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Tavi VI prognozirebis safuZvlebi da 

Mmodelebis gamoyeneba

Tavi eTmoba prognozirebis meTodologiis da inovaciuri procesebis marTvis amocanebSi modelebis gamoyenebis sakiTxebis ganxilvas. aRwerilia prognozebis tipebi, gamovlenili trendebis nairsaxeobebi da maTi asaxva menejerTa gadawyvetilebebSi. modelirebisadmi zogadi midgomis aRwerasTan erTad, moyvanilia modelebis ramodenime konkretuli nairsaxeoba, kerZod waugeblobis analizi, KSIM-modelireba da CI-modelireba. ganxilulia mravalkriterialur amocanebSi gadawyvetilebaTa miRebis meTodis – ierarqiaTa analizis procesis (AHP) gamoyeneba. 

6.1. prognozirebis tipebi da teqnika

inovaciaTa menejmentis metad mniSvnelovan aspeqts warmoadgens imis ganWvretis mcdeloba, Tu ra moxdeba momavalSi. prognozebi SeiZleba ganvmartoT, rogorc momavali SemTxvevebis an mdgomareobebis  winaswarmetyveleba, warmodgena da Sefaseba imisa, rasac SeiZleba adgili hqondes organizaciis irgvliv arsebul garemoSi. prognozebi SeiZleba emyarebodes intuicias, ubralo mixvedras an iyos metad rTuli gamoTvlebis Sedegi. arsebobs moklevadiani da grZelvadiani prognozebi. rigi faqtorebis kombinacia gansazRvravs prognozis SedarebiT sirTules, drois Sualeds, romelsac igi moicavs da saimedoobas. am faqtorebs Sorisaa prognozis moTxovnili tipi,   prognozis teqnikis codna da marTva, Tu ra saxsrebis investirebas apirebs menejmenti prognozSi.

prognozebis analizisas Semdegi elementebiT operireben: drois periodi (saprognozo periodi), prognozirebis obieqtis (Sesaswavli movlena an procesi) Taviseburebebi, analizis Sedegad gansasazRvri maxasiaTeblebi (prognozirebis miznebi da maCveneblebi) da maT mier  prognozirebuli mniSvnelobebis miRebis albaToba.

saprognozo periodi SeiZleba dadgindes miaxloebiT an zustad iqnes mocemuli; prognozirebis obieqtis cvlilebis diapazoni  SesaZloa iyos SezRuduli an meryeobdes Zalian did farglebSi; prognozis miznebi da maCveneblebi SeiZleba zogadi saxiT iyos formulirebuli, an mocemuli zusti raodenobrivi kriteriumebis meSveobiT; miznebis da maCveneblebis miRwevis albaToba SeiZleba ganisazRvros rogorc zogadad, ise ricxobrivad. 

arsebobs prognozirebis sami tipi: 1) prognozireba SemTxvevis Sedegis mixedviT; 2) prognozireba SemTxvevis drois mixedviT; 3) prognozireba drois mwkrivebis mixedviT. TiToeuli maTgani sakuTar ZiriTad kiTxvas pasuxobs (ix. cxr.13). 

prognozireba SemTxvevis Sedegis mixedviT gamoiyeneba  maSin, rodesac saWiroa mosalodneli movlenis Sedegis maRali albaTobiT winaswarmetyveleba. magaliTad, pasuxi kiTxvaze: ”rogor imoqmedebs gaficva produqciis gamoSvebaze?” prognozireba SemTxvevis drois mixedviT pasuxobs kiTxvas, Tu rodis eqneba adgili momaval movlenas. aseTi kiTxvis magaliTia: ”rodis warmoadgens axal produqcias bazarze Cveni ZiriTadi konkurenti?” msgavs kiTxvebze pasuxi im indikatorebis (niSnebis) gamovlenis meSveobiT xdeba, romelTa gamoCena win uswrebs kiTxvasTan dakavSirebul movlenas. magaliTad, inflaciis maCveneblis Semcireba badebs molodins, rom bankebi Seamcireben saprocento ganakveTebs an meore magaliTi - konkurenti uneblieT mianiSnebs, rom mzad aris inovaciuri produqtis bazarze  gatanisTvis, Tu ki iwyebs masze mosalodneli moTxovnilebis Sefasebas, nedleulis didi raodenobiT SekveTas da a.S.

prognozireba drois mwkrivebis mixedviT cdilobs gaTvalos raimes momavali mniSvnelobebi drois gasuli periodebidan (warsulidan) aRebuli statistikuri monacemebis mimdevrobis mixedviT. aseTi amocanebis martivi magaliTia gayidvebis prognozireba raime biznesSi, romelic rac SeiZleba zustad unda xdebodes, vinaidan moqmedebs miwodebis jaWvze mTels organizaciaSi. rogorc kompaniis Cisco-s (eleqtronika, qselebi) mier miRebulma gamocdilebam aCvena, gayidvebis prognozireba, romelic mcdar informacias eyrdnoba, SeiZleba Zalian Zviri dajdes [82]. 

cxrili 13

	prognozis tipi
	mTavari kiTxva
	magaliTi

	1. SemTxvevis Sedegis prognozi
	ra moxdeba, rodesac mocemul SemTxvevas eqneba adgili?
	vin gaimarjvebs momaval msoflio  SejibrSi?

	2. SemTxvevis drois prognozi
	rodis eqneba mocemul SemTxvevas adgili?
	rodis dadgams adamiani fexs marsze?

	3. drois mwkrivebis prognozi
	 ra mniSvnelobas miiRebs momavalSi cvladi, romlis ”Zveli” mniSvnelobebi cnobilia? 
	 rogori iqneba dou–jonsis indeqsis saSualo mniSvne–loba 2010 wlis 5 ianvars?


2001 wlis maisSi es kompania iZulebuli gaxda gamoecxadebina mis istoriaSi maragebis yvelaze didi Camoweris Sesaxeb, vinaidan mis balansze arsebuli 2,2 mlrd dolaris saerTo Rirebulebis kompiuteruli komponentebi gamoyenebisTvis uperspeqtivo aRmoCnda. Tavis droze, eyrdnoboda ra bums deficituri komponentebiT internetiT vaWrobis sferoSi, Cisco-m winaswar didi raodenobiT SeukveTa Sesabamisi saqoneli mimwodeblebs. magram, misi prognozi gadaWarbebuli aRmoCnda, vinaidan moTxovnileba saTanado produqciaze xSir SemTxvevebSi xelovnurad iyo gaberili. aRmoCnda, rom kompaniis bevr momxmarebels maTTvis saWiro nawilebis SeZena ufro iafad Cisco-s im konkurentebisgan SeeZlo, romlebmac maragebis Seqmnis sanacvlod iseTi mimwodeblebis moZieba moaxerxes, romlebic mzad iyvnen gadaudeblad SeesrulebinaT nebismieri calkeuli dakveTa. 

momavali Semosavlebis, axali produqciis bazarze gatanis droisa da fasis prognozirebisTvis Tanamedrove menejerebs SeuZliaT gamoiyenon erT-erTi, Semdegi oTxi midgomidan: informirebuli gadawyveta, tendenciis analizi, gamokiTxva da scenaris analizi an maTi kombinacia. 

informirebuli gadawyvetis meTodiT sargeblobas is ganapirobebs, rom droisa da fulis ukmarisobis gamo, menejerebi prognozirebisas xSirad sakuTar intuiciur Sefasebebs eyrdnobian. aseTi Sefasebebi iafi da swrafad misaRebia, magram maTi sizuste didad aris damokidebuli imaze, Tu ramdenad informirebulia prognozisti. gayidvebis, SeZenebis, sazogadoebasTan urTierTobis ganyofilebebis personalTan xSiri vizitebi, anu imaTTan, vinc regularulad iRebs garedan informacias, masSi garkvevis karg SesaZleblobas iZleva. aseve sasargebloa menejerebis monawileoba kvalifikaciis ganaxlebis programebSi, industriaSi arsebuli tendenciebisTvis Tvalyuris devneba, sxvadasxva RonisZiebebze daswreba da a.S.

am procesebSi mniSvnelovania gare fluqtuaciuri informaciuli ”xmaurisgan”, marTlac sasargeblo informaciis gamorCeva. magaliTad: Apple-is eqspertebma, gamoiyenes ra Hitachi-s gancxadeba imis Taobaze, rom am kompaniaSi Seqmnes kompiuteruli mexsierebis 1-duimiani myari diski, SeZles zustad daesabuTebinaT mini iPod-is (specializebuli mikrokompiuteri) Seqmnis SesaZlebloba da kidevac moamzades am inovaciuri produqtis warmoeba [24]. ra Tqma unda, informirebuli gadawyvetis gamoyenebis SesaZleblobebi SezRudulia da umravles SemTxvevaSi, saWiroa misi dabalanseba prognozirebis sxva SesaZleblobebis gamoyenebis da bazris kvlevis Catarebis meSveobiT.

mravali axali midgomis damuSavebis miuxedavad, prognozirebis ZiriTad meTodad mainc tendenciebis analizi rCeba. misi arsia warsulSi momxdari SemTxvevebis da maTi Sedegebis hipozeturi gavrcoba momavalze. sxva sityvebiT rom vTqvaT, mis safuZvlad aRebulia ZiriTadi mosazreba, rom warsulsa da drois mimdinare periodSi arsebuli tendenciebi momavalSic SenarCundeba. ra Tqma unda, iseTi SemTxveva, rogoric aris teroristebis Seteva niu-iorkis savaWro centris ”tyup” caTambjenebze 2001 wlis 11 seqtembers, sruliad Seusabamoa am daSvebasTan, magram sabednierod msgavsi situaciebi metad iSviaTia. 

miuxedavad meTodis farTo gavrcelebisa, misi gamoyeneba didi sifrTxiliT unda xdebodes. gansakuTrebiT es exeba iseT kompaniebs, romelTa bizness ar axasiaTebs movlenebisTvis daswrebis midrekileba. daxmarebis sanacvlod, maTTvis tendenciebis analizi SeiZleba gzis ambnevic ki aRmoCndes. amis sailustraciod moviyvanoT magaliTi. amerikuli saavtomobilo gigant Chrysler-is gadawyvetileba 1980-ian wlebSi ZiriTadad mcire simZlavris oTxcilindriani ekonomiuri Zravebis mqone manqanebi ewarmoebina, efuZneboda benzinis gaZvirebas 1970-ian wlebSi da am tendenciis SenarCunebis molodins. 

magram 1980-iani wlebis dasawyisSi benzinis fasi dastabilurda da momxmarebelTa moTxovnileba gaizarda mZlavri Zravebis mqone did manqanebze, amitom Chrysler iZulebuli gaxda naCqarevad Seecvala sakuTari gadawyvetileba da daewyo 6-cilindriani Zravebis mqone manqanebis gamoSveba saTanado momzadebis gareSe. erayis SeWram quveitSi 1990 wels, kvlav gazarda sawvavis msoflio fasi, isev gaCnda moTxovnileba oTxcilindrian manqanebze da Chrysler-ma  tendenciebis analizis Sedegebisadmi zedmeti ndobis Sedegad, isev waiborZika [83].

es magaliTi iseve, rogorc sxva mravalricxovani SemTxveva gviCvenebs, rom tendenciis analizi swrafi, zusti da iafi strategiuli prognozirebis iaraRi mxolod maSin xdeba, rodesac arsebobs da xelmisawvdomia istoriuli monacemebi, romelTa gameoreba momavalSi sakmaod dasabuTebulia. xolo Tu arsebuli monacemebi arasaimedo an aratipuria, tendenciebis analizis gamoyenebam SeiZleba mcdari Sedegebisken wagviyvanos. da mainc, es meTodi gamoyenebis masStabebis mixedviT ualternativo rCeba. amitom,  momdevno  paragrafebSi ufro detalurad ganvixilavT misi gamoyenebis sxvadasxva aspeqtebs.   

prognozirebis kidev erTi teqnikaa gamokiTxva, romelic dafuZnebulia piradi an telefoniT kontaqtebis meSveobiT azris gamokvlevaze, specialurad Sedgenil kiTxvarebze dayrdnobiT. rodesac kiTxvebi kvalificirebuladaa  dasmuli da gamokiTxva saTanadod administrirebuli, am meTodis gamoyeneba didad daexmareba menejers, romelsac surs farTo  informaciis miReba axali wamowyebis irgvliv. am teqnikis gamoyeneba warmoSobs garkveul sirTuleebsac, romlebic dakavSirebulia kargi kiTxvarebis konstruirebis sirTuleebTan, drois did danaxarjebTan, rasac moiTxovs gamokiTxvebis Catareba da Sedegebis damuSaveba, agreTve – procesis siZviresTan.

