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Regression Analysis of Test Score
Introduction

This paper would conduct a regression analysis of test score by using four variables including poor educational attainment of household head who is not a high school graduate; student with difficulty in English; student living in single families; and student living with their grandparents. The data of test score is obtained from Kids Count Data Center website and the linkage could be found as follows,

http://datacenter.kidscount.org/data/acrossstates/Default.aspx
Explanatory Variables
	Variables
	Description

	X1
	poor educational attainment of household head which is not a high school graduate

	X2
	Difficulty in English

	X3
	Single family

	X4
	Grandchildren in the care of grandparents


One Variable Model (Poor Educational Attainment of Household Head)
This regression analysis considers poor educational attainment of household head which is not a high school graduate, as the only explanatory variable.
Regression model solved by Excel function:
Y = -1.00744675 X1 + 0.866969373
	Regression Statistics

	Multiple R
	0.649020061

	R Square
	0.421227039

	Adjusted R Square
	0.40965158

	Standard Error
	0.058079875

	Observations
	52


	　
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.866969373
	0.022645561
	38.28429692
	1.03823E-38

	X Variable 1
	-1.00744675
	0.167006392
	-6.03238437
	1.94942E-07


As can be seen from the regression statistics above, adjusted R square is 41%. In other words, about 41% of the variation in the response variable can be explained by poor educational attainment of household head (not a high school graduate). T value of -6.032 indicates that poor educational attainment is significant in the explanation of the response variable. P value of 1.94942E-07 shows that null hypothesis is rejected at significant level of 1%.

One Variable Model (Difficult in Speaking English)
This regression analysis considers children who have difficulty in speaking English as the only explanatory variable. 
Regression model solved by Excel function: 

Y = -0.65422045 X2 + 0.761437718
	Regression Statistics

	Multiple R
	0.191736438

	R Square
	0.036762862

	Adjusted R Square
	0.017498119

	Standard Error
	0.074926969

	Observations
	52

	　
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.761437718
	0.019102252
	39.86114878
	1.46931E-39

	X Variable 1
	-0.65422045
	0.47358841
	-1.38141144
	0.17329482


Adjusted R square in this regression model is only 17%, which is much lower than that of poor educational attainment of household head. Also, T value of -1.38 indicates that children with difficulty in speaking English is not significant in the explanation of the response variable. Furthermore, P value of 0.17329482 shows that null hypothesis is accepted at significant level of 1%. Therefore, we would not consider children with difficulty in speaking English as a good predictor and eliminate it in our further analysis.

One Variable Model (Single Family)
Y = -0.99086326 X3 + 1.057514418
	Regression Statistics

	Multiple R
	0.77163737

	R Square
	0.59542423

	Adjusted R Square
	0.587332715

	Standard Error
	0.048559196

	Observations
	52


	　
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1.057514418
	0.037702367
	28.04901934
	2.96841E-32

	X Variable 1
	-0.99086326
	0.115508888
	-8.57824251
	2.14961E-11


Here, adjusted R square is 58.7% which is higher than that of the previous two. T value of -8.578 indicates that single family meets the requirement of two-tailed 95% significant t-test. P value of 2.14961E-11 shows a high probability that coefficient of single family is not zero.

One Variable Model (Grandchildren in the Care of Grandparents)
This regression analysis considers grandchildren in the care of grandparents as the only explanatory variable. 
Regression model solved by Excel function: 

Y = -2.8088624 X4 + 0.8754167
	Regression Statistics

	Multiple R
	0.6679008

	R Square
	0.4460915

	Adjusted R Square
	0.4350133

	Standard Error
	0.0568186

	Observations
	52


	　
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.8754167
	0.0228524
	38.307371
	1.008E-38

	X Variable 1
	-2.8088624
	0.4426419
	-6.3456769
	6.334E-08


For this regression model, adjusted R square is 0.45, which shows a little decrease compared with Single family. P value of 6.334E-08 is much closer to zero and T value of -6.35 indicates that grandchildren also meet the requirement of significant t-test. 

Three Variables Model (Education, Single and Grandchildren)
This regression analysis considers three explanatory variables showed above and the relevant regression model is: 

Y = -0.5219723 X1 + -0.6904454X3 + -0.416591X4 +1.0473727
  Where X1 for Education, X3 for Single and X4 for grandchildren.
	Regression Statistics

	Multiple R
	0.8362437

	R Square
	0.6993036

	Adjusted R Square
	0.68051

	Standard Error
	0.0427268

	Observations
	52

	　
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1.0473727
	0.0350364
	29.89386
	1.113E-32

	Education
	-0.5219723
	0.1475423
	-3.5377802
	0.0009068

	Single
	-0.6904454
	0.1490276
	-4.6330021
	2.779E-05

	Grandchildren
	-0.416591
	0.5063631
	-0.822712
	0.4147403


As can be seen from the regression statistics above, adjusted R square in this three variables model is 68.1%, which is the largest compared with the scenarios showed above. Based on t-stats and P-value, both of education and single have high possibility of carrying meaningful coefficients. However, grandchildren is not so significant in that both statistics for grandchildren fall out of significance at the 95% level. Therefore, grandchildren would be eliminated from the final model.
Final Regression Model (Education and Single only)
With elimination of grandchildren, the final revised regression model is: 

Y = -0.5595363 X1 + -0.7673532X3 +1.0566438
  Where X1 for Education and X3 for Single.
	Regression Statistics

	Multiple R
	0.8337046

	R Square
	0.6950634

	Adjusted R Square
	0.682617

	Standard Error
	0.0425857

	Observations
	52

	　
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1.0566438
	0.0330651
	31.956468
	1.787E-34

	Education
	-0.5595363
	0.1398363
	-4.0013664
	0.0002126

	Single
	-0.7673532
	0.1156795
	-6.6334403
	2.453E-08


Adjusted R square in final model is 68.3%, which is a little bit higher than that of three variables model. Both of the coefficients for education and single have a P-value with closed to zero. Also, the t-test for both variables meets the requirement of significance at the 95% level. Furthermore, F-test, which indicates the ratio of explained variance to unexplained variance, increases to 55.8, compared with 37.2 of three variables model. 
Conclusion
In the final model, adjusted R square in final model is 68.3% which means about 68.3% of the variation in the response variable can be explained by education and single. However, in other words, the predictive ability for these two variables is not sufficient in that there exists about 32% of the variation in the response variable can not be explained. Therefore, to enhance the accuracy of the predictive model, other variable must be incorporated such as the percentage of students absent from school, the time that students spend on watching TV.
