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Econometrics Final
Part 1[10 points]
a) What is the t-statistic for the estimate of ? Given that our sample is large, how is the t-statistic distributed? How do you know this?

Since we have a larger sample, the sampling distribution of the t-statistic follows a normal distribution.  That is as n increases, the estimated sample variance, S tends to the true population parameter, , and hence t as well tends to the expected z statistic reducing the spread of the t distribution towards the bell-shaped curve as in the usual normal distribution. As a rule of thumb, for sample size above 30 subjects, the distribution tends to normal.
b) Is  significant at the 5% level? How do you know? Why did you make the comparison you did to answer this?
The Z-statistic is at 5% level of significance for a two-tailed test is 
Since the statistic calculated (2.03) is greater than 1.96, the  is statically significant at a 5% level of significance. A comparison is made against the Z- critical value at 5% level since we assume the distribution of the t-statistic obtained in a to follow a normal distribution.  
c) How do you interpret ?
Since , which is the coefficient of a product of two variables, N.J. and November, is positive, it indicates that the increased minimum wage rate in New Jersey to $ 5.05 on April 1, 1992, attracted the unemployed and resulted to increased employment levels in New Jersey after the increase in the wage rate.

d) Why were (some) economists surprised by this result
This is because the wage rate does not guarantee increased employment since the increased wage rate implies that the cost of production is high. In such a case, firms may find it worthwhile, holding fewer employees. Hence this occurrence might seems to be paradoxical to some economists.    
Part 2: [30 Points] 
a) Download the current population survey (CPS) data and codebook from Sakai. This data set is a random sample of individuals from the 2012 CPS.
b) First write a sentence or two describing the CPS (google CPS data to learn about it, be careful about plagiarism)
The Current Population Survey (CPS) is the national statistical survey conducted in the United States done monthly pertaining to employment (CHAPPELOW J, 2019). The survey is sponsored by the U.S. Bureau of Labor Statistics (BLS) and the U.S. Census Bureau (Census). It covers a representative sample of approximately 60,000 households focusing on employment status and demographic characteristics of individuals age 15 years and above.
c) Read the data into R studio what was the percentage mean number of children under the age of 5, what percentage of the respondents are male?
Table 1
	
	1 child under age 5
	2
	3
	No children under age 5

	Frequency
	56
	29
	2
	913

	Proportion
	0.056
	0.029
	0.002
	0.913



913 respondents reported having a number of own children under age 5 in the household, which was equivalent to a percentage of 91.3%, as shown in table 1.
Table 2:Gender distribution (No of children Under the age of 5) 
	
	Gender
	Total

	
	Female
	Male
	

	Frequency
	461
	452
	913

	Proportion
	50.49%
	0.49.51%
	100%



Out of a total of 913 respondents, 452 participants were men with an equivalent percentage of 49.51%.
d)  What statistical questions could you answer using the data provided (tow variables) 3 example
(i) Is there a significant relationship between gender and educational attainment? 
(ii) Do the number of own family members in a household determine the state of ownership of dwelling? 
(iii) Is there a significant linkage between race and employment status?
e) Choose one question
Choosing question the last question; 
Null hypothesis: There is no statistically significant relationship between race and employment status.
Alternative hypothesis: There is a statistically significant relationship between race and employment status.

f) Test the above hypothesis, and state your conclusion
Since both selected variables are categorical, the chi-square test can be used to test for independence. Pearson's Chi-squared statistic at 176 degrees of freedom was found to be 131.86. Since its associated p-value was found to be 0.9946, which is greater than 0.05, we fail to reject the null hypothesis and conclude that race and employment status are statically independent at a 5% level of significance. 
Part 3 [60 points] Choose your own adventure
There are a lot of interesting potential associations to estimate in the NJ HEALTH 10000 dataset. One interesting dependent variable is the average number of alcoholic drinks someone has. Ask an interesting question using this data about an association between average drinking and some independent variable. Run the univariate regression, which shows this association. Create a new table (similar to the one in homework 2) that shows the univariate relationship in column 1. How do you interpret the coefficient? Is it statistically significant? 
What other variables might be determinants of drinking? Might they cause omitted variable bias (why or why not)? Choose one variable (or set of variables) that might cause OVB that is also included in the dataset and add it to your regression. Run this new regression and add it to column 2. How do you interpret the new results.?
Write up your answer to part 3 as if it were a short paper investigating your question- state the question of why it is interesting to show table state and explain the results answering questions above. (Approximately 1 page)


Solution 
Unchecked alcohol consumption can be detrimental to human health. According to the World Health Organization (WHO) (2014), its goals entail improving both health and social outcomes in the population by lessening the health and social burden induced by abusive alcohol usage. Alcoholic drinks are linked to risks of health conditions, such as liver cirrhosis, addiction, and physical problems such as injuries (Parry & Rehm, 2013). It is, therefore, important to understand the possible factors associated with excessive alcohol consumption. This paper seeks to investigate whether an average number of alcoholic drinks per day is associated with age and highest grade completed. This study utilized the New jersey Health data with a random sample of 1000 New Jersey Respondents from the CDCs Behavior Risk factors surveillance system.  
Research Question 
(i) How does the average number of alcoholic drinks per day vary with the age of an individual?
(ii) How does the average number of alcoholic drinks per day vary with education level?
Research Hypotheses 
(i) There is no significant association between the number of alcoholic drinks per day and the age of an individual.
(ii) There is a significant association between the average number of alcoholic drinks per and highest grade completed.



Table 3: Regression Analysis
	
	Column 1
	Column 1

	Age
	-0.02*          (-5.23)
	-0.02*         (-5.58)

	EDUC
	
	-0.22***      (-4.66)

	Intercept
	2.75
	3.94

	N
	1000
	1000

	Adj. R-Square
	0.0257
	0.0456

	F
	27.38
	24.84

	df_m
	1
	2

	df_r
	998
	997

	p-value
	2.038e-07
	2.963e-11


t- statistics are in parentheses
* p-value less than 0.05

From table 3, we can deduce the following univariate equation;

Where; Y is the average number of alcoholic drinks per day
	X is the age
The coefficient of age was found to be – 0.02. This is an indication that older people are likely to consume a smaller average number of alcoholic drinks per day. That is, the two variables are negatively correlated.  Since the t statistic associated with the coefficient of age was found to be -5.23 with an associated p-value less than 0.05, the association between the two variables is statistically significant at a 5 % level of significance.
The value of R-Square of 2.57%, indicating the variation in the number of alcoholic drinks per day explained by age, is quite small. This is due to the cause of omitted variable bias. That is, there are other determinants of the explained variable excluded in the model. Factoring in age, the following multiple regression model was deduced, as indicated in column 2 

Since p-values associated with the t-statistics of their respective coefficients were less than 0.05, as shown in Table 1, both null hypotheses were rejected. This leads to the conclusion that age and highest grade completed are significantly and negatively correlated with the number of alcoholic drinks consumed per day by an individual.
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