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B4 ESX  |ZIEAZLKOSIS, http://kosis.kr/)

9 & DA AN e} Zo] RAEAEDKOSIS Bl et EAMSES Fslo]
S I TS P YU ol8Sfel B2 T FRUL A YA A
AROPASRE (4] Dol 2AGt0] ALY W JHR EE3 T Ha, HUZLS 71202 49
T SIS UFY B2 ke Wo s AU WY M A 2
Ao 2BHFSFA~DEDE BHLOE 3ho] (L DoIA AT AAR 107 7154
o} worEe] arele Shelel) Sl . EEAA L G A w7 ol wheh £
Zeature) A2 S FASIL, 3T 87 57 U BE 47 EHLS SUNREADZ, 2E9US
Fo FHUREAPE so] £ Y vAled e sy 2 gtk

2. O|0|Ef EtMnt SHEZI(EDA, data preprocessing, feature engineering)

G713t viel o] A= g 4T & Aol AR A=l ditt FAIE APs|= bt A
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9) 2018YEE 7|& : g BAoA el 2 EeFo] HAe] EAI}
20179 % o] KOSIS glo]El 9] BA9] sHA R 3F A HE FE RO EXHLA |5t

10) 59, B, A2, A4, E"UH%] I, SHSAEY, WA SIEETIREEE Y, R

SAY, S8R, R EERAY, FeAtY, AT EMnAY T2 TRt



=29 A= WA AFE A2 (data preprocessing) ¥} EA4) o-5Hfeature engineering) 5= X 3F3}
A22] &9l A X, =T AA AAL A3, IHHS 271 58 A5st) ZHA|
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50 AEA) AL BA AR TAo| AT Bee AAR 2 AP DA o] B4 5
9] gro] Hlojgli S missing data)E BAISH] 15) MR 2 Aol A A 2287
PR GA] T -M% AP, AZA7 Y A9, AT APRAGA Bo] 3t A

A%
(drop)= XISHA] @FaL, s AGAA A 2] =1 AYAAIGA, A5 AGAA DA S L5t
AT goz giF ?_}E}. AHA3] Aastd, 2529 digt &Eele Aoz 54 Hp(index)
o] &9 574 Wlrow) gkl woigles B+ © : = ol 2
> W 799 o2 gAY A Q9] B IBsto] AT ¢ e we= dAR
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2) 2H % (target value) =&

2 Ao M= FA A&t Hiet Zo] WA (A D& Tl AEATASFE E5T T ofF 28
APAFE S8 A APsich A9 2P AFAS: AZEE Bl 24 A Go] drhd &
Fo Aol Asd=Alol disf AL 4 Ut o] F LBAFATE 455A~D TH2E U
W2y HebE LT A~D 552 HAgT Jghe 71208 453 F7to) wet B4 bl
A = A (natural break)& A1F5t0] 585 Wrd, o] 28AE S &7 L9 H1yd
o= At

3) CiEB L4 sl

—

OII

£ AFollA = (I DoAY 2ol 1071 &oF F 87 2o sh9] SAHFE FAste] £F

dof Rkgeteh. Exg2 Al st 87 woF] SHHEAE E-&otAt °]"ﬂ =391 7H
2 g H5LES 20159 FE 2018W7HA] 35k0] E4of &k ]’7]§ gt g HMeES 7
wofe] 59 B0 & 4 -AH ¥eE0l7] "ol Z *‘—ET*JEH = 7toll & 4474]# EobA
Aole sl Ado] TS &= Qi) o5 —‘—Hﬂ(multicollinearity) EAHSE 7o AY A
Al(linear relation)”t & A5l FAL 4= At 5544 2AE AR 59 ZE u
1] E(model parameters)?] XA EAZ o]o]& 4= t}(Aylin, 2010). ©]&St o] -2 EAWHS
7 OS534S WA VIF(Variance Inflation Factor) #4] 232 ISttt VIF A2 th53]H
DYoA EHHSE 7 ATIAE SHots JERE 42 ot (4] 2)¢F o] AT & Tk
(Aylin, 2010).
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VIE = — for i=12,..k
-

2 JALY, EALE SolA= s T AATTATE =2 HEE(10 o] ) AS, o
AgE 1Este] sid HE 40| ARttt sHA|TE 2 Ao A= HAled EREES &
Stof W4 7 A o] JFS E0l1, U B2 SHHSEE 1LEcte] EREE] Hoe
£ E=0]3A 5H3ith o]= 7|& AEolA WAl Y EREYo] qFEA RN SHHS
7F B S5 HS] g A9E & o Ag6] SAY ¢ U SAl0 a4 Y F3kol
S 2RIotY 7| & & Aoz 2AREY} HAlgy ndo] JrE HA &lsto]
AWAEE H8ks] 2T 4 Q= RS &-39}7| 2 Stok(Xian-Yu, 2011; Tang et al, 2015; 014
3, 844, 2019). &, HAHYS 83 EREEL OF3A0] =2 BeEk vhgste] A9
g2 =49 4 9= 7FsAo] ATHRAZ, 014, 2020). WEHA 2 AGolA L T4 gl o
gt A1 E SHATE SHA] AAIRE eSS Tt §hsto] Rdo] 452 Bl otHA WSS Y
Sh= #4082 E-8517| = ghtt

4) 20 X| & H|W

XA AEA], BHgl T34 Boll diet AT A S AT & B4
8 & (feature importance)°ll 3t M-S FestA A3st7] {4
AeYgiet. o] JAol|A M4 A AT 53l 7 Rofo] £l
of thet g Ao B4 £, A9 7F B4 B4 Zpo], A= 54
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Aol = HA AR AAYE BT AR 243 AV SRH Fof oid EdHFEA

