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log (spot), = B + 3;"'log (NDF), + ;" (2.1)
log (NDF), = gPF + P og (spot), + e " (22)
-] A

Alog(spot), = o + o’ (e57]) + Z Oy (Alog(spot), )+ >, ay,,(Alog(NDF),_,)+er! (2.3)

i=1,.,n

Alog(NDF)t :a;]VDF-‘ra‘VDF(e;\Z)f)-‘r Z Qy, (Alog(spot)f,ﬂ-‘r E %Q_i(Alog(NDF)t,i)+e;VDF (2.4)
i o i=1,.n

gt o 10 Aols] 2 105] A4 5ol 36 49 o9l NDF o]
U #2880 GS FE 2O HHT 4 Jlom MR Y B9 oy HSHE

12 2A4AREL 7 Wgzto] 47129 TS 1ot 2 £ w47t B4 2 (cointegration)o] £A15 A
2 310 o] 9 wi47e) ARl Melrk 2R AR SsPl B de AR,
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£ Aoz gl on eapp ol 2 A= <3 I1-5>00 AAH AT, o]of 2
H 219] NDF gH&o] Ju &0l Y2 vixl= 44 BA7 e Aoz 245
ATt &, awoto] -1~0 AFo] 2] FhE 7HAIH F2]/gdo] =2 A0 &2 YR FFH oVre] B
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AL A 712 LEWAPSY 3-8 512
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aNPF 0.073* -0.019* 0.065%
F1 1) R R = Zh7E 194, 59, 10% F-2l4F-g ojn]

2) JA|717F2 2010.1.1.~2023.3.22., B8 44571 "14.79~'16.2€,
'18.29~'20.5€, 21.19~22.10Y, 2H& 5127|="13.1€~'14.6,
'16.32~'18.19, "20.69~'20.122%
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Lee et al.(2000)2 it AEAoIA A% Do) 77} Wefoll o S ]
A S BACH AT Aol wh2el AR B o] F 440l 8] wis Aol 4
AL AN 34 40189 A7) kil e o= Urehdth 8 S A%
Al ISR F710) TG HRSE A ol Soll YR Zlo® BAEglon, e
W 717 ERA A2 4018 WEO R Wale] 34 £:0]8 Wslo o o] Z2o] o}

A o] A A AIZE ol thet AL 2= Miwa(2019)7} AT Miwa(2019)=
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AR FAHBAG ARES AFE ol AT AT JEF F7EAF Abo]o] B
8 2R 27 Aok H2 AL AYHLE k) 39 9ol Bt
1, 34 AR F715hs 202 ettt ol AZIAIZE Aol F7te) Tt w
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ABME ARESE] AZAIZE dAe] 32 AmE 7|29 A3lZ2E Miwa &
Ueda(2017)7} Ut} o] Lol A= A=A %ol o W2 A=l 7|35 Alastal, 7}
Z o] 84S =ol=A|o thgt BA2 ABMS AFE-Sto] 4a33ich B4 Axtol up=m

ARAZE 702 A Aelo] F7KrHe S HoITh w3 A 1 o] YA
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CF. ABMO| 71 2 A2 clo|E §EH A, A5 13 52
2] 2of tisf| Algelle] 2 #3E 4 e o] & Fof Al Ms= St 44
W FASHE ol §-&5H 2E8Hte g
£ Aol Miwa & Ueda(2017)2] A++= ABME AHg-5to] A=A A%e] a3t
BAtH= HojlA] ZEH o] it & A3 2% Brock & Hommes(1998)2F Gauners-
dorfer & Hommes(2007)5 EZ YBE HEPslo] 2gS L=} ofeh Miwa &
Ueda(2017)9] A= HHAIZE 7ol = B AojjAls B
O] Al B 5hA| Tk A T4 /\VPO] 2110 19} 22 eJghAol] of e}t A Ao
s BAS o] 17} U}, =3 Miwa & Ueda(2017)
= 7] :rLJ e % AF-&5t ﬂ‘% E—,—Oﬂ oigt oleje] HelE Ad7gste] st 4%l
Sk, alof| A= H 0] x| QF =& (bayesian inference) 7F2-El
SRl DPiEiﬂOJ % B|7}= & (Markov Chain Monte Carlo, |3} MCMC)Z AF8-5}o]
S QA EAE HHe B4E Ik, FHE B4E ARESko] AlEeolA 3l

