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Midterm Exam

1. (12%) You are given the following information obtained from a random sample of 6 observations: 52, 42, 50, 36, 44, and 40. At 95% confidence, you want to determine whether or not the mean of the population from which this sample was taken is significantly different from 40. (Assume the population is normally distributed.)

(a) State the null and the alternative hypotheses.

(b) Compute the confidence interval for the mean.

(c) Test to determine whether or not the mean of the population is significantly different from 40.

2. (12%) Consider the following hypothesis test:  Ho: p ( 0.8 vs. Ha: p > 0.8. 


A sample of 400 provided a sample proportion of 0.85.

(a) Using ( = 0.05, what is the rejection rule?

(b) Compute the value of the test statistic z. Determine the p-value.

(c) If we want to let ( = 0.02 and ( = 0.03 for p = 0.85, what is the sample size needed to achieve this goal.

3. (15%) A company attempts to evaluate the potential for a new bonus plan by selecting a sample of 4 salespersons to use the bonus plan for a trial period.  The weekly sales volume before and after implementing the bonus plan is shown below. Use ( = 0.05 and test to see if the bonus plan will result in an increase in the mean weekly sales.

Weekly Sales


Salesperson
Before
After

1
48
52

2
34
42

3
38
40

4
42
48
(a) Do the test using the format of two sample test. 
(b) Do the test using the format of matched test.

(c) Comment on what you find in (a) and (b). 

4. (12%) Allied Corporation is trying to sell its new machines to Ajax. Independent random samples were taken from both machines. You are given the following results:

New Machine
Old Machine

Sample Mean
25
23


Sample Variance
27
8


Sample Size
25
36

(a) Using ( = 0.05, test if the variance of the new machines equal 20.

(b) Using ( = 0.05, check if the variances of the new machines and the old machines are the same. 

5. (12%) In class we mentioned that the chi-square test is one of the frequently used methods and many tests are related (or equivalent) to this test. Suppose we tossed a coin 500 times and observed “Head” 220 times. We want to know if this is a fair coin with a significance level ( = 0.01. 
(a) Using the Z-test to check if p = 0.5.

(b) Repeat (b) but use the chi-square instead. 


6. (10%) State the relationship of t distribution, (2 distribution, and F distribution to the normal (Z) distribution. Also, describe the shapes and characteristics of these 4 distributions.  

7. (12%) A medical journal reported the following frequencies of deaths due to cardiac arrest for each day of the week:


Cardiac Death by Day of the Week


Day
f

Monday
38


Tuesday
18


Wednesday
16


Thursday
30


Friday
14


Saturday
20


Sunday
18

At 95% confidence, determine if the number of deaths is uniform over the week.

8. (10%) You are given the following contingency table: 

	
	Freshman
	Sophomore
	Junior
	Senior

	Smoking
	21
	33
	25
	20

	Non-smoking
	47
	26
	19
	9


We want to know if the smoking habit and the age are independent. Use the chi-square test to verify.  

9. (10%) From a poll of 800 television viewers, the following data have been accumulated as to their levels of education and their preference of television stations:


Level of Educational

	
	High School
	Bachelor
	Graduate
	TOTAL

	Public Broadcasting
	150
	150
	100
	400

	Commercial Stations
	50
	250
	100
	400

	TOTAL
	200
	400
	200
	800



Test at ( = .05 to determine if the selection of a TV station is dependent upon the level of education.
Answer Keys: 

1. Test of mu = 40 vs. mu not = 40

N 
  Mean   StDev  SE Mean        95% CI           T    p-value

6 
 44.0000  6.0663   2.4766   (37.6338, 50.3662)  
1.62    0.167

2. Since 
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. The testing statistics is 2.5, which is equivalent to p-value = 0.0062. Plugging to the formula 
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, the required sample size is 
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3.  The corresponding testing results are 

2-sample: 
95% CI for difference:  (-15.44175, 5.44175)

T-Test of difference = 0: T-Value = -1.23  P-Value = 0.273  DF = 5
Matched: 

Mean    StDev  SE Mean        95% CI      T      P

        
 
 5.0    2.58199  1.29099   (0.89148, 9.10852)  3.87  0.030


Two testing results are not consistent and the 2-sample t-test gives a wider confidence interval 
4. p-value = 1 and 0.0002 for the tests in (a) and (b), respectively.  

5. (a) Z = 
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( p-value = 0.0072. 

(b) (2 = 
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6. The (2 distribution with degree of freedom k is the sum of squares of k independent normal distribution, i.e.,
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. The t distribution with degree of freedom k can be treated as the ratio of a normal distribution and a squared root of chi-square distribution,
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 Similarly, 
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 and F distribution with degree of freedoms m and n can be treated as the ratio of two chi-square distributions, each with degree of freedoms m and n. In other words, the square of a t(k) distribution is a F(1,k) distribution. 
The normal and t distributions are symmetric to their means (usually are set to 0). The (2 and F distributions are not symmetric and are within the range (0,().
7. The chi-square testing statistics is 20.7273 (d.f. = 6) and the p-value = 0.0021. 

8. The chi-square testing statistics is 15.744 (d.f. = 3) and the p-value = 0.001.

9. chi-square = 75 > 5.99; selection of station is not independent of the level of education.

















































_1143235993.unknown

_1174197630.unknown

_1174199448.unknown

_1174200439.unknown

_1174199648.unknown

_1174197765.unknown

_1174133376.unknown

_1143235211.unknown

_1143235439.unknown

_1143235082.unknown

