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T E A (3 100 %) ,

1. The number of junk mails in one day, denoted by X, follows the following distribution. Let '
X be independent event from day to day. Let Y be the number of junk mails in a week
Y=7X. .

number 0 1 2 3
probability | 0.45 | 0.4 | 0.15 | 0.1

(a) Compute the mean of X. (3 %)

(b) Compute the standard deviation of X. (3 4%)

(c) Compute the standard deviation of Y. (3 %4°) .

(d) What is the minimum and maximum number of junk mails in a week? (3 %)
(e) What is the probability of having 5 junk mails in a week? (6 %°)

2. The number of participants of a certain campaign is normally distributed with parameters
depending on the following weather condition.
Sunny: X ~ N(g¢ = 300, o = 20)
Rainy: X ~ N(g¢ = 200, 0 = 25)
According to the historical data, the probability of sunny day is 0.8 and the probability of
rainy day is 0.2 during the campaign period. Assume that sunny or rainy is an independent
event. In order to achieve 98% service level, compute the service capacity to be prepared in
terms of the number of participants. (10 %)
Remark: Z.0o=2.05 for the cumulative standardized normal distribution

3. The probability density functlon and cumulatwe distribution function of exponential
distribution are f{x) =he™ and F(x) = 1-e™ , respectively. Find the distribution of P(x >r +
s | x>r) where r and s are positive real number. (10 4-)

4. To test whether the monthly expense of students taking part-time job is higher than the
monthly expense of students without taking part-time job, the following data were collected.
nj np L1 U2 S1 S2
100 | 100 | 11,500 | 10,500 | 2,500 | 1,500 |
n; (n2): sample size of students taking (without taking) part-time job
W (u2): mean of monthly expense for students taking (without taking) part-time job
51 (s2): standard deviation of monthly expense for students taking (w1thout taking) part-time
job
Test the following hypothesis witha=0.01.

Ho: p1 >pa

Hi:p =

Remark: Z0;=2.33 for the cumulative standardized normal distribution (6 4~)

5. (a) Explain how to reduce type I error (a error). (3 %)
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(b) Explain how to reduce type I error and type II error (B error) at the same time. (3 %)

A store selling newspapers orders only n=4 of a certain newspaper because the manager
does not get many calls for that publication. Assume that the number of demands per day for
that newspaper follows a Poisson distribution with mean 3.

(1) Set a random variable to be the number of newspaper sold per day. What is its
probability distribution? What is the expected value? (3 %)

(2) Assume that the order cost for each of that newspaper is $100. Set a random vanable to
be the loss cost from excessive order for the newspaper. What is its probability
distribution? What is the expected value? (5 %)

(3) What is the minimum order (instead of current #=4) so that the chance of runmng out of]
the newspaper is less than 0.05? (3 %4°)

Mutual funds are classified as load or no-load funds. Load funds require an investor to pay
an initial fee based on a percentage of the amount invested in the fund. In contrast, the no-
load funds do not require this initial fee. Some financial advisors argue that the load mutual
funds may be worth the extra fee because these funds provide a higher mean rate of return
than the no-load funds. A sample of 30 load mutual funds and a sample of 50 no-load mutual
funds were selected. Data were collected on the annual return for the funds over a five year
period. The sample mean return and the sample standard deviation of return for load mutual
funds were $14.87 and $2.80, respectively, while the sample mean return and the sample

standard deviation of return for no-load mutual funds were $13.80 and $1.82, respectively.

(1) Set up the hypothesis. (3 %)

(2) Assume the population standard deviations of return for load and no-load mutual funds
are the same. What is the pooled standard deviation of return? How about the associated
degrees of freedom? (5 %4°)

(3) Conduct the hypothesis test at oo = 0.05. What is your conclusion? (3 4-)

(4) If, instead, it is not appropriate to assume the equality of the population standard
deviations of return for load and no-load mutual funds, then we need to use the
alternative approach proposed by Welch to perform the hypothesis test. The degrees of]
freedom are 44 in this case. Conduct the hypothesis test at o = 0.05. What is your
conclusion? (3 4%)

(5) Discuss the pros and cons of assuming the equality of the population standard deviations
of return for load and no-load mutual funds. (5 %)

Suppose a medical researcher hypothesizes that a treatment consisting of the simultaneous
administration of two drugs is more. effective than a treatment consisting of the
administration of only one of the drugs. A study is designed in which 16 subjects are
randomly divided into three groups. Subjects in group 1 are given a combination of the two
drugs, subjects in group 2 are given only one of the two drugs, and subjects in group 3 are
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(1) What estimator should be used for the test? (5 %4%) -
(2) Under Hy, how is the estimator distributed? (State your assumptions.) (5 %)
(3) Find MSE of the test. (5 )
(4) Perform the test and conclude (o0 = 0.05). (5 %°)

~ The Poisson Cumulative Probability Distribution

given the other drug. The following table lists the drug effectiveness results (the largetf, the
better). Based on the conjecture, the null hypothesis is set up as p; = (U +us) / 2. '

A =EX)
X 2 2.2 24 2.6 2.8 3 3.2 3.4 3.6 3.8 4
0f 0.135f 0.111} 0.091] 0.074 0.061 0.05 0.041] 0.033f 0.027) 0.022] 0.018
1] 0.406] 0.355( 0.308] 0.267 0231 0.199] 0.171 0.147) 0.126] 0.107] 0.092
2l  0.677] 0.623 0.57 0.518 0.469] 0.423° 0.38 0.34f 0.303] 0.269] 0.238
3] 08571 0819 0.779] 0.736 0.692] 0.647] 0.603] 0.558] 0.515] 0.473] 0.433
4] 09470 0.928 0.904] 0.877, 0.848 0:815{ 0.781 0.744] 0.706f  0.668]  0.629
5| 0.983 0.975 0.964 0.951 0.935] 0.916] 0.895] 0.871] 0.844 0.816] 0.785
6| 0.995 0.993] 0.988 0.983 0.976] 0.966] 0955 0.942] 0.927] 0.909] 0.889
70 0.999] 0.998 0.997] 0.995 0.992) 0983 0983 0.977] 0.969 0.96] 0.949
8 1 1f 0.999] 0.999 0.998] 0.996] 0.994] 0.992f 0.988] 0.984] .0.979
9 1 1 1 1 0.999] 0.999] 0.998[ 0.997] 0.996] 0.994 0.992
10 1 1 1 1 1 1 1] 0.999] 0.999] 0.998 0.997
11 1 1 1 1 1 1 1 1 1f  0.999] 0.999
12 1 1 1 1 1 1 1 1 1 1 1

L o N AT

—



	infom_101.pdf
	MX-M350U_20120320_153552.pdf
	MX-M350U_20120320_154805


