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1. Consider the following regression model:
Y, =Gt X +&,i=1,2, ...n
where g,andg,are unknown parameters; is the error term. Le'r,[}oz;md,@’1
denote the least squares estimators (LSEsF¥a&nds,, Y = ,30 + ,31X the

~

fitted regression line, an® =Y; =Y, ,i=1, 2, ...,n.

(@) (10 points) Find the LSEséoand,ﬁA’l.
(b) (5 points) Explain why the fitted regressiamelialways goes through the
point (X,Y).
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BARFE W F R B ) Fous (423 =2.796, Fous (324) =3.009,

Foos (424) =2.776, Foos (325) =2.991
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exp(—x?)dx

: {EREREESEeTR (Standard Normal distribution table)
| P0<Z<2)

o

Z

0.00

0.01

0.02

0.03

' 0.04

0.05

0.06

. 0.07

0.08

0.09

0.0000
0.0398
0.0793

0.0040
0.0438
0.0832

0.0080
0.0478
0.0871

0.0120
0.0517
0.0910

10.0160
1 0.0557
10.0948

10.2054

(0.0199
0.0596
0.0987

0.0239
0.0636
0.1026

0.1406 '

............................................................................

0.2123

10.0279
1 0.0675
1 0.1064

10,2157

0.0319
0.0714

0.0359
0.07563
0.1141

10,2389
10.2704

............................................

10.3264
!0 3508

.............................................

0.2454
0.2764
0.3051

0.3554

10.2486
10.2794

10.3577

10.3729
10.3925
0.4099

---------------------------------------------

0.377
0.3962

0.4279
0.4406

+0.379
+0.398

--------------------------------------------

......
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0.4582

04732

0.4788

1 0.4495
10,4501
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. 0.4793

0.4515
0.4608

0.4750
0.4803

1 0.4808

0.4834
0.4871
0.4901

0.4943

10,4838
10.4875

10,4945

-----------------------------------------------------------
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10,4927

0.4846
0.4881
0.4909

0.4948

10,485
10.4884

+0.4949

------------------------------

------

0.4957
0.4968

_0.4977

------------------------------------------------------------

0.4983 !
0.4988 |

1 0.4959
10.4969

0.4961
0.4971
0.4979
0.4985
0.4989

: 0.4962
10,4972

10.4985
10.4989

-----------------------------

0.4997
0.4998
0.4998

0.4991
0.4994
0.4996
0.4997
0.4998
0.4999

10.4992
10.4994
10,4996

10,4998
: 0.4999

0.4992
0.4994

0.4996 !

----------------------------------------------------------------------

0.4997
0.4998
0.4999

10.4992
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1 0.4999

...................
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=00 : t DEEEFRBIR (t distribution critical value table

(Y 1 x?
P(T>t)=j' 2 (1+2-) 2 dx = o » HPT ~ () tr)
JT(5) v r ;1 7 ]
(1-o)218 t=t,(r)

Df=r 0.700 0.800 0.900: 0.950 0.975 0.990: 0.995 0.999
1 0.727 1.376 3.0781 6.314 12.708 318211 63.657 318.309

2 0.617 1.061 1.886. 2.920 4.303 6.965 1 9.925 22.327

.. 8. ..o 0978 _____ .. !-.'"’:"’?J:_ oo...2858 . 3182 -.._.4;§11.i._-_. Jmea 10.215
4 0.569 0.941 1.5331 2.132 2.776 3,747 4.604 7.173

5 0.569 0.920 1.4761 2015 2.571 3,365 ) 4.032 5.893

6 0.653 0.906 1.440 1.943 2.447 3.143! 3.707 5.208

7 0.549 0.896 1415 1.895 2,365 2.998 3.499 4.785
- S 0546 _____ 088 . 1897y 1860 2308 ____ G 28961 3866 4,501
0.543 0.833 1.383 ! 1.833 2.262 2.821! 3.250 4.297

10 0.542 0.879 1.372 ¢ 1.812 2.228 2.764 1 3.169 4144
il 0.540 0.876 1.363 1.796 2.201 2.7183 3.106 4,025
12 0.539 0.873 1.356 1.782 2.179 2.681" 3.055 3.950
|13 | . osss _ogm  __18s0i 1771 2160 2680 8012 3,852
14 0.537 0.868 1.345 | 1.761 2.145 2.624, 2.977 8.787
15 0.536 0.866 1341 1.753 2.131 2.602 ! 2947 3733
16 0.535 0.866 1.3371 1.746 2,120 2.683 ¢ 2.921 3.686
17 0.534 0.863 13831 1.740 2.110 25671 2.898 3.646
L N 0834 .. 0862 1830, 173 2301 2662, 2878 _____ 3.610
9 0.533 0.861 13281 1.729 2.093 2.539" 2.861 3.579

