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Abstract

In the current banking system, the risk of both sides of the balance sheet of the
banking system is not the same due to deposits with shorter maturity compared to
the facilities by the banking system . The need of economic actors to receive
longer-term facilities compared to the time of their long-term deposits, along with
the existence of current deposits and the payment of facilities from this place by the
banking system, has led to the creation of liquidity risk in the banking system.
Also, due to the possibility of preventing the bankruptcy of the bank through the
postponement of the defaulted facilities, the risk of paying the facilities to the
related parties of the bank and increasing the risk of non-return of the facilities
increases. In this research, within the framework of game theory, it is shown that
through the replacement of Central Bank digital money (CBDC) instead of bank
demand deposits, which is actually a structural approach to solving the problem of
external effects of the banking system, the liquidity risk of the banking system
tends to zero. he does. Also, with the substitution of digital money instead of the
demand deposits, the credit risk of banks is reduced due to the selection of better
borrowers for obtaining facilities. n fact, based on the model result, after the
substitution of digital currency (in both developed and less developed countries),
banks choose safe behavior, the central bank chooses no protection behavior, and
depositors choose trust behavior.

Keywords: Central bank digital currency, Demand deposits, Game theory,
Liquidity risk, Facility default.
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1. Liquidity Risk
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1. actions
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3. safe




USUJU/'/

L oLlaS 00 e ST aS canlize s 1,135 00 s olozel ;! oS es o slazelo
oyl 5 Sl Sl L8, (535 70 SOL L3, jlas ala ol gseme 4y axg
DS (0 093 sleod pw bl p (sl UL daxl o pie Ay ol a3l

LS es e slazel pas (B el a4y 4 = 13805 o slazel paco
S8, 5l as olosl gaemme a4 azgi b a8 00 pows iSTaS Cline oy
Sl STb 4 dnexlyo 4y posnal W30 0,8 5 (5,0 Sl STl (535 0 STL
QIS e 093 slrod yw lls

poe 9 Caled proal S 10,5 (o0 el 93 (535 0 S 1535 0 SSL

il ) Oypet Ol gy

SRPSCEURE < U QTC FEURNRVIIE < U U BPSTGUNE < G PUSPICH Poare
plol 5 00 o Cilewd (pizmed g d20 oo |y plB3 4 o yiwd ol Ll SSL
.».)«.QQLSA

ST a8 Canline s (SOb 4SS 51 (635 10 SOb Culos pas £ Culos paco
Cilemd g a2 i 5yl laSiL a1y pled 4 pwws ojlal (655 e
D20 i plxl 5 00 e

1 Cadseie SOb e 5 o STl Casline iy (655 o S dpstd a5 0
Sl b g slaalily luel davlgay a5 SOb S0 Loy .aiS o Sl g
S (oo Sy 1y 9555 son JSibe 4 (Sl

G eSS a5 csbininn 655 0 S St T Snedz O

Y55k sl -

sloaceuglhae 4 a Sl 51 yius 45 0,08 8429 ols Sl 98 ;9506 55L 2
s.,\_.u}l.b.a 45\):5 g Ql_..a laedl> Q.ll oy | m’}( YW 4.';:’>l.>).; Ql)ii)'l.g

1
2
3
4
5

6
7

. trust

. distrust

. protection

. No protection
. punishment

. forbearance

. states



B

Lasladl> pl 4 aaly G550
Wy K8y Lo LacSTl pyas 45 Ceul o 1SSy > o
Les oS i b o2 (655 0 Sk 5 0S50 Sl 1 LSSl 51,000 Leay
AV GJPRRET IR RERE CIRNTS INCX I R O SWIPRLA | ESPRV SR e
L g Jlzes o 95— Caxdg 93,0 (gl (Sl y5 Cdl> (i
el 25 Sy900 5 eSO JWlS G oril

(39 el () J9o

Bankrupcy CBP- action CB- action Depositor action [Bank action outcome
o punishment protection trust safe 1
° forbearance protection trust safe 4
° punishment No protection trust safe v
o forbearance No protection trust safe F
° punishment protection distrust safe A}
o forbearance protection distrust safe k4
° punishment No protection distrust safe V'
° forbearance No protection distrust safe A
\ punishment protection trust risky q
° forbearance protection trust risky Yo
\ punishment No protection trust risky n
) forbearance No protection trust risky 4
\ punishment protection distrust risky lid
o forbearance protection distrust risky I
\ punishment No protection distrust risky 10
\ forbearance No protection distrust risky ¥

Iy 355 Jsm 39S dazlye LacSTl dn po,e 45 Canl o pgmn > @

90 0 el ol oS ezl 1) ol aslgs 15 La Gl g oS canlgsyo

ol Ggliie ) 7 00 4 59536 Coundy
o3lasl an Lol aSST Jdoas wamdy ol 5o i Jlisns Jg 948 Curdg0

