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Question 1.
Suppose that Natasha’s utility function is given by U(I) =+/1007 , where J represents monthly income.

Currently Natasha is earning a monthly income of $ 40,000 NTD and can earn that monthly income next
year with certainty. However, she is offered a chance to take a new job that offers a 0.6 probability of]
monthly earning § 44,100 NTD and a 0.4 probability of monthly income $ 32,400 NTD. What is

expected utility of the her new job’s monthly salary =_ (1) » and in the case of that she would like to
take this new offer next year and she is willing to buy insurance against the variable income associate

with the new job, how much she needs pay for the risk premium every month=_(2 ) °

Question 2.
Suppose the process of producing light-weight parkas by Polly’s Parkas is described by the (production)

function: q=10K°'8(L—40)0'2 » Where ¢ is the number of parkas produced, X is the number of

computerized stitching-machine hours, and 7 is the number of person-hours of labor. In addition to
capital and labor, $ 10 of raw materials are used in the production of each parkas. Therefore, with the
costs of capital (r) and labor (w), includes $ 10 of raw materials per unit of output, the total cost function

becomes TC (g) = wL+ rK + 10q. By minimizing cost, find the optimal function of L * = (3) - (n
terms of only 7, w, and q ) :

Question 3. 4

The market demand and supply function for imported beer are: 0% =4800~40P and
0° =-1200+20P. To encourage the consumption of domestic beer, Congress has imposed a quota of]
600 units of imported beer. After the quota, the producer surplus = _(4) » and deadweight Joss =

(5) -

Question 4.
A monopolist is deciding how to locate output between two geographically separated markets (East for

1* market and West for the 2™ market). Demand for these two markets are: R=15-0, P, =25-2Q,.
The monopolist’s total cost is 7C =5 + 3(Q1+ Q) , if the monopolist can price discriminate, total

quantity (Q) + Q,) is (6) » total profitis _(7) °
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Question 5.

Suppose that two identical firms produce weapons and that they are the only firms in the market. Their
costs are given by C; =600, and Cy =600, , where Q is the output of firm 1 and Q, is the output of]

firm 2. Price is determined by the following demand curve: P=300-0Q, where Q = O +0,. At the
Cournot-Nash equilibrium, the profit of firm 2 =_ (8) > Suppose two firms form a Cartel to
maximize joint profits, total output is 9 > each firm profitis (10)
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1. A complete set of measures to analyze interest rate risk of bonds should include: (A) yield (B)

expected return (C) variance (D) beta (E) duration (F) convexity:
(HDAandE (2)CandE (3)CandD (4)DandE (5)Eand F
6)C,DandE (7)D,EandF (8§) C_D.EandF (9) A,EandF.

Which of the following is (are) most correct ? (A) Zero-coupon bonds (no embedded option) have
zero reinvestment risk. (B) The price of a zero- coupon bond (no embedded option) will go up over
time. (C) When a bond has an option component, it is possible that its duration may be greater than
its maturity.

(LA 2)B 3)C HAB (5AC(6)B,C (7)A,B,C.

Appropriate method(s) to analyze whether a merge generates synergy over the post-merger period
should include (A) whether stock abnormal return of the combined company over post-merger period
is positive, (B) whether industry-average-adjusted accounting net incomes over post-merger period
are positive, (C) whether the combined company subsequently divests (¥4 & #%) the target

company over the post-merger period.
MA (2B (3)C#HAB(B)B,C(6H)AC (T)AB,C.

Modified IRR (MIRR) method is better than IRR method because MIRR method (A) has only one
MIRR value, (B) can distinguish “lending MIRR” from “borrowing MIRR”. (C) leads to the same

conclusion (in analyzing two mutually-exclusive projects) as the NPV rule does.
(DA 2)B 3)C 4 A,B (5)B,C (6)A,C (7)A,B,C.

Which of the followmg is (are) consistent with empmcal data ? (A) PPP, (B) covered interest rate

parity, (C) uncovered interest rate parity:
(WA 2)B 3)C HAB (5B,C6HAC (THA,B,C.

In the APT analysis, a complete set of method(s) to minimize the risk of arbitrage portfolios should
include (A) trading mis-priced assets and trading factors to offset factor risks, (B) diversification by
investing in many “arbitrage positions™ to control the non-factor risk, (C) using Fama-French 3-factor
model to control size and BM effects:

(LA @B (3)C AHAB (5)B,C 6)A,C (7)A,B,C.

