Answer Key to Homework 2						EE 462 Semester 1/2011
1. Denoting each variable by the appropriate country subscript, we write Equation (3.3) from page 63 in ratio form. That is,




		Since productivity, A, and depreciation, , are the same, we can cancel them and rewrite the previous ratio with the appropriate values: and setting


			For we get,



			Therefore, when  the ratio is 0.5 or 1 to 2 and when   the ratio is 0.0625.
2. a.	We begin from Point A, where the population size is stable with no growth. With the discovery of a new strain of wheat that is twice as productive, the curve relating population size and income per capita shifts outward. At this point, we are at Point B. Here, population growth will be positive because of the high level of income per capita. As population grows and income per capita falls, we move along both curves as shown by the arrows and approach the long run steady-state level, Point C. At Point C, we are at a higher population but with no growth in population.
[image: 04xQ02a]

b.	We begin from Point A, where the population size is stable with no growth. With war killing half the population, no curve is shifted. Instead, we jump to Point B along the original curve. At this point, we have half the population with a higher income per capita level allowing population growth. As the population grows and income per capita falls, we move along both curves to reach the long run equilibrium Point A. That is, the death of half the population results in temporary gains and temporary population growth with no long-lasting impact on the ultimate steady-state population.
[image: 04xQ02b]
c.	We begin from Point A, where the population size is stable with no growth. With a volcanic eruption that kills half the people, we are faced with the same scenario as in Part (b). However, the volcanic eruption destroys half the land, shifting the curve relating population size and income per capita inward. The magnitude of the shift is such that, at the new population size 
and income per capita, growth in the population is zero. This is illustrated to be Point B. The short-run equilibrium and the long-run equilibrium are identical in this scenario.
[image: 04xQ02c]
3. a.	TFR 4. 
	NRR  (1/2)  [(1 child)  (Probability of reaching age 25)  (1 child)  (Probability of reaching age 28) (1 child)  (Probability of reaching age 32) (1 child)  (Probability of reaching 
age 35)] Substituting in the given information, we get NRR (1/2)  [(2/3)  (2/3)  (1/3)  (1/3)]  1
	b.	NRR  (1/2)  [(1) (1) (1/2) (1/2)]  1.5 
	c.	TFR  2 
	NRR  (1/2)  [(1/2) (1/2) (1/2)  (1/2) (1/2)  (1/2)]  .75
4. The statement is not necessarily true. Higher fertility will lower the fraction of the population made up of working-age adults until the newly born children reach working age. Thus, in the short run the country’s dependency burden will be higher, and its standard of living lower. In the long run, a country with very low fertility may indeed be better off with an increase in fertility.
5. 

The relative return to 12 years of schooling is 3.16, and the relative return to two years of schooling is (1.134)2 or 1.29. Writing the steady-state ratio for one country over time and denoting 1.29 and 3.16, we get:


Thus, the ratio of steady-state output per worker for this country over time is 2.45. If over 100 years, the steady-state output has increased by a factor of 2.45, we can solve for the growth rate, g, by the following calculation.


We conclude that the annual average growth rate of output per worker is 0.9 percent.
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