
LECTURE 2
INTERTEMPORAL CONSUMPTION

OUTLINE
1. Two-period Consumption Model
2. Present Value and Its Applications
3. Portfolio Allocation

READING
Varian Ch. 10, 11, 13; Binger and Ho¤man Ch. 18.1-18.4

PART ONE
TWO-PERIOD CONSUMPTION MODEL
How can consumers make choices between present and future con-
sumption, says today and tomorrow or this month and next month?
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For simplicity, consider the decision between period 1 and 2 (or
this month and next month if you like).
Let ct;mt and pt represent consumption, income and price at date
t where t = 1; 2 (or present and future).
When no borrowing, lending and saving are allowed, a consumer�s
consumption will be

(c1; c2) =

�
m1

p1
;
m2

p2

�
Let S represent saving. We can write the �rst period saving as

S = m1 � c1
Therefore, if saving is possible, the consumer will consume

(c1; c2) = (c1;m2 + S)

It should be noted that S can be either positive or negative. For
S > 0, the consumer borrows his future income for his present

2



consumption.

When the interest rate is zero, the slope of the intertemporal bud-
get constraint is �1. When borrowing is not possible, the current
consumption cannot exceed m1: Note that in the picture, p1 and
p2 are normalised to 1. (Figure 10.1 from Varian)
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At an interest rate r, we can write the consumer�s intertemporal
budget constraint as follow

p1c1 +
p2c2
(1 + r)

= m1 +
m2

(1 + r)
or

(1 + r) p1c1 + p2c2 = (1 + r)m1 +m2

Note that the above two expressions show the intertemporal budget
constraints in theirpresent value and future value respectively.
If the consumer consumes nothing in the future, his current con-
sumption will be

c1 =
m1

p1
+

m2

p1 (1 + r)
Similarly, if the consumer does not consume at all in the present,
his future consumption will be

c2 =
(1 + r)m1

p2
+
m2

p2
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Setting p1 = p2 = 1; the intertemporal budget constraint becomes
c2 = (1 + r)m1 + m2 � (1 + r) c1. The about �gure depicts this
budget line. (Figure 10.2 of Varian)
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When c1 > m1, the consumer is a borrower (he consumes more
than his current income) while the consumer is a lender (or saver)
when c1 < m1 (he has a saving). (Figure 10.3 of Varian)
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When the interest rate changes, we can use concepts of income
and substitution e¤ects we have developed earlier to analyse the
change in the consumer�s choice.
If �r ", consumption today is more expensive as compare to
future consumption so the substitution e¤ect tells us, if present
consumption is a normal good, that the consumer will substitute
today consumption with future consumption, i.e., �c1 # and �c2 "
: However, things get more complicate when we talk about the
income e¤ect !
If the consumer is a borrower, an increase in the interest rate
reduces his current consumption. The substitution e¤ect works in
the same direction as the income e¤ect. A borrower is made worse
o¤ by an increase in the interest rate because he is on the lower
indi¤erence curve. (See Figure 18.5 of Binger and Ho¤man)
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If the consumer is a saver, the income e¤ect and the substitution
e¤ect work in the opposite direction. An increase in the interest
rate increases his current consumption. If the income e¤ect domi-
nates, the current consumption will increase while the current con-
sumption decreases if the substitution e¤ect dominates. But we
know one thing for sure, a saver is better o¤when the interest rate
increases. (See Figure 18.6 of Binger and Ho¤man)

Exercise 1When the interest rate changes, will a lender remain
a lender? Will he switch to become a borrower?
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What happen when the price of comsumption good changes over
time?
De�ne the in�ation rate � as follow

� =
p2 � p1
p1

Normalise p1 to 1, we have

p2 = 1 + �

The intertemporal budget constraint becomes

c1 +
1 + �

1 + r
c2 = m1 +

m2

1 + r
Let � be the real interest rate, we de�ne

1 + � =
1 + r

1 + �
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Solving for the expression of �;

� =
r � �
1 + �

The denominator is close to 1 when � is small so in an approxima-
tion form, the real interest rate is given by

� � r � �
But this approximation is poor when the in�ation rate is large.
Also, when we try to �nd the real interest rate for the next period,
the expected in�ation rate is used instead.
The term 1 + � measures how much extra c2 the consumer will
get if he sacri�ces some c1. Notice that the term 1 + � is in�ation-
adjusted. Substituting 1 + � into the budget constraint, we have

c1 +
c2
1 + �

= m1 +
m2

1 + r
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or in term of c2;

c2 = (1 + �) (m1 � c1) +
1 + �

1 + r
m2

Intertemporal Decision: A Mathematical Approach
With well-bahaved preferences, consider the consumer�s intertem-
poral maximisation problem

max
c1;c2

U (c1; c2) subject to c1 +
c2
1 + �

= m1 +
m2

1 + r

Writing the lagrangian

L = U (c1; c2) + �
�
m1 +

m2

1 + r
� c1 �

c2
1 + �

�
The FOCs are

@U (c1; c2)

@c1
= � and

@U (c1; c2)

@c2
=

�

1 + �
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Rearrange to have
@U (c1; c2) =@c1
@U (c1; c2) =@c2

=
1

1 + �

The LHS is refered to as themarginal rate of time preference
and the RHS is refered to as the intertemporal price ratio.
Exercise 2Can you derive the marginal rate of time preference
without using the above approach? (Hint: start from the expression
of the indi¤erence curve)

PART TWO of this lecture will study a good that provides a �ow
of services or monetary return, generally known as assets. We will
develop a concept of a present value and its application on bonds
and rates of return of assets.
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