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PART A: MUTIPLE CHOICE (20%) You don’t have to show any work. Just select the best choice.
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A3. (5%) Consider the following statements about a 95% confidence interval (CI) for a parameter 6.
Statement 1: P(6, is in the CI|6 = 6,) = 0.95

Statement 2: P (8, is in the CI) = 0.95

Statement 3: An experiment produced the CI[—1,1.5]: P(@ isin[—1,1.5]|8 = 0) = 0.95.

(A) Only Statement 1 is correct.

(B) Only Statement 2 is correct.

(C) Only Statement 3 is correct.

(D) Only Statement 1 is incorrect.

(E) Only Statement 2 is incorrect.
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A4. (5%) Consider the linear regression model: y = Sy + f1x1 + Boxy+... +Bpmxm + €. The data set is
{Vi, Xi1, Xiz) ) Xim }1=1- After fitting these data into this model, you obtained the linear system which is
denoted by Y = Xf + . Which of the followings is NOT TRUE?

1 x11 = Xim
(A) X = L

1 xp1 . Xum

(B) If x, = x2, then we cannot find the least square estimator for f.
(C) Follow the least square criterion, we have the residuals. The sum of residuals must be zero.
(D) If you add new independent variable x,,,; into the original linear regression model,
ie. y= Lo+ P1x1 + Paxs+... +mXm + Bms1Xm+1 + €, then the coefficient of determination won’t

decrease.
PART B: QEUSTIONS (30%) Please provide your explanations by sentences, formulas, or figures.

B1. (5%) What is the central limit theorem?

B2. (5%) What is a consistent estimator?

B3. (5%) What is a type Il error?

B4. (5%) What is the purpose to calculate the adjusted coefficient of determination?

BS5. (5%) What is the main difference between /inear regression and logistic regression?

B6. (5%) What is the purpose to conduct the Kolmogorov-Smirnov test?
PART C: PROBLEMS (50%) Please provide your solutions in detail.

C1. (15%) A political poll is taken to determine the fraction p of the population that would support a

referendum requiring all citizens to be fluent in the language of probability and statistics.

(1) (7% ) Assume p = 0.5. Use the central limit theorem to estimate the probability that in a poll of 25
people, at least 14 people support the referendum. Your answer to this problem should be a decimal (up
to thousandths place).

(2) (8%) With p unknown and n the number of random people polled, let X,, be the fraction of the
polled people who support the referendum. What is the smallest sample size n in order to have a 90%
confidence that X,, is within 0.01 of the true value of p? Your answer to this problem should be an

integer.
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C2. (15%) Someone claims to have found a long-lost work by Jane Austen.
or not the book was actually written by Austen. You buy a copy of Sense and Sensibility and count the

frequencies of certain common words on some randomly selected pages. You do the same thing for the

‘long-lost work’. You get the following table of counts.

Word a an this that
Sense and Sensibility 150 30 30 90
Long-lost work 90 20 10 80

She asks you to decide whether

Using this data, set up and evaluate a significance test of the claim that the long-lost book is by Jane Austen.

Use a significance level of 0.1.

C3. (20%) Given data {(x;,y;)}{-; and they are (0, 1) (4, 3) (4, 7) (0, 1), respectively. You use two linear
regression models (called Model 1 and Model 2) with two parameters ¢ and d to fit these data points.

They are state as follows:
Model1: y =c+dx +¢

Model 2:y = c + dx + ¢

(1) (4%) Find the least square estimator for ¢ and d inthe Model 1.
(2) (4%) Find the least square estimator for ¢ and d inthe Model 2.

(3) (4%) Find SSE,;; (sum of squared residuals of the Model 1).
(4) (4% ) Find SSE,,, (sum of squared residuals of the Model 2).

(5) (2%) Find RZ%, and RZ, (coefficient of determination in Model 1 and in Model 2 respectively).
(6) (2%) According to the value of R?, which Model (Model 1 or Model 2) is better?




L2 X8 1008 ERMIIFY

44243

¥4F > X5
’z‘( j?.sg
N TR s bl pky w9 % 17 4 o | e oky = JF N A
" W,—r\.‘q:gl;'-\ B %?,ﬁﬁﬁ__flAﬁ-E'_(g]ﬂ:g %k_fﬁﬁ) - 100 %~ 48
%ﬂ— 2% 2L jkﬁi N\
M. Wk 100 4
APPENDIX 1

Standard normal table of left tail probabilities.

