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Macro Economic Algebraic Model with Income Taxes, Induced Investment, (Crowding In) and a Marginal Propensity to Import: 

Assume that we have estimated or determined the following functions and or data for an economy suffering from unemployment.
C = 400 + .75 * Ydi 
Consumption function 
I = 400 +  0.05  * Ya*                            
Investment function with induced investment of  mpi*Ya*
G = 600  
Government spending on goods and services


Tx = 400 + .20Ya      Tx = Tx + txYa
Tax Collection Function
with tx being the average tax rate 
on additional income .e.g., 20% 
Tx = lump sum tax
Tr = 200 – 0.133*Ya         Tr = 200 – tr*Ya
Transfer policy includes Tr  lump sum transfer payment 
and decline in unemployment payments at tr rate as the 
 
in unemployment falls with higher incomes.(Makes it negative)
It is also an AUTOMATIC STABILIZER

Ydi = Ya – Tx + Tr
Disposable income (simplified form)




X = 400 
Exports






M = 150  + 0..05*Ya
Imports with a marginal propensity to import m


Yd (AE) = C + I  + G + X – M
Aggregate demand  (aggregate expenditure) function



Ya = Yd
Equilibrium condition 






 Show your work to the right. Be sure to keep all the numbers separate even though you were taught in high school to combine them all.  Remember that each number represents a possible policy variable. Combine them only at the end.  Circle the multiplier in your solution. 
1. What is the equilibrium level of output?  Show work on right.

Yd = 400 + .75*(Ya – 400 - 0.2*Ya +200 – 0.133*Ya) + 400 + 0.05*Ya* + 600 + 400 -150 – 0..05*Ya
Yd = ___________________Cd_________________   + _____Id_____  +  G -  +_X_ - ____M_____
Solve for Ya

Yd = 400 + .75Ya – 300- 0.15*Ya +150 – 0.10*Ya) + 400 + 0.05*Ya* + 600 + 400 -150 – 0.05*Ya

Yd = 400 + .75Ya – 300- 0.15*Ya +150 – 0.10*Ya) + 400 + 0.05*Ya* + 600 + 400 -150 – 0.05*Ya

Yd = .75Ya-.15Ya-.10Ya+0.05Ya – 0.10Ya +400 – 300 + 150 + 400 + 600 + 400 - 150
Ya = Ya(.75 - 0.15 - .10 + 0.05 – .05) + (400 – 300 + 150 + 400 + 600 + 400 – 150)
(1-.75 + 0.15 + .10 + 0.05 – .05)*Ya = (400 – 300 + 150 + 400 + 600 + 400 – 150)


Ya* = 1/(1-0.75 + 0.15 + 0.10 - 0.15 +0 .05)   * (400 – 300 + 150 + 400 + 600 + 400 – 150)

Ya* = 1/(1-mpc + mpc*tx + mpc*tr - mpi +mpm) * (C – mpc*Tx + mpc*Tr + I + G + X  – M)



Multiplier




Autonomous Elements of Demand

Multiplier = M = 1/(1-.75 + .15+.10-.15+.05) = 1/(1-.6) = 2.5   
Equilibrium Output = Ya* = (1/(1-.6))*1500 = (1/.4) * 1500 = 2.5*1500= 3750
Circle the complete multiplier and put a box around the Autonomous Element of Demand  

By the way, the tax multiplier for a “lump sum tax”  or lump sum transfer = mpc/M.


What is the simple multiplier with only the mpc: 
M = 1/(1-mpc) = 1/1-0.75) = 1/0.25 = 4
What is the  multiplier with the income tax:  
M(tx) = 1/(1-mpc+mpc*tx) = 1/1-.75 + .75*0.2)  = 1/(1-.6) = 1/0.4 = 2.5  smaller









    Automatic stabilizer

What is the multiplier with the income tax, reduction of unemployment payments,

M(tx, tr) = 1/(1-mpc+mpc*tx+mpc*tr) = 1/1-.75 + .75*0.2 +.75*0.1333)  = 1/(1-.75+.15+.10) 









=1/(1-0.5) = 2 even  smaller










More Automatic stabilizer

What is the multiplier with the income tax, reduction of unemployment payments, and imports
M(tx, tr) = 1/(1-mpc+mpc*tx+mpc*tr+mpm)=1/(1-.75+.75*0.2+.75*0.1333+0.5)  = 1/(1- .75+.15+.10+0.05) M(tx, tr, mpm) = 1/(1-.75+.75*0.2+.75*0.1333+0.5)  = 1/(1- .75+.15+.10+0.05) =1/(1-0.45) = 1.8181818







   



even  smaller










      Even more Automatic stabilizer

They all reduce the multiplier because they are “leaks” from the spending from additional income.
What is the  multiplier with only the mpc and induced investment mpi
M(tx) = 1/(1-mpc+mpi) = 1/1-.75 - .05)  = 1/(1-.8) = 1/0.2 = 4  larger, increase the propensity to spend on investment as income goes up.
4. What do the following coefficients do to the slope of the Yd = C + I + G + X - M curve.  

1. mpc => higher mpc -> steeper slope and higher multiplier
What does taking income from the rich with their low mpc and giving it to the middle class with a much higher mpc do to the multiplier?   Raises the multiplier.

2. tx => reduces the slope or multiplier


3. tr from reducing unemployment payments: => reduces the slope or multiplier


4. mpm from higher imports with higher GDP => reduces slope or multiplier


5. mpi as income rises => increases the slope or multiplier

Do taxes make the economy more or less sensitive to external or internal “shocks”,  e.g., a sudden increase in investment demand because of new inventions.  LESS This is call an automatic stabilizers. But it is not the only one as we saw above.
How would you do such an analysis for transfer payments (reduction of unemployment payments) where for example Tr = 400 plus - .1333333 of GDP.  (Unemployment payments go down as GDP goes up.)
