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Jacob Wolfowitz
(1910-1981)

URING THE LAST YEAR the world has lost three

of its leading statisticians, among them being Jacob
Wolfowitz who died on July 16, 1981, in Tampa, FL, after
suffering a heart attack.

His ideas and inspiration will continue to live in his
work and in the hearts and minds of those who knew him.

He was born on March 19, 1910, in Warsaw, Poland. He
received the B.S. degree from the City College of New
York, New York, NY, in 1931, the M.S. degree from
Columbia University, New York, NY, in 1933, and the

Ph.D. degree from New York University, New York, NY,
in 1942,

In 1938 Wolfowitz met Abraham Wald at Columbia;
thus began a very fruitful and almost unique collaboration
which produced some fundamental results in theoretical
statistics, particularly in the areas of decision theory and
sequential analysis. Unfortunately, this first and seemingly
most decisive period in Wolfowitz's research activity ended
tragically in 1950 with Wald's untimely death in an air-
plane crash in India.

Shortly thereafter, in 1951, Wolfowitz moved to Cornell
University, Ithaca, NY, where he had his léngest tenure
and perhaps also his most productive period. At Cornell
his great love of discussing new ideas and problems re-
sulted in collaboration with several mathematicians and
also with his students. Most outstanding of these was J.
Kiefer (another of the three statisticians we lost last year,
the third being J. Neyman). Besides extending the frontiers
opened up by Wald in the areas of decision theory and
Sequential analysis, Kiefer and Wolfowitz also either
Ploneered or made important early contributions in new
flelds such as stochastic approximation, many server queu-
'ng systems, and the design of experiments. (An extensive
discussion of these contributions can be found in Jacob
Wolfowitz: Selected Papers, J. Kiefer Ed. New York:
Springer Verlag, 1980.)

Wolfowitz had an exceptional ability to recognize new
phenomena in science and engineering. He judged innova-
tions by the highest standards; once he was convinced that
Something had substance he quickly accepted and propa-
gate.d it, even at the price of having to relinquish a long-held
Position. On the other hand, he could not get excited by
complicated formalism or by abstractions made for their
O%n sake. One of his favorite sayings was “Let us ook at
What happens in Euclidean n-space; this was good enough
for my grandfather and therefore also for me.” For him
Mathematical research could not be separated from reflec-
tion about mathematics, its meaning or its use in the “real”
World, but at the same time he was hesitant to get carried
A%ay by philosophical speculation. Here his position
Might be termed that of an agnostic.

i AS a typical example of his feeling for new developmepts
should be mentioned that he was one of the first

mathematicians to recognize and appreciate Shannon’s
foundation of information theory; this was at a time when
a number of mathematicians had doubts about whether
Shannon had really anything new and, if so, whether it was
true. Furthermore, in 1957 Wolfowitz presented in “The
coding of messages subject to chance errors,” his own
approach to coding theory. This can be considered as one
of the very basic contributions to the subject and has had a
lasting influence. The main merits of this paper are the
following.

a) A simple and precise mathematical terminology,
which made the subject accessible and attractive to a
larger scientific community.

b) A rigorous definition of “typical sequences,” which
Shannon had used in a more intuitive way. Thus the
basically combinatorial nature of probabilistic coding
theory became apparent.

¢) The proof of the strong converse to the coding theo-
rem. Even though this result has little immediate use
in applications, a number of clever mathematical
techniques have since been developed in order to
extend this result to various sources and channels,
and these techniques have turned out to be helpful in
treating problems of practical importance.

Wolfowitz wrote more than twenty papers and survey
articles on coding theory (one coauthored with J. Kiefer
and four with R. Ahlswede). His more important contribu-
tions are included in his book: Coding Theorems of Infor-
mation Theory (Springer Verlag, 1st ed. 1961, 2nd ed. 1964,
and 3rd ed. 1978). This is one of the most frequently
quoted “classics” in information theory and is largely
responsible for the fact that quite a number of mathemati-
cians are now competing with theoretical engineers for the
advancement of the subject. Space does not allow a discus-
sion of these papers. Almost all of them are witness to
Wolfowitz’s firm belief in the power of the "typical se-
quence” approach. He stuck to this with tenacity even
when more elegant analytical techniques turned out to be
better suited, as was the case with problems involving
feedback and for nonstationary and infinite alphabet chan-
nels. However, the progress in multi-user information the-
ory during the last decade is hard to imagine without the
use of “typical sequences,” thus finally confirming that he
indeed had the right insight.