BT sEEEN)S &8 7 HdS A% EREEol= o8 7HA] Wol 3L
, S A 7reks] Awshd ol et Aot B A Hof BEe) it
Ao A7) Ao & AollAl= HolE Al(data set w&sto] 7|2 ZES 5511, 5]
o}t ¥ (hyper parameter) A& 13 RandomizedSearchCV RES o]-&5to] XA35)st &
K-fold 2245 B B2 A% 459 AFEE =0]11A sttt oAk 2 & ofefjof A

1) 2 ATNHE AFATo} IR MAlEde o] 83 EREDT AR ABA AR P
9l 2A R vwsto] LA/ Sk vl B4 Aok ATARY K-foldE F 29 A v

R0 4] hiet,



ANSHE @ 742 S5 mdo] et shaat A4S AAste] 71 AUt BRud A s
HU A3} S Ao o] 54 Hof Foby 5& B R

O

1.0+

05-

errot
|
cumulative distribution

10 100 1000

# rounds margin

9] (Y DA AR % o] 22 IYnS

53] &9, A% 2 F(training, test error)’}
*EE AGStH "}O]'x] =S ESF a

A = T oA Edlold dAof A npxle] 2]

= 100~1000 AtolollA F23] solue AL & 5 Ut ol=fet BA& S3f ofwet o]

e g 9lon, ot oS BYS Asto] T S B vee daEEe 94

T3t 7Hs 5ttt (Freund et al,, 1999). & @TolA= o2 Y& F28 WHS Sl 7t
T P2 A sto] AlAte
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2) Gradient Boosting Machine(GBM)2t XGBoost12)

U A Mgl atel Zo] A Ho‘%ﬁ ol REo] 5= FHAZ 5= AL, Y (table) FEI
HolE oA &2 A& % 7] t2of W2 glo]E #siAtE0] o 1 HYEFS &
2olo] B 9] AE =& &o]|11A} 3}, Gradient Boosting Machine(GBM13)2 S| HEA &

T': é’_ =
BEEAS YT 5 Ut BUR o ERP] PR PUE F PAY AL S5

oL
oll‘
(0]
N,
u)
ok
> il

12) 315 2] W82 Chen, T., & Guestrin, C. (2016)2] =%of A3
13) & A7 A& BER do]7] j&o] Gradient Boosting Classifier2 &% A]&5tH, GBCE LAE it
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ZlEo 8 & 5 Atk 71 5 XGBoosti= 7HE A 0|1 Wol 2ol= Al W F 5hel E
2] 75k B A" (Tree boosting) B2 4F 22 @A vlol& #otAtEo] £2 AHE et 7H8
o] 2 vjAleg BHolth

| 25

o] 2 HL2 flojEfo] 3] AR 8|44 4] L2 E(Sparsity-Aware Algorithm)S A<t

olal, A Ef sk (Approximate Tree Learning)s 913t Weighted Quantile SketchE A|Sts}
k. =7 7Fs?H(Scalable) E¥] FAHR AJA”S F5517] 9J5f 7HA(Cache) HAIA )

18] S2(45: Compression) % Al&£3KSharding) o Het &2 AAFe2HA 7]E EF

A 348 R A AU A8 A2 7] olge] JAEE thol ZYsts w0
2 B 4 9ot g w9 A3 02 pGBRT, Spark MLLib, scikit-learn, R GBM 9 7|& &% &

dEo A2 AUS 7HA I E HE A4 SEoF oA Aot B S5k Thsoithal & 5 )l

(Chen & Guestrin, 2016).

3) Random Forest

WA Aadt FAY HHE F8 GAE S1EE S ShHE B9 JudE &S & Ue
1} 2 I (overfitting)2] 7Fs/dol A7 W&ol FdE LargEe
o W<l A (bagging) S 3= Random Forest ® & AEisto] T dlof "416 5 45
A 4= Atk viFJ ol bootstrap aggregating®] EUEE SA 2] 72 9] 24014 AHEH
7 5 P FY AT AL E FIAI717] sl aotE dFY] SAE o
A1 eFOo 2 & 4= 9lr} oo &3 Random Forest BH-2 JAFE U (Decision Tree)E
O 8 & YAdE(ensemble)sto] Th5 A5 Eole= HHOE & 4 Uth A7 &7 282

483 £42 gosto] RASSH the (1 3) 3 2.

g8 ol 2

i i é ™ (boosting, bagging)
FOIE 59 #He
Gradient Boosting

1, YtZZHH Random Forest Y
2 ANEE XGBoost 2 37 A
2 g}gig > SHE He
4. FH UXGAEHE Aoy =2
6. RY¥TuEzt
7. W=
8 M3z

(I 33} Zo] B ATLNHE A A5 WAL AHgstel BRRDY PR G472
Vg mde) HFEst RO BEL HYote] S ANE BT 0|F Fo &
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(2 4) HIO[E{H|0|A A5}

