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Abstract

I study the strategic interaction between US and China in the international
monetary system and international price system from the Western perspec-
tive. Their behavior differs due to the different structures of their devaluation
costs. The structure of devaluation costs of US determines that it exhibits
strategic complements while the structure of devaluation costs of China de-
termines that it exhibits strategic substitutes. It is also found that the asym-
metry between the safe asset issuance of US and China at present can be ex-
plained by the devaluation costs and the probability that both countries expe-
rience disaster states. A general principle found in this paper is that what the
US does hurting (benefiting) itself benefits (hurts) China, while what China
does hurting (benefiting) itself hurts (benefits) US. Therefore, subject to the
devaluation cost structure proposed in the model, the attempt to replace USD
with RMB is not beneficial to China.

Keywords

Dollar, Renminbi, International Monetary System, International Price
System, Mixture of Strategic Substitutes and Strategic Complements,
Devaluation Costs, China, US

1. Introduction

In both media and academia, more and more people expect China will be capa-
ble of challenging the dominant status of US in the international monetary sys-
tem and in the international price system, e.g., Farhi and Maggiori (2019) and
Tass News Agency (2023). Although that day is still far away, people have begun
seriously considering the prospect of a rivalry between dollar (USD) and ren-
minbi (RMB). For example, Farhi and Maggiori (2019) study the reaction of
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USD facing the challenge of RMB as an emerging challenger of the hegemon
status of USD in the international monetary system and international price sys-
tem. In my paper, I focus on the complete strategic interaction between USD
and RMB. Although not fully-fledged yet, as a relatively weaker player in the in-
ternational monetary system and the international price system, China has
commenced internationalizing RMB, which inevitably reduces the share of USD
in world economy, by issuing safe assets globally. Note that the challenge of
China towards US is comprehensive and the currency rivalry is part of it from
the Western perspective. Such comprehensive rivalry has no counterpart yet in
the present world affairs. Therefore, in my paper, I focus on the strategic inte-
raction between two countries, US and China, for safe asset issuance. The paper
features how the strategic interaction between the two currencies propels or alle-
viates the pressure of devaluation of each currency. Like Farhi and Maggiori
(2018), the devaluation of either USD or RMB is viewed as a partial default of
the currency which will lead the respective country trapped in Triffin dilemma.
Therefore, to some extent, the strategic forces due to the rivalry between the two
currencies shape their destinies respectively.

From the Western perspective, according to the two countries’ performances
until today in economic and financial affairs, US often shows willingness to
cooperate with the China, while on the contrary China often launches challenges
towards the US. However, from the Chinese perspective, China actively advo-
cates a win-win cooperation with the US but the US often ignores China’s kind-
ness. The purpose of the paper is to account for the strategic interaction between
USD and RMB from the Western perspective. By adjusting the parameter speci-
fications, my model can also account for the strategic interaction between USD
and RMB from the Chinese perspective. Because the main stream views on the
strategic interaction between USD and RMB in Western countries are more sty-
lized and systemic, which can better support the corresponding parameter speci-
fication, therefore in this paper I study the strategic interaction of USD and
RMB from the Western perspective.

For both economic interests and political purposes, China has begun actively
providing loans denominated in RMB and other financial assets denominated in
RMB such as Chinese sovereign bonds worldwide (Gete & Melkadze, 2020). It
can be expected that as Chinese economy continues growing, these financial as-
sets or safe assets will be issued on a much larger scale. In the 1970s, due to the
excessive issuance of USD, the US was trapped in Triffin dilemma and the Bret-
ton Woods system collapsed. As in Caballero, Farhi and Gourinchas (2017), the
excessive issuance of safe assets can also incur the devaluation of the domestic
currency, which is called the new version of Triffin dilemma, or Triffin event in
Farhi and Maggiori (2019). Hence, China can also experience Triffin event for
excessive issuance of its safe asset. As mentioned, the status quo of US and China
in terms of the volume of safe asset issuance is highly asymmetric. However, the

criterion to measure whether Chinese safe asset issuance is excessive is different
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from its counterpart for the US. A much smaller amount of Chinese safe asset
issuance compared with its counterpart of US can also incur Triffin event for
China.

The research of this paper is based on Farhi and Maggiori (2019), which is an
application of the theory proposed by Farhi and Maggiori (2018). Except that in
this paper I study the equilibrium of the game rather than only studying the
properties of the best response of US in Farhi and Maggiori (2019), my model
features the different costs a currency devaluation incurs to the country. Deva-
luing a currency can ease the fiscal pressure of a country, but it also requires the
country to sacrifice some benefits so that it can achieve the purpose of easing
fiscal pressure. If a country devalues its own currency, it will strike its own
economy, which is the cost towards itself, and it will also benefit its opponent,
which is the cost paid to its rival. Think about the costs incurred to US if it de-
values USD in the strategic interaction with China. If the USD were devalued
and US fell into Triffin dilemma, the US would immediately fall into debt
trouble due to its high domestic debt, whose impact would ultimately incur con-
tagion to its entire economy. This is the devaluation cost incurred towards US
itself. Besides, the world would lose confidence towards USD, which would cor-
respondingly make China gain the world’s confidence towards RMB. These are
the benefits that US loses to China in international monetary system and inter-
national price system. Such a cost is what the US pays to China for a USD de-
valuation. Likewise, if RMB were devalued and China fell into Triffin dilemma,
it would severely blow Chinese economy so that it could even bring the collapse
of the Chinese economy as the country is expected to still heavily depend on
debt and trade to fuel its economy, which is the devaluation cost incurred to-
wards China itself. Besides, the devalued RMB will strengthen people’s confi-
dence in USD, and hence China loses the benefits of international monetary sys-
tem and international price system to US. Such a cost is what China pays to US
for a RMB devaluation. In this paper, I fine-grinned the devaluation costs and
find that the relationship among these costs plays a deterministic role in deter-
mining the equilibrium.

In our context, strategic complements describe a situation where the more
safe assets US issues to RoW, the greater China’s payoff is, while strategic subs-
titutes describe a situation where the more safe assets China issues to RoW, the
less US payoff is. Given the specific setting as described above, I find that the US
exhibits strategic complements even though it faces the Chinese challenge in the
international monetary system and in the international price system, while Chi-
na exhibits strategic substitutes as it launches the challenge towards the US in
the international monetary system and in the international price system. How-
ever, no matter whether they exhibit strategic complements or strategic substi-
tutes, their exorbitant privileges are always eroded due to the increasing issuance
of the opponent country’s safe assets. Further, the model shows that to account

for the present asymmetry between the safe asset issuance between US and Chi-
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na, the devaluation costs and the probability that disaster states happening for
US and China play critical roles.

When discussing the impact of the share of one currency used in pricing and
invoicing in a country and the impact of currency depreciation on the likelihood
of a country experiencing Triffin event, the rising share of pricing and invoicing
of RMB in US tends to make US more likely to confront the Triffin dilemma,
while to make China less likely to confront the Triffin dilemma. Such a property
is determined by the strategic substitutes of Chinese issuance behavior. But the
rising share of pricing and invoicing of USD in China tends to make both China
and US more likely to confront the Triffin dilemma, which is determined by
strategic complements of US issuance behavior.

Likewise, due to the strategic substitutes of Chinese issuance behavior, the
greater expected degree of devaluing USD is, the less likely China experiences a
Trffin event, while the US is more likely to experience a Triffin event. However,
due to the strategic complements of US issuance behavior, the greater expected
degree of devaluing RMB is, the more likely the US experiences a Triffin event,
and also China is more likely to experience a Triffin event.

This paper is the first one to systematically study the strategic interaction be-
tween US and China on safe asset issuance, while Farhi and Maggiori (2019) is
the first paper to study the reaction of the US facing China’s challenge on safe
asset issuance. The paper also features the mixture of strategic complements and
strategic substitutes. There are a few papers in game theory to study games with
both strategic complements and strategic substitutes, e.g., Karp, Lee and Mason
(2007) and Hoffmann and Sabarwal (2019). However, unlike the existing re-
search where either all players exhibit strategic complements or all players exhi-
bit strategic substitutes, in my model, one player exhibits strategic complements
and one player exhibits strategic substitutes. In addition, the existing literature
that studies games with both strategic substitutes and strategic complements
seldom focuses on the application of these games, but I directly focus on the ap-
plication of the mixture of strategic complements and strategic substitutes in
game theory. These contributions make this paper innovative in both fields of
international monetary system and game theory.

The paper is organized as follows. Section 2 presents the model. Section 3 de-
rives the best response functions. Section 4 studies the properties of the best re-
sponse functions of the model. Section 5 exhibits the equilibrium. Section 6 ex-
plains the present asymmetry between US and China in terms of the volume of
safe asset issuance. Section 7 studies how the share of one currency used in pric-
ing and invoicing in one country affects both countries’ debt issuance. Section 8
studies how the extent of devaluation of one currency affects the likelihood that

both countries experience a Triffin event. Section 9 concludes the paper.

2. The Model

The model has two periods #=0 and ¢=1. Three classes of agents interplay
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within the game: US, China and the rest of the world (RoW), which includes so-
vereign and private international investors and consumers worldwide. In a
deeply globalized world with close trade ties, it is hard to expect significant dif-
ferences in consumption. Therefore, it can be approximately regarded that the
basket consumed worldwide are largely the same with slight differences. That is,
US-produced consumption bundle traded in the world market and Chi-
na-produced consumption bundle in the world market are similar. US and Chi-
na respectively produce a single final composite good with a continuum of in-
termediate goods. At =0, US and China are endowed with resources w”
and w™ respectively, while RoW is endowed with w".