6.2 scenaris analizi da prognozirebis alternativebi

 ukve aRiniSna, rom scenaris analizi prognozirebis erT–erTi gavrcelebuli meTodia. es teqnika informirebuli gadawyvetis msgavsia, magram misi gamoyeneba ufro sistematur da mowesrigebul xasiaTs atarebs. scenaris analizi, anu rogorc mas xSirad uwodeben - scenaris dagegmva, alternatiuli da amasTan, erTnairad mosalodneli samomavlo pirobebis da viTarebebis aRweras da Seswavlas gulisxmobs. alternatiuli scenarebi gviCvenebs,  Tu ra SeiZleba moxdes saerTod. arsebobs maTi ori saxe: gamWoli da gadamkveTi. gamWoli scenari asaxavs  awmyoSi ukve arsebuli movlenebis momavalSi SesaZlebeli ganviTarebis suraTs. gadamkveTi scenari, romelic  ufro miRebulia, ubralod aRwers SesaZlo samomavlo situaciebs, mocemul momentTan maTi kavSiris gareSe. 

vinaidan scenaris analizis safuZvlad mravlismomcvel perspeqtivas iyeneben, [84]-Si xazgasmulia Semdegi: ”scenaris dawera maRali xarisxis mqone proceduraa. igi ufro prognozistis xasiaTis simtkices moiTxovs, vidre gamoTvliTi meTodebis flobas, Tumca SeiZleba raodenobrivi modelebis gamoyenebasac moicavdes. mis safuZvelSia intuiciis gamoyeneba da imis gacnobiereba, rom momavlis suraTi mxolod warsulis monacemebze Catarebuli maTematikuri manipulaciebiT ar miiReba. igi mravali Zalisxmevis, warsulis, awmyos da momavlis maxasiaTeblebis erToblivi moqmedebis Sedegia da SeiZleba warmosaxos ubralod problemaze ganuwyveteli fiqris Sedegadac ki.”  

igive mkvlevari gvirCves, rom gansaxilveli scenarebis raodenoba oridan oTxamde iyos, idealuri varianti ki sami scenaris arsebobaa: pesimisturis, optimisturis da yvelaze mosalodnelis. scenaris analizis Catarebis SesaZlo obieqtebia axali produqtebi, industriuli dargebi an bazrebi. magaliTad, xorblis eqsportiori kompaniebis strategia momavali xuTi wlisTvis, unda iTvaliswinebdes sami scenaris SemuSavebas: 1) Warbi mosavlis miRebis SemTxvevisTvis; 2) saSualo mosavlis miRebis SemTxvevisTvis; 3) saSualoze sagrZnoblad naklebi mosavlis miRebis SemTxvevisTvis. am scenarebs SeuZlia daxmarebis gaweva axali Senobebis agebasTan, personalis ayvanasa da treiningTan dakavSirebuli strategiuli Sexedulebebis SemuSavebaSi. imas, Tu romeli scenari aRmoCndeba ufro realisturi, momavali gviCvenebs. 

am midgomas SeiZleba vuwodoT ”siurprizebis gareSe” dagegmvis mcdeloba. rogorc Jurnali “Business Week” werda [85]: ”Tu Tqven momavlis ramdenime versia gaqvT warmodgenili da maT gamoyenebze fiqrobT, ra Tqma unda, ukeTesad momzadebuli aRmoCndebiT nebismieri moulodnelobisTvis. momavali yovelTvis unda gaxsovdeT, visac igi axsovs, mas siurprizebi ar elodeba.”

rasakvirvelia, prognozebis gakeTeba sulac ar aris biznesis marTvis yvela problemis gadaWris universaluri saSualeba. arsebobs racionaluri da zusti prognozirebis mTeli rigi alternatiuli variantebi, romlebsac sakmaod bevri mewarme misdevs. maTgan yvelaze ufro mniSvnelovan saxeobebs ganvixilavT qvemoT. 

prognozis uqonloba - es varianti migvaniSnebs, rom  mewarme ”brmad uyurebs” momavals, ar cdilobs mis gansazRvras da  gadawyvetilebebs maTi SesaZlo Sedegebis gauTvaliswineblad iRebs. cxadia, am principis safuZvelze moqmedi nebismieri organizacia dasaRupad aris ganwiruli.

maSinac ki, rodesac gare pirobebi ar icvleba, miRebuli gadawyvetilebebis umravlesoba mcdari iqneba, radgan maTi miReba ar eyrdnoboda am pirobebis mudmivobis prognozs. xolo, Tu gare pirobebi swrafad  icvleba, maSin organizaciis kraxi ufro Cqardeba, vinaidan gadawyvetilebebi, romlebic sworia drois mokle monakveTSi, uciloblad araswori aRmoCndeba drois ufro xangrZliv perspeqtivaSi.

principi – “SesaZlebelia moxdes yvelaferi”, - am SemTxvevaSi  mewarmis mier momavali ganixileba, rogorc sruli SemTxveviTobis nayofi. mas miaCnia, rom arafris gakeTeba ar SeiZleba momavlis sasurveli mimarTulebiT warmarTvisTvis da amitom azri ara aqvs mis prognozirebasac. cxadia,  am SemTxvevaSi mewarmes ara aqvs unari konkurencia gauwios imaT, vinc racionaluri meTodebis gamoyenebiT winaswar gansazRvravs movlenebis SesaZlo ganviTarebis suraTs.

principi “saxelovani warsuli“ - aq yvela imedi damyarebulia warsulis miRwevebis SenarCunebis mudmivobaze, momavlisTvis momzadebis aucilebloba ki ignorirebulia.  samwuxarod, Tu icvleba pirobebi, romlebSic firma moqmedebda, naklebad mosalodnelia, rom warsulSi warmatebis momtani strategia da gadawyvetilebebi, momavalSic efeqtiani aRmoCndes.

prognozireba «SezRuduli TvalTaxedviT» - aseT SemTxvevaSi iTvleba, rom movlenebis ganviTareba mxolod erTi mimarTulebiT aris SesaZlebeli da rom momavali warsulis msgavsi iqneba, Tumca ganviTarebis ufro maRali donis miRweviT. magram, adre Tu gvian aucileblad dadgeba viTarebis gauTvaliswinebeli mkveTri cvlilebebi da firma CixSi aRmoCndeba.

principi –  «gadamwyveti moqmedebebi» - misi mimdevari mewarmeebis qceva reaqciuli xasiaTisaa, isini arafers akeTeben krizisuli momentis dadgomamde, rodesac Tavs wamoyofs gadauwyveteli problema. mxolod amis Semdeg iwyeba maTi Sesabamisi moqmedebebi. igulisxmeba, rom mewarmeebs eqnebaT sakmarisi dro, raTa moaswron saWiro Sedegis momtani gadawyvetilebebis miReba.

prognozireba «geniosis» meSveobiT - es meTodi «geniosis», yovlismcodne eqspertis moZebnasa da misgan intuiciuri, dausabuTebeli prognozis miRebaSi mdgomareobs.

rasakvirvelia, prognozis Sedgena TviTmizani ar aris, nebismieri prognozi gadawyvetilebis misaRebad saWiro informaciis dasadgenad aris gankuTvnili. amitom, prognozirebis Catarebis erTaderT dasabuTebas gadawyvetilebis miRebisTvis misi sargeblianoba warmoadgens. Tuki igi amisTvis gamousadegaria sakuTari arakonkretulobis gamo, maSin prognozs araviTari fasi ara aqvs. 

6.3. prognozis gamoyeneba

 ukve araerTgzis aRiniSna, rom prognozebi im gadawyvetilebaTa miRebis safuZvelia, romlebsac mewarme sakuTar gegmebSi asaxavs. swored prognozi mianiSnebs mas moqmedebaTa im Tanamimdevrobas, romlebic aucilebelia gegmaSi dasaxuli miznis misaRwevad. gegmis safuZvelze dgeba programa, romelSic aRwerilia gegmis SesrulebisaTvis saWiro resursebi da mocemulia maTi ganawileba saqmianobis calkeul mimarTulebaTa Soris, gamoyofilia pasuxismgeblebi konkretuli amocanebis Sesrulebaze. 

programis amoqmedebis Semdeg, xdeba misi Sesrulebis Tvalyuris devneba, monitoringi, romlis meSveobiT firmis mier miRweul faqtiur mdgomareobas  gegmiT dasaxulTan adareben. monitoringis msvlelobaSi gadaxrebis dafiqsireba, gegmaSi gauTvaliswinebeli garemoebebis aRmoCena, ganmeorebiTi prognozirebis da axali gegmis damuSavebis aucileblobaze miuTiTebs.


aRsaniSnavia erTi garemoeba. prognozis safuZvelze Sedgenili gegma  mTlianad unda iyos miRebuli, xolo misi Sesruleba daiwyos upirobod, zustad ise, rogorc  gegmiT iyo gaTvaliswinebuli. winaaRmdeg SemTxvevaSi, prognozi ver Seasrulebs Tavis funqcias. Sedgenili gegmiT moqmedebis Sesaxeb gadawyvetilebas, alternativa ar unda hqondes. misi miRebisTanave dauyovnebliv unda gamoiyos saTanado resursebi. 

rasakvirvelia, gegmis Sesrulebis procesSi SeiZleba aRmoCndes, rom  moqmedebaTa is garkveuli Tanmimdevroba, romelic miznis miRwevis optimalur gzad gvesaxeboda, aRar iyos iseTi aucilebeli, rogorc dasawyisSi gvegona. SeiZleba ufro xelsayrelad mogveCvenos moqmedebaTa sxva Tanamimdevroba. amis gamo, metad mniSvnelovania, rom movlenaTa ganviTarebis prognozireba Tan sdevdes gegmis Sesrulebas, raTa droTa ganmavlobaSi informaciis dagrovebis kvalobaze, SesaZlebeli gaxdes Sedgenili gegmis gadaxedva. Tu prognozireba iSviaTad, mxolod drois didi Sualedebis gavlis Semdeg da, miT umetes, arasistematurad tardeba, maSin organizacias, drois garkveul periodebSi brmad muSaoba uwevs.

 ukve aRvniSneT, rom sasurvelia organizaciaSi erTdroulad sami gegma arsebobdes: moklevadiani, grZelvadiani da saSualovadiani. 

moklevadiani gegma operaciul xasiaTs atarebs da aerTianebs Cafiqrebulebidan im moqmedebebs, romelTa ganxorcieleba iwyeba gegmis  realizebis dasawyisSive da mTavrdeba mokle periodis ganmavlobaSi (axlo momavalSi). igi asaxavs im gadawyvetilebebs, romelTa Sesrulebis didi droiT gadadeba dauSvebelia.

grZelvadian gegmaSi im gadawyvetilebebis Sesabamis moqmedebebs aerTianeben, romelTa realizeba drois garkveuli, arcTu mcire periodis gavlis Semdeg aris navaraudebi, xSirad misasalmebelic ki. misi miReba ar niSnavs, rom gadawyvetilebebi, romlebic mis safuZvelSia, sabolooa. grZelvadiani gegmebis damuSavebas ZiriTadad im mizniT iwyeben, rom organizaciam zogierTi arasworad miRebuli moklevadiani gegmis gamo, ar Caayenos sakuTari Tavi gamouval mdgomareobaSi, an ar aRmoCndes CixSi viTarebis gauTvaliswinebel cvlilebebTan dakavSirebiT. grZelvadiani gegmis daniSnulebaa organizaciis saqmianobis generaluri xazis gansazRvra, raTa moklevadiani gegmebis Sedgena masTan SesabamisobaSi xdebodes. 

cxadia,  grZelvadiani gegma unda moicavdes drois monakveTs, romelic sul mcire or moklevadian gegmis Sesrulebas iTvaliswinebs. aseT SemTxvevaSi, organizacias yovelTvis eqneba mkafio warmodgena imis Sesaxeb, Tu ra unda gaakeTos man mimdinare moklevadiani gegmis Sesrulebis Semdeg.

saSualovadiani gegma dgeba drois monakveTisTvis, romelic Sualeduria mokle da grZelvadian periodebs Soris. saSualovadiani gegma gulisxmobs grZelvadiani gegmiT gaTvaliswinebuli miznis misaRwevad saWiro msxvili Sualeduri etapis Sesrulebas. misi mimarTuleba ganisazRvreba grZelvadiani gegmiT da Tavis mxriv, igi ganapirobebs moklevadiani gegmebis Sinaarssa da mimdinareobas.


rasakvirvelia, yvela organizacias SeiZleba ar hqondes da zogjer arc sWirdebodes gegmebis samive  tipi. magram nebismier bizness aucileblad sWirdeba prognozirebis meSveobiT dadgenili samoqmedo prioritetebi, romelTa arseboba iZleva imis garantias, rom moklevadiani operaciuli gegmebis Tanamimdevruli Sesruleba aucileblad miiyvans mas sasurvel mizanTan. 

