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1. 
(1) (10%) For a sequence of random variable , explain what is “Law of large number” and 

what is “Central limit theorem”. (you can ost general one you know)  
 Let nXXX ,...,, 21  be i.i.d. random variables with the exponential density 
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(2) (20%)

,1)( /ϑ
θ θ

xexf −=  .0>x  

Here, 0>θ  is unknown. We wish to estimate  Consider two estimates .)( /2 θθ −= eg 

 where ,1
1
∑
=

=
n

),(1 nXg=δ
i

in X
n

X  

and 

otherwise
Xif i 2

0
1

]2

>

⎩
⎨
⎧

=  ∑
=

>=
n

i
X i

I
n 1

]2[2 ,1δ  wh

 find so that 

ere I X i[ >

2,1=i 2
iσFor 

),0())(( 2
i

D
i Ngn σθδ ⎯→⎯−  as .∞→n  

 
2. 依據主計處最新公佈: 全台有收入者中，「年收入破百萬 有 8%的人達成。中位數大約在台幣

四十萬。 
(1) (10%) 假設有收入者之收入成常態分佈，年收入超過兩百萬的大概在前 X％，則 X 應該是

際的統計是：領超過兩百萬的人是前 1％，大約有十二萬人。請據此判斷或評論台灣

 

3. (20%) （Ａ）是否較舊手術（Ｂ）更能延長心臟病患者的壽命，挑選 位狀況相

似的病人，隨機均勻分成兩組，５人接受Ａ，５人接受Ｂ，５年後發現： 
 alive Dead total 

」只

遠大於 1，遠小於 1，或接近 1？（列出計算式） 
(2) (5%)實

人收入之機率分配。 

為驗證新手術 10 

A 4 1 5 
B 2 3 5 

To l ta 6 4 10 
在顯著水準 0.05 下，檢驗之。
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4. A microcomputer manufacturer has developed a regression model relating his sales (Y in $10,000s) 
with three independent variables. The three independent variables are price per unit (Price in $100s), 
advertising (ADV in $1,000s) and the number of product lines (Lines). Part of the regression results is 

 
shown below. 

 Coefficient Standard Error 

Constant 1.0211 22.8752  
Price -0.1524  0.1411 

DV 

 
Analysis of Variance
Source of 
Variation 

egrees 
of Freedom 

 of 
Squares 

 of 
Squares 

F 

A 0.8849 0.2886 
Lines -0.1463  1.5340 

 
D Sum Mean

Regression  2708.61   
Error (Residuals) 14 2840.51   
Total  

 
(1 ve results a can be used to predict sales. 
(2) (2%) If the manufacturer has 10 product lines, advertising of $40,000, and the price per unit is 

$3,000, what is your estimate of their sales? Give your answer in dollars. 

) (2%) Use the abo nd write the regression equation that 

(3) (2%) Compute the coefficient of determination and fully interpret its meaning. 
(4) (4%) At 05.0=α , test to see if there is a significant relationship between sales and unit price. 

(4%) At 05.0=(5) α , test to see if there is a significant relationship between sales and the number of 

r 
it. 

 
5. (15 「機率」或「統計」在解決一些實際問題上的應用，以及此應用產生之

product lines. 
(6) (3%) Is the regression model significant? (Perform an F test.) 
(7) (2%) Fully interpret the meaning of the regression (coefficient of price) per unit that is, the slope fo

the price per un
(8) (1%) What has been the sample size for this analysis? 

%) 舉一例，具體描述
效益。 
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Standard Normal Distribution     Area between 0 and z 

 

 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 

0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359 

0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753 

0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141 

0.3 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517 

0.4 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879 

0.5 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224 

0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549 

0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852 

0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133 

0.9 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389 

1.0 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621 

1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830 

1.2 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015 

1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177 

1.4 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319 

1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441 

1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545 

1.7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633 

1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706 

1.9 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767 
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2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817 

2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857 

2.2 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890 

2.3 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916 

2.4 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936 

2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952 

2.6 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964 

2.7 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974 

2.8 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981 

2.9 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986 

3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990 

 

t distribution with right tail probabilities 

 

df\p 0.40 0.25 0.10 0.05 0.025 0.01 0.005 0.0005 

1 0.324920 1.000000 3.077684 6.313752 12.70620 31.82052 63.65674 636.6192 

2 0.288675 0.816497 1.885618 2.919986 4.30265 6.96456 9.92484 31.5991 

3 0.276671 0.764892 1.637744 2.353363 3.18245 4.54070 5.84091 12.9240 

4 0.270722 0.740697 1.533206 2.131847 2.77645 3.74695 4.60409 8.6103 

5 0.267181 0.726687 1.475884 2.015048 2.57058 3.36493 4.03214 6.8688 

6 0.264835 0.717558 1.439756 1.943180 2.44691 3.14267 3.70743 5.9588 

7 0.263167 0.711142 1.414924 1.894579 2.36462 2.99795 3.49948 5.4079 

8 0.261921 0.706387 1.396815 1.859548 2.30600 2.89646 3.35539 5.0413 
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9 0.260955 0.702722 1.383029 1.833113 2.26216 2.82144 3.24984 4.7809 

