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Learning Objectives

o What is systematic monetary policy

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

» With systematic monetary policy, we can combine the IS curve
and the MP curve to get an aggregate demand (AD) curve.

» Phillips Curve can be reinterpreted as an aggregate supply (AS)
curve.

» 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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Motivation

What we know, what next

Previously:
@ understanding short run through model lens of IS-MP-PC
e In MP:

» we said monetary policy effectively controlled R;. (Why?)
» but we did not describe what its policy/decision rule is explicitly.

@ Then we added a description for a simple monetary policy rule.

» That completes our full IS-MP-PC model with a systematic
monetary policy.
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What's new

@ Today we'll put it all together again, and do another
transformation.
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Motivation
What's new

@ Today we'll put it all together again, and do another
transformation.

@ IS-MP + Monetary Policy Rule can be represented in one as
AD curve

@ Phillips Curve represent (relabelled as) AS curve
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Motivation
What's new

@ You ask: “What's the point?”

» a more convenient model representation—a single
diagram/space to depict everything about:
* |S;
MP;
PC; and
Monetary Policy Rule

* %
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Background

Previously ... A “lean against the wind" policy rule

@ We assumed central bank simple policy rule as:

Rt —-r = m X (7Tt — 7?)
Real interest rate gap Sensitivity of policy to ... .\ rrent inflation gap from target

e Equivalently, in terms of a nominal interest rate policy
instrument:
iv=1i+(1+m)(m —7)

where 1 = 7 + T.
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Background

Previously ... A “lean against the wind" policy rule

@ We assumed central bank simple policy rule as:

Rt —-r = m X (7Tt — 7?)
Real interest rate gap ~ Sensitivity of policy to ... ¢;rent inflation gap from target

e Equivalently, in terms of a nominal interest rate policy
instrument:
iv=1i+(1+m)(m —7)
where i = 7 4 7.
» m >0
» Interpretation?
» Implication for policy behaviour?
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Background

Previously ... A “lean against the wind" policy rule

@ We assumed central bank simple policy rule as:

R —7 = m X (7 — 7)
Real interest rate gap Sensitivity of policy to ...

current inflation gap from target

e Equivalently, in terms of a nominal interest rate policy
instrument:

iy =1+ (1+m)(m —7)
where i = 7 4 7.
»m >0
» Interpretation?

» Implication for policy behaviour?
» Can my chimpanzee do this job?
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Background

Overall model
o IS curve
o MP curve

e Phillips Curve

@ Monetary Policy Rule
Rt —-7r = m X (7Tt — 77')
Real interest rate gap ~ Sensitivity of policy to ..

current inflation gap from target
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Lyotards and leg-warmers

Make sure you know what these components represent/mean!
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Background

Lyotards and leg-warmers

Make sure you know what these components represent/mean!

e IS,

o MP,

e PC, and
°

simple monetary policy rule
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Two parts:
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@ What does the AD curve represent? What it means:

» Mechanically: Says short-run output is a function of the rate of
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The AD-AS Representation

Deriving the AD Curve

@ What does the AD curve represent? What it means:
» Mechanically: Says short-run output is a function of the rate of

inflation
» Economics: the AD curve is the locus/set of points (Y, 7) such

that

* Goods/services markets equilibrium (IS holds);
* Adaptive-expectation-Fisher equation applies (MP holds); and
* they are consistent with a known?! simple monetary policy rule.
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1By “known” we mean known to all the actors in the model economy.




The AD-AS Representation

Deriving the AD Curve

@ How do we get this AD representation?

Let's do this using a few steps.
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The AD-AS Representation

Deriving the AD Curve

@ How do we get this AD representation?

» We can substitute the monetary policy rule into the IS curve.
» The resulting equation is the aggregate demand (AD) curve.

Let's do this using a few steps.
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Let's dooyit!
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The AD-AS Representation

Deriving the AD Curve

Step 0: think ...

Central bank’s operational monetary policy rule:

Rt—f:m(ﬂ't—’ﬁ)

Note two key parameters governing policy behaviour:
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The AD-AS Representation

Deriving the AD Curve

Step 0: think ...

Central bank’s operational monetary policy rule:

Rt—f:m(ﬂ't—’ﬁ)

Note two key parameters governing policy behaviour:

@ m : what does this represent?

@ 7 : what is this?
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The AD-AS Representation

Deriving the AD Curve

Step 1: plug ...

Substitute monetary policy rule:

R, —f:ﬁl(ﬂt —7?),
into IS curve ...

—b(R; —T)

— bin(m, — )
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The AD-AS Representation

Deriving the AD Curve

Step 1: plug ...

