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Currency of pricing in international trade

» Currency of trade pricing is a key feature of open economy macro models

» Producer Currency Pricing (PCP): Clarida et al. (2002).
» Local Currency Pricing (LCP): Engel (2011).
» Dominant Currency Pricing (DCP): Egorov and Mukhin (2023).

» Each have different implications for exchange rate pass-through, macro

volatility, and optimal monetary policy
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What Does This Paper Do?

» This Paper: explores possibility of currency basket used for trade invoicing - we
call it Global Currency Pricing

> Active recent discussion of erosion of US dollar dominance
» Could an alternative system be planned rather than evolving endogenously?

> Basket suggested in proposals for reform of monetary system; Brunnermeier et
al. (2021), Carney (2019), Meta's 'Libra’.

» China suggests replacing US dollar with SDR, IMF basket of fiat currencies.
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Framework

»> New Keynesian open economy (NKOE) framework

> Based on Gali-Monacelli (2005) and Mukhin (2022)

» Compare exchange rate pass-through, equilibrium allocation, optimal policy
under GCP.

> Key question - assuming GCP, how should an ‘optimal’ basket be designed?

» Quantitative implications of a basket currency invoice

» Given optimal policy, would GCP be endogenously adopted at the micro level?
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Preview of results

» Under GCP optimal policy is a linear mix of a domestic target and a global

target, agreed to by all
» We derive a unique optimal currency basket, weighting countries by importance
in international trade
> Under the optimal basket - each country can ignore external shocks - just focus

on domestic target
» Small countries (large countries) should be overweighted (underweighted),

relative to size
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Preview |1

» Welfare comparison
» GCP always dominates DC'P and LCP
> Welfare comparison between GC'P and PCP depends on limitations of
monetary policy responses
» Calibrating the model to 20 countries

» We show that there would be welfare gains from switching from a DCP pricing
system to the used of the IMF's SDR
» The U.S. gains far more than any of the other groups.
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Preview Il

» Endogenous currency choice: two scenarios where introduction of GCP will
lead to equilibrium adoption

» GCP dilutes the impact of idiosyncratic financial shocks
» Complementarity in price setting enhances desirability of GCP

» Transiting from DCP to GCP

> Conditions under which forming GCP vehicle may lead to endogenous departure

from dollar currency pricing (DCP)
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Baseline Model

» N countries with asymmetric sizes
P In country %, there exists a continuum of n; households and a continuum of n;
monopolistically competitive firms.
»> Normalize so that Zil n; = 1.
> Country 1 represents the US.
> Currencies
» Each country has its own fiat currency.
> The exchange rate between currency i and currency j is &;j¢.

P An increase indicates a depreciation of currency 3.
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Global Currency Basket

> &gt is the price of the global currency in terms of currency 1.

» The composition structure of the global currency is:
N
(E1g0)™ (E200)2 -+ (Engt)™N =1, Y aw =1
i=1
» The exchange rate between currency i and global currency £;4¢ is:

Eigt = (Ei1t) (Eize)™? -+ (Eine) N

» «; represents the share of currency ¢ within the global currency basket.
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Households in country i

> Preference: EY 72 B (InCiy — Li).
» Labor supply decision: W;; = P Cly.
» Consumption bundle: non-tradable goods Cn;: and tradable goods Cri

Pt Ciy

» Risk Sharing: &;: = .
g Jt P]tC]t
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Firms in country j

» One-period version of Calvo (1983) price

> A fraction 6 of firms can set goods prices at the beginning of period ¢, while the

remaining fraction 1 — 6 can adjust prices.

» This assumption bridges between one-period in advance and Calvo price setting.
> Exogenous productivity shocks: Zj;.
» Linear production function

> non-tradable firms: Y ¢ (w) = Zj: Lt (w).

> tradable firms: Yj¢(w) = Z;¢ Lji(w).
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Definition of Equilibrium

» Monetary policy instrument: M;: = P;;Ct, with the committed central banks

selecting M;: in response to various exogenous productivity shocks.

