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with values given in each case below.

Case1:
Xy = (-5’ -4,—3,-2,-1,0,1,2, 3,4, 5),; 0* = 1, T =11

Case 2:
Xy = (—5’ ~4,-3,-2,-1,0,1,2,3, 4, 5)1, 0t = 2, T =11

Case 3:
x¢ = (-10,~8, =6, -4,-2,0,2,4,6,8,10),0*=1,T =11

Case 4:
Xt = (_10’ -8, -6, —4,-2,0,2,4,6,8, 10)’, 0t=2, "=

Case s: '
Xt = (—103 -9, —81 -7 -6: -5, —4,—3,-2,-1, 0)’, 0% = 1, T=1n1

Case 6:

Xp = (—10’ -9, -8, =76, =5"4,-3,-2,-1,0,1,2,3,4,5,6,7, 8,9, 10)':
0*=1,T =21.

Let ﬁ("), i=1,--,6 be the least square estimate of B for the i-th case. Answer the
following questions.

Write down the general formula of f in term of x,, yrasin eq. (1). (2)

Rank the precision of A, i = 1, .-, 6'in_each case. Order from the most
Precise estimate to the least precise one. Explain your results. No partial
credit is given to answer without explanation. (10)

Let |x| <10, t = 1,-+, 20, and the values of x; is under your control. What
values of x; you should give to maximize the precision of ?. Explain your
answer. Note thate;, t =1,:-, 20 is drawn randomly from iid N(o,1). (4)

State the assumptions on x;, €, as in eq. (1) for least square estimate of S to
be the best linear unbiased estimates (BLUE). (4)
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1 Estimating the slope (20) l“:
Let y, be generated by: ;L
V=& +Px;+€, t=1,-,T (1) 2‘
where ¢; is iid with mean o and variance 02, a = -1, = 2, and x, is fixed regressor l_.gj'
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2 Simple but good enough (10)
Let the regression model be :

yt=ﬁ0+ﬂ1xlt+ﬁ2x2t+€t: t=1)"',T

where ¢, is white noise with mean o and variance g*. and is independent of x,;, x,;.
Now you are given a simple calculator which can only compute single regressor
case (with intercept). That is, it can only handle the regression with either x,, or
X+ but not both simultaneously. Explain how to obtain the least square estimates
of B,, B, using this calculator. Justify or prove your answer. (10)

3 Isitworth it? (20) -

To answer the question where it is worth studying for the master degree, you are
given a dataset containing 1000 samples. For each sample, the variables included
are education level (EDU: bachelor, master), monthly salary (INC: o ~1,000,000),
gender (GEN: male, female), occupation (OCC: lawyer, teacher, physician, engi-
neer, technician, business professional, others), working location (LOC: rural, ur-
ban), working experiences (WORK: years), religious belief (REL:none, Buddhist,
Christian, others).

1. A raw estimate of the value of the master degree is the difference between
the average salary for those who have bachelor degree and those who have
master degree. How good is this raw estimate? Explain. (4)

2. Write down the regression model for the raw estimate above. (Hint; let
EDU=o for bachelor and 1 for master.) (4)

3. Write down the complete regression model including all regressors' listed
above. How do you test if your model is.an appropriate one? Be specific
about the null hypothesis, the test statistics and its distribution. (4)

4. How do you test if the master degree significantly increases the monthly

salary? Be specific about the null hypothesis, the test statistics and its dis-
tribution. (4) '

5. Some people argue that the value of master degree differs among different
occupations. How do you test for this argument? Be specific about the null
hypothesis, model specification, test statistics and its distribution. (4)
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a. (5 points) A significance test is performed and the p-value = 0.20. Why
can't we claim that the probability that the null hypothesis is true is 0.20?
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b. (5 points) What is a standard error and why is it important?

c. (5 points) Is it possible for a statistic to be unbiased yet be very inefficient?
How about being very efficient but biased?

d. (5 points) What is the most difficult step in estimating power?

2. (10 points) Assume four normally distributed populations with means of 10, 11,
12, and 13 all with the same standard deviation of 2. Four subjects are sampled
from each population and the mean of each sample computed. What is the
probability that average of the means of the samples from Populations 1 and 3 will
be greater than the average of the means of the samples from Populations 2 and 4?

3. (10 points) A person claims to be able to throw a die and make a 1 come up more
often than chance (1/6). The die is thrown 100 times and a one comes up 18 times.
Do you agree with the person’s statement?

