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Assessing the Chinese Yuan as Invoicing Currency

Using Monte—Carlo Simulation

: RMB’s Quasi—Option Hedging Effect
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(International Monetary Fund, IMF) 5% 1= (Special Drawing Right, SDR) &
3}~ Z) (Currency Basket)oll E3E Q1D 20164 19 22 FLEZ olx|olRl
252238 (Asian Infrastructure Investment Bank, AIIB)°o] ¥4 &WHalith &
5], 5= sl 3t AAoME vl deste) RS o R 582
AYWE(10.92%)0] ARE o] fIetsl= 71FEs 29 7HHE AW E 53
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1) “Chinese Renminbi to Be Included in IMF’s Special Drawing Right Basket”, IMF Survey
Magazine: In the News, Dec. 1st. 2015 (www.imf.org)

2) “Yuan's SDR inclusion signals change in international financial system”, IKKEI ASIAN REVIEW,
Dec. 16th, 2015.
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Donnenfeld & Haug, 2003; Yi, 2009; Zhong—Zhou & Shutang, 2012). Fukuda &
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213} 917 (Pegging) 3H& AEE FASHE 20051 795E @A H4Eshks
7 88 ALS AL JQuCEEE, 2008). wEkA 2005 79 o] A7Xe] A
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Currency Invoice(export) — — — - Currency Invoice(import) | | Currency Invoice(export) — — — - Currency Invoice(import)

S19ks} g EERECE R

FoFE A AR (AL, F9 A AAESHFEA).

BA7)7 AA)(20154 7€9~20151 129) 126701€<] ﬁxﬂiﬂ—rﬂ% Az FAkstsl

& W 200997 91918} AAEBAE Az A SHAH<E 3>). Z, 20009
A LSS e FYAAEIE FEAAES ) FRuch o} H%ﬁ‘r fEol o
AT,
<¥ 3> 9Ioks) 9 Gejshel QWA AL 5
(1 9)
A=) (=) FEEAACARH)  FHAgCHEH) Hdlgk (M)

r2
il

B R I e e B L e e e i R B s e R e I = R
2005 13.7 0.00 13.7 2.3 0.00 2.3 0.1 0.00 0.1 21 0.00 2.1 2.5 0.00 2.5
2006 20.6 0.00 206 1.7 0.00 1.7 0.2 0.00 0.2 1.3 0.00 1.3 2.0 0.00 2.0
2007 18.6 —0.02 186 1.6 0.00 1.6 0.3 0.00 0.3 1.1 0.00 1.1 2.0 0.00 2.0
2008 17.0 -0.04 17.0 1.4 0.00 14 0.6 0.00 0.6 0.3 —0.01 0.3 2.2 0.00 2.2
2009 42.1 -0.02 42.1 3.5 0.00 3.5 1.0 0.00 1.0 0.7 =0.01 0.7 4.5 0.00 4.5
2010 52.7 0.18 52.5 4.4 0.01 44 0.4 0.02 03 3.8 —0.01 3.8 5.2 0.05 5.2
2011 54.7 0.71 54.0 4.6 0.06 45 0.8 0.03 0.8 34 0.02 3.3 57 010 5.7
2012 61.1 1.20 59.8 5.1 0.10 5.0 0.8 0.05 0.8 3.6 0.04 3.6 6.1 020 5.9
2013 67.7 1.92 658 56 0.16 55 0.5 0.02 05 44 013 4.3 64 022 6.3
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2014

57.4 1.76 55.6 4.8 0.15 4.6 0.6 0.04 0.6 3.8 0.08 3.6 56 0.23 5.5
2015 51.9 2.11 49.8 4.3 0.18 4.2 0.5 0.07 05 3.1 0.08 3.0 52 0.34 5.0
37 457.0 7.80 450.0 3.6 0.06 3.6 1.6 0.08 1.5 0.3 —0.01 0.3 6.4 0.34 6.3
gejgis BAVRE 27|10 ASHoR $F AAEE SAE ekl xﬁﬂ 73k

