Part 1 –Multiple Choice
Question 1
Answer:  the population proportion
Explanation:
The sample proportion is an unbiased estimator of the population proportion. This means that in repeated sampling, the average of computed sample proportions is equal to the population proportion.

Question 2
Answer:  a point estimate
Explanation:
Since 17% is a specific numerical value estimate of the population proportion, then it is a point estimate.


Question 3
Answer:  In repeated sampling, 95% of similarly constructed intervals will contain μ
Explanation:
This is the correct way of interpreting a confidence interval. The other interpretations are common mistakes of interpreting a confidence interval.


Question 4
Answer:  confidence level
Explanation:
We should determine first, how confident we are that the interval estimate would contain the population parameter we are estimating. 


Question 5
Answer:  90% confidence, n = 50
Explanation:
All other things equal, the lower the confidence level, the narrower the interval.
All other things equal, the larger the sample size, the narrower the interval.
Therefore, to get the narrowest interval, choose the combination with the lowest confidence level and largest sample size.



Question 6
Answer:  1.645
Explanation:
[image: ]
Given a 90% confidence level, we must find z such that the area between –z and +z is equal to 0.90.
The normal curve is symmetric, so the area to the left of z is 0.95 and the area to the right of z is 0.05 because the total area must be 1 [Note: (1-0.90)/2 = 0.05] . From the standard normal table (or using a TI calculator), the area to the left of 1.645 is 0.95. Therefore, the z-value is 1.645.



Question 7
Answer:  [0.031, 0.070]
Computation: 


 so 

Lower limit = 

                       = 

                       =  
                      = 0.031


Upper limit = 

                       = 

                       =  
                       = 0.070


Question 8
Answer:  [$ 3.03, $ 3.23]
Computation: 

Lower limit = 

                    = 

                  = 
                  = 3.03


Upper limit = 

                     = 

                     = 
                     = 3.23


Question 9
Answer:  461
Computation:



,  , and 


There is no prior estimate for  so we use 

 (rounded up)
The required minimum sample size is 461.


Question 10
Answer:  Since more confidence requires a wider interval, the margin of error will be larger
Explanation:
All other things equal, the higher the confidence level, the wider the interval and the larger the margin of error.


Question 11
Answer:  t distribution
Explanation:



The distribution must be used for the confidence interval because is unknown and must replace it.

Question 12
Answer:  96%
Computation:

Let be the confidence interval



Margin of error, 
	Confidence Coefficient
	

	

	

	


	0.90
	0.10
	0.05
	1.645
	2.6320

	0.95
	0.05
	0.025
	1.960
	3.1360

	0.96
	0.04
	0.02
	2.054
	3.2864

	0.99
	0.01
	0.005
	2.576
	4.1216



Question 13
Answer:  Reject the null hypothesis when it is actually true
Explanation:
A is a Type I error.
B and C are NOT errors while D is a Type II error.


Question 14
Answer:  5% probability of rejecting a true null hypothesis
Explanation:

Alpha, is equal to the probability of Type I error


Question 15
Answer:  Reject the null hypothesis when alpha is 0.10
Explanation:
The decision rule is reject the null hypothesis if p-value is less than or equal to alpha. Otherwise, do not reject the null hypothesis.

Question 16


Answer:  H0: vs. HA: 
Explanation:
H0: safe vs. HA: unsafe (the alternative is strict inequality)


Question 17
Answer:  T = 2.372
Explanation:







Question 18
Answer:  T = 1.833
Explanation:
This is a right-tailed test since alternative (HA) is >.
Using df = n-1=10-1 = 9 , the probability to the right of T = 1.833 is 0.05 (verify using a Table or calculator)


Question 19
Answer:  there is sufficient evidence that the painting will not be stolen.
Explanation:
The decision rule is reject the null hypothesis if p-value is less than or equal to alpha. Otherwise, do not reject the null hypothesis.


Question 20


Answer:  H0: vs. HA: 
Explanation:
Refer to the 2nd to the last sentence of the original problem.









Question 21
Answer:  0.2069 [Note: No answer from the given choices]

Computation:




 and 


p-value= P(Z > 0.8174) = 0.2069
Note: No answer from the given choices

Question 22



Answer:  H0: ; HA: ; ; P-value = 0.1685

Computation:




 and 


p-value= P(Z > 0.96) = 0.1685  (verify using Normal table or calculator)


Question 23

Answer:  H0: 
Explanation:
This is a left-tailed test. Refer to the word “higher” and difference = before-after

Question 24

Answer:  
Explanation:




Question 25
Answer:   -6.58
Explanation:



Question 26
Answer:   -1.812
Explanation:
The area to the left of T = -1.812 with df = 11-1  = 10 is 0.05 (Verify using Table or calculator)



Question 27
Answer:   the population standard deviations are assumed equal but unknown
Explanation:
By definition/ formulas

Question 28
Answer:   Z = 0.70
Explanation:
Eliminate the first two choices because the appropriate test statistic for the difference of proportions is Z. The difference between the sample proportions is p1 – p2 = 0.10 – 0.08 = 0.02 so we expect Z to be positive. So we eliminate the last option. The remaining possible answer is the 3rd option.

