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Towards the [S-LM model

Chapter 3 looked at the goods market.
Chapter 4 looked at the financial market.
We now look at goods and financial markets together.

We aim at a framework that models the SHORT RUN equilibrium in our
economy (in both the goods and the financial markets), and how it is
affected by changes in demand and supply (of goods and of
money/bonds).
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We want to answer this question:

What can affect and
determine the joint
equilibriumin both goods
and financial markets?

What's the role of

o Fiscal policy (G, T)

o Monetary policy (i)
Graphically, we will highlight
the link between interest
rate i and overall output Y

Equilibrium in Financial Markets
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The goods market and the [
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The goods market and the IS relation

e Inequilibrium: productionY =demand Z, which we defined as ...
Y=Z=CY —T)+1+G

o Fornow we drop the explicit linear consumption function, back to a generic “C”
function of Y,

o Inthe model developed in Chapter 3, investment was assumed to be constant for

simplicity.
e We now realise that investment-spending depends on production Y (or
sales)and the interest rate . I = I(Y,)

(+' _)
o Higher production might require new machines or plants

o Higherinterest rates makes it harder to borrow money to fund investment spending,
and makes lending more attractive than purchasing investment goods.

o We do not distinguish yet between nominal and real interest rate
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Demand, Z
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From the Z/Z curve to the IS curve:
same model, different graphical space
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The demand function(callitZ2)is ZZ =C(Y — T)+ I(Y,i))+ G
So equilibrium in the goods market becomes: ' "o
Y =CY -T+ IY,D)+ G
* Demand
Draw the ZZ it in the (Y,ZZ) space 7

o ZZisagenericcurve, we do not know

X
N

its specific shape (no assumptions yet) N ) L

Why demand is increasing in & | é

£ [ 74

output? & i 7

o Multiplier effect: output>income—> | ///

—>increase in consumption->demand... i 7

o New assumption on investment (invisible i /

in the graph): 150 i Z

outputincreases—> |l increases 2 v /§
—>demand increases output, ¥

Equilibrium still requires that demand for goods is equal to output (“A”)
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We now ask: how does output respond
to changesin the interest rate?

o We will call this the “IS relation”, which will
model how output responds to changes in
the interest rate

We already have all the info to work it
out
Y=CY -T)+ I(Y,)+ G

+ + -

Ifiincreases, land ZZ drop = Y drops
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We now ask: how does output respond
to changesin the interest rate?

o We will call this the “IS relation”, which will
model how output responds to changes in
the interest rate

We already have all info to work it out

Y=CY -T)+IY,D)+ G

+ + -

Ifiincreases, land ZZ drop = Y drops

We can draw the same relationship in
the space(Y, i): that's the IS curve

o We do not specify an analitic form

Interest rate, i
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Demand, Z

IS curve

Output, Y
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Y =CY —-T)+ I(Y,i)+ G
The IS relation models how output
responds to changesinthe interest
rate

Anincreasein the interest rate
decreases the demand for goods at
any level of output, leading to a
decrease in the equilibrium level of
output.

Equilibriumin the goods market
implies that an increase in the interest
rate leads to a decrease in output.

The IS curve is therefore downward
sloping.

Interest rate, i

IS curve

Output, Y
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Y =CIY —T)+ I(Y,)+ G

+ + -

Interest rate, i

Interest, i

The IS curve shows the direct link

IS curve

betweenY andi i N

What if something other thani
changes, suchas G, or T?

Suppose taxesincreasefrom Tto T

IS’ (for T > T)

At a giveninterest rate, disposable Y’ 4
income drops = consumption drops = Bt
demand for goods drops =(multiplier)> equilibrium output drops from Y to Y.

o ThelScurve shiftsto the left: at a given interest rate, the equilibrium level of output is lower
than it was before the increase in taxes

More generally, any factor that, for a given interest rate, decreases (increases)
the equilibrium level of output causes the IS curve to shift to the left (right).
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IS relation: what happens to Y when i changes

Nt

Y =CY —T)+ I(Y,)+ G

+ + -

e (Canwe guessthe shape forthe IS relation? Not without assumptions.

o Assumptions: both consumption and investment are linear functions
C(Y—T)=C0+C1(Y—T) I(Y,l)=d0+dly_d2l

m  withc,>0; O<c;<1; dy d;, d,>0; ¢, +d; <1

e Then
Y — [CO + Cl(y—T)] + (do + d]_Y_ dzl) + G

e Solvefory:

[
Y_Ll—(Cl-l-dl)(CO+dO—C1T+G)_1—(C1+d1j

d 1 if iincreasesby1, Y
2 [ decreases by this amount

if G or cyordyincrease by 1, Y

increases by this amount -
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ISrelation | Y = C(Y — T) + ](Y’ i) +

+ + -
e (Canwe guessthe shape forthe IS relation?
e Underlinear assumptions for C and |, we found:
1 d,

Interest rate, i

Y = co+dy—ciT+G)— [
1—(C1+d1)(0 ° ) 1—(c; +dy)
e |[sthisthe equation forthe curve plottedin i S curve
the diagram in this slide?
e No: the diagram hasion the vertical axis, so we
should solve for i Qutput, ¥
| = i (co+ dy — ¢, + G) _(1 —(a+dy) Y if Yincreases by 1, i decreases by this amount.
d, L d, This is the slope we see in the curve we draw

o This formulais only used to graph the IS relationship

o We preferto use the equation where Yis on the left and i on the right, because the
variable which the policy can easily change is i. So it makes sense to ask: what happens to
Y if I changes?
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Wrap-up: the IS relation

e |Srelation: all the combinations of iand Y that are consistent with
equilibriumin the goods markets(demand of goods = supply of goods)
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The Financial markets and the
M relation
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The Financial markets and the LM relation

Recall equilibrium in financial markets: Ms=MP > M= €Y L{i)

We prefer to deal with real income (Y) for practical purposes(in the
goods market we focused on real income).
o Recallthat Y =€Y / GDP deflator (=P), therefore €Y=Y *P

Dividing both sides of the equation by P, we get M — M> M _ YL(i)

P P P
o real money supply equals the real money demand,

which depends on real income Y, and the interest rate |

M .
— = YL(i) is the equation we use for finding the LM relation

LM relation: all the combinations of i and Y that are consistent with
equilibriumin financial markets(demand of money = supply of money)
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M .

F — YL(l)

LM relation: all the combinations of i
and Y that are consistent with
equilibriumin financial markets
(demand of money = supply of

money)

We want to draw the LM relationin
the same space of the IS
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%= YL(i)
We want to draw the LM relation in the
same space of the IS

Old textbooks: central banks control
the money supply.

Suppose we are in A, the central bank
wants the money supply =M

An exogenous shock increases income
Demand for money rises

Dis-equilibrium: demand > supply of
money.

To go back to equilibrium by keeping
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the money supply intact, the interest

rate should increase
Money, M
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Therefore the LM curve would be positively sloped: equilibriumin the
financial markets require that, if Y rises, the interest rate rises(and

viceversa)
Yi . Yi
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Rate of Interest
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(a) Equilibrium in the Money Market at (b) Constructing the LM Curve
various Levels of Income
Fig. 20.2. Derivation of LM Curve
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% = YL(i)
Assume that, as in reality, the central bank
aims at a given level of i, not of M. They are

ready to adjust the money supply to achieveit.
Suppose we are in A, Money supply=M
an exogenous shock increasesincome

To keep the money supply intact, the interest
rate should increaseto i’

BUT if the central bank wants to keep i
constant, they can increase money supply!

o FromMtoM1
So they adjust M to keep i constant

Hence: Y increased fromY toY’, but the
equilibrium in the financial market is
maintained at the same interest rate (because
M has increased)

Interest rate, i

‘,‘l

N

NN SN
NNk

\\\\‘
A RS-

«©
~J



\
N

Therefore, the LM relation can be represented with this peculiar curve

The central bank chooses an interest rate, i , and adjusts the money
supply so as to achieve it. For any level of production.

Thisis why, ev?v? though the LM
relationship is — = YL(i) , you will

Interest rate, i
|

often see it written anddray»_

i=1

The latter conceals the mechanics of

Lm

change (effects on money supply and Y),

S0 it's better to remember both the equations outpdt, ¥

N

RN e

Q \\\ _aah.-

(de)
O



B UNIVERSITA ING’S
- gs._: DEGLI STUDI College
“"ii.rf" DITRIESTE LONDON

Ludovico Carrino

Associate Professor, University of Trieste
Visiting Senior Lecturer, Department of Global Health & Social Medicine, King's College London

https://deams.units.it/it/dipartimento/ persone/carrino-ludovico/20200
ludovico.carrino@units.it