6@0&),&»5&.&)1.:.@‘_“4 "\-*—“‘))-“*’3"\—’)“)""\—9-’6‘59)}" £ o Lgl.%oé)#u

Ol (2855 g slaiel pas a4y el 350 45 (90,0 Cans plp Jlo0e

Coxdg ol )0 pee cl plpls 0l wales ) pee c b WS

1. Bankrupcy
2. Bankrun

il ) O oty




Bl

CBDC 389 pie Curdg 50 poxd Il 1Y) Jous

Bankrun CB¥- action CB)- action Depositor action [Bank action outcome
° punishment protection trust safe \
° forbearance protection trust safe P
° punishment No protection trust safe i
° forbearance No protection trust safe r©
1 punishment protection distrust safe o
\ forbearance protection distrust safe 4
1 punishment No protection distrust safe A
| forbearance No protection distrust safe A
° punishment protection trust risky 9
° forbearance protection trust risky lo
° punishment No protection trust risky I}
° forbearance No protection trust risky g
1 punishment protection distrust risky i
\ forbearance protection distrust risky e
1 punishment No protection distrust risky 10
| forbearance No protection distrust risky |14

hilay sl Jedoay Cundg cal 5o itz Js JolS (o Gl Cpndg0

SLoos i Gl 5 Sl 9290 STL o Jlezms Ui )l slvos

g o0 Fxo o pd Sl cewl ly 00 e g Ogend Ay s S0 00
g dwlys 5 S 4 ol Jgaz cnlple



Gl

CBDC _fol” sl 55 pozxd cdb> :(F) Jgur

Bankrun CBY- action CB\- action Depositor action |Bank action outcome
° punishment protection trust safe 1
° forbearance protection trust safe ¥
° punishment No protection trust safe I
° forbearance No protection trust safe r
o punishment protection distrust safe [
o forbearance protection distrust safe 4
° punishment No protection distrust safe \s
° forbearance No protection distrust safe A
o punishment protection trust risky 9
° forbearance protection trust risky o
o punishment No protection trust risky ]
° forbearance No protection trust risky 14
3 punishment protection distrust risky iad
° forbearance protection distrust risky e
° punishment No protection distrust risky 10
° forbearance No protection distrust risky i3

iJbazd gy 998 Cardg o

'Coglho 2l -

Sandg) JLzms Jom 09 Sl 0 56500 15050 aw sl Zongllas &6

g2 22l 5 O)goh (SOb el 29290

Jole dws an Cu o9 0pl 5o (6,8 Sl SOL cugllae @U (6w sl S e

R e

5 YL 3gms b )18 aule ) W3S s i3 (6 loxs Sl oS 9000 390

L. P N . e . AP
4S5 bl ) 0gd LSS5 (5l SOL &S (g0 1 (SS90
9 »))51;@ Cawddy W}LL:A—Y (o L)L"’ M)j Oy90 40 J.J Cound L

= . . = . . . f
VoS B S 0 p paae 9550 (5,18 SSL 45 (50,0 ¢ peme0
J.»S@&MS&M?M‘F\ Pwﬁx;’:}y}o5o”—|@;@o@%9@

1. utility
2. profit

3. Bankrupcy
4. Bankrun




g2 aly> 5 O jg0ar 6l GBSl Casglle ggae

CBDC 345 cdl> 50 (Siln SeSh cwglian :(£) Jgo

Bank utility states Actions
outcome
sum | Bankrun |Bankrupcy | Profit | Bankrupcy | Bankrun CB¥- action CB\- action Depositor action |Bank action
w 1 | 1 5 o punishment protection trust safe 1
I 1 | | ° o forbearance protection trust safe ¥
w 1 | 1 . o punishment No protection trust safe i
I 1 | 1 o o forbearance No protection trust safe ¥
o ¥ | | o | punishment protection distrust safe [
o + | 1 ° | forbearance protection distrust safe ¥
° + I | o | punishment No protection distrust safe ¥
° + | 1 ° 1 forbearance No protection distrust safe A
1 1 ¥ ¥ 1 ° punishment protection trust risky 9
E 1 | ¥ o o forbearance protection trust risky lo
1 1 + ¥ 1 o punishment No protection trust risky |l
1 1 ¥ ¥ 1 o forbearance No protection trust risky L4
+ -+ ¥ 4 1 ! punishment protection distrust risky Ly
1 -+ | 4 ° 1 forbearance protection distrust risky ¥
¥ + ¥ ¥ 1 1 punishment No protection distrust risky 1
¥ ¥ ¥ 4 1 1 forbearance No protection distrust risky 13

Al o g g 03 o Zoial Jule a4y laS 00 s Cngllae Al 1 laS 00, @
il b o slazz
03 s Caiol S5 A >lgn pyed 5 (Kl yg b SOL 5T 00 e Cuislo
Cwdds Cmglho +) A5 00w cdl> cpl jo cplply el 1,8 5 Ml
5955 (O3S 00 s Jasgs) gz Ly 5 (oSl )l Sl ST 0051 o0
LacSol 4 45 Loy 03 ol I3 a5 jsboles) w8 Culas (535 50 Sib
aipze Sl Bpo by p3b b sy 4 3500 (a00 HBS 4 i
plw o .o)ﬂu_a Cwaddy 00 y0d IS 00 o > ol 5o pl byt oo
S o S apmgllae =Y il g sy sad iy 4 RS0 s Lol
a0 0 (6 YL Sg 3l 5 A S0 s S (3L s 5 SSL S :Y.sgwo
il als el (8, (SOl LTS o oS Coppllao +Y al il g 99 oo
Sty Smgllas #) (plliy g 09500 dieo g (55 g I 58500 5