6.4. prognozirebis zogadi meTodika

menejerebs yoveldRiurad uwevT gadawyvetilebebis miReba iseT pirobebSi, rodesac maTTvis sakmarisi sizustiT ar aris cnobili,  Tu ra moxdeba momavalSi. bunebrivia,   aseT gadawyvetilebebs yovelTvis Tan sdevs gaurkvevloba. prognozis mTavari Rirseba swored am gaurkvevlobis SemcirebaSi an  zogjer, saerTod gamoricxvaSia.

momavlis winaswarmetyvelebis procesi, gansakuTrebiT mcire firmebSi,   xSirad subieqtur xasiaTs atarebs, mewarmeTa da  menejerTa intuiciasa da profesiul gamocdilebas ufro asaxavs, vidre prognozirebis Tanamimdevrul meTodologias. da es miuxedavad imisa, rom arsebobs prognozirebis rigi  raodenobrivi meTodebi: mcocavi saSualo mniSvnelobebis, eqsponencialuri gagluvebis, tendenciis daproeqtebis, regresiuli analizis da sxva, romelTa gamoyeneba erTi mxriv mkveTrad amcirebs menejerTa gadawyvetilebebis subieqturobas, meore mxriv ki, sakmaod martivia [86].

imisda miuxedavad, Tu romeli meTodi iqneba gamoyenebuli prognozirebisas, misi Catareba aucilebelad moicavs Semdeg rva proceduras:

1.
ganisazRvreba prognozis daniSnuleba: ra mizans gvinda mivaRwioT misi Catarebis meSveobiT?

2.
SeirCeva mdgomareobebi da maTi raodenobrivi maCveneblebi, romelTa miRwevis SesaZlebloba gvinda viwinaswarmetyveloT;

3.
ganisazRvreba saprognozo periodi: 1-dan 30 dRemde moklevadiani, 1 Tvidan 1 wlamde saSualovadiani da erTi wlis zemoT - grZelvadiani;

4.
SeirCeva saprognozo movlenis an procesis modeli;

5.
ganisazRvreba, Tu ra monacemebia saWiro prognozis gasakeTeblad;

6.
saTanado informacia SeyavT saprognozo modelSi;

7.
keTdeba prognozi;

8.
iwyeba misi Sedegebis gamoyeneba.

teqnologiaTa ganviTarebis prognozirebaSi saprognozo movlenas, an process, modelebis sami kategoriis meSveobiT warmoadgenen (nax. 62). esenia: drois mwkrivebis, mizez-Sedegobrivi  da eqspertul gadawyvetilebaTa modelebi[62].[image: image1.png]63§bommaayo
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nax 62
istoriuli (warsulis) monacemebis meSveobiT ganviTarebis tendenciebis dadgenisas, ZiriTadad drois mwkrivebis modelebs mimarTaven. maTi gamoyeneba dafuZnebulia daSvebaze, rom is rac moxdeba momavalSi, aris warsulSi momxdaris funqcia. sxva sityvebiT rom vTqvaT, drois mwkrivebis modelebi momavlis suraTis daxatvisTvis, warsulsa da awmyoSi arsebul viTarebas iyeneben. qvemoT ganvixilavT Semdegi saxis drois mwkrivebs: mcocavi saSualo mniSvnelobebiT, eqsponencialuri gagluvebiT da tendenciis dadgeniT.

mizez–Sedegobrivi modelebi operireben cvladebiT an faqtorebiT, romelTac SeuZliaT gavlena iqonion Sesafasebeli procesis, an movlenis ganviTarebis raodenobriv maxasiaTeblebze. magaliTad, gamagrilebeli sasmelis yoveldRiuri gayidvebi SeiZleba  damokidebuli iyos wlis sezonze, kviris dReze (uqmea Tu samuSao) da sxva msgavsze. amitom Sesabamisi mizezobrivi modeli unda akavSirebdes gayidvebis moculobas iseT faqtorebTan, rogoricaa garemos temperatura, atmosferos tenianoba, mimdinare sezoni da a.S. aseTi modelebi SeiZleba Seicavdes agreTve warsulis monacemebsac,  msgavsad drois mwkrivebis modelebisa.

Eqspertul gadawyvetilebaTa modelebis gamoyeneba xSiradaa   informirebuli gadawyvetilebis zemoxsenebuli meTodiT sargeblobis safuZveli. im mizez–Sedegobrivi da drois mwkrivebis modelebisgan gansxvavebiT, romlebic obieqtur raodenobriv monacemebs iyeneben, prognozisti am SemTxvevaSi subieqtur da, rogorc wesi, Tvisebriv Sefasebebs akeTebs. saprognozo modelebSi SehyavT iseTi faqtorebi, rogoricaa eqspertebis Sexedulebebi, maTi individualuri gamocdileba, warmodgenebi da a.S. aseTi modelebis gamoyeneba maSinaa sasargeblo, rodesac moelian, rom subieqturi faqtorebi ganmsazRrel rols Seasruleben gadawyvetilebebis miRebisas, an rodesac saprognozo amocanis irgvliv zusti ricxobrivi monacemebis miReba gaZnelebulia. 

msgavsi modelebis gamoyenebazea agebuli prognozirebis sakmaod gavrcelebuli teqnika, romelsac delfis meTodi ewodeba. pirvelad igi amerikuli analitikuri organizaciis RAND Corporation samuSao praqtikaSi dainerga 1940–ian wlebSi. meTodis arsia eqspertTa jgufis saerTo mosazrebis Camoyalibeba. rac misi wevrebis mizanmimarTuli anketuri gamokiTxvebis da Sedegebis saTanado analizis meSveobiT xdeba. 

dasawyisSi, jgufis koordinatori sTavazobs eqspertebs pasuxis gacemas pirvel kiTxvarze, romelic arastruqturirebulia da moiTxovs mxolod zogadi varaudis gamoTqmas imis Sesaxeb, Tu ra faqtorebi moaxdens saprognozo procesze, an movlenaze zegavlenas da amis Semdeg saiT warimarTeba misi ganviTareba. dasaSvebia nebismieri pasuxis gacema, amasTan eqspertebs ar moeTxovebaT sakuTari mosazrebebis dasabuTeba. 

Sevsebuli kiTxvarebi ubrundeba koordinators, romelic maTi analizis safuZvelze adgens prognozis pirvel variants. am prognozis meSveobiT gamovlenili, mosalodnel movlenaTa da maTi Sedegebis mimdevroba meore kiTxvarSi aisaxeba. mas xelmeored sTavazoben eqspertebs, raTa  daafiqsiron sakuTari mosazreba imis Taobaze, Tu rodis aris mosalodneli kiTxvarSi CamoTvlili movlenebis ganviTareba. gansxvavebiT pirveli kiTxvarisgan, axla maT sakuTari mosazrebebis dasabuTebac moeTxovebaT. amis Semdeg, koordinatori adgens prognozis dazustebul variants, romelic SeiZleba saboloo aRmoCndes, an moiTxovs Semdgom detalizacias da dasabuTebas, gamokiTxvebis axali turebis CatarebiT.           

6.5. prognozireba drois mwkrivebiT

raime movlenis Sesaxeb statistikur monacemTa simravles, romelic droze damokidebulebas gamoxatavs, drois mwkrivi ewodeba. prognozirebaSi drois mwkrivebis gamoyeneba gansaxilveli movlenis an procesis e.w. retrospeqtuli (warsulis) suraTis agebis saSualebas iZleva. amisTvis adgenen cxrils, romelSic prognozistisTvis saintereso movlenis raodenobrivi cvlilebebi drosTan mimarTebaSia asaxuli. am cxrilis mixedviT dgeba saprognozo movlenis (procesis) maxasiaTeblebis droze damokidebulebis  grafikebi. grafikebis analiziT metad sasargeblo informaciis dadgena SeiZleba: ganviTarebis trendi (grZelvadiani tendenciis), cvlilebis xasiaTi da kanoni, maTi mudmivi da cvladi komponentebis gamoyofiT da a.S.

rasakvirvelia, arsebobs pirobebi, romelTa SemTxvevaSi retrospeqtuli monacemebis safuZvelze agebuli modelebis gamoyenebas prognozirebaSi, azri ara aqvs. aseT pirobebs miekuTvneba, magaliTad, warmoebis gegmis Secvla samrewvelo kompaniaSi. msgavs Sedegs iZleva mravali gare faqtoris cvlilebac, iseTebis, rogoricaa: nedleulze fasis Secvla, inflaciis zrda, stiqiis gamovlinebebi da sxva mravali. 

drois mwkrivebSi oTxi tipuri komponenti gvaqvs (nax. 63). saerTo tendencias, gamokveTils cvladis SedarebiT xangrZlivi drois ganmavlobaSi cvlilebis saerTo suraTze, e.w. trendi asaxavs (T). arsebobs rogorc wrfivi, ise arawrfivi trendebi. qvemoT ZiriTadad wrfiv trendebs ganvixilavT, arawrfiv trendebi  ki  adre, teqnologiaTa ganviTarebis magaliTebis moyvanisas iqna ganxiluli. 

 xSir SemTxvevaSi, saprognozo movlenis an procesis cvlilebis amsaxveli monacemebi trendis mimarT garkveuli rxevebis (fluqtuaciebis) rogorc  periodulis, ise aperiodulis arsebobas aCvenebs. Tu perioduli rxevebi drois mcire monakveTebSi (erT wlamde periodSi) meordeba, maT sezonuri variaciebi ewodeba. maTi daxasiaTeba drois mwkrivebis sezonuri komponentis meSveobiT (S) xdeba; xolo rxevebs, romlebic drois mxolod xangrZlivi periodebis (ramdenime wlis) gavlis Semdeg meordeba, ciklur variaciebs uwodeben da drois mwkrivebis cikluri komponentiT (C) axasiaTeben. maTi magaliTia saerTo-ekonomikuri aqtiurobis cvlilebis ciklebi, romlebic mniSvnelovanwilad gansazRvravs samewarmeo garemoSi arsebul pirobebs. da bolos, drois mwkrivebi zogjer Seicavs e.w. randomul (SemTxveviT) komponents (R), romelic aperioduli moqmedebis faqtorebis zegavlenas ukavSirdeba.  

drois mwkrivis analizis procesSi cdiloben gansazRvron yvela arsebiTi faqtori da aagon modeli, romelic saTanadod asaxavs maT zegavlenas. iyeneben drois mwkrivebis modelis or formas: 

1. aditiur models, romelSic saprognozo cvladis mniSvnelobaTa variacia droSi kargad aRiwereba mwkrivis zemoxsenebuli komponentebis jamiT:                                                                             

                                                              A=T(S(C(R .
am meTodiT sargeblobisas igulisxmeba, rom oTxive komponenti erTmaneTisgan damoukidebelia;

2. multiplikatorul models, romelic saprognozo cvlads am oTxi komponentis namravlis saxiT warmogvidgens:   
                                                                      A=T(S(C(R. 
aditiur modelSi oTxive komponents sakuTari absoluturi mniSvnelobebiT warmoadgenen, multiplikatorul modelSi ki ase mxolod trendis dafiqsireba xdeba. danarCen sam komponents fardobiTi an procentuli erTeulebiT gamosaxaven.  
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Nnax. 63
xSirad uSveben, rom SemTxveviTi cvlilebebis amsaxveli komponentebis zemoqmedeba droTa ganmavlobaSi erTmaneTs abaTilebs. amis gamo, SesaZlebeli xdeba maTi gavlenis ugulvebelyofa da modelebis Sedgena mxolod trendebisa da garkveuli periodulobiT cvladi komponentebis meSveobiT. aseve xSirad, gansakuTrebiT mcire firmebisTvis prognozirebisas, interesdebian mxolod sezonuri variaciebis zegavleniT. trendebis C cikluri komponentebis gansazRvras ki naklebad cdiloben, vinaidan drois xangrZlivi periodebisTvis (10, 15, an 20 weli), romelTa gasvlis Semdeg vlindeba im faqtorebis moqmedeba, romlebic ciklur variaciebs iwvevs da prognozireba azrs kargavs, imdenad Rrma cvlilebebs ganicdis am periodebSi ekonomikis ganviTarebis saerTo suraTi.
rogorc aditiuri, ise multiplikatoruli modelis SemTxvevaSi, analizis procedura praqtikulad identuria da igi SemdegSi mdgomareobs:

nabiji 1.  sezonuri komponentis mniSvnelobebis gaangariSeba;

nabiji 2. faqtiuri monacemebidan sezonuri komponentis gamoricxva, rasac      monacemTa desezonireba ewodeba;

nabiji 3. trendis gaangariSeba desezonirebuli monacemebis safuZvelze;

nabiji 4. cdomilebaTa gansazRvra, faqtiur da trendis monacemTa Soris sxvaobebis dadgenis meSveobiT;

nabiji 5. modelis arsebul monacemebTan Sesabamisobis Sefaseba, saSualo gadaxris da saSualokvadratuli Secdomis gaangariSeba.  

