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Optimum Time Sampling in Stochastic Processes
Yasushi TAaca

In approximating a random variable Y by the linear combination of
observations (X, -+ - , Xis) from a stochastic process {X;, ze T}, it is
natural to consider how to select time points (#, -+ s tn) dptimully for a
fixed n so that the expected mean square error E{|Y—a,— élaqulz} is to be
minimized. Since the expected mean square error is represe:'l—ted as a function
of covariances between (Y, X, - , Xi»), the optimum selection of time
points (2, »tn) can be obtained based on the informations about them. .
When T is discrete and finite, the problem is regarded as a sort of integer
programming, and the solution can be obtained by investigating all possible
combinations of (zy,---- ,t,). When T is continuous, informations of co-
variance functions are needed to solve the problem under the assumption
that the process is weakly stationary. In the special case when the
process is weakly stationary and has Markov property in the wide sense,
covariance function C(z)=E{X(z+:)X(¢)} is represented as o%¢* (see [1])
where E{X(#)}=0 and E{[X(#)]*{=0¢®. Then the optimum time sahp]ing
can be made analyticaly, and the solution is obtained in the case when

— 1 d
Y= So X(@)dt.
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mERAE (X, i=1,- - » N}, #G8#% Co=E{Y%},Cu=E{YX)}, C;=E{X;X;} %
bHt. (2L E{Y}=0, E{X)}=0,i=1, - S N) k93T 5L,
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(#1 {X, —‘:°<t<°°} BEBEFRIERLI7ERE T, E{X)=0, E{X* =1, 3 5. |
sorx, Y=50X(t)dt & 3laX, TRGEBLE.
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(8y*, oeeee s 8 BEO (ar*, , an*) BRDHTHRI.
ay*=2(1—e—%)=0.787

S*¥*=2¢ 1—4(1—e—4)%=0.117

2) n=2 Okx
WML D att=1 &85, u* 1%
YPte ly—2e1=0, yYy=eh

DIRELLTRDOLNS.
£*=0.264, £,*=0.736
bi*=by*=0.464, S**=0.037
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1] Dood, J.L., Stochastic Processes, John Wiley, (1953).



