Empirical Exercise
The assignment below uses Excel for computation and conducting the various analysis described.
1. Descriptive Statistics
	Descriptive Statistics
	Years of Education Completed
	Base Year Composite Test Score.
	County Unemployment rate in 1980
	State Hourly Wage in Manufacturing in 1980
	Distance from 4yr College in 10's of miles
	Avg. State 4yr College Tuition in $1000's

	Minimum
	12
	28.95
	1.4
	6.59
	0
	0.4342

	1st Quartile
	12
	43.8675
	5.6
	8.26
	0.4
	0.67321

	Median
	13
	51.39
	7.2
	9.92
	1
	0.903

	Mean
	13.8293
	51.0020
	7.6549
	9.5565
	1.7249
	0.91314

	3rd Quartile
	16
	57.965

	9.1
	10.28
	2.5
	1.15242

	Maximum
	18
	71.36
	24.9
	12.15
	16
	1.4042



The results of the median and the mean are supposed to be similar if the data used forms a symmetrical graph. However, the two can differ. When the median is higher than the mean, we say there is negative skewness and when the mean is higher, there is positive skewness.
The values of the mean and the median are checked to see whether there exist outliers. Outliers mean some values do not fall under the range between the highest and the lowest values. According to the above values, there are only two cases where the median is higher than the mean while the mean is higher in the rest of the cases. Hence showing that there exist outliers between most of the variables.



2. Correlation
Correlation checks for the relationship existing between two variables. In the case here, correlation Is tested to check for the association between the Years of Education Completed which is the dependent variable and the other independent variables. Correlation is done using individual variables one at a time and the results are displayed in tabular form as follows;
	Correlation Between Education and
	Value
	Remark

	Base Year Composite Test Score.
	0.47600
	Weak Positive Correlation

	County Unemployment rate in 1980
	-0.00972
	Weak negative correlation

	State Hourly Wage in Manufacturing in 1980
	0.021937

	Weak Positive correlation

	Distance from 4yr College in 10's of miles
	-0.08631

	Weak negative correlation

	Avg. State 4yr College Tuition in $1000's
	0.057108

	Weak Positive Correlation



A positive correlation implies that a rise in the independent variables consequently leads to an increase in the dependent variable while a negative correlation means that an increase in the independent variable leads to a decrease in the independent variable. The vice versa is also correct.
Using the correlation results above, we can tell that the variable Base Year Composite Test Score best explains the dependent variable Years of Education Completed. Though the correlation is not greater than 0.5, a rise in the Base Year Composite Test Score leads to an increase in the Years of Education Completed. However, that is a weak positive correlation meaning that the changes occur but happen gradually.
3. Regression of dummy variables on the dependent variable (Years of Education Completed.)
In the dataset provided, some of the variables are in the form of categorical data. The data is represented in numeric. Some of these variables are gender, race, income, house ownership, location of the school and the education level of the parents. These variables are expanded to 8 dummy variables; female, black, Hispanic, dadcoll, momcoll, incomehi, ownhome and urban.
To get which group has the higher years of education, a regression analysis is conducted. The regression guides to answer the hypothesis that all dummy variables have a significant change on the Years of Education Completed. The analysis is conducted using each individual at a time and the findings are explained. There are a few results to be checked to make conclusions of The R2 value indicates that a specific percentage of the variation in the Years of Education Completed can be explained by the model containing all the variables and, in the case, here, dummy variables. The adjusted R2 helps to understand whether the model can be used to predict the dependent variable. The results of the coefficient checks on the correlation between the two variables.
From the results of the regression, the results with high R squared are picked as the most significant dummy variables in explaining the dependent variable. Among the most significant variables are Dadcol, momcol and the household income with the results of R squared as 8.625%, 5.44% and 4.7199% respectively. In these cases, the coefficient of correlation is also positive with all having a strong positive correlation.

4. Regression on All dummy Variables
Multiple linear regression is conducted on all dummy variables against the dependent variable (Years of Education Completed). The results are explained and compared to the results of the regression on individual categorical variables.
The regression model after fitting the categorical variables is;

Following the data used, the output is as follows:
B0 (Intercept) =13.23878
 B1 (Female) =0.065245
 B2(Black) = -0.29195
 B3(Hispanic) = 0.009462
 B4(Dadcoll) = 0.880553
 B5(Momcol) = 0.605366
 B6(Ownhome) = 0.240974
 B7(Urban) = 0.115759
B8 (Incomehi) = 0.425327
When all the explanatory variables are used together, there is a higher probability of causing change on the Years of Education Completed than it is when the regression is done on the individual variable. The R squared is 0.117809 meaning that 11.7809% of the variation in the Years of Education Completed can be explained by the model containing all the dummy variables.
If a contingency table could be drawn, it could verify that an association of two variables or more explains the dependent variable much more than it is explained by a single variable. It is only in the black where the coefficient is negative meaning that it is not statistically significant in determining the means of the changes in the dependent variable.

