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ISIN UMUMI XARAKTERISTIKASI

Movzunun aktualhi@r vo islonmo doracasi. Kadr secimindo
movcud elmi odobiyyatda olan iisullar osason qeyri-miioyyonliyi
nazora almayan modellor asasinda hoyata kegirilir. Genis totbiq olunan
AHP, TOPSIS, ELECTRE, VIKOR va digar garar gobuletms tisullar
klassik variantda tam doqiq molum olan informasiya soraiti ti¢iin
yaradilmigdir. Onlarin geyri-salis versiyalar1 toklif olunsa da, hall
klassik varianta gotirilir. Digor torofdon bu tisullarda informasiyanin
etibarliligt nozoro alinmir. Toklif olunan dissertasiya isindo
informasiyanin geyri-miioyyonliyini va etibarliligin1 nozors alan vo
professor L. Zadonin toklif etdiyi Z-odadlor nozoriyyasine asaslanan
yanasma kadr se¢imi mosalosing totbiq olunur.

Toadqgiqat obyekti vo predmeti. Todgigat obyekti insan
resurslaridir, todqigat predmeti iso insan resurslarinin todqiqindo
coxmeyarli qarar qabuletmadon ibaratdir.

Tadqgigatin maqgsad va vazifalori. Dissertasiya isinin mogqsadi
mirokkob geyri-miioyyonlik soraitindo Z-ododlor nozoriyyosine
osaslanan prosedur osasinda miixtolif saholordo kadr se¢imi
mosalosinin holli iiglin sistemli qorar gobuletmo iisulunun toklif
olunmasidir.

Tadqiqat metodlar. Dissertasiya isindo todqiqat metodlari olaraq
Z-adadlar nazariyyasi, eloco do Z-adadloar lizarinds hesaba asaslanan
Usullardan istifado olunmusdur.

Miidafioyo ¢ixarilan asas miiddaalar. Dissertasiya isindo
asagidaki miiddoalar miidafioyo togdim olunur:

- Qisman etibarli informasiya goraitinds kadr secimi problem Ggn
meyarlarin se¢imi va tohlili;

- Qisman etibarl informasiya soraitindo kadr secimi probleminin
halli G¢un 10-meyarli gorar gebuletma masalasinin goyulmasi,
moxsusi-hallor ~ osasinda  hor  bir meyarin  ¢akisinin
muayyanlosdirilmasi, wuyarliliq meyarm1 6daysn  uUstlnluk
matrisinin qurulmast,

- Toklif olunan nazori tsullarin islokliyinin vo effektivliyinin
kompiiter simulyasiyasi vasitasilo todgigi.



Kadr se¢imindo baxilan yanasmanin osas forqi ondadir ki,
alternativlor ¢oxluguna yeni alternativin olavo olunmasi vo ya bu
coxlugdan alternativlorin ixtisar olunmast qorar qobuletmo
naticalorindo ranglasdirmani pozmur, yoni “geriyo ranqglasdirma —
rang-reversal” prinsipindon azaddir. Aparilmis goxsayli komputer
eksperimentlori Z-informasiya soraitindo baxilan coxmeyarli qorar
gobuletms yanagmasinin diirlistliiylinii vo adekvatligini tosdiq edir.

Todqiqatin elmi yeniliyi. Kadr se¢imi probleminin Z-odadlor
nazariyyasina asaslanan hall Usulu asagidakilari shato edir:

1. 1Ilk dofo olaraq kadr secimi problemini hartorafli ohato edon 10-
meyarli (is keyfiyyoti, icra qabiliyyati, isdo bilik doracasi,
problemin effektiv hallindo qorar gobuletms, durstlik,
punktualliq, komanda isi, inkisaf, doyisikliyo uygunlasma
gabiliyyati, dayaniqliliq) garar gobuletma masalasinin qoyulmasi
va hall edilmasi;

2.  Z-adodlar nazariyyasine asaslanan, movcud informasiyanin vo
secim naticalorinin etibarliligini nozors alan goxmeyarli qarar
gabuletma masalasinin halli;

3.  Kadr secimi problemindo qorar gobuledon saxsin stunlik
daracasinin uyarlihiginin tadqiq edilmosi;

4. Z-ododlor osasinda meyarlarin Sado Cokili Ortalama (Simple
Average Weighting - SAW) metoduna osason alternativlorin
secimi masalasinin halli.

Tadqigatin nazari vo praktiki shomiyyati. Todqgiqatin nozori
ohomiyyati kadr se¢imi lizro Z-odadlor nozaoriyyasino asaslanan nozari
miiddoalarin toklif edilmosi, praktiki ohomiyyoti iso miixtalif real
praktiki sistemlords totbiq oluna bilmosidir.

Aprobasiya va tatbiqi. Dissertasiyanin nozori vo praktiki
naticolori asagidaki beynoslxalq konfranslarda miizakira edilmisdir:
ICSCCW-2021 — 11th International Conference on Theory and
Application of Soft Computing, Computing with Words and
Perceptions, Prague, Czech Republic; ICAFS-2023 - 16th
International Conference on Theory and Application of Fuzzy
Systems and Soft Computing, Budva, Montenegro;



Dissertasiya isinin yerina yetirildiyi toskilatin ad1. Azarbaycan
Dovlot Neft vo Sonaye Universiteti, “Sonayedo vo iqtisadiyyatda
intellektual idaroetmo vo qorar gobuletma sistemlori” elmi-todqiqat
laboratoriyas.

ISIN 9SAS MOZMUNU

Girigdo todgigat sahasindo mOvzunun aktualligi, garsiya qoyulan
moqsadlor, tadqigat metodlar, todqiqatin nozori ve praktiki
ohamiyyati oks olunmusdur.

Birinci fasildo mdvcud elmi islorin tohlili vo problemin voziyyati
geyd olunmusdur.

Kadr se¢imi problemi insan resurslarinin idars edilmosinda
holledici rol oynayir. Indiye qader bu problem miixtalif adobiyyatlarda
genis sokildo tohlil vo todqiq edilmisdir. Mahiyyot etibarilo kadr
secimi problemi moévcud kadr alternativlori arasindan on yaxsi
kadrlarin secilmasi ti¢lin ¢ox meyarli gorar gobuletmo (MCDM -
Multi-criterial Decision Making) problemidir. Real dinya
problemlorinin  hollinds, qeyri-miioyyonlik miisahido olunan
soraitinda gorar gobuletmodo miixtolif metodologiya vo nozariyyalorin
toklif olunmasina rast golo bilarik. Qeyri-salis qorar gobuletms tisullar
kadr se¢imi ilo bagl gorarlarin gobulunda getdikco daha da aktuallasir.
Lakin geyd olunan problemo bu zamana qador anonovi yanagma totbiq
edilmisdir. Bu moagsadlo miixtalif qorar gobuletmo yanasmalari toklif
edilmisdir. Mosolon, indiyo godor bu todqigat sahosi iizro analitik
iyerarxiya prosesi (Analytic Hierarchy Process - AHP), analitik soboka
prosesi (Analytic Network Process - ANP), Ideal hollo osaslanan qorar
gabuletma tisulu (Technique for Order Preference by Similarity to
Ideal Solutions - TOPSIS), ekspert sistemlori (Expert Systems - ES)
vo onlarin  kombinasiyast totbiq edilmisdir. Hotta sadalanan
metodlarin  salis, qeyri-solis, eloco do Z-ododlorlo ifads edilon
informasiya osasinda totbiginin  miixtolif yanagmalar1  elmi
odobiyyatlarda yer almigdir. Toqdim edilon igdo osas mogsod kadr
secimi sahasinds aparilan tadqiqat islorini nozardon kecirmok, on ¢ox



istifado olunan yanagmalar1 tohlil etmok vo mohdudiyyatlorini
miloyyonlosdirmokdon ibaratdir.

Qisaca geyd edok Ki, movcud todqiqatlarda kadr segimindo
metodologiya olaraq ekspert sistemlori, qeyri-solis linqvistik
doyisonlor, neyron sobokolor vo c¢oxmeyarli qorar gobuletmo
iisullarindan istifads olunmusdur. Lakin informasiyanin etibarliligin
va biitlin miimkiin meyarlar1 nozors alan hallors ¢ox az yer verilmisdir.
Baslica olaraq, molumatlarin natamamligi, subyektivliyi vo qeyri-
milayyanliyi vo asasan da etibarliliginin az nazaora alinmasi aparilan
todgiqatlardaki asas ¢atigmazhiglardir. Bu ¢atigmazligi aradan
galdirmaq tiglin kadr se¢imi UgUNn qgorar gabuletma masalaloring yeni
v hortorofli yanagsmanin toklif edilmasi zoruridir.

Ikinci fasilda geyri-solis vo Z-adadlor haqqinda molumat &z oksini
tapmisdir.

Uclinct fasilda kadr segimi tiglin asas meyarlar secilmis va tohlil
edilmisdir.

Iscilorin neco giymetlondirilocoyini miioyyan etmok ¢otindir,
xiisuson do onlar miixtalif vozifo vo funksiyalar1 yerina yetirocoklori
halda daha ¢otindir. Alternativlor arasindan kadr se¢imi zamani
miixtolif  qiymotlondirmo  meyarlar1  istifado  oluna  bilor?.
Dissertasiyada asagidaki meyarlar istifado olunmusdur:

Is keyfiyyati (IK).

Is keyfiyyati daim artirilmali, yeni diisiincali insanlar1 colb etmok
vo yliksok Ohdalikloro tokan vermok toskilatin on vacib mogsodi
olmalidir. K6hno sosial miigavile yenilori ilo ovoz edilmoli, insanlarla
xos vo diizgiin roftar edilmolidir. Iscilor siiratli doyiskenlik dévriinda
biitiin yenilikloro agiq olmali, vaxt, stresso vo miinaqisalorin idaro
olunmasina osaslanan tolimlor ke¢moli, uzunmiiddstli magsadlor
barads diistiniilmalidir.

Icra qabiliyyati (IQ)

Biznes menecerlori hom do hor bir is¢inin isinin keyfiyyost vo
komiyyot baximindan 6z isi ilo neco davrandigini yaxst bilmok

1 Kew J., Stredwick J.: Human resource management in a business context. CIPD - Kogan
Page; 3rd edition, 608 p. (2023).
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istoyirlor. Hom is¢ilor, hom do menecerlor gozlontiloro osason ig
performansini toyin etmok t¢lin miixtalif iisullardan istifado edo
bilarlor. Iscilor avvalcadon performans qiymotlondirmosi standartlar
ilo tanis olmalidir.

