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Abstract

I study the safe asset transaction activities subject to a particularly-specified limited
commitment between Hegemons and an information-acquiring demand side. The limited
commitment specification is different from the classic Cole-Kehoe style (Cole and Kehole,
2000). It is a strictly increasing function with respect to the safe asset issuance. The mod-
elling of information-acquisition follows Wang (2025 a), which is semi-endogenous, compared
with that of rational inattention, which is endogenous, and that of Gaballo (2016), which is
exogenous. Due to the limited commitment with information acquisition, in the monopoly
setting, there always exist a positive optimal safe asset issuance. In the oligopoly setting,
the nature of the strategic interaction among Hegemons can be altered from strategic sub-
stitutes to strategic complements by information acquisition. Triffin dilemma can either
more likely happen or less likely happen as the unit information acquisition cost increases.
Finally, Nurkse instability (Nurkse, 1944) is held conditionally.
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1. Introduction

Under limited commitment to the value of their debt, the information on the supply of
safe assets is particularly confidential before it is announced. Safe assets, which is defined by
Caballero, Farhi and Gourinchas (2017), usually contain government debt or reserve assets.
Caballero, Farhi and Gourinchas (2017) define safe assets as the debt instrument that ‘is
expected to preserve its value during adverse systemic events.” Meanwhile, following the
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definition of safe assets, Caballero, Farhi and Gourinchas (2017) also define the modern ver-
sion of Triffin dilemma. The traditional Triffin dilemma, which was raised by the economist
Robert Triffin in the 1960s, describes the trade-off between issuing more currencies and
keeping the value of the currencies. A famous example of the traditional Triffin dilemma
was the collapse of the Bretton Woods system in the 1970s. However, the modern version
of Triffin dilemma focus a broader scope - safe assets - instead of simply currencies. The
modern version of Triffin dilemma states that there is a trade-off between issuing more safe
assets and keeping the value of the issuer countries’ currencies. Throughout the paper, 1
focus on the modern version of Triffin dilemma.

At the same time, investors are active to acquire the supply information via analysing
available information. However, no matter whether human analysts or artificial intelligence
analysts do the work, due to their limited capacities of information acquisition, their ac-
quired information on safe asset supply always includes noises and cannot accurately reflect
the actual issuance of safe assets by the supplier. The problem is, when calculating safe
asset issuance, people usually ignore the information acquisition activities conducted by
the investors, which in fact determines the supply of safe assets. Therefore, introducing
information acquisition activities of the demand side of safe assets to the calculation of the
equilibrium safe asset issuance is necessary.

The modelling of the transaction of safe assets in this paper is based on Wang (2025 a),
which can be traced back to Farhi and Maggiori (2018). Because in reality US always plays
the role as the Hegemonic safe asset issuer, therefore I refer the Hegemon as the safe asset
supplier and the rest of the world (RoW) as the safe asset customer. It is the RoW that
acquires information on safe asset supply of the Hegemon, which closely matches the reality.
Following Wang (2025 a), I specify the unit information acquisition cost as a constant. The
unit information acquisition cost is defined as how much utility the Hegemon sacrifices so
that one bit of information is processed. Hence, processing each bit of information asks the
same cost.

In this paper, I particularly focus on the safe asset issuance with information acquisition
under limited commitment. The full commitment case of my model converges to that of
Wang (2025 a), while the difference between the model of Wang (2025 a) and my model
lies in the limited-commitment cases. However, as in Wang (2025 a), under my particular
specification of limited commitment, three exist three zones: the safety zone, the instability
zone and the collapse zone. The thresholds that define these zones in my paper inherits
from those of Wang (2025 a). Besides, less issuance of safe assets no longer implies a smaller
likelihood that Triffin dilemma happens, which is the traditional view of the occurrence of
Triffin dilemma. The crucial difference between my model and Wang (2025 a) is found in
the optimal issuances of the two models. Take the comparison of the monopoly cases as an
example. In Wang (2025 a), the Hegemon may choose extreme actions - no issuance - as its
equilibrium issuance to remain safe. However, in my model, under any circumstances, the
Hegemon always chooses a value corresponding to the interior solution of its payoff max-
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imisation problem by considering RoW'’s information acquisition activities. In addition, in
my paper, whether Triffin dilemma happens can be characterised by a set of (in)equalities,
which cannot be made in Wang (2025 a).

Nurkse instability, which was raised by Nurkse (1944), requires a revisit in my model with
the new and realistic type of limited-commitment specification. Nurkse instability claims
that when the safe asset issuers are small, then the international monetary system tends to
be stable; when the safe asset issuers are large, then the international monetary tends to be
unstable. The Nurske instability was rationalised by Farhi and Maggiori (2018) regardless of
information acquisition and by Wang (2025 a) with information acquisition. In this paper,
I also rationalise the idea of Nurkse with information acquisition and the type of limited
commitment particularly specified. I find that under some circumstances, the Nurkse insta-
bility can be held, while in some some other circumstances, the Nurkse instability is not held
any longer. There are two historical episodes explained by my model: the Latin American
Debt Crisis of the 1980s and the US-UK compeition in safe asset issuance in 1930s with the
following establishment of the Bretton Woods system. The Latin American Debt Crisis of
the 1980s is an example where Nurkse instability is not held, while the US-UK competition
is an example where Nurkse instability is held. Either case can be understood through my
model.

Compared with Wang (2025 a), I use a different specification of limited commitment,
which is consistent with the empirical evidences presented by Benzoni, Cabanilla, Cocco and
Kavoussi (2023). The limited commitment specification adopted in Wang (2025 a) follows
that of Farhi and Maggiori (2018), which can be traced back to Cole and Kehoe (2000). The
prominent feature of the limited commitment specification of Farhi and Maggiori (2018) is
that the probability that the collapse equilibrium happens is non-decreasing with respect
to safe asset issuance, which implies that the probability can be kept constant for a range
of safe asset issuance. However, the empirical evidences presented by Benzoni, Cabanilla,
Cocco and Kavoussi (2023) shows that the default probability jumps as long as there is an
announcement that more safe assets will be issued, which implies that the probability that
the collapse equilibrium happens is strictly increasing with respect to safe asset issuance.
Accordingly, I make a specification of the probability that collapse equilibrium happens
strictly increasing with respect to safe asset issuance, which closely reflects reality.

Compared with Wang (2025 b), I consider the limited-commitment model with informa-
tion acquisition. Wang (2025 b) studies the safe asset issuance activities of limited commit-
ment regardless of information acquisition. The limited commitment used in Wang (2025
b) follows the particular form used in this paper. Following Wang (2025 a), the informa-
tion acquisition in my paper is modelled as a decrease of uncertainty ex post via reducing
entropy in the variables where the demand side for safe assets acquires information. The
modelling is essentially different from that of rational inattention though looks similar to.
The rational inattention approach is founded by Sims (1998, 2003, 2006), which uses Shan-
non entropy to measure the decrease of uncertainty on the variables where economic agents
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acquire information. The information acquisition activities modelled by rational inattention
theory, describing the information strategy as the probabilistic specification of the variables
where agents intends to acquire information, is fully endogenous. There is another strand
of literature, represented by Gaballo (2016), who models the information strategy as fully
exogenous. Therefore, the decrease of uncertainty expressed by the entropic reduction is
also exogenous. In this way, the information strategy is treated as a parameter. The in-
formation acquisition modelling approach proposed by Wang (2025 a), as stated by Wang
(2025 a), can be called semi-endogenous. The semi-endogenous approach features that the
structure of the information strategy is exogenous, but the parameters that determine the
information strategy are endogenous. Like rational inattention theory, the semi-endogenous
approach models information acquisition completely tying to the optimisation objectives of
the information-acquiring agents.

Among Feltovich, Harbaugh and To (2002), Daley and Green (2014), Ekmekci and Kos
(2023) and Wang (2025 a), my paper also contributes to the literature of signalling games
with information acquisition. Wang (2025 a) has a concise review on the literature of sig-
nalling games with information acquisition. Following Wang (2025 a), the agency problem
in my model is also caused by the noises in the costly acquired information by RoW about
the safe asset issuance of the Hegemons. It is not caused by the asymmetric information
about RoW’s own demand for the Hegemons’ safe assets. My model shows that in signalling-
problems with information acquisition, whether the model exhibits strategic complements
or strategic substitutes depends on the value of the unit information acquisition cost. This
phenomenon has significant implications. According to Yang and Potters (2024), what in-
centives the principal set for the agents depends on whether the game presents strategic
complements or strategic substitutes. In my paper, I show that whether the game presents
strategic complements or strategic substitutes varies with respect to the unit information
acquisition cost. Therefore, the incentives the principal set for the agents also varies with
respect to the unit information acquisition cost. Within a game, the incentives that the
principal sets for the agents can vary, which is achieved in my model with information ac-
quisition and the particular specification of limited commitment.

