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Key Result from Chapter 1

¨ Along a perfect foresight equilibrium path, a small 
open economy will smooth out consumption over time 
regardless of the output path.

¨ 3 key assumptions:
1) The economy has perfect access to international 

capital markets.
2) The output path is known with certainty.
3) The country is able to precommit to repaying its debt.

¨ This chapter analyzes the consequences of relaxing 
each of the above assumptions.



2. Financial Autarky

¨ Autarky is the quality of being self-sufficient. 
Usually the term is applied to political states or 
their economic policies.

¨ Autarky exists whenever an entity can survive or 
continue its activities without external assistance.

¨ Autarky is not necessarily economic.
¨ By financial autarky we will mean that the economy 

as a whole cannot borrow from the rest of the 
world.



Set-up of the Model

¨ Small open economy inhabited by a large number of 
identical, two-period-lived consumers.

¨ No uncertainty, perfect foresight.
¨ Only one good (tradable and non-storable).
¨ Small open economy: takes price of tradable good as given.
¨ The economy is endowed with a flow of the good (i.e. no 

production).
¨ No government.
¨ Perfect capital mobility in the sense that consumers 

can borrow/lend in international capital markets at a 
constant real interest rate, r. Financial autarky.



2.1 Consumer’s Problem
2.1.1 Budget Constraints
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2.1.2 Utility Maximization
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Utility Maximization
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2.2 Equilibrium Conditions 
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2.3 Solution of the Model
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2.4 Stationary Equilibrium

.constraint binding anot  is markets capital
nalinternatio from offshut  being Hence, . dissaveor  save  towhatsoever

incentive no have households path,output constant  a with Faced 

11    : thatfollowsit  (12) From

0   ,
12

1c

   : that(11) and (10) from followsIt then 

    :flat ispath output  Assume

*
1

21

21

\

=+

÷
ø

ö
ç
è

æ
==úû

ù
êë
é

+
+

+
+

=

==

==

b
r

dby
r
yy

r
r

ycc

yyy



2.5 Non-stationary Equilibrium
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Welfare Consequences of Limited 
Credit Access
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Welfare Consequences of Limited 
Credit Access
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Welfare Consequences of Limited 
Credit Access
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Comparison Financial Autarky versus 
Perfect Capital Mobility

¨ In chapter 1, under perfect capital mobility, we 
learned that a temporary lower level of output 
results in a trade balance worsening but (almost) 
no change in consumption.

¨ Now, under financial autarky, a temporarily lower 
level of output will lead to reduce consumption, a 
higher real interest rate and no change in the 
trade balance.



3. Uncertain Output Path

¨ Suppose now that households have access to international 
capital markets but they did not know for sure what their 
future endowment will be.

¨ How would they decide whether to save or disave?
¨ Now y1 is known with certainty, while y2 can take two 

possible values:

𝑦! = #
𝑦!" 𝑤𝑖𝑡ℎ 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑝
𝑦!# 𝑤𝑖𝑡ℎ 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 1 − 𝑝

(16)

§ To induce a desire to smooth consumption assume that:
𝑦$ < 𝐸 𝑦! = 𝑝𝑦!" + (1 − 𝑝)𝑦!# (17)



Set-up of the Model

¨ Small open economy inhabited by a large number of identical, two-
period-lived consumers.

¨ No uncertainty, perfect foresight. Uncertainty about second 
period endowment.

¨ Only one good (tradable and non-storable).
¨ Small open economy: takes price of tradable good as given.
¨ The economy is endowed with a flow of the good (i.e. no 

production).
¨ No government.
¨ Perfect capital mobility in the sense that consumers can borrow/lend 

in international capital markets at a constant real interest rate, r.



3.1 Incomplete Markets
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Budget Constraints (cont.)
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Budget Constraints (cont.)
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3.1.2 Utility Maximization
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Utility Maximization (cont.)

