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Absiraet

Tliis paper presents o multi-meinbered evalution siresy [t 4 A) LS for optimizing e maximum
likelihoad Tunction Inf Lid,,8, ) of the mixed model ARMAC IR}, The proscmed svolution stratewy i
composed ol three muin stzps: local rcoombination, muration, and selectian. The shperimental design s
based or simurlating the ES alporithm with diferent values of (.Y, und sample sizesn . The resnlts zree
comparcd with thosc of momoenl methed. Dupending on MST value ofbainsd fram both mettnds, one can
vonclude that {1+ A)-ES can give wood cstinators / @4 Jol ARMAP 1) parameters and more relishie

(lan stinialors obtained by moment mothed.
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Infroduction

A line series (s an onder sequence of
observations in equal interval space; this ordering
1z through time ar ether dimensions such a3 space.
lime series oecur in wnriety of ficlds (e..
aygricalnire, business, econcmies, and cnginesring).
The serigs is formally represented in a stochastic
mirlel Known . mixed awtoregressive-maving
average madel, ARAM (p, qF [IT:
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Which employs  [p44 1 2yunknown

peramelers: ;!,qﬁf,,..,ép.gj....,{?gand g:f: to
be estimated froun daty sevizs. Sometime time
series Bas o non-sialionary

bebavior aboul a fixed mean. This kind of
behavior can be represemted by denoted by
ARMAC L) | Lukes the formutn [1]]2]:
{ 2. g hinodel for the @' ¢4 dilTerenee ol the dara
sorics to be stativnary [1][2]:
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Model in (Eq. 4Y iz powerful for describiap
stalivnary and aon-stalivnary lioe series and s
called an autoregressive integrated 1MOving average
ARIMA modet of erder| o | 5 - This mnndel is

dufined as 1]
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Mixed model of first ordes, knowi as first
ordur anlorepressive-tioving average model,

dencted by ARMAS ), takes the forula

[12]:
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where LETUT ferm and

aythe
hasyife Jherid, ,;.—5_5! dislribotion. This mede] is
stationary il the o af 7y _ 5 rEI= Bics

cutside the wiil cirele and mwertible if the
roolol (7= .20 — § e outside e unit, s

we can et that| ¢ |« 7, and| g <. The

moment of this slationary system is [2]:
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Autocerrelation functlion
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o, we can show that the  anarginal

distribulion of time scries which has ARMA{1 1)
minde] is:
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The analysis ol rime surivs has four steps
[3]: wientificotion, cstimation, diaspostic chwcks,
nud  Torecnsting ar contral. The sceond slem,
astimalion, means eflicient vse of the data to make
inference about parameters conditionzl ke the
adequacy «lentertained madet.
The model under study is ninlinear as

i-g )
ar — 7 isnenlinear. As a rosolt, there is
i 5 B
N dicecl method W estimate the  nwedel's

parameters. However, ong can use indirecl method
{i.e. irzrative method}. This

method starts with an Initiaf valus and then
modifies  this  value  ilerfively using  some
numsrical algoerichms [3).

Mathematical Payr

The  likelihoed  function i one  of
fundamcodal importance ins caimation theory, This
prineiple suvs that the data has o 12l ss abon? the
paramctcrs contained n the likelibood fimetion, all
ather aspeuts of the data being irrelevant. Ia
moderate  and  large  samples, e likelihngd
fenction will be unimode] and can be adegualely
anproximated over a sufficiemly exlengive region
izar the maximum by a quadeatie fancticn. [leuce,
in dwse eases  tle log-likelihood Junction can b
deseribed by s maximem mnd  Rs second
derivalives ot the maximum, The walues of
parzmelers  which  maximize  the  likelihood
function, or equivalently the log-likelihood
function, are called maziomun likslihood (ML)
eatimates. The second derivatives of the lop —
likelibood provide mmeasurers of “sprend® af the
likelthood function and can ke wsal 1o caloulate
approximate standard crrors (or the esrimares [2].