I consider four representative assets in my model: a risky real asset in perfectly
elastic supply provided in US market, a risky real asset in perfectly elastic supply
provided in Chinese market, a USD-denominated nominal bond issued by the
US, and an RMB-denominated nominal bond issued by China. With generality,
I normalize the relevant parameters to make expected return of both risky real
assets equal to each other. The expected return of both risky real assets is de-
noted by R".

There are two states of the world at #=1 for US and China respectively, in-
dexed by H” and L, and H and L. The L state, referred to as a
disaster state of US, occurs with probability 1“* (0,1). Likewise, the state
L%, a disaster state of China, occurs with probability 2" €(0,1). For simplic-
ity, I specify that the expected return of both risky assets issued in US markets
and Chinese markets are same, and it is given by R".

Attime =1, supposing a disaster has occurred for US, US may devalue USD
vis-a-vis RMB. The exchange rate between USD and RMB is normalized at 1 at
t=0, and takes either of the following values at t=1: &% e{l,efs} , Where

¢’ is the RMB price of a dollar. Thus, e]* <1 corresponds to a depreciation

of the USD. Supposing USD is devalued, the US pays fixed costs 7.5 and 73y
B 4 b

the devaluation cost the US pays to itself. For example, if the US devalues USD

respectively, where the total cost the US pays is 7% = T s

so that the country experiences Triffin event, the US economy will suffer and
accordingly the loss of real GDP can reflect 7,. 7.4 is the devaluation cost
the US pays to China. For example, if the US devalues USD and hence expe-
riences Triffin event, the US will lose the benefits it enjoys now in international
monetary system and international price system, and the lost benefits in interna-
tional monetary system will be transferred to China. Such transfers, if measured
in real value, can reflect 7y . 75 and 7y are real values which are not
measured by monetary unit. That is why when I raise the examples, I use terms
such as real GDP or transfers measured in real value.

b represents the bond issuance in USD value issued by US and »o"

represents the bond issuance in RMB value issued by China. I will elaborate the
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bCN

meaning of »% and in detail in the following. Because the »”° and »“"

considered here are bond issuance within the US safety zone and Chinese safety
zone respectively, therefore according to the normalized exchange rate, the USD

bCN

value of bond issuance by China also equals . Hence, the monetary

us
units of the denominator and numerator in the weights ———— and
b + b
bCN

e are canceled and these weights are not affected by monetary units.

Likewise, at time =1, supposing a disaster has occurred for China, China
may devalue RMB vis-a-vis USD. The exchange rate between RMB and USD is
normalized at 1 at r=0, and takes either of the following values at 7=1:
e e {l,eLCN}, where e is the USD price of a RMB. Thus, e " <1
corresponds to a depreciation of the RMB. Supposing RMB is devalued, China
pays fixed costs 7oy and 7y respectively, where the total cost China pays is

e R

- bYS + peN

For example, if China devalues RMB so that the country experiences Triffin

oY is the devaluation cost that China pays to itself.

event, the Chinese economy will be severely suffered and without gigantic
amount of resources devoted to save it, the situation of the economy will be even
worse. Devoting gigantic/amount of resources to save economy has been fre-
quently practiced by China, for example in the 1997 Asian Financial Crisis and
the 2008 global economic crisis. Therefore, the ultimate costs due to the eco-
nomic crisis caused by the currency devaluation, measured in real value, can re-
flect 5y . 70y is the devaluation cost that China pays to US. For example, if
China devalues RMB and hence experiences Triffin event, China will lose some
benefits it enjoys now in international monetary system and international price
system, and the lost benefits in international monetary system will be transferred
to the US. Such transfers, if measured in real value, can reflect 7oy . Like the
devaluation costs of US, 7y and z_y are also real values which are not
measured by monetary unit.

Still, 5 represents the bond issuance in USD value issued by US and »“"
represents the bond issuance in RMB value issued by China. Also, because the
b” and b® considered here are bond issuance within the US safety zone and
Chinese safety zone respectively, therefore according to the normalized ex-
change rate, the RMB value of bond issuance by US also equals 5»“*. Hence, for

China, the monetary units of the denominator and numerator in the weights

us CN
bUSb+ R and bUSb+ R are also canceled and these weights are not affected

by monetary units.
In this paper, the active monetary policy decisions by RoW are abstracted
away, which helps emphasize the strategic interactions between US and China.
The US representative agent’s preferences are given by: C.° +5% E(CIUS ),

and the Chinese representative agent’s preferences are given by C." +5VE (CIC v ) ,
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where 6 and 6" are discount factors for US and China respectively. In

order to ensure that each agent is indifferent between consumption at =0
and ¢ =1, I specify that 6% =6 = % In period 0, the US and China choose

how many bonds 5% and b

to issue respectively. RoW demand for US
bonds and Chinese bonds depends on whether these bonds are expected to be
safe or risky, ie. on whether USD or RMB are expected to depreciate in a disas-
ter or not. Supposing US bonds are expected safe, then the demand for US bond

is finitely elastic and given by
Rx(bUs)zﬁr_}/(W*_bCN_bUs) (1)

where » is the risk aversion coefficient of RoW. w" is the real value of en-
dowment of RoW. Although »” represents the bond issuance in USD value
issued by US and »“ represents the bond issuance in RMB value issued by
China, if the US bonds are considered safe, 5"° also represents the real value of
the debt issued by US (the amount of US debt issued by US). Likewise, if the
Chinese bonds are considered safe, »“" also represents the real value of the
debt issued by China (the amount of Chinese debt issued by China). Here the US
bonds are expected safe and the Chinese bonds are also considered safe.' There-
fore, the »” and b“ in the above equation represents the real value of the
bond issuance by China and US. Note that these bonds include both public and
private safe bonds issued in respective countries, which follows Farhi and Mag-
giori (2018).

Supposing Chinese bonds are expected safe, then the demand for Chinese

bond is finitely elastic and given by
Rs(bCN):Er_y(W*_bUS_bCN) (2)

where 5" indicates the real value of the debt issued by China and 5%
represents the real value of safe US debt issued by US. Again, these bonds in-
clude both public and private safe bonds issued in respective countries.
According to Farhi and Maggiori (2018), if US bonds or Chinese bonds are
expected risky, then the demand for either type of bonds is infinitely elastic and
the return rate on either type of bonds is the same as the return of the respective
risky assets. Following Farhi and Maggiori (2019), I specify the risky asset return at
bad states are R,:,US :% and R,’;,CN :% respectively.
The production sectors in US and China consist of a continuum of measures
one of firms that produce intermediate varieties respectively, denoted by
Y¥ (j) and Y (), and retail sectors respectively that bundle these varieties

into the final consumption goods for each country:

'The actions that will be studied in the following parts of the paper will be focused on the safe debt
issuance of both US and China. Therefore, in the safe debt return function of US, it is with generality
that the Chinese bonds are considered safe. Likewise, in the safe debt return function of China, it is
also with generality that the US bonds are considered safe.
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and
O'CN
oM Ny
CN L cN [ -\ ~CN .
Y= [ YY) d
where % is the elasticity of substitution between intermediate variety j and ;’

produced in US, and o is the elasticity of substitution between intermediate
variety jand j” produced in China. Note that in this paper I exclude the trivial
cases where o =1 and o =1. Therefore, throughout the paper, I focus on
the cases where ¢ #1 and o #1.

Consequently, the demand functions for a firm’s variety in US and China are

given by

s ¢ a1
Y[”S(j){P’ g )} e ®

US
g

where P () isthe price determined by US firm jand
1

P = [J'; P ( j)]_UUS dj }""w is the aggregate price index, where with generality,

t

USD is used as numeraire, and

CN

PN (i B

Yf”(j){ fpcﬁj)} r @
t

where PV () isthe price determined by Chinese firm jand
1
PN = Ui PY(j )HTM dj ]“"CN is the aggregate price index, where with generality,

RMB is used as the numeraire.

Because home bias is considered absent and the law of one price holds, P*
can be thought of as the world USD price of the US produced consumption
bundle. Likewise, P“" can be thought of as the world RMB price of the Chi-
nese produced consumption bundle.

The production technologies in US and China are considered identical. They
are Y (j)=L"(j) for US and YV (j)=L" () for China, where L ()
is a US firm /s demand for labor in US and LV () is a Chinese firm /s de-
mand for labor in China. Labor is inelastically supplied in US and China respec-
tively, where the total labor of US is given by L™ " and the total labor of
China is given by L7527

In each country, there are some firms sticky in USD and the other firms are
sticky in RMB. For US, I order firms in the interval [0,1] such that for firms
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ie[O,x] , the prices are sticky in USD and for firms i€ (x,l] , the prices are
sticky in RMB. For China, I order firms in the interval [0,1] such that for firms
ie[(),z], the prices are sticky in USD and for firms ie(z,l], the prices are
sticky in RMB.

The US labor market clearing condition is
I; Y,US (])dj _ (1 _ x)YtUS—RMB n thusfvso _ I; thjs (])d] — JUS-Supply (5)

where Y”™" is the output produced by the set of US USD-sticky firms and
Y5 is the output produced by US RMB-sticky firms. With generality, these
firms are uniformly distributed in US.

The Chinese labor market clearing condition is

J'; YN (])d] _ (1 _ Z)KCN—RMB + YN Lj J (j)d] — JCN~Supply (6)

t

CN-USD
Y

where 7,

is the output produced by the set of Chinese USD-sticky firms
and Y™ s the output produced by Chinese RMB-sticky firms. Likewise,

with generality, these firms are uniformly distributed in China.

At t=1, for US, in state H", US does not devalue USD. All prices are kept
at the normalized level from ¢=0, which is 1. Besides, since prices are sticky,
hence P.° =1.

