Statistics and Bioinformatics
Problem set 10
Due in class, Tuesday, December 21

1) Using qchisq() and assuming 10 degrees of freedom, find the value of the chi-
square distribution for which
a) 5% of the distribution is higher

c(dAisL(DﬁC)(O)z [¢3(

b) 5% of the distribution is lower

‘(0“‘%(0’09(@ — 2 9¢

c) 2.5% of the distribution is higher
%oh‘.s(’(@.fﬁﬁ (0y = 205

d) 2.5% of the distribution is lower

IL)C/L\?S%( 0 .(f)?/"b/) (05—: Z, 1S

e) 1% of the distribution is higher

fisqlo A% L) = 237

f) 1% of the distribution is lower «C{MS‘(}(O 'O/J (5) =25 6

2) Using either gf() or the Vasilj textbook Tablica C1 (p. 300) find the value of the
F distribution for which
a) 5% of the distribution is higher, numerator and denominator degrees of
freedom are 2 and 5

{Qoqg 2,8)= 519



b) 1% of the distribution is higher, numerator and denominator degrees of
freedom are 2 and 5

1!(0%/ 2,5)= 1311

c) 1% of the distribution is higher, numerator and denominator degrees of
freedom are 50 and 100

Tﬂ(@fm} 59,100) = |77

d) 1% of the distribution is higher, numerator and denominator degrees of
freedom are 90 and 200

@f(o.qéf/ ‘10/@00} = [.50

e) 1% of the distribution is higher, numerator and denominator degrees of
freedom are infinite and infinite

|

Given the values of F below and associated degrees of freedom, calculate the
probability of the right tail (i.e. the probability that the F value is higher than
that shown). Hint: use p£().

a) F=2.3, numerator and denominator degrees of freedom are 3 and 7.

| — /2@(2.@/ 27)=0.16

b) F=1.2, numerator and denominator degrees of freedom are 3 and 745.
|- P12, 3, 145)= 0.3

c) F=23.12, numerator and denominator degrees of freedom are 20 and 221.
[— F#(s.zz, 20 ,920)= (.96 % o7*

d) F=1.0, numerator and denominator degrees of freedom are 5 and 20.
- F{ (1.0, 5,10} = 0.¢¢

e) F=0.4, numerator and denominator degrees of freedom are 4 and 78.

| yFLost 40 = 08



4) A sample of plant mass is obtained, and the values measured are 5,7, 4, 3, 3,

5)

6)

5,4,5,7,8.
a) Calculate the sample variance.

= 2.1

b) Calculate the 95% confidence interval for the population variance.

high= US™/ Kooas = (1Y249)/pekisg (0 0265) =797
[ov = v;k/\(gﬁ( - (i’\[ﬁﬂol)/@w((oﬁnj?} = [-¥

¢) What does this calculation assume?

Assumes plant mass is normally distributed, and that these
observations were a random sample.

The sample standard deviation (s) in photosynthesis rate was measured in n
plants. Write the equation for the standard deviation of the sample mean (or
SEM) in terms of s and n.

X — [
\l N
Three random samples of n = 100 each were obtained, and a variable (x) was

measured. The sample means of x were 3, 6, and 4.
a) What is the mean of the sample means?

V=423

b) What is the observed variance of the sample means?

7

c¢) How many degrees of freedom is this variance based on?

7



d) If the variance of x is 2, what is the expected variance in the sample
means, assuming n = 100?

N NV _[%_//o_oz

e) Calculate the ratio of the observed to expected variance in the sample

means. @33 — \\(Og
10

f) What probability distribution does this ratio follow if the null hypothesis is
true?

r

(/

g) What are the numerator and denominator degrees of freedom for this
ratio?

o= 2 (n— L)
_ 297
h) Perform an F-test of the hypothesis that the population means are equal

(compare your observed F with the critical value of F). Do you reject the
null hypothesis?

\erk = G()F (d'%—’ Z/jﬁﬂ Yk |
o v A



7) Honeybees perform a dance to communicate to the hive travel directions to a
source of nectar. During the dance, they vocalize in soundbursts. The
number of soundbursts per dance cycle is correlated with the distance to the
nectar source. There is some speculation that different European subspecies
of honeybees have different dialects. Below are data of the average number
of soundbursts per dance cycle for three European dialects. In each case, the
distance to the nectar source is 250 m. Is there any evidence in these data for
the existence of different dialects in the different subspecies? (Hint: test the
null hypothesis that the mean soundbursts is the same for each subspecies in
an ANOVA: calculate the F and compare it to the critical F or calculate its
probability, and state whether the null hypothesis was rejected).

Apis mellifera ligustic A. mellifera carnica A. mellifera cacasica
16.5 14.5 15.2
15 16.2 16.8
16.2 14.1 17.9
16.4 14 16
16.9 14.3 16.3
17.9 13.7 14.9
14.2 14.5 15.6
17.2 14.1 15.9
16 13.1 16.7
15.7 14.9 16.2
13.5 16.1
14.2 15.9
144 17.5
13.1
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