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1. (Stratified Random Sampling) This problem is to estimate the sales for the coming year for a pharmaceutical company. The
forecast is based on asking hospitals how much they are planning to order next year. To use the research budget efficiently, the
hospitals are stratified by the size of their orders during the past year. The following is some relevant information based on the

past year:
Strata Proportion Standard Deviation Interview
Hospital Size P (of orders) Cost (3)
Large 10% 40 100
Medium 20% 3 100
Small 70% 2 100

Note: Number of hospitals: 5000

(a) Assume that a total of 300 interviews are to be conducted. How would you allocate those interviews among the three strata?
(10%) (Hint: pay attention to the standard deviation of orders)

(b) If a simple random sample pf size 300 were obtained from the population, about 10% or 30 interviews, would be from the
Large Hospital stratum. Why did you recommend in part (2) that more than 30 interviews be conducted from this stratum?
(5%)

(c) The survey was conducted, and the average value (in thousands) for each stratum were as follows:

X, =100 X, =8 X3=5
What would your estimate be of the population mean, the average sales that will received from all hospitals next year?
(5%)

(d) Given the context of part (c), what would be the variance of your estimate-of the population mean? Do you think that this
variance would be large or small than if you had taken a simple random sample of size 300 from the total population? Why?
(3%)

2. The members of a health spa pay annual membership dues of $10,000 plus a charge of $100 for each visit to the spa. Let Y
denote the total dollar cost for the year for a member and X the number of visits by the member during the year. Express the
relation between X and Y mathematically. Is it a functional or a statistical relation (10%)

3. A speaker state: “In developing third-order or higher-order polynomial regression models in social science and managerial
applications, inferences on the B’s usually take the form of direct tests. There is relatively little interest in estimating the p’s to
assess effects of the individual polynomial terms.” Why might this be so? (10%)

4. A continuous random variable X has the exponential distribution with parameter 6>0 and it has a pdf of the form

f(x: 8) = -;-e"‘/ ® x>0 and zero otherwise. Please prove that P[X>a+t{X>a]=P[X>t] (10%)

5. A Poisson random variable, X~POI(), was defined as a discrete random variable with pdf, f(x; ) = e_:," i ,x=0,1,2,...;

p>0. Please show that
f(x-1; p)<f(x; p) for x<p (10%)
and
f(x-1; p>f(x; p) forx>p (10%)
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(A) 0.5342
(B) 0.6693
- (C) 0.8350
(D) 0.9772
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(A) MREERES R (W28 - oK) M—EmwmtkaymEit
(B) EERREZ HEVEEME BRI
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(D) R (null hypothesis) HIsRALNHER F5%

8. WRERETEAFRER (Likert scale) FIRERER! - Bl :
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(A) ZHR®E (nominal scale)
(B) IEFFRFE (ordinal scale )
(© ER/RE (interval scale)
(D) EEXRRE (ratio scale)
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(A) FEHERA/NG T8 (volume)
(B) BERMEHIEERY " (velocity)
C) HEERLILMR %% | (variety)
D) =HH "TEEESM ) (Vertical)

10. BRERSAF FBELRHI T RANE LM ENHE - REREZ AR - AEE Rt 5% 2

(A) HEZEERWN BE
B) RHZMH
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