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7] dely B4 24 Zzade, AL Qedels B Fi A e wde) 53, QY deld F u
ol W 249 Wgol st dolElel Wel, FY F4 el M B A S mdel A AR, 93
A S 2del 4% A A% o AR WE AR Fas,

Az el s BHE B, 2 o A g mAE dold ¥4 BAC BF, deol ¥4 24% 9%
AgE 7 gEel 2% R Fde) 2w dolEl] NEW A S mlel e 3] o A A
s =24 A4 F9etw,

Al 3 A~ BEFS Fd, 47] 4 e 23S Fdske dAnT A7) 714 g 2l s dlo]
H F2¢] Wslst= =, 2

ATE 2

A 1 el glojA],

A7 71A gy Rl 388 BE(classification) =X o|=(prediction) o2 T8 1,

g7 dolel Fd 249 tidol H= dolE e W= 4 HeolHe 54 A(colum)E e st o= A

waL,

ot

N 714 g BEe A AEe d5S 9eh 2Pl LR(Logistic Regression), LASSO(Least Absolute
Shrinkage and Selection operator), RIDGE, EN(Elastic Net), LAR(Least Angle Regression), LLAR(Lasso
Least Angle Regression), OMP(Orthogonal Matching Pursuit), BR(Bayesian Ridge), ARD(Automatic Relevance
Determination),PAR(Passive Aggressive Regressor), RANSAC(Random Sample Consensus), TR(TheilSen
Regressor), HUBER, KR(Kernel Ridge), SVM(Support Vector Machine), KNN(K-Nearest Neighbor),DT(Decision
Trees), RF(Random Forest), ET(Extra Tree), ADA(ADAboost), GBR(Gradient Boosting Regressor), MLP(Multi
Layer Perceptron), XGBOOST(eXtreme Gradient Boosting), LIGHTGBM(Light Gradient Boosting Model) H&
CATBOOST oA AEmAY, EFES 93 =4 LR(Logistic Regression), KNN(K-Nearest Neighbor),
NB(Naive Bayes), DT(Decision Trees), SVM(Support Vector Machine), RBFSVM(Radial Basis Function Support
Vector Machine), GPC(Gaussian Process Classifier), MLP(Multi Layer Perceptron), RIDGE, RF(Random
Forest), QDA(Quadratic Discriminant Analysis), ADA(ADAboost) , GBC(Gradient Boosting Classifiers), LDA
(Linear Discriminant Analysis), ET(Extra Tree), XGBOOST(eXtreme Gradient Boosting), LIGHTGBM(Light
Gradient Boosting Model) EE¥ CATBOOST ZFollA A&,

A7 g A Fel] "3 ARE d=S 3 i K% MAE(Mean Average Error), MSE(Mean Squared Error),
RMSE(Root Mean Squared Error), R2, RMSLE(Root Mean Square Logarithmic Error) B3 MAPE(Mean Absolute
Percentage Error) oA A®HAY, E/E {3 oY A = (Accuracy), AMEE(Recall), L=
(Precision), AUC(Area Under Curve), F1, Kappa, MCC(Matthews Correlation Coefficient) ZolA] A& =

A, AZAH B4 4]

AT% 3
A1 Fell )lolA,

471 Al 2 Aol &

B

oA,
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A7) "ol #4 FAY FH+ A= F(missing value), o] gk(outlier), ¥l €& Zt(inconsistent value),
dlolg #F #H3F(data distribution bias) B 54 W9 A}o](feature range difference) H: Hgo] =

# o] E(noisy label)S 38},

dolel #42 =4S 98 AHeE sid W2 A e mg

gl

oz

EEEA LSS

tlo
i

Kol

<)
A WHE AA, Hazk, HUEk, HLw, T4, E=, LOCF(last observation carried forward) 2
EM(Expectation Maximization)= M¥3$}&}al,

W e Ho-F A (nin-max), E<3}(standardization), robust, maxabs, sqrt, log @ box-coxZ X3}s}
= A, A4H 24 A