Still adventurous at the age of sixty, Wolfowitz joined
the faculty of the University of Illinois, Urbana, in 1970.
Upon his retirement there in 1978 he became Distinguished
Professor at the University of South Florida, Tampa, where
he continued to be active in teaching and research. During
the final decade of his life he (together with L. Weiss)
added the method of maximum probability estimators to
the asymptotic theory of estimation, this growing out of his
criticism of the maximum liklihood method. He also closely
followed the new directions in multi-user information the-
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ory, and with admirable energy and devotion to science he
struggled to the end with some of the hardest problems to
arise in this subject.

His lucid lectures always moved straight to the heart of a
matter, even occasionally at the price of oversimplification.
He was very entertaining and won over every audience
with a seemingly never-ending series of jokes. He had wit,
knew how to use irony, but was never cynical about life:
his simple reason for this being “It doesn’t make sense to
be cynical about life because there’s nothing better to take
its place.” Understandably he was invited to be the banquet
speaker on various occasions. At one time he came into
serious conflict with his principle of “never lecturing
without having a new result;” his wife Lilian, who assisted
him in many ways, offered the solution “Jack, why don’t
you tell one of your two jokes?”

He took a passionate interest in political developments
all over the world and visited many countries in connection
with meetings or lectures. Somewhat longer periods were
spent teaching at the University of Pans, France, the
Technion in Haifa, Israel, and at the University of Heidel-
berg, Germany.

Wolfowitz received almost all the academic accolades
one might wish for. His honors include election to the
National Academy of Sciences of the USA and the
American Academy of Arts and Sciences as well as fellow-
ships of the Econometric Society, the International Statis-
tics Institute, and the Institute of Mathematical Statistics
(IMS). The Technion awarded him an Honorary Doctorate
in 1975, and he has been both the Rietz Lecturer and the
Wald Lecturer of the IMS. In 1979 he was the Shannon
Lecturer of the IEEE Information Theory Group; sadly
this was for many people the last occasion on which they
could enjoy him speaking on a subject to which he con-

tributed so much.
RUDOLPH AHLSWEDE
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Ann. Math. Stat., pp. 254-264. June 1953.

*Sequential decision problems with continuous time parameter:
Problems of Estimation,” (with A. Dvoretzky and J. Kiefer), 4nn.
Math. Stat., pp. 403-415, June 1953,

“On the optimal character of the 5, §) policy in inventory theory.”
(with A. Dvoretzky and . Kiefer), Econometrica, pp. 586-596,
Oct. 1953,

“Estimation by the minimum distance method,” Ann. Inst. Star.
Math., Tokyo, vol. §, no. 1, pp. 9-23, 1953.
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U.S.A., vol. 46, no. 4, pp. 557-561, April 1960.

“On coding theorems for general simultaneous channels,” IRE
Trans. Circuit Theory. vol. CT-7, no. 4, Dec. 1960.

1961

“A channel with infinite memory.” Proc. Fourth Berkeley Sym-
posium.  Betkeley and Los Angeles: University of California Press,
1961.

Coding Theorems of Information Theory, Berlin: Springer-Verlag,
First ed., 1961, Second ed., 1964,

1962

“Channels with arbitrarily varying channel probability functions,”
(with 1. Kiefer), Inform. Contr., vol. 5, no. 1, pp. 44-54. March
1962.

“Bayesian inference and axioms of consistent decision,”
Econometria, vol. 30, no. 3, pp. 470-479. July 1962.

1963

“Products of indecomposable, aperiodic, stochastic matrices,” in
Proc. Amer. Math. Soc., vol. 14, no. 5, pp. 733-37. Oct. 1963.
“The capacity of an indecomposable channel,” Sankhya, Series A,
vol. 25, part I, pp. 101-108, June 1963.

“On channels without a capacity,” Inform. Contr., vol. 6, no. I, pp.
49-34, March 1963

1964

“Optimum extrapolation and interpolation designs 1" (with J.
Kiefer), Ann. Inst. Stat. Math.. (Japan), XVI, pp. 79-108, 1964.
“Optimum extrapolation and interpolation designs 11" (with J,
Kiefer), Ann. Inst. Star. Math., (Japan). vol. XV1, pp. 295-303,
1964.

