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Parameters Notation Value Calibration Targets

Calibrated externally

Discount factor B 0.96 Standard in literature

Curvature of production n 0.66 Elasticity of commercial loans

Reserve requirement X 5.60%  2014-19 avg. required reserves/trans. balances
Interest rate on reserves iy 1.02%  2014-19 avg. IORR

Cost of handling deposits ¢ 0.02 Avg. operating cost per dollar asset 2.02%
Gross money growth rate I 1.0152  2014-19 avg. annual inflation 1.52%

Frac. of type 1 trades wy 11.19% SCPC 2016

Frac. of type 2 trades wa 26.86% SCPC 2016

Frac. of type 3 trades ws 61.94% SCPC 2016

Calibrated internally

Prob. of DM trading Q 0.22 Money demand 1987-2008

Coeff. on CM consumption B 2.33 Money demand 1987-2008

Curv. of DM consumption o 1.66 Money demand 1987-2008

Total factor productivity A 1.44 Rate on transaction accounts 0.3049%
Number of banks N 19 Spread b/w transaction accounts and loans 3.39%
Buyer’s bargaining power 6 0.9988  Retailer markup 20%

¥ 3-1 9= calibration Z23(ZA: Chiu et al.(2021))
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Parameters Notation KR Value(US)

Calibration targets

Calibrated externally

Discount factor B 0.96
Curvature of production n 0.66
Reserve requirement X 4.40%
Interest rate on reserves [ 1.02%
Cost of handling deposits c 0.0382
Gross money growth rate u 1.0164
Frac. of type | trades wq 10.94%
Frac. of type 2 trades W, 28.46%
Frac. of type 3 trades @3 60.6%
Prob. of DM trading 0 0.35(0.22)

Standard in literature

Elasticity of commercial loans

1970-2019 avg. required reserves/trans. balances
2014-2019 avg. IORR
Avg. operating cost per won asset 3.82%
2007-19 avg. annual inflation 1.52%

Online transaction ratio = 0.27

Online transaction ratio =0.27

Online transaction ratio = (.27

Money demand 2007-2019

Calibrated internally

Coeff. on CM consumption B 1.0256 (2.33)
Curv. Of DM consumption g 0.5310(1.66)
Total factor productivity A 1.3479 (1.44)
Number of banks N (19)
Buyer’s bargaining power g 0.8 (0.9988)

Money demand 2007-2019
Money demand 2007-2019
Rate on transaction accounts 0.3369%
Spread b/w transaction accounts and loans 4.47%
Retailer markup 20%
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Abstract

A Study on the Impact of CBDC
on Financial Intermediation in
Korea

8 (3 E)
3 W AF(GED)

The Graduate School

Seoul National University

This study discussed the impact on Central Bank Digital
Currency (CBDC) on Korean financial intermediation. If banks have
market power, a CBDC could have a positive impact on financial
intermediation overall by increasing competition among banks and
adding consumer payment instruments. CBDC will raise the interest
rate on checkable deposits and increase demands in the deposit
market. To cover increased deposit and interest costs, banks will
increase the issues of loans by lowering the interest rate on loan.
As a result, the size of the deposit—loan market will grow, which
has a positive impact on social welfare and the output of society in
general. Our calibration through the research shows that the
deposit—loan market is activated when the CBDC rate is formed
between 0.03% and 0.5%. In this section, the output of society also

increased by a maximum of 0.33%.

Keywords : CBDC, deposit, loan, interest rate, bank, cash
Student Number : 2021-20783
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"ol 4 9tk wiA=mo® CBDCE =de =7b7h Aot
%8 F A7) (post—period) 7t A=A ¢k7] wiZe] CBDC7}
o mAs 9FE AdTHeR Ak 2ol d4A4 auh
A= oledt eAMS S5ska CBDCF &= w4 /Ml

