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Introduction

Two recent policy developments in the �nancial sector:

Post-Aug 2019 Loan Prime Rate (LPR) reform; and

Experimentation of Digital Currency Electronic Payment
(DCEP)-China�s own central bank digital currency (CBDC).
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LPR reform - Benchmark LPR calculated by NIFC based on an adjusted
average of preferential lending rates.
In essence, it provides PBOC with more direct control of market loan
rates, but pseudo-macroprudential characteristics.

DCEP - CBDC that is account based, peer-to-peer, centralized (count
towards PBOC�s liabilities).
In essence, saving of paper money velocity-based transaction costs
(Barrdear & Kumhof, 2016; Berentsen & Schär, 2018), in a position to
pay negative interest rate (Buiter, 2009; Agarwal & Kimball, 2015), and
potential �nancial stability tool.
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Money Flower - Bech and Garratt, 2017
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Outstanding issues wrt CBDC design in literature

Should CBDC be:
1. Token- or account-based? - DCEP is latter;
2. Interest rate/return of CBDC (Meaning et al., 2018) - Trading at par
vis-à-vis other assets?
3. Point (2) also concerns its usefulness to act as a policy tool to address
zero lower bound problem (Agarwal & Kimball, 2015; Rogo¤, 2016).
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Related literature

Niepelt (2020) - CBDC as �Reserves for All� violates equivalence
principle & have macro implications.

Barrdear & Kumhof (2016) - CBDC could raise GDP by 3%; CBDC
to act as a second MP instrument.

Agur et al. (2021) - optimal design based on preferences over
anonymity and security;

Keister & Sanches (2019), A trade-o¤ between welfare gains and
other negative e¤ects (investment reduction, bank-funding cost
increase);

Fernández-Villaverde et al. (2020) - more stable during crisis;
Andolfatto (2021) - increases bank lending activities; Jia (2020) -
adverse e¤ects on investment and output.
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Additional context to consider for modelling

Some contexts unique to China:

A large share of domestic lending tied to housing sector - a "housing
as collateral" set-up (Minetti et al., 2019);

Conventional monetary policy for liquidity - M2 supply growth rule
(Chang et al., 2019);

Tough policy climate for Private Digital Currency (PDC) (2017
�Cryptocurrency Ban�), though private demand remains (90% global
Bitcoin trades pre-ban) - PDC price a source of stochastic shock.
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What we do and �nd

1 A DSGE model with cash and digital currencies (the former subject
to cash velocity-related transation costs), plus a "housing as collateral
for commercial bank loan" core.

2 A benchmark model vs. a "Post-CBDC world" model - prior to
CBDC, the households pay digitally using PDC, albeit with signi�cant
holding/access cost. As such, pre-CBDC, 2 policy tools: (i) M2
growth rule; (ii) LPR. Post-CBDC, CBDC quantity to be determined
via household optimization (with �xed quantity supplied), with rate
set by Central Bank.
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3 Bayesian-estimated (actual, plus converted monthly series) - variance
decomposition & IRF shows that post-CBDC, (i) in�uence of PDC
price shock reduced; (ii) LPR�s in�uence on in�ation diminished
slightly. Nevertheless, in post-CBDC world procyclicality of most
macroeconomic variables to most shocks is ampli�ed.

4 Welfare optimal policy design: (i) interior solutions for both price &
output stabilization mandates in setting CBDC rate; (ii) For LPR, we
uncover non-zero welfare-optimal policy mandates wrt asset markets;
(iii) potential policy complementarity between LPR and stock of
CBDC.
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Household problem - general form

With ξht 2 (0, 1) share of consumption paid by cash, an individual h
maximizes:
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Monies and related costs

� Cash (mFht): Increasing in velocity (υFht) -

sFht = s(υ
F
ht ), where υFht =

ξhtPtCht
MF
ht

,

with s(υFht ) = s0,t + AF υFht + BF /υFht � 2
p
AFBF ,

which, to ensure υFht > υF holds at all time (υF =
p
B/A > 0 satiation

level, Schmitt-Grohé & Uribe, 2004), AF > A, BF > B are assumed. s0,t
is a source of shock.
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In summary, ...

Cash PDC CBDC Deposit

Cash related monetary transaction cost
(velocitybased, including all opportunity costs associated
with holding & exchanging cash, etc.)

0 0 0

 Cost of access & holding
(include regulatory concealment costs, etc.)