This paper is organised as follows. Section 2 reviews the work of the monopoly model with
an information-acquiring demand side by Wang (2025 a). Section 3 studies the monopoly
model with information acquisition subject to the particular specification of limited commit-
ment. Section 4 examines the safe asset issuance of limited commitment under oligopolistic
setting by encountering an information-acquiring demand side. Section 5 analyses symmet-
ric strategic interaction and the symmetric equilibrium in the oligopoly model. Section 6
studies how information acquisition determines whether Hegemons will experience Triffin
dilemma and whether the Nurkse instability results can be held in my model. Section 7
concludes the paper.



2. The Review of the Monopoly Model with an Information-Acquiring Demand
Side

This section reviews the establishment of the full-commitment monopoly model with an
information-acquiring demand side by Wang (2025 a). I will introduce the model setup, the
equilibrium subject to full commitment of the monopoly model and the equilibria subject
to a certain quantity of safe assets under limited commitment.

2.1. Model Setup

The model is designed to have two periods (t = 0,1) and two types of agents: the
Hegemon and the RoW, the latter of which represents the international investors. A single
commodity is circulated across the global economy. The Hegemon’s endowment of the com-
modity at £ = 0 is w and the RoW’s endowment of the commodity at ¢ = 0 is w*. Two states
of the world are consisted of by the model at ¢ = 1, represented by h and [ respectively.
The [ state, which indicates the disaster state, happens with probability A € (0,1). The
real return of the risky asset is exogenous. In state h, the real return of the risky asset is
denoted by R; > 1 and in state [, the real return of the risky asset is denoted by R;. For
convenience, the following notations are defined: o2 = Var(R") and R" = E[R"].

The RoW representative agent does not consume at ¢ = 0. It has a mean-variance pref-
erence on consumption at ¢ = 1 with a risk aversion coefficient v > 0 given by

U*(C) = E[CS] — AV ar[CS)

The Hegemon is specified risk neutral over consumption across both periods:

U(Co, C1) = Co + OE[CY],

where 0 = 3}7 guarantees that the consumption at ¢ = 0 and the consumption at ¢t = 1 are
indifferent.

The Hegemon determines its nominal exchange rate after the realisation of the state at
t = 1. The exchange rate is denoted by e, where a devaluation is represented by e < 1.
Consistent with Farhi and Maggiori (2018) and Wang (2025 a), I assume that the Hegemon
only possesses two choices over the exchange rate, e € {ep,, ¢;}, where ¢, = 1 and ¢; < 1. To
ensure that the Hegemon dekzt perfectly substitutes the risky asset once the Hegemon debt
is risky, I specify that ¢, = K

L
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If the Hegemon makes a devaluation in the disaster state, then it has to pay a cost
7(1 —er) > 0. Following Farhi and Maggiori (2018), the devaluation is a partial default.

The event sequence follows Wang (2025 a), which is an extension of that in Farhi and
Maggiori (2018). Here I describe the event sequence:

Stage t = 1: After the realisation of the disaster state at ¢ = 1, the exchange rate is
determined by the Hegemon, who takes the interest rate R and the debt to be repaid to
RoW b as given.

Stage t = 0": There is a realisation of a sunspot for equilibrium selection at ¢t = 0. For
the outstanding debt b, its interest rate R is determined. The RoW chooses its portfolio.
For the sunspot w, if its realisation is safe, then such a realisation is denoted by s; if its
realisation is risky, then such a realisation is denoted by r. The safe realisation s happens
with probability o while the risky realisation r happens with probability 1 — a.

RoW acquires the information on the safe asset issuance b at the beginning of ¢ = 07. The
information acquisition is conducted costly, which reflects the RoW’s imperfect information
acquisition capability. The prior of b is subject to a normal distribution b ~ N (p, %(1 — %)),
and hence the associated entropy is

H(b) =~ [ 1(0)1og S0)db = logl2n (1= )]+ 5.

where f(b) represents the probability density of the prior b. In the good state h, the poste-
rior of b is b|h ~ N(u, 3—22(1 — A)) and its associated entropy is

2

H(blh) = [ 0l 1og F0lR)dD = 5 logl2n 25(1 - V)] + 5,

where f(b|h) represents the probability density of the posterior b given state h. Similarly,
in the bad state [, the posterior of b is b|l ~ N(u, (1 — 2)X), and its associated entropy is

H(|l) = — /f(b|l) log f(b|l)db = %log[Qw(l — g)w + %

Following the rational inattention literature, the amount of information acquired on b
b
is I(b) = H(b) — [(1 — \)H(b|h) + AH(b|1)] and accordingly, I'(b) = —U50 Jup(by-2 4

2 1_5

6



A21-g (1— %)_2, which implies that I'(b) > 0 if and only if A > %

2 b
w

Stage t = 07: The Hegemon decides the amount of the debt b issuing to RoW and the
amount of risky asset to invest at t = 0.

Following Farhi and Maggiori (2018), the following notations for expectation operators
are defined:

Definition. E*[z] is defined as the expectation of random variable x taken at ¢t = 0%, of
which realisation happens at ¢t = 1. E®[z] is defined as the expectation of random variable
taken at t = 0" conditional on that the realisation of the sunspot is safe. E"[x] is defined as
the expectation of random variable z taken at ¢ = 0" conditional on that the realisation of
the sunspot is safe. E~ is defined as the expectation of random variable x taken at t = 0~
before the sunspot is realised.

The portfolio optimisation problem of RoW with information acquisition at ¢ = 0% is as
follows:

max E(C5] — 7Var*(C}) — ul(b)

s.t.

w'=z"+0b >0 b >0,
2*R" + bRe = (7],

where g is the unit information acquisition cost and g > 0. z* is the risky asset investment
and b is the investment of the Hegemon debt.

Given that the Hegemon debt is expected safe, the demand function of the RoW for the
Hegemon’s debt is

R(b) = B — 2902 (w" — ) + 220 ;b(b)
pl=N[1-20-X] 1

2 Sa-2)

= R — 2yo?(w* — b) +



Given that the Hegemon’s debt is expected to be risky, then the Hegemon’s debt perfectly
substitutes the risky asset. The no-arbitrage condition subject to information acquisition
determines that

sov e, apd(D)
R(b) = Ry + =
e I =N =2(1-0)] 1
= R}, + 5 STy

The Hegemon’s safe asset issuance problem is given by

o lax  E7[Co+3(Cr(w) — (1~ e(b,w))]

s.t.

w—Cy=z-0>
zR" — bR(b,w)e(b,w) = Cy(w)
b>0 x>0,

where x > 0 is the risky asset investment, R(b,w) is the function mapping b and w into the
interest rate, and e(b,w) is the function mapping b and w into the exchange rate.

2.2. The Equilibrium subject to Full Commitment of the Monopoly Model

Define the full-commitment value function by VF¢(b). Under full commitment, the Hege-
mon’s payoff maximisation problem is

VEC(b) = b(R" — R*(b)).

Suppose the debt is expected to be safe. The objective function of the full-commitment
monopoly model encountering an information-acquiring RoW can be reformulated as



FC(py a0, pl-—N1-20-N] 1
Vc(b)—bx{nya(w —b) — 5 %(1_£>}

For w* > %, the above optimisation problem has a unique maximum bf,

which is the unique positive solution of the following equation:

4yo” " 8o’ - Ayo? 1= M) —2(1— A .
M(b) = 27 bs_(% W sva>b2+<4wzw_+ 10 )b+u( =200, e

o — —
w? wt w? w3 w? 2uw? w?

Note that under full commitment, even if w = w*, b is affected by p as well. Later I
will exhibit that under limited commitment, if w = w*, the optimal safe asset issuance is
not affected by u.

2.3. Limited Commitment under Information Acquisition and the Formulation of Triffin
Dilemma

Supposing the disaster state occurs at ¢ = 1, the Hegemon considers whether or not to
devalue its currency, which is described by the following problem:

max C; —71(1—¢)
C1,ee{1,eL}

S.t.

xR} —bRe = C}.