X
gJere w2 ¢ JEAZS AF3E7] 98] Chiu et al.(2021) 9]
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yia=g
= o3 o] g Eol Utk Al 3FeAE A
F9o #Fa F3Q Chiu et al.(2021) A A|Asla B
AABA AH R wgE fggow 3 AFAT AdE e
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Hiol FF ATeIM thEAol @ o] ths =elach.
A 37 EH
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2 A5+ Chiu et al.(2021) =9 RS TdE o] &3t
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o] el =2 R At gkt
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Tl 27HA] fr e R uy s, dajxiel Frujatol
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CM(Centralized Market) ©ol2t @tk DMolA= 7HAIS]  hufztgl
TujA7E el #E (DM trading probability) 2 A#E 3stt}. o] uwj
AR E = Azt yAlolvh CMeld = B AAFAZE BAgse o
o] wj ARE-E = A k= xAfo|Th
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QFEoFo]l AFAAFEe Rz AMERTE H<F (time deposit) ©] A RE
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D A - T
UB(x,y,h) =u(y) +U(x)—h

WA oA AERSFE A9 ok o) W ohE =FOR 149
F53 wdol b5tk olF WO CM DMeIA Y &§Fuist
2AZ ol #32 o

W¥(a) = max{U(x) — h + pV*(a’)}

s.t.x+1-a'=T+h+R-a

_4

9 FAe CMeld FojAel mgSUiE EAlolth  CMelA
PR x LN E FA EEES Pu, hwE AS FTh et A4
LEEYCR @F(), 27RAF(d), CBDC(e), A7 (n) = FAHHT
RE 7F Apate] BEoldg(i) + 12 He @o WE golth £
FAAA | AASA AEEAAR AT Aol ol 1/p0th.

$29 v3@) oA @t T 7] A e WE go®, v
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AA ARE B old &5 o] xF U ANS Fu 9 Folg
B3 ghat golok Frh: Zoluk.
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Azt 39 fgol dvkn sk 1M R9e AT Adw s
Wl 2wl e 2kl A

7 =
S woldoltt #del we] We + Y= KA oA webd
] S

_

[t

Zolar, v} %%‘Oﬂ e Ad v 9 ZEpd Zlolvh IAlE
12F j2 Fdsglar, FlAke] mgdarel R E Jlolth oYM L=

Z
=
FEHS e ol

Ll =RZZ
Lg ZRZZ +R99+Rdd

6 MET



WE FEAS e Aol A 7 wg
RS

Hek # CMelA e &8s
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[0,R,)ifd =0
Ro(d) = R, if d€ (0,8, (®,)]
Ra(d)ifd > Ry '(R.)

9l gel st oqulE sjdstr] olFlell, R, CBDC7F fl& we
ojAgolZkaL & g vk wkeR olm b 0o, dlEolAES
CBDC oz Rt} 2 Wefoa g4 gls 710113}. A= a7t
dA CBDC olxg= 4" FdodMe Fory e FEoldd
AA @7=owel o]AHE CBDC o|A&3 #h tha] @3, CBDCS
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A AN 2F=mel=3 CBDCE ojap&o] & ﬁolﬁk upAEro 2
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3) =¥
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wajo] Wold4% tiE BAE @ BolAor Bk g & 4 U

0 if R, <R,
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R, R, i 18 R ra B, R 1B > R’ R R, Re /B

(a) Regime 1: R, € (I:f(*l.li‘,,]) (b) Regime 2: R, € (Re1, Re2) (¢) Regime 3: R, € (Re2,1/8)

1% 3-2CBDC °jA& 723 tjE (EFA: Chiu et al.(2021))

wA AMA 7 (Regime 1) elgolz-&o] CBDC ojAb&RTE #2&
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Al CBDC7F =1# ™A o Folakgo] &2 ol Fobxl AHE ot
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217 o] &5 (0.30-1.49%) WA CBDC o]A&o] A=

g gl

SAQ AIE I
w33 Chiu et al.

Aol 2 AT

KR u]:r’-

T

(2021)

-

oAdE gesrd

=l dskel S A &/ stel ol =24

Al Hdl 1.96%, H%
Sltt.
olgf e %9} 192 Chiu et al.(2021) 9] calibration ZA¥}o|t}.

