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_a___	1.	Satisfying the assumption of homoscedasticity allows you to  _________.
a.	Interpret the standard error of estimate 
b.	Calculate multiple R
c.	Calculate a standardized regression coefficient
d.	Decide who has been naughty or nice

_b___	2.	The lowest degree of correlation shown below is _________.
a.	0.75
b.	-0.33
c.	-0.25
d.	0.15

__b__	3.	When a correlation exists, lowering the range of either of the variables will _________.
a.	raise the correlation
b.	lower the correlation
c.	not change the correlation
d.	produce a causal relationship

__b__	4.	The regression equation most often used in psychology minimizes _________.
a. 	∑  (Y - Y')
b.	∑   (Y - Y')2
c.	∑  (Y - X)2
d.	all of the above

_d___	5.	The assumption of homoscedasticity is that _________.
a.	the range of the Y scores is the same as the X scores
b.	the X and Y distributions have the same mean values
c.	the variability of Y doesn't change over the X scores
d.	the variability of the X and Y distributions is the same

_e_	6.	The lower  the standard error of estimate is:
a.	the more accurate the prediction is likely to be
b.	the less accurate is the prediction is likely to be
c.	the less confidence we have in the accuracy of the prediction
d.	the more confidence we have in the accuracy of the prediction
e.	A and D





7. Explain the difference between a partial and a part correlation using an example for each one. (6 points) 

Partial correlation explains the correlation between two continuous variables (let's say X1 and X2) holding X3 constant for both X1 and X2 . Whereas Part correlation measures the strength of linear relationship between variables X1 and X2 holding X3 constant for just X1 or just X2.
Partial correlation holds variable X3 constant for both the other two variables. Whereas, Part correlation holds variable X3 for only one variable (either X1 or X2)


Problem

(38 points) We want to examine what factors account for differences in salary in a university department by characteristics of the faculty member. The number of years since each faculty member received his Ph.D. (TIME), the number of publications (PUBS), gender of the professor (GENDER)(1=F, 0=M), and number of citations in the scientific literature (CITS).


CASE	TIME	PUBS	CITS	SALARY	GENDER
1	3	18	50	51876			1
2	6	3	26	54511			1
3	3	2	50	53425			1
4	8	17	34	61863			0
5	9	11	41	52926			1
6	6	6	37	47034			0
7	16	38	48	66432			0
8	10	48	56	61100			0
9	2	9	19	41934			0
10	5	22	29	47454			0
11	5	30	28	49832			1
12	6	21	31	47047			0
13	7	10	25	39115			1
14	11	27	40	59677			0
15	18	37	61	61458			0
16	6	8	32	54528			0
17	9	13	36	60327			1
18	7	6	69	56600			0
19	7	12	47	52542			1
20	3	29	29	50455			1
21	7	29	35	51647			1
22	5	7	35	62895			0
23	7	6	18	53740			0
24	13	69	90	75822			0
25	5	11	60	56596			0
26	8	9	30	55682			1
27	8	20	27	62091			1
28	7	41	35	42162			1
29	2	3	14	52646			1
30	13	27	56	74199			0
31	5	14	50	50729			0
32	3	23	25	70011			0
33	1	1	35	37939			0
34	3	7	1	39652			0
35	9	19	69	68987			0
36	3	11	69	55579			0
37	9	31	27	54671			0
38	3	9	50	57704			0
39	4	12	32	44045			1
40	10	32	33	51122			0
41	1	26	45	47082			0
42	11	12	54	60009			0
43	5	9	47	58632			0
44	1	6	29	38340			0
45	21	39	69	71219			0
46	7	16	47	53712			1
47	5	12	43	54782			1
48	16	50	55	83503			0
49	5	18	33	47212			0
50	4	16	28	52840			1
51	5	5	42	53650			0
52	11	20	24	50931			0
53	16	50	31	66784			1
54	3	6	27	49751			1
55	4	19	83	74343			1
56	4	11	49	57710			1
57	5	13	14	52676			0
58	6	3	36	41195			1
59	4	8	34	45662			1
60	8	11	70	47606			1
61	3	25	27	44301			1
62	4	4	28	58582			1


Enter the data and conduct a multiple regression analysis using the enter method. Use the results to answer the questions below.

	Variables Entered/Removeda

	Model
	Variables Entered
	Variables Removed
	Method

	1
	GENDER, CITS, PUBS, TIMEb
	.
	Enter

	a. Dependent Variable: SALARY

	b. All requested variables entered.




	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.709a
	.503
	.468
	7076.846

	a. Predictors: (Constant), GENDER, CITS, PUBS, TIME




	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	2891959939.332
	4
	722989984.833
	14.436
	.000b

	
	Residual
	2854659884.039
	57
	50081752.352
	
	

	
	Total
	5746619823.371
	61
	
	
	

	a. Dependent Variable: SALARY

	b. Predictors: (Constant), GENDER, CITS, PUBS, TIME




	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	95.0% Confidence Interval for B

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound

	1
	(Constant)
	39587.350
	2717.480
	
	14.568
	.000
	34145.690
	45029.009

	
	TIME
	857.006
	287.946
	.378
	2.976
	.004
	280.404
	1433.608

	
	PUBS
	92.746
	85.928
	.134
	1.079
	.285
	-79.322
	264.815

	
	CITS
	201.931
	57.509
	.357
	3.511
	.001
	86.771
	317.091

	
	GENDER
	-917.767
	1859.936
	-.047
	-.493
	.624
	-4642.225
	2806.690

	a. Dependent Variable: SALARY





1. (1) What number from the output gives us the error in prediction (put an actual number in here)  
The error in prediction is 7076.846

2. (5) Write the regression equation below here.