According to the above problem, the Hegemon devalues if and only if bR(1 — ey) >
7(1 — er), which is reduced to bR > 7. At t = 01, after RoW’s information acquisition,
the Hegemon is expected to devalue and hence the Hegemon’s debt is considered perfectly
substituting the risky asset. Hence, it is required that R = R}, + du I(b), which is greater
than the rate irrespective of information acquisition, and then RoW is willing to purchase
the debt for any quantity. The result applies for all b > b, in which b = = z . Solving

dul(b)
TH + dab ‘b:Q

the equation, I obtain that



- T w 1-N)[1-2(1-N)]w
w+Rg—¢WHan—4%ﬁ—“()b( ]

b= 2

The following assumption is made to guarantee b > 0:

Assumption 1 (Wang, 2025 a): 7 > “(1_’\)[152(1_”]“’, O

Supposing bR < 7, then the Hegemon’s currency is not devalued in the disaster state
at t = 1. Thus, the Hegemon’s debt is considered safe and its interest rate is R =
R — 2yo?(w* — b) + au ;b(b), which is greater than its counterpart without information
acquisition. The result applies for all b < b, in which b is the solution of the equation
bR — 2yo?(w* — b) + d“d;b(b)] = 7. Solving the equation, I obtain that

_(RT dp,] |b b 2’)/0' w* + \/ RT d'u“[ |b b 2“/0'2'1,0*)2_'—8’)/0'27'

b=
4~yo?

The relationship b < b < w is determined by the conditions in the following Lemma:

Lemma 1 (Wang, 2025 a): Define function G(b) = 2702 + [R" — 2v0?(w + w*)]b? —
[T+ w(R" — 2y0w*)|b + 7w — Ww? Given Assumption 1, b < b if and only if

G(b) > 0;
b< b,

where

7o — —[R" — 2v0%(w + w*)] + /R — 2y02(w + w*)]2 + 6y02[1 + w(R" — 2y02w*))]
B 6yo? '

In addition, b < w if G(w) < 0. b and b are smaller than their counterparts without
information acquisition. [J
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Both devaluing and not devaluing its currency co-exist as outcomes for b € (b,b]. The
results from above analysis are summarised in the following lemma, where the equilibrium
subject to information acquisition is described:

Lemma 2 (Wang, 2025 a): Given the safe asset issuance b at t = 0~, the equilibria
for t = 0" onward are as following:

(1) If b € [0,b] (Safety Zone), a unique safe safe equilibrium exists where the Hegemon
does not devalue its currency in the disaster state at t = 1. The interest rate of its debt is
given by

dpl(b)
b

R*(b) = R" — 2y0*(w* — b) +

(2) If b € (b, b] (Instability Zone), two equilibria exist: the safe equilibrium as described
in (1), and a collapse equilibrium in which the Hegemon devalues its currency in the disaster
state at ¢ = 1. The interest rate of its debt is given by

dpl (b)

Sb: T

(3) If b € (b, w] (Collapse Zone), a unique equilibrium exists, which is the collapse equi-
librium as described in (2).

The collapse zone under information acquisition exists if and only if G(w) < 0. If
G(w) > 0 and w < b°, then there only exist the safety zone and the instability zone. [J

3. The Monopoly Model of Limited Commitment

Following Farhi and Maggiori (2018) and Wang (2025 a), I focus on strategic issuance
rather than equilibrium selection, where the safe equilibrium is selected if the sunspot re-
alisation is s and the collapse equilibrium is selected if the sunspot realisation is r. Unlike
Farhi and Maggiori (2018) and Wang (2025 a), I specify a different equilibrium selection
device in the form of sunspot selection. The device is constructed by a function a(b) = ui’
where b € [0, w*], which refers to the probability at ¢ = 0~ that the equilibrium since ¢t = 0"
is the collapse equilibrium. Note that in this paper, I consider a situation where w > w*.

Therefore, the safe asset issuance cannot exceed w*.
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The reason why the probability that the equilibrium is the collapse one is specified by
a(b) = - is based on the research of Bezoni, Cabanilla, Cocco and Kavoussi (2023), who
find that the federal debt default probability calculated according to the credit default swap
premium increases with respect to the allowance of debt issuance. As long as there is a new
announcement of allowing more debt issued, the probability increases. In Farhi and Mag-
giori (2018), they specify a(b) as a non-decreasing function with respect to the debt issuance
b, which implies that the default probability can keep constant as more debt is announced
to issue. Specifically, Farhi and Maggiori (2018) specifies the equilibrium selection device in
the following form:

o
-
Q
3
Sy
m
=)
=

where & € (0,1).

Apparently, the specification of «(b) by Farhi and Maggiori (2018) does not match the
empirical evidence by Bezoni, Cabanilla, Cocco and Kavoussi (2023). Instead, I specify
a(b) = wi to closely reflect the monotonic relationship between the debt default proba-

bility and the announcement of debt issuance discovered by Bezoni, Cabanilla, Cocco and
Kavoussi (2023).

Under the new equilibrium selection device based on empirical evidences, Wang (2025
b) finds that the oligopoly model with limited commitment presents strategic substitutes,
contrary to the oligopoly model with limited commitment by Farhi and Maggiori (2018)
where it presents strategic complement. In this paper, I focus on how information acquisi-
tion affects the equilibrium safe asset issuance under the new equilibrium selection device.
Before proceeding to the strategic setting, I study the monopoly case, where there is only
one safe asset issuer.

Like Farhi and Maggiori (2018) and Wang (2025 a), under limited commitment, the
Hegemon’s maximisation problem is formulated as

max V(b) = [1 — a(b)]VFY(b) — a(b)Ar(1 —er)

b>0

_ (1 - i) x b x {zwm* _py o HIZ V=20 =N 1 )} - %)\T(l —ep).

w 2 %( _ b
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Apparently, V(w*) < 0.
Assumption 2: A\ > % O

The first order condition of the above optimisation problem can be written into the fol-
lowing form:

60 \ PO-N[-20-2)] 20 _ w0
£b2_8,}/02b+ 2"}/0'2’1,0*— _T(l—€L> _ 2 w ( ™ )
w* w* (b —w)?

wuﬂ(l_%)

w*

Define LHS(b) = 679% 2 8~ r2h - [270211;*_%(1—@)] and RHS(b) = =

According to Wang (2025 b), LHS(b) = 0 is the first order condition under limited com-
mitment without information acquisition. It represents the pure payoff optimisation be-
haviour of the Hegemon without acquiring information. Observing RHS(b), it can be

equivalently represented by RHS(b) = %b(b)(l — ). That %b(b) indicates the Hege-

mon’s optimal information acquisition behaviour. However, the information acquisition
activity should be subject to limited commitment as well, which is functioned by 1 — ==
rather than 1 — wi That 1 — =% can be understood as the smallest probability that the
safe equilibrium is chosen or the commitment is kept. Although 1 — % is negative under
w > w*, the negativity could be understood as the direction of the information acquisi-
tion optimisation activity reflected by RHS(b); that |1 — 2&| may exceed one, where such
probability can be understood as min{|l — 4|, 1}. Therefore, the first order condition

6o A\ lt(l—A)[1—2(1—A)]w2(1_l) .
18 — 802+ |2y0fwt — AL (1 —ep)| = o = w2 dissects the Hegemon’s op-

p” poes
timisation behaviour into two parts: a pure payoff maximisation activity subject to limited
commitment without information acquisition and a pure information acquisition activity
subject to limited commitment without payoff maximisation. Given that w > w*, the Hege-
mon reaches its optimal safe asset issuance when one more unit of safe asset issuance breaks
the balance between the pure payoff maximisation activity and the pure information acqui-
sition activity.

Before I proceed, I make the following assumption:

Ar(l—er) 4w*_3RLT_2\/ w2+%
Assumption 3: w > w* > @/T‘QL and w > 4 .U

3

(1=NI-20-N]w [
5 )

Assumption 4: 7 > -

Suppose w = w*. Because the safe asset issuance cannot exceed w*, therefore, in this
situation, the above first order condition can be reduced to the following quadratic equation:
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60> A
LZbQ — 8v0%b + 2yotw* — —Z(l —er) =0.
w w

The quadratic function gives the optimal safe asset issuance by

190% = /169204 — B2 2y020r — 2(1 - ¢y)
bO — .

