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Abstract

The asymptotic properties of the periodogram and the spectral density function using data window for
two vector-valued stability series are investigated. Some statistical properties of covariance estimation
function with missing observations are studied. The application will be studied in the economy sector.
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1. Introduction
Our method of proceeding is to derive the asymptotic moments of: the periodogram | ™ (;,

the matrix of sample measures FXX(T) (2) and the matrix of sample spectral densities f (1) .

Our work is mainly based on the properties of the data windows and the matrix of second
order smoothing modified periodogram. The properties of the smoothing periodogram using a
weight function or data window were discussed in I3 71, We see that the idea of smoothing the
periodograms using data window is an important tool in the spectral analysis of time series.
Our purpose is to compare the classic results in the spectral analysis of (r+s) vector valued
strictly stability time series, where all observations are available and the case where some of
the observations are randomly missed, using data window.

The paper is organized as follows: Sectionl. Introduction, sstatistical properties of the
periodogram for two vector-valued stability series will be in investigate in Section 2, in section
3 the Asymptotic properties of the Spectral Measure Matrix was discussed, the Asymptotic
Moments of the Spectral Density Matrix were discussed in section 4, finally we will apply our
theoretical study in the economy sector in section 5.

2. Statistical Properties of the Periodogram for Two Vector-Valued Stability Series
In this section we will investigate the sstatistical properties of the periodogram for two vector-
In this section we will investigate the sstatistical properties of the periodogram for two vector-

valued stability series: Consider an (" ) vector-valued stability series
zy=[x@® YO 2.1)

t=0,+1,+2,.. Y (1)

with % ) vector-valued and s- vector-valued. We assume that the

series (2.1) is a strictly stability (" *S)
[Xj(t) Yi(t)]T j=1,2,..,r, i=1,2,..,s

define the means

vector-valued series with components

all of whose moments exist, and we

EX (t)=c, , EY (t)=c, (2.2)
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The covariances,
E{[X(t+u)-c I[X({t)-c,1 }=c_(u),
E{X (t+u)-c, Y () -c, 1" f=c, (u), (2.3)

E{Y(t+u)—c Y (®) -c 1 f=c, (u)

The second-order spectral densities can be derived as,

fo(2)=@27)" Xc, (u)Exp (-idu),

u=-w

f,(A)=27)" Xc, (u)Exp (-idu), (2.4)

u=-—0

f (A1) =(2z)" Xec, (u)Exp (-idu), for -0 <1 <o

u=-x

Assumption I. Let X (t) is a strictly stability series all of whose moments exist. For each j=1,2,.., k -1 and any k-tuple
a, a,,. ,a, wehave

Where
Cal ,,,,,, a (ul‘"" ukl)zcum {Xai(t+u1),Xal(t+uz),...., Xak(t),al,az,...,akzl, , ,teR,
U, U,,., u_, k=2,3

Assumption Il. Let W («), « e [-7,~] be a weight function that is bounded, is symmetric about 0 and has bounded first
derivative such that

> W (a) =1,

Given B, > 0 we then set

w (a)=8."w (B a)

Assumption I11: Let d a‘” (t), te R, a=1,r bebounded, is of bounded variation and vanishes for t >T -1, t <0, that is
called data window.

Let
T-1 k " —| -
G, . ()= [T]d. () |exp {-iit},
t=0 | j-1 l ]

for — o < 4 <o and a,,..,a, =1,r..

Let h;” (4) be the discrete expanded finite Fourier transform is defined by

T-1 -1/2
h;”(ﬂ) = {27[2 (d:T)(t))ZJ éga)(ﬂ), -0 <A< (2.5)
Where
[ (;)(ﬂ)—| T-1
eV@ay=1 =3 d, T (w, (DExp {-iat}, (2.6)
B A OO ) I
v, (t)=B_()Z (1) 2.7
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a=1,2,..,min (r,s), X_(t),Y,(t) are the observations on the stable stochastic processes and B, (t) is Bernoulli

sequence of random variable which is stochastically independent of X , (t),Y, () and satisfies

1 ,if X _(t),Y,(t) are observed ;
B, (1) =4 _ (2.8)
[0 , otherwise

Let B, (t) be independent and identically distributed random variables with

P[B,() =1]= p,
P[B,(t)=0]=gq,
where p, +q, =1, see 511,

(2.9)

Theorem 2.1
Let w, (t)=B_(t)Z_(t), a=12,, mn( r,s)are missed observations on the stable stochastic processes

X (t)Y_ (1), a=1,2,..,mn (r,s) and B, (t) is Bernoulli sequence of random variables which satisfies equations (2.8),
(2.9).