14 ABM1} ¥215}0] Bankes(2002)2F Macal & North(2009) 2%, Bankes(2002)= 7|2 7ZA|&He Z335F AFS]at
o} 25g2 Bl ARl ZHof 7]Rkstal Qlo] AR ARS]afe} ZAl|ofl AghetA] Fthar 4 st whetA] ofof tigh
sjd3 0 = Bankes(2002)= ABMO] tieto] & 4> 9152 +745H{th ABM2 7}*3 = 3l 71 oflo]HE
9] Y5, 571, BAIE Tt 7IPE ARR] ) 04%% gtohe At Tk 2 4 QoA 5k Macal &
North(zoo9)t AR W o g FA|ghs waloh et -8 wofollAl ABMO] e T Qlom ko & i
ZEA 282 4 = A=) okl F7HFIcE ABM2 dF0] AAE9] AFARA] AEA] A 9 A
A FEAS Eﬂ%_? 4 AL S5

15 oflo]E Zigof Ho]x|Qt 22 7|H-E 83k 2] A2 = Shiono(2021)2} Grazzini, et al.(2021) 5-°] Rtk
Shiono(2021)% Radev et al.(2020)0] 2J3)] #|QHE A2 B 24 H|o] 2|t 221 BayesFlows ABM2] 3%
o A&t 4= Ql=xlof sl EAFLE £A] A} BayesFlows 7|2 H|o] 2|t 22 7|9 (Kernel Density Esti-
mation-MCMC, Mixture Density Network-MCMC 5) Bt -3 =5 2/d5t0] H= New Keynesian
ABM(NK-ABM)9] 2.9 co|E] 255 uf7isi4=o] A 7L 5 75 E|lAEo|A Hojd AutE H3it}. Grazz-
ini, et al.(2021)oll A= ABMO]l tist #jo]z|Qt 22 7[HS 285193, o] R 20| Simulated Minimum
Distance(SMD)2] thQto] & 4~ Q185 43519tk

30



20

S
&

II1. Q)&AA 7He) Ehjjof| wha sk

)
°©

Mz

2. JSA By A A 2AP

o714 AlgElolAd BAS 93l AHg-sh= ABMOll s A5kl Brock & Hom-
mes(1998)7} A|QFst m S B A1 Miwa & Ueda(2017)2] 23S 7|¥ko 2 22ite}
QIeA L] 2 A4S Z|thgh Hiodsto] QehA Y S gt

7 BN 2
(1) B& 2T

20| G231 9okl AN W AL B Astel vl efal, & E50) A
BRFTEL 7Pt fste] Bae g el Aele viel, olgtel gejo] BEe

=

=] Qe SJBAIOIA AesHe FAAFEE 2AQk O R Hp-HAre Hchatshe

L

E2 /A1 AN E B PRI FAEY HEk thgat 2o
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JooX o

maxz,b_iEh,t [ M/;L,t+l] - % Vit [(Wh41] (3.1)

I/Vh,tJrl = (VVht - etzh,t) te 12

e
= W, + (—teﬂ - 1)zh’tet.

t

B8tV £ 27k h 93 SAae] 2% Flejet 2% Bake ojujgich Wi h %

% EAAe] AAre olulalaL, 2, = A4 7k B2 A4S ejujgich. a1t i Al
2 Uehie, 7 = 985]m ek whalsls 4|t 4] (3.1)8 EH 2] 24k tist
48, 2, = Thawt 2},
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gefol g 424 71014 ¢ +17] 59 9/2e] B8 458l ot 2% |

of vlgste] S7IskARE AR Fatel] vh|2eit), 28 ZAk2

H
rln
m
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>
=2
fu)
:olL_v

FAT A%, 0° & 7Pl olefdt Bt Dol 2e8e 79§82 47 E5Y
4 9leks Aol AT, Pe) $07} AT 427 B, 5T SApts 5U
ool g BeahA Hoks Mol BY IS ook, =3 2] 42 Aol 2AlH
(myopic)ol7] wj2el] Alzhol 221 23t Badh Sejz] BN sile] 07} 1

