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5. Consider the linear regression model: ¥ =a+ X +&, where & is the error

term. Furthermore, the data is showed as follows:

Y 2 4 6 3 | 5
X -1 3 2 0 4
i. If the Ordinary Least Squares (OLS) method is used, then the estimators

a,=(9) and f,=(10) .




w

#1 8

. . 1
3P RZI0082 F E R L3238 4 & a3l

Gt (e mEta]

]

%

Z

R

ii.  When X is equal to 6, then the predict ¥ = (11) .

iii. Please find the sample coefficient of correlation. (12)

iv. Under a 5% significance level, please test whether the regression
coefficient A is different from 0. (“Yes” or “No ") (13)

6. Please answer “True” or “False” in the following questions:
1. Assume that the estimated sample is constant. For the hypothesis tests,
if the Type I error becomes larger, then the Type II error will be smaller.

a4

ii. If the correlation coefficient of two variables is zero, then they must be

independent. (15)

i, If ,B:, is the unbiased estimator of J,, then ﬁj is also the unbiased

estimator of ;. (16)

iv. In the analysis of regression, the coefficient of determination R2

means that how much of the variability of a dependent variable can be
caused or explained by its relationship to an independent variable. (17)

7. The random variable Z follows a standard normal distribution. Please find the
probability P(-2.98<Z <-1.54).(18)

8. Bank of America is curious about the grade level of people who use their ATM at
the Student Union. Freshmen and sophomores are classified as type A, juniors
and seniors as type B. Data are presented below for 48 people who used the
ATM during one Friday afternoon.

ABAAABBABBAABABﬁAABBBBABB
AAABABAABBABBAAABBAABAAA
Test this sequence for randomness at the 5% significance level. What is the
statistic for this test? (19) Please decides whether this sequence is