Then

Efy,()}=0, (2.10)
[c,, () c,, (u) 1

Cov {l// a, (tl)’ v a, (tz) }: palaz | T |’ (211)

|Cu (U)  Ala)e, (U)A(a) |
The theorem are proved 3],

Theorem 2.2
Lety (t)=B_(t)Z (t), a=1,2,..,mn (r,s) are missed observations on the strictly stability discrete series which satisfy

Assumption | with mean zero, d, (t), — o < u < o satisfy Assumption Il for a =1,2,...,min (r,s),and let

-1 -
1Dy =18 2) = [{27; Gy () () ()} (2.12)
where the bar denotes the complex conjugate. Then,

. [f.. (1) foo (1) 1 To@m™) o@ ™l
Elly (w]=pr,| - e I (2.13)
| foa, (1) AT, (D)A) | o) oT ]

where O (T ’1) isuniformin 4 . And,

-1 —
cov 10 ()17 (w]=167 67 0| x[(P6,, (1-u)6,, (4-umeH +

2h2

FPG,, (At MG, (A+moH [+ T MY (A, 0)+0O(T ), (2.14)

a;b,a,b,

Where,
AN N fun G4 ]
) AW @AW [T e AW, CHAW |
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Lemma 2.1. @

If the data window function d ;T) (t), te R, a=1,r isbounded and has bounded variation and vanishes for t >T -1, t <0,
then

2d:T)(t) ~ Tjda‘”(u)du, (2.15)

0
where ~ is defined as

N Id;”(u)du , (2.16)

0

l T-1
=3 d@) —
T t=0

Tow

for a=1,r, T=1,2,...

Lemma 2.2. @

Suppose that d (" (t),t e R, a = 1, r be bounded by a constant L and satisfying the Lipschitz condition,

d;”(t+u)—d;”(t)‘s cful. (2.17)

for some constants ¢, a =1, r, then,

T-1 T-1

=2 dT v u)d V@ exp( —iat) -3 d 7 (0)d (1) exp( —iat)| < Lelul, (2.18)
t=0 t=0

—w<A<owo,u=-T,T, a,,a =JT

1'72

Lemma 2.3 @

Suppose that d ;T) (t),t e R, a=1,r bebounded by a constant L and satisfying condition (2.17) then,

2 d.”(t)d " (t) exp( —iit)| < 17+ Lc, (2.19)

A
t=0 2

for some constants L ,c andapoint A,4 € R, A #0,a,,a, =1,r.

Corollary 2.1.
Let w (t)=B_(t)Z_(t), a=1,2,..,mn (r,s) are missed observations on the strictly stability discrete series which

satisfies Assumption | with mean zero and Let d,(t), - <t<oo be data window satisfy Assumption Il for

a=1,.,min( r,s).

Let
D) =10 w)= e @) T () D)
then
o [ .. (1) fop (4) ]
E[Iah (i)]—) .. v v ;]8T >, ab=1,..,mn(r,s), 2eR.
S, (A) A T, (A)A(R)
Proof

The prove comes directly from (2.13) by taking the limits for both sides and then using the given conditions.
In Corollary (2.2) below we make use of the Kroncker delta function
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(1, if 1 =0,

5(2) = (2.20)
|0, other wise ,

The statistical dependence of I( )(ﬂ,) and I(Tb (u),a,,b,=1,2,.,mn (r,s),i=1,..,k,,4,u <R isseen to fall off as

the function Gabm(/l) ,a,b=1,2,..,min (r,s), 2 e R fall off.

