4. Suppose you want to test the claim that μ 1 < μ 2. Two samples are random, independent, and come from populations that are normally distributed. The sample statistics are given below. Assume that [image: ]   = [image: ] . At a level of significance of   when should you reject H 0? 


[image: ]
Solution
The Pooled variance = ((n1 - 1)s12 + (n2 - 1)s22)/(n1 + n2 - 2)
= (14 * (2.9)^2 + 14 * (2.8)^2)/28 = 8.125
The test statistic t = (\bar x1 - \bar x2)/sqrt(sp2/n1 + sp2/n2 )
= (27.37 – 29.92)/sqrt(8.125/15 + 8.125/15)
= -2.45
3. Test the claim that μ 1 > μ 2. Two samples are random, independent, and come from populations that are normally distributed. The sample statistics are given below. Assume that [image: ]   ≠  [image: ] . Use α = 0.01. 
[image: ]
Solution
The Pooled variance = ((n1 - 1)s12 + (n2 - 1)s22)/(n1 + n2 - 2)
= (17 * (40)^2 + 13 * (25)^2)/29 = 1218.103
The test statistic t = (\bar x1 - \bar x2)/sqrt(sp2/n1 + sp2/n2 )
= (520 – 505)/sqrt(1218.103/18 + 1218.103/13)
= 1.18
5. A local bank claims that the waiting time for its customers to be served is the lowest in the area. A competitor's bank checks the waiting times at both banks. Assume the samples are random and independent, and the populations are normally distributed. Test the local bank's claim: (a) assuming that    [image: ]= [image: ] , and (b) assuming that  [image: ] ≠[image: ]  . Use α = 0.05. [image: ]
Solution 
The test hypothesis is
Ho: local mean - competitor mean = 0
Ha: local mean - competitor mean < 0
test statistic:
t =(xbar1 -xbar2) /√[s1^2/n1 + s2^2/n2]
=(5.3-5.6)/sqrt(1.1^2/15 + 1^2/16)
=-0.7929
If a=0.05, the critical value is t(0.025, df=n1+n2-2=15+16-2=29) =2.045 (check student t table)
Since t=-0.7929 < 2.145, we reject Ho.
So we can conclude that the waiting times are not the same.
6. Find the standardized test statistic, t, to test the claim that μ 1 = μ 2. Two samples are random, independent, and come from populations that are normally distributed. The sample statistics are given below. Assume that    [image: ]
[image: ]
-1.101  -1.326
-0.813  -0.962
7. Find the standardized test statistic, t, to test the claim that μ 1 < μ 2. Two samples are random, independent, and come from populations that are normally distributed. The sample statistics are given below. Assume that   [image: ]
[image: ]
 -2.450  -0.669
-3.165   -1.667
8. A recent survey showed that in a random sample of 100 elementary school teachers, 15 smoked. In a random sample of 180 high school teachers, 36 smoked. Is the proportion of high school teachers who smoke greater than the proportion of elementary teachers who smoke? Use α = 0.01.
Solution
Element p1-hat = 0.15
h.s. p2-hat = 36/80 = 0.2
Test:: Is hs greater than elem
Ho: p2 - p1 <= 0
Ha: p2 - pa > 0 (claim)
Sample proportion:: p2-hat - p1-hat = 0.2-0.15 = 0.05
test stat formula z(p1-p1) = [(p2-hat-p1-hat)-(0]/sqrt[(pq/n1+pq/n2]
test statistic:: z(0.05) = (0.05)/[sqrt{(0.15*0.2/100)+(0.15*0.2/180)] = 2.3146
p-value = P(z > 2.3146) = 0.0103
Conclusion:: Since the p-value equals alpha, the test is inconclusive.
9. A youth prevention organization is examining the effect of parental smoking on the decision of their teenagers to smoke. A survey of 1150 teenagers, ages 11 to 17 years who smoked in the last 30 days, was conducted. The random sample consisted of 500 teenagers who had at least one parent that smoked and 650 who had parents that did not smoke. The results are shown in the figure. At [image: ] , can you support the organization's claim that the proportion of teens who decide to smoke is greater when one or both of their parents smoke? 
[image: ]
Solution
Ho:   p1 - p2 =   0          
Ha:   p1 - p2 >   0                 
Sample #1   ----->   at least one parent smoke          
First sample size,     n1=   500          
Number of successes, sample 1 =     x1=   76.5          
Proportion success of sample 1 , p̂1=   x1/n1=   0.1530              
Sample #2   ----->   no parent smoke          
Second sample size,     n2 =    650          
Number of successes, sample 2 =     x2 =    50.7          
Proportion success of sample 1 , p̂ 2=   x2/n2 =    0.0780          
Difference in sample proportions, p̂1 - p̂2 =     0.1530   -   0.0780   =   0.0750
Pooled proportion , p =   (x1+x2)/(n1+n2)=   0.1106                     
Std error ,SE =    =SQRT(p*(1-p)*(1/n1+ 1/n2)=   0.01866          
Z-statistic = (p̂1 - p̂2)/SE = (   0.075   /   0.0187   ) =   4.0199          
p-value =        0.0000   [excel function =NORMSDIST(-z)]      
decision:    p-value<α,Reject null hypothesis               
Conclusion:   There is enough evidence to support the claim
10. Find the standardized test statistic, z to test the claim that p 1 = p 2. Assume the samples are random and independent. Sample statistics: n 1 = 50, x 1 = 35, and n 2 = 60, x 2 = 40
0.374  1.328
2.361  0.682

