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saleqcio masala saganSi:  
 

statistika ekonomikisa da biznesisTvis-1 

Tavi IV. variaciuli analizi  
ekonomikasa da biznesSi 

 

 

1. variacia da misi Seswavlis aucilebloba 
 

 

ekonomikaSi, biznessa da menejmentSi mimdinare 
movlenebi ganicdian mudmiv cvalebadobas drosa da 
sivrceSi. es cvalebadobani xasiaTdebian garkveuli 
wesebiTa da kanonebiT, romelTa gaTvaliswineba 
aucilebelia ekonomikur politikaSi, agreTve bisnesmenur 
da menejmentur gadawyvetilebebSi. amitom aseTi 
sakiTxebis SeswavlisaTvis arasakmarisia CvenTvis aqamde 
ganxiluli statistikuri maCveneblebi. magaliTad, 
saSualo sidide aris variaciuli niSnis ganzogadebuli 
maxasiaTebeli, maCvenebeli. magram is ver axasiaTebs 
variaciuli mwkrivis variantebis ganlagebas, niSnis 
variaciis xarisxs da mis rxevadobas. magaliTad: 

 
firmis ori sawarmoo brigadis muSaTa saSualo 
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rogorc cxrilidan Cans, orive brigadis muSaTa 

saSualodRiuri xelfasi ( x ) erTi da igivea da Seadgens
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2.8 lars. magram Tu gadavxedavT calkeuli muSebis 
saSualo dRiur xelfass, e.i. variaciuli mwkrivis 
variantebi rogoraa ganlagebuli saSualos irgvliv, 
davinaxavT, rom meore brigadis muSaTa xelfasis 
gansxvaveba ufro mkveTria saSualo xelfasisagan, vidre 
I brigadaSi. I brigadaSi saSualosagan maqsimaluri gadaxra 
Seadgens 3.1-2.8=0.3 lars, xolo meore brigadaSi 6.4- 
2.8=3.6 lars. ekonomikurad es imas niSnavs, rom I brigadaSi 
daaxloebiT Tanabari kvalifikaciis muSebia, vidre 
meoreSi. masasadame irkveva, rom ganawilebis centris 
maCvenebelTan erTad (saSualo ariTmetikuli, mediana, 
moda) saWiroa raRac sxva, damatebiTi maCveneblebi, 
romlebic daaxasiaTeben variaciis xarisxs, mis rxevadobas 
da a. S. swored aseTia variaciis maCveneblebi. 

 

 

2. variaciis gaqaneba (diapazoni) 
 

 

variaciis yvelaze martivi maxasiaTebeli anu 
maCvenebelia variaciis diapazoni (gaqaneba), romelic 
warmoadgens variaciuli mwkrivis variantebis maqsimalur 

( xmin 
) da minimalur ( xmax ) mniSvnelobaTa Soris sxvaobas 

da aRiniSneba R-iT.

R  X max   X min (7.1)

zemoT moyvanil magaliTze I brigadis saSualodRiuri 
xelfasis variaciis diapazoni iqneba R=3.1-2.5=0.6, xolo 
meore brigadaSi R=6.4-1.0=5.4. 
sazogadod Tu gvaqvs X SemTxveviT sidideze dakvirvebiT 
miRebuli mniSvnelobani X

1
, X

2
,... X

n         
da zogadobis 

SeuzRudavad vigulisxmebT, rom isini dalagebulia 
zrdadi mimdevrobiT, e.i.

X 1  X 2  ,...,  X n (7.2)
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ise rom umciresia X
1
, udidesi X

n
, mimdevrobis udides 

da umcires wevrs Soris sxvaobas am mimdevrobis 
diapazoni anu variaciis gaqaneba ewodeba: 

R= X
n 

- X
1
,         (7.3) 

variaciis gaqaneba (diapazoni) im erTeulebSi 
gamoisaxeba, ra erTeulebSic gamoisaxeba variantebi. 

variaciis gaqanebis Tavisebureba isaa, rom is 
damokidebulia mxolod or wevrze da ver asaxavs 
minimalur da maqsimalur variantebs Soris arsebul 
wevrebs, rac misi naklia. amitom es maCvenebeli gamoiyeneba 
maSin, roca TiToeuli varianti gvxvdeba mxolod erTxel, 
an roca minimalur an maqsimalur mniSvnelobas 
gansakuTrebuli roli aqvs. 

variaciis gaqanebis (diapazonis) naklovanebas avsebs 
saSualo wrfivi da saSualo kvadratuli gadaxra. 

 
3. saSualo wrfivi gadaxra 

 

 

saSualo wrfivi gadaxra axasiaTebs variaciuli 
mwkrivis saSualosagan danarCeni variantebis saSualo 
gadaxras. es maCvenebeli gviCvenebs Tu ramdenad sworad 
SeuZlia daaxasiaTos mwkrivis centris maxasiaTebelma 
anu maCvenebelma Sesaswavli erToblioba. 

s a S u a l o  w r f i v i  g a d a x r a  w a r m o a d g e n s 

erTobliobis saSualo ariTmetikulisagan calkeuli 
variantebis gadaxris absoluturi sidideebis saSualo 

ariTmetikuls da aRiniSneba d -iT. 

vinaidan Sesaswavli niSnis calkeuli individualuri 

mniSvnelobebis (variantebis) m aTi saSualo 

ariTmetikulisagan gadaxrebis jami normaluri 

ganawilebisaTvis yovelTvis udris nuls, saSualo 

wrfivi gadaxris gaangariSebisaTvis aiReba gadaxrebis 

absoluturi mniSvnelobebis jami. (gvaqvs Tu ara amis
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ufleba? Tu ganvixilavT am gadaxrebs koordinatTa 
sistemaze, davinaxavT, rom isini warmoadgens sSualo 
ariTmetikulisagan calkeuli variantebis dacilebis 
manZilebs, rac SeiZleba miviCnioT dadebiTad). 

 
saSualo wrfivi gadaxris 
gasaangariSebeli formula: 

 
 

       x  x 
d               .                                   (7.4) 

n 

amas ewodeba martivi saSualo wrfivi gadaxris 
gasaangariSebeli formula, xolo Sewonils aqvs saxe: 

 

       x  x f 
d      

 f      
.          (7.5)

 

(gadaxrebis pirdapiri frCxilebi uCvenebs, rom es 
gadaxrebi aiReba niSnis gareSe), 

sadac x  – variantis individualuri mniSvneloba, 

x _ saSualo ariTmetikuli, 

f -TiToeuli variantis sixSire, wona, 

n _variantebis raodenoba mwkrivSi. 
saSualo wrfivi gadaxra Cven mier zemoT moyvanili 

magaliTisaTvis iqneba: 
I brigadisaTvis

 
               5 

d  
i 1 

 

x  x 

5 

 

2  5  2  8  3  0  
2 

                                      
5 

 

2  6  2  8  2  8  2  3 1  2 
 8 


5

 
 0 3 0 2 0 2 0 0 0 3 

 
 1 0 

 0  2, 
5                               5
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II brigadisaTvis 
 

 

d  
13 3 6 12 18 0 7 

 1 

72. 
5 

e. i. meore brigadis muSebSi saSualodRiuri xelfasis 
saSualo wrfivi gadaxra 8-jer metia, vidre I brigadis 
muSebis saSualodRiur xelfasebSi. es imas niSnavs, rom 
II brigadaSi ufro gansxvavebuli kvalifikaciis muSebia, 
vidre I-Si. 

I brigadaSi saSualo gadaxra saSualo ariTmetikulisagan 
Seadgens 20 TeTrs, xolo meoreSi 1 larsa da 72 TeTrs. 
e. i. saSualo wrfivi gadaxra imave erTeulebSi gaizomeba, 
ra erTeulebSic gazomilia TviT variantebi. 

 
4. dispersia da saSualo-kvadratuli gadaxra. 

 

saSualo wrfiv gadaxrasTan SedarebiT met 
gavrcelebas poulobs dispersia da saSualo kvadratuli 
gadaxra. maTi farTo gamoyeneba dakavSirebulia maT 
maTematikur TvisebebTan. isini farTod gamoiyeneba 
korelaciuri kavSiris simWidrovis da agreTve SerCeviTi 
dakvirvebis Secdomis gasazomad, biznesSi xarisxis 
statikuri kontrolis dros da a.S. 

aqve unda SevniSnoT, rom saSualo sidides sxvagvarad 
maTematikur lodins uwodeben. Tu mocemulia x 

SemTxveviTi sididis ganawileba. 
 

 x1, x2,..., xn
X 
 p1  p1 ,..., 
pn 

(7.6)

maSin SemTxveviTi sididis maTematikuri lodini 
vuwodoT am SemTxveviTi sididis SesaZlo ricxviT 
mniSvnelobaTa Sesabamis albaTobaze namravlTa jams.
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Tu x SemTxveviTi sididis maTematikur lodins 

E ( x) iT aRvniSnavT, 
 

n 

E ( x)  x1 p1  x3 p3  ...  xn pn    xi pi  .   (7.7) 
i 1 

 

pi -aris SemTxveviTi sididis albaToba, e.i. 
 

f i

n 

 ft 

i 1 

 

fi - wonaa, sixSirea.      (7.8)

aqedan SeiZleba davaskvnaT, rom saSualo wrfivi 
gadaxra wrfivi gadaxrebis maTematikuri lodinia, xolo 
dispersia kvadratuli gadaxris maTematikuri lodinia 

da aRiniSneba berZnuli aso mcire sigma kvadratiT (σ 2 ) 

gadaxris  kvadratis  saSualo  mniSvnelobas 

SemTxveviTi  sididis anu variaciuli  mwkrivis 

dispersia  ewodeba.
 