» Goods and labor markets clear as follows:

1
n]CN]tAN]t +

’nijt = Z Z njC]JtAj]t + an ]1tA
b i
where Ayjp = L [M (Bt e, A = L f Liglw) )y~ 4w, and
Nit = 77 Jo Pnjr Ajje = 0 Py
. PG .
A] gt = n—1] On’(]p_.G]it.(tm)_sdw is the price dlsper5|on term.
J=7
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Equilibrium

» Global Currency Supply

> We define a virtual monetary policy mg; = Zivzl Mt
> It is a weighted average of each country’s policy based on their share in the

global currency basket.

» From the risk sharing condition, we have
Cijt = M4t — Mt

where i,j5 € {1,2,--- ,N, g}.
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Allocations under log-linear approximation

> Efficient allocation: énit = zit, Cjit = 2;¢+ (consumption of country j good
by country 1)
» Deviations from efficient allocation due to price rigidity:
> For non-tradable goods cy;; and domestically produced tradable goods c;;;:
enit — Enit = O(ma — 24t)
ciit — Ciit = O(mar — zit)

» For foreign produced tradable goods c;;;:

PCP : cjir — Gjix = 0(mjr — zjt) Source country policy
LCP : cjit — Ejit = 0(mir — zjt) Destination country policy
DCP : cjip — Ejip = 0(mar — zj¢) US policy
GCP : cjiy — Cjix = 0(mgt — zj4) GCP policy
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Optimal Coordinated Monetary Policy
The global loss function is:
N N
E |:U (Z ni(cnit — 5Nit)2> 1—-w) (Z n; (C”t — Ciit) 2y Z Z nin;(cjie — Ejit)2>:|
i=1 i=1 i=1 j#i

We define the common component L€ as:

N N
L= Uzni(mit —zi)? 4+ (1 —v) an(mn — zit)?
i=1

i=1

related to (et —ENit)? related to (cgi¢ —&4i1)2

For PCP, LCP, DCP and GCP, we have

N
PCP:kE (LC + (1 —w) Z Zninj(mﬂ, —z1)?

i=1 j#i

i=1 j#i

N
LCP:kE ([,C +(1—v) Z Zninj(m,/, — Z]‘f,)2> ,

DCP :kE <£° + (1 - U)ZZTM’N,J(’HIH - th)z) s
i=1jAi
N

(L',C + (1 —-v) Z Zninj (mge — th)z) s

i=1 j#i

GCP :r E
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Producer currency pricing

» The global loss function under PCP is:

N
ElL°+(1-v) Zanj(’nm — zi)*

i=1 j#i

related to (c;j¢ —&;5¢)2
» So, the optimal cooperative monetary policy under PCP is:

opt,cP __
m;; = Zit

> Target only domestic shock ('divine coincidence’)
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Local currency pricing

» The global loss function under LCP is:

ElL+(1—v) ZanJ th)2

i=1 j#i

related to (cjit —Cjit )2

» The optimal policy under LCP is:

miPel = i+ (1 =) Y (250 — 2it)
iFi

» Target domestic and a foreign-country weighted sum of foreign-domestic

differences
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Dominant (Dollar) currency pricing

» The global loss function under DCP is:

N
E| L+ (1-v) Zm(l — i) (mie — zit)?

i=1

related to (c;j¢ —¢;j¢)?

» For country i, i # 1, the optimal cooperative monetary policy under DCP is:
m;-’tpt’CD =zy, fori#1
» For country 1, the optimal cooperative monetary policy under DCP is:

opt.c ni(l —n;
mPeP = 2, 4 (1 _v)z% (2t — z11)
j#1 1

» Target domestic shock and a trade weighted sum of foreign-domestic

differences
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Define a Shadow Currency: Crypto

» What's CCP?