AAHE HY0.21%

Parameters Notation Value Calibration Targets

Calibrated externally

Discount factor B 0.96 Standard in literature

Curvature of production n 0.66 Elasticity of commercial loans

Reserve requirement X 5.60%  2014-19 avg. required reserves/trans. balances
Interest rate on reserves iy 1.02%  2014-19 avg. IORR

Cost of handling deposits ¢ 0.02 Avg. operating cost per dollar asset 2.02%
Gross money growth rate I 1.0152  2014-19 avg. annual inflation 1.52%

Frac. of type 1 trades wy 11.19% SCPC 2016

Frac. of type 2 trades wa 26.86% SCPC 2016

Frac. of type 3 trades ws 61.94% SCPC 2016

Calibrated internally

Prob. of DM trading Q 0.22 Money demand 1987-2008

Coeff. on CM consumption B 2.33 Money demand 1987-2008

Curv. of DM consumption o 1.66 Money demand 1987-2008

Total factor productivity A 1.44 Rate on transaction accounts 0.3049%
Number of banks N 19 Spread b/w transaction accounts and loans 3.39%
Buyer’s bargaining power 0 0.9988  Retailer markup 20%

¥ 3-1 9= calibration Z23(ZA: Chiu et al.(2021))
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A 43 8T AFAT

A 142 dHolg

2 AT AFESE dHolHE difE st sk FAIH O
AnE olgAAT. T A AAE @AW, AT E=ASE
Hkd sl ¢l #1569 AE9 HolE (2007-2020) & ©] 831
o] ¥] calibrations ¢J8lA4] Q3 dolE= e xEe} kTt

F3 M1 (2007-2019)
= 7M4%E (Inflation) 2007-2019

A F+H] 8
e 1970-2019 B #
(Required reserve ratio)

=&l A HlF
(Online transaction ratio)

0.27

3| AL
(Corporation Bond (CB))

AA-(2007-2019)

oq 9 0g

. 2011-2020
(Bank operation cost)
dZolAH8
. = 2007-2019
(Deposit interest rate)
Zo| 28
el 2007-2019
(Loan interest rate)
LTFEA T olAE
welle elxh 2007-2019
(Demand deposit interest rate)
CPI 2007-2019
o =
) 2007-2019
(Deposit)
H= 2007-2019
(Loan)
S 2011-2020

(Total Assets of bank)
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Feetsl Vs doleE MmmAnge W FFH o] &e)
Fol7h gte] o whe Zow etk £E Sq9 $gulge] @A
Fololn AHEE HEFE O BUT o5 wEHow B AT BAL
ARG W Skl CBDC olAH&o] T% W Zole 38l
o At £Gu g A5, e FHd doly £A7t AR
ZARGAT, Sevbebs 1A gk wed Lde ARARES 2
AEwltt EASGE, wlolxp geld HEA gL W gow
Alxtst 3l

2
N

3 2447

Parameters Notation KR Value(US) Calibration targets

Calibrated externally

Discount factor B 0.96 Standard in literature
Curvature of production n 0.66 Elasticity of commercial loans
Reserve requirement X 4.40% 1970-2019 avg. required reserves/trans. balances
Interest rate on reserves ir 1.02% 2014-2019 avg. IORR
Cost of handling deposits c 0.0382 Avg. operating cost per won asset 3.82%
Gross money growth rate u 1.0164 2007-19 avg. annual inflation 1.52%
Frac. of type | trades wq 10.94% Online transaction ratio = 0.27
Frac. of type 2 trades W, 28.46% Online transaction ratio =0.27
Frac. of type 3 trades @3 60.6% Online transaction ratio = 0.27
Prob. of DM trading 0 0.35(0.22) Money demand 2007-2019
Calibrated internally
Coeff. on CM consumption B 1.0256 (2.33) Money demand 2007-2019
Curv. Of DM consumption o 0.5310(1.66) Money demand 2007-2019
Total factor productivity A 1.3479 (1.44) Rate on transaction accounts 0.3369%
Number of banks N (19) Spread b/w transaction accounts and loans 4.47%
Buyer’s bargaining power g 0.8 (0.9988) Retailer markup 20%

¥ 4-2: calibration 23} ©o]¥

%32 ¢yt dolEHE npgo® HA3t calibration A3 o)t}
o g2 JEPH S22k Chiu et al.(2021) oA #2413k v]= do]H
Ay zholt}. exbt ®d Av|zF el ¥ (Buyer’s bargaining power)
oA & A7 v AAE B ¢ AN o= Holy Z|RhelA]
HEH Zolgtar & 4 Qlth. Chiu et al.(2021) w29 FH+o] wl=r
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5 ol&¥s ul WA uiEe] 0.80°% ugtval g o=
] [e}
2ol ZAZE flvk= e &g 5 Al

