THE ANNALS
of
MATHEMATICAL
STATISTICS

FOUNDED AND EDITED BY H. C. CARVER, 1930-1938
EDITED BY 8. 8. WILKS, 1938-1949

Tuae OFFICIAL JOURNAL OF THE INSTITUTE OF
MATHEMATICAL STATISTICS

VOLUME 37

1966

8

QU
Institute of Mathematical Statistics is collaborating with JSTOR to digitize, preserve, and extend access to @’ )z

The Annals of Mathematical Statistics. MINORY
WWW.jstor.org



CONTENTS OF VOLUME 37
ARTICLES AND NOTES

AerawaL, Hira Lar. Some generalizations of distinct representa-
tives with applications to statistical designs..................
Acrawar, Hira Larn. Comparisons of the bounds of the number of
common treatments between blocks of certain partially balanced
incomplete block designs. . .......... ... ... o
AcearwaL, Om P. Bayes and minimax procedures for estimating the
arithmetic mean of a population with two-stage sampling. ... ..
AvLBERT, ARTHUR. Fixed size confidence ellipsoids for linear regression
parameters. . . ... ...
Ar1, Mir M. anp Sares, A. K. Mp. EsganEs. Asymptotic optimum
quantiles for the estimation of the parameters of the negative ex-
ponential distribution. . ....... ... .. ... oo
ALLEN, J. L. AND BEEKMAN, J. A. A statistical test involving a random
number of random variables. . .......... ... ... . oo
AvustiN, D. G. A sample function property of martingales..........
BauADUR, R. R. A note on quantiles in large samples. .............
BANERJEE, K. S. Singularity in Hotelling’s weighing designs and a
generalized Inverse. .. ........... ... ... i
BANERJEE, K. S. On non-randomized fractional weighing designs. . . .
BaNERJEE, K. S. AND FEDERER, W. T. On estimation and construc-
tion in fractional replication. . . ........... . ... ... .. ...
Barrow, RicHARD E. AND ProscHAN, FrRANK. Inequalities for linear
combinations of order statistics from restricted families. ... ...
Barrow, Ricaarp E. ANp ProscHAN, Frank. Tolerance and con-
fidence limits for classes of distributions based on failure rate. . . .
BauM, LEonaRD E. AND PETRIE, TED. Statistical inference for proba-
bilistic functions of finite state Markov chains. ...............
BEEKMAN, J. A. AND ALLEN, J. A. A statistical test involving a random
number of random variables. . .......... .. ... . .. o
BEeLL, C. B. anp Doksuym, K. A. “Optimal” one-sample distribution-
free tests and their two-sample extensions. .. ................
BeLL, C. B., MosEgRr, J. M., ANp THOMPSON, RoRY. Goodness criteria
for two-sample distribution free tests........................
BEeRk, RoBerT H. Limiting behavior of posterior distributions when
the model is correct. ... ... ..o iiei i
BuaskaR Rao, M. Weighing designs whennisodd...............
BuaTTACHARYA, P. K. Estimating the mean of a multivariate normal
population with general quadratic loss function. .. .............
BirnBAUM, Z. W., Esary, J. D. AND MARsHALL, A. W. A stochastic
characterization of wear-out for components and systems. . . . ..

iii

525-528

739-740

1186-1195

1602-1630

143-151
1305-1311
1396-1397

577-580

1021-1032
1836-1841

1033-1039

1574-1592

15931601

1554-1563

1305-1311

120-132

133-142

51-58
1371-1381

1819-1824

816-825



iv CONTENTS OF VOLUME 37

BrumeNTHAL, SAUL. Contributions to sample spacings theory, I;
limit distributions of sums of ratios of spacings...............
BrumeENTHAL, SaUL. Contributions to sample spacings theory, II;
tests of the parametric goodness of fit and two-sample problems.
Bogs, D. C. On the estimation of mixing distributions.............
BosweLr, M. T. Estimating and testing trend in a stochastic process
of Poisson type. ...
BrownN, LAWRENCE DAvip. On the admissibility of invariant esti-
mators of one or more location parameters................ ...
BrowN, MorToN B. aNpD Mickey, M. Ray. Bounds on the dis-
tributions functions of the Behrens-Fisher statistic............
BuEeHLER, R. J. AND Hora, R. B. Fiducial theory and invariant esti-
Mation. . . ...
BURKHOLDER, D. L. Martingale transforms......................
Cacourros, T. On a class of admissible partitions. . ..............
CARLSSON, S1v AND GRENANDER, ULF. Some properties of statistical
reliability functions................ ... ... ... ... ... .. ...
CHATTERJEE, SHOUTIR KISHORE. A bivariate sign test for location. ..
Crow, Y. S. On the moments of some one-sided stopping rules. . . . ..
Cuow, Y. S. Some convergence theorems for independent random
variables. . ... ...
Cuow, Y. S. AND TricHER, H. On second moments of stopping rules.
CoHEN, ARTHUR. All admissible linear estimates of the mean vector.
CoNSTANTINE, A. G. The distribution of Hotelling’s generalised T's?. .
Consur, P. C. On the exact distributions of the likelihood ratio
criteria for testing linear hypotheses about regression coefficients
Cover, THoMAs M. The probability that a random game is unfair. .
Crawrorp, GorpoN B. Characterization of geometric and expo-
nential distributions............... ... ... ... ...l
Davip, H. A. A note on “a k-sample model in order statistics” by
W.J.Conover. ............... .
Davip, H. T. anp Lawing, WiLLiam D. Likelihood ratio compu-
tations of operating computatations. ........................
Daynorr, EUGENE. Generalized polykays, an extension of simple
polykays and bipolykays..................... .. ... ...
DEeMPSTER, A. P. New methods for reasoning towards posterior dis-
tributions based on sample data............................
DEenny, J. L. Convergence properties of convergence with probability

