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1. (40%) Let X, X2 be two independent exponential random variables with means 1/, ,1/1, .

(a) (5%) Find the probability density function of ¥ defined by

v — X1, with probability p;
| X,, with probability 1 — p.

(b) (5%) Find the probability density function of Z = X; + Xs.

(c) (5%) Show that X = A1 Xy — A X, follows a Laplace distribution with density
function given by

f(a) = el

Moreover, derive its moment generating function E[e!¥].

(d) (5%) Given below is the density function of a random variable X which follows a
generalized version of Laplace distribution
A =M=l
= —e =,
fla) =5
Find its mean and variance.

(e) (5%) Suppose that X;,---, X, are samples taken from a population that follows a
Laplace distribution defined in (d). Find the method of moments (MM) estimators
of  and A, denoted by iy and Ay (using the first two moments).

(f) (5%) Following (e), find the maximum likelihood (ML) estimators of 4 and X, denoted
by fimy and Ayy.

(g) (6%) Consider the random variable X in (d). Show that W = |X — u| follows an
exponential distribution with mean 1/A.

(h) (5%) Suppose that Wy, - --, W, are samples taken from a population that follows an
exponential distribution as described in (g). Find the sampling distribution of their
sample mean W = Y | W;/n. (You need to specify what distribution it is and its
parameters.)

2. (30%) Consider two normal random variables X ~ N(u1,07), ¥ ~ N(ug,02) with
correlation coefficient p. (In other words, they follow a bivariate normal distribution
BN(#I:U%HLLQ)J%JP)')

(a) (4%) Does p = 0 imply that X and Y are independent? Give your explanation.

(b) (4%) Let z;,---,z, be n samples from X and y,---,ym be m samples from Y.
State how you test the equality of their mean and variance:

o Hp: p1 = po (against Hy: gy # po):

« Hy: 02 = o? (against H;: o2 > o2).
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For each hypothesis, describe the test statistic and the probability distribution (with
its parameters) followed by the test statistic.

(c) (4%) Let (z1,¥1),- -+, (Zn,yn) be n sample pairs from the random vector (X,Y). We
use a simple regression y = a + fz + u (where u is the error term) to model the
relation between X and Y, and use ordinary least square (OLS) method to obtain
the estimated coefficients & and [} . The fitted model becomes

§=é+ fz.

Let 4; = y; — ¥, t = 1, -+, n denote the residuals. Show that

n n
E ﬁi = O, E xi&i =0.
ga=1

=1

(d) (4%) Describe the relation between p and the estimated coefficient . In addition,
describe how you test the hypothesis Hg: 3 = 1 against Hy: 8 > 1.

(e) (4%) Let R? denote the coefficient of determination in the regression model in (c),
and let / denote the sample correlation coefficient calculated from the sample pairs
(zi,yi),¢ = 1,---,n. Discuss whether the three quantities R?, p%, p? are close to
each other, equal to each other, or else.

(f) (5%) Define two random variables Z and U as below

z=%"Hm y_p

a1

What are the probability distributions followed by Z and U? Find their correlation
coefficient. Are they correlated? Are they independent?

(g) (5%) Let V ~ N(0,1) be a standard normal random variable independent of X and
Y. We intend to construct a new random variable W in the following way

W=a+bX +cV

such that W is equivalent to Y in distribution (i.e., (X, W) has the same joint
distribution as (X,Y")). How do you find a, b, ¢? '

3. (30%) Suppose that the true population model for y and x is

y=fo+ Bz + Far’ +u (1)

where the error term u satisfies the standard linear regression conditions (zero mean,
uncorrelated with z, no heteroskedasticity, etc). In this problem, we further assume that
x>0and 3y > 0.

(a) (5%) If the quadratic term (Bez?) in (1) is omitted, the model is estimated as
§ = Bo+ hiz.

We expect the estimated coefficient B1 to be biased (i.e. E[B;] # B1). Quantify the
bias E[81] — 81 and discuss whether it is positively biased (E[8:1] > B1) or negatively
biased (E[f1] < 61)-
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(b) (5%) Assume in (1) that u does not have zero mean (E[u] = a # 0). Then, in the
following estimated model

§ = Bo + Bz + Boz?,

are Bo, B1, B2 biased? Give your reason and quantify the bias if any.

Now, suppose that 8; = 0 and the true population model reduces to
Y=o+ Bx* + 1, (2)
with u still satisfying the standard conditions, and = > 0, 83 > 0.
(c) (5%) Suppose that we have obtained the following estimated model
i = fo + Paz®.

Now we change y to ¥’ = a + by and change x to 2’ = cz, and regress ¢’ on z’ to
obtain a new estimated model as below

¥ = Bo + Ba(z')%.