> In addition to the N national fiat currencies, a hypothetical separate currency
independent of all other currencies - an 'as if' unit of account.

» Imagine that all international trade must be priced in crypto.
» Why introduce CCP?
» There are N monetary policy instruments in PCP and GCP, but N 4+ 1 in CCP.
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Loss under CCP

» The global loss function under CCP is:

N
ElL°4+(1—v) Zn,(l — i) (mer — zit)?

i=1

related to (c;;t —&ij¢)2
» For country i:

t,cC .
PR = 25, for Vi

» For crypto issuer:

N

ni(l —n;
Y > (e
i=1 j=1 "\t = Ty

> Expression n;(1 — n;) is a measure of country ¢'s international trade importance

> Captures both country i's export share n; and import share 1 — n;.
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Global currency pricing

» The global loss function under GCP is:

N
E|L+(1—w) Zni(l —ni)(mgr — zit)”
i=1

related to (cijtféijt)‘z

» For country i:

opt,cG __ _ . a(l — ’l))Oéi opt,cC opt,cG
Mt =t vn; + (1 — v)n? (my, Mgt )
N b(1 opt,cC (1)
mopt,cG — Zi:l Qizi +a ( B v)mbt
gt 1+ ab(l —v)

where a = SN ni(1 —n;) and b= 3 (a?/(vn; + (1 — v)n?)).

» Combination of domestic response and response to gap between GC and CC

policy.
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Interpretation

» Policy is a compromise between domestic objectives and closing the gap

between the crypto target policy and the optimal GCP target

» With coordination, all countries agree on the target mgft’CG
» Currencies with a larger share in the global currency basket, i.e., larger «;,

deviate more from z;; compared to those with smaller shares.

opt,cG

> Larger countries deviate more from targeting m ;
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How should the GCP be designed for welfare maximization?

opt,cG

> Rewrite optimal m;;

N
m?tpt’cc =zt + Fi(z(ai — Vi) Zit)

i=1
» Optimal policy deviates from domestic objectives only to the extent that GCP
weights differ from CCP weights
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Proposition 1

The optimal cooperative global currency design involves the participation of every

country in the global currency, with country i's share «; equal to:

o= = m(l—ni)
S n(1—ny)

opt cG opt cG

Country i's optimal policy m; and global currency m, is equal to:
opt,cG __
it = Zit
opt, cG opt cC
mgt Z YiZit

Optimal GC design replicates the allocation in CCP.

25/68



Comments

» Under the optimal design of the global currency, each country need only target

its domestic shock

» The global currency basket then optimally adjusts to as to maximize global

welfare, conditional on global currency pricing

» The optimal GCP effectively adds one more currency to the global policy

menu, replicating CCP, even though there are only N currencies available
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Corollary

Corollary 1

The maximum share that any single country can hold in an optimal global currency

basket is 1/2, given cooperative monetary policies are implemented by all countries.

Corollary 2

If the Global Currency basket is constructed as in Proposition 1, the optimal
allocation under CCP can be achieved in a decentralized (non-cooperative)

equilibrium if each country i chooses its monetary policy to minimize:

E(L])=E v(miz — zit)2 + (1 —v)n;(ma — zit)Q

related to (cn it —ENit)? related to (c;;t —Cii)2

where L = v(mir — zit)? + (1 — v)ni(mis — 2zit)> represents the part of the

common component of the global loss specific to country i, with L = Zivzl ni L5
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A Two-country case

» Optimal GCP weight is 1/2 irrespective of size

n=0.7

—— EL; (coop)
—— EL; (coop)
—— ELy (coop)

Expected loss

| '
1 '
p.doo 0.300 1.dog
0.0 0.2 0.4 0.6 0.8 1.0

Figure: Expected loss of GCP under cooperative policy

Note: Figure 1 illustrates the expected loss for country 1, country 2, and global loss under the optimal
monetary policy when N = 2, ny = 0.7,n2 = 0.3, Ufz = ogz and v = 0, as country 1's global

currency share o varies from 0 to 1 under cooperative policy.
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A Two-country case