6v02
w*

This solution is identical to that where = 0, i.e., the optimal safe asset issuance where
the endowments of the Hegemon and RoW are equal is identical to the safe asset issuance
where the RoW can perfectly acquire the information of safe asset issuance of the Hegemon.
Such a solution and its derivation is given by Wang (2025 b). In fact, even if the optimal
safe asset issuance 0° is not affected by the information acquisition cost, the information ac-
quisition activity is still there: the amount of information processed by RoW given w = w*
is not affected by the unit information acquisition cost pu. Back to RHS(b) that is just
defined, if w = w*, then the smallest probability that the safe equilibrium is selected or the
commitment is kept equals 0, which is an extreme case where no commitment can be made
under which information acquisition activity is conducted. In this situation, that the unit
information acquisition cost 1 does not affect the optimal safe asset issuance implies that to
what extent u can affect the optimal safe asset issuance is related to the limited commitment
that dictates the information acquisition activity.

Although both pure payoff maximisation activity and pure information acquisition ac-
tivity are subject to limited commitments, the limited commitment for the pure payoff
maximisation activity is different from the limited commitment for the pure information
acquisition activity. The above analysis shows that if there is no commitment for the pure
information acquisition activity, then the unit information acquisition cost will not affect
the amount of information acquired so that the optimal safe asset issuance is not affected by
the unit information acquisition cost. Therefore, the amount of information acquired under
w = w* is a constant invariant with respect to p. The Hegemon’s payoff at the optimum
is just like the pure payoff maximisation minus a constant. Note that the pure payoff max-
imisation can be understood as the payoff maximisation activity where the Hegemon has a
perfect capability on information acquisition, i.e., g = 0.

Proposition 1: Given the equilibrium selection device a(b) = ui’ , the optimal safe asset
issuance encountering the costly information-acquiring RoW where the endowments of the
Hegemon and RoW are equal is identical to the optimal safe asset issuance where the RoW
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The situation where the optimal The situation where the optimal
safe asset issuance is w*. safe asset issuance is b.

Figure 1: Illustration of the equilibrium issuance of limited commitment with information
acquisition where w > w*. The two figures present two possible relationships between the
function LHS(b) and RHS(b). The real curve represents the function LHS(b). The
dashed curve represents the function RHS(b). Because V(w*) < 0, therefore the situation
described by the left figure in Figure 1 is impossible to happen. The interior solution b of
the monopolist’s optimisation problem does exist and its value satisfies that ° < b < w*

can perfectly acquire the safe asset issuance information of the Hegemon. [

If w > w*, then the safe asset issuance will be greater than b°, which is proven graphically
by Figure 1 (see Figure 1).

Accordingly, the shape of V(b) can be illustrated by the following figure (see Figure 2).

V(b) /l\

Figure 2: The illustration of V(b) of the monopoly Hegemon.
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According to Figure 2, b is one of the two solutions of the first order condition 67" b —

BO=N[=20-0)] 2 )

— 2 (1 —ep)| = O where b € [0,w). An additional

8yo2b + {270 w*
feature that can uniquely characterise the optimal issuance of the Hegemon in the monopo-

listic setting is that V'(b) > 0, which can be expressed by = 27‘7 bt — [QZJ—ZQ Zhlo —(1+% )1 b+

w w*w? 2w* 2

|:2'1/U_a2(1+w7*)+2'ya AT(l1—er) b2 A7 ( 1 eL) 270_ w*  p(1=N)[1-2(1-N)] }b_{_,u(l—)\)[l—Z(l—/\)] <0.

Therefore, I get the following result to characterlse the unique safe asset issuance:

Proposition 2: Given the equilibrium selection device a(b) =
acquires the safe asset issuance information of the Hegemon, the optimal safe asset issuance
of the monopolist Hegemon b is uniquely characterised by the following conditions:

(6’70 4 4'ycr2 2 3 3
w* wa w E—{—F b
«_AT (1 e -
_i_{m"?w iyt (1—er) + 16;0 6/0 }1)2 {%[270210* - 2;(1 —ep)]+ 8702}5)
- —A)[1-2(1-X w
+{[270w —*—(l—eL)]—W(l—m)}zo

v -5 2 )b

w*w?

+ 270 (1 4w )+ 2’:;; A(l—ep ‘|b2 {/\T(l*—eL) o 270_211;_* N ,u(l—)\)[l—Z(l—)\)]}b

w*w? w*w w 2w*
\+/l(1—>\)[12—2(1—/\)] <0

The first condition in Proposition 2 (the equation) is obtained by reformulating the first
order condition. The second condition in Proposition 2 (the inequality) can be viewed as
an refinement device to select the optimal issuance from the solutions of the first condition
in Proposition 2. Like the case where w = w*, for the case where w > w*, the optimal safe
asset issuance b of the monopoly hegemon exists for sure as well. The limited commitment
specified in this paper with information acquisition do not threat the existence of an optimal
safe asset issuance between 0 and b*. If there is no information acquisition, the existence of
b can be guaranteed as well, which is proven by Wang (2025 b). However, if the formula-
tion of the limited commitment follows that of Farhi and Maggiori (2018), with information
acquisition, the existence of optimal safe asset issuance between 0 and w* cannot be always
guaranteed. As proven in Wang (2025 a), it depends on the relationship between w* and b.
Considering that my specification of the equilibrium selection device is grounded on empiri-
cal evidence and hence the limited commitment formulation in my model is closer to reality,
for the time being when US is approximately regarded as the monopoly safe asset issuer in
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the world, the existence result implies that the safe asset issuance of US will not stop and
the issuance will not exhaust the endowment of its purchasers.! For how many safe assets
the US will issue, it can also be predicted according to Proposition 2.

According to the conditions exhibited in Proposition 2, once w > w*, i.e., the endowment
of the Hegemon is greater than the endowment of RoW, the unit information acquisition
cost 1 has an impact on the optimal safe asset issuance b. According to RHS(b), it implies
that if the commitment made under which the information acquisition activity is conducted
is with a non-zero probability min{|1 — 2,1}, then the amount of information acquired by
the Hegemon depends on the unit information acquisition cost p. Therefore, expectedly, the
optimal safe asset issuance is affected by pu.

How the unit information acquisition cost affects the optimal safe asset issuance is com-
plicated. Specifically, its impact on the optimal safe asset issuance can be written by

b M(l —1)

o, = : = o=
52V (b) =
on b°
It is known that %h}:é < 0 and w > w* according to Assumption 2. Therefore, if

w > w*, then g—z > 0.

According to Wang (2025 a), I'(b) > 0 if and only if A > 1. Therefore, 82—55’) > 0.

b

Proposition 3: Given Assumption 2 and Assumption 3, for w > w*, s >0 and

oI (b)
“ou > 0.0

Given that w > w*, 1 — == is not equal to 0 and hence according to the first order condi-
tion of the Hegemon, information acquisition has an impact on determining the optimal safe
asset issuance and accordingly the unit information acquisition cost affects the amount of
information processed for acquiring the information on safe issuance by RoW. The greater
the unit information acquisition cost is, the more information is processed to acquire the
safe asset issuance information and hence the more accurate the acquired information on
safe asset issuance is. The more accurate the acquired information on safe asset issuance
is, the more reliable the RoW feels to purchase more safe assets and correspondingly the

!The reason why I state that for the time being, the US is approximately regarded as the monopoly safe
asset issuer is that the European Union (EU henceforth) and China are looming challengers of the monopoly
status of US on safe asset issuance (Clayton, Dos Santos, Maggiori and Schreger, 2025). We are expected
in an era where the US is losing it monopoly status of safe asset issuance and a troika of safe asset issuance
formed by US, EU and China is emerging.
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Hegemon issues more safe assets.

