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Introduction

• In Lecture 1 about history of Macro, we emphasized that
since the 1970s economist pay special attention to the
role of expectations.

• In this lecture we introduce the basic tools.
• In the next few lectures, we analyze how expectations
affect:

• financial markets (Lecture 4).
• consumption and investment (Lecture 5)
• output and macroeconomic policy (Lecture 6)

• This topic is very important, because many economic
decisions depend not only on what is happening now, but
also on what people expect about the future.
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Example 1:

Decisions that depend on
expectations about the future



• A consumer: “Can I afford a loan to pay for a new car?”
• A company manager: “Sales have increased in past few
years. Will they keep this trend in the near future? Should
I buy more machines?”

• A pension fund manager: “The stock market is
plummeting. Is it going to rebound soon? Should I divest
and look for safe assets?”

2



Nominal versus Real Interest Rates



Nominal versus real interest rates

• Interest rates expressed in terms of dollars (or, more
generally, in units of the national currency) are called
nominal interest rates.

• Interest rates expressed in terms of a basket of goods are
called real interest rates.

In what follows:

it nominal interest rate for year t.
rt real interest rate for year t.

1 + it lending one dollar this year yields (1 + it) dollars
next year. Alternatively, borrowing one dollar this
year implies paying back (1 + it) dollars next year.

Pt price of basket of goods this year.
P e
t+1 expected price next year.
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How nominal and real interest rates are related

Chapter 6 Financial Markets II: The Extended IS-LM Model 113

■■ If  it is the one-year nominal interest rate—the interest rate in terms of  dollars—and 
if  you borrow Pt dollars, you will have to repay 11 + it2Pt dollars next year. This is 
represented by the arrow from left to right at the bottom of  Figure 6-1.

■■ What you care about, however, is not dollars, but pounds of  bread. Thus, the last 
step involves converting dollars back to pounds of  bread next year. Let P e

t + 1 be 
the price of  bread you expect to pay next year. (The superscript e indicates that 
this is an expectation; you do not know yet what the price of  bread will be next 
year.) How much you expect to repay next year, in terms of  pounds of  bread, is 
therefore equal to 11 + it2Pt (the number of  dollars you have to repay next year) 
divided by Pe

t + 1 (the price of  bread in terms of  dollars expected for next year), so 
11 + it2Pt>Pe

t + 1. This is represented by the arrow pointing up in the lower right 
of  Figure 6-1.

Putting together what you see in both the top part and the bottom part of   
Figure 6-1, it follows that the one-year real interest rate, rt is given by:

 1 + rt = 11 + it2
Pt

Pt + 1
e  (6.1)

This relation looks intimidating. Two simple manipulations make it look much 
friendlier:

■■ Denote expected inflation between t and t + 1 by pe
t + 1. Given that there is only 

one good—bread—the expected rate of  inflation equals the expected change in the 
 dollar price of  bread between this year and next year, divided by the dollar price of  
bread this year:

 pt + 1
e =

1Pt + 1
e - Pt2

Pt
 (6.2)

Using equation (6.2), rewrite Pt>Pt + 1
e  in equation (6.1) as 1> 11 + pt + 1

e 2. Replace 
in equation (6.1) to get

 11 + rt2 =
1 + it

1 + pt + 1
e  (6.3)

b

If you have to pay $10 next 
year and you expect the price 
of bread next year to be $2 
a loaf, you expect to have 
to repay the equivalent of 
10>2 = 5 loaves of bread next 
year. This is why we divide the 
dollar amount 11 + it2Pt by 
the expected price of bread 
next year, Pe

t + 1.

b

Add 1 to both sides in equation 
(6.2):

1 + pt + 1
e = 1 +

1Pt + 1
e - Pt2

Pt

Reorganize:

1 + pt + 1
e =

Pt + 1
e

Pt

Take the inverse on both sides:

1
1 + pt + 1

e =
Pt

Pt + 1
e

Replace in equation (6.1) and 
you get equation (6.3).

t 1 1  

Derivation of
the real rate:

1 good goods
Goods (1 1 it) Pt 

  

Definition of
the real rate:

This
year

1 good (1 1 rt) goods
Goods

Next
year

(1 1 rt) 5 
(1 1 it) Pt 

  
Pe

t 1 1  Pe

Pt dollars (1 1 it)  Pt dollars

Figure 6-1 

Definition and Derivation 
of  the Real Interest Rate

MyEconLab Animation
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A useful approximation

• Given 1 + rt = (1 + it)
Pt

P e
t+1

, and knowing that
P e
t+1

Pt
= 1 + πe

t+1, then

1 + rt =
1 + it

1 + πe
t+1

• If the nominal interest rate and the expected rate of
inflation are not too large, a simpler expression is:

rt ≈ it − πe
t+1

• The real interest rate is (approximately) equal to the
nominal interest rate minus the expected rate of inflation.
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Real vs nominal interest rate: some implications

rt ≈ it − πe
t+1

Here are some of the implications of the relation above:

• If πe
t+1 = 0, then it = rt

• If πe
t+1 > 0, then it > rt

• If īt is constant, then ↑ πe
t+1 implies ↓ rt
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Example 2:

Nominal and real interest rates
in Costa Rica
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Source: Banco Central de Costa Rica (2018), charts 696 (i) and 761 (π)

Although the nominal interest rate has declined during the last decade, the real
interest rate was actually higher in 2016 than in 2006.
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Which interest rate should enter the IS relation?

• Consumers and investors base their decisions on the real
interest rate.

• This has a straightforward implication for monetary policy.
• Although the central bank chooses the nominal rate, it
cares about the real interest rate because this is the rate
that affects spending decisions.

• To set the real interest rate it wants, it thus has to take
into account expected inflation.
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Setting the policy interest rate

• If, for example, it wants to set the real interest rate equal
to r, it must choose the nominal rate i so that, given
expected inflation, πe, the real interest rate, r = i− πe, is
at the level it desires.

• For example, if it wants the real interest rate to be 4%, and
expected inflation is 2%, it will set the nominal interest
rate, i, at 6%.

• So, we can think of the central bank as choosing the real
interest rate.
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The Zero Lower Bound and Deflation

• The zero lower bound implies that i ≥ 0; otherwise people
would not want to hold bonds.

• This implies that the r ≥ −πe.
• So long as πe > 0, this allows for negative real interest
rates.

• But if πe turns negative, if people anticipate deflation,
then the lower bound on r is positive and can turn out to
be high.

• This may not be low enough to increase the demand for
goods by much, and the economy may remain in
recession.

• The zero lower bound turned out to be a serious concern
during the 2008 crisis.
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Risk and Risk Premia

• Until now, we assumed there was only one type of bond.
• Bonds however differ in a number of ways. For example,
maturity, risk.

• Some bonds are risky, with a non-negligible probability
that the borrower will not be able or willing to repay.

• To compensate for the risk, bond holders require a risk
premium.
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What determines this risk premium?

1: The probability of default itself.

• The higher this probability, the higher the interest rate
investors will ask for.

• More formally, let i be the nominal interest rate on a
riskless bond, and i+ x be the nominal interest rate on a
risky bond, which is a bond which has probability, p, of
defaulting. Call x the risk premium.

• Then, to get the same expected return on the risky bonds
as on the riskless bond, the following relation must hold:

1 + i = (1− p)(1 + i+ x) + (p)(0) ⇒ x =
(1 + i)p

1− p

• So for example, if i = 4%, and p = 2%, then the risk
premium required to give the same expected rate of
return as on the riskless bond is equal to 2.1%. 12



What determines this risk premium?

2: The degree of risk aversion of the bond holders

• Even if the expected return on the risky bond was the
same as on a riskless bond, the risk itself will make them
reluctant to hold the risky bond.

• Thus, they will ask for an even higher premium to
compensate for the risk.

• How much more will depend on their degree of risk
aversion.

