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#1a To convert a variable, such as M into an endogenous variable, we must put the new 
equation in a box on the graph with an arrow from Y pointing into it and an arrow from the box 
pointing to the GDP identity.  We leave X, standing alone, pointing into Y. 
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Flow chart rules: One box for each equation; one oval for each variable. No arrows into exogenous variable 

ovals.  At least one arrow into each endogenous variable oval.  At least one arrow out of each 
equation box. 

 
#1b Y = c0 + c1(d0 + d1Y) + I + G + X – (m0+m1)Y) 
 (1-c1d1+m1)Y = c0 + c1d0 – m0 + I + G + X 
 Y = [1/(1-c1d1+m1)]( c0 + c1d0 – m0 + I + G + X)  - this is the reduced form equation 
 
#1c dY/dG = 1/(1-c1d1+m1)  
Note: because of the leakage of spending in imports, the multiplier is smaller than when imports 
were exogenous. 
 
#1d ∂Y/∂d0 = + c1/(1-c1d1+m1) is the tax cut multiplier, obtained by differentiating the reduced 
form equation. 
 If an increase in government spending is matched by a change in the personal income tax 
law providing for a tax hike, both equal to 10, then   
[ ∂Y/∂G - ∂Y/∂d0] ×10 = 10×[(1-c1)/(1-c1d1+m1)] 
The expression in brackets is sometimes called the “balance budget multiplier.”  It equals unity if 
d1 = 1. 
 
#2,  
Table 9.9 Consumption and GDP in Simple Land   

Y T R D Tr Yd C=30 +.4Y 
500 100 25 50 5 330 230 

1000 225 50 100 5 630 430 
2500 600 125 250 5 1530 1030 
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Sorry, but I should have specified “C = a0 + a1Y (Consumption as a function of GDP)” 

on page 440 of the text. 
C = 10 + 2/3Yd = 10 + (2/3)(30 + .6Y) = 30 + 0.4Y (i.e., a0 = 30; a1 = 0.4) 
 
Yd = Y – T – R – D = Y – (-25 + .25Y) – 0.05 Y – 0.1Y+5 = 30 + .6Y  (i.e., d0 = 30, d1 = .06) 
 
d. Depreciation, corporate retained earnings taxes and transfers create the gap between Y 

and Yd. 
e. Y = 30 + 0.4Y + I + G + X – M 

Y =  [1/(1 – 0.4]( I + G + X – M) ~ This is the reduced form equation (only exogenous 
variables on the right.) 

∂Y/∂G = 1/(1-0.4)  (The government spending multiplier) 
 

3. Ben Cohen generated with Excel the answers to optional question 3 that are on the next page.  
Note that the peaks and troughs of this artificial business cycle do not depend upon particular 
turning point theories, such as banks becoming “loaned up” (running out of reserves) at the 
cycle peak. 






