Employee Retention at C&L
Demand for systems analysts in the consulting industry is greater than ever. Graduates with a combination of business and computer knowledge—some even from liberal arts programs—are getting great offers from consulting companies. Once these people are hired, they frequently switch from one company to another as competing companies lure them away with even better offers. One consulting company, C&L, has collected data on a sample of systems analysts with undergraduate degrees they hired several years ago. The data are in the file Final5200.xlsx. The variables are as follows: 
· Starting Salary: employee’s starting salary at C&L
· On Road Pct: percentage of time employee has spent on the road with clients
· State Univ: whether the employee graduated from State University (C&L’s principal source of recruits)
· CIS Degree: whether the employee majored in Computer Information Systems (CIS) or a similar computer-related area
· Stayed 3 Years: whether the employee stayed at least three years with C&L
· Tenure: tenure of employee at C&L (months) if he or she moved before three years
C&L is trying to learn everything it can about retention of these valuable employees. You can help by solving the following problems and then, based on your analysis, presenting a report to C&L. 
Please Note:
-Do NOT compute or count the different values needed by hand. Use the tools, you’ve learned in Excel (countif, pivot tables, filter, sort, average, standard deviation etc) to assist you.
- In your write up, make sure you list the specific equations you are using, ALL variables, z or t values, show your work etc.   
PROBLEM 1
Although starting salaries are in a fairly narrow band, C&L wonders whether they have anything to do with retention. 
Part i) Calculate a 99% confidence interval for the mean starting salary of all employees who stay at least three years with C&L. 
	Data

	Sample Standard Deviation
	1805.982

	Sample Mean
	37381.25

	Sample Size
	32

	Confidence Level
	99%

	
	

	Intermediate Calculations

	Standard Error of the Mean
	319.2556

	Degrees of Freedom
	31

	t Value
	2.7440

	Interval Half Width
	876.0508

	 
	 

	Confidence Interval

	Interval Lower Limit
	36505.20

	Interval Upper Limit
	38257.30


Therefore,  99% confidence interval for the mean starting salary of all employees who stay at least three years with C&L is between 36505.20 and 38257.30.
Part ii) Calculate a 99% confidence interval for the mean starting salary of all employees who leave before three years. 
	Data

	Sample Standard Deviation
	1887.148

	Sample Mean
	38555.88

	Sample Size
	34

	Confidence Level
	99%

	
	

	Intermediate Calculations

	Standard Error of the Mean
	323.6432

	Degrees of Freedom
	33

	t Value
	2.7333

	Interval Half Width
	884.6065

	 
	 

	Confidence Interval

	Interval Lower Limit
	37671.28

	Interval Upper Limit
	39440.49


Therefore, 99% confidence interval for the mean starting salary of all employees who leave before three years is between 37671.28 and 39440.49.
Part iii) What is the median for the starting salaries? Among all employees whose starting salary is below the median, calculate a 99% confidence interval for the proportion who stay with C&L for at least three years. 
	Median =
	37000

	
	

	Data

	Sample Standard Deviation
	830.6624

	Sample Mean
	35975

	Sample Size
	12

	Confidence Level
	99%

	
	

	Intermediate Calculations

	Standard Error of the Mean
	239.7916

	Degrees of Freedom
	11

	t Value
	3.1058

	Interval Half Width
	744.7462

	 
	 

	Confidence Interval

	Interval Lower Limit
	35230.25

	Interval Upper Limit
	36719.75


Therefore, 99% confidence interval for the proportion who stay with C&L for at least three years with among all employees whose starting salary is below the median is between 35230.25 and 36719.75.
Part iv) Among all employees whose starting salary is above the median, calculate a 99% confidence interval for the proportion who stay with C&L for at least three years.
	Median =
	37000

	
	

	Data

	Sample Standard Deviation
	1353.452

	Sample Mean
	38787.5

	Sample Size
	16

	Confidence Level
	99%

	
	

	Intermediate Calculations

	Standard Error of the Mean
	338.3631

	Degrees of Freedom
	15

	t Value
	2.9467

	Interval Half Width
	997.0589

	 
	 

	Confidence Interval

	Interval Lower Limit
	37790.44

	Interval Upper Limit
	39784.56


 Therefore, a 99% confidence interval for the proportion who stay with C&L for at least three years with among all employees whose starting salary is above the median is between 37790.44 and 39784.56.
PROBLEM 2
C&L wonders whether the percentage of time on the road might influence who stays and who leaves. 
Part i) Calculate a 90% confidence interval for the mean percentage of time on the road of all employees who stay at least three years with C&L. 
	Data

	Sample Standard Deviation
	0.166549

	Sample Mean
	0.450313

	Sample Size
	32

	Confidence Level
	90%

	
	

	Intermediate Calculations

	Standard Error of the Mean
	0.029442

	Degrees of Freedom
	31

	t Value
	1.6955

	Interval Half Width
	0.0499

	 
	 

	Confidence Interval

	Interval Lower Limit
	0.40

	Interval Upper Limit
	0.50


Therefore, 90% confidence interval for the mean percentage of time on the road of all employees who stay at least three years with C&L is between 40% and 50%.
Part ii) Calculate a 90% confidence interval for the mean percentage of time on the road of all employees who leave before three years. 
	Data

	Sample Standard Deviation
	0.165158

	Sample Mean
	0.586765

	Sample Size
	34

	Confidence Level
	90%

	
	