{ }
( ) ( ) ( ) ( )[ ]

( )
( )

( ) ( )

( ) ( ) ( ) ( ) ( )[ ]
( ) ( ) ( ){ } (27)                                           1             or        

(26)                     11                        
equationEuler  c)(stochasti get thecan you  sconstraint  theseCombining

01                                 

0                                 

0                                 
:include maximum afor  conditionsnecessary order -first The

(25)         
1111

             

1    max

21

221

12

12

1

2
1

2
1

2
1

2
1

221
,,,,

2

2

1

221

cuErcu
cupcuprcu

cup

cup

cu

r
cc

r
yy

r
cc

r
yy

cupcpucuL

LH

r
L

c
L

r
H

c
L

LH
c
L

LL
L

HH
H

LH

ccc

L

L

H

H

LHLH

¢+=¢
¢-+¢+=¢

=-¢-=

=-¢=

=--¢=

ú
û

ù
ê
ë

é
+

--
+

++ú
û

ù
ê
ë

é
+

--
+

++

-++=

+¶
¶

+¶
¶

¶
¶

b
b

b

b

ll

ll

b

l

l

ll



3.2 Equilibrium
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Equilibrium (cont.)
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Case 1: certainty equivalence u'''(c)=0 
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Case 1 (cont.)
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Case 1 (cont.)
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Case 1 (cont.)
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Case 1 (cont.)



Case 1 (cont.)
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Case 2: precautionary savings u'''(c)>0 
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Case 2 (cont.)
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Case 3: imprudence u'''(c)<0 
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3.3 Complete Markets
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3.3.1 Budget Constraints
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3.3.2 Utility Maximization
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Utility Maximization (cont.)
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Utility Maximization (cont.)
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4. No Commitment

¨ Suppose now that the country have access to 
international capital markets but it is not able to 
precommit itself to repaying its debt

¨ What are the implications of the absence of such 
precommitment?



Set-up of the Model

¨ Small open economy inhabited by a large number of identical, two-
period-lived consumers.

¨ No uncertainty, perfect foresight.
¨ Only one good (tradable and non-storable).
¨ Small open economy: takes price of tradable good as given.
¨ The economy is endowed with a flow of the good (i.e. no 

production).
¨ No government.
¨ Perfect capital mobility in the sense that consumers can borrow/lend 

in international capital markets at a constant real interest rate, r.
¨ No precommitment from households to repay their debt.



4.1 Implications of No Precommitment
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4.2 Cost of Default
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quantity that above
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4.1 Costs of Default (cont.)



4.2 Costs of Default (cont.)
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4.2 Costs of Default (cont.)
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4.2.2 Binding Constraint
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4.3 Default Risk under Uncertainty
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4.3.1 Supply of International Credit 
(cont.)

( )

( )

( ) ( ) (63)                     1yPr

bygiven  is )by  (denoteddefault  ofy probabilit  the(62), and (61) Using

(62)                                  resholddefault th  theis 1 where

                              default    No          If                                      
Default          If                                      

                              by        given  isdecision default   theThus,
                      1                                           

ifonly debt  itsrepay  llcountry wi  that theassume We

1*
22

1
2

22

22

21

                                             ú
û

ù
ê
ë

é +
=<=

+
º

Þ>

Þ£

<+

f

p
f

f

p
s

s
*

*

*

s

rdFy

rdy

 yy
 yy

      yrd



4.3.1 Supply of International Credit 
(cont.)
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4.3.1 Supply of International Credit 
(cont.)
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4.3.1 Supply of International Credit 
(cont.)
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4.3.2 Demand for International Credit
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4.3.2 Demand for International Credit 
(cont.)
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4.3.2 Demand for International Credit 
(cont.)
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4.3.2 Demand for International Credit 
(cont.)
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4.3.2 Demand for International Credit 
(cont.)
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4.3.2 Demand for International Credit 
(cont.)
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4.3.3 Upward-Sloping Supply of Funds

policy).
best -second (a level optimalsocially   the toborrowing private reduce would

 that borrowingforeign on  tax a impose  tooptimal be  thusIt would cost.
 marginal private n thehigher tha is borrowing ofcost  marginal social The 2)

costs.
 borrowing increases borrowing more since over timen consumptiosmooth 

 not to optimal isit  markets, capital nalinternatioin on imperfecti
 Given the:nconsumptiosmooth  not to choose lleconomy wi The 1)

:economyopen  small aby  borrowing of choice optimal
 for the esconsequencimportant  has funds ofsupply  sloping upwardAn 



Problem 1: financial autarky

¨ Financial autarky: Consider a small open economy where first-period
endowment is y₁=10 and second-period is y₂=14, both known with
certainty. Assume that preferences are logarithmic with a lifetime utility
given by:

W=ln(c₁)+0.8ln(c₂)

(a) Assuming that the country has access to international capital markets at
an interest rate r = 0.1, find c₁, c₂, and b₁. What is the pattern of
consumption and how is this related to the difference between β and
(1/(1+r))? Compute the welfare level associated to these consumption
levels.

