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Friedman on monetary policy implemented by interest rate |

@ Friedman made the classic critique of implementing monetary policy
by an interest rate

@ Fed does not know equilibrium interest rate — “market rate”

@ Suppose the economy is in equilibrium

my — pr =y — Bir + &t
8 >0

f
Ye =y



Friedman on monetary policy implemented by interest rate |

@ Suppose that the monetary authority sets the interest rate

ip = icP
@ Ignore ¢,
» Suppose e; =0
@ So initially
f .
my —pe =y — Bi
@ Now central bank wants to set ip11 < iy
@ Real income fixed
@ Prices will not change right away

» Initial value of price level is py

» Let the initial value of the interest rate be iy

» Let the new value be i1 < ip

» Initial value of nominal quantity of money is mg



Friedman on monetary policy implemented by interest rate |l

The central bank must increase m to lower |
_ f ;
m —po=y —pBi

i < fg implies my > mg

Now over time p increases because m has increased and people spend
more on goods and services

As a result i tends to increase back toward ig

The central bank, to keep / down, must increase m again

This tends to raise prices again

This is not all of the story — things get worse

Eventually, people will notice that inflation is higher and i will tend to
increase more because the equilibrium interest rate now is above initial
i, o

The central bank will have to increase m at a more rapid rate to keep
i down and inflation will accelerate



Friedman on monetary policy implemented by interest rate
]

@ Implication: Holding the interest rate down will generate accelerating
inflation

@ Conversely, raising the interest rate and keeping it there will generate
accelerating deflation

@ Lesson: Interest rates set by monetary policy are on a knife edge, on
which being off a little bit can be disastrous



An Alternative Story |

@ An alternative view, which can be called “Neo-Fisherian”

@ Suppose, as above,

mt—Pt:yf—ﬁit‘i‘éft

Iy = Ifb

o Add

It =r+Efmeqn
@ which implies

iy = P

It =r+Esmeqn
o and therefore

if? =r+Eemep

Et7T1_—+]_ = Ifb —r



An Alternative Story Il

@ This is an equilibrium only if the households respond to
announcements of a change in the central bank’s policy rate by
changing their expected inflation rate by exactly the amount of the
change in the nominal interest rate

@ This is not so implausible in this economy

>

>

>

The real interest rate and real income are constant

Everyone knows this

If the central bank has a reputation of always producing the inflation
the central bank wants

And if, as a result, announcements of the nominal interest rate are
interpreted as announcements of the inflation rate that will prevail

» Then E;mppq = iP — r
» Furthermore,

mt_pt:yf_ﬂit"'gt
implies
Pt = mt_}/f'f‘ﬂit—gt



An Alternative Story Il
» and because Ap; = 7;
Ty = Amt + ﬁAlt — Aé‘t

» and
.cb
Ter1 = Ameyy + BAITY ] — Deryy

v

This implies

Eemer = Ee Ameyr + BE: Aif?y — B¢ Acyya

b

v

Now E; 711 = if” — r which implies

Ifb —r = Et Amt+1 + /8 Et Altc_,’b_l - Et AEtJ’_]_

v

We have

E:Amiyy =Eemeyg — my

cb ‘b ch
E: Aify = Eeifyy — if

Et A€t+1 = —¢&t



An Alternative Story IV

» and so this is an equilibrium if
-cb -cb
E:Amyyy =ii” —r — BE Al — &

» If households expect no change in the policy interest rate, then

E:Ameg =i —r—g;

» and because i® — r = E; mpyq

Et Ameyr = By i1 — €

» and expected inflation is related to expected money as we might expect
@ This is fine for expected inflation but what about actual inflation?
@ Recall that

mt—Ptzyf—ﬁit-i-Et

ip = i



An Alternative Story V

@ In assuming complete credibility, we are supposing that announcing a
nominal interest rate is the same as announcing an inflation rate

@ In terms of an equation

:cb cb
T4l = Iy — P =T

o and therefore
Et7'('1_-+1 = Ith —r

@ The demand equation
me—pe=y" — Bir + e

@ implies
Ampyy — 7 = —BAIP 4 Acpyy

Suppose for simplicity that Ai® =0



An Alternative Story VI

@ Then

Ameyy — W§i1 = Actq
@ and

Amiyq = W?.?_l + Aetqq
o Note that

Ter1 = B¢ Teq1



Complications |

e What a lovely world!

e What can go wrong?