SIS

1. Deposit security
2. profit



Gl

.= . = \
59,3 6l po alivss 5l LlAS 00 s SO g0y slain] dlivso
ol stlain] BUadasy aST )2 1] oo Cosddy Capgllan pie ligloos yous
LSl 51 oyl s el 00 ypms 45 g5 Jloz! g Loy b olyo Sl
S dd wﬂ.}a@—\ )‘ché).w “h)j )‘)9 ub‘dfoéj.w Jamy PIRD O y94

S (o0 S |y ¢ Camgllae poma pae D9 )3 9 09
1390 Mlg> 5 D ygod I8 00 1w Caugllas fgaze

CBDC g5 ol 58 O1)10508 yw Caglian 1(0) J9u>

Depdsitor utility states Actions
outcome
sum Profit | Social |Deposit security [ Bankrupcy | Bankrun CBr- action CBr- action Depositor action | Bank action
4 | o | o o punishment protection trust safe |
4 1 o | o o forbearance protection trust safe 4
r | o 1 o o punishment No protection trust safe P
¥ | o | o ° forbearance No protection trust safe £
° | | ° ° 1 punishment protection distrust safe [
o | Bl o o 1 forbearance protection distrust safe ¥
-+ | | -+ ] 1 punishment No protection distrust safe ¥
¥ | | + o ] forbearance No protection distrust safe A
¥ ¥ o 0 | ° punishment protection trust risky 9
¥ 4 ° 1 ° ° forbearance protection trust risky lo
° v o ¥ | o punishment No protection trust risky I
o ¥ o VY | o forbearance No protection trust risky 4
1 v Bl o | ) punishment protection distrust risky I
| 4 Bl o o 1 forbearance protection distrust risky L3
Pl Y Bl -+ | 1 punishment No protection distrust risky 10
Bl v Bl +* | 1 forbearance No protection distrust risky Iy

ol Jlo o slozm Lole Loz 4 655 0 S Cosllae ali 10535 0 SOL @
Dyl Sy ols Jale 4

635 o Sl g Wigls pyzed b KiuSiy ylro bSiL 511 cloia alivso

5 9,000 0525 claixl ol el aS) Ldoay clain! bloday w8 colos

S Cgllae +Y (655 50 ST gl e gyamg, JSiie b 5 LSS

5 Cmlem (65550 SSb 5 gl pozme b (SoSl g s LSSl S0 e

95 Jdod) G e S Casllae 41 (635 0 SOb WS gy et

poze Ly (Sl jlzrs (A Sjgmoa) oSl ST (eloxl ol el

USion s LacSily e ) 4yl oy iS5 Cglos (655 0 SO 5 wigis

1. social
2. Social




By

4 g Cnlo (655 50 SSb g WS 13 ez 950 b g 4aSl 5 Lo STL
Syeme Ly g a8 ys LSl 51 .05 o oS Camsllas + (535 50 SOL e
Y 655 50 Sl Bl oty iS5 e (53550 S 5 055 L5 psea

Lloday S colos 655 50 SOk g Wigdh 4S5 eeSil 314 Jb alteso
A {JREC UK JONIN MRS IPSE JURE G APRVL RO DUSRPST SO ¢ F

Jesle LLsdasy 655 50 SOb i o 15 pymmd 3,50 laeSil 51 @l alteso
SOL S 1,8 pamd 3,50 LIl TS o oS =) Capsllas LS
.0)51‘5.0 Cawdd W}UGA . 6)5J'°

oolamdl Llsday 635 10 Sk woisS g3k ool oSSl 510 T golazl aliso
S35 o SSb g S (3l (S LSL 51085 o0 s Sangllae +)
Sy, LSl 510591 co cowsds cngllan + iS5 Colom b g oS 4
S e

il 25 Dot 635 0 SSb Cangllas ggame (al b

1. Financial
2. Stability
3. Economical



CBDC 344 oIl 33 (535 p O Cupgliae (1) Jaur

Central Bank utility states Actions
oltcome
Sum | Economical | Stability |Financial| Social |Bankrupcy Bankrun|  CB- action CBFaction | Depositor action | Bank action
¥ | e Bl ¥ ° [l punishment protection trust safe |
(d 1 ° El ¥ o ° forbearance protection trust safe 4
4 1 o ° ! ° o punishrment No protection trust safe 4
4 1 s o 1 o o forbearance No protection trust safe E
4 | 1 Bl ° B 1 punishment protection distrust safe [
4 1 1 Bl ¥ o 1 forbearance protection distrust safe ¥
+ 1 1 o + o 1 punishment No protection distrust safe ¥
¥ 1 4 o + o 1 forbearance No protection distrust safe A
+ o o + ° | o punishment protection trust risky 9
° + [ Bl ¥ ° o forbearance protection trust risky lo
+ o o o ¥ | o punishment No protection trust risky I
+ o ° ® ¥ ! ° forbearance No protection trust risky ¥
¥ ° 1 + ° ! 1 punishment protection distrust risky 1
4 + | El ¥ o | forbearance protection distrust risky I
+ o 1 o + ! 1 punishment No protection distrust risky 1)
+ o 1 ° -+ ! 1 forbearance No protection distrust risky 14

