
40 Years of the Nelder-Mead

Algorithm

David Byatt, Ian Coope, Chris Price

University of Canterbury

New Zealand

5 November, 2003



Abstract

The Nelder-Mead algorithm for unconstrained
optimization has been used extensively to solve
parameter estimation (and other) problems for
almost 40 years. Despite its age it is still the
method of choice for many practitioners in the
fields of statistics, engineering and the physi-
cal and medical sciences because it is easy to
code and very easy to use. It belongs to a
class of methods which do not require deriva-
tives and which are often claimed to be ro-
bust for problems with discontinuities or where
function values are noisy. However, relatively
recently (McKinnon, 1998) showed that the
method can fail to converge or converge to
non-solutions on certain classes of problems.
Only very limited convergence results exist for
a restricted class of problems in 1 or 2 dimen-
sions (Lagarius et al, 1998). So why is the
method still used? How can it be improved?
Recent developments, are presented to help
answer these questions.
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Citation Classic

“The Nelder-Mead Simplex algorithm has en-

joyed enduring popularity. Of all the direct

search methods, the Nelder-Mead simplex al-

gorithm is the one most found in numerical

software packages. The original paper by Nelder

and Mead is a Science Citatation Index classic

with several thousand references across the sci-

entific literature in journals ranging from Acta

Anaestesiologica Scandinavica to Zhurnal Fizich-

eskio Khimii. In fact, there is an entire book

from the chemical engineering community de-

voted to simplex search for optimization”

Lewis, Torczon, Trosset (2000)
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Some Historical References

• Nelder, Mead (1965): Original Paper

• Parkinson, Hutchinson (1971):

NAG Library implementation

• McKinnon(1998): Counter Examples

• Lagarius, Reeds, Wright, Wright(1998):

MATLAB implementation (Fminsearch)

• Rykov(1983), Kelley(2000): Modifications

(convergence not guaranteed)

• Tseng(2001), BCP(2002):

Convergent Variants
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Figure 1: Trial points for the Nelder-Mead algorithm (left image) and the pseudo
expand point from the ghost simplex for the modified Nelder-Mead algorithm
(right image).
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