Chapter 9 Economic Growth II


1. In the Solow growth model with population growth (n) and technological progress (g), the steady-state growth rate of output per effective worker is:
A. 0.
B. n.
C. g.
D. n + g.


2. In the Solow growth model with population growth (n) and technological progress (g), the steady-state growth rate of output per worker is:
A. 0.
B. n.
C. g.
D. n + g.


3. In the Solow growth model with population growth (n) and technological progress (g), the steady-state growth rate of total output is:
A. 0.
B. n.
C. g.
D. n + g.


4. A permanent change in the growth rate of total output can arise from a change in the:
A. rate of technological progress.
B. saving rate.
C. ratio of capital per worker.
D. number of workers.


5. In the Solow growth model with population growth and technological progress, the economy experiences a 5 per cent “labour-augmenting technological progress” if:
A. the economy and the population grows by 5 per cent
B. the economy does not grow while the population grows by 5 per cent.
C. the population grows by 5 per cent.
D. the economy grows by 5 per cent while the population stays the same.


6. In the Solow growth model with population growth of 5 per cent and a labour augmenting technological progress of 3 per cent, the economy’s:
A. number of workers grow at 5 per cent while the number of effective workers grow at 3%.
B. number of workers grow at 3 per cent while the number of effective workers grow at 8 per cent.
C. number of workers grow at 5 per cent while the number of effective workers grow at 2 per cent.
D. number of workers grow at 5 per cent while the number of effective workers grow at 8 per cent.


7. In the Solow model with technological progress, an increase in the rate of technological change will:
A. shift the investment curve upward.
B. shift the investment curve downward.
C. leave the investment curve unchanged.
D. lead to a lower level of consumption at the steady state.


8. In a Solow model with population growth and technological progress, the steady-state level of consumption is maximized when the steady state marginal product of capital equals the rate of depreciation plus:
A. the rate of population growth plus the rate of technological change.
B. the rate of population growth.
C. the rate of technological change.
D. None of the answers is correct.


9. The steady state level of income per person in a country is a function of all the following EXCEPT:
A. the rate of saving.
B. the current level of income in the country.
C. the efficiency with which the economy employs the factors of production.
D. the population growth rate.


10. Using the framework of the Solow growth model, the U.K. level of capital is presently:
A. above the Golden Rule level.
B. more or less at the Golden Rule level.
C. below the Golden Rule level.
D. below the level needed to replace depreciated capital.


11. All of the following are possible explanations for the worldwide slowdown in economic growth during the 1970s and 1980s EXCEPT:
A. measurement problems.
B. worker quality.
C. depletion of ideas.
D. scarcity of non-petroleum raw materials.


12. In the basic endogenous growth model, the production function exhibits:
A. decreasing returns.
B. constant returns.
C. increasing returns.
D. None of the answers is correct.


13. In the basic endogenous growth model, usually called the Y=AK model, as long as the saving rate times the constant A is greater the rate of depreciation, income will grow:
A. at an increasing rate.
B. at a decreasing rate.
C. until it reaches its steady state.
D. forever.


14. In the Solow model, increased saving leads to _______ growth, but in the Y=AK model, increased saving can lead to _______ growth.
A. negative; eternal
B. temporary; persistent
C. exogenous; endogenous
D. consumption; technological


15. Advocates of the Y=AK model interpret capital as:
A. consisting solely of the stock of plants and equipment.
B. being inversely related to technological progress.
C. including knowledge.
D. being determined by exogenous forces.


16. In the two-sector model presented in Section 9-4, where the sectors consist of manufacturing firms and research universities:
A. only firms use capital as inputs.
B. only universities use knowledge as inputs.
C. both universities and firms use capital and knowledge as inputs.
D. universities use capital and knowledge as inputs.


17. In the two-sector model, the proportion of labour devoted to research universities determines the:
A. steady-state stock of physical capital.
B. marginal product of capital.
C. steady-state saving rate.
D. steady-state growth rate of income.

Feedback for correct response: Correct! 

Feedback for incorrect response: Incorrect! The correct answer is: steady-state growth rate of income. A key result of the two-sector model is that the steady-state growth rate of income is determined by the proportion of labour devoted to universities. See Section 9-4.

18. In most endogenous growth theories, externalities from firms’ research play a crucial role. Economists agree that research:
A. always has beneficial externalities.
B. can exhibit externalities of ambiguous value.
C. usually has negative long-run effects.
D. None of the answers is correct.


