[bookmark: _GoBack]Multivariate Regression Assignment
Your job is to find a data sets with one as your dependent variable (this is the one that you are trying to explain; it’s the “Y” variable) and others as potential explanatory variables (these are the ones that you think are “related” to the dependent variable and may help explain some of the variation in your “Y”; these are the “Xs” in our model).  Find data that you are interested in.  It may be multiple data sets – one that is the variable of interest and others that are the explanatory variables.  After you’ve located your data, you need to follow the steps below.

Step 1.  State your claim – here, what you are doing is saying “I think that my explanatory variables (Xs) explains the variation in my dependent (Y) variable.  Add in a bit about why you think this is the case.  

The data collected shows relationship between final score in English, entry score and cat score. In this case final score is the dependent variable while entry score in the class and cat score are independent variables. I think that students with high entry points and high Continues Assessment test score have also a high score in final exam.  

2. Examine the data & run summary statistics.  Discuss these BRIEFLY (review chapter 4 if necessary)

	Descriptive statistics
	
	
	

	
	
	
	

	 
	Final grade 
	Entry score 
	C.A.T score 

	count
	38 
	38 
	38 

	mean
	65.08 
	89.74 
	63.868 

	sample standard deviation
	21.77 
	27.60 
	19.897 

	sample variance
	473.80 
	761.66 
	395.901 

	minimum
	22 
	35 
	36 

	maximum
	116 
	161 
	103 

	range
	94 
	126 
	67 

	
	
	
	

	1st quartile
	47.00 
	73.25 
	46.375 

	median
	69.50 
	87.00 
	62.750 

	3rd quartile
	78.25 
	104.75 
	75.000 

	interquartile range
	31.25 
	31.50 
	28.625 

	mode
	74.00 
	82.00 
	39.500 



The data collected showed that the mean final grade for the 38 students was 65.08 with a standard deviation of 21.77. The sample collected had entry score with mean of 89.74 and CAT mean of 63.87 with standard deviations of 27.60 and 19.897, respectively. The highest score on the final grade was 116.





3. Determine relationships & format data set
a)  what is your dependent variable – format your data set appropriately
the dependent variable is final score

b)  what are your potential explanatory variables?  Do you have (need) squares, interactions or binary variables?  Format your data set appropriately. 
The explanatory variables are CAT score and entry score

4.  Do some correlation analysis
a)  Do scatter plots.






b)  Does the evidence suggest that there is a correlation 
from the above results there is evidence of strong positive relationship between each of the explanatory variable and dependent variable. This is because in each case the scatter plot line rises from left to right.
c)  Are there any ‘weird’ patterns?  
No weird patters
d)  Any evidence of squared (or other powers) in explanatory variables?
no evidence of squared in explanatory variables
e)  Drop any variables that seemingly lack in explanatory value

f)   Re-specify variables if neccessary

5. Run a regression on data set
	Regression Analysis
	
	
	
	
	

	
	
	
	
	
	
	

	
	R² 
	0.726 
	
	
	
	

	
	Adjusted R² 
	0.711 
	n  
	38 
	
	

	
	R  
	0.852 
	k  
	2 
	
	

	
	Std. Error  
	11.708 
	Dep. Var. 
	Final grade
	

	
	
	
	
	
	
	

	ANOVA table
	
	
	
	
	
	

	Source
	SS  
	df  
	MS
	F
	p-value
	

	Regression
	 12,732.7255 
	2   
	6,366.3628 
	46.44
	1.42E-10
	

	Residual
	 4,798.0376 
	35   
	137.0868 
	
	
	

	Total
	 17,530.7632 
	37   
	 
	 
	 
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Regression output
	
	
	
	confidence interval

	variables
	 coefficients
	std. error 
	   t (df=35)
	p-value
	95% lower
	95% upper

	Intercept
	7.9318 
	6.7325 
	 1.178 
	.2467
	-5.7360 
	21.5996 

	Entry score
	0.8380 
	0.1344 
	 6.234 
	3.80E-07
	0.5651 
	1.1110 

	C.A.T score
	-0.2827 
	0.1865 
	 -1.516 
	.1384
	-0.6612 
	0.0958 



Look at R-squared & Adjusted R-squared.  Comment on them.  Do you have evidence of unnecessary variables?  Do your explanatory variables seemingly capture much of the variation?