6.6. drois mwkrivis monacemebis gagluveba

drois mwkrivis monacemebis farTo diapazonSi gabnevis SemTxvevebSi trendis gamosavlenad, xSirad xdeba saWiro maT mniSvnelobebze sezonuri da SemTxveviTi variaciebis zegavlenis Sesusteba an zogjer ugulebelyofac ki. aRniSnuls specialuri proceduris meSveobiT axerxeben, romelsac monacemebis gagluveba (smoothing) ewodeba.  Semdgomi ganxilvidan gamoiricxeba eqstremaluri monacemebi, gansakuTrebulad maRali da dabali mniSvnelobebiT  (nax. 64). mcocavi saSualoebis (moving averages) gansazRvra erT–erTia am mizniT gamoyenebul meTodebs Soris  [82].
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nax. 64

aRniSnuli meTodi drois mwkrivSi realuri monacemebis e.w. mcocavi saSualoebiT Canacvlebis SesaZleblobas iZleva. TiToeuli mcocavi saSualo enacvleba cvladis namdvil mniSvnelobas drois mocemul periodSi, an momentSi da iangariSeba rogorc am, wina wina da momdevno periodebSi cvladis namdvili mniSvnelobebis saSualo ariTmetikuli.  davuSvaT  gvinda raime inovaciur nawarmze momavali moTxovnilebis prognozireba da CvenTvis cnobilia warsulis garkveuli intervalis ganmavlobaSi, analogiuri nawarmis gayidvebis moculobebi. vinaidan Sesabamisi monacemebi mniSvnelobaTa farTo diapazonSi icvlebodes, analizis dawyebamde saWiroa monacemebis gagluveba mcocavi saSualos meTodis gamoyenebiT.

drois mTeli intervali, romlisTvisac gagvaCnia monacemebi, davyaviT samwlian periodebad. sam–sami urTierTmiyolebuli wlis monacemebis SekrebiT da 3-ze gayofiT, vangariSobT mcocav saSualos TiToeuli periodisTvis. yoveli axali samwliani periodisTvis Sedgenil jamSi, wina periodis pirveli wlis monacemi momdevno periodis pirveli wlis monacemiT unda icvlebodes. magaliTad, Tu sami – 2000, 2001 da 2002 wlisTvis, gayidvebis moculobebi 10, 12 da 11 aTas lars Seadgenda, maSin mcocavi saSualo Sesabamisi samwliani periodisTvis iqneba (10+12+11)/3=11 aTasi lari. swored 11 aTasi lariT unda SevcvaloT 2001 wlis realuri monacemi – 12 aTasi lari, ”gagluvebuli” suraTis analizisas. Tu 2003 wels gayidvebma 7 aTasi lari Seadgina, momdevno samwliani periodis mcocavi saSualo iqneba (12+11+7)/3=10 aTasi lari da monacemi 2002 wlisTvis 10 aTasi laris tolad unda miviRoT.  rasakvirvelia, meTodiT sargeblobisas igulisxmeba, rom moTxovnileba mocemul nawarmze saprognozo drois ganmavlobaSi sakmaod stabiluri rCeba. 

mcocavi saSualos meTods ramdenime xarvezi aqvs, romelTa Soris mTavaria is, rom misi gamoyenebisas drois mwkrivis yvela monacemi Tanabar gavlenas axdens miRebul Sedegze. prognozirebis realuri amocanebis Sinaarsi ki xSirad moiTxovs, rom zogierTi monacemi ufro ”wonadad” CaiTavalos da maTi gavlena saboloo Sedegze metad iyos aqcentirebuli. magaliTad, gayidvebis prognozirebisas produqtis sasicocxlo ciklis mkveTrad aRmaval nawilSi, uaxloesi warsulis Sesabamis monacemebs meti mniSvneloba unda mieniWos, vidre adrindel monacemebs. aRniSnulis miRweva e.w. eqsponenciuri gagluvebis (exponential smoothing)  meTodis gamoyenebiT SeiZleba.  

eqsponenciuri gagluvebis meTodiT sargeblobisas xdeba drois mwkrivis monacemebis ranJireba imgvarad, rom bolo drois dakvirvebebs meti wonadoba mieniWos, vidre adreuls. mcocavi saSualoebis meTodis msgavsad, eqsponenciuri gagluvebis meTodic iZleva drois mwkrividan trendis komponentis gamoyofis SesaZleblobas, saprognozo cvladis sezonuri, cikluri, Tu SemTxveviTi cvlilebebiT gamowveuli fluqtuaciebis gamoricxvis, an Sesustebis meSveobiT. meTodiT sargeblobis procedura  drois mwkrivis erTi periodidan meoreze gadasvlisas ”gagluvebuli” saSualos Ŷt mniSvnelobis dazustebaSi mdgomareobs, rasac Semdegi gamosaxuleba Seesabameba:
Ŷt= Ŷt–1 + α(Yt – Ŷt–1)  ,             (1)
romlis gardaqmniT miviRebT
          Ŷt= αYt  + (1 – α)Ŷt–1     .                      (2)
aq, Yt – cvladis namdvili (mwkrividan aRebuli) mniSvnelobaa drois mimdinare t  periodisTvis;

Ŷt–1 – cvladis ”gagluvebuli” mniSvnelobaa drois wina (t-1) periodisTvis;

 α – e.w. gagluvebis faqtoria, romlis mniSvneloba 0–sa da 1–s Soris icvleba. yvelaze xSirad ixmareba α=0,1 da α=0,3. 

(2) migvaniSnebs, rom eqsponenciuri gagluvebis meTodSi ufro ”axal” monacemebs meti wona eniWeba, vidre sawyisi periodebis monacemebs. amaSi dasarwmuneblad Semdeg martiv msjelobas mivmarToT. (2)–is mixedviT, gagluvebuli saSualo drois (t-1) periodisTvis iqneba:

Ŷt–1= αYt–1  + (1 – α)Ŷt–2.
analogiurad SegviZlia ganvsazRvroT gagluvebuli saSualo Ŷt–2 drois (t-2) periodisTvis, Ŷt–3 drois (t-3) periodisTvis da a.S. maTi mniSvnelobebis (2)–Si SetaniT da martvivi gardaqmnebiT miviRebT:

         Ŷt= αYt  + α(1 – α)Yt–1  + α(1 – α)2Yt–2  +   α(1 – α)3Yt–3 + (1 – α)4Ŷt–4      (3) 

SegviZlia gavagrZeloT am gamosaxulebaSi Ŷt–4, Ŷt–5 da a.S. mniSvnelobebis Setana, magram (3) savsebiT sakmarisia saTanado daskvnebis gasakeTeblad. zemoT naTqvami iyo, rom 0 ≤ α ≤ 1, amitom (3)–s wevrebi  α, α(1 – α), α(1 – α)2,  α(1 – α)3 da (1 – α)4 ganxilvaSi gaTvaliswinebuli ”Zveli” periodebis ricxvis zrdasTan erTad, eqsponenciurad mcirdeba. magaliTad, Tu miviRebT, rom α=0,3, α(1 – α)=0,21; α(1 – α)2=0,147;  α(1 – α)3=0,1029 da (1 – α)4=0,07203. es ki niSnavs, rom Ŷt gansazRvisas, cvladis t–sTan uaxloesi (t-1) periodis Sesabamis Yt–1 mniSvnelobas maqsimaluri wonadoba eniWeba, xolo yvelaze ”Soreuli” periodis (t-4 Cvens ganxilvaSi) Sesabamis mniSvnelobas – minimaluri. 

Tu drois mwkriviT mocul drois intervals n raodenobis periodebad davyofT, maSin pirveli, anu ”uZvelesi” periodis monacemisTvis miniWebuli wonadoba iqneba α(1–α)n-1. rac ufro metia, anu rac ufro axloa misi mniSvneloba 1–Tan, miT metia im wonadobebSi gansxvaveba, romlebic Y–s uaxles da uZveles mniSvnelobebs eniWeba (3)–is msgavs gamosaxulebebSi.

6.7 trendis gantoleba

drois mwkrivis monacemTa gagluvebis Semdeg, ukve SesaZlebelia trendis komponentis gamoyofa. yvelaze martivi SemTxveva gvaqvs, rodesac drois mwkrivis gagluvebul monacemTa simravle, saprognozo cvladsa da dros Soris wrfivi damokidebulebis arsebobas migvaniSnebs. Sesabamisi modelis asagebad advilia regresiis meTodis gamoyeneba. misi saSualebiT ganisazRvreba im wrfis parametrebi, romlebic mocemuli trendis saukeTeso aproqsimacias (miaxloebas) warmoadgens. aseTi gziT miRebuli modelia gamoyeneba SeiZleba iqnas saprognozo cvladis savaraudo momavali mniSvnelobebis dasadgenad. 65–e naxazze moyvanilia magaliTi, romelic aCvenebs rogorc trends, ise monacemebis gabnevas mis irgvliv. cxadia, rom monacemTa cvlilebebSi garkveuli ciklurobis da SemTxveviTobis miuxedavad, moyvanil cvladebs Soris kavSiris aRsawerad yvelaze gamosadegi mainc wrfivi damokidebuleba iqneba.saWiroa moiZebnos wesi, romelic arsebuli monacemebis safuZvelze gvapovninebs e.w. saukeTeso SerCevis wrfes (regresiis wrfes), romlis gantolebac SeiZleba Semdegnairad Caiweros:
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Nnax. 65
sadac 
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 -  saprognozo cvladis (damokidebuli sididis) mniSvnelobaa naangariSebi regresiis gantolebidan; 
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 - regresiis wrfis vertikalur RerZTan gadakveTaa; 
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 - regresiis wrfis daxrilobis kuTxea, mas regresiis koeficienti ewodeba. sxvaobas damokidebuli cvladis naangariSeb 
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 mniSvnelobasa da drois mwkrivSi mocemul namdvil cvladis naangariSeb 
[image: image10.wmf]Y

 mniSvnelobas Soris, Secdoma, an gadaxra ewodeba da igi tolia:   
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Cven SegviZlia ganvsazRvroT Secdomebi yvela arsebuli monacemisTvis cal-calke da Semdeg maTi mniSvnelobebis mixedviT, viangariSoT saerTo Secdoma. wrfivi modeli, romelic saukeTesod Seesabameba arsebul monacemebs, swored iseTi iqneba, romlisTvisac monacemebis mTeli simravlidan gansazRvruli saerTo Secdoma minimaluria. mxolod gasaTvaliswinebelia, rom calkeul Secdomebs SeiZleba rogorc dadebiTi, isee uaryofiTi niSani hqondes, imis mixedviT, Tu ori 
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 sidididan, romlis    mniSvneloba aRemateba meores. niSnebis zegavlenas Sedegze gverds avuvliT, Tuki yvela Secdomas kvadratSi aviyvanT, xolo saerTo Secdomas, rogorc standartul deviacias (gadaxras) 
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 ganvsazRvravT [82].

amrigad, saukeTeso SerCevis wrfe dgindeba saprognozo cvladis 
[image: image15.wmf]Y

 faqtiur da naangariSeb 
[image: image16.wmf]c
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 mniSvnelobebs Soris sxvaobaTa kvadratebis minimizebis gziT. amitom, mas umcires kvadratTa meTodiT (least squares method) miRebul, regresiis wrfesac uwodeben. maTematikuri statistikidan cnobilia is gamosaxulebebi, romlebic SeiZleba gamoviyenoT regresiis gantolebis koeficientebis mniSvnelobebis dasadgenad. daxrilobas vadgenT Semdegi gamosaxulebidan:
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xolo regresiis wrfis gadakveTas vertikalur RerZTan miviRebT tolobidan:
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 saprognozo cvladis namdvili, an gagluvebuli mniSvnelobaa drois 
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 periodisTvis; 
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 – saprognozo cvladis saSualo mniSvnelobaa; 
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 im periodebis saSualo xangrZlivoba, romlebadac dayofilia mocemuli drois mwkrivis mTeli intervali; 
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 drois mwkrivSi dafiqsirebul monacemTa saerTo raodenobaa. 

