In-Class Laboratory Exercise #15

Names:

__________________________________________

Hand in this page with answers to the following:

From Step 1: 


Is this a terminating or steady-state analysis? _______________


Is this a terminating or steady-state system? ________________

From Step 3: 


For Daily Profit, what is:



Average: ___________



Half-Width: ______________

From Step 6: 

For Daily Profit, what is:



Average: ___________



Half-Width: ______________

From Step 7: 

If we desire that the confidence interval be within ±$20, how many replications should you request?

_____________________________________________________________

From Step 12: 

What did you get for the confidence interval on difference? 
            _________________________  

Are this statistically significant? ______________

From Step 18: 

Which alternative appears best? ____________

Why? _________________________________________

In-Class Laboratory Exercise #15

Driver's Name:________________________________

Lab Purpose: To provide in-depth experience with the comprehensive analysis of output of a Terminating simulation.

Problem:  Automotive Maintenance and Repair Shop (continuing!) 

Step 1: Copy “Model 05-02.doe” from the web and load the model into Arena.


How many replications are specified? _______


What is the “length” of each replication?  ______


Is this a terminating or steady-state analysis? _______________


Is this a terminating or steady-state system? ________________

Step 2: There are several “output” statistics collected:  What are they? _______________________________________________________________________________________________________________________________________________________________________________________

Step 3: Run the simulation and write down the 95% confidence intervals for Daily Profit and Daily Late Wait Jobs you find in the “User Specified” section of the Category Overview:

	
	Daily Profit
	Daily Late Wait Jobs

	Average
	
	

	Half-Width
	
	

	Minimum
	
	

	Maximum
	
	


Step 4: In the Daily Profit specification in the Output statistic, add a file called “Daily Profit.dat”.  Run the simulation to generate this output file.  The file will be written to your account, so be sure you have space available.


Step 5: Open the “Output Analyzer” from Start->Programs->Arena 7.0 and create a new data group using the generated file.

Step 6: Request a 95% confidence interval by following the Confidence Interval Dialogs.  Be sure to specify “Lumped” replications.  Write down:



Average: ___________



Standard Deviation: ______________



95% Half-Width:  _____________



Minimum: _____________



Maximum: _____________



Number of Observations: _____________

Step 7:  What if we desire “more confidence” in our average value by altering the number of replications (observations)?  One formula is:
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where n0 is the original number of replications and h0 is the original 95% half-width.  Now h is the “target” half-width and n is the “approximate” number of replications to achieve that 95% half-width.

If we desire that the confidence interval be within ±$20, how many replications should you request?

_____________________________________________________________

_____________________________________________________________


If we desire that the confidence interval be within ±5% of the average value, then how many replications should you request? 

_____________________________________________________________

_____________________________________________________________

Step 8:  So set the number of replications to 40, delete the file output, and save this 


model as “InClassLab14basecase40.doe”.  Run the model, “Batch run”, and 


write down the 95% confidence interval for Daily Profit:

___________________________________________________________

Step 9: To increase bookings, modify the model in Step 8 by changing Max Load to 28 hours.  Save your model as InClassLab14morebookings40.doe and run this model.  Write down the 95% confidence interval for Daily Profit:


____________________________________________________________

Step 10: Is there statistical evidence that the profit from the model in Step 9 profit is better than profit in the model from Step 8? ________________

Step 11: To perform a pair-wise t-test comparison the two “scenarios,” we will use the Output Analyzer.  Modify each model so that the Daily Profit is written to a file.  Use “Daily Profit Base Case.dat” and “Daily Profit More Bookings.dat”.  Furthermore since our model runs rather quickly, use 100 replications for each model.  Save them as “InClassLab14basecase100.doe” and “InClassLab14morebookings100.doe.”  Run both models

Step 12:  Enter the Output Analyzer and now use the Analyze/Compare Means dialog (be sure to use “Lumped” replications) to compare the original Daily Profit with the “more bookings” Daily Profit.  

What did you get for the confidence interval on difference? 
            _________________________  

Are this statistically significant? ______________

Why? ___________________________________________

Step 13: Suppose now we want to compare several alternatives.  To do so, invoke the Process Analyzer (PAN) from Tools/Process Analyzer within Arena.  PAN will keep track of the changes and run the models automatically.  Furthermore we can compare many alternatives within PAN.

Step 14: We want to examine the “effects” of Max Load, Max Wait, and Wait Allowance on Daily Profit and Daily Late Wait Jobs.  Recall the initial values for these input variables were 24, 5, and 1 hour respectively.  So we set up a 23 factorial experimental design (two factors and three variables) as:

	Control (factor)
	“-” Level
	“+” Level

	Max Load
	20
	40

	Max Wait
	1
	7

	Wait Allowance
	.5
	2.0


Step 15: Compile the InClassLab14basecase100.doe to generate the .p file needed for input.  You can do this by using the “check” button.  (Actually using the VCR “go” button will compile and “play” the simulation – so a played file will be compiled).  The compiled file is the “.p” file that Arena generates.  The message “no errors or warnings” means a .p file was created.

Step 16: Set up these scenarios within the PAN.  Call the scenarios: “Base Case”, “---”, “+--“, “-+-”, …, “+++”  (you should have nine alternatives).  Use your InClassLab14basecase100.doe to generate the .p file needed for input.

Step 17: Run PAN to examine the scenarios.

Step 18: Which alternative appears best? ____________

Why? _________________________________________
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