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The I1S-LM Model

This set of notes expands the Keynesian model with effects to incorporate the monetary sector.
This model is popularly known as the IS-LM model, and allows for both fiscal and monetary
policy multipliers.

1 Derivation

To allow for a role for money, let’s first modify the model. On the real side of the economy,
everything is the same, except for equation (5), for investment.

(1) Y =AD Output equals aggregate demand, an equilibrium condition
(2) AD=C+1+G+EX —-IM Definition of aggregate demand

3) C=CO+c(Y-T) Cons. function, C is the marginal propensity to consume
4) T=TA+tY Tax function; TA is lump sum taxes, t is tax rate.

(5) | =IN-Dbi Investment function

(6) G=GO Government spending on goods and services

(7 EX = EXP +vq Export spending

(8) IM = IMP +mY —nq Import spending

The only essential difference is that investment spending now depends on the interest rate. The
coefficient b is the interest sensitivity of investment. Since income now depends on interest rates,
which is endogenous, then solving equations (1)-(8) yields an equation of a line.

(25) |Y =a[A+EXP - IMP +(n+V)q-bi] <IS curve>

~ . A+EXP-IMP+(n+v)q (1-c(I-t)+m
@) 1= b ‘( b jY

This expression means that for lower levels of interest rates, investment, a component of
aggregate demand, is higher, and thus income is also higher.

<IS curve>

We introduce the monetary sector by setting out money supply and money demand.

Eg.No. Equation Description
d s
(26) MT = I\g Equilibrium condition
MS M
27 =— Money suppl
(27) S y supply
M d
(28) ——=kY —hi Money demand



Substitute (27) and (28) into (26), to obtain:
(29) % =KkY —hi -h (K) is the interest (income) sensitivity of real money demand

Solving for the interest rate yields:

TEG] e

There are two unknowns, and two equations. To figure out equilibrium income and equilibrium
interest rates, one would need to solve the system. This is shown in the appendix. For now, I'll
merely show the answer, and relate it to the graphical depiction.

(30)

1

3D Y, :&{K+ EXP — W+(n+v)q+(%j(gﬂ where o =

1—c(1—t)+m+b:

Notice that equilibrium income now depends on the level of autonomous spending, the real
exchange rate, and the money stock (in real terms). The equilibrium interest rate is a complicated
function of autonomous spending, real exchange rate and the money stock. To obtain this value,
one would substitute (25) into (30). This is done in the appendix.

The equilibrium income level and interest rate is depicted in the figure below:
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Figure 1



One can see that the IS curve has a slope that depends upon the parameters by solving (25) with |
on the left hand side, as in equation (25”). Note:

e The position of the IS curve depends upon A, IMP, EXP, and q.

e The position of the LM curve depends upon the real money stock, (M/P).

Only at the combination of ip and Yy is it true that both the goods market and the money market
are in equilibrium (Y=AD and M°= M¢ respectively).

2 Policy in the IS-LM Model

Notice that if one increases A, EXP, or g, then the vertical intercept increases, which is the same
as the IS curve shifting out rightward. If one increases M when P is constant, then M/P rises, and
the LM vertical intercept shifts down, which is the same as the LM curve shifting out rightward.
In the former case, output increases, and interest rates rise. In the latter, interest rates fall, and
output rises.

(A+AA+EXP - IMP)+(n+Vv)q
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Figure 2

Notation: A'= A+AAand Y, —Y, = GAA .

Notice that the increase in output @AA is smaller than that which would have been implied by
the simple Keynesian multiplier (aAA).



The reason the increase in output is less in this system is because of “crowding out”. Higher
output leads to higher money demand which, given a constant money supply, results in a higher
equilibrating interest rate. The higher interest rate depresses investment, thus offsetting in part
the increase in output.

(A+EXP - IMP) +(n+Vv)q
b

Figure 3
Note: M'= M +AM ,and Y, —Y, = a(b/n)A(M / P)

Interest rates fall, resulting in a higher level of investment, thus a higher level of aggregate
demand and hence output.

How can one solve for the change in income resulting from changes in policy variables
analytically? Take equation (31), and break it up into the constituent changes (i.e., take a total
differential):

3B Y, = &{Kjt EXP — IMP + (n+V)q +(%}(gﬂ

(32) AY= d[AA+ AEXP — AIMP + (n +V)Aq + (%j A(%ﬂ

For changes in government spending only:



33) AY=aaG0 > A _4
AGO
For changes in money only (with prices constant):
d S
(34) M = M > AY = &(Ej
P P  A(M/P) h

3. Monetary Policy in Practice

In news accounts, we don’t see monetary policy described as changes in the money stock.
Rather, we hear the target interest rate, i’ *°* (in the US, the Fed Funds rate) is being raised or
dropped. How does this fit into the model? One way is to interpret the Fed as changing the
money supply as the IS curve shifts around to keep the interest rate at i’ "%,

In Figure 4 below, when the IS curve is at the position consistent with autonomous spending
level Ao, the central banks positions the LM curve to intersect the IS curve at i’ %, with money
supply My. When the IS is shifted out due to a higher level of autonomous spending level A, the
central bank increases the money supply to My, so that the IS and LM curves still intersect at

i"9" When the IS is shifted in, the central bank intervenes again, pulling in the LM curve.
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Figure 4. LM and Effective LM Curve
When the central bank undertakes this approach to monetary policy, one can think of a horizontal
“effective LM” curve. The central bank in normal times affects output by dropping or raising the

target interest rate, and thereby shifting down or up the “effective LM” curve.

As the target interest rate is lowered, investment rises, thereby increasing output. Notice that the



central bank might increase the target interest rate when output rises due to exogenous shifts in
the IS curve. But for now, we’ll assume the central bank exogenously sets the target interest rate.
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Figure 5. Monetary Policy with Effective LM Curve

Appendix
Solving the IS-LM System Algebraically

To solve for equilibrium income, substitute the equation (30) <LM> into (25) <IS>:

(25) |Y=a[A+EXP - IMP +(n+V)q-bi] <IS Curve>

30) i= —(lj (Ej T (Ejv <LM Curve>

(Al) Y= c—z[m EXP —IMP +(n+V)q —b<—(%j(g) +(%)Y>}

Bring the multiplier and the Y term to the left hand side.

(A2) Y(l—c(l—t)+m+%} = A+EXP - W+(n+v)q+(%)(%j

Divide both sides by the term in parentheses to obtain equation (31):

3Bl |Y,=a K+EXP—IMP+(n+v)q+(Ej[Mj where & = !
h/\ P bk
1—c(1—t)+m+W

To obtain the equilibrium interest rate, substitute (25) into (30). It will depend upon all the
variables that output depended upon.
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