	Diapositiva 1: 02 – Analysis in the short run The goods market (Ch 3)
	Diapositiva 2
	Diapositiva 3: Good news for employment, bad for stocks?
	Diapositiva 4
	Diapositiva 5: Macroeconomics questions we would like to answer
	Diapositiva 6
	Diapositiva 7: Remember this on the short, medium and long run
	Diapositiva 8: My research agenda: public economics
	Diapositiva 9: Research network
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12: The Goods Market
	Diapositiva 13: The Composition of GDP: the “spending” definition
	Diapositiva 14: Assumptions on short-term economy
	Diapositiva 15: Aggregate Demand for Goods (Z)
	Diapositiva 16: Components of aggregate Demand: consumption
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21: Components of aggregate Demand: investment spending
	Diapositiva 22: Components of aggregate Demand: Government spending  and taxation
	Diapositiva 23: Determination of short-term equilibrium Output in a linear model
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29: Consumer Sentiment indices (Conference Board and OECD)
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37: Analytical derivation of equilibrium output
	Diapositiva 38: Summary
	Diapositiva 39: Adjustment timing
	Diapositiva 40: The crisis of 2008–9
	Diapositiva 41: Paradox of thrift
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44: FOCUS: The Lehman Bankruptcy, Fears of Another Great Depression, and Shifts in the Consumption Function
	Diapositiva 45
	Diapositiva 46: Exercise 1
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49: 02 – Analysis in the short run Investment spending, saving and financial markets  (Ch 3, 4)
	Diapositiva 50: Investment-spending = saving An alternative condition for the Goods—Market Equilibrium  Introducing financial markets
	Diapositiva 51
	Diapositiva 52
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55: Investment Equals Saving: An Alternative Way of Thinking about Goods—Market Equilibrium
	Diapositiva 56
	Diapositiva 57
	Diapositiva 58: Financial markets
	Diapositiva 59
	Diapositiva 60: Financial Markets
	Diapositiva 61: Semantic Traps: Money, Income, and Wealth
	Diapositiva 62
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65: The Demand for Money 
	Diapositiva 66
	Diapositiva 67
	Diapositiva 68: Supply and demand: Determining the interest rate
	Diapositiva 69: CENTRAL BANKS SET INTEREST RATES, NOT MONETARY AGGREGATES
	Diapositiva 70
	Diapositiva 71
	Diapositiva 72
	Diapositiva 73
	Diapositiva 74
	Diapositiva 75: Interest rates, bond prices and yields
	Diapositiva 76: How open market operations change the interest rates
	Diapositiva 77
	Diapositiva 78: 02 – Analysis in the short run IS-LM Equilibrium in goods & financial markets  (Ch 5,6)
	Diapositiva 79: Towards the IS-LM model
	Diapositiva 80: We want to answer this question:
	Diapositiva 81: The goods market and the IS relation
	Diapositiva 82: The goods market and the IS relation
	Diapositiva 83: From the ZZ curve to the IS curve:  same model, different graphical space
	Diapositiva 84
	Diapositiva 85
	Diapositiva 86
	Diapositiva 87
	Diapositiva 88
	Diapositiva 89
	Diapositiva 90
	Diapositiva 91: Wrap-up: the IS relation
	Diapositiva 92: The Financial markets and the LM relation
	Diapositiva 93: The Financial markets and the LM relation
	Diapositiva 94
	Diapositiva 95
	Diapositiva 96
	Diapositiva 97
	Diapositiva 98
	Diapositiva 99: Putting the IS and LM relations together
	Diapositiva 100
	Diapositiva 101
	Diapositiva 102: Economic policies and IS-LM equilibrium
	Diapositiva 103
	Diapositiva 104
	Diapositiva 105: Using a policy mix
	Diapositiva 106
	Diapositiva 107
	Diapositiva 108: Focus: The U.S. Recession of 2001
	Diapositiva 109: Focus: The U.S. Recession of 2001
	Diapositiva 110
	Diapositiva 112: Introducing real interest rates and risk premiums in IS-LM  (ch.6)
	Diapositiva 113: Real interest rate
	Diapositiva 114
	Diapositiva 115
	Diapositiva 116
	Diapositiva 117
	Diapositiva 118
	Diapositiva 119
	Diapositiva 120: Risk and Risk Premium
	Diapositiva 121: Risk and Risk Premium
	Diapositiva 122: Risk and Risk Premium
	Diapositiva 123
	Diapositiva 124
	Diapositiva 125: Including risk in IS-LM Model
	Diapositiva 126
	Diapositiva 127
	Diapositiva 128
	Diapositiva 129
	Diapositiva 130
	Diapositiva 131