It is known that the Triffin Dilemma does not happen if and only if the safe asset issuance
b < b. Although the Hegemon chooses a different equilibrium selection device compared with
Farhi and Maggiori (2018) and Wang (2025 a), the upper bound of the safety zone b is as
we —\/(w-i-R’; )24 [r— £0-N[-20-X)]
same as that of Wang (2025 a), where b = N = and 9 < 0.
Therefore, according to Wang (2025 a), in my context, that b < b implies the followmg
requirement on the issuance of safe asset:

Proposition 4: Suppose w > w*. Given Assumption 2, 3 and 4, for the Hegemon where
its equilibrium selection devices follows the form a(b) = ui’ and the RoW who acquires the
safe asset issuance information from the Hegemon, if and only if the upper bound of the
safety zone satisfies the following conditions:

( 6v02 14 4yo? [ 2 3 3
w* w2b w w + w* l—)
o2w*— 2% (1—e ~
n lzv A% (1—ep) + 16;);0 6/0 162 {%[270211]* _ _(1 _ BL)] + 8702}12
2v52 b4 l2122 + Zy*(i (1 + %*)1 Z_)S

w?
w*>} > ()
w =
w*w? =

+{[2702w* A1 )] — AU ()
+ 270 (1 4w >_|_ 2702 )\T(l*—eL):|[_)2 + {)\T(I*—SL) N 2702% . /,L(l—)\)[21w—*2(1—)\)] }l_)

w w*w? w*w

+u<14>[1272<1fx l <o,

\

then the safe asset issuance falls beyond the safety zone and triggers Triffin dilemma. Oth-
erwise, it falls into the safety zone and does not activate the Triffin dilemma. [J

Proposition 4 characterises the range of b where Triffin dilemma is triggered or not. The
conditions in Proposition 4 describe the set of all values of b < b where Triffin dilemma is
triggered. Correspondingly, the remaining set of b € [0, w*| contains all values of b > b where
Triffin dllemma is not triggered. Compared with Wang (2025 a), thanks to the specification
of a(b) = L, the interior solution b is always the optimal safe asset issuance and therefore
I can clearly characterise the range of b where Triffin dilemma is triggered. Likewise, sup-
posing the Hegemon initially stays in the safety zone, as the unit information acquisition
cost rises, whether or not the Hegemon will encounter Triffin dilemma is deterministic. The
result is formally described by Proposition 5.
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Proposition 5: Given that w > w*, supposing the initial issuance of safe asset falls
into the safety zone, as the unit information acquisition cost rises, Triffin dilemma becomes
more likely. [

That % < 0 indicates that as the unit information acquisition cost rises, the safety
zone shrinks. Such phenomenon indicates that RoW’s information acquisition activity is
in fact not welcomed by the monopoly Hegemon. Such an effect makes the Hegemon more
likely encounters Triffin dilemma. Besides, for w > w*, 3—2 > 0. Therefore, supposing the
monopoly Hegemon initially stays in the safety zone, such an effect compounds the effect
brought by p on b and makes the likelihood that the Hegemon encounters Triffin dilemma
more likely. Therefore, RoW’s information acquisition activity makes itself feel reliable on
purchasing safe assets from the Hegemon, but the monopoly Hegemon is not happy to see
such activities. The solution to the conflict is that the monopoly Hegemon makes its safe
asset issuance information more transparent so that the RoW will not be that active on
information acquisition.

4. Safe Asset Issuance of Limited Commitment under Oligopolistic Setting by
Encountering an Information-Acquiring Demand Side

Following Wang (2025 a), define S = {1,2,...,i — 1,i+ 1,...,n}. Then the demand for
the safe asset issued by country ¢ from an information-acquiring RoW is

Ro(b;) = R = 2y0%(w" —b;— Y bi) + ﬁ + 2 ﬁ
! ’ —ies " —t

—ies

where & = Hi(lfki)U;Q(l*)\i)}wQ and £_; = poi(I-A—)[1-2(1-A_i)|w

Hegemon 7’s payoff maximisation problem is written by

®. Given the demand function,
max V (b;) = max 1—ﬁ X b; X 2“/02(w*—b4—z b -)—L—Z b —ﬁ)\T(l—G )
b; >0 ! b;>0 w* ’ ’ Ses - bz(w — b2> Ses b_z(w — b_z> w* L

The first order condition of the above payoff optimisation problem is

—i€S
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P ETELE PN W 65 w=2 | _Ar(l—er)
w* b (w — b;)? w*

Define P = 2y0?[207 — (4 — 23, cabi)bi+ (w* =Y _,cgby)] — %_“) Then, the
above first order condition can be reformulated to

Wb (w—b;)? P = &(w—b;)(w* —2b;) —& (w*—b;) (w—2b;) +b; (w* —2b;) (w—b;) Zﬁ

Suppose w = w*. Then the first order condition can be further simplified to the following
quadratic function:

2
212 E 2,k 2 :

—i€S —i€S

+2votw* (w* — Z b)) —At(1—ep) Z b = 0.

—i€S —ies

Lemma 1: In the oligopoly setting where w = w*, for Hegemon 1, its safe asset issuance
is affected by the information acquisition cost of other Hegemons, but not affected by its
own information acquisition cost. [

Before solving the quadratic function, I make the following assumption:
Assumption 5: Before RoW intends to acquire the information of safe asset issuance of
a specific country, RoW does not know all primitive information about the safe asset issuer

country such as its endowment.

Assumption 6: Given b_;, w* satisfies the following condition:

w* > max{

(270 > b+ 702 Z ™ )

—ieS

2
202 Z—z’ES b_; + Z—ies #_—Zb_z)} + \/{2’}/02 S e b—i + > ics %1 + 8va2A7(1 —ep)
4~o?
20
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AT (1 — €L) }
Doies i ( - T 2902} _jesb-i

2

and {2 > ies % —2yotw (4 — 23 . gby)| > 24707 {2702w*(w* — > s bi) —
)\T(l — GL) —w* Z—iES %} . O

Given Assumption 6, for b € [0, w*], V(b;) exhibits the following shape (see Figure 3).

vir) N

Figure 3: The illustration of V' (b;) of the oligopoly safe asset issuer given b_;.

The b; is the solution of the first order condition. It is the optimal safe asset issuance
given b_;. Specifically,

[2 2 ies i boi(w—b_i) 270w <4 - % > ies b—t’)}
2
[22‘265 ey — 20 (4 — a7 Dies b”)]

\ — 24~0? {270210* (w* — > s b—z’) —A(l—er) —w* Y g b_i(fu_—ib_i):|
12702
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To ensure the discriminant of b; positive so that that b; exists, I require that

4y ot w*? — 202 [Zb —1—270 Zb }

—ies —ies

{Zb —|—2’ya > b 1 +670°A\(1 — L) > 0.

—i€eS —ie8S

In the following, for convenience, I use b; to replace the notation b; as the best response
of safe asset issuance country 7 given b_;. By calculus, it can be obtained that

+ 4v0?

ob; o 1 az i€S b_ Z(w .b i)
ob_; 12702 ob_;

. 2 ies 5T fu_ >y
[22 i€S b Z(w ) 2y0*w <4 — o Xoies b—i)] {2 Bb_ +dyo }
€_i

0% ies 5wy

Sl

+ 12702 {27(7211)* + w*

+ 2
|:2Z 1€S b_ Z(w b ) B 270‘ w <4 — = Z—ZES ):|
2vo?w* (w* — b)) —At(l—e
-t [P = Tbo) N ]
\ —w Z—iES b_i(w—b_s)
0% _ics % (w— zb
where o L= bg’ b . According to Farhi and Maggiori (2018), under full

commitment without information acqulsltlon, the equilibrium safe asset issuance equals “’7
It is expected that with limited commitment and information acquisition, the equilibrium

safe asset issuance is smaller than —* Therefore, in equilibrium, w — 2b_; > 0 and hence I
oy e
U

focus on the cases where 50 < 0.

