Biometry (Biol6090_4090)  - Fall 2018                  Homework #7    Student name: _______________

NOTE:  Do not Turn This In. Homeworks will not be graded
Look over this material for Quiz #7 on November 6th

Use R exercises to develop your computer skills.
1a) Write down the equation of the dependent (or paired) t –test  ( t) and explicitly show how the numerator and the denominator are calculated  (+0.250). 

1b) Write down the equation of the independent (or regular) t –test  ( t) and explicitly show how the numerator and the denominator are calculated  (+0.250). 
Where:  

2a) Using the data in the matrix below (12 paired samples), calculate the paired difference and then, use the formula from 1a to calculate the paired t statistic for this test. Hint: show the mean difference and the S.D. of the difference.  Hint:  N is the number of paired observations (12). Show your calculations in the space provided below to get full (partial) credit and enter your answers below:

	Real
	Picture
	Difference

	40
	30
	

	35
	35
	

	50
	45
	

	55
	40
	

	65
	50
	

	55
	35
	

	50
	55
	

	35
	25
	

	30
	30
	

	50
	45
	

	60
	40
	

	39
	50
	


Mean difference (+0.25):_____________  

If your null hypothesis states there is no difference between the paired “real” and “Picture” values from each individual, what is the expected population level mean difference  [image: image1.png].
)



 (+0.25):_____________ 
S.D. of the difference (+0.25):____________  
Paired t statistic (+0.25): ____(_____________

2b) Using the data in the matrix below (24 independent samples), use the formula from 1b to calculate the independent t statistic for this test. Hint: Group 1 (real) and group 2 (Picture).  Calculate the mean and variance of both groups (+0.125 for each pair).  Hint:  n1 = 12 and n2 = 12.  Show your calculations in the space provided below to get full (partial) credit and enter your answers below:
	
	Real
	Picture

	
	40
	30

	
	35
	35

	
	50
	45

	
	55
	40

	
	65
	50

	
	55
	35

	
	50
	55

	
	35
	25

	
	30
	30

	
	50
	45

	
	60
	40

	
	39
	50

	Mean
	
	

	Variance
	
	


Calculate the pooled variance (+0.25):__________________
Pooled Variance = 

Calculate the independent t statistic (+0.25):_______________

Calculate the effect size (+0.25):__________________
3a) Load the data file “SpiderWide.xlsx”, containing the same paired data comparing the anxiety response to “real” and “Pictures” of spiders by the same 12 people.  Perform a paired t-test and report the following:
· First, calculate the “difference” values (Real – Picture) and then perform a test of normality to see if these data re, in fact, normally distributed.  Are these data normally distributed? Explain how you can tell (+0.25)

· Was the difference between the paired data significant (Y/N)?  Explain Why / Why Not? (+0.25):
· If you look at the 95% Confidence Interval, how can you deter mine whether the mean paired difference is significantly different from 0? Explain (+0.25):
3b) Load the data file “SpiderLong.xlsx”, containing the same independent data comparing the anxiety response to “real” and “Pictures” of spiders by 12 different people.  Perform an independent t-test and report the following:

· First, copy and paste the results of a variance test, performed using R.  Are the group variances equal or different? Explain how you can tell? (+0.25)

· Perform an independent t test and either assume / do not assume equal variances, based on the results of the Levene’s Test, you just performed.   Copy and paste output results of t test: 
· Are the group means different? Explain how you can tell? (+0.25)

· Finally, explain why the result of the paired and the independent t-test varied (why one was significant and the other was not significant, if these were basically the same data?) (+0.25)

4) Use file “SpiderLong.xlsx”, containing the same independent data comparing the anxiety response to “real” and “Pictures” of spiders by 12 different people and perform a one –way ANOVA test.
  - State the null hypothesis (+0.2):

- What is the grand mean in this comparison (Hint: this is the population mean for all the samples, if the null hypothesis was true)? (+0.2) (show your calculations):

Grand mean =  ___
Group 1 (“Picture”) values:

Mean =     STD = 

Mean =    STD =  

Group 2 (“spider”) values:

Mean =     STD = 
-  What treatment caused higher anxiety (the “real” spider or the “Picture”)? How can you tell?  (Paste tabular or graphical R output to show the group means). (+0.2).

- Were the group means significantly different? – Explain (+0.2).  (Paste the ANOVA output table from R for evidence).

- Did R calculate Post-Hoc tests?  Why Not? (+0.2)  
1

