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1.(25%) When using estimator € to estimate parameter 8, why is it
" so important to assess the variability of 87 How would you assess the

error [9 — @|? What is the rolc played by sampling distribution of f in

statistics? Why do we need to learn probability before stalistics?

2.(25%) Asswnc that the following regression model holds
}";‘=ﬁ0+ﬁ]$?+€i, i=1,2,...,ﬂ.,

where ¢; "& N(0,0%).

(a) Find the least-squares csti}natorshof o and 3.

(b) Find the distributions of By and 3.

(c) When there are more than one inedependent variable in the model,
what is the problem of multicollinearity?

3. (20%) A health insurer gathers data on the length of hospitalization (in days) of
patienis operated on for appendicilis. Random sgmples [rom two different
hospitals yielded the foliowing results:

~

Hospital 1 Hospital 2

Sample mean 8.2 9.4
Sample standard deviation 3.6 29
Sample size 56 38

(a) Find a 90% confidence interval for 4 - L 5 . the difference in long-run
average lengths of hospilalizzition.

{b) Test the null hypothesis of equal long-run average stay against a general
(two-sided) alternative; use o =0.10.

4. (30%) A tasling pancl of |5 people is asked to rate two new kinds of teaon a
scale ranging from 0 to 100;
0 means “[ would never try it again,”

25 means “I would (ry to finish it only to be polite,”

50 means "] would drink it but not buy it,”

75 means “1t’s ebout as good as any tea I know,”

100 means “It’s superb; I would drink nothing else.”

The ratings are as follows:

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TeaA 85 40 75 81 42 50 60 15 65 40 GO 40 65 75 8O
TeaB 65 50 43 65 20 65 35 38 60 47 60 43 53 61 63
s,~16.08
(a) Calculate 2 95% confidence interval for the population differcnce in mean

ratings.

(b) Test the null hypothesis of no difference against a two-sided alternative using
a=10.05. '

(c) What advantage does the pair-sample method have in this siluation?
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T .0a K1 .02 .03 .04 08 o8 ov 08 09
.00 . 0040 0080 0120 0180  .0I¥9 0239 0279 .OoN19 0359
010 0188 0438 0478 0517 D657 0508 0836  .087% Q714 0753
.20 07182 0832 0871 0910 DA4B 0987 1028 1084 L1103 BALL]
0.30 178 N7 288 193 1IN 1368 1408 1443 1480 K17
0.40 1556 1580 4028 1684 1700 L1738 1772 (1808 1844 1878
.50 RIS 1950 4885 2018 2054 2080 .21231 .2157 180 .22
0.60 22%7 . A 2357 .2389 2812 2454 2486 2817 2843
0.70 1580 L2611 2041 2673 27104 2734 L2764 2794 2823 3852
.90 188! .2910 1919 (2987 799% 30N 3051 .Jore 3108 .313] )
0.90 3158 L3186 3212 238 area 2289 Ans %40 0365 .J38%
1.00 3413 3438 M6 485 3508 3N 3554 577 3599 362
110 el 2k 3865 3688 3708 .3729 3748 3770 3790 3810 3820
1.20 aads 2869 .3esa 907 3925 3944 0882 3980 .3997 4018
1.30 4037 4049 4088 4082 L4099 AN 0l 4447 4r82 ATy
1.40 4102 4207 4122 4218 4251 A285 4179 4292 L4308 4319
1.50 4332 AJ4B 4357 4370 4382 394 L4408 4418 4429 444
1.80 A452 4461 a4ls 4484 4495 4505 A58 4525 AS)5 A4S
1.70 4554 A584 4573 4582 4591 L4598 AR08 MGG 4025  .48D)
1.30 4841 4843 4B58 4864 4871 A4B78 4888 4651 453D ates
1.80 A3 ame 4776 .AT3Z 4738 4744 4750 4756 4761 AT8Y
2.00 477 A8 ATER 4788 4793 4793 4803 4808 4812 An?
2.10 4821 4826 .4R30 4834 4838 4842 .ABAB  4B50  .a85a  48%?
.20 4881 4864 4868 LABTY .57% 4078 K14} 4054 4887 4890
230 AA83  AB96 4093 490V L4904 AP08  _4909 A9 4913 A8 .
2.40 KTIL] 4920 4922 4925 4927 .29 A9 4932 AD34 4938
2,50 4920 Ag40 494 PETE T VL R T I T1 A ) ] 4981 4982
2.60 495) 4955 4956 4957 4959 4860  .AES) 4982 4983 4984
.70 4968 LADE6 4967  AREB 4969 4370  ~4370 ABIT 4973 A974
2.80 A9T4 4975 4976 4977 A977 4978 4979 4979 A8 Ag8
250 44981 4982  .4982  .4983 4084  4BE4  A9RS  49BS 4986 498
.00 4987 4987 ‘agal 4988 48D  .49BD 4989  .4DE3  49F0 4990
) arua
380 49976737
4.00 49996831
4.50 49999660
%.00 49999971
Percentage points of the ¢ distribution
]
'l
ai aw .08 a= 028 a=. 01 o 005 »= 001
1 3.078 6.114 12.708 1.0 83,057 210,300
2 1.084 2.920 4,303 8.98% 9.425 22,327
3 1.828 2.353 3.182 4541 LN Th) 10215
4 1,513 2132 1,778 747 4.604 772
5 1.478 2.01% v 1.365 4.032 3,893
[} 1.440 1,942 2.447 3.143 3.707 5.208
7 1,418 1,895 2.98% 2.9808 9.49% 4.78%
1 1,397 1.860 2.308 2.898 3358 4.501
L 1.383 1.833 2.282 2.821 3.2%0 4.297
10 1372 1812 2.228 2.704 3169 a144
" 1.383 1.798 2.20t 2.718 3.108 4,018
12 1.356 1.782 2179 2.081 3.088 3.930
[F] 1.350 (% 1] 2.180 2.850 2012 3,851
14 1.345 1.761% 2.145 2.624 2977 ara?
15 1341 1.783 243 2.802 2,947 3731
18 1337 t.748 2.120 2.583 2.921 2888
37 1.333 1.740 2.110 1,547 1.898 3.640
18 1.330 1734 2.101 1,852 2.878 3.510
19 1,020 1,729 2.083 2.539 2.881 3.579
20 1.325 v728 2.088 2528 2.845 1,552
n 1323 1. 2.080 2818 1.8 157
22 1321 17 2.074 2.508 2.919 2,508
23 1.9 1714 2.089 2,500 2,807 2,485
24 1.318 1.7 2.0084 21.492 2.7197 J.487
25 1.318 1708 1.000 2.485 2.787 3450
18 1315 1.708 2.058 2479 2,179 3.43%
27 1.4 1.703 2.052 2.473 . Aan
8 1.313 1.1 1048 2.467 2982 3.408
29 1.1 1.89% 2.045 1.482 1.756 1,098
0 1.310 1.897 2,042 2.457 2.750 3.38%
40 1.303 1,584 2.021 2.423 2.704 aaor
80 1.398 1.8 2.000 1.3%0 2.850 3.232
120 1.289 1.858 1.980 2.358 2.7 3180
240 1.285 1.851 1.970 2,342 1.598 3125
L 1.282 1.845 1.960 2028 15718 3.090
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