Similarly, at ¢=1, for China, in state H“, China does not devalue RMB.
All prices are kept at the normalized level from ¢=0, which is 1. Due to the
stickiness of prices, P5" =1.

Then let us consider an alternative scenario, the state L for US and L™
for China, in which US and China may devalue their currencies respectively in
the disaster state. Suppose each country devalues their currencies, the prices of
all firms in respective countries remain sticky in the currencies they use. That is,
in US, the price charged by USD-sticky firms is P° “” =1, and the USD price

- 1 . .
PLUS RMB _ eﬁ >1; in China,
L

the price charged by RMB-sticky firms is P°" ™ =1, and the RMB price of

of goods produced by RMB-sticky firms changes to

goods produced by USD-sticky firms changes to P~ %" = 1 >1.

~ CN
e

Therefore, the aggregate USD price of the consumption bundle produced in
US after a USD devaluation is
1

us

P = [X(PLUS—USD )H’Us n (1 _ x)(PLus-RMB )H’US }1-6
1

= [x +(1- )C)eLUSﬂWl }mw

And the aggregate RMB price of the consumption bundle produced in China

after a RMB devaluation is
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PLCN _ [z (PLCN—USD )I‘JCN n (1 _ Z) (PLCN—RMB )HTC'V }IJCN
1

_ [zegN"C“ f(1- z)}'“”

The depreciation of USD, ie. €.’ <1, results in a higher aggregate USD price

level P >1=P" . Aggregate USD-denominated price inflation P is in-
versely proportional to the fraction of aggregate prices that are sticky in USD x.
By intuition, if all prices are sticky in USD (x =1), then the real value of USD is
constant despite its nominal depreciation. If all prices are sticky in RMB (x =0),
the depreciation of USD in real terms is as much as in nominal terms. In addi-
tion, supposing the weight of RMB-sticky firms in US increases, ie. x decreases,
the pass-through of nominal to real USD depreciation increases.

Likewise, the depreciation of RMB, ie. e." <1, results in a higher aggregate
RMB price level P~ >1=P." . Aggregate RMB-denominated price inflation
P is proportional to the fraction of aggregate prices that are sticky in RMB z.
By intuition, if all prices are sticky in USD (z =1), the depreciation of RMB in
real terms is as much as in nominal terms. If all prices are sticky in RMB (z=0),
then the real value of RMB is constant despite its nominal depreciation. In addi-
tion, supposing the weight of USD-sticky firms in China increases, 7.e. zincreas-

es, the pass-through of nominal to real USD depreciation increases.

3. Derivation of Best Response Functions

At date 1 in the respective states L”° and L7 respectively, US and CN must
decide whether to devalue their currencies or not, which depends on their respec-

tive objectives of maximizing each country’s real income. The USD is devalued if

bUSRUS us
_bUSRUS +LUS—Supply < + L —TUS (7)
PUS PUS
L L

where the left hand side and the right hand side are respectively US real income
without devaluation and with devaluation. If devaluation of USD does not hap-
pen, the real value of output is L™ 5" and debt repayment costs b”*R™,

where Y is the USD value of US bonds and R is the rate on these US
US pUS

bonds. If depreciation of USD happens, real debt repayment s is lower

L

us

L_ s

than previous level, but the devaluation cost 7%° is incurred. The term

Us
L
the real value of output after USD devaluation and it is given by
% 2/ g P LUS?USD US-USD IDLU&RMB US—-RMB
pUs =X pUs Y +(1—x) pUs Y
L L L
O'US
GUS 1| GUS _
[x+(l—x)egs }J '
US-Supply
= 5o L=
X+ (1 - x) e;
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The RMB is devalued if
CN pCN CN
S N —Supply R T
_pONRON . [CN-Supply < _ o + PLCN __CN (8)
L L

where the left hand side and right hand side are respectively Chinese real income
without devaluation and with devaluation. If devaluation of RMB does not hap-
pen, the real value of output is L“””" and debt repayment costs b R,
where ™" is the RMB value of Chinese bonds and R“" is the rate on these

CN pCN
Chinese bonds. If devaluation of RMB happens, real debt repayment o

L

is lower than previous level, but the devaluation cost < is incurred. The term

CN
L

is the real value of output after RMB devaluation and it is given by

CN
L
cN CN-USD CN-RMB
T, B CN-USD P CN-RMB
v~ Z CN Y, +(1_Z) CN Y,
P P P
L L L
_ O'(N
CN CN
cne T ol
[z +(1-z)e;
— C‘_V LUS —Supply
CN®

z+(1-2z)e;

In this paper, I focus on the effects of price stickiness on US real debt repayment

bUSRUS bCNRCN
and the Chinese real debt repayment via 70 and o respectively.
L L

Accordingly, I assume that the changes in real outputs due to the misallocation
effects are small for either US or China in comparison. To do these, I take the
limit of small L and LY.

Even though the static game does not do justice to the dynamic adjustment of
prices, the long maturity of debt has compensated this seeming weakness be-
cause maturity of the debt is inversely correlated with the time that prices take to
adjust.

Following the spirit of Farhi and Maggiori (2018, 2019), my model also feature
that the determination of the exchange rate reflects the fact that in bad-enough
fiscal situations, monetary policy is de facto dominated by fiscal considerations:
for either US or China, their ex-post misbehavior is expected by investors
ex-ante, which are completely compensated by the higher bond yields. The de-
valuation costs make US and China worse off. Neither US nor China commit
ex-ante not to misbehave ex-post due to institutional weakness. Therefore, their
commitments have to be limited even if full commitments could have made
them better off.

According to my proof in the Appendix, for either US or China, the set of best
responses, given an amount of Chinese debt »® or of US debt b”, depends
on which of the following three zones the debt falls into: a safety zone, an insta-

bility zone, and a collapse zone.

Specifically, given 57, if b% [0, QUS] , US does not devalue in the disaster
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state I’ at =1, which is called a safe best response; if b”° e(l_)US,BUS J,

there are two types of best responses, the safe best response, and the risky best
response, which reflects that the US devalues in L at =1 given »".T as-
sume that in this situation the risky best response is selected with probability
a”5if b e (E s, w*] , it is the risky best response that the US delivers.

When b% given b is in the instability zone, US faces a possible
self-fulfilling confidence crisis: given the Chinese debt issuance, if investors ex-
pect the US debt safe, the rate on US debt is low, and as a result the US does not
devalue USD in case L” happens; if investors expect US debt risky, the rate on
US debt is high, and as a result the US devalues USD in case L” happens. The
entire best response mechanisms including the confidence crisis described above
is fiscal. Following Farhi and Maggiori (2018, 2019), I also call such a confidence
crisis by a Triffin event.

Likewise, the best response mechanism of China is also fiscal and given 5",
China may also independently face a confidence crisis in L™ at ¢=1. Given

b, if pY e[o,bCN}, China does not devalue in the disaster state [ at

l_)CN , I;CN

¢ =1, which is China’s safe best response; if b e( ] , there are also two

types of best responses, the safe best response as just described, and the risky
best response, under which China devalues in L% at r=1 given b”. T as-
sume that in this situation the Chinese risky best response is selected with prob-
ability a".

When b given b is in the instability zone, China faces a possible
self-fulfilling confidence crisis: given the US debt issuance, if investors expect
Chinese debt safe, the rate on Chinese debt is low, and as a result China does not
devalue RMB in case L% happens; if investors expect Chinese debt risky, the
rate on Chinese debt is high, and as a result China devalues RMB in case L™
happens. Therefore, the confidence crisis is fiscal.

Now consider representative agents’ debt issuance problems. Given b, the
US issues debt to maximize the expected utility of US representative agent with
respect to the downward-slopping RoW demand curve for the US debt. The re-
sulted rents are the US exorbitant privilege given China’s debt issuance. For illu-
stration, I focus on the US best response where o is high enough so that the
US finds it optimal to issue at 5" . Hence, the US faces a new Triffin dilemma
reflected by its best responses: given »“", the US could issue more US debt and
get more exorbitant privilege with some probability, while it would also risk los-
ing all of its exorbitant privilege if a confidence crisis happens for US. Therefore,
given the parameter specification considered in this paper, the US debt issuance
as a best response to China’s debt issuance exhibits relative fiscal discipline of
US.

Likewise, for China, given »“, China issues debt to maximize the expected
utility of Chinese representative agent with respect to the downward-sloping

RoW demand curve for the Chinese debt. The resulted rents are the Chinese ex-
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orbitant privilege given US debt issuance. For illustration, symmetrically, I focus
on the Chinese best response where ' is high enough so that China finds it
optimal to issue at b”" . However, China faces a new Triffin dilemma reflected
by its best responses: given »“°, China could issue more Chinese debt and get
more exorbitant privilege with some probability, while it could also risk losing
all of its exorbitant privilege if a confidence crisis happens for China. Therefore,
given the parameter specification considered in this paper, the Chinese debt is-
suance as the best response to US debt issuance also exhibits relative fiscal dis-
cipline of China.

Given all above model specifications and descriptions, by holding the equality
of Equations (7) and (8) and reformulating them, the optimality conditions for

US and China’s debt issuance problems are given by

QUS x Azjs TUS
. ©)
QCN x ACN z_CN

QU N
1-4 and A = 1-2

= /fLUS 1 = /'LCN 1 .
R (N i
L L L L

Solving the equation group comprised of the two optimality conditions, I obtain

Us
where 47 =

the best response functions of US and China respectively:

2
o A ) 6 - A ) eaa e
- 2

2
o —(QUS _ACNTg]]V\/)_‘r_\/(IzUS _ACNTg]i\f/) +4ACNT£12US

- 2

(10)

The optimality conditions (9) describe such a situation: the US and China are
indifferent between non-devaluing home currencies or devaluing home curren-
cies. However, non-devaluing home currencies are always better than devaluing
home currencies. Therefore when US issues an amount of debt by 5*, it does
not devalue USD; when China issues an amount of debt by 5", it does not de-
value RMB. As stated above, a” is high enough so that the optimal debt is-
suance for USis 5”5 a® is high enough so that the optimal debt issuance for
Chinais b7 .