ELR

QA v =2 ohE

Ci+1
Eh,t|: _1:|
S

€

H
Z nh,t 9 =7 (3.3)
h=1 Yo

Ny € h7% FAA] vSS UEhdth, 4] (3.3)9] 22 &
_]

2 PARA 2 F42E RSttt A (3.3) ¢
saoxE g8 g3l e BN 2= 0)5 7PEth 4 (3.3)5 Fstd

H
€ = thnh,tEh,t (@t+1) (3.4)

16 ololl sl A= e HAH AT (2022) F=
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7] B&2 9] A (34)% 2o] AV 402 £2F 4 Utk Z, 7] HES ¢ +17]
O

Sheol tigt & A7 EARe] oAl Z|gigtol ok AR ghe2 A (3.4)9] ggol &
S(noise)@ol HalHA At 92i9] A, TVE the 4 (3.5)2 2t
1 &
TV;EEZ”hAth Zpi—1l (3.5)
h=1
(2) TR & 7|t} FAL=} H]F

ExAL Gz g8 it 7|ti7} Aolat | Balo e & 7] fd o] Exrt
)5 § 95 _Erx}x}h g2i9] 71x]|7F HEwl " (fundamental) 2 3]
a1 Fof fat 7] W% Agte}. o] Expape) ojef 3

ERt(etJrl):e:JrU(et—l_e:) (3.6)

e, = t7] 9elo] HEwel S Hiojsls #8824 =X} BEsks Zholoh 145 |
galE 7h2)(e ol TE2A] B 1e()o] ekl 7Fgslo] e F = et ¢, 2 Hols
t}. v WowE e o) 3|74 Ee} Tely maoloh

]

ET,t(etH) =6 +g(et71 _eth) +[T.,th(et71 _etﬂ) (37

g= FAH 259 HEZ el 2ot [Tt%t—27]°ﬂ*1t— 17] sotge) =
A}23e] olejo] W] o8 ekl clujisoln, h & Be447), 5 el

AR ofel2 B 7|7 2l 24 250 HES et Dol o @
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2| 5712t of2tr] 4] F:A=0] &0l tist 7|t E o2 AT 7tsAds Y
o] Bk sk Zo|tt.
B wgolx] Bat R BEE A0 R AAEL. (7] F 9 T4 BAe)
H| 52
- exp(BU, ;)
N = = heE{R T} (3.8)
t—1
&,

Uh,t*l - ﬂ-h,t*l +n[]h,t*2’

H
Z 4= Zexp (5Uh,t—1)
h=1

U i1 t—17] A0} 582 ojnlsher], ol ¢ — 17] Do} F25E ] o
ATy, 1)kt —27] EAR BB T, 1—5)) DH2 PB4 exp) 2 W
o go] AhH o 2 &o| £} vl o] SolUE Ystatent. 1t —27] &
8o]t —17] F8ol WHeJEl= AEE el m4o], 3 o] ¢Jujo] o]

[¢]

ridk
o
e

HejglEo] A B2 molx] 245 24 2EA] ulgo] ZAsHe 4] (3.9)

|
Frlgozn £ AY9 £A} 7hed shtel 54 gYoR dyHoz 4

o
1
rlr

N =npexp(—(e_,—e*)’/a), a>0

_ 3.9
npe=1—ng (39)

ot} 247} AWLE Bgo| B MO gHo|m, FeTt Wrjwd g At
olo] M7} Zof =t} o] 9JAIFY] ExpxSo] B8 wse| H AF5H Mg st

Hefiid ghaol o 7P #Eol @45 43S Wit

17 Ty = (6t _etﬂ)Zh,tﬂ
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30

QLA N i 2 F2i 7t 24A17F S AR E 4 Qlual 7P ot webA 2 A
e 24 OARE] 2% 34 30E27HA] 71 At AAIl 7e FERF ohu2} 34 30
= O Fol & 7hs oy, thek = SARA7E At AlRE - AR RSk R, Ak
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of 7ol mhet et oh23 ot

