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THE PAPER ON THE MATRIX VALUED TIME SERIES

M. Tuncay Gengoglu

Abstract

In this paper, random series oscillatory were examine in matrix valued time series.
This series’ calculated correlation coefficient between elements.
Positive serial correlation coefficient between terms examined relation.

Definition 1. Total function of elements nook of square matriz is trace function (1).
If variance is elements of matriz, trace of the matriz’ II average variance.

Definition 2. The k-dimensional time series {z; :t =0+ 1,£2,...} is defined by

L1t
T2t
Ty =

Tt

where {z; : t = 0,%£1,4+2,..},1,2,..., k are scalar time series. The expected value of z;
is

i E{.’L‘lt} i
E{IZZQt}
E{l‘t} = '
L E{l’kt} i
Assuming the mean is zero, we define the covariance matrix of x; and xt + h by
[ E{$1t$1,t+h} E{$1t$2,t+h} E{$1t$k,t+h} 1
E{l‘2t$1,t+h} E{$2tw2,t+h} E{$2t$k,t+h}
E{zewy p} =
E{zrz1t1n} E{zrzoirn} - E{Twdriin}
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As with scalar time series, we define x; to be covariance stationary if:

1) The expected value of z; is a constant function of time.

2) The convariance matrix of xz; and z;,; is the same as the convariance matrix
of z and x;i, forall t,t+ h,j,j + h in the index set (2).

1. Application of Random Series Oscillatory

Let; matrixes
Ty = (aij>X2 = (bij), vy Iy = (aij)

Let the random series be
T1,X2y -y Ty

where we assume E(v;;) = E(v;;)* = 0. Take an
MA(3)

1
Xi= g(Xz + Xit1 + Xit2)
Then the variance of z} is

E(:c;)Q = E{(1/32($i +zi1 + $i+2)2)}
= 1/3E{a] + 2}, + 2l + 2(Ti%i1 + 2iTive + Tig1Tis0)}

where

E(vijvij) = 0,0 # ]
E(z;)* = 1/34{E(z})* + E(zi,) + E(z],,)*}

where E(z})?, E(z] )% E(x},,)?* matrixes are diagonal matrix. The matrixes

Trace E(z})? =o0? + 02+ 0%+ -+ 0% = ko?

50
Trace E(z;41)? = ko?
Trace E(z;12)? = ko?
Therefore
E(z:)* = (1/3)(ko?) = ko?/3
for n = 3;

E(z;)? = ko*/n

The covariance is

Cov (z},2iy,) = E(ziz,,)
= (1/3°)E((i + Bit1 + Tis2)(@itr + Tivrg1 + Tigri2))
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If n=3>r (say, r =2) then

Cov (zizj,,) = (1/3)E((2iTitr + TiTiss + TiTita + Tip1Tiv2 + Tip1Tiys
+Ti1Tita + Tigy2Tite + Tiy2Tits + TitaTiva))
= (1/3%)(E(zit2)* + E(ziTiz2 + -+ + Tit2Tita))

where
E(vijvji) =0, i #
Cov (ziz}y,) = (1/3%)E(zi42)?
Where, E(z;42)? matrix is a covariance matrix. It is diagonal.
Trace E(zi12)? = 02+ 02+ 02+ -+ 0% = ko?
Cov (},2},,) = ko®/3?
= (1/3%)(3 — 2)ko?
= (1/n*)(n — r)ko?

If n=3<r (Say, r =3) then
Cov (2}, 2},,) = (1/3%)(3 — 3)ka® =0

Hence, the serial Correlation Coefficient between z and zj,. is, for n > r,

r

! /
Trace Cov (zj, x5,

Pijitr = 7 7 7
Trace Cov (z}, ;) Trace Cov (2,2},

—(n— r)o?
= 1t =(n-r)/n

V(ko?)/ny/(ka?)/n

For n <r
Piitr =0/n =0

We see that as the lag r becomes smaller, and the serial correlation coefficient between
successive terms indicates that the terms are not independent, and the sequence of moving
averages will generate an oscillatory series.
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MATRIS DEGERLI ZAMAN SERILERi UZERINE BiR CALISMA

Ozet

Bu caligmada salimml tesadiifi seriler matris degerli zaman serileri icinde in-
celenmistir. Bu serinin elemanlan arasindaki korelasyon katsayisi hesaplanmistir.
Terimler ile pozitif korelasyon katsayis: arasindaki iligki incelenmistir.
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