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Jeonse Deposit Return Guarantee Subscriptions
- A Comparative Analysis of Econometric and Machine Learning Models -
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I Abstract |

As the risk of unreturned Jeonse deposits has materialized due to recent interest rate hikes and
the spread of Jeonse fraud, subscriptions to the Jeonse Deposit Return Guarantee (hereafter referred
to as the ‘Jeonse Guarantee”) —a key housing safety net for tenants—have surged explosively. This
study empirically analyzes the determinants and structural changes in the Jeonse Guarantee using
time-series data from January 2018 to December 2024, utilizing the traditional vector error
correction model (VECM), non-linear eXtreme gradient boosting (XGBoost) model, the Prophet
model for structural break detection, and long short-term memory (LSTM) model specialized for
time-series forecasting. The main findings are as follows. First, the VECM analysis identified the
Jeonse-to-sales price ratio and Real Estate Consumer Sentiment Index as key drivers of Jeonse
Guarantee demand, while the error correction term (ECT) confirmed the market's resilience in
restoring long-term equilibrium. Second, XGBoost and SHapley Additive exPlanations (SHAP)
analysis highlighted a non-linear surge in the predictive contribution to subscription demand
when the Jeonse-to-sales price ratio and price income ratio (PIR) breached specific thresholds.
Third, the Prophet model verified the ‘Villa King Incident (Nov 2022)’ as the most potent trigger
for the Jeonse Guarantee surge and the ‘126% rule (May 2023) as a structural breaking point
causing a downward trend, thereby visualizing the impact of policy and external shocks. Fourth,
the deep learning-based LSTM model demonstrated superior predictive performance with a mean
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absolute percentage error (MAPE) of 5.31%, significantly outperforming the linear VECM. This
study statistically proves that the Jeonse Guarantee demand exhibits dynamic, nonlinear changes
driven by policy interventions and market factors, which are difficult to capture using traditional
linear models. In conclusion, to ensure the sustainability of the Jeonse Guarantee system, this
study provides foundational academic data and policy directions for discussing the potential
introduction of a realistic adjustment of the premium rate system (utilizing XGBoost), an Al, and
deep learning-based early warning system (utilizing LSTM).
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PIR (ASH| 254 714 HIE) 8 20| 52 X|E. PIRO| A&otH 24 SIEFEIZESA}
(S2iia) O] 9] 0] 0FXCHD HErE), FEI3g EAAAY
COFIX 22 _ ey
(Ea.t.qi)' (MTEE0 71%) HHRLZ ThE0) 71%0] Sl 7|3HI 2 2848 osioiatE]
= e T,
uols HHPEOIT ] MUK B, AIRIE ASS TP AS Aot Arjolo) 2710]E}H,
(S2lba) S=4 912 JiHRDE. JAN 24 Q0l02 B e
Z 1) ooy 7|zt 2018. 01.~2024. 12.0|0, ¥ K22 7F25HIC}.
2) EAUIA0| IS 71| 714 2 Gino] 2X{A 7| K|HOL M M} URII0] ISk 71| 40 £20j 0]x|= U2 A
HOZ BABIA 3 B QOonz HE e FHSHS oK Aol

3) HUG, Korea Housing & Urban Guarantee Corporation; PIR, price income ratio; COFIX, cost of funds index.

(3) kg AR (20229 109)

2 AR 2 AR JE2 ] fjFo] |
AstE|HA AA] Aol gk A1EE B AIFH 2
o, HRbR S 71e Aol Whe A1
4 E AR 2HGFct.

(4) 126% & A199(20234 5¥

BZ7179] glaa B g A7) 84 7
o} Ao, 4z o HolmtE AR K
3 71 AR AEE FTA7IH 1Y A5
S-S Subsh L2 A tE A o] it

4= b =T | =1

A AAE 0| oA

20189 19%E 2024 12¥71#]9] glolE
o thgt 7| 2EA 4 At <HE 2)9 2t
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HE S 7HY) A(EE W)= 201849 149
4,46171014 20239 3¢ 31,1587 2= oF 74|
Z3Zot e 2 H54dS BTk o= A A
7] 4 ZEAA 913 1% WE IxplEo] 7
3t 919 3]y S sk, 2023 skt
0|50 "126% & =3t WA LAISE dAF
ol sl tha 274 =] AP Fch

