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Robert E. Lucas Jr.

Facts.
The Sveriges Riksbank Prize in Economic Sciences in 
Memory of Alfred Nobel 1995

Born: 15 September 1937, Yakima, WA, USA

Affiliation at the time of the award: University of Chicago, 
Chicago, IL, USA

Prize motivation: "for having developed and applied the 
hypothesis of rational expectations, and thereby having 
transformed macroeconomic analysis and deepened our 
understanding of economic policy."

Contribution: Development and application of the theory of 
rational expectations in macroeconomic analysis.
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Lucas’s Model of Asset Prices

• This model uses the general 
equilibrium concept.

• It assumes that there are a large 
number of identical agents solving 
problem (1) – (2) , in which yt = 0 
for all t.
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Lucas’s Model of Asset Prices

• The only durable good in the economy 
is a set of trees which are in equal 
number to the number of people in the 
economy.

• Each period, each tree yields dividends 
in the amount dt to its owner at the 
beginning of period t.

• Let pt be the price of a tree in period t, 
measured in units of consumption 
goods per tree.
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Lucas’s Asset-pricing function

dt is assumed to be governed by a 
Markov process with a time-invariant 
transition probability distribution function 
given by

The conditional expectation in the Euler 
equation (10) is defined with respect to 
this transition probability.
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Lucas’s Asset-pricing function

• The household is to maximize

• subject to (16). 
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Lucas’s Asset-pricing function

• We need a law of motion for the stock 
price pt to fully spell out constraint (16) 
for all t, and to make sure that the 
conditional expectation in (15) is well 
specified.
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Lucas’s Asset-pricing function

• Eq (16) states that during the time t to 
t+1, consumer’s consumption at t 
and the value of his/her asset at the 
beginning period t+1 must not 
exceed the value of his/her asset at 
the beginning period t plus the 
dividend that will be realized at the 
beginning period t. 
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Lucas’s Asset-pricing function

• From eq. (14), we have that the 
asset price pt can be expressed as 
a function of state variable at t. 

• So, let the price function be 

   17t tp h d
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Lucas’s Asset-pricing function

• where h is continuous, bounded 
function defined on the current state dt.

• Eq (17) and the transition law F (d, d) 

defines the perceived law of motion for 
asset price pt . 

• Let V (s [ h (x) + x]) be the value function 
for the problem when the consumer 
initially owns s trees, when the current 
dividend equal x, and when the current 
price of trees is h (x). 
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 Eq (22) shows a mapping of a perceived 
pricing function h j (x) into an actual 
pricing function hj+1(x).

 A rational expectations equilibrium is a 
fixed point of this mapping from perceived 
pricing functions to actual pricing 
functions.
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Rational Expectation Equilibrium

• A rational expectations equilibrium is a fixed point of 
the mapping from perceived pricing functions, 
hj(x)[U(x)/x], to actual pricing functions, 
hj+1(x)[U(x’)/x’]. (See Brouwer fixed-point theorem 
from Varian (1992) p.320-322)

hj+1(x) .[U(x)/x]

hj(x’). [U(x’)/x’]0
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Homework
• From a rational expectations equilibrium, please 

draw other curves that have more than one crossing 
point, and then verifies that such curves must always 
violate the one-one mapping condition. 

hj+1(x) .[U(x)/x]

hj(x’). [U(x’)/x’]0