Foaliyyotin qiymotlondirilmosi is¢inin 6z is vozifolorini no
daracads yaxsi yerina yetirdiyini yoxlamaq Ugun yerina yetirilir. Bu
giymatlondirmonin moaqsadi karyera inkisafini idars etmok va is¢inin
gucli toroflorini vo imkanlarini miioyyen etmokdir. Icra qabiliyyatinin
qiymatlondirilmasi igogétiirons tolim va inkisaf imkanlarini miisyyan
etmoyo, eloco do on yaxsi iscilori miikafatlandirmaga komok edir.

Isd> bilik daracasi (BD)

Tohsil va tacriiba istonilon sahado uguru miioyyan edon vacib
amillordir. Isogdtiironlor hom tohsili, hom do is tocriibesi olan
namizodlori axtarirlar. Is yerlorindo iscilorin miixtolif saholordo
biliklorinin artirilmasina daim diqqot yetirilir.

Problemin effektiv hallinda gorar gabuletma (QQ)

Problemin samoarali hollinds diizgiin gorarlarin qobul edilmasi
fordloro miioyyan edilmis moqsadloro ¢atmaga imkan veron genis
bacariq tolob edir. Toskilat torofindon bu problemi hall etmok {i¢iin onu
diizglin miioyyonlosdirmok, yaradiciliq vo analitik diisiincodon istifado
edorok yanagmalar (testlor) hazirlamaq vo icra etmok bacariqlar
miuhiimdiir. Testlorlo namizadlorin problemlori miioyyanlosdirmok vo
diizgilin gorarlar gobul etmok {i¢iin molumatlari tohlil etmok bacarigini
giymatlondirir. Bu test miirokkob voziyyotlori giymotlondirmok vo
onlara cavab vermok {iclin analitik bacariglardan istifado edon
namizadlori miioyyon etmoyo komok edir. Qabiliyyotli namizodi
diizgiin miioyyon etmok iiglin molumatlara osaslanaraq noticolor
cixarmaq kimi tipik problem halli {i¢iin asagida gostorilonlori ohato
edir:

- Miayyan zaman dévrindo mioyyan malumata uygun, moantiq
osasinda qoarar gobul etmok;

- Mioyyon edilmis situasiyalara  osaslanarag, prioritetlorin
muayyan edilmasi va totbiqi

- Natica ¢g1xarmaq tiglin molumatlarin tahlili



Darustluk (Du)

Isdo durstliik etik vo milayyan edilmis oxlagi prinsiplora riayat
etmok demokdir. Ogar taskilatin diizgiin axlaqr madaniyyati varsa, bu
0 demokdir ki, iscilor 6hdsliklorino ciddi yanasirlar, masuliyyatlorini
dork etmokds foaldirlar vo noticads harokatlorino goro cavabdehdirlor.
Durust isci, etik davranir vo asagidaki moagsadlora xidmat edir:
diizglin amoallara dayar vermoak,
harokatlorino goro masuliyyat dasimaq,

— 0zUns va otrafindaki insanlara hormat etmak, ehtiyact olanlara
koémoak etmok,

— etibarliliq niimayis etdirmak,

— g0zlonilmoaz ¢atinliklor yarandigda sobir vo ¢eviklik niimayis
etdirmok

Punktualliq (P)

Daqiqlik vo davamiyyatin oasaslarini basa diismok mohsuldar is
miihiti yaratmaq {igiin is yerindo hdrmatli, pesokar vardislori inkisaf
etdirmays komok edir. Daqiglik vo operativ olmaq, goriislords
vaxtinda istirak etmok Vo tapsiriglari son tarixa godar toqdim etmok
xususila talob olunur. Pesokar bir mihitds punktual olmag gabagcadan
planlagdirmagi vo Ohdoliklorinizi ciddi codval Uzro yerino
yetirilmasini tomin etmok Ugln tadbirlor gérmayi ohats edir. Dagiq
davranig somoraliliyi artirir. Punktualliq daha ¢ox is gdérmaya,
insanlarla ardicil {insiyyot qurmaga, miistorilorlo minasibatlori
yaxsilasdirmaga, keyfiyyatli, etibarli is {li¢lin reputasiya qazanmaga
imkan verir.

Komanda isi (KI)

Komanda isi imumi magsada dogru birlikda islomokdon ibaratdir.
Lakin, komandanin uguru, komandani amakdasliga hovaslondirmak,
paylagilan baxiglar1 dostoklomokdon asilidir. Saglam komandalarda
komanda Gzvloari bir-birlorinin téhfslorini giymatlondirirlor. Onlar 6z
catismazliglarini gorir vo komanda mogsadina ¢atmagq Ugln birlikda
isloyorkon otrafdaki insanlara dostok olurlar. Cotin tapsiriglarin
6hdasindan tokbasina golmak avozing, bir-birlarinin gucli toroflorini



nozors alaraq isi hami tiglin manali olan sokilds tagkil edirlar, komanda
isi mohsuldarlig1 daha da artirir.

Inkisaf (I)

Hadaflor tayin etdikdon sonra moagsadyonlii sokilds onu yerina
yetirmok mihiimdiir. Inkisaf orijinal olmali, dirtstlik vo
mehribanligla davranilmalidir. Dayarli vo on yaxsi bacariglar inkisaf
etdirilmali, yerino yetirilon hor bir igdo keyfiyyat 6n planda olmalidir.
Bundan olava har bir soxs isini sevarok icra etmolidir. Karyera ilo
olagoli ciddi cohd etmok vo bu isdo miitoxassis olmaga g¢alismaq
lazimdir.

Doyisikliya uygunlasma qabiliyyati (DUQ)

Dayisikliyo uygunlagma, hor hansi bir soraitdo doyisikliyi tez vo
ugurla gobul etmak va cavab olaraq effektiv uygunlasma qabiliyyatina
aiddir. Dayisikliklari gabul etmok tokcs is yerinds deyil, hayatin har
sahasinds vacibdir. Lakin, dayisikliys uygunlasma har kas t¢ln tabii
olaraq eyni bir bacariq deyil. Dayisikliklorlo lzlosarkon mdubariza
aparmag, disiinco torzinizi doyisdirmok Vo konstruktiv sokilds
uygunlagsmaq, Oyronilo bilon bir bacariga malik olmaq lazimdir.
Doyisikliya yaxsi uygunlasma bacarigi uzunmiiddotli karyera Ugcin
vacibdir, ¢linki bu, isogOtlronlorin isgilordo axtardiglar1 osas
bacariqlardandir.

Dayaniglilig (Da)

Insan resurslarinin idaro edilmosi sistemindo davamliliq vacib
elementdir. Toskilatda davamliliq toskilatin qarsiya qoydugu
mogsadloro ¢atmasina vo yiksok foaliyysto kdmok edir. Togskilatda
dayanigliliq osasen isgilorin 6z islarine munasibatlorindon asilidir,
adoton is momnuniyyatini giymatlondirilmasi naticasinds is hagqinda
miisbot hisslorlo tosvir edilo bilor. Isdon momnunlug saviyyasi
muassisada dayaniqlilig1 artirir.

Davamliliq insan resurslarinin dayarini bildirir va is¢ilarin moggul
olmasinin, togkilatin mévcudlugu vo golocak foaliyyati Ugln ixtisasli
isci qiivvesinin tomin edilmasinin vacibliyini ifado edir. Insan
resurslariin davamli idars edilmasi prosesi asagidakilar1 ohato edir:
— Iscilerin inkisafi vo qiymatlondirilmasi;

— Isgilorin saglamlig1 vo tohliikosizliyi;



— Xarici amillor vo torofdaglar;

— Isciler vo uzunmiiddotli strategiya;

— Oftraf miihitin davamliligy;

— Etik davraniglar, omoyin idars edilmosi miinasibatlori;
— Rifah vo faydalar;

— Qeyri-diskriminasiya vo barabarlik.

Dordinca fasilda kadr segimi mosalasi elmi problem soklinda
qgoyulmus va onun halli Ugiin Usul toklif edilmisdir.

Bu fosildo meyarlarin giymatlori Z-adadlor vo meyarlarin ¢oki
omsallar1 gqisman etibarli olan ¢oxmeyarli garar gobuletma masalasina
baxilir’.  Toklif olunan Gsul bitin alternativior (zro sado
¢okilondirilmis orta qiymoto osaslanir. Yekun gqorar alternativin
adalatli giymat (fair price) tstinlik daracasi asasinda segilir.

Forz edok ki, A = {A,,4,,...,A,} alternativlor ¢oxlugu vo M =
{My, M,,...,M,,} iso meyarlar ¢oxlugudur. Hor bir M; meyarmin,
moxsusi odad vo moxsusi vektorunun hesablanmasi asasinda toyin
edilon W, cokisi ilo xarakterizo edilir. Z-informasiya ilo
giymotlondirilmis miihitde A;,i =1,...,n alternativinin M; (j =
1,m) meyar (zro qiymatlondirilmasi

Ay = {(Z(An, Bu), Z(Ai2, Bio), ... Z(Aij, Bij), Z(Aim, Bim) }
soklindo ifado edilir, burada A; alternativinin M; meyar1 {izro
giymotlondirilmasi Z(A;j, B;j)-dir. Meyarlarin vo gakilorin giymoti
adoton, geyri-miiayyan va gisman ctibarliligla xarakterizo olunur. Bu
halda c¢okilor

W, ={z@Y,B")} ., j=1...n
kimi tosvir olunur, burada A} j-ci meyarin ¢akisinin giymati, B} iso
bu giymatin etibarligini ifads edir. Belalikls D,,,,, qorar matrisi Cadval-
doki kimi tosvir edilo bilor®:

2 Aliyev R.R.: A new comprehensive decision making method under bimodal information.
Information Sciences, 657, 119989 (2024).
3 Salmanov S., Gardashova L.A.: Using Z-Number-Based Information in Personnel Selection
Problem. Lecture notes in network and systems, 362, 302-307 (2022).
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Codval 1.
Z-Qoarar gobuletma matrisi

M, M, M,,

anm — A1 [Z(A11'B11)] [Z(Alz'Blz)] [Z(AlmtBlm)]
A [Z(A21'Bz1)] [Z(Azz'Bzz)] [Z(AZm»BZm)]
An [Z(AnliBnl)] [Z(AnZ'BnZ)] [Z(Anm' Bnm)]

Meyarlarin  vacibliyinin  clt-cit mugayisa matrisinin
qurulmasi

Z tutarliliq tohlili qurulan gorar matrisinin no godor tutarli olub
olmadigint miiayyan edir. Bu Usulun asas magsadi miixtalif meyarlarin
cut-cut miqayisasi noticasindo qurulan Ustinlik  matrisinda
meyarlarin istiinlik giymatlorinin na gador uygun olub-olmadigini
miosyyan etmokdir. Bu zaman meyarlarin dstiinliikk daracalarinin
qarsilighg (Zij=1/Z;ji) vo tranzitivliyi qorunmalidir. Tutarliliq analizi
forgli vo ziddiyyatli meyarlar1 shato etdiyindon meyarlarin miigayiso
matrisinin tutarliliginin yoxlanmasimi ¢oxmeyarli qorar gobuletma
moasalasi olan is¢i segimi masalasing totbiq edirik.

