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Four questions about traditional AD-AS analysis

1. Do you think about business cycles #

level (B) Aggreglate
supply
the language of AD-AS?
Ilagfeel [ ] @® Macroeconomic
| equilibrium
Do policymakers describe their |
decisions using this language?  Dagsresae
! demand
$20 trillion Quantity of output

(@ Equilibrium GDP

Does media commentary reinforce
and use this language?

Do your students find AD-AS
intuitive?




Two Possible Solutions

CONCI_USIO S

Replace it J




My Roadmap: Two Alternatives for Teaching Business Cycles

Can we improve and
modernize the traditional
AD-AS approach?

CONCI_USIO S

Can we teach the
Fed’s approach in a

Principles class?




Why does the Aggregate Demand Curve slope down?

Price Story #1: The Interest Rate Effect

level The Fed sets a fixed money supply, M
It hasn’t done this since the 1970s!
TPrice level
F A L S E And so the real money supply rises:
TP=IlM/P
JReal money
supply
> The Fed allows the real interest rate
l to passively respond to changes in
the real money supply
TReal
interest rate

Aggregate It didn’t even do this in the 1970s!

Demand l Higher real interest rates reduce
aggregate expenditure




Why does the Aggregate Demand Curve slope down?

Price Story #2: The Wealth Effect

level
1Price level
T I N Y A higher price level reduces the

value of nominal balances

|Real wealth It also reduce real value of nominal debt
— This effect only applies to cash!!!

.

Lower wealth reduces consumption

| Consumption Small changes in wealth create even

P Smaller changes in consumption

Aggregate
Demand Lower consumption reduces
aggregate demand




Why does the Aggregate Demand Curve slope down?

Story #3: The International Trade Effect

UNCLEAR

Price
level

If the nominal exchange rate
doesn’t change the real exchange 1

TReal
exchange rate

But PPP says the nominal exchange

rate will change!!! (This is not a sticky price)

l Which reduces net exports

Aggregate

Demand l Lower net exports reduces
aggregate demand




A Modern Interpretation: The Fed Channel

TPrice level

l Definition: Inflation is the rate of change of the price level, so given last year’s prices,
the higher the price level this year, the higher the inflation rate.

l Fed reaction: The Fed responds to higher inflation by raising the real interest rate

TReal

interest rate

l Opportunity cost: Higher real interest rates raise the opportunity
cost of spending, reducing aggregate expenditure

lAggregate
demand




A Modern Interpretation: The Fed Channel

TPrice level

l

TInflation

l

TReal
interest rate

l

lAggregate

Definition

Fed reaction

Opportunity cost

demand

_/

-

Changes in the price level lead to movements along the
aggregate demand curve.

Price

level A higher price level leads

the Fed to raise the real
interest rate, reducing the
quantity of output demanded.

A lower price level
leads the Fed to cut
the real interest rate,

raising the quantity of
output demanded.

Aggregate
demand

Output of output



The Promise of AD-AS: Similar Tools for Micro and Macro

Micro Macro
Price | Price
of gas | | ’_(.SUP ply ,;::Ie .' Aggregc‘:ﬁ:fe supply
” u
Demand Aggregafé demand
\____ _ .|

Quantity of gas Quantity of output



The Promise of AD-AS: Similar Tools for Mlcro and Macro

Price |

of gas |

Micro

Supply

Demand

I —

==

Quantity of gas

A decrease in demand will cause:

A.  The demand curve to shift left

The supply curve to shift right

A movement along the supply curve

SIS

A movement along the demand curve



The Promise of AD-AS is based on a false dichotomy

An exogenous decrease An exogenous decrease in
in Demand Aggregate Demand
= Shifts the demand curve ...Creates a complicated mess...
MICF‘O MCICFO
Price | ice | LRAS
of gas | /y{.Sup ply Z::Ie .' Aggregaj'e supply
” |
Demand Aggregafé demand
- r

Quantity of gas Quantity of output



Figure 8

A Contraction in Aggregate
Demand

=

reaches point C, where the new
aggregate-demand curve crosses
the long-run aggregate-supply
curve. In the long run, the price
level falls to P and output
returns to its natural rate, Y.