Corollary 2.2.
Under the conditions of theorem (2.2) then,

(PS4 - u)PH + P 6(A4 + u)®H , if A+u=0
Lim cov [1) (). 1) (w)]=1 for all
T v LO, |f ﬂ.iﬂ =0

a,b,=1,2,.,mn (r,s),i=1,2,4,ue€R

Proof
When A + 4 = 0, and by using the Assumption (I11) then we get from (2.14)

-1

cOv[ SRR (1)]=P*S(2 - u)oH + PS4+ p)dH +0O(T )
In the limit, then,

cov 1) ()10 (w)]=P 6~ wyoH + P 52+ w)oH

Now, when 2 + x4 # 0, A,u € R, then take the modulus for both sides of (2.15) and then using lemma (2.3) and the

boundedness of f, (1) ,a,b=1,2,..., min (r,s), 4 € R byconstant K , we obtain
lcov [1 001 ] < 6 1 06 1) @) '+
2 2
F 2L,v, T , F 2L,v, 1 ,
— — 2 | K 4+
|Sln(/7.+,u)/2|J |S|n(l ,u)/2|J J
+T 2T °M ‘Tb)b (1, y)‘+ (T,

where, for some constant K , we have

T 2Ly, Tf 2Ly, I 2L WT 2Ly, |

| |+ \l

Hsm( 2 +/1)/2U Hsm( 2 7/1)/2UHsm( 2 +ﬂ)/2“ Hsm( 2 7;1)/2“

(
T ()| < K

a;b;a,b,

by using lemma (2.1) we get Cov [I ™ (i) I (y)] =0(T ')> 0 as T — o . Hence, the corollary is obtained. In the case

of A = £ u corollary (2.2) indicates the followmg corollary.

Corollary 2.3.
Under the conditions of theorem (2.2) and corollary (2.2) then,
. P S(A—- u)®H , if A=pu=0=0
Lim D[l (/1)]
Tow PC(A-u)®H + P 5(A + u)®H , if l=u=w0=0

Proof
by substitutingabout A = y =w, w e R, a,=a, =a,b, =b, =b, a,b=1,2,...,min (r,s) into corollary (2.2),we get,

Lm D1’ (AN =P"6(w-@)PH + P 5(0 + »)PH .
T
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Whenw = 0 by noting that f_ (@)= f, (-w)into®,H ,a,b=1,..,min( r,s),w e R then,

Lm DI (AN =P*S(0 - w)oH .

Tox

When @ = 0 then we obtain

Lm D1’ (4)] =2P ‘@H

Tow

Hence the proof is complete.

3. Asymptotic Properties of the Spectral Measure Matrix for Two Vector-Valued Stability Series
We will study the properties of the spectral measure matrix for two vector-valued stability
Series in this section as follow,

Let the series Z (t) =Z _(t), a=1,.., min (r,s), te R have a spectral density matrix which is defined as f , (1),4 € R the
matrix of a spectral measure is given by :

A
F,. (2)= J’ f,, (e)ea, a,b=1,2,. mn (rs), (3.1)

-

in view of (3.1) we can consider estimating F, , (1),4 € R by

F () =1, (a)a, (3.2)

where 117 (1), is defined as (2.10).

Now we will determine the asymptotic properties of F, ., (4) according to the dependence of F (1), AeR on

1™ (1), 4 eR.

a

Theorem 3.1
Let w (t)=B_(t)Z (t), t=0,%1,.. are missed observations on the strictly stability (r + s) vector valued discreet time

series Z, (t), a=1,.., min (r,s), te R strictly stabilityand let 1’ (2), a=1,.., min (r,s), te r be defined by (2.10),

d"(t),a=1,.., mn (r,s), teR be data window and F,, (4) be given by (3.1) then for all

a,,b,=1,2,., mn (r,s), i=1,.,k,then,
. L Fa. (4) F.p (A1) 1 To@m™) o@™)]
E[F()]=P% ™" - NI L (3:3)
| Foa, (A1) AMF, . (DAM) | |o(T ) o)
where O (T _1) is uniformin 1 .
and,
,1 /11 Al —|
cov {F. (1), F 7 (4,)} = [{G;Tb’ 6 7 (0)} ]>< PG, us () [OH da+ [OH da |+
171 2v2 171 2Y2 192%1%2 L_w - J
+0(T ) (3.4)
Where
o |Ff (1) fop, (1) T| [ .., (=4) fop, (=4) ?‘