16 ; .H -I*F,- 1_'.]'| G

1

I

U



e
~

O  Data 1.6 | === Loan Supply
Model s 0an Demand

e

)]
—
N

=
n

o
1)
\%\

M1 to GDP Ratio
=)
N

0.3 le's)
0.2
0.1 !
0 0.05 0.1 1.1

3m KORIBOR Rate
a9 4-1 28 AFATF+ F

2 Ao A o] &3t calibration M1 §3l&Fo] T doA o 53k
TR} 7S Aoz AL By "W HEES F4ske WAootk (a)
I9& HokE W KORIBOR rateell W &8}eFe] wish oF/do] mde
FAA S} v As ¢ Aok v= vjwEdls We vt
&

sre] GDPOﬂ AAsE AF wlFol  ERTh (b)) e

(@)
=
o
=
&
o
:
OFH
Lo
rl
[2n
iy
m ﬂl
7
oft
o
il
(@)
o8]
)
(@)
N
tlo
=2
=
re
>,
2,
1o

A3 F WA CBDC =% Al ol&x&
BDC ©o]&A&o] A& 0 -

.C
F= E vAE A

=

Calibratione =3
Hsle] wE g et 4
0.03% TzrellAe oAdAlge] o'
Ut o] CBDC olzp&o] Wi wolr] o o8 "
2RSS BE QFECFS aUE ARRs]el 239 A%
A F o = WEo] gli= F3roltk. CBDC o]AH&o] A58t 0.03%7}F
dol7bd 1 wiRHE daaglrt syl AlFsith o= CBDC
ojAFFo] QT ET olAEe JFSE wA7] AFet= FIHoE
a2H|AEo] CBDCE o] Fste] ouiftirt Faxe 2AS WAstax
23o] o|AEE Eo|7] AlFEts FIo|th 22 o] FIho A o3
0ol ¢ Fol& ATz 7lel 741 3| 4] leh‘air% %01‘33*1 o =
weals Edd. Eolu
Aprro] HE HER B
FE 5 WFoof star, oo it JIFow UE %FAE ol Al #t,



2 5 4.6
)
w15 0] _1
& 1 50 g 4.4
- o B
a 1 c 5 —
o G Q
% 3 4.2
;05 4.5 |
0 4 gl =
0 1 2 0 1 2 0 1 2
l( 1/( IL(
2 2 0.5
= 0 0 +
8 S a2 o0
g : s
Aa-2 -2 o
-0.5
-4 -4
0 1 2 0 1 2 0 1 2

% 4-2 CBDC oJAgd] wWE &3

sHAwE CBDC o]#-&o] oF 0.5% olde] 4 =
djrldel FHaHs #@do] Wojxlnh o FihelAE 23] o
apefol razshAl w73t =

fin)
S
)
e
2
2
k=)

29 CBDC ©|A-&9]

S CduAFe HAdY 1.05% S,
gE=a8s 0.35%pstetets AS AT + Stk I JFo=
ke Aol 0.33% F7FeRAdth wl=e] A9els 1 ko] 0.30-
1.49%= -2l 9} tha Aol 7} AAINE, FJUrE} ol 1E17P FH T o| A&l
SE Al HlolEE Wl

werstm wolEA 4 Qe A @ & vk

)

) AFH Fo] wolA: Aol A9 CBDC £9) 4
Aol W Abg wlEo] BF webAa gtk Seue oA
= 20219

20 7HA AA Y A ZEHe A dFo] A= v]Fo] oF
18 A '“1]|fo-|[]



21.6%9 A== dAx A9 HlFo] Yobx= FAoth CBDC7F =90
2 o o]A&S JHH A ST E(0%0) ) AlSle] FAAN P

[e]

[e] =

nz 4 Qe AA7F gist E50] vk weF CBDC7F o A& S

7HRchd e3e] dR ¢kdA EAE CBDCE #pile] 8 AL o3

AHEES 4 CBDC Z=dolA olx7t A= ojof st #%ﬂﬂr
ul-o

7P A EthE Zo] CBDCES  E§l8ko]of

Deposit Rate
I~}
N = O

Deposit

——No CBDC - = With CBDC

19 4-3 dFH|Fo] FoJE At3YA CBDC &34

9] Z1¥2 CBDC ol#&o] 0oldzt: dw ) nFo] yopxivtd
CBDC7} w578 Aol vjx= &= vebd Aol

a9 "HE ge 2/exedl #wiR(HE3) 7 ekl
Fi A (FE2) = gk = vlEoln o= dw AY vFo] Yokt

= uEt. deAY viSol Eojed AAAHA 22kl Al
& o7t AAIL, ols evEds T8 STHE oA 39
A Aol AA= Az ojojiuh. 23 A AujHol
Aes de e S, desert 29 #s 7HE vk

