Karl Whelan (UCD)

MA Macroeconomics
5. The Taylor Principle

Karl Whelan

School of Economics, UCD

Autumn 2014

o F
The Taylor Principle



What is the Taylor Principle?

@ We have assumed g, > 1.

@ This which means the central bank reacts to a change in inflation by
implementing a bigger change in interest rates.

@ This means that real interest rates go up when inflation rises and go down
when inflation falls. This is why the IS-MP curve slopes downwards: Along
this curve, Higher inflation means lower output.

@ Because Taylor's original proposed rule had the feature that 5, > 1, the idea
that monetary policy rules should have this feature has become known as the
Taylor Principle.

@ We now discuss why policy rules should satisfy the Taylor principle.
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Three Cases: 1. Taylor Principle Case (5, > 1)

@ Inflation in the IS-MP-PC model is given by

e =0mf + (1 —0) 7" + 0 (vel + €))
where
= ()
B 1+ ary (/671' - 1)

@ Under adaptive expectations, 7§ = m;_1 and the model can be re-written as

e =0m_ 1+ (1—0)7* + 0 (vel +€f)

@ Three different cases depending on different values of 3.

O 6->1
* Br>1=ay(B—1)>0
* fr>1=>1+ay(Br—1)>1
* B>1=0<0<1
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Three Cases: 2. 3, falls below one

@ Recall from our last set of notes that inflation in the IS-MP-PC model is given
by
e = 0ms + (1 — 0) " + 0 (vel + €7)

where

()

@ Under adaptive expectations, m§ = m;_1 and the model can be re-written as
e =0m—1 4+ (1= 0) 7" + 0 (vel + €F)
@ Three different cases depending on different values of ;.

Q (1——)<ﬁﬂ<1

* Br<l=>ay(fr—1)<0=>14+ay(Br—1)<1
* 5ﬂ>(1—7):»1+a7(ﬂ,r—1)>0
* 0>1
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Three Cases: 3. Where (3, is well below one

@ Recall from our last set of notes that inflation in the IS-MP-PC model is given
by
e =0ms + (1 —0) 7 + 0 (vel + €F)

where

0= (W)

@ Under adaptive expectations, 7§ = m;_1 and the model can be re-written as
e =0me_ 1+ (1 —0)7* + 0 (vel +€f)
@ Three different cases depending on different values of 3.
Q 5: < (1 - %)

* ﬁ,,<(1—a%/):l+a'y(ﬁﬁ—l)<0.
* pe<(1-2)=0<0
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Macro Dynamics and Difference Equations

So the value of 3, determines the value of 6 — so what?

To explain why this matters, we need to explain something about difference
equation

A difference equation is a formula that generates a sequence of numbers. In
economics, these sequences can be understood as a pattern over time for a
variable of interest.

After supplying some starting values, the difference equation provides a
sequence explaining how the variable changes over time.

For example, consider a case in which the first value for a series is z; = 1 and
then z; follows a difference equation

Ze=21+2

This will give z2 =3, z3 =5, zz =7 and so on.

So the sequence of numbers generated is 1,3,5,7, ....
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A More Relevant Example

@ More relevant to our case is the multiplicative model
zt = bz;
@ For a starting value of z; = x, this difference equation delivers a sequence of
values x, xb, xb?, xb3, xb*..... If b is between zero and one, the sequence

converges to zero but if b > 1 it explodes to either plus or minus infinity
depending on whether x is positive or negative.

@ The same logic prevails if we add a constant term
zz =a+ bz_q

If bis between zero and one, the sequence converges over time to % but if
b > 1, the sequence explodes towards infinity.

@ Add random shocks to the model
zz=a+ bzi_1+ €

where ¢; is a series of zero-mean random shocks. Then if 0 < b < 1 the series
tends to oscillate above and below the average value of 12 while if b > 1 the
series will tend to explode over time.
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The Taylor Principle and Macroeconomic Stability

@ These considerations explain why the Taylor principle is so important.

@ If B, > 1 then inflation dynamics
e =0me 1+ (1 —0)7* + 0 (vel +€f)

are described by an AR(1) model with 0 < § < 1. Inflation and output will be
stable around long-run average values.

o If (1 - a%) < B, < 1, then @ > 1 and inflation ends up exploding off to
either plus or minus infinity. Output either collapses or explodes.

@ Why does 3, matter so much for macroeconomic stability? Obeying the
Taylor principle means that shocks that boost inflation raise real interest rates
and thus reduce output, which contains the increase in inflation.

@ In contrast, when the 5, falls below 1, shocks that raise inflation result in
lower real interest rates and higher output which further fuels the initial
increase in inflation.
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Graphical Representation

We can use graphs to illustrate the properties of the IS-MP-PC model when
the Taylor principle is not obeyed.

The IS-MP curve is given by
Ye=yf —a(Br —1)(me —7") + ¢
The slope of the curve depends on whether or not 3, > 1.
When S, > 1 the slope —a (8; — 1) < 0. The IS-MP curve slopes down.
When 3, < 1 the slope —a (8, — 1) > 0. The IS-MP curve slopes up.

But when is the upward-sloping IS-MP curve steeper than the Phillips curve
and when is it not?

| won't show it here but the condition for IS-MP curve to slope up and be

steeper than the Phillips curve is (1 — a%) < Br < 1. In other words, this

graph corresponds to the second case considered above. This is the case we
will show in graphs here.
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An Increase in w7 when (1 — i) < fBr <1
ay
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Explosive Dynamics when (1 — ) < B <1
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An Increase in 7* when (1 — a%) < B <1
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An Increase in 7 when (3, < 1
@ This last result is consistent with our basic equation for inflation:
me = 0ms + (1 —0) 7" + 0 (vel + €F)
because we are considering the case where § > 1 so the coefficient on 7* is
negative.
@ Still, it seems odd. Shouldn’t a higher inflation target lead to higher inflation?

@ The explanation is that this doesn’t happen with our monetary policy rule:
ip=r"+7"+ B (e —7")

@ A higher inflation target lowers i; because it reduces the “inflation gap”
m — 7 but it increases i; because of the first term r* 4+ 7* which is required
to maintain the natural real rate in the long term, a reduction in inflation
must be matched by a reduction in nominal interest rates.

@ When 3, < 1 this second effect is bigger than the first effect. A higher
inflation target leads to higher interest rates and lower inflation.
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Evidence on Monetary Policy Rules and Stability

The website links to a paper titled “Monetary Policy Rules and
Macroeconomic Stability: Evidence and Some Theory” by Richard Clarida,
Jordi Gali and Mark Gertler.

These economists reported that estimated policy rules for the Federal Reserve
appeared to show a change after Paul Volcker was appointed Chairman in
1979.

Post-1979 monetary policy appeared consistent with a rule in which the
coefficient on inflation that was greater than one while the pre-1979 policy
seemed consistent with a rule in which this coefficient was less than one.

The paper also introduce a small model that shows how failure to obey the
Taylor principle can lead to the economy generating cycles based on
self-fulfilling fluctuations.

They argue that failure to obey the Taylor principle could have been
responsible for the poor macroeconomic performance, featuring the stagflation
combination of high inflation and recession, during the 1970s in the US.
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Things to Understand From This Topic

©©0©0000O0CO0

Definition of the Taylor principle.

How variations in 3, affect : The three different cases.

Difference equations and conditions for stability.

Rationale for why obeying the Taylor principle stabilises the economy.

How the three cases are represented on graphs.

How to graph the explosive dynamics when Taylor principle is not satisfied.
Impact of a change in the inflation target when Taylor principle is not satisfied.

Evidence on monetary policy rules and macroeconomic stability.
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