Substitute monetary policy rule:

R, —f:ﬁl(ﬂt —7?),
into IS curve ...

—b(R; —T)

a—

N
Il
Q\

I @'I

b (my — )

@ m : what does this represent?




The AD-AS Representation

Deriving the AD Curve

Step 1: plug ...

Substitute monetary policy rule:

R, — 7 =m(m —7),

into IS curve ...

N
Il
Q\

I @'I

—b(R; —T)

a — bin(m, — )

@ m : what does this represent?
o 7 : what is this?




The AD-AS Representation

Deriving the AD Curve

Step 2: ... and play!

So our combined IS-MP-Monetary-Policy Rule is

Y, =a— bm(m, —7)

Remarks:

4
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The AD-AS Representation

Deriving the AD Curve

Step 2: ... and play!

So our combined IS-MP-Monetary-Policy Rule is

Y, = a— bin(m, — )
Remarks:

@ Parameters @, b encode goods market equilibrium aspect of IS

o New parameters m,m : artefact of policy rule’s influence on
aggregate demand (IS) via MP relation.

4
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The AD-AS Representation

Deriving the AD Curve

Step 2: ... and play!

So our combined IS-MP-Monetary-Policy Rule is

Y, = a— bin(m, — )
Remarks:

@ Parameters @, b encode goods market equilibrium aspect of IS

o New parameters m,m : artefact of policy rule’s influence on
aggregate demand (IS) via MP relation.

@ This is our AD curve representation!

4
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The AD-AS Representation

Deriving the AD Curve

The AD curve is a summary of:

© Goods/services markets equilibrium (all about IS),

@ Linkage between short run real and nominal interest rate (MP),
and

© consistency of 1 and 2 with all agents in the model knowing the
simple monetary-policy rule.
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The AD-AS Representation

Deriving the AD Curve

Exercise

Why do | keep saying “Linkage between short run real and nominal
interest rate (MP)"?

Did | once use the MP relation: R; = i; — m;_1, when working
through Steps 0 to 2 above, at all?

If not why do | say the AD curve also incorporates the MP relation?

4
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The AD-AS Representation

The AD Curve

Some observations:

@ AD is a downward sloping relation between m; and Y;. Why?

Explain more?
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Some observations:
@ AD is a downward sloping relation between m; and Y;. Why?

» MP and Monetary Policy Rule
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The AD-AS Representation

The AD Curve

Some observations:
@ AD is a downward sloping relation between m; and Y;. Why?

» MP and Monetary Policy Rule
» Investment Demand and IS

Explain more?
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The AD-AS Representation

The AD Curve

Implications:

@ The AD curve gives us a convenient policy implication:
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Implications:
@ The AD curve gives us a convenient policy implication:
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@ But as we know, from what goes underneath AD:
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The AD-AS Representation

The AD Curve

Implications:
@ The AD curve gives us a convenient policy implication:

» it is as if the central bank chooses short run output, through
controlling short run inflation
@ But as we know, from what goes underneath AD:

» Mechanism:

* |f inflation is above (below) target, ...
* then the central bank raises (lowers) the interest rate ...
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The AD-AS Representation

The AD Curve

Implications:
@ The AD curve gives us a convenient policy implication:

» it is as if the central bank chooses short run output, through
controlling short run inflation

@ But as we know, from what goes underneath AD:

» Mechanism:

* |f inflation is above (below) target, ...
* then the central bank raises (lowers) the interest rate ...

* to lower (raise) output below potential.
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The AD-AS Representation

The AD Curve: Movements along

@ A change in current inflation, 7,
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The AD-AS Representation
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@ A change in current inflation, 7,
» A movement along the AD curve

e Changes in monetary-policy stance (toughness), m > 0
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The AD-AS Representation

The AD Curve: Movements along

@ A change in current inflation, 7,
» A movement along the AD curve
e Changes in monetary-policy stance (toughness), m > 0

» Alter the slope of the AD curve
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The AD-AS Representation

The AD Curve: Movements along

@ A change in current inflation, 7,
» A movement along the AD curve
e Changes in monetary-policy stance (toughness), m > 0

» Alter the slope of the AD curve
» Bigger m, steeper AD
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Slope of AD is steeper if monetary policy is more aggressive. Graphen
show inverse AD.
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The AD-AS Representation

The AD Curve: Shifts

@ AD curve shifts caused by:
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» Changes in the parameter a.

* Meaning?
* How?
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The AD-AS Representation

The AD Curve: Shifts

@ AD curve shifts caused by:

» Changes in the parameter a.