Meyarlarin clt-clit migayiso matrisi, obyekt va ya xiisusiyyatlorin
bir-biri ilo mugayisasinin ifads edildiyi matrisdir. Bu matris, obyekt
Vo ya xususiyyatlor arasindaki oxsarliq vo ya farglilik daracalorini
gOstormoak Ugiin istifads olunur. Coxmeyarli garar verma va siralama
problemlori Kimi bir cox sahado totbig olunur.

Meyarlar1 ciit-cit miqgayise matrisini yaratmaq tgiin asagidaki
addimlar1 yerins yetirmok lazimdir:

Migayiso siyahist hazirlamag: Migayiso etmok istadiyiniz
obyektlori va ya xiisusiyyatlori bir siyahi soklinds hazirlamag.

Migayisalori etmok: Siyahida olan hor bir elementlo digor
elementlori mugayise edarak, hor bir ciit {igiin oxsarliq vo ya farglilik

doracasini toyin etmok. Masalon, xususiyyatlor siyahisinda, hor iki
9



Xususiyyat arasindaki oxsarliq doracasini O ilo 1 arasinda bir qiymatlo
ifado eds bilorik.

Matrisi qurmaq: Mugayisalor naticasinds olds edilon oxsarliq va
ya farglilik daracalori istifads edorak matris yaradilir. Matrisin satirlori
Vo siitunlari, siyahidaki obyektlori vo ya xususiyyatlori gostarir.
Matrisin hor bir elementi, migayiso edilon iki elementin oxsarliq
daracasini gostorir. Cit-clit mlgayiss matrisi asagidaki kimi tasvir
edila bilor (Cadval 2):

Codval 2.

Meyarlarin ciit-clt muigayiss matrisi
M Mn
M Zin Zin
M” an Znn

Bu matris, M1, M2, M3 vo M, meyarlarin bir-biri ilo miigayiso
edildiyi bir niimuno ciit-clit miiqayiso matrisini gostorir. Hor bir
element, iki meyarin oxsarliq doracasini ifads edir. Bu ciir matrislor
coxmeyarli qgorar qobuletmo iisullarina, siralama vo miiqayiso
mosaloloring totbiq oluna bilor.

Ustinlik biliklarinin geyri-doagigliyini va gismon etibarliligini oks
etdirmok Uglin Ustiinlik daracasi Z-adad ila tasvir olunur.

Qorar (obuletmo, alternativlor vo se¢im meyarlar1 {izorinda
ustinliklora osaslanir. Qorar (obul edon soxsin secimi cit-cut
muqayiss matrisi [z;;] ilo tasvir oluna biler, burada z;; i-ci meyarin j-
ci meyara nozaran Ustlinlik verildiyini gostarir.

z;; Ugln istifado olunan tobii sortlor z; =1 vo z; = 1/a;;
(qarsiligh alage), V i,j = 1,...,n-dir. ©nanavi olarag, [Zij] tutarliligi
tranzitivlik sortino osaslanir?:

Ziijk = Zik,Vi,j, k

4 Aliev R.A., Huseynov O.H., Aliyev R.R., Guirimov B.G.: A consistency-driven approach to
construction of Z-number-valued pairwise comparison matrices. Iranian Journal of Fuzzy
systems, 18(4), 37-49 (2021).
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Bu, z;;-Gstunlik doracasi, j Uzerindon i-don k-ya godor bitln
mumkin yollarda galma ustinluk daracalorinin hasilina barabor
oldugunu nozards tutur. Bu sortin yerino yetirilmasi insan beyninin
hesablama qabiliyystino goro ¢ox vaxt problemlidir. Tutarsizliq
meyart belo multiplikativ tranzitiv  voziyyotin pozulmast ilo
olagadardir. Bunu nozars alaraq tutarsizligi birbasa vo ya dolayi yolla
a;j, Ajx, az Ucllylne goro toyin etmok Ggtin muxtolif indekslor toklif
edilmigdir. Tutarsizliq indeksi, M cit-clt migayise matrisini, R hoqiqi
adadlar ¢oxluguna geviran I: M — R funksiyadir.

Cilt-ciit miigayiso matrisi uyusan olmadigda onun uyusan
matriso gatirilmosi 4

Bu problemlori hall etmok ¢otin olsa da, dogru verilonlors vo dogru
tohlilo nail olmagq, ciit-ciit miiqayiso matrisini uyusan va etibarli hala
gotirmak ti¢lin on yaxs1 yoldur. Uyusan ciit-ciit miiqayiso matrisinin
moxsusi qiymatini vo moxsusi vektorunu toyin edirik

Z-matrisin maxsusi adadinin vo maxsusi vektorunun toyini

Mogsad, ciit-clit miigayiso matrisindoki obyektlor vo ya
xiisusiyyatlor arasindaki olagolori 6l¢gmokdir. Alternativlori siralamagq,
prioritet toyin etmok vo ya optimal secimlor etmok kimi bir ¢ox
sahoalordo bu giymatlors ehtiyac olur. Miiqayiso matrisi verilondo, hor
bir mogsads uygun mivafiq giymoti toyin etmok igiin asagidaki
iisullar1 izloyo bilorsiniz:

- Doraconi lingvistik (sozlorla) toyin etmok: Migayisa edilon
obyektlari vo ya xususiyyatlori "¢ox yaxs1", "yaxs1", "orta", "pis", "¢ox
pis” vo s. kimi termlorlo giymotlondirilir. Bu termlor, obyekt vo ya
xususiyyatin olagesini tosvir edir.

- 9dadi giymatlari tayin etmok: Miigayise matrisindoki elementlori
odadloarls ifads eds bilarik. Osasan, 1-don (on asagi) 5-o (an yiiksok)
kimi bir skala istifado edilir.

- Linqgvistik skalan1 toyin etmok: Migayiss matrisindoaki
elementlori toyin edorkon, obyektlori vo ya xulsusiyyatlori "gox
toraddid edirom”, "no godor toraddid edirom”, “toroddiid etmirom”
kimi linqvistik skalasi ilo giymatlondira bilarik.
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Cut-cut Z-iistiinliik matrisinda maxsusi hallorin tahlili
Z-a0ad (A,B) nizaml ciitii olaraq, tosadufi doyisonin geyri-salis
giymoti A, bu giymotin etibarliligin1 ifado edon qeyri-salis B
mohdudiyyati ilo xarakterizo olunur. Bu halda
Zi e Zin
|2,]= :

Zoi o Znm
kimi ifads olunur.
(Z i j) matrisinin moxsusi adadi
det(Z;; — Z31) = Z,
soklinda ifads olunar®. Burada, I - adi vahid matris, Z, iso sifir Z
adaddir. Belalikla, Z-qiymatli Z; = (4,, B;) moaxsusi adadi
ZoZy "+ 2,23+ 2,2 R A 212y + Z, = Z(0)

tonliyinin kokii ilo ifads edilir. Z-adadlorin (Zy) = (Zyq, «-) Zyy)
moxsusi vektoru

(2:))(Zy) = Z,(Zy)
tonliyindon tapilir.
Z-ododli  Z)s = (Aj5,Bis),s =1,..,n moxsusi qiymatlorin
hesablanmasina  baxaq.  B;;  qgeyri-solis  ododi P(Aij) =
£ Ha,; (Opij(x)dx  tizorindo  mohdudiyyatdir.  Verilmis  Z;; =

(Aij,Bij) Ucn Ay,  hesablanir vo By, Uclin  P(A4y,) =
J ta,,(X)pas(x)dx mohdudiyyast funksiyast qurulur. p;; ehtimal
R

paylanmalarinin geyri-solis coxlugu p;s paylanmalarinin qeyri-salis
¢oxlugu ilo mohdudlagdirilir. Verilmis A; ; geyri-solis adadi iigiin elo

5 Aliev R.A., Pedrycz W. Huseynov O.H., Aliyev R.R.: Eigensolutions of Partially Reliable
Decision Preferences Described by Matrices of Z -Numbers. International Journal of
Information technology & Decision Making, 19(06), 1429-1450 (2020).
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bir A, tapilir ki, det(Aij — AAI) = 0 sorti ddonsin®. X; j tosadiifi
ododinin ehtimal paylanmalari det(Xl- i — X3l ) = (0 vasitosilo tapilir.
Novbati addimda, Z-adadli sistemin halli kimi Z-adadli (Zy) moaxsusi
vektorunu tapiriq. (Zy,) moxsusi vektoru (Zys) = ((Ays, pys)) holli
kimi tapilir.

Verilmis 4, ligiin elo bir Ay, tapiriq ki,

(4;)(4y,) = 42,(4y,)

sorti 6donilsin. Verilmis tosadiifi X, ododi U¢lin tosadiifi (Y),s =
1, ...,n vektorunu

(X)) = X3, (Ys)

sistemini holl edorosk miioyyanlogdirilir. Sonra, verilmis Zj, =
(Azs,P2s) Moxsusi odadi vasitesilo mivafig, (Z3) = ((Ays, pys)),
s = 1, ..., n moaxsusi vektoru hesablanilir.
Misal 1. Tutaq ki, elementlori z-odadlorls ifads edilmis, Ustinliuk
matrisi
pref_mat = ZMatrice([[Z11, Z12, Z13],
[Z21, 222, 723],
[Z31, 232, Z33]])
soklinda verilib, belo ki,
Z11 =zNum([[1,1,1,1],[0.6, 0.7, 0.7, 0.8]]);
Z12 =zNum([[0.22,0.25,0.25,0.285], [0.5, 0.6, 0.6, 0.7]]);

732 = zZNum([[0.18, 0.2, 0.2, 0.22], [0.7, 0.8, 0.8, 0.9]]);
733 = zNum([[1,1,1,1],[0.6, 0.7, 0.7, 0.8]]).

Hesablanmis moxsusi z-odad asagidaki kimi olar:
eigen_value = [[2.727, 3.0247, 3.0247, 3.3774], [0.243, 0.2909,
0.2909, 0.3109]].

