
 

 

Answer on Question #67847 – Math – Statistics and Probability 

Question 
 

Ten leaves were randomly selected from each of ten similar strawberry trees for a 
total of 100 leaves. The number of adult female spider mites on each was counted. 
Mites/Leaf Frequency 
0           16 
1           71 
2           10 
3            3 
Does the assumption of a Poisson distribution seem appropriate as a model for 
these data? 
 

Solution 
The mean of the assumed Poisson distribution is unknown so it must be estimated 
from the data by the sample mean: 

𝜇 =
1

100
(16 ∙ 0 + 71 ∙ 1 + 10 ∙ 2 + 3 ∙ 3) = 1. 

Using the Poisson distribution with 𝜇 = 1 we can compute the expected values: 

𝐸0 = 100𝑃(𝑋 = 0) = 𝑒−1
10

0!
= 36.8; 

𝐸1 = 100𝑃(𝑋 = 1) = 𝑒−1
11

1!
= 36.8; 

𝐸2 = 100𝑃(𝑋 = 2) = 𝑒−1
12

2!
= 18.4; 

𝐸3 = 100𝑃(𝑋 = 3) = 𝑒−1
13

3!
= 6.1. 

Now we should use the chi-squared goodness of fit test. 
Null hypothesis 𝐻0: observed distribution is consistent with the Poisson 
distribution. 
Alternative hypothesis 𝐻𝑎: observed distribution is not consisted with the Poisson 
distribution. 
Test statistic: 

𝜒2 =∑
(𝐸𝑖 − 𝑂𝑖)

2

𝐸𝑖
=
(36.8 − 16)2

36.8
+
(36.8 − 71)2

36.8
+
(18.4 − 10)2

18.4
+
(6.1 − 3)2

6.1
= 59.8. 

Degrees of freedom:  𝑑𝑓 = 4 − 1 = 3. 

  



 

 

P-value:  𝑝 < 0.0001. 
Since P-value is less than 0.05 we should reject the null hypothesis and conclude 
that the Poisson distribution does not seem appropriate as a model for these data. 

 Answer: the Poisson distribution does not seem appropriate as a model for these 

data. 
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