* Meaning?
* How?

» Changes in the policy target rate of inflation 7.
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The AD-AS Representation

The AD Curve: Shifts

Exercise

Show how a change in:

shifts the AD curve.

Explain your reasoning using the mechanism underlying the IS curve!

4
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Exercise

Show how a change in:
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shifts the AD curve.

Explain your reasoning using the mechanism underlying the IS curve!
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The AD-AS Representation

The AD Curve: Shifts

Exercise

Show how a change in:
Q a, or
Q o,

shifts the AD curve.

Explain your reasoning using the mechanism underlying the IS curve!

4
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The AS-AD Representation

The AS construct




The AD-AS Representation

The AS Curve

Remember our verbal microeconomic story behind the Phillips curve?

=T+ Y, +0

@ Supply side decisions
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The AD-AS Representation

The AS Curve

Remember our verbal microeconomic story behind the Phillips curve?

=T+ Y, +0

@ Supply side decisions

@ Firms respond to short run output demand fluctuations via their
price-setting behaviour
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The AD-AS Representation

The AS Curve

Remember our verbal microeconomic story behind the Phillips curve?

=T+ Y, +0

@ Supply side decisions

@ Firms respond to short run output demand fluctuations via their
price-setting behaviour

o In aggregate, this translates to a (positive) relation between
short run inflation change and output.
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The AD-AS Representation

Deriving the AS Curve

m=m1+0Y,+0

@ At each date t, lagged inflation 7;_; already predetermined or
fixed.
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The AD-AS Representation

Deriving the AS Curve

m=m1+0Y,+0

@ At each date t, lagged inflation 7;_; already predetermined or
fixed.

@ For each given shock realized 0, we have a date-t positive
relation between 7, and Y}, since v > 0.
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The AS representation. Note axes’ labels!



The AD-AS Representation

The AS Curve: long run

Some observations:

@ The point in the graph (0,m;_1):
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The AD-AS Representation

The AS Curve: long run

Some observations:
@ The point in the graph (0,m;_1):
» obtains when 6 = 0 and when Y; = 0. Why?
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The AD-AS Representation

The AS Curve: long run

Some observations:
@ The point in the graph (0,m;_1):

» obtains when 6 = 0 and when Y; = 0. Why?
» consistent with long run point where (Y;, Am;) = (0,0).
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The AD-AS Representation

The AS Curve: Shifts

@ The AS curve will shift due to
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The AD-AS Representation

The AS Curve: Shifts

@ The AS curve will shift due to

» The inflation rate changing over time:
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The AD-AS Representation

The AS Curve: Shifts

@ The AS curve will shift due to

» The inflation rate changing over time:

* if Am; > 0, then AS shifts up from date ¢ — 1 to date ¢.
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The AD-AS Representation

The AS Curve: Shifts

@ The AS curve will shift due to

» The inflation rate changing over time:

* if Am; > 0, then AS shifts up from date ¢ — 1 to date ¢.
* if Am; <0, then AS shifts down from date ¢t — 1 to date ¢.
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The AD-AS Representation

The AS Curve: Shifts

@ The AS curve will shift due to

» The inflation rate changing over time:

* if Am; > 0, then AS shifts up from date ¢ — 1 to date ¢.
* if Am; <0, then AS shifts down from date ¢t — 1 to date ¢.

» Change in the inflation shock parameter, o.
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The AD-AS Representation

The AS Curve: Shifts

@ The AS curve will shift due to

» The inflation rate changing over time:

* if Am; > 0, then AS shifts up from date ¢ — 1 to date ¢.
* if Am; <0, then AS shifts down from date ¢t — 1 to date ¢.

» Change in the inflation shock parameter, o.

* How?
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The AD-AS Representation

The AS Curve

Checkpoint!
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The AD-AS Representation

The AS Curve

@ The vertical axis represents inflation.

E /’\\‘u?lrali?n
& lational
é@% University



The AD-AS Representation

The AS Curve

@ The vertical axis represents inflation.

@ The horizontal axis represents short-run output.
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The AD-AS Representation

The AS Curve

@ The vertical axis represents inflation.
@ The horizontal axis represents short-run output.
@ The AS curve slopes upward
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The AD-AS Representation

The AS Curve

@ The vertical axis represents inflation.
@ The horizontal axis represents short-run output.

@ The AS curve slopes upward

» implication of price-setting behavior of firms embodied in the
Phillips curve
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The AD-AS Representation

The AS Curve

@ The vertical axis represents inflation.

