
Nonparametric estimation of multivariate mixtures

We present here the EM-like algorithm that performs nonparametric estimation in multi-

variate mixtures [1]. This algorithm is implemented in an R package (R Development Core

Team, 2008) called mixtools available online from the Comprehensive R Archive Network

(CRAN). Using the same notation as in [1], suppose the vectors ~X1,. . . , ~Xn are a simple

random sample from a finite mixture of m > 1 arbitrary distributions. The density of each

~Xi may be written as

g(~xi) =
m∑
j=1

λj

r∏
k=1

fjk(xik),

where fjk are univariate density functions and r is the number of coordinates of the ~Xi

vector.

Given initial values ~ϕ0 = (~λ0, ~f 0), the algorithm iterates between the following three

steps until convergence of the ~λ, that is, we stop the algorithm when the maximum difference

between two consecutive values of λ is sufficiently small. Then for iterations t = 1, 2, . . .:

1. E-step: Conditional on the data and ~ϕt, for all i = 1, . . . , n and j = 1, . . . ,m, calculate

the posterior probabilities that subject i belongs to component j

ptij = P~ϕt(Zij = 1|~xi),

where Zij are Bernoulli random variables indicating the subject i comes from component j.

2. M-step: Set λt+1
j = 1

n

∑n
i=1 p

t
ij, for j = 1, . . . ,m.

3. Nonparametric (Kernel) density estimation step using a standard normal density
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function as the kernel function and with the bandwidth chosen according to the rule of

thumb due to [2].

More details and formulas can be found in [1]. Note that this algorithm is not an EM

algorithm in the usual sense because there is no likelihood that this algorithm may be shown

to maximize, but the authors retain the “EM” name because the algorithm strongly resembles

a true EM algorithm for the parametric mixture case.
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