[bookmark: _GoBack]BUS 203 Final Exam DUE WEDNESDAY 12/19/18 at 10:00 am in class AND in person Fall 2018 Professor: George Andreadis

Please note that by completing this exam you are stating that you are doing your OWN WORK and using your own words and opinions as well as calculations when answering these questions. For essays use your own words and opinions as well as real examples. Remember to also sketch and shade your regions where applicable.
NOTE: IT IS IMPORTANT TO DISCUSS YOUR ANSWERS AND SHOW YOUR CALCULATIONS INCLUDING KEYSROKES FOR FULL CREDIT.  DO NOT JUST PROVIDE ANSWERS WITHOUT THE WORK AND EXPLANIONS. FOR EXCEL PROVIDE (UPLOAD) THE ORIGINAL SPREADSHEET. 
THIS EXAM SHOULD BE SUBMITTED IN CLASS AND IN PERSON AS A WORD DOCUMENT/EXCEL BY THE DUE DATE AND TIME. THERE ARE NO EXTENSIONS.
NAME:______________________________ ID:__________________________________
GRADING: [Problems=80%, Essays 20% (10% Each)]
Chapter 9 Confidence Intervals, also sketch regions and note the confidence intervals. 

  Problem 1:
	
	Health insurers and the federal government are both putting pressure on hospitals to shorten 
the average length of stay (LOS) of their patients. In 2016, the average LOS for non-heart 
patients were 4.6 days. A random sample of 20 hospitals in one state had a mean LOS for 
non-heart patients in 2000 of 3.8 days and a standard deviation of 1.2 days. Calculate 
the 95 and 90 percent confidence intervals for the population mean LOS for non-heart 
patients in these hospitals in 2010. Briefly compare and discuss.
--------------------------------------------------------------------------------------
	Problem 2:
A random sample of 121 checking accounts at a bank showed an average daily balance of $280. 
The standard deviation of the population is known to be $66. Discuss your results. 
	a.


	Is it necessary to know anything about the shape of the distribution of the account balances in order to make an interval estimate of the mean of all the account balances? Explain.

	b.
	Find the standard error of the mean.

	c.
	Give a point estimate of the population mean.

	d.
	Construct an 90% and 95% confidence interval for the population mean. Compare.

	
	








Chapter 10 One Sample Hypothesis Tests & Chapter 11 Two Sample Hypothesis Tests
Problem 3:
Textbook problem 46 on page 384. Show all work and briefly discuss. 
------------------------------------------------------------------------------------
Problem 4:
	The Department of Economic and Community Development reported that, in 2015, 
the average number of new jobs created per county was 450. The department also provided the 
following information regarding a sample of 5 counties in 2016.



		County
	 New Jobs
Created In 2016

	A
	410

	B
	480

	C
	407

	D
	428

	E
	400



	a.
	Compute the sample average and the standard deviation for 2016.

	b.
	We want to determine whether there has been a significant decrease in the average number of jobs created. Provide the null and the alternative hypotheses.

	c.
	Compute the test statistic.

	d.
 
	Compute the p-value; and at the 5% level, test the hypotheses. Assume the population is normally distributed. What is expected?





==============================================================
	Problem 5: The average gasoline price of one of the major oil companies has been $2.20 per gallon. Because of cost reduction measures, it is believed that there has been a significant reduction in the average price. In order to test this belief, we randomly selected a sample of 36 of the company's gas stations and determined that the average price for the stations in the sample was $2.14. Assume that the standard deviation of the population (σ) is $0.12.

	a.
	State the null and the alternative hypotheses. State Type I and Type II errors.

	b.
	Compute the test statistic.

	c.
	What is the p-value associated with the above sample results?

	d.
	Using α = .05, and .10 to test the company's claim to compare and discuss your work. 






	===============================================================



	Problem 6: Cars, Inc., has been manufacturing small automobiles that have averaged 50 miles per gallon of gasoline in highway driving. The company has developed a more efficient engine for its small cars and now advertises that its new small cars average more than 50 miles per gallon in highway driving. An independent testing service road-tested 64 of the automobiles. The sample showed an average of 51.5 miles per gallon with a standard deviation of 4 miles per gallon.

	a.

	Formulate the hypotheses to determine whether or not the manufacturer's advertising campaign is legitimate.

	b.
	Compute the test statistic.

	c.


	What is the p-value associated with the sample results and what is your conclusion? Let α = .05 and .01. Briefly discuss your thoughts about the campaign. 





------------------------------------------------------------------------------------------------------
Problem 7: An automobile manufacturer stated that it will be willing to mass produce electric-powered cars if more than 30% of potential buyers indicate they will purchase the newly designed electric cars. In a sample of 500 potential buyers, 160 indicated that they would buy such a product.
	a.
	State the hypotheses for this problem. List the Type I and Type II error.

	b.
	Compute the standard error of Population Proportion.

	c.
	Compute the test statistic.

	d.