] 2ERETS v [ P ‘ W =
| ¥ 3 v % — |
Unnemed: 0 VARCHARIS0} ‘ p——— e :_wml;\‘mé*_‘ - ) Unnaemied: O VARCHARISO!
sido VARCHARISD] E unnammed ARSO] sigun_code INTI11
sigun_code INTITTS
sigun_nm VARICHARS0) | i | sigun_code INTI11} ORI O AR T Y
sigun_code INTI11} | s “;1_."1. DE0E B8 FLOAT E TSI S AR INTI 1
e e P W& T % T
:,:“FLWTK I S HBBUWR NTINL iR SR AT NI
SMARCHARISO} e * NV SR _EARS INTO T
colog B2 _sigun_code INTI11] ‘ ST | = FHEDES NI A AR INT
o ! B WY INTITE | b =8 = 5 H
colog W W BEWE _sigun_code INTI11} [ L ey P RMESINTO ASH_SMR= INTIT
2> W
g s HAIZNEI2 3 4auncace WTET | FumY Nt L | o SRHEl=tNEIL BANATNVENT TR BY NS S NI
A | MBS A RS FLOAT & I
cofog::_!sun_code NTI1 S T | M: :;f,:f"- LOA BANLENUEINTU B BY MR NI
cotog® Al _sigun_code INT11 % It SSHSRII S ETWAY_ABHS T
B T |
a1 | £FDRE NTOL SE 2T
cotegAtl % _sgun_cods INT ‘ SR DAY T I gi; ; | - FEHFEIFHRREL FAR NTI1Y
e ay = INTO1Y —t 4§ e 54
“°'mi::z—:;m—°°ﬂ e B 9 sssbisadian | erﬂ:ag 128 % FLOAT | e s
|cofes -sigun_code INT | T | &85 e WUY_BARF NTOL
» ERIS ML [ o asuause sas o M cmeng_ gz mrn
3 -: FHDAUBY G2 FLOAT A FARS MY
QFHLHIY K35 FLOAT ESUDY_APES NTL
= ESUYDY_FARE T
lcotoguitiazes v SUEAEY A NI
Unnemed: 0 VARG HARS0: EHMEUE FMTE NTI
sigun_code INTI110 BESUD AT T
TS INTOL Hesioheiss DESUY_FMRS INTIIL

BB LUF FLOAT

s EEUE FLOAT

82015 INT

235 INTINL

W2ER NTHL

Y FLOAT

 MIFIHE FLOAT
PSR R INTIIT
TUESUFINTING
WYBBUBH LG FLOAT
WUEBYIEO0IN SN INTIL
+HAY RS FLOAT
SUEFRUZ INTIHL

F ERIHAEI INTII

— cotog@ANM ARG ¥
Unnemed: O vARCHARSO!
sigun_code INTIT1;
EAREER NTOL
S T
SIE TESE FLOAT
HWFELTE FLOAT
DE BT S FLOAT
STVHDE FLOAT
BEUTDE FLOAT
HYPEDE FLOAT

YE_FRELE RS FLOAT
=

Unnsmed: 0 vaRCHARS)
sigun_code INTI11)
LNV T E_FLOAT

HyEE DT HE NI

DYEETE FLOAT

HIRHE FLOAT

EQ_SD FLOAT

FEE_ MU0 E FLOAT

S HEE O EEIM @ FLOAT

QI AHRAIALE = INTOI
SRFRUFE0MOIE INTITT
NE ERIW LHE FLOAT
AR RO L1 TN

SFEEY MG T
SFLEY_FMRS INTIL
FEUY_MTHS T
RELY_PARS INTIL

S PR WINEMY LT AT M INTIY
BRUBI MY A BAT S INTIL

 eotgtizns ¥
Unnamed: 0 vmrmn:su:i'
sgun_code INTI11] i
EF RSB TN,
TAIK S E D& FLOAT |;
-

I ootog U REI @R v
Unnemed: 0 VARCHARC1G!
sigun_code INT
SRAY_BIIYAIE S FLOAT
BHIEAIR = INT |

>
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9l (a9 £He} o] AEAFAGE vIESHA, 871 £k Tlo|E o] A%}l o, 2015~2016
| 227} e 332 A 9 P dlojH = AR 39 SHAR dlo|EH|o]ASleA] Fotitt. E
ot SHA WS ArgoflA] AAIRE BRef o] i Foks AR @A =2ef 9FA|ER] k7] w2
A &Jstelet. f1et 2ol HlolEH|o]AE 53 T SQL < o]-8-5to] Ho|EHo] A%} 55t
pandas ZHo| B 22| & T|o|8 FLx3Kframe)?} £4= PRIt 2015~2017E7HA1 9] AA=7F &4
A& (train set) 2 Z-E% M, 2018 A= 7t Al A& (test set) = A H T EHAALR (train set)2F A E
A= (test set)Q] ARE AHEH SHALR (train set)2] P2 37| U E §HYSH 684712 FAE L,
AP AR (test set)Q] P2 228702 FAHHTE F set LF 93719 B 7HA| AL RloH, s Ho] ®H
2 BtgE. g vlol B 2 9] 7| 2EA TS &It 3PS AAISHE o (19 5) I Z

(33 5) 7|=EAH|H(train set, test set)

|| #x saHe s

train.describel)

sigun_cods ga  wue UEEEE o3 awwn am  smwm  mEam swEs . ey
count 684 000000 684000000 684000000 684000000 684000000 684000000 684.000000 684000000 684000000 684000000 684 000000 684 000
mean 37610 293860 6.543860 1.059342 0187135 94 220760 6328947 132 628655 1.305556 0975146 1248538 7013 421053 146 824
std 11671293746 7334477 0617631 0481041 89561431 6478367 161287598 1.580972 1.852772 3512735 8008 737058 413 441
min 11110 000000 0.000000 0000000 0000000 2.000000 0°000000 0 000000 0.000000 0000000 0.000000 158 000000 3000
25% 28597 500000 2.000000 1.000000 0000000 24000000 2 000000 24 000000 0.000000 0.000000 0.000000 1307 000000 14.000
50% 42725000000 4.000000 1000000 0000000 61000000 4000000 74 000000 1.000000 0000000 0000000 4312 000000 30.000
75% 46722500000 '9.000000 1.000000 0000000 142.000000 9000000 186 500000 2.000000 1.000000 1.000000 9796.000000 96.250
max 50130000000 44000000 6000000 3.000000 471.000000 38.000000 1518.000000 11.000000 17.000000 40 000000 58385000000 4290000
8 rows x 93 columns
13
g | A= swe e
© test describel)
Out [5]

