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Fiscal Policy and Short Run Economic Fluctuations

(These notes provide more detail than we will cover in class)

The classical AD/AS framework developed so far (vertical supply of labor curve and vertical LRAS) assumes that prices will quickly adjust to equate intended output and expenditures and move the economy to long run equilibrium.  More importantly, price flexibility in resource markets guarantees that potential GDP is the only possible long run equilibrium; supply will create its own demand.

Keynes disagreed.   His model basically assumes that below full employment, prices are relatively inflexible.  Below full employment, output can increase without increasing factor prices or product prices.  Similarly, if output decreases, prices won't adjust downward (downward rigidity of prices).  In this model, output adjusts to planned expenditures.  Businesses will reduce output if they are producing more than consumers demand.  They will increase output if they are producing less than consumers demand.  When output reaches the full employment level, increases in demand will be met by increases in prices, not output.  Thus, inflation only occurs if output exceeds full employment.

In the AD/AS framework, the extreme Keynes model can be pictured as a horizontal AS at the current price level until output equals potential output.  Then AS becomes vertical.  Thus, increases in AD below full employment increase GDP but not prices.  Increases in AD above potential GDP increase price, not output.  Furthermore, because prices are inflexible, including resource prices, the economy will not automatically adjust to full employment, as in the previous model.

In this model, AD becomes the focus.  The Keynesian model focuses on explaining AD by explaining the demand behavior for each sector of demand:  consumption, investment, government and net exports.  Equilibrium in this model occurs where output adjusts to desired expenditures.
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Simple Keynesian Model

In the simple Keynesian model, we assume no government, no international trade and investment is unaffected by income of interest rates.  Thus aggregate expenditures can be characterized as follows:

AE = C + I

Consumption expenditure is assumed to depend on the level of income (output):

C = C0 + çY


C = 100 + .8Y

where C0 is autonomous consumption demand and ç is the marginal propensity to consume. C0 is the level of consumption demand that will occur regardless of income.  At low levels of income, it represents dissavings (or borrowing against future income).  ç is the proportion of every dollar we spend out of current income on consumption, the rest (1 - ç) represents savings.  Because it represents the propensity for individuals to consume from each additional (marginal) dollar of income, it is called the marginal propensity to consume; 0 ≤ ç ≤ 1.

Investment demand is considered entirely autonomous in this model (this assumption will be relaxed later).  Thus, 

I = I0



I = 60

Combining these two expression, we can get an expression for aggregate expenditures:

AE = C0 + çY + I0

AE = 100 + .8Y + 60

Finally, the equilibrium condition in the Keynesian model is:

AE = GDP  (= Y)

Using * to denote equilibrium values, we can write

Y* = C0 + çY* + I0  

Y* = 160 + .8Y*

Solving, for Y*, we get:

(1 - ç)Y* = C0 + I0

(1-.8)Y* = 160

Y* = (C0 + I0)/(1 - ç)

Y* = 160/(1-.8)





Y* = 800

We can demonstrate this equilibrium both in a table and graphically.

	GDP = Y
	C
	I
	AE = C + I
	S
	Adjust

	0
	100
	60
	160
	-100
	Expand GDP

	100
	180
	60
	240
	-80
	Expand GDP

	200
	260
	60
	320
	-60
	Expand GDP

	300
	340
	60
	400
	-40
	Expand GDP

	400
	420
	60
	480
	-20
	Expand GDP

	500
	500
	60
	560
	0
	Expand GDP

	600
	580
	60
	640
	20
	Expand GDP

	700
	660
	60
	720
	40
	Expand GDP

	800
	740
	60
	800
	60
	Equilibrium

	900
	820
	60
	880
	80
	Contract GDP

	1000
	900
	60
	960
	100
	Contract GDP

	1100
	980
	60
	1040
	120
	Contract GDP

	1200
	1060
	60
	1120
	140
	Contract GDP

	1300
	1140
	60
	1200
	160
	Contract GDP

	1400
	1220
	60
	1280
	180
	Contract GDP

	1500
	1300
	60
	1360
	200
	Contract GDP
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Equilibrium output can also be found by comparing savings and investment.  Savings represents a leakage from income to expenditures; it is income earned that does not generate aggregate expenditures.  Similarly, investment is an injection; it represents aggregate expenditures that are not generated by income.  If income is to equal aggregate expenditures in equilibrium, leakages must equal injections.  Savings are the only leakages in this model; investment is the only injection.  Therefore, equilibrium requires S = I, as illustrated in the table above.  This is another way to find equilibrium.

