Biology 682 
Nonparametric Statistics

Problem Set 2 
6. Consider a genetic experiment in which a 1:1:2 ratio of α-males to γ-males to females is predicted from the following series of genetic crosses:

    


 Progeny       

__________________________________________________

Sire
Family

α -    
β-
γ-
Female

N  

__________________________________________________

286
183

12
0
15
45

72  

173
186

12
0
21    
46

79

142
189

4
0
6     
18

28  

185
192

29
0
11
36

76

144
195

16
0
34
29

79

__________________________________________________

*  Is the null hypothesis met in each of the crosses?

*  What are the values for GH, GP and GT?

7. Below is a table showing the results of an experiment to examine the influence of 

breeding site availability (one or two sponges) and the presence or absence of sexually 

receptive females on the total aggressive acts performed by intruding male isopods against 

resident male isopods established in sponges (i.e., the values shown in the table are the sum 

of aggressive acts performed by 20 intruder males).

   


 Premoult Female




____________________

      


Present       Absent       N

___________________________________________
One Sponge     
21   
30   
51

Two Sponges    
10   
 4   
14


___
___
___


31
34   
65
___________________________________________

a. Explain which statistical test should be used to examine these data and why.

b. What statistical inferences can you draw from these data after using this test?

c. If cell n22 is reduced by one and cell n21 is increased by one, which test(s) could be used 

    to examine these data?  Why?  Does this change your conclusions about these data?

d. Explain what, if anything, is wrong with the way these data are compiled.  

8.  Consider a sample of 10 mule deer captured in Coconino National Forest and measured 

by a group NAU Forestry graduate students.  The students are interested in determining 

whether the length of these animals' hindlegs (in cm) is the same as that of the forelegs.  

The measurements are as follows:

    Deer
Hindleg
Foreleg

_______________________________________________________

    1 
142    
138

    2 
140    
136

    3 
144    
147

    4 
144    
139

    5 
142    
143

    6 
146    
141

    7 
149    
143

    8 
150    
145

    9 
142    
136

    10
148    
146

_______________________________________________________

Test the null hypothesis that there is no difference in leg length using (a) the Wilcoxon 

paired-sample test and (b) the Mann-Whitney U-test.  What inference can you draw from 

each test?  Which is the more appropriate test and why?

9. Four levels of greenhouse benches were used to plants for the Tri-Beta plant sale.  All 

plants grown were obtained as cuttings from the same plant and all were the same height 

(in cm) when planted.  Test the hypothesis that there is no effect of bench height on plant 

growth:

    Bench 1
Bench 2
Bench 3
Bench 4

_______________________________________________________

    19.8
21.9
16.4
14.7

    16.7
19.8
15.4
13.5

    17.7
21.0
14.8
12.8

    18.2
21.4       
15.6       
13.7

    20.3
22.1      
 16.4       
14.6

    15.5
20.8       
14.6       
12.9

    19.2 

12.5

    20.0

_______________________________________________________

10. A flock of pinon jays were mist netted in the pinon forest south of Flagstaff.  Test the 

hypothesis that there is no correlation between their wing lengths and tail lengths.

    Wing length (cm)       Tail length (cm)

_______________________________________________________

    15.4 
11.4

    15.8 
11.6

    16.1 
11.9

    15.2 
11.2

    15.3 
11.4

    15.2 
11.1

    15.7 
11.4

    15.5 
11.2

    15.8 
11.8

    17.2 
11.7

    15.6 
10.8

    16.4 
12.3

_______________________________________________________

