
CHAPTER 1: THE BASIC
INTERTEMPORAL MODEL

Alberto Ortiz



Topics to be covered

¨ Differences between closed and open economies.

¨ Extension of the two period problem to an infinite 
horizon setting in continuous time.
¤ Study the solution and the response of the economy to 

temporary and permanent shocks.

¨ Add investment to the basic model
¤ Study the response of the economy to changes in 

productivity.



1. Introduction

¨ What is the fundamental difference between a 
closed and an open economy?

¤ A closed economy is forced to consume and invest within 
its own current resources (investment ≤ savings).

¤ An open economy can borrow from the rest of the 
world, thus it can engage in intertemporal trade to 
smooth consumption and finance investment within its 
own lifetime resources.



2. The Model

¨ Small open economy inhabited by a large number of 
identical, infinitely-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.



2.1 Consumer’s Problem
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2.1.3 Basic Formulation
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Solving this model

).constraint ralintertempo (i.e.
constraint one subject to problemon maximizati a into in time)point 

eachin  sconstraint flow (i.e. sconstraint ofnumber  uncontablean 
from problem  theereformulat  weend,  thisTo s. techniquemultiplier

Lagrange standardit with  solve  toproblem  the transformcould We

functions.on  depend that quantities ofon maximizati
 with thedealing are  weas s variationof calculus need would

 weproblem  thissolve To assets). of (evolutionequation  aldifferenti
a is (3)  whileutility), of (NPDV integralan  is (1)equation  that Note



2.1.4 Intertemporal Budget Constraint
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Intertemporal Budget Constraint (cont.)
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2.1.5 Alternative Formulation
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Alternative Formulation (cont.)
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Consumption and Output over Time

Figure 1. Perfect foresight paths



2.2 Infinite Horizon Formulation
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Infinite Horizon Formulation (cont.)
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Infinite Horizon Formulation (cont.)
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2.3 Interpretation of the Lagrange Multiplier
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2.4 Equilibrium Conditions
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Equilibrium Conditions (cont.)
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Equilibrium Conditions (cont.)
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3 Solution of the Model
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3.1 General Solution (cont.)
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3.2 Stationary Equilibrium
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Stationary Equilibrium (cont.)
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Stationary Equilibrium (this diagrams 
correspond to temporary shock)



4. Unanticipated Shocks
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4.1 Permanent Fall in Output (cont.)
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Permanent Fall in Output (cont.)



4.2 Temporary Fall in Output
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Temporary Fall in Output (cont.)
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Temporary Fall in Output (cont.)
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Temporary Fall in Output (cont.)
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Temporary Fall in Output (cont.)



How does our model fit the data?
Emerging Markets Business Cycles



How does our model fit the data?
Small Industrial Countries Business Cycles



How does our model fit the data?

¨ Data:
¤ Strong positive correlation of consumption and output.
¤ Strong positive correlation of investment and output.
¤ Strong negative correlation of trade balance and output in emerging countries.
¤ Consumption more volatile than output in emerging countries and less volatile in industrial 

countries. 

¨ Model:
¤ Perfect correlation of consumption and output in response to unexpected permanent 

shocks, but neglible correlation in response to unexpected transitory shocks. Furthermore, 
absent shocks and perfect foresight consumption should be independent of 
contemporaneous output (?)

¤ Not investment yet.
¤ The model predicts a positive correlation of trade balance and output (?)
¤ The model predicts that consumption volatility should be much lower than output volatility 

(?)



5. Adding Investment to the Basic Model

¨ So as we just saw, one problem with the previous model is 
that it predicts a procyclical trade balance (improves in 
good times and worsens in bad times) which is contrary to 
evidence.

¨ A missing ingredient might be investment.
¤ Intuition: a temporary fall in productivity should lead to both 

lower saving (based on consumption smoothing as before) and 
lower investment (since productivity is temporarily lower).

¤ Therefore the effect would depend on the relative strength of 
both effects.

¤ In particular, if the investment effect dominates, there may be an 
improvement in the current account.



Adding Investment (cont.)

¨ Here we show that the relative strength of both effects 
depends on the duration of the shock.

¨ Switch from continuous time to discrete time to avoid 
undefined solution unless investment adjustment cost are 
introduced. Consider a natural one-period lag in the 
adjustment of capital.

¨ Olivier Blanchard (1983) analyzes the continuous-time 
case with investment adjustment costs in “Debt and the 
Current Account Deficit in Brazil.”



5.1 Household’s Problem
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5.1.2 Household’s Budget Constraint
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5.1.3 Household’s Utility Maximization
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5.2 Equilibrium Conditions
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5.3 Perfect Foresight Equilibrium
in a Stationary Economy
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Perfect Foresight Equilibrium
in a Stationary Economy (cont.)
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Perfect Foresight Equilibrium
in a Stationary Economy (cont.)
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Stationary Equilibrium of
Model with Investment

v Note that these diagrams corresponds to one period increase in productivity. The
non-distorted equilibrium corresponds to the flat lines everywhere.



5.4 Perfect Foresight Equilibrium
for a Growing Economy
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Perfect Foresight Equilibrium
for a Growing Economy (cont.)
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Perfect Foresight Equilibrium
for a Growing Economy (cont.)
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Perfect Foresight Equilibrium
for a Growing Economy (cont.)
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Perfect Foresight Equilibrium
for a Growing Economy (cont.)
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Perfect Foresight Equilibrium
for a Growing Economy (cont.)

v Capital adjusts in one period, the investment is financed with a trade deficit, which 
reduces net foreign assets and deteriorates the current account. Once the economy 
grows the economy runs trade surpluses to cover the initial deficit.



5.5 Unanticipated and Permanent
Increase in Productivity

v In the presence of investment, a permanent increase in productivity leads on impact to 
trade balance and current account deficits.



5.6 Unanticipated One-Period
Increase in Productivity

v In sum, an unanticipated one-period rise in productivity leads to a trade balance and 
current account surpluses. Since ΔI= 0 this is analogous to the case without investment 
and a temporary increase in output.



5.7 Unanticipated and Temporary 
Increase in Productivity
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Unanticipated and Temporary
Increase in Productivity

v For shocks of more than one period, we would conjecture that there will be both an 
increase in savings (that eventually reverses as T becomes larger) and an increase in 
investment. The relative strength of these two effects will depend on the duration of the 
shocks. The longer is the duration, the smaller the S0 and hence the more likely CA0<0. 



6. Final Remarks

¨ This chapter has shown how, in a world with no frictions and a constant world real 
interest rate, a small open economy will achieve perfect consumption smoothing even 
when output fluctuates over time.

¤ As a benchmark, this is perhaps the most important result of modern open economy 
macroeconomics.

¨ In practice, however, developing countries in particular face a variety of frictions that 
will imply substantial (and welfare reducing) departures from this first-best world.

¤ Next week (chapter 2), we will analyze how imperfections in international capital markets 
may critically affect the economy’s ability to achieve consumption smoothing over time.

¤ After this, in chapter 3, we will see how policy induced intertemporal distortions lead the 
private sector to choose non-flat (and socially sub-optimal) consumption paths.