H
() AL (DAY || L (2) A f, (CA)AM) |

by using (2.12) and (2.13) the prove comes directly.
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Corollary 3.1

Let w  (t)=B_(t)Z_(t), a=1,.., min (r,s) are missed observations on the strictly stability discrete series which satisfies

Assumption | with mean zero and Let d_(t), —o <t<ow, be data window satisfies Assumption Il for
a=1,.., mn (r,s)and let

1) =08 ]= [{er G;,”(0)}’1152”(1)@;”(/1)],

Then
[F.. (1) Faoo (1) 1
E[F )]y P2 M e , (3.5)
IS T e ) aF, (AT
forall a,b=1,..., min (r,s).
proof
Formula (3.5) comes directly by taking the limits for both sides of (3.3) and the proof is complete.
The statistical dependence of Fi’(4,) and F"(4,) is seen to fall off as the function G ;;” (2), a,b=1,.., min (r,s) fal

off. in taking the limit of (3.4) satisfies the following corollary.

Corollary 3.2.

Under the conditions of theorem (3.1) if the spectral density function f_ (x) is bounded by a constant k ,
a,b=1,..., min (r,s) and continuous at point x = 2, 4 € R, then

tim Cov [F 7 (1), F) (u)]=0.fora b, =1,2,..,mn (r,s) j=1,2,..k k=12,

T o

Proof

Taking the modulus on both sides of (3.4), we get

) ) ) ) -1
‘COV [Fafbl (A), F) (ﬂ)]‘s (zﬁ)‘p4 G i, (0){e o (0G) )} ‘,:4 G, app, (0)%

Ay 2 ‘|
x| j|d)||H|da1 + I|<D||H|dal lroT™),
Using Assumption 111 and the boundednessof f_ (1), a,b=1,..., min (r,s), 1 € R we get

cov [F () F T (m)]=0 ) 0.

Tow

Then the corollary is obtained.

4. Asymptotic Moments of the Spectral Density Matrix for Two Vector-Valued Stability Series and Its Distributions
This section is concerned with constructing an estimate of f (1), the matrix of second order spectral densities and study it’s
asymptotic moments.

Let B, be a scale vector depending on T. Suppose that Z (t) = {Z _(t), a=1,(r + s), t € Ris r -dimensional discrete time

stability process with mean zero and let w "’ («), « e R is a weight function which defined in Assumption II. as an estimate of

ab
f (1), we propose
) oy @ @)
D) =Sw - (a), (4.1)
t=0

that is a weight average of the periodogram.
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Now, we will determine the asymptotic moments of ff) (4), 4 € R directly from theorem (2.2) because the elementary

dependence of f ("’(1), Ac Ron 1{’(1), 1 eR.

Lemma 4.1
Let d "’ (t), —o <t<w, be data window satisfy Assumption Il for a =1,..,min (r,s) then d "’ (t) satisfies the
following properties:

T-1
(T) (T)
Ly wa:bz (1, -a,)G,, (A-u) =27rWaszz (A, —u)+0Q).

t,=0

1

T-1 -
(T) (T) (T) -
2.ZWa:hz(iz—aZ)Galaz(ﬂ+,u)Gblbz(/1+,u)=27rG ! (O)Wa:bz(l —a,)+0(T™).

a,;a,b,b, 2

t,=0
Theorem 4.1

Let w , (t)=2Z,(t)B,(t) t=0,+1,., a=1,., mn( r+s)are missed observations on the strictly stability discrete series
Z_(t),a=1., mn( r+s), te R which satisfies Assumption | with mean zero, d_(t),a =1,., mn( r+s) ,te R be data
window satisfies Assumption 111 and let (1) ={f (1) a,b=1,.,mn (r+s) ieR} be given by (4.1) where

