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一、選擇題：（每題兩分）
1. Some hotels ask their guests to rate the hotel’s services as excellent, very good, good, and poor.  This is an example of the


a.
ordinal scale


b.
ratio scale


c.
nominal scale


d.
interval scale
2. Quantitative data refers to data obtained with a(n)


a.
ordinal scale


b.
nominal scale


c.
either interval or ratio scale


d.
only interval scale

3. Statistical studies in which researchers do not control variables of interest are 


a.
experimental studies


b.
uncontrolled experimental studies


c.
not of any value


d.
observational studies

4. A statistics professor asked students in a class their ages.  On the basis of this information, the professor states that the average age of all the students in the university is 24 years.  This is an example of


a.
a census


b.
descriptive statistics


c.
an experiment


d.
statistical inference

5. A frequency distribution is


a.
a tabular summary of a set of data showing the relative frequency


b.
a graphical form of representing data


c.
a tabular summary of a set of data showing the frequency of items in each of several nonoverlapping classes


d.
a graphical device for presenting qualitative data

6. Qualitative data can be graphically represented by using a(n)


a.
histogram


b.
frequency polygon


c.
ogive


d.
bar graph

Exhibit 1

A survey of 800 college seniors resulted in the following crosstabulation regarding their undergraduate major and whether or not they plan to go to graduate school.

	Undergraduate Major

	Graduate School
	Business
	Engineering
	Others
	Total

	Yes
	70
	84
	126
	280

	No
	182
	208
	130
	520

	Total
	252
	292
	256
	800


7. Refer to Exhibit 1.  What percentage of the students does not plan to go to graduate school?


a.
280


b.
520


c.
65


d.
32

8. Refer to Exhibit 1.  Of those students who are majoring in business, what percentage plans to go to graduate school?


a.
27.78


b.
8.75


c.
70


d.
72.22

9. Since the population size is always larger than the sample size, then the sample statistic

a. can never be larger than the population parameter

b. can never be equal to the population parameter

c. can be smaller, larger, or equal to the population parameter

d. can never be smaller than the population parameter

10. The hourly wages of a sample of 130 system analysts are given below.


mean = 60

range = 20
mode = 73

variance = 324


median = 74.
Then the coefficient of variation equals


a.
0.30%


b.
30%


c.
5.4%


d.
54%

11. If the sample median is larger than the sample mean, then the data are 
   a. skewed to the left 

   b. skewed to the right 

   c. symmetric 

   d. unimodal 

12. The interquartile range is used as a measure of variability to overcome what difficulty of the range?

a. the sum of the range variances is zero

b. the range is difficult to compute

c. the range is influenced too much by extreme values

d. the range is negative
13. If A and B are independent events with P(A) = 0.65 and P(A ( B)= 0.79, then P(B) =
a. 0.400

b. 0.169

c. 0.390

d. 0.650

14. If P(A) = 0.4, P(B| A) = 0.35, P(A ( B) =0.69, then P(B) = 

a. 0.14

b. 0.43

c. 0.59

d. 0.75

15. A method of assigning probabilities based on historical data is called the

a. classical method

b. subjective method

c. relative frequency method

d. historical method

16. The probability distribution for the number of goals the Lions soccer team makes per game is given below.


Number


Of Goals
Probability

0
0.05


1
0.15


2
0.35


3
0.30


4
0.15


Then the expected number of goals per game is

a. 0

b. 1

c. 2 (i.e., mode)

d. 2.35

17. A probability distribution showing the probability of x successes in n trials, where the probability of success does not change from trial to trial, is termed a

a. uniform probability distribution

b. binomial probability distribution

c. hypergeometric probability distribution

d. Poisson probability distribution

18. Suppose a binomial probability distribution and a Poisson distribution have the same mean value. Then, comparing to the Poisson distribution, the variance of the binomial distribution is

a. Larger 

b. Smaller 

c. The same

d. It is impossible to decide. 