drois mwkrivebis aRwerili meTodis safuZvelze damuSavebisas, rogorc wesi, monacemebis mcire raodenobiT operireben. amitom, aucilebelia trendis miRebuli Sefasebebis realobasTan Sesabamisobis Semowmeba. pirvel rigSi saWiroa davrwmundeT, rom namdvili kavSiri saprognozo cvladsa da  damoukidebel cvlads – dros Soris, sakmaod axlos aris wrfivTan. aRniSnuls e.w. korelaciuri analizis meSveobiT axdenen, romlis msvleloba ganvixiloT  66–e naxazze warmodgenili suraTis safuZvelze.
davuSvaT,  raime movlenis, an procesis aRmweri   cvladis (saprognozo cvladi) droSi cvlileba Seesabameba naxazze jvrebiT aRniSnul monacemebs. aqvea naCvenebi regresiis wrfec, agebuli umcires kvadratTa meTodiT, am monacemebis gamoyenebiT da saprognozo cvladis saSualo mniSvnelobis Sesabamisi horizontaluri wrfe 
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. ganvixiloT drois romelime mniSvneloba(, davuSvaT 
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. trendis irgvliv monacemTa gabnevis gamo,  mas SeiZleba 
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 cvladis  ramodenime mniSvneloba Seesabamebodes. naxazze aseTi oria: 
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 namdvili mniSvneloba da 
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, gansazRvruli wrfivi regresiis gantolebidan (4). aseve gveqneba nebismieri sxva 
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-sTvis, amitom yvela 
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 SeiZleba ori komponentisgan Semdgarad warmovidginoT. maTgan erTi ganpirobebulia wrfivi kavSiriT 
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–sa და 
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–s Soris (axsnili komponenti naxazze), meore ki – sxva garemoebebis zegavleniT da gveqneba:
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 e.w. narCenia, romelic tolia 
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-is faqtiur mniSvnelobasa da regresiis wrfidan gansazRvrul 
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 mniSvnelobas sxvaobisa. kavSiri 
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–sa da 
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–s Soris absoluturad wrfivi rom yofiliyo, yvela 
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 nulis toli iqneboda. rac ufro arawrfivia es kavSiri, miT meti unda iyos narCenis mniSvneloba. swored es garemoeba xdeba damokidebul (saprognozo) da damoukidebel (dros) cvladebs Soris wrfivi kavSiris siZlieris Sefasebis safuZveli.
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–s saerTo variacia, anu misi namdvili mniSvnelobebis gadaxra 
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 saSualodan, SeiZleba warmovadginoT, rogorc:

msgavsad amisa, saerTo variacia  
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–sa da  
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–s Soris wrfivi kavSiris gaTvaliswinebiT, iqneba: 
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ნახ. 66
bolo gamosaxuleba Seesabameba variaciis im nawils, romelic wrfivi kavSiriT aixsneba, vinaidan asaxavs tolobas 
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. naxazidan Cans, rom  
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–is variaciis is nawili, romelic ver aixsneba misi 
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–drosTan wrfivi kavSiris arsebobiT, iqneba: 

igi ganpirobebulia iseTi faqtorebis zemoqmedebiT, romlebic ar aris gaTvaliswinebuli wrfiv modelSi. “axsnili” variaciis fardoba saerTo variaciasTan, gamoiyeneba swored 
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–s Soris kavSiris wrfivobis sazomad. mas  
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rac ufro axloa igi 1-Tan, miT ufro mWidroa es kavSiri; Tu r2 nuls udris maSin mocemul cvladebs Soris kavSiri ar arsebobs. 
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magram determinirebis koeficienti ar gviCvenebs 
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–ze damokidebulebis xasiaTs: izrdeba igi  
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–s zrdasTan erTad, Tu piriqiT, mcirdeba. aseTi Sefasebis  SesaZleblobas gvaZlevs pirsonis korelaciis koeficienti: 
 
korelaciis koeficientis mniSvnelobebi yovelTvis –1 da +1–s Soris diapazonSi Tavsdeba, misi niSani ki regresiis 
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koeficientis niSans emTxveva. Tu 
[image: image55.wmf]r

 dadebiTia, es  
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–sa da  
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–s Soris aseve dadebiTi kavSiris arsebobas migvaniSnebs, anu imas, rom  
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–s zrdas  
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–is zrda Tan sdevs.  
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–is absoluturi mniSvnelobebis 1–Tan miaxloebis kvalobaze, naxazze warmodgenilis msgavs grafikebze gabneuli wertilebi sul ufro metad uaxlovdeba regresiis wrfes.  
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–is nulTan daaxloebis kvaldakval, drois mwkrivis monacemebis Sesabamisi wertilebi grafikze, sul ufro metad iwyebs gabnevas, xolo, rodesac  
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, wrfivi kavSiri saerTod ar gvaqvs. Tumca, es rasakvirvelia, sulac ar niSnavs, rom  
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–sa da  
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–s Soris kavSiri saerTod ar arsebobs.
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wina paragrafSi ganxiluli iyo drois mwkrivis monacemTa gagluvebis ori meTodi, romlebic gamoiyeneba maT cvlilebebSi sezonuri da SemTxveviTi komponentebis gamosaricxad, an Sedegze zegavlenis Sesasusteblad; metic, eqsponenciuri gagluvebiT miRebuli saSualoebi zogjer SeiZleba CavTvaloT trendis mniSvnelobebad drois saTanado periodebisTvis da pirdapir gamoviyenoT prognozirebisTvis. magram, amasTan gasaTvaliswinebelia, rom maTi mniSvnelobebi uswreben, an CamorCebian trends, imis mixedviT daRmavalia igi, Tu aRmavali ( nax. 67).

maT Soris intervali, lagi, damokidebulia rogorc trendis maxasiaTeblebze,  ise α gagluvebis faqtorze. lagis problemis daZlevaSi gvexmareba gagluvebuli saSualos Semdegi formuliT koreqtireba :
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– trendTan koreqtirebuli gagluvebuli saSualoa ;
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– gagluvebuli saSualoa drois   periodisTvis;
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 – gasaSualebuli, an gagluvebuli trendis daxrilobaa.
trendis  daxrilobas drois TiToeuli periodisTvis, vsazRvravT  Tu wina periodis gagluvebul saSualos gamovaklebT  
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Mmsgavsad amisa:
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mas Semdeg, rac dadgindeba drois mwkrivis monacemebSi trendis komponentis arseboba, drois mocemuli 
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 periodisTvis gamoiTvleba trendis daxriloba 
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 da koreqtirebuli gagluvebuli saSualo 
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, SesaZlebeli xdeba trendTan misadagebuli prognozirebuli mniSvnelobis 
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 gansazRvra drois momdevno 
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xolo prognozirebuli mniSvneloba drois nebismieri 
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 periodisTvis gamoiTvleba Semdegi saerTo formuliT:

[image: image81.wmf]t

t

k

t

b

k

Y

F

a

)

)

+

=

+



rasakvirvelia, nebismier prognozs praqtikulad yovelTvis axasiaTebs cdomileba, romlis sidide damokidebulia imaze, Tu ramdenad gansxvavdeba cvladis prognozirebuli mniSvneloba 
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 , namdvilisgan 
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. rac naklebia maT Soris sxvaoba, miT naklebia prognozis cdomilebac. mas ZiriTadad ori maCvenebliT axasiaTeben. pirvelia e.w. saSualokvadratuli cdomileba (mean squared error –MSE):
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 ganxilvaSi myofi drois periodebis raodenobaa. saSualokvadratuli cdomileba yvelaze xSirad gamoiyeneba prognozis sizustis dasaxasiaTeblad. magram im SemTxvevaSi, rodesac cdomileba imave erTeulebSi unda gamoixatos, ra erTeulebSic gaizoma drois mwkrivis monacemebi, ufro mosaxerxebelia meore maCvenebelis gamoyeneba, romelsac saSualo absoluturi gadaxra (mean absolute deviation – MAD) ewodeba:            
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6.8 modelebi da maTi gamoyeneba

modelebi gamoiyeneba ara marto prognozirebis miznebiT– gadawyvetilebebis miReba maTi analizis safuZvelze Tanamedrove menejmentis erT-erTi damaxasiaTebeli niSania. aRniSnuls ganapirobebs marTvis problemebis sirTule da realur cxovrebaSi eqsperimentebis Catarebis siZneleebi. modeli realuri obieqtis, sistemis an ideis iseTi saxiT warmodgenaa, romelic mxolod garkveul detalebSi imeorebs realobis ganmsazRvrel niSnebs, mTlianobaSi ki sakmaod gansxvavebulia misgan. modelis mTavari Rirsebaa im realuri viTarebis gamartivebuli warmodgena, romlis aRsaweradac gamoiyeneba igi. vinaidan modelis forma SedarebiT martivia, masSi ignorirebulia is faqtorebi da monacemebi, romlebic naklebad mniSvnelovania gansaxilveli problemis WrilSi, misi gamoyeneba didad daexmareba  saTanado sakiTxebis gaazrebaSi.

modeli iqmneba e.w. modelirebis procesis meSveobiT, romlis etapebia: amocanis dasma, modelis ageba, misi gamocda sandoobaze, gamoyeneba da ganaxleba.

1.
amocanis dasma  pirveli da yvelaze sapasuxismgeblo etapia, vinaidan modelis gamoyenebis veranairi meTodi ver mogvcems sasurvel Sedegs -saZiebel efeqtur gadawyvetilebas, Tuki marTvis problema ar iqneba sworad diagnostirebuli;

2.
modelis agebisas unda ganisazRvros misi Seqmnis mTavari mizani, Tu ra informacia iqneba saWiro mis asagebad da Semdeg Sedegianad gamosayeneblad, agreTve gamosavali normativebi, anu is monacemebi, romelTa miRebac aris sasurveli mocemuli modelis meSveobiT. garda amisa, modelis agebisas unda iyos gaTvaliswinebuli saTanado xarjebi da adamianebis mosalodneli reaqcia. modeli, romlis Rirebuleba aWarbebs mTeli amocanis gadawyvetis Rirebulebas, veranair wvlils ver Seitans organizaciis miznebis miRwevaSi. msgavsad amisa, modeli usargeblo iqneba, Tuki amocanis Semsruleblebi ar moisurveben misi meSveobiT miRebuli informaciis gamoyenebas;

3.
amis Semdeg dgeba modelis sandoobis Semowmebis etapi. Semowmebis erT-erTi aspeqtia modelis namdvil samyarosTan adekvaturobis Sefaseba; meore aspeqtia imis gadawyveta, Tu ramdenad daexmareba menejers marTvis ganxorcielebaSi is informacia, romelic miiReba modelis meSveobiT. modelis Semowmebis kargi praqtikuli gzaa, misi SesaZleblobebis mosinjva warsulidan aRebuli realuri situaciis monacemebze.

modelis gamoyenebis Sedegianoba SeiZleba mniSvnelovnad Seamciros cdomilebis arsebobam, arasando sawyisma daSvebebma da saWiro informaciis miuwvdomlobam. nebismieri modeli garkveul winaswar daSvebebs eyrdnoba, romelTagan mxolod zogierTi SeiZleba obieqturad Semowmdes da gaiTvalos, meti wili ki ar eqvemdebareba sando Sefasebas. aravin icis aseTi daSvebebi gamarTldeba  Tu ara sakmaod. vinaidan isini modelis agebis safuZvels warmoadgenen, misi sizustec mniSvnelovnadaa damokidebuli  miRebuli daSvebebis realurobaze.

daSvebebis arasaimedoobis mTavari mizezi ki mainc saWiro informaciis ararsebobaa, amitom modelis sizuste damokidebulia problemis irgvliv moZiebuli informaciis sandoobaze. Tu situacia Zalian rTulia, modelis Semqmnels SeiZleba gauWirdes saWiro informaciis Segroveba yvela relevantur faqtorTan mimarTebaSi, an misi adekvaturi asaxva modelSi.

inovaciuri procesebis marTvis amocanebis gadawyvetisas, modelebis ramdenime nairsaxeobas iyeneben. SesaZlebelia maTi dajgufeba agebis safuZvlad aRebuli saerTo principis mixedviT. 

modelebs, romlebic TamaSTa Teoriis gamoyenebazea dafuZnebuli, xSirad iyeneben miRebul gadawyvetilebebze konkurentebis reaqciis Sesafaseblad. magaliTad, aseTi modelebiT cdiloben Seiswavlon konkurentTa damokidebuleba nawarmis modificirebis Sedegad fasebis cvlilebis mimarT, maTi reagireba axali produqciis gavrcelebis kompaniis wamowyebaze, inovaciuri teqnologiis aTvisebasa da sruliad axali nawarmis bazarze gamoCenaze da a.S. aRsaniSnavia, rom TamaSTa Teoriis gamoyenebas garkveulad zRudavs realur samyaroSi arsebul situaciaTa simravle da maTi swrafi cvalebadoba, rac mniSvnelovnad amcirebs imis prognozirebis sizustes, Tu riT upasuxeben konkurentebi mewarmis taqtikis cvlilebas.

masobrivi momsaxurebis Teoriis an sxvanairad, rigebis Teoriis modelebi gamoiyeneba imisTvis, rom raime inovaciur momsaxurebaze arsebuli moTxovnilebis mixedviT, gansazRvron misi miwodebis arxebis optimaluri ricxvi. maTi meSveobiT martivdeba iseTi tipis amocanebis gadawyveta, rogoric aris, magaliTad, axali momsaxurebis mimwodebeli damatebiTi punqtebis Seqmnaze gasawevi xarjebis Sedareba im danakargebTan, rac elis mewarmes, Tuki misi servisis miwodeba optimalur doneze naklebi darCeba. 

maragebis marTvis modelebi gamoiyeneba resursebze moTxovnilebis droisa da moculobis mixedviT ganawilebis dasadgenad, agreTve dasawyobebuli mza produqciis aucilebeli maragis Sesafaseblad. am modelebiT sargebloba Sesabamisi danaxarjebis mkveTri Semcirebis SesaZleblobas iZleva. aseTi danaxarjebi sami saxisaa: dakveTebis ganTavsebis, Senaxvis da im danakargebis kompensirebis xarjebi, romlebic maragebis arasakmarisi raodenobiT iqneba gamowveuli. aseTi modelebis gamoyenebis gareSe SeuZlebelia warmoebis organizebis iseTi inovaciuri formebis efeqtiani aTviseba, rogoric aris, magaliTad, ”zustad vadaSi”. 

