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Solution

1 Fight against doping
a) We haveP (D) = 0.01, P (+|D) = 0.99, P (+|Dc) = 0.05. Applying Bayes’ formula :

P (D|+) = P (+|D)P (D)
P (+|D)P (D) + P (+|Dc)P (Dc) = 0.99× 0.01

0.90× 0.01 + 0.05× 0.99 = 1
6 = 16.7%

b) The conclusion of the paper is wrong : there will be 83.3% of judiciary errors.

2 Cell size statistics
a) Unbiased estimate of the mathematical expectation :

ȳ = 1
n

n∑
k=1

yk = 2.63

Unbiased estimate of the variance :

s2 = 1
n− 1

n∑
k=1

(yk − ȳ)2 = 7.28

b) Small sample confidence interval, assuming gaussian measurements :

µ ∈ ȳ ± tn−1(1− α/2) s√
n

A.N. n = 6, α = 0.05, t5(0.975) = 2.57 (half width 2.83), hence µ ∈ [−0.20; 5.46].
c) This interval includes negative values, which are impossible for cell sizes.
d) Confidence interval for the log of the expectation :

µz ∈ z̄ ± tn−1(1− α/2) sz√
n

A.N. s2
z = 0.746 = 0.862 (half width 0.90), hence µz ∈ [−0.28; 1.53].

e) Correct confidence interval for the log of the size :

µ ∈ [e−0.28; e1.53]

A.N. Hence µ ∈ [0.76; 4.63], which does not include 0.
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