In the absence of information asymmetry, the issuance of new stock (seasoned equity offering) to
finance a positive-NPV project will (A) lead to EPS dilution, (B) allow new shareholders to earn a
zero abnormal return on stock, (C) allow new shareholders to share a proportion of the positive NPV

of the new project:
(LA 2)B 3)C 4 A,B (5)B,C(6)A,C (THA,B,C.
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8. Which of the flowing should be included in analyzing how to determine a reasonable taxi rate (BFk
it 2% %) 7 (A) CAPM (B) Accounting Rate of Return Rule (C) EVA:
(A @B (3)C 4 A,B (5)B,C (6)A,C (7)A,B,C.

9. To determine whether the momentum effect of stocks exists, we should use
(A) [over the ranking period] to identify winners and losers and calculate whether _ (B) of
buying winners and selling losers [over the test period] is positive.
(1) A= stock return, B= stock return.
(2) A= stock return, B= stock abnormal return.
(3) A= stock abnormal return, B= stock return.
(4) A= stock abnormal return, B= stock abnormal return.

10. Company B intends to borrow $100 millions to buy back its stock. Assume no information
asymmetry and no taxes. Upon the announcement of stock buyback, how many of the following will
remain the same ? : Expected EPS, EPS standard deviation, EPS beta, stock’ expected return, stock’s
standard deviation, stock’s beta, beta of company assets, beta of company debt:

M1 2)20B)3#H4B)56)6 ()7 (8)8 (9)0.
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11. Which of the following statements about option valuations is (are) correct?

(A) In the Black-Scholes pricing model, we do not need to know the risk neutral probability of each
possible future stock price to calculate the option price.

(B) The expected rate of return on the underlying asset in the real world is unnecessary to calculate the
option price using the Black-Scholes formula.

(C) To ensure that all assets in the risk-neutral world have an expected return equal to the risk-free rate,
relative to the true probabilities, the risk-neutral probabilities underweight the bad states and
overweight the good states.

(D) In Monte Carlo simulation, the expected payoff of a European-style option is estimated by
calculating its largest payoff after simulating many random paths for the underlying asset.

(E) It is not suitable to use any Monte Carlo simulation to find the fair value of an American-style
option.

12. Which of the following statements about capital structure theories is (are) correct?

(A) The lemons principle implies that the stock price increases on the announcement of an equity issue.

(B) The idea that managers will prefer to use retained earnings first, and will issue new equity only as a
last resort, is often referred to as the pecking order theory.

(C) Signaling theory of debt indicates that the use of leverage is not one suitable way to signal good
information to investors.

(D) Market timing view of capital structure implies that similar firms in the same industry will end up
with similar capital structures.

(E) Market timing view of capital structure claims that the firm’s overall capital structure depends in
part on the market conditions that existed when it sought funding in the past.
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13. Which of the following statements about executive stock options is (are) correct?

(A)In practice, most firms grant options to their executives with the strike price equal to or lower than
the market price of the firm stock at the grant date.

(B) In practice, the executive cannot exercise executive stock options before the termination of the
vesting period.

(C) In practice, the executive can exercise executive stock options only at the expiration date.

(D) Backdating refers to the practice of choosing the grant date of executive stock options retroactively,
so that the date of the grant would coincide with a date when the stock prlce was at its high for the
quarter or for the year. ‘

(E) The use of backdating suggests that some executive stock option compensation may not truly have

been earned as the result of good performance of the firm.

(F) Managers have an incentive to manipulate the release of financial forecasts so that good news comes

out before executive stock optlons are granted and bad news is delayed until after the options are

granted.

14. Which of the following statements about “accrual-based earnings management” is (are) correct?

(A)Firms are allowed to have discretion to recognize business transactions that affect future cash flows

even though cash has not currently changed hands.

(B) We say that one company manages accruals downwards when earnings are abnormally low.

(C) Managers have an incentive to manage discretionary accruals downwards before the company’s
initial public offering.

(D) Managers have an incentive to manage discretionary accruals downwards before exercising large

amounts of executive stock options.

(E) Managers have an incentive to manage discretionary accruals downwards before the company’s

open-market repurchases.

15. Which of the following statements about “real earnings management” is (are) correct?

(A)Real earnings management is usually defined as the management of earnings through operational
activities.

(B) We say that one company manages earnings through real activities when the reported cost of goods
sold is abnormally low, regardless of the firm size.

(C)Real earnings management will affect cash flows but not accruals.

