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Numeric Summaries

mean x̄ = 1
n

∑n
i=1 xi

population variance σ2 = 1
n

∑n
i=1 (xi − x̄)2

population standard deviation σ =
√

1
n

∑n
i=1 (xi − x̄)2

sample variance s2 = 1
n−1

∑n
i=1 (xi − x̄)2

sample standard deviation s =
√

1
n−1

∑n
i=1 (xi − x̄)2

Functions

Quantile Function Q(p) For a univariate sample consisting of n values that are ordered so
that x1 ≤ x2 ≤ . . . ≤ xn and value p where 0 ≤ p ≤ 1, let i = bn · p+ 0.5c. Then the quantile
function at p is:

Q(p) =

{
xi bn · p+ .5c = n · p+ .5

xi + (np− i+ .5) (xi+1 − xi) bn · p+ .5c 6= n · p+ .5

Measures of Central Tendency

• Q
(
1−.5
n

)
is called the minimum and Q

(
n−.5
n

)
is called the maximum of a

distribution.

• Q(.5) is called the median of a distribution.

• Q(.25) and Q(.75) are called the first (or lower) quartile and third (or upper)
quartile of a distribution, respectively.

• The interquartile range (IQR) is defined as

IQR = Q(.75)−Q(.25)

.

• An outlier is a data point that is larger than Q(.75) + 1.5 ∗ IQR or smaller than
Q(.25)− 1.5 ∗ IQR.
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