(126719) &<t AAlgslrA]& 45729 SAL=E 71iﬂMﬁ Pﬂd W} & 2005

URE F243] Z7tsle] 20130l 67.7%0] o] skal = FAlo|th

<¥E 4> 9Iots} 9 &3 Wk vsEA
il ek HSX A A4 AL = ik
dsl/delst wisk& 126 0.0012 0.0272 —0.0821 0.1739
Asl/91ctst wisk& 126 0.0033 0.0271 —-0.0815 0.1742
dayaizt 3 & 126 1090.4 111.7 915.9 1462.0
Asl/9)etst 3 & 126 162.0 25.3 117.5 213.9

As/deisier Nay9iors Makie] Bit
B BA0R (Zero)3h T Bol B7Ho i o

Holx, WEAS 717t 02729} 0.2712 syl WET Qay/ots) W
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AZF <3 5>l AAEAT. fAEs}F vlE2 (7H1) oA AAEE miel gho] ‘3]5#"‘
eslol o fiQtstmet AAZE ol Fojivkar ZHgsigly] wiitel W 50.4%% §
AF o2 50%9F thEA] kol s AlEeolde] T3NS AT 5 9l

W 5 #3A 37 wEExd  HAxg  Adw
kst wjE 20,000 50.4 28.7 1.0 100.0
Ardelst Fasks 20,000 1,102.6 94.8 812.1 1,507.6
dAdelst dEHsA 20,000 97.5 30.0 35.4 277.9
A/91erst Hskg 20,000 153.0 13.2 113.5 208.0
A/91ekst F-EHEA 20,000 20.3 5.3 6.2 48.8
AAE 34 (D3 20,000 466.0 34.7 347.0 647.0

T AATIFAY B9 107 (D) o2 3R A

AA dslygeist o] Ha
1,102.6 o] A%k EA1 4
& 162.0¢, AlEHolA
4>), AAEITA T dA
ASFE YEFHTH( <19 5>),

<9 4> #AA] & AlEFold g vl

USD distributions (actual VS simulated) CNY distributions (actual VS simulated)

T

s =
gej3t AAEste] 22 Atsl AAlEste] w2
FoAEYold EERE(HA), AA 8 Ex(44)
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A%k AA g2 A glo] AdsiA AlEdold F4 HASS itk

<% 5> AlEdeld ZAAlEsA i
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a2 <
|
c3.00'e+':)8 4.00+08 5.00I8+08 S.OOIS+08 7.00'e+08
KRW denominated (million won): simulated
FiAA AAGsEA DA (FRA). Mgl AASsA F (9-3141)

S AlgEold AuE vgon AR AAFNFA dFL MAE A4
2912 BASI AHSE MRS BE 94 B ek o] AFLEE w2
B OW g e EASA ghelth uebd BARYS OLSE Vv ¥A 5
Govl, WA F Y IRAYS FAS] Astel olRAY B4 OLSE S5
ek, SARNRG L ofels) o] BN AAFHFAS AFeoldon wxE 2
ABSFA S JolE FEUEE ot ol AABER AFH AAFHFA o)
ABAIHOR EEH AAT AAFAFA skl MAE a4 B
Agolth. e ATRPe] 1AL a ASUFE ABsHe B 249 g
e Alg ool

dsz (BCIs BCLListorical) = 50 + 51 CNYp?"Op + 52 Fquan + 53 FXVyuan
+ 54 FXusd + 55 FXVusd + €;

o, BCL,uiatea AspH S AA)E A (A E el A), BClyorical @Al AspA S A5 5kA

dif f (BCL syuiated> BClystonica) @A Al O AF}e] o], CNYprop 43t W&, FX,,,, %3t &8, FXV,,,

QAetst FEWUEA, FX,, 2o & FXV,, 923 3eWEd, ¢ oA ~iid

imulated >
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6). = etstel ek dAglel & E3ke] a3 dauEd

gk AA S AE Aerl7ls AR A8etal S-S BolFe At o
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+
off ot EH et