Z-matrisin maxsusi vektorunun toyini
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Magsad, ciit-ciit miiqayiso matrisini asas alaraq obyektlorin vo ya
xususiyyatlarin  bir-biri ilo migayiso edilmasi vo siralanmasidir.
Moxsusi vektor, obyektlorin prioritet vo toroqqi sirasini tomsil edir.
Clt-clt migayisa matrisini moxsusi vektora ¢evirmok {igiin asagidaki
tsullar istifado edilir®:

Coki omsall1 ortalama: Ciit-clit miigayise matrisindoki har siitunun
ortalama giymatini hesablamaq vo har bir obyekt ii¢lin bu ortalama
qiymatlori ¢oki omsallarinin vasitosilo moxsusi vektor yaratmaq. Bu,
obyektlori ortalama olaqays asaslanan bir sira ilo siralamaga komok
edar.

Tutarsizlig1 aradan qaldirmaq: Tutarsizliq nisbatini hesablamaq vo
asagl tutarsizliga sahib obyektlori daha yiksok prioriteto sahib
obyektlar ilo miqgayise etmok. Tutarsizliq, miiqayiso matrisindoki
verilonlar arasindaki uygunsuzlugu 6lgmoak Ugln istifads olunur.

Eyni siralama ilo bitin obyektlori siralamaq: Ciit-clit mugayisa
matrisindoki obyektlori eyni siralama ilo siralamaq tgiin ekspert
raylarindan va prioritetlordan istifads etmok.

Clt-cit migayise matrisinin moxsusi qiymotlori vo moaxsusi
vektoru, mogsad va tolimatlara bagli olaraq forqli tisullarla toyin edilo
bilor. Konkret problemin toloblorine vo molumatlarin ndviine
osaslanaraq uygun bir metod se¢ilmolidir.

Matrisin elementlorinin tutarl olub-olmadigin1 miioyyonlogdirmok
ticlin tutarliliq tohlilino goro moxsusi adodlor vo moxsusi vektorlar
tapilmalidir.

Misal 2. Misal 1-doki matrisin moxsusi vektoru iso asagidaki kimi
olar:
eigen_vector =
ZColVector(][

[[0.0323 0.1252 0.1252 0.1521] [0.2839 0.4021 0.4021 0.4618]],
[[0.1175 0.4282 0.4282 0.4924] [0.3134 0.5121 0.5121 0.6453]],
[[0.02 0.0732 0.0732 0.0884] [0.5299 0.6441 0.6441 0.6498]])).

Z -matrisin tutarhliq meyarinin qiymatlondirilmasi.

14



Elementlori Z-odadlor olan, Z-matrisi asagidaki kimi verilmisdir 3° :
A% r Zin

Z. o Znn
Bu matrisin tutarliligi asas iki sortlo muoyyanlosdirilir. Birinci,
matrisin elementlori arasindaki Z;, = 1/Z21 Vo tranzitivlik sortidir.

Tutaq Ki, Z -matrisi ti¢iin bu sartlor 6donmir. Onda yenilonmis els bir

Z matrisi miioyyon etmok lazimdir ki, bu sortlor miloyyan dogiqgliklo
odonilsin:
AR cer Zin
(z') =
e o Zim

Z-adadlor arasindaki mosafays asaslanan 6lcl ilo Z vo Z' matrislori
arasindaki forq Olgiilo bilor. Bu problemi holl etmok iiglin
optimallasdirma mosolasindon istifads edilir.

Holl Gsulu bir ne¢o moarhaladan ibaratdir. Birinci marhaloda verilon
(Z;;) yaxm olan clit-ciit miiqayiso matrisi (Z';;) matrisini molum
usulla qurmaq olar®. Mosalo asagidaki kimi formalasdirilir. Clit-ciit
miiqayiso matrisi Z';; elementlorine Z-odod giymatli gorar doyisonlori
kimi baxilir. Ilkin qurulan uygun olmayan (Z;;) matrisi ilo munasib
(Z';;) matrisinin elementlori arasindaki mesafoni minimallasdirmaq
lazimdir.

Z-adadi ilo qiymoatlondirilon ciit-ciit miiqayisa matrisi iiciin
tutarsizliq indeksi. Z-ododli [Zl-j] cut-cut migayisa matrisi Ucln
tutarsizliq indeksi T agagidaki kimi miioyyan edilir:

& Aliev, R. A.: Uncertain computation-based decision theory. Singapore: World
Scientific, 521 p. (2017).
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B ) Zik Zij%k
= magmnlo (0, (2)) o (0 (2229

Z-qiymatli qarar matrisinin normallasdirma iisulu

Alternativlorin muxtolif meyarlariin qiymotlori adston, muxtalif
vahidlorlo  ifads  olunur, ona gbro do, qQorar matrisi
normallagdirilmalidir.  Malumdur ki, gorar matrisinin  muxtalif
iisullarla normallasdirilmasi alternativlorin siralanmasinin miixtalif
hallarina gatirib ¢ixarir.

Yeni alternativ daxil edildikds, daracalarin doayisdirilmadan asili
olmayan garar gabuletmays imkan veran normallagdirma yanasmasini
totbiq edirik 7 8.

Hor bir M;, j =1,...,n meyar Ucln gorar gobul edon soxs bu
meyarin r, ¥ € N sayda shamiyyatli hesab etdiyi Z-giymatini toyin
edir. [Ze(i, j)] normallagdirilmis matris asagidaki kimi tayin edilir:

Ogor Zq(k + 1,))<Z(i, j)<Zq(k, j), onda
N ~ . (zG.n-za(k-1.))(21a(k)-Z1q(k-1.)))
Ze() = Zlatk =1,j) + Za(k,j)~Za(k—1,))
i=1,..mj=1..,nk=1,.,r.
Zq(1.))

ogor Z(i,j)>Zq(1,j), onda Ze(i,j) = ZaLh)
ogor Z(i,j)<Zq(r,j), onda Ze(i,j) = Zq(1,j) — Zq(1, ).

Besinci fasildo coxmeyarli qorar qobuletmodos meyarlarin
ustlinliyt tohlil edilmisdir. Bu bélmada gismoan etibarli informasiya
soraitindo is¢i se¢imi li¢lin ¢ox meyarli qorar gobul etmo masalasing
baxilir. Bu masolods, meyarlar iizro informasiya vacibdir vo

" Alizadeh A.V., Aliyev R.R.: Rank Reversal Free Approach to Decision Making
Under Z-information. Lecture notes in networks and systems, vol. 1, 335-346
(2024).
8 Boza M., Zizovic M., Petojevic A., Damljanovic N.: New weighted sum model.
Filomat, 31(10), 2991-2998 (2017).
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alternativlorin qiymatlondirilmosi meyarlar1 Z-adadlorls tosvir olunur.
Holl iisulunda, Z-adadlar ilo hesablamanin bir neg¢s lisulundan istifado
edilir. ©vvalca meyarlarin ekspert torafindon verilon Z-qiymatli
ohomiyyatlilik doracasi qorar Tstiinliyiiniin tutarliliginin  zoruri
soviyyasing nail olmagq ligiin korrekts edilir. Sonra meyarlarin vaciblik
cokilori Z-qiymotli uygunluq matrisinin moxsusi vektorlarinin
hesablanmasi ilo aldo edilir. Nohayot, meyarlarin verilon ¢okilori vo
alternativlorin qiymatlondirilmosi meyarlar1 nozore alinaraq on yaxst
alternativ tapilir.

Farz edok ki, is¢i segiminda ¢oxmeyarli garar gobuletmo masalasi
10 meyar1 — IK-Is keyfiyyoti, /Q-icra qabiliyysti, BD-Isdo bilik
doracasi, QQ-problemin effektiv hallinds Qarar Qobuletmo, Di-
Diiristlik, P- Punktualliq, K/-Komanda isi, /-Inkisaf, DUQ-
Doyisikliye Uygunlasma Qabiliyyati, Da-Dayaniqlig1 ohato edir®®.

Isci secimi mosalasinda meyarlar tstiinliklorini tasvir etmak tigiin
tutarlt Z-giymatli matrisin qurulmasini nazardan kegirak.

Cadval 3.

Meyarlarin Z-odadlorls ifads edilon migayiss matrisi
IK Io | BD | QQ D P KI I |DUQ| Da
IK p-ri1 [ p-ri2 | p-ri3 | p-ria | p-ris | p-rie | p-ruz | p-rus | p-ris | p-ruio
IQ P-r21 | P-r22 | P-r23 | P-r24 | P-r2s | P-ree | P-r2;7 | P-r28 | P-r29 | P-I2,10
BD p-r3i | p-rs2 | p-rs3 | p-rsa| p-rss | p-rss | p-rsz | p-rss | p-rse | p-rszo
QQ P-ra1 | P-ra2 | p-ras | p-raa| p-ras | p-ras | p-raz | p-rag | p-rag | p-raio
D= Di p-rsi | p-Is2 | p-Is;3 | p-rsa | p-rss | p-I'se | pP-I's;7 | p-Iss | P-Is9 | p-Is.10

p pP-re1 | P-re2 | P-re3 | P-rea | P-res | P-res | P-Ie.7 | P-Ies | P-re9 | P-Is.10
KI p-rza | p-r72 | p-r73 | p-rza| p-r7s | p-r7e | p-rv.7 | p-rvs | p-rzg | p-rv.io

Ji pP-rs1 | P-rs2 | p-rs3 | P-rsa | p-rss | p-rse | p-rs7 | p-rss | p-rsg | p-rsio
DUQ | p-roa | p-re2 | p-ro3 | p-rea | p-ros | p-ros | p-re7 | P-ros | p-re9 | p-re.io
Da | p-rioa |p-rioz2|p-rios|p-rwoa4| p-rios | P-rios|p-rio;z|p-rios| p-riyg | p-rio.io

Bu matrisin p-rij=Zij i,j=1,...,10 elementlori trapessokilli Z-
adadlorls ifads edilib:
Z11 =zNum([[1,1,1,1],[0.8, 0.9, 0.9, 1.0]])
Z12 =zNum([[1.0, 2.0, 2.0, 3.0], [0.7, 0.8, 0.8, 0.9]])

® Salmanov S.: Decision making on employee selection under uncertain
environment. Lecture notes in network and systems (2024).
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Z15 = ZNum([[1.0, 2.0, 2.0, 3.0], [0.7, 0.8, 0.8, 0.9]])
Z16 = zZNum([[1,1,1,1],[0.8, 0.9, 0.9, 1.0]])

