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[Q1-Q11 (34% in total), please fill out the blank fields and_provide your explanations when instructed on the answer book.

Tobio Corporation, a company in Neverland, is the sole producer of Hycu all over the world and has the production function for
year ¢ as follows.

Q=AE.* KF L* S§°,

where E, K, L, and S are the quantity of four different production factors. From Years 2028 to 2030, to produce Hycu, the cost
function identified by Tobio Corporation is C, = 600 + 30*

The economic growth in Neverland, is expected to slow down. Tobio Corporation firmly believe the following forecast measures
issued by Neverland Bureau of Economic Research (NBER) regarding the annual disposable income per capita in Neverland.

Year 2031 2041 2051
Disposable income per capita $100 $132 $162

NBER estimated that (1) the annual disposable income per capita for Years 2027 to 2032 would constantly be $100 and (2) the
annual disposable income per capita for Years 2050 to 2055 will constantly be $162.

A FANNG firm has been the major customer for Hycu. lts procurement contracts specify that if any cybersecurity event emerges
during the year, Tobio needs to compensate the customers an expected value of $600 annually for the damage. The probability of
making such compensation payment is 50%. The probability of making no compensation payment is also 50%.

Senior manager Pecchucchini said, “One of the most serious competitive disadvantage of our company is its ESG
underperformance.” The process for manufacturing of product Hycu will inherently create pollution, causing the neighboring
society to bear additional external costs. Until the end of Year 2030, the external cost function is C, =12Q. Effective on Jan. 1,
Year 2031, nevertheless, the Federal government of Neverland requires Tobio Corporation to bear the total costs of external

pollution. Namely, the Company needs to internalize costs that were originally borne by outside parties since then.

Tobio Corporation (hereafter also referred to as “the Company™) always manages to identify the total production that maximizes
its profits.

Q1. Anshin Insurance Co., which is a risk-neutral insurance provider, aims to win a bid regarding the cybersecurity liability
insurance contract with Tobio Corporation. Specifically, Anshin Insurance Co. plans to insure Tobio Corporation the full
compensation for damages due to pollution. Specifically, there would be neither any co-payment by Tobio Corporation nor
any maximum amount payable upon the occurrence of negative event(s).

Despite that cybersecurity insurance is increasingly becoming essential for all companies as the risk of cybersecurity
attacks against applications, devices, networks, and users grows, the cybersecurity insurance market in Neverland has been
perfectly competitive. The incremental annual general and administrative expense for Anshin to handle the case for Tobio
Corporation is $500. Calculate the fair cybersecurity liability insurance premium for Anshin Insurance Co. Show your
calculation. (3%)
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Q2.. Suppose instead that in the cybersecurity insurance market in Neverland, all the insurance companies have substantial
monopoly power. Would Anshin Insurance Co. propose to charge more money, as compared with your answer to Q1, to
Tobio Corporation on its cybersecurity insurance policy? Explain. (3 %)

Q3. The industry demand function for Hycu is Op= 80— 2 +3 7— 0.01 2, where P is the Price of Hycu; 7 is annual disposable
income per capital in Neverland. Calculate price P* for Hycu that maximizes the profit of Tobio Corporation in Year 2030.
Show your calculation. (3%)

Q4. Calculate quantity Q* for Hycu that maximizes the profit of Tobio Corporation for Year 2031. Show your calculation. (3%)

Q5. How much is the income elasticity of demand for Tobio Corporation in Year 203172 Show your calculation. (3%)

Q6. Compute the value of Lemer Index for Tobio Corporation in Year 2031. Show your calculation. (3%)

Q7. The marginal product of real capital [MPK] is the incremental increase in total production that results from one unit
increase in real capital while keeping all other inputs constant. There exists a fairly small probability that the local
government would impose the company a flat license tax of $1,000 regardless of its total product during the year. How

much would be the Company’s marginal cost in Year 2031 if such license tax is imposed? Why? (3%)

Q8. How much would be the Company’s optimal quantity supplied; 0%, in Year 2031 if the local government does impose the
company a license tax of $1,0007 Why? (3%)

Q9. Suppose that Neverland government imposes a price ceiling Pma:= $270 on Hycu. How much would be the change in
consumer surplus resulting from the price ceiling in Year 2031? How much would be the supply shortages or surpluses
resulting from the price ceiling in Year 20317 Why? (3%)

Q10. Dr. Miyamoto, who is one of the only two audit committee members who hold a doctoral degree, said, “Hycu will remain a
normal good in Year 2041 but will become an inferior good in Year 2051.”

