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. Consider the regression model:
Y =06+ B X+ LX,+ B X+ e,

where Y is the vector of responses, X;, X, and X, are the corresponding independent
variables for the regression coefficients £, £, and ;.

A sample of 20 observations was obtained, with the results summarized in the following table.

(30%)
Predictor Coef SE Coef
constant 0.2667 0.2106
X, 0.0941 0.2020
X, 0.2497 0.0648
X, 0.7104 0.2767
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a. Complete the following ANOVA table. (5%)

Source of variation SS DF MS
Regression (1) (2) 4)
Error 4.5599 (3) (5)

Total 20.0970 19

b. Please write down the estimated linear regression function. (5%)

c. What are the coefficient of multiple determination and the adjusted coefficient of multiple
determination for the model? (5%)

d. Do the three explanatory variables X,, X, and X, (consider together) have a statistically

significant effect on the response Y ? Please specify the null and alternative hypotheses, the test
used, and your conclusion using a 5% level of significance. (5%)

e. Is there a linear relationship between X, and Y , after accounting for the effect of the variables

X, and X,? Please specify the null and alternative hypotheses, the test used, and your
conclusion using a 5% level of significance. (5%)

f. If we add a new explanatory variable, age, that has three levels according to the ranges of age
(<20, 20-40, and >40) into the original regression model, how do you code the new variable?
(5%)
4. Let X, X,,...,X, bei.id. random variables from a normal distribution, N(4,,6,),

where —w0<f <0, 0<6, <o, (20%0)

a. Find the maximum likelihood estimator (MLE) of &, and 6,. (15%)

b. Find the MLE of 6. (5%)
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0.1591
0.1950
0.22901
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0.2019
0.2357
0.2673
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0.0319
0.0714
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0.1844
0.2190
0.2517
0.2823
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0.3599
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0.3997
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0.2224
0.2549
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0.3389
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0.4633
0.4706
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6.965
4541
3.747
3.365
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2.718
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63.657
9.925
5.841
4.604
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0.688
0.687
0.686
0.686
0.685
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1.337
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1.315
1.314
1.313
1311
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1.282

1.746
1.740
1.734
1.729
1.725
1.721
1.717
1.714
1711
1.708
1.706
1.703
1.701
1.699
1.697
1.645

2.120
2.110
2.101
2.093
2.086
2.080
2.074
2.069
2.064
2.060
2.056
2.052
2.048
2.045
2.042
1.960

2.583
2.567
2.552
2.539
2.528
2.518
2.508
2.500
2.492
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2473
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xz

diiPr 0.1 0.05 0.025 0.01 0.005 0.001 dir 0.1 0.05 0.025 0.01 0.005 0.001

1 2706 3.841 5.024 6.635 7.879 10.828 11 17.275 19.675 21.92 24.725 26.757 31.264
2 4605 5991 7.378 9.21 10.597 13.816 12 18.549 21.026 23.337 26.217 28.3 32.909
3  6.251 7.815 9.348 11.345 12.838 16.266 13 19.812 22.362 24.736 27.688 29.819 34.528
4  7.779 9.488 11.143 13.277 14.86 18.467 14 21.064 23.685 26.119 29.141 31.319 36.123
5 9.236 11.07 12.833 15.086 16.75 20.515 15 22.307 24.996 27.488 30.578 32.801 37.697
6 10.645 12.592 14.449 16.812 18.548 22.458 16 23.542 26.296 28.845 32 34.267 39.252
7 12.017 14.067 16.013 18.475 20.278 24.322 17 24.769 27.587 30.191 33.409 35.718 40.79
8 13.362 15.507 17.535 20.09 21.955 26.124 18 25.989 28.869 31.526 34.805 37.156 42.312
9 14.684 16.919 19.023 21.666 23.589 27.877 19 27.204 30.144 32.852 36.191 38.582 43.82
10 15.987 18.307 20.483 23.209 25.188 29.588 20 28.412 31.41 34.17 37.566 39.997 45.315
F | 05,461 a2
df2/df1l 1 2 3 4 5 6 7 8 9 10
1 161.45 199.50 215.71 224.58 230.16 233.99 236.77 238.88 240.54 241.88
2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40
3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79
4 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96
5 6.61 5.79 5.41 5.19 5.05 4,95 4.88 4.82 4.77 4.74
6 5.99 5.14 4,76 453 4.39 4.28 4.21 4.15 4.10 4.06
7 5.59 4,74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64
8 5.32 4.46 4,07 3.84 3.69 3.58 3.50 3.44 3.39 3.35
9 5.12 4,26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14
10 4.96 410 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98
11 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85
12 4.75 3.89 3.49 3.26 3.11 3.00 291 2.85 2.80 2.75
13 4.67 3.81 341 3.18 3.03 2.92 2.83 2.77 2.71 2.67
14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60
15 4,54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54
16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49
17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45
18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41
19 4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38
20 4.35 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.39 2.35