Question 29
Answer:   0.484
Explanation:
2*P(Z > 0.70) = 2(0.2420) = 0.484

Question 30

Answer:   
Explanation:
This is the null hypothesis for ANOVA (test for equality of more than 2 means)





Question 31
Answer:   9.46
Explanation:
	Source of Variation
	SS
	df
	MS
	Fcalc

	Treatment
	33476.2
	2
	16738.1
	9.46

	Error
	26546.17
	15
	1769.745
	 

	Total
	60022.37
	 
	 
	 



33476.2 = Multiply 16738.1 by 2
26546.17 = Subtract 60022.37 – 33476.2
1769.745 = Divide 26546.17 by 15
Fcalc = Divide 16738.1 by 1769.745 = 9.46


Question 32
Answer:   3.68
Explanation:
The degrees of freedom are 2 and 15. Using the F table, the area to the right of 3.68 is 0.05. (Verify using a table or calculator)

Question 33
Answer:   Reject H0: At least one mean is different
Explanation:
The decision rule is reject the null hypothesis if Fcalc > critical value. Do not reject the null hypothesis, otherwise. Since 9.46 > 3.68, reject H0



Question 34
Answer:   categorical
Explanation:
The other options are not types of data.



Question 35
Answer:   6
Explanation:
d.f. = (r-1)(c-1) = (4-1)(3-1) = (3)(2) = 6


Question 36
Answer:   Gender and opinion are related to each other
Explanation:
This is the alternative hypothesis


Question 37
Answer:   4
Computation:
There are k  = 5 categories
d.f. = k – 1 = 5-1 = 4




Question 38
Answer:   13.28
Computation:
Using d.f. = 4, the area to the right of 13.28 is 0.01 (Verify using calculator or table)



Question 39
Answer:   2.09
Computation:
Expected Value =(27+30+29+21+24)/5
	Observed, O
	Expected, E
	(O - E)2/E

	27
	26.2
	0.024427

	30
	26.2
	0.551145

	29
	26.2
	0.299237

	21
	26.2
	1.032061

	24
	26.2
	0.184733

	 
	 Total
	2.091603




Question 40
Answer:   do not reject the null hypothesis that the observed distribution is uniform
Explanation:
The decision rule is reject the null hypothesis if observed value of chi-square > critical value. Otherwise, do not reject the null hypothesis. Since 2.09 does NOT exceed 13.28, do NOT reject H0.









Question 41
Answer:   the chi-square distribution
Explanation:
Theoretically, this is the asymptotic distribution of the sampling distribution for a goodness of fit test.

Question 42
Answer:   less than 5
Explanation:
The sampling distribution is not close to chi-square distribution if sample size is too small. The cutoff of 5 is a rule of thumb.


Question 43
Answer:   None of the above
Explanation:
The y-intercept refers to the value of y when x = 0. We should refer to the slope to interpret whether the correlation is positive, negative or no correlation.



Question 44
Answer:   The x-variable explains 25% of the variability in the y-variable
Computation:
The coefficient of determination, r2, is the square of the correlation.
r2 = (-0.5)2 = 0.25 or 25%






Question 45
Answer:   virtually no correlation
Explanation:
The points do NOT approximate a straight line.


Question 46
Answer:   r = -1
Explanation:
The correlation r is between -1 and 1, inclusive. r = -1 means there is a perfect negative correlation.



Question 47
Answer:   number of seizures per week
Explanation:
Usually, the independent variable is the one that is easy to vary which is the number of weeks spent in a therapy hospital. The other variable, number of seizures, is the dependent variable because it makes sense that it depends on the number of weeks spent in a therapy hospital.



Question 48
Answer:   4.99
Computation:
If x=  10, then y = 14.09 – 0.91(10) = 4.99








Question 49
Answer: -0.91
Computation:
The numerical coefficient of the x variable is the slope of the regression equation.
Y = 14.09-0.91x (numeral value adjacent to x)

Question 50
Answer: -0.93
Computation:

















Question 1 (Part 2 –Long Answer)
Work:

Let  mean of concentrations of the element for men

  mean of concentrations of the element for women


H0:  and Ha: 
Degrees of freedom (assuming unequal variances) :  

d.f. =  

        =

        = (approximately 122.98)

          (degrees of freedom round down to the nearest integer)


Since the test is two-tailed, at  the critical values are -2.6167 and +2.6167.
Test Value Computation:








Do not reject the null hypothesis, since the test value does not fall in the critical region, as shown in the figure below.
[bookmark: _GoBack][image: ]
There is not enough evidence to reject the claim that the population means of concentrations of the element are the same for men and women.


Question 2 (Part 2 –Long Answer)
Work:
H0: Subscriptions and head of household classification are independent
H1: Subscriptions and head of household classification are dependent

Expected =  (row total)(column total)/(grand total)

	Observed, O
	Expected, E
	(O-E)2/E

	10
	37.3333333
	20.0119

	90
	80
	1.25

	60
	42.6666667
	7.041667

	60
	32.6666667
	22.87075

	60
	70
	1.428571

	20
	37.3333333
	8.047619

	 
	 Total
	60.65051





60.65
df = (r-1)(c-1) =(3-1)(2-1) = 2
The critical value at 5% level is 5.99
Decision: Reject H0 because 60.65 > 5.99 
Conclusion: The evidence in the data is strong enough to suggest that subscriptions and head of household classification are dependent



Question 3 (Part 2 –Long Answer)
Part-a
Independent Variable: number of beds
Dependent Variable: number of full-time employees (FTEs)

Part-b
From the Excel Output, R Square = 0.88643402
Therefore, about 88.64% of the variation in the number of full-time employees (FTEs) is explained by the number of beds.


Part-c

The least square regression equation is .

If , then the predicted number of FTEs is 

 or about 243 FTEs





Part-d


H0:  vs H1: 
Test Stat: T = 8.83 and p-value =0.0000 (Refer to the Excel Output)
Since this is a right-tailed test, we divide the two-tailed p-value output by 2.

Reject H0 because the p-value is less than α = 0.05 
The evidence in the data is strong enough to suggest that there is a positive linear relationship between FTEs and the number of beds in the hospital.
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