Keynesian Model and the AD Curve

In the Keynesian model, C0 depends on the wealth.  As wealth increases, C0 increases as well.  Furthermore, as explained in relation to the AD curve, real wealth increases as prices decrease.  Thus, C0 is inversely related to prices.  Keynesian equilibrium GDP changes with the price level.  As prices increase, real wealth decreases, C0 decreases, the AE curve decreases and GDP decreases.  The opposite occurs as the price level decreases.  Thus, the AD curve can be considered as the locus of the Keynesian equilibrium points as the price level varies.
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Keynesian Multipliers

What happens in this model if I0 or C0 change?  Suppose I0 increases from 60 to 80 because of an increase in business optimism.  How much will Y* increase?  Mathematically:

Y* = (C0 + I0)/(1 - ç)


Y* = 180/(1-.8)






Y* = 900

Thus, increasing I0 by 20 has increased Y* by 100.  Why?  Mathematically:



Y* = C0/(1-ç) + I0/(1-ç)



Y*’= C0/(1-ç) + I0’/(1-ç)



∆Y* = Y*’ - Y* = I0’/(1-ç) - I0/(1-ç) = ∆I0(1/1-ç) = ∆I0(5)

Using Calculus:

dY*/dI0 = dY*/dC0 = 1/(1 - ç) = 1/(1 - .8) = 5

Similarly, for a change in C0 we can derive: ∆Y* = ∆C0(5) or dY*/dC0 = 5
These are called the expenditure multipliers.  They show an increase in either autonomous consumption or investment will lead to a five fold increase in equilibrium GDP.  This can be shown by tracing through the effects of an increase in autonomous investment demand.  Suppose ∆I = 20  =>  I = 80.  The initial impact is to increase AE by 20.  Thus, AE > Y and output expands in the next period.  However, the increase in Y increases induced consumption demand by .8(20) = 16.  Thus, AE increases by an additional 16 (for a total of 36) and AE > GDP in this period as well.  In the next period, Y increases by an additional 16, inducing an additional .8(16) = 12.8 increase in AE.  The cycle continues with the increase in Y and AE decreasing in each round (some of the increase in Y "leaks" into savings, reducing the increase in AE in each round).  The net total effect is for Y to increase by 1/(1-MPC) = 5, in this case.

	Period
	GDP = Y
	C0
	çY
	I0
	AE = C+I
	S
	∆Y
	∑∆Y

	0
	800
	100
	640
	60
	800
	60
	
	

	1
	800
	100
	640
	80
	820
	60
	20
	20

	2
	820
	100
	656
	80
	836
	64
	16
	36

	3
	836
	100
	669
	80
	849
	67
	13
	49

	4
	849
	100
	679
	80
	859
	70
	10
	59

	5
	859
	100
	687
	80
	867
	72
	8
	67

	6
	867
	100
	694
	80
	874
	73
	7
	74

	7
	874
	100
	699
	80
	879
	75
	5
	79

	8
	879
	100
	703
	80
	883
	76
	4
	83

	9
	883
	100
	707
	80
	887
	77
	3
	87

	10
	887
	100
	709
	80
	889
	77
	3
	89

	11
	889
	100
	711
	80
	891
	78
	2
	91

	
	
	
	
	
	
	
	
	

	Total
	900
	100
	720
	80
	900
	80
	0
	100


If MPC = .75, the leakage into savings would be larger in each period.  This would reduce the multiplier effect.  In fact, the multiplier would equal 1/(1-MPC) = 4.  A higher MPC (e.g., .9) would increase the multiplier as the leakage into savings decreased.

Notice that a change in C0 has the same multiplier effect as a change in I0.  The only difference is that the first round effect would be seen in autonomous consumption in the table above.  The remaining changes to induced consumption would be the same.  Mathematically, dY*/d C0 = 1/(1-MPC) as in the previous case.