 

martivi 

 
 

2  

x  x 2 

n 

 

 

.                     (7.9)

 
 

Sewonili 

 

 

 
2  


 

x  x 2  
f 

 f 

 
 

.       (7.10)

saSualo kvadratuli gadaxra ewodeba kvadratul 
fesvs dispersiidan 

 

x  x 2 

                     ,                           martivi  (7.11) 
n 

x  x 2  
f 

 
 f 

 
,                        Sewonili (7.12)
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5. alternatiuli niSnis dispersia 

 
xSir SemTvevaSi Cven gvainteresebs ara niSnis saSualo 

mniSvneloba, aramed am niSnis mqone erTeulTa xvedriTi 
wili. mag., mamakacebisa da qalebis xvedriTi wili 
mosaxleobaSi, stipendiantebisa da arastipendiantebis 
xvedriTi wili studentebSi, wundebuli da vargisi 
produqciis xvedriTi wili da a. S. aseT SemTxvevas 
ekonomikaSi ewodeba niSnis xarisxobrivi variacia. Tu 
arsebobs mxolod ori urTierTgamomricxavi varianti, 
maSin niSnis variacias ewodeba alternatiuli. 

niSnis arseboba aRiniSneba 1-iT, ararseboba 0-iT. 
erTeulTa xvedriTi wili, romlebic xasiaTdeba am niSniT, 
p-iT aRvniSnoT, xolo, romlebic ar xasiaTdebian am niSniT, 
aRvniSnoT q-iT, maSin alternatiuli niSnis saSualo 
ariTmetikuli da saSualo kvadratuli gadaxra iqneba:

x  
xf  

 
1p 0 q 

 

p; 

 

 p  q  1
 

 

(7.13)

 f          p  q 

x x 2  
f  

                        


 

x  x 2  
f  

 
(1  p) 

2 
p  (0  p) 

2 
q 

f 
 

   (1  1  q) 
2 

p  p 
2 
q 

 

q 
2 

p  p 
2 
q 

 

pq(q  p) 
 

pq 
 

p(1  p) 
 

(7.14)
radgan q+p=1. 
mag., 10000 mcxovrebidan 4000 mamakacia da 6000 qali 

p  
 4000 
10000 

q  
 6000 
10000 

 

 0,4 
 

 

 0,6

    0,4  0,6 



0,24  0,49 e.i. 49%
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      2 





 

6. dispersiis Tvisebebi 

 
Cven saSualo sidideebis TemaSi vaCveneT saSualo 

ariTmetikulis zogierTi Tviseba, romelic Semdgom 
gamoviyeneT gaangariSebaTa gamartivebis miznebisaTvis. 
aqac SeiZleba movitanoT dispersiis zogierTi Tviseba, 
rac Semdgom gamoyenebul iqneba dispersiebis 
gaangariSebis gamartivebisaTvis. 

1. Tu variantebis mniSvnelobas ( x ) gavadidebT raime 

mudmivi ricxviT ( a ), amiT dispersiis mniSvneloba ar 

Seicvleba. 
 

2 

x  a 

x a x  f        2
 

 
 f 

 
.                            (7.15)

marTlac Tu gaviTvaliswinebT, rom variantebis 
mniSvnelobaTa gadideba an Semcireba erTidaigive mudmivi 
ricxviT iwvevs saSualo ariTmetikulis gadidebas an 
Semcirebas imave mudmivi ricxviT, gveqneba:

 

 
2 
x  a 

 

( x a) ( x a )
2  

f  

 f 

 

( x a x a)2  f  

 f 

 

 

  2

am Tvisebas mxolod Teoriuli mniSvneloba aqvs, vinaidan 

gaangariSebebs ver amartivebs da arc gamoiyeneba 

praqtikulad. 

2. Tu variantebis mniSvnelobebs (x) SevamcirebT raime 
mudmivi ricxviT ( a ), amiT dispersiis mniSvneloba ar 
Seicvleba

 
2 

x  a  
x a x  

  2 

 f 

 

 

(7.16)

(damtkiceba iqneba wina Tvisebis msgavsi). 

es Tviseba ki SeiZleba farTod gamoviyenoT dispersiis 
gaangariSebaTa gamartivebisaTvis, vinaidan rogori
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sididiTac ar unda SevamciroT variantebis mniSvnelobani, 

amiT dispersiis mniSvneloba ar Seicvleba. es ki 

gaamartivebs gaangariSebebs. 

3. Tu variantebis mniSvnelobebs SevamcirebT an 
gavadidebT erTi da igive mudmiv ricxvjer (h), maSin 

dispersiis mniSvneloba gadiddeba an Semcirdeba am mudmivi 

ricxvis kvadratjer (h2) da saSualo kvadratuli gadaxra 

h-jer. es Tvisebac farTod gamoiyeneba dispersiisa da 

saSualo kvadratuli gadaxris gaangariSebis 

gamartivebisaTvis. mudmivi ricxvebi, romlebiTac SeiZleba 

SevamciroT variantebis mniSvnelobani umjobesia aviRoT 

Tanabarintervaliani variaciuli mwkrivisaTvis 

centraluri varianti da intervalis mniSvneloba, rac 

yvelaze metad amartivebs saTanado gaangariSebebs. 
4. saSualo kvadratuli gadaxra yovelTvis metia

saSualo wrfiv gadaxraze   d , kerZod normaluri

ganawilebisaTvis 
 

  1,25d . amave dros 
 

x  1

farglebSi Tavsdeba dakvirvebaTa 68,3%, 

farglebSi_dakvirvebaTa ricxvis 95,4%, xolo 
x  2

x  3
farglebSi_dakvirvebaTa ricxvis 99.7%. maSasadame 

praqtikulad normaluri ganawilebisaTvis saSualod 

yvela saxis gadaxra ar aRemateba 3σ–s, rasac 

statistikaSi `sami sigmas kanons” uwodeben. 
5. mudmivi ricxvis (C) dispersia nulis tolia. 

advili misaxvedria, rom mudmivi ricxvis saSualo 

mniSvneloba igive mudmivi ricxvia da amitom am 

SemTxvevaSi dispersia, romelic saSualodan variantebis 

mniSvnelobaTa gadaxrebis kvadratebis saSualos 

warmoadgens, nulis toli iqneba. es Tvisebac zogjer 

SeiZleba gamoyenebul iqnas dispersiisa da saSualo 

kvadratuli gadaxris gaangariSebis gamartivebis 

miznebisaTvis.
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7. dispersiisa da saSualo kvadratuli 

gadaxris gaangariSebis martivi wesebi 

 
dispersiisa da saSualo-kvadratuli gadaxris 

gaangarSebis zemoT moyvanili formulebi metad 

Sromatevadia. maTi gamartivebis ori wesi arsebobs: 

I wesi: gamosaxuleba dispersiisa da saSualo 

kvadratuli gadaxris gaangariSebisas gamoyenebuli 

x  x 2  
f 

 f                                                   
(7.17)

 
 

gardavqmnaT: aviyvanoT kvadratSi, gadavamravloT f-ze

da Semdeg wevr-wevrad gavyoT  f -ze:
 

x x  f 
 

x   f 2 xxf x  f 
  

x   f  

 

   xf  

 

( x )   f       2               2

2                        2 


 f                           f 

2                        2                                                      2 

             2 x         
 f             f          f 

 x   ( x )

 

maSasadame  
2  
 x 

2  
 ( x ) 

2
 (7.18)

    x 2   ( x) 2 (7.19)

saSualo kvadratuli gadaxra udris kvadratuli 
fesvi, variantebis kvadratebis saSualodan minus 
variantebis saSualos kvadrati. 
II wesi – momentebis wesi anu pirobiTi nulidan aTvlis 
wesia. 

sanam am wess ganvixilavdeT, saWiroa gavarCioT 

ganawilebis momentebis cneba1. 
maTematikur statistikaSi ganawilebis moments 

uwodeben ama Tu im ricxvidan variantebis ama Tu im 
xarisxis gadaxris saSualo sidideebs. Tu es ricxvi 

 
1ganawilebis momentebi SemoTavazebulia rusi maTematikosis, 

p.l. CebiSevis mier.
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saSualo ariTmetikulia, rogorc Cven amas aqamde 
vixilavdiT moyvanil maCveneblebSi, maSin ganawilebis 
moments uwodeben centralurs. Tu gadaxrebi 
iangariSeba romeliRac nebismieri ricxvidan, 
ganawilebis moments ewodeba pirobiTi, xolo Tu 
nulidan xdeba gadaxrebis aTvla, maSin ganawilebis 
moments ewodeba sawyisi. 

statistikaSi Cveulebrivad gvaqvs I, II, III, da IV 

rigis momentebi. formulebi aseTia: 
 

 
ganawilebis 

momenti 

 

centraluri 
 

pirobiTi 
 

sawyisi 

 

pirveli rigis 
 

 
II rigis 

 

 
III rigis 

 

 
IV rigis 

x  x  f 
 f 

x x 2  
f  

 f 

x x 3  
f  

 f 

x x 4  
f  

 f 

x  A f 
 f 

x A2  
f  

 f 

x  A3  
f  

 f 

x  A4  
f  

 f 

x  O f       xf 


 f             f 

x O 2  
f      x 

2  
f  


 f               f 

x O3  
f      x 

3  
f  


 f               f 

x O 4  
f      x 

4  
f  


 f               f 

gavixsenoT saSualo ariTmetikulis zogierTi Tviseba: 
Tu niSnis yvela varaiants SevamcirebT an gavadidebT 
garkveuli erTi da igive ricxviT an ricxvjer, maSin 
saTanadod Seicvleba maTi saSualoc. mag., variantebi

jer SevamciroT 

variantebia: 

x0 -iT da Semdeg h -jer. axali

x
1 
 

 x x
0  

.                         (7.20) 
h 

da maTi saSualo ariTmetikuli iqneba: 
 

 
 x x0  

 f

 
          

x  
     h      

 f 

 

(7.21)
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2 

amasTan saSualo ariTmetikulis Tvisebis Tanaxmad 
 

 x x0  
saSualo axali variantebidan  


 iqneba anu 

h    

udris Tavdapirveli variantebis saSualo

Semcirebuli jer x
0 
–iT da Semdeg h –jer:

 

x
1 
 

 x x0  
, saidanac 

h 

 

 

x  x0 

 

 

 x
1
h (miviRebT saSualos

gamartivebuli gaangariSebis wesi). 

x
0   
da h  nebismieri ricxvebia, magram gaangariSebis 

gamartivebis mizniT unda aviRoT mwkrivis romelime 

centraluri varianti, xolo h _  x  x0  sididis 
saerTo udidesi gamyofi, mag., Tanabari intervalebis 

SemTxvevaSi intervali unda miviCnioT h -ad. 

momentebis wesiT dispersiis gasaangariSebeli 
formula aseTi saxisaa:

 2   h 2 x2   x2 , 
sadac h -  intervalis sididea; 

 

(7.22)

 
                           2                          

 
 

  xf 
x

2   
 
x f  
 f 

,      x2  
            . 
  f  

 

f - TiToeuli variantis wona. 

