Sequential

T esting Problems for Poisson ProcessesG.

PESKIR

�

and A. N. SHIRY AEV

�Abstract

W e present the explicit solution of the Bayesian and variational problem of

sequential testing of two simple hypotheses about the intensity of an observed

Poisson process. The method of proof consists of reducing the initial problem to a

free-boundary differential-difference Stephan problem, and solving the latter by use

of the principles of smooth and continuous �t. A rigorous proof of the optimality

of the W ald’s sequential probability ratio test in the variational formulation of the

problem is obtained as a consequence of the solution of the Bayesian problem. �

Centre for Mathematical Physics and Stochastics, supported by the Danish National Research Foundation.MR

1991 Mathematics Subject Classi�cation. Primary 62C10, 60G40, 62L10. Secondary 62L15, 34K10, 60J75.

Key words and phrases: Sequential testing, Bayes decision rule, Poisson process, SPRT (sequential probability ratio test), optimal stopping, a

free-boundary differential-difference Stephan problem, the principles of continuous and smooth �t, point (counting) (Cox) process, measure of jumps

and its compensator, It ^ o’s formula. 1

R EFERENCES

[1] A RROW, K. J. BLACKWELL, D. and GIRSHICK, M. A. (1949). Bayes and minimax solutions

of sequential decision problems. Econometrica 17 (213-244).

[2] BHA T, B. R. (1988). Optimal properties of SPRT for some stochastic processes. Contemp.

Math. 80 (285-299).

[3] BLACKWELL, D. and GIRSHICK, M. A. (1954). Theory of Games and Statistical Decisions.

John Wiley and Sons, New Y ork.

[4] CHOW, Y. S. ROBBINS, H. and SIEGMUND, D. (1971). Great Expectations: The Theory of

Optimal Stopping. Houghton Mif in, Boston, Mass.

[5] DVORETZKY, A. KIEFER, J. and WOLFOWITZ, J. (1953). Sequential decision problems

for processes with continuous time parameter. T esting hypotheses. Ann. Math. Statist. 24

(254-264).

[6] IRLE, A. and SCHMITZ, N. (1984). On the optimality of the SPRT for processes with

continuous parameter. Math. Operationsforsch. Statist. Ser. Statist. 15 (91-104).

[7] JACOD, J. and SHIRY AEV, A. N. (1987). Limit Theorems for Stochastic Processes. Springer-

V erlag, Berlin Heidelberg.

[8] LEHMANN, E. L. (1959). T esting Statistical Hypotheses. John Wiley.

[9] LIPTSER, R. S. and SHIRY A YEV, A. N. (1978). Statistics of Random Processes II. Springer-

V erlag, New Y ork.

[10] LIPTSER, R. Sh. and SHIRY A YEV, A. N. (1989). Theory of Martingales. Kluwer Acad. Publ.

[11] ROMBERG, H. F. (1972). Continuous sequential testing of a Poisson process to minimize

the Bayes risk. J. Amer. Statist. Assoc. 67 (921-926).

[12] SHIRY AEV, A. N. (1967). T wo problems of sequential analysis. Cybernetics 3 (63-69).

[13] SHIRY AEV, A. N. (1978). Optimal Stopping Rules. Springer-V erlag, New Y ork.

[14] SIEGMUND, D. (1985). Sequential Analysis. T ests and Con�dence Intervals. Springer-V erlag,

New Y ork.

[15] WALD, A. (1947). Sequenatial Analysis. John Wiley and Sons, New Y ork.

[16] WALD, A. (1950). Statistical Decision Functions. John Wiley and Sons, New Y ork.

[17] WALD, A.. and WOLFOWITZ, J. (1948). Optimum character of the sequential probability

ratio test. Ann. Math. Statistics 19 (326-339).

[18] WALD, A. and WOLFOWITZ, J. (1950). Bayes solutions of sequential decision problems.

Ann. Math. Statistics 21 (82-99).

2