The first equality in (9) asks how much debt to issue by US when it stays at the
limit status where beyond the amount of issuance, the country has to devalue
USD. When it determines the amount of debt issuance, it needs to consider how
much debt China issues. Because US knows that value of o, therefore the US
expects that China will issue 5", which will not trigger the devaluation of
RMB. At the same time, China is considering a similar problem: how much debt
to issue given the amount of debt US issues. China knows that the US will issue
b” because it knows that value of a”. Therefore, China judges that the US
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will not devalue USD.
, bUSRUS Us
If —pYSRYS 4 [VS—Swrly o _ s +#— 7%, then the US does not devalue in
L L

bad state at ¢=1. Therefore, the US debt is safe. The interest rate on US debt is
then R =R"—y(w'—b™ —b"). L also take the limit of small L and LY.

Therefore, the above condition is reduced to 7% > p¥ R [1 _ 1 j .

PLUS
) . ) ~ , bCNRCN CN )
Likewise, if —b“ RN 4 [N-Swerly o _ el +PLCN —7% | then China does
L L

not devalue in bad state at 7=1. Therefore, the Chinese debt is safe. The interest
rate on Chinese debt is then RV =R’ — ;/(w* -b% — bCN) . Again, I take the

limit of small I and I[V. Therefore, the above condition is reduced to

TCN>bCNRCN(1_ 1 j'

CN
B

Given b, if b is a safe issuance that does not incur the devaluation of

US_US | 1.CN_CN
1 us _ DTy 07 Ty
b7 +b

. : us US pUS
USD, it should satisfy % >b™R (1— 5
L
Given b%, if b is a safe issuance that does not incur the devaluation of

CN _Ci
o b + b5l
b +b

CN
L

RMB, it should satisfy 7" > p“" R (1—

. . . us CN us
In the situation considered above where o and @ are large enough, b

and b should simultaneously satisfy

QUS < BUSTUS
bCN <BCNTCN (11)
where BY 2; and R =R’ —;/(w* —l_JCN —IQUS);
RUS (1 L j
P
us CN
S :M; BN b and g™ :E’—y(w* - —QCN);
b7 +b 1
= = RCN [1 _ j
PLCN
CN _CN Us _us
N :%. Inequality group (11) implies that if 4 and »b™ are
+
safe issuance for US and China respectively, they should satisfy
_(pN _ gUs s BN _ gUSLUS P g pUS LCN pON
0< " (_ Tus )+ (_ Tus ) + Tys £
<b” <
2 (12)
2
i e Ui B
<b <
- 2

At present, the capital account of China is not opened and capital control of

China is tight. Besides, the US has passed legislation to tighten US investment to
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China, especially investment in high tech areas (White House, 2023). Because
the frictions between US and China become more and more fierce, it is reasona-
ble to expect that measures that control US capital flow to China will be ex-
panded. Such measures also control the flow of American capital to China which
affects the exchange rates of USD over RMB. Therefore, even though this paper
studies the situation of a rivalry between USD and RMB in future, no one can
guarantee that by then there would be no capital control between US and China.
Therefore, the violation of no arbitrage condition, ie. e”e™ #1 where
e” eR" and e” eR", is possible. My model just considers the situation

where the no arbitrage condition is not held between US and China.

4. The Strategic Impact of Opponent Country’s Net Issuance
of Safe Assets on a Country’s Own Safe Asset Issuance

The best response functions can support the analysis of the impact of the oppo-
nent’s net issuance of safe assets on a country’s own safe asset issuance. One
country’s issuance of safe assets is a measure of the country’s economic weight
globally.

First, think about a situation where US encounters the increasing net supply
of safe Chinese bonds b . The reaction of US depends on the comparison be-

tween 7. and 7., and the change of the US exorbitant privilege also de-

. CN us . CN us
pends on the comparison between 7, and 7. In fact, if 755 >7y,

op”s s 0 »Ys

[;CN >0 and if 75y <70, a];W<O. Therefore, if the devaluation cost the

US pays to China, ie. the benefits US loses to China in international monetary
system and international price system, is greater than the devaluation cost the
US pays towards itself, e the blow to US domestic economy due to experienc-
ing the Triffin event, US exhibits strategic complements towards Chinese debt
issuance and the rising net issuance of Chinese debt makes US less sensitive to
devaluation; if the devaluation cost the US pays towards China is less than the
devaluation cost the US pays towards itself, US exhibits strategic substitutes to-
wards Chinese debt issuance and the rising net issuance of Chinese debt makes
US more sensitive to devaluation.

Second, think about a situation where China encounters the decreasing net
supply of US safe bonds 5" . The reaction of China depends on the comparison

between 7.y and 7., ,and the change of Chinese exorbitant privilege also de-

. us CN . us CN
pends on the comparison between 7, and 75, . In fact, if 75 >7qy,

b o qus _ov 07 . . .
—>0 andif 74 <75, —5 <0.Therefore, if the devaluation cost China
0b ob

pays to US, ie. the benefits China loses to US in international monetary system
and international price system, is greater than the devaluation cost China pays
towards itself, 7.e. the gigantic amount of resources devoted to saving the severe-

ly suffered Chinese economy, China exhibits strategic complements towards US
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debt and the decreasing net supply of US debt also makes China more sensitive
to devaluation; if the devaluation cost China pays to US is less than the devalua-
tion cost China pays towards itself, China exhibits strategic substitutes towards
US debt and the decreasing net supply of US debt makes China less sensitive to
devaluation.

The exorbitant privilege will always decrease due to the rising issuance of op-
ponent country’s safe assets, no matter whether a country exhibits strategic
complements or strategic substitutes. As China issues a rising amount of safe as-
sets worldwide, such a trend reduces the US exorbitant privilege, even though
the US exhibits strategic complements given the cost structure 7.4 > 7 . Like-
wise, as US issues a rising amount of safe assets worldwide, such a trend reduces
the Chinese exorbitant privilege, given that China exhibits strategic substitutes
for a cost structure 75y > 7cy - The residual demand for US safe assets as in eq-
uation 1) is decreasing in the amount of Chinese safe assets. The residual de-
mand for Chinese safe assets as in equation 2) is decreasing in the amount of US
safe assets. For US, the total loss of revenue QUS;/bCN is proportional to the size
of Chinese issuance. For China, the total loss of revenue b yb” is propor-
tional to the size of US issuance.

Therefore, in my model, US and China may not simply both exhibit strategic
substitutes or strategic complements like typical game theoretical models. There
exists a possible scenario that one country exhibits strategic complements while
the other country exhibits strategic substitutes, which is determined by the cost
specifications. Correspondingly, the revealed behavior of countries, ie. strategic
complements or strategic substitutes, also expresses the relationship between
different devaluation costs. Based on observations of the diplomatic relationship
of US and China from the Western perspective, US is more prone to be a stra-
tegic-complements player, which repeatedly emphasizes the importance of co-
operation between the two countries as shown in the US Presidential addresses
etc., while China is more prone to be a strategic-substitutes player, which is very
assertive to challenge the US comprehensively, e.g. challenging the USD’s status
in international monetary system and international price system. Therefore, ac-
cording to my model, such behaviors in political reality from the Western pers-
pective show that 7., <7jy for USand 7y >7gy for China.

If China fails in any challenge it initiated towards US, then the corresponding
efforts that China has invested to internationalize RMB in the international
monetary system and international price system would be wasted. If such event
repeatedly happens, then all fruits China has accumulated for internationalizing
RMB would be given to the US ( 7oy ). Hence, 7oy can be regarded as the dis-
counted value of all future costs China pays to US for any failure towards US.
However, more importantly, the failure of China towards US will ultimately lead
to the severe suffering of the Chinese economy. If China wanted to save its
economy, the Chinese government would invest a gigantic amount of resources

to do it (75 ), which is much greater than the benefits that China gives up to US
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due to the failure of the currency war. Therefore, the devaluation costs according
to the above analysis also exhibit the relationship that z,s <7 s for US and

us
tey > 7y for China.

5. Equilibrium

As just discussed, the devaluation costs of US and China exhibit features such

that 7,5 <74 and 74y >7gy . For the purpose of illustration, I further assume

US_CN _ _CN_US : :
that 7;3Tqy = Tys Toy » Which presents a more concrete relationship among the

devaluation costs. Devaluation costs are changing across time in reality and the
relationship about the devaluation costs described in the assumption is reasona-
ble to appear in certain periods. Consider the aggregate cost

us US CN CN US _us CN __CN CN
b s +b b +b

s _2 Tus _2 Ten  Tus
US CN US _ ,CN CN
b~ +b b7 +b Tey
and
Us US CN CN
£V bty +b oy

l_)US + l_)CN

As T have described, the cost 7. represents the benefits that the US loses
and China gains due to the devaluation of USD, and the cost 7y represents
the gigantic cost China pays to save its economy due to the devaluation of RMB.
In this paper, I consider a scenario that the aggregate devaluation costs of the
two nations are similar, ie. %° ~7 . Therefore according to the above formu-
las, 750 ~Tin.

