[bookmark: _GoBack]    NAME_______________________________
BUS270
 Fall 2019                                                GRADES _____________________________

Answer statistical calculation questions with steps and essay questions with key points.

SCENARIO: The University of La Verne want to find out how many jobs offers its undergraduate and graduate business alumni have gotten upon graduation and what their salaries are now. 

1. The following table lists the number alumni have and have not gotten job offers around graduation by major (20 points, each 5 points, Review PPT page 7). 

	 
	Accounting
	Finance
	Management
	 Supply Chain
	

	Yes
	15
	25
	30
	 20
	

	No
	5
	10
	20
	 25
	

	 
	 
	 
	 
	 
	


 (a). What is the probability of selecting a graduate whose major is management and does have job offer?
P (Graduate majors management) ==
P (Does have a job offer) ==
P (majors Management and have a job offer) =P (Major management)*P (Has job offer)
P (Majors Management has job offer) =*== 0.2
(b). If a graduate selected is supply chain major, what is the probability that the graduate has no offer? 
P (Has no offer/Supply major) =
P (Has no offer/Supply major) ==0.5555
c). what is the probability of selecting a finance major graduate?
P (Finance) =
P (Finance) =
(d). what is the probability that you select a graduate who either majors accounting or has job offer? 
P (Accounting or Has Job offer) =P (Accounting) +P (has job offer)-P (Accounting ∩ Job offer)
P (Accounting) = ==
P (Has Job offer) ==
P (Accounting ∩ Has Job offer) ===
P (Accounting or Has Job Offer) =+ -=0.6333

 2. The following table lists the total number of alumni by the number of job offers they have gotten around graduation (10 points, 5 points each, Review PPT page 10).
	# of Job Offer/X
	 Total # of Alumni
	 

	0
	25
	

	1
	55
	 

	2
	45
	 

	3
	40
	 

	4 or more
	35
	 



(a) What is the probability that a graduate has 1 or fewer job offer? 

Let X represent number of job offers an alumni has 
P(X1) =P(X=1) +P(X=0)
P(X=1) =
P(X=0) =
P(X1) =+=0.4

(b) What is the probability that a graduate has 3 or more job offers?
          P(X3) =P(X=3) +P(X>=4)
          P(X=3) =
          P(X4) =
          P(X3) =+==0.375

3. The alumni responded that it took about 15 to 55 days to get the first offer. Supposed the time needed to get the first offer is a uniform probability distribution. Please calculate (20 points, 10 points each, Review PPT page 13-15).  

(a) The probability of taking the alumni to get their first offer for fewer than 30 days.
The Let X be the number of days that an alumni takes to get the first offer, a=15 and b=55.The probability density function is P(x) ==
P(X<K) = (base)*(height) = (30-15) () =0.375
(b) The probability of taking the alumni to get their first offer between 20-50 days. 
The Let X be the number of days that an alumni takes to get the first offer, a=15 and b=55.
P (20X50) =P(X<50)-P(X<20)
P(X<50) = (base)*(height) = (50-15)*=
P(X<20) = (base)*(height) = (20-15)*=
P (20<=X50) =-==0.75

4. The dean has observed for several years and found that the probability distribution of the salary of the alumni’s first job after graduation is normal, with a mean of $55k per year and a standard deviation of $5k (30 points, 10 points each, Review PPT page 16-25): 

(a) What’s the probability that the alumni get a salary of $50k or more in their first jobs? 
Population mean=55
Standard deviation=5
X=50
Z = 
Since this a right tailed normal distribution 
P(x=>50) =1-P(X<50)
Z= = -1
Z value is equal to -1. a corresponding probability of Z<- from statistical table is 0.1587
To get P(X50) =1-0.1587=0.8413

(b) What’s the chance that the alumni get a salary between $40k and $60k?
Let X represent the amount of salary received by an alumni. Thus the probability that an alumni receives a salary between $40k and $60k is denoted   P (40<=X<=60). While Z score is calculated using the formula Z =
P (40000X60000) =P(X60000)-P(x40000)
Z(X60000) ==1
Z(X=<40000) ==-3
=P(-3<Z<1)
From the statistical tables the corresponding value of 
P (Z<1) =0.8413
P (Z<-3) =0.0013
Therefore P (40<=X<=60) =0.8413-0.0013=0.84

(c) What is the salary range that 95% of the alumni should be belonged to?
Corresponding Z score values for 95% are -1.96 and 1.96
 Z =
Substituting for the values of, and Z value in two separate equation we will obtain the salary range	
1.96= =
Solving for X in the equation above, X=64.8
-1.96=
Solving for X in the equation above, X=45.2
Therefore 95 % of the alumni belong to a salary range of $45200 to $64800
5. Suppose the distribution of alumni salary has a mean of $55k per year and a standard deviation of $5k. The research office collected salary information from 121 business alumni. Its collected data show that the mean salary of their first job is $58k per year (20 points, 10 points each, Review PPT page 27-29. 

