PAGE  
3

THE NEVADA GAMING CASE 
Congratulations!  Nevada Gaming, Incorporated has just awarded you a statistical consulting contract.  Nevada Gaming is one of the world’s leading suppliers of microprocessor-based gaming devices, including video poker machines and both video and reel-spinning slot machines.  These devices are sold to casinos worldwide.  Nevada Gaming is a publicly held corporation was founded in 1980 by gaming legend Jack “the King of Video Poker” Potts.  Potts noted the popularity of Atari video games and came up with the idea of a slot machine looking and operating the same way as a machine at a video arcade.  He transformed traditional mechanical spinning-reel “slots” into video-screen gaming machines.  Nevada Gaming developed an entire genre of video gambling machines with popular culture themes including Elvis, Terminator, Betty Boop and the Wheel of Fortune.  It is estimated that such machines currently account for 60% of casino revenue in Las Vegas and 75% of casino revenue worldwide.

Sales growth for Nevada Gaming has averaged 20% per year for each of the last five years, with 50,000 units being sold in the last year.  Replacement demand for slot machines is being driven by Nevada Gaming’s innovative machines and by the rapid acceptance of cash-in/ticket-out technology (CITO) by the casino industry.  CITO significantly lowers slot floor overhead and increases play.  It provides a proven and convenient solution to the “pay-out” problem of coin-operated machines.  Most of the existing installed base (over 700,000 machines domestically) are coin operated and will not support CITO technology and are therefore potential targets for replacement.  In addition, the prospects for continued demand growth are strong as many states consider legalizing gaming as a way of obtaining additional tax revenue without raising income or sales taxes.  The continual growth of the Indian gaming industry is another positive trend contributing to Nevada Gaming’s sales. 

Nevada Gaming employs over 1,500 workers with its main administrative offices and sole production facility located in Jean, Nevada.  The manufacturing division employs 800 assembly line workers who are regularly rated on their job performance in building the video machines.  A high rating indicates superior speed, consistent quality and dependability.  Unfortunately, there is a significant turnover rate among these employees and Nevada Gaming is constantly hiring additional personnel.

Although the sales trends for Nevada Gaming are positive, the company is under pressure from its stockholders to increase the stock’s earnings per share.  Most of Nevada Gaming’s competitors have moved their production facilities to Pacific Rim countries where the labor costs are significantly less.  The company has pledged to produce its machines domestically but is looking for alternatives to reduce its production costs.  Its Information Technology Department has made the recommendation to equip each of its assembly line employees with a special hand-held computer to automatically capture production data.  Currently, assembly line workers manually record on a copy of the work order the start time, stop time, quantities, and other data associated with each completed operation and then later key the data into Nevada Gaming’s manufacturing information system.  These hand-held computers were tested with 36 randomly selected employees.  These employees were given a 4 hour training course in the use of the computers and were tested to verify proficiency.  These individuals then utilized the computers on the production floor for one month and their performance ratings were recorded.  Their performance ratings with and without the computers are included in the statistical data shown in Table 1.  Nevada Gaming estimates that each point increase in a performance rating reduces costs by 10 cents per hour per employee due to the increased efficiency.  The computers will cost 30 cents per hour per worker to procure and maintain.  Nevada Gaming doesn’t want to acquire these computers unless it can be 95% confident that the economic benefit from increased productivity will exceed the additional cost of the computers.  

In addition to the hand-held computer procurement decision, the Human Resources Department also has questioned the accuracy of the screening process it currently uses in selecting new assembly line workers.  As mentioned earlier, Nevada Gaming employs 800 assembly line workers and there is constant turnover for this type of employee.  The Human Resources department currently requires each assembly line job applicant to take both a general aptitude test and a manual dexterity test as part of their initial interview.  The general aptitude test measures general intelligence and practical problem solving.  The manual dexterity test measures coordination and other physical abilities that are essential in assembly line work. The applicant’s qualifications, references, and the results of the two tests are analyzed to determine who should be hired.  Obviously, the company wants to hire employees that will become productive workers.  Nevada Gaming subscribes to two testing services to provide updated general aptitude and manual dexterity exams at a significant cost.  These tests also take a substantial time to administer, grade and analyze.  Nevada Gaming wonders about the accuracy of each test and whether both tests are really necessary as part of the screening process.

The general aptitude and manual dexterity scores of the same 36 workers were extracted from the company’s personnel files and are also shown in Table 1.