Moww, to study e lholibood funetion of
ARAMI1,1) kel a5 suppose the &Y = # -+l original
abservations T foom o e series which con be

danoed by
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JVe assume hat Lhis

3 - T S|

et LU 1 n
series i pencrated by an igagiysg g madsl, From
these ohorvarinns, we can penerdle o series W ol

Y, T -
=N differenzesqu W whore
- L

i ';'-‘f_-r. The stationury mived ARMA (I, 1)
!
madal io Ey. 7 may be writton as |2):
a, =w "¢5r1+'__‘+l‘?}f.ll T e—— {17]
Where goo 5 - 5. Suppose that { ap flhax

the pomnal distribution wilk zera mean and
cofistantl veriancs equal to. ., then e fikelihoo
lumction can 2ot as follaws [2];
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likefihood Lanction is;
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Is the sum squeaves errors, A s the sample size, and
{ﬂIHéIJ&F s“}‘-— Eiru! |§§" '(},-;“J
T
denctes U expectation of @, canditional

ongd @ ahd W, Sum squares crrers can be

found by wondilional caloulation of the fo /s
are computed redursively by tking conditional
expedtations im Eq. 11 A back-caleularion
provides the values
Jw_ ; 1i=002, . This back-Turecusting neeidad
Lo sarl ofF the forward reqursion,

Far nioderats and large valuzs of nin Eq. 17
i5 dorninaied by E- ﬁl_};'.?g:; and thies e conlors
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of the unconditional sum squares function in the
apace of the parameters | $.4,, e vary nearly

eanfours of likelihood and of loy likelihood | 1t
followz, in particular, Lhat the parameter estimates
vbtained by minimizieg the sum of squares in Tq.
17, called lewst square estimates will usoally
provide viry close approximation to the (maxbnum
likelihood estimatar.

Another method is Yule-Walher which i
kneawn by moment method, obtained by equading a
sarnple momeant such as senple mesn £, sample
variance o, and sample ACL £ Lo their
thagretical walucs coumerparts and solving  the
vesullanl equations. For te presented model, the
approximate values for Lthe parameters are ohtainad
b substitufing the estimators o 2y.and o241}
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(4, 7] Exvolutivn Strategics

H-I Schwefel proposed the multi-membered
..‘

evolution strategies, the so-called ¢4, 1)-ES. In

their mest general foun, Giese siategiss are

described in the coming subssetions.

Bepresentalivn and Fitness Evalaaiion

—-

o =(x,c)efin

An ndividueal

- 4 ES can consisl of the components [4] [5];

-
]

A% The weetor of objeet vaciables,

v

o oe pio t A vector of siep length or stundard

devisions  (fpe<n) of the normal
_}.

distribition. The stralegy puramelsr o {also
cafled the intermal madel) determines the varianecs
of the n-dimensional nonnal distuibution, which is
used for caploring the search space. The user of an
evolution stratepy, depending an his feeling nhon
the degree of freedom required, can vary e
wmoant af uslrateay porsmeters attached oo an
individual. As a rule of thuambh, the plobal search
relisbility incieases al the cast of computing time
when  the number o siralegy  paramclers s
increased. The setting most cemmonly used which
farm the ¢xireme cases are:;

Yol f(i), Junc. 200, pplos-117
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Heicnes

* p =4, {Uncorclated mutativn with oo single
slandard doeviatine aonteolljne muiaticn ol all

.
commpenents of )

g = {7 o 2 3 ' o
w o T {Slmdard mctations with individusl
step s1zes ) ry, cenimolling mutation of the

correspomding ohjen varable:

_ —
¥ individually) Thae only part of s enlering the
abjective funclion evaluation iz 3, and the

