A general model for macroeconomic fluctuations
The IS/LM curves Model

The IS curve
The most important thing to remember about this story of aggregate demand is that it is composed of very simple, commonsense assumptions, such as “consumption spending depends primarily on after tax income”, ”because of the income tax, tax receipts rise with income” and “an increase in the real rate of interest makes it more expensive  to borrow, which chokes off investment spending”.

But because the interaction of these individually straightforward relationships gets a bit complicated , we take advantage of the power of our analogue(algebra and geometry) to determine a solution that makes a consistent whole out of those individual parts . Mathematics can look complicated and forbidding. It’s important that you appreciate that it is actually far easier than trying to capture the outcome of these interactions in ordinary language.
Algebraically we can portray our hypotheses about various components of aggregate demand as

	y=c+i+x+g
	Equilibrium condition

	c=c0+c1(y-t)
	Consumption function

	T=t0+t1y
	Taxes

	i=i0+i2r
	Investment demand

	x=x0-x1y-x2r
	Net export demand

	g=g0
	Government demand


The solution of these six equations is the single IS equation, a compact and convenient “bottom line” expression of all the interactions within the siz equations
	y=μ(z0+g0-c1t0)-μ(i2+x2)r
	IS equation


	Where μ=1/(1-c1+c1t1+x1)
	Multiplier μ


	And z0=c0+i0+c0
	Private spending z0


The graph of this equation –the IS curve- reveals a linear relationship that is both easy to remember and easy to use in determining changes in aggregate demand.
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The graph of the IS equation —the so-
lution to the six equations of aggregate
demand —reveals an inverse relationship
between the real rate of interest (r) and
aggregate demand ( ). Starting at point
A with r = 0,an increase in the inter-

est rate to 1; leads to a drop in demand
of the amount Ay = —pu(i, + x;)Aras
the economy moves to point B.

Ay =-p (ip + xz) Ar
B,
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A Movement Along the /S Curve




· A movement down the IS curve reflects interactions in which a lower real interest rate stimulates investment and net export spending( according to the siize of the parameters i2 and x2) and which is then magnified by the action of the multiplier(μ). So Δy=-μ(i2+x2)Δr tells us exactly how much aggregate demand increases as the real interest rate declines.
· A change in any of the variables in the horizontal intercept [μ(z0+g0-c1t0)] results in a parallel shift in the IS curve by the amount of the change in that variable times the multiplier. That is, the horizontal distance of the shift would be μΔz0 or μΔg0. 
· Because only a fraction(c1) of the tax change goes into consumption, the tax
 multiplier shifts IS by a distance –c1μΔ0
The LM Model of Money Demand and Supply
Like the six eqation model underlying the IS curve, this four equation model of money demand and supply is a set of commonsense statements expressed algebraically. For example,  our money holdings(currency plus checking accounts) rise with our income [
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.The basic structure of money demand and supply is captured in the following relationships:
	L/P=M/P
	Equilibrium 

	L/P=j0+j1y-j2r
	Money demand

	M=M0
	Money Supply

	P=P0
	Fixed Price level


The solution of these four equations is the Single LM equation, a shorthand expression that encompasses all the information in the model
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	LM equation
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The graph of the LM equation—the solution to the four equations of the “money mar-
ket”—reveals a positive relationship between the real rate of interest (1) and aggregate
demand (y). Starting-at-point A with r = 0, an increase in the interest rate to 1, will re-
duce money demand, necessitating a balancing increase in income of the amount Ay =

(! j) Ar to restore real money demand (L/ P) to equality with the fixed real money sup-
ply (M, / P,) as the economy moves to point B.




The graph of this equation –the LM Curve- is a linear relationshipsbetween real income and the real interest rate  and has the following characteristics

· A movement along the LM curve reflects real world interactions in which a higher level of income increases the demand for money and, with money supply constant, drives up its “price”, the rate of interest

· A change in any of the variables in the horizontal intercept, [(M0/P0)-j0]/j1, results in a parallel shift in the LM curve.

The expanded AD/AS model
Having replaced the old “constant velocity of money”, we ended up in a more complex but more realistic model for aggregate demand. For example. We now need to consider the impact of changes in real income on consumption, money demand, tax revenues, and net exports. We must also consider the effect of changes in the real rate of interest on investment, net exports and money demand.(These relationships are represented respectively in the parameters c1,j1,t1,x1 and i2,x2,j2)
Also AD is altered by changes in monetary policy(ΔM0), fiscal policy(Δt0,Δg0)and autonomoud private spending(Δz0).
Substituting short run”sticky prices” for classical “market clearing” means shifts in AS now lead to temporary deviations of output from full employment  slong ASSR. A recession, for example, doesn’t have to be dismissed as atemporary disequilibrium phenomenon” but can  be modeled as the initial consequence  of a sudden drop in AD. Long run market clearing, sooner or later, brings the economy back to full employment along the vertical AS* curve

