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Inflation — Unemployment Dynamics
The Phillips Curve

T
T=dy—at  dy, d,>0 LRPC
Long — run a,
H"—a—l
Short — run L
n=flu+n'=a~a,u+m
T=a(y—y,)t+mT™ a>0
U—u,=— T"_'(y _yu} - >0 SPC
u=aja, u
[ﬂ'——}fl u—u)-l-*n'f '}-']I::’-'D]
[ 7=aly—y,)+m™ a>=0 J
— inflation e — expected inflation
u — unemployment rate u, — natural unemployment level

y — output Y, — natural output level




. Inflation — Unemployment Dynamics
Simple Macroeconomic Model of Inflation

Goods market

Definitions of variables

c=a+b(l —ix)y
i=iy—hir— )
y=ctitg

v =real income
¢ =real consumption
i =real investment
g =real government spending
7 =expected inflation

Money market

md=ky—ur
ms=m-—p
md=ms

r =nominal interest rate
md =real money demand
ms =real money supply

m =nominal money stock

p =price level

M
ms=1In (F) =lnM—InP=m—p

M
_d: Yee—ur
P

tX — tax rate

b — propensity to consume

h — interest sensitivity of investment
k — income velocity of money
u — interest sensitivity of money demand

m(%’ ) = In( Y<e~)

InMd—InP=klnY—ur

md—p=ky—ur md=p+ky—ur




. Inflation — Unemployment Dynamics
Simple Macroeconomic Model of Inflation

Application 1 (Inflation) Application 2 (Inflation in discrete time)
Let P denote the price level. Then Let P(r) denote the price level at time ¢, then
AP Pt + 1)) AL+
AlnP=— t+1)= =
P D= ) P(1)
But AP/P is inflation, often denoted 7, and so But we can express this in the form
s AP(t+ 1
% AT D _ Ampg+1)

P(1)
Using lower-case letters, define
plt+1)=1nP(t+1), p()—I1nP()
Then

AlnP(t+1)=InP(r+ 1)—InP(z)
=p(t+1)—p(1)

Hence, inflation can be expressed

w(t+1)=p(t+1)—p(t)
We shall use this result frequently in our modelling of inflation.




Inflation — Unemployment Dynamics
Simple Macroeconomic Model of Inflation

Goods market Definitions of variables
c=a+b(l —ix)y v =real income
i=iy—h{r— ) ¢ =real consumption
y=ctitg i =real investment

g =real government spending
7~ =expected inflation

Money market

md=ky —ur r =nominal interest rate
ms=m-—p md = real money demand
md=ms ms =real money supply

m =nominal money stock
p =price level

In equilibrium Aggregate Demand (AD curve)

J__[fH— iy +g)+ (hu)(m — p)+ h=*

» 1 — h(1 — tx) + (hklu) [ y=by+b(m—p)+bym b=>0,b6,>0 J
Ky —(m—p)

r
)




Inflation — Unemployment Dynamics
Dynamics of Simple Model

Let expected inflation to be zero

W1)=9+0.2(m— p(1))
mt+ 1) =p(t+1)—p()=1200(t)—»,) [ y=by+b(m—p)+bym b>0b,>0 J
m=35,y,=6

Aggregate Demand (AD curve)

p(t+ 1) =p(t)+ 1.200(t) — 6) = p(t) + 1.209+0.2(5— p(1))—6)  Equilibrium p*=20, 1*=0
plt+1)=4.8+0.76p(1)

pP(0)=20, p(0)=10

output sensitivity

i
expected inflation

shift from equilibrium P

initial price




Inflation — Unemployment Dynamics
Dynamic Model with Positive Inflation

Wt +1)=by+by(m(}—p(O)) +bym(t +1) Aggregate Demand (AD curve)

Wt)=by+ by(m(t—1)—p(t— 1))+ by7(1) y= bn+b|“"_P] 1 bjﬂf bl :"D, bz}u
W+ 1) =) =Apr+1)

= b(m(t) —m(t — 1)) — by(p(t) — p(t — 1)) + b7 (t + 1) — 7(1))

m(t)—m(t— 1)= A =the growth in the money supply
p(t)—p(t—1)=m(t) = inflation

(¢t 1 1) @(r)=Aw(r | 1)=accclcration in the ratc of cxpected
inflation

Ap(t+1)=b(A— 7(0))+b,Am(t+ 1) demand - pressure curve

Ay(t+ ) =b(A— () +b,Am(t+1) b,>0,b,>0 Ay(r+1)=10(15—7(r)) + 0.5A7(1 + 1)
m)=a(¥(1)—y,)+7() a>0 (1) =0.2((r) — 15) + 7=(1)
Ame(t+ 1) = B(m(1) — 7(1)) B>0 Ame(1+1) = L5(a(r) — 7(1))

A=15and y =15




Inflation — Unemployment Dynamics
Dynamic Model with Positive Inflation

Ay(t+1)=b(A—m(t)) +b,Am(t+1) b,>0,b,>0
() =a(y(t)—y)+ () a=>0
Ame(r+1)=B(m(t) — 7(r)) B=>0