AN7HEL2 Bt 64.89, EEWAL 1,472 B
ARl 2] WHE F-2 Ao} Helnh. e, AA

7HeE2 & 1~2%pQ] tlAIgH WSt o 2 = A

A Zuto] whejet $48 sk #Al #igo]
. FSA A Q] A A He} A EF
o] #H YA 27} HEE Q7] o],
AMZHECl £ dARE 5+ A4S 2 AA
of thgt A1} FE AEE A=oto] AMfHQl
H3 AL @I g E S 7] =8 F5 oF

]L.
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m
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HF (= HxH(Mean) ZHAKStd) E|Z2H(Min) Z[CHZH(Max)
SISt E J1Y 1 17,809 6,329 4,461 31,158
TM7+E % 64.89 1.47 63.00 68.60
COFIX 22 % 2.22 1.10 0.80 4.34
RS AR index 105.44 12.18 78.00 131.70
PIR HH 6.48 0.64 4.84 7.43
HeYE % 3.38 0.78 1.90 5.70
Z . COFIX, cost of funds index; PIR, price income ratio.
71 & Sl 5 A4t A8 S fEstel darele] A
COFIX &%= 20201 0.8%Ho1A 2023 Ag £2F 532 FoMA7]11L Pl BS54
4%l o122 53R oH, @Iz Yo 34 S5 22 oSt ¢ At of= & A 8.9
T EBAL ATl ARl P AF 2T ST AA7HE S ool Arele) BE
BlATE SHATIH, A A ARt —71}_&4 o U 2| A0S SFEATIE A B o]
2912 o] RQ10F 2§ % 9ict. 3 A2 28T % Yt

HE5AE 2H[AEIReE 387](130 A8)E
A 20224 1EE7] Aeksd At 2 28] QAF
FZ40= 100 oJstz FoH, A% g
w}

F 710 57t A0 R G

)

—

oY AR 5L 5 ‘Rlﬂ}. A& ‘éﬁ PIR
Al&(=olR F9 ujjuf] B2 FH
WA +82 AYSES sl 8lo] D 4 glo
w773} 9], 2025), AA Aol Fr7} "
o HA ] 8= 8 Q1 RIgHE Z0] =8 FUtE
olojd &= °1EP.

AYES 24 717 W B+ 3.38%004 Fdh
5.70%5 712 3}‘2‘3@}. AYE 42 7MY &

1) Augmented Dickey-Fuller Test 23}

CHHF AIA|E Q1 VECME =517 9F
A, B4 AREE WpE] FAY S &
Qlstar 5|4 39 EAIE W57 9l ADF
ARE AASISIT) (E 3)9] &4 Ao o=
H, YR = oA AFE 2 A 57 M
o] A4 AT p-value7t 5% 2=(0.05)=
Z3psto] A|AE Amo] Thelto] EAdtE =
AF7HE 7175HA] Zopqint. Wi, “AdE
WP AR Ao M = p-valueZ} 0.01112
AF7HAE 712t54al oln] BAH R
7‘“"?—(1[0 ) /\]7410“10] ZRI= A
SHEl 57 HE

i)
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(B 3) 9 W0 ADF 72 Zut

PP URI2(Level) 1XF XH2(1st diff.) bps]

t=Statistic p-Value t=Statistic p-Value (5% RA+Z=
et s 7hY 2 -1.5423 0.8142 -6.3818 0.0000 I(1)
N = -0.9702 0.9480 -3.7379 0.0036 I(1)
COFIX 22| -1.7051 0.7486 -3.2173 0.0190 I(1)
HEA AH| M2 X[ -2.0706 0.5625 -4.8898 0.0000 I(1)
PIR -2.8789 0.1695 -5.0884 0.0000 I(1)