sigun_code e wne YISEE %z agwam o zmwa  Anwm  swws . T
count 228.000000 228.000000 228.000000 228.000000 228.000000 228.000000 228.000000 228.000000 228.000000 228000000 .. 228.000000  228.000
mean 37610.293360 6.425439 1.057018 0184211 96.850877 6.842105  139.114035 1.364035 1.039474 1.346491 ... T613.754386 149331
std  11688.419644 7163211 0.616437 0.479827 92.745565 7.034940  170.962435 1.626847 1.868643 3.520630 .. 8580.580267  401.447
min 11110 000000 0.000000 0000000 0.000000 2.600000 0.000000 0. 000000 0.000000 0000000 0.000000 233.000000 2000
25% 28597 500000 1750000 1.000000 0000000 23.000000 2000000 25750000 0.000000 0.000000 0000000 1347 000000 14.000
50% 42725000000 4000000 1000000 0000008 60.500000 5000000 76 500000 1.000000 0000000 0.000000 4582 500000 33.000
T5% 46722500000 '9.000000 1.000000 0.000006 146000000 9000000 197 500000 2.000000 1000000 1000000 10456 250000 108 500
max 50130000000 35000000 6000000 3000000 485000000 40000000 1588000000 11000000 160086000 32000000 55341000000 3574000

8 rows x 93 columns

glolE | Aol A AHE = %ol A= Al 71 AHARR A 9] 2015~2017A2] 717 52t
7" COFOG £oF ¥47} EARL R (train se) 2, 20184 717to] % COFOG £oF W7t Al
Htest sep = L-&H o]2(gt HlolH e A &-85to] FFol &8 SHH(feature)2t S5
F(target’E EE(oad)stH, SEHSY] A9 ATAGAFAF &F F ALY HP AGAEL
PJR|4=9] HEsFolo] B4} o] st 2 Tho]M(python) T2 T3 9] json, folium, matplotlib 5
o] 7|2 & &t ST w404 AFABRE WA AlZS}std o (19 6) 1 2t

5y

14) QA A& AT 5L WABHA Fok 712 £BAWAL) BAo] At S FRAAE A4
A £BYYA+E AHgstel BABIL
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(1% 6) AHASX|E A|Zt2H20154, 20184)
men Ny mEmy
10, 15508 21 2508 34 A0 47 I WA Ferias —
7 S E i + sy
" E‘Hﬁﬂr}sk#g_e% oplaET) i A A |1|
1T 27 26 44 53 62 7 ; /
i i Trinansin N
ke Al { Edp Ell’) s {
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A%
40.84706 123 48724

[ 34.23451 © 122.83556
Leaflet | Data by © OpenStreetMap; under ODbL. Leafiet | Data by @ OpenStrestiap, under ODbL

e

9 (18 69 2L 201599 APHHAFZ AR AolH, 952 2 18Lu LR
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52 Azkakste] Uehdl Zolth £EARAST Mg B AL ASFOR AEolA A F
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(1F DA B 5 Qo] Ho] @ AUE, AT, BARE, QB HepdE, et
SAYE, FPEE 59 AR Y AT AFAAGA N A 2FHRS BHIG 5 et
OI—E—ﬂﬂl A&E Az YA PAS Zarget valud) 2 EAXR (train sen2h AIBA
s—i(test se)@ 4311 A4 o ol 2 APt o2 Y3} Ao T B 2}
gk St 2
‘{W E A rain se] BEAE BT A Ao} A2 ZANE WAE B
2SS S Wil 2ASHE ASXE 7} Wgo] AR Ee)A 9] BEA o
A ste] AEAS AASAY G AZ Tl DA o WA 2
PP, WEESAS, LHYH G, HA AW, =X x| v u] @
B2E 7] 2] S 2E2AE Y W (column)] BHT AR E)
A2A 5 RISl WAt o] TFOIH BATE FEO] 20179 AELFAA
AZQEAASR 0438 0.7 AL, QA4 SR 5
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A R (test set)2]
] A 100] 4 2
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2016
2017
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ur o & 0 ol X T our I

Ko Kk

= =3

16) Missing Ratio: =X X GHA H]E = 0.438596, A A G HA] = 0.438596



(18 B 2ol AYABAFINY AT WIS BYNAL W AF2BAFT G EA
FaZol 23719 A9 LU, RAFYA, V2 B 5 AT, AF2EAFI 1Y
ARt gHa%o] Y H 3719 AL FUE, WA, Hepdw

= 2 40|t}

Csto] ZHHPR HFgshe 2QlE0 Ut Us3A4dS It 23 M 7 3440 24
e FAF o7 SIS sHAIR & AFoAE BEREE 9IS Ve HyEs B
Hrgste] £F 2o S FIATIAL, AFLEEHAA IS Fes] £730 Ule 222 4
Sl 2ol A9 F2]0]7] fiizofl &7 HHoll= A (& DolA +4% WS B Hhget
RS FAgste] 242 APt ofdll (1™ 9ot &2 IS &5 Zd 4 g2 =45