Z10 = ZNUm([[5.0, 6.0, 6.0, 7.0], [0.8, 0.9, 0.9, L.0]])
Z110 =zNum([[3.0, 4.0, 4.0, 5.0], [0.8, 0.9, 0.9, 1.0]])

Z21 = ZNum([[1/3.0, 1/2.0, 1/2.0, 1/1.0], [0.7, 0.8, 0.8, 0.9])
Z22 = ZNum([[1,1,1.1],[0.8, 0.9, 0.9, 1.0]])

Za5 = ZNum([[1,1,1,1],[0.8, 0.9, 0.9, 1.0]])

Z16 = ZNum([[1/3.0, 1/2.0, 1/2.0, 1/1.0], [0.7, 0.8, 0.8, 0.9]])
Za0 = ZNUM([[3.0, 4.0, 4.0, 5.0, [0.8, 0.9, 0.9, 1.0]])

Z210 =zNum([[4.0, 5.0, 5.0, 6.0], [0.8, 0.9, 0.9, 1.0]])

Zs1 = ZNum([[L/5.0, 1/4.0, 1/4.0, 1/3.0], [0.8, 0.9, 0.9, 1.0])
Z32 = ZNum([[L/3.0, 1/2.0, 1/2.0, 1/1.0], [0.7, 0.8, 0.8, 0.9]])
Zs5 = ZNum([[1/5.0, 1/4.0, 1/4.0, 1/3.0], [0.8, 0.9, 0.9, 1.0]])
Z36 = ZNum([[L/7.0, 1/6.0, 1/6.0, 1/5.0], [0.7, 0.8, 0.8, 0.9]])
Z30 = ZNUM([[1/3.0, 1/2.0, 1/2.0, 1/1.0], [0.7, 0.8, 0.8, 0.9]])
Zs10 =z2Num([[L.0, 2.0, 2.0, 3.0], [0.7, 0.8, 0.8, 0.9]])

Z41 = ZNum([[1/4.0, 1/3.0, 1/3.0, 1/2.0], [0.7, 0.8, 0.8, 0.9]])
Z42 = zNum([[1,1,1,1],[0.8, 0.9, 0.9, 1.0]])

Z4s = ZNum([[1,1,1,11,[0.8, 0.9, 0.9, 1.0]])

Z46 = zZNum([[1/3.0, 1/2.0, 1/2.0, 1/1.0], [0.7, 0.8, 0.8, 0.9]])
Z4 = ZNUm([[L.0, 2.0, 2.0, 3.0], [0.7, 0.8, 0.8, 0.9]])

Z410 =zNum([[2.0, 3.0, 3.0, 4.0], [0.7, 0.8, 0.8, 0.9]])

Zs1 =zNum([[1/3.0, 1/2.0, 1/2.0, 1/1.0], [0.7, 0.8, 0.8, 0.9]])



Zs2 = ZNum([[1,1,1,1],[0.8, 0.9, 0.9, 1.0]])

Zs5 = zZNum([[1,1,1,1],[0.8, 0.9, 0.9, 1.0]])

Zs6 = ZNUm([[L/3.0, 1/2.0, 1/2.0, 1/1.0], [0.8, 0.9, 0.9, 1.0])
Zso = ZNUm([[L.0, 2.0, 2.0, 3.0], [0.7, 0.8, 0.8, 0.9]])

Zs10 =z2Num([[2.0, 3.0, 3.0, 4.0], [0.7, 0.8, 0.8, 0.9]])

Zo1 = ZNum([[1,1,1,1],[0.8, 0.9, 0.9, 1.0]])
Zo2 = ZNum([[1.1.1.1].[0.8, 0.9, 0.9, 1.0]])
Zes = ZNum([[L.0, 2.0, 2.0, 3.0], [0.8, 0.9, 0.9, 1.0]])
Zos = ZNum([[1,1.1,1].[0.8, 0.9, 0.9, 1.0]])
Zoo = ZNUM([[2.0, 3.0, 3.0, 4.0, [0.7, 0.8, 0.8, 0.9]])
Z6.10 =zZNum([[4.0, 5.0, 5.0, 6.0], [0.8, 0.9, 0.9, 1.0]])

71 = z2Num([[1/6.0, 1/5.0, 1/5.0, 1/4.0], [0.7, 0.8, 0.8, 0.9]])
Z72 = 2Num([[L.0, 2.0, 2.0, 3.0], [0.7, 0.8, 0.8, 0.9]])

Z15 = ZNum([[1/4.0, 1/3.0, 1/3.0, 1/2.0], [0.7, 0.8, 0.8, 0.9]])
716 = ZNum([[1/4.0. 1/3.0, 1/3.0. 1/2.0]. [0.7, 0.8, 0.8, 0.9]])
Z19 = ZNum([[1,1,1,1],[0.8, 0.9, 0.9, 1.0]])

Z110 =zNum([[2.0, 3.0, 3.0, 4.0, [0.7, 0.8. 0.8, 0.9]])

Zs1 = ZNUm([[1/5.0, 1/4.0, 1/4.0, 1/3.0, [0.8, 0.9, 0.9, 1.0]])
Zs2 = ZNum([[3.0, 4.0, 4.0, 5.0], [0.8, 0.9, 0.9, 1.0]])
Zss = ZNum([[L.0, 2.0, 2.0, 3.0, [0.7, 0.8, 0.8, 0.9]])
Zs6 = ZNUm([[1/3.0, 1/2.0, 1/2.0, 1/1.0], [0.8, 0.9, 0.9, 1.0]])
Zso = ZNum([[1.0, 2.0, 2.0, 3.0], [0.7, 0.8, 0.8, 0.9]])
Zs10 = ZNum([[3.0, 4.0, 4.0, 5.0], [0.8, 0.9, 0.9, 1.0]])
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Zo1 = ZNUm([[1/7.0, 1/6.0, 1/6.0, 1/5.0], [0.8, 0.9, 0.9, 1.0]])
Zs2 = ZNum([[L.0, 2.0, 2.0, 3.0], [0.7, 0.8, 0.8, 0.9]])

Zos = ZNum([[1/3.0, 1/2.0, 1/2.0, 1/1.0], [0.8, 0.9, 0.9, 1.0]])
Zs = ZNum([[L/4.0, 1/3.0, 1/3.0, 1/2.0], [0.8, 0.9, 0.9, 1.0]])
Zss = ZNum([[1,1,1,1],[0.8, 0.9, 0.9, 1.0]])

Zs.10 =zNum([[2.0, 3.0, 3.0, 4.0, [0.7, 0.8, 0.8, 0.9]])

Z102 = ZNUM([[1/5.0, 1/4.0, 1/4.0, 1/3.0], [0.8, 0.9, 0.9, 1.0]])
Z102 = ZNum([[1/3.0, 1/2.0, 1/2.0. 1/1.0]. [0.8, 0.9, 0.9, 1.0]])
Z105 = ZNum([[1/4.0, 1/3.0, 1/3.0, 1/2.0], [0.8, 0.9, 0.9, 1.0]])
Z106 = ZNum([[1/6.0, 1/5.0, 1/5.0, 1/4.0]. [0.7, 0.8, 0.8, 0.9]])
Z100 = ZNUM([[1/4.0, 1/3.0, 1/3.0, 1/2.0], [0.8, 0.9, 0.9, 1.0]])
Z1010 =zNum([[1,1.1.11,[0.8, 0.9, 0.9, 1.0]])

Verilmis D qorar matrisinin tutarsizliq indeksi Zlab paketi
vasitosilo hesablanib. Programdan istifado zamani asagidaki program

fragmenti daxil edilib:
consistency = Consistency(pref_mat)
new_consistent_matrix = consistency.consistent_matrix
inconsistency_index = consistency.inconsistency _index
printOut(‘inconsistency index : ', inconsistency_index)
printOut(‘consistent matrix : ',new_consistent_matrix)

eig = Eigen(new_consistent_matrix)

printOut('Eigen vector')

printOut(eig.eigen_vector)

printOut("Weights vector")

printOut(eig.weights)

