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Total: 40 Points

Instructions: This exam contains two parts and is 120 minutes long. Part A has 5 short answer questions, and Part B has 2 long questions. You are required to answer all questions in the exam. Good luck!

Part A. Each question is worth 4 points. 

a) Explain why GDP deflator tends to underestimate the impact of inflation on consumers.

Consider two substitutes in consumption, butter and margarine. Let's say 1992 is the base year for establishing the market basket of goods (the quantities households typically consume). Between 1992 and 1994 assume there is a large increase in the price of butter but only a small increase in the price of margarine. We should expect that in 1994 consumers purchase more of the lower-price margarine and less of the higher-priced butter. When calculating 1994 real GDP we use 1994 quantities and 1992 prices. But at 1992 prices people would buy more butter and less margarine. Consequently the 1994 real GDP includes more margarine for which prices rose slightly and less butter for which prices rose more sharply. Therefore, real GDP is larger and the GDP deflator is smaller than it should be.
b) Explain how the equilibrium in the labor market is related to the concept of long-run aggregate supply (LRAS).
In the long run, when there is enough time for all prices to adjust and markets to clear, the economy will be at full employment. It does not matter what the price level is, the employment level will be at full employment. The long-run aggregate supply indicates the potential level of output of the economy Y*=F(K,ExL*). Since K and E only change in the very long run, L* is all that matter for pinning down Y*. Given that L* does not depend on P, Y* will not depend on P and the LRAS will be vertical.
c) State and explain the equation that relates GDP and GNP. Would a country prefer to have a bigger GNP or GDP? Why?
The difference between GDP and GNP is given by the net factor payments. GNP = GDP + Net Factor Payments (NFP). 

NFP = factor payments from abroad – factor payments to abroad
It’s better to have GNP > GDP, because it means our nation’s income is greater than the value of what we are producing domestically.

d) Some people believe China will eventually have a higher living standard than US (as measured by output per worker) since the growth rate of output per worker in China is much higher than that in US. Discuss this possibility using the Solow growth model. 
China is farther away from its steady state than US so it is growing faster. As China gets closer and closer to its own steady state, growth rate will slow down. 
According to absolute convergence, all countries have the same steady state output per worker (y) so in the very long run, China and US will have the same y. 
According to conditional divergence, if the steady state output per worker is higher in US than that in China, then the living standard will still be always be higher in US. The only possibility for the belief to be true is when China has a higher steady state y than US. Then in the very long run, when US and China are both at their own steady state. The y in China will be higher than US.
e) Which growth model implies a stronger case for government policies to boost national savings and investment: Endogenous or Solow? Explain.
The endogenous growth model argues that it is a mistake to separate the determinants of the efficiency of labour from investment—that investments both raise the capital-worker ratio and increase the efficiency of labour as workers learn about the new technology installed with the purchase of new, modern capital goods. So growth rate will be higher when savings and investment are higher.
The Solow growth model suggests higher savings and investment will not boost growth rate at the steady state. 

Therefore, endogenous growth model implies a stronger case for policies to boost national savings and investment
Part B.
1. Suppose the economy’s aggregate production function is given by
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where 
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is aggregate output, 
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 is capital, 
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 is labour and A is the efficiency of labour. Assume that the saving rate is 5 percent per year, the capital’s depreciation rate is 2 percent per year, the rate of population growth is 2 percent per year, and A = 2. 

a) Solve for the values of the output per worker and the capital per worker in the steady state. (3 points)

b) Solve for the value of consumption per worker in the steady state. (2 points)
c) Solve for the golden rule level of capital and consumption. (3 points)

d) What is the saving rate, s, needed to take the capital and consumption level in the steady state to the golden rule level? (4 points)
a) First derive the steady state capital-labour ratio, which is given by setting equation (3.10) equal to zero; that is, 
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(i)

Next, consider the Cobb-Douglas production function with E=1: 
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(ii)

Substituting for Y/L from equation (ii) into (i), we obtain
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(iii)

Now divide both sides of equation (iii) by Kt/Lt to obtain
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(iv)

Equation (iv) can be solved for Kt/Lt, which gives us its steady state level of capital per wokrer, k*, as
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(v)

Finally, substituting for Kt/Lt from equation (v) into (ii), we obtain the steady state level of output per worker, y*,
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(vi)

If A=2, δ=0.02, n=0.02, s=0.05, and α=0.5. This gives us the steady state output per worker as 
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The steady state capital per worker is 
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b) The consumption per worker in the steady state is given by:
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c* = (1-0.05)5 = 4.75
c) To get the golden rule level of capital:
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Use 
[image: image15.wmf](

)

a

=

*

k

2

*

y

to get


[image: image16.wmf]*

k

)

n

(

*)

k

(

2

*

c

+

d

-

=

a


Then take the following derivative and set it equal 0
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Solve for k*:
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So the golden rule level of consumption is
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d) From a) the steady state level of k is given by:
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We want k*=625, with δ=0.02, n=0.02, and α=0.5, saving rate, s, must be:
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s = 0.5

2. Assume that the economy’s production function is Cobb-Douglas:
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the capital stock is 100, the total labour force 
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 is 200 and 
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a) Derive the labour demand function. (3 points)
b) Derive the equilibrium real wage. (3 points)
c) What is potential output for this economy? (2 points)
a) Labour demand is given by W/P=MPL. With the Cobb-Douglas production function 
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. If capital stock is 100, and 
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(i)



that is
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b) If the total labour force 
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 is 200 then from equation (i) the equilibrium real wage will be
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c) If the capital stock is 100, and the total labour force 
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 is 200 then potential output will be
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