A1 #ell lolA,
71 Al 3 el =l A,

2490 Tzl Al 1 &S Bal deld Fdol P wAE Urhin, 29 aexe] Al 2 H2 Bl dol
B EAo) @yl we /7 S el A% MshE ekl A9, AZE 24 A

AT 5

dole] £4 EA7} #AHoR sagel e dold WHE 2 wANE Az TREE wv) adxe Fuw
al

A7) vt 2= ol ko] wiAEE WE BE aZE 5, 24 9Ad dolHe] Fxel A FEE w
wake] EAISHE A, A4H B A,
AT 6

o) A 1 QlEjslol 2 B2 Fa /A % walel 49, 9 doly F dolg F4 249 tyel Ht o
A % mael A Au, By A 8% R g

(c) Al 2 AEHol= 555 T, 24 o 717 st Z2d= oy F4 &£A49 T/, vy #4 =4S
el AHgE sd el 23 B Fdol £4E el 71x2d did 7] ]
e 45 4 = el

(classification) =¥ d=(prediction) & FEE a1

TE_[_
71 "oy 5 2ol tidel s dHlolE e Wele o deolHe 54 A(colum)& AE e ez A

o

_4_
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53,

A 714 &5 2de] A ARE odFS 9% 22l LR(Logistic Regression), LASSO(Least Absolute
Shrinkage and Selection operator), RIDGE, EN, LAR(Least Angle Regression), LLAR, OMP(Orthogonal
Matching Pursuit), BR, ARD(Automatic Relevance Determination),PAR, RANSAC(Random Sample Consensus),
TR, HUBER, KR, SVM(Support Vector Machine), KNN(K-Nearest Neighbor),DT(Decision Trees), RF, ET,
ADA(Adaptive Boosting), GBR(Gradient Boosting Regressor), MLP(Multi Layer Perceptron), XGBOOST(eXtreme
Gradient Boosting), LIGHTGBM(Light Gradient Boosting Model) Hi= CATBOOST ZFollA Ae=AY, EFE 9
gk ®dlel LR(Logistic Regression), KNN(K-Nearest Neighbor), NB(Naive Bayes), DT(Decision Trees),
SVM(Support Vector Machine), RBFSVM(Radial Basis Function Support Vector Machine), GPC(Gaussian
Process Classifier), MLP(Multi Layer Perceptron), RIDGE, RF, QDA(Quadratic Discriminant Analysis),
ADA(Adaptive Boosting), GBC(Gradient Boosting Classifiers), LDA (Linear Discriminant Analysis), ET,
XGBOOST (eXtreme Gradient Boosting), LIGHTGBM(Light Gradient Boosting Model) i CATBOOST FollA] A€
5,

A7 g X Fo 3k AH= oSS 93k At A]3E<Q MAE(Mean Average Error), MSE(Mean Squared Error),
RMSE(Root Mean Squared Error), R2, RMSLE(Root Mean Square Logarithmic Error) H+& MAPE(Mean Absolute
Percentage Error) ZFolA AeE=AY, F/FE gk ol AxEA HEE(Accuracy), A@E&(Recall), AHE
(Precision), AUC(Area Under Curve), F1, Kappa, MCC(Matthews Correlation Coefficient) oA A€z

ZQl, delg Fd =4 U4,
A7 9

A 7 &l oIA,

271 (¢) HANA

A7) EﬂO]Ei =7 BA9 7= 7;3% %k(missing value), °]*J%k(outlier), H] o7 ZF(inconsistent value)
dlole X & (data distribution bias) % 57 W$l Ao](feature range difference) =& o] U&=
#lo] E(noisy label)& Egsbar,

e,

17

dolel #2 =4S 98 AHSE eld a2 thA O g s

x|

A WHe AA, Hixg, AW, B3k, $9E, ==, LOCF(last observation carried forward) %
t

ation Maximization)& ¥3s}aL,

W WHE Ho-F A (nin-max), ¥ <3}(standardization), robust, maxabs, sqrt, log Z box-coxE X3s}
= A, dely #d =4 ¥y

