i 19 0 .—.'
i+1 3191 1
i+2 98998 2
i+3 2134 3 -
i+4 57 4
7033357 A—
2 o I
408245
313
875
Max-1

a9 5 AR FE AA

o]
* %2 A (ambiguity) & A

HEj(E4H =de Zellig Harris (1954)¢}F Firth (1957)0] 2]
AL Feve MdolA E2dn

* “You shall know a word by the company it keeps!”
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CElgE Bulols wlsd ofu ) EA)

o oA o, e Al Hkshallow neural-nets) Sh<5<

« “3%d r<(representation learning)”

i"output = P(w, =i | context)

Concatenation o0 - 0 .J
O . . "SI ]
E Cwi_pyey) Clw,_y) i
: 1
! (@@ (000 !
1 b I
E Table look-up i
i using matrix C . |
: !
E word index w,_, ., word index W,_, E




man walked
© K
- .‘\\ '\*‘ woman & . —
RS walking ,,v.
queen \
/ e —— / O
swimming
Male-Female Verb tense
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BERT(Pre-training of Deep Bidirectional Trnasformers for
Language Understanding) ©|t}.

T=olA g NLP(RdojAe]) Abd &4 7e°lH, 54
ool =3ke 7]Eo] oyt BE Ao A FokolA F&
AsS YE & Language Modelelth. 117 o]Ate] & o)A

g #A ol BERTZF AW A5e 13
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AG7HA Aoz ge] &Y e REEG ¥ F2

e War golA Be TS W g ddojmd ot

Input csl || my || dog is cute || [SEP] he (Iikes”playw ##ingM[SEP]W

Token

Embeddings E[CLS] Emy Edog ‘ Ews H Ecute E[SEP] Ehe Elwkes ‘Eplay En\ng ‘ E[';EP]
-+ + -+ -+ -+ -+ + -+ -+ -

Segment

Srbesanes | Ea] [ B | (60| [0 | [0 ][] 6 | [T | [T | [T 6 ]
L ] L 2 e L ] L] = +* L ] L L ] L]

Position

Enossinss | B |[ By ][ B |[ B [ B ][ & | B || & [[ & [ & || u |

13 8 BERTE2 (Google, 2018)

YrERM L B SR o WEH FREA

F(classification, categorization)

U1
>
[t (m

M

H 3 (clustering)
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« NAINA F=
« BFA4) Al(taxonomy) 49

1

]
N
ox

£ (sentiment analysis)

A g

i

o NA-FA 2

o} 22 ®ol EAstH, B A=, 9% 5 gdEd dFH
e xE3ste, AZEY S, HIXYZ/uAE, CRM(Customer

Relation Management), VOC(Voice Of Customer) 4, F7} o

=, Wg 71 Baol 2 o] s

_20_



A 3 & 71A%s 714

71Al &% M8

3.1
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Launch!

! ©

Study the > Train_ ML Evalt_Jate
problem algorithm solution

Analyze
errors

a9 10 Z1ASE A BARY

AAW FAFFAAZGALDAAE WHolE S AFAEE

=dste] olnxe} ek AP HoHE 7hast

k]
S
1
Ol
ol
Ar)
ol
ol
=
;(_)4
(o
H
N
o)
%
zf
N
=
1o
S
1
flo

Hgsto] &

ol gt 7AIgFe FRAE= AA VAT AT
« A =385 (Supervised Learning)
« B2 =85 (Unsupervised Learning)

« 7]EHOthers)
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A WA AxsEe P dolBPol 8 G50l Bastth

A% 8F<5(Supervised Learning)©]

i
)
L
ol
e
%
2
o

c
o

A2 Wi 1 o HE AY7tA o] duFE Hbalel &

. = (Classification)
w57 TR deolgE A 7HeH g (EE)d uwg EF
}.

rr

off

EAE L3y, darknete] YOLO, network architecture+

GoodLeNet for image classificatione ©]-&3}] oA & EF

stal Aot EF < g oldt 59 ol R/ A e A
I vyt 254 59 27HA oo E EFdte e &
F 2A7F Aot
of]) EA<212(OCR(Optical Character Recognition))
«  3]AHEX(Regression)
3]7= ojd HolElE9 FeatureZ 7102, 949 (1
3)& dFste TAE FE o" FHoly EE, AIFS
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A2 W ALHET F Fol BF AP 1, 00127 g Hof
A Aol o : of® Fu A5 dZd 4 AUk

o) F7F A=, EA7]2 AR

iy,
ol
m
L
e
o<
2=

#l ~E(Decision Trees & Random Forests)

o] X ulo]Z(Naive Bayes)

Support Vector Machine(SVM)

Al 7 " (Neural Networks)

213 3)97(Linear Regression)