• And, if they become more risk averse, the risk premium
will go up even if the probability of default itself has not
changed.
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Yields on 10-Year U.S. Government Treasury, AAA, and BBB Cor-
porate Bonds, since 2000

In September 2008, the financial crisis led to a sharp increase
in the rates at which firms could borrow.
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Nominal and Real Interest Rates and
the IS-LM Model



Nominal and real interest rates and the IS–LM model

• When deciding how much investment to undertake, firms
care about real interest rates. Then, the IS relation must
read:

Y = C(Y − T ) + I(Y, i+ x− πe) +G

• The central bank still controls the nominal interest rate:

i = ī

• The real interest rate is:

r = i− πe
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Writing the IS and LM in terms of the same interest rate

• Although the central bank formally chooses the nominal
interest rate, it can choose it in such a way as to achieve
the real interest rate it wants (this ignores the issue of the
zero lower bound).

• Thus, we can think of the central banks as choosing the
real policy rate directly and rewrite the two equations as:

Y = C(Y − T ) + I(Y, r + x) +G (IS)
r = r̄ (LM)
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Financial shocks and output

An increase in x leads to a shift of the IS curve to the left and a
decrease in equilibrium output.

122 The Short Run The Core

The two equations are represented in Figure 6-5. The policy rate is measured on the 
vertical axis and output on the horizontal axis. The IS curve is drawn for given values of  
G, T, and x. All other things equal, an increase in the real policy rate decreases spending 
and in turn output: The IS curve is downward sloping. The LM is just a horizontal line at 
the policy rate, the real interest rate implicitly chosen by the central bank. Equilibrium is 
given by point A, with associated level of  output Y.

Financial Shocks and Policies
Suppose that, for some reason, x, increases. There are many potential scenarios here. 
This may be for example because investors have become more risk averse and require a 
higher risk premium, or it may be because one financial institution has gone bankrupt 
and investors have become worried about the health of  other banks, starting a run, forc-
ing these other banks to reduce lending. In terms of  Figure 6-5, the IS curve shifts to the 
left. At the same policy rate r, the borrowing rate, r + x, increases, leading to a decrease 
in demand and a decrease in output. The new equilibrium is at point A'. Problems in the 
financial system lead to a recession. Put another way, a financial crisis becomes a macro-
economic crisis.

What can policy do? Just as in Chapter 5, fiscal policy, be it an increase in G, or a 
decrease in T can shift the IS curve to the right and increase output. But a large increase 
in spending or a cut in taxes may imply a large increase in the budget deficit, and the 
government may be reluctant to do so.

Given that the cause of  the low output is that the interest rate facing borrowers is 
too high, monetary policy appears to be a better tool. Indeed, a sufficient decrease in the 
policy rate, as drawn in Figure 6-6, can in principle be enough to take the economy to 
point A0 and return output to its initial level. In effect, in the face of  the increase in x, the 
central bank must decrease r so as to keep r + x, the rate relevant to spending decisions, 
unchanged.

Note that the policy rate that is needed to increase demand sufficiently and return 
output to its previous level may well be negative. This is indeed how I have drawn the 
equilibrium in Figure 6-6. Suppose that, for example, in the initial equilibrium, r was 
equal to 2% and x was equal to 1%. Suppose that x increases by 4%, from 1 to 5%. 
To maintain the same value of  r + x, the central bank must decrease the policy rate 
from 2% to 2% - 4% = -2%. This raises an issue, which we have already discussed 

MyEconLab Video
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For simplicity, we have looked 
at an exogenous increase in x. 
But x itself may well depend 
on output. A decrease in out-
put, say a recession, increas-
es the probability that some 
borrowers will be unable to 
repay; workers who become 
unemployed may not be able 
to repay the loans; firms that 
lose sales may go bankrupt. 
The increase in risk leads to 
a further increase in the risk 
premium, and thus to a further 
increase in the borrowing rate, 
which can further decrease 
output.
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Financial Shocks  
and Output

An increase in x leads to a 
shift of the IS curve to the left 
and a decrease in equilibrium 
output.

MyEconLab Animation
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Financial shocks and policies

If sufficiently large, a decrease in the policy rate can in
principle offset the increase in the risk premium. The zero
lower bound may however put a limit on the decrease in the
real policy rate.