How are /§0, B related to 6}3, Ba?

(d) (5%) Suppose that an additional variable z = z3 is added to the model, and the
estimated model becomes

9 = o+ Box? + B3
Discuss how the inclusion of z influences the standard error of Bg.

(e) (5%) Following (d), if z is not included but instead another variable w = 322 + 5 is
included, and the estimated model becomes
i = Bo+ Paz® + Baw.
Discuss the consequence of the inclusion of w.

(f) (5%) Suppose that in the true model (2), there is heteroskedasticity in u which is
described by Var(u|z) = 0?22, Are f, A1, 2 biased? What problem might it cause?
How do you alleviate the problem?
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I. Anna Banana Company would like to estimate how long it will take to realize cash from its ending inventory. For
this purpose, the following data are submitted:

Accounts receivable, less allowance for doubtful accounts of $60,000 $ 1,120,000
Ending inventory 1,360,000
Net sales 8,700,000
Cost of goods sold 7,200,000

Required: Estimate how long it will take to realize cash from the ending inventory. (10%)

1. Northeast Car Rental in Japan is considering two alternatives for the financing of a purchase of a fleet of cars.
These two alternatives are:

1. Issue 120,000 ordinary shares at ¥45 per share. (Cash dividends have not been paid nor is the payment of
any contemplated.)

2. Issue 10%, 10-year bonds at par for ¥5,400,000.

It is estimated that the company will earn ¥1,600,000 before interest and taxes as a result of this purchase.

The company has an estimated tax rate of 30% and has 180,000 ordinary shares outstanding prior to the new
financing.

Required: Compare two alternatives of financing---issuance of ordinary shares vs. issuance of bonds. (20%)

III. An item of equipment acquired on January 1 at a cost of $50,000 has an estimated life of five years and an
estimated salvage of $10,000.
Required
a. From a management perspective, among the straight-line method, declining-balance method, and sum-of-
the-years’-digits method of depreciation, which method should be chosen for the financial statements if
income is to be at a maximum the first year? Which method should be chosen for the income tax returns,
assuming that the tax rate stays the same each year? Explain and show computations. (6%)

b. Is it permissible to use different depreciation methods in financial statements than those used in tax returns?
(4%)

IV.  Saunders Company has recently become aware of the large total discounts on its orders and would like to
know the impact on profit. The company computed its operating profit as follows:

Net sales after discounts $200,000
Variable costs 80,000
Contribution margin $120,000
Fixed costs 70,000
Operating profit . $50,000

(#FR)
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Required
(a) Suppose Saunders could reduce its sales discounts to produce a 10% increase in net revenues but no

changes in variable or fixed costs. By what percent would operating profits increase? How does this

percentage compare to the percentage increase in net sales revenue? (10%)

(b) Refer to the original information in this problem. Suppose Saunders’ salespeople discount sales another
2%, with no change in variable or fixed costs. By what percent would operating profits decrease? How -
does this percentage compare to the percentage increase in sales discounts? (10%)

(c¢) Consider the ratio of operating profit to sales. How does this ratio relate to the percentage change in

operating profit, for a given percentage change in the net sales revenue? (10%)

V. Define each of the following terms * (30%)
a) Acceptable risk of assessing control risk (ARACR) too low (3%)
b) Monetary unit sampling (MUS) (3%)
¢) Systematic sample selection (3%)

d) Difference estimation (3%)

e) Audit failure (3%)

f) Business failure (3%)

g) Audit risk (3%)

h) Analytical procedures (3%)

1) Competence of evidence (3%)
j) Confirmation (3%)
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z} HABE - (10 2)

i@ B B 1z (Overconfident) &y & [ 42 32 A € 48 dy R4k % 18 %
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(—) B 4aef 2 o) Em AR R A B A 2442 & (Rational beliefs) » B &
B R BT > AP e L BpARIE B Xk B (Bayes’ rule)E5E § 37 ¥ & R
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REZHHE Jtﬁjrfﬁ-ﬁé’r Bk B —HAGRBRIERER
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(=) A A% Z & kB4 47(Initial public offering, IPO)# B ¥ £ 2 — =
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AKEHRFIBR - (TRLBENEL LGS Sy~ BN ELKdsg 4 Dy~
St B SpBISNE Kb g 2 D~ R R EEH A P K ERR t)
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(44254 ) 2019 F 8 A=K d il A% 5182 HME
RSB TR BH (the Dutch disease) » 5] R 38 4~ 4% 58 B Jx 0k
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g 7?7 (10 %) B ARSLfTER? (54)
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