11. Find the weighted estimate, [image: ]  to test the claim that p 1 = p 2. Use α = 0.05. Assume the samples are random and independent. Sample statistics: n 1 = 50, x 1 = 35, and n 2 = 60, x 2 = 40
0.328 	0.682
0.238	1.367
12. Find the standardized test statistic, z, to test the claim that p 1 < p 2. Assume the samples are random and independent. Sample statistics: n 1 = 550, x 1 = 121, and n 2 = 690, x 2 = 195
-2.513	1.116
-2.132	-0.985
13. Find the weighted estimate, [image: ] , to test the claim that p 1 < p 2. Use α = 0.10. Assume the samples are random and independent. Sample statistics: n 1 = 550, x 1 = 121, and n 2 = 690, x 2 = 195
0.730	0.255
1.116	0.338
14. A nutritionist believes that obesity is more prevalent among American adults than it was in the past. He discovers that in a study conducted in the year 1994, 380 of the 1630 randomly chosen adults were classified as obese. However, in a more recent study, he finds 726 out of 2350 randomly chosen adults were classified as obese. At α = 0.05, do these studies provide evidence to support the nutritionist's claim that the proportion of obese adults has significantly increased since 1994?
Solution
Here the hypothesis can be stated as below:
Null Hypothesis = H0 = There is no change in the proportion of obese adults since 1994 i.e. P = 380/1630 = 0.2331288
Alternative Hypothesis = HA = Proportion of obese adults has increased since 1994 i.e. P > 0.2331288
For this analysis, the significance level is 0.05. The test method will be one sample z-test.
We need to calculate the standard deviation (σ) and compute the z-score test statistic (z) as follows
σ = sqrt[ P * ( 1 - P ) / n ] where P is the hypothesized value of population proportion in the null hypothesis, p is the sample proportion, and n is the sample size.
= sqrt[ 0.2331288 * (1 - 0.2331288) / (2350) = 0.008722184
z = (p - P) / σ = [ (726/2350) - 0.2331288 ] / 0.008722184 = 8.691329
At alpha = 0.05, the critical value can be seen from the z-table which is 1.645
So if our test statisitc is greater than 1.645, we can reject the null hypothesis.
As our test statistic is 8.69 which is greater than critical value of 1.645, we can reject the null hypothesis.
This means that the proportion of obese adults has significantly increased since 1994.
15. A medical researcher suspects that the pulse rate of smokers is higher than the pulse rate of non-smokers. Test the researcher's suspicion using α = 0.05. Assume the two samples are random and independent. 
[image: ]
Solution
H0: μ1 ≤ μ2
Ha: μ1 > μ2 (claim)
Population variances are equal => d.f. =  n – 1 = 100 – 1 = 99 
Rejection region is t > 1.984
2 small independent samples, testing the difference between 2 population means, normal
Populations, UNknown σ1 and σ2 => 2-SampTTest
2-SampTTest
Inpt: Stats
x-bar1: 87
Sx1: 4.8
n1: 100
x-bar2: 84 => t ≈ 1.035
Sx2: 5.3
n2: 100
μ1 > μ2
1.035 is NOT > 1.984, so our t is NOT in our rejection region
Fail to reject H0