JUazs Jgr Jol (Sl coridg 50 cangllae &b -
i e sl Stz Jyp JolS tile Capndg 5 Ellan o

g1 Al 155 O yg0ds (635 g0 Sk g o LlAS 08 s (5w Sl STl

Jlms Jom 3975 pas Condy wile ()l sloSSl sl 6,8 sl SSL @
pood LSal doas Coxbg 10 ez 4 Cawl (pl 0,10 8529 A5 6y LS
3l o Caglhas +V (gl SOb bl plod (o el sriie JolS & g0as
el 2 D90t 6,8 GBSl Cougllas ggazme (nlply S e




B 7

CBDC olf” suiil> o> 58 (635 0 <Ob Cagline :(Y) Jgu>

Bank utility States Actions
outcome
sum |Bankrun [Bankrupey | Profit krupcy [Bankrun|  CBY- action CBH- action Depositor action [Bank action
¥ | | ! o ® punishment protection trust safe |
4 | 1 1 ° ° forbearance protection trust safe ¥
¥ | | ! ° ° punishment No protection trust safe ¥
4 1 1 1 ° ° forbearance No protection trust safe F
i 1 1 1 o ) punishment protection distrust safe [}
w | | | ° 0 forbearance protection distrust safe ¥
I | 1 1 o 0 punishment No protection distrust safe v
i 1 1 1 o ® forbearance No protection distrust safe A
1 1 + ¥ | ° punishment protection trust risky 1
E | | ¥ ° ® forbearance protection trust risky le
1 1 + ¥ 1 ° punishment No protection trust risky 1l
| | ¥ ¥ | ° forbearance No protection trust risky ¥
1 | ¥ ¥ ! ° punishment protection distrust rigky ®
F | 1 ¥ o o forbearance protection distrust risky |
1 1 + ¥ | ° punishment No protection distrust risky W
1 | ¥ ¥ 1 e forbearance No protection distrust risky ¥

Jlzs Jom B (il Candg 5o ()15 00 50w Consllas 1500 s @
Al o 00y ol Jole as jo s Koo leay )l |8 cll> b Slas
el Sl 50 a5 sl ) Sglss L5 09 od Jeol i g g olaix]
LS 9 9S (oo Jolo am )3 (9l poea alis 5093 Oj900 00
OIS 08 ps cpsllas il cpl pls by Jloline 30 oS col ( SinSis g

1392 WalgS 55 O)g0h



CBDC uiily il 53 015105708 pw Cwvgllae ((A) Jou

Deposftor utility [ States Actions
outcome
sum | Profit| Social | Deposit security |Bankrupcy [Bankrun|  CBF- action CBI- action Depositor action |Bank action
¥ 1 o 1 o o punishment protection trust safe 1
vl o 1 ° o forbearance protection trust safe ¥
¥ 1 o 1 o ° punishment No protection trust safe I
¥ 1 o 1 o o forbearance No protection trust safe €
| 1 E] 1 o o punishment protection distrust safe -]
1 1 4 | ° o forbearance protection distrust safe ¥
| 1 L] 1 o ° punishment No protection distrust safe Y
| 1 4 1 o o forbearance No protection distrust safe A
Py ° o 1 o punishment protection trust risky q
Py ° | ° ° forbearance protection trust risky lo
° 4 a ¥ 1 ° punishment No protection trust risky ]
o | ¥ ° + 1 o forbearance No protection trust risky ¥
VP 4 o 1 o punishment protection distrust risky |
Flr |4 | ° ° forbearance protection distrust risky IE
| 4 L] + 1 o punishment No protection distrust risky )
40 F 4 ¥ 1 o forbearance No protection distrust risky Iy

59,0 Jlees Jgr JobS (Gl Comdg 50 0655 0 SSb ln i3S o SSL o

23,00 9925 Sglis (635 0 SOb Zumgllan yo 35,56 Jole

I3 oty Sl Jlaz 5 elezzl (ble wpar candg 53 eloz! el
SS9 09 oloyl  SSh g cl> F1.0gd oo Jaws Joole cdl> g0 a4y
Slacdls )3 9 05 o0 S Sungllas =) (655 50 SOL iS5 olos (555
Ll o Cawsds Cngllas + Koo

30,0 0g2g K0 pgz e aS) Jdod das Camsg o :YQL,.'S‘ Jeleo
D9l sy Cugllas ¢ (555 0 SOl el slacl> plos

g Wly> 5 Oygon Ll )0 (655 50 Sk Cunglhe ggemme (nlnle

1. Social
2. Stability




Bl

CBDC olf” suiil> o> 58 (655 50 <O Cagline :(3) Jgu>

Central Bank utility States Actions
outcome
Sum | Economical | Stability Financial| Social |Bankupcy |Bankrun| — CBr-action CBi-action | Depositor action (Bank action
1 1 o 4 1 o o punishment protection trust safe |
! ! o 4 | ° ° forbearance protection trust safe 4
¥ ! o o | o o punishment No pratection trust safe ¥
¥ 1 o o | ° ° forbearance No protection trust safe ¥
! ! ° 4 | ° ° punishment protection distrust safe b
1 1 ° 4 1 o o forbearance protection distrust safe ¥
¥ 1 o o | ° ° punishment No protection distrust safe N
¥ ! . o | o o forbearance No protection distrust safe A
1 ° ° + | ! ° punishment protection trust risky 9
+ + ° 4 1 ° ° forbearance protection trust isky lo
o ° ° ° o 1 ° punishment No protection trust risky ]
o ° o ° o ! o forbearance No protection trust risky I¥
Bl ° ° + 1 1 ® punishment protection distrust risky g
+ + o 4 | ° ° forbearance protection distrust risky IF
o o o o o | ° punishment No protection distrust risky 1B
° ° ° ° o | ° forbearance No protection distrust risky I