(D) Ceteris paribus, earnings will decrease when managers increase price discounts or more lement credit
terms, assuming positive margins.

(E) Ceteris paribus, earnings will decrease when there is an abnormal increase in expenditures on

research and development.
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17. Consider one vanilla European-style put option. The payoff at the exercise date is Max(X - S,,0),
where S, is the per-share price of the underlying asset (named as U asset) at the expiration date, and

K is the strike price. The current per-share price of U asset is $20. In the next year the price of U asset
will either go up by 30% or fall by 20%. U asset will not pay dividends. The one year risk—ﬁee rate is
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18.

19.

0% and will remain constant. Using the two-state single-period binomial model, the value of a one-
year European-style put option on U asset with a strike price of $20is _ (A) . Moreover, assuming
the beta on U asset is 1.2. The beta for a one-year European-style put option on U asset with a strike

price of $20is _ (B) .

Consider one European-style financial derivative. The payoff at the exercise date is

Max(2S; —20,0), where S, is the per-share price of the underlying asset at the expiration date. The
current per-share price of the underlying asset is $10. This financial derivative expires in one year.
The underlying asset will not pay dividends. The one year risk-free rate is 0% and will remain
constant. The volatility of the underlying asset is 0.1. The fair value of this financial derivative is
< .

Notes: You could refer to (or neglect) the following information when calculating the fair value.
Assume that Z is a random variable followed by a normal distribution with a zero mean and standard
deviation of one. The probabilities P(Z < 0.05) =0.52, P(Z <0.25)=0.599, and

P(Z <0.55) = 0.709 . Moreover, we have In(2) = 0.693 and In(0.5) = ~0.693 .

Suppose the stock of VERYGOOD company is currently trading for $20 per share. Consider two
cases: (i) VERYGOOD company does a 4:2 stock split, and (ii) VERYGOOD company does a 1:3
reverse split. In each case, the new share price of VERYGOOD company will be __ (D) . GE{KIE

PR 2HFES <)
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Question 1.
We’ve collected data on the percentage of the population of each county in Taiwan that is considered
obese, using clinical measures, and that has been diagnosed with diabetes. We have constructed two
random variables, Obesity and Diabetes, of the following forms (note: how the categories are constructed
is irrelevant),
Obesity = 1 if percent obese is <18.6

2 if percent obese is 18.6 —23.5

3 if percent obese is >23.5
Diabetes=1 if percent w/ diabetes is <6.4

2 if percent w/ diabetes is 6.4 — 7.6

3 if percent w/ diabetes is >7.6
The following table reflects the joint probability function of our two variables:

Obesity =1 Obesity =2 QObesity =3
Diabetes = 1 0.017 0.000 0.034
Diabetes =2 0.0165 0.278 0.189
Diabetes =3 0.0165 0.122 0.327
What is the probability that Obesity = 2, say Pr (Obesity =2)= (1) » what is the conditional
probability of Diabetes=1 given that Obesity = 1, say Pr (Diabetes=1 /Obesity=1 )= (2) o Calculate

conditional expectation of Diabetes given that Obesity = 1, say E(Diabetes / Obesity=1) = (3) » and
covariance of Diabetes and Obesity, say Cov(Obesity, Diabetes)=(4) °

Question 2.
A manufacturer general manager claims that his brand of DVD player has an average life expectancy of]

6 years and 6 months with a standard deviation of 1 year and 3 months. Assume that the life expectancy
is normally distributed. Randomly selecting one DVD player from this brand, find the probability of its

life expectancy (years): Pr (6< Y < 8) =_(5) > Assume you decide to test 100 DVDs of this brand,
the average life in these samples is 5 years and the sample standard deviation is 2 years. Calculate a 95%

level of confidence interval for the average life (in years) = (6) (Ui A AT/ NKEELITEE 3 7).
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Question 3.
You are estimating the linear regression model by Ordinary Least Square (OLS) method, setting the basic
model ¥; =&y +b.X; +¢; (&; is error term), and considering the following data,

Y 8 3 4 2 -2
X 5 3 -1 2 0

Find the estimator of &, = (7) (PG A E/NEELDUT S 34i7). Then assume given sum of squared
residuals is 30.772 > the variance of the regression = (8) o (MEAAE/NEELLITE 347)

Question 4.
Suppose you have estimated a simple regression model that explains household food expenditures (in
dollars) as a function of household income using 1000 observations:
Coefficient  Std. error _ T-stat. P-value
Intercept  83.41 (5) 1.92 0.062
INCOME 10.20 2.09 (2) 0.000

Find the value of (FF) =_(9) (P A AE/INEELE LI T E347). Construct a 95% interval estimate
for coefficient of INCOME = (10) o (MU AZE/NEEELITE3R)
=t/ ] ﬁ“ E

FoHA—FEAE 3t 48N BVRRELSARRIRAT 0 2350 & o
1. (543) Suppose that X and Y are random variables. Please derive Cov(X,Y) <Var(X)Var(Y).

