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Macroeconomics

Instructor: Mark Tomass

Handout 7

The Tax Multiplier


The aim of this lecture is to show what happens to the size of the income multiplier when we take taxes into account.  In the following model we will assume closed economy, with no external trade.  In equilibrium, aggregate output (Y) equals aggregate expenditure (AE).  Then 

Y = C + I + G
(1) 

where Y is aggregate output, C consumption, I investment and G government spending.  Let's assume that the household sector earns an income Y before paying taxes T, which are imposed in “lump sum” form – fixed, flat amount.  Then the disposable income Yd is 

Yd = Y – T
(2)

The amount which households spend is 

C = a + mpc Yd = a + mpc(Y – T)
(3)

Then equation (1) becomes 

Y = a + mpc(Y – T) + I + G 
(4)

Y = a + mpc(Y) – mpc(T) + I + G
(5)

Y – mpc(Y) = a – mpc(T) + I + G
(6)

Y (1 – mpc) = a – mpc(T) + I + G
(7)

Dividing by (1 – mpc), the result is 

Y = (1 / (1 – mpc))(a – mpc(T) + I + G)
(8)

Equation (8) says that if taxes T increase by $1, income decreases by the value of the tax multiplier: 

– mpc / (1 – mpc)
(9)

The Balanced Budget Multiplier


Now, we will explore what will happen if the government increases spending and taxes by the same amount.  We combine the Government spending multiplier with the Tax multiplier.  Given that ( stands for change, we have:

The government spending mutliplier:
(Y = (G (1 / (1 – mpc))
(10)

and the tax multiplier:
(Y = – (T (mpc / (1 – mpc))
(11)


The change in output is then 

(Y = (G (1 / (1 – mpc)) – (T(mpc / (1 – mpc))
(12)

and since (T = (G, therefore we substitute (G for (T and have

(Y = (G (1 / (1 – mpc)) – (G (mpc / (1 – mpc)) =
 

= (G / (1 – mpc) – ((G mpc) / (1 – mpc) =
 

dividing by (1 – mpc):

 = (G ((1 – mpc) / (1 – mpc)) = (G 
(13)


This means that the change in government spending balanced by the same increase in taxes leads to the equal change in output, thus the balanced budget multiplier = 1.  


Below, we will show what changes will take place after the initial change in taxes and government spending.  We will assume that both G and T go up by $1.  Let mpc(1 – t) be the induced increase in aggregate demand (AD) caused by $1 increase in income in the presence of taxes, identified as c:
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(G = changes in spending resulting from the changes in G and its later changes in induced spending.

(T = the spending effect resulting from successive rounds of induced decreases in spending as a result of the initial increase in taxes.

Net change: is the change between two spending rounds.

Total changes: since c < 1 then cn becomes very small and limn–>∞ cn = 0.  The final change in aggregate spending is equal to 1 – limn–>∞ cn = 1 – 0 = 1.     


The basic question is: What is the difference between a dollar cut in taxes and a dollar increase in government purchases? A dollar cut in taxes leads only to a fraction of a dollar increase in consumption (because the other part is being saved), while government purchases increase aggregate demand a dollar for a dollar.  

Incorporating the tax rate into the model


If T becomes a function of income, then as Y goes up, taxes go up as well.  Then the disposable income will be smaller than is a case of the lump sum tax, thus the expenditures function would be flatter.  Let's assume tax is a function of income: 

T = t(Y)
(14)

Here t(Y) are the taxes as the function of income.  Then the disposable income is 

Yd = Y – T = Y + TR – t(Y)
(15)

where TR are the total transfers, payments done by the government.  They are not the function of the income.  Consumption is still 

C = a + mpc(Yd) = a + mpc(Y + TR – t(Y))
(16)

which means that the total output is equal to:

AD = C + I + G = a + mpc(Y + TR – t(Y)) + I + G 

and we have 

AD = a + I + G + mpc(TR) + mpc(1 – t)Y
(17)

The constant part of the income is a + I + G + mpc(TR), it doesn't depend on the tax rate.  Let's have A = a + I + G + mpc(TR).  Then, in equilibrium  

Y = A + mpc(1 - t)Y  

Y – mpc(1 – t)Y = A  

Ye = A / (1 – mpc(1 – t))
(18)

where Ye is equilibrium income.


Now, assume a change in the tax rate (t).  Let's have a case when the initial tax rate t is reduced to t'.  Then the change in spending of the initial level of income is equal to 

–mpc Ye (t
(19)

Remember, ∆t = t' - t < 0, so the whole formula is positive.  Therefore, induced spending due to higher income equals to 

mpc (1 - t') (Ye
(20)

Putting equations 19 and 20 together we get 

(Ye = –mpc Ye (t + mpc (1 - t') (Ye
(21)

From 21, in turn, we get 

(Ye – mpc (1 - t') (Ye = –mpc Ye (t

(Ye (1 – mpc (1 - t')) = –mpc Ye (t

(Ye = –(1 / (1 – mpc (1 - t'))) (mpc Ye (t)
(22)

Incorporating the international sector

Until now we assumed a closed economy with no external trade.  Now we will add imports and exports into the model.  Since in equlibrium, AD = Y, then 

AD = Y = C + I + G + X - M

Given that

C = a + mpc (Y + TR - T)

and

M = mpm (Y +TR - T )

then

Y = a + mpc (Y + TR - T) + I + G + [X - mpm (Y + TR - T)]

Notice that while export is a function of foreign incomes and the domestic price level, import is a function of disposable income, because these are the goods and services consumed by domestic people.  If taxes (T) become a function of income,

Y = a + mpc [(Y + TR - t(Y)] + I + G + {X - mpm [Y + TR - t(Y)]}

By moving the autonomous part of income to the right side of the above equation, we get

Y - mpc [(Y - t(Y)] + mpm [Y - t(Y)] = a + mpc TR -mpm TR + I + G + X

Y - mpc (1 - t) Y + mpm (1 - t) Y = a + (mpc  -mpm )TR + I + G + X

Y [1 - mpc (1 - t) + mpm (1 - t)] = a + (mpc  -mpm )TR + I + G + X

Then from the above, we get


Y = {1 / [1 - mpc (1 - t) + mpm (1 - t)]} [a + (mpc  -mpm ) TR + I + G + X]
(1)
Alternatively, equation (1) can be simplified to the following




Notice that mpm decreases the size of the multiplier.  The higher the mpm, the lower is the multiplier.

� 	(Y) is the level of income.  Note that this model assumes prices to be constant.  This means 		that it makes no difference whether Y is real or nominal.


	(C) is consumption.


	(I) is investment.


	(G) is government spending.


	(X - M) is net export, which is export minus import.


	(a) is a constant which represents the level of consumption at zero income.


	(mpc) is the marginal propensity to consume.


	(TR) is transfers.


	(T) is taxes.


	(mpm ) is the marginal propensity to import.
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