國立嘉義大學九十八學年度
管理研究所碩士班(丙組)招生考試試題

科目：統計學
一、Consider the following estimated regression equation (simple linear regression model):
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     where 
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 is the dependent variable, 
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 is the independent variable, 
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is the coefficient of determination, se is the standard deviation, and t is the t-statistics.
(1) What will happen if all values of 
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 are divided by 100. Rewrite the estimated equation and explain your results. (5%)

(2) What will happen if all values of 
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 are divided by 100. Rewrite the estimated equation and explain your results. (10%)

(3) What will happen if all values of 
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 and 
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 are divided by 100. Rewrite the estimated equation and explain your results. (10%)

二、The number of complaints per day, X, received by a cable TV distributor has the probability distribution
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(1) Find the expected number of complaints per day. (5%)

(2) Find the standard deviation of the number of complaints. (5%)

(3) What is the probability distribution of total number of complaints received in tow days? Assume the numbers of complaints on different days are independent. (10%)

(4) What is the approximate probability that the distributor will receive more than 125 complaints in 90 days? (5%)

三、During the last energy crisis, a government official claimed that the average car owner refilled the tank when there was more than 3 gallons left. To check the claim, nine cars were surveyed as they entered a gas station. The amount of gas was measured and recorded as shown below 
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Assume that the amount of gas remaining in tanks is normally distributed with a standard deviation of 1 gallon. 

(1) Can we conclude at the 10% significance level that the official was correct? (5%)

(2) Compute the probability of a Type II error if the true average amount of gas remaining in tanks is 3.5. (10%)

(3) Calculate the power of the test; interpret the meaning of the power in this question. (10%)

四、Let X1, X2, …, Xn be a random sample of size n from the exponential distribution with p.d.f.
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(1) Briefly illustrate the basic concept of maximum likelihood method. (5%)

(2) Derive the maximum likelihood estimator of
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. (10%)

五、魔術師劉遷將52張公正的撲克牌放入袋中。你沒有看到劉遷丟了多少張牌及那些牌到袋中，但劉遷同意你以取出放回的方式從袋中抽牌，每次一張，共抽30次，並根據這30張牌的訊息推論袋中撲克牌的平均點數。
(1) 請問這30張牌的平均點數會服從或近似何種分配? 理由為何? (4%)

(2) 樣本平均數的變異數(
[image: image13.wmf])
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)是測量袋中所有牌面數字的變異程度(或離散程度)嗎? 若不是，則是測量什麼? 
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這兩個符號習慣上又是分別測量什麼的變異程度? 試以本例說明之。 (6%)

[image: image16.jpg]EXAMPLE: To find the area under the curve between the mean and a point 2.2 stan-
dard deviations to the right of the mean, look up the value opposite 2.2 in the table;

STANDARD NORMAL PROBABILITY DISTRIBUTION

Areas under the Standard Normal Probability Distribution
between the Mean and Successive Value of z.*

4861 of area

Mean z=22

.4861 of the area under the curve lies between the mean and a z value of 2.2.
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.00

.0000
0398
.0793
1179
1554

1915
2257
.2580
.2881
.3159
.3413
.3643
.3849
4032
4192
4332
4452
4554
.4641
4713
4772
4821
4861
.4893
4918
4938
4953
4965
4974
4981
4987

.01 .02 .03 .04 .05 .06 .07 .08

.0040 .0080 .0120 .0160 .0199 .0239 .0279  .0319
0438 .0478  .0517 0557 .0596 .0636 .0675 .0714
0832  .0871 0910 .0948 .0987 .1026 .1064  .1103
1217 1255 1293 1331 .1368 .1406 .1443  .1480
1591 1628  .1664 .1700  .1736 1772 .1808 1844
1950 1985 2019 .2054 2088 2123 2157 2190
2291 2324 2357 2389 2422 2454 2486 2517
2611 2642 2673 2704 2734 2764 2794 2823
2910 2939 2967 2995 3023 3051 .3078  .3106
3186 3212 3238 3264 3289 3315 3340 3365
13438 3461 3485 3508 .3531 .3554  .3577 3599
3665 .3686 3708 3729 3749 3770 3790  .3810
13869 .3888 3907 .3925 3944 3962 .3980  .3997
4049 4066  .4082 4099 4115 4131 4147 4162
4207 4222 4236 4251 4265 4279 4292  .4306
4345 4357 4370 4382 4394 4406 4418 4429
4463 4474 4484 4495 4505 4515 4525 4535
4564 4573 4582 4591 4599 4608 4616 4625
4649 4656 4664 4671 4678 4686 4693 4699
4719 4726 4732 4738 4744 4750 4756 4761
4778 4783 4788 4793 4798 .4803 .4808 4812
4826 4830 4834 .4838 4842 4846 .4850 4854
4864 .4868 4871 4875 .4878 .4881 .4884 .4887
4896  .4898 4901 4904 4906 4909 4911 4913
4920 4922 4925 4927 4929 4931 4932 4934
14940 4941 4943 4945 4946 4948 4949 4951
4955 4956 4957 4959 4960  .4961 4962 4963
4966 4967 4968 4969 4970 4971 4972 4973
4975 4976 4977 4977 4978 4979 4979 4980
.4982 4982 4983 4984 4984 4985 4985  .4986
4987 4987 4988 4988 4989 4989 4989 4990

*From Robert D. Mason, Essentials of Statistics, Prentice-Hall, Inc., 1976
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