N

_ L& (3.10)

BieX

regular

‘ {1 7:E‘vam‘h
Xy £ A7t D AFAIl D215 Afshs F22HE YERL, X guiar & A
2218 Lretich, b, = HAIZE )% Fzol Zolsha]
3 AR (@l 2lA=)2 Y=, of gtol Xy, 2

regular Z_]' /E)]—Olél't’]'- regular 9‘] bz - Bl' = @7551‘3:1, X] "E‘ U;]» E}'——L— 7]';(-] O]'q
(B,—1~ Exp(1/))).
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T A i e S e P S i
7} 7 AR Q8] 22 FAe) HHFALL 2.5 34] 308 057} & 7H54o] %t} weba o] REe wast A
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€i+1
E —1] .
_ Z’t[ € } 1€ X,
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Yo
Zi,t* 1 = ‘X;egulm

~—

Xy = BGARINE A AR 53] 725 317 whizol D] $0.= 4] (3.2
9} 2T} SR X, gt = AAAIZI0l 7ol ofalA] 947 mhizol] SgAIZE Soke] &
B 0 ATt 9ol 207} A2 SAEch nfety ARk 2JFHAY 7
xS theat 2

&
1%

e,
Z —1‘2"' Z Zz:,tﬂ:ZS (3.12)

€ = 3.13
Nboth_’YO' Z Zit—1 3.13)

iEregular

Ny, &= AN QAR B gl g Aelohs FakAke] 5 RHdehe 40
oF AT #F e S A A SHEa Uk A (3.13)9] B
2(noise) ol Hlsi A A4 E .

L 24 AR
07| A= MCMCE AFE5lo] 24s 2 35}1
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oupe] AskelBAge) F2H ST A Sehol o2 Qg 24

. APdste e ANFEE R

YT e [ we mewd we | a0w | Aug [mend] s | o
F8A57] (202149 19 ~ 20214 129)

v HEl | 083 | 014 | 09761 | 09752 | 09737 | 0.0063 | 0.9657 | 0.9861
g ok | 15 0.3 11356 | 1.1221 | 1.6107 | 0.4044 | 04758 | 1.6107
h Zok | 0.3 0.15 | 03491 | 03742 | 03901 | 0.0526 | 0.2261 | 0.3901
Ui HEF | 0.83 | 014 | 05503 | 0.6450 | 0.6450 | 0.1972 | 0.1281 | 0.8106
B Zok | 1.5 0.3 53842 | 61664 | 6.6421 | 1.3049 | 33171 | 6.6421
Q g | 950 100 | 1461.92 | 1439.38 | 143938 | 169.20 | 119513 | 1680.56
Oc | &M\ | 15 0.3 07731 | 07701 | 07445 | 03070 | 0.0125 | 1.1464
Oex | ZmF | 15 0.3 27441 | 27967 | 27967 | 03602 | 2.2146 | 3.4733
gr&ate7] (20179 1€ ~ 20179 129)

v HEF | 0.83 | 014 | 09996 | 1.0000 | 1.0000 | 0.0063 | 1.0000 | 1.0000
Y Zok | 1.5 0.3 0.3967 | 0.3104 | 03104 | 0.1750 | 0.3104 | 0.8436
h 2k | 0.3 0.15 | 0.0057 | 0.0000 | 0.0000 | 0.0216 | 0.0000 | 0.0330
Ui HEl | 0.83 | 014 | 03954 | 0.3795 | 0.3795 | 0.1451 | 0.2585 | 0.5743
B Zduk | 15 0.3 29487 | 29722 | 29722 | 0.1017 | 2.8471 | 2.9722
Q A | 950 100 | 124052 | 123212 | 1232.12 | 5460 | 114571 | 1398.62
Oc | Z7F| 15 0.3 1.9120 | 2.0165 | 2.0165 | 0.2027 | 1.5457 | 2.0165
O | Ztvk | 1.5 0.3 1.5405 | 1.6899 | 1.6899 | 0.2649 | 0.9987 | 1.6899

