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1. Introduction



About this lecture

I In the original IS-LM model, we assume that there are only
two assets: money and bonds.

I In this lecture, we expand on the options available: stocks,
short-term and long-term bonds.

I We study these assets because:
I asset prices react to current and expected future output, and
I asset prices affect decisions that determine current output.
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What we will study

1. How bond prices and yields are determined:
I They depend on current and expected future short-term

interest rates
I We use the yield curve to know the expected short-term

interest rates
2. How stock prices are determined:

I They depend on current and expected future dividends and
interest rates

3. Bubbles and fades in stock markets:
I They are episodes when stock prices changes seem unrelated

to variations in dividends or interest rates.
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2. Bond Prices and Bond Yields



Bond characteristics

Bonds differ in two basic dimensions:

Maturity
The length of time over
which the bond promises to
make payments to the holder
of the bond.

Bonds of different maturities
each have a price and an as-
sociated interest rate called
the yield to maturity, or sim-
ply the yield.

Risk
I Default risk is the risk

that the issuer of the
bond will not pay back
the full amount
promised by the bond;
or

I price risk is the
uncertainty about the
price you can sell the
bond for if you want to
sell it in the future
before maturity.
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Yield and term

Yield to maturity or yield:
The interest rates associated with
bonds of different maturities.

Long-term interest rates:
Yields on bonds with a longer ma-
turity than a year.

Short-term interest rates:
Yields on bonds with a short ma-
turity, typically a year or less

Term structure of interest
rates or yield curve:
The relation between maturity
and yield

©Randall Romero Aguilar, PhD EC-3201 / 2019.II 4



Side note:
The Vocabulary of Bond Markets



I Government bonds: Bonds issued by the governments
I Corporate bonds: Bonds issued by firms
I Bond ratings: ratings for default risk
I Risk premium: The difference between the interest rate paid

on a given bond and the interest rate on the bond with the
best rating

I Junk bonds: Bonds with high default risk
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I Discount bonds: Bonds that promise a single payment at
maturity called the face value

I Coupon bonds: Bonds that promise multiple payments
before maturity and one payment at maturity

I Coupon payments: The payments before maturity
I Coupon rate: The ratio of the coupon payments to the face

value
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I Current yield: The ratio of the coupon payment to the price
of the bond

I Life: The amount of time left until the bond matures
I Treasury bills (T-bills): U.S. government bonds with a

maturity up to a year
I Treasury notes: U.S. government bonds with a maturity of 1

to 10 years
I Treasury bonds: U.S. government bonds with a maturity of

10 or more years

©Randall Romero Aguilar, PhD EC-3201 / 2019.II 7



I Term premium: The premium associated with longer
maturities

I Indexed bonds: Bonds that promise payments adjusted for
inflation

I Treasury Inflation Protected Securities (TIPS): Indexed
bonds introduced in the United States in 1997
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Price of a bond

I The price of a one-year bond that promises to pay $100 next
year:

P $
1t =

$100

1 + i1t

I The price of a two-year bond that promises to pay $100 in two
years

P $
2t =

$100

(1 + i1t)
(
1 + ie1t+1

) (1)
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Choosing between one-year and two-year bonds

Assume that you had $1 and want to save it, using either a
one-year bond or a two-year bond. Which option would be best?

Year t Year t+ 1

1-year bonds $1 ⇒ $1× (1 + i1t)

2-year bonds $1 ⇒ $1× P e$
1t+1

P $
2t

Arbitrage The expected returns on two assets must be equal.

Expectations hypothesis Investors care only about the expected
returns and do not care about risk.

©Randall Romero Aguilar, PhD EC-3201 / 2019.II 10



Choosing between one-year and two-year bonds 2

The two bonds must offer the same expected one-year return:

1 + i1t =
P e$1t+1

P $
2t

⇒ P $
2t =

P e$1t+1

1 + i1t

which means that the price of a two-year bond today is the present
value of the expected price of the bond next year.
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Price of a two-year bond

I The expected price of one-year bonds next year with a
payment of $100:

P e$1t+1 =
$100

1 + ie1t+1

I so that
P $
2t =

P e$1t+1

1 + i1t
=

$100

(1 + i1t)
(
1 + ie1t+1

)
I which is the same as equation (1).
I In words, the price of two-year bonds is the present value of

the payment in two years—discounted using current and next
year’s expected one-year interest rate.