Finally note that an increase (decrease) in I0 or C0 (for other than a change in P) would be represented as an increase (decrease) in the AD curve.  At a given price level, the Keynesian equilibrium GDP would increase, shifting the AD curve right.
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Keynesian Model with Government

Now we introduce a government sector; the government can tax, provide welfare payments or purchase goods and services (e.g., national defense).  Introducing a government sector allows us to discuss fiscal policy (including balanced budget policy) and automatic stabilizers.  We will assume that government expenditures on goods and services (i.e., G) is autonomous and independent of Y, G = G0.  Taxes have both an autonomous and induced portion (i.e., T = T0 + tY).  The autonomous portion includes government transfer payments (i.e., food stamps, unemployment compensation, welfare, etc.).  Thus, T0 can be negative.  Furthermore, taxes enter AE indirectly through C.  In particular, taxes reduce C by reducing consumers’ disposable income.  With taxes, we distinguish between income (Y) and disposable, or after tax income (DY = Y-T).  The Keynesian model becomes:


AE = C + I + G


C = C0 +çDY
C = 100 + .8DY


DY = Y - T  =>  C = C0 +ç(Y - T)



T =  T0 + tY
T = -100 + .1875Y


G = G0
G = 40


I = I0
I = 80


AE = Y

To solve for Y, substitute expressions for C, I, G and T into the aggregate expenditure function, AE.


Y* = C0 + ç(Y* - T0 -tY*) + I0 +G0
Y* = 100+.8(Y*+100-.25Y*)+80+40


Y* = C0 - çT0 + I0 + G0 + çY* - çtY*
Y*=100+.8(100)+80+40+.8(Y*)+.8(.25)(Y*)


Y*(1 - ç + çt) = C0 - çT0 + I0 + G0
Y*(1 - .8 + .2) = 100 + 80 + 80 + 40


Y* = C0 - çT0 + I0 + G0/(1 - ç + çt)
Y* = 300/.4

=>
Y* = 750
As before, this equilibrium can be presented both graphical and in a table.
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At equilibrium, does S = I as in the previous case?  Why not?  At equilibrium, leakages must equal injections.  In this case, there are two leakages (uses of income that don’t contribute to aggregate expenditures);  savings and taxes.  Similarly, there are two injections (additions to aggregate expenditures that don’t originate from income):  investment and government expenditures.  Thus. At equilibrium, S + T = I + G.  Notice that if G > T, I < S.  If the government spends more in G than they raise in T, they must borrow from consumers to cover the deficit.  Thus, any budget deficit will reduce the resources available from savings to finance investment.  This is referred to as government borrowing crowding out private investment.

Multipliers (Automatic Stabilizers and Balanced Budget Policy)
What happens in this model if I0 or C0 change?  Suppose I0 increases from 80 to 100 because of an increase in business optimism.  How much will Y* increase?  Mathematically:

Y* = (C0 - çT0 + I0 +G0)/(1 - ç + çt)

Y* = 320/(1-.8+.8(.2))







Y* = 800

Thus, increasing I0 by 20 has increased Y* by 50.  Why?  Mathematically:



Y* = C0/(1-ç+çt) - çT0/(1-ç+çt) + I0/(1-ç+çt) + G0/(1-ç+çt)



Y*’= C0/(1-ç+çt) - çT0/(1-ç+çt) + I0’/(1-ç+çt) + G0/(1-ç+çt)



∆Y* = Y*’ - Y* = I0’/(1-ç+çt) - I0/(1-ç+çt) = ∆I0(1/1-ç+çt) = ∆I0(2.5)

Using Calculus:

dY*/dI0 = 1/(1-ç+çt) = 1/(1 - .8 + .2) = 2.5

For changes in C0 and G0: ∆Y*=∆C0(2.5) and ∆Y*=∆G0(2.5) or dY*/dC0 = 2.5 and or dY*/dG0 = 2.5

However, for changes in T0:


Y* = C0/(1-ç+çt) - çT0/(1-ç+çt) + I0/(1-ç+çt) + G0/(1-ç+çt)



Y*’= C0/(1-ç+çt) - çT0’/(1-ç+çt) + I0/(1-ç+çt) + G0/(1-ç+çt)



∆Y* = Y*’ - Y* = - çT0’/(1-ç+çt) + çT0/(1-ç+çt) = - ç∆T0(1/1-ç+çt) = - ∆T0(2)

Using Calculus:

dY*/dT0 = ç/(1-ç+çt) = .8/(1 - .8 + .2) = 2

Why is the multiplier on I0 (and C0) smaller in this case than without the government?  Why is the multiplier on T0 smaller than the multiplier on Go?