am formulis (7.22) gamosayvanad gavixsenoT 

dispersiis Tvisebebi: 
1.    Tu variantebis mniSvnelobebs SevamcirebT raime 

mudmivi ricxviT, dispersia anu gadaxrebis kvadratebis 
saSualo ar Seicvleba; 

2.    Tu variantebs SevamcirebT raime mudmiv 
ricxvjer, maSin dispersia Semcirdeba am ricxvis 
kvadratjer.
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                     0   

am safuZvelze SeiZleba gavamartivoT dispersiis 
gaangariSebis procesi. x  variatebs jer gamovakloT

raRac mudmivi 

sidideze. 

x0    da Semdeg gavyoT h  intervalis

maSasadame axali variantebi da am varaiantebis saSualo 
ariTmetikuli, rogorc zemoT davinaxeT 

 

 
x x0  

 f

 
          

(7.20, 7.21) iqneba: x  
 x x

0  , x  
     h      

h                    f 
 

dispersiebis Tvisebebis Tanaxmad axali variantebis 

x  x 2  
f

dispersia   
 f 

ar Seicvleba x0 -iT, aramed Semcirda

 

h2 -jer Tavidan mocemuli x  variantebis dispersiasTan 

( 2 ) SedarebiT. maSasadame sruli ufleba gvaqvs 

davweroT x   variantebis dispersia (7.22) udris x

variantebis dispersia   2 

 

x  x2  
f      

2 


 f            h

2
 

gayofili h2 -ze: 
 
 

(7.23)
 

Tu 7.23 tolobis marcxena nawilis mricxvels aviyvanT 

kvadratSi, frCxilebis SigniT SevitanT     da  f 

simboloebs da Semdeg mricxvels wevrwevrad gavyofT 

mniSvnelze  f  , miviRebT:

x2  
2 xx( x) 

2 f  
 f 

 

2 
 


h

2
 

 

 

(7.24)

 

(7.24) formulidan miviRebT: 
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2 

 

 x
2 

f 

 f 

 

 
2  xx f 
 f 

 

 x2  
f      2 

               
 f         h

2
 

 
 

(7.25)

 

am gamosaxulebidan:
 

x
2  

f     
   

 x2 , 
 f 

 

x2 f  

 

 
 
 
 
 

  2 
,
 

 

 

(7.26)

  x
 f 

(7.27)

 
xolo 

2  xx f 

 f 

 
gardavqmnaT Semdegnairad:

 

2x 
xf  

 2x  x  2( x)2 

 f 

 
 

(7.28)

 

aqedan miviRebT: x
2 
 x2  

 
   

.                   (7.29) 
h2

 

sabolood gveqneba:  2   h2 x2   x2 
 

(7.30)

risi damtkicebac gvindoda. 

(7.30) formulidan saSualo kvadratuli gadaxra iqneba:
 

  h x2  x2  
,                          (7.31)

 

 

me-6 Tavis me-4 paragrafSi motanili konkretuli 
magaliTis mixedviT gaviangariSoT dispersiebi rogorc 
Cveulebrivi, ise samomento wesebiT (Sedegebi erTmaneTs 
SevadaroT). aRniSnul paragrafSi motanili masalis 
Sesabamisi cxrili aseTi saxisaa:
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x 
 x a 

 
 x 140 

 x
h           10 

 

f 

 

xf 

120 

130 

140 

150 

160 

-2 

-1 

0 

+1 

+2 

5 

6 

7 

8 

9 

-10 

-6 

0 

8 

10 
 

am cxrilis mixedviT,  x  
 2  

, xolo 
31 

 

   
x  140,6 ,

Cveulebrivi wesiT dispersia ( 
2 )  gaviangariSoT 7.17

formuliT: 
 

 2  
 173,2.

 

 
2  

x  x 2

 

 f 

(140,6 120) 
2 
5  (140,6  130) 

2 
6 


5  6  7  8  5

 

2                                             2                                             2
 

 
(140,6 140) 7 (140,6 150) 8 (140,6 160) 5 

 173,2. 
5  6  7  8  5 

 

 
 

 2   173,2. 

samomento wesiT: 

 
2  
 h

2 x2  
 ( x) 

2 
       2                     2                      2                   2                          2 

 102 
 
(2) 5 (1) 6 0 1  8 2  5 

 
 2 

 

  173,2
31                              31 

 

 
 

rogorc vxedavT, Cvens magaliTze Cveulebrivi da 

samomento wesebiT gaangariSebuli dispersiis 

mniSvnelobani erTmaneTs daemTxva, rac imaze 

mianiSnebs, rom zogjer umjobesia samomento wesis 

gamoyeneba, romelic Zalian amartivebs gaanga-riSebebs. 
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8. variaciis koeficientebi 
 

variaciis gaqaneba (diapazoni), saSualo wrfivi gadaxra 
da saSualo kvadratuli gadaxrebi warmoadgens variaciis 
absolutur maCveneblebs da aisaxebian im erTeulebSi, 
ra erTeulebSic asaxulia variantebi. es ar iZleva 
saSualebas SevadaroT sxvadasxva maCveneblebis (niSnebis) 
variacia. amisaTvis iyeneben variaciis Sefasebis 
xarisxobriv maCvenebels, variaciis koeficients. 

variaciis gaqanebis (diapazoni), saSualo wrfivi da 
saSualo kvadratuli gadaxris procentuli Seafardeba 

saSualo ariTmetikulTan gvaZlevs variaciis 

koeficientebs. aqedan variaciis gaqanebis (diapazonis) 

procentuli SefardebiT saSualo  ariTmetikulTan 

miiReba oscilaciis koeficienti:

V  
 R 

100. 
x 

 
(7.32)

saSualo wrfivi gadaxris ( d  ) s aSualo 

ariTmetikulTan ( x ) Sefardeba gvaZlevs variaciis 

koeficients, romelic ase gamoisaxeba:
 

V  
 d 

100. 
x 

 

 

(7.33)

saSualo kvadratuli gadaxris ( ) safuZvelze 
gaangariSebuli variaciis koeficienti gamoisaxeba 

formuliT:

V  

   100. 
x 

 
(7.34)
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2 

 f 

2 

2 

i 

9. dispersiis Sekrebis kanoni da misi 

gamoyeneba korelaciur analizSi 
 

Tu romelime erToblioba dayofilia garkveul 

jgufebad, maSin saerTo dispersiasTan ( 
2 ) erTad SeiZleba 

gaviangariSoT jgufuri dispersiebis saSualo, saSualo 
jgufuri dispersia da jgufTaSorisi dispersia. 

jgufuri dispersiebis saSualo axasiaTebs niSnis 
Sigajgufur variacias: 

 

 ( xi   xi )   f i 

  
2   
   i  

i                       

 f 
i 

,                      (7.35)

 

sadac 
 

xi _ i -uri jgufis saSualo ariTmetikulia, 
 

x
i 
_jgufis -uri variantis mniSvneloba.

maTi saSualo iqneba: 

      i    fi 

 
2  
  i                  

.                           (7.36) 
i 

i 

jgufuri saSualoebis variacias anu rxevadobas saerTo 

saSualos garSemo axasiaTebs jgufTaSorisi dispersia, 

romelic aRiniSneba delta kvadratiT ( 
2 -iT) 

 xi  
 x f 

i

 2        i  
 

 f i (7.37)

 

saerTo dispersias, kerZo, jgufuri dispersiebis 
saSualosa da jgufTaSoris dispersias Soris arsebobs 
aseTi kavSiri: 
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2  
  2

 

2 

 

 
2  
 

 

i                                                                                
(7.38)

e. i. kerZo, jgufuri dispersiebis saSualos mimatebuli 
jgufTaSorisi dispersia udris saerTo dispersias, 
rasac ewodeba dispersiebis Sekrebis wesi. 

damtkiceba :  dispersiebis Sekrebis  w esis 
dasamtkiceblad Sigajgufuri dispersia da 
jgufTaSorisi dispersia SeiZleba ganvixiloT rogorc

ori urTierTdamoukidebeli SemTxveviTi sidideebis, ( x)

da ( y) , dispersiebi. davamtkicoT, rom x  y jamis

di sp er si a  ud ri s  x      d a   y      Se m T xv ev iTi 

urTierTdamoukidebeli sidideebis disperdiebis jams 

( x   da y   urTierTdamoukidebeli sidideebia imitom, 

rom jgufis anu intervalis farglebSi variantebis 

cvalebadoba ar iwvevs sxva jgufSi cvalebadobas). 
davamtkicoT, rom

Dx  y   D( x)  D( y) 

dispersiis ganmartebiT 

D( x)  E x  x 2 

(7.39) 
 
 

(7.40)

E  maTematikuri lodinia da udris SemTxveviTi 

sidideebis yvela mniSvnelobaTa maT albaTobaze namravlTa 
jams

 

e. i. D( x)  x  x  Pi 

 

(7.41)

maSasadame 

Dx  y   Ex  y  x  y 2 

davajgufoT 

 
 

(7.42)

 

 

anu rac igivea 

( x  x )  ( y  y )

D( x  y)  E( x  y )  E ( x)  E ( y)2 

gveqneba 

(7.43)
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D( x  y)  E( x  x )  ( y  y)2  


 E( x  x )
2 
 2( x  x )( y  y)  ( y  y)2 

 

 
(7.44)

jamis maTematikuri lodini udris SesakrebTa 
maTematikuri lodinis jams. gveqneba

Dx  y   Ex  x 2  
 E2x  x  y  y  E y  y 2 (8.45)

E x  x 2  
 Dx

E y  y 2  
 D y

(7.46) 

(7.47)

xolo meore Sesakrebi namravlis lodinia da udris 
maT lodinTa namravls da radgan gadaxrebis algebruli 
jami nuls udris, miviRebT

Dx  y   D( x)  D( y) (7.48)

Tu saSualo jgufur dispersias gavyofT saerTo 

dispersiaze, miviRebT determinaciis koeficients ( 
2 - 

eta kvadrati), romelic gviCvenebs mTliani variaciis 
ra nawilia gansazRvruli dajgufebis niSniT. fesvi 
determinaciis koeficientidan aris korelaciuri 
damokidebuleba, rac gviCvenebs dajgufebisa da saSedego 
niSnebs Soris kavSiris simWidrovis xarisxs. 