W (a ) satisfies Assumption Il then,

T-1 [f.. fob 1T ! 1
E{fai:)(/i)}:PzzWaE,T)(/l—a” 12(01) 12(05) T|+|O(T ) O(T )|’ (42)
s | fon, (@) Aa) T, (@)A(a) | |[O(T ) O(T ™))
and
cov {15(2). 1,7 (1)} = 22P* 6 (2 (06 1) ()] 6, ., (0)x] iwa‘lzl’(a)w;:bl (A, = A, + a)®H +
[ t,=0

o A, + A |
+ Y w S (@w,) 2 yon |+0(T %) (43)
t,=0 BT J
Corollary 4.1

Let z(t)=2z,(t),a=1,...,min (r+s), teR which satisfies Assumption 1| with mean zero and let
£y ={t (1), a,b =1,., mn( r+s), e R} begiven by (4.1) where W () satisfies Assumption 11 then,
[ foa, (@) fon, (@) |

E{f (4 P’ :
a2 (@) AT, (@)A@) |

ifA-0,1eRandB;, > 0asT - «.

Proof.
The proof comes directly by taking the limits for both sides of formula (4.2)as T — « .

Corollary 4.2.
Under the conditions of theorem (4.1) if the spectral density function f_ (x)is bounded by a constant M ,

a,b=1,...,min (r +s)andcontinuousatapoint x=4, Ae Rand B, - 0,B, T - © asT — oo, then,

.
cov {f()
ab,

(A), 15 (D=0,

for all aj,bj =1,..,mn (r+s),/1J eR, j=1,..,k, k=1,2,.

Proof.
Using Assumption Il and the boundedness of f_ (1) by constant M ,we get
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cov {17 (A)}=0(B'T ") —

1b1

(ﬂy), fa(T)

— 0.
2b2

Tow
then the corollary is obtained.

5. Applications
We will apply our theoretical study on the production of "the national company for flour mills and feed".

5.1 Studying the quantity of wheat used and flour product

The data manipulated in this research are a monthly chronological series representing the average amount of wheat used and the
amount of flour production in "the national company for flour mills and feed" for the period from January 2005 to September
20009.

5.1.1 Studying the quantity of wheat used
In this study we will comparison between our results, model of strictly stability time series (wheat) with some missing
observations and the classical results, where all observations are available.

Let X, (t) be the data of the average amount of wheat used where all observations are available (classical case), suppose that

there is some missing observations in a random way (our study), table 1 shows the comparison between our results, spectral
analysis of strictly stability time series with some missing observations and the classical results, where all observations are
available.

Table 1: The comparison of the results with and without missed observations of the average amount of wheat used

Series without missed observations Series with missed observations

Time Series Plot of Wheat X Time Series Plot of wheat XX

20000 20000

15000 A 5

Wheat X
wheat XX

10000 1 10000 4

5000 5000 4

T T T T T T T T T T T T T T T T T
1 6 12 18 24 30 36 42 48 & 1 6 12 18 24 30 36 42 48 54

Index

The Average wheat used per month

Index

The Average wheat used per month

Partial Autocorrelation Function for deff X
(with 5% significance limits for the partial autocorrelations)

1.04

0.8

0.6

0.4

0.2

S L L L O

-0.4

Partial Autocorrelation

-0.6 4

-0.8 4

-1.0

PACF of the first difference of wheat used

Partial Autocorrelation Function for deff XX
(with 5% significance limits for the partial autocorrelations)