2 Tz Al 1 &% Bal deld Fdol duE @A Urhin, 29 aexe] Al 2 H2 Bl Hel
B EA Pl we 77 g mdel A% WBE Uehls A9, dely $4 24 .

A7 11
A 7 ol oA,

271 (d) A=,

dole] FA £A7 £AH0% sagd we vy WaE 2 wAME Az TREE o 2exe dew
Ao,
A7) s cEmel dig ehel MAHE WE ¥ 2dEE Fel, 2 v dolHe] Rxel 4 BEE 4
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T AEST B Uy HAAdE GAE] Ageth. ey 2 Uyl oy 71X Aolst FEE FdE 5 glon
A7) A AHsle AAlded A HA et 1Ea Rl & dHS WA ARyl A AW &
Al FiES Agsigion, "HAA AAE Fsteo] FARE Fitel diaiAE A =W F5E 2T

WAA AAe A, of| Fito] thE Fid "dAd o] drial & ), o] "AFAoE AA"H| dv= A
oftel, 1 St e AAE Atoldl T "HAVIAoR AZ"Ho] v A9E T HE oW Fito]
oW FALAE "EF"ITL & u, ol 5 WiEE ZAV} gl & e FH8LE AQdseE Flo] of
et b8 84S ¥ X8 e AS gue

2 HAA e oA TRGE) ', =l o AdEE FY(unit), SAZESofe] o AAHE FH, &
g o) &ste] A RS e, w1 S frule] 2 A o] e stESLolE o] &3t dEAE R
HaL, 2 Jf o] frle] 1 A st=slojel ofs) Ad@AEol®= Hrh. dH, ~F'E AXEO] e 9o
of #AHEE gulE ofyn, '~F'E A=A T 4 e A A JAEE F4E TR Ja v e
oo TEANES ABAZIES 742 F5 Atk gy, 4 d2A ~F'E ATE FALLE, A
A AT ELO] FHLAE, ZY2 THLAE 2 H2d FAHLAEY 2 TAHLAEY, TEAM2E, T4
5, F4E, TEANAE, AEFRE, T2 3&9 MIOHEE, =golEs, Fof, rlelaRis, 3=,
dlold, delgnlolz, dHeoly FxE&, HolEE, odols ¥4 HEES X, 748459 'S
A ATHE 7e e 9 A2 o FAH8AE B S EE ATHAY FUHHS s AER R ERE Y
g g vk, By ofdg, FAHLAE 9 H'ES fufola EE HF dHV|ToTtE U9 v e 1
ool CPUES ARAZIEE T4 +% drt.

olgtell Al AFHE A4 24 A= HEHIE T3l AW g ddd J&53 ¢ Ade AFHY FH& &
12 FEE U 974, AFEHE dE8 5o, ¥ 2&-AEB Browser)7} gAY wEE didE
(desktop), HH(laptop) = XL, FUE& DE7|= dE 5o, FUEF olsAo BAHHE F4 &4
FARA, Z4F olF B2 7|9 @, ~ntEE HES PC 33 22 EE 79 A== (Handheld) 7]18ES]
T4 B4 AAE g 4= Joh, =3, "YEYA"= ZAE 52 (Local Area Network; LAN), 39 A%
(Wide Area Network; WAN) HEi&= H7}7Fx] A% (Value Added Network; VAN) &3 722 4 LﬂE"JiUr ols
2% (mobile radio communication network) H& $4 AW ¥ 22 HE T/ T4 HEHIZ F+4
2 5 St

Z} 4 W22 (110), Z2AA(120), BARE(130), L dolguo]~(140)S *3g3i},
wgk, AlZHA E4 Zo}i] 100) = AHEAE 98 1/0 255 9 2388 5 9 AZ4A 4 FAX(100)+= A4
3} AYES 95 AFY AA A AFste AHERAE A4 5 glon, Oﬂ'é‘ EW, SaaS (Software as a
Service), PaaS (Platform as a Service) T+ IlaaS (Infrastructure as a Service)$} & o= ZAFH
Aujz 2Ele] PR s 548 5 o

DR, dEe(110)dE Az B4 2H (10009 TES
A ¢ AL tﬂOlH F4 24 mzawel 49 AAeN BAHE olel £R7 delerl A, ol