Jbuzsd Jg9 09 Camdg 5o (534 Jols N-Y
S50 505l dmw Slagamal gooze jlaS Jolw Jluzms Jou 998 Condg 4o
sl 25 IS 4l ge Cewsds (3l o iz glacS > oliaigy)

(Fw) s 5 S3k eIl CBDC 39 urdg 53 3k JoW5 :(V+) Joaer

st %3

trust distrust
punishment| protection 1 2 -2 -2 1 -3
forbearance| protection 1 1 -1
. No
punishment protection 1 0 -2 -2 -1 -3
forbearance e . 1 0 -2 -2 -1 -3
protection




Gl

o/ 555t ol 556 <dle CBDC 05 coedy yo sjb Jolei :(1) Jouz

safe

trust distrust
punishment | protection 0 0 -1
forbearance | protection 3 2 3 0 0 2
punishment N 3 2 2 0 -2 -2
protection
forbearance N 3 2 2 0] -2 -2
protection

Js= 095 Sandy ;0 55k el onalie JB 595 Jgaz g0 0 45 )5k len
Dyl Hlejee Jol g0 Jlozms
aS Cewl > Jol Jolss «(risky, trust, protection, forbearance) Jsl Jols e

5 auS o olaiel 1A 08y i o plxl a3 (65L (g s slasil

SSb L L) (s dmp—iar 5 (LES an (o yiwd) Colos w35 0 SOL

JoYo an aS cnl ol aile gladbaswg S slo,enS Jolss ¢ Jolas oy
Sl ol 3 sl oS5 s bl i (58,55 S8 alor ) ilise
055 (o0 )18 el

s L8, L asTe el ol plail Jlas 5 o3l SOL 035l (ol ol o
9 Fa 35 45,18 Sk (S (531 Cenl filn S5m0 &5 el (nl Ll ]
SSb as!l Jdoas Jlopae 10 g 00l patin (990 o0 ol [ YU Loy Sy
)l Kb )L, (Vb Sty sl a8 5 Byt g Cole> & preal (655 0
w‘ )LJ) S o )LJ) ).;.:.t.: ‘_glj.’ ‘5‘0)&‘ cSJL’ &)"‘)"L"" ‘é}.usn ool u,u.wy )""
Hlace calseie SSL L g 00,5 Colaz (635 g0 SOb aSyl Jdoas cdls (pl jo 0,)las

el cnles (655 0 STL aild o oz 58 I3 00 e 008 b5
Cdl ol 50 a8 g aalgs (CawS>) (655 0 Sb s olezel oyl L)
‘°9—“’g5" ba..\..uc 5‘ )L:})j )tlé) )‘ kS"JL’ ASJLS )"""‘f” S g )l )L.\foé).».w di».)‘ )409)&‘-
SLd,y Jdodn 0o s 8 cewsl Jleial) ol JolS cosal jo 5 olos s
28 ohlaS s s slazel pas 51 50 pegze i g (Conad jgateo SOL ez 3




Bl

D)l 093 L8, et (gl o5l 5 SIS 00 e Cral bl 00l 092 50
iy asTm o b, i ol lo sl 5 635 0 S ,Se008 bl
> cpl jo cwl shppia 5 Colem 4 jgome Wo,S I8 00 pow a5 goleel
5 eleizl Bladan 655 0 Sk el Lo 5 Colos 2 (635 50 SOb ool o5
Ll 5 Jle Llodary oz 2 ol 00,5 sl 1 ange el goladl wls
SSb gt g JolS Coles &dlg,0 .05 oo alold aigy S 5l (solazil
oSl Sldes Sy, 45 555 o ol 4 ymie ciliie lacSil 51 655 0

el dral> gy Jooos Gl Al e a8 amd gy (635 0 SOL |, (sl
el S 5 Camdg &5 Sl oo Cemsay Jolss (nl 51 45T (cogee 435
] Jole5 S il oS (sl 5 olaidl ol Sl o 38,5 IS5
g3l |y Job 5l pad gyl g L) ;i 0550l 65050 g & Linecnn
e 5 (ol o b o s o el 28,5 S (5ol Jolss ol ol
TS o SSb Pl o (e (plodog 5,00l Cans (Son Sl 0S5
R L, (St Jdsa) e i olSal it Jgl ol 5 s
i ol 9 aie Jlozol Ll 5 (L8, i (sl 03050 0529 e 51 (30
S92 39z g Lalpd wais Jleiol (o g Cans (atuine bay5iS (pl latdl ol
Coley o e 2lddiog (535 0 SOk & s T dals Jlieplgieds )l
iy S sl S0liS 250 3k slo sl aiile (SL glo a3l Sy
7R slagald g (o, 5 by 035k S o o 003k Connd o S
Lo ol ol Lal taS o 0,08 9 bSO aulisl 5 sao )0 ¥V oal, S waile