DzermaN, Cyrus. Denumerable state Markovian decision processes—
average cost criterion. ......... ... . ... L
DErMAN, CYRUS AND STRAUCH, RaLPH E. A note on memoryless rules
for controlling sequential control processes. .................
DoxsuMm, KierLr. Asymptotically minimax distribution-free pro-
CeAUTES. ..t

904-924

925-939
177-188

15641573
1087-1136
639-642
643-656
1494-1504
189-195
826-836
1771-1782
382-387
1482-1493
388-392
458-463
215-225

1319-1330
17961799

1790-1795
287-288
1704-1716
226-241
3556-374
1800-1802
1545-1553
276-278

619-628



CONTENTS OF VOLUME 37

Doxksum, K. A. anp BeLt, C. B. “Optimal” one-sample distribution-
free tests and their two-sample extensions. .. ................
DuBins, LESTER E. A note on upcrossings of semimartingales. . ... ..
Dusins, LESTER E. AND FREEDMAN, DAVID A. Invariant probabilities
for certain Markov processes...............coouuieinennin...
Dusins, LEsTER E. AND FREEDMAN, DAVID A. On the expected value

Dywm, HarrY AND Liuks, EuGeENE M. On the mean duration of a ball
and cell game; a first passage problem.......................
EHRENFELD, SYLVAIN. On a minimal essentially complete class of ex-
PErIMentS. . .. ..o
Eicker, F. A multivariate central limit theorem for random linear
vector forms. ... ...
Ericson, RaGNAR. On moments of cumulative sums. .............
Esary, J. D., MarsHALL, A. W. AND BirnBAUM, Z. W. A stochastic
characterization of wear-out for components and systems.. . ...
Farrery, R. H. Bounded length confidence intervals for the p-point
of a distribution function, IT................. ... ..........
FarrerLr, R. H. Bounded length confidence intervals for the p-point
of a distribution function, III.......... ... ... ... ........
FarreLy, R. H. Limit theorems for stopped random walks—II. .. ...
FarreLy, R. H. Limit theorems for stopped random walks—III. . . .
Feperer, W. T. anp BaNERJEE, K. S. On estimation and construc-
tion in fractional replication. . .............. .. ... ... ......
FELpMAN, DoriaAN AND Tuckier, Howarp G. Estimation of non-
unique quantiles........ ... ... ...
Fine, TERRENCE. On the Hodges and Lehmann shift estimator in
the two sample problem............. ... ... ... .
FreEMAN, G. H. Some non-orthogonal partitions of 4 X 4, 5 X 5, and
6 X 6 latin Squares. . ..... ...t
FreEEDMAN, Davip A. Equivalence and singularity for Friedman

FrEEDMAN, DAvVID A. A note on mutual singularity of priors........
FreEEDMAN, DAavip A. On two equivalence relations between meas-

FreEEDMAN, Davip A. aANDp Dubins, LeEsTER E. Invariant proba-
bilities for certain Markov processes. .......................
FrEEDMAN, DAviD A. AND Dusins, LEsTER E. On the expected
value of a stopped martingale .............................
GaANsER, C. C. Infinitely differentiable positive definite functions. ..
GeBHARDT, FrIEDRICH. On the effect of stragglers on the risk of some
mean estimators in small samples...........................

120-132
728

837-848

1505-1509

522-524

517-521

435-440

1825-1828
1803-1805

816-825
581-585
586-592
860-865
1510-1527
1033-1039
451-457
1814-1818

666-681

268-270
375-381

686-689

837-848

1505-1509
504-508

441-450



vi CONTENTS OF VOLUME 37

GHosH, J. K. AND SiNneH, RAJINDER. Unbiased estimation of location
and scale parameters............. ... .
GuosH, SakTI P. Polychotomy sampling. .. .....................
GLESER, LEON J. A note on the sphericity test....................
GNANADESIKAN, R., Lavun, ErizaBeTH, AND WILK, M. B. Scale pa-
rameter estimation from the order statistics of unequal gamma
COMPONENTS. . ..ot e
GoLDMAN, AARON A. AND ZEIGLER, R. K. Comparisons of some two
stage sampling methods. . ....... ... ... ... ... ... ... ... ...
GOVINDARAJULU, ZAKKULA. Characterization of normal and general-
ized truncated normal distributions using order statistics. . . ...
GOVINDARAJULU, ZAKKULA AND Haynam, GEorGE E. Exact power
of Mann-Whitney test for exponential and rectangular alterna-

GREENBERG, VIDA L. Robust estimation in incomplete block designs.
GRENANDER, ULF AND CARLSSON, S1v. Some properties of statistical

reliability functions. ... ....... ... .. ... .. ... . ... . ...
HacasTroM, Gus W. Optimal stopping and experimental design. . . .
HarpER, LAWRENCE H. A family of combinatorial identities. . ... ...
HarTigaN, J. A. Probabilistic completion of a knockout tournament.
HaynaMm, GEORGE E. AND GOVINDARAJULU, ZAKKULA. Exact power

of Mann-Whitney test for exponential and rectangular alterna-

HerzBERG, AeNES M. Cylindrically rotatable designs. . ............
Heypg, C. C. Some renewal theorems with application to a first pas-
sage problem. ... ... ...
HozL, Paur G. A simple solution for optimal Chebyshev regression
extrapolation. ... ... .. ... ... ..
HorLranNDER, MYLES. An asymptotically distribution-free multiple
comparison procedure-treatment vs. control..................
Hora, R. B. AND BueHLER, R. J. Fiducial theory and invariant esti-
mation. . ... ...
Houston, Tom R. Sequential counterbalancing in Latin squares. . . .
Irram, ADNAN F. On the sample size and simplification of a class of
sequential probability ratio tests. . ............. ... .. .......
Jain, N. C. A note on invariant measures. . . ....................
Joepeo, KumMaR. On randomized rank score procedure of Bell and
DokSUm. ... .o
JonansEeN, S. aAND KarusH, J. On the semimartingale convergence
theorem. . ... ... .. . . ..
Jonn, PETER W. M. On identity relationships for 2" designs having
words of equal length. . ........... ... ... ... ... ... ......
Josur, V. M. Admissibility of confidence intervals................