z D(2) z D(2) z D(2) z P(2)
-4.00 0.0000 | -2.00 0.0228 | 0.00 0.5000 | 2.00 0.9772
-3.95 0.0000 | -1.95 0.0256 | 0.05 0.5199 | 2.05 0.9798
-3.90 0.0000 | -1.90 0.0287 | 0.10 0.5398 | 2.10 0.9821
-3.85 0.0001 | -1.85 0.0322 | 0.15 0.5596 | 2.15 0.9842
-3.80 0.0001 | -1.80 0.0359 | 0.20 0.5793 | 2.20 0.9861
-3.75 0.0001 | -1.75 0.0401 | 0.25 0.5987 | 2.25 0.9878
-3.70 0.0001 | -1.70 0.0446 | 0.30 0.6179 | 2.30 0.9893
-3.65 0.0001 | -1.65 0.0495 | 0.35 0.6368 | 2.35 0.9906
-3.60 0.0002 | -1.60 0.0548 | 0.40 0.6554 | 2.40 0.9918
-3.55 0.0002 | -1.55 0.0606 | 0.45 0.6736 | 2.45 0.9929
-3.50 0.0002 | -1.50 0.0668 | 0.50 0.6915 | 2.50 0.9938
-3.45 0.0003 | -1.45 0.0735 | 0.55 0.7088 | 2.55 0.9946
-3.40 0.0003 | -1.40 0.0808 | 0.60 0.7257 | 2.60 0.9953
-3.35 0.0004 | -1.35 0.0885 | 0.65 0.7422 | 2.65 0.9960
-3.30 0.0005 | -1.30 0.0968 | 0.70 0.7580 | 2.70  0.9965
-3.25 0.0006 | -1.25 0.1056 | 0.75 0.7734 | 2.75 0.9970
-3.20 0.0007 | -1.20 0.1151 | 0.80 0.7881 | 2.80 0.9974
-3.15  0.0008 | -1.15 0.1251 | 0.85 0.8023 | 2.85 0.9978
-3.10 0.0010 | -1.10 0.1357 | 0.90 0.8139 | 2.90 0.9981
-3.05 0.0011 | -1.05 0.1469 | 0.95 0.8289 | 2.95 0.9984
-3.00 0.0013 | -1.00 0.1587 | 1.00 0.8413 | 3.00 0.9987
-2.95 0.0016 | -0.95 0.1711 | 1.05 0.8531 | 3.05 0.9989
-2.90 0.0019 | -0.90 0.1841 | 1.10 0.8643 | 3.10 0.9990
-2.85 0.0022 | -0.85 0.1977 | 1.15 0.8749 | 3.15 0.9992
-2.80 0.0026 | -0.80 0.2119 | 1.20 0.8849 | 3.20 0.9993
-2.75 0.0030 | -0.75 0.2266 | 1.25 0.8944 | 3.25 0.9994
-2.70  0.0035 | -0.70 0.2420 | 1.30 0.9032 | 3.30 0.9995
-2.65 0.0040 | -0.65 0.2578 | 1.35 0.9115 | 3.35 0.9996
-2.60 0.0047 | -0.60 0.2743 | 1.40 0.9192 | 3.40 0.9997
-2.55 0.0054 | -0.55 0.2912 | 1.45 0.9265 | 3.45 0.9997
-2.50 0.0062 | -0.50 0.3085 | 1.50 0.9332 | 3.50 0.9998
-2.45 0.0071 | -0.45 0.3264 | 1.55 0.9394 | 3.55 0.9998
-2.40 0.0082 | -0.40 0.3446 | 1.60 0.9452 | 3.60 0.9998
-2.35 0.0094 | -0.35 0.3632 | 1.65 0.9505 | 3.65 0.9999
-2.30 0.0107 | -0.30 0.3821 | 1.70 0.9554 | 3.70  0.9999
-2.25 0.0122 | -0.25 0.4013 | 1.75 0.9599 | 3.75 0.9999
-2.20 0.0139 | -0.20 0.4207 | 1.80 0.9641 | 3.80 0.9999
-2.15 0.0158 | -0.15 0.4404 | 1.85 0.9678 | 3.85 0.9999
-2.10 0.0179 | -0.10 0.4602 | 1.90 0.9713 | 3.90 1.0000
-2.05 0.0202 | -0.05 0.4801 | 1.95 0.9744 | 3.95 1.0000

®(2) = P(Z < z) for N(0,1).