3 4 9iek

(O 9) 2& 7 apge| Al

e ——

@ I : Fole-k
D : Test_Fold B
s+ [NHNEEEEEEE | XGboost | GBC - | Random Forest |

spiie 2. [N ) D O O O O
spiie 3 NN T D O
.

o o
L e
ssaE======

o ) e e s |
E e ]

. 1

. i
s [N O O O O Eefiesre=mees
i ——————— =

spiie 101N Y Y O [

2 A9 A MW (A 9o Fo] =5 T = ot HA F7FEAZE A =3 AR
£ o|&35lo] HEE FASIY, THAFE(train se)2t AR R test set)E EHIE & Stratified
K-foldE o]&ste] A7 T84S =09, XGBoost, GBC, RF 59 e F=olo] EXsl1,

17) SEAIFASLE £24% 289

18) VIF A% 100]49]

i)
o

| 4k,



votinge X ¥Yste] 72t e & AdEd BdS g2 B0l g5t AldA R (test set) 2I-E 9|

Z3ith. o] st YA WYL Fas]R St

WA K-BE(]3} K-fold) TS WES B Q7ol4 S5 Amo] 740] 4L ok 7}
HSE A% 452 ol LA 2 83heich. A5 AWs Hol8 o] 47 2.2 B o] 3T He]
H % 9% 4% HolHY $& 47 o] 4% 450 4wt FojAlet. st s Hole]
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218 lolele] 47} Aolx ni PAHS o] 7]

| K-fold ZAME S WHo2 & ¢ Qo B o
2 Fo)4 ERYT BEES A1 o) dole Fe A% P
of Msket, a5 A ok (& 23 Yt

E 2) Stratified K-fold Z 1t

{OE3dd Uz H4+E HMA) (HE34d A= B MASHK| ¢35
CrossValMeans | CrossValerrors CrossValMeans | CrossValerrors
XGB 0.858396 0.032603 xGB 0888361 0.036470
KMeighbors [ 0.526522 0.031844 KMeighbors | 0.522065 0.078578
RF 0.869768 0.031219 RF 0.887933 0.029035
GBC 0.856821 0.025181 GBC 0.885359 0.034012
DoT 0.763014 0.031832 DoT 0.813807 0.047284
Logist 0.430790 0.105127 Logist 0.282241 0.067356
SVC 0.291805 0.101293 SVC 0.3558241 0.089164

(E 2= Hol" AEE 10712 IFe2 £ &, 10779] 2o tiafA 72 Lde F539
F oetele {9 (RandomizedSearchCV)yE B4 WH4ES HHSA|A HEE A|Ztsloto]
K-fold 241 XY A= o] A3} 7H % %01 F2 3719 2E(XGB, GBC, RFC)E °]-8-3H4

YES YT 3T e AL o= (E 2014 LERd vRet o] RE o] A5o] ohA
AFEA Foll A At viek Zo) Ad=d UV 2d LLA(XGB, RF, GBO)OlIA tHE-5A4d< Al

AstA] LS o] RO o] ¥ E¢ou, ZA X (logistic regression model: (FE 2) W
Logist2] AF th534d49Y £AE HE9| 50| AdtE = A AT &= 7] wiZoloh. A
E1% GBC, RFC, XGB 2 dllof| Tk 7heket Aot 4405 A= A A5 o33 2t
AA|, Gradient Boosting= HAl#HY FAE 7|H % StUE U (sequential)e] kgt 54}
(weak learner)&< o8] 7l 2gsto] & &2 7 5= Eole ¢g&d iE](boostmg)
9l dFo g B 4 Qlt} o= UH(sequential)S] 23t @%X}(weak learner)52] A AHresidual) S
Zole WFo® AFsto], Object Functioni}2] <=4 (loss)& U F= NG A A o ZASHAL QL
on, of7]A A olE = ZtxH(residual)= Negative Gradient®} Z-2= u|E XY A = E=E Gradient




Boosting 2.2 A2]5}al Qict. o]|# st EAJo] wt} s
U8 FdS st 22 ohd wetv|EE 2850

VS KR
=

NS A8sk1 A

o

W17 48} WA weh

F1 score, validation scoreE =&} th. Fl

score®] 3¢, GlolE7F E4¥ T 722 1 O] F5E A=A F7E 5 7] W&ol A
A B AEAEO] A2 AR DA 2 AEAH O] 22 A AAGA Ed G

2 F1 scores AE3IL}. g

A= (3 3HE A AR

T 3) Gradient Boosting Classifier Z1}

RandomizedSearchCV I2t0|E Z&3IE 0|6t ZHE Sl AFA=EE OIS0t
stratifed K-fold 22} F1 score ’_‘.%,?_f =
F1 Cross_validate 0.8915582178411123
F1 Macro: 0.8905957255158861
F1 Micro: 0.8947368421052632
F1 Weighted: 0.8956295791887187
{'subsample’: 0.95,
‘n_estimators’: 608, _ .
‘min_samples_split': 0.075, '
‘min_samples_leaf’: 60,
‘max_features’: ‘sqrt’, == =
‘max_depth’: 15, E
‘loss’: ‘deviance’, 3 -3
‘learning_rate’: 0.025, poil
‘criterion’: ‘friedman_mse’}
1 ¥ i)
4] 1 2
Predicted Label
Z|MatE Oi2t0|HE 2tEet GBCZH voting ZA1

GradientBoostingClassifier(learning_rate=0.2,

max_depth=30,
max_features=
min_samples_split=0.1,
n_estimators=773)