Ol

oA HEE dyhs shgo] dod A5 el dshnvls dAH R doet
7l ds ke Adsa & 0 8 Rl SEEAdol
dif f(BCL, 10100 BChitonica) N FIAE GEO] S A olohs Aoz 4714 SaWshs
o] 08= FIshz FaelM FHsjor Fth 5, AFWEAHLS AAEIE 3"
Fotel gt s SuiE A e e VAR 28 ] W
ojth. H=ol ¥ Aol F8 Wl AJSHNEL diff(BCL, i BChisioried) 1 3
F& WA B AR e ey oledh Avks A SN o R

lete] AAlgskrxel et @AE FFH S et 5= {l7] wiiel 9l 2

<X 6> WA B8 FEEE §7 Aol AT 3 RA

2yl E¥2 ®¥3 RBP4 EIY5  EIYPs RHIF7  RIFZ  EFPY9 EFI10

W OLS quantile quantile quantile quantile quantile quantile quantile quantile quantile
(0.01) (0.05) (0.1) (0.25) (0.50) (0.75) (0.90) (0.95) (0.99)
NV, -2.304 20796 -20.289  -11.137 —12.084x  —1904  13.637#+  18.426+  12.893  —14.631
PTOF (5047)  (93.784)  (14.147)  (9575)  (5713)  (3.873)  (5.130)  (9.153)  (12.878) (17.838)
Py 205.6226m 10480755 204.893sks 203.626sss 207.007ssx 209.532s 212.779+s 215341wsx 20029655 207750+
wlo(1849)  (7.915)  (4590)  (3.286)  (1.950)  (1.322)  (1.723)  (3.109)  (4.328)  (5598)
pxy 3465w —100.967sss ~57425%ss ~33.885%s 21770ws  T8.724sws 117.499%ss 1682415 200.851s4s 255.180%ss
wio(5.964)  (25.790)  (14.744)  (10.928)  (6.505)  (4.424)  (5.744)  (10.370)  (14.229) (17.144)
P 1534.449ees 1527, 64355 1456.980s++ 1463.911sws 1490.41255% 150999 Lows 1534, 173+5+ 1567, 189+s+ 1618 455+ 17132850+
wen - (13483)  (53.766)  (33.127)  (22.275)  (13.153)  (8.925)  (11.827)  (21.259)  (29.645) (40.060)
pxy | 028963 —00498 157109 408.813sss 578.985%sx 632.0426s 683.040+s B61.036+sx 920.465esx 111467288
wno(96.607)  (127.867)  (84.259)  (57.414)  (32.884)  (22.349)  (29.681)  (53.879)  (75.036) (96.776)
goe ~L33etOdss —2.36e+04% ~1.05e+04 —§822.385 —120e+0kers—160e+0dew—1 9Be-+Odrer—2.48e+0dser 2.2 e+0ee 2.2 H0l
ST (2134.159) (11430.265) (6836.999) (4796.318) (2820.831) (1910.387) (2507.572) (4531.216) (6326.375) (8329.333)
pseRLzldO 0.72 0.29 0.37 0.41 0.48 0.52 0.51 0.48 0.46 0.45
N 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000
T FEEe Yl dAEE =AE 10°9(1099) o2 ket X%, 2yl OLS 37244
polw, quantile(xx)& (- )¢re] nl&ol d)F3t= w915+ (quantile) 5] AR Ay}, wE 2y
2 o] ®AH4 (heteroskedasticity )& A8 239
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A= A 3R 0w Qlete] AAlEstAlel o
oFgk 4= gl7] wiol 95 A S FUEE skt
=99 TN = FEAEHE (Bootstrapping)& 083 AHe] 2 W} 4=
A= HollA FAAS Zﬂ%ﬂdﬂr FEZEHFE AlEYolde] dFor REAE
I 2 A AlEY S EFetH Ao 5 St ¢ otk o] FEX~
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I 20000008191 Aeleld AAS FEE Qo] pEasd
A #E5AF ke R M g vk ey 2 i
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= A IS FEATIAN diff(BAL,,, e - BC )7} 10% ol3F 2

