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P ondan ibaratdir ki, tocriiboys heg bir

xarc ¢okilmir, verilonlor “6z- 6ziina”
alinir. Lakin, oksor hallarda bu usula tmudlor
0ziinli dogrultmur.

Passiv tocriibonin ugursuzlugunun tohlili bir ne-
¢o sabob ortaya ¢ixardi. Birincisi, normal istismar
soraitinds tacriiba noqtalori bir- birina ¢ox yaxin
olur ki, bu da tesadiifi sohvlara ¢ox giiclii tosir gos-
torir. Naticado reqressiya omsallar1 boyiik xotalarla
hesablanir. ikincisi, passiv tocriibado amillor bir-bi-
rilo giiclii korrelyasiya olagoli olur, bu iso hansi
amilin daha ¢ox tosir etmasini agkar etmayo imkan
vermir. Ugiinciisii, istehsalat soraitindo amillorin 6z-
larinin giymatlorini nozars ¢arpacaq xotalarla 6lgii-
liir. Biitiin bu vo digar sobablordon passiv toctiiboya
garst aktiv tocriiba tisullari qoyulur. Aktiv tacriibo-
nin oasasii tocriibanin planlasdiriimast toskil edir.
Tacriibanin planlasdiriimasi ideyasini ilk dofs ingi-
lis riyaziyat¢is1 Fiser vermisdir. Aktiv tocriiba tisu-
lunda tadgiqater togriiba prosesini idars etmok {iglin
aktiv optimal plan qurur. Bels tacriibanin naticalori-
ni riyazi model qurmaq mogsadi ilo optimal algo-
ritm lizro emal edirlor.

Forz edak ki, stoxastik obyekt iizorinde aparilmis
miisahidslar naticasinds slds edilmis eksperimental
verilonlar cadval 1- do oldugu kimidir.

assiv tacriiba tsulunun an ustin cohati

Cadval 1.
Tjg\fit' Amillor Y YAi v _YAi)Z
h X, X,
1 1 3 5 5,27915 |0,07792
2 4 2 13 |10,86500 |4,55822
3 1 5 9 7,67549 |1,75433
4 2 1 4 5,14415 |1,30908
5 3 4 11 |11 0,00000
6 4 5 12 |14,45915 |6,04919
7 6 8 23 |22,57670 |0,17918
> 21 28 77 13,92792
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Nozords tutulur ki, paralel tocriibslor aparilma-
migdir, yani m=1- dir. Obyektin reqgressiya
modelini

Y =h, +b,x, +b,X,

1)

soklindo quraq. Har bir dayisonin orta giymatini
(2) diisturlar ils, orta kvadratik meylini iso (3)
diisturlar ilo hesablayaq:

_ -1
X==2_ % Y==12.Yi
N N @
x = N%Z::(Xi—x)z,
S, = [y - v’
SR L R 3)
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g _1+4+1+2+3+4+6 21 N
X 7 —7 78 o0 SN2V K =
- 28 o 71T
Xo=g=d YV ="=1l =%.5,39183=0,89864
1
S, = \/€(4+1+4+1+0+1+9) = » :%_4’81261: 0.80210
1 0
Vg 20 =18257 Fo = %.3,32037 — 0,55340,
S,, =2,3094 S, =6,2982 r —055340
Biitlin doyisonlorin qiymatlorini  normallas- o 1 1
diraq vo naticalari Cadval 2- ya yazaq: Foxe = Mo =
X0 - Xy-X, 1-3 100544 Onda (6) xotti tonliklor sistemins miivafiq
Yos, 18257 olaraq asagidaki 2 mochullu tonliklor sistemini
X9 :M:E:Lfmza alanq; . .
S, 18257 a +a,h, +agh, +.. +akrXXk =T,
o YooY 511 o665 ar,, +a,+al, .. Fal, =r,
Sy 62982 al, +a,l,, +af,, +...+a, =l
v _ K KXo kX3 K (6)
yoo Yo=Y (237114 g000g
! S, 62982 ' 0,89864=a,.1+a,.0,55340
Codval 2 0,80210=4a,.0,55340+a,.1
Ne| X2 | X2 [ yo [ YOXDYOX)| XPX2 Buradan
1/-1,095|-0,433| - |1.044 0,413 | 0,474 a, =0,6555%
0,953 a, =0,43934,
210,548|-0,866/0,318) 0,174 | -0,275 | -0,474 tapiriq. (7) disturu ilo com korrelyasiya
3(-1,095/0,433| - |0,348 |-0,138| -0,474 | omsalini tapagq:
0,318 R=./ar, +a,r, +...+a.r,
41-0,548|-1,299| - | 0,609 | 1,444 | 0,712 Vet +aur, e (1)
1,111 R =./0,655510,89864+ 0,43934.0,80210=
50,000 0,000 0,000/ 0,000 | 0,000 | 0,000 | /558071 0,35239=/094146=0,97029
60,548 | 0,433|0,158| 0,087 | 0,069 | 0,237 (8) diisturlarindan istifado edorok natural mi-
711,643]1,732[1,905| 3,131 | 3,300 | 2,846 | dvasakegok:
S
> 5,392 | 4,813 | 3,320 b, =4, =
ij

hesablayaq. Bunun {iciin

(5) disturlar ila ciit korrelyasiya amsallarini

0,0 0,0
y Xl, Yy X; va xfxg

hasillorini hesablaylb cadvel 2- yo yazaq.