4. (10 points) What are sufficient statistics? Let Xy, X;, ..., X, be a random sample
from the normal distribution N(0,0), 0 <@<oo. Is X + X7 + .+ X,/ a
sufficient statistic for @ .

i Z | & & M & # R

& M % B 098  «(x%) 76 # =2 A 1y

SMAE AR L REBAREY SR AL AT REMETRITF (RETRRRATRA) -
2. ERH BRI ARIPRTF -
3RO HFREFABRT L ARBKATRE -




B2HbsRELT K %#ﬁiﬁﬁ}"‘ﬁﬁﬁi}l)ﬁ%‘%’iﬁ%ﬁ

$4a.-2 778
# & # 8 %% 3 il | =% 20 =2 . 2 At78

T

&

| iF [

STATISTICAL TABLES ¥

é.

TABLE G.1 Cumulative Normal Distribution. Table Entry Is®(z)=Prob[Z<2] : 3

z 00 .01 .02 .03 .04 .05 .06 .07 .08 .09 \#5

5000  .5040 5080 5120 .S160 5199 5239 5279 5319 5359
2398 5438 5478 5517  .5557 5596 5636 5675 5714 5753
5793 5832 5871 5910 5948 5987  .6026  .6064 6103  .6141
6179 6217 6255 6293 6331 6368 6406 6443  .6480 6517
63554 6591 6628 .6664 6700 6736 6772 .6808 .6844 6879
6915 6950 6985 7019 7054 7088 .7123 7157 7190 .7224
J257 7291 7324 7357 7389 7422 7454 7486 7517 (7549
1580 7611 7642 7673 7704 7734 7764 7794 7823 7852
7881 7910 7939 .7967 7995 8023 8051 8078 8106 .8133
8159 8186 8212 .~ .8238 8264 8289  .8315 .8340 8365 .8389
8413 8438 8461 8485 8508 .8531 .8554 8577 8599 .8621
i1 8643 8665 .8686 8708 .8729 8749 8770 8790 .8810 .8830
8849 8869 .8888 8907 .8925 .8944 8962 .8980 .8997 .9015
13 9032 9049 9066 9082 .9099 9115 9131 9147 9162 9177
14 9192 9207 9222 9236 9251 9265 9279 9292 9306 .9319
1.5 9332 9345 9357 9370 9382 9394 9406 9418 9429 9441
1.6 9452 9463 9474 9484 9495 9505 9515 9525 9535 .9545
1.7 9554 9564 9573 9582 9591 9599 9608 9616 9625 .9633
1.8 9641 9649 9656 9664 9671 9678 9686 9693 9699  .9706
1.9 9713 9719 9726 9732 9738 9744 9750 9756 9761 9767
20 97727 9778 9783 9783 9793 9798 9803 9808  .9812 .9817
21 9821 9826 .9830 9834 9838 9842 9846 9850 .9854 9857
22 9861 9864 9868 9871 9875 9878 9881 9884  .9887  .9890
23 9893 9896 9898 9901  .9904 9906 .9909 9911 9913 9916
24 9918 9920 9922 ' 9925 = 9927 9929 9931 . .9932 9934 9936
25 9938 9940 9941 9943 9945 9946 ~ 9948 9949 9951  .9952
26 9953 9955 9956 9957 ..9959 9960 9961 9962 9963  .9964
27 9965 9966 9967 9968  .9969 9970 9971 9972 9973 .9974
28 9974 9975 9976 9977 9977 9978 9979 9979 .9980  .9981
29 9981 9982 9982 9983 9984 9984 9985 9985 .9986  .9986
3.0 9987 9987 9987 9988 9938 9989 9989 9989 9990  .9990
319990 9991 9991 9991 ..9992.. 9992 9992 9992 9993  .9993
32 9993 9993 9994 9994 9994 9994 9994 9995 9995  .9995
33 9995 9995 9995 9996 9996 9996 9996 .9996 9996  .9997
34 9997 9997 9997 9997 9997 9997 9997 9997 9997 9998
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TABLE G.2 - Peroentiles of the Student's: t‘mistnbuttaﬂ. ‘ 3 |5
; “that Broblt, <X|&R - idienik s S wh x|
n .750 .900 .950 .975 .990 .995 3
1 1.000 3.078 6.314 12.706 31.821 63.657 %
2 816 1.886 2.920 4303 6.965 9.925 ]
3 765 1.638 2.353 3.182 4.541 5.841 {48!
4 741 1.533 2.132 2.776 3.747 4.604
5 727 1.476 2.015 2.571 3.365 4.032
6 718 1.440 1.943 2.447 3.143 3.707
7 71 1.415 1.895 2.365 2.998 3.499
8 706 1.397 1.860 2.306 2.896 3.355
9 703 1.383 1.833 2.262 2.821 3.250
10 7700 1372 1.812 2228 2.764 3.169
11 697 1.363 1.796 2.201 2.718 3.106
12 695 1.356 1.782 2179 2.681 3.055
13 694 1350 1.771 2.160 2.650 3.012
14 692 1.345 1.761 2.145 2.624 2.977
15 691 1.341 1753 2.131 2.602 2.947
16 690 1.337 1.746 2.120 2.583 2.921
17 689 1333 1.740 2.110 2.567 2.898
18 638 1.330 1.734 2.101 2.552 2.878
19 688 1.328 1.729 2.093 2539 2.861
20 687 1325 . 1725 2.086 2.528 2.845
21 686 1.323 1.721 2.080 2.518 - 2.831
22 686 1321 1.717 2.074 2.508 2.819
23 685 1.319 1.714 2.069 2.500 2.807
24 685 1.318 1.711 2.064 2.492 2.797
25 684 1.316 1.708 2.060 2.485 2.787
26 684 1315 1.706 2.056 2.479 2.779
27 684 1.314 1.703 2.052 2.473 2771
28 683 1313 1.701 2.048 2.467 2.763
29 683 1311 1.699 2.045 2.462 2.756
30 683 1.310 1.697 2.042 2.457 2.750
35 682 1.306 1.690 2.030 2.438 2.724
40 681 1.303 . 1.684 2.021 2.423 2.704
45 680 1.301 1.679 2.014 2.412 2.690
50 679 . 1.299 1.676 2.009 2.403 2.678
60 679 1.296 1671 2.000 2.390 2.660
70 678 1.294 1,667 1.994 2.381 2.648
80 678 1.292 1.664 1.990 2.374 2.639
90 677 1.291 1.662 1.987 2.368 2.632
100 677 1.290 1.660 1.984 2.364 2.626
00 674 1.282 1.645 1.960 2.326 2.576
i ] £ | &K 4 M 5 # X
o A % B 100 (&%) 496F 2 A 1Yy 8
SRR LM AR MG ALERKINTERITF (LETREAWYRA) -
2. EBRFE g LB URHETF - >