F 1 B4 Metropolis-Hastings 20121521 100,00081] AlEelo]HE 7|Rke. 2 2451903
A A2} 2
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to]E] AlE oA tlo]E AlE 2ol
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<EIM-4>9F <R MM1-5>= 212 A 71AE 571 3L AAILE 7ol he
ot gk el mlA|= Eatol] tk AlEzo)ld Afolth. EojH NO=
A Do HHAIZE A7) 45 oju]she | 0~100% HsH= & HA) e <
Aol Zofshes FARAL HISS Sfulotet. QUGAIRE F7HAt BIZ-0] 0%11 /%ol
ARE 7P 10090014 k4 2 2 oyt ehe #HE RiE/del nlale 9
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N Nyip= % of N
0% 20% 40% 60% 80% 100%
S
100 32.67 165.19 71.50 45.60 36.53 33.69
120 32.67 155.48 68.12 45.01 36.08 33.59
140 32.67 152.31 66.03 44.11 35.58 33.51
160 32.67 142.18 64.97 43.00 35.38 33.47
180 32.67 143.34 64.21 42.55 35.22 33.43
200 32.67 138.70 62.79 41.95 3511 3340
gasie
100 38.68 3.1X10% 215.31 103.94 60.32 55.04
120 38.68 1.6X10" 214.95 103.95 60.40 55.01
140 38.68 5.1X10% 214.21 103.83 60.28 55.04
160 38.68 3.7X10% 214.92 103.93 60.31 55.03
180 38.67 1.9X10%¥ 214.62 103.71 60.28 54.98
200 38.68 3.0X10% 214.86 103.72 60.39 55.00
F 7P AR HRASVISH 8OIEIE FEsIo] 2T RATHCE 12> 42)E ALE30] 50048] Al
ol 24g St Aol et Wk
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<H |11-5> 2AIE EIIRL S717t 22723 0fXl= =1t

I Nyip= % of N
0% 20% 40% 60% 80% 100%
#8571
100 293.93 301.29 508.17 708.67 879.85 1,034.30
120 352.71 363.01 613.67 853.46 1,059.40 1,243.00
140 411.50 419.96 718.44 1,000.50 1,239.50 1,451.40
160 470.28 481.89 824.36 114760 | 141860 | 1,659.80
180 529.07 542.62 929.08 1,293.00 1,597.70 1,868.20
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Abstract

This paper studies the effect of Korea’s inter-bank FX market opening to non-resi-
dents and the extension of trading hours on the market volatility and trading volume,
following the government plan announced in February 2023. It is worth analyzing
the effect in a sense that the off-shore won/dollar NDF market has rapidly grown
relative to the on-shore spot market while the amelioration of FX market infrastruc-
ture resulting from the market opening is the one of the key issues in widening the

accessibility of foreign investors.

The growth of off-shore won/dollar NDF trading volume has been noticeable
compared with other emerging market currencies. As a result, it affects the won/dol-
lar exchange rate through not only the direct trading between domestic banks and
non-residents but also indirect channels through off-shore NDF rates. According to
the empirical analysis, the off-shore NDF rates seem to unilaterally affect the spot

rate.

The simulation results using the agent-based market model (ABM) show that the
market opening has little impact on the exchange rate volatility while the trading
volume is expected to increase steadily. Meanwhile, these positive effects could be
strengthened if the share of non-residents trading during the extended hours sur-
passes more than 20 percent of those trading during the regular hours. Also, it is
found that the FX market turmoil arising from the market opening could be manage-
able as the resultant volatility would remain at a similar level to that of the recent

global financial uncertainty.
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These results imply that no discrimination between residents and non-residents
and minimized procedural inconvenience for non-residents are required to induce
more non-residents’ participation because sufficient non-residents’ participation is
a crucial element for successful market opening. In addition, the government needs
to monitor closely whether any unexpected market turbulence occurs after the mar-
ket opening. From a longer-term perspective, the market opening should serve as a
stepping stone for the internationalization of the Korean won which is a prerequisite
for further developing the financial and FX markets and maintaining financial stabil-

ity of Korea.
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