PSYC 2318 - Introduction to Statistical Methods
Exercise #8
Read each problem scenario carefully and do the calculations systematically. To ensure credit, partial of otherwise, show all your work and provide complete interpretations. Write the formula first, plug in the values, and then solve. Please write legibly. If you use additional paper, number the pages and write your name on them.

1.a.  A human resources worker has created a test of widget making skill and given it to a group of 5 job applicants. The data is shown below, Find the mean and standard deviation of this distribution. SHOW YOUR WORK. (6pts)

Applicant#			Test Score		
1. 10		
1. 6		
1. 7	
1. 5		
1. 8	

Sample Mean, 7.2
Unbiased Estimate the Population Standard Deviation, 

1.9235

A group of 5 job applicants got a mean score of 7.2 with a standard deviation of 10.33 in the test of widget making skill.
	
1.b. If the company wanted to hire only participants who score in the top 10% on the test, what cutoff score should be used? SHOW YOUR WORK. (4pts)

Cutoff Score = 9.67
The cutoff score of about 9.67 should be used.


2. A psychologist wonders if it is true that red-headed people have hotter tempers than people with other hair colors. She administers a test that measures the “tendency toward anger” to a random sample of people with red hair and another random sample of people with other hair colors. A higher score indicates a stronger tendency toward anger. The scores and intermediate values are shown below. Can the researcher conclude that red-headed people have hotter tempers? Provide a complete interpretation based on the evidence. Graph the data if appropriate. SHOW YOUR WORK. (10pts)

Red Heads                                            Others	
					9				3
					8				3
					10				4				
					7				3______
                  

H0:  (Red heads – Others)

H1: 
The sample means for the red heads and others are (9+8+10+7)/4 = 8.5 and (3+3+4+3)/4 = 3.25, respectively.
Sum of Squares (Red Heads)



         

         

         

Sum of Squares (Others)



         

         

         






The one-tailed critical t value at 5% level is 1.943
Since 7.58 > 1.943, we reject the null hypothesis.
A t test of the difference between means produced a statistically significant result (t(6) = 7.58, p < .05).
The researcher may conclude that red-headed people have hotter tempers.


3.   The president of Faber College is worried, as always, about having enough money to pay the pricey salaries of his faculty. He has talked with the football coach and the coach thinks that the Faber Aardvarks can win eight games this year. Below are data on the number of games won and the total gate receipts for recent years, as well as intermediate values. Predict next year’s gate if the Aardvarks win eight games. Provide a complete interpretation of the results. SHOW YOUR WORK. (10pts)

	Year			Games Won			Gate Receipts (million $)	
	2013			    4					1.6			
	2012			    3					3.4
	2011			    5					2.6
	2010			    8					4.5	
	2009			    6					4.2
	2008			    10					5.6

Computation:

The scatterplot indicates that the points approximate a straight line with a positive slope.  On the basis of the scatterplot, the least square regression line will be used to predict the next year’s gate.



	Games Won, X
	Gate Receipts (million $), Y
	X2
	Y2
	XY

	4
	1.6
	16
	2.56
	6.4

	3
	3.4
	9
	11.56
	10.2

	5
	2.6
	25
	6.76
	13

	8
	4.5
	64
	20.25
	36

	6
	4.2
	36
	17.64
	25.2

	10
	5.6
	100
	31.36
	56

	
36
	
21.9
	
250
	
90.13
	
146.8




Slope = 

Y-intercept = 

The regression equation is 
The predicted value of Y if X = 8 is

$4.56 million
If the Aardvarks win eight games next year, we predict that the next year’s gate is $4.56 million.


[bookmark: _GoBack]4.  You are investigating a complaint that the Yummy Junk Food Company’s 10 oz. package of barbeque flavored potato chips contain less than a full 10 ounces of the product. You randomly sample and weigh 30 bags of the chips. The mean of your sample is 9.82 and the unbiased estimate of the population standard deviation is 0.36 ounces. Using an appropriate confidence interval determine whether of not there is reason to believe that the company is shorting its customers. Provide a complete interpretation based on the evidence. SHOW YOUR WORK. (10pts)

Computation:


Confidence Interval (95% level)

Limits = 

            = 

            = 

The 95% confidence interval for is (9.686, 9.954) ounces.
It appears that the company is shorting its customers because the upper endpoint of the 95% confidence interval (9.954) is smaller than 10 ounces.











5.   A physiological psychologist suspects that caffeine affects short-term memory. In order to test this idea, she administers a different dose of caffeine to each of the three groups of participants. She then gives each group a short-term memory test and counts the number of errors made by each participant. The data (number of errors made by each participant) and intermediate values are shown below. Can the psychologist conclude that caffeine affects short-term memory? Provide a complete interpretation based on the evidence. Graph the data if appropriate. SHOW YOUR WORK. (10pts)

	Control (0mg)			Low Dose (100mg)			High Dose (400mg)      
	4				5					11
	4				2					12	
	5				3					10		___

Computation:

H0: 
H1: At least one inequality

Sum of Squares (Total Sum of Squares)



              

             

            



     

Sum of Squares Error (Within)



               

               

               



Sum of Squares Treatment (Between)





Mean Square Treatment



Mean Square Error





ANOVA Table
	Source of Variation
	SS
	df
	MS
	F

	Between Groups
	104.2222
	2
	52.1111
	42.64

	Within Groups
	7.333333
	6
	1.2222
	 

	 
	 
	 
	 
	 

	Total
	111.5556
	8
	 
	 




The critical F value at the 5% level is 5.14
Since 42.64 > 5.14, we reject the null hypothesis.
A one-way analysis of variance revealed that there were significant differences among the means of the three groups (F(2, 6) = 42.64, p < .05).
The psychologist may conclude that caffeine affects short-term memory.

6.   A researcher tested the effect of the consequences on the likelihood of reporting unethical behavior. Participants completed a questionnaire measure of their likelihood to report unethical behaviors depicted in a series of scenarios (a higher score indicates a greater likelihood of reporting unethical behavior) in which they received a reward for reporting unethical behavior. Punishment for not reporting unethical behavior, or no consequences at all. The researcher found that the type of consequence significantly affected the likelihood participants would report unethical behaviors. The mean likelihood of reporting unethical behavior scores of the three consequence conditions are listed below. Completely interpret these results based on the evidence provided below. (5pts)

	Reward for Reporting		Punishment for not reporting 		No Consequences	
	12..5					10.5				5.5


On the basis of the sample means, it appears that the type of consequence significantly affected the likelihood participants would report unethical behaviors.  The mean likelihood of reporting unethical behavior was highest for the “Reward for Reporting” Group (M = 12.5). The mean likelihood of reporting unethical behavior was lowest for the “No Consequences” Group (M = 5.5). However, we need a measure of variability for each consequence such as the sample standard deviation  and also the sample size for each consequence to formally test the effect of the consequences on the likelihood of reporting unethical behavior.



Receipt, Y	4	3	5	8	6	10	1.6	3.4	2.6	4.5	4.2	5.6	Games Won
Gate Receipts (million $)
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