2.. .. causes output to fall in the short run . . .

Price
Level

Long-run Short-run aggregate
aggregate supply, AS;

supply

AS,

3....butover
time, the short-run

.................................... A aggregate-suppw

curve shifts . . .

---------------------------

1. A decrease in

...................................... C aggregate demand . . .
- Aggregate
demand, AD,
: AD,
Y, Y, \ Quantity of
4. ... and output returns Output

to its natural rate.



Two Extreme Cases of the Aggregate Supply Curve

Many years

In the Long Run...
Aggregate Supply is Vertical

Classical dichotomy

Price Long-run
level aggregate supply curve

Strong AD
No
change in
output 0 Weak AD

Potential output Quantity of output

A few weeks

In the Very Short Run...
Aggregate Supply is Horizontal

No-one has had a chance
to change their prices

Price
level
G
Very short-run
aggregate
No supply curve
price
change | |
i i Strong AD
| |
| |
|
| |
| (D) | Weak AD
|~ |

Big effect on output  Quantity of output



Between the Extremes...

’ A few quarters

In the Short Run...
Aggregate Supply Slopes Upward

_ Some suppliers adjust their prices
Price

level
@ Short-run AS

Insufficient demand
leads some sellers to

(C) Very short-
cut prices.

run AS: )

Excess demand
leads some sellers
to raise prices.

(B

Potential Quantity of output
output

Price
level

l A few years

In the Medium Run...
Aggregate Supply Steepens

More suppliers adjust their prices

(® Medium-run
AS
@ Short-run
AS
© Insufficient demand
leads more sellers to
cut prices. @ Excess demand
I leads more sellers
: to raise prices.
|
|
|
|
|
|
|
|
|
Potential Quantity of output

output

»



My Comic Strip approach to Aggregate Supply

""" Acouple of weeks

Very Short Run:
Prices Are Fixed

Price

level very
short-run
_ N AS
No price
change

Old AD

|

|

| New AD

Large fall Quantity
in GDP of output




Mapping the response of prices over time to a decrease in demand

A couple of weeks
Very Short Run:
Prices Are Fixed

A few quarters
Short Run:
Partial Price Adjustment

A couple of years
Medium Run:
More Price Adjustment

Many years
Long Run:
Complete Price Adjustment

Price Very Price Short-run Price Medium-run Price Long-run AS
level short-run  level AS level AS level
L —
_ AS
No price Small [t =N~ Moderate[] N\ .
change : : price price Price
' ! fal p—-—-- adjusts
| | fall
| | l ™% 1 0% = le"‘_u"
| | |
| | Old AD : Old AD | Oid AD Old AD
I | | |
; | New AD | <) New AD |<m New AD New AD
Large fall Quantity Moderate Quantity Small fall Quantity No change Quantity
o in GDP of output fall in GDP  of output in GDP  of output in GDP  of output
rice
level
Initial
price o—— Time

The price level slowly falls over time



Mapping the response of output over time

A couple of weeks

Price
level

Small
price
fall

A few quarters
Short Run:
Partial Price Adjustment

Price
level

Short-run
AS

Moderate
price
fall

|
|
| Old AD
|
|

| New AD

Moderate Quantity
fall in GDP  of output

More Price Adjustment

A couple of years

Medium Run:

Price
level

Medium-run
AS

Price
adjusts
fully

Oid AD

New AD

Small fall Quantity
in GDP  of output

Many years

Long Run:

Complete Price Adjustment

Long-run AS

Old AD

New AD

No change Quantity
in GDP  of output

Very Short Run:
Prices Are Fixed
Price Very
level short-run
No price
change | |
: |
: |
| | Old AD
I |
1 | New AD
Large fall Quantity
in GDP of output
Output
Initial
output [ 1