The multiplier on I0 (and C0) are smaller when there are induced taxes because some of the increase in Y is now absorbed by taxes as opposed to induced consumption demand.  Thus, Induced consumption demand increases by less when there are induced taxes.  Any induced leakage will reduce the GDP multipliers (e.g., induced import demand).  Conversely, any induced injection would increase the GDP multiplier (e.g., induced investment demand or induced government expenditures).  Induced leakages that reduce the GDP multipliers are called automatic stabilizers.  Because they reduce the GDP multiplier, they reduce the volatility of GDP.  This automatically stabilizes swings in GDP, helping reduce the severity of business cycles.  These stabilizers are called automatic because they have their effect without any conscious policy actions.  Any tax system where taxes vary with income will have an automatic stabilization effect.  Automatic stabilization increases as the induced tax rate increases.

	Period
	GDP = Y
	C0
	çDY
	I0
	G
	AE = C+I+G
	T= 

-100+.25Y
	S
	∆Y
	∑∆Y

	0
	750.00
	100
	530.00
	80
	40
	750.00
	87.50
	32.50
	
	

	1
	750.00
	100
	530.00
	100
	40
	770.00
	87.50
	32.50
	20.00
	20.00

	2
	770.00
	100
	542.00
	100
	40
	782.00
	92.50
	35.50
	12.00
	32.00

	3
	782.00
	100
	549.20
	100
	40
	789.20
	95.50
	37.30
	7.20
	39.20

	4
	789.20
	100
	553.52
	100
	40
	793.52
	97.30
	38.38
	4.32
	43.52

	5
	793.52
	100
	556.11
	100
	40
	796.11
	98.38
	39.03
	2.59
	46.11

	6
	796.11
	100
	557.67
	100
	40
	797.67
	99.03
	39.42
	1.56
	47.67

	7
	797.67
	100
	558.60
	100
	40
	798.60
	99.42
	39.65
	0.93
	48.60

	8
	798.60
	100
	559.16
	100
	40
	799.16
	99.65
	39.79
	0.56
	49.16

	9
	799.16
	100
	559.50
	100
	40
	799.50
	99.79
	39.87
	0.34
	49.50

	10
	799.50
	100
	559.70
	100
	40
	799.70
	99.87
	39.92
	0.20
	49.70

	
	
	
	
	
	
	
	
	
	
	

	Total
	800
	100
	560
	100
	40
	800
	
	40
	0
	50


The multiplier of T0 on GDP is smaller than the multiplier of I0, C0 and G0 because changes in T are partly absorbed by changes in C and partly by changes in S.  Because they don’t enter directly into the expenditure stream, they have a smaller impact on GDP.  This is illustrated in the table below.

	Period
	GDP = Y
	C0
	çDY
	I0
	G
	AE = C+I+G
	T0
	tY
	∆Y
	∑∆Y

	0
	750.00
	100
	530.00
	80
	40
	750.00
	-100
	187.50
	
	

	1
	750.00
	100
	546.00
	80
	40
	766.00
	-120
	187.50
	16.00
	16.00

	2
	766.00
	100
	555.60
	80
	40
	775.60
	-120
	191.50
	9.60
	25.60

	3
	775.60
	100
	561.36
	80
	40
	781.36
	-120
	193.90
	5.76
	31.36

	4
	781.36
	100
	564.82
	80
	40
	784.82
	-120
	195.34
	3.46
	34.82

	5
	784.82
	100
	566.89
	80
	40
	786.89
	-120
	196.20
	2.07
	36.89

	6
	786.89
	100
	568.13
	80
	40
	788.13
	-120
	196.72
	1.24
	38.13

	7
	788.13
	100
	568.88
	80
	40
	788.88
	-120
	197.03
	0.75
	38.88

	8
	788.88
	100
	569.33
	80
	40
	789.33
	-120
	197.22
	0.45
	39.33

	9
	789.33
	100
	569.60
	80
	40
	789.60
	-120
	197.33
	0.27
	39.60

	10
	789.60
	100
	569.76
	80
	40
	789.76
	-120
	197.40
	0.16
	39.76

	
	
