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PAO-LU HSU 1909-1970

By T. W. ANDERSON, K. L. CHUNG AND E. L. LEHMANN
Stanford University and University of California, Berkeley

Pao-Lu Hsu was born in Peking in 1909 and obtained his B.Sc. degree from
Tsing Hua University in 1933. He spent the years 1936—1940 at University College,
London where he received a Ph.D. in 1938 and an D.Sc. in 1940. From London he
returned to China to accept a professorship in the Department of Mathematics at
Peking University. ’

The war years were difficult (letters from 1943-44 to Professor Neyman in
Berkeley mention starvation), but Hsu continued his research. Efforts to bring him
to the United States finally succeeded, and in 1945 he arrived just in time for the
First Berkeley Symposium on Probability and Statistics. A semester of teaching at
the University of California was followed by a semester at Columbia. This was the
year in which Hotelling moved from Columbia to North Carolina, and he offered
Hsu an associate professorship in the department he was creating there. Thus Hsu
spent 1946-47 in Chapel Hill from where—in spite of many efforts to keep him in
America—he returned to his professorship at Peking University.

Professor H. F. Tuan of Peking University informs us that Hsu died in his home
on the campus of Peking University on December 18, 1970, from chronic tuber-
culosis. There was a memorial meeting in his honor.

Hsu was born into a mandarin family from the famed lake city of Hangchow,
but was brought up in Peking. Perhaps because of this background he spoke the
“common” (or “official”’) dialect with an interesting soft overtone. In appearance
and carriage he was a Chinese scholar in the classic mold. His British education
formed his taste in mathematics; he preferred the hard and concrete to the general
and abstract. Setting even higher standards for his own work than for others, he
would temper his critical sense with a gentle mocking humor. He could work
feverishly on research for spells, but used to lament that life’s diverse interests
conflicted with a single-minded devotion to science. He enjoyed the company of
men and women of the other culture and was versed in traditional Chinese letters.
A particular hobby was chanting the musical drama of the Yuan dynasty with a
small group of connoisseurs accompanied by ancient instruments. Partly owing to
fragile health he never married but apparently came close to it. He returned to
China in the summer of 1947, shortly after the Communist victory, despite offers of
positions in the U.S. by A. Wald and others. He was looking forward to being part
of the emerging new society in his homeland. In his last years he was too ill to get
around but continued to teach from his room. The Chinese scientific community
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gathered to pay homage to him at his funeral. Apart from his published papers and
a few remarks given us by an old friend, we are unable to obtain further
information about Hsu’s life and work in the twenty some years he lived in Peking.

Hsu is affectionately remembered by many students and colleagues as a gentle,
shy and modest man who was reticent about his personal life, but had a strong
influence as a teacher and model of a scientist. Isadore Blumen, who was a student
of Hsu during his year at Chapel Hill, writes: “It was Hsu’s insistence on simplicity
combined with depth of understanding, clarity without avoidance of difficulty, and
above all a deep and obvious but unspoken commitment to the highest goals and
standards of scholarship which attracted us to him”. Ralph Bradley remembers
Hsu’s lectures as “models for the future”, and Herbert Robbins says “he was
unforgettable, and I fear irreplaceable’”. While Hsu may not have been the formal
supervisor of any Ph.D. students he strongly influenced a number, among them
Kai-Lai Chung, Sen-Ming Len and Shou-Jen Wang before he came to the West,
and Isadore Blumen, Albert Bowker, Erich Lehmann and Ingram Olkin in the U.S.

Hsu’s statistical work was concerned primarily with inference in univariate and
multivariate linear models and with the associated distribution theory, both exact
and asymptotic. A more detailed discussion of this and his probabilistic work
follows.

We gratefully acknowledge the assistance of the following persons, who provided
us with their recollections of Hsu, with information about his life, and with
suggestions for and corrections of our account: I. Blumen, R. Bradley, S. S. Chern,
F. N. David, C. Eisenhart, J. Neyman, 1. Olkin, E. S. Pearson, H. Robbins, S.
Stigler, H. F. Tuan.