[iess of an individual ¢, 7, s dlenticad w i

_}
oljective fimction valos £ 1/,
- g
iedlal=Fx)
Mudation Operator
The peacratiecd sirueture af. |, * ;5 LS mutaticn
operator congists of the addition ol a normally
distributed randem number to each camponent of
The objeet variahle vectar, corresponding to 2 stop
in the searcl sprec. The varignee of the step-size
distributicn iz isclf sulject 1o mulilion as a
slralewrs variable, Formally speaking, mutition

'C'p'cra.m] L ) = P |
is detmed ns follows [1][6]

— » — — = i
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Which procceds by [irit tutating the stratepry

&

paramaters o ot

ma K XT o~ p A
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To prevent siandard devistions frem besoming

practically zeto, a minimal wvale of €7 i

algorithmivally enlarced tor oll ;.

decomdly, medifying : govording to the new =e|
of arraregy pacaimsiers obiined from motaring, {; :
myt R — RY

— >
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Recombination Operators

- - -
In g A )105s, dilterent recombination
in eithet local form,
individual  from  fwo

e
ne

rnczhanisimns
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T
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rndonily selected  parent individuals, o in
plobual form, allowine components th he 1ken
for  new individusl  from pulentinlly  all
individuals available o the parend population,
Furthermore,  recombination s pertorired an
Stratepy  paramcrers as well as  he ohject
variables, and the recombination trpe mnav b
differenr for objoet, varlables, and  standagd
deviamiong,
Dependig an the recombination type rec [4][4):
'i] i
i Bboress recombinan o g A pard

recpin i

Peed lmizimaclics recom biviny of e af
:

SRR
o Dvcrste pevimBmon of i pmews
|\4 feterimedin vecomdinay of alt PRRERIE i e
Sometities,  the  chaice of o paelul
recornbination  operator  for 4 pasticulsr
cptunization prablem s reladively difficull 1od
reguines perfaming some experiments | 2] The

rules of recombinaion opeeator 3 ] for
crealing un individiral,
- - -3 )
Flree poves J'E-P«J - ﬂ'r E r.rl 'ﬂ'.j SRR S
respectively by refurring to arbilmmy veetors

= oand T where :’

R * and ;, dencte hure the part

{ie, ciher : or : 1ol a pre-selected pocent

individuals sad the part of an wispring vootor

ot
receplively.  Hackh of T amd 4 are  of
langlhim = fu, nof:
(Wicefi . .m}
i 1y Woree o= 1!
b R o = ]
gt R R L1
s rﬁi:';' tho gi-W3 @ rec B,
By o wer — 3
H:-I i thy 208 wer = 4

where pAp - UL el for each  oftspring,
and £3:%g - Ui i, gl forcachi
Seleclion Qperator

There arc twa moin  elassifications  for

selection avcording to the survival property of the
parcuts 6]

Lxtineve_ [, A } stratcgy; where parents live for
a single generation only.

St g

E(P,— g ,‘r\'JlC]’{:IJ., |- 2 Elﬂdl,n'| = u .And
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: 1 ¥ r . ¥ 5 =
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Prosereative g4 Asmatepy;,  where  sclection

Dpwrates an the joined sel uf parents and ofspring,
€., very fit individuals MY survive indefinitely:

Sigit A g

|
= p Pl=gp+ i (P =p
UY=L anere A=ovd 1P =0
— . & , L —
¥ atF Ay S E T

The ratie 720 known ax selection
pres=ure, In the choice o # and A there i no
need ta ensnce that s exactly divisible by

The association of olfupring Lo parents is made [
a rakdom selection of evenly distributerd randon:
infegers from the ra|1_r~__1:~[l=""]. ILis enly mecessary
that Aexceeds # by a2 sullicien margin that op
averge at leasl one offspring can e Lotter than its
parent, Hulteister and Biick in [7] luve stated tha
1 Fl
Hrdzliby, twied [pr a rmeximom rate of
convergence, and as a result tend o reduce teir
penetic variability, ie, the aumber of diiTurent
tlteles (specific purameter stting) in a papulatine,
45 seon az they are adracted by sone Jocad
o,

