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U1a}ik,§9n

If increments X(t,) - X(t;) and X(t,) - X(t;)
of process X(t) are uncorrelated (or
independent) for any t, <t, <t; <t,, then
X(t) is a process with uncorrelated (or
independent) increments.
—__ . :
Poisson, Weiner are independent
increment
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Cross=Correlation Clarkson
Cross-Covariance """

Cross-Correlation

Cross-Covariance

Cor (bt) = ELX (&) -7 IV (&) )]
=Ry (tl 15 )_ Mx (tl )'7Y (tz)
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Uncorrelta ' Lndendent Progesses Clevson

Ryy (t11t2):0

Orthogonal Processes

Uncorrelated Processes Cyy (tl 1 ) =0

Independent Processes — group of random
variables X(t,), ..., X(t,) are independent of the
group Y(t,’), ..., Y(t,'):
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Stationary Procasses Sk

Strict-Sense Stationary (SSS) Process
Statistics not affected by shift in time origin.

First order density is
independent of time

f(x;t)=f(xt+7) HHI:> f(x;t)= f(x)
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Stationary Processes Ceeiser

Similarly:
Second order density depends on time difference

HHL> 17O tt) = F(x, X0t - t,)
Statistics of Stationary processes
) [EX©OF =7 = const] [EX®)]= 0" = const
I R(tl'tz) = E{X (t1)x (tz )} = R(tl -1, )I
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Stationary Processes ke

Jointly SSS Processes
Joint statistics of X(t) & Y(t) are the
same as X(t + 1), Y(t +1)

Il
fXY (X’ y;t1’t2): fxv (X’ Y.y _tz)

E{X (tl )Y (tz )} = Ryy (t1 -1, )
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Wide-Sense Stationary (WSS) Process

If mean is independent of time and
autocorrelation dependson z=t; - t,

E{X(t)}=7=const| JE{X(t+7)Y(t)}=Ry(7)

Jointly WSS Processes X(t) & Y(t)
If both X(t) & Y(t) are WSS, and cross-
correlation depends on time difference

E{X(t+7)X(t)}=R(zr)
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Concluding Remarks

» Cross-Correlation & Cross-

Covariance

»> Strict-Sense Stationary Process

» Jointly SSS Processes

» Wild-Sense Stationary Process
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Stationary Preasses '

Thamni< youl

Questions?
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