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1 Introduction

The overview of basic macroeconomic

models

The goods and
services market Aggregate
* Planned aggregate supply
expenditure ] Connections between * Equilibrium with
*C+1+G the goods and aggregate demand
* Aggregate output services market and creates
(income) (Y) the money market * Equilibrium interest

— rate (r)

* Equilibrium output

The money Aggregate (income) (Y*)
market demand * Equilibrium price
*The money supply level (P¥)
*The money demand |
*Interest rate (r)

Remember our earlier depiction of the interactions between goods and money markets.

In fact, we can depict the interaction between the two markets via mapping their equilibriums.

And this is what led to the IS (goods market equilibrium) and LM (money market equilibrium) model

The “interest rate” provides the link between the money market (what its equilibrium determines) and

the goods market (interest rate determines investment).

— The “interest rate”, therefore, will be the key variable in IS-LM model. We want to plot the
relationship between “interest rate” and “output” that arises from the equilibriums in each of the

market.



2 The Goods Market and the IS Curve

2.1 IS (Investment and Saving) curve : meaning

e Represents what is going on in the market for goods and services.
e Remember our “Keynesian Cross” model (DAE and Output equilibrium)

e IS (Investment and Saving) curve

2.2 Plotting the IS curve

e We will be plotting the IS curve from the relationship between the interest rate and equilibrium output

in the goods market.

e The derivation can be achieved through plotting what happens to the DAE &Y equilibrium when the

interest rate changes.

DAE IS Curve



2.3 Slope of the IS curve

e rt=1|l=DAE|=Y|

e slope of the IS curve depends on MPC and interest elasticity of investment

is high. Big change in interest rate, small change in Y in the opposite direction

— ISissteep;

Y
. Ar | . . . . .
— IS is flat ; AY is low. .......... change in interest rate, .......... change in Y in the opposite
direction
1. MPC;
— high MPC ; DAEis ................ ; income multiplier ..............

—-rt=1]=DAE |=Y | ........
— high MPC, IS iS ..coeevvennnnee.
2. Interest elasticity of investment

— high interest elasticity of investment (investment is very sensitive to change in interest rate)

; interest rate increases by a little, investment decreases a lot.

—rt=14 ... = DAE|=Y | e



2.4 Shiftness of IS curve:

e IS curve shifts to the left can be caused by
e IS curve shifts to the right can be caused by

e How fiscal policy shifts the IS curve ? Expansionary fiscal policy, Contractionary Fiscal policy

2.4.1 IS shift to the right : Expansionary Fiscal Policy
DAE IS curve

2.4.2 IS shift to the left : Contractionary Fiscal Policy
DAE IS curve




2.4.3 Size of IS shift

e (horizontally measure = holding r constant) : How does fiscal policy affect IS Curve?

Size of IS shift (horizontally measure = holding r con-

stant) : How does fiscal policy affect IS Curve?

e Suppose G increases for 1 unit, how does IS

shift? to what direction and by how much?

e Suppose T increases for 1 unit, how does IS

shift? to what direction and by how much?

e Suppose BB increases for 1 unit, how does IS

shift? to what direction and by how much?

3 The Money Market and the LM Curve

3.1 LM curve : meaning
e .M (Liquidity and Money) Curve

e Remember the equilibrium between money supply and money demand

Hold the price constant.

With there’s a change in output, money demand will shift, and the equilibrium interest rate will change

accordingly.

The LM curve simply summarizes what happen.

3.2 Plotting the LM curve




3.3 Slope of the LM curve

e slope of the LM curve depends on money demand elasticity of income
: Ar . . : . o S
— LM is steep ; — is high, small change in Y, big change in r ; in the same direction

AY

) Ar . ) ) ) .
— LM is flat ; AY is low, ...... changeiny, ....... change inr ; in the same direction

Y t= M= r 1

Money demand is highly sensitive to income change

— Y talittle = M1 ......... =77 ...
— LMiS e,
e Money demand is lowly sensitive to income change
- Y talot= M1 ... =rt...
— LMiS e

Money demand is highly sensitive to interest rate change

-Yt = Mo but MS........... = then, r........ (¢ T ) to make M“....... (offsetting the

previous increase in M? to make money market in equilibrium again.)

Money demand is lowly sensitive to interest rate change

-Y 1t =Mt but MS........... = then, r........ (G I ) to make M....... (offsetting the

previous increase in M? to make money market in equilibrium again.)