2224 3] 7(Logistic Regression)

i

5 ¢ E

He

KNN

Naive Bayes

Classification Support Vector

2 w812 Machine Decision

(Supervised Learning), Linear Regression

] Locally Weighted Linear
Regression

Ridge

Lasso




Az Sede 28 A 2hlo] fle HolHE Bl

f
dim

718l T3 sk M2 dlolEel tdt A3E A==

l

HE AR =S ot o FEH HOUA &2 HolHE

2E ol FelE Zolof s17] W A=stgrr

rlr
BN

F 0 gelEst dukm ¥ 4 Atk AR AS g5

R
X

A3k 2 A& ol 7] 913 Al WHo=E AR g

o
2

&3t71 = 7

LR

°

HIA & 859 /v O 2k

« T F(Clustering)

» k-Means

7| EAo®E @ o HolHE AR Aty 9T
Wiioltt, @ 49 dHeolHE AHdte AALS AHEAE
ofol®l Zte] FAd Ayl FEA Ak K-means 33}
7IME HolgE K 7/} wtE IAststa sile HIME oA Sek=
A z"lolth, ARt om  EAer (DY A Ut
AREEH, o] Fhs HA3t st WEFe R P Hn

i A S 2H FAE w FH2H &3k H IS

S @ W AA BALS The) go] Akt



2D
ol F4& 7Nte g s K-Means #3 3 #4e v

o

+ Hierachical Cluster Analysis(HCA)

» Expectation Maximization

« A Z3HaYd =4(Visualization & Dimensionality Reduction)
« t-distributed Stochastic Neighbor Embedding(t-SNE)

o FAE E2(Principal Component Analysis(PCA))

« Word2Vec

AR i o
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78 2R daeEF
Clustering
K Means
H) 2] & &5 Density Estimation
(Unsupervised - Exception Maximization
Learning)
Pazen Window
DBSCAN
® 2 HIAESHE dadE T

71e}stg o2 =A% dh5(Semi-supervised learning), 743} st
+(Reinforcement learning), ®iXx] vs. ZA] ¥t (Batch vs.

Online learning), 12=¥12 7]Wt g5 Fo]

_L4

S

ZIAIS G0l AeH e o]Fo] AHH H ol (Data), I5E

o

(Learning Rate), Bl2=E<2} 7 3(Test & Validation)o] 4 &7}

A% BB A o] FolHof st
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32 71A%s Holy A& 84

u)
=]
o,
e
i)
2
)
rr
=
)
i)

« 5393l E%] “garbage-in garbage-out”
« 32 gHOverfitting) <5

- 2 3H(Underfitting) <5
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“Unresonal Effectiveness of Data”

a9 11 "ol FRol e A4

cost & #H 43} 3}7] 93 gradient descent algorithm &
T83= HA A learning rate o ML HiT o] S

HE dolz dAsA Hed, me & ge= #AA H9

AL FolA 2 owby ke agzo) =gdnE

o

overshooting o] A& 4 9l

HIt 2 learning rate 71 wl-¢- 2 A9 HA A =Est= U

A 28 %= AlZko] ZojA] a1, global minimum ©] opd local
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minimum & 2=z HAHoZ QAT £ ©

PR

wehA] Zuke)] AA3slE learning rate gkl A go] fith

BE 0.01 A FE AFsto] cost &2 e

Zef 2o,

loss

low learning rate

high learning rate

good learning rate

epoch

>

a4 12 sk5E(Learning Rate)
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npxjato 2 EHAl(training  set)  H 2EAl(test set)S
st gae SRAIACk ok Iy HAAA  dnrst
ofg7} A & Fx Utk ol wet ¢ Mo ZIEHZA =
MzE Alojzol Tt o2 g&o] TS| = FHrt

Optimal

Test data
/

Underfitting Overfitting

/
Training data

Prediction error

Model complexity

9% 13 T4 A g 2EA

APstax @y, oo 471A| e

L
e

A=
= 243t ol#A A&7 HolHe AFAHde EdE =l
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s ATHA LargE

@O 24 Eg(Decision Tree)

@ o] B wje] =(Naive Bayes)

@ A=EE =¥ wAl(Support Vector Machine)

@ 217 %(Neural Net)

3.2.1 Decision Tree

AZAYRE HolElE Bkl o|F Alold] EAFhE
Nee % Jbsd FHEY 2go2 Jehie, 1 mool
R e ggx 4 oaEAuTe  2yynh.

