Suggested Answers to First Assignment 

Chapter 14

1. Note that this question is best answered using GDP per capita comparisons between the richest and poorest countries. Fig 1.7. (slide 46 of notes) has shown that the gap has widened between the rich and poor. By 1998, the ratio of income per capita in the richest part of the world to the poorest part of the world was 19 to 1. 
2. Rich countries today are richer than rich countries 200 years ago by a factor of about 10 to 12 according to Fig. 1.7 in slide 46. 
3. 1960 – 2000 average growth of income per capita: 2.8% per year compared to 1870 – 1950: 1.1% per year. (fig 1.7 slide 46) Thus, growth in income per capita has increased.  The average world growth rate in the 19th century (1820-1870) is 0.5%/year (fig 1.7 slide 46).  World average growth rates in previous centuries were much smaller (slide 49): 1700-1820: 0.07%/y and 1500-1700: 0.04%/y.  Before 1500, we record essentially zero per-capita growth worldwide (slide 50).
The above observations indicate that for most of human history, i.e. between 10000 BC and 1500 AD, individual living conditions were essentially constant at the subsistence level, everywhere in the world and through time.  Through human history, the per capita wealth that we observe today is a very recent phenomenon.  Annual per-capita growth rates above 1% are also an extremely recent phenomenon.  
4. Looking at Fig 1.8 (slide 48), in 1820 inequality between countries represented a relatively small proportion of total world inequality; today it accounts for most of the inequality.  According to the data on slide 48, this change is mostly due to a large increase in between-country inequality, while the within-country inequality has not varied much.  
5. With a growth rate of 2% per year, the population doubles approximately every 36 years (=72/2). After 72 years, the population will have quadrupled.  In order for the population to increase by a factor of 8, it will require an additional 36 years, for a total of 108 years.

6. Notice that over 48 years the revenue increased by a multiple of four.  This implies (using the rule of 72) that the revenue doubles every 24 years. Thus, we can calculate g = 3% per year (24 = 72/g).

7. According to the numbers provided, per-capita income in both countries is the same; between-country inequality is thus inexistent in the sense that wealth per capita is the same.  But country A’s income distribution is clearly more unequal than country B’s.  World inequality in this example is thus entirely explained by within-country inequality. 
8. Using the formula derived in class, we have
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We can then solve for g as follows: 
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If Japan continues to grow at this rate, its revenue in 2100 will be (dollars):
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9. Given the rate of growth of 1.9%, how long would it take for per-capita income to grow from $3527 to $35,587? We are looking for the value of n in the following equation:
                           35587 = 3527(1.019)n
In a more simple form using logs, we have: ln(10.09) = nln(1.019). Solving for n, we get n = 123 years. (It is also quite easy to solve for n by trial and error.)  At the given growth rate, the per-capita income in the US in 1877 was equal to that of Sri Lanka’s of year 2000.   

10. a) GDP per capita in Richland: (12*2)+(4*4) = 40 in local currency
GDP per capita in Poorland: (3*1)+(1*1) = 4 in local currency
b) Since computers are traded internationally, they must have the same prices once they have adjusted for exchange rates. Thus, one dollar in Poorland buys two dollars in Richland. 

c) Using the market exchange rate: (GDPR/GDPP)*(1/2) = 40/(4*2) = 40/8 = 5.
d) A typical basket of consumption goods consists of 3 computers and 1 ice cream. In Richland, this would cost 10 dollars of local currency. In Poorland, the same basket would cost 4 dollars of local currency. Thus, the PPP exchange rate is equal to the ratio of the cost of the similar basket of goods, so that the basket costs the same in each of the two countries = 10/4 = 2.5. So, one Poorland dollar buys 2.5 Richland dollars. 

e) Using the PPP exchange rate: (GDPR/GDPP)*(1/2.5) = 40/(4*2.5) = 40/10 = 4.
Richland is therefore only four times richer than Poorland as opposed to five times richer calculated in part c) using the market exchange rate.  This makes more sense given that Richland produces 4 times more of everything per capita. 