modelebis did da mniSvnelovan jgufs ekonomikuri analizis modelebi Seadgens. maTi magaliTia praqtikaSi gansakuTrebulad popularuli waugeblobis analizi, romelsac qvemoT mokled ganvixilavT.
6.9 CI-modelireba

modelirebis mravali meTodis SesaZleblobis SezRuduloba dakavSirebulia imasTan, rom maTSi movlenebis ganviTareba ganixileba urTierTdamoukideblad, im kavSirebis gaTvaliswinebis gareSe, romelTa meSveobiTac Sesaswavli movlenebi an procesebi erTmaneTze zegavlenas axdenen. erT-erTi midgoma, romelic am problemis daZlevis  SesaZleblobas iZleva, cnobilia urTierTzegavlenis analizis (cross-impact analyses, CI) saxeliT [87].
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imis warmosadgenad, Tu rogor moqmedebs tradiciuli CI, ganvixiloT Semdegi magaliTi. davuSvaT, Cven vcdilobT gavaanalizoT uaxloes xuT weliwadSi axali sakomunikacio teqnologiis, faqsimiluri kavSiris ganviTarebis perspeqtivebi. upirveles yovlisa, Cven unda gamovyoT is movlenebi an procesebi, romelTac SeuZliaT am teqnologiis gamoyenebis SesaZleblobebze zegavlenis moxdena da SevafasoT maTi gaCenis albaTobebi.


aRvniSnoT aseTi movlenebi, rogorc 
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 da miviRoT, rom isini Cvengan umarTav procesebs warmoadgenen. maT, gare determinantebs uwodeben. gansaxilvel magaliTSi aseTi oTxi movlenaa gamoyofili (ix. cxr. 14, romelic e.w. xdomilebebis matricas warmoadgens). Semdegi nabijia TiToeuli movlenis sawyisi albaTobis Sefaseba, romelsac marginaluri albaToba ewodeba. magaliTad, cxr. 3 gviCvenebs, rom faqsis gadacemis Rirebulebis gaZvirebis albaTobaa 0,7. rasakvirvelia, albaTobebis Sefaseba subieqtur xasiaTs atarebs.matricis ujredebi gamoiyeneba e.w. pirobiTi albaTobebis Sesafaseblad. es albaTobebia CI meTodiT analizis safuZveli: swored is gviCvenebs, Tu ramdenad axdens zegavlenas erTi movlenis arseboba meoris dadgomis Sansze. pirobiTi albaTobebis Sefasebisas jer akeTeben Canawerebs matricis zeda marcxena kuTxidan qveda marjvena kuTxisken mimarTuli diagonalis zeviT ganlagebul ujredebSi. pirobiT, albaTobebis mniSvnelobebs adgenen dasawyisSi SerCeuli marginaluri albaTobebis meSveobiT. gamoTvlebis mimdinareobaSi garkvevisaTvis, SemoviRoT ramdenime statistikuri aRniSvna:
P(i) - i movlenis dadgomis albaToba (i-s marginaluri albaToba);
P(i\j) - albaToba imisa, rom i-s adgili eqneba maSin, rodesac j movlena ukve     momxdaria (i-s pirobiTi albaToba mocemuli j-sTvis);

P((i) - albaToba imisa, rom i movlenas adgili ar eqneba;
P(i(\j) - albaToba imisa, rom i moxdeba mxolod j-s ararsebobis SemTxvevaSi;

P(i(j) - albaToba imisa, rom i-sac da j-sac erTdroulad eqneba adgili;

P(i(j)- albaToba imisa, rom adgili eqneba an i-s, an j-s, an orives  erTdroulad.

albaTobis Teoria gviCvenebs im zRvrebs, romlebSic unda moTavsdes aRniSnuli albaTobebis mniSvnelobebi, raTa isini statistikurad misaRebad CaiTvalon. Tu movlena j-s winaswari dadgoma zrdis i movlenis gamoCenis albaTobas, maSin:




                   P(i)(P(i\j)((P(i)/P(j)(                    (7)

xolo Tu piriqiT, j-s arseboba amcirebs i movlenis dadgomis albaTobas: 
1+((P(i)-1((P(j)((P(i\j)(P(i)              (8)

amis Semdeg xdeba pirobiTi albaTobebis Sefaseba matricis diagonalis zemoT myof TiToeuli ujredisTvis da maTi mniSvnelobebis Sedareba (7) da (8)-dan gamomdinare zRvrebTan. magaliTad, me–14 cxrilSi pirobiTi albaToba P(1\2) miRebulia 0,40 tolad da igi (8)-dan gansazRvrul sazRvrebSi (0,25-0,70) rCeba. Tu raime mniSvnelovani mosazrebis gamo vTvliT, rom P(1\2)-s sidide unda iyos sxva, vTqvaT 0,15, maSin Sesabamis ujredSi es ricxvi unda CavweroT. xSirad aseT SemTxvevaSi pirobiT albaTobas saTanado zRvruli mniSvnelobis tolad iReben. magaliTad, PP(1\2) SeiZleba CagveTvala 0,25 -is tolad. 

axla, roca pirobiTi albaTobebi diagonalis zeviT P(i\j) SerCeulia, SeiZleba SevudgeT diagonalis qvemoT Casawer, P(j\i) albaTobebis Sefasebas. aq SeiZleba moviSvelioT baiesis kanoni, romlis Sesabamisad:




                       P(j\i)=[P(i\j/P(i)]P(j)]                      (9)

Tu 9-dan gamomdinare P(j\i)-s mniSvneloba CvenTvis misaRebad migvaCnia, igi unda CavweroT saTanado ujredSi, winaaRmdeg SemTxvevaSi, unda Caiweros subieqturad SerCeuli Sefaseba. magaliTad cxrilSi 14 P(3\4) Sefasebulia, rogorc 0,33 sazRvrebSi 0,11-dan 0,6-mde. baiesis kanonidan gamomdinare, P(4\3)=0,25,  cxrilSi 14, ki Cawerilia bevrad ufro mcire Sefaseba  - 0,05.

Tu erTi movlenis arseboba zegavlenas axdens meore movlenis dadgomis albaTobaze, rasakvirvelia pirvelis “ararsebobac” ar darCeba am ukanasknelisTvis SeumCneveli. amitom saWiro xdeba meore, e.w. armoxdenis matricis agebac (cxr. 15), romelic zemoaRwerilis analogiurad Seivseba. pirobiTi albaTobebis mniSvnelobebi am SemTxvevisTvis SeiZleba ganisazRvros gantolebidan:



                               P(i\(j )=[P(i)-P(j)P(i\j)]/{1-P(j)]           (10)

aqac dasaSvebia (10)-dan gamomdinare mniSvnelobisagan gansxvavebuli ricxvis Cawera saTanado ujredSi.
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CI meTodiT analizis Semdegi nabijia imis Sefaseba, Tu ramdenad Seesabameba marginaluri albaTobebis SerCeuli mniSnelobebi movlenebis urTierTzegavlenis im meqanizms, romlis arsebobac Cven davuSviT. Tu orive matricaSi Semavali yvela mniSvneloba akmayofilebs (7) - (9)–s, maSin albaTobebi erTmaneTTan SeTanxmebulad SegvirCevia. winaaRmdeg SemTxvevaSi saWiro xdeba specialuri proceduris Catareba, e.w. modelis «gaTamaSeba», raTa dazustdes marginaluri albaTobebis mniSvnelobebi. amisTvis SesaZlebelia monte-karlos modelirebis meTodis kompiuterizebuli variantis gamoyeneba, romelic Semdegnairad xorcieldeba:

1.
 gansaxilvel movlenebs Soris SemTxveviTi SerCevis wesiT avirCevT romelimes, davuSvaT me–2 movlenas me–14 cxrilidan. imis gadasawyvetad, CaiTvalos, Tu ara mocemuli movlena momxdarad, generirdeba SemTxveviTi ricxvi 0-dan 1-mde, romelic Sedardeba saTanado marginalur albaTobas. davuSvaT,  es ricxvia 0,26. vinaidan 0,260,40 (0,40 me-2 movlenis sawyisi marginaluri albaTobaa), unda miviRoT, rom movlena 2 momxdara. winaaRmdeg SemTxvevaSi miviCnevdiT, rom am movlenas gansaxilvel etapze adgili ar hqonia.

2. aRniSnulis Semdeg,  yvela darCenili movlenis sawyisi marginaluri albaTobebi icvleba saTanado pirobiTi albaTobebiT, romlebic gansazRvrulia, rogorc wina etapze momxdari movlenis arsebobis pirobebSi. ase, magaliTad, Cvens SemTxevaSi yvela (i)-uri albaTobebi Canacvldeba P(i\2)albaTobebiT, vinaidan miviReT, rom movlena 2 momxdaria. Canacvlebuli mniSvnelobebi iqneba P(1)=0,40; P(3)=0,72; P(4)=0,36. Tu davuSvebT, rom movlena 2-s adgili ar hqonia, P(i) albaTobebi Canacvldeboda P(i\2 ) albaTobebiT.

3.
 iwyeba axali etapi.  jer ar momxdari sami movlenidan (movlenebi 1, 3 da 4), isev SemTxveviT SevarCevT axals da gavimeorebT 1-2 punqtebis procedurebs. am etapze viyenebT albaTobebis im mniSvnelobebs, romlebic wina etapis me-2 punqtSi davadgineT. magaliTd, Tu pirvel etapze dafiqsirda, rom movlena 2-s hqonda adgili, xolo meore etapze momxdarad CaiTvala movlena 4, mis albaTobad, romelic unda SevadaroT sawyis marginalur albaTobas, unda miviRoT P(4\2)=0,35.

4.
zemoaRwerili procedurebi meordeba manam, sanam oTxive movlena ar moxvdeba SerCevaSi. amis Semdeg, yvela marginaluri albaToba ubrundeba sawyis mniSvnelobas da iwyeba «gaTamaSebis» axali cikli. saimedo Sefasebebis misaRebad saWiroa aseTi ciklebis sakmaod didi raodenobis (xSirad 1000 da meti) Catareba. yovel ciklSi daiTvleba TiToeuli movlenis dadgomis raodenoba. Semdeg es ricxvebi Sejamdeba yvela ciklisTvis da gaiyofa gaTamaSebis ciklebis raodenobaze, anu iangariSeba maTi saSualo. SedegSi miviRebT TiToeuli movlenis  dadgomis marginaluri albaTobis saboloo Sefasebas.

pirobiTi albaToba, romelic romelime movlenasTan erTdroulad sxva ori an meti movlenis arsebobas asaxavs, aseve me-3 punqtiT dadgenili wesiT ganisazRvreba. magaliTad, Tu TamaSis pirvel raundSi dafiqsirda, rom adgili hqonda me-2 movlenas, xolo meore raundSi ki me-4–s, momdevno “gaTamaSebisaTvis” dagvWirdeba P(i\2(4)-s tipis pirobiTi albaTobebis gamoyeneba, rac sakmaod Znelia. xSirad amas miaxloebiT, albaTobebis gasaSualoebis meSveobiT axerxeben. magaliTad iReben, rom:




                                                P(1\2(3)=[P(1\2)+P(1\3)]/2   (11)

an analogiurad:




                   P(1\2((3)=[P(1\2)+P(1\(3)]/2  (12)

rasakvirvelia, aRwerili meTodologia albaTuria, Tanac misi Sedegi “gaTamaSebis” ciklebis raodenobazea damokidebuli. magram ciklebis garkveuli ricxvis Semdeg, Sedegebi praqtikulad aRar icvleba. Cvens magaliTSi 1.000 ciklis gameorebis Sedegad miRebulia marginaluri albaTobebis aseTi mniSvnelobebi: P(1)=0,60; P(2)=0,50;  P(3)=0,51; P(4)=0,51. 10.000 ciklis Semdegac, es mniSvnelobebi praqtikulad igive darCa: 0,61; 0,50; 0,51 da 0,50.

dRes arsebobs kompiuteruli programebis sakmarisi raodenoba, romlebic aRwerilis msgavsi algoriTmebis gamoyenebis safuZvelze, modelirebis amocanaTa farTo speqtris gadawyvetis SesaZleblobas iZleva. igive meTodika SeiZleba movlenebis urTierTzegavlenis xarisxis Sefasebis da agreTve, im albaTobebis dasadgenad iyos gamoyenebuli, romlebic aucilebelia raime movlenis an procesis ganviTarebis scenarebis Sedgenisa da analizisTvis. marTalia, am gziT miRebuli Sefasebebi sakmaod miaxloebiTia, samagierod, aRwerili midgoma monacemebis SedarebiT mcire raodenobis pirobebSic iZleva Sedegebis miRebis SesaZleblobas.