	
	
	
	
	
	
	
	
	

	Total
	790
	100
	570
	80
	40
	790
	-120
	197.50
	0
	40


Because G0 and T0 have different GDP multipliers, the government can change both G0 and T0 by the same amounts and still influence GDP.  For example, suppose the government increases G0 and T0 by 25.  For simplicity, also assume that t=0, so there are no induced taxes (induced taxes will be discussed below).  In this case, equilibrium GDP can be written as follows:


Y* = (C0 - çT0 + I0 +G0)/(1 - ç + çt)  if t = 0,


Y* = (C0 - çT0 + I0 +G0)/(1 - ç)
The GDP multiplier for government expenditures (G0) can be written as follows:


Y* = C0/(1-ç) - çT0/(1-ç) + I0/(1-ç) + G0/(1-ç)


Y*’= C0/(1-ç) - çT0/(1-ç) + I0/(1-ç) + G0’/(1-ç)


∆Y* = Y*’ - Y* = G0’/(1-ç) - G0/(1-ç) = ∆G0(1/1-ç) = ∆G0(5)

The GDP multiplier for autonomous taxes (T0) can be written as follows:


Y* = C0/(1-ç) - çT0/(1-ç) + I0/(1-ç) + G0/(1-ç)


Y*’= C0/(1-ç) - çT0’/(1-ç) + I0/(1-ç) + G0/(1-ç)


∆Y* = Y*’ - Y* = - çT0’/(1-ç) + çT0/(1-ç) = - ç∆T0(1/1-ç) = - ∆T0(4)

Thus, if ∆T0 = ∆G0 = 25, the net effect on GDP can be calculated as follows:

∆Y* = - ∆T0(ç/1-ç) + ∆G0(1/1-ç)  

Substituting ∆T0 = ∆G0 yields:


∆Y* = - ∆G0(ç/1-ç) + ∆G0(1/1-ç)  =  ∆G0(1-ç/1-ç) = ∆G0 = 25 = ∆Y*

Thus, an equal change in both G0 and T0 will change Y* by an equivalent amount (when t = 0).  Thus the government can influence GDP while maintaining a balanced budget.  However, it requires large changes in G0 and T0 to have a significant impact on GDP.  It would be hard to continuously change G0 and T0 by significant amounts, so balanced budget fiscal policy is not commonly used.  (If t≠0, balanced budget policy is more difficult to implement.  If we change G0 and T0 by the same amount, and Y* increases it would increase induced taxes.  The total increase in T would exceed the total increase in G and the policy would not maintain a balanced budget.  Thus, adjustments in G0 and T0 would have to compensate for the effects of induced taxes.

Expansionary and Contractionary Fiscal Policy

The Keynesian model distinguishes between expansionary and contractionary fiscal policy.  Fiscal policy is expansionary if G exceeds T (i.e., the federal government can stimulate the economy in the short run by running a budget deficit).  The government can contract the economy in the short run by running a budget surplus (increasing T over G).  If I = 80, as in the original Keynesian model with government, the federal budget shows a surplus of 47.5 (i.e., the budget deficit is G - T = 40 - (-100 + .25*750) = -47.50), as pictured in the graph below.  Is fiscal policy expansionary or contractionary?
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Suppose a decreases in C0 and I0 reduce GDP to 500.  The government’s budget would now show a deficit of 15 (i.e., the budget deficit is G - T = 40 - (-100 + .25*500) = 15). Is fiscal policy expansionary or contractionary?

In these two cases, the government’s G and T policies have not changed, but the budget balance has shifted from a surplus of 47.50 to a deficit od 15.  The change in the budget balance results from induced taxes.  As GDP increases (decreases), tax revenues increase (decrease).  Thus, the same tax and government expenditure policy can generate either a surplus or a deficit depending on the level of income (GDP).  It is difficult to say that fiscal policy (which has not changed) is expansionary in one case and contractionary in another.