19. When sampling without replacement, the probability of obtaining a certain sample is best given by a 

a. uniform probability distribution

b. binomial probability distribution

c. hypergeometric probability distribution

d. Poisson probability distribution

20. Which of the following is not a characteristic of the normal probability distribution?

a. The mean, median, and the mode are equal

b. The mean of the distribution can be negative, zero, or positive

c. The distribution is symmetrical

d. The standard deviation must be 1

21. Larger values of the standard deviation result in a normal curve that is
a. shifted to the right

b. shifted to the left

c. narrower and more peaked

d. wider and flatter

22. The random variable x is known to be uniformly distributed between 70 and 90.  The probability of x having a value between 80 to 95 is

a. 0.75

b. 0.5

c. 0.05

d. 1

23. A standard normal distribution is a normal distribution

a. with a mean of 1 and a standard deviation of 0

b. with a mean of 0 and a standard deviation of 1

c. with any mean and a standard deviation of 1

d. with any mean and any standard deviation

二、計算題：

1. (10%) 資料可分為四種類型，定義並區別這四種資料類型；再以學校為討論主題，各舉兩個屬於每種資料類型的範例。
Nominal Data ─ classification data, no ordering, arbitrary labels (性別、系級)
Ordinal Data ─ ordered but differences between values are not important (年級、學位(「學士、碩士、博士」)
Interval Data ─ ordered, constant scale, but no natural zero (日期、溫度) 
Ratio Data ─ ordered, constant scale, natural zero (學分數、學生人數) 

2. (18%) 以下100筆資料乃自常態分配 N(
[image: image1.wmf]2

,

s

m

) 抽出的隨機樣本(已排序)：

	12.8
	42.7
	51.2
	62.5
	73.9

	14.8
	42.8
	51.7
	62.7
	74.2

	21.5
	43.5
	51.9
	62.9
	74.8

	22.2
	44.2
	52.4
	63.1
	75.2

	23.8
	44.2
	53.0
	63.8
	75.5

	30.0
	45.1
	53.3
	63.9
	75.8

	30.5
	45.1
	53.6
	63.9
	76.1

	32.2
	45.7
	56.1
	65.5
	76.9

	32.7
	47.2
	57.4
	65.9
	77.2

	33.7
	47.4
	57.5
	67.0
	78.4

	34.1
	48.0
	57.5
	67.1
	79.6

	34.9
	48.3
	58.4
	67.2
	80.1

	35.6
	49.1
	59.1
	67.3
	80.9

	36.1
	49.1
	59.5
	68.6
	82.6

	36.9
	49.2
	59.7
	69.0
	83.7

	37.5
	49.4
	60.1
	70.8
	83.7

	40.8
	49.6
	60.2
	71.2
	84.0

	41.3
	49.7
	60.8
	72.2
	84.3

	42.0
	50.8
	61.4
	73.2
	84.7

	42.5
	50.9
	61.8
	73.8
	85.7


(a) 在不借助於樣本平均數及樣本變異數，估計期望值
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、變異數
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s

。 
(b) 由你/妳從(a)估計出的期望值及變異數，驗證這100筆資料是否服從常態分配。(註：不能使用圖表，建議使用期望值與標準差！) 
(c) 以這些資料繪製Boxplot，並以繪出的圖形驗證資料是否具有常態分配的特性。

(d) 假設這些資料在記錄時，意外地將90筆來自N(
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)分配、10筆來自N(
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)分配混在一起，其中
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。請說明如何判斷
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兩者何者較大，同時大略估計
[image: image8.wmf]2

1

,

m

m

兩者的差異大小。
Note: 上述資料是由90筆來自N(60,152)分配、10筆來自N(30,152)分配組成。

Variable             N       Mean     Median     TrMean      StDev    SE Mean

第一組              90      59.45      59.94      59.53      14.75       1.55

第二組              10      29.76      26.93      28.40      13.92       4.40

合併               100      56.49      57.56      57.01      17.13       1.71

Variable       Minimum    Maximum         Q1         Q3

第一組           30.55      85.79      48.26      72.52

第二組           12.89      57.54      19.90      38.56

合併             12.89      85.79      44.51      70.38
((a) 平均數(期望值)可由中位數代替，標準差可由
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近似。本題中的樣本平均數為56.49與中位數57.56很接近；樣本標準差為17.13與
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較為接近，而與
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相去較遠。

(b) 樣本平均數加減一倍標準差約可涵蓋68%的觀察值，樣本平均數加減兩倍標準差約可涵蓋95%的觀察值。依此想法檢查，我們發現：


[image: image13.wmf]Þ

=

±

)

71

.