(Use interpolation to estimate
z walues to a Srd decimal

place.)
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APPENDIX 2
Table of \? critical values (right-tail)
The table shows ¢4, = the 1 — p quantile of x?(df).
In R notation ¢4, = qchisq(1-p, df).
df\p | 0.010 0.025 0.050 0.100 0.200 0.300 0.500 0.700 0.800 0.900 0.950 0.975 0.990
1 6.63 5.02 384 271 164 107 045 0.15 0.06 0.02 0.00 0.00 0.00
2 9.21 7.38 599 461 322 241 1.39 0.71 0.45 0.21 0.10 0.05 0.02
3 11.34 9.35 7.81 6.25 4.64 3.66 237 142 1.01 0.58 035 022 0.11
4 13.28 11.14 949 778 599 488 336 2.19 1.65 1.06 0.71 0.48 0.30
5 15.09 1283 11.07 9.24 729 6.06 435 3.00 2.34 1.61 1.15  0.83 0.55
6 16.81 14.45 12,59 10.64 856 723 535 383 3.07 2.20 1.64 1.24  0.87
7 18.48 16.01 14.07 12.02 9.80 838 6.35 4.67 3.82 283 2.17 1.69 1.24
8 20.09 17.53 15.51 13.36 11.03 9.52 734 553 459 349 273 218 1.65
9 21.67 19.02 16.92 14.68 12.24 10.66 8.34 6.39 5.38 417  3.33 2.70 2.09
10 23.21 2048 1831 1599 13.44 11.78 934 727 6.18 487 394 325 2.56
16 32.00 28.85 26.30 23.54 2047 18.42 1534 12.62 11.15 9.31 796 691 5.81
17 33.41 30.19 2759 24.77 21.61 19.51 16.34 13.53 12.00 10.09 8.67 7.56 6.41
18 34.81 31.53 28.87 2599 22.76 20.60 17.34 14.44 12.86 10.86 9.39 8.23 7.01
19 36.19 32.85 30.14 27.20 23.90 21.69 18.34 15.35 13.72 11.65 10.12 8.91 7.63
20 37.57 34.17 31.41 2841 25.04 2277 19.34 16.27 14.58 12.44 10.85 9.59  8.26
21 38.93 3548 32.67 29.62 26.17 23.86 20.34 17.18 1544 13.24 11.59 10.28 8.90
22 40.29 36.78 33.92 30.81 27.30 24.94 21.34 18.10 16.31 14.04 12.34 1098 9.54
23 41.64 38.08 35.17 32.01 2843 26.02 2234 19.02 17.19 1485 13.09 11.69 10.20
24 42.98 39.36 36.42 33.20 29.55 27.10 23.34 19.94 18.06 15.66 13.85 1240 10.86
25 44.31 40.65 37.65 34.38 30.68 28.17 24.34 20.87 18.94 16.47 14.61 13.12 11.52
30 50.89 46.98 43.77 40.26 36.25 33.53 29.34 25.51 23.36 20.60 18.49 16.79 14.95
31 52.19 48.23 44.99 4142 37.36 34.60 30.34 26.44 2426 21.43 19.28 17.54 15.66
32 53.49 4948 46.19 4258 38.47 35.66 31.34 27.37 25.15 22.27 20.07 18.29 16.36
33 54.78 50.73 47.40 43.75 39.57 36.73 32.34 2831 26.04 23.11 20.87 19.05 17.07
34 56.06 51.97 48.60 44.90 40.68 37.80 33.34 29.24 26.94 2395 21.66 19.81 17.79
35 57.34 53.20 49.80 46.06 41.78 38.86 34.34 30.18 27.84 24.80 2247 20.57 18.51
40 63.69 59.34 55.76 51.81 47.27 44.16 39.34 34.87 3234 29.05 26.51 24.43 22.16
41 64.95 60.56 56.94 5295 48.36 45.22 40.34 35.81 33.25 29.91 27.33 25.21 2291
42 66.21 61.78 58.12 54.09 49.46 46.28 41.34 36.75 34.16 30.77 28.14 26.00 23.65
43 67.46 62.99 59.30 b55.23 50.55 47.34 42.34 37.70 35.07 31.63 28.96 26.79 24.40
44 68.71 64.20 60.48 56.37 51.64 4840 43.34 38.64 3597 3249 29.79 27.57 25.15
45 69.96 65.41 61.66 57.51 52.73 49.45 44.34 39.58 36.88 33.35 30.61 28.37 25.90
46 71.20 66.62 62.83 58.64 53.82 50.51 45.34 40.53 37.80 34.22 31.44 29.16 26.66
47 72.44 67.82 64.00 59.77 54.91 51.56 46.34 4147 38.71 35.08 32.27 29.96 27.42
48 73.68 69.02 65.17 60.91 55.99 52.62 47.34 4242 39.62 35.95 33.10 30.75 28.18
49 7492 70.22 66.34 62.04 57.08 53.67 48.33 43.37 40.53 36.82 33.93 31.55 28.94