 
10. normaluri ganawilebis kanoni da 

Tanadobis kriteriumebi 
 

ekonomikaSi, biznessa da menejmentSi Zalian xSirad 
gvxvdeba ganawilebis variaciuli m wkrivebi 
(diskretuli an intervaluri), romlebSic kavSiri 
variantebis mniSvnelobebsa ( x ) da wonebs (sixSireebs 

f ) Soris emorCileba garkveul kanonzomierebebs. 

aseTia, magaliTad, sasoflo-sameurneo miwis nakveTebze 

m osavlianobis a da sasuqebis ,  m osaxleobis 

ricxovnobisa da fexsacmelebis zomebis, xelfasisa 
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da muSaTa ricxovnobis da sxva ganawilebis 
variaciuli mwkrivebi. aseTi saxis mwkrivebSi 
variantis mniSvnelobaTa zrdis Sesabamisad sixSireebi 
(wonebi) jer diddeba, mwkrivis romeliRac Sua 
nawilSi aRwevs maqsimalur mniSvnelobas da Semdeg 
iwyebs klebas. maSasadame, wonebis mniSvnelobani 
savariacio niSnis cvalebadobis mixedviT icvlebian 
kanonzomierad. magaliTad, Tu aviRebT qalebis 
procentul ganawilebas fexsacmelebis zomebis 
mixedviT aRmoCndeba, rom dabali zomis fexsacmels 
qalebis naklebi procentuli raodenoba atarebs. 
Semdeg fexsacmelebis zomebis ( x ) gadidebasTan erTad 

qalebis procentuli raodenoba ( f ) TandaTan 

izrdeba da SesaZlebelia 36 an 37 zomis fexsacmels 

qalebis yvelaze meti raodenoba atarebdes. Semdeg 

isev iklebs fexsacmlis zomis gadidebasTan erTad 

qalebis procentuli Semadgenloba. ise, rom Tu 
koordinatTa sistemaze gadavitanT am urTierT- 
damokidebulebas, miviRebT garkveul mruds, romelic 
asaxavs zemoT aRweril kanonzomierebas. 

 

 
 
 
 
 
 
 

-3            –2               x          +             +2           +3

nax. 16. faqtobriv monacemTa ganawilebis mrudi 

 
es mrudi faqtobrivi (empiriuli) monacemebis 

safuZvelzea agebuli da amitom texili xaziT gamoisaxeba. 
kanonzomierebis gamovlenis mizniT saWiroa misi mosworeba, 
rasac axdenen normaluri ganawilebis mrudis daxmarebiT.
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

2 

2 2  2

normaluri ganawileba emorCileba normaluri 
ganawilebis kanons, romelic grafikulad kargad Cans 
me-17 da me-16 grafikul gamosaxulebaze. 

albaTobis Teoriidan cnobilia, rom Tu gvaqvs x 

SemTxveviTi sididis iseTi ganawileba, romelic emorCileba 

sididis normalur ganawilebas SeiZleba ganisazRvros

x -is wonebis (sixSireebis  f ) mixedviT x1 
-dan x2

intervalSi moxvedris albaToba. amisaTvis unda vipovoT 

x funqciis gansazRvruli integrali, anu
 

Px1   x  x2  

 

   1   

2

 

x        ( x x ) 2               
1 



 e   2 
2     

dx 
x1 

 

 

(7.49)

am gamosaxulebas amartiveben normirebuli gadaxris

t  
 x x 


 
sididis gamoyenebiT. aqedan gamosaxulebis

marjvena mxare miiRebs saxes:
 

   1    
t2 

 

t 
2 



e  2 dt 

 

   1   
 
t2            t 

2 


e  2 dt 

 

   1   
 
t1            t 

2 


e  2 dt  F (t 

 

 

)  F (t )                  
t1                                                               t2 

                        2                   1
 

t1

 
t   

 x1 x  
t
 
 

 x2 x 
sadac t ,

  1                        , 2
   rogorc viciT, aris

                            
 
 

1(7.49) gamosaxulebis integrali laplasis integralis 

x  x 
saxelwodebaTaa cnobili statistikaSi. is normirebuli ( t    

   
)
 

SemTxveviTi sididisaTvis asaxavs normaluri mrudis qveS moTavsebul

farTobs t  1-isaTvis es farTobia 0.683, t  2 -isaTvis 0.954,

t  3 -isaTvis 0.997) 
2am funqciis mniSvnelobani t -s sididis mixedviT tabulirebulia 

da mocemulia cxrilebSi. 
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) 

normirebuli, standartizebuli gadaxra, F (t ) –ganawilebis

integraluri normirebuli standartizebuli funqciaa2. 
aseTi ganawilebis integraluri funqcia, anu normaluri 
ganawilebis simWidrovis (anu mrudze sixSireebis 
ganawilebis xarisxi, mrudis TiToeul wertilSi sixSireebis 
sidide) maCvenebelia integralis qveSa gamosaxuleba: 

 

t 
2

 (t)  
   1    

 e
   

2 

2

 

(7.50)

(es gamosaxulebac tabulirebulia da moiZebneba 
cxrilebSi). 

t  
 x x

sadac     


,   _rogorc wrexazis sigrZis

Sefardeba diametrTan aris mudmivi sidide da udris 
3.1415-s, e  naturaluri logariTmis fuZea da udris 
daaxloebiT 2.7182-s,  - saSualo kvadratuli gadaxraa. 

rogorc am gamosaxulebidan Cans, normaluri ganawilebis 
mrudeebi SeiZleba avagoT ori parametris ( x  da  ) 

mixedviT. amasTan Tu saSualo kvadratuli gadaxra ( ) 
ar icvleba da icvleba mxolod saSualo aritmetikuli, 

vTqvaT x1  x2   x3 ,maSin normaluri ganawilebis mruduli 

forma ar icvleba. maT Soris mxolod is gansxvavebaa 

rom maqsimaluri mdgomareoba SedarebiT maRali aqvs 

saSualo ariTmetikulis ufro meti sididis Sesabamis 

mruds. es kargad Cans Semdegi saxis sqemidan. 
 

 (t 

 
x1                                    x2                                    x3 

 
 
 

 
nax. 17. normaluri ganawilebis mrudeebi t -s ucvlelobisas

10 b. gabiZaSvili 161
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 (t ) 
x  cos 

1 

t 
1 

2 

 
3 

am sqemidan Cans, rom t  cos t, x1  x2   x3 .

im SemTxvevaSi, Tu saSulo ariTmetikuli ar icvleba 

( x  cos t ) da icvleba mxolod normirebuli gadaxra ( t ), 

maSin normaluri ganawilebis mrudeebi aseT saxes miiRebs: 
 

t 
 

 t2   t3 

 
 
 
 

 
-3          –2         -        x        

+         +2

nax. 18. normaluri ganawilebis mrudeebi x -is 

ucvlelobis pirobebSi. 
 

am sqemidan Cans normaluri ganawilebis Semdegi 
ZiriTadi Taviseburebani: 

a. normaluri ganawilebis mrudi simetriulia 
ordinatTa RerZis mimarT da maqsimaluri gadaRunva

gaaCnia or x  xmed.  xmod. wertilSi;

b. mrude asiptonurad uaxlovdeba abcisTa RerZs 
orTave, rogorc pliusi ise minusi mimarTulebiT 
usasrulobamde; 

g.  farTobi (daStrixuli me-17 naxazze), romelic

moTavsebulia x   manZilze gavlebul ordinatebs

Soris Seadgens 0.683-s anu gamosakvlevi erTeulebis 
(Cvens SemTxvevaSi x -is wonebis, sixSireebis, xSiradobis) 
68.3%-s, ixreba saSualo ariTmetikulisagan araumetes

1   sididiT, e. i. imyofeba x   sazRvrebSi. x  2
sazRvrebSi moTavsebulia gamosakvlevi erTeulebis 95.4%,

xolo x  3 sazRvrebSi_99.7%.

Teoriuli normaluri mrudis (ix.nax.17, nax.18), 
romelic gansxvavebulia empiriuli monacemebiT
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t 

texilxazovani mrudisagan (nax.16) asagebad saWiroa 
variaciuli mwkrivis mosworeba. 

variaciuli mwkrivis mosworeba ewodeba wonebis 

empiriuli maxasiaTeblebis ( f ) Secvlas maTTan axlomdgomi 

Teoriuli maxasiaTeblebiT. normaluri ganawilebis mrudis 

daxmarebiT variaciuli mwkrivis mosworebis dros 

Teoriuli sixSireebi ( f  ) ganisazRreba formuliT:
 

2 

f   
 w i 

 
   1    

 e 
 

2
 

 

 
 w i 

 (t )
       2               

(7.51)

 

sadac W  f 
 

_ variaciuli mwkrivis sixSireTa

jamia; i-intervalis mniSvneloba variaciul mwkrivSi. 
 

t 
2

 (t)  
   1    

 e 
   

2 

2

 

(7.52)

 (t ) mniSvnelobani t -s Sesabamisad tabulirebulia

da advilad SeiZleba vipovoT (ix. danarTi #1). 
variaciuli mwkrivis mosworebis Semdeg saWiroa 

gaizomos empiriul da Teoriul sixSireebs Soris 

gansxvavebis arsebiToba an ararsebiToba. Tu gansxvaveba 

ararsebiTia, maSin mosaworeblad Cvens mier SerCeuli 

mrudi sworad asaxavs empiriul ganawilebas da maSasadame 

emorCileba normaluri ganawilebis kanonis moTxovnebs. 

empiriul ( f ) da Teoriul ( f  ) sixSireebs Soris 

gansxvavebis gasazomad yvelaze gavrcelebulia pirsonis 

(  
2 ) – ‘xi kvadratis”, romanovskis da kolmogorovis 

(  ) - `lambda” kriteriumebis gamoyeneba. maT uwodeben 

Tanxmobis anu Tanadobis kriteriumebs. 

pirsonis (ingliseli maTematikosi (1857-1936) 

Tanxmobis kriteriumi (  
2 ) gaizomeba formuliT:
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 

2  
 

f   f 2  
 

f 

 

 

(7.53)

arsebobs cxrilebi (ix. danarTi 11), romlebSic 

da Tavisuflebis xarisxis ( K )
1 mixedviT moiZebneba 

 

 
2 _isa 

 

 
2 _is

 

SemTxveviTi dadgomis albaToba p 
2 . amis garda

 

 
2 -is faqtobrivi maCvenebeli unda SevudaroT cxrilur 

monacems (ix. danarTi #4). empiriul (faqtobriv) da 

Teoriul sixSireTa sruli TandamTxvevis pirobebSi

 2   0 -s. winaaRmdeg SemTxvevaSi  2   0 . amasTan Tu
 

 
2 
faqt.  

