Statistics 177

Chapter 8: Hypothesis Test (40pts)
1. In a study of 30 MCC students, it was found that the mean number of credits students are taking this semester was __11.3____ and a standard deviation of ___3.58___.  Use a .05 significance level to test the claim that the average number of credits students take per semester is less than/greater than (choose one) the school average of 9.2.

Be sure to show your work to receive full credit (10pts each)
1. Identify the claim, null and alternative hypothesis 
The claim is that the mean number of credits the students ae taking is different from 9.2.
The null hypothesis is that the average of the number of credits taken by the students is equal
 to 9.2.
the alternative hypothesis is that the mean number of credits taken by the students is greater than 9.2.

2. Calculate the p-value
Since the population standard deviation is not known, the t statistics will be used to carry out the upper tailed test for the hypothesis. The test is carried out at the 0.05 levels of significance.
 xbar=11.3; this is the sample mean
mu0=9.2; the population mean.
 n = 30
s = 3.58 # sample standard deviation
t = (xbar-mu0)/(s/sqrt(n))
t = (11.3-9.2)/ (3.58/(30))

 t # test statistic
		t=3.2129
		0.00160541
The p-value for the upper tailed t-statistic at the 0.05 levels is 0.00161
3. State your conclusion and why

Reject the null hypothesis, this is because the p-value of 0.00161 is less than 0.05, this provided a basis for rejection of the null hypothesis.

4. Write a brief statement explaining your findings

The test provides sufficient evidence against the null hypothesis that the mean number of credits taken by the students is equal to 9.2. it can therefore be concluded that the average is greater than 9.2.  The average number of credits taken by the students might have changed and is now greater than 9.2.













Chapter 10: Explore the connection between the two variables.  (60pts)

1. Create a scatterplot (use technology – do not create by hand) of the data you collected for “Number of Hours Worked this Semester” and “Number of Credits Taking this Semester”.  Let “Number of Credits Taking this Semester” be the predictor variable (x) and “Number of Hours Worked this Semester” be the response variable (y).

a. Create a scatterplot and draw the line of “best fit” (trend line).  (6pts)









b. Determine the equation of the best fit line. (6pts)
The equation of the line of best fit is;
  		Number of hours worked per week = 14.873-0.01236X

c. Identify the correlation coefficient (r).  Describe your correlation (8pts)

	 
	Number of credits taking this semester
	Number of hours worked per week

	Number of credits taking this semester
	1
	

	Number of hours worked per week
	-0.00331
	1




The correlation coefficient is -0.00331, this is a very weak negative correlation.  This correlation is not significant since it is almost equal to zero.  An increase in the number of hours work is very loosely connected to the number of credits taken by the student.

d. Make a prediction.  Choose a value of x (within the range of the original data) and calculate the value of y.  Estimate the proportion of variation in “y” that is explained by the variation in “x”. (10pts)
Number of hours worked per week = 14.873-0.01236X
The predictions can be derived using the equation of the line of best fit.

Taking an arbitrary point in the range of the number of credits taken, say 15, the corresponding number of hours worked can be obtained as;
	Number of hours worked per week = 14.873-0.01236*(15) = 14.6876 hours.
The proportion of variation in the number of hours worked that is explained by the number of credits taken is given by the R-squared. The r-squared value for the model is 1.09E-05. This amount of variation is almost insignificant.




2. Create a scatterplot (use technology – do not create by hand) of the data you collected for “Number of Credits Taking this Semester” and “Distance Traveled to MCC”.  Let “Number of Credits Taking this Semester” be the predictor variable (x) and “Distance Traveled to MCC” be the response variable (y).

a. Create a scatterplot and draw the line of “best fit” (trend line).  (6pts)




b. Determine the equation of the best fit line. (6pts)
	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.424538
	
	
	
	
	
	
	

	R Square
	0.180233
	
	
	
	
	
	
	

	Adjusted R Square
	0.150955
	
	
	
	
	
	
	

	Standard Error
	5.157528
	
	
	
	
	
	
	

	Observations
	30
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	163.7511
	163.7511
	6.156037
	0.019371
	
	
	

	Residual
	28
	744.8025
	26.60009
	
	
	
	
	

	Total
	29
	908.5537
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	15.65085
	3.163837
	4.946793
	3.21E-05
	9.17002
	22.13167
	9.17002
	22.13167

	Number of credits taking this semester
	-0.6632
	0.267298
	-2.48114
	0.019371
	-1.21074
	-0.11567
	-1.21074
	-0.11567




The equation of the line of best fit;
Miles travelled to get MCC=15.651-0.6632X

c. Identify the correlation coefficient (r).  Describe your correlation (8pts)

	 
	Number of credits taking this semester
	Miles travelled to get MCC

	Number of credits taking this semester
	1
	

	Miles travelled to get MCC
	-0.42454
	1




[bookmark: _GoBack]The correlation coefficient between the miles walked to get MCC and the number of credits taken is negative, a value of -0.4245.  this is a moderate negative correlation; this correlation is significant since an increase in the number of credits taken would be associated with a considerable reduction in the Distance Traveled to MCC.


d. Make a prediction.  Choose a value of x (within the range of the original data) and calculate the value of y.  Estimate the proportion of variation in “y” that is explained by the variation in “x”. (10pts)


Assuming that the number of credits taken by the student are 18, the corresponding value of the miles travelled to MCC is obtained using the line of best fit as;


		Miles travelled to get MCC=15.651-0.6632*(18) = 3.7134 miles.

The r-squared for the line of best fit is 0.18023, this implies the regression model with the number of credits taken as the independent variable explains up to 18.023% of the variability in the distance travelled to MCC. The p-value for the parameter of -0.6632 associated with the number of credits taken is 0.019371, this value is significant at the 0.05 levels, which implies that the number of credits variables has a significant negative influence on the miles travelled to MCC.
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