1965
“On a problem connected with the Vandermonde determinant,”
(with §. Kiefer), in Proc. Amer. Math. Soc.. vol. 16, no. S, pp.
109235, 1965.
“Asymptotic efficiency of the maximum likelihood estimator,”
Teoriva Vyeroyatnostey, vol. 10, no. 2. pp. 267-281, June 1965.
“On a theorem of Hoel and Levine,” (with 1. Kiefer), Ann, Math.
Stat., vol. 36, no. 6, pp. 1627-1655, Dec. 1965.
“Approximation with a fidelity critetion,” Proc. Fifth Berkeley
Symp. Prob. Math. Stat., pp. 565-573, 1965.




690

1831

(84]

(85]

[86]

(87)

[88]

{89]

[%0]

o1

(92]

93

(941

(93]

[96]

97

(100]

[101]

[102]

[103]

{104}

IEEE TRANSACTIONS ON INFORMATION THEORY, VOL. 1T-28, NO. 5, SEPTEMBER 1982

1966

“Generalized maximum likelihood estimators,” (with L. Weiss),
Teoriva Vyeroyamnostery, vol. 11, no. |, pp. 68-93, 1966.
“Existence of optimal stopping rules for linear and quadratic
rewards,” (with H. Teicher), Zeitschrift fuer Wahrschein-
lichkeitstheorie u. verw. Gebiete, pp. 361-368, 1966.

“Remark on the optimum character of the sequential probability
ratio test,” Amn. Math. Stat, vol. 37, no. 3, pp. 726-727. June
1965.

1967

“The moments of recurrence time,” Proc. Amer. Math. Soc.. vol.
18, no. 4, pp. 613-614, Aug. 1967.

“Estimation of a density function at a point,” (with L. Weiss),
Zeitschrift fuer Wahrscheinlichkeitstheorie u. verw. Gebiete, vol. 7,
pp. 327-335, 1967.

“Maximum probability estimators,” {with L. Weiss), Ann. Inst.
Stat. Math. (Tokyo), vol. 19, po. 2, pp. 193-206, 1967.

* Memory increases capacity,” Inform. Contr., vol. 11, pp. 423-428.
“Remarks on the theory of testing hypotheses,” The New York
Statistician, vol. 18, no. 7, pp. 1-3, March 1967.

1968

“Generalized maximum likelihood estimators in a particular case,”
(with L. Weiss), Teoriya Vyeroyatnostey, vol. 13, no. 4, pp. 657-662,
1968.

“Note on a general strong converse,” Inform. Contr., vol. 12, no. 1,
pp. -4, Jan. 1968.

“Note on the Gaussian channel with feedback and a power
constraint,” Inform. Contr., vol. 12, no. 1, pp. 71-78, Jan. 1968,

1969

“Reflections on the future of mathematical statistics,” S. N. Roy
Memorial Volume, pp. 739-750, 1969.

“Maximum probability estimators with a general loss function,”
(with L. Weiss), in Proc. Int. Symp. Prob. Inform. Theory, held at
McMaster University, Hamilton, ON, Canada, April 4 and 5,
1968, pp. 232-256. Springer-Verlag, Berlin-Heidelberg-New York,
Lecture Notes in Mathematics. #89, 1969.

“Asymptotically minimax tests of composite hypotheses,” (with L.
Weiss), Zeitschrift fuer Wakrscheinlichkeitstheorie u. verw. Gebiete,
vol. 14, pp. 161168, 1969.

“The structure of capacity functions for compound channels,”
(with R. Ahlswede), in Proc. Int. Symp. Prob. Inform. Theory,
McMaster University, Hamilton, ON, Canada, April 4 and 5,
1968, pp. 12-54, Springer-Verlag, Berlin-Heidelberg-New York,
Lecture Notes in Mathematics, no. 89, 1969.

“Correlated decoding for channels with arbitrarily varying channel
probability functions,” (with R. Ahlswede), Inform. Conir., vol. 14,
no. 5, pp. 457-473. 1969.

1970

“The capacity of a channel with arbitrarily varying channel proba-
bility functions and binary output alphabet,” (with R. Ahlswede),
Zeitschrift fuer Wahrscheinlichkeitstheorie u. verw. Gebiete, vol. 15,
no. 3, pp. 186-194, 1970.

“Maximum probability estimators and asymptotic sufficiency,”
(with L. Weiss), Ann. Inst. Statist. Math., vol. 22, no. 2, pp.
225-244, 1970.

“Asymptotically efficient non-parametric estimators of location
and scale parameters,” (with L. Weiss), Zeitschrift fuer
Wahrscheinlichkeitstheorie u. verw. Gebiete, vol. 16, no. 2, pp.
134-150, 1970,

" Asymptotically efficient tests and estimators,” address at the
1970 International Congress of Mathematicians at Nice, France:
Proc., vol. 3, pp. 259-263, 1970.