 

2 
cxr. , maSin Cvens mier winaswar daSvebuli

hipoTeza Teoriul da empiriul sixSireTa Soris 
gansxvavebis araarsebiTobis (SemTxveviTobis) Sesaxeb 
miRebulia da mocemuli empiriuli ganawileba emorCileba 
normaluri ganawilebis kanons. 

romanovskis Tanxmobis kriteriumi gaiangariSeba 
cxrilebis gamoyenebis gareSe Semdegi formuliT: 

 

 
2 
 K 

(7.54). 
2k 

Tu es maCvenebeli 3-ze metia, maSin gansxvaveba iTvleba 
arsebaTad, da piriqiT, Tu 3-ze naklebia_araarsebiTad. 

kidev ufro martivia kolmogorovis Tanxmobis kriteriumi

  
  D   

W 

 
(7.55)

sadac D _empiriuli da Teoriuli sixSireebis mzard 

 
1Tavisuflebis xarisxi ( K ) ewodeba variaciul mwkrivSi jgufebis 

raodenobas gamoklebuli empiriuli mwkrivis im maCveneblebis ricxvi, 
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romlebic gamoiyeneba Teoriul sixSireTa gaangariSebisaTvis (aseTia 

x da  )
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jamebs Soris gansxvavebis absoluturi mniSvnelobiT 

maqsimaluri sididea: W _sixSireTa jamia. arsebobs 

cxrilebi (ix. danarTi #6), sadac  -s Sesabamisad 

vipoviT albaTobas, romlis mixedviT vmsjelobT Teoriul 

da faqtiur sixSireTa Soris gansxvavebis arsebiTobaze. 

movitanoT konkretuli magaliTi (cifrebi pirobiTia): 

firmis muSebis mier gamomuSavebis 

normebis Sesrulebis maCveneblebi 
 

Sesrulebis %  78-82 82-86 86-90 90-94 94-98 98-102  102-106 106-110 

muSebis ricxvi    4 8 21 27 36 28      19 5 

 

muSebis ricxvi aris empiriuli sixSireebi ( f ), 

romelTa mosworebisaTvis anu Teoriuli sixSireebis 

( f  ) gaangariSebisaTvis gamoviyenoT normaluri 

ganawileba da Semdgom SevafasoT, ramdenad emorCileba 

mocemuli Tanabarintervaliani variaciuli mwkrivi 

SerCeuli ganawilebis kanons. CvenTvis ukve cnobili 

meTodebis gamoyenebiT gaviangariSoT saSualo 

ariTmetikuli ( x ) da saSualokvadratuli gadaxra ( ). 

gaangariSebis Sedegad saSualo ariTmetikuli Seadgens 

95%–s, xolo saSualokvadratuli gadaxra 6.5%-s. 

rogoc zamoT iyo naCvenebi, ( f  ) Teoriuli sixSireebis 

gaiangariSeba gantolebiT:

f   
W i 

( t), 


sadac W   _muSebis ricxvia, 

xolo  i _intervalis sidide. 

maSasadame, mudmivi Tanamamravli 

 
(7.56)
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intervalis 

Sualedi, x 

empiriuli 

sixSireebi 

f 

t  
 x x 


1 Teoriuli 
sixSireebi 

f   91 (t) 

f  f 
f 

80 

84 

88 

92 

96 

100 

104 

108 

4 

8 

21 

27 

36 

28 

19 

5 

-2.3 

-1.6 

-1.07 

-0.46 

0.15 

0.78 

1.38 

2.0 

0.0283 

0.1109 

0.2251 

0.3589 

0.3945 

0.2943 

0.1539 

0.0540 

2.6 

10.2 

20.6 

32.7 

36.0 

26.8 

14.1 

5.0 

0.754 

0.474 

0.007 

0.995 

0 

0.053 

1.702 

0 

 148   148 3.985 

 

cxr.   

 

W i 
 

148 4 
 91.

 
          6.5 

movitanoT cxrili, romelSic gveqneba Teoriuli 

sixSireebis, agreTve Tanadobis kriteriumebis 

gaangariSebisaTvis saWiro monacemebi.
 

 
 (t ) 

cxrili #10 
 

2

 
 
 
 
 
 
 
 
 
 
 
 

 
Tavisuflebis xarisxis (8-2=6) da  -s 0.05

 

mniSvnelobisaTvis  
2       

 12.59 -s. radgan 
2 

faqt. 

2 

cxr.

(3.985<12.59), amitom 1-0.05=0.95 albaTobiT SeiZleba 

vamtkicoT rom mocemuli empiriuli ganawileba 
emorCileba normaluri ganawilebis kanons. 

igive Sedegs vRebulobT romanovskis kriteriumiT, 
 

2 
k      3.985 6    2.015 

                            0.582
2k            2  
6 

3.46               
,

 
 
 
 
 

1t-s – mniSvnelobaTa Sesabamisad specialuri cxrilidan (ix.



168 168 
 
 
 

danarTi 1) napovnia  (t ) mniSvnelobani
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rac naklebia 3-ze, e.i. empiriul da Teoriul sixSireebs 
Soris gansxvaveba araarsebiTia. maSasadame, mocemuli 

variaciuli mwkrivi emorCileba normaluri ganawilebis 
kanons. 

kolmogorovis   (~lambda‘) Tanadobis kriteriumis 

gasaangariSeblad moviyvanoT cxrili: 
cxrili #11 

 

 
f 

 
f 

nazardi jami  
F  F empiriuli 

F 

Teoriuli 

F 

4 

8 

21 

27 

36 

28 

19 

5 

2.6 

10.2 

20.6 

32.7 

36.0 

26.8 

14.1 

5.0 

4 

12 

33 

60 

96 

124 

143 

148 

2.6 

12.8 

33.4 

66.1 

102.1 

128.9 

143 

148 

1.4 

0.8 

0.4 

6.1 

6.0 

4.9 

0 

0 
 

  
  D   

 
  6.1   

 0.5 
W       148

 

axla 
 

P( )  P(0.5) cxrilSi (ix. danarTi 6) vipovoT

albaToba, rac Seadgens: P(0.5)  0.9639

maSasadame, Tamamad SeiZleba vamtkicoT, rom gansxvaveba 
Teoriul da empiriul sixSireebs Soris araarsebiTia 
anu SemTxveviTi. 

 
11. variaciuli mwkrivis ganawilebis 

formis statistikuri Seswavla 

 
variaciuli mwkrivis ganawilebas ori forma gaaCnia: 

simetriuli da asimetriuli. simetriuli ganawileba 
ewodeba x   SemTxveviTi sididis iseT ganawilebas,
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romelSiac ganawilebis centridan Tanabrad daSorebuli 
nebismieri ori variantis wonebi erTmaneTis tolia. 

zemoT fexsacmelebis zomebisa da am zomebis mixedviT 

qalebis procentuli urTierTdamokidebuleba 

ganawilebis mrudis saxiT gamovsaxeT, romelsac 

simetriuli forma aqvs. zogadad ganawilebis mrudi 

ewodeba variaciuli mwkrivis variantebsa da   maT 

wonebs Soris urTierTdamokidebulebis  uwyveti 

xazis grafikul gamosaxulebas. ganawilebis mruds, 

romelic agebulia empiriuli (faqtobrivi) masalebis 

mixedviT, SeiZleba hqondes poligonis an histogramis 

saxe, rac texili xaziTaa warmodgenili. Tu empiriul 

monacemebs gavanTavisuflebT SevTxveviTi feqtorebis 

gavlenisagan da maT safuZvelze avagebT ganawilebis 

mruds, maSin miviRebT ganawilebis Teoriul mruds, 

romelic asaxavs variantebis mniSvnelobebsa da maT wonebs 

Soris urTierTdamokidebulebis kanonzomierebas. 

simetriuli ganawileba TavisTavad SeiZleba iyos 

normaluri da eqscesuri formis. rogorc me-17 da me- 

18 naxazebidan Cans, normaluri simetriuli ganawilebis 

mruds wveri normaluri kuTxiTaa warmodgenili. Tu 

maxvili kuTxiTaa warmodgenili, maSin mas ewodeba 

eqscesi zemo nawilSi, xolo Tu blagvi kuTxiTaa 

warmodgenili _ eqscesi qvemo nawilSi. eqscesis 

xarisxs maTematikur statistikaSi zomaven meoTxe rigis 

centraluri normirebuli momentiT (sxvadasxva rigis 

centraluri momentebi ix. am Tavis me-7 paragrafSi). 

centraluri momentebis safuZvelze maTematikur 

statistikaSi gaiangariSeba Sesabamisi rigis 

centraluri normirebuli momentebi (saerTod 

ganawilebis momentebi-sawyisi, pirobiTi, centraluri 
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rogorc I, ise II da III rigis damuSavebulia rusi 

maTematikosis p. l. CebiSevis da Semdgom normaluri 
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4 



ganawilebisaTvis gamoyenebul iqna a. a. markovis mier). 
maTematikur statistikaSi kvadratuli fesvi meore 

 

   ( x  x )2  f 


                      
rigis centraluri momentidan   


 f         ,

 

romelsac sxvagvarad saSualo kvadratuli gadaxra 

( ) ewodeba miRebulia standartad. mis mimarT 

TiToeuli rigis centraluri momentis SefardebiT 

da Sesababamis xarisxSi ayvaniT vRebulobT Sesabamisi 

rigis normirebul cenrtalur momentebs. Tu maT 
aRvniSnavT z - simboloTi, maSin miviRebT: 

 

a) sawyisi normirebuli centraluri momenti: 

z   
( x x ) f  

:   0 :   0 
1                

 f 

b) meore rigis normirebuli centraluri momenti:

 
z2  

 

( x x ) 2  f  
:  

2  
 1 

 f

g) mesame rigis normirebuli cenraluri momenti:

 
z3  

 

( x x ) 
3  

f  

 f 

 
:  

3
 

 

M 3 


 

3

d) meoTxe rigis normirebuli centraluri
 

 

momenti: 

 

( x x ) 
4  

f  
z4  

 f 

 

:  
4  
 

M   
 

4
 

 

M 4
normaluri ganawilebisaTvis z4   

 4 
 3 .   amitom

normalur ganawilebasTan SedarebiT sxva saxis
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M 4 

ganawilebis eqcess angariSoben formuliT: Ex   
 4 

 
 3 ,

romelsac ewodeba eqcsesuri ganawilebis maCvenebeli. 