6.10 KSIM-modelireba
KSIM aris modelirebis deterministuri meTodi, romelic daamuSava cnobilma amerikelma prognozistma julius keinma (Julius Kane) [88]. igi aerTianebs CI-s bazisur modgomebs produqtis sasicocxlo ciklis koncefciasTan. amis gamo, KSIM-i modelirebisTvis SerCeuli movlenis an procesis dinamikuri analizis saSualebas iZleva. meTodi iyenebs rogorc subieqtur sawyis monacemebs movlenaze an procesze raimes zegavlenis damgegmvisas Sefasebis saxiT, ise obieqtur monacemebsac, romlebic gansaxilveli procesis cvlilebas raodenobrivad asaxavs.
dasawyisSi SeirCeva modelSi Sesaswavli procesis an movlenis aRsawerad gamoyenebuli   cvladi. yoveli cvladisTvis dadgindeba iseTi maqsimaluri mniSvneloba, romelic misi sididis normalizebis saSualebas iZleva ricxviT diapazonSi 0-dan 1-mde. Semdeg SeirCeva cvladebis sawyisi mniSvnelobebi, romlebic modelis “gaTamaSebis” procesSi icvleba diferencialuri gantolebis Sesabamisad :    
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 koeficienti.
am gantolebis amonaxsns aqvs  Semdegi saxe:
                              Xi(t+(t)=Xi(t)p(t)                              (14)

sadac: 

Xi(t+(t)- aris cvladis mniSvneloba gansaxilveli periodis



bolos;



Xi(t)– cvladis mniSvneloba periodis dasawyisSi;



(t – drois periodi.

aq


P(t)–[1+(t(Xi-s Semasustebeli zegavlenebis jami)]/



     /[1+(t(Xi-s gamaZlierebeli zegavlenebis jami)]

an


 
   


    (15)

da
                                            Iij=αij + [bij /Xj(t)][dXj(t)/dt]         (16)
miuxedavad imisa, rom es gantolebebi rTulad gamoiyureba, maTi gamoyeneba sakmaod martiv procedurebTan aris dakavSirebuli. dasawyisSi unda Sefasdes TiToeuli movlenis (cvladis) danarCen cvladebze zegavlenis xarisxi. amisTvis gamoiyeneba koeficienti, romelic imave gziT dgindeba, rogorc zegavlenebi CI-Si. analogiurad xdeba TiToeuli movlenis cvlilebis siCqaris (dXj/dt) da Xj cvladis sxva movlenebze damokidebulebis trendis daxrilobis (bij) mniSvnelobebis Sefasebac. rogorc ki es sidideebi ganisazRvreba damgegmavis mier, SesaZlebelia moyvanili gantolebebis amoxsna martivi algoriTmebis gamoyenebaze agebuli kompiuteruli programebis meSveobiT.

KSIM erT-erTia im mcirericxovani dinamikuri modelebidan, romelTa gamoyeneba mcire droisa da SezRuduli resursebis pirobebSia SesaZlebeli. saerTo procedura, romelsac damgegmavebi iyeneben am meTodiT sargeblobisas, Semdegia:

1. problemis ganxilva, modelirebis SesaZleblobis da SezRudvebis Sefaseba (cvladebis agregirebis done, sivrciTi sazRvrebi, droiTi struqturebi da a.S.);

2. ganmsazRvreli cvladebis gamoyofa, aRwera da markireba: maTi sawyisi mniSvnelobebis, cvlilebis diapazonebis da maqsimaluri mniSvnelobebis dadgena, cvladebis normalizeba ricxobriv diapazonSi 0-1;

3. grZelvadiani da moklevadiani zegavlenebis struqturireba, maTi warmodgena matriculi saxiT (msgavsad CI-sa); amasTan zegavlenebi, romlebic cvladis sididis gazrdas iwvevs, dadebiTi niSniT ganixileba, xolo isini, romlebic cvlads amcirebs - uaryofiTi niSniT. maTi ricxobrivi mniSvnelobebi ki zegavlenis xarisxis proporciulad aiReba. magaliTad, Tu X2 ar axdens zegavlenas X1-ze, maSin orive, (12 da b12 koeficienti nulis tolad CaiTvleba. am samuSaos xSirad anaxevreben mxolod moklevadiani (bij), an mxolod grZelvadiani ((ij) zegavlenebis ganxilvis Sedegad;
4. modelis amoqmedeba, zegavlenebis xarisxis, cvladebis gansazRvris da maTi mniSvnelobebis dazusteba. am mizniT, rogorc wesi, xdeba modelis sabazo variantis gaSveba da miRebuli Sedegebis Sedareba warsulidan cnobili msgavsi situaciebis monacemebTan, an Teoriul SefasebebTan. Tu modeliT naangariSebi Sedegebi ar daemTxva am monacemebs, xdeba miRebuli daSvebebis (sawyisi mniSvnelobebi, koeficientebi da a.S.) koreqtireba. dazustebis aseTi procesi meordeba imdenjer, ramdenjerac saWiroa warsulis monacemebTan sasurveli damTxvevis misaRebad.

amis Semdeg, modeli ukve mzadaa cvladebis mniSvnelobebis cvlilebis analizisTvis, miRebuli daSvebebis Sesamowmeblad an axali daSvebebis Casatareblad. KSIM-s erTi mniSvnelovani Tavisebureba is aris, rom igi gare movlenebis, magaliTad politikuri gadawyvetilebebis zegavlenis, arsebul modelSi gaTvaliswinebis martiv SesaZleblobas iZleva. amisTvis matricas emateba kidev erTi sveti.  masSi rom ar Cndeba axali striqoni, asaxavs im faqts, rom axlad Semotanili ”gare” cvladi (magaliTad, politikuri gadawyvetileba) Tavad ar eqvemdebareba zegavlenas sxva cvladebis mxridan. aRniSnuli garemoeba saSualebas aZlevs damgegmavs Tanmimdevrulad Seiswavlos mosalodneli gare movlenebis gaCenis zegavlena modelirebul sistemaze.

KSIM SeiZleba ganxilul iqnes rogorc procesic da rogorc produqtic, mis gamoyenebas sargebloba moaqvs rogorc modelis agebis etapze, ise modeliT operirebisa da Sedegebis analizis drosac. modelis agebisas irkveva is sazRvrebi, romlebSic unda iyos struqturirebuli gansaxilveli rTuli problema. es sazRvrebi (SezRudvebi) asaxavs arsebul gamocdilebas, warmodgenebs, mosazrebebsa da sando monacemebs. dasrulebuli modeli alternativebis swrafi generirebis da maTi zegavlenis moxerxebuli Sefasebis saSualebas iZleva. SeiZleba iTqvas, rom KSIM menejer-damgegmavisTvis qmnis xelovnur garemos, romelSic igi Seiswavlis rTul situaciebs.

rasakvirvelia, zemoaRwerili agebulia garkveul daSvebebze. magaliTad, aseTi daSvebaa is, rom damakmayofilebeli (sakmaod miaxloebuli) modelis ageba SesaZlebelia, Tuki cvladebi da maTi urTierTzegavlenis xarisxi, praqtikuli miznebisTvis misaRebi sizustiT SeiZleba Sefasdes. igulisxmeba agreTve isic, rom SesaZlebelia realisturi sazRvrebis dadgena cvladebisTvis da rom maTi cvlilebis kanoni cnobil nimuSebs gaimeorebs.  KSIM did mniSvnelobas aniWebs empiriul monacemebs da iyenebs daSvebas, rom warmodgenebi, gamocdileba da sxva subieqturi tipis informacia maTematikuri formiT SeiZleba iyos gamoxatuli. aseve igulisxmeba, rom cvladebis erTmaneTTan wyvil-wyvili mimarTebebi, romlebic Sesabamis matricaSi fiqsirdeba KSIM-analizis msvlelobaSi, sworad asaxavs im mizez-Sedegobriv kavSirebs, romlebic gansaxilvel movlenebs Soris arsebobs.

yvela zemoaRniSnulis ilustrirebisTvis, ganvixiloT igive situacia, romelic gamoviyeneT adre, CI-s aRwerisas. viTarebas avsaxavT oTxi cvladis cvlilebis analizis meSveobiT: 

1. faqs-mowyobilobis ricxvi, N; 

2. faqs-mowyobilobis medianuri fasi, C;

3. faqsiT gadacemuli gverdebis raodenoba, T;

4. manZilis erTeulze informaciis gadacemis Rirebuleba, $.

agreTve ganvixilavT damatebiT gare zegavlenasac - politikur gadawyvetilebas faqsiT informaciis gadacemis sagangebo gadasaxadiT dabegvris Sesaxeb. davuSvaT, zegavlenebis mniSvneloba fasdeba ricxvebiT 0-dan (zegavlenas adgili ara aqvs) ±3-mde (zegavlena ganmsazRvrelia). am ukanasknelad miviCnevT iseTs, romlis gavleniTac cvladis ricxobrivi mniSvneloba sul cota 10%-iT icvleba. grZelvadiani da moklevadiani zegavlenebis matricebi warmodgenilia me–16 cxrilSi. aRsaniSnavia, rom politikis zegavlena ganxilulia marto grZelvadian perspeqtivaSi, risTvisac kidev erTi sveti mxolod saTanado matricas daemata.
69–e naxazi gviCvenebs politikuri zegavlenis gaTvaliswinebis gareSe Sedgenili bazuri modeliT operirebis Sedegs. Cans, rom eqspluataciaSi myofi faqs-aparatebis raodenoba (N) swrafad aRwevs maqsimums. sxva cvladebic ZiriTadad maRal tempSi icvleba, garda medianuri fasisa (C), romelic SedarebiT neli zrdis Semdeg, klebas iwyebs. rasakvirvelia, modelis gamoyenebamde saWiroa misi sizustis Sefaseba. amisTvis modelirebis pirveli wlebi unda “movaTavsoT” warsulSi, e.i. saTanado mrudebis sawyisi nawilebi davamTxvioT drois im periods, romlisTvisac cnobilia sando monacemebi. arsebuli monacemebis miRebulTan kargi damTxveva KSIM-is meSveobiT, modelirebis sizustis maCvenebeli gaxdeba.

cxrili 16
[image: image95.png]33 g3e>©)dob g>6GMmdomo

38 g3Es@gdob bsbaGdwogo 63wowydob babdmzery
0336

63500 oas3e9bs

N C T L Soodozs N C T L
N(0.2) +3 -1 +3 -1 -1 +2 +1 +2 -1
C(0.35) -2 0 -1 0 0 0 0 0 0
T(0.15) +2 +3 -2 -1 +2 +1 +2 -2
1.(0,30) 0 +1 -1 0 +1 0 0 -1 0




davuSvaT, rom  kmayofili varT modelis Sedgenis da «awyobis» SedegebiT da gvinda gadavideT politikuri gadawyvetilebis zegavlenis ana-lizze. aseT zegavlenad Cvens magaliTSi miRebulia specialuri gadasaxadi, romlis SemoReba, rasakvirvelia, unda iwvevdes informaciis  faqsiT gadacemis Rirebulebis zrdas. me-16 cxrilSi  moyvanili monacemebi Seesabameba daaxloebiT 5%-iani dabegvris SemoRebas. modeliT manipulirebisas, Cven vcvliT gadasaxadis zegavlenis xarisxs, Sesabamisi cvladis sawyisi mniSvnelobis 0-dan 1-mde ricxviT diapazonSi.
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          ნახ. 69
70–e naxazze moyvanili monacemebi mowmobs, rom aRniSnuli politikuri gadawyvetilebis miReba saTanado gadasaxadis dawesebis Taobaze, mniSvnelovnad cvlis suraTs. rogorc faqs-aparatebis ricxvi (N), ise gadacemuli gverdebis raodenoba (T) aRar izrdeba ise swrafad, rogorc adre, am gadawyvetilebis miRebamde (nax.15). medianuri fasi (C) ki aWarbebs adrindel mniSvnelobas, samagierod igi ufro nela izrdeba da meti xnis ganmavlobaSi (ori weli) inarCunebs maqsimalur mniSvnelobas. sainteresoa, rom dabegvris SemoRebis miuxedavad, manZilis erTeulze informaciis gadacemis fasi ($) pirveli 4 wlis ganmavlobaSi TiTqmis ar icvleba. samagierod Semdeg, erTi wlis dagvianebiT, igi aRwevs maqsimumis bevrad met mniSvnelobebs, vidre ”daubegraobis” SemTxvevaSi.  
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ნახ. 70
6.11 AHP - ierarqiaTa analizis procesi

xSiria SemTxvevebi, rodesac damgegmavs uWirs sxvadasxva faqtorebis wonis da maTi zegavlenebis Sefasebis zusti raodenobrivi dadgena. aseT dros misaRebia ierarqiaTa analizis procesis (The Analytic Hierarchy Process, AHP) gamoyeneba, romelic daamuSava amerikelma mecnierma Tomas saatim (Thomas Saaty) struqturulad rTuli gadawyvetilebebis miRebis xelSesawyobad [89]. amisTvis igi Semdegi oTxsafexuriani procesis gamoyenebas gvTavazobs:

1.
SesaZlo gadawyvetilebebis sistematizacia Tanamimdevrul ierarqiad;

2.ierarqiis elementebis erTmaneTTan wyvil-wyvili Sedarebebis Catareba;

3.
wyvilebisTvis miRebuli gadawyvetilebebis sinTezireba saerTo kombinirebul gadawyvetilebaSi;

4.Semowmeba imisa, rom kombinirebuli gadawyvetileba yvela danarCenTan iyos Tavsebadi.  