Table 1:  Assembly Line Worker Sample Results


(Col: A)
(B)
       (C)
 (D)

  (E)

      (F)

         (G)

	Worker

Number
	Gender
	Age
	Score on

General Aptitude

 Test
	Score on 

Manual 

Dexterity 

Test
	Performance Rating Without

Computer
	Performance Rating

With

Computer

	1
	Male
	48
	247
	233
	123
	133

	2
	Female
	42
	235
	217
	116
	123

	3
	Male
	62
	221
	215
	114
	124

	4
	Male
	38
	213
	204
	100
	124

	5
	Female
	61
	152
	178
	108
	110

	6
	Male
	57
	262
	235
	129
	136

	7
	Female
	57
	92
	128
	88
	95

	8
	Female
	36
	169
	166
	100
	100

	9
	Male
	29
	145
	149
	105
	114

	10
	Female
	72
	186
	167
	98
	113

	11
	Male
	33
	251
	261
	123
	125

	12
	Male
	61
	230
	156
	124
	122

	13
	Male
	35
	207
	242
	115
	112

	14
	Female
	42
	110
	93
	92
	103

	15
	Male
	27
	230
	206
	121
	126

	16
	Male
	22
	139
	169
	96
	111

	17
	Female
	43
	195
	164
	111
	112

	18
	Female
	66
	110
	131
	94
	98

	19
	Male
	35
	129
	150
	96
	100

	20
	Female
	43
	270
	234
	143
	144

	21
	Male
	30
	128
	149
	100
	105

	22
	Female
	67
	213
	197
	124
	124

	23
	Female
	44
	197
	195
	108
	113

	24
	Male
	29
	124
	230
	77
	90

	25
	Male
	52
	250
	233
	125
	125

	26
	Male
	26
	231
	212
	121
	122

	27
	Male
	33
	219
	221
	113
	119

	28
	Female
	49
	220
	90
	121
	116

	29
	Male
	72
	154
	188
	112
	111

	30
	Female
	33
	272
	237
	126
	130

	31
	Male
	49
	127
	123
	102
	95

	32
	Female
	38
	135
	144
	104
	106

	33
	Male
	35
	138
	143
	103
	113

	34
	Male
	66
	138
	160
	110
	105

	35
	Female
	26
	197
	178
	108
	119

	36
	Female
	34
	92
	122
	88
	94


Instructions for Preparing the Report

Your task is to prepare a typewritten, professional looking consultant’s report of 3-5 pages (excluding any exhibits).  The overall purpose of the report is to provide you with the opportunity to explain in words some of what you have learned about statistics this semester. PLEASE NOTE THAT A SCORE OF 70% OR MORE IS REQUIRED FOR THIS ASSIGNMENT TO BE ELIGIBLE FOR COMPLETION OF THE SOM 120 COURSE.

Your report should have the following sections:

1. Have a brief cover letter addressed to Jack Potts, CEO of Nevada Gaming, with your report.  Assume that Jack has completed a course in elementary statistics.  
2. A brief outline of the challenges at the Nevada Gaming and your plan as a consultant on how you would go about using the statistical techniques you learned in the course.
3.   a) Briefly discuss what descriptive statistics is. 


b) Use your knowledge of descriptive statistics to explain the sample results for 



i) gender, (include pie-chart)



ii) age, (include histogram)



iii) performance rating with the hand-held computers (include histogram)


c) Briefly discuss Statistical Estimation. 


d) Find the mean difference (increase or decrease) in performance rating after the hand-held computers were introduced. Determine its 95% confidence. Again, embed appropriate Excel screenshots. Interpret what they mean in plain English. Should the company buy the hand-held computers based on their effect on the performance rating (ie. if you don't worry about the cost implications)? Explain your reasoning.

4.   a) Briefly discuss what hypothesis testing is.  


b) State the Null and Alternate hypotheses assuming the hand-held computers would make an improvement in the company's operations.


c) Perform a Paired t-test using Excel. Embed appropriate screenshots into your report. Interpret the results in plain English. Explain why you would reject or not reject the null hypothesis.


d)  If the 800 assembly line employees work 40 hours per week, estimate the expected net $ savings/loss per week for the company.  Show your step by step calculations.


e) Provide a 95% confidence interval for the net $ savings/loss.

(Note: Since these machines will cost 30 cents per employee per hour to acquire and maintain and the benefit is 10 cents per hour per point increase in job performance rating, the computers will have to increase worker productivity by an average of more than three points per employee (30 cents cost / 10 cents per point benefit = 3 points) to be a cost effective choice).

