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B B2 MicrofostAtollA 7E8F LightGBM ¢u8]&S -84 25943t f3S

5= v (multiclass  classification) S 5~8F3At). LightGBM  2arg]&
7EA o= o]y B WeE WSk AEsiA i oA EE] (decision tree)
RS wEaL, o] /N d5AFe] AAE So7PA d5EE Alarshks tiEA <l
How] Adel S (ensemble) MWW T shio|th! LightGBMS tl8% dlo]g]
Ae7F 7Fsskal, vHe GBMEE tin] &7 mET ohye}, GPUSL 22 sh=4)|o]

s AAE 7hse S 7ML dE WA, leaf—wiseths 553 34 WAoR

O

LightGBME: 24 F4a}7] dol Aale] mae] Aeg ojeali A 4

A= FES(hyperparameter) 7} EAJSCE 2 A= LightGBMOlA  Al¥sl=

3

X8l W oA ‘class_weight’, ‘boosting type’, ‘num_leaves’, ‘max_depth’,
‘max_bin’, ‘learning rate’, ‘subsample_for_bin’, ‘feature_fraction’, ‘min_data_in_leaf’,

‘lambda_11’, ‘lambda_12’, ‘min_child_weight’, ‘extra_tree’ & AF8-3}3It}.

<Id 2> JAEAHEY PHE

Single Decision Tree Gradient Boosted Trees

O

O O
® 00600

3
() "y

F) AEE 70A0) PR, B0 PR PY F ¥ AL, oEme ) AL BAII

Z}5.) https:/laptrinhx.com/ensemble —models—bagging—boosting—237685625/

T 7)et w7 (bagging) WAl obdE W Ee] QEd], Rl dugFonE APTY2E

(random forest) &arz]Fo] Stk

il
Y
}—J
o
w
=
=
T
iu)

2 7} 3o )3k M-S lightgbm.readthedocs.io/en/latest/
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3. dlolE Az

2 A= TA Al 7HA 9] dHloledAEE a8kt
AA, AR fEE A" B 289 SERa(<x 1> IAR)E
WO (percentile) 0.1% ©]F = 99.9%olsl Frow olAAE  RASTH

SRARITE Fal g Adsl WY, ATAZE AR Aol A

S 1 Aol olWEH JEeRt MAF 5 9] uholtk(el: ()9

2

gae). YEFE QIgh o)A (outlier) & AT ORA FAAI] NFEE
=Y T e o] SAg

=4, AT 24639 B8 (imbalance) E 312317 Y8 SMOTE (systhetic
minority oversampling technique)< 8313tk SMOTE ¢arg]&o|st Ay 2
24 (minority) 4789 755 AUEH (sampling)S F3 72| 3 (synthetic)
3

TEe wEel A7 B Uer(majority) o] JHareh S 2ollal B

A, e E7]5 AFSEE A dlolee] 80% = o] B4 F4d &8s,
A 20%E R el &&apaith gk, 34 (overfitting) EAIE 45 ]
Q3 F7HA oz FH A= (nested cross validation; nested CV)& &850 % 2] 9]
2 Aol 2 xwaee] HH8E Fslgich TAIH R, Nested CVE T894l
QJFE-F3E = RepeatedStratified 10—fold CV, WH-F3+= Stratified 5—fold CVE
Fegglom® o] FHWAZ EE 53] WA F 25070(=10 x 5 x 5)<]
multiclass logloss3bs Hlwst}l, HEHdo =z 71 & multiclass loglossE E23
ISy

A% 73 o G

il

o

FN'
;
12

3 Stratified K—fold CVE A dlolge 424 2 Hx H&L FA5HA WZ9 folds
FE= Aol a RepeatedStratlﬁed CVE Sratified CV 34 AAE AdsA wrE F3st=
w2 o] T}, L1ghtGBM4 2R HA 3= Python #7)A hyperoptE AF&-3FATH.



<k 2>v T4 9 APl oS dus Bl FHuolE (Panel A) AT
2ol AHA AR £38S A #HSE  ¥]E(Accuracy)E  F
75%(=(78,371+59,243+13,041+19,041+19,392)/226,235)0|w, A= 7]|3lo]e} o]
A B9 7ol ® o538 HlE(Recal)S oF 81%(=78,371/96,671),
A EdE g A9E BEgglew o9 wge oF
78%(=59,243/75,996) 1™, AA| 2718t B9-5 2SO0 R oSS H]E2 oF
91%(=13,041/14,307), A AAIEsE A5 dAPIEoR o538 vlE&e oF

50%(=19,392/39,261) & FA=|th

<¥ 2> 4= AL

Panel A: E#do]H]

Z|gtolol gl EskgEl sk e s A
7|gto] el A 78,371 16,642 191 1,467 96,671
4 %@*&l 12,651 59,243 164 3,938 75,996
7138 600 587 13,041 79 14,307
U3t 3,560 16,269 40 19,392 39,261
Rl 95,182 92,741 13,436 24,876 226,235
Panel B: A& 4ol
o= o
) e e R e e S v R IS "
7|gtol el A 18,260 4,995 128 595 23,978
4 kgl 4,217 13,217 96 1,595 19,125
7138 329 234 2,988 106 3,657
A IS 1,226 4,622 56 3,895 9,799
27 24,032 23,068 3,268 6,191 56,559

@9, mge] BAE FAEE shsher] AH8EA o mae) A4 A5

Hryeh=t] 285 A8 (Panel B) 2792 AW A4 A28 538 Ak}

&)

W3l H]&(Accuracy) S ¢F 68%(=(18,260+113,217+2,988+3,895)/56,559) =

76%(=18,260/23,978), AA| &3t A 495 FEgsoR oS53 HjE2>

°F 69%(=13,217/19,125), A 27148kt A5 Z7dstor o 53k n&d oF
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2 Zo FHEvolelE 283 343 LightGBM X3&e] SHAP(Shapley Additive
explanation) WHES A-&3) FHAYE sAdstarz) o) H Haled 2 gy
3}

el Wel BEHWA FEHUSSE SPUFIE MAE S wEeke § uel

JPI

A= (complexity) 7k Z7Fshan glzv] Wsl, Aabr mESIE 9191 R sjdjo] ojele]
Baua(black box)ehal BRITh ole@ Lk BYS SN A W 3
ShIQl SHAPE W5-30wE siot 918 ole] S45e] 23He A 3Y we)

5ol W& = Al @ ¥ (marginal effect) S 4°%4] 2 & (numerically) 73+ Zko|th
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FAAA AF 17709 HAR(<E 1> F2)E Fgalnz X
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4 SHAPo| t)dt 744 4™ 2 o #= https:/towardsdatascience.com/shap—explained—the —
way—i—wish—someone—explained—it—to—me—ab81lcc69ef30S &elstd wizht}
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