Define set S’ = S\ — i.Besides, define

22



2 Z , — + 4702 E : 9
2(w 2b_ —i€S ZES 8
_{1270217?( — )2 —|— e ) [ ~i) } _b_ZL}

— 870 w* (w—b—i)
2 2
{1270 . +b21(u 2=t [22 > D 1 ! ] — e >}
w— w _ 8,70- w —i(W—0—4
+ 247254
i 16(w 2bb ){ }

\ 2w i)3 + 470 [2 Z ies' B ﬁ + 4/}/0-2 Z zeS - 8702w*:|
Npg = 8(w—2b_y)
v, (w—b_;)3

where N[l] < N[Q].
It is found that
Proposition 6: Given w = w* and Assumption 2 to 5, the game exhibits strategic sub-

stitutes if the unit information acquisition cost of other countries &_; satisfies the following
conditions:

o2xb2 . x (w—b_;)?
i< el X?,J__Z;,(fi b-)
Nm < é—i < N[Q]

Otherwise, the game exhibits strategic complements if the unit information acquisition
cost of other countries £_; satisfies the following conditions:

5 S 2702 xb? X (w—b_;)2
-1 w—2b_;
S—i < Nm or 5_2' > N[Q}

Regardless of information acquisition, according to Wang (2025 b), my model exhibits
strategic substitutes. After introducing information acquisition, the model can either keep
its nature as strategic substitutes or change its nature to strategic complements. Whether
it keeps its nature or changes its nature depends on the unit information acquisition costs
towards other countries. Proposition 6 gives the sufficient conditions that describe some of
the value ranges of £&_; that can either keep the nature of the game or change the nature
of the game. The change is ultimately caused by information acquisition. Therefore, I can
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conclude that

Corollary 1: In my model where w = w*, the nature of the oligopoly model can be
changed from strategic substitutes to strategic complements due to information acquisition.
Safe asset issuer countries turn their competition behaviour to coordination behaviour due
to RoW’s information acquisition activities. [

The specification of the limited commitment is an essential reason that leads to the result
described in Proposition 6. In Wang (2025 a), the formulation of the limited commitment
does not make the strategic interaction changing from strategic complements to strategic
substitutes. Instead, the introduction of information acquisition in Wang (2025 a) keeps the
model as a strategic-complements one. The key difference between my model and Wang
(2025 a) is the specification of the limited commitment. Therefore, it is the specification
of limited commitment that ultimately determines whether introduction of the information
acquisition into the oligopoly model can alter the nature of the strategic interaction.

5. Symmetric Strategic Interaction and the Symmetric Equilibrium in the Oligopoly
Model

Consider a symmetric specification of the model, i.e., all safe asset issuer countries have
same status. Therefore, denote & = ¢ ; = £ and b; = b_; = b. No matter whether the
strategic interaction exhibits strategic substitutes or strategic complements, I will look for
the symmetric equilibrium of the model.

Given that w = w*, after imposing symmetry such that y = pu; = p_; and A = \; = A_;
so that £ =&, = £_;, I obtain the condition which contains the symmetric equilibrium from
the first order condition derived from the previous section:

Y (b) = 4y0*(n — 1)b* — [8yc*w* + 4y0*(n — Dw + 2y02(n — 1)w*|b?
+[8yo*w*w + 2yo*w*? + 2v0* (n — Vw*w — 670° — A7(1 — e)|b?
—[2(n — 1)¢ 4+ 2vo*w*™w — A7(1 — e )wlb
+(n—1)éw* =0

Note that in the above equation, £ represent the unit information acquisition costs to-
wards all Hegemons except Hegemon ¢, who is the principal Hegemon that I am studying.

6yo2+Ar(1—er)
2v02(n+4)

Assumption 7: A\7(1 —ez) > 9v0? and <w?< %
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5vo2(3n+w 37204 (3n4+w)2—96v02(n— o2 (n+4)w2—6yo2—-A7(1—e
Define b, — 6702 (3ntw)+4/367204 (3n+w) 498:702(;—1?[27 (nt4)wd—6yo?Ar(izer)] e Y'(b,) < 0,

then Y’(b) = 0 has three solutions and two of them are positive. Accordingly, denote the

largest solution of Y'(b) = 0 by b, and denote the smaller positive solution of Y’(b) = 0 by
by, Otherwise, if Y'(b,) > 0, then Y’'(b) > 0 for all b > 0.

Proposition 7: Suppose w = w*. Given Assumption 7, if Y’ (b,) > 0 or

Y'(by) < 0
Y (bi) >0,

then Y'(b) = 0 has no solution. Hence, there does not exist a symmetric equilibrium in this
case.

If the following conditions are satisfied, i.e.,

Y'(by) <0
Y(bl) <0
Y(w*) <0,

then Y'(b) = 0 has one positive solution Z}n In this case, there exists a unique symmetric
equilibrium and the equilibrium issuance b,, satisfies that b,, < b, < b,. U

The existence and non-existence of the equilibrium is completely caused by information
acquisition. Note that in the underlying game, Wang (2025 b) proves that if n = 4, the
underlying game does not have the symmetric equilibrium. However, as shown in Propo-
sition 7, even if n = 4, the game could have an equilibrium or not. If it does not have an
equilibrium, it is caused by information acquisition rather than the reasons regardless of
information acquisition. Therefore, information acquisition from RoW determines whether
the oligopoly model can have an equilibrium or not. Besides, for the monopoly model, an
interior optimal safe asset issuance always exists under information acquisition. Hence, in
the monopoly model, information acquisition cannot determine whether the optimal safe
asset issuance exists or not.
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6. The Impact of Information Acquisition on the stability of the International
Monetary System and Nurkse Instability under Limited Commitment with
Information Acquisition

Consider Hegemon ¢ in the symmetric oligopoly setting. By calculus, I obtain that

b, 2An—1)(b.— %)

oc Y'(by)

¢ indicates the unit information acquisition cost of all Hegemons, though the unit infor-
mation acquisition cost towards Hegemon ¢ does not have any impact on b,. The result is
similar to the monopoly case where w = w*: the unit information acquisition cost towards
the monopoly Hegemon does not have any impact on the optimal safe asset issuance. As
stated, the first best issuance in equilibrium is “’7 Therefore, in the model with limited
commitment and information acquisition, the equilibrium safe asset issuance b is expected

to be smaller than “’7 Therefore, the numerator of 3b” is negative. In equilibrium, aabg > 0.

The reason is that at b, = =0, a;g > 0. It follows that ab" is decreasing with respect to by..

Given that b, < ¥> and at b, = w %Lg = 0, then ‘g’g > 0 as well. Therefore, Y'(b,) < 0.
1

The intuition of 85’5 > 0 is straightforward. In the symmetric setting where A > 5, as
the unit information acquisition cost towards all Hegemons increase, the more information
is processed for acquiring the information on Hegemons’ safe asset issuance activities, i.e,
1 (Bn) increases with respect to . As more information is processed, the information acquired
on safe asset issuance becomes more accurate. Therefore, the RoW feels more reliable to
purchase safe assets from all Hegemons and accordingly all Hegemons issue more safe assets

to RoW.

Define L(b) = 4v02b* — 6yo?wb?® + 2vo?w?b? — 26b + Ew. Therefore, L'(b) = 16y020® —

18vo2wb? + 4yo?w?b — 2€. By calculus, I obtain that aai; = ﬁ,((b;))

Define b, 4 = giz*iﬁw = Qi‘ﬁw where by < byg. It is known that L'(by) < 0 given that

w = w*. With generality, I further assume that £ > $702{16 x (242 ‘ﬁ) 18 x (2=v33 ‘ﬁ) +
4 x 2= ‘ﬁ}w so that L'(by) < 0, which I will put in Assumption 8.

Assumption 8: Assume & > $702{16 x (2542 W) 18 x (223 f) +4 x &= r}w
Accordingly, the shape of L/(b) is exhibited by the following figure (see Figure 4).

For the case where L'(b) < 0 and L'(byg) < 0, define function X (b) = L'(b) for b > bjy.
X (b) is increasing with respect to b and X ( ) = 0 has a unique solution, which is denoted
by X~1(0). Because L(w*) < 0, therefore L(X ~*(0)) < 0. Define b, and b; where b, < by as
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L'(b) A

b, by X=1(0)

Figure 4: The illustration of the shape of L’(b) given w = w* and Assumption 8.

the two solutions of L(l;n) = 0. It follows that b, = “’7 Given Assumption 8, the shape of
L(b) is described by Figure 5 (see Figure 5).

L(b,) /l\

L w’ X~10)

Figure 5: The illustration of the shape of L(b) given L'(by)L'(byg) > 0 and Assumption 8.
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Proposition 8: Given L'(b) < 0 and L'(byg) < 0 and Assumption 2 to 7, if b, < b,

where b, = “’7*, then % > 0. Accordingly, the strategic interaction under such conditions
presents strategic complements. [

According to Farhi and Maggiori (2018), it is known that - is the first-best safe asset
issuance. As stated, with limited commitment and information acquisition, it is reasonably
expected that the equilibrium safe asset issuance is below % Therefore, I focus on the case

where b, < .

