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Learning Objectives
Where we are so far

AD: An even more convenient representation of IS-MP-PC with
systematic or conventional monetary policy

I With conventional MP, we can combine the IS curve and the
MP curve to get AD curve. Thus AD is not just “aggregate
demand”:

F It summarizes product market equilibrium (aggregate demand
equal supply) and MP behavior!

F These two conditions imply a downward sloping AD restriction
on the outcomes for (Yt, πt)!
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AS: Phillips Curve (PC) can be reinterpreted as an aggregate
supply (AS) curve.

I This summarizes firms pricing behavior in response to demand
conditions dictating their supply of products, which in turn
affects their labor hiring conditions and profit margin.

F What about capital? In the short run’s one period, capital is a
fixed factor.

I AD and AS curves represent an intuitive version of the short-run
model that describes the evolution of the economy in a single
graph.
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Applying the theory: Using the AS-AD model to analyse different
events over the business cycle.

supply-side shocks
demand-side shocks
policy changes
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Learning Objectives
What’s new #2

Empirical plausibility of theory:
Does the (IS-PC-MP) AS-AD model fit the facts?

I is the simple MPR empirically/quantitatively plausible?
I does the overall model predict factual inflation-output loops

observed in the business cycle?
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Learning Objectives
What’s new #3

Praxis: How does modern monetary policy actually behave, in the
real world?

Why do we model policy behaviour as some MP rule that must
be followed?

I What if people have rational expectations? What is it?
I Importance of rules versus discretion if people’s expectations are

forward-looking.
I Managing (rational) expectations and monetary

policy—-inflation targeting.
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Motivation
Questions of interest

The AS/AD curves are static, one-period snapshots of what
would be a sequence of short run events over time.
How to study dynamics of inflation and short run
output/unemployment when:

I an exogenous (supply-side) inflation shock hits
I an exogenous (demand-side) shock hits
I an exogenous shift to monetary policy

What should central banks do if expectations are not adaptive,
but “sophisticated”? In the real world, businesses (especially
financial markets) are very clued-in! Not completely naive in
expectations.
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Background
Overall IS-MP-PC model

IS curve:
Yt = ā− b̄ · rt

MP curve/rule:
rt = r̄ + λ · πt

(Naive expectations) Phillips Curve (πet := πt−1):

πt − πt−1 = −ω(ut − ūt) + ρ̄t

Okun’s law:
ut − ūt = −1

2(Yt − Ȳt)
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Background
Re-expressed as AS-AD model

AD curve: Combined IS-MP-Monetary-Policy Rule is:

πt = − 1
b̄λ
Yt + ā− b̄r̄

b̄λ

AS curve: is Phillips Curve + Okun:

πt = πt−1 + ω

2︸︷︷︸
≡λ

(Yt − Ȳt) + ρ̄t; ω > 0, ρ̄ R 0.

Two relations, AS and AD, that can be graphed in (Y, π)-space.
Know How to Derive: What shifts AS? What shifts AD?
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AS-AD

Checkpoint!
The vertical axis represents inflation.
The horizontal axis represents short-run output.
The AS curve slopes upward

I implication of price-setting behavior of firms embodied in the
Phillips curve

The AD curve slopes downward
I Due to the response of policymakers to inflation.
I derived from IS and MP.
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Event 1: Supply-side Inflation Shock
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Event #1: An inflation shock, t = 1

Date 0: Suppose (without loss of generality) the economy
begins in steady state (Y0, π0) = (Ȳ , π̄) , where we set π̄ = 0.
Point a.

I ρ̄0 =0!

Date 1: ... economy is hit with a one-time increase in the price
of oil.

I Origin of shock: the exogenous variable at date t = 1: ρ̄1 > 0
...

I ... is positive for one period
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Applications
Event #1: An inflation shock, t = 1

Transmission mechanism:
I Given price level P0 and inflation expectations πe1 = π0 are fixed

at date t = 1, ...
I Cost-push inflation shock ρ̄1 > 0 forces producers to raise price

level P1. (Why? Economic story ...)
I Shows up in actual inflation via AS relation:

π1 = π0 + γ(Y1 − Ȳ ) + ρ̄;

I The AS0 curve will shift up to AS1 as a result. Movement up
along AD curve to point b at outcome (Y1, π1).