1671-1675
657-665
464-467
152-176
891-897

1011-1015
945-953

1331-1337
826-837

7-29

509-512
495-503

945-953

242-247

699-710

720-725

735-738

643-656
741-743

425-434
729-732

1697-1703

690-694

1842-1843
629-638



CONTENTS OF VOLUME 37

Josur, V. M. Admissibility and Bayes estimation in sampling finite
populations IV ... ... .
Kapang, JoserH B. Some equivalence classes in paired comparisons.
KANDER, Z. AND Zacks, S. Test procedures for possible changes in
parameters of statistical distributions occurring at unknown time

Kapapia, C. H. On the block structure of singular group divisible
desSigns. .. .o
KARLIN, SAMUEL AND STUDDEN, WILLIAM J. Optimal experimental
deSIgnS. .. o
KarusH, J. AND JOHANSEN, S. On the semimartingale convergence
theorem. . ........ ... .
KriLsoN, JuLian. A limit theorem for passage times in ergodic re-
ZENErative PrOCESSES. . . . ottt ettt
KestEN, H. AND STigUM, B. P. A limit theorem for multidimensional
Galton-Watson pProCesses. . . .. ...oovtertneein ...
KestEN, H. AND STicgUM, B. P. Additional limit theorems for inde-
composable multidimensional Galton-Watson processes. .. .....
KuATRAT, M. A. AND KULLBACK, S. A note on minimum discrimina-
tion INformation. ..........oo it
Kuatri, C. G. On certain distribution problems based on positive
definite quadratic functions in normal vectors. ...............
Kuatri, C. G. aNp Pinraz, K. C. S. On the moments of the trace of a
matrix and approximations to its non-central distribution. . . ...
KinNEY, J. R. AND PrrcuER, T. S. Dimensional properties of a random
distribution function on the square. . .......................
Konin, H. S. Statistical reproduction of orderings and translation
subfamilies. . .. ... ...
Koopmans, L. H. Convergence rates for the law of large numbers for
linear combinations of Markov processes. . ..................
KrisaNaiam, P. R. anp Rizvi, M. HasoEB. A note on recurrence
relations between expected values of functions of order statis-

Kupo, Hiroxicui. On the property (W) of the class of statistical
decision functions. . . . ... ...
KULLBACK, S. AND K#ATRAT, M. A. A note on minimum discrimina-
tion information. . ... ...
KusaNER, HArRoLD J. A note on the maximum sample excursions of
stochastic approximation processes..........................
Lavn, ELizasera, WiLk, M. B. AND GNANADESIKAN, R. Scale pa-
rameter estimation from the order statistics of unequal gamma

COMPONENtS. . ...

vii

1658-1670

488-494

1196-1210

1398-1400

783-815

690-694

866-870

1211-1223

1463-1481

279-280

468-479

1312-1318

849-854

196-202

711-719

733-734

1631-1642

279-280

513-516

152-176



viil CONTENTS OF VOLUME 37

Lawing, Winiam D. anp Davip, H. T. Likelihood ratio computa-
tions of operating computations. . ..........................
LeADBETTER, M. R. On crossings of levels and curves by a wide class
of stochastic processes.............. ... ... .. ...
Lrenmann, E. L. On a theorem of Bahadur and Goodman. .........
LenmanNy, E. L. Some concepts of dependence. ...................
LevINE, A. A problem in minimax variance polynomial extrapolation
Loynes, R. M. On idempotent matrices.........................
Luks, EuceENE AND DyMm, HARRY. On the mean duration of a ball and
cell game; a first passage problem. . ........................
Mai1Tra, AsHOK. A note on undiscounted dynamic programming. . . .
MarsHALL, A. W., BIRNBAUM, Z. W. AND Esary, J. D. A stochastic
characterization of wear-out for components and systems. . . . ..
MAaRTIN, FRANK B. AND ZYsKIND, GEORGE. On combinability of in-
formation from uncorrelated linear models by simple weighting .
Men~onN, M. V. Another characteristic property of the Cauchy distri-
bution. ... ...
Mickey, M. Ray AND BrowN, MorToN B. BounDs on the distribu-
bution functions of the Behrens-Fisher statistic.............
MoLENAAR, W. AND VAN ZwETr, W. R. On mixtures of distributions.
MoRrsE, NORMAN AND SACKSTEDER, RIcHARD. Statistical isomorphism
MorToN, RicHARD AND RaGaHVACHARI, M. On a theorem of Karlin
regarding admissibility of linear estimates in exponential popula-

MOSER, J. M., THOMPsON, RorY AND BELL, C. B. Goodness criteria for
two-sample distribution-free tests...........................
MupHOLKAR, GOVIND S. On confidence bounds associated with multi-
variate analysis of variance and non-independence between two
setsof variates.......... ... . ..
MurLin, R. C. AND StanTON, R. G. Inductive methods for balanced
incomplete block designs. . ........... . ... . ... .. ...
Nar, C. RaMankuTTY. On partially linked block designs.........
NEeLsoN, WaYNE. Minimax solution of statistical decision problems by
Iberation. . ... ...
NEewToN, D. AND PARRY, W. On a factor automorphism of a normal
dynamical system. . ...... ... . ... ...
Norman, M. FraNk. Limiting distributions for some random walks
arising in learning models. ............... ... ... ... ... ...
NutEescH, PETER E. On the problem of testing location in multivariate
populations for restricted alternatives.......................
OLIvEIRA, J. T1aGo pE. Quasi-linearly invariant prediction. . ......
Parry, W. aNp NEWTON, D. On a factor automorphism of a normal
dynamical system. . ........ ... ... ..
PrrrIE, TED AND BAUM, LEONARD E. Statistical inference for proba-
bilistic functions of finite state Markov chains. .. ............

