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B IS — LM Dynamics
The Static Model

Goods market Definitions
C=a+b¥d 0=b=] C = consumers’ expenditure 7
Yd=Y—-Tx Yd = disposable income
Tx=Tx,+txY 0=ix=I Tx = total taxes
I=L,—hr h=0 r = interest rate - 1S
Y=C+I+G I = investmenl expenditure

G = government expenditure i
Money markel Definitions
Md=M,+kY—ur k>=>0,u=0 Md= demand for money }
Ms=M : LM
Md= Ms Ms = supply of money

b — propensity to consume

tx — tax rate

h — interest sensitivity of investment)

k — income velocity of money

u — interest sensitivity of money demand




IS — LM Dynamics
The Static Model

Goods market Definitions
C=a+b¥Yd 0=b=] C = consumers’ expenditure ]
Yd=Y—-Tx Yd = disposable income
Tx=Tx;+1xY 0=ix=1 Tx = total taxes LIS
I=i,—hr h>0 r = interesi rate
Y=C+I+G I = investment expenditure
G = government expenditure .
Money market Definitions -
Md=M,+kY—ur k=>0,u>0 Md= demand for money LM
Ms=M : -
Md= M Ms = supply of money |
S Y=(a—bTx,+1,+G)+b(1—tx)Y—hr LM My +kY—ur=M
_{a—h?"_ru+fu+G} 1—581—-1x)¥Y M.—-M kY
" h N h " uu K ™
r=A,—A,Y r=B,+B,Y
4 :{“‘hTIu"'fn‘*‘G}!A=1_h‘.1“-‘-‘] .—_M“_M k

0 h ! h B, =

I )




IS — LM Dynamics
The Static Model

C=110+0.75Yd G=1330 i
Yd=Y—Tx Y=C+I+G IS curve: r=205-0.1Y
Tr=—80+02Y Md=20+0.25Y— 10r LM curve: r==—45+4+0.025Y
1=320—4r Ms=470
Md= Mg
r r

—




IS — LM Dynamics

Instantaneous Money Market Adjustment

C()=110+0.75Yd(t—1) 1
Yd(r)= Y(1)— Tx(1) Monetary Expansion
Tx(1)=—80+0.2Y¥(r) 6 -
I(1y=320—4r(n)
G=330
Y(inh=Cn+In+G
Md(1)=20+0.25Y(1)— 10r(1) oy
Ms(1)=470 2]
Md(1)= Ms(r) y

!] L Bl L LI L

Y()=820+0.6Y(r=1)=4r(r) ¥Y(1)=909.0909 + 0.54545¥(t—1) 1o 200 2000 010 a6 0 W Al
Y
r()=—45+0.025¥(n)

Exercises

Arise in G from 330 to 350

Afall in tx from 0.2 to 0.175

Arise in b from 0.75to 0.8

Afall in k (a rise in the income velocity of money) from 0.25 to 0.3

Afall in u (a fall in the interest sensitivity of money demand) to 7 (or even zero)
Afall in h (a fall in the interest sensitivity of investment) from 4 to 2 (or even zero)
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IS — LM Dynamics
Continuous IS —= LM Model

N=a+bYd(t 3
IS <o ) IS: Y(0)=ala—bTxy+ I+ G) —all —b(1—1x)) Y(1)— ahr(1)

Yd(t)= Y(1)— Tx(t) _
Tx(t)=Txy+txY(1) LM: #{t)=B(M,— M)+ Bk Y(t) — Bur(1)

Kn)=1,—hr(r)
En=Ccn+In+aG
Y()=a(E() = Y1) a>0 r

LM Md(1)= My+ kY(t)—ur(r)
Ms(ty=M
)= B(Md(t)— Ms(r)) B=0

7]
XA
K IS, (Y=0)

IS (Y=0) Y

LM (#=0)

‘IS, (¥=0)

Y




IS — LM Dynamics
Continuous IS —= LM Model

1S C(1)=15+0.75Yd(1) ' i

a 0.75 propensity sensitivity

Yd(t)y=Y(1)— Tx(1) exog cons O™ to consume goveﬁment 2 ltor
Tx(1)=0.25Y(n)

%2 spending

Yd
.ﬂ:f} = Iﬂ . 1.525."[ l'} di.sposable Consu?nption
G= 25 autonomous e pIarIIEned Investment
En=dn+Iln+a taxes expenditures

Y(1)=0.05(E(N— Y(1)

E-Y

discrepancy

L M Md[”=ﬂ.25 }'[t}—[]ﬁr{r) 0.25 _ alpha

M.!‘“} =8 : 0.05 @ adjustgfl;t coeff

(1) = 0.8(Md(t) — Ms(r)) tax rate P : - .

& Chavnge -’ adjustment coeff
in income forr

Y=AYr)=50a—04375aY-1.525ar & B 08
F=g(Y.r)=—8B+0.258Y—0.56r initial Y money supply @ e n s

L D
interest rate

15
Md - Ms Q

discrepancy initial r

Md
money demand

money velocity u
sensitivity
Mdtor




IS — LM Dynamics

Monetary Expansion

|S C(n=15+0.75Yd(1)
Yd(1)=Y(1)— Tx(r)
Tx(1)=0.25Y(r)

1(1)=10—1.525¢(1) Monetary expansion
G=25 16
En=dn+Ilin+a 14
Y(1)=0.05(E(H— Y(1)) 12
10 4
LM Mdwy=0.25¥(1)—0.5¢1) f ol
Ms(r)=8 B
F(1)y=0.8(Md(t)— Ms(r)) 4
] E
0 T N .
Y=ﬂ }‘:r} =50a—04375aY—1. r interest rate vs. Y Income ! ?2 h

