- = O O]F = o B
Py A =S 91E thE suy s
=
g = 7]
otgd!, aad! Bl A
AR e 2 E e

achieve0O@gnu.ac.kr, yunsoyun9426@gnu.ac.kr, sillon@gnu.ac.kr, gunwoo.kim@gnu.ac.kr

Automatic Multi-layer Stacking Ensemble Generation
Technique for Predicting Diabetes Mellitus Incidence

Ayeong Seong', Sohyun Yun', Suyeon Kang', Gun-Woo Kim'
'School of Computer Science, Gyeongsang National University

€] ok
a =

A ddiole Ags 9 uHstR A Few ke Frb Azb Frksta vk meba @Al

obxl Fmre] WAEHA FriEte meo] WA sheA dFe] Fagol AXL Ark 7]EY T

W A R Qg ATE #9 BAY 2 w9 wae Agdel Faud 2 g o

Fo mAE WEES Bgel dale]l B mavo Rt WHS Fia stadty] ot B o=

ZollA = dlelgel A Agor te 287 s e TAsE dudEs o8 tF

sEj AR BAS AT A PHe Ao Be NUES FoR 52 4on nd

S TAEY A A & 2E VA golreg ek vlud] Fl score 71502 FH 12.89%p2

A% e By
1. MB oldd W g dS AAGH. o5 Fall dAAH o
3t ety s 20229 3 Jdad HE 2 5h7FAe] ’WHEE Ayt o] % Step-wise
A] E(Diabetes Fact Sheet in Korea 2022)°] 2w 30 Feature Selection= ©|&3 AM&d WE FAITh
A oA Aol oF 10% = 4Wo] Wen kAo 3 St el g U 7HA E771E ol&d o T
etk 2o we g BAS dSee Rds Al 7 277104 g em dEE Was A4
Aetna s A7k Lolvm 9k (1, [2] 7] oo AFTHeR AEd MEE gy 7PEE
Zo] Yy A o2 Aw A= 2xxE 37 A 53 e J2AE M, 93 GIdas
o} e e vl mag ol gk ahAw vy SH BE kA A 374A, 1A Q1Ed, FAA
g Exow ool 9L, o5 7he e wA 9, 8t oF 3 2L AARE 20704 F 27
7F @45 = o8 HolH e 544 @ mdvow
= dlelHe #HHs F23d] shFsty]l oHoh shA oy it
R ojmatofe] miEh mml A Agho s vk B
23 oot VIASE 7IWE ARSIl oY
=o] &A% [3]
kA 2 A= dlolHol B Asoew tF &
B FE BdS A dadas A
o5 7|Wtew AHF YFE Zds 75T
2. Ct& 2|2 2ats
B AT S Z3E HolEel ddfdAd s
A A8 E 8T o] dHolHe HHRS 1187,
TEHEHF AR F 119709 E3 10073079 F o =
2 7AH A 253 AeE 98 KNN &arg] st Sty dHlolHE S48 dHeld #¥dS Y
=3 #Hastk 7Me FEsilon, dSgo]l 50% 7 dHolH A& Attt

ditH o A ALEHE R EZYE T O107HA
(Naive Bayes, Logistic regression, SGD Classifier,

*

.21 A Z}(Corresponding  Author)

- 426 -



ACK 2023 st&4dtErl3| =27 (303 23)

KNN, SVM, Decision tree, Random forest, lightGBM,
XGBoost, Catboost)E A3 th &S A7t g
7|9 Ef7idk 2o sk WS Ve ® 44
Atk ol% 3wl AA 107179 EF 2d % o
% 2u7 ddEel A% BUL Aust B4

=

09;{1
:(l)l\é
ne
rlo
!
@
(@]
o
a
il
N
[o M

o] 1} O
T

= =
Eo AUAAE Holv Ed AoA AT
2dS 7t AL, HFAHoR 2 e
= TAsk=H o] & LY Bl et

Algorithm 1: Stacking Multi-layer Ensemble Models
Input: Selected Models M, Training set X, Y
Output: best layers

1 for!=1to Ldo
2 Randomly split data into (Xirains Yerain)s (Xvar; Yoar):
3 for num =1 to len(M) do
4 one_layer < M[: num];
5 Make a stacking ensemble classifier with one_layer:
6 Train the stacking ensemble classifier on Xirain, Yerain:
T if fl1.score > best_f1 then
8 best_f1 + fl_score;
9 best_layer < one_layer;

10 end

11 else

12 | flag+=1;

13 end

14 if flag > threshold then

15 ‘ break;

16 end

17 end

18 X & concatenate(X,Y);

19 if best_layer == best_layers then

20 ‘ break;

21 end

22 best_layers +— concatenate(best_layers, best_layer);

23 end

24 return best_layer:

(1% 2) Stacking Multi-layer Ensemble Models
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<3 1> Summary of Train and Test sets

Class Train set Test set Total
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(719 3) stacking ensemble model using proposed method
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<3& 2> Performance comparison with other methods
Methods Accuracy Fl-score | ROC AUC
<;§a?:c> 0.752 0.416 0.698
can ggaﬁm@m 0.863 0.3439 0.609
e gAm‘:;‘E’il::b‘l‘e ) 0.867 0.3789 0.625
Proposed Model 0.851 0.4728 0.700
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