Salary =39587.350+857.006 Time+92.7146 PUBS +201.931 CITS -917.767 GENDER

3. (1) With all four variables in the model what percent of the variance in salary is accounted for adjusted for inflation?    

R2=0.709 or 70.9%

4. (1)From the printout what numbers make the t ratio for testing the significance of Time.
t-ratio =2.976

5. (2) From the printout what numbers make the t ratio for testing the significance of PUBS?
t-ratio=1.079

6. (2) For each unit change in CITS how much of a change in salary occurs and in what direction? 
t-ratio=3.511

7. (2) For each standard deviation change in PUBS how much of a standard deviation change in salary occurs and in what direction. 

A one standard deviation increase in PUBS  leads to a 0.134 standard deviation increase in Salary

8. (2) For each unit change in GENDER how much of a change in salary occurs and in what direction? 

A one standard deviation increase in Gender  leads to a -0.047 standard deviation decrease in Salary

9. (2) For each standard deviation change in TIME how much of a standard deviation change in salary occurs and in what direction. 

A one standard deviation increase in TIME leads to a 0.378 standard deviation increase in Salary


10. (2) Examine the results and tell me which predictor variable has the strongest relationship with Salary and how do you know that.

Time and CITS are significant evidence of relationship. However, CITS gave very small value and it has the strongest relationship with Salary.	

11. (4) Which of the four predictors accounts for a significant amount of the variance in salary? 
There are four t-ratio tests:
Time		P-value=0.004 < 0.05		Significant
PUBS		P-value=0.285 >0.05		Non-Significant
CITS		P-value=0.001 < 0.05		Significant
GENDER	P-value=0.624 >0.05		Non-Significant


	Correlations

	
	TIME
	PUBS
	CITS
	SALARY
	GENDER

	TIME
	Pearson Correlation
	1
	.651**
	.373**
	.608**
	-.210

	
	Sig. (2-tailed)
	
	.000
	.003
	.000
	.102

	
	N
	62
	62
	62
	62
	62

	PUBS
	Pearson Correlation
	.651**
	1
	.333**
	.506**
	-.159

	
	Sig. (2-tailed)
	.000
	
	.008
	.000
	.218

	
	N
	62
	62
	62
	62
	62

	CITS
	Pearson Correlation
	.373**
	.333**
	1
	.550**
	-.149

	
	Sig. (2-tailed)
	.003
	.008
	
	.000
	.247

	
	N
	62
	62
	62
	62
	62

	SALARY
	Pearson Correlation
	.608**
	.506**
	.550**
	1
	-.201

	
	Sig. (2-tailed)
	.000
	.000
	.000
	
	.117

	
	N
	62
	62
	62
	62
	62

	GENDER
	Pearson Correlation
	-.210
	-.159
	-.149
	-.201
	1

	
	Sig. (2-tailed)
	.102
	.218
	.247
	.117
	

	
	N
	62
	62
	62
	62
	62

	**. Correlation is significant at the 0.01 level (2-tailed).



12. (2) What percent of the variance in salary Y is uniquely accounted for by TIME (that is accounted for by time after PUBS, CITS, GENDER are accounted for). 

R2=0.608*0.608=0.370 or 37.0%

13. (2) What percent of the variance in salary Y is uniquely accounted for by PUBS (that is accounted for by pubs after CITS, TIME and GENDER are accounted for). 

R2=0.506*0.506=0.256 or 25.6%

14. (2) What percent of the variance in salary Y is uniquely accounted for by GENDER  (that is accounted for by time after  PUBS, CITS, TIME are accounted for).

R2=0.550*0.550=0.303 or 30.3%

15. (2) What percent of the variance in salary Y is uniquely accounted for by CITS (that is accounted for by pubs after PUBS, TIME and GENDER are accounted for). 

R2=-0.201*-0.201=0.040 or 4.0%


16. (1) The null hypothesis that is tested when using regression coefficients is what? 

The t tests are used to conduct hypothesis tests on the regression coefficients obtained in simple linear regression. A statistic based on the t distribution is used to test the two-sided hypothesis that the true slope. The statements for the hypothesis test are expressed as:
Ho:β1= β2= β3= β4=0

17. (3) Are there problems with collinearity/multicolinearity? How do you know?


	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Tolerance
	VIF

	1
	(Constant)
	39587.350
	2717.480
	
	14.568
	.000
	
	

	
	TIME
	857.006
	287.946
	.378
	2.976
	.004
	.541
	1.848

	
	PUBS
	92.746
	85.928
	.134
	1.079
	.285
	.567
	1.764

	
	CITS
	201.931
	57.509
	.357
	3.511
	.001
	.842
	1.188

	
	GENDER
	-917.767
	1859.936
	-.047
	-.493
	.624
	.950
	1.053

	a. Dependent Variable: SALARY



Making process in Multicollinearity Test:
1. If the VIF value lies between 1-10, then there is no Multicollinearity.
2. If the VIF <1 or > 10, then there is Multicollinearity.

Based on the Coefficients Output-collinearity Statistics, obtained VIF value of 1.848, 1.764, 1.188, and 1.053, meaning that the VIF values obtained is between 1 to 10, it can be concluded that there is no Multicollinearity.