3.4 Shiftness of the LM curve

e LM curve shifts to the left can be caused by

e LM curve shifts to the right can be caused by



3.4.1 LM shifts to the right : Expansionary Monetary Policy
Money Market LM curve

3.4.2 LM shifts to the left : Contractionary Monetary Policy
Money Market LM Curve

3.4.3 Change in Money Demand : Money demand increases for all levels of interest rate (r) and (y).

Money Market LM Curve




IS

LM

Derivation
Equilibrium in the goods market
r1t=I..= DAE....= Y......

Derivation

Equilibrium in the money market

rand Y has ................. relationship rand Y has ................. relationship
IS has .....cceueeeee. slope LM has ................ slope
Slope of IS depends on Slope of LM depends on
1. MPC 1. Money demand elasticity of income
e high MPC ; DAE is ................ ; income multiplier e Money demand is highly sensitive to income

o rt=I1|=DAE|=Y | coveeee.

e high MPC, IS is .....cccceeeenne

2. Interest elasticity of investment

e high interest elasticity of investment (investment is
very sensitive to change in interest rate) ; interest

rate increases by a little, investment decreases a lot.

change

Y 1 alittle = M? 1 ......... =71

2 Money Demand Elasticity of interest

e Money demand is highly sensitive to interest

rate change

oY1t =M 1. but MS........... =
then, r must........ (€ I—— ) to make M“.......
(offsetting the previous increase in M? to make

money market in equilibrium again.)

® LMiS .coovvveviiinnnnn.
flatIS ; ..... MPC ......... e’ flat LM ; ..... e}(Ad ......... eg\dd
Shift in IS Shift in LM

G 1= IS shifts to the .............

T 1= IS shifts to the .............

G 1 by equal amount as T T=> IS shifts to the..............
CorI1 forall levels of ¥ and Y

= IS shifts to the ...............

MS 1 = LM shifts to the ...............
MS | = LM shifts to the ................
M? 4 for all levels of ¥ and Y

= LM shifts to the ...............

P 7= LM shifts to the ................




4 The Equilibrium between IS-LM

4.1 Simutaneous Equilibrium

e Putting the IS curve and LM curve together, we get the simultaneous equilibrium of the goods market

and the money market.
e Note that what we will know will be the equilibrium interest rate and the equilibrium output.

e And also note that this is the short-run depiction.

At the equilibrium,

e (YE,rE)is on both IS and LM ; both goods mar-

ket and money market are in equiloibrium

e other points is not on both IS and LM ; either
of the two markets is not in equilibrium or both

market is not in equilibrium

e there will be adjustment to equilibrium

4.2 Adjustment to IS curve;
adjustment to IS curve in the goods market

1. A point above IS curve ; Y ..... DAE

Actual Ainventory......

Planned Ainventory

e inventory ........

producers will produce ..........

v

2. A point below IS curve ; Y ..... DAE

e Actual Ainventory......

Planned Ainventory

e inventory ........

v

e producers will produce ..........
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4.3

4.4

Adjustment to LM curve

v

v

Adjustment to equilibrium

adjustment to IS curve in the goods market

11

1. A point above LM curve ;

e for the level of interest rate, Y is too .........

e Money demand is too ........

There is excess money ...........

People will ......... bonds , bond price ........

e interest rate ..........
2. A point below LM curve ;

e for the level of interest rate, Y is too .........

e Money demand is too ........

There is excess money ...........

People will ......... bonds , bond price ........

e interest rate ..........

e any point not on IS or LM or both will adjust
until it falls to both IS and LM

e adjustment will take place in goods market or

money market or both

e cquilibrium is at the interesection between IS
and LM



S Application of IS-LM to explain policies

5.1 How fiscal policy shifts the IS curve and the equilibrium in the IS-LM model.

5.1.1 Expansionary Fiscal Policy

amount

For the case G 1 ; G 1= r 1= [ | is called “crowding out effect”.

e Balance budget change ; G

12



5.1.2 Contractionary Fiscal Policy

13

e Balance budget change ; G

amount




5.2 How monetary policy shifts the LM curve and the equilibrium in the IS-LM

model.

5.2.1 Expansionary Monetary Policy

— OMO ; central bank ........ bonds

— Bank rate .........

14



5.2.2 Contractionary Monetary Policy

5.2.3 Other Analysis

e the IS-LM model can be used to explain the simultaneous use of fiscal and monetary policies.

o the IS-LM model can be used to explain shocks to consumption, investment, and money demand.