Country Welfare Global Welfare
1.0 1.0 —
—— a*(coop) —— a"s* (coop)
0.8 —— a? (coop) 0.8 —— "t (coop)
0.6 0.6
IS [S]

0.4 0.4
0.2 0.2
0.0 0.0

0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

n n

Figure: Optimal global currency design under cooperative policy

Worst global welfare when the larger country has more weight,
since it focuses more on domestic objective
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Non-cooperative policy

» Imagine each country could choose its crypto
» For country i, the optimal policy under CCP is:

opt,nC __
i = Zit

» For country i the crypto supply 7 would be:

opt,nC __ 1 .
Meit =1_n (njzjt)
1

i

» Targets only imports
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Global currency pricing

» For country i, the optimal non-cooperative monetary policy under GCP is:

opt,nG opt,nG Oé»b(]_ —’U)(l _nl) opt,nC opt,nG
mie = " = 2+ v+ (1 —v)n, (m;’f —mgy! )
2
N az(lfv)(linl) opt,nC
i iy TV T ) opt, 2
optimG Zz:l (O“Z” + v+ (1 — U)Tli My ( )
gt - 2
ai (1 —v)(1 —ny)
+yy, ("
+ Zz:l ( v + (1 _ v)n,-

» Country i's optimal monetary policy involves balancing two objectives:

> Attempt to set m;; to reach zj;.

opt,nC
cit .

> Attempt to set mgy¢ to converge to m
» Countries have different targets for mg

» Negative externalities of global currency with non-cooperative policy
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A Two-country case

n=0.7

—— EL; (non-coop)
—— EL; (non-coop)

—— ELy (non-coop)

Expected loss

'
!
!
!
i
040 0627 100
0.0 02 0.4 06 08 1.0

Figure: Expected loss of GCP under non-cooperative policy

» Larger country should have a bigger weight in the GC.
> A larger country will give more weight to international trade in optimal policy
» Smaller country desires zero weight, while larger country desired weight less

than the global welfare optimum
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Extensions: Monetary/Financial Shocks

» Allow for imprecision in monetary rules

v

Shocks to the policy rule, denoted as pu, = (1t -+ , piwve)’

v

The money supply is: mit = a;121¢ + ... + aiNziN + it

» Central banks choose monetary policy parameters a = [a;;]; ,_; at the

N
i,
beginning of each period.

> But they cannot control p, - a proxy for shocks to the domestic financial sector

v

All shocks are orthogonal

v

Why do these shocks matter? These shocks are diffused under GCP and make
GCP more desirable
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Optimal Global Currency Design

Proposition 2

For any country sizes set n, variance set (o2, o'i) we find that:

(1) The optimal global currency design o to minimize currency misalignment:
m(l — nl)
N

2=yl —my)

Depends only on trade shares

Q; =

(2) Optimal global currency design @ to minimize monetary volatility:

1/02

i (1/a3,)

Depends (inversely) on monetary volatility

Q; =
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Welfare Ranking

Proposition 3

(1) In terms of reducing currency misalignment, we find that
PCP > GCP = DCP = LCP, with global currency designed as
af =ni(1— ni)/Z;.V:l n;(1 —n;) under GCP.

(2) In terms of reducing monetary volatility, we find that

GCP » PCP =DCP = LCP.
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Extend to a dynamic model with Calvo pricing

» Definition of equilibrium remains the same

» We can approximate loss function under cooperative or non-cooperative policy

under complete assets markets

» Compare DCP to an alternative that used the IMF’s Special Drawing Rights
(SDR) as a potential basket currency to be used for GCP.