=
05% o139 759} ol FeA Aol GRL WAL A G FEA A

HolFET

historical

<X 7> d3y/9erzt AEA =71 AEH|A 7EEA

HEA kil 4 #5A ot RE=AA} HAx = gk
1eks} vl 20,000 50.4 29.0 1.0 100.0

9% /9193 :@% 20,000 126.3 46.4 36.3 646.2
Q/9ersl ST 20,000 29.3 18.8 6.4 372.9
@xﬂiﬁ}fx %ﬂ) 20,000  419.0 98.8 102.0 1,600.0

Atst HlE 20,000 50.3 28.9 1.0 100.0

30 /%193t h% 20,000 126.9 75.9 21.8 1,435.0
d/9ersl ST 20,000 44.6 40.9 9.2 1,064.2
@xﬂiﬁ}fx %ﬂ) 20,000  420.0 154.0 90.2 3,460.0

Atst HlE& 20,000 50.3 28.8 1.0 100.0

i Qd/9orel g 20,000 127.4 109.8 14.4 1,940.7
/¢1ekst e EAd 20,000 59.6 73.8 12.0 2,668.0
@xﬂiﬁ}f (43} 20,000  421.0 222.0 44.7 4,650.0

Atst HlE& 20,000 50.5 28.8 1.0 100.0

50 A/$1et3} & % 20,000 128.4 156.6 9.5 3,663.2
d/9ersl T 20,000 75.7 131.1 13.8 6,553.8

AA &3 A( %ﬂ) 20,000  422.0 311.0 30.7 9,370.0

29 AlEelol el M 7bg 39 4ol A AAE Hhst ol $1ksh B-amEA ol
el B9 AAEBATAY QB MAE JFH e BASY. AR

- 130 —



off Al

fLe

=

sh/<e| s}

fius

4

FA 71 o

©

T
-900.038

thal 7H4
20 vs 40

Hlold FHo= yehd 23 7hed fietstel ZEE A9k 314

jEo

o)

a3tk (7F4 3)ellA

S

Al
uhgo & QoA AAE 3]

=

=

"
-638.891046.342

1
638.332

20vs 30
20vs 50
T
47364

= AlE o

=

=

e 7}

WA Z7) A BHolder FAE Ax

L=
L

r
106396

7}

=
S

o] 2058 5074

gel

)
o
o

FATH <3 8>).

S ]

file)

%

BF sAHeR

o]

o
=

(=8 #AZt

™
o

Zolo] et ¢iokal AAEHE S

&

s ik

o714 7144ol f1¢tate]

st

bl ALg W]l

R4

0.0399)3

EERERE

0.520), 20%} 4o

- 131 —

o8} AL HlEe] BAE 5% frol5E UlelA BAMeR Fol(p
o vk (< 7>), )

