統計學 (Elementary Statistics)
2006 Spring
第一次小考

1. Describe what kind of tests can be used if you are given the following question: 
“We want to know if the average height of students in the school of Commerce is the same as those of students in other schools in NCCU. IS there any difference if the sample size is 10 or 30? “
Note that you need to write down the null and alternative hypotheses, the testing statistics used, and the distribution of the testing statistics. Assume that all observations follow normal distribution.

(The null and alternative hypotheses are 

H0: The height of students in the school of commerce is the same as those in other schools in NCCU 

vs. Ha: The height of students in the school of commerce is different to those in other schools in NCCU
The average heights of students can be used to check. We can use Z-test if the sample size is 30, and t-test if the sample is 10. 

2. A professor believes that the final examination scores in statistics are normally distributed. A sample of 40 final scores has been taken. You are given the sample below. The mean of the scores is 83.1, and the standard deviation is 10.43.
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(a) State the null and alternative hypotheses.
(The null hypothesis is the data are from normal distribution, and the alternative hypothesis is that data are not from normal distribution.
(b) Compute the test statistic for the goodness of fit test.
(The average and standard deviation of the data are 83.13 and 10.38, respectively. I will separate the data into 5 equal probability intervals, which account for 7, 11, 6, 6, 11 counts in each interval while there shall be 8 in each interval theoretically. So, the chi-square testing statistics is 4. Checking the (2 table with 5-1-2=2 degrees of freedom, the p-value = 0.135.
(c) The hypothesis is to be tested at the 5% level.  What is the critical value from the table for the test?
( With 2 degrees of freedom, the critical value is 5.99.

(d) What do you conclude about the distribution of final examination scores?

( Based on the testing result, we cannot reject that the data are from normal distribution.
3. Starting positions for business and engineering graduates are classified by industry as shown in the following table.
	
	Industry

	Degree Major
	Oil
	Chemical
	Electrical
	Computer

	Business
	30
	15
	15
	40

	Engineering
	30
	30
	20
	20


Use α=0.01 and test for independence of degree major and industry type.

(We can compute the Chi-square statistics = 12.381 with p-value = 0.006, which means that we shall reject the hypothesis that major and industry are independent. 
4. Auditors must male judgments about various aspects of an audit on the basis of their own direct experience, indirect experience, or a combination of two. In a study, auditors were asked to make judgments about the frequency of errors to be found in an audit. The judgments by the auditors were then compares to the actual results. Suppose the following data were obtained from a similar study; lower scores indicate better judgments.
	Direct
	Indirect
	Combination

	17.0
	16.6
	25.2

	18.5
	22.2
	24.0

	15.8
	20.5
	21.5

	18.2
	18.3
	26.8

	20.2
	24.2
	27.5

	16.0
	19.8
	25.8

	13.3
	21.2
	24.2


Use α=.01 to test to see whether the basis for the judgment affects the quality of the judgment. State your conclusion and find out if which experience has a better judgement. (Hint: You are given the following ANOVA table.)

Source
Sum
Degrees
Mean


Variation
of Squares
of Freedom
Square
   F

Treatment          225.68
2
112.84
    22.16

Error
91.66
18
 


5.09

Total               317.34   
(The ANOVA table is as above and the p-value is equal to 0.000, i.e., reject the null hypothesis that all treatment are the same. The treatment “Combination” has the highest outcome with average 25.0. 
5. You are given an ANOVA table below with some missing entries.


Source
Sum
Degrees
Mean


Variation
of Squares
of Freedom
Square
   F

Between Treatments   3,596.4 
3
1,198.8
      3.6

Between Blocks
5,040
6
840


Error
5,994
18


   333

Total              14,630.4
27

(a) State the null and alternative hypotheses.
(The null hypothesis is that all treatments are the same, and the alternative hypothesis is that not all treatments are the same.

(b) Complete the ANOVA table. 
(See the numbers in blue. 
(c) Test the null hypothesis stated in Part a at the 5% level of significance.  
(The critical value of F(3,18) at 5% is 3.16 and this means that we shall reject the hypothesis that all treatments are the same. 