Dyl uley (S aSed Sk odes Lawgs
5 Czlem 10 (655 10 SOl e 45 Sl 50 4 el (] 500 o0 43S
5 0 gyis) 5L LT s 6l sl vl Gilicie 3L L 1l
obzen Joy 3l 508 Jodoa Ll igd Sl )5 wib slaebslys sl Jdoa
WSS Ael egRge Sgw (S g wips Sl delsl wilys o
aS cwl gl o Joles «(safe, trust, protection, punishment) sgo Jolas o
S35 o SSb Ay 4135760 s i o plnil (el (55b ()l sla STl o] jo
S oo Lol ) a5 Culem ol (535 0 0L 0 oo Slaze] (CoS1>)
Lol 5l il ol )] o a8 ol ailianug slo 58 Jobes o Jolss ol
5jen o8y IS sl gl 1y (glatge 5 5y Joles o condl ilie S5k aige



B

S gwds yuusl LS‘)-.' Ls‘o)’.:iil 9 ..\.:.:Ssa ,Ls, Q‘“ Jolss u.»‘ 30 6yl Sl
OIS else Jedoar &5 55053 (635 70 b STz i)l (Sn)) Sl 1 )18,
GlaSTL L Lal caS o colos cdigd 9,409, S b o SSL S golaiil
90—l o i LacSTl an 1) jdas 5 Lid) o5lal 5 00,5 5,05 5 calie
d)bfd.:l.a),w h_iu.u..{) ‘YL: S guws ).305)1& aMLv sl (Siu.s:‘.) )Llé) Lé‘i’l" 4565)9.@)0
s oyl GlaSOb oyl (L8, Jdoas cls pl jo ams ey WL s 5
)W 392 5 (SOb pene g (S

(655 yo SOb cles pimen g LacSSl el L, Jdods 50 ),135 00 pns
Cal Bloday Jolas ) a8 > oS o ol 1) (655 10 UL 4y oleie! ppouas
Sgaw eyl 5Ll Loy L SOL sy el agy Cdls (elaiz] Jule g 00y
Aigd oo i oS Sgw 3l s 13500 e Az jo g &J”TG@ Cawddy oS

(pld 4 ow s o3l WS oo Cules LASL 51 Jolas ol o (635 50 SSL
dadsee SSL a0id) WS oo 0,55 5 il (g lw sl SOL L oSGl Jdoas Ll
(golaidl bloday 655 0 SOL adl> () o aies oo plodil ol L8, STl
Syl glaig Ld, oladl ols 5 cloix]

53 dn Jobss G ol cnl el oo 55 onl 1 i &5 psbples e
plda o as Joley sl (S3 0,33 pllas) Jlozmd Joy 9925 (e (Sb pllas
it G505 e ;L3 4 jamie g a5 SO ablhanny sl j9lS (SOL
(Jolss ool yo a1 > s o Sl p e Jols ol iz e ol ool
L (S sl S a5 Gloj g ol 428 5 LSl 5l colom 2 el (535 10 SO
a8 el (6535 0 ST oayge p Sed ol 4030 ed oo dxlge goladl Sok
25 Spaly a9 g0 ez 0050 paae  lalys cilizes glacs s ()T atyse
azlae lou b (SLaSls IS a5 o8y oS el oanlice LB Y- oA SOL ol on
el (Sb Sl cules @ ol (655 0 SOb gl oo

JUazms Jor JolS (Sl Il 50 (55 Jolei Y-Y
Sk dw Slapenal ggazme jlas Jolad Jluzms Joy JolS il Comdg yo
el o5 IS5 4 o0 Camoas (S 5o ilis lacS > obaigy) 95250




Bl

555 63k Sl CBDC ols” indiler cutios 38 (538 J36 (1Y) Jakr

JI! 525k (K )
trust distrust
punishment | protection 1 2 -1 1 1 -1
forbearance | protection 4 3 -2 4 2 -2
punishment N . 1 0 0 1 -1 0
protection
No
forbearance protection 1 0 0 1 -1 0

ool 83k Sl CBDC b5  owiile cuxog 58 (S3b Jols (1Y) Jou

Jsl Rk
trust distrust
punishment | protection 8 2 1 3 1 1
forbearance | protection 3 2 1 3 1 1
. No
punishment protection 3 1 2
forbearance e . 3 1 2
protection

Jo BB criilr Cumdg )0 gl o0 sanlive 358 Jsor 50 ;0 a5 5k jles
30 Jolss 90 ) e a Mg Jolad g0 L o SSL sloos pos slaay Jlozs
J=ol5 gl Cardg 4o 655 0 SOL S ey ST sl Jobs S cdas>
a Sl Jdoan 0,5 oo ol pae @ penad (S 0 35 plla) Jlizms Jg
do plB5 A g yiws pas gl oo e (6,8 LSS sl Jg Gl Ol
ol Jols S adly jo Jobss 9o ol g cnlil 1098 o0 axlae slaslislys

slazel 5500 e taias oo bl ol (55L (5,8 Sl STl ol () 5o
SPL g el ST ez g 0S8 s0d LLSOL 51 ulex (655 50 SOL taisS oo
.éé)f‘_;e 4.».».».) S’LQ-C sé}.:.v‘s;o w)j

G o SSb adl ol jo aSTz cocnl el (LB ) SOb puonad Jolas ol 4o
U"‘)"L"" ‘u_wsl \)9_‘> 0dL g siil.s &Mﬁ)} Wy5..x..5b_w sS)l.:J G..:Lo} &=



