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Questlons in 3 Parts: Total 100 points (= 20 + 40 + 40)

I. True or False (20 points = 10 questions x 2 points/question)
Write 0 for True and X for False.

1. The median of an uniform distribution equals to one-half of its range.
2. Histogram is appropriate for displayingq the test scores of a 7 students’ class.
3. The sum of residuals from the fitted model §j = 51-'81 + ﬁgxg is always equal to zero.

4. The sign of B in linear model ¥y = a + Bz + ¢ can be obtained from the sign of the
correlation coefficient of y and z. . -

5. We have Pr(X < z) = Pf(X >n—2),z=0,1,...,n, for X ~ Binomial(n, p).

6. A hypothesm being rejected at 5% significance level implies that it will also be re,]ected
at 10% significance level.

7. For X ~ Normal(u, 0?), we have Pr(X < —3) = Pr(X > 3) since the shape of normal
distribution is symmetric. .

8. It is not appropriate to use stem-and-leaf plot to display Calculus final scores of 3,000
freshmen.

9. The standard deviation is always smaller than the mean of a normal distribution.

10. For X ~ Normal(3,2?), we have density function me(ﬂ:) = 1/4/8r where 7 is the
median. |

IT. Fill-in Blanks (40 points = 10 blanks x 4 pomts/bla.nk)

Specify the number of each blank.
Numerical answer should be rounded to the 2nd decimal pla.ce.

e For X ~ Normal(p,o?),

— in order to have Pr(X < 0) < 0.001, we need to have u/o >
~ suppose g% = 100, in order to have

Pr .(u_- 5<X<yu +'5)" > 0.99

we need to have sample size n > (2]
— with random sample Xl,Xg, .+« 4 X71, having

| 21 2l
Y X =616 and Y X; = 19336,
=1 | fux)

an equal-taﬂed 90% confidence interval for o? is (@, @)
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— with available data of size n = 16, having
X =L15%; and S = = S (X, — 28.94)? = TT.53
—_— e— _X — 28.94 —— — s . — . ’
16 & - 15 & .

the 10th percentile: z ;o can be estimated b.?..' T 10 = @ and the probability up to
140.22: Fiormar(40.22) can be estimated by Fivormai(40.22) = (6)

e For random sample Xj, X3, ..., Xz from Normal(px, 5%), and, independently, Y3,Y3,...,Ys
from Normal(uy, 2%), -

_ 7?_ 3? ~ Normal ( );

— for testing null hypothesis: ux — py = 5 versus alternative: pux — py # 5, the-.
test atatiatig is | |
o For X ~ Ezponentiai(ﬁ = mean), having density function fesponential(%;8) = exp(—z/8)/0,
the parameter @ is the (10)th percentile.

III. Derivation and Calculation (40 points = 4 questions X 10 points/question)
Show your work!

g, - forz=1,

fx(z)=4¢1-0, forz=23,
- 10, otherwise.

for the parameter 6,
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e For random sample X;, X3, ..., Xn from a distribution with discrete density function: ;
|
|
i
(a) derive the (ordinary) least squares estimator 8. [
(b) derive the maximum likelihood estimator fapr. |
s Let ux and o% denote the mean and variance, respectively, of random variable X; g
§
(c) for X ~ Ezponential(9 = mean), derive the expression of |
l | PI;(IX_F‘XISkUX)t for k2> 1.
(d) for X ~ Uniform(a =min, b = max), find the value of k such that

Pr(|X —px|<kox)=1, fork2=k..
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Tables

Quantile of Normal(0, 1) Distribution: 2, = Fypma (2 0,1)

p| .9 95 975 .99  .995 .999
% | 1.282 1.645 1.960 2.326 2.576 3.090

Quantile of x2 Distribution: Xarp = Fra (p; df)

| p
df| 01 025 .05 .1 9 95 975 .99
19763 891 1012 11.65 2720 30.14 32.85 36.19
20 [ 8.26 9.59 10.85 12.44 2841 3141 34.17 37.57
21 |8.90 10.28° 1159 13.24 29.62 32.67 35.48 3893
22 [9.54 1098 12.34 1404 3081 3392 36.78 40.29