Deviations from announced inflation |

@ Suppose we still have

f .
me—pe =y — Bir+ &t
ie = if?

@ but now we have

-cb cb
Tepl = I — F+Mep1 = Tepg + N1

@ where
02, t=s

0, t#s

@ This can be interpreted as a deviation of the ex post real interest rate
from the expected rate or a deviation of the inflation rate from the
expected inflation rate

» These are the same thing here

En: =0, Enms = {



Deviations from announced inflation |l

@ Therefore
cb

-cb
Etﬂ-t+1 = Itc —r = T¢r1
@ Because we still have that E; 1 = it‘:b — r, we still have that
E.A __ b, E A-Cb _
tAMip1 = I r ﬁ t It+1 Et
o If E; Aif®; =0, then
__ jcb _
EcAmy =i —r—er =

@ and so we have in terms of expected inflation and money growth

E: Ampy1 = By meyn — &4

In terms of actual inflation, we are supposing that

cb
Ter1 = Tepq + N1 = B¢ Tep1 +0ea



Deviations from announced inflation Il

@ From the demand for money, we have that

Amiyq — T = Depgr

where | suppose, as before, that Ai® =0

Now we see that

b
Amepy =m0y + Neqr + Deen

So far, so good

This is not as good as it could be

This has just supposed an error term and not built one into the model
in a fundamental way



Expected change in interest rates |

@ Thus far, we have been looking at the equilibrium with no expected
change in interest rates

@ Suppose there is an expected change in the interest rate

e What happens? Does inflation change? Presumably yes because the
interest rate has changed

@ More concerning: Is the expected change in the interest rate and the
implied effect on the real quantitgy of money reflected in

» a temporary change in the inflation rate?
» a change in the nominal quantity of money?

@ Suppose

mt—Pt:yf—ﬁit‘i‘Et

Iy = Ith
.ch b
Tepl = If° — F+ N1 = 7th+1 + Ne4+1



Expected change in interest rates |l

e With Alt+1 # 0,

-cb
Amepy = Teq1 — BAIE ) + Aepgq
b -cb
Ampy = 7Tf+1 +Ney1 — BAIT + Aceya
E Amt+1 = 7Tt+1 ﬁAlt+1 + E A€t+1

o where | suppose that E; Aif?, = Ai?,

@ In this setup, the effect of the change in the interest rate on the
demand for money is accomplished by a change in the nominal quanity
of money

@ This is a natural consequence of an exogenous inflation rate and an
endogenous nominal quantity of money



Expected change in interest rates Il

@ All is consistent with the prior analysis for other periods because

Amy = 7P 4+ — BAI + Ae,
Ampyq =78 + ne1 — BAIE, + Ny

b b
Amyiio =m0, + N2 — BAIZ, + Actio



Unexpected change in interest rates |

@ Now suppose there is an unexpected change in the interest rate
@ How will we introduce this?

@ We are considering rational expectations equilibria so we have to have
b -cb
E: |ify1 — Ee ’tc+1} =0

@ In other words, people cannot predict their own forecast errors

@ We will want to distinguish between predictable and unpredictable
changes

@ The sort of algebra we are using will work better if the changes are a
well defined stochastic process

@ The process need not be the usual kind of constant variance process
though

@ The process might have occasional large changes and none much of
the time



Unexpected change in interest rates |l

@ | won't specify that in detail

@ Suppose that
it = Eeifh + Cen
E: Ct+1 =0
o This specification for expectations of the interest rate, combined with

a constant expected real interest rate, implies that
cb __ :cb
T = Beliy — 1

@ and is consistent with
b
Be o1 = meia

@ Expected changes in the interest rate are no different than before so
there is no reason to repeat that analysis
@ Now though we can have a difference between actual and expected

inflation



Unexpected change in interest rates |lI

@ The interest rate nails down expected inflation but the actual interest
rate may deviate from the expected interest rate

