MS 251: Statistical Analysis for Business Decisions
Practice Final Exam
1. The following data were collected representing the age (months) and height (inches) of a child.

	age
	height

	36
	86

	48
	90

	51
	91

	54
	93

	57
	94

	60
	95


Use this information to answer the following questions:

A) What is the least squares regression line?

B) How much does the child grow each month?

C) What is the R2?  What does it mean?

D) What is the standard error estimate?

E) Can we conclude at the alpha=.05 significance level that there is a linear relationship between age and height?

2. A college is considering a new core curriculum requirement that would require all undergraduates to study a foreign language.   The student newspaper plans to interview several faculty members and report their opinions.  Suppose that in fact 60% of the faculty support the language requirement. 

A)
If the newspaper interviews 5 faculty members, what is the probability that a majority (that is 3 or more) oppose the language requirement?  (Assume that the faculty members are chosen at random.)

B)
What is the expected value of the number of faculty members who oppose the requirement? (Assume n=5)
C)
What is the standard deviation of the number of faculty members who oppose the requirement? (Assume n=5)

(HINT:  The answer can be split into successes or failures.  The probability of a success is the relative frequency in the population.  Early in the course we had a tool to answer these types of questions.)

3. To determine if the mean nicotine content of a brand of cigarettes is greater than the advertised value of 1.4mg the following test was performed: 
Ho (=1.4

HA (>1.4

A test statistic of z=2.42 was obtained.

A) Is the result significant at the 5% level?

B) Is the result significant at the 1% level?

C) Why would the researcher use a z test over a t-test?

4 Consider the following multiple regression output relating sales to the following types of advertising spending: Direct, Newspaper, and TV.

A) What is the R-Square?  What does it mean?
B) Is there evidence of a linear relationship between Television advertising and sales?  Explain.
C) Interpret the coefficient for newspaper advertising.
D) Which variable has the largest impact on sales?

	SUMMARY OUTPUT
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.42929
	
	
	
	
	
	
	

	R Square
	0.18429
	
	
	
	
	
	
	

	Adjusted R Square
	0.055494
	
	
	
	
	
	
	

	Standard Error
	2.693857
	
	
	
	
	
	
	

	Observations
	23
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	
	df
	SS
	MS
	F
	Significance F
	
	

	Regression
	3
	31.15077
	10.38359
	1.430865
	0.264921
	
	
	

	Residual
	19
	137.8804
	7.256864
	
	
	
	
	

	Total
	22
	169.0312
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

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

	Intercept
	12.54064
	5.664212
	2.214013
	0.039255
	0.685303
	24.39598
	0.685303
	24.39598

	Direct
	0.468493
	1.879343
	0.249286
	0.805815
	-3.46502
	4.402003
	-3.46502
	4.402003

	Newspaper
	3.576313
	1.748204
	2.045707
	0.054882
	-0.08272
	7.235347
	-0.08272
	7.235347

	Television
	0.421858
	2.270903
	0.185766
	0.854597
	-4.3312
	5.174914
	-4.3312
	5.174914

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Answers:

For question one, your answers should match this regression output.

	SUMMARY OUTPUT
	
	
	

	
	
	
	
	

	Regression Statistics
	
	
	

	Multiple R
	0.994377
	
	
	

	R Square
	0.988785
	
	
	

	Adjusted R Square
	0.985981
	
	
	

	Standard Error
	0.387298
	
	
	

	Observations
	6
	
	
	

	
	
	
	
	

	ANOVA
	
	
	
	

	
	Df
	SS
	MS
	F

	Regression
	1
	52.9
	52.9
	352.6667

	Residual
	4
	0.6
	0.15
	

	Total
	5
	53.5
	
	

	
	
	
	
	

	
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	71.95
	1.052972
	68.3304
	2.75E-07

	Age
	0.383333
	0.020412
	18.77942
	4.73E-05


2. A=.3174, B=3, C=1.2
3.  A=Yes, B=no, C. In order to use a z test, the population variance must be known.  Otherwise, the test is a t test.

4.  A.  18%.  It means 18% of the variation in sales is explained by the variation in the variables in the regression model.  B.  No, low t-stat, high p-value.  C.  Every dollar of newspaper advertising results in an increase of 3.58 dollars in sales.  D.  Newspaper advertising because it has the largest coefficient.