» Calibrate the model for 20 countries to evaluate welfare implications of using

the SDR as GCP.
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Calibration with SDR

» global parameters

>
»

home bias v = 0.8 to reflect consumer preference for domestic goods;
substitution elasticity € = 8, implying a pre-subsidy price markup of
approximately 15%;

discount factor 3 = 0.995; price stickiness 8 = 0.75;

autocorrelation coefficients 1, = 0.8 for productivity shocks and 7, = 0.75 for

monetary shocks.

» country-specific parameters

>
| 4
| 4

country size n;: averaged GDP share relative to the global economy
global currency basket a;: IMF's 2022-2027 SDR valuation cycle
covariance matrix 3, for productivity shocks: per capita GDP data across
countries

covariance matrix ¥, for monetary shocks

P GDP deflator covariance matrix(X, )

P exchange rate covariance matrix (2, ,3)
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Calibration with SDR

Country Name

Country Code

n

ma b
United States USA 0.2940 0.4338 0.2472 0.0568 0.0003  0.0009
Euro area EMU 0.1976 0.2931 0.1888 0.1063 0.0005 0.0015
China CHN 01501 0.1228 0.1519 0.1298 0.0049 0.0009
Japan JPN 0.0738  0.0759 0.0814 0.0915 0.0008 0.0040
United Kingdom GBR 0.0475 0.0744 0.0539 0.1893 0.0005 0.0023
India IND 0.0298 0 0.0345 0.1831 0.0038 0.0014
Brazil BRA 0.0282 0 0.0326 0.1722 0.0030 0.0102
Canada CAN 0.0250 0 0.0291 0.0855 0.0016 0.0009
Korea, Rep. KOR 0.0224 0 0.0261 0.0520 0.0010 0.0032
Russian Federation RUS 0.0217 0 0.0253 0.3546 0.0297 0.0114
Australia AUS 0.0211 0 0.0246 0.0166 0.0026 0.0024
Mexico MEX 0.0192 0 0.0224 0.1975 0.0012 0.0031
Indonesia IDN 0.0125 0 0.0147 0.0536 0.0167 0.0023
Turkiye TUR 0.0124 0 0.0146  0.2699 0.0128 0.0061
Saudi Arabia SAU 0.0097 0 0.0115 0.2587 0.0756  0.0009
Argentina ARG 0.0091 0 0.0107 0.5982 0.0862 0.0361
Sweden SWE 0.0080 0 0.0095 0.1124 0.0004 0.0024
Poland POL 0.0074 0 0.0088 0.0812 0.0013 0.0041
South Africa ZAF 0.0054 0 0.0064 0.1513 0.0009 0.0076
Denmark DNK 0.0051 0 0.0060 0.0735 0.0008 0.0014

Figure: Calibrated country-specific parameter values
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5.3 Welfare loss under four pricing paradigms
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Figure: Calibrated countries’ welfare loss under cooperation (X:,%,,4)
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Relative welfare improvement of GCP compared to DCP