“On systems on channels,” in Proceedings of Symposium on Infor-
mation Measures. April 10-14, 1970, University of Waterloo,
Canada.

“Asymptotically efficient estimation of non-parametric regression
coefficients,” (with L. Weiss), Statistical decision theory and related
topics, Shanti 8. Gupta and James Yaeckel, Eds. Proc. Symp. at
Purdue University, pp. 29-39, Nov. 1970.

(105]

(106]

107

[108)

(109]

[110]

[y

(2]

(13|

[14]

[115}

[116]

[119)

[120}

[121]

[122]

[123]

1971

“Channels without svmchronization.” (with R. Ahlswede), 4d-
cances in Appled Probahility. vol. 3, pp. 383403, 1971,

1972

“Optimal, fixed length, non-parametric. sequential confidence
limits for a translation parameter,” (with L. Weiss), Zeitschrift fuer
Wahrschemiichkeitstheorie u. verw. Gebiete. vol. 24, pp. 203-209,
1972,

“An asymptotically efficient, scquential equivalent of the r-test.”
(with L. Weiss). J. Roy. Statist. Soc.. Series B, vol. 34, no. 3, pp.
456-400, 1972,

1973

*“Maximum likelihood estimation of a transiation parameter of a
truncated distribution,” (with L. Weiss), Ann. Statist., vol. 1, no. 5,
pp. 944-947, 1973

1974

“Maximum probability estimators and related topics,” (with L
Weiss). Lecture Notes in Mathematics, no. 424, Springer-Verlag
Berlin-Heidelberg-New York, 1974. »
“Asymptotically efficient non-parametric estimators of location
and scale parameters 11" Zeitschrift fuer Wahrschenlichkeitstheorte
u. verw. Gehiete, vol. 30, pp. 117-118, 1974.

1975

“Maximum probability estimators in the classical case and in the
“almost smooth” case, Teoriya Vierovamnostery i y. P., vol. 20, no.
2, pp. 371-379, 1975,

“Signalling over a Gaussian channel with feedback and autoregres:
sive noise,” J. Appl. Prob., vol. 12, no. 4, pp. 713-723, 1975

1976

* Asymptotically minimax estimation of concave and convex dism-
bution functions,” (with J. Kiefer), Zeitschrift fuer Wahrschein-
lichkeitstheorie u. verw. Gebiete, vol. 34, pp. 73-85, 1976.
“Asymptotically efficient estimators when the densities of the
observations have discontinuities,” Ann. Inst. Stat. Math., (Tokyo).
vol. 28, no. 3, pp. 359-370, 1976. o
“Asymptotically minimax estimation of concave and convex distr1-
bution functions 1" (with J. Kiefer), in Proc. Purdue Symp:
Statistical Decision Theory and Related Topics, Purdue University,
May 17-19, 1976,

1978

Coding Theorems of Information Theory. Berﬁn—Heidelpefg‘New
York: Springer-Verlag; Third Edition, considerably revised, 1978.

1979

“On list codes,” J. Comb., Inform. Syst. Sci., vol. 4, no. 2
117-122, 1979. .
“An upper bound on the rate distortion function for source coding
with partial side information at the decoder,” (with T. Bergef, K.
B. Housewright, J. X. Omura, S. Tung), IEEE Trans. Inform.
Theory, 1T-25, no. 6, 664-666, 1979, )
“Codes within codes,” Zeitschrift fuer Wahrscheinlichkeitstheorte
und verw. Gebiete, vol. 46, pp. 307-315, 1979.

“The rate distortion function for source coding with side informé-
tion at the decoder,” Zeitschrift fuer Wahrscheinlichkeitstheoré
und. verw. Gebiete, vol. 50, pp. 245-255, 1979,

1980

“The rate distortion function for source coding with side informd-
tion at the decoder,” Zeitschrift fuer Wahrscheinlichkeitstheorié
und. verw. Gebiete, vol. 54, pp. 57-58, 1980. .
“Coding for correlated sources with unknown parameters,” (with
J. C. Kieffer, M. B. Pursley, M. S. Wallace), in Proc. 1980 Conl
Inform. Sci. Syst., pp. 161-171, 1980.

“Coding of correlated sources with prescribed distortion by S¢P°
arated encoders,” in Proc. Nat. Acad. Sci., vol. 77, no. 10, PP-
5618-5619, 1980.



	Seite 1 
	Seite 2 
	Seite 3 
	Seite 4 