What happens to actual inflation?
Let's see how far we can get without additional assumptions

Consider unexpected changes in the interest rate

From the demand for money,

Amii ) — Ty = —BAitci1 + Qe
@ From the analysis above, it follows that

Et Amyy1 — Bemep1 = —BE; A/ﬁﬁ — &t
@ and actual minus unexpected is

Amiyy —Ei Ampyq — [7Tt+1 —E; 7Tt+1]

=—p [A’ffl — Ec Ay | + e



Unexpected change in interest rates |V

@ Thus far, there has been no specification of how to get from expected
inflation to actual inflation

The growth rate of the nominal quantity of money can be written as
Ampy — B Amyyy
= [7Tt+1 —E: 7Tt+1]
-cb -cb
— B A — Be Aiity | +een
@ Note that
AiZy — DE iy = Cenn

Therefore

Amepy — Et Amepr = w1 — B¢ g1 — BCey1 + €41

This is one equation to determine the two unknowns,
Amip1 —E: Amyyy and mepp — B meqg



Unexpected change in interest rates V

@ Suppose that the growth rate of the nominal quantity of money
adapts to the ex post demand for money to maintain 711 = E¢ 41

@ Then
Amiig = E: Amer — BCe41 + €41

@ Suppose on the contrary that the actual and expected growth rate of
money are equal, i.e. Amyi1 = E Amyyq
@ Then
Ter1 = B¢ mep1 + BCr1 — €41

@ Possible resolution is description of adjustment process
@ Friedman’s spending adjustment
» People want to reduce their money holdings
» So they increase their spending
» The whole point of the liquidity effect is that spending first increases

on financial assets
» Households try to use money to buy additional financial assets

* The riskfree government security here



Unexpected change in interest rates VI

» Households try to buy more securities, which tends to raise the price
and lower the interest rate

» The central bank supplies the additional securities by selling them

» This reduces the central bank's balance sheet and reserves, thereby
reducing the nominal quantity of money m

» As a result, Am;,1 adjusts and p;,;1 need not

» All of which implies

Amt+1 - Et Amt+1 # 0

Tey1 — B¢ e =0

@ Alternatively, suppose that households increase their spending on final
goods and services
» Then nominal income increases because total spending on final goods
and services equals nominal income
» The increase in nominal income p + y (in logarithms) implies that p
increases here because y is constant



Unexpected change in interest rates VII

» Hence p increases and

Ameyr —E: Amey =0
Ter1 — B¢ e # 0
@ One could of course imagine a case in which spending on both the

riskfree government security and on final goods and services increase
» This would suggest, with unspecified proportions for unexpected money

growth and inflation,
Amt+1 — Et Amt+1 # 0
Ter1 — B¢ ey # 0
[Amipr — B Amea] — [mep1 — Eemeqa] = =BG +ee41



General Equilibrium Analyses

@ Cochrane found that standard New Keynesian models and DSGEs
with monetary policy can be consistent with this neo-Fisherian view
that raising interest rates will raise inflation

@ Neo-Fisherian analysis not generally accepted

» In fact, can generate harsh reactions
» The importance of the liqudity effect is a strongly held belief



Empirical evidence on Neo-Fisherian View

@ Crowder

@ Must discuss orthogonal complement



Conclusion |

@ | have yet to find a contradiction or problem
@ | have not looked at the stability of the equilibrium, which is an issue
@ | have not looked at learning, either Bayesian learning or regression

learning
@ The analysis | presented is not a model with optimizing agents

@ It is consistent with a large class of optimizing models, as Cochrane
shows



Stuff |

o Leftover stuff

-cb
Amiyy =Ty — BAIG) ) + Aegiqy

-cb
Et Amiy1 = Er g1 — BE; A/tc+1 — &t
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