Cooperative policy Uncooperative policy

(B2 8ua) (B Bpp)  bid (B %pa) (B %) idd

United States 29.62% 29.23%  46.91% 23.98% 23.64%  40.82%
Euro area 3.61% 4.17% 7.34% 11.35% 11.31% 17.90%
China, 2.92% 4.72% 15.16% 8.24% 11.57%  25.23%
Japan 8.14% 6.45% 15.93% 15.95% 13.06%  26.65%
United Kingdom 6.09% 6.62% 15.74% 14.98% 14.48% 27.28%
India 6.43% 8.29% 17.90% 12.66% 15.17% 28.03%
Brazil 6.47% 5.70% 17.55% 13.01% 10.34%  27.75%
Canada 7.58% 8.88% 18.13% 14.42% 15.81% 28.21%
Korea, Rep. 7.98% 8.02% 17.95% 15.02% 14.16% 28.09%
Russian Federation 4.10% 5.711% 17.64% 6.81% 10.23%  27.84%
Australia 7.93% 8.21% 17.61% 14.49% 14.76%  27.78%
Mexico 8.00% 7.33% 17.40% 14.96% 13.62%  27.61%
Indonesia 3.11% 7.85% 17.92% 7.03% 14.39% 28.04%
Turkiye 1.80% 7.62% 17.95% 6.44% 13.15%  28.08%
Saudi Arabia 3.13% 9.07% 17.83% 4.55% 16.18%  27.97%
Argentina 0.18% 3.10% 17.711% 1.46% 5.51% 27.86%
Sweden 8.21% 8.17% 17.61% 15.58% 14.66% 27.79%
Poland 7.78% 6.90% 17.70% 14.76% 12.91%  27.86%
South Africa 7.70% 6.02% 17.91% 14.85% 11.19% 28.04%
Denmark 8.00% 8.73% 17.65% 15.23% 15.54% 27.83%
Dominant country (USA) 29.62% 29.23% 46.91% 23.98% 23.64% 40.82%
Four other SDR countries 4.38% 5.05% 12.28%  11.50% 12.10%  22.85%
Non-SDR countries 4.67% 6.94% 17.77% 9.11% 12.57%  27.93%
All countries 11.91% 13.58%  27.13%  14.01% 15.711%  30.21%
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Endogenous Currency Choice

» Under what conditions will firms endogenously choose GCP over either DCP or
PCP?

» Complex question due to possibility of multiple equilibrium and
complementarity in price setting decisions

» Look at two cases

» High monetary variability (financial shocks)

> Assume price setting exhibits high complementarity
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Endogenous GCP with financial shocks

» Lemma 1: With sufficiently large financial shocks, GCP will be endogenously
chosen by all firms in all countries.
» Intuition - a global currency effectively diversifies the impact of country specific

financial shocks and allows firms to more effectively target desired prices
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Pricing complementarity

» Amend baseline model to incorporate Kimball aggregator
» In a 3 country example:
> Assume monetary policy is set as optimal for PCP
> Firms expect other firms to choose PCP - the picture shows the choice of an
individual firm
» Allowing for a GCP changes the range of parameters under which PCP, LCP and

DCP represents an optimal choice

No global currency With global currency

1.0 1.0
E 0.8 ° ° '§ 0.8
c DCP c
206 g o6
o o
£ 04 204
Q Q
o o
_8 0.2 _g 0.2
o o

0.0 0.0

0.00 0.25 0.50 0.75 1.00 000 025 050 0.75 1.00
Home bias v Home bias v
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Transit from DCP TO GCP

» Following Mukhin (2022) we ask how pricing equilibria may depart from DCP,
but now allowing for GCP as an option

P Again focus on a 3 country model, with pricing complementarities
» US (country 1), the EU (country 2), and the RoW (country 3).

» Solution approach: An iterative process to find a Nash equilibrium

> At t =07, the parameters (v, £) are set to produce a stable equilibrium dominated by DCP

P> At t = 0, the global currency with a given basket (a1, @2, a3) becomes available, giving
firms the option to price their goods in either the dollar or the newly introduced global
currency (with only two choices).

P In the first iteration step (s = 1), we guess that all firms will choose the dollar and make
their pricing decisions accordingly.

» For s > 2, we update our guess based on the currency choices of all firms in s — 1 and then
derive firms’ currency choices.

P The process continues until firms' expectations align with their actions. This algorithm
identifies a NE biased toward low GCP adoption, as it starts with the initial guess that all

firms use the dollar.
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Adoption of the global currency under different designs

//(a)\\ /(b)\\ ,//(c)'\\

//(d),\\ //(e)\\ //(f)'\'}”

@_—m == o]
/ \ =) DCP/dollar currency pricing
/ (g) mmmmp GCP/global currency pricing

RoW

o =) o =
IN o © o
Adpotion rate of global currency

I
N}

o
o

0.00 0.25 0.50 0.75 1.00
ay

Figure: Adoption of the global currency under different designs

45/68



Alternative specification

» More favorable to GCP

» Left picture assumes that at s = 1, firms conjecture that EU firms will set

prices in GCP
» Right picture assumes firms at s = 1 conjecture that all firms will set prices in
GCP
1.0 1.0 1.0 1.0
0.8 0.8 0.8 0.8
0.6 0.6 0.6 0.6
o~N o~
S S
0.4 0.4 0.4 0.4
0.2 0.2 0.2 0.2
0.0 0.0 0.0 0.0
0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00
a ay

Figure: Two other Nash equilibria
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Conclusion

» How GCP affects exchange rate pass-through, the international transmission of

shocks, and optimal monetary policy.