PAao-Lu Hsu: PUBLICATIONS

<1935)
1. On the limit of a sequence of point sets. Bull. Amer. Math. Soc. 41 502-504.
<1938)
2. Contributions to the two-sample problem and the theory of the “Student’s” T-test. Statist. Res.
Mem. 2 1-24.
3. On the best quadratic estimate of the variance. Statist. Res. Mem. 2 91-104.
4. Notes on Hotelling’s generalized T. Ann. Math. Statist. 9 231-243.
) (1939)
5. On the distribution of roots of certain determinantal equations. Ann. Eugenics 9 250-258.
{1940
6. A new proof of the joint product moment distribution. Proc. Cambridge Philos. Soc. (2) 6 185-189.
7. On iterated limits. J. Chinese Math. Soc. 2 40-63.
8. An algebraic derivation of the distribution of rectangular coordinates. Proc. Edinburgh Math. Soc.
(2) 6 185-189.
9. On generalized analysis of variance. Biometrika 31 221-237.
{1941)
10. On the limiting distribution of roots of a determinantal equation. J. London Math. Soc. 16 183-194.
11. The limiting distribution of the canonical correlations. Biometrika 32 38-45.
12. Analysis of variance from the power function standpoint. Biometrika 32 62-69.
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Canonical reduction of the general regression problem. Ann. Eugenics 11 42-46.
On the problem of rank and the limiting distribution of Fisher’s test function. Ann. Eugenics 11

39-41.
{1942>
The limiting distribution of a general class of statistics. Acad. Sinica Science Record 1 37-41.
{1943)
Some simple facts about the separation of degrees of freedom in factorial experiments. Sankhya 6
253-254.
1945

. The approximate distribution of the mean and variance of a sample of independent variables. Ann.

Math. Statist. 16 1-29.
On the approximate distribution of ratios. Ann. Math. Statist. 16 204-210.
On the power functions for the E-test and the T-test. Ann. Math. Statist. 16 278-286.

{1946)
On a factorization of pseudo-orthogonal matrices. Quart. J. Math. Oxford Ser. 17 162-165.
Sur un theéoreme de probabilite denombrables. C. R Acad. Sci. Paris (with Kai-Lai Chung)
467-469. .
On the asymptotic distribution of certain statistics used in testing the independence between
successive observations from a normal population. Ann. Math. Statist. 17 350-354.

1947)
Complete convergence and the law of large numbers. (with H. Robbins) Proc. Nat. Acad. Sci. U.S.A.
33 25-31.
{1949)

The limiting distributions of functions of sample means and application to testing hypotheses. Proc.

Berkeley Symp. Math. Statist. Probability 359-402. Univ. of California Press, Berkeley and
Los Angeles.

{1951>
Absolute moments and characteristic function. J. Chinese Math. Soc. (New Series) 1 257-280. (In
English with abstract in Chinese).
A lemma on the coefficient of reduction of a sum of independent variables. Acad. Sinica Science
Record 4 197-200.

(1953)
On symmetric, orthogonal, and skew-symmetric matrices. Proc. Edinburgh Math. Soc. Ser. 2 37-44.

(1954)
On characteristic functions which coincide in the neighborhood of zero. Acta Math. Sinica
(Succeeding J. Chinese Math. Soc. (New Series)) 4 21-32. (In Chinese with abstract in
English).

{1955)
On a kind of transformations of matrices. Acta Math. Sinica 5§ 333—-346. (In Chinese with abstract in
English).
On a kind of transformations of matric pairs. Acta Sci. Natur. Univ. Pekinensis 1 1-16. (In Chinese
with abstract in English).

1957)
On the simultaneous transformation of a hermitian matrix and a symmetric or skew-symmetric
matrix. Acta Sci. Natur. Univ. Pekinensis 3 167-210. (In Chinese with abstract in English).
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1958}
32. The differentiability of the probability transition function of a purely discontinuous stationary
Markhoff process on the euclidean space. Acta Sci. Natur. Univ. Pekinensis 4 257-270. (In
Chinese with abstract in English).
33. The absolute continuity of the distribution function in the class L. Acta Sci. Natur. Univ. Pekinensis
4 145-150. (In Chinese with abstract in English).
{1964)
34. An association scheme M;(6) which is not a Ly-scheme. Acta Math. Sinica 14 177-178. (In Chinese).
(1968)
35. Appendix III in Limit Distributions of Sums of Independent Random Variables, revised edition (Eds.
B. V. Gnedenko and A. N. Kolmogorov) (translated by K. L. Chung, with Appendices by J.
L. Doob and P. L. Hsu), Addison-Wesley.

- Papers by Bann Cheng as representative for a seminar conducted by Pao-Lu Hsu.

(1964)
1. The limiting distribution of order statistics. Acta Math. Sinica 14 694-714. (In Chinese).
2. Partially balanced incomplete block designs. Prog. Math. 7 240-281. (In Chinese).
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