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Part A. [80 Points, 5 points each]
Choose the most appropriate answer.
1. There is a data set including 20 observations and resulting in average = 18. If one observatlon is corrected
from 31 to 21. The correct average of these 20 observations should be:
(a) 16 (b)16.5 (c)17 (d)17.5 (e)18.5

2. Which of following statement is correct about figure 1 or figure 2?

N

figure 1 figure 2

(a) figure 1: positive skewness or right skewness, mode > median > average
(b) figure 1: negative skewness or left skewness, average > median > mode
(c) figure 2: positive skewness or right skewness, average > median > mode
(d) figure 2: positive skewness or right skewness, median > mode > average
(e)

e) figure 2: negative skewness or left skewness, mode > median > average

3. At ABC University, 20% of the students have scholarships. Among these scholarship students, half of the
them are male and half are female. Of the students that have no scholarship, 45% are female and 55% are
male. From the information given, the percentage of all females at ABC University that have scholarships

should be:
(a) 30.8% (b) 15.6% (c) 44.0% (d) 36.0% (e) No of the above

4. X is arandom variable as the time (in minutes) consumed to produce a watch. The probability density
function of X is given by:
x=160= 5 ehorwise.
Each watch will bring the profit in dollars as function h(X), which is
h(X) =12 —2X
What is the probability that each watch will bring greater than 5 dollars in profit?
(a)0.25 (b) 0.55 (c) 0.65 (d) 0.75 (e) 0.95
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5. Given the expect value of (2x+6) is 12 (i.e. E(2x+6)=12), and E[(2x+6)?] = 468. The standard deviation of x

should be:
(a) 18 (b)15 (c) 12 (d)9 (e) 6

6. The joint probability function of X and Y is shown as following table:

y
fx,Y(X;\/) 0 1 2
y 0 1/6 2/6 0
1 0 2/6 1/6

And, let Z=X+Y. Which of the following statement is_incorrect?
(a) Pr(z=1)=1/3 (b) Pr(Z=2)=1/6 (c)Pr(Z=3)=1/6 (d)Pr(Z=4)=0 (e) Xand Y are not independent

144 96 126
7. Matrix A is the covariance matrix of X, Y, and Z, which is A=| 96 256 56 |. Therefore, the correlation
126 56 196
1 d e
coefficient matrix can be shown as B =td 1 f ] The value of d, e, and f should be:
e f 1
(a) d=0.5, e=0.75, f=0.25 (b) d=0.25, =0.5, f=0.75 " (c)d=0.75, e=0.5, f=0.25
(d) d= 0.5, e=0.25, f=0.75 (e) d=0.25, e=0.75, f=0.5

8. In the past, compact audio cassette (- X 4% & %) was a common tool for recording. The recording quality
could be affected by the flaws occurred on the types. In a specific condition, flaws on a cassette type
occurred on the average of one flaw per 200 feet. If one flaw assumes a Poisson distribution, what is the

distribution of X, the number of flaws in a 1000-foor type roll?

(@) 09 = 222 (b) £G0 = 2222 (©) 100 ===
(d) fx) = T2 (e) G0 = T2

9. Continuous on question 8, what is the roughly probability of flaw-free (no flaw) in a 1000-foot roll (P1)?
And, what is the roughly probability of three or more flaws occurred in a 1000-foot roll (P2)?
(a) P1=0.020; P2=0.565 (b) P1=0.007; P2=0.871 © (c) P1=0.030; P2=0.885
(d) P1=0.819; P2=0.001 (e) P1=0.007; P2=0.001
[e%%=1.221; %2=0.819; e’ = 148.413; €™ = 0.007]
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10. The safe weight load of an elevator in department of Business Administration at school is 600 kg. The
average weight of people in this department is roughly normally distributed with mean = 65 kg and
standard deviation=10kg. If there are 9 people in this elevator, what the probability this elevator will
exceed the safe weight load? Please see the Z-table in the appendix.