» The optimal composition of a global currency - depends critically on stance of

monetary policy

» Calibrating the model to 20 countries, we show that there would be welfare

gains from switching from a DCP pricing system to the used of the IMF's SDR

» GCP may be the optimal regime for traded goods invoicing when there is a
trade off between country specific productivity shocks and the effect of

financial shocks.

» Pricing complementarities leads to a larger role for GCP
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Exchange rate pass-through

» Under the four pricing paradigms, the currency i price of tradable goods

exported from country j to country 4, pjs¢, is given by:

PCP:
LCP :

DCP :

GCP :

pjit = (1 = 0)meji + eije
pjit = (1 — O)meje + (1 — O)esj

pjit = (1 — 0)meje + (1 — 0)eije + Oeiny

N
pjit = (1 — 0)meje + (1 — 0)esje + 92 AK€kt
k=1
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Dynamic model (Calvo)

Table: The inflation targeting rule of country ¢, ¢+ € {1,2,...,N}

Pricing .
. Cooperative Game Nash game
Paradigm
PCP TNit = Tige = 0
LCP vrNit + (1 — v)nimie + (1 —v) Z;V;m "j“jL,:t =0
DCP a special case of GCP a special case of GCP
BCP vnit + (1 — v)nimiie = 0
GCP i 4 (1 —v)ndmi vanie + (1 — v)nimie

+(1 —v)a; EJN=1("J'(1 - nj)ﬂ'jc'ijt) =0+(1-v)oy EJ'#i(an"JG—jt) =0
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Intermediate Goods

» The production function

1= 719
Zu L} I,

Yt = ————
T =)ot
» The optimal cooperative monetary policy under PCP is as follows:
1 1—o
Mg = zit + il )

)

1—¢v (1—-¢)1—¢v
» The introduction of the production network results in two key changes to the
optimal monetary policy (for all pricing paradigms):

» First, all currencies react more strongly to productivity shocks.
» Second, each country’s monetary policy becomes more responsive to foreign

shocks.
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Intermediate Goods

n=n,=050a,=07,a,=0.3

0.2 0.4 0.6 0.8

Figure: Optimal monetary policy of GCP under cooperative game with production network

Note: The figure 8 shows the response of the optimal monetary policy of when
N =2,v=0,n1 =n2 =0.5 and a1 = 0.7, a2 = 0.3, as the degree of intermediate goods ¢

changes from O to 1.
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2.5 Policy implementation

Table: The price targeting rule of country ¢ under various pricing paradigms, i € {1,..., N}

Pricing . . . .
Paradigm Cooperative Policy Non-cooperative Policy
PCP PPI PPI
LCP CPI CPI
bep The currency ¢ price of all goods priced The currency i price of all goods priced
in currency @ and consumed globally in currency @ and consumed by country ¢
BCP The currency ¢ price of all goods priced The currency i price of all goods priced
in currency in currency
The currency ¢ price of all goods priced The currency ¢ price of all goods priced
GCP in currency ¢ + «; X the global currency in currency ¢ + «; X the global currency

price of all goods priced in global

currency and consumed globally

price of all goods priced in global

currency and consumed by country @
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(3) Dominant (Dollar) currency pricing

» The country i's loss function under DCP is:

El  wvmi—zu)® 41— 0)ni(mi —z)>+ 1 —0) Y nj(mu — 2;)°
J#i

related to (¢ it —CEnit)? related to (¢4 —E44¢)2

related to (cji¢ —&ji¢)2
» For country i, i # 1, the optimal non-cooperative monetary policy under DCP
is:
mftpt’nD =z, fori#1
» For country 1, the optimal policy under DCP is:

opt.n v 1—v)n n;
mﬁt’ b= wD 21t T ( nL)) - z1e + (1 —v) Z ( nJD zjt)
AT A7 o AT

» Target only imports from country j.
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Households in country i

> Preference: EY 72 B (InCit — Li).
» Labor supply decision: W;; = P;Cly.
» Consumption bundle: non-tradable goods C'n;: and tradable goods Cri

v 1—v
CNitCTit

Wy Pe= PhuPr

Cit =

where non-tradable goods bundle C'n: is given by

€

_1 -1 =1
Cnit :( ; E/ Cnit(w) = dw)

and the tradable goods bundle C;; is defined by

=

Ci nj 1 e—1 =—1
CT'Lt = H;‘Vzl ( ,rjt) 5 jzt = ( € / C]zt € dw)
J

P Cit
P Cje

» Complete market: & =
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Firms in country j

» One-period version of Calvo (1983) price

> A fraction 6 of firms can set goods prices at the beginning of period ¢, while the

remaining fraction 1 — 6 can adjust prices.

» This assumption bridges between one-period in advance and Calvo price setting.
» Exogenous productivity shocks: ZJI-\[ and Zj;.
» Linear production function

> non-tradable firms: Y (w) = Z} Ljt(w), with MCY = W;¢/Z .

> tradable firms: Yj;(w) = Z;¢ Lji(w), with MCjy = Wy /Z 4.
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Firms in country j

» Price setting strategy for sticky firms

Ei—1 (Qj:MCY (Pnjt)*Ynji)

Pt =
e Ei—1(Qjt(Pnjt)*YNjt)
B, — L1 (QieMC5e(Pije) Yise)
” Ey—1 (Qyt(Pyjt)*Yjje)
G 5
o B (@GS (S

Ei (thgjgt(PjCijt)g (Zi;&j ninit))

» Additionally, there is a proportion of 1 — 6 firms that set prices flexibly as

follows:

Pth = Mcﬁ, ijt — MC]'t, ﬁjG_jt == MCjtggjt
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Definition of Equilibrium

» Money demand: M;; = P;;C:, with the committed central banks selecting

M+ in response to various exogenous productivity shocks.

» Goods and labor markets clear as follows:

1
nijt = Z njCthAth + n]CJ]tA]jt + an ]ztA

Zjt
bij
where Ayjp = L [M (Bt e, A = L f Liglw) )y~ 4w, and
Njt = 0 Jo Pnjt Ajjt = 0 Pjjt
P L (w) .
— L [ni(lizgti*¥y—e
A] it = n; Jo ( e )~ dw is the price d|spersnon term.
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Implementation under GCP

» Goods produced by country i and consumed domestically are priced in currency

i, so m;¢ directly influences domestic consumption.

» Currency i comprises a share «; of this global currency, m;; also influences

global consumption through its proportional effect.

» In a cooperative equilibrium, country ¢ needs to target the currency i price of
all goods priced in currency i, along with «; proportion of the global currency

price of all goods priced in the global currency and consumed globally.

vnipie + (1 — v)nipie + ai(l — v Z DP50) =0, (3)
Jj=1
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Implementation under GCP

» In a Nash equilibrium policy focus is solely on the global currency price of all
goods consumed by country i:
G
vpnae + (1= v)napise + (1 = v) > (nyp§je) = 0. (4)
J#i
» As «; approaches 1, the price aligns with the CPI; when «; approaches 0, the

price reflects the overlap between CPIl and PPI goods.

67/68



Composition of SDR

e

m Chinese yuan ® Euro = Japaneseyen = U.K.pound = U.S.dollar

DA
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