According to Proposition 6, the oligopoly safe asset issuance under limited commitment
with information acquisition could present strategic substitutes or strategic complements,
which depends on the information acquisition costs of the RoW towards other Hegemons.
Usually, that %L;; > (0 is a unique feature of the strategic complements problems and based
on this feature, I infer that the game under the conditions where L'(b;) < 0 and L'(bjq) < 0
and Assumption 2 to 7 present strategic complements, which may belong to the sufficient
conditions described in Proposition 6 or not. Therefore, the conditions such that L'(by) < 0
and L'(byg) < 0 and Assumption 2 to 7 determines the value range of £_; so that the game
presents strategic complements. Note that according to Wang (2025 b), the underlying game,
i.e., the game without information acquisition, presents strategic substitutes. Therefore, due
to the introduction of information acquisition into the oligopoly safe asset issuance problem,
the nature of the game is altered and hence presents strategic complements. The underlying
game in Wang (2025 a) presents strategic complements and the updated game with informa-
tion acquisition still presents strategic complements. The difference between my model and
Wang (2025 a) happens due to the different specification of the limited commitment. Under
my specification of the limited commitment, it is possible to alter the nature of the game.
The competition among safe asset issuers under limited commitment can be changed to coor-
dination thanks to the information acquisition activities from the demand side of safe assets.

According to Wang (2025 a), the upper bound of the safety zone b is a solution of the
following equation:

2ya*nb* — 2votw(n + 1) — R')b* — [w(R" — 2yo*w) 4+ 7]b* 4 (Tw — né)b = 0

% and % can be obtained respectively:

Accordingly, 7 =

0b nb

ot~ 8vo2nb® — 3[2ya2w(n + 1) — Rr)b* — 2[w(R™ — 2yo%w) + 7]b + (Tw — né)
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and

ob b(—=270% + 2vyo2wb® + €)
on  8yolnb® — 3[2vo2w(n + 1) — Rb* — 2w(R" — 2v0?w) + 7]b + (Tw — né)’

Note that & where g—g still represents the unit information acquisition costs of all Hege-

mons. However, unlike the case where 2z ag , here the unit information acquisition cost towards
the Hegemon 7 has an impact on b.

Assumption 9: 7 < % ¢ < 2v0%w?® and 2yo?nw? — [2y0?w(n + 1) — R'w?® — [w(R" —
2yo?w) + Tjw? + (Tw — nﬁ)w > 0.

According to Wang (2025 a), given Assumption 9, a unique be (0,w) is contained in the
equation 8y0?nb’ — 3[2y0?w(n+ 1) — R']b* — 2[w(R" — 2y0?w) + 7]b+ (Tw — n&) = 0 where
b="b. Forb € [0,b), 8y02nb® —3[2v0%w(n+1) — R'|b* - 2[w(R" —2y0w)+7]b+ (rw—n&) < 0;
for b € (b,w], 8yo?nb® — 3[2v0> w(n+ 1) — R'6° = 2[w(R" — 2v0w) + 7]b + (Tw — né) >
0. Given Assumption 9, lim, ,ood < w and the equation 2yo2nb* — [2vc?w(n + 1) —
R — [w(R" — 2y0?w) + 7]b* + (7w — n&)b > 0 has a unique solution. The assumption
2yotnw* — [2vo2w(n+1) — R w? — [w(R" — 2yo?w) + 7Jw? + (Tw — né)w > 0 ensures that
b < w. In addition, if a safe asset issuance b > 0 falls into the safety zone, it satisfies the
following inequality:

2vo*nb® — [2yo*w(n + 1) — R')b* — [w(R" — 2yo*w) + 7]b + (Tw — n€) >0

Therefore, for b € [0,b), & < 0 and < 0; for b € (b,w], £ >0 and =2 > 0.

vag ’«9€

It follows that if b € (5, w], g—g is increasing with respect to b. Besides, %irf is decreasing

with respect to b, for b, € [0, %] and at b, = %*, %i; = 0; % is increasing with respect to
b for b € [0, w].

Suppose initially the Hegemons are in the safety zone, i.e., 2yo nb3 [2702w(n + 1) —
R’"]b2 — [w (R’" — 2y02w) + 7by + (Tw — né) > 0, or b, < b. The above analysis shows that

%bg > (0 and 8b” > 0. Because for b € [0, b), 5 < 0 and 8b < 0, therefore as ¢ increases or n

increases, by Wlll finally surpass b and Triffin dilemma Wlll be activated.
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Define the following functions:

Gi(b) = i 7).
Ga(b) = _onb |
8vo2nb? — 3[2y0%w(n + 1) — R')6? — 2[w(R" — 2y02w) + 7]b + (Tw — né)
0=~y
Ga(b) b(—270%b" + 2y wb? + €)

B 8v02nb3 — 3[2y02w(n + 1) — Rr]b2 — 2[w(R™ — 2vy0%w) + 7]b + (Tw — né)’

According to the above analysis, G’ (b) < 0, G5(b) > 0, G4(b) < 0 and G’ (b) > 0. Denote
the intersection point between Gi(b) and Ga(b) for b € [0,%] by by and the intersection
point between G3(b) and G4(b) for b € [0, %] by bs. I obtain the following result:

Proposition 9: Given that w = w*, suppose there were n Hegemons initially staying in
the safety zone. As the unit information acquisition cost of any other Hegemon increases,
if b € [0,b), Triffin dilemma becomes more likely. If b € (b, w*], for b, < b < by, Triffin
dilemma becomes more likely; for by < l;n < b, Triffin dilemma becomes less likely.

As more countries participate in the safe asset issuance, if b € [O,I;), Triffin dilemma
becomes more likely. If b € (b, w*], for b, < b < bsy, Triffin dilemma becomes more likely;
for by < b, < b, Triffin dilemma becomes less likely. [

As stated, in the monopoly case where w > w*, supposing the Hegemon initially stays
in the safety zone, then as the unit cost of information acquisition rises, the Hegemon for
sure encounters the Triffin dilemma. Therefore, the information acquisition activity by the
RoW is not welcomed by the Hegemon. The policy suggestion to deal with such conflict is
to let the Hegemon makes its safe asset issuance information more transparent.
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In the oligopoly setting, for w = w*, as the unit information acquisition costs towards
other Hegemons rise, the equilibrium safe asset issuance of Hegemon 4 rises (Hegemon i’s
unit information acquisition cost also rises but does not have any impact on its equilibrium
safe asset issuance). However, as the unit information acquisition costs towards all Hegemon
rise, b decreases if b € |0, lN)), while b rises if b € (l~), w]. Hence, RoW’s information acquisition
activities towards all Hegemons are conditionally welcomed by the Hegemons: the rise of
the unit information acquisition cost may enlarge the safety zone. Therefore, whether the
Hegemon will encounter Triffin dilemma in the oligopoly setting is not as deterministic as
in the monopoly setting.

Though in some situations, as the unit information cost rises, the safety zone could
be enlarged, which is welcomed by the Hegemons, it does not necessarily mean the Triffin
dilemma will not happen. If the equilibrium safe asset issuance increases faster than that
of the upper bound of the safety zone, the Triffin dilemma is triggered as well. To solve
such conflict, simply information transparency may not work. For one thing, Hegemons
prefer RoW’s information acquisition activities which bring larger safety zone. For another,
if information transparency substitutes information acquisition, then the game will revert
back to strategic substitutes, which brings %er < 0. Therefore, information transparency
cannot be adopted as a measure to deal with such conflict.