5. Effect of Base Year Composite Test Score on College Distance
The Base Year Composite Test Score is a sample of scores given to students as achievements.
Simple linear regression is conducted to check on the effect of the base year composite test on the education level of students.
The R squared is 0.22658 meaning that 22.658% of the years of education can be explained by the model containing the Base year composite score as the explanatory variable.
The equation of the model is as follows;

Where Y is the Years of Education.
The equation means that a change of one unit in the Base Year Composite Test Score leads to a marginal change of 0.097906 on the Years of Education Completed.
The p-value generated is 5.7339E-214, a value less than 0.05 which is the set significance level. A p-value less than the significance level means that the variable is statistically significant. From the results, there is a higher percentage of variation of the years of education by the Base Year Composite Test Score as was due to the dummy variables used. That shows that the independent variable is significant. The correlation between the two variables is positive thereby confirming that there exists a positive relationship between the two variables.

6. Effect of Continuous Variables on the Years of Education
Multiple linear regression is conducted to check on the effect of the continuous variables on the year of education. The continuous variables expressed against the year of education are; bytest, cue80, stwmfg80, dist, and tuition. All the p-values of the five variables are less than 0.05 which is that of the 95% confidence level meaning that they are all statistically significant.
The R squared is 0.232663 meaning that 23.2663% of the year of education for the students could be explained by the five continuous variables.
An increase in the variables for prediction is important because it reduces the bias of individual effect on the predictor variable. The use of continuous variables show that incase of prediction, we are likely to obtain a more accurate value than when the Base Year Composite Test Score. Here, the adjusted R squared is 0.231651 meaning that 23.1651% of the prediction can be obtained by the model containing the continuous variables.
7. T statistic 
The t-test statistic is obtained by dividing the coefficients of the regression by individual standard errors. A table is drawn below to show the comparison between the coefficients of the variables and their t-stats;
	Variable
	Coefficient
	 t stat

	bytest
	0.099197
	33.21872

	Cue80
	0.02219
	2.213967

	Stwmfg80
	-0.04412
	-2.14006

	dist
	-0.06187
	-4.78693

	Tuition 
	-0.2374
	-2.37866



The results show that the corrected t statistics are higher than that of the initial coefficients. The t stats are good to use since with the removal of the errors within the coefficients, the predicted dependent variable would be more accurate and precise. All, however, maintain that the same signs and are said to be statistically significant.
If the t stats are to be used in place of the initial coefficients, the equation would be in the form;
41.15142

8. F Test
The F test plays a similar role with the R squared because they both check for the importance of including the independent variables in the prediction of the dependent variable. However, the F test is a single value unlike that previously of t statistic. The F test statistic in all critical values at 1%, 5%, and 10% is 229.8319. The significance F is 7.8198E-215. It is less than all the critical values given during the regression. Therefore, the null hypothesis of the F test is rejected to conclude that the model fits better to predict when more predictor variables are included.
9. Multiple Regression inclusive of all independent variables.
Multiple linear regression is carried out on all variables including the categorical and the continuous variables. 
From the results of the multiple regression, all variables are significant since all p-values are less than 0.05. That makes them statistically significant for prediction of the Year of Education. It is only the location of the school and the average state of 4year college tuition in $1000’s that are not statistically significant.
A table below is drawn to express the significance of the explanatory variables and their effect on the dependent variable (year of education)
	Variable
	Coefficient

	female
	0.143922

	black
	0.338367

	hispanic
	0.349177

	bytest
	0.093069

	dadcoll
	0.574015

	momcoll
	0.37867

	ownhome
	0.143258

	urban
	0.065166

	cue80
	0.02826

	stwmfg80
	-0.04263

	dist
	-0.03259

	tuition
	-0.18483

	incomehi
	0.374115





  
  

 The results imply that a change of a single unit in the gender has a positive change of 0.143922 in the year of education.
From the results above, the variable which is the highest predictor variable on knowing the Year of education is the level of the education of the father. The variable is coded 1 if the father is a college graduate and 0 if the father is not a college graduate.
10. Multicollinearity
A virtual variable is created in the following formula (1- female) and it is named ‘male’. A correlation is conducted between the two variables and shows a value -1. That means that there exists a strong relationship between the female variable and the male variable created. That is an econometric problem called multicollinearity. Analysis should not be conducted where two variables exhibit a strong association since the results will not be correct.
After conducting two regression analyses; one on the female on the year of education and the other on male on the year of education, most of the results emerged the same. The R squared, adjusted R squared, F, and the p-values are all similar. The coefficient of the line B1 differs with 0.008116 representing the new variable male while -0.008112 is for the original female.