1.0
0.84
0.6
0.4

0.2

1 N LT I ——

-0.4

Partial Autocorrelation

-0.6

-0.8

-1.04

PACF of the seasonal difference of wheat used

ARIMA Model: Wheat X [ARIMA(L,1,1)]
Final Estimates of Parameters

Type Coef SE Coef T P

AR 10.2336 0.1480 1.58 0.120

MA 1 0.9632 0.0827 11.64 0.00

Constant 10.61 31.04 0.34 0.734

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48

Chi-Square 7.2 13.5 20.8 29.7
DF 9213345

P-Value 0.620 0.888 0.952 0.961

ARIMA Model: Wheat X [ARIMA(1,1,1)]
Final Estimates of Parameters

Type Coef SE Coef T P

AR 10.2433 0.1451 1.68 0.100

MA 1 0.9605 0.0678 14.16 0.000

Constant 1.98 25.97 0.08 0.939

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48

Chi-Square 8.4 24.3 40.4 52.1
DF 9213345

P-Value 0.496 0.277 0.175 0.217
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Periodogram of WheatX by Frequency Periodogram of WheatXX by Frequency
1.5687 1.5E87
1.0E8- 1.0E8+
5.0E7 5.0E7
£ £
g
] 3
2 2
K &
U!U 0!1 UTZ U!3 0!4 0!5 U‘U UI1 UIZ U!S 0!4 0!5
Frequency Frequency
Periodogram of Wheat Periodogram of Wheat
Spectral density function Spectral density function
400000000 400000000
300000000 - 300000000
200000000 - 200000000
100000000 - 100000000
i) 0
a 4 3 2 1 0
Index Index
Real part of wheat Real part of wheat
Time sries plot of wheat Time series plot of wheat
150000000 150000000
100000000 100000000
50000000 50000000
o 0
4 4
Index Index
Imaginary part of wheat Imaginary part of wheat

5.1.2 Studying the quantity of flour production

In this study we will comparison between our results, model of strictly stability time series (flour) with some missing observations
and the classical results, where all observations are available.

Let Y, (t) be the data of the amount of flour production, where all observations are available (classical case), suppose that there is

some missing observations in a random way (our study), table 2 shows the comparison between our results, spectral analysis of
strictly stability time series with some missing observations and the classical results, where all observations are available.
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Table 2: The comparison of the results with and without missed observations of the amount of flour production

Series without missed observations

Series with missed observations

PACEF of the first difference of production of flour

Time Series Plot of flour Y Time Series Plot of flour YY
10000 4 10000
9000 9000 7
8000 8000
7000 o 7000
> <
5 6000 5 6000+
2 °
< <
5000 o 5000 4
4000 4000 1
3000 4 3000 4
2000 T T T T T T T T T 20001, . . . . . . . . .
1 6 12 18 24 30 36 42 48 54 i 6 ) 18 o 30 36 & 48 54
Index Index
The average monthly production of flour The Average monthly production of flour
Partial Autocorrelation Function for deff Y Partial Autocorrelation Function for flour YY
(with 5% significance limits for the partial autocorrelations) (it 5% SEmHETES (RS fr Ho poril) ouseemeEETD)
1.04 1.0
0.8 0.8
c 0.6 c 064
2 )
s 0.4 T 0.4
] e © e
L 0219 = 0.2
g 1 all 1 1 I
S o 1
S 0.0+ T o S 0.0 T T .
2 ] I T T 71 H I
2 -0.24 N R < 024
2 -0.4 _Ef -0.44
s -0.6- € 064
0.8 0.8
154 -1.0 4
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 L2 3 4 5 6 7 8 9 dv Wl i 43 A9
Lag Lag

PACEF of the first difference of production of flour

AR

AR

Lag

DF

IMA Model: Flour Y [ARIMA(L,1,1)]

Final Estimates of Parameters

Type Coef SE Coef T P

10.1648 0.1442 1.14 0.258

MA 1 0.9661 0.0834 11.59 0.000
Constant -23.60 17.34 -1.36 0.179

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

12 24 36 48

Chi-Square 5.6 14.2 28.6 34.8

9213345

P-Value 0.778 0.860 0.684 0.865

ARIMA Model: Flour YY [ARIMA(L,1,1)]
Final Estimates of Parameters

Type Coef SE Coef T P

AR 10.2244 0.1436 1.56 0.124
MA 1 0.9635 0.0817 11.80 0.000
Constant -19.94 15.03 -1.33 0.190

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48

Chi-Square 5.9 14.2 22.4 30.3
DF 9213345

P-Value 0.752 0.863 0.919 0.955
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5.1.3 Studying the Regression between the Quantity of wheat used and flour product

In this section, we modify the regression model that represents the relationship between the average amount of wheat used and the

amount of flour produced in tone from January 2005 to September 2009.
In this study we will comparison between our results with some missing observations and the classical results where all

observations are available.