©Randall Romero Aguilar, PhD EC-3201 / 2019.II 12



From Bond Prices to Bond Yields

I The yield to maturity on an n-year bond (n-year interest rate)
is the constant annual interest rate that makes the bond price
today equal to the present value of future payments on the
bond.

I The yield to maturity on a two-year bond that satisfies:

P $
2t =

$100

(1 + i2t)
2 =

$100

(1 + i1t)
(
1 + ie1t+1

)
I Therefore

(1 + i2t)
2 = (1 + i1t)

(
1 + ie1t+1

)
⇒ i2t ≈

i1t + ie1t+1

2

I which means that the two-year interest rate is (approximately)
the average of the current one-year interest rate and next
year’s expected one-year interest rate.
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Interpreting the Yield Curve

i2t ≈
i1t + ie1t+1

2
⇒ i2t − i1t ≈

ie1t+1 − i1t

2
i2t − i1t > 0 ⇔ ie1t+1 − i1t > 0

I An upward sloping yield curve means that long-term interest
rates are higher than short-term interest rates. Financial
markets expect short-term rates to be higher in the future.

I A downward sloping yield curve means that long-term interest
rates are lower than short-term interest rates. Financial
markets expect short-term rates to be lower in the future.
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The yield curve in October 2015

I In October 2015, the yield curve was upward sloping, suggesting
that investors expect the Fed to increase the policy rate or “liftoff”.

I However, the yield curve was flat up to maturities of six months,
meaning that investors did not expect the Fed to increase the policy
rate before April 2016.

The yield curve as of October 15, 2015

1MO 3MO 6MO 1 2 3 5 7 10 20 30
0

1

2

3

Yi
el

d 
(p

er
ce

nt
)

©Randall Romero Aguilar, PhD EC-3201 / 2019.II 15



The yield curve and economic activity
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employment; soft
landing expected.

I Adverse shift in
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economy.

I To prevent sharp
decline in output,
central bank lowers
the interest rate.

I Agents expect
decline in interest
rate ⇒ yield curve
with negative slope.
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The path to recovery
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rate ⇒ yield curve
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3. The Stock Market and Movements in
Stock Prices



Firm financing options

Firms raise funds in two ways:
I Through debt finance —bonds and loans; and
I Through equity finance, through issues of stocks —or shares.

Instead of paying predetermined amounts as bonds do, stocks
pay dividends in an amount decided by the firm.
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Choosing between bonds and stocks

Assume that you had $1 and want to save it, using either a
one-year bond or a share. Which option would be best?

Year t Year t+ 1

1-year bonds $1 ⇒ $1× (1 + i1t)

stocks $1 ⇒ $1× De$
t+1+Q

e$
t+1

Q$
t

I Q$ is the price (in dollars) of the stock
I De$ is the expected dividend
I Ex-dividend price: The stock price after the dividend has been

paid this year
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Choosing between bonds and stocks

Equilibrium requires that the expected rate of return from holding
stocks for one year be the same as the rate of return on one-year
bonds plus the equity premium θ:

De$
t+1 +Qe$t+1

Q$
t

= 1 + i1t + θ

or
Q$
t =

De$
t+1

1 + i1t + θ
+

Qe$t+1

1 + i1t + θ

We define the real risk premium by θ̃ = θ
1+πe .
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Some nomenclature

I In what follows, we define P e, Ψ and ψ by

Ψn ≡
n∏

j=0

(
1 + ie1t+j + θ

)
= (1 + i1t + θ)

(
1 + ie1t+1 + θ

)
. . .

(
1 + ie1t+n + θ

)
ψn ≡

n∏
j=0

(
1 + re1t+j + θ̃

)
=

(
1 + r1t + θ̃

)(
1 + re1t+1 + θ̃

)
. . .

(
1 + re1t+n + θ̃

)

P e
t+n+1 ≡ Pt

n∏
j=0

(
1 + πe

t+j+1

)
= Pt

(
1 + πe

t+1

)
. . .

(
1 + πe

t+n+1

)

I We use these terms to discount future nominal (Ψ) and real
(ψ) flows.