AHP-procesi iararqiuli bunebisaa. masSi garkveva ufro advilia magaliTis ganxilvis safuZvelze. davuSvaT, rom kargi samuSaos moZebna aris Tqveni mTavari mizani, maSin swored igi Seesabameba ierarqiis umaRles dones. mis meore dones Seadgens is kriteriumebi, romelTa mixedviTac Sefasdeba samuSaos ”sikarge”; davuSvaT, rom aseTia sami: xelfasi, mdebareoba da karieris SesaZlebloba. TiToeuli am kriteriumis mniSvnelovnoba sxvebTan mimarTebaSi, SeiZleba dadgindes AHP-proceduris meSveobiT. Semdeg davuSvaT, rom samuSaos SemoTavazeba sul xuTi sxvadasxva qalaqidan arsebobs: quTaisidan, zugdididan, zestafonidan, Telavidan da goridan. samuSaos ganlagebis es alternativebi Seadgens ierarqiis yvelaze qveda, bazur dones. AHP-procedura unda dagvexmaros am alternativebis urTierTSedarebaSi im samive kriteriumis mixedviT, romlebic iararqiis meore, Sualedur doneze gamoikveTa. 

ierarqiis agebis Semdeg, SeiZleba SevudgeT gadawyvetilebebis Ziebas. adamianebs ufro uadvildebaT arCevanis gakeTeba alternativebis wyvilebSi, or-orad SedarebiT, vidre maSin, rodesac maT uwevT gadawyvetilebis miReba yvela alternativis erTdrouli ganxilvisas. swored amitom iyenebs AHP Sesaswavl movlenaze, an procesze zegavlenis mqone faqtorebis wyvil-wyvil Sedarebebs, rogorc ZiriTadi gadawyvetilebis miRebis bazas. 

meTodis gamoyenebis ilustrirebisTvis isev Cvens magaliTs mivubrundeT. davuSvaT,  axalgazrdas surs airCios qalaqi, romelSic mas saukeTeso pirobebi eqneba samuSaod. rogorc ukve iTqva, kriteriumebi, romelTa erTdrouli gaTvaliswinebiT ecdeba igi gadawyvetilebis miRebas, sul samia: xelfasi, mdebareoba da karieris perspeqtiva. bunebrivia, rom maTi zegavlenis xarisxi saboloo arCevanze sxvadasxvaa. amitom, jer aucilebelia kriteriumebis erTmaneTTan mimarTebis garkveva, rac aseve maTi wyvilebis urTierTSedarebiT  xorcieldeba. Sedarebis ricxobrivi Sedegebi SeiZleba icvlebodes 1-dan (tolfasovnoba) 9-mde (absoluturi upiratesoba), maT me-6 cxrilSi moyvanili skalis mixedviT iReben. magaliTad, ganvixiloT sakiTxi, Tu ra ufro mniSvnelovania samuSaos SerCevisas: xelfasi, Tu misi mdebareoba (qalaqi)? davuSvaT,  xelfass ufro mniSvnelovan kriteriumad miviCnevT da amitom,  me–17 cxrilis Sesabamisad, mas  me–5 rangs vaniWebT. maSin mdebareobis xelfasTan mimarTebis rangi Sebrunebuli iqneba - 1/5. Cveni sami kriteriumisTvis kidev ori msgavsi gadawyvetileba unda iyos miRebuli: wyvilebisTvis ”xelfasi-karieris SesaZlebloba” da ”mdebareoba-karieris SesaZlebloba”. Sedegebi mogvcemen samganzomilebian matricas 3x3, romlis rogorc striqonebi, isee svetebi sam faqtors asaxavs: xelfass, mdebareobas da karieris SesaZleblobas. 
cxrili 17
	შეფასება
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	1
	       სრული ტოლფასოვნობა

	3
	სუსტი დომინირება
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	7
	გამოკვეთილი დომინირება

	9
	აბსოლუტური დომინირება


AHP-procesis momdevno etapia gadawyvetilebaTa sinTezireba jer calkeuli kriteriumebisTvis Sedgenili matricebis e.w. lokalur prioritetebad, xolo Semdeg yvela matricisTvis saerTo Sedegad - globalur prioritetad. idea martivia - kerZo gadawyvetilebebis rigis dayvana saTanadod Sewonil saerTo gadawyvetilebamde. saTanado gaangariSebebs specialuri kompiuteruli programebis meSveobiT awarmoeben, romlebic matricaTa algebris wesebiT gansazRvrul algoriTmebs iyeneben. AHP-procesis metad sapasuxismgeblo momentia TiToeuli matricisTvis miRebuli gadawyvetilebebis safuZvlianobis Sefaseba. alternativebis wyvil-wyvilad Sedarebis Sedegad miRebulma gadawyvetilebebma, unda aCvenos, rom aris Tanamimdevruli da logikuri. es piroba ramdenime mizezis gamo SeiZleba dairRves, magaliTad moufiqrebeli ranJirebis gamo. situacias, rodesac A warmogvidgeba B-ze cotaTi ukeTesad, B migvaCnia ukeTesad  C-sTan SedarebiT, C ki gveCveneba A-ze ukeTesad, anu gaucnobierebel warmodgenas ”cota ukeTesze”, mniSvnelovani gaurkvevlobisken mivyavarT. AHP gvTavazobs specialur indikators gadawyvetilebaTa matricebSi msgavsi araTanmimdevrulobebis aRmosaCenad, romelic moiTxovs sinTezuri gamoTvlebis garkveul gafarToebas. am indikators, safuZvlianobis maCvenebeli (consistency ratio, CR) ewodeba:
                                                საფუძვლიანობის მაჩვენებელი = 

          =თანამიმდევრულობის ინდექსი/თანმიმდევრულობის შემთხვევითი რიცხვი        

aq Semavali Tanamimdevrulobis indeqsi CI=[λmax – n]/[n-1], sadac λmax  matricis A sakuTari mniSvnelobaa (maxasiaTebeli ricxvi), n ki Sesadarebeli elementebis raodenoba. am gamosaxulebaSi Semavali Tanamimdevrulobis SemTxveviTi ricxvi (#) azustebs mosalodnel mniSvnelobebs im SemTxvevebisTvis, rodesac gadawyvetileba gadis skalidan 1/9-dan 9-mde. igi matricis ganzomilebis funqciaa da ganisazRvreba Semdegi cxrilidan:
მატრიცის ზომა

2
3
4
5
6
7
8
9
10

თანამიმდევრულობის #        0       0,58       0,9     1,12     1,24     1,32      1,41    1,45      1,49

saati Tvlis, rom miRebuli Sedegebis safuZvlianad miCnevisTvis, saTanado maCvenebeli CR unda iyos 10 procenti, an naklebi. Tumca zogierT SemTxvevaSi misaRebia misi 20%-mde mniSvnelobebic. axla mivubrundeT Cvens magaliTs. samuSaos Taobaze gadawyvetilebis miRebisTvis sami matricis Sedgena aris saWiro. maTi meSveobiT xdeba samuSao adgilebis xuTi alnernativis erTmaneTTan Sedareba jer xelfasis, Semdeg mdebareobis da bolos ki karieris potencialis mixedviT. davuSvaT, rom pirvelisTvis gvaqvs:          
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კრიტერიუმი: ხელფასი
                         შ ე ფ ა ს ე ბ ე ბ ი
ალტერნატივა
  1
 2
 3
 4
 5
პრიორიტეტულობა 

    ქუთაისი
1,0
0,5
3,0
5,0
0,2
              0,165

    თელავი
2,0
1,0
3,0
3,0
0,33
              0,241

    ზუგდიდი
0,33
0,33
1,0
3,0
0,33
              0,098

    ზესტაფონი    0,2
0,2
0,33
1,0
0,2
              0,046

    გორი                5,0        3,0       3,0        5,0        1,0                       0,449

am matricis (cxr. 18) TiToeul ujredSi Cawerili ricxvi, saTanado striqonis da svetis Sesabamisi alternativebis erTmaneTTan SedarebiT miRebul gadawyvetilebas asaxavs. mivaqcioT yuradReba, rom es ricxvebi (gadawyvetilebebi), matricis zeda marcxena kuTxidan qveda marjvena kuTxeSi mimavali diagonalis mimarT Sebrunebadia. ase, Tu CavTvliT, rom gors gaaCnia upiratesoba TelavTan SedarebiT (3,0), gadawyvetileba ”Telavis upiratesoba gorTan” xasiaTdeba ricxviT 0,333 (1/3). 

gadawyvetilebebis sinTezirebisTvis AHP-s realizebis algoriTmebSi, rogorc wesi, saSualo geometriuliT aproqsimacias iyeneben. Cvens magaliTSi, amisTvis jer erTmaneTze vamravlebT pirveli striqonis yvela monacems:                                                               
1 x 0,5 x 3 x 5 x 0,2=1,5

saidanac Semdeg amogvaqvs mexuTe xarisxis fesvi (1,5-dan), romelic udris 1,084. am proceduras vimeorebT yvela striqonisTvis da miRebul ricxvebs vumatebT erTmaneTs: 1,084 + 1,585 + 0,644 + 0,305 + 2,954=6,572. TiToeuli striqonis geometriuli saSualos am jamze gayofiT (magaliTad, 1,084/6,572=0,165), miviRebT normalizebuli prioritetis veqtoris mdgenelebs, romlebic moyvanilia me-7 cxrilis marjvena svetSi. 

Semdeg vafasebT Tanamimdevrulobas. amisTvis jer SevkrebT me-7 cxrilis pirveli svetis monacemebs (8,533) da miRebul jams vamravlebT normalizebuli prioritetis veqtoris pirvel mdgenelze (0,165). Semdeg igives vimeorebT meore svetisTvis (5,033 x 0,241), mesamesTvis da a.S.: (10,333 x 0,098; 19 x 0,046; 2,066 x 0,449). miRebuli mniSvnelobebis jami gvaZlevs λmax=5,420. maSin Tanamimdevrulobis indeqsi CI iqneba:

                                              CI= [λmax –n]/[n-1]=(5,42-5)/(5-1)=0,105
xolo safuZvlianobis maCvenebeli CR:

                                             CR= CI/[# n=5-სთვის]=0,105/1,12=0,094 

vinaidan es ricxvi 0,1-ze naklebia (saatis 10%-iani piroba), AHP-analizi SeiZleba mSvidad gagrZeldes. momdevno etapebze viqceviT analogiurad, anu vadgenT da vangariSobT aseTive matricis mixedviT jer mdebareobasTan da Semdeg karieris SesaZleblobasTan mimarTebaSi. ilustraciis simartivisTvis CavTvaloT, rom Cveni xuTi alternativis Sedarebam mdebareobis mixedviT mogvca saTanado normalizebuli prioritetis veqtoris mdgenelebis Semdegi mniSvnelobebi: quTaisi=0,3; Telavi=0,1; zugdidi=0,3; zestafoni=0,1 da gori=0,2.            
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	ხელფასი
	მდებარეობა
	პერსპექტივა
	

	ქუთაისი
	0,165 x 0,5     +
	0,3 x 0,2          +
	0,2 x 0,3         =
	0,2025

	თელავი
	0,241 x 0,5     +
	0,1 x 0,2          +
	0,2 x 0,3         =
	0,2005

	ზუგდიდი
	0,098 x 0,5     +
	0,3 x 0,2          +
	0,2 x 0,3         =
	0,1675

	ზესტაფონი
	0,046 x 0,5     +
	0,1 x 0,2          +
	0,2 x 0,3         =
	0,103

	გორი
	0,449 x 0,5     +
	0,2 x 0,2          +
	0,2 x 0,3         =
	0,3245


rac Seexeba karieris potencialis kriteriums, viRebT rom mis mixedviT xuTive alternativa erTnairia da tolia 0,2-s. garda amisa vuSvebT, rom zegavlenis xarisxi (wonebi) samive Cveni kriteriumisTvis aris: xelfasisTvis (0,5), mdebareobisTvis (0,2) da karieris SesaZleblobisTvis (0,3). amis Semdeg normalizebuli prioritetis veqtoris mdgenelebis am wonebze gamravlebiT da SekrebiT, vadgenT me–19 cxrils, romlis bolo (marjvena) svetidan vadgenT globalur prioritets, samive kriteriumis mixedviT. Cans, rom Cvens SemTxvevaSi es aris gori (0,3245). es meTodika saSualebas gvaZlevs gavakeToT “gamWoli” daskvnebi, e.i. ara marto SevafasoT xuTive alternativis urTierTmimarTeba, aramed davinaxoT saqme sistemurad, perspeqtivaSi da vimoqmedoT mizanmimarTulad, raTa SevasustoT an piriqiT gavaZlieroT sasurvel Sedegze ama Tu im faqtoris zegavlena.
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