
DATA ANALYTICS FOR BIVARIATE DISTRIBUTIONS
Descriptive Statistics: Measures of Association and Simple Linear Regression

--Show All Work--

    

 The purposes of this assignment are to introduce you to some of the fundamental graphic and statistical techniques for describing bivariate ("bi" = two; "variates" = variables) distributions.  

There are three statistical properties that are important for understanding BIVARIATE DISTRIBUTIONS:
1.  Form (Shape)—graphic and numerical (1
2.  Correlation (Association, Relationship,         Covariation)
3.  Effect Size (Magnitude, Strength, Degree)
111ffect Size (eric


2.  Correlation (Association, 


     Co
Suppose you are an educational sociologist and the superintendent of the local school district asks you to analyze some additional data the office has collected on teachers.  In order to establish a salary scale the superintendent wants to know more about the link between age and annual salary.
Using the data set for teachers your tasks are to:

A.  Constructing a Scattergram
1.  Construct a scattergram for the bivariate data age (X=independent variable)* and salary (Y=dependent variable) for teachers 39-41.  Use graph paper for this problem.
*Use the midpoints of the age variable instead of codes 1, 2, . . .  .
B.  Measures of Association or Covariation (Correlation Coefficients)
2.  Compute the Pearsonian product-moment correlation coefficient (r) between age* and salary.  Do this just for the teachers 39-41.  Be sure you understand the interpretation of this measure of association.

*Use the midpoints of the age variable instead of codes 1, 2, . . . 
3.  Compute Spearman's rho (rs) for the respective Rx (rank on variable X, age)* and Ry (rank on variable Y, salary).  This problem necessitates converting the interval/ratio level data for teachers 39-41 into ranks or ordinal scores.

*Use the midpoints of the age variable instead of codes 1, 2, …
The superintendent wants to know what the graph and statistical indices mean.  What do you say?
4.  The school superintendent also wants to know:  Does the teachers’ Sex (X) effect the "Type of School" (Y) they teach in.  Your task is to construct a bivariate frequency and percentage table (cross tabulation) for the data to answer this question and compute an appropriate measure of association.  See chapter 8 in Data Analytics.
5.  You are enrolled in a sociology of health/medicine class and the professor provides you with the following 3 x 3 contingency table:

Your task is to compute the association between "Health Condition" (X) and "Excitement with Life" (Y) for the cross-tabulated data. Use gamma, an association statistic appropriate for the level of measurement of the two variables. Note how the categories of the variable are ordered on the heading and stub of the table.

	
	   
Health Condition (X)

	 

	 
	Poor
	 
	Good
	 
	Excellent
	 

	Excitement with Life (Y)
	 

	 
	Exciting

	 
	23

	 
	17

	 
	14

	 

	 
	Routine

	 
	20

	 
	17

	 
	15

	 

	 
	Dull

	 
	30

	 
	 16

	 
	11

	 


What conclusions do you draw from your analysis between these two variables?

6.  A social psychologist has received a grant in which s/he is asked to examine the link, if any, between sex (dichotomized into male and female categories) and excitement with life (trichotomized into dull, routine, and exciting categories).

Using the data in the 3 x 2 cross tabulation below, answer questions a, b, and c:

	
	        
 

          Sex (X)

	
	Male 
	Female     

	Life is (Y):
	 
	 

	 
	Exciting 
	  7    ?
	32       ?

	
	Routine
	  9    ?
	31       ?

	
	Dull
	10    ?
	18      ?

	
	
	
	


_____a.  Percentage the table correctly and tell me if an association exists.

_____b.  Compute an appropriate measure of correlation—C, phi, Q, and lambda--and indicate the association's quantitative value (clue:  what are the measurement levels of the variables?)

     (1)  For lambda use the PRE formula discussed in class.

     (2) Are the correlations statistically significant?  What  does this mean?

_c.  Using Guilford's Table (provided), is the association  slight low, moderate, high, or very high?
C.  Computing a Regression Equation     
7.  Compute the regression equation using salary (Y) as the dependent variable and age (X)* as the independent variable for the same teachers used in questions #1 and #2.  Write it out, plot it on the scattergram and make predictions for Teachers 33 and 42, i.e., use the X values (age) to predict the Y values (salary).

*Use the midpoints of the age variable instead of codes 1, 2, …


The superintendent wants to know how to interpret the regression equation.  What do you say?
Note:   The difference between an actual value and a predicted value is called a residual.  If residuals for all cases were determined and squared a statistical quantity called the residual sum of squares or sum of squared errors (abbreviated "SSE") would be obtained.  This quantity is useful for understanding the proportional reduction in error ("PRE") interpretation of Pearson's r.

NOTE:  These statistics are among the most used ones for assessing the nature of bivariate distributions.  As such, they are used as measures of association.  Be sure you understand the general meaning and interpretation of association (or correlation or relationship or covariation) and regression as well as the interpretation of the specific statistics.
( Now using SPSS calculate the above statistical problems to double-check your computations and submit your computer outputs.  Are there any discrepancies?  If so, why?
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