
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(14), 2013 
 

59 
 

sarealizacio fasis optimizaciis amocana  

korelaciur–regresiuli analizis da MATLAB–is bazaze 

nino mWedliSvili,  sulxan xuciSvili, giorgi amilaxvari 

saqarTvelos teqnikuri universiteti  

reziume 

ganixileba momxmareblis gamokiTxvis Sedegad miRebuli monacemebis korelaciur–

regresiuli analizi da igeba moTxovnis erTfaqtoriani regresiuli modeli.  

Catarebulia mTlianad gantolebis da misi koeficientebis mniSvnelovnobis analizi. igeba 

ndobis intervalebi regresiuli gantolebis koeficientebisTvis da mTlianad 

gantolebisTvis. ris Semdeg ixsneba optimaluri fasis formirebis amocana, danaxarjebis 

SesaZlo mniSvnelobebze damokidebulebiT. modelirebis mTliani procesi realizebulia 

kompiuterul programa mathlab-is  saSualebiT.  

sakvanZo sityvebi: korelacia. korelaciuri veli. regresiuli modeli. moTxovna. 

1. Sesavali 

markentiguli kvlevis dros mizanSewonilia Catardes momxmarebelTa gamokiTxva, 
magaliTad mniSvnelovania dadgindes ra raodenobis Tanxas gadaixdis ama Tu im 
produqciaSi momxmarebeli. miRebuli informacia did wilad gansazRvravs firmaSi 

optimaluri sarelizacio fasebis dadgenis process. amis Semdeg aucilebeli xdeba 
gamokiTxvis Sedegebis  damuSveba, romlis Sesrulebis erT erT saSulebas  warmoadgens 
moTxovnis funqciis ageba da Sefaseba. misi ganxorcieleba SesaZlebelia ramdenime wesiT: 

moTxovnis funqciis agebis grafikuli meTodiT, cxrilebis SedgeniT an  umcires 
kvadratTa meTodis gamoyenebiT. 

naSromis ZiriTad mizans warmoadgens moTxovnis regresiuli modelis ageba da misi 

saSualebiT optimaluri sarealizacio fasebis formireba.  
vTqvaT 50 momxmareblis gamokiTxvis Sedegad miviReT 50 pasuxi kiTxvaze, garkveul 

saqonelze ra maqsimaluri fasis gadaxdisTvis aris momxmarebeli mzad? davuSvaT  fasi 

meryeobs 50–dan da 200 laramde. 
  50;    120;  200;     75;   100;   90;   100;  120;    90;  100;  180;  100;  150;  100;  170;  100;    60;    
100;     75;     60;     90;   150;  120,    75,  100;    75;  100;  170;  100;  100;    90;    75;  120;  200;    
100;     75;   150;   120;   100;    75;  150;  120;  170;    75;  100;  180;  120;  120;  100;  150;    50; 

gamokiTxvis Sedegebi davalagoT Semdegi wesiT: pirvel svetSi CavweroT fasebis 

sxvadasxva mniSvnelobebi zrdis mixedviT (i);   meore svetSi  dasaxelebuli fasebi (Pi);  
mesame svetSi miTiTebulia dasaxelebis sixSire Ni . 

    gamokiTxvis Sedegebis variaciuli mwkrivi           cxr.1 

   D(p)={  

1 50 2 50 
2 60 2 48 
3 75 8 46 
4 90 4 38 
5 100 15 34 
6 120 7 19 
7 150 5 12 
8 170 3 7 
9 180 2 4 

10 200 2 2 
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sadac fasi damoukidebeli cvladia (regresori), xolo fasismieri 

moTxovna  D(P)=(D(P1 ) ⋯D(Pn )), aris damokidebuli cvladi. rogorc cxrilidan Cans 50–ma 

momxmarebelma daafiqsira Pi fasis 10 mniSvneloba (maTTvis maqsimalurad dasaSvebi). 

dasaxelebis sixSire Ni,  meryeobs 2–dan 15–mde. miRebuli variaciuli mwkrivis 

safuZvelze SesaZlebelia moTxovnis asarCevi sidideebis D(Pi)–s ageba. misi mniSvnelobebi 
moTavsebulia 1-eli cxrilis me–4 svetSi, romelic ivseba qvevidan zeviT, Semdegi wesiT: 

                                       (1) 

miRebuli statistikuri monacemebi – fasi P da moTxovna D(P) warmoadgens  

SemTxveviT sidideebs  da imyofeba 

korelaciur  kavSirSi. Sesabamisi 
korelaciuri veli mocemulia  
1-el naxazze. 

