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1. For the relative prices, note that the high rate of productivity in the farming sector will create a fall in the real price of wheat; whereas, the lack of significant change in productivity in the hair-cutting sector will maintain the real price for haircuts. Thus, the fall in the price of wheat implies that the relative price of haircuts has risen, and the relative price of wheat has, of course, fallen.

The improvement in technology for growing wheat raises the marginal productivity of labor for farmers, and because workers are always paid their marginal products, the real wage for farmers will rise, ceteris paribus. Similarly, the absence of technological improvements in cutting hair maintains the marginal productivity of barbers and the real wage for barbers does not change, ceteris paribus. However, because workers are free to move from the low marginal productivity hair cutting sector to the high marginal productivity farming sector, the equilibrium wage for both sets of workers will be equal. Ultimately, the real wages of both farmers and barbers will rise because of higher productivity in the farming sector (simply, more output is now produced). 

2. a.
In any given year, the production of bread must equal the production of cheese in this economy. That is, 
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 always. Knowing that the productivity of each good is equal at this point in time, we can solve for the quantity of labor devoted to each sector as follows.


[image: image2.wmf],

,

.

bc

bbcc

bc

YY

ALAL

LL

=

=

=


Since 
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The labor force will be equally split between the two sectors.

b.
To calculate the growth rate of total output, we first calculate the growth rates of each sector by taking the natural log of both sides and differentiating with respect to time. For the bread sector:
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Similarly, for the cheese sector, we get,
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We know the value for the growth rate of productivity in both sectors. Furthermore, in our answer to Part (a), we found that labor is currently equally divided among the two sectors. Thus, the growth of labor in one sector must be offset by the growth of labor in the other—
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We substitute in these values and get,
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And,
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Setting the growth rate of output in the bread sector to the growth rate of output in the cheese sector, we find that 
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c.
The figure below depicts the growth rate of output over time. From Part (b), we know that the growth rate of output is equal to 1.5 percent. But, productivity in the bread sector rises by a greater percent than in the cheese sector. Bread production would rise faster than cheese production and because one piece of bread is consumed with one piece of cheese, labor resources are continually shifted into the cheese sector. Over time, nearly the whole of the economy’s resources will be shifted to the cheese sector with a minimal amount devoted to the high productivity bread sector. Therefore, growth will be limited by the growth and productivity of the cheese sector. As the figure shows, the economy’s growth rate nears 1 percent, the growth rate of productivity in the cheese sector.
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3. The marginal product of Sector 1 is found by differentiating the production function of Sector 1. 
That is,

Marginal Product  
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The average product of Sector 2 is found by dividing total output of Sector 2 by the amount of workers. Simply,

Average Product  
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In equilibrium, the wage of both sectors must be equal, as workers are free to move between sectors. Therefore, we set 
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 to solve for the number of workers in each sector.
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The number of workers in Sector 2 will be 4 times greater than the number of workers in Sector 1. 

The figure below depicts, graphically, the scenario above with the assumption that L  10. As predicted, the intersection of wage curves intersect where two workers are employed in Sector 1, where marginal products are paid, and four times that number of workers (eight workers) are employed in Sector 2, where average products are paid.

4. A correct answer to the problem will include specific examples within a country. In addition, be certain to categorize each type of inefficiency.
5. In a closed economy where one slice of cheese is consumed with one slice of bread, we can write a production function for each sector as 
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where 
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as the number of labor hours devoted to each sector. In equilibrium,
[image: image24.wmf]b

Y

 will equal 
[image: image25.wmf].

c

Y

 Therefore, 

[image: image26.wmf],

(1/2).

cb

cb

YY

LL

=

=


We know that the total number of labor hours,
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available is 60. Combining this fact with the previous equation, we find that, 
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and, 
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As for output in each sector,
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Therefore, the allocation of labor hours towards the bread sector will be 40, resulting in an output of 20 slices of bread, and the allocation of labor hours towards the cheese sector will be 20, resulting in an output of 20 slices of cheese. With the economy opened up to trade where the price of bread equals the price of cheese on the world market, the economy is strictly better off when they specialize in the good that they have a comparative advantage in and trade for the other. Because the economy can produce two slices of cheese for every slice of bread produced, the economy can specialize in cheese production. Sixty labor hours devoted to cheese production would lead to 60 slices of cheese and a dormant bread sector. In turn, 30 of those slices of cheese can be traded for 30 slices of bread on the world market. The economy can now consume 30 slices of cheese and 30 slices of bread, a consumption level strictly greater than in the closed economy scenario. The total amount of labor hours does not increase, but the allocation is 
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