HEE -3.9293 0.0111 -4.5806 0.0001 1(0), I(1)

F 1) 2 ADF 92 AE2 8470 H0l2t= AAE B2 £41t 0|2 7153 THe RY(VECM) 2o ige
LHO| Z|f ARIE 271 (lag=2)2 SHISHH +3SIACE.
2) ZE NAZ CIOE7H R 20| FMHIE =S 10| 2HE517| 2fa HAIZ(level) Ha Y= Yot =
12t A2 S Sofl +HO 2 FAZE HAE H40 otk St Zeiot0] 4889 &=+E Y
3) HRTHE(H2 AAIE Rz0f HRIZ0] ZXSHHE, HIOE7} BI-HO0| L 2SI 0|Lt. &
F25F 5%(0.05) 0|2 AL HRIHES 712{511 SiE AAZ0| QP X (stationary)O|2k ! BHEBICY.
4) TE2H0| (0) (YR MF)= A2 S SHA| 42 MR HEH0IA 0|0 EAHZ QFHEQIAAEYS Zat0, ‘I(1) (WX HR2)e &
A2 JHoME S ol 13 AES AT = 2MERlEE AAIES Q0st.

5) ADF, augmented Dickey-Fuller; Diff., difference; COFIX, cost of funds index; PIR, price income ratio.

A
ofm
e
0x
fjo
Jfok
HL
Ol
<
40
_2':

0 Z&uo] MYAS FEIIT 7roll 2709] 7] FF BA 7L 24T AL
AypEom, & Ao FYH He W50l 1 ot ol 7 MY AlAEEC] Asto] 4
A} AR T QP Al AIAIE EADS o9ty AV 78 ARE TS AARIT
ol FAR R SRIF I ol= HIFAA AA SAHLEE 2719 A% #E(rank=2)7}
A HSE 7 A7 A A A EAohe 8%t =EEQOY, i TR WEHE BE g
Al AR A7 9 VECM 23 5= 913t Al 8% 20| oA EFA AL A4 s A
AskE AAEAE F53He Attty o A3 P 97t 9k ofo] # AT
ol e S skaat /g A Eo] #e 3
2) 83A(Johansen) 3HE A4 2% AR ZAE HE (rank=1)THe AlFTA 08 28
A4 A3}, (K 4% 2] Trace BAF 71&  oIAT F7HJA A4 A4 2, rank=2F
o= FHEMEZL Q=0 € ‘17 olstelt AEIL Mot F8 M ROl fronE
(r<1)yeh= AF7Hdol BE 5% Foezaln  Aol7h §las FRlsklon, ol &) W 1t
7124 W, r<2’ 7ML 717 R oot W O AR Y] F I Y] 24 S HE

5) 10)2} (1) W7t ERME 73$ ARDL(autoregressive distributed lag) 30| WA 4= 1oL, 2 AFoM & th] HA ¥4
k] FEiE WS BAlol BAISIL Ala" Huke] 7] dY(THE)E FHEoR =EI] A5 2 TEE HA
(Johansen cointegration test) 22 JAA 2 VECM2 Ajelstich
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(® 5) B AxKlag length) 4™ 7|=8

H4) 25 3M2 2 Ay
A2 | N7 | Trace 0.05 i)
(Ho) (Hv) SAHY Azt | (Decision)
=0 7|2t
>
©2) r=1 133.16 95.75 (Reject)
r<1 7|2t
>
(174 0150 r=2 77.81 69.82 (Reject)
r<2 HE
>
7H 013h) r=3 43.43 47.85 (Accept)
1) HaE 20 HEE AAES AR Ol SRR E 7t
A3 )y & :‘EI(IL MIE TRy 7he] FAEH AHY
XIO|2 215t 0|24t 2HIE &3tot, =E5EH A+E 4
HeHY EtEM JHEO= Ury Q| siAdSH | SI5H

22X XX|Q
2) Trace SHZO0| YA IH HRIHAS 71248 2
21} 2719] SHE HEJt EXol= A2 2 LIEHH.