1704-1716
260-267
1-6
1137-1153
898-903
295-296

517-521
1042-1044

816-825
1338-1347
289-294
639-642
281-283
203-214
1809-1813

133-142

1736-1746

1348-1354
1401-1406

1643-1657
1528-1533
393-405

113-119
1684-1687

1528-1533

1554-1563



CONTENTS OF VOLUME 37

Prurag, K. C. S. anp KaaTrI, C. G. On the moments of the trace of a
matrix and approximations to its non-central distribution. . ...
Prrcuer, T. S. aAnp KiNNEY, J. R. Dimensional properties of a ran-
dom distribution function on the square................... ..
Porr, 8. C. A system of denumerably many transient Markov chains
Press, SHELDON JamEs. Linear combinations of non-central chi-
square variates. .. ... ..
ProscuaN, FRANK AND BarLow, RicHARD E. Inequalities for linear
combinations of order statistics from restricted families..... ...
ProscuAN, FrRaANK AND BarrLow, RicHArRD E. Tolerance and confi-
dence limits for classes of distributions based on failure rate. . . .
Pyxe, RoNALD AND ScHAUFELE, RoNaLD. The existence and unique-
ness of stationary measures for Markov renewal processes. . . ..
QuaDE, DaNA. On analysis of variance for the K-sample problem. . . .
RaGHAVACHARI, M. AND MoRTON, RicARD. On a theorem of Karlin
regarding admissibility of linear estimates in exponential popu-
Jabions. . ..o
RacHAVARAO, DAMARAJU. Duals of partially balanced incomplete
block designs and some nonexistence theorems. . .............
RAMACHANDRAMURTY, P. V. On some nonparametric estimates for the
shift in the Behrens-Fisher situation. .................... ...
RAMACHANDRAMURTY, P. V. On the Pitman efficiency of one-sided
Kolmogorov and Smirnov tests for normal alternatives..... ...
Rich, R. N. A statistical basis for approximation and optimization. .
Rizvi, M. HasoeB aAND KrisanalaH, P. R. A note on recurrence re-
lations between expected values of functions of order statistics.
RoBerTsoN, TimM. A representation for conditional expectations
given g-lattices. . ... ... . L L
RopemicH, EugeNE R. Spectral estimates using nonlinear functions.
Ropine, RoBerT H. Perfect probability measures and regular condi-
tional probabilities. . . ...... ... ... L
RoseNBLATT-RoTH, MILLU. Some limit theorems for non-homoge-
neous Markov chains. . .......... ... ... L
RosENKRANTZ, WALTER A. A local limit theorem for a certain class of
random walks. . .. ... ..
Sacks, JEROME AND YLVISAKER, DoNALD. Designs for regression
problems with correlated errors. . .............. ... ... L.
SACKSTEDER, RicHARD AND MorsE, NorMAN. Statistical isomor-
Phism. ... ..o
SaiLen, A. K. Mp. EsHangs. Estimation of the parameters of the
exponential distribution based on optimum order statistics in
censored samples. ...
SaLen, A. K. Mp. EsHANEs AND Aur, Mir M. Asymptotic optimum
quantiles for the estimation of the parameters of the negative
exponential distribution........... .. ... oo il

ix

1312-1318

849-854
406-411

480-487
1574-1592
1593-1601
1439-1462
1747-1758
1809-1813
1048-1052

593-610

940-944
59-65

733-734

1279-1283
1237-1256

1273-1278
1224-1236
855-859
66-89

203-214

1717-1735

143-151



X CONTENTS OF VOLUME 37

SamuEeLs, S. M. On a Chebyshev-type inequality for sums of inde-
pendent random variables. ... ... . ... ool
SAvAGE, 1. RIcHARD AND SETHURAMAN, J. Stopping time of a rank-
order sequential probability ratio test based on Lehmann
alternatives. . .. .. ... ... .
Savacg, I. R., SoBeL, MiLtoN AND Wo0ODWORTH, GEORGE. Fine
structure of the ordering of probabilities of rank orders in the
TWO SAMPLE CASES. . .ottt
ScuaaFsMA, W. anDp Smip, L. J. Most stringent somewhere most
powerful tests against alternatives restricted by a number of
linear inequalities. ... ... ......vuinnin i
ScHAUFELE, RoNALD AND PYkE, RoNaLD. The existence and unique-
ness of stationary measures for Markov renewal processes. . . ..
SEmEN, ESTHER. A note on construction of partially balanced incom-
plete block designs with parameters v = 28, ny = 12, n, = 15
and pfl =
SEEN, ESTHER AND ZEMACK, RiTA. On orthogonal arrays........
SEN, PraNAB KuMaR. On a distribution-free method of estimating
asymptotic efficiency of a class of non-parametric tests........
SesHADRI, V. A characteristic property of the multivariate normal
distribution. .. ... ... .. ..
Sesuapr1, V. Comparison of combined estimators in balanced in-
complete blocks. . .......... .
SETHERAMAN, J. AND SAVAGE, I. RicHARD. Stopping time of a rank-
order sequential probability ratio test based on lehmann alter-
DA VS, . . .o
Suam, B. K. On the bivariate moments of order statistics from a
logistic distribution. ....... ... ... ... ... ...
Sram, S. M. On the block structures of certain partially balanced
incomplete block designs. . ....... ... ... ...
SuEerp, L. A. Radon-Nikodym derivatives of Gaussian measures. . . .
SaorAack, RoGER A. Recursive generation of the distribution of the
Mann-Whitney U-statistics under Lehmann alternatives.......
SineH, RAJINDER AND GHosH, J. K. Unbiased estimation of location
and scale parameters............... . ... ... ...
Smip, L. J. AND ScHaaFsma, W. Most stringent somewhere most
powerful tests against alternatives restricted by a number of
linear inequalities. . . . ......... ... .o
SoBEL, MirnToN, WoopwoRTH, GEORGE AND Savacg, I. R. Fine
structure of the ordering of probabilities of rank orders in the
two sample case. .. ....... .
StanToN, R. G. AND MuLLiN, R. C. Inductive methods for balanced
incomplete block designs............ ... . ... . ...
StaRR, NorMAN. The performance of a sequential procedure for the
fixed-width interval estimation of the mean..................

