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Description
quantile(X, p, method) returns the quantiles specified in vector p for data matrix 𝑋. The elements

of vector p must be real numbers between 0 and 1 (inclusive).

method specifies the quantile calculation method to use. The available methods are based on Hyndman

and Fan (1996) and Cunnane (1978) and include both methods that rely on discontinuous functions and

methods that rely on continuous piecewise linear functions.

Syntax
real matrix quantile(real matrix X, real colvector p [ , string scalar method ])

method specifies the type of quantile estimator to use and may be one of ”inv cdf”, ”avg inv cdf”,
”closest”, ”parzen”, ”hazen”, ”weibull”, ”gumbel”, ”tukey”, ”blom”, ”beard”, ”benard”,
”cooper”, ”california”, or ”gringorten”. See Methods and formulas for more details. The default

is ”tukey”. The ”avg inv cdf” method is the same method used by the Stata pctile and pctile
commands. The ”weibull” method is the method used by pctile and pctile with the altdef op-

tion.

Remarks and examples
We begin by creating a small dataset for demonstration:

. quietly set obs 5

. mata: x = (10 \ 5 \ 5 \ 1 \ 20)

. mata: st_store(., st_addvar(”double”, ”v1”), x)

This creates the v1 variable containing the values 1, 5, 5, 10, and 20.

Example 1: Correspondence with pctile’s default method

Here is the default method for computing percentiles by using the Stata pctile command:

. _pctile v1, percentiles(20 50 60 95)

. return list
scalars:

r(r1) = 3
r(r2) = 5
r(r3) = 7.5
r(r4) = 20

1
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Method ”avg inv cdf” of function quantile() produces identical results:

. mata: quantile(x, (0.2 \ 0.5 \ 0.6 \ 0.95), ”avg_inv_cdf”)
1

1 3
2 5
3 7.5
4 20

Example 2: Correspondence with pctile’s alternative method

pctile provides an alternative definition via the altdef option. This corresponds to quantile()’s
”weibull” method:

. _pctile v1, percentiles(20 50 60 95) altdef

. return list
scalars:

r(r1) = 1.8
r(r2) = 5
r(r3) = 8
r(r4) = 20

. mata: quantile(x, (0.2 \ 0.5 \ 0.6 \ 0.95), ”weibull”)
1

1 1.8
2 5
3 8
4 20

Methods and formulas
The theoretical quantile of a distribution with cumulative distribution function 𝐹 is defined as

𝑄(𝑝) = 𝐹 −1(𝑝) = inf{𝑥 ∶ 𝐹(𝑥) ≥ 𝑝} 0 < 𝑝 < 1

For a sample of observations 𝑋1, 𝑋2, . . . , 𝑋𝑛 with order statistics 𝑋(1) ≤ 𝑋(2) ≤ · · · ≤ 𝑋(𝑛), the

sample quantile is computed as

𝑄(𝑝) = (1 − 𝛾)𝑋(𝑗) + 𝛾𝑋(𝑗+1)

where 𝑗 and 𝛾 are determined by the specific method chosen.

Methods and formulas are presented under the following headings:

Discontinuous methods
Piecewise linear continuous methods
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Discontinuous methods

For these methods, 𝑗 = ⌊𝑝𝑛 + 𝑚⌋, where 𝑚 is a method-specific constant that satisfies (𝑗 − 𝑚)/𝑛 ≤
𝑝 < (𝑗 − 𝑚 + 1)/𝑛 and 𝛾 equals a method-specific function of 𝑔 = 𝑝𝑛 + 𝑚 − 𝑗.

The table below presents the values for 𝑚 and 𝛾 for each of these methods. We refer to Hyndman and

Fan (1996) as H&F for brevity:

Method 𝑚 𝛾 determination Reference

”inv cdf” 0 𝛾 = 1 if 𝑔 > 0; 𝛾 = 0 otherwise H&F def. 1

”avg inv cdf” 0 𝛾 = 1 if 𝑔 > 0; 𝛾 = 0.5 otherwise H&F def. 2

”closest” −1/2 𝛾 = 0 if 𝑔 = 0 and 𝑗 is even; 𝛾 = 1 otherwise H&F def. 3

Piecewise linear continuous methods

These methods are based on the concept of plotting positions introduced by Blom (1958). Each ordered

observation 𝑋(𝑘) is assigned a “virtual” plotting position 𝑝𝑘 defined by

𝑝𝑘 = 𝑘 − 𝛼
𝑛 − 𝛼 − 𝛽 + 1

where 𝑘 = 1, 2, . . . , 𝑛 indexes the ordered observations and 𝛼 and 𝛽 are parameters that characterize

each specific method.

Quantiles are estimated by interpolating between the points (𝑝𝑘, 𝑋(𝑘)). This is equivalent to setting

𝑚 = 𝛼 + 𝑝(1 − 𝛼 − 𝛽) and 𝛾 = 𝑔.

Different choices of 𝛼 and 𝛽 lead to different quantile estimation methods. Cunnane (1978) reviewed

unbiased plotting positions for various theoretical probability distributions and proposed using 𝛼 = 𝛽
for several distributions.

The following table presents the parameter values and their proponents:

Method 𝛼 𝛽 Reference

”parzen” 0 1 H&F def. 4; Parzen (1979)

”hazen” 1/2 1/2 H&F def. 5; Hazen (1914)

”weibull” 0 0 H&F def. 6; Weibull (1939)

”gumbel” 1 1 H&F def. 7; Gumbel (1939)

”tukey” 1/3 1/3 H&F def. 8; Tukey (1992)

”blom” 3/8 3/8 H&F def. 9; Blom (1958)

”california” 1 0 State of California, Department of Public

Works (1923)

”beard” 0.31 0.31 Beard (1943)

”benard” 0.3 0.3 Benard and Bos-Levenbach (1953)

”cooper” 0.4075 0.4075 Cooper (2005)

”gringorten” 0.44 0.44 Gringorten (1963)

https://www.stata.com/manuals/u5.pdf#u5.1StataNow


quantile( ) — Sample quantiles+ 4

Conformability
quantile(X, p, method):

X: n × k

p: r × 1

method: 1 × 1

result: r × k

Diagnostics
quantile(X, p, method) aborts with error if

• any element of p is not in the range [0, 1],

• any element of p is missing,

• method is not one of the recognized method strings (case sensitive), or

• X has zero rows (is void).
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Also see
[M-4] Statistical — Statistical functions

[D] pctile — Create variable containing percentiles
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