Let z(t)=[x (1) v ()] where, X (t) is the series of the average amount of flour produced and Y (t) is the series of the average
amount of wheat used, first we consider that the observations are availablep -1,y (t) =B (t)Z (t)= pZ (t) = Z (t), then consider that
there are some missing of observations randomly, P = 0. We used SPSS,MINITAB and XLSTAT to investigate our results which is

shown in table 3.

Table 3: The comparison of the results with and without missed observations of the regression analysis

Regression without missed observations

Regression with missed observations

The regression equation is
Wheat = 7453 + 0.918 flour

Predictor Coef SE Coef T P

Constant 7453 1686 4.42 0.000
flour 0.9184 0.3086 2.98 0.004

Analysis of Variance
Source DF SSMS F P

Total 56 938762897

S = 3834.18 R-Sq = 13.9% R-Sq(adj) = 12.3%

Regression 1 130212803 130212803 8.86 0.004
Residual Error 55 808550093 14700911

The regression equation is
wheat = 8357 + 0.698 flour

Predictor Coef SE Coef T P
Constant 8357 1807 4.62 0.000
flour 0.6976 0.3289 2.12 0.038

S = 3658.26 R-Sq = 7.6% R-Sq(adj) = 5.9%

Analysis of Variance

Source DF SS MS F P

Regression 1 60200734 60200734 4.50 0.038
Residual Error 55 736056761 13382850
Total 56 796257495
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6. Conclusion

1.
2.

PONE N

11.

12.

13.

Tables 1 and 2 show the study of time series with missed observations and the original time series and they have close results.
Table 3 show the study of regression model between the average amount of wheat used and the amount of flour produced
with some missed observations which had the same results of the study of the classical regression model.

. References
Brillinger DR. Asymptotic properties of spectral estimates of second order. Biometrica. 1969; 56:375-390.
Brillinger DR. Time series: data analysis and theory, 1981.
Dahlhaus R. Asymptotic normality of spectral estimates. J. Multivar. Anal. 1985; 16:412-431.
Ghazal MA, Farag EA. Some properties of the continuous expanded finite Fourier transform. J. Stat., J Math. & Stat. 2000;
3:377-384.
Ghazal MA. Statistical analysis of broanded periodogram for continuous time stationary process. J. Applied Math. Comput,
2001; 124:343-349.
Ghazal MA. Statistical analysis for stationary time processes with irregular observations. J Applied Math. Comput, 2003;
134:363-370.
Ghazal MA. Statistical properties of time series with missing observations. Int. J. Applied Math. 2005; 18:143-155.
Ghazal MA, Farag EA, El-Desokey AE. Some properties of the discrete expanded finite fourier transform with missed
observations. Sci. Bull. Fac. Eng. Ain Shams Univ, 2005.
Ghazal MA, Elhassanein A. Periodogram analysis with missing observations. J Applied Math& Comput. 2006; 22:209-222.
Ghazal MA, Elhassanein A. Spectral analysis of time series in joint segments of observations. J Appl. Math & Informatics.
2008; 11:933-943.
Ghazal MA, Mokaddis GS, El-Desokey A. Spectral analysis of strictly stationary continuous time series"; Journal of
Mathematical Sciences. 2009; 3:1-15.
Ghazal MA, Mokaddis GS, El-Desokey A. Asymptotic Properties of spectral Estimates of Second-Order with Missed
Observations"; Journal of Mathematics and statistics 2010; 6(1):10-16.
Ghazal MA, El-Desokey EA, Alargt MA. Asymptotic properties of the discrete stability time series with missed observations

between two-vector valued stochastic process. Int. J. (IRJET). 2017; 12:2052-2063.

~276~



