MATH 6301 – Statistics for Research

Module 4a Form E

You will need your text (for tables) and SPSS. Save this test as a Word or rtf document and then respond right into the test, including any copying any SPSS output into the document. When you have finished the test, attach your results to an email and send it to me at math6301@utpb.edu, with subject line Module 4a yourname.
1. In a recent poll, incumbent city council candidate Iam N. deMoney was favored by 780 of 1500 registered voters. Find the 95% confidence interval for the true proportion of registered voters favoring deMoney. The same poll revealed that 700 of the 1500 favor challenger Anita Job. (The other voters polled had no favorite or mentioned another name.) Find her 95% confidence interval. Do you feel confident in predicting the outcome of this election? Explain.

DeMoney

Phat = 780/1500=0.52

Est.var.= 0.48*0.52/1500

SE =  sq.rt. of 0.0001664 = 0.0128

C.I =   0.48 – (1.96*0.0128) =0.455


0.48 + (1.96*0.0128) = 0.505           (0.455, 0.505)

Job

Phat = 700/1500 = 0.46

Est.var. = 0.46*0.54/1500

SE = sq.rt. of 0.0001656 = 0.0128

C.I. =  0.46 – (1.96*0.0128) = 0.447


0.46 + (1.96*0.0128) = 0.472
(0.447, 0.472)

This is a close race, and after reviewing the confidence intervals, it would be to close to predict the outcome of this election.  

2. A manufacturer of replacement bulbs for LCD projectors claims a 1000 hour average life time for the bulbs. This is important, since the bulbs sell for around $300 each. Concerned that the claim may not be valid because of a recently discovered problem in the manufacturing process, the company decides to test it. Ten bulbs are randomly selected from a production run, each is burned until it fails, and its lifetime recorded. Here are the ten lifetimes, in hours.

  991  989  948  1005  980  957  968  993  991  927  

What do these 10 lifetimes suggest about the manufacturer’s claim? Be specific about assumptions, hypotheses being tested, test statistic used, and the critical region for your test. Interpret the results of your test in regard to the claim of the bulb manufacturer. (You may do this test by hand or get SPSS to do it for you. If you use SPSS, please provide the output it produces along with your interpretation of the results.)


One-Sample Statistics

	 
	N
	Mean
	Std. Deviation
	Std. Error Mean

	LCDbulbs
	10
	974.9000
	24.41061
	7.71931



One-Sample Test

	 
	Test Value = 10

	 
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	Lower
	Upper

	LCDbulbs
	124.998
	9
	.000
	964.90000
	947.4377
	982.3623


The average lifetime for LCD light bulbs is 1000 hrs.

α = 0.05

X = r.v. The average life of an LCD light bulb

µ

H 0 : µ = 1000

Ha  : µ = 1000

The test statistic is 

t09 = (xbar – 1000)/(S/sqrt (10))


My conclusion is that the null hypothesis is rejected and the test hypothesis is supported.  In other words, the majority of the time, the life of the LCD light bulb is less than 1000 hrs.  

3. The faculty of a university mathematics department is concerned about the performance of students in the introductory calculus offered by the department and required of all science and engineering majors. Historically, class averages on the final exam have been about 75, a passing grade but indicative that students may not be learning the material as well as they need to in order to go on to the next course. The chair would like to raise the average to at least 80. The department decides to implement a tutoring program in which each section of the course has assigned to it an advanced student who has done very well in the course previously. That student attends the section assigned and is available for student consultation 10 hours each week outside of class. A random sample of 50 students from the first semester of the program is selected and the final exam score for each student in the sample is recorded. The sample of scores is provided below.
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What do these 50 scores suggest about the chair’s concern? Be specific about assumptions, hypotheses being tested, test statistic used, and the critical region for your test. Interpret the results of your test in regard to the concerns of the chair. (You may do this test by hand or get SPSS to do it for you. If you use SPSS, please provide the output it produces along with your interpretation of the results.)


Descriptives

	 
	 
	Statistic
	Std. Error

	CalculusScores
	Mean
	75.5000
	.42113

	 
	95% Confidence Interval for Mean
	Lower Bound
	74.6537
	 

	 
	 
	Upper Bound
	76.3463
	 

	 
	5% Trimmed Mean
	75.4667
	 

	 
	Median
	75.0000
	 

	 
	Variance
	8.867
	 

	 
	Std. Deviation
	2.97781
	 

	 
	Minimum
	70.00
	 

	 
	Maximum
	82.00
	 

	 
	Range
	12.00
	 

	 
	Interquartile Range
	5.00
	 

	 
	Skewness
	.109
	.337

	 
	Kurtosis
	-.594
	.662


The mean of the 50 scores is 75.5 and the standard deviation is 2.977.

C.I. = (74.65, 76.34)

H 0 : µ = 80

Ha  : µ > 80

T49 = (75.5 – 80)/(2.977/ 7.07))


The original goal of an overall improvement of test scores to 80% was not achieved.  Indeed, the overall improvement in the sample group was only 0.5 %.  Program not successful and needs to be re-evaluated.  