In fact, it can be assumed that 7., ~7(y. The opinion that 7). ~7y is
based on the following reasons: observing the history of USD since 1945, the
status and power of the currency generally decline. The political status related
with the decline of USD also falls down as a result, making the power of US,
even though still a hegemon in the world, gradually fade. From the Western
perspective, in the following decades, if US continues losing its current benefits
in IMS in the challenge from China, which finally leads to the collapse/change of
the present international monetary system and international price system, the
country benefited most from this event will be China, which will consolidate
China’s economy and help China gain the benefits in the international monetary
system and international price system which US once enjoyed. A new interna-
tional monetary system as well as a new international price system, and even a
new world order centered by China is therefore established.

Otherwise, if China loses the currency war with US, it will severely suffer
Chinese economy. The US is certainly the direct beneficiary of the suffering of
the Chinese economy in the rivalry situation. At least, due to the event, the US
will gain the political and financial benefits that China used to enjoy, which can
help the US restore its power in international monetary system and international

price system the country once held.
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Therefore, the devaluation cost China pays to the US and the devaluation cost

. . .. . uUs CN
China pays to itself are hefty and more or less similar, ie. 75 = 7¢y -

. . . US_CN _ _CN_US
Given the best response functions and the assumption that 7,75 =75 7oy »

I obtain the equilibrium issuance of US and China respectively:
us
l_) — AUS x TZS
CN CN CN ( 13)
b =47 xz,
CN(_CN _ _US\_CN , 4US(_CN __US\_US
A (TCN _TCN)TUS +4 (TUS ~Tys )TUS
CN (_CN _ _US Us(_cN __US
4 (TCN _TCN)+A (TUS _TUS)
CN (_CN _ _US\ _CN , 4US(_CN _ _US\_US
A4 (TCN —Ten )TCN +4 (TUS ~Tus )T

cN
. The equilibrium expressed b
AV (e —ely )+ A (22 %) ! e

equation group (13) is assumed to satisfy condition (12) by default.

us _

where 7 and

N _
T, =

6. The Explanation of the Asymmetry between the US Safe
Asset Issuance and Chinese Safe Asset Issuance

In terms of the volume of the issued safe assets, the Chinese issuance is far more
behind the US issuance. According to my model, it means 5" >5“" . Although
the equilibrium safe asset issuance in my model is obtained under the prerequi-

site. that o” and a“ are high enough, and under the assumption

TosTen =T tey which describes a situation about the relationship of the de-
valuation costs between US and China, the status that the volume of US safe as-
set issuance and the Chinese safe asset issuance are asymmetric is expected not
to be changed.

My model abstracts away the impact of various factors such as national
strength on the volume of safe asset issuance in equilibrium. National strength is
a particular factor that people usually focus on when discussing international
currency issues. Therefore, in the case considered in the paper, why the asym-
metric issuance between US and China happens? Even though the equilibrium in
my model is derived under specific prerequisite and assumption, my model can
provide an answer to account for such asymmetry, which can arise from factors
rather than national strength. Note that the prerequisite and assumption can al-
so describe reality though they cannot cover general situations.

According to Equation (13), b > b can be reformulated to
A% 1 1 1 1
s 1o | s gt
>
P /ICN{I _(1+1j1+1}
l—ﬂ/CN })LCNZ ZCN IDLCN ﬂ,CN

Therefore, in the context considered in my model, beyond national strength, the

devaluation cost of US towards itself 7, the devaluation cost of China towards
US .y , the probability that the disaster state happens for US A%, the probabil-
ity that the disaster state happens for China A", the aggregate USD price level in
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disaster state P° and the aggregate RMB price level in disaster state P can

also result in an asymmetric issuance between US and China. Obviously, the

A% 1 1 1 1
s 15| prz | g o
greater contrast between —%- and T L L are,
705 ) 1 1 1
1AV PLCNZ_ W""l PLCN+W

the greater contrast between b” and 5 and hence the asymmetry is greater.
Considering that at present the Chinese safe asset issuance is significantly
dwarfed by the US issuance, therefore it is meaningful to study how these factors
can make the contrasts as mentioned greater.

First, let us consider the impact of devaluation costs. Either the greater value
of the devaluation cost of US towards itself or the smaller value of the devalua-
tion cost of China towards US can make the asymmetry greater. Intuitively, the
greater the devaluation cost of US towards itself is, the more self-disciplined of
US is on the matter of issuing safe asset and hence the greater their safety zone
is. Hence, the US can issue safer asset in this situation. While for China, the
smaller the devaluation cost of China towards US, the bolder China is on issuing
safe assets. Hence, China becomes less self-disciplined on this issue and hence
the Chinese safety zone becomes smaller, which reduces the volume of safe asset
that China can issue. Note that the devaluation cost of US towards China and
the devaluation cost of China towards itself do not matter in making the asym-
metry happen. Such feature shows that in the strategic interaction between US
and China on issuing safe assets, China is less important than US in determining
the contrast between the volume of US issuance and the volume of Chinese is-
suance.

Second, consider the probability that the disaster state happens for US A%
and the probability that the disaster state happens for China A" . The smaller
probability that the disaster state happens for US or the greater probability that
the disaster state happens for China can make the asymmetry between the safe
asset issuance of US and China greater. Intuitively, the smaller probability that
the disaster state happens for US, the less chance that US has to consider wheth-
er to devalue USD and hence US can issue more safe asset; however, the greater
probability that the disaster state happens for China, the more chance that US
has to consider whether to devalue RMB and hence China has to be self-restraint
on issuing safe asset. Due to the dominant status of US in world economy, once
US economy enters a disaster state, which usually contagions the whole world
including Chinese economy. Therefore, the probability that China encounters a
disaster state is hard to be less than the probability that US encounters a disaster
state.

Third, consider the aggregate USD price level in disaster state P and the
aggregate RMB price level in disaster state P . The smaller aggregate USD
price level in disaster state or the greater aggregate RMB price level in disaster

state can make the asymmetry between the safe asset issuance of US and China
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greater. Intuitively, if disaster state happens, the cheaper (more expensive) the
consumption bundle of a country denominated by its home currency is, the
more (less) the country can gain from international trade, which boosts (reduc-
es) the country’s fiscal capacity. Therefore, the country’s safety zone is greater
(smaller) and hence can issue more (less) safe asset. The aggregate price level of
US and China are constantly changing. At present, due to high US inflation,
P” is expected to increase; due to the looming Chinese deflation, P is ex-
pected to decrease. Therefore, at present, the aggregate price levels of US and
China are counter forces that make the asymmetry of safe asset issuance of US
and China greater. However, because the volume of US safe asset issuance is
much more larger than the volume of Chinese safe asset issuance at present,
therefore from my model it can be found that the impact of the devaluation costs
and the impact of the probability that disaster state happens dominate the im-
pact of aggregate price levels (the assumption 7, s7oy =7onTyy is reasonably to
hold at least for certain period at present). Therefore, to analyze safe asset is-
suance of US and China at present, the devaluation costs of US and China to-
wards US and the probability that disaster state happens for US and China are

the critical factors that needs delving into.

7. The Impact of the Share of Pricing and Invoicing of One
Currency on Both Countries’ Debt Issuance

In the following, I focus on the impact of the share of pricing and invoicing of
one currency on both countries’ debt issuance. First, let me start from the US
equilibrium issuance b”. Suppose RMB’s weight in US economy increases
(1—x increases), ie. the fraction of goods denominated in RMB produced in

US are rising and the fraction of good denominated in USD produced in US are
Us

falling. Such a change in the currency denomination leads to 5 >0, and
X

b e NP .
5x <0 which is particularly obtained given the assumption that 7y > 7.5

and 7(y > 7oy . Therefore, the increase of RMB’s weight in US economy leads to

a strengthened sensitivity of USD devaluation in US and a reduced sensitivity of
RMB devaluation in China. Or, it can be said that the increase of RMB’s weight
in US economy makes the original level of US debt 5” no longer in the safety
zone but instead in the instability zone, while the original level of Chinese debt
b™ becomes safer as the safety zone enlarges and therefore alleviates China’s
fiscal burden.

To understand these effects, let me go back to the expressions of the equilibrium
debt issuance »” and b . l_)US =A% XIZS. rijs represents the impact of de-
valuation costs on the devaluation threshold. It is a weighted average of the deval-
A2y —3)

CN (_CN __US US(_CN __US\ "
4 (TCN_TCN)+A (TUS _TUS)

. N us .
uation costs 7, and 7, with the weights
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Note that 7y and 7. also have impact on the weights. A”° represents the
impact of ex-post benefit of USD devaluation. Specifically, the interpretation of

A% is as follows:

_qUS
A% = L 1-4 (14)

l _ ﬂUS
g 1)

L

The first term of A” shows that a lower x leads to a higher P, which
makes a USD devaluation reduce more US real debt repayment. It then makes
the ex-post benefit of a USD devaluation higher, which makes the safety zone
smaller. The second term compounds the impact of the first term: a lower x
leads to a higher P, which makes the US debt riskier and its yield higher.
Such an impact makes the safety zone smaller. In addition, the higher R”
makes the fiscal burden of US higher, which provides a stronger incentive of de-
valuing USD and hence ultimately reduces the safety zone. Therefore, in terms
of the ex-post devaluation benefit of USD, the rise of RMB in pricing and in-
voicing in US increases the ex-post devaluation benefit of USD.

However, the movement of 7%° is opposite to that of 4“ with an increas-
ing share of RMB in pricing and invoicing in US. The RMB share’s impact on
7% the impact of devaluation costs on b”, is performed through 4%, the
impact of ex-post benefit of USD devaluation. A lower 4% due to a lower x
brings a higher 7'°. The higher average devaluation cost finally leads to a high-
er b”, which rewards the higher average devaluation costs.