Tu Ex   0 , maSin saqme gvaqvs zemodan eqccsesTan, Tu

Ex   0 -normalur ganawilebasTan, xolo Tu 

qvemo eqcsesTan gvaqvs saqme. 

 

Ex   0 , maSin

grafikulad es SemTxvevebi ase gamoisaxeba: 
 

 

E
x  
 0  zemo eqcsesi 

 

 

E
x  
 0  normaluri 

 

 

Ex   0  qvemo eqcsesi 

 

 
 
 

X 
 

nax.19 ganawilebis eqcsesi 
 
 

asimetriuli ganawileba ewodeba iseT ganawilebas, 
romlis drosac variaciuli mwkrivis centridan 
marjvniv an marcxniv arsebuli variantebi erTmaneTisagan 
gansxvavebuli wonebiT gamoirCevian. amitom asimetriuli 
ganawilebac ori saxisaa: marjvniv asimetriuli da 
marcxniv asimetriuli. asimetriis yvelaze zogadi 

 

M 3
maCvenebelia z3   

 3 
 3 , romelic normaluri

 

 

ganawilebisaTvis udris nuls 

 

M 3 

z3   
 3 

 

  
0  

 0 . Tu 

 
3
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z3   0 , maSin im variantebs aqvs meti wona, romlebic 

saSualo aritmetikulis marjvniv mdebareoben da 

grafikuladac marjvniv aqvs grafiks ufro grZeli

frTa, Tu z3  0 , maSin aseTive mizezebiT marcxniv

asimetriasTan gvaqvs saqme. grafikulad es maCveneblebi 
ase gamoisaxeba: 

Y 
 

z3>0 

z3=0  
 

 
z3<0

 
 
 
 
 
 
 

0                                                  X 
nax.20 ganawilebis asimetria 

 

M 3
asimetriis koeficienti z3   

 3 
ara marto

asimetriis arsebobis, aramed misi arsebiTobis an 
araarsebiTobis kargi maCvenebelia. saerTod miRebulia

statistikaSi, rom Tu z
3   
aWarbebs 0,05-s, maSin asimetria

mniSvnelovania anu arsebiTia da Sesaswavli niSnis 
ganawileba generalur erTobliobaSi arasimetriulia. 
statistikaSi arsebobs, agreTve, ufro martivi 

formulebi, romelTa gamoyenebiT gaizomeba asimetria 
ganawilebaSi. aseTia, magaliTad, asimetriis  pirsonis 
koeficienti:

 x x 
K           

mod
 

x                


 

 

(7.61)    an 
 x x 

K           
med

 
x               



 

 

(7.62)
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sadac - K 
x 
asimetriis koeficientia;

 

x, xmod 
 

da xmed 
 

-Sesabamisad saSualo ariTmetikuli,

moda da mediana, 

 -saSualokvadratuli gadaxra. 

Tu K x   0 - variaciuli mwkrivi simetriulia; 
 

K x   0 gvaqvs marcxenamxrivi asimetria;
 

K x   0 
 

gvaqvs marjvenamxrivi asimetria.

arsebobs agreTve lindbergis asimetriis koeficienti: 

K x     50 ,                    (7.63) 

sadac  -variantebis im raodenobis xvedriTi wilia 

procentobiT variantebis saerTo raodenobaSi, romlebic 

metia TavianTi sididiT saSualo ariTmetikulze. 50 igive

maCvenebelia simetriuli ganawilebisaTvis. aqac Tu K z   0 ,

ganawileba simetriulia, Tu K x   0  an K x   0 , gvaqvs

Sesabamisad marjvenamxrivi da marcxenamxrivi asimetria. 
asimetriisa da eqcsesis maCvenebelTa gasaangariSeblad 

movitanoT martivi magaliTi. q. Tbilisis erTerTma 
supermarketma winasaaxalwlo dRes gahyida 1 laris 
fasis mqone saqoneli 200 erTeuli, 2 laris –300 
erTeuli, 3 laris – 220 erTeuli, 4 laris – 180 
erTeuli, 5 laris 100 erTeuli. 

 
am monacemebiT SevadginoT cxrili: 

cxrili #12 
 

x f xf x  x ( x  x ) 2  f ( x  x )3  f ( x  x) 4  f 

1 

2 

3 

4 

5 

200 

300 

220 

180 

100 

200 

600 

660 

720 

500 

-1.68 

-0.68 

+0.32 

+1.32 

+2.32 

564.4 

138.7 

22.5 

313.6 

538.2 

-948.3 

-94.3 

7.20 

413.9 

1248.7 

1593.1 

64.1 

2.30 

546.3 

2896.9 

  f  1000  xf  2680 x  x  160 ( x  x )
2  

f  1577 ,4 (x  x)
3  

f  627 ( x  x ) 4  f  5102 ,7 
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am cxrilis safuZvelze saSualo ariTmetikuli 

x  
xf  

 
 2680 

 2.68 -s, saSualo kvadratuli gadaxra 
 f      1000 

 

anu standarti  
( x  x )

2  
f 


 f 

1577.4 

1000 

 

 1.25 , moda,

xmod  2 (radgan mas yvelaze meti wona (300) aqvs

variaciul mwkrivSi. mesame rigis centraluri momenti

 
( x x ) 

3 
 f  

M 3  
 f 

 

 
 627  


1000 

 

 

0.627

M 3 

da z3   
 

3
 

 
0.627 
1.25

3
 

 
0.627 
1.95 

 

 0.32

mesame rigis normirebuli momentia.
 

( x x ) 4  f  
M 4                      

 f 

 

5102.7 

1000 

 

 

 5.10

 

meoTxe rigis centraluri momenti, xolo
 

M 4 

z 

 

 5.10 
 

5.10 
 

 

2.1
4   

 
4
                    

1.25
4        

2.44

meoTxe rigis normirebuli momentia. 

am monacemebis mixedviT asimetriis pirsonis
 

 

koeficienti 

 

 

K x  

 

 x xmod. 



 

 
 2.68 2.0 

1.25 

 

 

 0.54 . es niSnavs,

 

rom  asimetria aris marjvenamxrivi (radgan 
 

K x   0 )

da ara didi. amave Sedegs iZleva lindbergis asimetriis

koeficienti: K x     50  60  50  10  0
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(  
 3 4 5 

100  60%) , rac niSnavs, rom asimetria 
5 

dadebiTia, e. i. marjvenamxrivi.

ganawilebis eqcsesi E 
x  Z 4    2.1  3  0.90 .   r a dg a n 



 

 

Ex   0 , amitom eqcsesi dabalsimaRliania. 
 

 

 
 

 

 

 

 

 

13. variaciuli mwkrivis koncentraciis 

maCvenebelebi 
 

variaciuli mwkrivis koncentracia ewodeba mis 
maCvenebelTa,  variantebisa  ( x ) da maTi wonebis 

( f ) Tavmoyras, ganawilebas, ama Tu im wertilSi. 

sailustraciod movitanoT konkretuli magaliTi 

sabazro ekonomikaze gardamavali periodisaTvis 

damaxasiaTebeli situaciidan: 
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privatizebuli qoneba mesakuTreTa mixedviT (cifrebi 
pirobiTia) 

cxrili #15 
 

pr ivat izebul i qo nebis 

int er val ebi (aT as l ar ebSi) 

mesaku Tr eT a r ao denoba (%%- 

o biT j amis mimarT ) 

10.0 

10-20 

20-30 

30-4 0 

40-50 
50-ze met i 

30 .0 

32 .0 

20 .0 

s0 .0 

5.0 

3.0 

sul 100.0 

rogorc cxrilidn Cans, qonebis didi nawili (50.0 
aTas meti Rirebulebis) koncentrirebulia, Tavmoyrilia 
mesakuTreTa mcire jgufis (3%) xelSi. maSasadame 
ganawileba metismetad uTanabroa. mocemuli uTanabroba 
exeba privatizebuli qonebis mepatroneebs. miT umetes 
uTanabro iqneba es maCvenebeli mTeli mosaxleobis mimarT, 
romelTa didi da mniSvnelovani nawili saqarTveloSi 
saerTod qonebis gareSe, Rarib-Ratakad darCa. 

mesakuTreTa mixedviT privatizebuli qonebis Tanabari 
ganawilebis SemTxvevaSi mesakuTreTa 3%_is xelSi 
qonebis 3% unda moxvedriliyo, 5%-is xelSi qonebis 

5%, 10%-is xelSi – 10% da a.S. 

socialur-ekonomikuri movlenebisa da procesebis 
maCvenebelTa araTanabari ganawilebis mravali magaliTia 
msoflios rogorc ganviTarebuli ise ganviTarebadi 
sabazro ekonomikis qveynebSi. aseTia, magaliTad, 
mosaxleobis Semosavlebi, danaxarjebi, privatizebuli 
qoneba da a.S. 

msoflio ekonomikur-statistikur Teoriasa da 
praqtikaSi aseT ekonomikur maCvenebelTa grafikuli 
gamosaxvisaTvis cnobilia lorencis mrudi. am mrudis 
asagebad saWiroa gvqondes qonebisa da mesakuTreTa
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xSiradobani1 koeficientebis saxiT da maT safuZvelze 
gaangariSebuli xSiradobaTa kumuliaturi anu nazrdi 
jamebi. rogorc cxrilidan Cans, mesakuTreTa procentebia 

30%, 32%, 20%, 10%, 5%, 3%, maTi Sesabamisi xSiradobani: 

0.30, 032, 0.20, 0.10, 0.05, 0.03. am xSiradobaTa kumuliaturi 
nazrdi jamebia 0.30, 0.62, 0.82, 0.92, 0.97, 1.0. privatizebuli 
qonebis xSiradobaTa gasaangariSeblad jer mocemuli 
intervaluri variaciuli mwkrivi unda daviyvanoT 
diskretul anu wyvetil variaciul mwkrivze, risTvisac 
intervalis qveda da zeda mniSvnelobaTa jams vyofT 
orze. (amasTan radgan mocemuli intervaluri variaciuli 
mwkrivi Riaa rogorc qvemodan, ise zemodan, saWiroa 
qveda intervalad miviCnioT 1-10 aTasi lari, xolo 
zeda intervalad 50-60 aTasi lari). gveqneba diskretuli 
variaciuli mwkrivi: 5,15,25,35,45,55. Sesabamisi 
xSiradobani iqneba: 

 

                   5                    
 

  5   
 0.03;

5  15  25  35  45  55 180

 15  
 0.08, 

 25  0.14, 
 35  0.13, 

 45  0.25, 
 55 

 

 0.30.
180 180 180 180 180

 

maTi Sesabamisi kumuliaturi nazrdi jamebia 

0.03,0.11,0.25,0.44,0.70, 1.0. maSasadame miviReT: 
privatizebuli qonebis kumuliaturi xSiradobani ( x ) 
0.03, 0.11, 0.25,0.44, 0.70, 1.0. mesakuTreTa Sesabamisi 

xSiradobani ( f ) 0.30,0.62, 0.82,0.92,0.97,1.0. Tu 

mesakuTreTa kumuliatur xsiradobebs gadavzomavT 

dekartes marTkuTxa koordinatTa sistemis abscisTa 
 
 

1statistikaSi xSiradobani ewodeba statistikuri erTobliobis 

TiToeuli nawilis uSualo Sefardebas mTlian erTobliobasTan. 