 

 

 
nax.1. SemTxveviTi sidideebis 

korelaciuri veli 
 

cvladebs Soris statistikuri xasiaTis kavSiris dasadgenad saWiroa korela–ciuri 

analizis Catareba, korelaciis da determinaciis  koeficientebis gamoTvlis  da 

analizis safuZvelze. korelaciis koeficienti ori (P,D(p)) cvladisTvis Semdegi saxiT 

SeiZleba CavweroT [2,3]                          

                                             (2) 

sadac  Sesabamisad, P  da D(p) cvladebis faqtiuri 

mniSvnelobebia, xolo   

              ( 3 )   

am cvladebis gamosaTvleli saSualo sidideebi,  da   warmoadgens   P  da  D(P) 
sidideebis dispersiebis Sefasebebs. es Sefasebebi axasiaTebs maTi mniSvnelobebis  

gafantvis  xarisxs,  Tavisi saSulo  mniSvnelobebis   da  –s mimarT: 

                                         (4) 

(2)–(4) sidideebis Sesafaseblad  saWiro  gamoTvlebi mocemulia me-2 cxrilSi.  

cxrilis monacemebiT: . xolo 

korelaciis koeficienti (2) formulis mixedviT tolia  

korelaciis koeficientis xarisxobrivi SefasebisTvis iyeneben sxvadasxva skalebs. 
erT–erTia Cedokis skala, romlis mixedviT, Tu  Sualeds, maSin 

cvladebs Soris kavSiri sakmaod Zlieria. , amitom kavSiri uaryofiTia.  

determinaciis koeficienti =0,974. igi gviCvenebs, rom moTxovnis sididis 

cvlileba 97,4%–iT ganpirobebulia fasis cvlilebiT, xolo darCenili 2,6%  
gamowveulia sxva faqtorebis gavleniT. 
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 Sualeduri gamoTvlebis Sedegebi                           cxr.2 

N Pj D(Pj) Pj-  D(Pj)-  (Pj- )2 (Pj- )(D(Pj)- ) 
 

1 50 50 -69.5 24.6 4830.3 -1.7097 576 
2 60 46 -59.5 20.6 3540.2 -1.2257 484 

3 75 44 -44.5 18.6 1980.3 -0.8277 400 

4 90 37 -29.5 11.6 870.2 -0.3422 144 
5 100 33 -19.5 7.6 380.2 -0.1482 64 
6 120 19 0.5 -6.4 0.3 -0.0032 49 
7 150 12 30.5 -13.4 930.3 -0.4087 196 
8 170 7 50.5 -18.4 2550.3 -0.9292 361 
9 180 4 60.5 -21.4 3660.3 -1.2947 484 

10 200 2 80.5 -23.4 6480.2 -1.8837 576 
sum  260   25222.5 -8991.5 3334 
sash 119.5 26      

radganac ar viciT rogori iqneba moTxovna fasis sxva mniSvnelobebisTvis, amitom 

mizanSewonilia aRvadginoT moTxovnis funqcia (moTxovnis modeli), fasis yvela SesaZlo 

mniSvnelobisTvis, Semdeg ki gamoviyenoT miRebuli damokidebuleba optimaluri fasis 

dasadgenad. aseTi damokidebulebis aRsadgenad saWiroa regresiuli analizis Catareba. 

regresis amocna, roca regresoris rolSi gamodis fasi  , xolo 

damoukidebeli cvladi aris moTxovna , niSnavs 

                                                                  (5) 

modelis agebas. aseT models qvia ori cvladis (martivi) wrfivi regresia, sadac α–
mudmivi sididea (gantolebis Tavisufali wevri); β–regresiis koeficientia, romelic 

wrfis daxras gansazRvravs.  –SemTxveviTi Semadgenelia da asaxavs im faqts, rom –s 
cvlileba arazustad aRiwereba –s cvlilebis dros. 

-s hqvia 

regresiis `cxadi“ gantoleba. misi 

saSualebiT xdeba korelaciuri 

velis aproqsimacia (nax.2).   

Cveulebrivad α  da  β  
parametrebs afaseben umcires 

kvadratTa meTodiT (ukm). is iZleva  

iseT Sefasebebs, romelTac gaaCniaT 

umciresi dispersia yvela wrfiv 

SefasebaTa klasSi, Tumca unda 

sruldebodes wrfivi regresiuli 

modelis winapirobebi. igulisxmeba 

gaus–markovis  pirobebi  [4 ].  
a  da  b  mniSvnelobebi (a–Ti da b–Ti aRniSnulia Sesabamisad  –s da –s  

Sefasebebi ) gamoiTvleba kvadratebis jamis minimizaciis pirobidan: 

                          (6) 
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  da   –ს  yvela SesaZlo mniSvnelobisTvis da dakvirvebis mocemuli  da         
 monacemebis dros. problema daiyvaneba ori cvladis funqciis 

minimumis wertilebis moZebnis maTematikur amocanaze. minimumis wertilis mosaZebnad 

nuls unda  gautoldes  funqciis kerZo warmoebulebi  da –s mimarT. 

