16. Give as much information as you can about the P-value of a t test in each of the following situations. (Round your answers to three decimal places.)
(a)
upper-tailed test, 
df = 7,
 
t = 2.0

(b)
upper-tailed test, 
n = 13,
 
t = 3.6

(c)
lower-tailed test, 
df = 10,
 
t = −2.6

(d)
lower-tailed test, 
n = 23,
 
t = −4.1
df = n-1
      = 23-1 
      =22


17. 2. Is ultrasound a reliable method for determining the gender of an unborn baby? The data on 1000 births is given below. 
Ultrasound Predicted Female Ultrasound Predicted Male Actual Gender is Female 450 50 Actual Gender is Male 100 400 
Let F = selected newborn baby is female 
Pf = selected newborn baby was predicted to be female 
M = selected newborn baby is male 
Pm = selected newborn baby was predicted to be male 
(a) [4 points] Use the table above to estimate the following probabilities. Leave your answer as a fraction of the form a b and do not reduce. 
P(F) = 500/1000
P(F|Pf ) = 450/550
P(F|Pm) = 50/450
P(M|Pm) = 400/450

(b) [2 points] Is F and Pm independent? How do you know?
NO.
18. Suppose the number of students that miss a weekly quiz given by x has the following discrete distribution: 
[image: Table

Description automatically generated]
(a) [3 points] Find the mean value of x. 
	x
	P(x)
	x*p(x)
	d=(x-µ)2
	d2
	P(x) * d2

	0
	0.5
	0
	-1.8
	3.24
	1.62

	1
	0.3
	0.3
	-0.8
	0.64
	0.192

	5
	0.1
	0.5
	3.2
	10.24
	1.024

	10
	0.1
	1.0
	8.2
	67.24
	6.724

	Total
	1.0
	1.8
	
	
	9.56



Mean = ∑x*p(x)   = 1.8    = 1.8
               ∑p(x)                1.0



(b) [3 points] Find the standard deviation of x. 
Standard deviation = √(∑p(x)*d2                                                                                                                                             
                                       √∑p(x)

                                     =  √9.56         =  3.09
                            √1

(c) [3 points] Find the probability that at least 1 student misses class.
Answer
Probability that one student misses class = p(1) + p(5) + p(10) 
                                                             = 0.3 + 0.1 + 0.1
                                                             = 0.5

19. 
4. Suppose that the mean value of interpupillary distance (the distance between the pupils of the left and right eyes) for adult males is 50 mm and that the population standard deviation is 2.5 mm. 
(a) [2 points] Suppose that a sample of 64 adult males is to be obtained. What are the mean, µx¯, and standard deviation, σx¯, of the ¯x sampling distribution?       
We have given that
The mean value of interpupillary distance (the distance between the pupils of the left and right eyes) for adult males is 50 mm [image: (u = 50 )]and that the population standard deviation is 2.5 mm[image: (o= 2.5].
a)  a sample of 64 (n=64) adult males is to be obtained.
the mean,[image: \mu_{\bar x}] , and standard deviation, [image: \sigma_{\bar x}] of the x sampling distribution are
[image: \mu_{\bar x}=\mu=50]
[image: \sigma_{\bar x}=\frac{\sigma}{\sqrt n}=\frac{2.5}{\sqrt {64}}=0.3125]
(b) [2 points] Is the distribution approximately normal? How do you know? Be sure to explain or show all necessary work. 
Since n i.e. sample size is greater than 30
Then as per center limit therom
Sampling distribution of sample mean follows normal distribution.
(d) [5 points] What is the approximate probability that the sample mean distance ¯x will be greater than 58 mm? (Round your answer to four decimal places.) (You may use Excel for this)
 Probability that the sample mean distance [image: \bar x] will be greater than 58 mm is
[image: P(\bar x>58)=1-P(\bar x\le 58)]
[image: P(\bar x>58)=1-P(\frac{\bar x-\mu}{\sigma/\sqrt n}\le \frac{58-50}{2.5/\sqrt {64}})]
[image: P(\bar x>58)=1-P(Z\le 25.6)]
[image: P(\bar x>58)=1-1]
[image: P(\bar x>58)=0]
20. An article included data from a survey of 2500 hiring managers and human resource professionals. The article noted that many employers are using social networks to screen job applicants and that this practice is becoming more common. Of the 2500 people who participated in the survey, 1000 indicated that they use social networking sites (such as Facebook, MySpace, and LinkedIn) to research job applicants. For the purposes of this exercise, assume that the sample is representative of hiring managers and human resource professionals. 
(a) [2 points] Why can this sampling distribution be considered normal? Explain and show why. 
n=2500
x=1000
Point of estimate, p =x/n =1000/2500 =0.4
Here, (np)=(2500)(0.4)= 1000
n(1-p) =(2500)(0.6 =1500
The problem can be assumed to be normal since np˃10 and n(1-p)˃10
b) .[5 points] Construct a 95% confidence interval for the true population proportion of employers who use social networking sites to screen job applicants. Be sure to write a conclusion sentence that interprets your interval. (You may use Excel for this)
At 95% confidence level,the z-score is  α= 1- 95% = 1-0.95= 0.05

P± t*  =0.4 ±1.96*
0.4±1.96*(0.00979796)
0.4±0.019204
(0.4192, 0.3808)
Hence, 95% certain that proportion of all hiring manager and human resource professional who use social networking sites to reach Job applicants lies between 0.4192 and 0.3808 

(c)  [5 points] Construct a 99% confidence interval for the true population proportion of employers who use social networking sites to screen job applicants. Be sure to write a conclusion sentence that interprets your interval. (You may use Excel for this)
The proportion of hiring manager who use social networking (p) = 1000/2500 =0.4. Since we don’t know the population standard deviation,we express the critical value at  t statistic.
Critical   t-value at 2500  (n-1) degree of freedom and 0.01 level of significance is 2.5775    ,99% confidence  interval for proportion of hiring manager who use social networking  
P± t*  =0.4 ±2.55775*
0.4±2.5775*(0.00979796)
0.4±0.0252542
(0.42525, 0.3747)
Hence, 99% certain that proportion of all hiring manager and human resource professional who use social networking sites to reach Job applicants lies between 0.425 and 0.37 
21. Suppose that 560 out of 1000 people polled believe that this country needs immigration reform. Is there convincing evidence that more than half of the people of this country believe in immigration reform? Take α = 0.05. 
(a) [2 points] State the null (H0) and alternative hypothesis (Ha). 
Ho: p <= 0.5
Ha: p > 0.5 (Claim)

Note: claim / poll belief goes to Ha
This is the right tailed test
The null and alternative hypothesis is
Ho: p = 0.5
Ha: p > 0.5
 = x / n = 560/1000 = 0.56
P0 = 0.5
1 - P0 = 0.5
(b) [2 points]. Find the test statistic. (You may use Excel for this)
= - P0 / [P0 * (1- P0 ) / n]
= 0.56 -0.5 / [0.5 *(0.5) /1000]
= 3.794
(c) [3 points]. Find the P-value. (You may use Excel for this) 
P (z >3.794 ) = 1 - P(z < 3.794) = 0
P-value = 0
 = 0.01
0 < 0.01
(d) [2 points] State your conclusion in terms of the null hypothesis.
Reject the null hypothesis .There is conclusive evidence that the country wants immigration reform.
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