(a) 0.6915 (b) 0.3085 (c) 0.8944 () 0.9535 (d) 0.6064 (e) None of the above

11. Continuous on question 10, if the elevator is designed for accommodating 9 people, and the chance of
alarm for 9 people is set only 2.5%. What should the safe weight load of this elevator be roughly changed

to?
(a) 610kg (b) 625kg (c) 645kg (d) 660kg (e) 680kg

12. Fo(1,v) is equal to which distribution following?

(a) Fio(v, 1) (b) 2712 (c) 1-Z,, (d) £,) (e) None of the above

13. The definitions of Type | error and Type Il error can be defined as following table:

Action
Reject Hg Accept Hqg
Thetrue | Hyistrue Type | error Correct
condition Hy is false Correct Type Hl error

And now, A and B are good friends that they usually trust each other. Recently, because of some rumors,
A has accused B of lying. If it turns out that B was in fact telling the truth, what type of error did A

commit?
(a) Type l error (b) Type ll error (c) Both Type I and Type Il error
(d) No errors were committed (e) None of the above is correct

Please consider the following information and finish questions 14 to 16.
A snack manufacturer claims that the average weight of their product per pack is no less than 500 gram. To
test this claim, a random sample of 100 packs of this manufacturer’s product was analyzed. As result, the

average weight is 499 grams and the standard deviation is 5 grams. Construct a hypothesis test with a=0.05

to test if the claim can be accepted or not.

14. The null and alternative hypotheses should be properly set as:
(a) Hy:p=500; H :p#500 (b) Hy:p2500; H : £ <500  (c) Hy:u<500; H,:p>500
(d) Hy:p<499; H, : p1>499 (e) Hy:p2>499; H,:p<499
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15. The Z-statistic and p-value of the test are:-
a) Z-statistic=2, p-value=0.9772
c) Z-statistic=-2, p-value=0.9772

( (b) Z-statistic=2, p-value=0.0228
(

(e) None of the above is correct

(

(d) Z-statistic=-2, p-value=0.0456
Please see the Z-table in the appendix.)

16. Thus, according to the 95% confidence interval (C1) of the population mean, should we accept or reject
the Hg claim? ( Zg.gs = 1.645; Zg.g75 = 1.96; Zg.95 = 2.326)
(a) 95% ClI of p is [499.980, 2], since 500 is included, Hy is accepted
(b) 95% Cl of p is [499.823,20], since 499 is not included, Ho is rejected
(c) 95% Cl of p is [-o0, 499.823], since 500 is not included, Ho is rejected
(d) 95% Cl of p is [-o0, 499.980], since 499 is included, Hy is accepted
(e)

e) None of the above is correct

Part B. [20 Points] Calculation
Two effects, A (in three levels) and B (in two levels) are suspected to have impacts on the brightness
(measured on a 20-points scale) of the digital pictures. Three observations were taken at each combinations

of A and B effects:

Effect A

Level 1 - Level 2 Level 3 Sum

- 8,20 7, 5,10 6,9,13
Effectn | -SV&1 (10) (22) (28) 60

10, 15,6 9,12, 16 9,18,17

Level s P e

evel 2 (31) (37) (44) 112
Sum 41 59 72 172

1722

The following numbers are given: Sum of squared = 2064; —I§—=1643.556; 41%+59%+72%= 10346;

602+1122=16144; 10%+22%4+28%+31%4+37%+44%=5634
(1) [14 points, 1 point each alphabet]
Please finish the ANOVA table below and show the answers in alphabet order.

ANOVA
Source SS df MS F statistic p-value
A (a) () (k) 2.606 0.115
B (b) (g) (1) 9.692 0.009
A*B (c) (h) (m) 0.111 0.896
Error (d) (i) (n)
Total (e) )
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(2) {4 points]

Assume L, o, and L3 represent the average of three levels of effect A, respectively. Please state the null
and alternative hypotheses for testing the effect A. In addition, according to the p-value of effect A, show
your conclusion with level of significance « = 0.001.

(3) [2 points]

What is the coefficient of determination (R-squared) of the model?