                                                                 (7) 

warmoebulebis gamoTvlis wesis da sxva martivi maTematikuri operaciebis 

gamoyenebiT (7) daiyvaneba wrfiv gantolebaTa Semdeg sistemaze: 

 
romlis amoxsnac gvaZlevs   da s mniSvnelobebs 

  

aseTi amoxsna SeiZleba arsebobdes mxolod Semdegi pirobis Sesrulebis dros: 

                                                                (9) 
(9) piroba aris (5) modelis identificirebulobis piroba. a da b koeficientebis 

gamosaTvlelad CavataroT damatebiTi Sualeduri gamoTvlebi (cxrili 3). 

wrfivi regresiis koeficientebis gamoTvla                    cxr. 3 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

  

 
1 50 2 50 100 100 5000 5000 52.3644 -4.7288 11.1808 
2 60 2 48 120 96 7200 5760 48.5281 -1.0562 0.5578 
3 75 8 46 600 368 45000 27600 42.7738 25.8096 83.2669 
4 90 4 38 360 152 32400 13680 37.0194 3.9224 3.8463 
5 100 15 34 1500 510 150000 51000 33.1831 12.2535 10.0099 
6 120 7 19 840 133 100800 15960 25.5107 -45.5749 296.7245 
7 150 5 12 750 60 112500 9000 14.0019 -10.0095 20.0380 
8 170 3 7 510 21 86700 3570 6.3294 2.0118 1.3491 
9 180 2 4 360 8 64800 1440 2.4932 3.0136 4.5409 

10 200 2 2 400 4 80000 800 -5.1793 14.3586 103.0847 
∑  50  5540 1452 678600 131970  0.0001 534.5989 

საშ    110.8 29.04      

modelis parametrebis gamosaTvlelad viyenebT (8) formulebs. 

 

 
moTxovnis  Teoriul  funqcias eqneba saxe: 
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                                                  (10) 

es niSnavs, rom fasis erTi erTeuliT gazrda 0,3836–iT amcirebs moTxovnis 

sidides. 

regresiis gantolebis agebis Semdeg unda moxdes miRebuli gantolebis da 

calkeuli parametrebis mniSvnelovnobis Semowmeba. regresiul analizSi statisti–kuri 

mniSvnelobebis Semowmebas eqvemdebareba regresiis  da korelaciis  koeficientebi. 

amisTvis gamoiyeneba Sesabamisad t–statistika, F– statistika da Semdegi procedurebi  [4,5]: 
a) vsvamT ZiriTad (nulovan) hipotezas imis Sesaxeb, rom regresiis koeficienti b 

aris statistikurad umniSvnelo:  , an meore SemTxvevaSi gantoleba 

mTlia nobaSi statistikurad umniSvneloa   ; 

b) ganisazRvreba Sesabamisi kriteriumis faqtiuri mniSvneloba; 

g) miRebuli faqtiuri mniSvneloba dardeba cxrilurs; 

d) Tu gamoyenebuli kriteriumis faqtiuri mniSvneloba aWarbebs cxrilurs, maSin  

xdeba nolovani hipotezis uaryofa da (1-α) albaTobiT miiReba alternatiuli hipoTeza 
b≠0 regresiis koeficientisTvis, an  mTliani gantolebisTvis  (α– moicema winaswar, 

ZiriTadad 0,025, 0,01 an 0,005 mniSvnelobiT.). Tu  t–kriteriumis faqtiuri mniSvneloba 

naklebia cxrilurze, maSin ar aris safuZveli nulovani  hipoTezis uaryofisTvis. 

regresiis koeficientis mniSvnelovneba mowmdeba stiudentis   t–kriteriumis mixedviT. 
amisTvis gamoiyeneba cxrilis monacemebi da pirvel rigSi ganisazRvreba gadaxris 

maCveneblis kvadratebis jami: 

=  534,6 

Semdeg misi saSualo kvadratuli gadaxra: 

                                                              (11) 

romelsac uwodeben standartul cdomilebas. Semdeg iTvleba regresiis koefici en tebis 

standartuli cdomilebebi  [4]: 

                           (12) 

sadac  aris damoukidebeli  cvladis saSualo mniSvneloba. standartuli 

cdomileba gamoTvlilia (11) formuliT. t–kriteriumis mniSvnelobebi koeficientebisTvis  

gamoiTvleba Semdegnairad: 