3 A drgetaLAt g,

3. M SHIH 8M: SXE 2! Vector Error

Correction Model 2

1) 8% AJXHLag Length)2] 274
VAR(vector autoregression) AL 2F9
S20] QhA], BAFS QPASFIHAFA R L WS 1
AHSES FH*JEE BE7ES &5 A AR
AESHAT AE 23 (#E5)F o] 24 FH

|5=0] AABH= 2| AR AfoloH ] &= A
o AR7|ERo 2= Jdet HH ARE
517] of2 & vl £ A= A A+ 719
(HQ[Hannan-Quinn] 715 £33 A4
A8 52 TR LR 1E5to] Al 2(lag=2)E
)&

4 ARt= Ak AR 2(lag=

m[m

N
N

s

2 EN _Ilm
[‘(' ofh o

Q.

B )
A st 14142l o] 9= 23t et
AR, StR 2 7] Ao] @ Aof mhE L2

AlxHLag) |  AIC SC(BIC) HQ bips|
o | 2782 | 2734 | 2745 | -
* eSS
1| 66 | 8847 | s916 | 54 F
(HQ 7IE
2 | 019 | 3789 | 3927 |&m 2o
RHfEH)
3| 024 | 3687 | -asso | MLIE
1) =2 EE IR0 2R(2AZD0R MEE MRS 20j3,

2) AIC, Akaike information criterion; SC, Schwartz
criterion; BIC, Bayesian information criterion; HQ,
Hannan—Quinn.

APl S0 Ul

—

AA
4 AUDIIE 45 DT ‘ﬂﬂﬁ}i A A

AN

A

4 i e aielol Shielsh )
A& B 7k olFolut TMs st FE TR

Hod tige e 3 A=(dH)t APl
LS HEAoR A=, FEIAIRO] WA JA
Aok A2 L3} A AFL Alolofl= 54 1~271
Ho Axp7F 24T whEbA AxRele] 9 <l
A H AR (AIF AR) B 2 A F
ol R Z 7HI(HFE 87 355 ol9) Afo]
o= 72O 1~274d] AR EAgR.
A, SAA Hgol 1Hg/d ol (3 5)9]
Uept uls} o), 74 71 AAE AXJsk= A%
3(AIC[Akaike information criterion]: —40.24)
3} B A} AEsE AR} 2(AIC: —40.19) 7H]
AH7E 3 Zol= EF 0.052 L4stet Alat
Qs 2400 ¢ wrehlE s B el 4

'_I\___-'—

i
e
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2 A oA AR A 9 AHA9 -7t
AXA e}, S-8& Al AL AF7AISH] e 2of wh
EW, AH7|E2 AR A Al 783 Ao,
o]Zo] HlolH A g A A=z Ao tigt
12E BEHOE thAshA= QF HrHEnders,

2014). wrebd B3] 194S G5k YA
oA UekE 1Y T WNIT 5 A A% 2S

#4831 Zo] Egsiet.

2) e XA Y
A(Granger Causality) ¥4
W 7H0] 71 A 43 A &) FEHE
§ IS gRlstr] s VECM= 745ttt
25 F7] 78 AL (4 3)7} 2o} o]
9] B4k obgshe Qe 211 HgkH ARE A
stpong wEE Al 2 Haed E}Eﬂ*é, =
HAE (%) ke ©E 719] 49 S4E
S

4 9 IR A

X

"
<

o

o
T ©

HU

= —17.858 X In(Jeonse),
+0.599 < In (COFIX),
+3.525 % In ( Unemp),
+ 1.458 X In (PIR),
—0.692 X In (Sent),
+ 80.305( Constant)
(41 3)