3.RAGFREFAMETH AL HXKXAFEE -



: ‘ & -
Baidis kBt X %#gzﬁ%ﬁﬁ;ﬁ)\%%aéﬁm Sk
oo I > = 3 Mé{ 275 - 2, =¥ g -ﬂl?ﬂ
xw A8 3% 3t Y A n| 34 3 gaow M| 2" By
Y
N
X
..‘ "\%T"‘
. 990 995 Lg
1: .004 .02 .10 45 132 271 384 502 6.63 788 '
2 10 21 S8 139 277 461 599 7.38 921 10.60
3 35 S8 121 237 411 625 7.81 935 11.34 12.84
4 1 106 192 336 539 778 949 11.14 1328 14.86
5 d . . 115 161 2.67 435 6.63 924 11.07 12.83 15.09 16.75
6 .68 87 124 164 220 345 535 1784 10.64 12.59 1445 16.81 18.55
7 99 124 1.69 217 283 425 -635 904 1202 14.07 16.01 18.48 20.28
8 134 165 218 273 349 507 734 1022 1336 1551 17.53 20.09 21.95
9 173 209 270 333 417 590 834 1139 14.68 16.92 19.02 21.67 23.59
10 216 256 325 394 487 674 934 1255 1599 1831 2048 2321 25.19
11 2.60 305 382 457 558 7.58 1034 1370 1728 19.68 21.92 24.72 26.76
12 307 357 440 523 630 844 1134 1485 1855 21.03 2334 2622 2830
13 357 411 501 5.89 7.04 930 1234 1598 19.81 2236 24.74 27.69 29.82
14 407 466 5.63 6.57 7.79 10.17 1334 1712 21.06 23.68 26.12 29.14 31.32
15 4.60 523 626 726 855 11.04 1434 1825 2231 25.00 27.49 30.58 32.80
16 514 581 691 7096 931 1191 1534 1937 23.54 26.30 28.85 32.00 3427
17 570 641 1756 8.67 10.09 12.79 16.34 2049 24.77 27.59 30.19 33.41 35.72
18 626 7.01 823 939 10.86 13.68 17.34 21.60 2599 28.87 31.53 34.81 37.16
19 684 763 891 10.12 11.65 14.56 18.34 2272 27.20 30.14 32.85 36.19 38.58
20 743 826 959 1085 1244 1545 1934 23.83 2841 31.41 34.17 37.57 40.00
21 8.03 890 10.28 11.59 13.24 16.34 20.34 2493 29.62 32.67 3548 38.93 41.40
22 8.64 954 1098 12.34 14.04 17.24 21.34 26.04 30.81 33.92 36.78 40.29 42.80
23 9.26 10.20 11.69 13.09 14.85 18.14 2234 2714 32.01 35.17 38.08 41.64 44.18
24 9.89 10.86 12.40 13.85 15.66 19.04 23.34 2824 3320 3642 39.36 42.98 45.56
25 1052 11.52 13.12 14.61 16.47 19.94 2434 2934 3438 37.65 40.65 4431 4693
30 13.79 1495 16.79 1849 20.60 24.48 29.34 34.80 4026 43.77 4698 50.89 53.67
35 17.19 18.51 20.57 2247 24.80 29.05 34.34 4022 46.06 49.80 53.20 57.34 6027
40 2071 22.16 24.43 26.51 29.05 33.66 39.34 4562 51.81 55.76 5934 63.69 66.77
45 2431 2590 28.37 30.61 3335 3829 4434 5098 57.51 61.66 6541 69.96 73.17