5. a) Briefly describe linear regression and correlation analysis.  
    b) Generate scatter plots relating i) general aptitude and performance rating with computer and ii) manual dexterity and performance rating with computer. Title the charts, axes, and show the trend lines.

    c) Assuming that the hand-held computer proposal will be implemented, conduct a regression analysis to determine if the general aptitude test should be used to screen potential employees.


i) What is the value of r? Interpret.


ii) What is the value of r2 Interpret.


iii) What is the equation to the regression line?


iv) Interpret the regression equation coefficients. 

vi) What are the related values of p for these coefficients and what do they imply?


v) What is the value of standard error for the regression? Interpret.

    d) Show the Excel output of the regression analysis relating manual dexterity and performance with computers. Are the regression coefficients for the intercept and manual dexterity significant?

    e) Conduct a multiple regression using general aptitude and manual dexterity as independent variables and performance with computers as dependent variable. Are both the independent variables significant?

    f) Of the three regressions you performed in c thru e, which one would you choose for prediction? Why? Based on your finding, would you recommend Jack to continue to use both the screening tests (ie screening for general aptitude as well as manual dexterity) at Nevada gaming?
    g)  An applicant named Stan Still took the two tests and got a 168 on the general aptitude test and a 162 on the manual dexterity test.  Using the regression equation you chose, predict what his performance rating using the hand-held computers.  Provide a 95% confidence interval around this estimate.  Explain why Stan should or should not be hired.  

6. Your paper should have a short final paragraph of summary and conclusions. 
Embed all Excel outputs into the report and do not attach extraneous printouts. Explain what the Excel results mean in words; simply repeating the numbers without explanation is not sufficient. 

You will be graded according to the following criteria: a) Recognition and description of the statistical problems in the case, b) Selection of the appropriate statistical methods and computer tools, c) Accuracy of input data and interpretation of the results of the analysis in support of solving the business problem, and d) Business focus, clarity of explanations, overall quality of writing, organization, and presentation of the report.
Technical Instructions for Using Microsoft Excel

Pie Chart:


Count the number of male employees and female employees.  Start EXCEL and go to a blank sheet.  Enter “Male” in cell A1 and the number of males in A2.  Enter “Female” in B1 and the number of females in B2.  Highlight cells A1:B2.  Click on Chart Wizard and create a pie chart.  Adjust the size of the chart as required.

Start Excel.  Make sure that Data Analysis has been installed in your version.

How to install Data Analysis: Click on Tools. Wait for the complete menu of choices to be displayed or click on the inverted chevron at the bottom of the pull-down list.   If you see Data Analysis as a choice, skip this step.  If you do not see Data Analysis as a choice, click on Add-Ins, click on Analysis ToolPak, and then click on OK.  If you don’t find Analysis ToolPak as one of the Add-Ins, then you cannot use your version of Excel for the case.

Enter the data from Table 1 into the worksheet. These instructions assume that "worker identification number", "gender", “age”, “general aptitude”, “manual dexterity”, “performance without computers”, and “performance with computers” have been typed into Columns A through G respectively with the corresponding column labels in Row 1 followed by data in Rows 2-37.  This is the Data Input Sheet.  

Create an additional variable PRD_DIF (in Column H) which shows the increase or decrease in productivity resulting from using the computers.  Column H equals Column G minus Column F.

Histograms:

Return to Data Input Sheet.

Click on Tools.

Click on Data Analysis.

Click on Histogram.

Click on OK.

Enter Input Range: C1:C37
Click on Labels.

Click on Chart Output.
Click on OK.

Adjust the size (usually requires stretching vertically).

Repeat the above procedure for Column G.
Descriptive Statistics/Confidence Interval:

Click on Tools.   

Click on Data Analysis.  

Click on Descriptive Statistics.  

Click on OK.
 Enter Input Range: H1:H37
Click on Labels in First Row.

Click on Summary Statistics.
Click on Confidence Level for Mean.
Click on OK.

Hypothesis Testing:


Click Tools.


Click on Data Analysis.


Click t-Test: Paired Two Sample for Means.


In the Input-Variable 1 Range box, enter F1:F37.


In the Input-Variable 2 Range box, enter G1:G37.


In the Hypothesized Mean Difference box, enter 0.


Check Labels.


Leave Alpha value at 0.05


Leave the Output options radio button at default New Worksheet Ply.


Click OK.

Regression and Correlation Analysis:

To find the relationship between General Aptitude Score and Performance.

Return to Data Input Sheet.

Click on Tools.  
Click on Data Analysis. 
Click on Regression. 
Click on OK.

Enter Input Y Range:  G1:G37.
Enter Input X Range:  D1:D37.
Click on Labels.  
Click on OK.

To find the relationship between Manual Dexterity and Performance 

Return to Data Input Sheet.

Click on Tools. 
Click on Data Analysis.  
Click on Regression.  
Click on OK.

Enter Input Y Range:  G1:G37.

Enter Input X Range:  E1:E37.
Click on Labels.  
Click on OK.

To find the relationship both General Aptitude and Manual Dexterity Scores together and Performance (Multiple Regression).
Return to Data Input Sheet.

Click on Tools.  
Click on Data Analysis.  
Click on Regression.  
Click on OK.

Enter Input Y Range:  G1:G37.

Enter Input X Range: D1:E37.
Click on Labels.  
Click on OK.
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