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 closed economy (B∗ = 0, p = constant)
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2. Theoretical insights
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Link between reserves and interest rate

Equilibrium in bond market
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I An increase in B∗ leads to a higher rt+1 to clear the market

I True even in the steady state
as long as B∗/Y T lower than some threshold
(binding borrowing constraint)



Link between reserves and interest rate

Equilibrium in bond market

At+1(rt+1
+
, φ
−

) = Lt+1(rt+1
−
, φ
+

) + B∗t+1

I An increase in B∗ leads to a higher rt+1 to clear the market

I True even in the steady state
as long as B∗/Y T lower than some threshold
(binding borrowing constraint)



Link between reserves and interest rate

Equilibrium in bond market

At+1(rt+1
+
, φ
−

) = Lt+1(rt+1
−
, φ
+

) + B∗t+1

I An increase in B∗ leads to a higher rt+1 to clear the market

I True even in the steady state
as long as B∗/Y T lower than some threshold
(binding borrowing constraint)



Link between reserves and interest rate

Equilibrium in bond market

At+1(rt+1
+
, φ
−

) = Lt+1(rt+1
−
, φ
+

) + B∗t+1

I An increase in B∗ leads to a higher rt+1 to clear the market

I True even in the steady state
as long as B∗/Y T lower than some threshold
(binding borrowing constraint)



Ramsey problem

First-order condition w.r.t. B∗t+1:

− (γG
t

shadow cost of
resource constraint

for T goods

− γG
t+1) + βrt+1

Λt+1
2

Lagrange multiplier
of borrowing constraint

= 0

intertemporal
motive

(borrow abroad)

supply saving
instruments
(save abroad)



Ramsey problem

First-order condition w.r.t. B∗t+1:

− (γG
t

shadow cost of
resource constraint

for T goods

− γG
t+1) + βrt+1

Λt+1
2

Lagrange multiplier
of borrowing constraint

= 0

intertemporal
motive

(borrow abroad)

supply saving
instruments
(save abroad)



Ramsey problem

First-order condition w.r.t. B∗t+1:

− (γG
t

shadow cost of
resource constraint

for T goods

− γG
t+1) + βrt+1

Λt+1
2

Lagrange multiplier
of borrowing constraint

= 0

intertemporal
motive

(borrow abroad)

supply saving
instruments
(save abroad)



Ramsey problem

First-order condition w.r.t. B∗t+1:

− (γG
t

shadow cost of
resource constraint

for T goods

− γG
t+1) + βrt+1

Λt+1
2

Lagrange multiplier
of borrowing constraint

= 0

intertemporal
motive

(borrow abroad)

supply saving
instruments
(save abroad)



When is the accumulation of reserves optimal?
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• but Central Bank cannot do better
than the open economy

Growth transition

with binding constraints, the Central
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• achieve transfers to constrained
agents: thru interest rate and
exchange rate channel
• correct for pecuniary externality
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3. Simulations



Growth acceleration

Start from steady state
At t = 0, positive growth shock: g0 = 10%

Other parameters
κ 3 N=3/4 of C
φ 0.1 strong borrowing constraint
a 0 high income volatility
β 1/1.05 r∗ − 1 = 5%
µ 0.9 sustained growth
σ 1 log-utility
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Sensitivity checks

Smaller growth persistence µ: smaller and shorter depreciation
Same with larger a: smaller need for saving

Larger κ and σ: larger depreciation (real exchange rate more
sensitive to relative changes in consumption)
Assume only N goods are collateral: rt+2Lt+2 ≤ φNpN

t+2Y N
t+2

Little change in results ⇒ pecuniary externality has little effect
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Conclusion

analyze optimal exchange rate policy in a dynamic model with
features observed in the Chinese economy
in growth-acceleration episode,
optimal to accumulate international reserves
and initially depreciate the real exchange rate
if our analysis is correct,
it is optimal to see the RMB on an appreciating path
this appreciation is not due to a Balassa-Samuelson effect,
but to the presence of financial frictions



Krugman: “The issue whose time has passed”
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