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Maximum entropy spectral analysis is a method for
the computation of the power spectrum of a sto-
chastic process from a number of autocovariance
lag values. From all spectra exactly compatible with
the lag values, the method selects the one that max-
imizes the entropy of the process. It is shown that
the maximum entropy spectrum is equivalent to the
conventional autoregressive spectrum computed
from the same lag values. [The SC/® indicates that
this paper has been cited in more than 135 publications.]
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In August 1968, | attended the NATO
Advanced Study Institute on Signal Pro-
cessing with Emphasis on Underwater
Acoustics, held at Twente Institute of Tech-
nology, Enschede, The Netherlands. At
this conference, J.P. Burg presented his
now-famous paper “A new analysis tech-
nique for time series data”' about maxi-
mum entropy spectral analysis. The mes-
sage of Burg's paper was that the power
spectrum of a stochastic process could
be computed with infinite resolution from
a finite number of autocovariance lag val-
ues. This greatly puzzled the audience
that had been brought up with classical
nonparametric spectral analysis? and had
been taught that infinite resolution requires
an infinite number of lag values. After the
session, the general feeling was accurately
expressed by myfriend Huibert Kwaakernak
saying to me that infinite resolution froma
finite number of lag values reminded him
of what he called the Von Miinchhausen
trick. He was referring tothe German noble-
man who, in his memoirs, tells how he
lifted himself and the horse he was sitting
on from the swamp by his own hair.

After the conference the maximum en-
tropy method kept intriguing me and, al-
though | am not a specialist in spectral
analysis, | tried to find a simple explana-
tion for it. The one | found, and which is
proposed in the paper, may be described
as follows. From all spectra exactly com-
patible with the available lag values, Burg's
method selects the one that maximizes
the entropy of the process. In my paper,
maximum entropy spectral analysis is al-
ternatively interpreted, in the time domain,
as stepwise extrapolation of the available
lag values so as to maximize the entropy
in each step. A modestamount of calculus
then suffices to show that the resulting
extrapolated autocovariance and the cor-
responding spectrum are identical with
those of a conventional autoregressive
process exactly compatible with the avail-
able autocovariance lag values. This para-
metric, autoregressive interpretation does
not require any entropy considerations.

The absence of entropy considerations
may well be a reason why the paper is so
frequently cited, but | think it is not the
only one. The fact that the paper, most
unusually, consists of only slightly more
than one printed page and that use is
made of only elementary mathematics has
undoubtedly also contributed to its popu-
larity. | think the material of my paper has
nowadays been incorporated in the litera-
ture.34 Its role in the development of spec-
tral analysis has been described in detail
by D.G. Childers in the introduction to
the collection of reprints of papers on
spectral analysis edited by him.5 A re-
print of my paper is also included in this
collection.

The effects of the paper for me person-
ally were all positive. In particular, it re-
sulted in interesting contacts and lasting
cooperation with colleagues. But above
all, it taught me now and then to leave the
main line of my research for a while. Just
for the fun of it.
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