— .
Time

Output plummets

Output slowly recovers over time



Application: Recovery from the financial crisis

m fell slowly, relative to the previous trend
Level of GDP deflator, relative to 2006—2007 trend

0% e

-2

Lehman

Brothers

Il d .
- FoaRsE The price level slowly
fell over time

6 (relative to pre-existing trend)
2006 2007 2008 2009 2010 2011 2012 2013 2014

m fell dramatically during the 2008 recession, then slowly recovered
Real gross domestic product in trillions of dollars

S17T
Output plummeted
Lehman
Brothers then slowly recovered
collapsed
16

!

15

2006 2007 2008 2009 2010 2011 2012 2013 2014



My Roadmap: Two Alternatives for Teaching Business Cycles

Can we improve and
modernize the traditional
AD-AS approach?

CONCI_USIO S

Can we teach the
Fed’s approach in a

Principles class?




There are only two problems with the AD-AS framework

Price level |

(GDP |* 1. The vertical axis
deflator) Problems with the price level:
dWhat is it?

dHave you seen it?
dDoes it feature in policy discussions?
dWill students read about it?

2. The horizontal axis
Problems with the quantity of output:
/ dWhat is it?
Qucme'y of output JHave .you seen .It? . . .
(Real GDP) dDoes it feature in policy discussions?
QWill students read about it?




The Fed’s Statement of Economic Projections

Table 1. Economic projections of Federal Reserve Board members and Federal Reserve Bank presidents, under their individual assumptions of projected
appropriate monetary policy, December 2022

Percent
Change in real GDP 05 0.4-05 04-10 13-2.0 16-2.0 1.7-2.0 0.2-05 0510 0524 14-23 16-25
September projection 0.2 12 17 1.8 18 0.1-0.3 0515 1.4-2.0 16-2.0 1.7-2.0 0.0-05 0319 1.0-26 14-2.4 16-2.2
Unemployment rate a7 46 46 45 40 37 44-47 43-48 40-47 38-43 37-39 40-53 40-50 38-48 35-48
September projection 3.8 4.4 4.4 43 40 3.6-39 41-45 40-46 40-45 3.8-43 37-40 37-50 37-47 37-485 35-45
PCE inflation 56 3.1 25 2.1 2.0 56-5.8 2935 2327 20-22 2.0 5559 26-4.1 22-35 2.0-3.0 2.0
September projection 5.4 28 23 2.0 20 5.3-57 26-35 21-26 20-22 2.0 50-62 2.4-41 2.0-30 20-25 2.0
Core PCE inflation* 48 35 25 2.1 47-48 32-37 2327 20-22 46-50 30-38 22-30 20-3.0
September projection 45 3.1 23 2.1 44-46 3.0-34 22-25 20-22 43-48 2835 20-28 20-25

Memo: Projected appropriate policy path
Federal funds rate 44 51 4.1 3.1 25 44 51-54 39-49 26-39 23-25 4.4 49-58 3.1-56 24586 23-33

September projection 44 4.6 39 29 25 4.1-4.4 4.4-49 3.4-4.4 24-34 2.3-2.5 3.9-46 3.9-49 26-46 24-46 2.3-3.0



The Fed’s Model: Teaching IS-MP for Principles Students




Teaching the IS Curve: How Real Interest Rates Shape Activity

The real interest rate is the opportunity cost of spending money today

r

4%

2%

0% :
Consumption

= Lower real interest rates yield more consumption, investment, government purchases and net exports.
Which implies that lower real interest rates yield higher aggregate expenditure

Real interest rate, r

4%

2%

r

4%

2%

0%
Planned Investment

r

4%

2%

0%

G +

Government purchases

Aggregate expenditure

0%

Aggregate Expenditure

r

4%

2%

0%

Net exports



The IS Curve: Lower Interest Rates Yield Higher Output

The real interest rate is the opportunity ddgsimesses adjust Goteuntial GO Semnsehdrgeit so changes in GDP
spending money this yda9FSEEF RERSEY (RibriuiT EDIPE Adeaogiate dambramioas in the output gap

J Real TC, 1, M Aggregate M Output
interest rate TG, T"NX expenditure MERE gap

Real interest rate

Tt's a price, so
goes on the
vertical axis 4%

‘s [ike a macroeconwomic

2%
mand curve
. It's a dquantity, so goes
0% / ov the horizontal axis
-10% -5% 0% 5% Qutput gap

(Real GDP relative to potential GDP)



The MP Curve: Where Do Interest Rates Come From?