‘log2’, min_samples_leaf=15,

Validation score of a single GBC Classifier: 0.8828
Validation score of a VotingClassifier on 3 GBC with
hard voting strategy: 0.8871

Validation score of a VotingClassifier on 3 GBC with
soft voting strategy: 0.8871

(E3) 9] 2N &

2 ol
T OMRX

o], 3l 9] F1 scorex= 0.8915, Validation score of a single

GBC Classifier: 0.8828% = Qth th& 22 Random Forest 28 HE3t up7tx| 2 n}aju] g

F| A 3h= K-foldE ©l&

sho] AdYstal, A3t utetuEE 0|85t Random Forest &2 TF

So] 2o WAooz BAg Ayt oY mho] Ak ofd (& 47 2t



464 XgEEAT X243 K45

(& 4) Random Forest Z1}

RandomizedSearchCV Li2t0|H £|M3IE 0|25t ZHE Sl AFA=EE K|S0t
stratifed K—fold Z1} F1 score ZHst 21

F1 Cross_validate 0.8938804577096446

F1 Macro: 0.8659813097830549

F1 Micro: 0.868421052631579

F1 Weighted: 0.8699009261842074

{'bootstrap’: False, o
‘max_depth’: 10,
‘max_features’: 7,
‘min_samples_leaf’: 1,
‘min_samples_split’: 3,
‘n_estimators’: 100}

&5

1

Actual Label

Pradscted Label

Z|AMatE MEl0|EE 285 RFZE voting Z1

Validation score of a singl rf Classifier: 0.8698
RandomForestClassifier(bootstrap=False,|Validation score of a VotingClassifier on 3 rf with soft
max_depth=10, max_features=7, voting strategy: 0.8740

min_samples_split=3) Validation score of a VotingClassifier on 3 rf with hard
voting strategy: 0.8698

g 2o A= Fl score 0.8938, Validation score of a single RF Classifier: 0.8698% HE =
At GBC HEdx} Bl Wi SkS wf 5] AR e A & o AUtk PR o2 XGB 24
= 22 HHoes EJ'E}U]H 39 ¥ XGBoost HE&Z F/dsto] £A4]o] &3ttt GBMZ 7}
(residual)® €ol= WFo 2 AP (sequential)Q] st S5 AH(weak learner) & AE5H7] W&ol A
SSHAA gttt & 4= o, g THA R (train se))°ll FAHE AlE EoU7H] W
- overfitting) = 7] Hrh= A1 0] Ut} o] & 25| 3 XGBoostE A8 4= U=t
XGBoost= GBMO|| A& regularization term)S F7Fst Eag|Soltt, ESE thokst £A4ISke
(loss function)& A ¥l AF-(task)oll T2 |3t Fdo| 7Hsottt= 3o Qict. sfd =do] 4
= o <F 5) I Zo] UEhd 4= QU



— o — O - —_ — o o — O
(E 5) XGBoost Z1}
RandomizedSearchCV W2t0|E| /X312 0|26t 2es Sof AIRAZE oSt
stratifed K—fold Z1} F1 score ZH35t 21

F1 Cross_validate 0.8986524393947791
F1 Macro: 0.8878868459626538

F1 Micro: 0.8947368421052632

F1 Weighted: 0.8956796442703215

{'subsample’: 0.88,
‘reg_lambda’: 0,
‘num_class’: 2,
‘n_estimators’: 1698,
‘min_child_weight’: 1,
‘max_depth’: 25,
‘learning_rate’: 0.1,
‘gamma’: 0.01,

‘eta’: 0.1,
‘colsample_bytree’: 0.3,
‘colsample_bylevel: 0.9}

Praglictad |

Z|&atE T2I0|HE XGBoost H &

voting 22t

XGBClassifier(base_score=0.5, ooster=‘gbtree’,
colsample_bylevel=0.9, colsample_bynode=1,
colsample_bytree=0.3, eta=0.1,
gamma=0.01,gpu_id=-1, importance_type="gain’,
interaction_constraints=", learning_rate=0.1,
max_delta_step=0, max_depth=25,
min_child_weight=1, missing=nan,
monotone_constraints=‘()’, n_estimators=1698,
n_jobs=0, num_class=2, num_parallel_tree=1,
objective="multi:softprob’, random_state=0,
reg_alpha=0, reg_lambda=0,
scale_pos_weight=None, subsample=0.88,
tree_method="exact’, validate_parameters=1,
verbosity=None)

Validation score of a single XGB Classifier: 0.8871
Validation score of a VotingClassifier on 3 XGB with
hard voting strategy: 0.8957

Validation score of a VotingClassifier on 3 XGB with
soft voting strategy: 0.8957

3L, confusion matrix A A& Hlo]E{7} & ERF =
goto] XGBoost e A4 o2 5 AoE X3

o 2%

o

oA et wis0] FR 0} 4 B

ox,

7]