Conceptual 1S Algoriilkm

Combining nudaticn. recombipation, and
wlection as defined in the previousz subscetions,
the eonceptual algorithm can then b formudated as
[4:13F
t= 0y AT s the peneration number  Luituliz

] 13 '

LRI - FE O SO A I -

Where [ — Rn+ﬂ.sfj amd
—
ap =" tivoy VIEfdewp¥ic il ngl;s
— ¥
Graluasie @) .'{ﬁ'fﬂf['Ujj_._..,;ﬂ'(rrﬂ(ﬂ))}
b —
witere l;i‘ﬁn"f.g;'i. gl =f r.‘-'kll-ﬁ_.}.-:l
While p (FUD # droey
REcermbineg:
—

’ Y i
g £4i:

3 ; w i )
lrer e g f TR R

hlutate:
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Experimental Resuits

1o this seetion, the comceptuad alporitling o
(- AYES s adnpted tor the likelihocd sstimator
of ARMA (1, 1), gand Adare set w30 and 200
respectively. The experimemal resnlis, rerforined
e are based on two different sample sice

lie.n =255 @ set 1o (L6./40.4) md 6 5ol

te (£ 02,40 3) The randorn sample nre geunerited
using Tox-Muller foemnla providad by randan
statetent in Matlab workspace, All pesulis wore
obtainued by running each cxperiment 5 ditfers
runs and eacly ilerates wirk 150 generauns and
averaging Lhe resultrng data. Morgover, the fniti?
%.
values for strateay paamelers & are set by 3.0,
Further, the results of [ 44 4)-B% ane CoInpared
wilh those ohained by mament methed {with [400
s} Tite eomparison made was based on Moun
Suare error [(MSER MSE = var? g ) + biay
Resudts are piven in figure 122 (u, b, ¢, and d) any
Lable 1.The experiments on a sot of datg 2IVE S0M2
impressions of the hehaviers of barh K5 and
moment inelhods. As one can see fiat the MSE; of
ES are simullar than those of mument,  This
indicates that 5 is more relizhle thay Inment i
give estimator of paramelers of the model
rndr study,

Mureover, voe can see that value of MEE
decreases ue the sample size increasc, For ES pne
can also see that the value of suin SUURNC INEreascs
when incrcasing the mmbar of generation and
sample size, Al from fgures below, wa oan see

Yol 9017, Tune, s, pp.1os-1 (7

L12

Brience

that the mean objective Tencrion i3 move stablo
than hoth best and worst obiective fimetions. The
hehavior of TS when the ohjeclive function
paramelers f'g I,;j:lrj take positive values is beuer

Unan whey they ure negalive. Fiually, the hehavioe

of EX, alse, reficers the makitium  likelibmond

cslimators  are  very  close 1o least  squnres
estinalors,
Conclusion

in this paper, we prosent a It Li-menbe red

L'-”+)“)~F,S for estimating parametors of Jo-
P [

dikelihoud fusction of nised modet af firsl order,
It provides effective resylls for Uwia rarefom
sarnples wilh ditferenr sizcs, By colnparing (based
o MEL) BY with mopten micthad, we foand
mere r¢ljuble resuliz can e chrained kv IS,

MEL or

et
&
332
144
452
b

S
T

MEL of ES

e O

! el Al5 s
. iy Nt B IO T LT
Table {11 MSE compression of moment and
i+ AES
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Figure [: Results of E5 for 150 proerations depicted as: blue (%7) (Lt whjective Funefion) red (33 -0} imean
fenction, and green { ~c*) warst Tor 5 different runs