10 0.260185 0.699812 1.372184 1.812461 2.22814 2.76377 3.16927 4.5869 

11 0.259556 0.697445 1.363430 1.795885 2.20099 2.71808 3.10581 4.4370 

12 0.259033 0.695483 1.356217 1.782288 2.17881 2.68100 3.05454 4.3178 

13 0.258591 0.693829 1.350171 1.770933 2.16037 2.65031 3.01228 4.2208 

14 0.258213 0.692417 1.345030 1.761310 2.14479 2.62449 2.97684 4.1405 

15 0.257885 0.691197 1.340606 1.753050 2.13145 2.60248 2.94671 4.0728 

16 0.257599 0.690132 1.336757 1.745884 2.11991 2.58349 2.92078 4.0150 

17 0.257347 0.689195 1.333379 1.739607 2.10982 2.56693 2.89823 3.9651 

18 0.257123 0.688364 1.330391 1.734064 2.10092 2.55238 2.87844 3.9216 

19 0.256923 0.687621 1.327728 1.729133 2.09302 2.53948 2.86093 3.8834 

20 0.256743 0.686954 1.325341 1.724718 2.08596 2.52798 2.84534 3.8495 

21 0.256580 0.686352 1.323188 1.720743 2.07961 2.51765 2.83136 3.8193 

22 0.256432 0.685805 1.321237 1.717144 2.07387 2.50832 2.81876 3.7921 

23 0.256297 0.685306 1.319460 1.713872 2.06866 2.49987 2.80734 3.7676 

24 0.256173 0.684850 1.317836 1.710882 2.06390 2.49216 2.79694 3.7454 

25 0.256060 0.684430 1.316345 1.708141 2.05954 2.48511 2.78744 3.7251 

26 0.255955 0.684043 1.314972 1.705618 2.05553 2.47863 2.77871 3.7066 

27 0.255858 0.683685 1.313703 1.703288 2.05183 2.47266 2.77068 3.6896 

28 0.255768 0.683353 1.312527 1.701131 2.04841 2.46714 2.76326 3.6739 

29 0.255684 0.683044 1.311434 1.699127 2.04523 2.46202 2.75639 3.6594 

30 0.255605 0.682756 1.310415 1.697261 2.04227 2.45726 2.75000 3.6460 
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F distribution table for 05.0=α  

 
df2/df1 1 2 3 4 5 6 7 8 9 10 

1 161.44 199.50 215.70 224.58 230.16 233.98 236.76 238.88 240.54 241.88 

2 18.512 19.000 19.164 19.246 19.296 19.329 19.353 19.371 19.384 19.395 

3 10.128 9.5521 9.2766 9.1172 9.0135 8.9406 8.8867 8.8452 8.8123 8.7855 

4 7.7086 6.9443 6.5914 6.3882 6.2561 6.1631 6.0942 6.0410 5.9988 5.9644 

5 6.6079 5.7861 5.4095 5.1922 5.0503 4.9503 4.8759 4.8183 4.7725 4.7351 

6 5.9874 5.1433 4.7571 4.5337 4.3874 4.2839 4.2067 4.1468 4.0990 4.0600 

7 5.5914 4.7374 4.3468 4.1203 3.9715 3.8660 3.7870 3.7257 3.6767 3.6365 

8 5.3177 4.4590 4.0662 3.8379 3.6875 3.5806 3.5005 3.4381 3.3881 3.3472 

9 5.1174 4.2565 3.8625 3.6331 3.4817 3.3738 3.2927 3.2296 3.1789 3.1373 

10 4.9646 4.1028 3.7083 3.4780 3.3258 3.2172 3.1355 3.0717 3.0204 2.9782 

11 4.8443 3.9823 3.5874 3.3567 3.2039 3.0946 3.0123 2.9480 2.8962 2.8536 

12 4.7472 3.8853 3.4903 3.2592 3.1059 2.9961 2.9134 2.8486 2.7964 2.7534 

13 4.6672 3.8056 3.4105 3.1791 3.0254 2.9153 2.8321 2.7669 2.7144 2.6710 

14 4.6001 3.7389 3.3439 3.1122 2.9582 2.8477 2.7642 2.6987 2.6458 2.6022 

15 4.5431 3.6823 3.2874 3.0556 2.9013 2.7905 2.7066 2.6408 2.5876 2.5437 

16 4.4940 3.6337 3.2389 3.0069 2.8524 2.7413 2.6572 2.5911 2.5377 2.4935 

17 4.4513 3.5915 3.1968 2.9647 2.8100 2.6987 2.6143 2.5480 2.4943 2.4499 

18 4.4139 3.5546 3.1599 2.9277 2.7729 2.6613 2.5767 2.5102 2.4563 2.4117 

19 4.3807 3.5219 3.1274 2.8951 2.7401 2.6283 2.5435 2.4768 2.4227 2.3779 

20 4.3512 3.4928 3.0984 2.8661 2.7109 2.5990 2.5140 2.4471 2.3928 2.3479 

 


	F distribution table for 