The Fed sets the risk- Financial markets
free interest rate add a risk premium

Risk-free Risk
: 4 :
interest rate premium

MP Curve

(MP = “monetary policy)

Real interest
rate

Real interest rate

4%

2%

0%
-10% -5% 0% 5% Output gap
(Real GDP relative to potential GDP)




The MP Curve: What if the Fed lowers rates?

The Fed sets the risk- Financial markets
free interest rate add a risk premium

Risk-free Risk
: 4 :
interest rate premium

MP Curve

(MP = “monetary policy)

Real interest
rate

Real interest rate

4%

2%

0%
-10% -5% 0% 5% Output gap
(Real GDP relative to potential GDP)




The MP Curve: What if a Financial Crisis Occurs?

The Fed sets the risk- Financial markets
free interest rate add a risk premium

Risk-free Risk
: 4 :
interest rate premium

MP Curve

(MP = “monetary policy)

Real interest
rate

Real interest rate

4%

2%

0%
-10% -5% 0% 5% Output gap
(Real GDP relative to potential GDP)




Bringing the Curves Together: IS-MP Equilibrium
The state of the economy is determined by the intersection of the IS curve and the MP curve
A The IS curve describes the level of aggregate expenditure and hence output gap associated with each real interest rate.
B The MP curve describes the real interest rate set by monetary policy and financial markets.
C The economy move to the point of macroeconomic equilibrium where the two curves intersect.

D This occurs when the real interest rate is 4% and the equilibrium output gap is -5% (GDP is 5% below potential GDP).
Real interest rate

Macroeconomic
C equilibrium B MP

curve

4%

| Equilibrium IS
A
D! output gap curve
_59% 0% 59% Output gap

(GDP relative to potential GDP)



Advantages of the IS-MP Approach

2 This is the language of policy debates




Advantages of the IS-MP Approach

2 This is the language of policy debates

0 Model is consistent with reality of ongoing economic growth and inflation

Real
interest
rate

4%

Macroeconomic
@ equilibrium

@ MP curve

0 IS curve

—5% 0% 5%
(D] (GDP relative to potential GDP)

Output gap

As the economy becomes better able to produce goods and services over time,
primarily because of technological progress, the long-run aggregate-supply curve
shifts to the right. At the same time, as the Fed increases the money supply, the
aggregate-demand curve also shifts to the right. In this figure, output grows

from Y, to Y,,, and then to Y,,,, and the price level rises from P, to P,,,, and
then to P,,,. Thus, the model of aggregate demand and aggregate supply offers

a new way to describe the classical analysis of growth and inflation.

2....and growth in the Long-run

Figure 5

Long-Run Growth

and Inflation in the
Model of Aggregate
Demand and Aggregate

Supply

money supply shifts aggregate
aggregate demand. . . supply,
LRASy990 LRASy00 LRASyqg
Price —_—l—
Level \ :
[}
[}
L}
. 1. In the long run,
1 technological
. progress shifts
Pato |, : . Isr:lr;’gp—‘;un aggregate
4....and : =
ongoing inflation. ~ 1
Paono |- &
% Aggregate
- \‘ demand, ADyg0
1 «
P1ggo 1 o
1 AD3po0
1
1
[}
- AD1g90
0 Yion > Yoo 0 Yaono Quantity of
Output

3.... leading to growth

in output . .