W2 (110) & Aol F3HA Lol Ad A = I3 ﬂﬂﬂﬂ 2 A4 ZRE 7F
sl7] 915k M=ol "Had 3w AFFAE A= Aolth. T3, WEe(110)E ZEZAA(130)7F A 2ls}
= HlolEHE dAA e dTHeR AsE 7es 7T £ AT 9714, HEEH110)= AGE HRE
A7 fstel Aol Aok g AA Qo A7) A7 v (magnetic storage media) B ZHEHA] A
7 wjA| (flash storage media)®& X 4 dov}, 2 I W7t olo 5= AL ofyr},

B (110)el] Ads = deoly Fd 24 a2 A 1 QIEdolx B5S S 714 3k 2d F3, 4
2 dolg T dolE Fd 2] thde] s dolEe] e, wd 54 tdel s g 7 st R
FA AR, HolE Fd SAS AT W Al W RS FAlsta, Al 2 dEHels E5& F&, 74 o
&7 St EER dloly B Al F, dolE wd 2SSl AReE sld el 25 5 Al
249 dolgol 7 x& i 714 sk mHlol Wigh A7l o AkelMe] A 54 dde E¥sta, Al 3
Aedlol~ E55 Faf, A7 2 W] =9s Fdsk= dAvG B7] 714 g 2] et oy &
Aol Wstshs AHE FHIdd. E£F, dHoly wd = T3 Al 4 JAEHols £5& F& ARSAE
dolg] %4 =4S 9 AMed 2 Wi 29<s wedoR #Aske AS AdEd + Ao
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LA (1200 #x2e] (1100l A7de veoly F4 24 TR Agsty, veoly 4 =
Ao mz= A FAHE Afdtt. o]y T2 AMA(130)= HolHE HET F e BE
23 = Q. o E So] ZRad Yo ¥IE 3= £ gEow Y V)5S 88 9
TFx3tE IRE ZEe, st=dole] udE uoly A FAE ud 5 drt. o]et Zo] F=do]e
dolg g Xl A dzZXN, mlo] ZZZZA A (microprocessor), %3272 (central processing unit:
CPU), Z=2AMA =] (processor core), HE]ZZAM A (multiprocessor), ASIC(application-specific integrated
circuit), FPGA(field programmable gate array) %92 A& FXE Wetst & oy, ¥ dwo] ¥y} o]d
A= Fe ofyr}.

fn)
B
o
E
o
I
-

100 deole B4 23 Zzadel AYsgl BAHE oY delet, v A S ®
9, 7 A S wae) PEel AR S delEst A%E S sl

e
lo
Y
ox,
tlo
H
>
=
H

E 2% @ wge) o Adde] me AZa B4 R AdEE 74 Esels &

s 2 kil
oL, & 38 ¥ lwel o ANl wpE AZA fA FA| oA AFEEE ofo]E Y] dE =AY ERelw, &
4 B ool A AAeel uh2 AZE 24 A A ARgEE V1A St B TR A Wi FRE
TEAE o)t

A vhek o, dole ¥ 274 e Al 1 Qo] BE(a), A 2 AEjsols BE(b), A 3 9
Holols B2(0)¢ AA@th. E@, dole A Zzade dolHE grssit ddedols Bui A 4
SlE] =

telg #F4d Zrade HolHE fRsste QEIHols B5S S SV &49 =& oy
=, & 2ol ool AFEE AL oy, b FH dHolHE Z
Ao A (abalone)®l =7] Soll gt vlelE7}h &= S vehda ot

dolg Fd 24 228 A 1 AgH o)~ E5(a) & S8 714 g5 EE9 3 (Model type), ¥= ©le]
B F doH #4 A9 diide] HE dolge W (Target column), F2 744 tiido] H&= i 714 sk
mdlo] Al FH (Target model), W 714 g Edo Ae 545 A% ol A& (Target metricl)o] djg
HARE FASL, ol A g5 Bdo] 5388 EF(classification) =& S (prediction) &2 JFEF T},
i, doly #&2 ZAo iite] HE dolHe] W= oF dolEe 54 <d(colum)S MHI= FHE
A

