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Let X be a random variable with the density function

fX(x) =

{
1, if x ∈ [0, 1]
0, otherwise.

Find the mean, variance, skewness and kurtosis of X.

Mean The mean of X is given by its expectation.

µX = E [X] =
∫ 1

0
xdx =

[
x2

2

]1

0
=

1
2

Variance The variance of X is given by its second centered moment.

σ2
X = E

[
(X− µX)

2
]
=
∫ 1

0

(
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2

)2

dx

=

[
1
3

(
x− 1

2
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]1

0

=
1
3
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1
2

)3

−
(
−1

2

)3
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=
1
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Skewness The skewness of X is given by the third moment of the standardized variable.

S(X) = E

[(
X− µX

σX

)3
]
= 12

√
12
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0
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dx

= 24
√

3
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Kurtosis The kurtosis of X is given by the fourth moment of the standardized variable.

K(X) = E

[(
X− µX

σX

)4
]
= 144

∫ 1

0

(
x− 1

2

)4

dx

= 144

[
1
5
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]1

0

=
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9
5

1