Ay(t+1)=10(15— (1)) + 0.5A7(1 + 1) Ay(t+1)=177.75— 1.85¢(t) — 107(¢)
(1) =0.2(p(r)— 15)+ 7=(1) Am(t+1)=0.3(y(r)—15)
Ame(r+ 1)=1.5(m(t) — 7(t))

i Equilibrium y*=15 , m*=lambda=15
A=15and y =15

y(0)=12, 1¢(0)=12
Figure 6.7

Ay(t+ 1)=10(15— (1)) + 0.5A7(t + 1) 3
() =0.2(y(1) — 150) + 7=(1)
Ame(t+1)=0.8(m(r) — 7(1))

2000

y(0)=100, T1¢(0)=10

expected inflation

f T L] GV uJ 1
50000 ~40000 -20000 foonn 40000
0000 D'EOWO
-4000
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Inflation — Unemployment Dynamics
Dynamic Model with Positive Inflation

Ay(t+1)=b(A—m(t)) +b,Am(t+1) b,>0,b,>0 OO0

) =aly()—y,)+ () a>0 15000000
Ame(r+1)=B(m(t) — 7(r)) B=>0 D

SO00000

MECLED IMMaKIon

Ay(t+1)=(Ab; — b,Bay,+ byay,) — (bya— byBa)y(t) — b, (1)
Awe(1) = Ba((1)—y,)

Equilibrium y*=y_

)Lb] o bJBa}’n 5 b]“.]’n - (b| o — bzﬁa)
bl bl

=

A=15, y =15, b,=10, b,=0.5 a=0.2, B=0.3
Equilibrium y*=15, 1**=15
y(0)=100, 1¢(0)=10

Change the natural level of income to 150 and the parameter beta to 0.8 : y*=150, m®*=15
Change the value of beta from 0.8 to 0.3




Inflation — Unemployment Dynamics
Change in Money Supply

Ay(t+1)=b(A—m(t)) +b,Am(t+1) b,>0,b,>0
() =a(y(t)—y)+ () a=>0
Ame(r+1)=B(m(t) — 7(r)) B=>0

Set the initial income and expected (equal to actual) inflation at 150 and 15
reduce the money supply to 10

set the expectation’s coefficient to 0.3
Let monetary growth fall from 15 to 10

= =i
oy N

ected inflation
R
//




Inflation — Unemployment Dynamics

Change in natural level of unemployment

Ay(t+1)=b(A—m(t)) +b,Am(t+1) b,>0,b,>0

() =a(y(t)—y)+ () a=>0
Ame(r+1)=B(m(t) — 7(r)) B=>0

A=15, y,=15 b=10, b,=05, a=02, B=15

Consider a rise in the natural level of income to 20.
The fixed point moves to (y*,pe*)=(15,20)
Rise in the natural level of income from 150 to 180 : (y*,pe*)=(180,15)
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Inflation — Unemployment Dynamics

Continuous Model

y=10(15—m7)+0.57
a=02(y—15)+ 7

e = 1.5(7— =)

-

y=b(A—m+b,7c b >0, blp{}\

T=a(y—y,)t+ 7 a>0
w=Bm—w) B>0

y=A,—A\y— A7

K T=8/(—y,)

)

y(t)

Income path

Vi
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Inflation — Unemployment Dynamics

Exercises

W) =1240.2(m— p() ~

pt+1)—p(5)=15(y(1) - y,)
m=10 y =8

1. What is the fixed point of this model and is it stable?
2. 1f p(0)515, plot the inflation rate for t51 to 20.

- /
/ Model A Model B \
w()=9+0.2(m—p(t)) WO=94+0.2(m—p(1))
plt+1)—p(H)=12(x(1)—»,) pt+1)—p(t)=1.50() —y,)
m=35 y,=6 p(0)=10 m=35 y,=6 p(0)=10

1. What are the recursive equations for each model and what is their fixed point?
K 2. Compare the adjustment of prices in each model. /




Inflation — Unemployment Dynamics

Exercises
ﬂy(ﬁ 1)=10(20 — (1)) + 0.75A7(1 + 1) \

() =0.50p(t)— 15) + 7(1)

Aze(t+ 1)=2(z(t) — 7(1))

1. Derive the two fundamental difference equations for this model.

2. What is the fixed point of the model?

3. Derive the two isoclines and the vector forces.

4. Set up the model on a spreadsheet, and construct the trajectory of the economy in

k(y,pe)-space starting from the initial point (15,15) for t50 to 9 only /
ﬁ*[!+l}=5{lﬂ—ﬂ{f})+ﬂ.25ﬁm'f(f+]} \
(1) =0.25(y(t) — 60)+ 7(1)

Ame(t+1)=0.5(m(1) — m(1))

1. What is the equilibrium for this model?

2. Plot on the same diagram income against expected and actual inflation for t50 to 40
starting from point (y(0),pe(0))5 (40,15).

3. Now set the initial values at their equilibrium level. Derive the trajectory of the
economy for a fall in the growth of the money supply from 10 to 5.

4. Use the model in qu. 4, and set the initial values at their equilibrium level.

What are the implications of a fall in the natural level of income (a rise in the natural rate
& unemployment) from 60 to 507 /
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