= = AHAZE 59 we 7H e vk CBDCE olw =Elvt
w9 we e AE WAske HAASE F4dFH ol= AdAE

19 ] iﬂ ".‘r-_'”

Sl O BEE EASE 03 ol dE 977 Aasolor sl

o] e
.-'r ]



gstel SAARA dFoR ALY A de AW HlTol ALdFH
AAA H:=dl, CBDC7} olell #Al°ks HAWA
Ate] FAAA JFo 2 ZgetA == Zoth

Chiu et al.(2021) +=&¢ P& o]gs] LolHsgity, Aoz

CBDC E=fio] #AA ojak&eolr Egjo]l d A, duolas ds U

tEolA& stehs Bl AtiAIge] EAdste] 7o ¢ e Fo=E
el =4 92 A4S ojA& o CBDCZF E9jo] ¥ubd Q&
o Fo] s Aol EFe 28kl A FHoz Aol F§
SN E4dstel 7ol 4 Qe Aotk

CBDCx= g7k AHES X3¢ 545 7 o 34
A S BAdE, A2 BALY A AES ARgsE ok kel
stz o= FlEET Z&Fd AAE A v FHAR BE
A7t 715= o] ZeolHAl EAZE T2 7 Ut ARAR sHEE
Hfgsts 2 AATNORE o|xE AFwks ¢ vk FHIZde o)y
CBDCY EA4& #etstr] fAsiA We, AAg, Asfesste] g7
A AlAE] digk AFE WEstal ok agtd & 5 T

& As5S AAta, AAgAo R weofst= A& CBDC E4°
ALEl A Aol g Aol Blo|th,

o] E&eol dIANE &
tZx oz CBDCY Eol ut
Williamson (2021) o] 9]
F7retach 2 dtet S|
Ar FesHA wHEteE Folth il S
TAAQl AFE HYsHA = dskti. CBDC/F =Y=HAS o o
T3S Folda Absld AL F43A CBDC =99 #4 <t
ghokal, AyARlow 2@ 74A] 7B Stelx] CBDC7F E=4HEHAS #
AbSl A $Ao] FbE 4 qlvka siglth 1 ¥ 7RA] Mg S stdot
CBDC2] o]z}-go] ul-$- v f=o]ojof dtrp= Flo| gt}

@ “Central Bank Digital Currency : Welfare and Policy Implications”,
Stephen Williamson (2021)

20 A ‘._, 2 II



F2l =R CBDCEE ediAlgel =dE Fi ATE Stk
CBDCE stoo]7] wjiel] 71 T3t/ 4&& mAE o] nz 39,
wEAZel d eyl ek Slelld AREH FAoletn
ERFAAN, Ao Bkd o YA T A S
7k duidssilel g8 AT Al BAGAL] E&el wehlttal
& o oAk Adh ASA dlold wAE gskel WEdt oA
ARl vl dmlzt vk & 4 vk

WA MM “CBDC7F  ESiHofol  sh=rrh o] Al
Al olebar shglrt. o] 7S ElA Eukd CBDC7E S oA =
=YEE A HAS ARElE HGEud 0%l TR olAER
wlo] Anp Apg Ao s SRRl 9 vIE £ AT 28, A=
AFstARel CBDCx ¢ ohfst SH= 7H¥a 9tk Z237]¢
FTHAAQ =9 'k Bl ofeE = gtk B VIR ES RS
wAb AaEel @y oA FElE A el w@ed]
T/ Al ol "k olf® CBDC =9 F4F Fi
Ak sHARE Aolm e} tEA CBDC =90l 2% o]
FAAOAE Gthe e o AFE Fd wEth £ CBDC
Effol A w wE olAgR Lmsletojof dh FARA FA dE
T AAT