Fragmentin icrasi naticosindo agagidaki hoall alinmigdir:
- tutarsizliq indeksinin qiymati:
inconsistency index : 0.7146114290473391
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Yenidon hesablama naticoasindo alds edilon tutarli matris asagidaki
kimi olar:
consistent matrix :
[[[[0.95, 1.0, 1.0, 1.05], [0.97, 0.98, 0.98, 1.0]]
[[1.274,1.341, 1.341, 1.408], [0.97, 0.98, 0.98, 1.0]]
[[4.113, 4.33, 4.33, 4.546], [0.97, 0.98, 0.98, 1.0]]
[[1.396, 1.47, 1.47, 1.543], [0.97, 0.98, 0.98, 1.0]]
[[1.288, 1.355, 1.355, 1.423], [0.97, 0.98, 0.98, 1.0]]
[[0.798, 0.84, 0.84, 0.882], [0.97, 0.98, 0.98, 1.0]]
[[2.254, 2.373, 2.373, 2.491], [0.97, 0.98, 0.98, 1.0]]
[[1.134, 1.194, 1.194, 1.254], [0.97, 0.98, 0.98, 1.0]]
[[2.204, 2.32, 2.32, 2.436], [0.97, 0.98, 0.98, 1.0]]
[[4.75, 5.0, 5.0, 5.25], [0.97, 0.98, 0.98, 1.0]]]
[[[0.71, 0.746, 0.746, 0.785], [0.97, 0.98, 0.98, 1.0]]
[[0.95, 1.0, 1.0, 1.05], [0.97, 0.98, 0.98, 1.0]]
[[2.033, 2.14, 2.14, 2.246], [0.97, 0.98, 0.98, 1.0]]
[[0.69, 0.726, 0.726, 0.763], [0.97, 0.98, 0.98, 1.0]]
[[1.311, 1.377, 1.377, 1.449], [0.97, 0.98, 0.98, 1.0]]
[[4.233, 4.444, 4.444, 4.678], [0.97, 0.98, 0.98, 1.0]]
[[0.95, 1.0, 1.0, 1.05], [0.97, 0.98, 0.98, 1.0]]
[[0.581, 0.611, 0.611, 0.642], [0.97, 0.98, 0.98, 1.0]]
[[0.36, 0.379, 0.379, 0.398], [0.97, 0.98, 0.98, 1.0]]
[[1.016, 1.07, 1.07, 1.123], [0.97, 0.98, 0.98, 1.0]]
[[0.511, 0.538, 0.538, 0.565], [0.97, 0.98, 0.98, 1.0]]
[[0.994, 1.046, 1.046, 1.098], [0.97, 0.98, 0.98, 1.0]]
[[2.142, 2.254, 2.254, 2.367], [0.97, 0.98, 0.98, 1.0]]]
[[[0.703, 0.738, 0.738, 0.777], [0.97, 0.98, 0.98, 1.0]]
[[1.422, 1.493, 1.493, 1.572], [0.97, 0.98, 0.98, 1.0]]
[[4.59, 4.82, 4.82, 5.074], [0.97, 0.98, 0.98, 1.0]]
[[1.558, 1.636, 1.636, 1.722], [0.97, 0.98, 0.98, 1.0]]
[[0.95, 1.0, 1.0, 1.05], [0.97, 0.98, 0.98, 1.0]]
[[0.39, 0.411, 0.411, 0.431], [0.97, 0.98, 0.98, 1.0]]
[[1.102, 1.16, 1.16, 1.218], [0.97, 0.98, 0.98, 1.0]]
[[0.555, 0.584, 0.584, 0.613], [0.97, 0.98, 0.98, 1.0]]
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[[1.078, 1.135, 1.135, 1.191], [0.97, 0.98, 0.98, 1.0]]
[[2.323, 2.445, 2.445, 2.567], [0.97, 0.98, 0.98, 1.0]]]
[[1.631, 1.713, 1.713, 1.803], [0.97, 0.98, 0.98, 1.0]]
[[1.011, 1.061, 1.061, 1.117], [0.97, 0.98, 0.98, 1.0]]
[[2.856, 2.998, 2.998, 3.156], [0.97, 0.98, 0.98, 1.0]]
[[0.95, 1.0, 1.0, 1.05], [0.97, 0.98, 0.98, 1.0]]
[[1.224, 1.288, 1.288, 1.352], [0.97, 0.98, 0.98, 1.0]]
[[2.637, 2.775, 2.775, 2.914], [0.97, 0.98, 0.98, 1.0]]]
[[0.385, 0.405, 0.405, 0.426], [0.97, 0.98, 0.98, 1.0]]
[[1.244, 1.307, 1.307, 1.375], [0.97, 0.98, 0.98, 1.0]]
[[0.422, 0.444, 0.444, 0.467], [0.97, 0.98, 0.98, 1.0]]
[[0.39, 0.409, 0.409, 0.431], [0.97, 0.98, 0.98, 1.0]]
[[0.241, 0.253, 0.253, 0.267], [0.97, 0.98, 0.98, 1.0]]
[[0.682, 0.716, 0.716, 0.754], [0.97, 0.98, 0.98, 1.0]]
[[0.343, 0.36, 0.36, 0.379], [0.97, 0.98, 0.98, 1.0]]
[[0.667, 0.7, 0.7, 0.737], [0.97, 0.98, 0.98, 1.0]]
[[0.95, 1.0, 1.0, 1.05], [0.97, 0.98, 0.98, 1.0]]]

Hesablanmis moxsusi vektor (Eigen vector) asagidaki kimidir:

Eigen vector=
[[[0.134, 0.4368, 0.4368, 0.5889], [0.1812, 0.2974, 0.2974, 0.4092]]
[[0.0719, 0.2348, 0.2348, 0.3179], [0.3256, 0.8027, 0.8027, 0.8027]]
[[0.0241, 0.0648, 0.0648, 0.0809], [0.489, 0.8117,0.8117, 0.9232]]
[[0.0774, 0.2496, 0.2496, 0.339], [0.0596, 0.2909, 0.2909, 0.385]]
[[0.0912, 0.2945, 0.2945, 0.4016], [0.1835, 0.7839, 0.7839, 0.879]]
[[0.1598, 0.5168, 0.5168, 0.7082], [0.1113, 0.4033, 0.4033, 0.4033]]
[[0.0614, 0.199, 0.199, 0.2311], [0.2558, 0.3423, 0.3423, 0.3904]]
[[0.1326, 0.43, 0.43, 0.5867], [0.1772, 0.3605, 0.3605, 0.4477]]
[[0.0741, 0.2406, 0.2406, 0.3299], [0.5078, 0.8989, 0.8989, 0.9315]]
[[0.0373, 0.1183, 0.1183, 0.1183], [0.3693, 0.6354, 0.6354, 0.7804]]]

Hesablanmis moxsusi vektorun normallagdirilmasi vasitasilo
tapilan ¢oki omsallar1 vektoru (Weights vector) asagida verilib:
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Weights vector=

[[[0.1292, 0.1568, 0.1568, 0.2673], [0.1812, 0.2974, 0.2974, 0.4092]]
[[0.0693, 0.0843, 0.0843, 0.1443], [0.3256, 0.8027, 0.8027, 0.8027]]
[[0.0233, 0.0233, 0.0233, 0.0367], [0.489, 0.8117, 0.8117, 0.9232]]
[[0.0746, 0.0896, 0.0896, 0.1538], [0.0596, 0.2909, 0.2909, 0.385]]
[[0.0879, 0.1057, 0.1057, 0.1823], [0.1835, 0.7839, 0.7839, 0.879]]

[[0.154, 0.1856, 0.1856, 0.3214], [0.1113, 0.4033, 0.4033, 0.4033]]
[[0.0592, 0.0714, 0.0714, 0.1049], [0.2558, 0.3423, 0.3423, 0.3904]]
[[0.1278, 0.1544, 0.1544, 0.2663], [0.1772, 0.3605, 0.3605, 0.4477]]
[[0.0714, 0.0864, 0.0864, 0.1497], [0.5078, 0.8989, 0.8989, 0.9315]]

[[0.036, 0.0425, 0.0425, 0.0537], [0.3693, 0.6354, 0.6354,
0.78041]]

Z-qiymatli meyarlar Gzra giymatlandirma

Baxilan meyarlar ¢ alternativi (iscini) giymatlondirmok Ugln
istifado olunur:a,, a,, &;. Bu mosslodo geyri-muoyyonliyin
movcudlugu, alternativlorin giymatlondirilmoasi meyarlar1 tizra gorara
muvafiq informasiya vo meyarlar Uzro Ustinliklor geyri-salislik va
gismon etibarligla xarakteriza olunur.

Qorar matrisi asagidaki kimi verilib:
D={
{[6, 7, 8], [0.7, 0.8, 0.9]}, {[7, 8, 9], [0.8, 0.9, 1.0]}....
{[5, 6, 71, [0.8, 0.9, 1.0]}, {[6, 7, 8], [0.7, 0.8, 0.9]}....
{[7, 8, 9], [0.8, 0.9, 1.0]}, {[7, 8, 9], [0.8, 0.9, 1.0]},...
{[6, 7, 8], [0.8, 0.9, 1.0]}, {[4, 5, 6], [0.8, 0.9, 1.0]}....
{[8, 9, 10],[0.8, 0.9, 1.0]}, {[5, 6, 7], [0.8, 0.9, 1.0]};

{[6, 7, 8], [0.7, 0.8, 0.91}, {[4, 5, 6], [0.8, 0.9, 1.0T},...
{[4, 5, 6], [0.8, 0.9, 1.0}, {[6, 7, 8], [0.7, 0.8, 0.9]},...
{[8, 9, 10],[0.8, 0.9, 1.0}, {[7, 8, 9], [0.8, 0.9, 1.0]},...
{[3, 4, 5], [0.8, 0.9, 1.0}, {[5, 6, 7], [0.8, 0.9, 1.0T},...
{[4, 5, 6], [0.8, 0.9, 1.0}, {[4, 5, 6], [0.8, 0.9, 1.0]};

{[3, 4, 5], [0.8, 0.9, 1.0}, {[6, 7, 8], [0.7, 0.8, 0.9T},...
{[4, 5, 6], [0.8, 0.9, 1.0}, {[5, 6, 7], [0.8, 0.9, 1.0]},...
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{[7, 8, 9], [0.8, 0.9, 1.0}, {[5, 6, 7], [0.8, 0.9, 1.0]},...
{[7, 8, 9], [0.8, 0.9, 1.0]}, {[3. 4, 5], [0.8, 0.9, 1.0]}....
{[6, 7, 8], [0.7, 0.8, 0.9]}, {[8, 9, 10],[0.8, 0.9, 1.0]};
b

Burada, Z; ; i-ci meyarin j-ci meyardan Ustinliytn( ifado edon Z-
adad giymatli doracadir.

Birinci marholodo hor bir alternativo uygun Z-Sado Aditiv Coki
yanasmasini totbiq edirik, ikinci marhalods alternativliori mugayisa
etmok Gc¢un, har bir A alternativinin odalstli giymotlondirmasindan
(fair price) istifado edirik.

Alternativlorin Z-giymotli ugur qiymoti asagidaki kimi miisyyon
edilir:

FP(Z(A,B)) = [, K~ (@A™ (@)da + [} K*(a)A* (a)da +
+ [ L (@)In(B~ (@)da + [ L* (a)In(B* (a)da,
burada K*(a) vo L*(a) miinasib geyri-salis funksiyalardir.
Normallagdirma ticiin ekspert torafindon verilon qorar gabuletma
iciin har j meyara uygun shomiyyatli Z-noqtalor (Qj, Lj) cutl Kimi
verilib. Burada uygun olaraq
Qi={
{[8.5,9,9.5],[0.8,0.9,1.0]};
{[7.5,8,8.4],[0.8,0.9,1.01};
{[5.6,6,6.5],[0.8,0.9,1.01};
{[4.5,5,5.5],[0.8,0.9,1.01};
{[1.5,2,2.5],[0.8,0.9,1.0]}
h

Li={
{[0.8,0.9,1.0],[0.9,1.0,1.0]};
{[0.6,0.8,0.9],[0.9,1.0,1.0]};
{[0.4,0.6,0.8],[0.9,1.0,1.0]};
{[0.1,0.2,0.3],[0.9,1.0,1.01};
{[0.0,0.1,0.2],[0.9,1.0,1.01};
h

kimi Z-adadloarls ifads edilib. ©On boyilik moxsusi Zlmax adadinin A

hissosi agagidaki kimi toyin edilib:
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o3t |

o1t/

Sakil 1. plot(Zlmax.As,ZImax.A)

On boyiik moxsusi Zlmax adadinin B hissasi asagidaki kimi tayin
edilib:

Sakil 2. plot(ZImax.Bs,ZImax.B):
On boyiik moxsusi Zlmax adodinin deZifikasiya ¢evirmosindon
alian Imax salis qiymaoti
Imax=14.647468861420402
olur. Bu giymoto uygun tutarliliq indeksi
Cl = (Imax-n)/(n-1);
Diisturu ilo hesablanir. n=10 {i¢iin
Cl=0.516385429046711
olar. Tosadiifi tutarliliq nisbati iso n=10 {i¢iin
R1=1.49
oldugundan, tutarliliq nisbati
CR=CI / RI

diisturu ila hesablanir va
CR=0.346567402044773 alinir.
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On boyik moxsusi Zlmax ododine uygun ZeigV moxsusi

vektorunun ZeigV1 komponentinin A hissosi asagidaki kimi toyin
edilib:

0 / R R
01 015 02 025 03 035 o

Sakil 3. plot(ZeigV1.As,ZeigV1.A)

On boylk moxsusi Zlmax odadine uygun ZeigV maxsusi

vektorunun ZeigV1 komponentinin B hissosi asagidaki kimi toyin
edilib:

o1r /

ol \
07968 0797 07972 07974 07976 07978  0.798

Saokil 4. plot(ZeigV1.Bs,ZeigV1.B)
On boylik moxsusi Zlmax ododine uygun ZeigV moxsusi

vektorunun ZeigV2 komponentinin A hissosi asagidaki kimi toyin
edilib (sokil 3-12):

0

Sokil 5. plot(ZeigV2.As,ZeigV2.A)
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On boyik moxsusi Zlmax ododine uygun ZeigV moxsusi
vektorunun ZeigV2 komponentinin B hissosi asagidaki kimi toyin

edilib:

o/ \

01 / \

07948 0795 07952 0.7954 07956 0.7958  0.796  0.7962

Sakil 6.plot(ZeigV2.Bs,ZeigVV2.B)

On boylik moxsusi Zlmax ododine uygun ZeigV moxsusi
vektorunun ZeigV5 komponentinin A hissosi asagidaki kimi toyin

edilib:

Sakil 7.plot(ZeigV5.As,ZeigV5.A)

On boylik moxsusi Zlmax ododine uygun ZeigV moxsusi
vektorunun ZeigV5 komponentinin B hissosi asagidaki kimi toyin

edilib:

0.1 /

oLt L N L N
07944 07946  0.7948 0795 07952 07954  0.7956

Sokil 8. plot(ZeigV5.Bs,ZeigV5.B)
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On boyik moxsusi Zlmax ododine uygun ZeigV moxsusi

vektorunun ZeigV6 komponentinin A hissosi asagidaki kimi toyin
edilib:

Sakil 9. Plot(ZeigV6.As,ZeigV6.A)

On boylk moxsusi Zlmax odadine uygun ZeigV maxsusi
vektorunun ZeigV6 komponentinin B hissosi asagidaki kimi toyin
edilib:

Sakil 10. plot(ZeigV6.Bs,ZeigV6.B)
On boylik moxsusi Zlmax ododine uygun ZeigV moxsusi
vektorunun ZeigV10 komponentinin A hissosi asagidaki kimi toyin

edilib:

N
09 / \
08 \
07
06 /

/
05 / \

/

03

ol L L " L L J
002 0025 003 0035 004 0045 005 0055 006 0.065 0.07

Sokil 11. plot(ZeigV10.As,ZeigV10.A)
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On boyik moxsusi Zlmax ododine uygun ZeigV moxsusi
vektorunun ZeigV10 komponentinin B hissosi asagidaki kimi toyin

edilib:

0
0.79914

0799144 0799148 0799152  0.799156

0.79916

Sakil 12. plot(ZeigV10.Bs,ZeigVV10.B)

Normallagdirilmig qorar matrisi asagidaki kimi miiayyan edilir:

0 01 02 03 04 05 06 07 08 09 1

1

0 L L L s L
0784 0785 0786 0787 0788  0.789

0.79

Saokil 13. plot(e(1, 1).As,e(1, 1).A)

0.791

Sokil 14. plot(e(1, 1).Bs,e(1, 1).B)
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0.7

0.6
0.5
0.4 —

0.3

1
\
0.9 \
\
08 \
\
\
\
\
\
\
\

0.2

0.1

0
0 0.1 02 03 04 05 06 07 08 09 1

Saokil 15. plot(e(2, 5).As,e(2, 5).A)

0
0.7815 0.782 0.7825 0.783 0.7835 0.784

Sakil 16. plot(e(2, 5).Bs,e(2, 5).B)

0

0 01 02 03 04 05 06 07 08 09 1

Sokil 17. plot(e(3, 10).As,e(3, 10).A)
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0 { " L L |
0.7815 0.782 0.7825 0.783 0.7835 0.784

Saokil 18. plot(e(3, 10).Bs,e(3, 10).B)

Alternativlarin ¢akili comi Zwsi=ZmulRM(e,Wm) asagidaki kimi
hesablanib (Matlabda):
1-ci alternativin Zwsi(1) ¢akili comi asagidaki kimidir (cadval 4,
A va B hissalorinin tomal ¢oxluglari uygun olaraq ZwsiAs, ZwsiBs,
moansubiyyat doracalari iso miivafiq olaraq ZwsiA, ZwsiB kimi isara
edilib):
Cadval 4. 1-ci alternativin ¢okilondirilmis comi

ZWsSIAs | ZwsiA | ZwsiBs | ZwsiB
0 0 0.783108 | 0
0.069493 | 0.2 0.78312 |0.2
0.137335 | 0.4 0.783132 | 0.4
0.296791 | 0.6 0.783144 | 0.6
0.463367 | 0.8 0.783156 | 0.8
0.684659 | 1 0.783168 | 1
0.997633 | 0.8 0.783168 | 0.8
1.364851 | 0.6 0.783168 | 0.6
1.738511 | 0.4 0.783168 | 0.4
2.226036 | 0.2 0.783168 | 0.2
3.058149 | 0 0.783168 | 0

Zwsi(1)-o uygun Zwsi(1).p ehtimal paylanmasi asagidaki kimi
toyin edilib (codval 5):
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Cadval 5.

Zwsi(1)-0 uygun Zwsi(1).p ehtimal paylanmalari

0.0000003

0.0000003

0.0000003

0.0000003

0.0000003

0.0000003

0.0000004

0.0000004

0.0000004

0.0000004

0.0000004

0.0000004

0.0000007

0.0000007

0.0000007

0.0000007

0.0000007

0.0000007

0.0000138

0.0000138

0.0000138

0.0000138

0.0000138

0.0000138

0.1956530

0.1956510

0.1956460

0.1956460

0.1956460

0.1956460

0.4100430

0.4100440

0.4100510

0.4100510

0.4100510

0.4100510

0.2657310

0.2657320

0.2657330

0.2657330

0.2657330

0.2657330

0.1285360

0.1285350

0.1285320

0.1285320

0.1285320

0.1285320

0.0000204

0.0000204

0.0000204

0.0000204

0.0000204

0.0000204

0.0000012

0.0000012

0.0000012

0.0000012

0.0000012

0.0000012

0.0000008

0.0000008

0.0000008

0.0000008

0.0000008

0.0000008

1-ci alternativlarin ¢okili cominin A hissasi asagidaki kimi toyin
edilib (sokil 19, Matlabda hesablanan):

05 1 15

Sakil 19. Plot(Zwsil.As,Zwsil.A)

1-ci alternativlarin ¢okili cominin B hissasi asagidaki kimi toyin
edilib (sokil 20):

0.9

0.8

07

0.6

05

0.4

03

0.2

0.1

0 { L L .
0.7831 0.78311 0.78312 0.78313 0.78314 0.78315 078316 0.78317

Sakil 20. plot(Zwsil.Bs,Zwsil.B)
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2-ci alternativin Zwsi(2) ¢okili comi asagidaki kimidir (Table 6):

Cadval 6.
2-ci alternativin Zwsi(2) ¢okili comi
ZWsiAs | ZwsiA | ZwsiBs | ZwsiB
0 0 0.757205 | O
0.05647 |0.2 0.757208 | 0.2
0.125074 | 0.4 0.757212 | 0.4
0.242388 | 0.6 0.757215 | 0.6
0.376744 | 0.8 0.757218 | 0.8
0.576612 | 1 0.757222 | 1
0.867996 | 0.8 0.757222 | 0.8
1.210546 | 0.6 0.757222 | 0.6
1.586637 | 0.4 0.757222 | 0.4
2.103864 | 0.2 0.757222 | 0.2
2.951975 | 0 0.757222 | 0
ZWsi(2)-o0 uygun Zwsi(2).p ehtimal paylanmasi asagidaki kimi
toyin edilib (cadval 7):
Cadval 7.
Ehtimal paylanmasi
0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001
0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001
0.0000002 | 0.0000002 | 0.0000002 | 0.0000002 | 0.0000002 | 0.0000002 | 0.0000002
0.0000030 | 0.0000030 | 0.0000030 | 0.0000030 | 0.0000030 | 0.0000030 | 0.0000030
0.1889950 | 0.1889950 | 0.1889940 | 0.1889930 | 0.1889930 | 0.1889930 | 0.1889950
04012160 | 0.4012160 | 0.4012170 | 0.4012180 | 0.4012180 | 0.4012180 | 0.4012160
02641370 | 0.2641370 | 0.2641370 | 0.2641370 | 0.2641370 | 0.2641370 | 0.2641370
0.1348840 | 0.1348840 | 0.1348840 | 0.1348840 | 0.1348840 | 0.1348840 | 0.1348840
0.0108000 | 0.0108000 | 0.0108000 | 0.0108000 | 0.0108000 | 0.0108000 | 0.0108000
0.0000004 | 0.0000004 | 0.0000004 | 0.0000004 | 0.0000004 | 0.0000004 | 0.0000004
0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001

2-ci alternativlarin gokili cominin A hissasi asagidaki kimi toyin
edilib (sokil 21):
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Sakil 21. plot(Zwsi2.As,Zwsi2.A)

2-ci alternativlorin gokili cominin B hissasi asagidaki kimi toyin
edilib (Sakil 22):

Sakil 22. plot(Zwsi2.Bs,Zwsi2.B)

3-cu alternativin Zwsi(3) ¢okili comi asagidaki kimidir (codval 8):
Cadval 8.
3-cu alternativin Zwsi(3) cokili comi

Zwsi(3).As | Zwsi(3).A | Zwsi(3).Bs | Zwsi(3).B
0 0 0.764281 |0
0.047483 | 0.2 0.764285 |0.2
0.083384 | 0.4 0.764288 | 0.4
0.182084 | 0.6 0.764292 | 0.6
0.305501 | 0.8 0.764296 | 0.8
0.499526 |1 0.7643 1
0.82125 0.8 0.7643 0.8
1.126889 | 0.6 0.7643 0.6
1.491204 | 0.4 0.7643 0.4
1.992121 | 0.2 0.7643 0.2
2.81664 0 0.7643 0
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Zwsi(3)-0 uygun Zwsi(3).p ehtimal paylanmasi asagidaki kimi

toyin edilib (codval 9):

Cadval 9.