As a result, we typically measure the impact of fiscal policy by estimating the federal budget deficit or surplus as if the economy were operating at full employment.  Suppose full employment GDP is 900 in the above example.  If GDP were 900, the federal budget would show a surplus of 85 (G - T = 40 - (-100 + .25*900) = -85) with the current tax and government expenditure policy.  Thus, this would be considered an expansionary fiscal policy.  We would call this fiscal policy expansionary even if actual GDP were below 560 (the balanced budget level of GDP) and the actual budget showed a deficit.

Balanced Budget Amendment
For many years there has been considerable debate concerning a balanced budget amendment (BBA) to the constitution.  In 1995, it passed the House of representatives but failed in the Senate by one vote.  In debating the BBA, there have been several suggestions as to how it would work.  For example, would the Federal Government be required to ballance the budget at current GDP every year; show a balanced budget at full employment every year; or balance the federal budget over the course of the business cycle.  Each alternative has its advantages and disadvantages.  

Requiring budget be balanced at actual GDP each year would ensure the government never runs a deficit, but it could be destabilizing.  As the economy drifts into a recession, the government would be required to reduce expenditures and increase taxes to balance the federal budget.  Contractionary fiscal policy could aggrevate the recession.  Conversely, expansionary fiscal policy as the economy begins growing could exacerbate expansions.

Requiring that the government budget be balanced at potential GDP would eliminate the destabilizing effects of yearly balanced budgets, but it would preclude the government from using fiscal policy as a macroecomincs stabilization tool.  Furthermore, there is no gaurantee that the federal budget be balanced over time (the cumulative budget balance over time would depend critically on the definition of full employment GDP and corresponding estimates of potential GDP).

Finally, requiring that the federal budget be balanced over the business cycle would help avoid the destabilizing effects, and allow fiscal policy to be used as a macroeconomics stabilization tool, but it would be hard to implement.  It would require accurate forecasts of the duration and amplitude of business cycles.  This is beyond our current capabilities.

Part of the argument concerning the BBA centers on the ability of discretionary fiscal policy to influence GDP in the short run.  Keynesians argue that fiscal policy can have a short run impact (GDP expands to meet AD) and that short run fluctuations, particularly recessions, can persist for significant time periods (sticky prices).

Classical economist argue that fiscal policy is unnecessary because the economy will quickly adjust to full employment (flexible prices).  According to Classical economits, by the time policy makers identify a recession, determine the appropriate action, implement the action, and give the action time to affect the economy, the economy will have self corrected.  Thus, the impact of discretionary fiscal policy is likely to be poorly timed and may actually destabilize the economy.  At a minimum it crowds out C, I and X as the economy naturally adjusts back to full employment.

Finally, recent attention has focused on a school of thought referred to as rational expectations.  This school maintains that fiscal policy will be ineffective in the short run.  For example, if the government decreases taxes and runs a budget deficit to stimulate the economy in the short run, rational taxpayers will know the government must raise taxes in the future to pay off the deficit.  To maintain a steady lifetime consumption rate, rational taxpayers will merely save the increase in income resulting from the tax reduction.  If they save this tax decrease, they will have enough extra savings to pay off their share of the deficit, with interest, in the future; this allows them to maintain their lifetime consumption rate in the future.  If tax decrease are entirely absorbed as increased savings, they will have no effect on short run GDP.

Keynesian Model with Trade

Including international trade introduces changes  further affect the multiplier and the injections = leakages relationship.  To incorporate international trade, we recognize that AE includes net exports (X - M).  Typically, exports are considered exogenous (determined by forces outside the domestic economy.  Thus, they are entered as an autonomous value in the Keynesian model.  This is reasonable considering that the Keynesian model assumes that domestic prices don't adjust when there is excess supply and demand.  Thus, the domestic economy will not affect relative price levels across trading partners.  Imports are modeled similar to the consumption function.  They have both autonomous and induced elements.  It is reasonable to expect imports to increase as domestic income increases.  Consumers will buy more of all goods and services as their income increases, including those provided by foreign producers.  Thus, the international Keynesian model can be formulated as follows