248-259

1154-1160

98-112

1161-1172

1439-1462

1783-1789

1355-1370

1759-1770

1829-1831

1832-1835

1154-1160
1002-1010

1016-1020
321-354

284-286

1671-1675

1161-1172

98-112
1348-1354

36-50



CONTENTS OF VOLUME 37

StARR, NorMAN. On the asymptotic efficiency of a sequential pro-
cedure for estimating themean.............................
SticuM, BERNT P. A theorem on the Galton-Watson process. ... ...
SticuM, B. P. AND KusTEN, H. A limit theorem for multidimensional
Galton-Watson Processes. .. .. ...ovuuunneeeeeeunnaneeeennn
SticuM, B. P. anp KusTeEN, H. Additional limit theorems for inde-
composable multidimensional Galton-Watson processes........
Stonk, CHARLES J. On absolutely continuous components and re-
newal theory. ... ... ... ...
Stone, CuarLES. The growth of a recurrent random walk........
StraUCH, Rarpa E. ANp DERMAN, CYRUS. A note on memoryless rules
for controlling sequential control processes. .................
StravucH, Ravpa E. Negative dynamic programming. . ...........
StuppEN, WiLLiaM J. AND KaruIN, SAMUEL. Optimal experimental
deSIgNS. .. .o
SusBraHANYA, M. T. A note on a biased estimator in sampling with
probability proportional to size with replacement............
Suerrama, T. On the distribution of the largest latent root and the
corresponding latent vector for principal component analysis. .
TAINITER, M. Sequential hypothesis tests for r-dependent marginally
SEALIONATY PrOCESSES. .« . vttt et et e e e e
Tamuras, Ryosi. Multivariate nonparametric several-sample tests
TrIcHER, H. AND CHOW, Y. S. On second moments of stopping rules. .
TroMPsON, Rory, BELL, C. B. AND MOSER, J. M. Goodness criteria
for two-sample distribution tests..........................
Tucker, Howarp G. AND FrrLpmaN, DoriaN. Estimation of non-
unique quantiles. ... ...... ... L
Van NEess, Joun W. Asymptotic normality of bispectral estimates. .
Van Ryzin, J. R. The compound decision problem with m X n finite
JoSS MAtTIX . . . oot
Van Ryzin, J. R. The sequential compound decision problem with
m X nfinite lossmatrix. . .......... ...
Van Ryzin, J. R. Repetitive play in finite statistical games with
unknown distributions. . . ... ... o
VaN Zwet, W. R. AND MOLENAAR, W. On mixtures of distributions.
VArBERG, DALE E. Convergence of quadratic forms in independent
random variables. ... ........... . i
VEINOTT, ARTHUR, F., JR., On finding optimal policies in discrete
dynamic programming with no discounting. .................
VENTER, J. H. On Dvoretzky stochastic approximation theorems. .
Vere-JoNEs, D. Note on a theorem of Kingman and a theorem of
ChUDE. . . .ot
ViLLeGas, C. On the asymptotic efficiency of least squares estimators.
WeINER, HowarD J. Monotone convergence of moments in age de-
pendent branching processes..............................

xi

1173-1185

695-698

1211-1223

1463-1481

271-275
1040-1041

276-278
871-890

783-815
1045-1047
995-1001
90-97
611-618
388-392
133-142

451-457
1257-1272

412-424

954-975

976-994
281-283

567-576

1284-1294
1534-1544

1844-1846
1676-1683

1806-1808



xii CONTENTS OF VOLUME 37

WiLk, M. B., GNANADESIKAN, R. AND LauH, EL1zABETH. Scale pa-
rameter estimation from the order statistics of unequal gamma
COMPONENES. ... .ottt

WorrowITz, J. Remark on the optimum character of the sequential
probability ratio test........... ... ...

Wo00DROOFE, MICHAEL. Statistical properties of the number of posi-
BIVE SUINS. . .o ottt e et e

WoopworTH, GEORGE, SAVAGE, I. R. aAnD SoBEL, MiLTON. Fine
structure of the ordering of probabilities of rank orders in the
tWO-8amPle CASE. . . .. ..

Yanav, Josgpa A. On optimal stopping.......................

YivisakER, N. DoNALD. On a theorem of Cramér and Leadbetter. .

YivisakER, N. DoNALD AND SACKS, JEROME. Designs for regression
problems with correlated errors. . ............ ... ...

Zacks, S. Randomized fractional weighing designs..............

Zacks, S. Sequential estimation of the mean of a log-normal distri-
bution having a prescribed proportional closeness.............

Zacks, S. AND KaANDER, Z. Test procedures for possible changes in
parameters of statistical distributions occurring at unknown time
POINES. . o\ ettt

ZenNA, PEreEr W. Invariance of maximum likelihood estimators. . ..