Table 1-a:Resulis where 40, =50-

bost ) Warst
a InfLgb, 80 | w, 0 IniLimy, B | b (14D, B}
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-Bcst N worst - ) _________menn
iy o miLit, e | W, a | e ) o, o | wmgw,on
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G0 04323 9za1s F vazaz | osoex 15474 | 0dm3z [ ossm | 4077
04112 04332 Sullnd | 04zifd | 05059 -414557 . 05991 | 044340 | -10.630%
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01,4206 AT | -3R34EG 03861 | 02301 412082 | 03a1 | oqisaz | -a04264
0.429% oazvn | -38.5650 0.337i6 | 03750 411627 fo3817 [ oAl | andsid
" p4705 & 1208 85328 | 034396 | 03317 11525 | 03RzE [oamse | 405397
0.4295 0425 4 337 0434 | 0,453 NTHE D3R4 - (01118 | 405230
0.4229 04220 | 383917 [ Daanz | 0asens | <4LI00%F 03855 1 04165 | 0290w
01,4270 A7 32937 | 059586 | masis Aticds | 3825 | Gaoose | anzzis
[ wazzn | 042293 SR293T | LS00 | 0464 END L T s

Ttd




Table

3-e: Resulis

Bara a Al Attey

where g = 28 --5n

41305 | dazse [ 16073 [ 04359 | G.cu7aa -13.3261 047237 | AT vsmay |
aaws | oagssa | asost ! oaeas [ oo sose 182922 04252 | 2470 - 174867

' nasgs b 04635 | LAl dsdT | 4T 182208 T od2a) | oasz | 174085
0405025 5 L) A5 135442 | s |0 4nasy .18 1576 0,428 | -Goasni -1 7 4250
odongg | -0 ares -15 5447 e ' -.44503 SE20ZE | nazwT | 04eTr | 1740098
DAgogny | -nas 150442 | 04052 f -oemTe L8 1729 0,427 D043 R AL
AAG080 § 04745 | L1384 ] 04283 | 0dfoms -18.1455 0424 | 0A82T ] -17aEIR:

Table 4-d: Resolts  where ¢ = 4.9, --se-n

st ) wnrst
o, B (L0, 0,)) a, 0 IniLiD., 8} B B (041D, D)
04278 | o4 407702 03995 [nsais | gsomn SEEEH IR T
G560 | nd4ss FIETEE 4md fosmoz ] ca2srn a0si | -pavag | -2xpeTie
35190 |05 | segmos 4034 F 44T -12 5723 a0 | -pasT FTRTY]
-0,35198 [ -1 15206 590205 REFILN T _AZAGT AT | rAdDT b i B0sSY
5427 0 2038253 | 35 84R1 14838 | -csm2 -17 3B43 3839 | 04302 | A1
48362 - 0awdTa | J35eTrs | 12873 | 050986 | 323343 -I3%63 | 04275 146773
oz | -2eng | avest | -oass | e «12.2718 3777 | 04l A1 5413
e R I e AL S A |
oowid | 02906 | ensez | 043e3 i -0asean | 420761 | st | osres | arasman |
30298 | 430747 | Feenh US1ED  DSaien | 42nald 03335 | Gaens | 413734
30238 | us04z | sss00n dnld [ -048202 | da2mias | 03216 | 03481 4 4120028
ALIBSER Fooiwss | TsEaTer | Gondl | -0400sd | 420520 J2em | onad 110559
-0 1558 | -0, 1550 ETES | P ST T T T 409537
01235 b o.01ken -38.574] oz |-naszze | 41m452 0251 | cozeos | —0xma3
L ngasas | isss -38.3703 0.221% | 3R | 357886 { 0200 | 02832 | RIS
Table  1-al ;: Resulis where ¢ - g, =2n-m
best -'H'nr:t. mean I
a, 5 Tnf Lisls, 83 I 0 In{ LIy, B3l 0 InfLde, B, R
oz | oozes 16,6847 01193 | 02447 183584 00438 | ks { 17eaurz
Gadds [ 01473 16543 D4z | 0I07s -1%.2521 N1z 017 -17.582
0147 { 0.1472 15,1805 o.loss | 0z1us 181611 noERsG | o | o1Tsaee
niges | 01668 | -15.8435 G087 { ool 18,0917 ateze | olss - [7.42208
W12 L ke =15 8500 1LBRT2 1649 S LEAL [ [ L1488 -1 T_?;':'_?ZT'S
Q1112 | eing 157755 IS | GNAT ATOEE 1 010026 | oach | .17 2086
0usd | onsg | TTes0EE o ousn | Giair -17.895 Qoo | oadiy 117k
oeTH | 00904 Aamizz | 01216 | clgos AITEE 002 | oG1308 | -17.24083
00742 | oo b 13003 0107 | 0.szy SITAME 0 04878 | 0l320 | -17.02084
ar2ne | 01268 448810 | 008 | el 17734 T ~16.0477%
01271 | nizn 145201 00067 | ki 177145 DRz ) 01276 | -J6EISIS
T 0% | 61106 14 3059 poses | aaize 217 5940 008608 | 01132 | -l6H6142
OO106 | Bl dduss | oedod | aases 176757 005508 1 Qi3 | -to.Adse
G| CIlew -14.5793 01187 | s 176463 mZM | 0117 | I8 77608
Lot 0Ly 143707 wlaE | oas 17,6308 c08s | owiize | -167sELE
% v e —————————% m‘