 , amitom  ,   

mniSvnelobisTvis da  n-2=48   Tavisuflebis xarisxiT, rac adasturebs b  
koeficientis da x  regresoris mniSvnelovnobas. amis Semdeg  moTxovnis funqciis ndobis 

intervalebi SeiZleba vipovoT Semdegnairad 

(13) 

am gamosaxulebidan vRebulobT: 

36,03 
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ase, rom, roca  = 90 ფ.ე., produqcias SeiZens 36-38 adamiamni, xolo Tu  =125 ფ.ე., 

maSin 23–25 adamiani. 
axla SesaZlebloba gvaqvs gamovTvaloT optimaluri fasi danaxarjebis    

gansxvavebuli mniSvnelobebisTvis. amisTvis saWiroa movaxdinoT mogebis maqsimizacia  

                                                        (14)        

sadac  aris produqciis erTeulis realizaciidan miRebuli mogeba. Tu  

gavawarmoebT (14 )–s  P–Ti da gavutolebT  nuls (maqsimizaciis piroba),  miviRebT  

+ ) = 2  

=  -   , 

ramdenadac  =-0.0383 

62,  xolo   =71.54, amitom 

=   +- .                                               (15) 

rogorc  bolo formulidan Cans, danaxarjebis gazrdiT optimaluri sareali–

zacio fasi izrdeba, magram, orjer ufro nela. 

3. daskvna 

sarealizacio fass da danaxarjebs Soris kavSiri kargad aris cnobili da 

Seswavlili. maszea dafuZnebuli faswarmoqmnis zogierTi meTodic. Tumca optimaluri 
sarealizacio fasis moZebnis yoveli mcdeloba da Sesabamisi kvlevebi mudam rCeba 
interesis sferoSi. aRsaniSnavia is faqti, rom naSromi momxmareblis gamokiTxvis 

monacemebzea dafuZnebuli, rac realuri Sedegebis miRebis safuZveli SeiZleba iyos 
(garkveul SezRudvebSi). marTalia Sedegebi drois mokle, fiqsirebul periodzea 
gaTvlili, magram swori da drouli faswarmoqmnis taqtika, xSirad moklevadiani 

periodis problemebis gadawyvetasac uzrunvelyofs da moqmedebis grZelvadian 
tendenciebsac gansazRvravs. kargi iqneboda regresiis wrfivi modelis paralelurad 
gamogvekvlia arawrfivi an mravalfaqtoriani SemTxvevebic, Semdgomi SedarebiTi analizis 

Catarebis mizniT, Tumca erTi naSromis farglebSi es ver moxerxda.  gansakuTrebiT 
mniSvnelovania is faqti, rom  naSromSi gamoyenebuli yvela cxrili da miRebuli 

ricxviTi mniSvneloba daTvlilia kompiuterze, programuli paketi MATHLAB-is [5] 

gamoyenebiT da gamoTvlebis mTliani procesi mimdinareobs avtomatur reJimSi. es 
saSualebas iZleva Sesabamis amorCevaSi davamuSaoT didi moculobis dakvirvebis 
statistikuri monacemebi, anu gavzardoT gamokiTxul momxmarebelTa ricxvi, rac 

sagrZnoblad gazrdis Sedegebis sizustes. 
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ЗАДАЧА ОПТИМИЗАЦИИ РЕАЛИЗАЦИОННЫХ ЦЕН НА БАЗЕ  
КОРРЕЛАЦИОННО-РЕГРЕССИОННОГО АНАЛИЗА И MATLAB 

Мчедлишвили Н., Хуцишвили С., Амилахвари  Г. 
Грузинский Технический Университет 

Резюме 
Рассматривается кореляционно-регрессивный анализ данных, полученных в 

результате опроса пользователей, и строится однофакторная регрессионная модель спроса. 
Проведен анализ значимости всего уравнения и его коэффициентов. Строятся 
доверительные интервалы для коэффициентов и всего регрессионного уравнения. После 
этого решается задача формирования оптимальной цены, в зависимости от возможных 
значений затрат. Весь процесс моделирования реализован с помощью компьютерной 
системы Matlab. 

 
THE OPTIMIZATION TASK OF REALIZATION COST BASED ON  

CORRELATION-REGRESSION ANALYSES AND MATLAB 
Mchedlishvili Nino, Khutsishvili Sulkhan, Amilakhxvari George 

Georgian Technical University 
Summary 

There are considered the analyses of correlation-regression data, which are received by the 
inquiries and there are created the one-factor regression model of requests. The analysis was 
conducted on the whole equation and its coeffici ent s val ues.  There are bui lt confidence i nterval s   
for regression coeffici ent s of  the  equat ion and for  the  wh ol e equat ion.  Af ter thi s,  there are sol ved  
the task of formation of optimal cost, which are depended on cost-possible values. The whole 
process of modeling is realized by means of computer program Matlab. 

 