I Notice that ie1t = i1t and re1t = r1t because we know their
actual values as of time t.
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Some nomenclature 2

Remember that

1 + re1t+j + θ̃ =
1 + ie1t+j + θ

1 + πet+j+1

therefore(
1 + r1t + θ̃

)
. . .

(
1 + re1t+n + θ̃

)
=

(1 + i1t + θ) . . .
(
1 + ie1t+n + θ

)(
1 + πet+1

)
. . .

(
1 + πet+n+1

)
ψn =

PtΨn

P et+n
⇒ Ψn =

P et+n+1ψn

Pt
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Stock price as discounted present value of dividends

I The price of stock today equals the expected discounted value
of payoff (dividend plus the price of the stock) one period
ahead

Q$
t =

De$
t+1

1 + i1t + θ
+

Qe$t+1

1 + i1t + θ

I We expect that future stock prices will follow the same rule, so

Qe$t+1 =
De$
t+2

1 + ie1t+1 + θ
+

Qe$t+2

1 + ie1t+1 + θ

I Therefore

Q$
t =

De$
t+1

1 + i1t + θ
+

De$
t+2

(1 + i1t + θ)
(
1 + ie1t+1 + θ

)+
Qe$

t+2

(1 + i1t + θ)
(
1 + ie1t+1 + θ

)
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Stock price as discounted present value of dividends 2
I Iterating

Q$
t =

De$
t+1

Ψ0
+
De$
t+2

Ψ1
+ · · ·+

De$
t+n+1

Ψn
+
Qe$t+n+1

Ψn

I If the interest rate is positive (so that Ψn grows exponentially)
and Qe$ is bounded,

Q$
t =

∞∑
j=0

De$
t+j+1

Ψj
(2)

I The price of a share equals the expected discounted value of
all future dividends.

I Deflating by the price index

Qt =
Q$
t

Pt
=

∞∑
j=0

De$
t+j+1

P et+j+1ψj
=

∞∑
j=0

De
t+j+1

ψj
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Stock price as discounted present value of dividends 3

I The real price of a share equals the expected discounted value
of all future real dividends.

I Implications:
I Higher expected future real dividends lead to a higher real

stock price.
I Higher current and expected future one-year real interest rates

lead to a lower real stock price.
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Historical stock prices

Standard and Poor’s Stock Price Index in Real Terms since 1975

1974 1979 1984 1989 1994 1999 2004 2009 2014 2019

2

4

6

8

In
de

x

I For the most part, major movements in stock prices are
unpredictable.

I Note the sharp fluctuations in stock prices since the
mid-1990s.
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Stocks as random walks

I Stock prices follow a random walk if each step they take is as
likely to be up as it is to be down. Their movements are
therefore unpredictable.

I Even though major movements in stock prices cannot be
predicted, we can still do two things:
I We can look back and identify the news to which the market

reacted.
I We can ask “what if” questions.
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An Expansionary Monetary Policy and the Stock Market

I A monetary
expansion decreases
the interest rate and
increases output.

I What it does to the
stock market depends
on whether financial
markets anticipated
the monetary
expansion.

302 Expectations Extensions

The answer depends on what participants in the stock market expected monetary 
policy to be before the Fed’s move.

If  they fully anticipated the expansionary policy, then the stock market will not 
react. Neither its expectations of  future dividends nor its expectations of  future interest 
rates are affected by a move it had already anticipated. Thus, in equation (14.17), noth-
ing changes, and stock prices will remain the same.

Suppose instead that the Fed’s move is at least partly unexpected. In this case, stock 
prices will increase. They increase for two reasons: First, a more expansionary monetary 
policy implies lower interest rates for some time. Second, it also implies higher output 
for some time (until the economy returns to the natural level of  output), and therefore 
higher dividends. As equation (14.17) tells us, both lower interest rates and higher 
dividends—current and expected—will lead to an increase in stock prices.

An Increase in Consumer Spending and the Stock Market
Now consider an unexpected shift of  the IS curve to the right, resulting, for example, 
from stronger-than-expected consumer spending. As a result of  the shift, output in 
Figure 14-7 on page 304 increases from A to A=.

Will stock prices go up? You might be tempted to say yes. A stronger economy means 
higher profits and higher dividends for some time. But this answer is not necessarily right.

