PROJECT I - SIMPLE REGRESSION

Project 1 involves the 677hd3.xls data, in which we will regress JOBPERF onto NEUROT.  (NOTE: The data that we used in class were only a part of this file, so the numbers should not match.)  The four columns correspond, neuroticism, IQ, job performance, and SAT.  Hold on to this file, because we will use it again for project 2.

Do the following

a.  Begin by running a frequencies analysis to make sure that all variables have been coded properly (i.e., no ridiculous outliers).  Also, in the regression analysis, be sure to ask for descriptives and all possible statistics.  Use the ENTER method.
b. What is your interpretation of the regression weights (both β and B)?

Unstandardized b: For a single point increase in Neuroticism there is a .324 decrease in performance, which is also the correlation between neuroticism and job performance since this is a simple linear regression. 
Standardized B: For a single point increase in the standard deviation of Neuroticism there is a .53 decrease in job performance. 

c. Write out the standardized and unstandardized regression equations.  What would the predicted value of Y be for subject #23?  How does this correspond with their actual value of Y?

Unstandardized: Y’= 7.812-.324X + e

Standardized: Zy’= -.53Zx

For subject#23:

Y’ = 7.812+[(-.324)(0)] = 7.812

Their actual value was 10, hence we underestimated his/hers actual value. 

d. Compare the standard error of estimate to the standard deviation of Y.  What 
does this tell us about the extent to which X contributes to the prediction of Y?  
The standard error of the estimate (2.26) is lower than the standard deviation of Y (2.64). The closer to zero the standard error of the estimate is, the better the equation predicts the data. In this case, the standard error of the estimate was closer to the SDy than zero. Hence, the extent to which X contributes to the prediction of Y is relatively low.  

What do you get if you multiply the variance of Y by the adjusted R2, subtract that product from the variance of Y, and take the square root of this difference?

This is the equation for calculating the standard error of the estimate which is provided by SPSS (Sy-y’ = 2.26). 

e. Create a scatterplot of the data.  How dissimilar is this plot from a plot representing a near-zero relationship?  Is it less well-defined than you expected, or more so?

This plot is not as easily distinguishable from a plot representing a non-zero relationship. However, based on the finding that X was significantly negatively correlated to Y, we would expect a more well-defined graph. 
2. Make a copy of the 677hd3.xls file and, in the copy, change the NEUROT value for subject #3 from 03 to 15 and the NEUROT value for subject #23 from 00 to 19.

a. Before doing any calculations, do you expect a difference in the regression output between this run and that from question #1?  If so, what will change?  Do expect this to be a large change?  Small change?

We expect a less significant relationship between neuroticism and job performance, because now we have added to values of neuroticism that are directly proportional to job performance where as before the relationship was negative. Similarly, we would expect the regression coefficient to decrease in absolute value. Consequently, we also expect the R squared to decrease. The change should be small since we only changed 2 out of 50 possible point values.

b. Now, rerun the regression analysis.  What changed and by how much?

1) The correlation between job performance and neuroticism decreased from  -.53 to -.283.
2) The R square decreased from .281 to .08

3) The regression coefficient changed from -.53 to -.283.

4)  The standard error of the estimate increased from 2.26 to 2.56

5) The probability of significance for the entire model increased from .000 to 0.047
c. What would the predicted value of Y be for subjects #23, 19, and 26?  How do these correspond with their actual values of Y?

Y’ = 6.483 - .178X + e

For #23, X=19, ( Y’ = 3.1     (Y = 10)

For #19, X= 4, ( Y’ = 5.77    (Y = 4)

For #26, X = 6, ( Y’ = 5.42    (Y = 3)

d. What is the lesson to be learned regarding coding errors?

BEWARE OF ERRORS. Your life might change because of them! 
3. Make another copy of the 677hd3.xls file and, in the copy, change the NEUROT value for subject # 19 from 04 to 10 and change the NEUROT value for subject #26 from 06 to 12.

 
a. Before doing any calculations, do you expect a difference in the regression output between this run and that from question #1?  If so, what will change?  Do expect this to be a large change?  Small change?


We would expect this to further strengthen the already negative relationship neuroticism has with job performance. This is because in the first case when we increased neuroticism by 6 points  performance was 4 and, in the second case, when we increased neuroticism by 6 performance was 3. This should make the existing relationship slightly stronger. 


Due to this change we would expect the constant, regression coefficients, and R squared to show a small change towards a stronger neuroticism-performance relationship.

b. Now, rerun the regression analysis.  What changed and by how much?

1) The constant change increased from 7.812 to 8.224

2) The regression coefficients (both standardized and unstandardized) decreased from -.324 to -.357. ( a stronger relationship)

3) R square increase from .281 to .324 
4) Sy-y’ decreased from 2.26 to 2.19
5) The correlation became stronger from -.53 to -.57
c. What would the predicted value of Y be for subjects #19, and 26?  How do these correspond with their actual values of Y?


The equation now is:


Y’ = 8.224 – .357X + e



For subject #19, X = 10, ( Y’ = 4.654

For subject #26, X = 12, ( Y’ = 3.94


These values are quite near to the observed score of the two individuals. (for individuals #19 and #26 observed scores were 4 and 3 respectively) 