16. A recent study of 100 elementary school teachers in a southern state found that their mean salary was $24,700 with a population standard deviation of $2100. A similar study of 100 elementary school teachers in a western state found that their mean salary was $35,100 with a population standard deviation of $3200. Test the claim that the salaries of elementary school teachers in the western state is more than $10,000 greater than that of elementary teachers in the southern state. Use α = 0.05. Assume the two samples are random and independent.
Solution
Below are the null and alternative Hypothesis,
Null Hypothesis, H0: μ1 - μ2 = 0
Alternative Hypothesis, Ha: μ1 - μ2 < 10000
Pooled Variance
sp = sqrt(s1^2/n1 + s2^2/n2)
sp = sqrt(4410000/100 + 10240000/100)
sp = 382.7532
Test statistic,
z = (x1bar - x2bar - 10000)/sp
z = (24700 - 35100 - 10000)/382.7532
z = -53.30
p-value = 0.0000
Reject the null hypothesis
There are sufficient evidence to conclude the claim
17. Find the standardized test statistic to test the claim that μ 1 > μ 2. Assume the two samples are random and independent. 
Population statistics: σ 1 = 45 and σ 2 = 25 
Sample statistics: [image: ]  1 = 480, n 1 = 100 and  [image: ] 2 = 465, n 2 = 125
2.99	2.81
0.91	1.86
18. Find the standardized test statistic to test the claim that μ 1 = μ 2. Assume the two samples are random and independent. 
Population statistics: σ 1 = 1.5 and σ 2 = 1.9 
Sample statistics:  [image: ] 1 = 24, n 1 = 50 and [image: ]  2 = 22, n 2 = 60
4.2	6.2
3.8	8.1
19. A local bank claims that the waiting time for its customers to be served is the lowest in the area. A competitor bank checks the waiting times at both banks. Test the local bank's claim using α = 0.05. Assume the two samples are random and independent. 
[image: ]
Solution
Sample size........ n1 = 45..... n2 = 50
Average Waiting.... 5.6 min..... 5.9 min.
Time in minutes for each sample)
Sample standard.... s1=1.1 min.. s2=1.0 min.
Deviation of each)
Ho: local mean - competitor mean = 0
Ha: local mean - competitor mean < 0
I ran a 2-Sample T-test with pooled data to get:
Test statistic: t = -1.3925
P-value: 0.0836
Conclusion:
Since p-value is greater than 5% fail to reject Ho.
The waiting times are the same.
20. At a local college, 65 female students were randomly selected and it was found that their mean monthly income was $616 with a population standard deviation of $121.50. Seventy-five male students were also randomly selected and their mean monthly income was found to be $658 with a population standard deviation of $168.70. Test the claim that male students have a higher monthly income than female students. Use α = 0.01.
Solution
Ho : miu 1 = miu2
Ha : miu1 > miu 2
Z = ( 658 - 616 ) / srqt ( 121.50^2 / 65 + 168.70^2 / 75 )
Z = 1.71
P value : 0.0436
Since p value is greater than alpha we fail to reject Ho
Conclusion there is no sufficient evidence to support the claim
21. Find the standardized test statistic to test the claim that μ 1 = μ 2. Assume the two samples are random and independent. 
Population statistics: σ 1 = 2.5 and σ 2 = 2.8 
Sample statistics:  [image: ] 1 = 3, n 1 = 40 and  [image: ] 2 = 4, n 2 = 35
Solution
	X1
	X2
	

