STAT 217: STATISTICAL METHODS

Fall 2015
Lab #2: Sleepless Nights
Due: Tuesday, Oct. 13
No late work will be accepted!


Directions: Working in pairs, work through Lab #2 (instructions on PolyLearn). You should use this Word file to take notes and record output as you proceed through the lab.  Upload by the beginning of class on Tuesday, Oct. 13.
Goals for this lab:

To analyze a quantitative response variable using numerical and graphical summaries, and then using simulation to make inferences about a population mean, considering several possible population shapes.
Symbols for possible use:
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	Sample mean
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	Population mean
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	Sample standard deviation
	
	Population standard deviation




Names>>  
Descriptive Statistics: 
(a) Produce numerical and graphical summaries of our sample data. [Make sure your graph has an axis label.]


Paste a copy of your output here.

(b) Write a paragraph summarizing the distribution of sleep time responses in this sample. (See online instructions for more detailed expectations.)
>>  


Population Model: 
(c) Do we know the value of the population mean amount of sleep on a typical Wednesday night for all Cal Poly students? What symbol can we use to represent its value?
>>  

(d) Translate the research question into null and alternative hypothesis statements (Ho and Ha) using symbols and numbers only. Hint: Make sure you use the appropriate symbol for a population mean.
>>  

(e) Write a one-sentence description of your parameter from Ho and Ha in the context of this study.
>>  



Statistical Significance - Simulation: 
(f) Simulation parallels:

Null model >>  
One repetition >>  

Statistic >>  

 In the first column of the table in your report, state the shape, mean, and standard deviation of the simulated null distribution of sample means (Statistic graph). Also report the estimate of the p-value.

	
	Population 1 
	Population 2 ( question i)

	Population
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	Paste screen capture of population here

	Null distribution
	Paste (and shrink) screen capture of null distribution here (question g)
	Paste screen capture of null distribution here (question j)

	Shape
	
	

	Mean
	
	

	Std. Deviation
	
	

	Approx p-value
	
	




(h) Does the normal distribution appear to be a reasonable model for the distribution of sample means? 
>>  
(i) Describe the shape of this second population.
>>  
(j) Fill in Population 2 column of table above, describing the resulting null distribution.
(k) Did the assumed shape of the population distribution of sleep times make a substantial difference in the null distribution of the sample means (shape, center, spread) - support your answer.  Include whether you think the normal model is still valid for this second null distribution.
>>  
(l) Did the population shape make a substantial difference in our estimate of the p-value?
>>  

(m) Calculate the standard error for our class data. (Show your work)
>>  

(n) Use the standard error to standardize the observed sample mean compared to the population mean [You will interpret this just like a before, how many standard errors is the observed statistic from the hypothesized parameter value.]:
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(Show your work) >>  

(o) Does this standardized statistic provide strong evidence against the null hypothesis? Explain.
>>  


Statistical Inference- Theory Based Inference:
Paste screen capture here.

(p) How does this p-value compare to what you found in the simulations
?  Provide an interpretation of this p-value in this context. 

Comparison >>  

Interpretation >>  

(q) Based on this p-value (and the standard cut
-off values from Lab 1), will you reject or fail to reject the null hypothesis? 

>>  



Further Considerations:

(r) Briefly describe how you could find that two-sided p-value and how it would differ from the p-value you found in this lab.
>>  

(s) Suppose I wanted to test whether the mean amount of sleep on a typical Tuesday night for all Cal Poly students differed from 7 hours (rather than 8 hours). Explain how (and why) this would change the p-value and the standardized statistic (e.g., larger, smaller, no change). (You should reason through this rather than simply calculate the new values.)
>>  

(t) Do you think that 7 is a plausible value for the population mean number of hours? Briefly justify your answer statistically.

>>  



Summary:

(u) Write a paragraph to your fellow students summarizing what you have learned about Cal Poly student sleep times from this analysis. (See online instructions for more detailed expectations.)

>>  


Submitting Your Lab Report:
To submit your report:

· Review your answers, both to proofread and to assess your understanding. 

· Make sure any screen captures are integrated into the body of your Word file (ask for help on formatting these images). 

By putting both names on this report, you are acknowledging that you both contributed substantially to this report.
�G was a question on obs unit and variable of null distribution?


�Also look a standardized statistic


�Remind to justify
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