	Intermediate Calculations

	Standard Error of the Mean
	0.028324

	Degrees of Freedom
	33

	t Value
	1.6924

	Interval Half Width
	0.0479

	 
	 

	Confidence Interval

	Interval Lower Limit
	0.54

	Interval Upper Limit
	0.63


Therefore, 90% confidence interval for the mean percentage of time on the road of all employees who leave before three years is between 54% and 63%.
Part iii) What is the median for percentage of time on the road? Among all employees whose percentage of time on the road is below the median, calculate a 90% confidence interval for the proportion who stay with C&L for at least three years. 
	Median =
	0.42

	
	

	Data

	Sample Standard Deviation
	0.180882

	Sample Mean
	0.46375

	Sample Size
	12

	Confidence Level
	90%

	
	

	Intermediate Calculations

	Standard Error of the Mean
	0.052216

	Degrees of Freedom
	11

	t Value
	1.7959

	Interval Half Width
	0.0938

	 
	 

	Confidence Interval

	Interval Lower Limit
	0.37

	Interval Upper Limit
	0.56


Therefore, a 90% confidence interval for the proportion who stay with C&L for at least three years with among all employees whose percentage of time on the road is below the median is between 37% and 56%.
Part iv) Among all employees whose percentage of time on the road is above the median, calculate a 90% confidence interval for the proportion who stay with C&L for at least three years.
	Median =
	0.42

	
	

	Data

	Sample Standard Deviation
	0.155637

	Sample Mean
	0.436875

	Sample Size
	16

	Confidence Level
	90%

	
	

	Intermediate Calculations

	Standard Error of the Mean
	0.038909

	Degrees of Freedom
	15

	t Value
	1.7531

	Interval Half Width
	0.0682

	 
	 

	Confidence Interval

	Interval Lower Limit
	0.37

	Interval Upper Limit
	0.51


Therefore, 90% confidence interval for the proportion who stay with C&L for at least three years with among all employees whose percentage of time on the road is above the median is between 37% and 51%.
PROBLEM 3
Find a 95% confidence interval for the mean tenure (in months) of all employees who leave C&L within three years of being hired. Why is it not possible with the given data to calculate a confidence interval for the mean tenure at C&L among all systems analysts hired by C&L?

Variable: Tenure, Stayed 3 Years=No; 

	Data

	Sample Standard Deviation
	6.621953

	Sample Mean
	15.29412

	Sample Size
	34

	Confidence Level
	95%

	
	

	Intermediate Calculations

	Standard Error of the Mean
	1.135656

	Degrees of Freedom
	33

	t Value
	2.0345

	Interval Half Width
	2.3105

	 
	 

	Confidence Interval

	Interval Lower Limit
	12.98

	Interval Upper Limit
	17.60


A 95% confidence interval for the mean tenure (in months) of all employees who leave C&L within three years of being hired between 12.98 and 17.60
From the table above, you can see that people who leave the company 3 years ago usually leave the company for 1 year to 1.5 years. When the training program is completed (1 year) and the coaches are exposed to the actual work environment, they leave the company unable to handle the pressure. But people who could sustain the initial 6 months of work pressure, get used to it and they stay with the company for more years. 

PROBLEM 4
State University’s students, particularly those in its nationally acclaimed CIS area, have traditionally been among the best of C&L’s recruits. But are they relatively hard to retain? Calculate one or more relevant confidence intervals to help you make an argument one way or the other. EXPLAIN!
We will find a 95% confidence gap for employees working in State Universities CIS or a big computer related area is a big one and they never leave the company Three years.
Variable: Tenure, Stayed 3 years: No, flag 1 if they are from State Universities with CIS degree else 0;
Flag 1:
	Data

	Sample Standard Deviation
	6.462912

	Sample Mean
	13.46154

	Sample Size
	13

	Confidence Level
	95%

	
	

	Intermediate Calculations

	Standard Error of the Mean
	1.792489

	Degrees of Freedom
	12

	t Value
	2.1788

	Interval Half Width
	3.9055

	 
	 

	Confidence Interval

	Interval Lower Limit
	9.56

	Interval Upper Limit
	17.37


Flag 0:
	Confidence Interval Estimate for the Mean

	
	

	Data

	Sample Standard Deviation
	6.232343

	Sample Mean
	17

	Sample Size
	20

	Confidence Level
	95%

	
	

	Intermediate Calculations

	Standard Error of the Mean
	1.393594

	Degrees of Freedom
	19

	t Value
	2.0930

	Interval Half Width
	2.9168

	 
	 

	Confidence Interval

	Interval Lower Limit
	14.08

	Interval Upper Limit
	19.92



PROBLEM 5
C&L is trying to learn everything it can about retention of their valuable employees.   Use other methods you’ve learned in the course and the confidence intervals above to construct a report about C&Lemployee retention.  
To understand the frequency/ probability in percentage of leaving the job:
	Flag
	Stayed 3 Years
	Frequency
	Percent
	Cum. Frequency
	Cum. Percent

	0
	No
	20
	61%
	20
	61%

	1
	Yes
	13
	39%
	33
	100%



From the table above, we can guess that CIS graduates (considered elite) will leave the company compared to others. These talented people get better jobs than D&Y, so they are hard to retain.
Among the elite, the probability of people leaving the company 3 years ago is higher than the probability of staying in the company for more than 3 years. It also proves that it is difficult to retain this elite population.
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