19. The marginal product of capital (MPK) is 1/3; the marginal product of labour (MPL) is 3. Capital is increased by 30; the labour force is increased by 10. How much does output increase?
A. 10
B. 30
C. 33
D. 40


20. Suppose that the production function is Y = AF(K,L). The (unchanging) share of capital in output is 0.5. Suppose that output increases by 4 per cent, the labour force increases by 3 per cent, and the capital stock increases by 2 per cent. What is the Solow residual in this case?
A. 0.5 per cent
B. 1.0 per cent
C. 1.5 per cent
D. 2.0 per cent


21. Real-business-cycle theorists believe that fluctuations in output and employment are:
A. deviations of output and unemployment from their natural rate.
B. caused by price stickiness.
C. driven by technological shocks.
D. non-existent.


22. In a recession, firms may keep workers they do not need, so they will have these workers when the recession is over. This is called:

A. the Solow residual.
B. the intertemporal substitution of labour.
C. labour hoarding.
D. involuntary unemployment.


23. Which of the following is NOT an explanation for variations in the Solow residual?

A. unmeasured output
B. technology shocks
C. labour hoarding
D. growth in the capital stock 


[bookmark: _GoBack]Answers

1a - As explained in Section 9-1, the steady state growth rate of output per effective worker is 0.

2c - As explained in Section 9-1, the steady state growth rate of output per worker is g.


3d - As explained in Section 9-1, the steady-state growth rate of total output is n + g.

4a - The steady-state growth rate of total output is equal to the rate of population growth (n) plus the rate of technological progress (g). A change in the rate of technological progress will permanently change the growth rate of total output. See Section 9-1.

5d - As explained in Section 9-1, labour-augmenting technological progress occurs when output increases as if the labour force had increased by 5 per cent more than it really did.

6d - As explained in Section 9-1, the growth rate of the number of effective workers is the population growth rate plus the rate of labour augmenting technological progress.

7c - Since technological progress does not affect the “effective worker” production function or the saving rate, the investment curve will remain the same. See Section 9-1.

8a - Steady state consumption is maximized at the Golden Rule level of capital. At this level, the marginal product of capital equals the rate of depreciation plus the rate of population growth plus the rate of technological change. See section 9-1.

9b - The current level of income does not tell us what the steady-state level of income will be in the long run. Conditional on the steady state, countries with lower initial income will grow more rapidly. See Section 9-2.

10c - As demonstrated in section 9-3, the Solow model suggests that the current U.K. saving rate is too low to achieve the Golden Rule steady-state level of capital.

11d - The world economy has not experienced an overall shortage of raw materials during the last twenty-five years. Indeed, even the oil shortages of the 1970s seem to be a thing of the past. See Section 9-3.

12b - The basic endogenous growth model production function Y=AK exhibits constant returns to scale. See Section 9-3.

13d - Unlike the Solow model, in the Y=AK model the economy’s income can increase indefinitely, even without technological progress. See Section 9-4.

14b - Unlike the Solow model, increased saving in the Y=AK model can lead to never-ending growth. See Section 9-4.

15c - While constant returns to capital are clearly implausible for the conventional definition of capital, they become more plausible if knowledge is considered to be capital as well. See Section 9-4.

16a - As described in Section 9-4, in the two-sector model firms use knowledge and capital while universities only use knowledge.

17d - A key result of the two-sector model is that the steady-state growth rate of income is determined by the proportion of labour devoted to universities. See Section 9-4.

18b - As described in Section 9-4, research can have the positive “standing on shoulders” externality or the negative “stepping on toes” externality. Note, however, that empirical studies indicate that the externalities of research are overwhelmingly positive.

19d - The increase in output is equal to the change in capital multiplied by the MPK plus the change in labour multiplied by the MPL. See the appendix to Chapter 9.

20c - The Solow residual is equal to the change in output minus the change in the labour force multiplied by the share of labour in output minus the change in the capital stock multiplied by the share of capital in output. In this case, the Solow residual equals 4% − 0.5 × 3% − 0.5 × 2% = 1.5%. See the Appendix to Chapter 9.

21c - Real-business-cycle theorists believe that markets clear quickly and that the economy is always at its natural rate. See Appendix to Chapter 9.

22c - See Appendix to Chapter 9.

23d - Since the Solow residual measures growth in output NET of growth in factors, changes in the capital stock do not affect it. See Appendix to Chapter 9.
