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Summary, The stopping problem on Markov process with OLA(One-stage
Look Ahead) policy is considercd. 1ts associated optimal value could
ba expressed explicitly by a potential for a charge of tha positive
pazt of the diffcrence betwaen the immediate reward and the one-
period-after reward, As application to the best choice pxoblem, the
optimal value of three problems: the classical secretary problem, the
problem with a refusal probability and the one with random number of
objects are calculated,

1. Introduction. The optimal stopping problem is a spacial case
of Markov decisjon processes, Tho decision maker can either select
to stop, in which case he rocoives reward and tha process terminates,
or to pay cost and continue observing the state, If tho decision is
made to continue, than he proceeds to the next state according to the
given trensition probability. Tho objective {s to choogse the policy
which maximizes the expected value. A policy for tha decision process
means to take the adaptation of a stopping time of the process.

Let L n=@8,1,2,.. be a Markov chain over a gstate space S in zw.
Wa assume that S s countable, but this is inessential for our
discussion., 1In the last coction 3 the cases of the unit interval are
conaidercd. The optimal stopping problem {s to find a stopping time

¥ which maximizes the expectation of payoff v{i;t) starting at i.
Let us denote the optimal value by

(1.1) v({i) = sup viizT)
EL4 )

T-1
. “.A.w Ele(x,) - m-eo.x:- ] %g=11, ics

where r{l) means an immediato reward and c(i) a paying cost. The
admissible class of the policies iz the set of all finite stopping
times. Tha detailed analyses are discussed by many authors such as
Chow/Robbins/sSiegmund (1), Shiryaev(ll] and so on.

Consider the set of stateo for which stopping immediately is at
least as good as stopping aftor oxactly one more perfod. ODenote this

Lecture Notes in Mathematics, 1299,

Probability Theory and Mathematical Statistics,
S.Watanabe and Yu.V.Prokhorov(Eds.),
Springer-Yerlag, Berlin, 1988.

572

set by

(.2 B = {ies ; x(l) 3 Prl) - c(i))

where Pr(f) = Munm P({i,3)x(J) ond P(1,3), {,J¢8, is a stationary
transition probability. The policy, defined by the hitting time of
this oet B, is called a "One-stage Look Ahoad"{abridged by OLA) policy
by Ross[10}, since it compares stopping immediately with stopping
aftar ono period. Under certain conditions, He shows that the OLA
policy {3 optimal. The OLA policy is useful for many problems and
algso extondod to the continuous parameter process by Prabhu[6].

Our aim of this note is to obtain, by applying the potential
operator, tha explicit optimal value associated with the OLA poliey
for stopping problems. With this result, we will give, in the soction
3, tho explieit solution of the various versions for the best choice
problem in the asymptotic form., The first is the classical problem
and tho second 1s the case with the rofusal probability. Also the
solution for the case of random numbar of objects is calculated. The
1ast case was reduced to a functional optimality equation by an ad hoc
mothod in Yasuda(l3}.

Tho motivation for this approach arose in connaction with the
results of Darling{2] and that of Hordijk(5}. The former gave the
upper bound of the optimal value by a potential operator and the
latter gave a sufficient condition to find an optimal stopping time.

2, Markov potential and tho optimal value. For a transition
probabflity PopP(i,j),i,Jc5, a function fef(l), ieS, is called a charge
if lim __~¢v+...+vx-n_ﬁu. for each i¢5, exiatas and i3 finite-valued,
Punction ge=g(i),ieS is a potential {f there axists a charge £ such
that g(i) = lim _-+m+...+mx~nu.»v. ie§. We shall use the notation
g(i)= NE(L), feB.

The relation between Markov Potential Theory and Dynamic
Programming or Markov Declsion Process is discussed by Hordijk({s].
Since, as in the section 1, the optimal stopping problem is a spocial
case of Markov Declsion Procass, the optimality eqguation of the
stopping problem is reduced as follows.

(2.1) v(i) = max{e(i), Ppv(i) - c(i}}, ies.

Pundamental in such an investigation of Dynamic Programming is the
uniqueness of the equation (2.1) and tho determination of the optimal
policy and the optimal value.

In this note we consider the optimal stopping problem, for which
the OLA policy is optimal. To give a sufficient condition, we prepare
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