vori N 1Zy
rxx :N 1ZXI| mi

I>m,I,m=12,..,k

()
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k
by=¥-)b,%, j=12...k j=0
j=1

(8)
S
b, =a,.—~ =0,65551 62982 _ =2,26134
S, 18257
S,
b, =a,.— =0,43934. S, 2982 =119817
b, =Y —-(bX +b,X,)=11-(2,261343+
119817.4) =11-(6,78402+4,79268) = —0,57670.
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Beloliklo, riyazi model

y =-0,57670+2,26134x, +119817x,

soklinda olacaqdir. Indi iso masoloni Matlab
sistemindo holl etmoys ¢alisaq. M-fayl yaradaq
vo M-fayla asagidaki proqram kodunu yazagq.

x1=[14123461];
x2=[3251458];
y =[513941112 23]}

X = [ones(size(x1)) x1 x2];

a=X\ly

M-fayli yerino yetirdikdon sonra asagidaki
naticoni alariq:

a =-0.5766
2.2613
1.1982

Bu model iizro hesablanmis qiymotlor miiqa-
yiso ti¢lin Cadval 1-do yazilmisdir.

Fiser kriteriyasi ilo modelin adekvatligint yoX-
layaq. Bu mogsadls (10) diisturu ilo gqaliq disper-
siyani1 tapad:

2 M, o2
S qaliqZTZ(Yi_yi)
=

Bu misal tigtin m=1, f=Nm-I; I=2+1=3
f = 7-3=4 oldugundan

3.13,92792

quallq: ::3,48198
Fiser kriteriyasinin qiymatini (11) diisturu ilo
hesablayaq:

(10)

s2,

F=
S qalig (11)
S2 2
= 2y = (6,2982) =1139217>1.
Sqiq 48198
(12) sortini do yoxlayaq:
F>Fotn (12)

Fc-Fiser kriteriyasinin codval qiymatidir. f1=N-
1 vo £2=N-I=N-n-1.

F>Fon

f1=N-1=7-1=6; f>=N-1=N-n-1=4;

Monaliq soviyyesini p=5% (p=0,05) qobul
edorok codvoldon Fe4)=6,16. Goriindiiyti kimi
11,39217>6,16 vo demali (12) sorti 6dondiyi tigiin
tortib edilmis riyazi model adekvatdir.

Misal.Forz edak ki, kiitlovi xidmat miiasisse-
sind daxil olmagq {iglin har bir miistori 50 qopik, 1-
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6 yas miistori 1 manat, 7-17 yas miistori 1,5 ma-
nat, 18-29 yas miistori 2 manat, 30-45 yas miistori
2,5 manat, 46 yasdan yuxart miistori 2 manat,

O6domalidir.

Nozords tutulur ki, paralel tocriibolor aparilma-
migdir, yoni m=I1-dir. Obyektin reqgressiya
modelini

Y =b, +b,x, +b,X, +bX; +b,X, +b;Xg + b, X, sok
linds quragq.

Masaloni Matlab sisteminds hall edok.

Toct. | Amillor Y

Ne Xi [ Xo | Xz [ Xa | X5 [ Xe |

1 1 |2 |1 |1 |3 |2 |175

2 2 |1 |3 |2 |1 |3 19

3 2 |3 |1 |2 |3 |1 19

4 4 12 |3 |1 |4 |2 |245

5 3 |2 |4 (2 |2 |1 |205

6 2 |4 |3 |1 |4 |2 |255

7 1 (2 |3 |1 |2 |3 20

2.

M-fayla asagidaki program kodunu olavo
edirik:
x1=[1224321]
X2=[2132242])
x3=[1313433]
x4=[1221211)
x5=[3134242]

x6=[2312123]
y=[17.519 19 24.5 20.5 25.5 20]'
X=[ones(size(x1)) x1 x2 x3 x4 x5 x6]
a= X\y
a=
0.0000
0.5000
1.0000
1.5000
2.0000
2.5000
2.0000
Masalonin riyazi modeli

Y =0.5x, + X, +1.5x, +2X, + 2.5X; + 2X,
soklindo olar.
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JMaBua Hacubos, Pagaras Axmenos
CTPYKTYPHAS MO/IEJIb CTOKCACTHYECKHUX OFBEKTOB

Pe3rome

B HekoTopbIx ciydasx (yHKIIMOHUPOBAHHE CHCTEMbI HE ONpEAENseTCs MOJHOCThIO €€ mapaMeTpa-
MU, HA4aJIbHBIM COCTOSIHUEM W BHEUTHUMHU BO3JICHCTBUSIMH, a 3aBUCUT OT KaKHX-TO CIYYalHBIX (ak-
TOpoB. Takue cucTeMbl Ha3bIBAIOTCS CTOXACTUYECKUMH. [ X M3YUEHHS UCIOJIB3YETCsS METOJ| CTa-
TUCTUYECKOTO0 MOJCIUPOBAHUSA, KOTOPBI COCTOMT B MHOTOKPATHOM IPOBEICHUM HCIIBITAHUHN C TO-
CIIEyIOIIeH CTAaTUCTUYECKOI 00pabOTKON MOMyYarouuxcs pe3yabTaToB.

David Nasibov, Rafael Ahmadov
STRUCTURAL MODEL OF STOXASTIC OBJECTS

Summary
In some cases, the functioning of the system is not completely determined by its parameters, initial
state and external influences, but depends on some random factors. Such systems are called stochastic.

To study them, the method of statistical modeling is used, which consists of repeated tests with subse-
quent statistical processing of the results.
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