Advantages of the IS-MP Approach

2 This is the language of policy debates

0 Model is consistent with reality of ongoing economic growth and inflation

2 Clear separation between:

» Economic growth model: Determines potential output
» Short run business cycles: Focus on output gap

Long-run Growth versus Business Cycle

Aggregate
Output Economic Growth
(potential output)

Business Cycle
(actual output)

Time (years)




Advantages of the IS-MP Approach

2 This is the language of policy debates
0 Model is consistent with reality of ongoing economic growth and inflation

2 Clear separation between:
» Long run growth: Determines potential output
» Short run business cycles: Focus on output gap

. I : N -
2 Focus on variables students observe: 3 “ﬂ\\t W \:..
» Inflation, interest rates, and output gap : A i"'f.p" -q}._

~ = il

..-t‘;:"
-
S

TSpDendins .

_____

?re CesS\On S
rv ﬂh 'atavalal



Advantages of the IS-MP Approach

2 This is the language of policy debates

0 Model is consistent with reality of ongoing economic growth and inflation

2 Clear separation between:
» Long run growth: Determines potential output
» Short run business cycles: Focus on output gap

2 Focus on variables students observe:
» Inflation, interest rates, and output gap

O Includes a central role for financial shocks




Advantages of the IS-MP Approach

2 This is the language of policy debates

0 Model is consistent with reality of ongoing economic growth and inflation

2 Clear separation between:
» Long run growth: Determines potential output
» Short run business cycles: Focus on output gap

2 Focus on variables students observe:
» Inflation, interest rates, and output gap

O Includes a central role for financial shocks

0 Easily integrated with the Phillips Curve

Figure 1 | The Fed Model

Use the IS-MP framework to find the output gap and the Phillips curve to forecast

unexpected inflation.
Real interest rate

6%

Q MP curve

© 4%

|

|

|

|
2% :

|

l IS curve
0% :

-5% 0%

Output gap

® (GDP, relative to potential GDP)

I

Unexpected inflation @
(Inflation — expected inflation)
|

I
) I
1% | Phillips curve
I
I
0% :
I
(c)
@-1%|F-—--= r—— Unexpected inflation
| 1+ Expected inflation
: = Actual inflation
—2% '
—5%

Output gap

(GDP, relative to potential GDP)

Start by finding the output gap

@ Find equilibrium at the point
where the IS curve intersects
the MP curve.

(® Lookto the left at the vertical
axis to find the real interest
rate, which is 4%.

G Then look down at the horizontal
axis to find the output gap,
which is =5%.

Next, assess inflation

@ Trace the output gap down to
the lower graph.

@ Find the point on the Phillips
curve with the same output gap.

G Look to the left at the vertical axis
to find unexpected inflation,
which is —1%.

(® Calculate Actual inflation =
Unexpected inflation +
Expected inflation.



Advantages of the IS-MP Approach

2 This is the language of policy debates
0 Model is consistent with reality of ongoing economic growth and inflation

2 Clear separation between:
» Long run growth: Determines potential output
» Short run business cycles: Focus on output gap

2 Focus on variables students observe:
» Inflation, interest rates, and output gap

O Includes a central role for financial shocks

0 Easily integrated with the Phillips Curve

0 Prepares students for higher level classes
0 Teach authentically using the model you use



Two Questions

Can we improve and

modernize the traditional
AD-AS approach?
CONCI.USiO S
Can we teach the
Fed’s approach in a 4

Principles class?




Stevenson-Wolfers Approach: Choose Your Favorite Pathway

Hezsarsif Chapter 31:
IS-MP Analysis: -
h—— | N2 Philips Curve
Interest Hates and Inflation
and Output
Instead of taking this route . . . l
Chapter 32:
You Ar TroFedecet e [\
l_ QU Are HEre _ Linking Interest Rates,
Output, and Inflation The rest of the book
. . . this chapter presents the
material from a different perspective.
Chapter 33:
Aggregate Demand

and Aggregate Supply
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