CBDCE obs ool obF wal EAlelth. @A sh9 AL
FEGA 01T 80d bl AmsA fAHel om ek olelw
el F042 CBDC £ esld AHA £2 opla,

e B3 FReAM] $A5L Qo Zolth ueh AAT

o] -7} WX mF=AF Chiu et al.(2021)2 w59 HolHE ZA

. ATE 109 wHolEhs #e 7IFe] @5 dolEHE
AREEFAA R FE917] o] F vkl FEAIRS EF, H 2l A
H|Zo]l Hojt A3 59 Hal EdEE urgdt A5z EAoldus
Aol 9o= Adrh &% CBDC E¢S & w 83 Fuxz=z
2ho]z] upghel,

21 A ‘._, ‘_]l



o] A= ettt

T

s

=

de AMAR Holg 9 7]

A6 F ES

|

s

SHA

1

T

o AT7F 7HA]

Aoltt.

Iy

Alel7]

i

eebt s FgdolH

oA <]

1A

3}

s}
7§'o

3 o 3

CBDC

T

el o

a5
A =2

=y

CBDC
-

J)

jairing
fils)

3 A =

O]

7}

TG A oo
] Fo CBDC2

Sedt B4 EolA

—_
fite)

aig

Stephen Williamson (2021) °l] A

K
ol
o3
i+

B

A
Ny

i

o

22



i o
23 53

Bindseil, Ulrich, Tiered CBDC and the Financial System (2020). Available at
SSRN: https://ssrn.com/abstract=3513422 or http://dx.doi.org/10.2139/ssrn.3513422

Orla Ward and Sabrina Rochemont, Understanding Central Bank Digital Currencies (2019).

Institute and Faculty of Acturaries

Barrdear, J. and M. Kumhof. (2016). “The Macroeconomics of Central Bank Issued Digital
Currencies.” Bank of England Staff Working Paper N0.605

Chiu et al. (2019) “Central Bank Digital Currency and Banking.” Bank of Canada Staff Working
Paper No. 2019-20

Dyson and Clayton (2019) “Broadening Narrow Money: Monetary Policy with a Central Bank Digital
Currency.” Bank of England Staff Working Paper

Auer et al. (2020) “Rise of the Central Bank Digital Currencies: Drivers, Approaches, and
Technologies.” BIS Working Paper No. 880

Bech, M and R Garratt (2017) “Central Bank Cryptocurrencies”, BIS Quarterly Review, September,
pp 55-70

Burgos and Batavia (2018) “Currency in the digital era”, Central Bank of Brazil Working Paper, July

Brunnermeier, M, H James and JP Landau (2019) “The digitization of money”, National Bureau of

Economic Research Paper, no 26400

Davoodalhosseini, M, F Rivadeneyra and Y Zhu (2020): “CBDC and Monetary Policy”,
Bank of Canada Staff Analytical Notes, no 2020-4.

Chiu, Jonathan et al, (2019) “Bank Market Power and Central Bank Digital Currency:
Theory and Quantitative Assessment”. Available at SSRN: http://dx.doi.org/10.2139/ssrn.3331135

Stephen Williamson (2022), “Central Bank Digital Currency: Welfare and Policy Implications”,

23 2 A2 gkw

L


https://ssrn.com/abstract=3513422
https://dx.doi.org/10.2139/ssrn.3513422
https://dx.doi.org/10.2139/ssrn.3331135

Abstract

A Study on the Impact of CBDC
on Financial Intermediation in
Korea

8 (3 E)
3 W AF(GED)

The Graduate School

Seoul National University

This study discussed the impact on Central Bank Digital
Currency (CBDC) on Korean financial intermediation. If banks have
market power, a CBDC could have a positive impact on financial
intermediation overall by increasing competition among banks and
adding consumer payment instruments. CBDC will raise the interest
rate on checkable deposits and increase demands in the deposit
market. To cover increased deposit and interest costs, banks will
increase the issues of loans by lowering the interest rate on loan.
As a result, the size of the deposit—loan market will grow, which
has a positive impact on social welfare and the output of society in
general. Our calibration through the research shows that the
deposit—loan market is activated when the CBDC rate is formed
between 0.03% and 0.5%. In this section, the output of society also

increased by a maximum of 0.33%.

Keywords : CBDC, deposit, loan, interest rate, bank, cash
Student Number : 2021-20783
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