One solution to deal with the conflict is to make b as large as possible before increasing
the unit information acquisition cost. To achieve this purpose, Hegemons can adjust the
value of w and 7. However, apparently, to adjust the value of w cannot be done in a short
run. Therefore, the most practical way to make the initial value of b as large as possible is
to adjust 7. By calculus, I obtain that

b b — w

or 8yo2nb® — 3[2yo2w(n + 1) — R]b* — 2lw(Rr — 2yo%w) + 7]b + (7w — né)

To ensure that b > w so that % > 0, I specify that
2v0’nyw — [2yc?w(n+ 1) — RV — [w(R — 2v0w) + 7]vVw” + (rw — né)vw > 0,

which can be reformulated to

2v02w® — (R™ — 2v02n)w? — [2y02w(n + 1) — R'|w? — néy/w
w+ w3 '
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Therefore, to ensure b is large enough, Hegemons need to raise the reputation cost of

— — 3
2vo?w?—(R —2702n)w2—[2'yc§w(n+1)—R ]w?—ng\/ﬁ‘ Therefore, it
~ N wtw ~
is possible to switch the case where b € (b, w*] and b, < b < by to the case where b € (b, w*]
and by, < b, < b, in which as the unit information acquisition cost rises, Triffin dilemma
becomes less likely to happen and hence information acquisition is an activity welcomed by
Hegemons.

debt devaluation at least beyond —

Nurkse (1944) claims that when the number of safe asset issuance countries is small,
the stability of the international monetary system cannot be kept and it tends to collapse;
when large, the stability of the international monetary system is kept. In Farhi and Mag-
giori (2018), they explain the stability of the international monetary system via a duopoly
model and the instability of the international monetary system via coordination failure of
an oligopoly model. Wang (2025 a) explains the Nurkse instability through coordination
failure exacerbated by RoW’s information acquisition of an oligopoly model. Proposition 9
shows that for a symmetric game regardless of information acquisition presenting strategic
substitutes while considering information acquisition presenting strategic complements, the
Nurke instability cannot exist in some circumstances: for the case where b € [0, l~)) or the
case where b € (l~), w*] and by, < b < bgo, Nurkse instability is not held. However, Proposition
9 also shows that for the symmetric game, under some other circumstances, the stability
of the international monetary system cannot be ensured by a small number of safe asset
issuers, while the instability of the international monetary system is not necessarily implied
by a large number of safe asset issuers: for the case where b € (b, w*] and bsy < ZA)n < b,
Nurkse instability is held. Therefore, under my specification of limited commitment and
information acquisition, my model cannot always guarantee the Nurkse instability. Note
that no matter whether the Nurske instability results can be held or not, they are the con-
sequences of information acquisition in my model. In the underlying game where there is
no information acquisition, as proven by Wang (2025 b), Nurkse instability is expressed by
different forms.

There are two historical episodes that can be explained by my model. The first one is the
Latin American Debt Crisis of the 1980s. As documented in Federal Reserve History (2013),
the borrowings of Latin American countries from US commercial banks and other creditors
“increased dramatically during the 1970s”: by the end of 1970, the total outstanding debt of
Latin American countries was 29 billion USD, but at the end of 1978, the total outstanding
debt of these countries rolled over to 159 billion USD. According to the skyrocketing increase
of the debt, it can be expected that the competition of borrowing from the US commercial
banks and other creditors among those Latin American countries was fierce.

As the purchasers of the Latin American debt, the US government and US banks were
actively acquiring the information around the debt issuance of Latin American countries
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due to being wary of the potential risk of the excessive debt issuance by the Latin American
countries. In 1977, then-Federal Reserve Chairman Arthur Burns “criticized commercial
banks for assuming excessive risk in their Third World lending” (Federal Deposit Insurance
Corporation, 1997; Federal Reserve History, 2013), which was an obvious signal telling the
Latin American countries that the US has been tightly keeping an eye on their borrowing
activities. Soon, in 1978, the Andean Reserve Fund - later Latin American Reserve Fund -
was founded. The Latin American Reserve Fund was called ” Latin America’s alternative to
IMF” (Kring, 2023), which can be regarded as a landmark showing that the Latin American
countries affording US debt transited from competition to coordination.

However, although the Latin American countries turn competition to coordination on
US debt, their debt burden towards the US continued growing. According to Devlin and
Ffrench-Davis (1995), in 1981, “the Latin American countries soon found their debt burdens
unsustainable.” Then, in 1982, Mexico was the first Latin American country publicly declar-
ing that they were not able to continuing servicing its debt, which was 80 billion USD in
total (Federal Reserve History, 2013). Finally, there were 16 Latin American countries that
made similar declaration (Federal Deposit Insurance Corporation, 1997). Nurkse instability
did not show up then: large-scale currency devaluation among those Latin American coun-
tries soon became widespread. As described by the former Federal Reserve Governor Roger
W. Ferguson (Federal Reserve History, 2013), those Latin American countries were suffering
“high domestic consumption, heavy borrowing from abroad, unsustainable currency levels,
and excessive intervention by government into the economy.” The Latin American episode
just fits the cases of my model where b € [0,b) or b € (b, w*] for by < b < beo.

According to my model, the policy responses of the Latin American debtor countries
could be 1) if it belongs to the case where b € [0,b) such that % < 0, then the Latin Ameri-
can countries should improve the transparency of their borrowing activities. In this case, as
more countries borrow from the US, it shrinks the safety zone of every debt borrowers and
hence the information acquisition activities of the US are not preferred by the debt borrow-
ers. Therefore, to make Triffin dilemma less likely happen, the debt borrower countries in
Latin America should reveal more information about their borrowing activities to the US.
Information transparency reduces the agency problems and improves the safety for Hege-
mons. 2) if it belong to the case where b € (b, w*] for b, < b < by, such that % > 0, then the
Latin American countries should build up their reputation cost 7 to make b as large as pos-
sible, which was stated when discussing the impact of the unit information acquisition cost
on b. In this case, more active information acquisition activities enlarge the safety zone, and
hence the information acquisition activities are welcomed by the debt borrowing countries.
However, as more countries are involved in debt borrowing, the increase of debt issuance
is faster than the increase of the range of the safety zone. Therefore, Triffin dilemma is
incurred. To deal with this situation, information transparency is not an option. Enlarging
the initial level of b before more countries participate safe asset issuance is the correct policy
choice. As stated, such policy response can be conducted through raising the reputation
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= = 3
2vo?uw3—(R —2702n)w2—[2’ya'%2w(n+1)—R Jw?2 —nﬁ\/@' In this
w+w
way, the agency problem is not necessarily reduced, but the safety for Hegemons is improved.

cost of devaluation 7 at least beyond —

Another episode that can be explained by my model is the US-UK competition in safe
asset issuance in 1930s and the following establishment of the Bretton Woods system. Ac-
cording to Mitchener and Wandschneider (2024), in 1931, Britain devalued GBP and soon in
1933 the US devalued the USD. Either UK and US even do not have any intention to hide the
competition nature between the two countries in the international monetary system: in June
1933, the US President Roosevelt skipped the World Economic Conference held in London
and took a vacation in New England (Mitchener and Wandschneider, 2024). Even at the
conference, the representatives of UK and US held very different views towards the global
economic situation compared with the views held by previous-decades policy makers, who
though that countries would prioritise international system over their domestic economic
situations (Eichengree and Uzan, 1990; Mitchener and Wandschneider, 2024). A currency
war emerged from the conference, which terminates the then international monetary system
(Mitchener and Wandschneider, 2024).

According to Mitchener and Wandschneider (2024), after the currency war and the fi-
nancial chaos during World War II, it seemed that policymakers, especially those of UK
and US, have learned the lessons of their wrong policies and the subsequent damage of the
international monetary system. Such a learning amounts to information acquisition. The
policymakers returned to the negotiating tables at the end of World War II, which means a
change from safe asset issuance competition to coordination, serving “as an inspiration for
the framework of the next international system that emerged, Bretton Woods” (Mitchener
and Wandschneider, 2024). All major economies in the world then gradually participated
the Bretton Woods system, which was stable. The stability of the Bretton Woods system
lasted almost 30 years and it showed that Triffin dilemma did not happen for almost 30
years and hence Nurkse instability happened. This episode can be explained by the case
of my model where b € (13, w*] and by < by, < b, as the more countries participated in the
coordination of safe asset issuance, the more stable the international monetary system was.
As a result, in this episode, agency problem is not an obstacle to the safety for Hegemons.

7. Conclusion

This paper analyses the transaction of safe assets between Hegemon(s) and an information-
acquiring RoW subject to a particularly specified limited commitment that is consistent with
the empirical evidences of Benzoni, Cabanilla, Cocco and Kavoussi (2023). The limited com-
mitment with information acquisition makes many results different from those of Wang (2025
a), where a Cole-Kehoe-style limited commitment is employed, and of Wang (2025 b), where
there is no information acquisition. For instance, in my model, no issuance is no more a
possibility as an equilibrium result, which is possible in Wang (2025 a). The nature of the
strategic interaction among Hegemons can be altered from strategic substitutes to strategic
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complements through information acquisition, which is impossible in Wang (2025 b).

For future research, I will extend the model to consider non-constant unit information
acquisition cost. At least, intuitively it can be expected that as more information is pro-
cessed, to process one bit of information requires more utility paid. Therefore, if w = w*,
the unit information acquisition could have an impact on the amount of the information
processed and the equilibrium safe asset issuance. The research has been commenced on
and will continue.
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