F Why?
F What’s happening on the aggregate demand side of product

market?
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Event #1: An inflation shock, t = 1

Result in one period:
I Real economic activity (Y0 ↘ Y1) and (u0 ↗ u1) [ Deduce by

Okun’s Law ]
I accompanied by rising inflation (π0 ↗ π1).
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Applications
Event #1: After the shock, t = 2
Note that in Date 2:

ρ̄2 = 0 (and forevermore ...)
Two pieces of clues:

Inflation expectations at date t = 2 is still higher than actual
inflation originally.

πe2 = π1 > πe1 = π0 = π̄.

Actual inflation is now
π2 = π1 + λ(Y2 − Ȳ ) + 0
< π1

since Y2 < Ȳ ! In words: since at date t = 2, products are
demanded and produced below its long run capacity, firms are
lowering their prices in the aggregate. So the growth in price
level slows down.
Geometrically, AS2 must have been shift down from AS1
(inflation expectations begins to fall) but somewhere above AS0.
So we go from b to c.
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Applications
Event #1: Transition dynamics, t ≥ 2

High inflation created by the oil shock

⇓

Raises expected inflation above long run rate

⇓

One-off shock: inflation expectation adjust downwards, adapting slowly. Slows
the adjustment of the AS curve back to its initial position

⇓

Inflation slowly falls.

⇓

Eventually the model will return to its original steady state.
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Applications
Event #1: Transition dynamics, t ≥ 1

In the absence of any more shocks, dynamics is governed by our
long run model (e.g. Solow-Swan type dynamics).
Movement of the AS curve follows the principle of transition
dynamics.
Transition Dynamics:

I Movement back to the steady state is fastest when the economy
is furthest from its steady state.
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Inflation remains higher for a longer period of time.
It takes a prolonged slump to get expectations back to normal.
The economy suffers stagflation in the meantime.
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to lower the target rate of inflation or raise (r̄)

The AD curve Shifts down. Why?
I The new MP rule calls for an increase in interest rates
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state is at the new target rate of inflation.

I So AS shifts down
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about other sources of AD shock ...)



Applications
Event #3: Positive AD shock

Example:
I net export demand boom, N̄X
I rise in consumer sentiments about the long term

income/consumption, C̄
I and etc. ... anything in the composite ā term in IS. (Think
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In reality, we don’t observe “demand” or “supply” side shocks
directly. Without a model, we’ll never know.
Our model places a structural interpretation on reality, and calls
them “demand” and “supply” shocks. Thus ...

I The observed counter-clockwise loop in the data can be
accounted for by demand-side shocks being dominant (i.e.
shifts to ā terms in IS).

We studied this just now in AD-AS ...
I If demand side shocks like N̄X dominate overall, the AD-AS

model does imply such a cyclical behavior of outout and
inflation movement.
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short-run output (c.f. the Taylor rule in Appendix Ch.12).

Inflation rates in industrialized countries have been well behaved
for the last 25 years.
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policy?
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I ... once the future comes, they have incentives to renege on
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revise policy (discretionarily) and pursue an expansionary policy.
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generating the data (e.g. have rational expectations), ...

I then firms and workers anticipate the policy incentive to deviate
and build that anticipation into the immediate pricing and
production choices; ...

I resulting in no gain in output, but higher inflation.

Ex post temptation to do better ends up hurting society.
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Mantra:
If you use discretion, you end up hurting the ones you love.
If you can’t commit, you must forfeit.
A Folk theorem: To sustain commitment, one must have good
reputation. A good reputation requires great
“patience”—policymaker has to care about future outcomes and
payoffs almost as much as her immediate payoff.
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To understand this, we need to modify our AS-AD model.
Rewrite AS (or PC) curve as

πt = πet + λ(Yt − Ȳ ) + ρ̄.

I In this world people are not naïve. Now

πet := E {πt|Ωt}

inflation expectations are rational—expectation of inflation
πt := (Pt+1 − Pt)/Pt is conditional on “model-consistent”
information Ωt set.

F What does this even mean?
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inflation πt+1 is conditional on “model-consistent” information
Ωt set.

I they have common knowledge about how the data is generated
I they may not necessarily predict actual outcome
I but probabilitic laws they use to make predictions are consistent

with probabilistic laws underlying economy
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Perfect foresight:
πet := E {πt|Ωt} = πt

The real world is not so stark ...
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I central bank knows people know that there is no incentive to

deviate from announced policy
I central bank can commit to said plan

If the central bank lowers the inflation target π̄ (and therefore
raises r̄) credibly

I The AD curve shifts down (Recall why?)

If expectations adjust immediately and people use all
information,

I the AS curve shifts down immediately to the new target.
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