AE = C + I + G + (X - M)

C = C0 + çDY
C = 100 + .8DY

DY = Y - T  =>  C = C0 + ç(Y - T)


T = T0 + tY
T = -100 + .25Y

G = G0
G = 40

I = I0
I = 80

X = X0 
X = 60

M = M0 + mY
M = 10 + .1Y

AE = Y

Solving for equilibrium GDP by substituting the values for C, I, G, X and M into AE, and using the equilibrium condition Y = AE:

Y*=C+I G+(X-M)

Y*=C0+ç(Y*-T)+I0+G0+(X0-M0-mY*)
Y*=100+.8(Y*-(-100+.25Y*))+80+40+(60-10-.1Y*)

Y*=C0-çT0+I0+G0+X0-M0+çY*-çtY*-mY*
Y*=100+80+80+40+60-10+.8Y*-.2Y -.1Y*

Y*=C0-çT0+I0+G0+X0-M0+(ç-çt-m)Y*
Y*=350+.5Y*

Y*(1-ç+çt+m)=C0-çT0+I0+G0+X0-M0
Y*(1- .5) = 350
Y*=(C0-çT0+I0+G0+X0-M0)/(1-ç+çt+m)
Y*=350/(1-.5)
=>
Y*=700
As before, this equilibrium can be presented both graphical and in a table.
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Checking leakages and injections, does S + T = I + G at equilibrium?  No!  Why not?  Now there are three injections and three leakages.  The new injection is exports (these represent demands that are not in response to payments for providing productive resources); the new leakage is ad imports (these represents uses of income that don't contribute to aggregate expenditures or demand).  If income is to equal aggregate demand, the sum of total injections have to equal the sum of total leakages.  In the example here, S + T + M = I + G + T  =>  25 + 75 + 80 = 80 + 40 + 60 at equilibrium.

In this model there are six autonomous spending multipliers:

Y* = (C0 - çT0 + I0 + G0 + X0 - M0)/(1- ç + çt + m)
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ΔY*/ΔC0 = 1/(1- ç + çt + m) = 1/(1-.5) = 1/.5 = 2.0


ΔY*/ΔI0 = 1/(1- ç + çt + m) = 1/(1-.5) = 1/.5 = 2.0

ΔY*/ΔT0 = -ç/(1- ç + çt + m) = -ç/(1-.5) = -.8/.5 = -1.6

ΔY*/ΔG0 = 1/(1- ç + çt + m) = 1/(1-.5) = 1/.5 = 2.0

ΔY*/ΔX0 = 1/(1- ç + çt + m) = 1/(1-.5) = 1/.5 = 2.0

ΔY*/ΔM0 = -1/(1- ç + çt + m) = -1/(1-.5) = -1/.5 = -2.0
Introducing induced import demand has lowered the autonomous spending multipliers (from 2.5 to 2.0 for C0, I0, G0, X0, and M0; from -2.0 to -1.6 for T0)..  In particular, induced import demand introduces another leakage that increases with Y.  Any increase in autonomous expenditures (or a decrease in autonomous taxes) have a smaller induced impact on AE because part of the increase in Y is absorbed by M.  Any induced leakage will reduce the autonomous spending multipliers; and induced injection would increase the autonomous spending multipliers.

For example, suppose I0 increases from 80 to 100 (by 20).  The multiplier suggests that Y* will increase by 40 (similar results would occur for increases by 20 in C0, G0, X0 or a decrease by 20 in M0).  This effect can be seen in the table below.  Also, as shown in the second table below, a change in T0 will have a smaller impact on Y* than a change in the other autonomous expenditures because part of the initial change in T0 is absorbed by savings.  This result was discussed in the previous model.

Thus, the international sector, specifically induced import demand, has reduced the autonomous expenditure multipliers from 2.5 to 2 (and from -2 to -1.6 for T0).  As output increases, there is now a leakage into imports as well as savings.  This additional induced leakage will reduce the multiplier.  Anything that increases induced demand (e.g., if investment were positively related to Y) will increase the multiplier.  Anything that reduces induced demand (e.g., imports and later taxes) will reduce the multiplier.
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