Dependent variable: PLAY
Play 9
Don't Play 5
OUTLOOK ?
sﬁ}' / ch;C ast \q
Play 2 Play 4 Play 3
Don't Play 3 Don't Play 0 Don't Play 2
7\
HUMIDITY 2 DY
<=T70 im TRUE FQLSE
Play 2 Play 0 Play 0 Play 3
Don't Play 0 Don't Play 3 Don't Play 2 Don't Play 0

Y 14 2HEY 74
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3.2.2 Naive Bayes

doln  wlelz:  z=AR  #E  mdoth  ¥F¥
ArE2ES N A 54 (SFEPS Uehhs A

{\displaystyle \mathbf {x}

=(x_{1},\dots ,x_{nH}\displaystyle \mathbf {x}

=(x_{1}\dots x_{InPIE HFHH, Yo]B Hlo|=x EF7|=
HEE ol&sted k /Y TR 54 ZAE (FUHE

O3 go] g3t

P(B|A)P(A)

P(A|B) = P(B)

Selvk SEE BREAC A WEE Hols g,

XE 7t elementE YElY= FHZ TS ofg e} 2ok

X = (x11x2! X3, "y xn)
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3.2.3 Support Vector Machine

A3

ke

E ®E MAI(SYM: Support Vector Machine)o H& 3}

Aol ST Ut AT Y ARss mdol

- =

o

AXE g wal(o]sl SVM)L 24 AHA(Decision Boundary),

Z BRE AW /1F AL st mdolth 1A BERY
A ke Aze Aol YEw AAe] ol Zo| Lo

JaA &7 HAE FFL = A B

ek dolE o 27) &A(feature)?t Aot AA A A

rr
e
o
X

A A dErr 2 Ao
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A decision boundary in two dimensions

)
()

e Playoff Teams
e Non-Playoff Teams

co

Average Time to catch Snitch

0 2 4 6 8 10
Average Number of Goals

719 15 SVM 23+ A8 A dH

3.2.4 Neural Net

HeldolA 7Hd 7180 He Jide vlE A% W(Neural
Network)o] t}.

A olgk RIZEY HIE MRl AESHE 54 T w9
A4 F2E 7M7Y, ol#d AAYS B veE UHES

=
TZE Q12 A" Artificial Neural Network, ANN)o]g} R =t}
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weights

inputs

activation
functon

net input
ME’:'Ir

9
activation

@
|
0

transfer
function

threshold
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3.2.1.1 9 A EE(perceptron)

) o)

3 Al E E(perceptron)o] & 1957

Z A Eg+E(Frank Rosenblatt)ell <8 ¢

o

_Z_O

3.

Al E Z(single layer perceptron)®] 7Id-= AR

A E E(single layer perceptron)e] =%+a}

e

Nl

ojn

=

1

;o_._
E

ok A= W

1

Nt
J)

71&0] =

o}
il

X

woF 1 ghol YAXRG =

3.

~X
o
=

T
e

o

27

12} YAAE

X

AX 75

ez

@5 94

J|J
L

X
np

_EO

_37_



e
[-']I.
2
o
ft
rO
oK
)
o
oZ
S
a5
S
o
)
rlo
v}
ofNi
&l
oz
[t
I
1o
Y

o

= Al EZ(multi-layer perceptron, MLP)= HAEZOoZ
o]Zolxl ZF(layer) ¥ NE Aoz By UL
MLP+= ek <134l 7 (feed-forward deep neural network,

FFDNN)elgt1 #2715 @t g 7i7ke F& obgfel 9l

%0
0
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2
X
flo
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o[}ll
=4
(@)
(@
(@)
=)
&
<
D
o)
o
i
k1
ol
2
o
=
o
o
1o
o

_38_



X 4§ T
~n = =
N = =
s =2 )
= S i
0
Lp! ™~ - ~ Lt nnu _z_.e
: . 3 CRC
Q Q [ -
: e 5 E e ¥ oz
oy | 2y e <A H
0 = % it
) 5 B o B
o oy o]
) & 2 ox By
9 w “n_mE ﬂ‘._ —
N&RE i Ty F
) N Y7 Ao T 2 5 2
S Sy - ‘Ul ~ ﬂ 0 __Ln,l
o Ry S s w X
> 8| = = WO
E) > W an O 02 od al 3!
p —
= a M m = oy N
o > = S| _— —
7 FSERK CILCE
R 8 E W X g
ATEN ¢ Z =
i 2530 S 3 i)
m 2 W
T
- A X 5 K o
—_~ B O 1@| ~
— o Q 5
= X 3

_39_


https://ratsgo.github.io/natural%20language%20processing/2017/03/19/CNN/
https://ratsgo.github.io/natural%20language%20processing/2017/03/19/CNN/

LELE R

o
=

ol7] W&olty. L A3, CNN

=]
o

A X (semantic

iy
7A
&

Hlo

o
B
e

L

(<3
=

information)E %3

(2) Zo] £ ALEFAH ¥4 HDepthwise separable convolution)

A7 &

L =
. L

5 Aol AUAA ZojA

o] ol Y

3)

gl AlZko] HlE

=
=]

Solute

o) 7} ¥ <=(parameter) 47}

&l ol

L —
) .

olu7] wWEolth, wehA wAMsTE Solu

=
=

A

Il
O
He
i

A4

A|m
T

o]
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