L3, AdFS A% VA g RdEZs = 49 Z=AlE w9k o], LR(Logistic Regression), LASSO(Least
Absolute Shrinkage and Selection operator), RIDGE, EN(Elastic Net), LAR(Least Angle Regression),
LLAR(Lasso Least Angle Regression), OMP(Orthogonal Matching Pursuit), BR(Bayesian Ridge),
ARD(Automatic Relevance Determination),PAR(Passive Aggressive Regressor), RANSAC(Random Sample
Consensus), TR(TheilSen Regressor), HUBER, KR(Kernel Ridge), SVM(Support Vector Machine), KNN(K-
Nearest Neighbor),DT(Decision Trees), RF(Random Forest), ET(Extra Tree), ADA(ADAboost), GBR(Gradient
Boosting Regressor), MLP(Multi Layer Perceptron), XGBOOST(eXtreme Gradient Boosting), LIGHTGBM(Light
Gradient Boosting Model), CATBOOSTS 187] tl’d Bdl ZF 3l o] A4S A& 4 Qlgh,  m3sh, MAElE oF
A g 2ue] %S A5t X EEE MAE(Mean Average Error), MSE(Mean Squared Error), RMSE(Root
Mean Squared Error), R2, RMSLE(Root Mean Square Logarithmic Error), MAPE(Mean Absolute Percentage

Error)S& X33 6744 did A5 A8 5 Ao,

T3, BRHE Y3 74 sk RdEE & 4o Z=A]E uvlel o] LR(Logistic Regression), KNN(K-Nearest
Neighbor), NB(Naive Bayes), DT(Decision Trees), SVM(Support Vector Machine), RBFSVM(Radial Basis
Function Support Vector Machine), GPC(Gaussian Process Classifier), MLP(Multi Layer Perceptron),
RIDGE, RF(Random Forest), QDA(Quadratic Discriminant Analysis), ADA(ADAboost), GBC(Gradient Boosting
Classifiers), LDA (Linear Discriminant Analysis), ET(Extra Tree), XGBOOST(eXtreme Gradient Boosting),



[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]
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LIGHTGBM(Light Gradient Boosting Model), CATBOOST% 187} thx =dl Z s} oS Aud 4= Qr}.

wek, Muld E7 A g B Ass S4%e AEEE A (Accuracy), APE(Recall), HAEE

(Precision), AUC(Area Under Curve), F1, Kappa, MCC(Matthews Correlation Coefficient) & 3¥3}3h 67}X]

g Ax(metric)E A8 4= Aok, 99 74 5 Rdoly 72 4 Axe BT T 7isd ddste

o2, FAAA ol gt A A= s,

ol9} Fo], A8AE= Al 1 AHIAIAE EF(a)S §3 Ao s}

it 714 sk =] A AR o VA 8

tggo=, dolg F4 x

F4d A9 FH, dole #d A4S fs8 AHed 3l
2}

717 sk Bl oigt

__/-\
)—A
(=]
\./
fin)
3
)
it
M,

=
Y= Aoz 01] E7, A= gh(missing value), ©|&#k(outlier), v Lo
%}(inconsistent value), H]O]H ®¥ W3 (data distribution bias) Z E5& HH AFo](feature range
o] & (noisy label) &°] & 4 A},

ASEE TE e gk, o dEke duHEg Ay #s ovley | v A3 g o 2
o] Tt Fk& gu|gtt. ASoy v A3 #S 5A WS ARESHA Falk AEE ¢ AAIRE, o]t A
d+= EA 7]Fe] st} dFE 9, 1.5 x IQR(InterQuartile Range)& oAzt 7|Fo.2 383131 1 Flo]
7Rt AV 2o ol dgtem st o urk. Eg, dlolE X A 5 WY xolE AEstr] A
& N =(skewness), HE=(kurtosis) B A& L™ (box plot)S AFEE 4 dt}t. = % H=E= doly %
of vt A=} "oy #xe AHEE vehlle FAolnt. dx B H=7L 0ol 7AESFSE doly #x7}
At xS FARIRIT. wgh, o HEo Adigte] ZZb 3 wwkd 7 wwkel dojE= Aaf FEE WAvhE

©

. JE= A4 t)3}d gbdlE (visual interactive labeling)<
Qa4 4 dok. aga, AAE sy epaEed 2o A H4 WHOe R TSNE(t-Distributed Stochastic
Neighbor Embedding)®} PCA(Principle Component Analysis)AF&3}il, AFH%(scatter plot)ES A|43)t 7|&=
AHEE 4 Q.