Audit committee member Dr. Brownian, who also hold a doctoral degree, said, “Hycu will remain a normal good in Year
2041 but will become a luxury good in Year 2051.”

One of the only two audit committee members who hold doctoral degree, Dr. Miyamoto and Dr. Brownian, is a true expert
in Economics. Which one of these two doctors is the true expert in Economics? Why? [If you show your
discussion, then there is no need to place your calculation in this cell.] (3%)

Q11. After Year 2032, at which level of , the annual disposable income per capita in Neverland, would Obp begin to decrease |
with I? Show your calculation. (4%)
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Q12-Q21 (33% in total) are essay questions, please provide your calculations and answers on the answer book.

(—): (16%)
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Figure 2,
Population Pyramids for the United States: 2000, 2010 and 2020
{in millions)
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Source: U.S. Census Bureau, Cansus 2000 Summiary Fils 1 (5F1), 2010 Census Summary Fila 1 (SF1) and
2020 Census Demographic and Housing Characteristics File (OKC),
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HE & C=380— 1%+ 0.9%(Y - T),
HE R 1=90-2%,

& &3 T=60+0.2%Y,

BRALZE - G=100,

F#l o o NX=150-0.25*Y,
EHEHEETE  (M/P)=0.2%Y - 4%,
F Y §H®e o Ms/P =200
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A 3] (33 %)
1022-Q25 (3% each guestion, 12% in total) are multiple-choice questions, please choose the best possible answer out of the
choices from the list, and provide your answers on the answer book.

How many really suffer as a result of labor market problems? This is one of the most critical yet contentious social policy
questions. In many ways, our social statistics exaggerate the degree of hardship. Unemployment does not have the same dire
consequences today as it did in the 1930°s when most of the unemployed were primary breadwinners, when income and
carnings were usually much closer to the margin of subsistence, and when there were no countervailing social programs for
those failing in the labor market. Increasing affluence, the rise of families with more than one wage earner, the growing
predominance of secondary earers among the unemployed, and improved social welfare protection have unquestionably
mitigated the consequences of joblessness. Earnings and income data also overstate the dimensions of hardship. Among the
millions with hourly earnings at or below the minimum wage level, the overwhelming majority are from multiple-earner,
relatively affluent families. Most of those counted by the poverty statistics are elderly or handicapped or have family
responsibilities which keep them out of the labor force, so the poverty statistics are by no means an accurate indicator of labor
market pathologies.

Yet there are also many ways our social statistics underestimate the degree of labor-market-related hardship. The unemployment
counts exclude the millions of fully employed workers whose wages are so low that their families remain in poverty. Low wages
and repeated or prolonged unemployment frequently interact to undermine the capacity for self-support. Since the number
experiencing joblessness at some time during the year is several times the number unemployed in any month, those who suffer
as a result of forced idieness can equal or exceed average annual unemployment, even though only a minority of the jobless in
any month really suffer. For every person counted in the monthly unemployment tallies, there is another working part-time
because of the inability to find full-time work, or élse outside the labor force buf wanting a job. Finally, income transfers in our
country have always focused on the elderly, disabled, and dependent, neglecting the needs of the working poor, so that the
dramatic expansion of cash and in-kind transfers does not necessarily mean that those failing in the labor market are adequately
protected.

As a result of such contradictory evidence, it is uncertain whether those suffering seriously as a result of labor market problems
number in the hundreds of thousands or the tens of millions, and, hence, whether high levels of joblessness can be tolerated or
must be countered by job creation and economic stimulus. There is only one area of agreement in this debate—that the existing

poverty, employment, and earnings statistics are inadequate for one their primary applications, measuring the consequences of
labor market problems.

Q22. Which of the following is the principal topic of the passage?
(A) What causes labor market pathologies that result in suffering
(B) Why income measures are imprecise in measuring degrees of poverty

(C) Which of the currently used statistical procedures are the best for estimating the incidence of hardship that is due to
unemployment

(D) Where the areas of agreement are among poverty, employment, and earnings figures
(E) How social statistics give an unclear picture of the degree of hardship caused by low wages and insufficient
employment opportunities '
Q23. Which of the following proposals best responds to the issues raised by the author?
(A) Innovattve programs using multiple approaches should be set up to reduce the level of unemployment.

(B) A compromise should be found between the positions of those who view joblessness as an evil greater than economic
control and those who hold the opposite view. a
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(C) New statistical indices should be developed to measure the degree to which unemployment and inadequately paid .
employment cause suffering. '

(D) Consideration should be given to the ways in which statistics can act as partial causes of the phenomena that they
purport to measure.