(a) What is the sample size and standard error of the data collected?
Population mean=55000. Population Standard deviation=5000, Sample mean X=58000
          Standard error is computed using the formula below 
          S.E
          S.E==454.5455
           Sample size =121
        (b)What is the probability that the sampled alumni have a mean salary of $58k or more? 
X represent the sample mean 
P(X58) =1-P(X<58)
P(X<58) → Z= ==0.6
Corresponding probability for Z=0.6 from statistical tables is 0.7257
Thus P(X>=58) =1-0.7257= 0.2743
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Question 1-5 (100 points): The dean of the College of Business at the University of La Verne has observed for several years and found that the probability distribution of the salary of the alumni’s first job after graduation is normal. The college collected information from 1000 alumni and finds that the mean of their salary is $50k. Assuming a 95% confidence level, please do the following 

1. Suppose the dean believes that the average salary of the population should be about $55k per year, with a standard deviation of $10k. We need to conclude that the mean salary is less than what the dean has believed to be (30points, Review PPT Chapter 10). (Hint: Hypothesis Testing and Confidence Interval - One sample; population standard deviation is known)
(a) What are the null and alternate hypotheses (5 points)? 
H0:55
Ha:
(b) What is the level of significance (5 points)?
Since this is a one tailed test (left tailed) we determine the level of significance by (1-0.95)*100=5 %
Thus the level of significance is 5%
(c) What is the standard error (5points)?
Standard error===316.23
(d) Decide on the test statistic and calculate the value of the test statistic (hint: write the equation and calculate the statistic) (10 points)?
Since n (sample size)>30 and the data is assumed to be normally distributed an appropriate test statistics is the Z test.
                  Z =
                 Z ==15.811
Z value calculated is 15.811
                      At 5% level of significance the Z Critical Value is -1.645 
The rejection region for this left-tailed test is R= {|Z Calculated| >-1.645)
Using the p value approach, p value=0.0001, p<0.05
Since P value is less than 0.05 we reject the null hypothesis.
(e) What’s your decision regarding the hypothesis and interpret the result using test-score rejection region rule or p value rule (5 points). 
Since the Z value calculated is greater than Z critical value we reject the null hypothesis.
We conclude that they is sufficient evidence that the mean salary for Alumni is less than 55000
2. Suppose the population standard deviation of $9k (20points, Review PPT Chapter 9):  (Hint: Hypothesis Testing and Confidence Interval - One sample; population standard deviation is known) 
(a) What is the Z critical value of 95% confidence interval (5 points)?
the significance level is α=0.05, and the critical value for a two-tailed test is 1.96 or -1.96	
(b) What is the standard error (5points)?
Standard error=
==284.605
(c) Please estimate the confidence interval of the population’s average salary (hint: write down the equation and calculate the results) (10 points)
Confidence interval=-s.e (Z0.975), (+s.e (Z0.975)\
=500001.96*284.605
=50000+557.826
= (49442.174, 50557.826)
3. Suppose the standard deviation of the collected data from 1000 alumni is $10k. Can we conclude that the true mean of alumni salary is different from $55 (20 points; Review PPT Chapter 10)? (Hint: Hypothesis Testing and Confidence Interval - One sample; sample standard deviation is known)
(a) What are the null and alternate hypotheses (5 points)?
H0: 55000
Ha:  55000

(b) Decide on the test statistic and calculate the value of the test statistic (hint: write the equation and calculate the statistic, 10 points).

The test statistic to be carried out is the Z test at 0.05% level of significance, is equal to 0.025 the critical values are -1.96 and 1.96
The rejection region is R= {|Z Calculated| >1.96)
Z=
Z== -15.811
 c) Please make the conclusion (5 points).
 Z calculated is greater than Z critical value, lies in the region of rejection. We reject the null hypothesis. Therefore we conclude that there is enough evidence to say that the true mean of alumni salary is different from 55000 US dollars, at the 0.05 significance level.
Moreover using P-value approach: The p-value is p=0 and since p=0<0.05, we conclude that the null hypothesis is rejected. Thus we have sufficient evidence to conclude that true mean of alumni’s salaries is different from $ 55K US dollars 
4. Suppose that the standard deviation of the collected data from 1000 alumni is $10k and the mean is $50k, please estimate the confidence interval of the population’s average salary (10 points, Review PPT Chapter 9). (Hint: Hypothesis Testing and Confidence Interval - One sample; sample standard deviation is known)
       Sample mean=50000
     Standard deviation=10000
	
	


     Confidence interval=XZ ()
     50000=50000619.806
     Confidence Interval= (49380.194, 50619.806)
              
5. The dean wants to know whether there is salary difference between male and female alumni. He knows that the population standard deviation for male is $8 and for female is $10.  The sampled data show that the average salary for 100 male is $56 and the average salary for 121 female is $52 (20 points, Review PPT Chapter 11).  (Hint: Hypothesis Testing and Confidence Interval - two samples; population standard deviation is known)
(a) What are the null and alternate hypotheses (5 points)? 
Let X1 represent mean salary for male
Let X2 represent mean salary for females.
H0: X1=X2	
Ha: X1X2

(b) Decide on the test statistic and calculate the value of the test statistic (hint: write the equation and calculate the statistic) (10 points)?
Test statistic is Z at 0.05% level of significance, is equal to 0.025 the critical values are 1.96 and -1.96
Rejection region R= {|Z Calculated| >1.96)

 Z=
Z==3.303
(c) What’s your decision regarding the hypothesis and interpret the result using test-score rejection region rule or p value rule (5 points). 
Since Z calculated from the test statistics is greater than Z Critical value we reject the null hypothesis. Therefore, there is enough evidence to claim that there exist a significant difference between the average salary of male and female, at the 0.05 significance level.