0.

wgh, doly &2 AS 98 AREE 4 wHe 2F(212) Al (imputation) W ®F
(transformation) WS X33 4 g, A WHES A7, Hxg, Adz, a8, S48, =2
LOCF(last observation carried forward) @ EM(Expectation Maximization)S ¥3$Fslar, ¥k ¥He -
Z~(min-max), ¥<%}(standardization), robust, maxabs, sqrt, log 2 box-coxE& X3t A

d 2A4E g3 sivt ol 4 whHol 2FEol AMRE & e, dd e 22 deoly #4245 ofs
Al71E HlolH 4 £AE 4sty] e A8 ¢ e gde 4 s AZAD RS or|git.

olggh, 32 W A TR X 39 EAE FE Y ofe]Zom FAlE F o, o] ofo]ZE A 2
AHF o]~ EFo EASe], oy F4d 2AES 3 AMEH @4 WY FFE Bo JAA R AT +
NEF ot g, Ao dd e B Y V)l dldete AoRE, AR el g dEe A
el 2 gt}

S, A 2 CEHols BEFE 7+ )4 sk RAEE doly Fd EAY FHe FHE 2SS A& AHeR &
A e x3to]l AR uiAd JeE Heoivt vaso] mAEE, 2 A whHe X3l o A igell ofgt
e 54 295 BEU= 4494 5, & 24X O3 AxEA AEE(Accuracy), ATE(Recall), ARE
(Precision)o] AMExo] 9l=dl, o] Fho] B5F HuZ A&EH+= 2 W x3to] 71 Adtel] FAHE=SE A
Hslo] wAgLE. ol T3, oust Sid W 23S A, A sy Bl HE5s HUE AL

7 9eAE 4 #98 & Aok,

bgom, dele ¥4 24 Tzage A 3 Hdels BR(0) ¢ B, A2 e 2% FPs v
shoh Z1A St mlel Bt delel FA) wakshs 4UE Ut 53, (Dl B4 vsh gol, 2
AQ Uz X %2 Fe vlels Fdo] Pt wAR eI, 2349 Jexe ¥ £2 Fol dely ¥4

_10_
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Ed3
a)dold 22 28 & ) Al (imputation) &
Missing Outliter  Inconsistent Remove Max
Distribution bias & LOCF Mean Median ~ Mode

feature range difference

8 Sk(transformation) 2H

CrerreEle

Min-Max Standardization Robust MaxAbs Sart Log Box-Cox

Er4
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th &l (Imputation) Remove, Min, Max, Mean, Median, Mode, LOCF, EM

Min—-Max, Standardization, Robust, MaxAbs, Sart, Log,

t 2HTransformation) Box-Cox

X2l =2 (Dimension reduction) TSNE, PCA

LR, LASSO, RIDGE, EN, LAR, LLAR, OMP, BR, ARD,

S Z%(model) | PAR, RANSAC, TR, HUBER, KR, SYM, KNN,DT, RF, ET,
(Prediction) ADA, GBR, MLP, XGBOOST, LIGHTGBM, CATBOOST
x| Z(metric) MAE, MSE, RMSE, R2, RMSLE, MAPE
LR, KNN, NB, DT, SVM, RBFSVM, GPC, MLP, RIDGE,
gz 2 H(model) RF, QDA, ADA, GBC, LDA, ET, XGBOOST, LIGHTGBM,
(Classification) CATBOOST
X| E(metric) Accuracy, AUC, Recall, Precision, F1, Kappa, MCC
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