ZEIGLER, R. K. AND GoLDMAN, AARON S. Comparisons of some two
stage sampling methods. ................. ...

ZeMmAcH, RiTa AND SEIDEN, ESTHER. On orthogonal arrays.........

ZysKIND, GEORGE AND MARTIN, FRANK B. On combinability of in-
formation from uncorrelated linear models by simple weightin

BOOK REVIEWS

CuernorF, HErRMAN. Review of “Introduction to Probability and
Statistics from a Bayesian Viewpoint” by Dennis Lindley. . . ..
DerMAN, Cyrus. Review of “Generalized Markovian Decision
Processes” by G.deLeve.............. ... ..
Geroor, RonaLp K. Review of “Markov Processes” by E. B.
DynKin. . ..ot
HannaN, E. J. Review of “The Statistical Analysis of Series of
Events” by D. R. Cox and P. A. W. Lewis.................
Hanson, D. L. Review of “Probability Thory” by Klaus Krickeberg
KnieaT, FRANK. Review of “Probability and Potentials” by Paul
A MEYOT. . oo
Lk VEQUE, W. J. Review of “Probabilistic Methods in the Theory of
Numbers” by J. Kubilius. ...............oo i
LinoLey, D. V. Review of “Mathematic Theory of Probability and
Statistics” by Richard von Mises (edited by Hilda Geirenger)
MpLETON, DAvip. Review of “Estimation Theory” by Ralph
DeULSCI. . o .ottt

152-176
726-727
1295-1304
98-112
30-35
682-685

66-89
1382-1395

1688-1696

1196-1210

744

891-897
1355-1370

1338-1347

1056-1059

18541855

1408-1409

1852-1853
755-756

1856-1857

1063-1065

747-754

1412-1413



CONTENTS OF VOLUME 37 xiii

MograN, P. A. P. Review of “Queues and Inventories” by N. U.

Prabhu...... ... .. e 529-530
MvurLER, MERVIN E. Review of “Monte Carlo Methods” by J. M.

Hammersley and D. C. Hadscomb; and “Methods of Statistical

Testing/Monte Carlo Method” by Yu. A. Shreider............ 532-538
Ny, Peter. Review of “Proceedings of Symposium In Congestion

Theory” by W. Smith and W. Wilkinson.................. 1410-1411
OweN, D. B. Review of ‘“Mathematical Statistical Tables” by L. N.

Bolshev and V. N. Smirnov............ ... ..o ... 757-758
Prasuu, N. U. Review of “The Theory of Stochastic Processes’ by

D.R.Coxand H.D. Miller. ................. ... ..., 1848-1851
RosENBLATT, H. Review of “Stochastic Processes in Mathematical

Physics and Engineering’”” by Richard Bellman............... 298-300
RuBeN, Harorp. Review of “Multidimensional Gaussina Distri-

butions” by Kenneth Miller. .. ............................ 301-307
SeitzeR, F. Review of “Diffusion Processes and their Sample Paths”

by K. Ito and H. P. McKean, Jr.. . ........................ 1060-1062
StrIEBEL, CHARLOTTE. Review of “The Elements of Stochastic

Processes with Applications to the Natural Sciences” by Norman

T.J. Bailey. . ... 531-532
Watson, G. S. Review of “Inference and Disputed Authorship:

The Federalist” by Frederick Mosteller and David L. Wallace 308-312

MISCELLANEOUS

Book Reviews. .298-312, 529-538, 747-758, 1056-1065, 1408-1413, 1848-1857
Correction Notes and Acknowledgment of Priortiy. .297, 745, 1053, 1407, 1847
Abstracts of Papers 313-315, 539-555, 759-775, 1066-1078, 1414-1433, 1858—1866
News and Notices.316-317, 556-563, 776-777, 1079-1080, 1434-1435, 1867-1887

Doctoral Dissertations. . ........... ..ot 559
Report of the President for 1966. .. ................. ... ... . ... 1874
Report of the Treasurer for 1966. . .......... ... ... ... .. ..... 1874-1878
Report of the Program Secretary for 1966. ................... ... 1878
Report of the Editor for 1966. .......... ... ... ... ... ... ... 1879-1880
Report of the Managing Editor for 1966...................... ... 1881
Report of the Lafayette Meeting, March 23-25, 1966............. 778-780
Report of the Brookhaven Meeting, April 27-29, 1966............ 1081-1084
Report of the the New Brunswick Meeting, August 30-September 2,