From the regression results above the value of r-squared is 0.726 and that of adjusted r-squared is 0.711. This implies that there is overall strong relationship between the variables. There are no unnecessary variables since the value of r-squared implies that most of the variation is captured. 

Estimate of intercept – is it statistically different from zero.  If not, could you justify a RTO (i.e. regression through origin)? Re-run if necessary.
The intercept is not statistically different from zero since its p-value(0.2467) is greater than alpha (0.05). 
Coefficient estimates – rank by p-value.  If there are very high p-values, consider dropping those explanatory variables and re-running the regression BEFORE continuing
Since the variable CAT score is not statistically significant, we drop it and rerun the regression model with entry score as the only variable. This implies that final grade cannot be sufficiently estimated by CAT scores.
Do the signs of the coefficients make sense?  What about magnitudes?
	Regression Analysis
	
	
	
	
	

	
	
	
	
	
	
	

	
	r² 
	0.708 
	n  
	38 
	
	

	
	r  
	0.842 
	k  
	1 
	
	

	
	Std. Error  
	11.918 
	Dep. Var. 
	Final grade
	

	
	
	
	
	
	
	

	ANOVA table
	
	
	
	
	
	

	Source
	SS  
	df  
	MS
	F
	p-value
	

	Regression
	 12,417.5649 
	1   
	12,417.5649 
	87.43
	3.62E-11
	

	Residual
	 5,113.1982 
	36   
	142.0333 
	
	
	

	Total
	 17,530.7632 
	37   
	 
	 
	 
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Regression output
	
	
	
	confidence interval

	variables
	 coefficients
	std. error 
	   t (df=36)
	p-value
	95% lower
	95% upper

	Intercept
	5.5116 
	6.6576 
	 0.828 
	.4132
	-7.9905 
	19.0138 

	Entry score
	0.6638 
	0.0710 
	 9.350 
	3.62E-11
	0.5198 
	0.8078 



The entry score coefficient makes sense since its p-value is less than alpha.  

Interpret the co-efficients.  What do each of them mean?  Be specific.

The coefficient means that a unit increase in entry score increases the final grade by 0.0038. 

6.  Plot the standard residuals vs. the fitted values.  Discuss any issues that arise (i.e. heteroskedacity?, non-normal residuals? Non-constant variance?)


Since the predicted variables have residual equal are distributed between zero, we deduce that the residuals are non-normal. The residuals are aligned horizontally around horizontal line zero implying that the variances are equal. However, there are outlier since one point stands out. 

7. Fitted equation.  write out the estimated model.  Predict a couple of dependent variable values (i.e. the variable that you are examining.  What would your model predict are some other values based on changing the value of your explanatory variable?  Do your predictions make sense?  Does your model hold up as a predictor?

Equation: final score = 5.5116 + 0.6638 (Entry score)
We can estimate the final score for a student with entry score of 150
Final score = 5.5116 + 0.6638 (150)
                     = 105.08
The model can predict any final grade given entry score. The model makes sense since we are expecting the higher the entry score the higher the final score. 

8.  COMMENT ON THE REGRESSION.  What else might you do?  Are you satisfied with the model?  Does it lack something?  If so, what might that be?  Are there possible non-independence issues that you’d like to resolve?  Etc.

The regression model is a good predictor of the final score since the coefficient is statistically significant. However, more factors to predict final score should be included for the model to touch all aspects. More data should be collected to reduce the margin error. 

You must include all summary statistics, regression OUTPUTS, Residual plots, scatter plots and any other analytical evidence you created and used in your assignment.  You DO NOT NEED TO INCLUDE the entire data sets nor the entire list of residuals.
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