Cvens mier zemoT motanil magaliTze 3%-is Sesabamisi xSiradoba 

iqneba 0.03, 5%-is 0.05, 8%-is 0.08 da a.S.



181 181  

 
 

RerZze, xolo privatizebuli qonebis Sesabamis maCveneblebs 
ordinatTa RerZze, miviRebT lorencis cnobil mruds: 

V 
 

k 

 
a 

 

 
 

c 
b 

 
0       x

1                
x

2 

S1    l 

d 

S2 

 
x

3                    
x

4 

 

 
 
 
 
x5                

N

nax. 22 lorencis mrudi 

 
Tanabari ganawilebis SemTxvevaSi abscisTa da 

ordinatTa RerZebidan aRmarTuli perpendikularebis 
gadakveTis wertilebi ganlagdeboda OK   RerZze 
(diagonalze). rac ufro scildeba obcdea  lorencis 
mrudi ok diagonals, miT ufro Rrmavdeba ganawilebis 
uTanabroba. amitom uTanabrobis maCveneblad miCneulia 
mrudis mier diagonalis qvemod moWrili S

1 
farTobis 

da  m Tl ia ni  OKN     sa m k uT xe di s  f ar To bT a  
 

    S     
urTierTSefardeba       1        . am Sefardebis safuZvelzea 

 S1 
 S 

2 

gaangariSebuli jinis koeficienti, romelsac 
ekonomikaSi farTod iyeneben ganawilebis uTanabrobis 
anu koncentraciis gasazomavad. Tu Sefardeba anu konce- 

 

K        
    S1  

ntraciis (diferenciaciis) koeficienti konc 
S1  S2

nulis tolia, e.i. OK diagonalidan qvemoT moWrili 
farTobi ar arsebobs, maSin Sesaswavli niSnis 

ganawileba erTobliobaSi Tanabaria. rac ufro izrdeba, 

OK diagonalidan qvemoT moWrili farTobi, miT ufro
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1 

 

K        
    S1  

koncentraciis koeficienti ( konc 
S1  S2 

) uaxlovdeba

erTs. es imas niSnavs, rom izrdeba variacliuli niSnis 
koncentarciis xarisxi da Cvens magaliTze, qonebis sul 
ufro da ufro meti nawili koncentrirdeba erT 
mesakuTreTa xelSi. 

koncentraciis jinis koeficientis gasaangariSebeli 
saboloo formulis misaRebad vnaxoT ras warmoadgens

ONK  samkuTxedis mTliani S
1 
 S

2 farTobi. is OVKN

oTkuTxedis farTobis naxevaria. imdenad, ramdenadac 

abscisTa da ordinatTa RerZze gadazomili maCveneblebis 

maqsimaluri mniSvnelobani erTis tolia, e. i. am 

oTkuTxedis farTobic erTis toli iqneba da OKN 

samkuTxedis farTobi 1/2is tolia. Tu zemoT motanil 

formulaSi CavsvamT am mniSvnelobas, miviRebT: 
 

K        
    S1        

 S1   2Skonc 
S1  S2         

1 

2 

1 .         (7.66)

 

Tu S1 
-s gamovsaxavT 

 

S 2      
farTobiTa da OKN

samkuTxedis mTliani farTobis (1/2) safuZvelze gveqneba
 

S   
 1 
 S

  
(7.67)

1        
2      

2
 

SevitanoT es mniSvneloba koncentraciis koeficientis 

( Kkonc  2S1 ) mniSvnelobaSi, gveqneba: 
 

Kkonc 

 

 2S1 


 2    S 
 2 


2   1 


 

2S 2

Kkonc  1 2S2
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2 
axla vnaxoT ra aris S farTobi? Tu davakvirdebiT

naxazs, advilad SevamCnevT, rom S2   
farTobi dafarulia

geometriuli sxeulebiT. aqedan pirveli (koordinatTa 
sistemis centrTan) marTkuTxa samkuTxedia, xolo

danarCeni marTkuTxa trapeciebia, romelTa fuZeebia x
1
b

(pirveli trapecia), 
 

x2 c (meore trapecia), x3 d (mesame
 

trapecia), 
 

x4l 
 

(meoTxe trapecia), 
 

x5 a 
 

(mexuTe trapecia),

da Nk   (meeqvse trapecia). am trapeciebis simaRleebia

Sesabamisad x
1 
x

2 
, x

2 
x

3 
, x

3 
x

4 
, x

4 
x

5 
, x

5 
x

n 
. maSasadame, Tu

gamovTvliT aRniSnuli geometriuli sxeulebis

(gaangariSebis gamartivebisaTvis samkuTxedi ox1b

CaTvaloT trapeciad, romlis erT-erTi fuze nulis 
tolia, rac SegviZlia, radgan gaangariSebis teqnologias

da Sedegebs ar cvlis) farTobebs, maTi jami S2   
farTobi

iqneba. amis gaangariSeba ki Tavisuflad SegviZlia, vinaidan 

zemoT CamoTvlili trapeciaTa simaRleebi da fuZeebi 

CvenTvis ukve cnobilia. kerZod, abscisTa RerZze Cven 

gadavzomavT mesakuTreTa procentebs xSiradobaTa saxiT.

amitom ox1 
, monakveTi (simaRle) udris 0.30-s, x1 x2   0.32 ,

x2 x3   0.20 , x3 x4   0.10 , x4 x5   0.05 , x
5 
x

N  0.03

ordinatTa RerZze gadazomilia privatizebebuli qonebis

kumuliatiuri xSiradobani. amitom, x
1
b monakveTi udris

0.03-s, x2 c  0.11, x3d  0.25 da a.S. elementaluri

maTematikidan cnobilia, rom trapeciis farTobi fuZeebis 
naxevarjamisa da simaRlis namravlis tolia. aqedan

gamomdinare, zogadad S2 
farTobi ase SeiZleba gamovsaxoT:
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1                   1                          1                       1  n 

S2      h1 (l0   l1 )     h2 (l1  l2 )  ...     hn (ln 1  ln )      hi (li 1  li ) 

2                   2                          2                       2 i 1

 

sadac 
 

h1 , h2    
da hn 

 

trapeciebis simaRleebia, xolo

l0 (l0   0) 
 

da a.S. J
i
– trapeciaTa fuZeebia.

Tu mocemul gamosaxulebas SevitanT koncentraciis 

koeficientis 1  2S2  formulaSi, miviRebT: 
 

1  n                                                n 

Kkonc  1 2S2   1  2 
2 
 hi (li 1  li )  1   hi (li 1  li )
i 1 i 1

 

n 

Kkonc  1   hi (li 1  li ) 
i 1 

es formula variaciuli mwkrivis aTwiladebiT 
gamosaxul maCveneblebSi (variantebis mniSvnelobani– x 

da wonebi– f ) ase gamoisaxeba:

K konc  1   hi xi 1  xi 
 

(7.69)

esaa swored koncentraciis jinis  koeficienti. 
Tu am formulaSi Cvens monacemebs CavsvamT, miviRebT: 

 

Kkonc  1  [0.30(0  0.03)  0.32(0.03  0.11) 

 0.20(0.11  0.25)  0.10(0.25  0.44) 

 0.05(0.44  0.70)  0.03(0.70  1.0)]  1  0.306  0.694 

K konc.  0.694 anu 69.4%.

Zalian xSirad jinis koeficienti gamoiyeneba 
mosaxleobis Semosavlebis, danaxarjebis koncentraciis 
da difernciaciis gasazomavad. am miznebisaTvis Cveni 
rekomendaciiT1 umjobesia gamoviyenoT SedarebiT martivi 

 
1Cvens mier (avtori) jinis koeficientis modificirebuli formulebi 

miRebulia mosaxleobis Semosavlebis mixedviT kvartiluri, 

deciluri da percentiluri ganawilebisaTvis. 
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K       
2 

formulebi. kerZod mosaxleobis Semosavlebis an 
danaxarjebis kvartiluri jgufebis mixedviT 

 

4

ganawilebisaTvis K konc  1  0.25li 1  li , 
i 1 

deciluri

j gu fe bi s     m i xe dv iT     g an aw il eb is aT vis  
 

10 

K konc  1  0.10 li 1  li 
, xolo percentiluri jgufebis 

i 1
 

 

mixedviT ganawilebisaTvis 

 
100 

K  1  0.01 li 1  li  . 
i 1

koncentraciis jinis koeficienti SeiZleba 

gamoyenebul iqnas mravali variaciuli mwkrivis 

maCvenebelTa ganawilebis uTanabrobis gasazomavad. magram 

umTavresad is sabazro ekonomikis pirobebSi mosaxleobis 

Semosavlebisa da danaxarjebis diferenciaciis 

(koncentraciis) gasazomavad gamoiyeneba praqtikulad. 

rac Seexeba produqciis warmoebisa da realizaciis, 

agreTve sabanko bizness, aq msgavsi amocanebis gadawyvetisas 

statistikosebi upiratesobas SedarebiT martiv meTodebs 

aniWeben. maT Soris gamoiyofa herfindalisa da 

rozenbliutis koeficientebi. gerfindalis 

koncentraciis gaangariSebis formula Semdegi saxisaa: 


konc      

x 
 (7.70)

 x 

sadac x –variaciuli mwkrivis variantis mniSvnelobaa. 
rozen bliutis mier ki SemoTavazebulia Semdegi 

 

1
formula: Kkonc.  