The reason is that it ignores the response of  the Fed. If the market expects that 
the Fed will not respond and will keep the real policy rate unchanged at r, output will 
increase a lot, as the economy moves to A=. With unchanged interest rates and higher 
output, stock prices go up. The Fed’s behavior is what financial investors often care about 
the most. After receiving the news of  unexpectedly strong economic activity, the main 
question on Wall Street is: How will the Fed react?

What will happen if the market expects that the Fed might worry that an increase 
in output above YA may lead to an increase in inflation? This will be the case if  YA was 
already close to the natural level of  output. In this case, a further increase in output 
would lead to an increase in inflation, something that the Fed wants to avoid. A decision 
by the Fed to counteract the rightward shift of  the IS curve with an increase in the policy 
rate, causes the LM curve to shift up, from LM to LM= so the economy goes from A to A==

and output does not change. In that case, stock prices will surely go down: There is no 
change in expected profits, but the interest rate is now higher.

c

On September 30, 1998, the 
Fed lowered the target federal 
funds rate by 0.5%. This de-
crease was expected by finan-
cial markets, though, so the 
Dow Jones index remained 
roughly unchanged (actually, 
going down 28 points for the 
day). Less than a month later, 
on October 15, 1998, the Fed 
lowered the target federal 
funds rate again, this time by 
0.25%. In contrast to the Sep-
tember cut, this move by the 
Fed came as a complete sur-
prise to financial markets. As 
a result, the Dow Jones in-
dex increased by 330 points 
on that day, an increase of 
more than 3%. (Go to a web 
site which gives the history of 
the yield curve, and look at  
what happened to the yield 
curve on each of those two 
days.)
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Figure 14-6 

An Expansionary 
Monetary Policy and the 
Stock Market

A monetary expansion de-
creases the interest rate and
increases output. What it does
to the stock market depends
on whether or not financial 
markets anticipated the mon-
etary expansion.

MyEconLab Animation
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An Increase in Consumption Spending and the Stock
Market

I The increase in
consumption leads to
a higher level of
output.

I What happens to the
stock market depends
on what investors
expect the central
bank will do.

304 Expectations Extensions
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An Increase in 
Consumption Spending 
and the Stock Market

The increase in consumption
leads to a higher level of out-
put. What happens to the stock 
market depends on what in-
vestors expect the Fed will do.

If investors expect that 
the Fed will not respond and 
will keep the policy rate un-
changed, output will increase, 
as the economy moves to A=.  
With an unchanged policy 
rate and higher output, stock 
prices will go up.

If instead investors expect 
that the Fed will respond by 
raising the policy rate, out-
put may remain unchanged as 
the economy moves to A==. 
With unchanged output, and 
a higher policy rate, stock 
prices will go down.

MyEconLab Animation

14-4 Risk, Bubbles, Fads, and Asset Prices
Do all movements in stock and other asset prices come from news about future dividends 
or interest rates? The answer is no, for two different reasons: The first is that there is 
variation over time in perceptions of  risk. The second is deviations of prices from their 
fundamental value, namely bubbles or fads. Let’s look at each one in turn.

Stock Prices and Risk
In the previous section, I assumed that the equity premium x was constant. It is not. 
After the Great Depression, the equity premium was very high, perhaps reflecting the 
fact that investors, remembering the collapse of the stock market in 1929, were reluc-
tant to hold stocks unless the premium was high enough. It started to decrease in the 
early 1950s, from around 7% to less than 3% today. And it can also change quickly. Part 
of  the large stock market fall in 2008 was due not only to more pessimistic expectations 
of  future dividends, but also to the large increase in uncertainty and the perception of  
higher risk by stock market participants. Thus, a lot of  the movement in stock prices 
comes not just from expectations of future dividends and interest rates, but also from 
shifts in the equity premium.

Asset Prices, Fundamentals, and Bubbles
In the previous section, we assumed that stock prices were always equal to their 
fundamental value, defined as the present value of  expected dividends given in equation 
(14.17). Do stock prices always correspond to their fundamental value? Most economists 
doubt it. They point to Black October in 1929, when the U.S. stock market fell by 23% in 
two days and to October 19, 1987, when the Dow Jones index fell by 22.6% in a single 
day. They point to the amazing rise in the Nikkei index (an index of  Japanese stock prices) 
from around 13,000 in 1985 to around 35,000 in 1989, followed by a decline back to 
16,000 in 1992. In each of  these cases, they point to a lack of  obvious news or at least of
news important enough to cause such enormous movements.