50 2799 29.71 3236 3476 37.69 4294 4933 5633 63.17 67.50 71.42 76.15 79.49
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TABLE G.4 95" Percentiles of the F D.stnbut.on Table Entry is fsuch that i
Probl[Fy i <f]=.95 e e el et st A : |
= Degrees of Freedom for the Numerator }E :_‘
=
ny 1 2 3 4 5 6 7 8 9 } &)
1 16145 19950 21571 22458 23016 233.99 23677 238.88 240.54 3
2 1851 1900 1916 1925 1930 1933 1935 1937 1938 (6%
3 10.13 9.55 0.28 9.12 9.01 8.94 8.89 8.85 8.81 -
4 7.71 6:94 6.59 6.39 6.26 6.16 6.09 6.04 6.00
5 6.61 5.79 541 5.19 5.05 495 4.88 482 . AT7
6 5.99 5.14 4.76 4.53 4.39 4.28 421 4.15 4.10
7 5.59 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 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18
10 4.96 4.10 371 3.48 3.33 3.22 3.14 3.07 3.02
15 4.54 3.68 3.29 3.06 2.90 2.79 271 2.64 2.59
20 4.35 3.49 3.10 2.87 271 2.60 251 2.45 2.39
25 4.24 3.39 2.99 2.76 2.60 2.49 2.40 2.34 2.28
30 4.17 3.32 2.92 2.69 2.53 2.42 233 2.27 2.21
40 4.08 o] 2.84 2.61 245 2.34 2.25 2.18 212
50 4.03 3.18 2.79 2.56 2.40 229 220 2.13 2.07
70 3.98 313 2.74 2.50 a3 223 2.14 2.07 2.02
100 3.94 3.09 2.70 2.46 2.31 2.19 2.10 2.03 1.97
00 3.84 3.00 2,60 2.37 P o 2.01 1.94 1.88
m 10 12 15 20 30 40 50 60 00
1 24188 24391 24595 24801 25010 251.14 25220 25220 25419
2 1940 1941 1943 1945 19046 1947 1948 1948  19.49
3 8.79 8.74 8.70 8.66 8.62 8.59 8.57 8.57 8.53
4 5.96 5.91 5.86 5.80 5.75 5J2 5.69 5.69 5.63
5 4.74 4.68 4.62 4.56 4.50 4.46 443 4.43 4.37
6 4.06 4.00 3.94 3.87 3.81 3.77 374 3.74 3.67
7 3.64 3.57 3.51 3.44 3.38 334 330 330 323
8 335 3.28 3.22 3.15 3,08 3.04 3.01 3.01 2.93
9 3.14 3.07 3.01 2.94 2.86 2.83 2.79 2.79 2.71
10 2.98 2.91 2.85 2.77 2.70 2.66 2.62 2.62 2.54
15 2.54 2.48 2.40 2.33 2.25 2.20 2.16 2.16 2.07
20 235 2.28 2.20 2.12 2.04 1.9 1.95 1.95 1.85
25 2.24 2.16 2.09 2.01 1.92 1.87 1.82 1.82 172
30 2.16 2.09 2.01 1.93 1.84 179 1.74 1.74 1.63
40 2.08 2.00 1.92 1.84 1.74 1.69 1.64 1.64 1.52
50 2.03 1.95 1.87 178 1.69 1.63 1.58 1.58 145
70 1.97 1.89 1.81 1.72 1.62 1.57 150 1.50 1.36
100 1.93 1.85 1.77 1.68 1.57 1.52 145 1.45 1.30
0o 1.83 1.75 1.67 1.57 1.46 1.39 134 131 1.30
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