Money and Banking Asset-Market Equilibriur

Asset-Mar ket Equilibrium

Asset-market equilibrium means that demand equals supply f
an asset.
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Asset-Market Equilibriur

Two Equivalent Conditions

Economic theory puts forward two equivalent conditions for

asset-market equilibrium:

Rate of Return The rate of return equals the market interes:

rate,

Present Value The asset price equals the present value of
current and future payments.

We explain these two conditions
equivalent—either condition imp

(For simplicity, we assume that t
2

and show that they are
les the other.

nere IS No uncertainty.)
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Rate of Return

Therate of return is the profit divided by the amount invested
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Consider an asset with payment stregmatgimet. For a stock
the payment would be the dividend. For a bond, the paymel
would be interest or principal. L& denote the price at tinte

RS

For simplicity, takeB as the price just after the payment
been made.

Consider an investment at tinbe- 1. The profit is the
payment $plus the capital gaiRR — B _1. The rate of retur

n

during period is the profit divided by the beginning-of-perioc

priceR_1,
$+(R—R_1)
R_1 '
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Rate-of-Return Equilibrium Condition

The rate-of-return condition for asset-market equilibrium ste
that the rate of return equals the market interest rate:

%+ (R—R_1)
R_1

Themarket interest rate refers to the rate of retuR that can
be obtained elsewhere.

—R (1)
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Disequilibrium
If the rate of return were greater than the market interest rat
the security would be seen as a “good buy.” Investors woulc
like to buy the security; those holding the security would not

want to sell it. Demand would exceed supply. The reverse
iInequality would lead to excess supply.
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Present Value

Thepresent value of the current and expected future paymen
on an asset refers to the dollars attainable now by borrowin
against the future payments.
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Example

Consider an asset paying 110 at time 1£$110, $ = O for
t #4 1), and suppose that the interest rate Is .10. The presen
value of the payment at time O Is

B _ 10 .60

PV = =
1+R 1.10

At time O, one can borrow 100 against the payment stream;
time 1, one uses the payment 110 to pay off the loan plus
Interest.
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Analogously, consider an asset paying 121 at time,2<(%21,
$ = 0 fort # 2), and suppose that the interest rate is .10. Tt
present value of the payment attime O Is

$ 121
PV = — — 100
(1+R)2  (1.10)2

At time O, one can borrow 100 against the payment stream.
time 1, one owes 110, including interest 10; at time 2, oneso
121, which equals the principal 110 plus interest 11.
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Formulafor Present Value

In general, the present value Is given by the following formu

$1 $ $3

T1+R (1+RZ (1+RE )

PV
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Present-Value Equilibrium Condition

The present-value condition for asset-market equilibrium s
the asset price equals the present val)®f the payments:

%1, &2 i3 | 3
~1+R (1+R?2  (1+R3®

R

Intuitively, the present value is the worth of the asset. If the
price is less than the present value, then there Is excess de|
for the asset. The reverse inequality means excess supply.
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Equivalence

The present-value conditioB)(is equivalent to the equilibriun
condition that the rate of return must equal the market intere
rate. We first demonstrate the equivalence in several examy
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Consider first the simple asset defined above, paying 110 a
time 1 (% =110, $ =0 fort # 1), with the interest rate at .10
A fair price for the asset at time 0 is 100; one then obtains r:
of return .10. But 100 is the present value of the payments.
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Perpetual Bond

Consider next @erpetual bond, a bond paying one-dollar
Interest per period In perpetuity; the principal is never repdic
the interest rate IR, what is a fair price for the bond?

A fair price Is
1

ﬁ)
for the bond then has rate of retuRn For example, IR= .10,
then the bond should sell for $10, so it will return 10%. A
lower price would give a higher yield, and a higher price wol

give a lower yield.
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To show the equivalence between the two equilibrium
conditions, we must show that the present value of the
payments is IR. The present value is

1 1 1

PV = | | SRR
1+R  (1+R)?  (1+R)3

(4)

(the first payment comes at time 1). We need to evaluate thi
sum.
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| nfinite Geometric Sum

We derive a general formula for this type of expression, use
often in economic theory. Consider théinite geometric sum

X=a+ab+ab?+ab+- ...

Each term is jusb times the previous term. Heeas the first
term, ando is the ratio of successive terms.
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To find x, multiply both sides of the equation Iy
bx = ab+ab®+ab®+- - - .
Subtracting the second equation from the first gives

(1-b)x= (a+ab+ab*+ab>+---)
— (ab+ab®+ab®+---)

= d.

The other terms cancel, for we have an infinite number of te
that cancel.
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Hence
a

X = ﬁ)

The formula is valid as long gb| < 1. If b were greater than
one, then the successive terms in the sum would become:ls
and the sum would be infinite.
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Present Value for the Perpetual Bond

We apply this formula to the present value for the perpetual
bond. The firstterm ia=1/(1+ R) and the ratio of
successive terms 5= 1/(1+ R). Hence

1 1 1
P\ — 1+R _ 14+R _ =
(1-=) (zr—wr) R
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Uncertainty

With uncertainty, the two equilibrium conditions involve
expected values (average values):

Rate of Return The expected rate of return equals the mark
Interest rate;

Present Value The asset price equals the present value of
current and expected future payments.
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