In-Class Laboratory Exercise #13
(turn in after completing)

Names:

1.__________________________________________

2.__________________________________________

Hand in this page with answers to the following:


From Step 10: 

What is the Sample Standard deviation?_______________

 From Step 11: 

What is the histogram cell width?___________________


From Step 12: 

What is the recommended input Distribution type? _______________


From Step 14: 

What is the p-value for the Chi-Square Test?_____________


From Step 19: 

What is your first choice right now? _____________


From Step 21: 

How many histogram cells? _____________


From Step 22: 

What is your final model? __________________________


From Step 26: 

What model is fit from this data?  _______________________


In-Class Laboratory Exercise #9

Driver's Name:________________________________

Lab Purpose:  To examine the issues of creating an input model from data and to gain input modeling experience using the Arena Input Analyzer.

Part I:  Given the following data collected from observing the processing time (a time study) at an assembly operation, manually draw a "best" histogram of its values:

6.1  9.4  8.1  3.2  6.5  7.2  7.8  4.9  3.5  6.6  6.1  5.1  4.9  4.2

6.4  8.1  6.0  8.2  6.8  5.9  5.2

6.5  5.4  5.9  9.3  5.4  6.5  7.4

6.0  12.6  6.8  5.6  5.8  6.2  5.6  6.4  9.5  7.2  5.6  4.7  4.5  7.0

7.7  6.9  5.4  6.3  8.1  4.9  5.3  5.0  4.7  5.7  4.9  5.3  6.4  7.5

The descriptive statistics for the data is:

	Mean
	6.325
	
	Kurtosis
	3.297774

	Median
	6.1
	
	Skewness
	1.22504

	Mode
	4.9
	
	Range
	9.4

	Standard Deviation
	1.6034
	
	Minimum
	3.2

	Sample Variance
	2.571
	
	Maximum
	12.6

	Count
	56
	
	Sum
	354.2


Draw your histogram below -- be sure to label your axis and give the units


 


When you are finished show TA/instructor: have them check here: _______
Phase II: Now use Arena's Input Analyzer.

1. Copy the data file located on the website, preptime.dat, to your directory.


2. Now lets look  (but don’t save it) at preptime.dat  file with MS Word.  Notice that data arranged with “whitespace” between the data items. Close MS Word without saving.


3. Import the file into MS Excel  -- You will have to let Excel “parse” the data, by letting the "Text Import Wizard" do its thing.


4. The data is incomplete as it exists.  Now add the following three items: 8.8, 7.4, 5.5  (you can put them into any row or column).


5. Save the file as preptime2.dat in the Text (Tab delimited) format and close MS Excel.


6. Bring up the Input Analyzer from the Start->Programs->Arena->Input Analyzer or invoke it after bringing up Arena within the Tools option.


7. You need to make a new file – click on New in the File menu.


8. Under the File -> Data File, click on Use Existing, since you have a data file.


9. Open preptime2.dat.  It should now show a histogram and provide some summary data.  But before examining that information, go to Window->Input Data.  Verify that the data file now contains your additional information.

Does it? _____________

10. Close the data file window.  Now look at the Data Summary below the histogram. The sample mean should be 6.33

What is the Sample Standard deviation?_______________

How many data points are in the file?_____________

What is the range of data?__________________


11. Look at the histogram information

How many histogram cells are formed?_______________

What is the lower bound of the first cell?________________

What is the histogram cell width?___________________

12. Now click on the tool bar "fit all" button.  A distribution is fitted to the input

What is the recommended input Distribution type? _________________


What is the input Arena Expression? ____________________________

What is the "location" value?_______________

What is the "scale" value?________________

What are the fitted Distribution parameters?_______________








      
   _______________

13. Now look at the fitted distribution.  A good fit causes the fitted distribution "curve" to go through the "center of each histogram bar," so the area below the curve within the histogram bar is the same as the area in the bar.  It is more important for the fit to match the tails of the distribution than any other part (remember that queuing is caused by the tails of the distribution)

In general, does the fitted distribution appear to match the shape and range of the histogram? ___________


Does it show good fit in the tails of the distribution?___________

Does it show good fit in the mid-part of the distribution?___________



14. Is this a good quantitative fit?  Quantitative fits are determined by three statistics in the Input Analyzer: (1) the Square Error, (2) the p-value of the Chi-Square Test, and (3) the p-value of the Kolmogorov-Smirnov Test.  

What is the value of the Square Error?_____________

What is the p-value for the Chi-Square Test?_____________

What is the p-value for the Kolmogorov-Smirnov Test?______________


15. What does the textbook about what is a good  p-value?  See page 151.

_____________________________________________________________



16. Lets see if there are other good input models.  Look at the Square Error for the other distributions by invoking the Fit All Summary from the Window menu.

Are there any other distributions with a similar Square Error?

____________

Give the names of up to three others?____________, _____________, 

___________



17. Now go back to the Fit menu and examine the three other contenders.  Fill out the following for the three other alternatives:

Alternative #1:
What is the recommended input model?_____________________

Your quantitative analysis (given the Square Error and the p values):

___________________________________________________________

___________________________________________________________

You qualitative analysis (indicate how well you think the model represents the histogram)

___________________________________________________________

___________________________________________________________


Alternative #2:
What is the recommended input model?_____________________

Your quantitative analysis (given the Square Error and the p values):

___________________________________________________________

___________________________________________________________


Your qualitative analysis (indicate how well you think the model represents the histogram)

___________________________________________________________

___________________________________________________________

18. Alternative #3:
What is the recommended input model?

Your quantitative analysis (given the Square Error and the p values): 

___________________________________________________________

___________________________________________________________


Your qualitative analysis (indicate how well you think the model represents the histogram) 

___________________________________________________________

___________________________________________________________








19. What is your ranking of the choices right now?

A)_____________________________

B)_____________________________

C)_____________________________

20. Now go back to the Options and change the number of cells in the histogram to 10.  Review the analysis of the four alternatives.

What is your ranking of the choices with the change in the histogram?

A)_______________________________

B)_______________________________

C)_______________________________

21. Decide on how many histogram cells you believe is proper to represent this data.  The number of histogram cells chosen changes how you view the data.

What did you decide?___________________



22. Finally go into the Options menu and change the parameters of the fitted distribution of your choice.  Make changes to the parameters until you are satisfied with the results.

What is your final model for this simulation input? 


_________________________





23. For your final choice of model, go the Window ->Curve Fit Summary.  Look at the Summary for your distribution of choice.  Go to the end of the Summary.  Write down the Probability Density from the Data and from the Function for each of the first five intervals:

==================================================================

Int.   No. of               Probability           Cumulative      

No.    Data Pts.   x        Density               Distribution    

------------------------------------------------------------------

                            Data   Function       Data   Function   

24. Now Save the file as PrepTime and Arena will add the .dft extension.  After saving it, close the file.  Now Open the file directly from the File menu. Close it after answering the question. 


Is it the same?__________________


25. Before closing the input modeler, go to File and invoke the New option.  Now under File -> Data File invoke the Generate New option.  Put in the parameters from your model from Question #22 and generate 1000 data points.  


Does the generated data look like the data you examined earlier? _____________________  


Does it choose the same fitted model?________________


What is the fitted model?________________________






26. Generate 50 observations from a Normal distribution with mean 50 and standard deviation of 5.  Look at the fitted distributions.  

What model is fit from this data? __________________

You can’t get a lot of information from 50 observations!  What does this mean for data collection in your term project?


___________________________________________________________


___________________________________________________________

___________________________________________________________
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