Ehtimal paylanmasi
0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001
0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001
0.0000002 | 0.0000002 | 0.0000002 | 0.0000002 | 0.0000002 | 0.0000002 | 0.0000002
0.0000024 | 0.0000024 | 0.0000024 | 0.0000024 | 0.0000024 | 0.0000024 | 0.0000024
0.1858640 | 0.1858640 | 0.1858630 | 0.1858620 | 0.1858620 | 0.1858620 | 0.1858640
04001340 | 0.4001340 | 0.4001350 | 0.4001360 | 0.4001360 | 0.4001360 | 0.4001340
0.2687870 | 0.2687870 | 0.2687870 | 0.2687880 | 0.2687880 | 0.2687880 | 0.2687870
0.1348540 | 0.1348540 | 0.1348540 | 0.1348540 | 0.1348540 | 0.1348540 | 0.1348540
0.0104000 | 0.0104000 | 0.0104000 | 0.0104000 | 0.0104000 | 0.0104000 | 0.0104000
0.0000004 | 0.0000004 | 0.0000004 | 0.0000004 | 0.0000004 | 0.0000004 | 0.0000004
0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001 | 0.0000001

3-ci alternativlarin ¢akili cominin A hissasi asagidaki kimi toyin

edilib (sokil 23):

Sakil 23. plot(Zwsi3.As,Zwsi3.A)

3-ci alternativlorin ¢okili cominin A hissasi asagidaki kimi toyin

edilib (sokil 24):

ol
076428

0764284 0764288 0764202 0764206 07643

Sokil 24. plot(Zwsi3.Bs,Zwsi3.B)
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Alternativlorin  meyarlarin  ¢oki omsallarina noazoron sado
cokilondirilmig orta qiymotlori hesablanaraq, onlarin ranqlasdirilmasi
3 isulla yoxlanilmigdir. Alternativlorin miivafiq ¢okilondirilmis orta
qiymatlori DeZifikasiya edilorok solis ododlora  gotirilmokls,
alternativlorin miivafiq FairPrice qiymaotlori ilo vo miisbot ideal hollo
yaxiligia gora, alinmis naticalor uygun olaraq asagida gosterilib.
DeZifikasiya edilon ¢okilondirilmis orta qiymatlor:

ZwsiC=[ 0.972474948733158; 0.887033256377744;
0.819605508730566];

Aydindir ki, alternativlorin istiinliik siralamasi1 asagidaki kimi
olur:

Alternativl > Alternativ2 > Alternativ3.

Odalstli giymatlondirma (FairPrice) tisulunu tatbiq etdikda:
FairPrice= [1.871709079128489; 1.696285496568227;
1.567863001910343];

Alternativl > Alternativ2 > Alternativ3.

Miisbot vo monfi ideal hollo yaxinliq dorocosino goro
alternativlorin gostoricilori asagidaki vektorla verilib:
r=1[0.999547452656621; 0.120521362430677;
0.0373944862139085].

Yoni, yeno do
Alternativl > Alternativ2 > Alternativ3.

Yeni dordiincii alternativ daxil edondon sonra qorar matrisi
asagidaki kimi olur:

D={

{[6, 7, 8], [0.7, 0.8, 0.9]}, {[7, 8, 9], [0.8, 0.9, 1.0]},...
{[5, 6, 71, [0.8, 0.9, 1.0]}, {[6, 7, 8], [0.7, 0.8, 0.91},...
{[7, 8, 9], [0.8, 0.9, 1.0]}, {[7, 8, 9], [0.8, 0.9, 1.0]},...
{[6, 7, 8], [0.8, 0.9, 1.0]}, {[4, 5, 6], [0.8, 0.9, 1.0]},...
{[8, 9, 10],[0.8, 0.9, 1.0]}, {[5, 6, 7], [0.8, 0.9, 1.0]};

{[6, 7, 8], [0.7, 0.8, 0.91}, {[4, 5, 6], [0.8, 0.9, 1.0T},...
{[4, 5, 6], [0.8, 0.9, 1.0}, {[6, 7, 8], [0.7, 0.8, 0.9]},...
{[8, 9, 10],[0.8, 0.9, 1.0}, {[7, 8, 9], [0.8, 0.9, 1.0T},...
{[3, 4, 5], [0.8, 0.9, 1.0}, {[5, 6, 7], [0.8, 0.9, 1.0T},...
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{[4, 5, 6], [0.8, 0.9, 1.0]}, {[4, 5, 6], [0.8, 0.9, 1.0]};

{[3, 4, 5], [0.8, 0.9, 1.01}, {[6, 7, 8], [0.7, 0.8, 0.9]},...
{[4, 5, 6], [0.8, 0.9, .01}, {[5, 6, 7], [0.8, 0.9, 1.0},...
{[7, 8, 9], [0.8, 0.9, 1.01}, {[5, 6, 7], [0.8, 0.9, 1.0]},...
{[7, 8, 9], [0.8, 0.9, 1.01}, {[3, 4, 5], [0.8, 0.9, 1.0]},...
{[6, 7, 8], [0.7, 0.8, 0.91}, {8, 9, 10],[0.8, 0.9, 1.0]};

{[6, 7, 8], [0.7, 0.8, 0.91}, {[4, 5, 6], [0.8, 0.9, 1.0}...
{[4, 5, 6], [0.8, 0.9, 1.01}, {[6, 7, 8], [0.7, 0.8, 0.9]}...
{[8, 9, 10],[0.8, 0.9, 1.0]}, {[5, 6, 71, [0.8, 0.9, 1.0}...
{[6, 7, 8], [0.8, 0.9, 1.0T}, {[5, 6, 7], [0.8, 0.9, 1.0}....
{[6, 7, 8], [0.7, 0.8, 0.91}, {[5, 6, 7], [0.8, 0.9, 1.0]}:

h
Normallagdirma vo sado ¢okili orta qiymotlondirmo naticosindo 4-
cu alternativin Zwsi(4) ¢okili comi asagidaki kimi olur (cadval 10):
Cadval 10.
4-cl alternativin Zwsi(4) cokili comi

Zwsi(4).As | Zwsi(4).A | Zwsi(4).Bs | Zwsi(4).B
0 0 0.779006 |0
0.067325 |0.2 0.779018 | 0.2
0.150661 | 0.4 0.77903 0.4
0.248068 | 0.6 0.779042 | 0.6
0.383238 | 0.8 0.779054 |0.8
0.617266 |1 0.779066 |1
0.998371 | 0.8 0.779066 | 0.8
1.38559 0.6 0.779066 | 0.6
1.770664 | 0.4 0.779066 | 0.4
2.276702 [ 0.2 0.779066 | 0.2
3.047841 |0 0.779066 |0

Zwsi(4)-o uygun Zwsi(4).p ehtimal paylanmasi asagidaki kimi
toyin edilib (codval 11):
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Codval 11.
Zwsi(4)-2 uygun Zwsi(4).p ehtimal paylanmasi

0.00000001 0.00000001 0.00000001 0.00000001 0.00000001 0.00000001 0.00000001
0.00000002 0.00000002 0.00000002 0.00000002 0.00000002 0.00000002 0.00000002
0.00000004 0.00000004 0.00000004 0.00000004 0.00000004 0.00000004 0.00000004
0.00000042 0.00000042 0.00000042 0.00000042 0.00000042 0.00000042 0.00000042
0.18505700 0.18505500 0.18505300 0.18504800 0.18504800 0.18504800 0.18505700
0.40285000 0.40285200 0.40285300 0.40285800 0.40285800 0.40285800 0.40285000
0.26973500 0.26973600 0.26973700 0.26973900 0.26973900 0.26973900 0.26973500
0.13746200 0.13746200 0.13746200 0.13746300 0.13746300 0.13746300 0.13746200
0.00490000 0.00489000 0.00489000 0.00489000 0.00489000 0.00489000 0.00490000
0.00000007 0.00000007 0.00000007 0.00000007 0.00000007 0.00000007 0.00000007
0.00000001 0.00000001 0.00000001 0.00000001 0.00000001 0.00000001 0.00000001

Dord alternativin ranqlasdirilmasi miivafiq olaraq asagidaki kimi olur:
ZwsiC=[ 0.972474948585615; 0.887033231158182;
0.819605492305809; 0.962337134274546],

yoni

Alternativl > Alternativ4 > Alternativ2 > Alternativ3.

FairPrice=

[1.87170907910337; 1.69628549365423; 1.56786300217767;
1.85694253454992];

Alternativl > Alternativ4 > Alternativ2 > Alternativ3.

r=1[0.938701764998138; 0.198583368499463,;

0.0622415322007566; 0.482506849293076].

Alternativl > Alternativ4 > Alternativ2 > Alternativ3.
Ovvalki alternativlorin ranglasdirilmis nizami pozulmur.
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=

NOTICO

Kadr secimi gorar gobuletmo probleminds mévcud adobiyyatin
hortorofli icmali gostordi ki, bu problemds sistemli yanasma,
lazim olan biitiin meyarlarin nozors alinmasima baxilmamisdar. Tk
dofo olarag kadr secimi problemini hortorofli ohato edon 10-
meyarli (is keyfiyyati, icra gabiliyyati, isdo bilik doracasi,
problemin effektiv hallindo qorar qobuletms, durustlik,
punktualliq, komanda isi, inkisaf, doyisikliyo uygunlasma
gabiliyyati, dayanigliliq) gorar gabuletma masalasi qoyulmus va
hall edilmisdir.

Qeyri-salis mantigin Z-adadlar nazariyyasina asaslanan, mévcud
informasiyanin vo se¢im naticalorinin etibarliligini nozors alan
coxmeyarli garar gabuletma masalasi hall edilmisdir.

Elmi odabiyyatda mévcud olan kadr secimi probleminda gorar
gobuledan soxsin preferensinin (Ustlnlik daracasinin) uyarlilig
todqiq edilmis, uyarlilig meyarin1 tomin edan cit-ctt migayisa
matrisi qurulmusdur. Bu todqgigatin sayasinds meyarlarin ¢oki
omsallar1 adekvat hesablanmisdir.

Z-adadlor asasinda Sads Aditiv Cokilondirmo (SAW) metoduna
goro alternativlorin secimi masalasi hall olunmusdur.

Baxilan sahods bitiin mévcud tadgiqgatlardan forgli olaraq kadr
secimi masalasinda toklif olunan garar gobuletma proseduru rank-
reversal (geri ranglasdirma) sortini 6dayir.
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