80

F=g(Y,r)=—8B+0.258Y —0.5f

Y Income

1 135 16 18.5 21
r interest rate
W equilibbrium @ Runb5 m Runé
B Run7 W Rung8 B Run9




IS — LM Dynamics

Fiscal Expansion

1S C(1)=15+0.75 Yd(1)

Yd(1)= Y(1)— Tx(t)

Tx(1)=0.25Y(r) Fiscal expansion

(1) =10—1.525¢(1)

G=25 %1

En=C)+IN+G )

Y(r) =0.05(E(t)— ¥(1)) . /
LM Mdy=025(1)—0.51) |

Ms(r)=8

F(t)=0.8( Md(t)— Ms(1)) 61

' B0 62 B4 EIEi £l T 7 T4

Y=AY,r)=50a—0.4375a Y —1.525ar v
F=g(Y,r)=—8B+0.258Y —0.58r




IS — LM Dynamics

Combined Fiscal and Monetary Policy

1S C(1)=15+0.75Yd(1)
Yd(n)=Y(t)— Tx(1)
Tx(1)=0.25Y(r) Fiscal and monetary expansion
I(1y=10—1.525¢(1) -
G= 25 (7 4
En=dn+Ilin+a 16 -
Y(1)=0.05(E(1)— Y(1)) oy

LM Mdin=025v(1)-0.5¢1) g
Ms(r)=8 1 -
(1) =0.8( Md(t)— Ms(1)) b

Y=AY,r)=50a—0.4375a Y —1.525ar Y
F=g(Y,r)=—8B+0.258Y —0.58r




IS — LM Dynamics
Discrete Version of IS — LM Model

1S C(ty=a+bYd(r)
Yd(t)= Y(t)— Tx(1)
Tx(t)y=Txg+txY(1)
I(t)y=1,—hr(t)
Ein=dn+ln+ac
AYir+ D) =alE(nN— Y1)

IS: AY(t+1)=ala—bTx,+I,+ G)—a(l —b(1—1x)) Y(1) — ahr(1)
LM: Ar(t+1)= B(M,— M)+ Bk Y(t) — Bur(1)

LM Mdit)= M+ k Y(t)—ur(t)
Ms(n=M
Ar(r+1)=B(Md(1t)— Ms(1))

Monetary expansion Fiscal expansion with r ceiling
16 1 8
14 4 175
12 4 17
) 12 L1851
e 18
‘d 155 1
i 15
0 . : . : : i : 145 - . . .
B0 B2 e84 e 8 70 72 74 a = it i o
Y




IS — LM Dynamics
Interest Rate Celling

AY(t+1)=0=62a—0.4375aY" —1.525(17.5)
Y*=80.7143




Exercises

IS — LM Dynamics

/C(0)=110+0.75 Yd(t — 1)
Yd(r)= Y(r) — Tx(r)
Tx(1)=—80+0.2 ¥(1)
(1) =320—4r(r)

G=330
Y(in=Cln+Kn+G

Instantaneous money market adjustment and sluggish \
goods market adjustment.

Plot the trajectory of the economy in (Y,r)- space starting
from the initial equilibrium for each of the following. Treat
each one separately and assume the change takes place

Md(1)=20+0.25Y(r)— 10s(1) In period 1.
Ms(1)=470 1. Fall in G from 330 to 250
Md(t)= Ms(1) 2. Fall in Ms from 470 to 400 /

ﬂ'{r}za-l-b}’d(f}
Yd(t)=Y(1)—Tx(¢t)
Tx(t)=Tx,+txY(1)
I(ty=1,— hr(1)
EnN=Ct+KN+G
Y(=alE()— Y(1)) a=>0
Md(t)= M, +kY(t)—ur(t)
Ms(ty=M

Qr} = B(Md(t)— Ms(1)) B>0

illustrate possible trajectories for the economy in (Y,r)- \
space for each of the following

1. Afall in government spending

2. A fall in the money supply




Exercises

IS — LM Dynamics

ﬁr] =15+0.75 Yd(1)
Yd(t)=Y(t)— Tx(1)
Tx(r)=0.25Y(1)
I(r)=10—1.525r(1)
G=25
En=C0+K0)+G
Y(1)=0.05(E(t)— Y(1))
Md(1)=0.25Y(1)—0.5r(¢)
Ms(H)=8

w} =0.8(Md(1) — Ms(1))

Establish the new equilibrium and to construct trajectori@

for the following events (

1. Afall in the money supply from 8to 5

2. Afall in business expectations resulting in a fall in
autonomous investment from 10 to 5

3. Arrise in savings at all levels of income, resulting in a

fall in autonomous consumption from 15 to 12

/

ﬂr; —a+bYd(r)
Yd(t)= Y(t)— Tx(¢)
Tx(t)=Tx,+tx ¥(1)
I(t)y=1,—hr(1)
En=C+1H)+G
AY(t+ 1)y=a(E(r)— Y(1))
Md(t)=M,+k Y(t) —ur(?)
Ms()y=M
Ar(t+ 1) = B(Md(t) — Ms(t))

\_

Set up model using the parameter values from the
previous model. What are the new equilibrium and the
trajectory of the economy for the following events

1. Arise in autonomous taxes from 0 to 10?

2. A fall in the money supply from 8 to 5

Let beta=3. What is the new equilibrium and the trajectory

of the economy for the following events
1. Afall in G from 25 to 227
2. 2.Afallin M from 8 to 5?

<
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