In (join Count),

: joinCount : WF3EH Z7}Q) 74
Jeonse : AA7HE
COFIX : 2)7t# 5 ¥ 715 COFIX ¢
Unemp : AQE
PIR: &5 W] 753 7 A vl &
Sent : F-E2F 214 E] A4
Constant : 45+

ol

@47 BEHAOA =EE &g (error
correction term, ECT)Y] Al4x -0.06742
FAE AT ol L] HA 71] A7 A7
w4 T2 oIS BT i °9F6.74%2] &
T2 By sash 47 4328 SEsf U
A QufRit}. 7] #3419 ASES A EY,
COFIX 52(+0.599)9F U E(+3.525) 52 F
&5t R TS, AM7HE(-17.858)
09 IS = A0 YKo

o= 7t =9 M7 HH S 71 8
o nj2l= a5 A= TAK LR AUsH]
A55H7] f1s VECM 7149ke] T15HA] Q1A
A= F7H2 F¥sen, 1 A= <#E 6)%
z

g , A
(lag=2)9] SH1& & QoA RHES 7H A
= = 3o BAHLE {9
u|gt APFE 7H= Ao 2 SR o=
AA7HE] Hea 22 AAARS dA glAa
[Rlo] ARFE FiL A= 919 33 P&
A A2 A5
= AAFSITE
W, a4t 28R 5(p=0.103)= 10%
ol 2T dAA
significance)?& Hoj 422 Q919 tt7] A3
7FsdE& AASEI Y, 11 9 ME(COFIX &
g], PIR, AYE)2 1S 71 45 WA
A}sHA] = Ao = UEbTh g HPsS
VECM 23 HlolA S5t F7]1491 3

94 (marginal

6) ol2lgt VECMY] A4 FRX& &

@ ol 4HE 955 719

Y
2
o,
o
2
M
)
N
1o,
offl
B
ox,
" o
f
2
Bl
rlr
Py
ne
5]
o
Y
2
o
U

57 5Y ¥AVL MERE 1Y 208 P24 ARE0R A2
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H 6) VECM 7|8t 124X QIatA|(Granger causality)

44 2

444 | SRS | FI0|HIFE Value s
(Y) X) sHZ6A) | P (Decision)
° 712
HM7EE | 4.7831 0.0287 (Reject)
COFIX pre
23 2.0364 0.1536 (Accept)
o | AHIME | 26525 | 0.1034 -
(BYe X~ (Accept)
A1nY)
RHEY
PIR 0.1591 0.6900 (Accept)
ueis | 00005 | 0.9814 |
=25= . . (Accept)

F 1) RE HaE X2 HE 51X AHES SN AAES HE
EfO2 2 XS A5
2) HR7H(Ho) 2 ‘St s S4HSE I A Q15K
EI"—|:|- OI.

3) R9%F 5% 7|Z0IM R22HE0] 0.05 0]2Hp-value(
0.00)Y 42, HR7HES 7|Z'5l0] & 4= 710l {2/0]
oF 3K kA7t EXetE 2ol

1) EAAS| SeA0| ol 245 2T} DS B4 1
A QIIFA L EXHOHA| S22 SRl

5) VECM, vector error correction model; COFIX, cost
of funds index; PIR, price income ratio.

BAER APE Yok A 24D 2= 9
ou, ¥HERE 71 $89] WEL AAGHO
2 Hsto] oS 5He A AL 259l0k 2]
o ofFrhy & 4 k. =, T WSS A
A 9 g4 Ar| 2 A% 5 914 A S
Agkstel 1A AA0] Abel el Ad B4 &
A5t W73 8.9lo]e ARHA 0.2 4 5H 2

3) 2SS (Impulse Response Function)

Me of
>

£ d7= VECM 23 7|8ke] SAuH324
(impulse response function, IRF)E E%ﬁl-
o] £74 FZ0| ¥R F 7Y Aol mlA=

B2 w82 12708 FHsiglon, PH 13
A QlzkeiA A AAstol st v
1Z 7Y 150] B 0 W0 FANSUS

JFEE (2 DI gon], Fa B A
ohet 2t

2R, A2 Aol Flg AALE 57
NIgHEE 749 %] ejulat $O9) whE
srelei}. ol 2022~20234 w1
M seho s XA HAZHEL st

=

¢

¢

o
R
o
=

:{o

Ll

)

\rsk
Hx
r.i
+
o
ot
3
=
ﬂo
0%
4)

o uEEE Ik Aol of

1000) —o— HEE
—= COFIX 32| /
—— SENAH MRS

Ao
-*- PIR

JI(ZA4 )