Journal af AFNahrain University Yol A1}, June, 2006, pp.I4g-117 Scicuioe

Table 3 -cl : Resulls where fo-- ol - e

—r——— "
_ best WSt . menn I
. H RICLE LN ., {-I' Inil.(ed,, 8y o, 0 [o(LiT, By H

1278 ] 0,[3754 -14.6317 AL L 13351 LVAT OrAa7i3 8o itieg - L6 65
033 ol nowe 00573 [ o 20677 ) 0821 | 0w | 197638 |
Hwas | osodt | 16,3993 01458 | iR 20259 | oz | wzoss | iesens
42877 | 0757 16,328 a1nzE | 00573 19500 vy | oozon | o1geasz
02433 | 02430 | -0 3483 | 0136 19626 1265 § 07553 | -13.9953
02511 | 0oyl | ageie 03248 {01763 -losr | pavir | oasws |- (saseda
e ] N ER LT B %4 -In 1985 - 9460 - 1U27 RN L TR '
01347 Loz | L1aag 2343 | og0e vad | emz | nzes | oimuens |
01347 oawe | -16003 -Gaust | -aoay deniE | ooaw | oania | -is2sies
01387 | 01348 | Te00M 02445 | ozes2_ | 1908 | 009us | 023l | -slvves
-{1.134? B Bt R -16 0024 2244 H1.2005 -15.U56 =0,21%3 <2364 -“] B.lL332
-0.1343 | -t 134s -14.0034 -0.3%498 -0.3005 -18.AR diza [ oz 1840721 L
IR N i 15,672 02439 | 0.25%0 AT G4 0243 | 1801598
11531 Assest | wer D oosm AT | -0z3e) - BXMIE | 179852
11331 | -850 155650 | 0w T w772 | nzmee | nraxs | 1796144
a3 | o530a 1 0063 | 01830 14,69 M5 [ a2t | -118med