@ The horizontal axis represents short-run output.
@ The AS curve slopes upward

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

@ The AD curve slopes downward
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The AD-AS Representation

The AS Curve

@ The vertical axis represents inflation.

@ The horizontal axis represents short-run output.
@ The AS curve slopes upward

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

@ The AD curve slopes downward

» Due to the response of policymakers to inflation.
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The AS-AD Representation

All together now!




The AD-AS Representation

Inflation, 7
AS

AD

0 Output, ¥
Graph of the AS-AD model.
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Summary

e IS-MP-PC
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Summary

e IS-MP-PC

@ What was missing was a model describing how monetary policy
is determined.
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Summary

e IS-MP-PC
@ What was missing was a model describing how monetary policy
is determined.

@ Monetary policy can be thought of a determined by a contigency
plan.
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Summary

e IS-MP-PC
@ What was missing was a model describing how monetary policy

is determined.

@ Monetary policy can be thought of a determined by a contigency
plan.

@ In general, contingency plans can be modelled as some function
mapping from the state of the decision environment to the
decision-maker’s policy instrument.
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Summary

@ In general, the decision function is a solution to some complex
decision processes—e.g. optimization problem.
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Summary

@ In general, the decision function is a solution to some complex
decision processes—e.g. optimization problem.

@ Here we take a simple and restricted example of a policy
decision function.
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Summary

@ In general, the decision function is a solution to some complex
decision processes—e.g. optimization problem.

@ Here we take a simple and restricted example of a policy
decision function.

@ We assumed a simple monetary policy rule that is a
lean-against-the-wind rule in terms of 7, responses to inflation

gaps.
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Summary

@ In general, the decision function is a solution to some complex
decision processes—e.g. optimization problem.

@ Here we take a simple and restricted example of a policy
decision function.

@ We assumed a simple monetary policy rule that is a
lean-against-the-wind rule in terms of 7, responses to inflation
gaps.

@ Combining with our MP relation, we can rewrite the monetary
policy rule as a real interest rate rule.
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Summary

@ Rewrote
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Summary

@ Rewrote

» IS-MP + Monetary Policy Rule as AD curve.
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Summary

@ Rewrote

» IS-MP + Monetary Policy Rule as AD curve.
» PC curve as AS curve. (Note vertical axis label change!)
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Summary

@ Rewrote

» IS-MP + Monetary Policy Rule as AD curve.
» PC curve as AS curve. (Note vertical axis label change!)

@ Studied properties of AD and AS curves.
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Lookahead

@ We next test our knowledge of this AS-AD framework by looking
at some experiments
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Lookahead

@ We next test our knowledge of this AS-AD framework by looking
at some experiments

@ We will also use it as our workhorse for understanding the recent
episode of GFC and Great Recession.
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Conversation Pieces

.. with your loved ones over dinner tonight

Key words:

@ monetary policy rule
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Conversation Pieces

.. with your loved ones over dinner tonight

Key words:

@ monetary policy rule
@ AS and AD
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Conversation Pieces

.. with your loved ones over dinner tonight

Key words:
@ monetary policy rule
@ AS and AD
@ AD: link between policy rule, MP, and IS
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Conversation Pieces

.. with your loved ones over dinner tonight

Key words:
@ monetary policy rule
@ AS and AD
@ AD: link between policy rule, MP, and IS

@ AS: relation to firms' behaviour
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Conversation Pieces

.. with your loved ones over dinner tonight

Key words:
@ monetary policy rule
@ AS and AD
@ AD: link between policy rule, MP, and IS
@ AS: relation to firms' behaviour
@ shifts and slides
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Conversation Pieces

.. with your loved ones over dinner tonight

Key words:

@ monetary policy rule

AS and AD
AD: link between policy rule, MP, and IS

°
°
@ AS: relation to firms' behaviour
@ shifts and slides

°

primate with a calculator
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Consider this ...

Perils of taking metaphors too seriously

Pan troglodytes vs. Sophisticus Alere Fartacus

o If monetary policy literally follows simple policy rule in practice
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Consider this ...

Perils of taking metaphors too seriously

Pan troglodytes vs. Sophisticus Alere Fartacus

o If monetary policy literally follows simple policy rule in practice

@ We don't need a FOMC or RBA Board of Governors!
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Consider this ...

Perils of taking metaphors too seriously

Pan troglodytes vs. Sophisticus Alere Fartacus

o If monetary policy literally follows simple policy rule in practice

@ We don't need a FOMC or RBA Board of Governors!

@ We could train a chimp who knows how to use a calculator to
do the job!
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Who is the man on the right panel of the previous set of two pictures? l
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