8
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(B 6) Hs 32 EAAY
vs soc ~9ENZQT
(feature importance) (permutation importance)
feature_importance Weight Feature
9299 O 0.3049 +0.0232 | B2
wRtL N B oAt 0.0459 +0.0078 | ATHHE Taty|dbal g
IuSUY AR 0003 0.0386 + 0.0092 ﬂ‘?‘g?i'_%
i:j'gf e fiae 0.0205 £ 0.0018| LOIHBE LolcorRT LS
AL M0 syl 0.031473 -
= 4%:;!: = e 0.0023 +0.0023 | =1 7=
= 0.0015 +0.0000 | 2% A4
SIS 0.025903
e allvsg 0.0003 £0.0012 | E=0I2
ARE7E 0025798 Draoohy | SRS
PRy Fres 0+0.0000 FUSECITR04I0]
LOIHET L oI0{7PR A A4 | 0.024081 o000 LT =8
yotEg éepw IFERS 0.023125 0100000 | HA=Ss
HEMNY ZApRE 0.022414 0+0.0000 HE=
=5 mE B 0.019942 0+0.0000 AEESE|F
mEHA 0.018830 0 £0.0000 ZHTEEY
He: SO A|Z3)
feature_importance
Tl EEE e ]
SEAMY AH < I
FESA L ArH < I
g4 N
HzEy Meor de I
ey At < I
X = I
20171 I
o757te
X 2ot I
CQIMEE - OICi7HE K| A4 I
Aprgg 2sby|uAl g4 I
2249 FA: I
SAUny<
=ei2 N B feature_importance
0.00 0.02 0.04 0.06 0.08 0.10
Relative Importance
(E 6 24 A= & Aol AHERE Ed 78t oA B HeE0] EYE



FOoR PP Hul, Fold BES T ERAYST BEEE WobA Bk & AFoIA A
BHE BN BEES S 5% o] gstul, olefg} 22 4412 59

AFZESFH(Ture et al, 2009).

SAA pl WFY W] A9 MF S8 el L, A4y Whol 49 SgEsE 083
£08 YRS ), FLASe] MR} L 4 ekich, SAITE Gini ASTORE Eo] B
SRS 24, of| Wt o] $a3 P v A=A Hoke 4 glekShmueli etal
2019). whebd Yo E0] BREol 54 HAE A BRste] 4EHE B4R g2 W
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ox
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e
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4,
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2|
ox
flo
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>
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>
pac)
0

Q8 11) = 32k SEIPY0A e E2f7|H 2 AjZfst

[iéz\ <2 9nmx>olj E’J%’—éﬂ%@ 34499999@
e,

-
-
.

| | [-E%j rfde ) ‘ 1eaf=0.0143444557 ‘ 1eaf~-0.00525205256 ‘ (im! 2y A}Xh*-qxz) ‘ 1eaf=0.00399207941 ‘ 65%}%@\ 7182 Ez}t@g‘igx}z}ﬁga (1%! HeFE<io 3999995)

/ sigsiia\s fﬁs e
\ N

leaf=0.00586841305 | | 1eaf=0.0056496351 | 1eaf=0.0120306056 ‘ | leaf=0.00114864612 |

e, mising\i

N
E’J FE7h8<0. 414999992]

1eaf=0.00579841947

Ses, missing [0

L]
‘ 1eaf=0.0180204840 ‘ 1eaf=0.00583582604 |

=7} 2718 detete] AUASES T
317 Setrhes A7 EAE o]

= 3} o]
=2 hs

2 B AT ML 29 B FREE ARS Fiolel Wh ZAE0 By ustug o

At £l 5 FAEE 5 T

LR} of7]4 715 A (eighy) 2 EAE 4% FAFL ©
FFL 7ATHe ol 4 so] W FRES erAS B

AIH O (B S AHEY BHAY, FEAJ/ ALY AA o, 8389, A2
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A48T, B AR 4, SAL %, B A 5, AT, S ok 4, elolrt BAAH
%, BEPINIAA S, REAY BAE S, §X9 29 4, 79 S Sol A% W4E tehgr)
olElst WAEL AAMY BAS e WSET wAH, EIAAT 2 Ao HeE
(amenit)E £ 4 U WS FL £WA5] 247 Ago] YAY £ A 47 L AT A
Bt W 5o B 4 9 ok AgaEAso] 1A G vAcky B 5 Uk v
A g% 23980] £ AFANDASE 344 89 AGe] LS £ 4 Yt 7A
A, BohA 2 Tl 244 Saol that uvt W ashe, AR )8 w5k g 9 B
27t wasiche 422 14HoR E5Y 4 9t

T3} XGBoost L& 9] Ad50] 7HY E2-2 &R151% 7] w0l XGBoostol| 4] RandomizedSearchCV
& ARE5}9] n_estimators, max_depth, num_class & #%19] g=tr|8HE kAl  AA5E] XGBoost
eEo] 5o FFAAART| & Sl XGBoost votingS AA|5H0] SHA B4E EAIS d2s5te] 24
9] /352 =114 SF3ITh XGBoost voting w5+ 75 #@3HE y b= AR&SHo] 4 HlolEe] &
A HlEo] R E E6f 7RSS A2 251, v 89 A9yl ZF 49| 7R AI7E FSh
Zck. EH A 75 (class weightshi= SeA Bt S 4517] A6l 72 E 24| WA, 2=
voting A2 TR WAl galgj& 0 & o8 /|9 £7715 sk, F1E 53l 25 d5 23t
£ 2ok= o2 &4 ok

°] voting A3} F1 scorei= 89.6%71A] 559 o™, 2287 AHAAGA| 5 AFAH] & A
g2 2EYol AT A& F97 6770 A, AFLRo] A2 X9 4
S A7 3770 A|olth. w0 2 GAFES Bl oY A5 RF S

< A5tz sttt B dl 7H A E &1 A3 XGBLE GBC EEE o835t YAE

Sttt HEH 02 PAE BP9 452 XGBoost voting®ll A B+ FFE 90%(0.899947)
A& A= BoH, &F 93o] & AG2 of| (& 7)oNlA AT 5= U= 68712 A[HA}
A 19)0]