The ultimate impact of rising pricing and invoicing using RMB in US shows

that the impact of ex-post devaluation benefit on " dominates the impact of
Us

devaluation costs on 5", which is reflected by 62 > 0. The impact of ex-post
X

devaluation benefits on 5 magnifies the fiscal pressures on US monetary
policy and increases the likelihood of devaluation, while the impact of devalua-

tion costs on b” reduces the fiscal pressures on US monetary policy and the
us

likelihood of devaluation. The net impact 5 >0 indicates that the rising
X

share of pricing and invoicing in RMB in US ultimately intensify the
pass-through of nominal to real USD devaluation. Therefore, investors expect
the devaluation and consequently the safety zone is reduced. In this situation,
the new Triffin dilemma occurs for US: it must either issue less debt or undergo
a confidence crisis. The exorbitant privilege of US is accordingly reduced.

Y = 4™ x7". " represents the impact of devaluation costs on the de-
valuation threshold. It is a weighted average of the devaluation costs iy and
A (e —5)

and
CN (_CN __US Us (_CN __US
4 (TCN _TCN)"'A (TUS _TUS)

v with the weights
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AYS (Z_CN _TUS)
us ~ Tus
CN (_CN __US Us (_CN __US
4 (TCN _TCN)"'A (TUS ~Tus

on the weights. The impact on 5" of RMB share in US is performed through

). Note that 7y and 7gy also have impact

A%, the impact of ex-post benefit of USD devaluation. A lower A due to a
lower xbrings a higher 7¢". The RMB share in US does not have any impact on
the ex-post benefit of RMB devaluation. Therefore, only the average devaluation

N : . .
cost 7, matters in this scenario.

The higher average devaluation cost finally leads to a higher b, which re-
wards the higher devaluation cost. Therefore, due to the increasing share in
pricing and invoicing by RMB in US, the safety zone of China is enlarged.

Next, let me discuss the impact of USD share in pricing and invoicing in Chi-
na on b” and b” respectively. Suppose USD’s weight in Chinese economy
increases (z increases), Le. the fraction of goods denominated in USD produced

in China are rising and the fraction of goods denominated in RMB produced in

CN
China are falling. Such a change in the currency denomination leads to 5 <0,
Z
Us
and —— <0 which is particularly obtained given the assumption that

z
o >1.s and 75y > 7oy . Therefore, the increase of USD’s weight in Chinese
economy leads to a strengthened sensitivity of RMB devaluation in China as well
as a strengthened sensitivity of USD devaluation in US. Alternatively, it can be
said that the increase of USD’s weight in Chinese economy makes the original
level of Chinese debt b and US debt 5% no longer in their safety zones re-
spectively but instead in their respective instability zones.

As presented, b =AY x7%" . The meaning of 7{" has been discussed
above. A“' represents the impact on b~ by ex-post benefit of RMB devalua-

tion. Specifically, the interpretation of A" is as follows:

_aov
gy 1 1-4 (15)

1 _ ACN
1- PLCN R (I_PCNJ

L

The first term of A shows that a higher z leads to a higher P, which
makes a RMB devaluation reduce more Chinese real debt repayment. It then
makes the ex-post benefit of a RMB devaluation higher, which makes the safety
zone smaller. The second term compounds the impact of the first term: a higher
z leads to a higher P, which makes the Chinese debt riskier and its yield
higher. Such an impact makes the safety zone smaller. In addition, the higher
R" makes the fiscal burden of China higher, which provides a stronger incen-
tive to devalue RMB and hence ultimately reduces the safety zone. Therefore, in
terms of the ex-post devaluation benefit of RMB, the rise of USD in pricing and
invoicing in China increases the ex-post devaluation benefit of RMB.

Contrary to the phenomenon in US, the movement of 7{" is in the same di-
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rection of A”' with an increasing share of USD in pricing and invoicing in
China. The USD share’s impact on 7" is performed through A, the impact
of ex-post benefit of RMB devaluation. A lower A“" due to a higher zbrings a
lower 7¢". The lower average devaluation cost finally leads to a lower b,
which increases the likelihood that China experiences a confidence crisis.

The ultimate impact of rising pricing and invoicing using USD in China

shows that the impact of ex-post devaluation benefits on 5” compounds the
CN

<0. The im-

impact of devaluation costs on 5", which is reflected by
z

pact of ex-post devaluation benefits on b magnifies the fiscal pressures on

Chinese monetary policy and increases the likelihood of devaluation. The ag-
CN

gregate impact 5 <0 indicates that the rising share of pricing and invoicing
z

in RMB in China ultimately reduces the pass-through of nominal to real RMB
devaluation. Therefore, investors expect the devaluation and consequently the
safety zone is enlarged. In this situation, the new Triffin dilemma becomes less
likely to occur for China: China can increase debt issuance and less likely expe-
rience a confidence crisis. The exorbitant privilege of China is accordingly in-
creased.

The impact on b” of RMB share 1—z in China is performed via A, the
impact of ex-post benefit of RMB devaluation. A higher 4" due to a lower z
brings a higher 7'°. The intuition is straightforward: the more RMB is used, the
further the impact of ex-post devaluation on b”" is weakened, which further
reduces the fiscal pressures on Chinese monetary policy and decreases the like-
lihood of devaluation. The RMB share in China does not have any impact on the
ex-post benefit of USD devaluation. Therefore, only the average devaluation cost
TZS matters in this scenario.

The higher average devaluation cost finally leads to a higher 5“°, which re-
duces the risk of USD devaluation. Therefore, due to the increasing share in

pricing and invoicing by RMB in China, the safety zone of US is enlarged.

8. The Impact of the Expected Degree of Devaluation of Both
Countries’ Currencies on Their Devaluation Thresholds

Except the share of domestic production traded in a specific currency in one
country, the exchange rates can also exert their impacts on both countries’ de-
valuation thresholds. The expected degree of devaluing a currency in a disaster
state matters when predicting how the devaluation threshold changes. Consis-

tent with expectation, the greater expected degree of a devaluation of USD
Us

makes US more sensitive to Triffin event (G_T >0) and the greater expected
€.

degree of a devaluation of RMB makes China more sensitive to Triffin event
a bCN
( —

CN
Oe;

>0).
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In the game, the expected degree of a devaluation of a country’s currency also
plays a strategic role that affects the opponent country’s likelihood of experienc-

ing the Triffin event. I find that the greater expected degree of a devaluation of
CN

USD enlarges China’s safety zone ((S_T <0) while the greater expected degree
eL
Us

of a devaluation of RMB reduces US safety zone (ﬁ > 0). Such strategic im-
eL

pacts are performed through the impact of ex-post benefits of devaluation A4”
and A respectively but originate from the cost relationship 715 <z5n and
ten > 70y , which determines that US is willing to cooperate with China while

China wants to compete with US. Thus, when the expected degree of a devalua-
tion of USD becomes greater, investors acknowledge that devaluing USD by US
is a more cooperative move of US towards China, which reduces China’s fiscal
pressure. Consequently, the Chinese safety zone is enlarged. When the expected
degree of a devaluation of RMB becomes greater, investors regard devaluing
RMB by China as a more assertive move of China towards US, which increases
US fiscal pressure. Consequently, the US safety zone is reduced. Therefore, a
greater expected degree of USD devaluation benefits China but a greater ex-
pected degree of RMB devaluation hurts US.

9. Conclusion

According to the analysis in this paper, a general principle can be found that any
actions that are taken by US and hurt (benefit) US benefit (hurt) China, while
any actions that are taken by China and hurt (benefit) China hurt (benefit) US.
Here one country benefited means the country becomes less likely to experience
a Triffin event due to either its own action or its opponent’s action, while one
country harmed means the country becomes more likely to experience a Triffin
event due to either its own action or its opponent’s action. Such a principle is
founded on the devaluation cost structures of both countries: 715 <75s and
roy <7&y . Therefore, the US tends to cooperate with China, while China wants
to compete with the US in the international monetary system and international
price system. The situation is consistent with the main stream Western view on
Sino-US relationship including the currency issues. As reflected by the model, if
China wants to outpace the US in safe asset issuance, then the actions China
takes is not beneficial towards itself. Therefore, given the Western view on Si-
no-US relationship, it is impossible for China to possess an ambition to replace
the US as the dominant power of the international monetary system and inter-
national price system.

As the cost structures seem hard to change (US more emphasizes its role in
the international monetary system and international price system while China
more cares its domestic affairs including its economy), the strategic comple-

ments of the US issuance behavior and the strategic substitutes of China’s is-
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suance behavior are expected hardly to change as well. Therefore, how a coopera-
tive US copes with an assertive China is an important question to answer. Howev-
er, it is difficult to answer the question according to my model. It seems that the
only way to change the situation is just changing the structure of the devaluation
costs, which is expected to be in the scope of politics rather than economics.
Again, I emphasize that the results obtained in this paper are based on the
Western perspective on Sino-US relationship in particular on currency issues.
The model can also account for an equilibrium of such a currency rivalry from
the Chinese perspective, but the parameter specification in the model needs ad-
justment according to the Chinese perspective. Therefore, in expectation, the
results obtained from the Chinese perspective will be different from the results
obtained in this paper, given the fact that the views on Sino-US relationship
from the Chinese side are usually opposite to their counterparts from the West-
ern side. From a practical point of view, for policy makers in both countries who
aim to find a way to deal with the strategic interaction as studied in this paper,
the prerequisite condition for them to do so is to narrow the gap in their views

about Sino-US relationship including the currency issues.
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Appendix A. Setup of the Decision Problems of RoW, US and
China

Consistent with Farhi and Maggiori (2018, 2019), my model also follows the
Calvo timing. Therefore, the timeline of my model is:

t=0":US chooses 5 and China chooses »“";

t=0": RoW chooses R” and R respectively. Sunspots for US and Chi-
na are realized respectively, and hence equilibrium selection happens for both
countries;

t=1: 1) Disaster shocks are realized for US and China respectively; 2) US
chooses ¢ and China chooses e ; 3) Payoffs are obtained for RoW, US and
China.

