STAT 217: STATISTICAL METHODS
Fall 2015
Lab #8: Facebook and Brain Density
Due:  Beginning of class, Tuesday, Dec. 1
No late work will be accepted!



Directions: Working in pairs, work through Lab #8 (instructions on PolyLearn). You should use this Word file to take notes and record output as you proceed through the lab.  
Goals: In this lab you will explore:
· Effective ways of displaying and describing the association between two quantitative variables.
· A numerical measure of the strength of the linear relationship between two quantitative variables.
· A mathematical model (regression equation) for predicting brain density from number of Facebook friends.
· The sampling variability in regression equations from repeated re-randomizations (scrambles).
· Test of significance and confidence interval procedures for deciding when an observed relationship is statistically significant to help decide whether we have convincing evidence of a genuine association between quantitative variables in the population and to estimate the population slope.
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NAMES>>   
Data Collection: 
(a) Write a paragraph summarizing the key characteristics of this study. In particular, identify:
· Observational units and sample size

· The explanatory variable and response variable (as set up in the research conjecture) and classify each as quantitative or categorical

· The type of study (observational or randomized experiment). Justify your answer.
· A brief description of the sample used in the study
· In particular, was this a random sample selected from a larger population?
>>  


Descriptive Statistics: 

Paste copy of scatterplot here (check for the variable labels).
(b) In describing scatterplots, our goal is to describe the association between the two variables. To do so, we focus on three characteristics: direction, strength, and form.
· Is the direction of the association as expected by the researchers? State specifically what the researchers believed the relationship would be.

· Would you consider the association strong? (In other words, does knowing a person’s number of Facebook friends help you to accurately predict their brain density in this region?) Explain.

· Does the pattern of the association seem reasonably well modeled by a line? (Or, is there curvature or some other prominent pattern in the plot?)

>>  



Numerical Summary: 
(c) Report the value of this correlation coefficient. Does the correlation coefficient indicate a positive or negative linear association here? Does it seem strong (r close to 1 or -1) or weak (r close to 0)? 
>>  



Interpreting the Least Squares Regression Equation:
Include screen capture of scatterplot with regression line superimposed.
(d) Identify the values of the intercept and the slope, and (following the example) provide a detailed (statistical) interpretation of both the slope and intercept coefficients of the least squares regression line (red) in the Facebook/Brain Density study context. Hint: Remember that the explanatory variable here is how many hundred Facebook friends the person reports. 
	Slope value:
>>  


	Interpretation: >>  

	Intercept value: >>  

	Interpretation: >>  




Statistical Inference - Simulation:
(e) If our research conjecture is that more Facebook friends will tend to correspond to larger brain density values, what does this imply about the value of the population slope? State this, in symbols, as the alternative hypothesis. 

>>  
(f) Did you obtain the same regression line as the researchers (in red)? Is the association still positive in the simulated scatterplot? Is the relationship stronger or weaker than the one observed by these researchers (how are you deciding)?
>>  

(g) Did you obtain the same (blue) regression line the second time?

>>  

(h) Notice that the two sample slope values you generated have been added to the dotplot on the right. Suppose you repeat these shuffling 1000 times, where do you think this distribution will be centered? Why? 

>>  

(i) Press the Shuffle Y-values button 8 more times. Describe the pattern you are seeing in how the regression lines on the scatterplot vary from sample to sample (what pattern is there to the blue lines on the scatterplot) as if to someone who couldn't see the same picture.
>>  

Does the observed regression line for this study (in red) appear to be extreme (compare to the simulated blue lines)? 

>>  

(j) Describe the shape, center (mean), and spread (standard deviation) of the histogram of the resulting null distribution of sample slopes. Including: what are the observational units and variable of this distribution? Also, make sure you describe what the standard deviation is measuring (Hint: What is the variable?).
>>  

(k) Include a screen capture of your output (null distribution and p-value) and provide a one-sentence summary of this p-value in this context.
Paste a copy of the null distribution of sample slopes with shading here.

p-value interpretation>>  
(l) What conclusion will you draw from this p-value?

>>  

(m) Using the standard deviation you found in (j), how many standard deviations is the observed sample slope (0.2) from the hypothesized slope (0.0)? Show your work.

>>  

(n) Also use the standard deviation you found in (j) to approximate a 95% confidence interval for the population slope. (Using the 2SD short-cut.)

>>  


Statistical Inference – Theoretical Model
(o) Does the theoretical p-value provide a reasonable approximation to the simulated p-value?

>>  
  Include a copy of the overlaid t-distribution and your Regression Table here.
(p) How does the SE value corresponding to the friends row compare to the standard deviation of the slopes found in (j)? 
>>  

(q) How does this t-value for the friends row compare to what you found in (m)? 
>>  

(r) How does the (two-sided) p-value for the friends row of the Regression Table output compare to the one-sided p-value you estimated in (k)?
>>  

(s) Check the box underneath the Regression Table to display the theory-based 95% confidence interval. How does it compare to the interval you found in (n)? Write a one-sentence interpretation of this interval. 
Comparison >>
Interpretation >>  



Conclusions:
(t) Write a few sentences summarizing your analysis for this research study, in particular:
· What did you learn about the relationship between Facebook friends and brain density measurements for this sample from the scatterplot and the correlation coefficient about the sample data? 
· State the hypotheses that we were testing about the population in words (Hint: Back in part e).

· Write a sentence interpreting the one-sided p-value you found in the context of the Facebook study (What is it the probability of?). 

· What are your final conclusions about the relationship between Facebook friends and brain density for this population and how does your conclusion follow from your p-value? 
· What is your estimate (confidence interval) of the population slope, make sure you include an interpretation of what we mean by 'slope' in this context?

· What population are you willing to generalize these results to? (Briefly justify.)

· Are you able to draw a cause-and-effect conclusion between Facebook friends and brain density in this population? (Briefly justify.) 

· What concerns do you have about how these data were collected and how that might impact the conclusions you can draw form this study? (Your answer should discuss at least one potential non-sampling error.)

>>  

Keep in Mind: There is a difference between the strength of a relationship and the strength of the evidence against the null hypothesis………


Application:
(a) Create the scatterplot and calculate the least squares line.  Also include the Parameter Estimates output.
Include a copy of scatterplot and regression line

Include a copy of Regression Table output

(b) How do does the regression line compare to the follow-up data for 40 subjects that you examined in this lab?

Comparison >>  

(c) From the Regression Table output, how do the standard error for the slope, t Ratio, and p-value for the slope compare to the original analysis on the follow-up data? Explain why these changes make sense based on what is different between the two data sets.
>>  

Extra Credit: Why do you think this method of "look at a bunch of regions to see which are significant" is often criticized? (Hint: If I run lots of tests of significance using a 5% level of significance, how often will I reject the null hypothesis when I really shouldn't have?)
>>  



Submitting Your Lab Report:
To submit your report:

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

· Make sure the 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.
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