(B 7AZ 1Y XIYXIXHHE

ATIHO| £ KIYRACHTE 6871)20
YT YUR | PYHTERR | ZUSCHET | MAYTHER | MIRC R
Yoz Yz ZySs 1Ez | ummeNZaz | MdTNER | SHdE 343
YRz Y2 ANST YR | QTN SXZ | MAdEEmz | S¥dc HoR
LA ZySc 2PN | Mgz gmz | deHT AR | ANdE A
YT BYZ NS iR | MAdEDER | MASD AR | SEdT oMz
ZYEAET | ZNSENFA | HAHEDN7 | MSs 087 | sudE HYF
ZNHE 187 | Zusc xR | deHE TR | MASE UMMl | SEdE e

19) XGBoost LF 02 A~ flo] & A|HZ AEIRo] AT &3 F97F 67T, (& 7)2] 23} 6871
Ql o]-f+= XGBoost B 2E 9] A7} 6771F 2L, XGBoostel GBCEE-S 8:28]- &2 df|A| FAFE5}o]
&S T o 50l 0% 7HF EA UL, o] HElZ Fof ST AP AFAYAA DA 7} 683Lol Tt



ddgk ol ddEL g4+ Mg HY TS HEA SH=L I

ddge A dYEL 3 Mg 2yt HHEE B BHEL HYE

ddEE o Ede BoRE A Hetge Aok TR Fo SR H27

ddEE 38+ dd=E 287 Mty gae TR =8 YR g7

ZYLEOISE | ZUSE ST | HARE QYR | WaARE QMR | BYSE SNE

ZYHE R | ZASEONT | MAHE AR | MASE YR

ZYLE YR | BUSEHEE | MAYEENE | M2ASE BSA

9 OIA AE 5 YEe] AU, ANE, AWFAA], e, FHE FolA 289

o] 1§ B2 7 AR EATS SAFAT, NG AFANAASE FFHOE AFA
slsba o2 1l Tvh WL, o ATet BAAGTE Hor, g AAX A 2] Aol 4
tFe BEA0] Atk oS BAIL 94 Rt AT S E AR B J5 g
o)A A TS PRS2 Gt

of WAy ERrdo] L3 B
NE BAEoH, g E7E
“FE(ensemble) LFOE 90‘791 52 AT 5= AT o] A4S Bl AGAA DA 9] AES
Yol A= FTFol Erhal wdt = s HEEL BrATE, FoAA/ZETAA AIAl 4,
LY, ABEE X—i%?l? T AFGA &, # 1A & JAFS7HE, FAIYot &,
LRlo7F BAAIE =, ESPIRIAIA 4=, B5A] SAAL =, 219 1Y &=, 9 ot}

o] Ato| ZAst] AAALAGA S, HALDEC TA), BIAIA, QBALL A F9] g =
Eole IS ol AR Bt HAEL AFAE BAE BeEH 99 FA 7|9hS
o1& 4= lom, ol|gt A 7|9to] & Hof 9l Aol A0 HojR= AR Wk
o} Tiote] EFAAEL E5] Q17 4HY] AA JFE VA= 810 R TS £ Q7] wjEef <l
o|al ZfQlFojH ol 222l A 20~300E2] A2 A Bl ol=|gt W=7} FHEo]

o

T R (S

20) 22 vA1Eg WS AHgTte] Q1705-S MATA RS 7IE 2VASE BB YA AL §
S AR Uk 7ISLRAL2 ST APIATAE @fton, ATIS 2FLGL
2 w29 20 o) AFANEAY Aot 1, 71E AFASE £ 2EIY AP A}
70158 Moo ATASE B2 SIS A T zﬂsﬂou 7E 2EA SR
E4ol 28 APAANEAL FAE BRI BEBE o Aol
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g 5 23} o, g A E 7R Y olojAl= YR ol & 4= At

A Wi E 0] e oY AR o5t = AR, A st AR g ESH =
ArFETS] AFHES S7HA ASH R AFAEATS w2 770l Atk 2= ol=gt
A = e A Hof| et of2to|ut 34 Al QIAE Zhe AFEEo] Eolethe A 9H
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Abstract

A Study on the Factors and Overcoming Methods of Extinction of Provinces in
Korea: The Exploration with Machine Learning methods

Yoo, Han Byeol
Tak, Keun Joo

Mun, Jeong Seung

This study aims to explore the extinction risk of local cities and counties in Korea. For
analysis, it uses factors that affect the risk of extinction or the attractiveness of the region. and
data is collected and organized in the KOSIS, and then, the improved extinction risk index is
derived for local regions by reflecting population movement. the extinction risk index is utilized
by dependent variables (target value). and we construct a machine learning analysis model with
the independent variables(features) and dependent variables.

Machine learning models are GBM, RF, XGB, etc. and they predict and classify local decimation
risk in a way that improves the performance of the model with enhancing methods like voting
and ensemble. The results derive the local region with the highest risk of extinction and
determine the factors that affect the local extinction risk.

As a result of the analysis, the prediction performance of the machine learning model built in
this study was around 90% and 68 local regions were measured with the highest risk of extinction.
Factors affecting these extinction risks were found to affect economic and industrial factors, and
convenience factors such as cultural and medical facilities.

In conclusion, to overcome local extinction in the future, local governments in danger of
extinction need to focus first on these economic and industrial factors improved, and if those
factors are overcome, it is important to expand cultural and medical facilities to enhance local

attractiveness.

Key Words: Local Extinction, Local Extinction Factors, Local Extinction Risk, Regional Attraction,
Machine Learning