69

,

41

.

45

(

)

ˆ

ˆ

(

s

m

包含48個觀察值。
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與預期有一段相當大的差距。(若代入18.23為標準差則有較佳的結果，分別有69、98個點落在區間內。)
(c) 由下圖可知資料數值較小的散佈較為分散，雖然沒有明顯的離群值、中間的Box較為集中，常態分配可能有問題。（QQ plot及常態分配檢定不拒絕！）
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(d) 由中位數及平均數的差異，可推得是否有少數的「離群值」，本例中的中位數較大表示有少數的較小數值，也就是
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。另外，因為中位數較不受離群值影響，合併後的平均數滿足
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，合併後的中位數與平均數差值大約等於0.1(
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10(57.56-56.49)=10.7；較好的修正是將中位數也向上修正5個數，或是59.9(59.7與60.1的平均)，如此的修正將使
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10(59.9-56.49)=35.1較接近實際的差值30。
3.  (12%) 陶晶瑩有一首歌「姊姊妹妹站起來」，其中有一句歌詞如下：「十個男人七個傻、八個呆、九個壞。」如果歌詞敘述屬實，計算以下機率：
(a) 假設「傻」、「呆」、「壞」三者獨立，計算兼具三者的男人比例；

(b) 未給定任何假設，又傻又壞的男人最多、最少各是多少；

(c) 如果傻的男人中有90%也是呆的，試求不傻也不呆的男人比例。
((a) 獨立事件交集的機率為個別機率相乘，因此答案為0.7(0.8(0.9 = 0.504；

  (b) 使用
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，其中A及B各為傻及壞的事件，因為壞的機率為0.9，因此0.9 ( P(A(B) ( 1，或是0.6 ( P(A (B) ( 0.7。

  (c) P( C | A ) = P( A ( C ) / P(A) = 0.9，C是呆的事件，因此
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4. (10%) 在政治大學總站等待236公車的時間滿足指數分配(Exponential distribution) 
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 其中 
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(a) 兩班236公車之間平均約間隔多少時間？ 

(b) 兩班236公車間隔不多於10分鐘的機率為何？
(c) 兩班236公車間隔不少於30分鐘的機率為何？
((a) 等車時間與兩班公車間隔時間為一體兩面的敘述，指數分配 
[image: image25.wmf]x

e

x

f

1

.

0

1

.

0

)

(

-

=

代表等車平均需10分鐘，也是平均兩班公車間距10分鐘；

  (b) 等車時間不多於10分鐘的機率為
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  (b) 等車時間不少於30分鐘的機率為
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5. (10%) 某種品牌的汽水容量服從常態分配，其中期望值為12盎司、標準差為1盎司。

(a) 隨機抽出一瓶汽水，容量超過10盎司的機率為何？
(b) 隨機抽出一瓶汽水，容量介於9.5盎司到11盎司的機率為何？
(c) 隨機抽出一瓶汽水，容量少於10.5盎司的機率為何？
((a) Prob. = P(X > 10) = 
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  (b) Prob. = P(9.5 < X < 11) = P(-2.5 < Z < 1) = 0.4938 + 0.3413 = 0.8351; 
  (c) Prob. = P(X < 10.5) = P(Z < -1.5) = 0.5 – 0.4332 = 0.0668。
Normal Distribution Table  [image: image29.png]
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 a)


	a
	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

	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


解答：

一、選擇題、

1.(a)  2.(c)  3.(d)  4.(d)  5.(c)  6.(d)  7. (c)  8.(a)  9.(c)  10.(b)  
11.(a)  12.(c)  13.(a)  14.(b)  15.(c)  16.(d)  17.(b)  18.(b)  19.(c)  20.(d) 
21.(d)  22.(b)  23.(b) 
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