0 0 0

 Interestbearing No
No, but through change

in market prices,

 Payment instrument Yes Yes Yes No

Central Bank Issuer/ Liability of: Exogenous to the
model Central Bank Commercial

Bank
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Model in summary
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Central Banking Policies

Balance sheet (with CBDC): BCDt + JCBt + JGt = M
F
t +M

CD
t + Rt .

M2 growth rule: For φt = (m
F
t + dt )/(mFt�1 + dt�1),

GDP = Ỹ + P̃H

P̃
ĨH ,

φt = φ̃(
1+ πt
1+ πT

)νm1 (
GDPt
GDP

)νm2 ε
φ
t , (3)

where ε
φ
t is policy-relevant shock.

LPR reference rate setting: (pseudo-macroprudential style)

1+ iLt = (1+ ı̃L)
�
lt
lt�1

�ν1

εLt , (4)

where εLt is corresponding shock.
In post-CBDC world, benchmark CBDC rate is simply set at
1+ iCDt = (1+ iDt )� 0.08 < 1 (below par).
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Calibrated parameters
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Series used for estimation and data treatments
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Estimated parameters
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Observations from Variance Decomposition and IRFs

Productivity, Preference and the Cash velocity-related shocks are 3
main drivers of economic volatility (both pre- and post-CBDC world).

PDC price shock mainly contained within its own market, with
non-existent (little) spillover to the production sector and credit (cash
and in�ation), except for private demand of bonds - unlikely to pose a
threat to �nancial stability.

Post-CBDC implementation, we see that: (i) in�uence of PDC price
shock reduced; (ii) LPR�s in�uence on in�ation diminished slightly.
Nevertheless, the presence of CBDC would amplify procyclicality
e¤ect of most shocks on major macroeconomic variables.

Based on IRF of LPR polcy shock, LPR policy-setting may migitate
this by exhibiting stabilization properties in the post-CBDC world.
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Optimal Policy Design - LPR-setting rule

Due to its novelty, we �rst pin down a welfare-optimal policy design for
LPR-setting in the benchmark:

Instead of loan growth, a more e¢ cient policy function should base on
housing market stabilization mandate, while cutting LPR when the capital
asset market is in a bearish state.
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Optimal Policy Design - LPR-setting rule

� In the �no CBDC�benchmark model, we �nd a welfare-optimal design
of LPR policy function to be

1+ iLt = (1+ ı̃L)
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� Likewise, in the post-CBDC world, we have a welfare-optimal design of
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Optimal Monetary Policy Design

� Having pinned down an optimal policy function for LPR-setting, we then
search for an optimal policy design for monetary policies� both traditional
M2 growth rule and a potential CBDC policy rule.

� In searching for a welfare-optimal design of a potential CBDC policy
rule, we also consider a �price-targeting benchmark rule� suggested by
Bordo and Levin (2017), as in:

1+ iCDt = (1+ iCDPolicy )(
1+ πt
1+ πT

)κ1(
GDPt
GDP

)κ2 , (7)

where κ1, κ2 2 R, and iCDPolicy = ı̃CD 2 R is a CBDC benchmark rate.
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Optimal Monetary Policy Design
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Optimal Monetary Policy Design

When iCDt is �rst set at a discount to iDt , we see that only the output
stabilization mandate yields an interior welfare-optimal value,
νm2 = 0.19.

When we allow for a CBDC policy rule, and then implement a
computational-intensive joint search of 4 policy parameters
(νm1 , ν

m
2 , κ1, κ2), we observe that the traditional money supply growth

rule losses its mandate on output and price stabilization. Instead,
welfare-optimal policy parameters of κ1 = 0.932, κ2 = 1.732 are
identi�ed for the CBDC policy rule.

This suggests that only one form of active monetary policy should be
used after the full implementation of CBDC, if both cash and CBDC
are existing concurrently in the Chinese economy.
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Concluding Remarks

A DSGE model with (i) cash and digital currencies; (ii) M2 supply
growth rule & LPR policy; for both pre- and (iii) post-CBDC
implementation.

Post-CBDC implementation, macroeconomic variables that are
procyclical to real business cycle shocks would display greater
procyclicality.

However, we also �nd a potential LPR-setting policy to exhibit an
improved stabilization property in the post-CBDC world, therefore
some degree of policy complementarity with CBDC.

An optimal design of LPR policy function, which targets more
speci�cally housing and capital asset markets, as well as the growth in
CBDC.

Only one form of active monetary policy should be used in
post-CBDC world, if both cash and CBDC exist concurrently.
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Thank You
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