(b) Now assume that the economy does not have access to international
capital markets. In this context, derive the levels of c₁, c₂, and b₁. What is
the level of domestic interest rates ρ? Compute the welfare level
associated to these consumption levels. Compare this number with the case
of perfect capital markets and discuss the welfare implications of having
limited access to international capital markets.



Problem 2: incomplete markets

¨ Uncertain output path: Consider the model described in chapter 2, section 3 where the path of output is uncertain. The first-period 
endowment is y₁=10 with certainty. The second-period endowment is stochastic:

𝑦! = $
18 with probability !"
6 with probability #"

¨ Assume that the world interest rate r = 0.1 and that β = (1/(1+r)). 

(a) In the case of incomplete capital markets and certainty equivalence solve for c₁, b₁, 𝑐!$, 𝑐!%, E{c₂},Var{c₂}, and Corr(c₂,y₂).
(b) Specify a linear utility function and compare the welfare under certainty and under uncertainty.                            

𝑊 = 𝑐# + 𝛽𝐸 𝑐!
(c) Specify a quadratic utility function and compare the welfare under certainty and under uncertainty. 

𝑊 = 𝑐# −
𝑐#!

2
+ 𝛽𝐸 𝑐! −

𝑐!!

2
(d) Now assume that there are complete asset markets in the sense that households can buy contingent claims in international capital 
markets as in section 3.3. Under the assumption of actuarially fair prices, find the relative price of !

"

!#
.

(e) You can normalize the price 𝑞% = 1. Using this find the consumption levels c₁, 𝑐!$, 𝑐!%, then find the amount of securities 𝑏#$, and 𝑏#% that 
the household buys, finally find the variance of second-period consumption Var{c₂}, and the second-period correlation between output and 
consumption Corr(c₂,y₂).



Problem 3: No commitment

¨ An ad-hoc upward sloping supply of funds: Let preferences be given by:
𝑊 = 𝑐! + "!

#
where 𝛿 is the discount rate, which by assumption is above the world real interest rate, 𝑟.

¨ The flow constraints are given by:
𝑐! = 𝑑!

𝑐$ = 𝑦$ − 1 + 𝑟% 𝑑!
where 𝑑! is net external debt and 𝑦$ > 0 is second period’s output.

¨ The economy faces an upward sloping supply of funds of the form
𝑟% = 𝑟 + 𝛼𝑑!

with 𝛼 > 0 capturing the risk-premium associated with a given level of indebtnedness.

(a) Solve the planner’s problem. Derive a reduced-form solution for the equilibrium values of 𝑑! and 𝑟% .
(b) Solve the free market’s problem. Derive a reduced-form solution for the equilibrium values of 𝑑! and 𝑟% .
(c) Discuss the differences in the levels of consumption, debt and interest rates between both solutions.
(d) Show that a borrowing tax rate  τ = 𝛼𝑑! in the free market economy, that will be charged in the second period

such that the market economy will be:
𝑐$ = 𝑦$ − 1 + 𝑟% 𝑑! − 𝜏𝑑!

could replicate the central planner’s solution.



Solution Problem 1

Q1

Perfect Financial Markets Financial Autarky

y1 10

y2 14

r 0.1

beta 0.8

c1 12.62626 c1 10

c2 11.11111 c2 14

b1 -2.62626 b1 0

rho 0.75

W 1.937881 W 1.916902



Solution Problem 2

Q2

Uncertainty Complete Markets

y1 10 y2H 18 pH 0.667 qH 2

E(y2) 14 y2L 6 pL 0.333 qL 1

r 0.1

beta 0.909090909

c1 11.9047619 c2H 15.90476 c1 11.90476 c2H 11.90476

E(c2) 11.9047619 c2L 3.904762 11.90476 E(c2) 11.90476 c2L 11.90476

b1 -1.904761905 11.90476 b1H -6.09524 -6.09524

b1L 5.904762 5.904762

Var y2 32 Var y2 32

Var c2 32 Var c2 0

Corr(c2,y2) 1 0 Corr(c2,y2) 0

W Linear utility 22.72727 W = c1 + beta*c2

W certainty quadratic -112.554 W = (c1 - 0.5*c1^2) + beta*(E(c2) - 0.5*E(c2^2))

W uncertainty quadratic -127.1 W = (c1 - 0.5*c1^2) + beta*(pH*(c2H - 0.5*c2H^2) + pL*(c2H - 0.5*c2H^2))