In short the ten equations expanded AD/AS model features market clearing but also adds “short run price stickiness” in which output rather than prices adjusts to changes in aggregate demand.With the velocity of money free to vary, shifts in aggregated demand can come from expenditure  changes(public or private)as well as monetary changes.
The new equations that enter our analysis are

	P=P0
	Short-run aggregate supply

	y*=F(n*,k0,inst)
	Long-run aggregate supply
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This model is “expanded” in the sense that it combines deviations from full employment( in a Keyesian short run, ASSR) with a market-clearing return to full employment( in a classical long run AS* )The elements of aggregate demand are contained in the 6 equations underlyings the IS curve and the three equations underlying LM. The AD curve contains all the information included in IS and LM, wih the focus on y and P rather than y and r
.

Examples of shifts in AD/AS model of the macroeconomy 
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(15— 15 and AD— AD') could be of-
set by expansionary fiscal policy [+,
or ~At,), returning the economy to
point AInstead of reying on the mar-
ket-claring process to move the econ-
~ omytopointC

Drop in Autonomous Investment

WRGURE470)
(LM(Po) = LM (P,)’ and AD—> AD')
could be offset by expansionary mone-
tary policy (+AM), eturning the econ-
omy to A Instead of relying on the
‘marketlaring process to move t
economy to poirt C. Increased Autonomous Money Demand





(IS (IS’ and AD(AD’) could be offset by expansionary fiscal policy(+Δg0 or –Δt0), returning the economy to point A instead of relying on the market-clearing process to move the economy to point C
However if no such attempt is done then the economy follows market-clearing moving from point B to point C
	Impact of –Δi0 on
	Short run(A ( B)
	Long run(A ( C)

	y:output
	-
	0

	r:rate
	-
	-

	P:price
	0
	-

	c:consumption
	-
	0

	i:investment
	?
	-

	x:net exports
	+
	+

	b=(g-t): gov.deficit
	+
	0


(LM(P0) ( LM(P0)’ and AD ( AD’) could be offset by expansionary monetary policy(+ΔM), returning the economy to A instead of relying on the market clearing process to move the economy to point C
However if no such attempt is done then the economy follows market-clearing moving from point B to point C
	Impact of –Δj0 on
	Short run(A ( B)
	Long run(A ( C)

	y:output
	-
	0

	r:interest rate
	+
	0

	P:price
	0
	-

	c:consumption
	-
	0

	i:investment
	-
	0

	x:net exports
	?
	0

	b=(g-t): gov.deficit
	+
	0
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The initial —Ak, would move the econ-
amy fron points A fo KBut 3 prompe LMIB) = LAe(F))
+AM, might move it to point C How-
ever, because this lies above the new
full-employment level of output, y*", it
Ts ot sustatnable. The rising price Tevel
and interest rate will move the economy
up and back to point D.

Negative Supply Shock with
Expansionary Monetary Policy




	Impact of –Δk0 on
	Short run(A)
	Long run(A ( B)

	y:output
	0
	-

	r:interest rate
	0
	+

	P:price
	0
	+

	c:consumption
	0
	-

	i:investment
	0
	-

	x:net exports
	0
	?

	b=(g-t): gov.deficit
	0
	+


A tariff (with or without retaliation) might have the effect of a capital shock due to inefficiency.Also a negative supply shock can be braught about by a catastrophe(hurricane, drought, war or embargo).Lastly high and variant inflation costs may have the same effect
.

Augmenting the AD/AS morel with expectations
The graph shows  the impact that an increase in aggregate demand  has partly on price level and real output.Depicted in algebra we have y=y*+β(P-Pe).
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Impact of an Increase in Aggregate Demand on:
Previous Model (AD/AS): A—>H — Z;
Expectations Augmented (AD/AS®): A—>A'— Z




A change in price level results in a movement along the given short-run aggregate supply curve; however as price expectations adjust to the actual price level, the entire short-run relationship shifts.

This adjustment may occur incrementally [image: image8.jpg]®m FIGURE 8.6

Response to an increase in AD when
price expectations lag behind the actual
price level. The adjustment path is A —
A—>B—->C—->D—...—>1as
the rising P* shifts AS* upward.





The rational expectation hypothesis

In this version of the model we present the change from adaptive expectations hypothesis (where decision makers act by observing the partial adjustment of the last periods to gradually eliminate misperceptions) to rational expectations hypothesis (where decision makers base their expectations on information of macroeconomic events & connections)
We term the combination of REH and AD/ASe as “rational misperceptions”.
Since these misperceptions have costly individual consequences (such as unemployment or loss of profits), there is every reason to believe that rational decision makers will adjust their expectations quickly as new information becomes available. This means that price misperceptions might certainly last for a matter of weeks or even months, but are unlikely to account for a drop in output that continues for a number of quarters or even years.