Instead, they argue that stock prices are not always equal to their fundamental 
value, defined as the present value of  expected dividends given in equation (14.17) and 
that stocks are sometimes underpriced or overpriced. Overpricing eventually comes to 
an end, sometimes with a crash, as in October 1929, or with a long slide, as in the case 
of  the Nikkei index.

MyEconLab Video
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An Increase in Consumption Spending and the Stock Market 2

I If investors expect that
the central bank will not
respond and will keep the
policy rate unchanged,
output will increase, as
the economy moves to
A′.

I With an unchanged
policy rate and higher
output, stock prices will
go up.

I If instead investors expect
that the central bank will
respond by raising the
policy rate, output may
remain unchanged as the
economy moves to A′′.

I With unchanged output,
and a higher policy rate,
stock prices will go down.
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In summary

I Stock prices depend on current and future movements in
activity.

I But this does not imply any simple relation between stock
prices and output.

I How stock prices respond to a change in output depends on:
1. what the market expected in the first place,
2. the source of the shocks behind the change in output, and
3. how the market expects the central bank to react to the

output change.
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Making sense of the news

April 1997 Good news on the economy, leading to an increase in stock prices:
“Bullish investors celebrated the release of market friendly economic
data by stampeding back into stock and bond markets, pushing the
Dow Jones Industrial Average to its second-largest point gain ever
and putting the bluechip index within shooting distance of a record
just weeks after it was reeling.”

December 1999 Good news on the economy, leading to a decrease in stock prices:
“Good economic news was bad news for stocks and worse news for
bonds…The announcement of stronger-than-expected November
retail-sales numbers wasn’t welcome. Economic strength creates
inflation fears and sharpens the risk that the Federal Reserve will
raise interest rates again.”

September 1998 Bad news on the economy, leading to a decrease in stock prices:
“Nasdaq stocks plummeted as worries about the strength of the U.S.
economy and the profitability of U.S. corporations prompted
widespread selling.”

August 2001 Bad news on the economy, leading to an increase in stock prices:
“Investors shrugged off more gloomy economic news, and focused
instead on their hope that the worst is now over for both the
economy and the stock market. The optimism translated into
another 2% gain for the Nasdaq Composite Index.”
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4. Bubbles, Fads, and Stock Prices



Some definitions

I Fundamental value: The present value of expected dividends
given in equation (2) and that stocks are sometimes
underpriced or overpriced.

I Rational speculative bubbles: Stock prices increase just
because investors expect them to.

I Fads: Stocks become high priced for no reason other than its
price has increased in the past.
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The Increase in U.S. Housing Prices: Fundamentals or Bubble?

I In real time, there was little agreement whether the large increase in housing
prices in the 2000s was a bubble.

I Pessimists argued that the increase in house prices was not matched by a
parallel increase in rents.

I Optimists argued that the increasing price-to-rent ratio reflects the decreasing
real interest rate and changing mortgage market.
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Summary

I The expected present discounted value of a sequence of
payments depends positively on current and future expected
(C&FE) payments and negatively on C&FE interest rates.

I When discounting nominal payments, use nominal interest
rates. In discounting real payments, use real interest rates.

I Arbitrage between bonds of different maturities implies that
the price of a bond is the present value of the payments on
the bond. Higher C&FE short-term interest rates lead to
lower bond prices.
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Summary 2

I The yield to maturity on a bond: average of short-term
interest rates over the life of a bond, plus a risk premium.

I The slope of the yield curve tells us what financial markets
expect to happen to short-term interest rates in the future.

I The fundamental value of a stock is the present value of
expected future real dividends. In the absence of bubbles or
fads, the price of a stock is equal to its fundamental value.
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Summary 3

I An increase in expected dividends leads to an increase in the
fundamental value of stocks; an increase in C&FE one-year
interest rates leads to a decrease in their fundamental value.

I Changes in output may or may not be associated with changes
in stock prices in the same direction. Whether they are or not
depends on (1) what the market expected in the first place,
(2) the source of the shocks, and (3) how the market expects
the central bank to react to the output change.
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