
Economics 21        Spring 2016 
 

Problem Set 6 
 

Problem Set is due back Friday April 22.  Some of the questions come from various 
editions of Blanchard   Because different students have different editions, I have put a 
scan of the questions at the end of Problem Set.  If you do not have access to the relevant 
American Edition of Blanchard, you should answer the questions on the scan. 
 
1) Blanchard (5th Edition), p. 16, Dig Deeper Question 4:  
 
a) Parts a), b) and c).  For this question, you should start with 2008 when U.S. Output 
per Person was $43,800.  For part c), you should answer the question by forming a ratio 
of Output per Person at 2.8% growth/Output per Person at 1.8% growth.  This question 
does not use growth theory, just the miracle of compound interest (which is the 
opposite of discounting) - if you don’t know what that is, ask me. 
 
b) Use the Rule of 70 and amaze your friends with your ability to calculate 
compounding in your head.  The rule is: 
 

Number of Years for a Variable to Double in Value = 70
Growth Rate of the Variable

 

 
where the  Growth Rate of the Variable is 1.8 if the variable is growing at 1.8%.  How 
long will it take U.S. Output per Person to double if the growth rate is 1.8%?  If the 
growth rate is  2.8%? 
 
2) Blanchard (6th Edition), p. 246, Dig Deeper Question 7: parts d), e), f) only.  Note, this 
question assumes gn = ga = 0 
 
3) Blanchard, (6th Edition), p. 246, Dig Deeper Question 9:   
 
a) Parts b) and c) only.  Use the production function from Question 7 (NOT the square 
root one). 
 
b) There is a simple formula for the elasticity of the steady state level of Y/N with 
respect to changes in s (i.e. how much of a percentage change in Y/N results for a given 
percentage change in s).  
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The formula is a calculus formula, so it holds exactly if you take derivatives (which we 
are not doing) but only approximately for discrete changes (like in question c where s 
increases from 15% to 20%).  Still, if you use the midpoint of the discrete changes as the 
base values of s and Y/N, which are s = .175 and Y/N =  1.5215, it is pretty close.  With 
these numbers, what does the formula give you for the elasticity? 



c) We can use the Rule of 70 to figure out how long it will take for the economy to get 
halfway to its new steady state1 once we know the rate at which it approaches the 
steady state.  The general formula for that rate is:  
 
Rate at which the Economy Approaches the Steady State = (1-α)(ga + gn + δ).   
 

€ 

Number of Years to Close Half the Gap =  70
(1-α)(ga + gn + δ)

 

 
In using this formula, as in the Rule of 70, the growth and depreciation rates are whole 
numbers (not percentages), but α is a fraction. 
 
In this problem gn = ga = 0.   So, for this problem, how long will it take to get halfway to 
the new steady state? 
 
4) Blanchard, (6th Edition), p. 264, Dig Deeper Question 6: part a) only. Use the 
production function:  
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Given the numbers provided by Blanchard  (gn = 2%, ga = 4%, and δ = 10%,), how long 
does it take for this economy to close ½ of the gap to the steady state? 
 
5) For the actual U.S. economy since 1870, gn= 1.85%, ga= 1.15%, and δ ≈ 8%,  how long 
does it take for the economy to close ½ of the gap to the steady state? 
   

                                                
1 Half-lives also follow the Rule of 70.  So we can ask "how much of a gap between the 
old value of Y/N and the new value of Y/N did the increase in s create"?  That gap will 
ultimately be closed and go to zero, and the Rule of 70 tells us how long it will take to 
close half of the gap.  