5
a
g

@
g
8

N
&
&

°

weRE okl A4 YeY ()

g

g

2 S

0 2 4 6 8 10 2
Z3 712

ES E% H(HAMI7HE g COFIX[cost of funds index] 22, &
4=, PIR[price income ratio], &1E)7t gt
g5 7 fo' 7**01| 0Xl= FEE shzlll & 2 U= 1220|
Ch 23N HM(0)2 71E4E LIELT, 7|2 210 QU
OH BIEHE 711 Z7K+) 281, of2hof Qo Za(-) 28!

7) O5EL 5%2 Agshs 210l QuPEONL, 10% FI5E(<0.10) G4 BAAS] 2
a8 5 AUH Aok MU AN f8E w20 QPTE £ 9SS st

AR nh 912 Aok 5)ok R T
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Loz, 05 AEAA L o
=g o] 719] =87t ZS P v A
o] SEZ Rhg Rttt
EA, TAA §-9/8(p=0.103)= HolH &7]
Y 7+ AARE FEA ARl R

% ERH7H Aol 209 EFHi A W=

EPRlTh. BB Aol et 4ElAbE o] Bt 4]
7t HE 4B (HEAS ste), BEE nue

of tiet FE7} At o] WItE S V1Y) £8F
A=ohs 7147 AT EO%TE}

A, 1A OJW*OI W‘EM
(PIR, COFIX &&], 4

4) A5} Ak

B35 (Forecast Error Variance

A A0 S A
@), HERE I 48
719k 710] wek

R, A7 Qe o ks 7hg) A%
AA)9] 2412 FAdo] A
% Aol AXZAA 9] 2249 W rhs, 1

o Al Age] Bt Alejet 2A0] 2 o
she 71874 BAS B AR

A, 59 ¥4 Sl A A fo 4ol =
2Eold REA £ulA AT Al19) Bl

19

2591 ol

oo A
=

2 FEgleh. ol FEAL 4429 Eeol
A584E, BEF VN et FEAF S
sJof WEhaZ 719 588 A5 7147
PEEL CREEE R ERRE R

YSst= Aol

A, 12714 A1 7% AAEQL.3%)% A
Al7He(8.6%)°] 71 FE °l it ©7] Z13HA <
_L]-A-l o] 713 739l E AA7FSL &S24 0] 9

= 3

Decomposition) ¥4 H| A AghA Q] BHA, 7] 13]47\1 QlTp/go] #
SN BAL nasle] BnE )y 254 Qod AES 12714 2] 213%¢)
5ol dd o7 el AAd WA WG 5 AUHE BIEE ol 18 30| e

(& 7) U S 71Q) 242:0]| L3t O 24} 2AHRSl(variance decomposition) ZIHEHR: %)
7013”' 7|?_|' ﬂg‘gg _‘?"%AI_" o o= SH
SHT | SE | e || MR | uwE | PR |coRxE2| @A
% 0.0934 83.89 13.18 0.00 0.44 1.15 1.34 100.0
K= 0.1397 74.00 11.28 4.24 5.86 2.46 2.15 100.0
671 0.2277 49.66 17.09 7.02 19.23 4.08 2.93 100.0
1270 0.3641 37.90 23.93 8.64 21.32 4.77 3.44 100.0

Z 1 PIR, price income ratio; COFIX, cost of funds index.
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3. 4‘%)9} PIR(4 8%)°] éﬂ g2 AddEez W
A =EEH A

4, HIMS A IR 7[2HEM: eXtreme Gradient

Boosting2t Shapley Additive Explanations

A% 2¥2l VECML FHsH= AJ&9] v Ay
5283} A 334_ b R
o}, o]of] & A= ML /& 71%? XGBoost
S 759t A5 7%}—% Al g2 545}
A8l SHAP ¥+ S8 %= 242 5t