	3
	4
	mean

	2.5
	2.8
	std. dev.

	40
	35
	n

	
	
	

	
	73
	df

	
	-1.000
	difference (1 - 2)

	
	6.991
	pooled variance

	
	2.644
	pooled std. dev.

	
	0.612
	standard error of difference

	
	0
	hypothesized difference

	
	
	

	
	-1.6
	t



22. As part of a Master's thesis project, a mathematics teacher is interested in the effects of two different teaching methods on mathematics achievement. She randomly chooses one class of students to learn an algebraic concept using traditional methods and another class of students to learn the same algebraic concept using manipulatives. The teacher then compares their test scores. Determine whether the samples are dependent or independent.
Independent
Dependent
23. As part of a marketing experiment, a department store regularly mailed discount coupons to 25 of its credit card holders. Their total credit card purchases over the next three months were compared to their prior credit card purchases during the previous three months. Determine whether the samples are dependent or independent.
Independent 
Dependent
24. Classify the two given samples as independent or dependent. 
Sample 1: Pre-training weights of 18 people 
Sample 2: Post-training weights of 18 people
	Dependent 
	Independent 
25. Classify the two given samples as independent or dependent. 
Sample 1: The weights in pounds of 21 newborn females 
Sample 2: The weights in pounds of 21 newborn males
	Dependent 
	Independent 
26. A nutritionist believes that obesity is more prevalent among American adults than it was in the past. He discovers that in a study conducted in the year 1994, 380 of the 1630 randomly chosen adults were classified as obese. However, in a more recent study, he finds 726 out of 2350 randomly chosen adults were classified as obese. Construct a 95% confidence interval for the difference in proportions [image: ]   
Solution
Here the hypothesis can be stated as below:
Null Hypothesis = H0 = There is no change in the proportion of obese adults since 1994 i.e. P = 380/1630 = 0.2331288
Alternative Hypothesis = HA = Proportion of obese adults has increased since 1994 i.e. P > 0.2331288
B) For this analysis, the significance level is 0.05. The test method will be one sample z-test.
We need to calculate the standard deviation (σ) and compute the z-score test statistic (z) as follows
σ = sqrt[ P * ( 1 - P ) / n ] where P is the hypothesized value of population proportion in the null hypothesis, p is the sample proportion, and n is the sample size.
= sqrt[ 0.2331288 * (1 - 0.2331288) / (2350) = 0.008722184
z = (p - P) / σ = [ (726/2350) - 0.2331288 ] / 0.008722184 = 8.691329
27. Construct a 95% confidence interval for p 1 - p 2. Assume the samples are random and independent. 
Sample statistics: n 1 = 50, x 1 = 35, and n 2 = 60, x 2 = 40
(-1.341, 1.781)	(-0.141, 0.208)
(-0.871, 0.872)	(-2.391, 3.112)
28. Construct a 99% confidence interval for data sets A and B. Data sets A and B are random and dependent, and the populations are normally distributed. Round to the nearest tenth. 
[image: ]
(-15.1, 15.1)	(-4.5, 2.6)
(-21.3, 19.0)	(-25.1, 5.8)
29. Construct a 95% confidence interval for data sets A and B. Data sets A and B are random and dependent, and the populations are normally distributed. Round to the nearest tenth. 
[image: ]
Solution
Since data set are dependent so first we the difference between the observations. Follwoing table shows the calculations:

A	B	d=A-B	d-mean	(d-mean)^2
30	28	2	-7	49
28	24	4	-5	25
47	25	22	13	169
43	35	8	-1	1
31	22	9	0	0
Total		9		244
So:
\bar{d}=\frac{\sum d}{n}=\frac{45}{5}=9
and standard deviation will be
s_{d}=\sqrt{\frac{\left ( d-\bar{d} \right )^{2}}{n-1}}=7.81
Since there are 5 observations so degree of freedom is df=n-1=4. Therefore for 95% confidence interval critical value of t is 2.7764. So required confidence interval for difference in popoulation mean is
\bar{d}\pm t_{critical}\cdot \frac{s_{d}}{\sqrt{n}}=9\pm 2.7764\cdot \frac{7.81}{\sqrt{5}}=9\pm 9.6971
So required confidence interval is (-0.70, 18.70).
30. Find the critical values, t0, to test the claim that μ1 = μ2. Two samples are random, independent, and come from populations that are normal. The sample statistics are given below. Assume that[image: ] . [image: ]
[image: ]
±2.492	±2.201
±2.064	±1.318

31. Find the critical value, t 0, to test the claim that μ 1 > μ 2. Two samples are random, independent, and come from populations that are normal. The sample statistics are given below. Assume that [image: ] .   [image: ]
[image: ]
3.055	2.179
1.699	2.681
32. Find the critical value, t 0, to test the claim that μ 1 ≠ μ 2. Two samples are random, independent, and come from populations that are normal. The sample statistics are given below. Assume that [image: ]  .   [image: ]
[image: ]
±3.169	±2.228
±2.764	±0.684 
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