B

S, VL S, b slooor 5 (635 abe S 8 a3, (s SO
0 S s eelial 5 Sl 51 (565 e 5| 52 Sy
e o (ialS 1) canlio (g e glulils gl 3 5 05.K] 0925 pue 3 3L
Dgbee (Sl aSb o g)ltel S GhalS a4 e SSb LS, s
Jlzes Jom Sb aSlil jo g5l soos pew lilasle a0l Jdoay Kot
el anSS aolil 5 Byl 50 ) 3 o0 (5lR0 yw (5l g 010 D92
e 1S 55 SO A S S

oSOl ol s, Jdoas aST,> sl olazel 3800 pos L8, Jolas ol o
oS sy o py JLaiol 435 n e s & (K JLaiol 25
99 Sy (90 5 65l slred e (sl Jlezms s 9929) (Sb plls
Al oo HlAS 00 s i eleim] Bloday el i JolS & jgoas (aalisl s 8,0
odge o Sk Slles Sy Gidgr 5 3,105 0925 Sl Caos I (ol oS
L SOl 618500 5o GO (nlpl 5 Sl SSL LS00 o 5 ) loples
S (o0 eSSy 9 SYL (a0l

o=l Gl 48 ok ples tial Coles pae o638 0 SSL L3, Jolas 5o
ety L 4l 4 el (635 0 Sb Colex pie Sjp0 3 0 e 50
9635 e S 8 098 o0 4S9 158 515U 5 caliite SSb g el (gre 2
5 sleiz! Bladay e a8l 10)ls )18 (Sen Sl (n Sainge )0 Cundy 00
Slo bloday (L3 Joles g0 B 1) el \Soe > s iy golasdl Wl
a3sS 10 Sy Sl pl jo il 00,5 ST | poeual (g 5 dige Jud (g0lazBl g
i piY S0 g Conl Gliogs sage I3 00 s 5 L SOL (g IS Lo s
s 1 8l 635 0 SO

ol g g g b Jol g0y 5l Jolw cpl &S cl ] ax g5 LB 4SS
Sy GalS Jdoan asly wd el el 65l slo SOl ,l3, e o5
AL (2305w L Lol (0l Lo opl 5l (s &5) (Sl S 9 (5Ll
aS a8 5 Coles pas @ puendl jud (635 g0 SOL 0008 b3l wialgs daxlge
ol g L el 50 31 Jbo g golaidl Ll

Gk 3l i Jolss oy Sl T Jola 0l )0 s lim 45
5 g el ol Uy Sy slaod peas slorasy Jlims oo il
slzar Jlzms Joy o8 el L @8lgy0 bl o 3Ll (b oSl (65 pelas




Bl

g bt gl asls & b 5l (b ased 7S slra Sgo (( Sb sloos
S (SLs o g 0 e 1500950 |y 6, pelats ol o] it 9> G309 e
WS YL S, L g )il o 4 pladl 5 ol aslas cals (6,108 ale o
5 GBTleyw age o ol 0 09 o0 AuSll )y gk O 50

Dyl ee AT 10,0 &g

& 5 A
= O5=gaa ) Sy (pl ( SSb pllai o aalil s B,k 90 dpsy pr (0908 LSS
p3Y g2y SOb o linloos s (38,5 (glp ))13803 5 poze 90 y0 4S54
SOl Al aalizls Bk g0 Sy /dly o il anslas GLosl o |y cslo g 6l s
(S A (olbel Sl @y Caad I Ba00lsS Sy s b 00 s Jdoay
Oloj ar S Faonily O 28l o a4y golatdl 505k 5l e LSy
3 O E oy 5 Gl Glrod pew 925 LS 0 el Dowaily sbbos
00 Sy e 55 (R Sy ol 4 e S 45 s e
P YL Sy 5SSl b5 oo 5 (SOL a5l g ool .l
3,55 3 655 o Sk a5 058 00 ] 4y e (SO pllss LSl bl (SO
L) adS d o pal (oS (oo (O e SlaSL L o
g sslial Ealgi,s 555 5V S b ks cslasl 5 oSl aslitess
o e LaSOl JB8, (c2ie3S 5 (555 70 SO SIS Cale (SO Al )

e S S (s el Sy Sl

OIS 50 (Sl 00 s Gl 028,5 518 5 Jlams Uy G 5 il
Sy (S 4D )0 (s (i Wp3 o 22U ] (Kb pome Jlozo!
T00 Big t0 ouyuy a5 wiS' oo SSb 13500 5 5 jlaslpes ax g 1) (g Liel wllas
635 o STk 5l He5as oauay rals b aS el oy e e als | Fail
aledy (655 0 Sl aS J 50,0 (uizred b oo (EolS LSSL 5l coles (6l
s U Colem ol o SSL 5l cdgs (ol jblsay Sie) oS S8 SOb 4
Ol b g )cnlil st oo 4tnSil 5 ()8 SSL L g pll et O g0t 5 VL
Sl s LSl 5 Lel S o5l (slood s (sl Jlizmes Jgy o
Ol )L, LacSTl 5 ol oo a5 Ml (53355 sl S 00 58 S
AuS e bl 1) (Safe)



Gl

&l o pid
lasbly Jlos (VF e ) e 0liilye g Ldjaame o005, 1 e csaned
= S slmes s Lo 655 50 SOL Jlims o (oetily b

(VO golatil s, ol, ivgh ole dolidad  olamdl )| K25 aslijl 5
slgz lleml g5 o slos ) l5 5 Lol 4,k (VWAS) oo o Jous
Sl

2 Lejlie; gl 6 S il ) (VP 0) aal> (a5 (soe ()9
o)y, Sllllo  —ale dolil ad Lo g3l 4 ke o, S5, L o)l o] olaidl

Andolfatto, D. (2020). Assessing the Impact of Central Bank Digital
Currency on Private Banks. The Economic Journal.