In the following proofs in this section, the meaning of notations E*[x],
E*[x], E’[x] and E [x] follow the Definition 1 in Farhi and Maggiori
(2018): E'[x] represents the expectation taken at r=0"; E°[x] represents
the expectation taken at #=0" conditional on the safe realization of the suns-
pot; E’[x] represents the expectation taken at #=0" conditional on the risky
realization of the sunspot; E~[x] represents the expectation taken at #=0"

before the sunspot realization.

A1. RoW’s Decision Problem

RoW does not consume at ¢#=0. It has a mean variance preference over con-

sumption at #=1.RoW’s problem can be formulated to:

max E* [Cl*] —yVar® [C,*]

g
bLS’bC .C
s.t.

w=x +b%" +pY

KR+ RS S + bYRY N =

x>0 ¥ >0 pbN>0

In the above decision problem, if no arbitrage condition is required, e >1
or e¥ can be allowed. By solving the problem, the demand functions of »%*

and b are given by
RUS(bUS)zj? _270_2 (w* _pN _bus)
RCN(bCN):Er _270_2(W* _p¥s _bCN)

where & is the variance of the risky asset issued in US market and the va-
riance of the risky asset issued in Chinese market. For simplicity, I assume the
variances of both risky assets are identical. In addition, with generality, assume

1 . . .
o= 5 Therefore, I obtain the ultimate form of the safe asset demand function

as presented in the main text of the paper:
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RUS(bUS):Er_y(W*_bCN_bUS)

RV (bCN):Er —y(w* _pYs _bCN)

A2. The Issuance Problems for US and China

According to the timeline, the issuance happens at #=0". Issuance by US is de-

scribed by the following problem:

Us
T

E- Céjs + 5% C]US ( wUS)_Z_US_ JUS=Supply _ —
P (b , @ )

~ max
X[/S ,bUS ’Cé/S ,C]US (wUS)

s.t.
WUS _ Céjs _ xUS _bUS
s bUSRUS (bUS,a)US>

xUSRr pYs (bUS wUS )

_ CIUS ( a)US)

b5 >0 x¥>0

1
uUs

and

O_LS

¥ -1

_ J JUS-Suply
P (bUS,a)US) x+(1—x)eUS (bUS’a)US )‘TUS

R s the risky asset return for US. w” is the endowment of US. C.° is
the US consumption at t=0. C° (w*) is the consumption at =1 which
depends on the realization of sunspot. x” is the US investment in the risky
asset. R (bUS,a)US ) is the function that maps b»” issued at /=0 and the
sunspot realization for US into the equilibrium interest rate, and P” is the
function that maps »“ and sunspot realization into the aggregate price level at
t=1.

The issuance problem of China is described by the following problem:

CN
v

E C()C‘N+5CN C]CN(a)CN)_Z_CN_ JCN-Supply _ —
P (b ,@ )

max
xCN pCN ’C(r):N ’CICN((HCN)
s.t.
N N N N
w? - = x@ _p©
N N N
pEN RE (bc ’wc )

~ CN
xR - CN (7.CN _CN
P (b ,0 )

_ C]CN ( a)CN)

PN >0 x>0
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CN

s 0 -

and

CN

CN 1o,

+(1—Z) ’

i LCN —Supply

-1

CN

o
zeCN (bCN’a)CN)
V4

PN (bCN , o ) ey (bCN o™ )"CN + (1 _ Z)

CN
R" is the risky asset return for China. w™ is the endowment of China.

COCN is the Chinese consumption at r=0. C N(W*) is the consumption at

t=1 which depends on the realization of sunspot. x“” is the Chinese invest-

ment in the risky asset. R“" (bCN o™ ) is the function that maps 5" issued at

t=0" and the sunspot realization for US into the equilibrium interest rate, and

PN is the function that maps »“" and sunspot realization into the aggregate

price level at 7=1.

A3. Solving Limited-Commitment Equilibrium

A3.1. The Equilibria that Occur for a Given Quantity of Debt b
If a disaster has occurred for US at =1, the US decides whether to devalue

USD by solving

us
Us us Us-Supply %
mq Cl -7 —| L PPy I
C{/S,euse{l,egs} P
s.t.
US pUS
USRUS_b R —c"
L !
1
Us use 1 |1-e™
where P :[x+(1 x)e }
and
_ O'US
Us _ Us
use "t [eT -l
us [x+(1—x)e
T _ _ LUS*Supply
US Us .
Us®
P x+(1—x)e

USRUS ﬂ_US

Therefore, the USD is devalued if —»"RY 4+ [S~5%Y < e v,
P P
L L
. . us . oN US pUS | 7US—Supply “RY o« g s us
which results in b~ given b= .If -b"R” +L >——t =57 >
=z })L })LU

which results »% given 5", which resultsin b given ».

Therefore, I obtain the three zones for US: given »“", the safety zone is

p” E[O,l_?USJ; the instability zone is b” e(lgUS,b_US]; the collapse zone is

B < (5% ']
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If a disaster has occurred for China at 7 =1, the US decides whether to deva-

lue USD by solving

CN

max CICN _ OV _| ON-Supply _ 4 —
C]CN ,e(w e{l,ezw} P
s.t.
bCNRCN
CN pCN CN
RL - N Cl

SCN e
where PN = [zeCN g (1 - z)}1 .

and

SCN _ﬁ
oN [zeCN +(1 —z)

T _ _ LCN —Supply
PV ene™ '
ze +(1-2)
bCN RCN CN
Therefore, the RMB is devalued if —p¥ RN + [V-SwPl < —— - N,
By By
CN pCN CN
. . N Us CN pCN CN—-Supply R Ty CN
which results in b~ given b . If -p“""R™ + L >t =T
- P
L L

which results b given 5", which resultsin 5" given b*".
Therefore, I obtain the three zones for US: given b, the safety zone is

b e[O,QCN]; the instability zone is b e(QCN,ECNJ; the collapse zone is
b (5],

A3.2. The Optimal Issuance of »” and »“" under Limited
Commitment

According to Farhi and Maggiori (2018), the issuance problem for US under full
commitment is described by

max V% (bUS) —p%s (E' _RYUS (bUS ))

b5 >0

*

And the optimal issuance »% = %w .

Likewise, the issuance problem for China under full commitment is described by
CN (pCN CN (Br _ pCN (pCN
o 57 =4 (-8 (57

N >0

*

And the optimal issuance »<" =%w .

Define a function a(bUS ) €[0,1] to denote the t=0" probability that the
continuation equilibrium of US for ¢1=0" onward is the collapse equilibrium
0 for b € [O,QUS]
a(bUS) =da% for b ¢ (IQUS,I;USJ

1 for bY5 e(I;US,W*]
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Define a function a(bCN )6[0,1] to denote the =0 probability that the
continuation equilibrium of China for 1=0" onward is the collapse equili-

brium
0 for bV € [O,I_JCNJ
a(bCN)z a for bV e(bCN’I;CNJ

1 for b G(ECN,W*]

Therefore, referring to the formulation of the full-commitment problems,

given b, the issuance problem of US is described by

maXUUs (bUS):(l—a(bUS))VUS (bUS)—a(bUS)/iUSTUS

oY% 20
And given b", the issuance problem of China is described by
max U (bCN): (1 _a(bCN))VCN (bCN)_a(bCN)lCNTCN

bN>0
According to the formulation of the value functions under limited commit-
ment, for US, there exists an «;° €(0,1) such that
us us 1 . US qUS__US _ us us Us US qUS _US .
(l—ab )V EW —a, A"t —(l—ab )V b7 )=a,°”A” 7t . For China,

there exists an ;" €(0,1) such that

(1 ot )VCN (%W*] —aN AN = (1 o )VCN (bCN ) —afN ANt  Tuse

Figure A1 to describe the value function for USwhen a” =a;”, given b .
Therefore, for a” >a,”, the US will issue b” given b . Likewise, for
a® >a, Chinawill issue b given b%.
Further, both the o when b =6 and the ™ when 5% =b" can

be obtained. These thresholds are those I refer to in the main context of the pa-

per.
UUS (bux)
U (évs ) orU% (lw*]
2
UUS (EUS)O QUS 1W* 5US w* b
2

Figure Al. The value function of US under limited commitment when

a” =a" , given bV
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Appendix B. Derivation of Best Response Functions

Reformulate the first and second equations in (9), I obtain that

) /IUS
les + _CN_ = Tus ><_
(1_13“][ PUSJ (B.1)
1-4 CNbCN 0
Us
R4 |s)
g By
and
QCN2+ Z_)US_ 1-AN Tg;]vv XZ_)CN
= AN _
R'|1- -
( PLC”J[ PfNj (B.2)

- -4 ™ =0
AT ] -
R|1- -
( P J[ P J
respectively. Solving (B.1), I obtain two solutions

(b A ) (b - A A
2

<0

: us
minb

and

S R O I [y
2

Because only max QUS is positive, therefore the best response function of US

>0

Us
maxb =

takes the positive solution of Equation (B.1).

Solving (B.2), I obtain two solutions
(B a0 ) (B - a7 ) a2 e
2

<0

and

2
—(l_7 el g}\zx//)_i_\/(éus —ACNTgx) +4ACNTgf,Z_)US
maxb " = 3 >0

Because only rnaxl_JCN is positive, therefore the best response function of

China takes the positive solution of Equation (B.2).