One implication of combining misperceptions with rational expectations is a prediction of policy ineffectiveness. This result argues against the use of countercyclical policy on the grounds that it is predictable and hence unable to create misperceptions that cause output to change. But a second implication is that with rapidly adjusting expectations, misperceptions cannot be large enough to explain fluctuations of the size routinely experienced by an economy.
It is possible , according to the business cycle theory, to track the unexpected portion of output and unemployment on the supply side through fluctuations in technology and capital stock.

Adding frictions to the model
Here , we proceed expanding our model by saying that perfect information is not enough to guarantee that the economy has fully adjusted to long-run equilibrium at y*.The addition of wage-price stickiness would result in a slower rate of adjustment from short to long run (points A(Z) than with rational misperceptions alone
[image: image9.jpg]m FIGURE 8.10

The addition of frictions in the setting of wages and prices slows the adjustment of
economy to fluctuations in aggregate demand. This added stickiness will retard the n
clearing process linking points A’ to Z.

Real Output

Adding “Frictions” to the Adjustment Process




The new all-encompassing formula adds another factor which is none other than the last periods’ adaptation and its relative weight-constant that stands for the adjustment swiftness.
Thus we have y=y*+β(P-Pe)+λ(y-y*)-1
Distinct theories of economic fluctuations

[image: image10.jpg]Underneath the broad umbrella of the expectations-augmented aggregate sup-
ply model, we find some related but distinct theories of economic fluctuations.
They all begin from the AD/AS¢ framework but differ on some other basic as-
sumptions, including their answers to the following questions:

I
2

What is the primary source of disturbances to the macroeconomy?

Houw fast do expectations adjust to changing circumstances?

3. Are other frictions in the market clearing process important?
4. Are policy lags highly variable and unpredictable?

Because they have quite different policy implications, these variations define
what are often thought of as different “schools of thought” on the issue of sta-
bilization policy. Even though there’s no reason to declare allegiance to one and
reject all others, it is useful to know the major characteristics of these views be-
cause of their widespread use among politicians and the media.

Keynesian Model (AD/AS¢ = AAD + AEH)

1. "The main source of disturbances is thought to be from fluctuations in

aggregate demand (= AAD), primarily from the private sector [such

as autonomous consumption (* A¢y), investment (* i), and money
demand (= Aj)].

- Expectations adjust relatively slowly to changing circumstances in a

manner that is best captured by the adaptive expectations hypothesis
(AEH),

. Policy lags can usually be anticipated and taken into account in ad-

vance in our policy responses.

- No other frictions are explicitly added, though it is presumed that ad-

ditional sources of nonmarket clearing are present but their effects
are captured in the lag in expectations assumed by the AEH.

Monetarist Model (AD/AS® = AM + AEH + LAGS)

i

The main source of disturbances is from the demand side, specifically
from erratic stop-and-go policies of the monetary authority (+ AM).

- Expectations adjust relatively slowly, as described by the AEH.
- Policy lags are thought to be “long and variable” and, most impor-

tantly, unpredictable. As a result, policies intended to be counter-
cyclical can end up being procyclical.

No other frictions are thought to be important.





[image: image11.jpg]New Classical Model (AD/AS*® = AM" + REH)

1

3
4.

Fluctuations in the macroeconomy are primarily from unexpected
changes in the money supply (= AM").

. Expectations adjust very quickly, as described by the rational expecta-

tions hypothesis (REH).
Policy lags are not thought to be of much importance.

No other frictions are important.

Real Business Cycle Model (AD/AS¢ += AAS* + REH)

I

2
9
9

Fluctuations from the demand side are relatively unimportant in their
impact on output and unemployment. The main source of business
cycles comes from the “real” side of the economy—the supply side
(= AAS*). Random fluctuations in capital, primarily from uneven
technological change, cause business cycles.

Expectations adjust rapidly and are best described by the REH.
Policy lags are not significant.

No other frictions are important.

New Keynesian Model (AD/AS¢ = AAD + REH + Z)

1

The main source of disturbances is thought to be from fluctuations in
aggregate demand (+ AA4D), primarily from the private sector [such
as autonomous consumption (* Ac,), investment (*+ A7), and money
demand (£ 4j,)].

. Expectations adjust rapidly and are best described by the REH.
. Policy lags are not a major problem.

. The market-clearing process is characterized by a number of frictions

that result in an observed “stickiness” in wages and prices. Collec-
tively symbolized as Z, they slow down the economy’ return to full
employment even though expectations may have adjusted rapidly.




� This curve is called the IS equate following the original derivation by John Hicks(1937) which used an equivalent framework that started from Investment and saving,hence I and S,


� The multiplier reflects a two way interaction between changes in income and changes in consumption.They feed one another, magnifying the overall impact of any change in aggregate demand on the economy 





�In the early Keynesian parlance, money demand was termed “Liquidity preference” hence L for money demand and M for money supply
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