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In this paper we extend the Shiryaev's quickest change detection formulation
by also accounting for the cost of observations used before the change point.
The observation cost is captured through the average number of
observations used in the detection process before the change occurs. The
objective is to select an on-off observation control policy, that decides whether
or not to take a given observation, along with the stopping time at which the
change is declared, so as to minimize the average detection delay, subject to
constraints on both the probability of false alarm and the observation cost. By
considering a Lagrangian relaxation of the constraint problem, and using
dynamic programming arguments, we obtain an \textit{a posteriori} probability
based two-threshold algorithm that is a generalized version of the classical
Shiryaev algorithm. We provide an asymptotic analysis of the two-threshold
algorithm and show that the algorithm is asymptotically optimal, i.e., the
performance of the two-threshold algorithm approaches that of the Shiryaev
algorithm, for a fixed observation cost, as the probability of false alarm goes to
zero. We also show, using simulations, that the two-threshold algorithm has
good observation cost-delay trade-off curves, and provides significant
reduction in observation cost as compared to the naive approach of fractional
sampling, where samples are skipped randomly. Our analysis reveals that, for
practical choices of constraints, the two thresholds can be set independent of
each other: one based on the constraint of false alarm and another based on
the observation cost constraint alone.

Comments: Preliminary version of this paper has been presented at ITA
Workshop UCSD 2011

Subjects:  Statistics Theory (math.ST); Information Theory (cs.IT);
Optimization and Control (math.OC)

Cite as: arXiv:1105.1361 [math.ST]
(or arXiv:1105.1361v3 [math.ST] for this version)

Submission history

From: Taposh Banerjee [view email]
[v1] Fri, 6 May 2011 19:13:00 GMT (41kb)

We gratefully acknowledge support from

the Simons Foundation
and member institutions

(Help | Advanced search)

Download:

. PDF
. PostScript
. Other formats

Current browse context:

math.ST
< prev | next >
new | recent | 1105

Change to browse by:

cs
cs.IT
math
math.OC
stat

References & Citations
. NASA ADS

Bookmarkwhat is this?)

EEEER ] Il
B



[v2] Sat, 14 May 2011 01:21:31 GMT (41kb)
[v3] Tue, 22 Nov 2011 18:04:21 GMT (55Kkb)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.