Chapter 6 Financial Markets II: The Extended IS-LM Model 123

in Chapter 4, namely the constraint arising from the zero lower bound on the nominal 
interest rate.

Given the zero lower bound on the nominal rate, the lowest real rate the central bank 
can achieve is given by r = i - pe = 0 - pe = -pe. In words, the lowest real policy 
rate the central bank can achieve is the negative of  inflation. If  inflation is high enough, 
say for example 5%, then a zero nominal rate implies a real rate of  -5%, which is likely 
to be low enough to offset the increase in x. But, if  inflation is low or even negative, 
then the lowest real rate the central bank can achieve may not be enough to offset the 
increase in x. It may not be enough to return the economy to its initial equilibrium. As 
we shall see, two characteristics of  the recent crisis were indeed a large increase in x and 
low actual and expected inflation, limiting how much central banks could use monetary 
policy to offset the increase in x.

We now have the elements we need to understand what triggered the financial crisis 
in 2008, and how it morphed into a major macroeconomic crisis. This is the topic of  the 
next and last section of  this chapter.

6-5 From a Housing Problem to  
a Financial Crisis
When housing prices started declining in the United States in 2006, most economists 
forecast that this would lead to a decrease in demand and a slowdown in growth. Few 
economists anticipated that it would lead to a major macroeconomic crisis. What most 
had not anticipated was the effect of  the decline of  housing prices on the financial 
 system, and in turn, the effect on the economy. This is the focus of  this section.

Housing Prices and Subprime Mortgages
Figure 6-7 shows the evolution of  an index of  U.S. housing prices since 2000. The index 
is known as the Case-Shiller index, named for the two economists who constructed it. 
The index is normalized to equal 100 in January 2000. You can see the large increase 
in prices in the early 2000s, followed by a large decrease later. From a value of  100 in 
2000, the index increased to 226 in mid-2006. It then started to decline. By the end of  
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Financial Shocks, 
Monetary Policy, and 
Output

If sufficiently large, a decrease 
in the policy rate can in prin-
ciple offset the increase in the 
risk premium. The zero lower 
bound may however put a 
limit on the decrease in the 
real policy rate.

MyEconLab Animation

Look up Case-Shiller on the 
Internet if you want to find the 
index and see its recent evo-
lution. You can also see what 
has happened to prices in the 
city in which you live.

b
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The Financial Crisis, and the Use of Financial, Fiscal, and Mone-
tary Policies

The financial crisis led to a shift of the IS to the left. Financial
and fiscal policies led to some shift back of the IS to the right.
Monetary policy led to a shift of the LM curve down. Policies
were not enough however to avoid a major recession.

Chapter 6 Financial Markets II: The Extended IS-LM Model 129

Fiscal Policy
When the size of  the adverse shock became clear, the U.S. government turned to fiscal 
policy. When the Obama administration assumed office in 2009, its first priority was 
to design a fiscal program that would increase demand and reduce the size of  the re-
cession. Such a fiscal program, called the American Recovery and Reinvestment 
Act, was passed in February 2009. It called for $780 billion in new measures, in 
the form of  both tax reductions and spending increases, over 2009 and 2010. The 
U.S. budget deficit increased from 1.7% of  GDP in 2007 to a high of  9.0% in 2010. 
The increase was largely the mechanical effect of  the crisis because the decrease in 
output led automatically to a decrease in tax revenues and to an increase in transfer 
programs such as unemployment benefits. But it was also the result of  the specific 
measures in the fiscal program aimed at increasing either private or public spending. 
Some economists argued that the increase in spending and the cuts in taxes should 
be even larger, given the seriousness of  the situation. Others however worried that 
deficits were becoming too large, that it might lead to an explosion of  public debt, 
and that they had to be reduced. From 2011, the deficit was indeed reduced, and it is 
much smaller today.