15



6

Understanding policy effectiveness

IS-LLM model can be used to understand how policy can be effective or not.
Policy effectiveness : size of the change in Y when there is a change in an economic policy
small change in economic policy — ............. change in Y — . the policy is effective.

The key is to understand when IS or LM curve is flat or steep.

IS will be flat when LM will be flat when

Interest elasticity of investment is (¢]) .............. money demand elasticity of interest rate (S’Md)is

When the LM curve is steep, monetary policy will be effective.

And when the IS curve is steep, fiscal policy will be effective.

6.1 Fiscal Policy Effectiveness
1. Expansionary fiscal policy (G 1)
If real interest rate remains the same (7) , DAE shifts ...........
= output (Y) ........... for all level of .....
= IS shfit to the ........... ; the size of shiftis ............ AG
2. AsY ........... , Real money demand ............. ,
Excess ............. s eeeeeeeens bonds, Bond price ............ and equilirbium interest rate ...........
AST .o, , Investment .............. ,output ............. (move along IS curve)
the second effect is called .....................
total effect = the sum of the two effects
Hence,
Gt — 7 , DAE... & Y....
pY ]
MS
Y. , Md ...... , = T..... — 1 - Y...
P
** The larger € is, crowding out effect is ................ and fiscal policy is ........c.......
** The larger EZ\/M is, crowding out effect is .............. and fiscal policy iS .......c.cc......

16




o IS flat e IS steep

the steeper the IS, the ............... effectiveness fiscal policy is.
e LM flat e LM steep
the steeper the LM, the ............... effectiveness fiscal policy is.

17



6.2 Monetary Policy Effectiveness
e Monetary policy

MS
Expansionary Monetary (MS 1) = - shift to the ...........

Excess .......... , people .......... bonds,
bond price ......... LT for all levels of .....
LM shifts to the ...........
Asr..... , investment .......... — output (Y) ........ (move along IS curve)
w’l‘ Vs M.......
== ]
Excess.........
\L Y ......

I...
** The larger € is, Ainterest rate has a........... effect on I . Thus, monetary policy is .................
** The larger ESW, is, Ainterest rate has a........... effect on Money demand. When MS 7, to eliminate
the Excess M°, Money demand must ........ . In this case, it requires a ........... decrease in r. As
rdecreases by a little , investment ...... by a.......... .Asaresult, Y ....... by a.........

18



o IS flat e IS steep

the steeper the IS, the ............... effectiveness monetary policy is.
e LM flat e LM steep
the steeper the LM, the ............... effectiveness fiscal policy is.

19



7 Linking IS-LM to Aggregate Demand

7.1 Derivation of AD curve

e We can use IS-LM to plot the relationship that underpinned the AD curve.

e Why, as price level rises, output falls.

ISLM Aggregate Demand (AD)

e A change in price level shifts the LM curve, resulting in the new equilibrium output.

e The change in output resulting from the change in price represents a movement along the AD curve.

7.2 Shift in AD curve

e Suppose the governements uses expansionary fiscal policy/ contractionary fiscal policy

ISLM AD

20



e Suppose the central bank uses expansionary monetary policy/ contractionary monetary policy

ISLM AD

8 Equations

8.1 IS - Equation

e C=a.bY?
Leakage = Injection
o [ = I(). nr
............................. T T Tt e G=G
[ ] T = TO
Solve for IS : Equilibrium in Goods Market, take ......... as given. Solve for .........c.cceeeeennee.

[Cl—l—lo—i—Go—bTo]— L r

IS tion: Y =
e IS equation T %

1-0

AY
lope: — =
e Slope A

Slope‘ =

21



8.2 The LM equation

M? — MS

M3
0
Real money Demand =  Real Money Supply ° 2
= real money supply
Nominal money supply

L(Y’ r) = Price level [ ] Md = CO...ClY ..... CZT

Solve for LM : Equilibrium in Money Market, take ......... as given. Solve for ...................
co M5 Y
e [Mequation: r = — — — + —
C2 C2 C2
. Slope‘ =
8.3 Equilibrium
M5 Y
e LM equation: r = C—O——+C1_
C2 (6)) (6]

i
1_b[a—|—lo—|—G0—bTo]—1_b}’

e At equilibrium, (r*,y*) makes both equations hold true.

e [Sequation: Y =

e Solve for equilibrium

1
Y= |:(1—b) +i1(C1/C2)

} [a—i—Io—FGo—bTo—l-é—l(MS—Co)}
2

Y =

{(1 —b) +1i1(C1/Cz)} {(1C_2b) (CO_MS) +%[Q+IO+G_ZJT]}
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