Appendix C. The Monotonicity of Best Response Functions
(The Strategic Impact of Opponent’s Safe Asset Issuance on
a Country’s Own Safe Asset Issuance)

To obtain the monotonicity of the US best response function, I obtain that
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Y 1 1 2x(b A )+ aa ey
— =—X

\/(b AUSTUS) +445 8
x(BY — 4728 )+ 44 7Y
>
\/ CN _4Us ll//g) +4AUST(C/:;\/Z_)CN

2x
is equivalently reformulated to 7., (TUS 705 ) > 0. Therefore, given

us

Given lgCN > A% x(rgss —215;\’), -1 +l><

CN us us CN CN
b >4 x(rUS =27, ), T ST o —— 6bCN 2 0. In addition, for

<0

IZCN<AUSX(TUS_2 CN) aQUS

abCN
To obtain the monotonicity of China best response function, I obtain that

o™ lx 2><(b - AN )+4ACNTCN
ob” 2 \/ Us

2
CN__CN CN _US 1.US
—A oy ) +4A4V b

2x (bUS — AN ) + 44V

Given b” > A% x (Tg]zvv - ZTUS -1 + 5 X >
\/ US _ goN CCI[\\II) +4ACNTé/;éUS
is equivalently reformulated to 7y (TCN - ) > 0. Therefore, given

CN
> AN « (TcN —2ré’§) , Toy ZToy & 6;7_[/5 2 0. In addition, for

bUS

us CN CN Us aéCN
b < AN x(z&y —2e8y ), =5 <0

abUS
Us CN CN
Because 7,5 <7,y , therefore 7.5 <t.e <2ty . Therefore, for b~ >0,
8bUS
61;CN >0.

us CN CN us
Now assume 7oy > 270y . Therefore, for b > 4 (Z'CN —21'CN)

abCN abCN
—=--<0. It is known that for 5" <A ><( Toy —27, US) —5 <0. Therefore,

us
given 74y >2ten,for b >0,

Then assume 75y <270y , which implies that 70y <7y <270y (note that it

has been implicitly assumed that 7oy <7ly ). Therefore, for b* >0, if
CN

vs  0b
TCN<TCN 2CN’ aQW<O.

abCN
Therefore, for 7y >7on GZT <0.

Likewise, following the same procedures in the above, it can obtained that for

us CN
Tus >75§V, 22 <0, and for TCN<TCN, 0b >0.

5
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Appendix D. Derivation of the Equilibrium

First, I will derive the equilibrium debt issuance of US. Putting the second Equa-

tion in (10) into (B.1) and reformulating the obtained equation, I obtain that
[ (663 3 A% (5 =25 )b
4 A% « |:(2ACNTCN 4%, US ACNTC}\A//)TSS (AUS US _ qCN CN )Tg§j| N bUS
(A5 ) % A w2 x (s r S — 1 e ) =0
Solving the above quadratic equation, I obtain that
[(2A‘N o —ABl —A"Nrg;}’)rys (A” A g”)rg;}
2[ A (28 — ol )+ 4% () -5

2
CN_US _ qUS_US _ 4CN_CN US_US _ 4CN_CN\_US eN (N _ _US us(_cN _ _us N US_CN _ _CN_US
\/[(2‘4 Toy —A Ty — 4 TCN)TUS (A Tys =4 TCN)TUS:| _4|:A (TCN _TCN)+A (TUS ~Tys ):|XA X Tjg (TUSTCN ~Tus TCN)

bUS — AUS

+
2[4 (e )+ A (e 3]
Note that if 5 =72, then 7 =75 =7 and b” =7,,4", which is
just the devaluation threshold of US in Farhi and Maggiori (2019).
Second, I will derive equilibrium debt issuance of China. Putting the first equ-
ation in (10) into (B.2) and reformulating the obtained equation, I obtain that
s (.U _ _C c s o cN?
[AU (Tgs ~ Ty ) +4% (TgN ~Toy )] xb
AN [(24US 7Y _ gENZON _ qUSUS\ US| ( 4ON CN _ 4US US)\ CN'| 1N
+ ( Tis Ten Tus )TCN +( Tus Tus )TCN X0
o \? ., 4Us CN_US __US_CN
+(A ) x A x iy (TCNTUS ~TenTus ) 0
Solving the above quadratic equation, I obtain that
Jor o 7|:(2AUSTLC/:§V AN, CN AUSTll/Jg) % (ACNTCCI];/ 4P, Ug),[g\\//}

T (e e ()]

2
US_CN _ 4CN_CN _ 4US_US US CN_CN _ 4US_USY. CN Us ( US _ N N ( US __CN us ., US . ( CN_US _ _US_CN
\/[(ZA Ty —A Ty — A7 Ty )Tcw + (A Toy — A Tys )TCN } - 4|:A (Tus ~Tus )+ A (TCN ~Tew ):| X AT Xy X (TCN Tys ~ TenTus )

[ (et~ ) (a3~ )]

+

Note that if 74y =75y , then 7% =75 =7 and b =7, 4.
Given the spec1ﬁcat10n z'US <zl toy >Tov, and TiaTon =Tn Ton in the
main context, b*° and b are respectively reduced to
A (25 —e83)e + A% (e el )
A (e e A (e )
AN (& v )rn + 4% (55 — s )7en

N us Us(_CN _ _Us
A (TCN - TCN)+ A (TUS ~Tys )

QUS :AUS x

bCN — ACN

Le
Us Us Us
b” =47 xr1,

o N _CN
b =AY %1}
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o Us(_cN _ _Us\ Us
us 4 (TCN ~Ten )TUS +4 (TUS ~Tus )TUS
N cN US (_CN _ _US
A (TCN _TCN)+A (TUS _TUS)
o us us
o A ( Tew — Tow )TCN +4 (Tus ~ s )TCN

T4
o us
4 (TCN _TCN)+A (TUS _TUS)

and

where 7

Appendix E. The Impact of the Share of USD Pricing and

Invoicing in US and China on the Equilibrium Devaluation

Thresholds QUS and I_)CN

According to the expressions of the equilibrium devaluation threshold lgUS and
b™ | it can be obtained that
ob” op” 4% P
ox  04” oP”  ox
b ab™ 04" or”
ox  04% oP”® ox
b ap™ 04 oP"
oz 04A? oP™" oz
ob™ B ob” a4 opeY
oz o4“ oP™ &z
It can be obtained that
Us(_CN __US
ob” |1 Tus (Tus _TUS)
0A4YS | 4Ys +ACN CN [ _CN AUSLUS (LCN _ US
7o (Ton —7on )+ A% T (TUS - TUS)
Tus —Tus us
_ xb™ >0
CN(_CN __US us(_ov _ _us\ | =
A (TCN ~Tus )+ A (TUS _TUS)
and
oN __US
b~ 1 e (rCN TCN)
CN ~ | 4CN oL CN Us_US (_CN _ _US
04 4 4 (TCN ~Ten ) +A Ty (TUS ~Tus )
N
_ cN T~ TCN NS0
N us( v _ s\ | =
A (TCN _TCN) +4 (TUS _TUS)
Given the specification 7.y >71s and 7y > 7oy , it can be obtained that
eV (_CN _ _US
ol _ Tus (TCN _TCN)
CN T | 4N cN Us_US (_.CN _ _US
04 ANz (TCN _TCN) + A7 Ty (TUS _TUS)
N _US
_ Tov Ty B >0
oN (CN us us\ |Z
A ( Ten _TCN) +4 (TUS _TUS)
and
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oy Us (_CN __US
ob _{ Ten (TUS Tus

US ~| 4CN_CN(_CN _ _US us_USs (CN _ _US
04 A ey (TCN Y ) +A Ty (TUS ~Tys )

N _ _US
_ Tus ~Tus NS0
CN(.CN __Us Us( cN __Us\ |=
4 (TCN _TCN)"‘A (TUS _TUS)

In addition, the following results can be derived

04YS AYS [ 208 1 J
= n <0

—_— +

aP’s pUS| pUS 305 T pls

aACN ACN lCN 1
=~ ; ~+t—5 <0

op™Y P ( PN N T peN —lj

a‘US

US LUS 7] SUS _
61; =1 1 oS [x+(1—x)e§]SD l}gwl [l—eifw lj< 0
X -0

US

for o #1.If 0% =1, then PLUS =1 and hence 8L =0, which is a trivial
x

case that is excluded from the discussion of this paper.
CN

CN SON % SCN
5’; - L [zefMB 1+(1—z)}UCN1 (1—e§MB 1j>0
4 -0

CN

for o #1.1f 6 =1, then P =1 and hence };L =0, which is a trivial
z
case that is excluded from the discussion of this paper.
Us CN CN
Therefore, it can be obtained that b >0, % <0, % <0 and
x Ox 0z
Us
b <0.
oz

Appendix F. The Impact of Expected Degree of Both
Countries’ Currency Devaluation on Their Devaluation
Thresholds

According to the expressions of QUS and l_)CN , the following results can be de-
rived:

GZ_JUS B 6[_7US a4Ys aPLUS

0"  04% oP” 0e®

b ap™ 04" or”*
2e¥ 04 P eV

b op™ 04™ oP"

N 04" oP™N e

ob”  ob” 04 oR™

oel” 04 0P fe N
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Here, the valuation of e} and e." reflect the expected degree of devalua-
tion of USD and RMB respectively in case US and China devalue their home

currencies in their respective disaster states. It can be obtained that

O_US

aPUS US| | o5 US_,
3 Le=—(1-x)| x+(1-x)e/*” TP <0 and
€L
UCN
6PCN SOV v SN
L =—7| zef™” +(1=z)|77 M <0. Therefore, combining the de-
2N L L g
L
us
rived results in the last section, I obtain the following results 6_T>0’
eL
PYReY by obYs
—5 <0, —=5>0 and —>0.
Oey, Oe; Oe;,
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