We can summarize our discussion by going back to the IS-LM model we developed 
in the previous section. This is done in Figure 6-9. The financial crisis led to a large 
shift of  the IS curve to the left, from IS to IS9. In the absence of  changes in policy, the 
equilibrium would have moved from point A to point B. Financial and fiscal policies 
offset some of  the shift, so that, instead of  shifting to IS9, the economy shifted to IS0. 
And monetary policy led to a shift of  the LM down, from LM to LM9, so the resulting 
equilibrium was at point A9. At that point, the zero lower bound on the nominal policy 
rate implied that the real policy rate could not be decreased further. The result was 
a decrease in output from Y to Y9. The initial shock was so large that the combina-
tion of  financial, fiscal, and monetary measures was just not enough to avoid a large 
 decrease in output, with U.S. GDP falling by 3.5% in 2009 and recovering only slowly 
thereafter.

It is difficult to know what 
would have happened in the 
absence of those policies. 
It is reasonable to think, but 
impossible to prove, that the 
decrease in output would 
have been much larger, lead-
ing to a repeat of the Great 
Depression.b
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The Financial Crisis, 
and the Use of  Financial, 
Fiscal, and Monetary 
Policies

The financial crisis led to 
a shift of the IS to the left. 
Financial and fiscal policies 
led to some shift back of the 
IS to the right. Monetary pol-
icy led to a shift of the LM 
curve down. Policies were not 
enough however to avoid a 
major recession.
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From monetary policy to output

Note an immediate implication of these three relations:

• The interest rate directly affected by monetary policy is
the nominal interest rate.

• The interest rate that affects spending and output is the
real interest rate.

• So, the effects of monetary policy on output depend on
how movements in the nominal interest rate translate into
movements in the real interest rate.
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Expected Present Discounted Values



The value of money over time

The expected present discounted value of a sequence of future
payments is the value today of this expected sequence of payments.

This year
$1

Next year
$(1 � it)

2 years from now

1
1 � it

$ $1

1

(1 � it) (1 � it � 1)
$ $1

$1 $(1 � it) (1 � it � 1)

(a) One dollar this year is
worth 1 + it dollars next year.

(c) One dollar is worth
(1 + it)(1 + it+1) dollars two
years from now.

(b) If you lend/borrow 1
1+it

dollars this year, you will
receive/repay 1

1+it
(1 + it) = 1

dollar next year.

(d) The present discounted
value of a dollar two years
from today is equal to

1
(1+it)(1+it+1)
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Discount factors

This year
$1

Next year
$(1 � it)

2 years from now

1
1 � it

$ $1

1

(1 � it) (1 � it � 1)
$ $1

$1 $(1 � it) (1 � it � 1)

The word “discounted” comes from the fact that the value next
year is discounted, with (1 + it) being the discount factor. The
1-year nominal interest rate, it, is sometimes called the
discount rate.
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Computing expected present discounted values

• The present discounted value of a sequence of payments,
or value in today’s dollars equals:

Vt = zt +
1

1 + it
zt+1 +

1

(1 + it)(1 + it+1)
zt+2 + . . .

• When future payments or interest rates are uncertain,
then:

Vt = zt +
1

1 + it
zet+1 +

1

(1 + it)(1 + it+1)
zet+2 + . . .

• Present discounted value, or present value are another
way of saying “expected present discounted value.”
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Some general results

This formula has these implications:

• Present value depends positively on today’s actual
payment and expected future payments.

• Present value depends negatively on current and
expected future interest rates.
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Special case 1

Constant Interest Rates
To focus on the effects of the sequence of payments on the
present value, assume that interest rates are expected to be
constant over time, then:

Vt = zt +
zet+1

1 + i
+

zet+2

(1 + i)2
+ . . .
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Special case 2

Constant Interest Rates and Payments
When the sequence of payments is equal —called them z, the
present value formula simplifies to:

Vt =

[
1 +

1

1 + i
+

1

(1 + i)2
+ · · ·+ 1

(1 + i)n−1

]
z

The terms in the expression in brackets represent a
geometric series. Computing the sum of the series, we get:

Vt =
1−

(
1

1+i

)n

1− 1
1+i

z
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