1086, . . 1881-1887



Index of Abstracts for 1966

ABRAMSON, LEE, R., 1421

AGGARWAL, OM, 759

ArTriN, MurRraY A. AND NELSON,
W. C., 1421

AvraM, KHURSHEED, 539

ANDERSEN, ERLING BERNHARD, 1415

ANDERSON, DoNALD A., 1858

AnpErsoN, T. W. AND SamuELs, S.
M. 544

Bafos, ALFREDO, 769

BaranacHIk, A. J., 549

Barrow, Ricmarp E., ProscuaN,
FrRANK AND SCHEUER, ERNEST M.,
1072

Barr, Davip R., 1417

Basu, A. P., 539, 759, 770

Bew, C. B. anp Doksum, K. A.; 539

BeuTLER, FREDERICK J. AND LENE-
MAN, OscAr A. Z., 1072

BaaT, U. N, 540

BuatTacHARYA, P. K., 759

BuaTTAcHARYA, G. K., 1863

Bicker, PeTER J., 1864

BickEeL, PETER J. AND YAHAV, JOSEPH,
550

BiLpikAR, SHEELA AND PaTiL, G. P.,
760

Brake, E. A. anp Fowrkes, E. B,,
760

Brocs, D. A. anp WaTtson, G. 8., 760

Boks, Duane C., 1421

Boyp, D. W., Korz, S. AND JOHNSON,
N. L. 1427

Brunk, H. D., 1073

BueHLER, R. J. AND Hora, R. B,, 541

BunLER, Roarp, 761

BuUrkE, P. J., 314

CacouLros, T., 761, 1422

CARNEY, EDWARD J., 761

CHAMBERS, JOoHN M., 762

CHATTERJEE, SAMPRIT, 762

Cuoi, KEEWHAN, 1422

CHoPRA, DHARAM VIR, 1858

Cuow, Y. S., 540

Caow, BRYANT AND Dick, WALTER J.,
1423

CiNLAR, ERHAN, 1422

CHRISTIANSEN, H. Dargas, 1861

CoHEN, A. CLIFFORD, 1066

Cover, THOMAS M., 1414

CovER, THOMAS M. AND HART, PETER,
314

DanierL, CUTHBERT, 313

DEeEeLEY, Jonn J., 540, 1858

Denny, J. L., 772, 1423

DHARMADHIKARI, S. W., 1423

Dick, RonaLp 8., 762

Dick, WALTER J. AND CHOW, BRYANT,
1423

Dickry, J. M., 763, 1423

Doxksum, K. A. anp Berr, C. B., 539

DoksuMm, K., Trompson, R. anD
GOVINDARAJULU, Z., 314

DrAPER, NorMAN R. AND GUTTMAN,
Irwin, 772

DraPER, NorMAN R. AND MITCHELL,
Tosy J., 772

Dusey, Satya D., 1066, 1070

EaToN, MORRIS, 551

ErroN, BRADLEY, 769

EickEr, FriepHOLM, 1424

Evans, Davip H., 1070

FeLDMAN, DorIAN AND Fox, MARTIN,
541

Fururawa, NacaTa, 1073

FowLkes, E. B. AND Braxkg, E. A, 760

Fox, MARTIN AND FELDMAN, DORIAN,
541

GEBHARDT, FRIEDRICH, 1416

GEISSER, SEYMOUR, 549

GHosH, S. P., 763

Gir1, N., 551

GLESER, LEON JAY, 1074

GNANADESIKAN, M., 763, 1418

xiv



INDEX OF ABSTRACTS XV

GNANADESIKAN, R. AND WiLk, M. B,,
1417

GopaMBE, V. P., 552, 772, 1414

GOVINDARAJULU, ZAKKULA, 315

GovinparaJULU, Z.Le Cawm, L. AnD
RagHAVACHARI, M., 315

GOVINDARAJULU, Z., Doksum, K. AND
TrompsoN, R., 314

Gray, K. B., Jr., 1074

GURLAND, JOHN, 1418

GuTTMAN, IRWIN,
Norman R., 772

GurtMAN, IRWIN AND SMITH, DENNIS
E., 1074

Haper, R. J., Karson, M. J. anp
Manson, A. R., 1067

Havn, Davip B., 1424

Harn, W. J., 764, 1424

Han, CH1EN-PAIL 1424

Hanurav, T. V., 1859

HarknEss, W. L. AND SHANTARAM,
R., 1431

Harris, CarL M., 771

Harris, T. E., 1425

Harr, PETer AND CoVER, THOMAS
M., 314

Harter, H. LroN AND MOORE,
AvuserT H., 541, 542, 1066, 1420

HarviLLe, Davip A, 1418

Hever, HerBERT K., 1419

Hinicu, MeLvIN J., 710

HoapLey, A. BRUCE, 771

Hobges, J. L., Jr.,, AND LEHMANN,
E. L., 1416

Hoce, RoBeErT V. AND ROBERTSON,
T, 1430

HovruaNpER, MYLES, 549

Hora, R. B., 1067

Hora, R. B. AND BUEHLER, R. J., 541

HuBEr, PETER J., 1425

Jornson, N. L., Bovp, D. W. anp
Korz, S., 1427

Jounson, RicuARD A., 1426

KasBg, D. G., 773

AND DRAPER,

Karg, B. K., 1426

KanTor, MICHAEL, 771

Karson, M. J., Manson, A. R. axp
Hapsr, R. J., 1067

Krotz, JEROME, 553, 773, 1863

Kock, Gary G. anDp SEN, P. K., 1427

Koop, Joun C., 764

Korz, S., Jounson, N. L. anp Bovyp,
D. W., 1427

Krisanaian, P. R. aNp PaTHAK, P.
K., 1428

KrurcakorF, RicHarp G., 1428

KrurcakorF, R. G. AND WARNER, J.
L.J. L., 768

LacHENBRUCH, PETER A., 774

Larson, Harowp J., 549

Le Cam, L., RagHAvVACHARI, M. AND
GOVINDARAJULU, Z., 315

LECHNER, JAMES A., 1428

Leamann, E. L. anp Hobegss, J. L,
Jr., 1516

LenEmMAN, OscAR A. Z. AND BUETLER,
FrEDERICK, J., 1072

LorpEN, GARY, 542

Luwm, Mary D., 1419

ManamuNuLy, M., 1429

MauamumuLu, D. M. ANp RobINE,
R. H., 542