AR Aol HAHA ke (p

b 2EHAH(p=0.135). 12t}

=



\n
=
®
$
=
o
i
(@]
&

<H 8> 91918 WEA Z7 AEeelA 3R

TRl E32 B33 Ea4 595 236 Ea7  Eds Ed9 2310
HEA W\ F OLS quantile quantile quantile quantile quantile quantile quantile quantile quantile
00D (005 (01D (025 (05 (0758 (0.9 (095  (0.99)
CNYprop —951.392 —1520.552 — 414,607 —137540 L+ —1 298167 —1 241 156 —1 233,562+ —1330.723 % — 144,356 — 1583185+
(15.388) (30.161) (21.625) (18.383) (10.326) (6.917) (10.560) (15.085) (22.106) (29.040)
FX,,,  1687.917%k1242,688++1414,618%#% 1493 50741 627,75 Lk 1691 69 15 1701.388 4+ 1785.1 3245+ 1859,32 34 1981,41 2sokx
9% (15.467) (28.406) (20.434) (18.531) (10.961) (8.147) (12.003) (15.371) (21.796) (21.819)
FXV,,.  56.713 —1870527k—1671.363m—14611090 —917.541 s — 152,605+ 878,36 5% 1777.049#2057. 4384442331 94
(65.637) (110.140) (73.827) (71.953) (46.199) (36.451) (53.229) (63.556) (85.977) (85.787)
pseRLZIdO 0.766  0.514  0.5386  0.5505  0.5655  0.5619  0.5566  0.5957  0.6433  0.7349
CNYprop —938 575 —2503,085 e —2040,064w% —1923.75 1wk —1 682 207 —1500.05bvrx —1 620.6290mw —1830, 527 % 205284 2k —2306.71 ook
(24.921) (27.259) (19.092) (16.831) (9.693)  (8.317) (14.141) (20.149) (22.096) (28.659)
o 1710.357666800.86 05 1182.51 2401 327.26 1] 564.17 26065 1711 509085 1737.730055 1892.996%55 2032, 0095542247937 s
35 (34.401) (22.153) (14.421) (16.458) (9.124)  (9.200) (14.989) (18.356) (15.982) (20.942)
FXV,,, —32.581 —1017.93%kk 120202 m —1162.253 05 812, 876w —230. 5005+ 828,49 9 o 1583, 9324417635524+ 1860, 968w+
(112.320) (49.722) (55.233) (69.718) (43.425) (40.958) (64.889) (75.798) (59.107) (61.899)
pseRLZIdO 0752  0.4922  0.5136 05255  0.5462  0.5532  0.5763  0.6593  0.7221  0.8182
CNYprop —900.038 % —3160.174e: —2732.87 3o —2A88.92 7w —2161 966w —2013 0ddbors —2118,63 ek —2417 986w —26.30.893 = —2081 365w
(36.576) (26.417) (20.187) (14.286) (8.317)  (5.120) (12.627) (23.497) (25.252) (42.219)
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Assessing the Chinese Yuan as Invoicing
Currency using Monte—Carlo Simulation
: RMB’s quasi—Option Hedging Effect

Min—Kyo Seo
Yujuana Min
Oh—Suk Yang

{;Abstract:

This study analyzed the impact when Korea expands Chinese Renminbi(RMB) as invoicing
currency on the trade to China using Monte—Carlo simulation. Primarily, we analyzed the im—
pact on the balance of Korean Won(KRW) converted from RMB in a case that simulated ex—
change rate(Korean won to Chinese Renminbi) and realized historically identical probability
distribution but in different stochastic process. In addition, we developed the simulation of the
case where the volatility of RMB to KRW exchange rate abnormally expanded.

The major results found in this study are as follows. First, in the case where RMB ex—
change rate simulated in identical probability distribution but in the different stochastic proc—
ess, no matter how much RMB was utilized as invoicing currency, expansion of the RMB ex—
change rate and exchange rate volatility operated as positive mechanism to increase the KRW
converted balance. Secondly, while the expansion of US dollar exchange rate volatility pos—
itively influences the balance on average, it caused a polarization of balance, which makes un—
der—average—balance lower and over—average—balance higher. On the contrary, the expansion
of RMB exchange rate volatility even shows a similar mechanism but the impact is more
moderate than USD exchange rate volatility. Thirdly, as RMB exchange rate volatility ex—
panded, the balance of translated invoicing currency (RMB) declined, whilst the negative im—
pact of RMB exchange rate volatility on balance of translated invoicing currency(RMB) showed
diminishing effect. Lastly, the influence of RMB's exchange rate volatility through RMB usage
ratio trends similar to bull spread strategy, which is a combination of call option with put
option. Therefore, since RMB usage in invoicing currency could spawn a hedging effect, cor—
porations might utilize RMB as a strategic device for maximizing profits.

<Key Words> Chinese Renminbi(RMB), Currency Invoice, Monte—Carlo Simulation,

Korea—China Commerce
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