2. (1043) A random sample Xi, Xo, ..., X, of size » is taken from N(u,6°) where y is a real number and

o’ is finite. Please find the Cramer-Rao lower bound (C.R.L.B.).

3. (1573) Let future stock price St as a lognormal random variable, ie.,
InSp ~N(In Sy +(r —%O'ZT), ozT) , where Sy, K, r, o, T are all constant numbers. Please prove

. In(S, +02/2)T
thate ™7 E[Max(Sy ~ K, 0)] is equal to S,N(d,)~ Ke™" N(d, ), where d, =25/ KH% o’/2)
(e}

and d, =d| —oT.

4. (20 43) The discrete uniform distribution is known as the "equally likely outcomes" distribution.

Suppose X is a discrete uniform random variable. If we let the values of the random variable be / ,

2, ..., N, then the probability mass function (pmf) f(x)=1/N, where x = 1, 2, ..., N. Please prove
the following identities.

N+1 N?

(a) E(X):-z— (b) Var(X) = e'(1-e™) N o

-1 X"
T (© My(@®)= Ni-&) d EX )_;N
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Sous (v, v2)
” |

v: | 10 12 15 200 | 24 30 40 | 60 120 | o
1 (2419 [243.9 (2459 [248.0 |249.1 [250.7 |251.1 [2522 [253.3 [254.3
2 [ 1940 | 1941 [ 1943 | 19:45 | 1945 | 1946 | 19:47 | 19.48 | 1949 | 19.50 |
31 879 BT4[ B70| 866 | Be4| B62| 85| 837 855 853
41 596 | 591 586 580 & g7 895 | s572| 369 566| 563
5] 474 468 462 | 456 | 453 | 450 446| 443 | 440 436
6| 406 400| 394 387 3.84| 381 | 377 | 3.4 370 | 3.7
7] 364 357 351 344 | 341 338 334 330] 327| 323
& 335 328 332 35| 312| 308| 304 3.0 297 | 293
1 314 307| 301 294| 290 286| 283 | 279 275| 271

10| 298| 29t | 285 277 274| 270 266 | 262| 258 2.54
11| 285 279 272 265| 261 257 253 | 249 245| 240
12 2735] 269| 262| 254 2511 247 243 238| 234| 2230
13| 267 2601 2353 246 242 238 | 234 230 225| 221
14| 260 ] 253 | 246 | 239 235| 231 227 22| 218 213
15| 254 | 248 | 240) 233! 229| 225 220 216| 231 207
t 16| 249 242 | 235 228 224 | 249| 215| 211 2061 201
| 17| 245 | 238 231 223 219 215| z10] 206 201] 196
18 | 241 | 234 227 239 215) 241 206! 202| 197 192
19 238 231 223| 216 211 | 207| 203| 198! 193] 1.88

20 235 228 220 12| 208] 204 199| 1.95| 190 ]| 1.8%
211 232 225 218 210! 205 20t | 196} 192| 1.87| 181
22| 230 223 | 215 207 | 203| 198 194 | 1.89| 1.84| L78
B 227 220 213 205 201 196 191 ] 86| L8| 176
24 225 218 21t | 203| 198 to4| 189 1.8 L79| 173

251 224 216 209} 201 | 196 E92( 187 | 182 | 177 LT
26| 222| 215| 207 | L99| 195 190 185 180 | 175 1 69
27 | 220 243 | 206 | 197 193 188 184 179! L73 | 1.67
28 | 249 22| 204 196 191 | 187 182 L77| LTI | L6S
29| 218 210 203 194 150 185 181 L7} 170 ] L.64

30| 216 | 209 201 193] 189 1.84| 1P| 174| 168 162
40 | 208| 200 192 184 179 174 196 164 158 151
60 199 192 184 L75] L70] 1,85] 159 153 147 139
1200 1981 183 L75( 1.66| 161 1.55| 150 143 135 125
o | L8| 178 167 1.57| 1.52| 146 139 132 122| 100
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