20 0.533 0.860 1.3254 1.725 2.086 2.528 | 2.845 3.552
21 0.532 0.859 1.3231 1.721 2.080 2518} 2.831 3.527
22 0.632 0.858 1321 1717 2.074 2.508 | 2.519 3.605
.23 | . _ossp o8 _ _ lalgl 174 2069 ZB0O. 2807 ... 3.485
24 0.631 0.857 1.318! 1711 2.064 2492 2.797 3.467
25 0.531 0.866 1318 1.708 2.060 2.485 1 2,787 3.450
26 0.531 0.856 13154 1.706 2.066 2.479) 2779 3.435
27 0.531 0.855 1.314" 1,703 2,052 2478! 2771 3.421
.29 ... 0.580 ... 0885 1818y _lwo1 2048 2467 2783 . 3.408
2 0.530 0.854 1311+ 1.699 2.045 2.462 3 2,756 3.396
30 0.530 0.854 1.310* 1.897 2.042 2.457 ! 2.760 3,385
40 0.529 0.851 1,308 1.684 2.021 2.4231 2.704 3.307
50 0.528 0.849 1.299 1676 2.009 2,403+ 2.678 3.261
60 | .. 0527 .. 0848 . 12081 18TM 2000 2390! _____: 2660 3.282!
70 0.527 0.847 1294 1.667 1.994 2381 ¢ 2.648 3.211
80 0.526 0.846 1.292 | 1.664 1.990 2.374 » 2.639 3.195
90 0.526 0.846 1.291 | 1.662 1.987 2.368 | 2,632 3183
100 0.526 0.845 1.290 ! 1.660 1.984 2.364 1 2.626 3.174
120 0.526 0.845 12891 1.668 1.980 2.358 2.617 3.160
o 0.524 0.842 1282 1.645 1.960 2.326 ! 2.576 3.092
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P(X =x)="2

—l lx

A

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

o W o Wb e R

.9048
.0905
.0045
.0002
.0000
.0000
.0000
.0000

8187
1637
.0164
.0011
.0001
.0000
.0000
.0000

7408
2222
.0333
0033
0003
0000
.0000
.0000

6703
.2681
0536
0072
.0007
.0001
.0000
.0000

.6065
.3033
0758
0126
.0016
.0002
.0000
.0000

.5488
.3293
.0988
.0198
.0030
.0004
.0000
.0000

.4966
.3476
1217
0284
0050
.0007
.0001
.0000

4493
.3595
1438
0383
0077
0012
.0002
.0000

.4066
.3659
1647
0494
0111
.0020
.0003
.0000

.3679
.3679
1839
0613
0153
0031
.0005
0001

1.5

2.0

2.5

3.0

3.9

4.0

4.5

3.0

5.5

6.0

W Ny DY A W e DR

2231
.3347
2510
1255
0471
0141
.0035
.0008
.0001
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

1353
2707
2707
.1804
.0902
.0361
0120
.0034
.0009
.0002
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

0821
.2052
.2565
2138
1336
.0668
0278
.0099
.0031
.0009
0002
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0498
.1494
2240
.2240
.1680
.1008
0604
0216
.0081
0027
.0008
.0002
.0001
.0000
.0000
.0000
.0000
.0000

0302
1057
.1850
2158
.1888
1322
0771
.0385
.0169
0066
.0023
.0007
.0002
.0001
.0000
.0000
.0000
.0000

0183
0733
.1456
.1954
1954
.15663
1042
0595
.0298
.0132
.0053
.0019
.0006
.0002
.0001
.0000
.0000
.0000

0111
.0500
1125
1687
1898
.1708
1281
0824
0463
0232
0104
0043
0016
.0006
.0002
.0001
.0000
.0000

0067
0337
0842
.1404
1755
1755
1462
.1044
.0653
.0363
0181
.0082
.0034
.0013
.0005
.0002
.0000
.0000

.0041
0225
.0618
1133
1558
1714
1571
1234
.0849
0519
0285
0143
.00656
.0028
.0011
.0004
0001
.0000

.0025
.0149
.0446
.0892
1339
1606
1606
1377
1033
0688
.0413
0225
0113
.0052
0022
.0009
.0003
.0001
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