(E} The labor force should be restructured so that it corresponds to the range of job vacancies.

Q24. The conclusion about the number of people who suffer as a result of forced idleness depends primarily on the point that
(A) in times of high unemployment, there are some people who do not remain unemployed for long
(B) the capacity for self-support depends on receiving moderate-to-high wages

(C) those in forced idleness include, besides the unemployed, both underemployed part-time workers and those not actively
seeking work

(D) at different times during the year, different people are unemployed

(E) many of those who are affected by unemployment are dependents of unemployed workers

Q25. Which of the following, if true, is the best criticism of the author’s argument conceming why poverty statistics cannot
properly be used to show the effects of problems in the labor market?

(A) A short-term increase in the number of those in poverty can indicate a shortage of jobs because the basic number of
those unable to accept employment remains approximately constant.

(B) For those who are in poverty as a result of joblessness, there are social programs available that provide a minimum
standard of living.

(C) Poverty statistics do not consistently agree with earnings statistics, when each is taken as a measure of hardship
resulting from unemployment.

(D) The elderly and handicapped categories include many who previously were employed in the labor market.

(E) Since the labor market is global in nature, poor workers in one country are competing with poor workers in another
with respect to the level of wages and the existence of jobs.

1026-Q28 (10% in total) are essay questions, please provide your calculations and answers on the answer book

Two firms are trying to force each other out of business and have started a price war. In each period =0, 1, 2, ..., the firms
simultaneously choose between fighting (F) and quitting (Q). Quitting is irreversible and yields payoff O from that period
onward. If both firms fight, they get payoff ~ ¢ per period. The game ends as soon as one of the firms quit and then the other
firm receives a monopoly profit p per period from that period onward (including the period when the other firm quits). The
players discount their costs and profits with discount factor d. Assume that the fioms are not liquidity constrained and can keep
fighting forever.

Q26. Consider a strategy profile s/ (¢) = F for all ¢ and s2 (¢) = Q for all . Is the profile a subgame perfect equilibrium? (3%)
Q27. Find a subgame perfect equilibrium where both players stop with the same constant probability in each period. (3%)
Q28. Now, consider the same game but when Firm 2 observes the action taken by Firm 1 before taking its own action. Please

construct a subgame perfect equilibrium where Firm 1 randomizes in every period and Firm 2 randomizes if Firm 1 fights.
Which firm gets a larger expected payoff in that equilibrium? (4%)
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1029-Q31 (11% in total) are essay questions, please provide your calculations and answers on the answer book

Two live music venues, Amadeus and Backstage, are located nearby each other and each has a loyal clientele, estimated to be
100 people per night for Amadeus and 50 for Backstage. Both venues must decide whether or not to hire a famous musician, that
will attract more clients than usual if the other venue does not do so as well. Amadeus can hire for one night the pianist
Szpilman, and Backstage can hire the singer Lizza. If Amadeus hires Szpilman and Backstage doesn’t hire anyone, Amadeus
will get 40 extra clients and Backstage will lose 10. Similarly, if Backstage hires Lizza while Amadeus doesn’t hire anyone, then
it will get 50 extra clients, while Amadeus loses 30. Finally, if both venues hire famous musicians (that is, Amadeus hires
Szpilman, and Backstage hires Lizza) then they will get 20 and 10 extra clients respectively. The benefit of each client is 10
dollars for Amadeus and 20 dollars for Backstage. Denoting N and L the prices of hiring Szpilman and Lizza respectively, we

have that 200 < L < 400 and 200 < N < 400.

Q29. Please represent this game, and determine what will be the Nash equilibria in pure strategies, depending on the values of ¥
and L. (3%)

Q30. Both venues now consider adding to their previous options a new alternative: an open bar. If only one of them introduces
an open bar it will get all of the clients, regardless of whether or not the other bar has live music. If both venues have an
open bar, the clients will stay in their preferred venue. The cost of an open bar is 200 dollars for Amadeus and 100 dollars

for Backstage. Please find the rationalizable strategy profile for this new game. (4%)

Q31. Suppose now that both venues consider competing not just one night, but indefinitely, and that running an open bar has
been banned by the health authorities of the local government. For which values of intertemporal discount rate 9 is it
possible to find a subgame perfect Nash equilibrium in which both venues decide not to hire any musicians when L = N =

3007 Write the strategies that allow this equilibrium. (4%)
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