Anthony, Nicholas & Michel, Norbet (2023). Central Bank Digital
Curreny; Assessing the Risks and Dispelling the Myths. policy
analysis, (941).

Auer, R. & et al. (2020). Rise of the Central Bank Digital Currencies:
Drivers, Approaches and Technologies. Bank of for International
Settlements.

Barrdear, John & Kumhof, Michael (2016). The Macroeconomics of
Central Bank Issued Digital Currencies. Bank for International
Settlements

Beniak, Patricja (2019). Central Bank Digital Currency and Monetary
Policy: A Literature Review. Munich Personal Repec Archive.

Bindseil, U.; Panetta, F. & Terol, I. (2021). Central Bank Digital
Currency: functionalscope. pricing and controls. ECB Occasional
Paper.

Bhattacharya, S.; Boot, A. W. & Thakor, A. V. (1998). The economics of
bank regulation. Journal of money, credit and banking, 745-770.

BIS (2017), BIS quarterly. Central Bank Cryptocurrencies. Bank for
international settlements.

BIS (2018). Central bank digital currencies. Bank for international
settlements.

BIS (2020). Central bank digital currencies: foundational principles and
core features. Report No.1, Bank for International Settlements.

Board of Governors of the Federal Reserve System (2022). Money




Gl

and Payments: The U.S. Dollar in the Age of Digital Transformation.

Bordo, M. D. & Levin, A. T. (2017). Central bank digital currency and the
future of monetary policy (No. w23711). National Bureau of Economic
Research.

Brunnermeier, M. & D. Niepelt (2019). Digital money: Private versus
public. in A Fatas (ed), The Economics of Fintech and Digital
Currencies, VoxEU book, March.

Carstens, A., (2021). Central bank digital currencies. putting a big idea
into practice, BIS.

Chiu, J. & et al. (2019). Bank Market Power and Central Bank Digital
Currency: Theory and Quantitative Assessment, Staff Working Papers,
No 2019-20, Bank of Canada, May.

Chiu, J.; SM Davoodalhosseini, J. HuaJiang & YZhu (2022). Bank Market
Powerand Cen-tral Bank Digital Currency: Theory and Quantitative
Assessment, Bank of Canada, mimeo.

Cocuzzo, C. (2020). Digital Currencies: A Toolkit for Central Banks.
Economic and Financial Analysis.

Collet, L. & et al. (2020). Are Central Bank Digital Currencies (CBDCs)
the Mony of Tomorrow?

Davoodalhosseini, Seyed Mohammadreza (2021). Central Bank Digital
Currency and Monetary Policy. Journal of Economic Dynamics &
Control.

Deloitte. Kumhof, M. & C Noone (2018). Central bank digital currencies-
designprinci-ples and balance sheet implications, Staff Working
Papers, No 725, Bank of England.

Fatas, Antonio (2020). The Economics of Fintech and Digital Currencies,
Centre for Economic Policy Research (CEPR)

Fung, Ben & Hanna, Halaburda (2016). Central Bank Digital Currencies:
A Framework for Assessing Why and How. Available at:
http://www.bankofcanada.ca

Gardin, Paul (2019). Shoud Central Bank Issue Digital Currency. Publice
Policy Master Thesis.

Hilsmann, J. G. (2003). Has fractional-reserve banking really passed the
market test?. The Independent Review, 7(3), 399-422.

Jackson, A. & Dyson, B. (2012). Modernising Money: Why Our Monetary
System is Broken and How It Can Be Fixed. London: Positive Money.

Keister, T. & C. Monnet (2020). Central Bank Digital Currency: Stability
and Information. Rutgers University and University of Bern, mimeo.

Ketterer, Juan Antonio & Gabriela, Andrade (2016). Digital Central Bank
Money and the Unbundling of the Bank Function. Inter-American


https://voxeu.org/content/economics-fintech-and-digital-currencies
https://voxeu.org/content/economics-fintech-and-digital-currencies
http://www.bankofcanada.ca/2016/11/staffdiscussion-
http://www.bankofcanada.ca/2016/11/staffdiscussion-

W)

Development Bank Discussion Paper 449.

McLeay, M.; Radia, A. & Thomas, R. (2014). Money creation in the
modern economy.

Mishkin, Feredric (2002). Economics of Money, Banking, and Financial
Markets. Addison Wesley; 6th edition.

Monnet, Eric; Angelo, Riva & Stefano, Ungaro (2021). The Real Effects of
Bank Runs. Evidence from the French Great Depression (1930-1931).

Raskin, Max & David, Raskin (2016a). Digital Currencies, Decentralized
Ledgers, and the Future of Central Banking NBER Working Paper
22238.

"The Potential for Central Bank Digital Currencies to Promote Financial
Inclusion™ by the World Bank (2020).