Maik, R. L. AND Srivastava, J. N,
546

Mavix, HENRICK JOHN, 553, 765

Marrows, C. L., 1067

Manson, M. J., Haper, R. J. anp
Karson, M. J., 1067

Marpia, K. V., 1075, 1076

MargouriN, BArry H., 1076

MarcoLIN, BARRY H. aAND WINOKUR,
HEerBERT 8., JR., 765

MaTHAIl, A. M. anp Saxena, R. K.,
1077, 1864

May~NaRD, JaMES M., anp CHow, B.,
1859

Menra, K. L. AND SaraNGt, J., 770

Miuch, Paur R., 1073



XVi

MircaELL, ToBy J. AND DRAPER,
Norman R., 772

Moogrg, ALBERT H. anp HarTER, H.
Lron, 541, 542, 1066, 1420

MomnanTy, Sr1 GoraL, 1862

MupHOLKAR, GovIND S., 765

MupnoLEAR, GoviND S. anDp Rao,
S.R. S., 1429

Mustari, Caanpan K., 1864

Nager, K., 543

Naus, Josepu 1., 1429

NEeLson, W. C. AND AITKIN, MURRAY
A., 1421

Norris, Nivan, 1071

Novick, MELvIN R., 1862

Patuax, K. B., 553, 554

Patuax, P. K. anp KrisaNaial, P.
R., 1428

Parer, KanTizan M., 766

Patin, G. P. AND BILDIKAR, SHEELA,
760

Patin, G. P. anp Wani, J. K., 543

ParinL, S. A., 543

Perng, S. K., 1430

Prarasa Rao, B. L. 8., 543, 544

ProscuAN, FRANK, ScHUER, ERNEST
M., anp Barrow, Ricaarp E., 1072

Puri, MapaN L. anp Puri, Prem S,
554, 1068, 1077

Puri, MapaN L. anDp SEN, PrANAB
Kumar, 545, 550, 766, 1430, 1863

Puri, Prem S. anp Puri, Mapan L.,
554, 1068, 1077

RacrHAvAcHARL, M., LE Cam, L. AND
GOVINDARAJULU, Z., 315

Rao, J. N. K. aANp WEBSTER, J. T.,
554

Rao, S. R. S. an»D MUDHOLKAR,
Govinp, S., 1429

Rastoci, Suresa C., 1068

Rizvi, M. HASEEB AND
MivTon, 315

Rizvi, M. HaseeB, SoBEL, MILTON
AND WooDpWoORTH, GEORGE, 774

SoBEL,

INDEX OF ABSTRACTS

RoserTson, Tim anp Hoca, ROBERT
V., 1430

Ropine, R. H. AND MAHAMUNULU,
D. M., 542

RuBiN, HErMAN, 544, 143

RutaErFORD, J. R., 766, 1430

SackrowiTz, HAROLD, 555

SAMUELSs, S. M., 1416

SAMUELS, S.

SAMUELS, S. M. AND ANDERsON, T. W,
544

SArANGI, J. AND MEHRA, K. L., 770

SaxeNa, K. M. Layn, 544, 545, 1860

SaxeNA, R. K. anp MaTHAL, A. M,
1077, 1864

ScHEUER, ERNEST M., BARLOW, AND
ProscuAN, Frank, 1072

ScLovE, StaNLEY L., 550

SEN, PraNaB KUMAR, 545, 1068, 1069
1863

Sen, P. K. anp KocH, Gary G., 1427

SEN, PranaB Kumar anNp Puri,
Mapan L., 545, 550, 766, 1863

Suam, K. R., 546

SHAMAN, PAUL, 1431

SuaNTARAM, R. AND HaRrNEss, W.
L., 1431

SHAPIRO, S. S. AND WiLK, M. B., 1416

StBuya, M., 767

Siopiqui, M. M., 1069

SieemuND, Davip O., 546

SingH, S. N., 775

Smrra, DEeENNis E. AND GUTTMAN,
Irwin, 1074

SoseL, MILTON, 546, 1865

SoseL, MivtoN AND Rizvi, M.
HaskEgs, 315

SoBEL, MivToN, WOODWORTH,
GEoRGE AND Rizvi, M. HASEEB, 774

SPRINGER, MELVIN D. anp THOMP-
soN, WirrLiam E., 1420

SrivasTava, J. N., 1860, 1865

Srivastava, J. N. ano MaiIg, R. L.,
546



INDEX OF ABSTRACTS

SrrvasTava, M. S., 313

Srivastava, R. C., 555

Sr1vasTAVA, SURENDRA K., 315, 775

SteprENS, M. A., 767

Srour, W. F., 1432

SuBrarMaNIUM, K., 1078

SuBraEMANAIAN, K., 1865

SYLWESTER, Davip L., 1432

TaxkevucH, K., 1860

TuaompsoN, Rory, 767

TrOMPSON, R., GOVINDARAJULU, Z.
AnD Doxsum, K., 314

THOMPSON, WiLLiAM E.
SPRINGER, MELVIN D., 1420

T1a0, GeorGE C., 767

Tracy, DErrICK S., 1421

Tsao, Reerr F.; 1069

Ury, Hans K., 1415, 1866

Vanx Ryzin, J., 546

WanBa, GRACE, 1432

Wane, Yineg Yao, 768

Wani, J. K., 768

Wani, J. K. anp Patin, G. P., 543

WarLentus, K. T., 547

AND

xvii

WARNER, J. L. AND KrUTCHKOFF, R.
G., 768

Watson, G. S. aNp Broch, D. A., 760

WEBSTER, J. T. AND Rao, J. N. K., 554

WEHBMANEN, OSCAR A., 1433

WEeINER, Howarp J., 1071

Weiss, L. axnp Worrowrrz, J., 1866

Warre, Jonn S., 547

Wik, M. B. AND GNANADESIEAN, R.,
1417

WiLk, M. B. AND SHAPIRO, S. S., 1416

Winokur, HErBERT S., JR., AND
MareoLiN, Barry H., 765

WoopworTH, GEORGE C., 548

WoopworTH, GEORGE, Rizvi, M.
HaseEB AND SoBEL, MILTON, 774

YamAv, JoOSEPH AND BICKEL, PETER,
550

Yuap, E. F., 1071

ZAcks, SHELEMYAHU, 548, 1069, 1433

ZAHL, SAMUEL, 769

Zyskinp, GEORGE, 1861

ZYsKIND, GEORGE AND MARTIN, FRANK
B, 1862