1) 23 7= % sjo|wuiztn|g 223}
lé = 20184 1°JHEi 20239 12974

THAIE HIAE tﬂO]H—E-— A qu'oq AAE Oﬂé Lk
S =519k B3 B 7F FATH Al S v
£ 935 VECM(lag=2) ¥ LSTM(window size=
2)1} 5514 Sto|d A=-(sliding window)
71HE& A-gsto] A 271 hA] 9] A A HPE A
4 A shsAIF

mdlo] Bt WAlet s Sk sl Al
AY WA} AZ(TimeSeriesSplit 3-Fold) 7|5k
9] GridSearchCVE& £3st3ict. 1 23}, 2|4
g2tu|H & k58 (learning rate) 0.1, EZ]Y
Z | Zol(max depth) 3, subsample H]E 0.8,

A U 74 (n_estimators) 100715 =

Z35to] FE A& 1 Fg S A5t

E3 dyElE 189 2o wE AT}
HAE SAIsH] f18, S4=378 2loll A5k
229 A =(random seed) 7]¥H] 303] Wi
2808 AAEIg o, of7|A T2E HAZS
A= AL AR Yeisio] 2o AL TR
Skl

2) 9& A5 H7KPerformance Evaluation)
T =4 23 (E I Zo] ML 2™
(XGBoost)°o] & 7R Fo| A HIX|utZ 2
Al VECME ¥esh= AIE Bolrh #4132
= MAPE 7|, VECM2 15.77%2] 2AH&-S 7]
E3 9, XGBoost= 7.63%E 7|53t A&
Qa+g ARE o]sHeF 51.62% A)E & A
Al ZAT

(19 2)9] A3t Ao A &= o] 2]t Zfol=
Fes| =it VECMEFEA d4)2 2024
| ZRHRE AR WE S 7 A(EHAEA A

ADeke] A&7t AAH Ale] MEdE At

i)

H 8) VECM1t XGboost 0= A& H|w ZAiKtest set 7|&

I3(Model) RMSE MAE MAPE(%)
VECM
(Benchmark) 4279.3 3571.9 15.77
XGBoost
ML) 212218 1784.25 7.63
A5 HHE(%)| +50.41 +50.05 +51.62

1) RMSE, MAE, MAPE= 30| 2242 0f
&2 9o

2) RMSE, root mean squared error; MAE, mean absolute

error;, MAPE, mean absolute percentage error;

VECM, vector error correction model; XGBoost,

eXtreme gradient boosting; ML, machine learning.

I

0| oA
gﬁol—r-r
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£ 2% H| @ (VECMI} XGBoost)

28000 | _g- y| (EIAE) -
= veemops A
27000 | —a— XGBoos xwa

<} 26000 {

el

37 250001

~

K9 24000 |

bl

al

B4 23000
22000 |
21000 |

2024-01 2024-03 2024-05 2024-07 2024-09 2024-11
EIAE 7|2t

Z  VECM, vector error correction model; XGBoost,
eXtreme gradient boosting.

(d% 2) VECM vs XGBoost 22 0| A2} H|Wl

ZAHA] Fote T4 oS AFgE B ol

18l XGBoost(E24 AAl)= AA glolE 2] o]

A3t 52 tEd} SAE vld] HusHA 3
= E%:% %E}.

E8617 ool 4
(o]

o] 27 WA= S-S AlARRIH.

3) Shapley Additive Explanations 7|5t
8% 9 J3Fg 74

XGBoost 2H9| A& 7| =g HFe}s}7]

FI3l SHAP ¥4 8% 42 4

Pt
£5] 94 483 2etolg ALY 71WE Fo
=21 3 2401, -2 A% ‘EH.#% I 0]

A B FFUL FHsHA wAl
Wo] g FRE B Ao A2she (1
o g, #a 24 s hed 2T,

A, Y1) WS 7 A% A
o] oF 33.5%% AAste 1912 715t o)
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absolute percentage error; XGBoost, eXtreme

gradient boosting; ML, machine learning.
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2 1 VECM, vector error correction model; XGBoost, eXtreme gradient boosting; LSTM, long short-term memory; MAPE,

mean absolute percentage error.
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