random or not? (Yes or No) (20)
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z 0.00 0.0} 0.02 0.03 0.04 0.05 0.06 Q.07 0.08 0.0%
=34 | 0.0003 00003 00003 00003 00003 0.0003 00003 0.0003 0.0003 0.0002
-33 | 0.0005 0.0005 0.0005 00004 00004 0.0004 00004 0.0004 00004 0.0003
-3.2 | 00007 00007 00006 0.0006 00006 0.0006 00006 0.0005 0.0005 0.0005
—3.1 | 0.6010 00009 00008 0.000¢ 00008 O.0008 00008 0.0008 0.0007 0.0007
=30 [ .0013 00013 00013 00012 00012 0.0011 00011 00011  0.0010 0.0010
=29 | 0.0019 0.0618 0.0017 00017 000l6 0.0016 00015 OCO0CIS 0.0014 00014
—2.8 | 0.0026 0.0025 0.0024 0.0023 00023 0.0022 00021 0.002]1 60020 0.0019
=27 | 0.0035 0.0034 0.0033 0.0032 00031 0.0030 00029 00028 0.0027 0.0026
=26 | 0.6047 D.0045 00044 0.0043 00041 0.0040 00039 0.0038 00037 0.0036
=25 | 8.0062 0.0060 0.0059 0.0057 0.0055 0.0054 0.0052 00051 00049 0.0048
—2.4 | 0,0082 0.0080 0.0078 0.0075 0.0073 0.007] 0.0069 O0.0068  0.0066 0.00&4
=23 1 0.0107 0.0104 0.0102 0.0099 0.0096 0.0094 0.0093 0.008%2 0.0087 0.0084
—22 | 0.0139 0.013¢6 0.0132 0.0129 00125 00122 00019 0.01(6 0013 0.0110
—-2.1 | 00197 (.0174 0.017¢ 00166 00162 00158 00154 00150 0.0146 0.0043
=20 | 00228 00222 0.0217 00212 0.0207 00202 00197 00192 00188 0.0i83
~1.9 ] 0.0287 0.028] 0.0274 0.0268 0.0262 ©0.0256 0.0250 0.0244 ©0.0239 0.0233
—1.3 ] 0.0359 0.0352 0.0344 00336 0.0329 0.0322 0.0314 0.0307 0.030] 0.0294
=17 | 80346 00436 0.0427 0.0418 00409 0.040] 00392 0.0384 0.0375 0.0367
—1.6 | 00548 003537 0.0526 00516 00505 00495 0.0485 0.0475 0.0465 0.0455
~15 | 0.0668 0.0655 0.0643 0.0630 0.06(8 0.0606 0.059¢ 0.0582 0.0571 0.055
—1.4] 00808 00793 0.0778 00764 00749 D0.0735 00722 0.0708 0.0604 00681
~13 ] 0.0968 0.0951 0.0934 0.0918 0.0901 0.0885 0.0869 0.0853 0.083% 0.083
=12 | 8.3151  0.113)  0.1112 0.1093  G.L0?5 0.1056 0.1038 0.1020 0.1003  0.0985
c=LL ] 0357 01335 01314 0.1292 @270 0.1251  0.1230 6.1210 0.11%0  G.1170
=10 | 0.1587 O.1562 0.153% 0.151S 01492 01469 0.1446 0.1423 01404 0.1379
=0.9 | 0.1841 0.18314 0.1788 0.1762 01736 0O.1711 0.1685 0.1660 G.1635 0.16}4
=0.3 | D219 02090  0.2061 02033 02005 Q.1977 0.1949 0.1922 0Q.1894 (.1867
—-0.7 | 0.2420 0.238¢ 02358 02327 02206 02266 02236 02206 02177 02148
-0.6 | 0.2743  0.270¢ 02676 0.2643 026011 02578 02546 0.2514 02483 ©.245]
~0.5 | 0.3085 0.305¢ 03015 0.298] 02946 02912 02877 0.2843 02810 ©.2736
=04 | 03446 (0.3409 03372 03336 03300 0.3264 03228 0.3192 03156 03121
=03 [ 03821 03783 03745 DATI7 03669 D3IGIZ N3594  N3557 (1520 0.31483
-02 1 0.4207 04168 04129 04090 04052 0.4013 03974 03936 03897 0.3859
—0.1 | 0.4662 (4562 0.4522 0.4483 04443 04404 0.4364 0.4325 04286 0.4247
—0.0 | 0.5000 04960 04920 (4830 04840 04801 04761 04721 04681 0.464)
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V2 | 2 3 4 5 6 7 8 9
11161.4 199.5 2157 |224.6 [230.2 |234.0 |236.8 (2389 |240.5
2| 18.5] 19.00 | 19.16 | 19.25 | 1930 | 19.33 19.35 1937 | 19.38
31 1013 9.55 9.28 9.12 9.0l 894 | 3.89 8.85 8.81
41 771 6.94 6.59 6.39 6.26 6.16 6,09 6.04 6.00
51 661 5.7% 5.41 5.19 5.05 4.95 4.88 4.82 4.77
6| 5599 5.14 4.76 4.53 4.39 4.28 4.21 4.13 4.10
7| $.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39
9| 5.2 4.26 3.86 3.63 3.48 337 3.2% 3.23 318
10| 496 4,10 3.71 3.48 3.33 3.22 3.14 3.07 3.02
11 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90
121 495 3.89 349 3.26 3.1 3.00 2.91 2.85 2.80
3 4.67 3.81 341 3.18 3.03 2.92 2.83 2,77 2,7
t4 | 4.60 3.74 3.34 3.1 2.96 285 2.76 2.70 2.65
15| 456 3.68 3.2¢9 3.06 2.90 2.79 271 2.64 2.59
16 | 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 139
17| 445 3.5¢9 3.20 2.96 2.8] 2.70 2.61 2.55 249
18| 4.4 3.55 316 2.93 2.77 2.66 2.58 2.51 2.46
19 438 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42
20| 435 3.49 3.10 2,87 2.7 2.60 2.5] 2.45 2.39
2] 4.32 3.47 3.07 2.84 2.68 2.57 2.49 2.42 2.37
22| 430 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34
23 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.37 2.32
24| 4.26 3.40 3.0) 2.78 2.62 2.51 242 236 2.30
25 4.24 3.39 2.99 2.76 2.60 2.49 240 2.34 2.28
26 423 | 337 2.58 2.74 2.59 2.47 2.39 232 2.27
27 4.2] 3.35 2.96 2.73 2.57 2.46 237 231 2.25
28 4.20 334 2.95 2.71 2.56 2.45 2.36 2.29 2.24
29 4.18 3.33 2.93 2.70 2.55 2.43 235 2.28 2.22
30| 447 | 332 2.92 2.69 2.53 2.42 2.33 2.27 2.21
40| 4.08 3.23 2.94 261 245 2.34 2.25 218 2.12
60| 4.00 3.15 2.76 253 2.37 2.25 2,17 2.10 2.04
120 392 3.07 2.68 2.45 .29 2.17 2.09 2.02 1.96
o0 3.84 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.88