	At the 10% level of significance, what is your conclusion? Should the manufacturer produce the new electric-powered car? Why? Any change to a  a 1% level of significance? 


---------------------------------------------------------------------------------
Chapters 13 and 14 Regression
Problem 8:
Textbook 64 on page 487. Remember also to discuss and give your opinions on your results. 
-----------------------------------------------------------------------------------
Problem 9:
Problem 3. The owner of a retail store randomly selected the following weekly data on profits and advertising cost. (Hint: put these numbers into excel and run a regression)
	Week
	Advertising Cost ($)
	Profit ($)

	1
	    0
	200

	2
	  50
	270

	3
	250
	420

	4
	150
	300

	5
	125
	325



	a.



	Write down the appropriate linear relationship between advertising cost and profits. Which variable is the dependent variable? Which variable is the independent variable?

	b.
	Develop the least squares estimated regression equation.

	c.
	Predict the profits for a week when $200 is spent on advertising.

	d.

	Using a t test at the 1% level of significance, test to determine if the relationship between advertising costs and profits is statistically significant. Discuss your results.


----------------------------------------------------------------------------------

Problem 10:
Textbook problem 26 on page 537. Also, perform a global test and p-value test to determine your decision. Remember also to discuss and give your opinions on your results.
--------------------------------------------------------------------------------
Problem 11:
The prices (in $) of D. Inc. stock (y) over a period of 12 days, the number of shares (in 100s) of company's stocks sold (x1), and the volume of exchange (in millions) on the New York Stock Exchange (x2) are shown below. Discuss the important use of regression with this problem. 

	Day
	(y)
	(x1)
	(x2)

	1
	87.50
	950
	11.00

	2
	86.00
	945
	11.25

	3
	84.00
	940
	11.75

	4
	83.00
	930
	11.75

	5
	84.50
	935
	12.00

	6
	84.00
	935
	13.00

	7
	82.00
	932
	13.25

	8
	80.00
	938
	14.50

	9
	78.50
	925
	15.00

	10
	79.00
	900
	16.50

	11
	77.00
	875
	17.00

	12
	77.50
	870
	17.50



	
	 
	 
	 
	 
	 

	​
	df
	SS
	MS
	F
	Significance F

	Regression
	2
	118.8474
	59.4237
	40.9216
	0.0000

	Residual
	9
	13.0692
	1.4521
	 
	 

	Total
	11
	131.9167
	​
	​
	 

	 
	 
	 
	 
	 
	 

	​
	Coefficients
	Standard Error
	t Stat
	P-value
	 

	Intercept
	118.5059
	33.5753
	3.5296
	0.0064
	 

	(x1)
	-0.0163
	0.0315
	-0.5171
	0.6176
	 

	(x2)
	-1.5726
	0.3590
	-4.3807
	0.0018
	 

	 
	 

	a.
 


	Use the output shown above and write an equation that can be used to predict the price of the stock. You can also rerun the regression output using excel but putting all the information provided about into excel. 

	b.
	Interpret the coefficients of the estimated regression equation that you found in Part a.

	c.

	At a .10 level of significance, determine which variables are significant and which are not.

	d.           
	Perform a global Test (F Text) and p-value test to determine your decision. 

	e.



	If on a given day, the number of shares of the company that were sold was 94,500 and the volume of exchange on the New York Stock Exchange was 16 million, what would you expect the price of the stock to be?


======================================================
12. Essays. Choose ANY TWO of the following essays. The length of the response should be one page one side singled spaced. Please provide your OWN opinions and examples not textbook definitions. 
A. Hypothesis testing is one of the most important and widely used topics in statistics. It is a statistical procedure that is used to provide evidence in favor of some statement or claim hence the word hypothesis. Please provide a real-world example of how you would use the hypothesis test, also listing one of the benefits and one concern that you may have with it. 

B. A confidence interval for a population mean is a region around the sample mean that we are fairly sure or confident in this case, that this interval contains a population mean. This is the confidence level. This level is a percentage of how confident we are that the interval contains the population mean. When statistically estimating possible outcomes this level of interval is extremely important especially if you plan on making a predication and calling an election result for example based on a 95% confidence interval, with a margin of error of 5% as another example. Please provide an example of a confidence interval and how it can be used, listing also an advantage and disadvantage associated with it. 

C. Regression is a very widely used statistical technique in business (among other areas) to make important business decisions. This is the study of relationships between one or more variables. Individuals compare dependent variables and independent variables  attempt to describe and predict the best possible outcomes. Multiple regression usually more realistic uses more than one independent variable, which is a better predicator. This makes multiple regression a little more useful than simple regression Provide a real use of each regression model (simple and multiple) and what the problem is trying to determine/predict along with one strength and one weakness of those examples. 
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