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1. Examine whether the following statements are true or false. Explain your answer

briefly. If false, correct the statement. (15points)

(a) A significance level tells you how important the null hypothesis is.

(b) The power of a test at the null hypothesis H, is equal to the significance level.
(c) A hypothesis test tells you whether or not you have a useful sample.

2. You are given 10 white and 10 black balls and two boxes. You are told that your
instructor will draw a ball from one of the two boxes. If it is white, you pass the
exam. If it is black, you fail. How should you arrange the balls in the boxes to

maximize your chance of passing? (10 points)

3. If you were asked to play a game in which you tossed a fair coin three times and
were given $2 for every head you threw, how much would you expect to win on
average? (10 points)

4. Letx , X, ,.,x be a sample of sizz¢ n from a normal distribution

N(u,0?).Consider the following point estimators of  : (15 points)

1:‘ =;, the sample mean

=%
* 1

Uy =%+m(x, + X+t X,)

(a) Which of these are unbiased?

(b) Which of these are consistent?

(c) Are all unbiased estimators consistent?

5. In the regression model y, =a+ fix, +u, if the sample mean * of x is zero,

please show the cov (; B ﬁ ) =0, where a and ﬁ are the least squares estimators

of a andp. (10 points)
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6.

-

. The model  y, = f, + B,x,, + Box,, + o, +u, was estimated by ordinary least
squares from 26 observations. The results were

yo=2+ 3.“59)x“ —0.(271) Xy + 2 % tratios are parentheses and R = 0.982.

The same model was estimated with the restriction 5, = 4,. Estimates were

Y =154+3(x, dF) =08 s R*=0876

Please test the significance of the restriction £, = 4, .
(1) State the assumptions under which the test is valid. (15 points)

(2) Would the R* rise or fall ifx,, is dropped? (5 points)

. Determine the 95% confidence interval for the difference between two population
means where sample 1 has data: 16, 14, 19, 18, 19, 20, 15, 18, 17, 18, and sample 2
has data: 13,19, 14, 17, 21, 14, 15, 10, 13, 15. (10 points)

Please show that the simple regression line of y against x coincides with the simple
regression line of X against y if only if 72 =1(where r is the sample correlation
coefficient between x and y) (10 points)
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Probability

Table entry for z is the area
under the standard normal curve
tothe left of z.

TABLEA  Standard nor

.00 1
0 30005040 5359
.1 .5398 5438 5753
.2 5793 583 6141
3 €179 6217 6517
4 6554 6591 6879
.5 €915 6950 7224
.6 7257 7291 7549
.7 7580 7611 7852
.8 7881 7910 8133
.9 8159 8185 8389
0 8413 8438 862
1 8643 18665 883
2 8849 8869 501,
3 9032 9049 517
4 9192 9207 931!
K 9332 (9345 944
% 9432 9463 954
7 95354 o564 963
3 9641 9649 5706
K} 9713 9719 9767
0 9772 9778 9817
1 9821 (9826 9857
2 9861 9864 989
3 9893 9896 991
¥} 9918 19920 1993
§ | 9% e 55
¥ k k 64
.7 965" i9986 ' t 997
8 9974 - 5975 4 998
9 9981 9982 5986 998
0 9987 9987 . 999
1 9990 19991 . 999
2 9993 9993 k k 1999;
3 9595 9995 (9995 (9996 9996 9996 999 9996 9996 999
4 9997 19997 9997 9997 9997 9997 9997 19997 9997 999
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Probabilty p
Table entry for p and C s the
criical value ¢* with probability p
ing o its right and probability C
ying between —t* and (* 3

Upper tail probability p
df 2520 15 02502 01 005 0025 001 0005 |
1 000 1.376 1963 3. 314 1271 1589 3182 63.66 127.3 3183 6366
2 816 1.061 ¥ 920 4.303 4.849 6.965 9.925 1409 2233 3160
3 765 0.978 ¥ 353 3.182 3482 4541 5341 7453 1021 1292
4 741 0.941 R 132 2776 2.999 3747 4.604 5598 7173 8610
s 727 0920 ¥’ 015 2571 2757 3365 4032 4773 5893 6869
1 718 0906 440 1943 2447 2612 3143 3707 4317 5208 5959
7 711 0.89 415 1895 2.365 2,517 2998 3499 4029 4785 5408
8 706 0.889 1.108..1:397, 1:860 2.306 833 4501 5.
9 703. 0,883 . 1. 1383183377 2.262. 4297
10 700 0.879 '1.093" 13721812 2.228 144
i1 697 0.876 1088 1363 1796 2201 5
2 695 0.873 1083 1356 1.782 2179 0
3 694 0870 1079 1350 1771 2160
4 692 0.868 1.076 1345 1.761 2.145
i’ 691 0. 74 1341 1.753 2.131
6 690 711337 11748 2.120
7 .689 333 17402110
8 688 7. 1,330 1.734 2.101
9 688 61328 11.729 2,093
0 .687 13251725 2.086
1 686 3231721 2.080
2 686 321 1717 2074
3 685 319 1714 2.069
4 685 318 1711 2.064
5 684 0.856 316 1,708 2.060
7| o o 211708 208 087
2 855, . 314..1.70372,052.. 2. 4
s 6a3 bast 1313717017 2,048 2154" 2:467" 2763 - 31047 3408 2674
9 683 0.854 311 1699 2045 21150 2462 2.756 3038 339 345
0 683 0.854 310 1697 2042 21147 2457 2750 3030 3385 3646
0 681 0.851 303 1684 2021 2123 2423 2704 2971 3307 351
0 679 0.849 99 1676 2.009 2109 2.403 2678 2937 3261 3.4%
60 679 0.848 96 1671 2.000 2099 2.390 2660 2915 3232 3460
20 678 0.846 1043 1292 1664 1990 2088 2374 2639 2.887 3.195 3416
100 677 0845 1042 1290 1660 1.984 2081 2364 2626 2871 3174 3390
1000 1675 0842 1.037 1282 1646 1.962 2.056 2.330 2581 2813 3098
z 674 0841 1,036 1282 1645 1,960 2.054 2. 5762807 3.001 3291
50% 60% 70% 80% 90% 95% 96% 98% 99% 995% 99.8% 999%
Confidence level C