Table 4 -h1 r Resulds where 4 -0, 2ot

Widrst i mesn
L, (Lob,,
iy a an T, g 1] 9 RL InC1.092, Dy
010 15% D130M0 | -30.4354 | 01zaR4 { 02idn | -d223%7 | oot | odadse 4L FrEE
047518 DI04R4 | 2205377 | 6.0453 | 05Mz | 426021 | oawila | nesan - 41 51708
0.B4118 vaa0sa | surees | onsaes booanies | 41873 [ cosase | o.Md6s2 4139522
07714 G076 | -3w1ees | oonomis foonona2a | 458048 | 00837 | 6L ; -1 30694
008836 | 00887 | akeusn | 0to3ss |o0179s | L8137 | C.OVEGT ) DLa4T6 AL,
0086 ¢ OUENT | dEedel [ 0us2er | 0aoros | 41081 | 0.0%a02 |0 la0) ETWI:E
0884 0687 | sseeor b oolsus | ausma | disesz Poisisa foooaivs 11744
bITed | 00175 | 384943 | ozoso4 | 024a2s | “4isasw [Tiosanz | oimian FIRE
004726 ot | -asdtey | oogmer {ooriama | oannzs §onosads [ ooz A1.0757%
e DG | -33.0174 | <bo26F | W0edis ] 406175 | 0seso | 00170 -8 042
G 1963 0019 | -3s1174 | ooessey [ uamar [ ocanswr [ oomesss | ooziee ADETC40
0029 | 013767 329657 | G.isee? | 003952 | ALz | Oured | 0upmd TR
B.129 03239 | a6 [ 02006 | 021638 | 414621 | 00562 ] 005594 TS
003733 | 0mw | 2733w e sz | atases | oczise | o0din ST |
003733 00573 | 373376 | o042 | oozoaz ] <1488 | owrses {onases 4068336
Tahle 4 -dl : Results where d --1.0. -2
hest Ul _ . RAn I
®, 4 gy | e " e | e _! i I'Lilaf;:!"
-0, 14132 1578 =11, 1787 B e S0 20 EEN N1 EHAI 1] - 1842 42 5445
0175 21775+ | aLoon i | oe2s | anuoze o 01152 | -007PS ¢ 4233158
014036 T Y 01238 [ 02134 | A28157 . 04098 | 6.TS3 . -42.258
011287 Ofes | awesds | oeder | 0zn2 |adSRS | na2s | 6T | 421004
L1 1548 0518 | seioes | acsze | oateir [ooavsze7 | oizes | -osdl | -410072
1,1 1543 TS AT ol [ -wteose | Azsme | ocozs [oossr | -21svad
ofl, 14946 ) atl. H-‘Mﬁ“ N = 3K 74472 | =0. 1241 EANE ] -12.4851 -1 1251 SO TR ALTTTAR

lin




Bara'a Al Atten

- (Y CES e pd B sl a

PP, I %, VR (- R b Bt
A S ARMAGT ) LB £l Inf L0 6))
T RS Po X CUSRLT AL LY PR TR
e MU SR N i It L & | TR <8
seleclion s reeombination, mutabion i | o yhd
e - JETR B PN - <P SUEIE S, U PLT FT
R P ) e gy g gaild bl A
Sl JHA e el ¢ Slli g R N G o By
b ng a0 R RS (D o Liady Slast)
whans b Baiiiad 5 (0 Yule-Walker e Sy prall 2y 3al
dliy (UHA)-DS T oy sngpmipail ey 5 5
I iy a2 [MBE) s e Lo A e
TS oln fa iy g sdafpy (AL g o
e det TSI RA) sy MSE s o e

el Ak gl i

17

00956 L niags | 32 | ISt 0089 - A2A97 ] a2 | o088 | 111593 |
31T y LT L7114 AFs | nziend ;o v g -1 2k =0 145 -A1.00m02
.12 03007 f 38204 | 1357 | 0,900 | 423681 b 012en | -nidee 41,5311
- T 1727 PLEENE -0, 1 TE <1 1086 A 2R O 267 -1, | 405 -4 L5I81A
_1.17026 ATE2 | 382 0200 | o2zsce [ -azavid | o203 | ooz | 4145590
SN -.'.,I-._l an SRR Gl -0, 14178 -{d.252 -1.11%5 RPN =di S5
00726 foarz y TR | 0am0 | naeass | dvazme | BIEL  dizes NFTERE
401 7076 07022 | RR N4 imAl | U 1866 | n2003 | TR flitad 1131452