2  id  1 (7.71)

sadac i – obieqtebis nomeri (firmis, sawarmos, qarxnis,
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 4 



2 2 2 2 

fabrikis, mewarmis da sxv.) 

d –obieqtis xvedriTi wili erTobliobaSi. 

gaviangariSoT es koeficientebi komerciuli bankebis 

aqtivebis safuZvelze. 

 
komerciuli  bankebis aqtivebi 

(mln aSS dolari) 
 

komerciuli 
bankebis ricxvi 

aqtivebi (mln. 
dolari) 

20 
30 
40 

60 

20.5 
100.5 
1200.0 

2000.0 

sul 150 3321.0 

herfindalis koncentraciis koeficienti:
 

 20.5 

        

 

 100.5  

            

 

1200.0 

            

 

2000.0 

            

 
 0.401

K       



  
 
   

 
   

 
                          

.
konc 

 3321   3321.0   3321.0   3321.0 

rozenbliutis koeficienti: 
 

K konc  
                                1                                 



2

1 
2000 

2 
1200  3 

100.5 20.5 
              1

  3321 3321 3321 3321 

 
                            1                             


 2000 

2
 3321 

2400 


3321 

301.5 


3321 

82.0 
  1 

3321 

 
                          1                           

 
   1    

 0.286
2(0.602  0.722  0.09  0.02)  1 3488

 

rogorc Cans, am or koeficients Soris mniSvnelovani 
gansxvavebaa, rac maT erTerT naklze mianiSnebs. amitom 
Tavisi praqtikuli mniSvnelobiT koncentraciisa da 
diferenciaciis maCveneblebs Soris mainc jinis 
koeficienti sargeblobs SedarebiTi upiratesobiT. 
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Tema V. korelaciur-regresuli1 

analizi ekonomikasa da biznesSi 
 

 

1. movlenaTa Soris urTierTkavSiris 

formebi da saxeebi 
nebismieri movlenis ada procesis Rrma ekonomikuri 

analizi, agreTve optimalur biznesmenur da menejmentur 
gadawyvetilebaTa miReba moiTxovs iseTi mZlavri 
meTodebis gamoyenebas, rogoricaa korelaciuri, 
regresiuli da maTTan dakavSirebuli mecnieruli aparati. 
amitom statistika sazogadoebriv-ekonomikur movlenebsa 
da procesebs ganixilavs ara izolirebulad, aramed 
maT mWidro urTierTkavSirSi. TiToeuli movlenis 
ganviTareba gavlenas axdens sxva romelime, masTan 
dakavSirebuli movlenebisa da procesebis ganviTarebaze, 
an kidev piriqiT. amitom movlenaTa Soris 
urTierTkavSiris ganxilvisas gamoyofen faqtorul 
(movlenebi, romlebic moqmedeben sxva movlenebis 
ganviTarebaze) da saSedego (movlenebi, romelTa ganviTareba 
mocemul SemTxvevaSi ganpirobebulia sxva, maTzed moqmedi 
movlenebisa da procesebis ganviTarebiT) niSnebs. 

statistika erTimeorisagan ganasxvavebs movlenebs 
Soris urTierTkavSiris or formas: funqciursa da 
korelaciurs, anu statistikurs. 

funqciur kavSirs sxvagvarad srul kavSirs uwodeben. 
am formis SemTxvevaSi faqtoruli niSnis TiToeul 
mniSvnelobas Seesabameba saSedego niSnis mxolod erTi 
mniSvneloba. is erTnairi ZaliT gamovlindeba yvelgan 

 
1sityva `korelacia~ laTinuri sityva Correlatio   –isganaa 

warmoSobili da niSnavs urTierTdamokidebulebas, Sefardebas, xolo 

sityva – regresi, laTinuri sityva – Regressus-isganaa warmoSobili 

da niSnavs ukusvlas, daqveiTebas, progresis sapirispiros.
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da yvela SemTxvevaSi. aseTia, magaliTad, kavSiri wris 
farTobsa da radiuss Soris, an wrexazis sigrZesa da 
radius Soris, biznesSi sanardo anazRaurebaze myofi 
muSis xelfassa da gamoSvebul produqcias Soris kavSiri 
da sxv. radiusis cvalebadoba (mozezobrivi movlena 
anu faqoruli niSani), yovelTvis, yvelgan da erTi da 
imave ZaliT iwvevs wrexazis sigrZis an wrexazis 
farTobis (saSedego movlenebi) cvalebadobas. funqciur 
kavSirs umTavresad adgili aqvs sabunebismetyvelo 
movlenebsa da procesebSi. sazogadoebriv-ekonomikur 
movlenebsa da procesebSi ki sxva formis kavSiri 
SeimCneva. aq erTi movlenis cvalebadoba meoreze 
moqmedebs ara erTobliobis yvela konkretuli 
erTeulisaTvis, SemTxvevisaTvis, aramed saerTod, 
saSualod, dakvirvebis sakmarisi ricxvis pirobebisaTvis. 
aseTia, magaliTisaTvis, kavSiri Sromis nayofierebasa 
da muSebis kvalifikacias Soris, warmoebis moculobasa 
da produqciis erTeulis TviTRirebulebas Soris da 
a.S. muSebis kvalifikaciis amaRleba iwvevs Sromis 
nayofierebis gadidebas ara yvela konkretuli 
SemTxvevisaTvis, aramed saerTod, saSualod mTels 
qarxanaSi an dargSi. ratom xdeba ase? saSedego movlenis 
cvlileba damokidebulia mraval, maszed (zogjer 
urTierTsaw inaaRmdego) moqm edi faqtorebis 
ganviTarebaze. xdeba xolme ise, rom zogjer erTi 
faqtoris gavlenas gadafaravs sxva faqorebis 
zemoqmedeba da Sedegic ver gamoavlens mizez-Sedegobriv 
kavSir-urTierTobas. magram Tu ganvixilavT ramdenime 
SemTxvevas, maSin saSualod, saerTod yvela 
SemTxvevisaTvis miviRebT, rom mizezobrivi movlenis 
ganviTarebam gavlena moaxdina saSedego movlenis 
cvalebadobaze. magaliTad, sasuqebis Setanam miwis 
nakveTbze yovelTvis SeiZleba ar gaadidos mosavlianoba 
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(vinaidan SesaZlebelia mosavlianoba Seamciros cudma 
klimaturma pirobebma). magram saerTod, Tu aviRebT 
dakvirvebis did (sakmaris) ricxvs, maSin gamovlindeba 
kanonzomiereba: sasuqebis raodenobis gadideba (garkveul 
sazRvramde) iwvevs mosavlianobis gadidebas. 

arsebobs kavSirebis sxvadasxva saxeobani. maT Soris 
aRsaniSnavia pirdapiri da uku, wrfivi da arawrfivi, 
erTfaqtoriani da mravalfaqtoriani kavSirebi. 
pirdapiri kavSiris dros mizezobrivi faqtoris 
cvlilebis mimarTuleba (Semcireba an gadideba) emTxveva 
saSedego movlenis cvlilebis mimarTulebas. magaliTad, 
muSebis kvalifikaciis amaRleba an Semcireba gamoiwvevs 
Sromis nayofierebis amaRlebas an Semcirebas an piriqiT, 
Semcireba-gadidebas. ukukavSirebis SemTxvevaSi ki 
piriqiTaa. mizezobrivi movlenis gadideba iwvevs saSedego 
movlenis Semcirebas da Semcireba-gadidebas. magaliTad, 
warmoebis moculobis gadideba iwvevs produqciis 
erTeulis TviTRirebulebis Semcirebas da piriqiT. 

mizezobrivi faqtoris gadidebasTan erTad zojer 
mimdinareobs saSedego movlenis uwyveti gadideba an 
Semcireba, rasac ewodeba wrfivi kavSiris saxeoba da 
maTematikurad gamoisaxeba wrfivi gantolebiT

y  a0   a1 x, sadac y –saSedego movlenis raodenobrivi
 

gamosaxuleba, 
 

a0       da 
 

a1   
kavSiris gamomsaxveli

parametrebia da x  – mizezobrivi movlenis raodenobrivi 
gamosaxulebaa. 

arawrfivi kavSiris SemTxvevaSi mizezobrivi faqtoris 
gadidebisas saSedego faqtori diddeba an mcirdeba 
uTanabrod, zogjer cvlilebis mimarTuleba 
sawinaaRmdegoa. aseTi saxis kavSiri maTematikurad 
gamoisaxeba arawrfivi (parabola, hiperbola, maCvenebliani 
funqcia da a.S.) gantolebiT.
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zogjer saWiroa movaxdinoT saSedego movlenis 
ganviTarebaze moqmedi faqtorebis abstrahireba 
(garda erTisa) da ganvixiloT mxolod CvenTvis 
saintereso faqtoris gavlena. am SemTxvevaSi gvaqvs 
erTfaqtoriani saxeobis kavSiri. sxvagvarad aseT 
kavSirs uwodeben   wyvilad kavSirs, wyvilad 
korelacias. im SemTxvevaSi, Tu mravali faqtoris 
gavlenas vixilavT saSedego movlenis ganviTarebaze, 
maSin saqme gvaqvs mravalfaqtorul kavSirTan, 
mravlobiT korelaciasTan . 

statistikis erTerTi mTavari da mniSvnelovani 
amocanaa socialur-ekonomikur movlenebsa da procesebs 
Soris kavSiris korelaciur-regresiuli analizi. TviT 
korelaciur-regresiuli analizis Semqnelebad iTvlebian 
(f. galtoni (1822-1911) da l. pirsoni (1857-1936w). 
f. galtoni dainteresebuli iyo mamebisa da Svilebis 
simaRleTa Soris kavSiriT. man gamoikvlia 200-ze meti 
ojaxi. kvlevis Sedegebma aCvena, rom maRali mamebis Svilebi 
mamebTan SedarebiT naklebi simaRlis viTardebodnen, anu 
xasiaTdebodnen simaRlis regresiT, xolo dabali mamebis 
Svilebi, piriqiT ufro maRali simaRliT viTardebodnen 
mamebTan SedarebiT (aqedan warmodga regresiuli 
analizi). saSualod ki sazogadoebaSi Svilebis simaRle 
ufro metia, vidre mamebisa (es ki gamowveulia colebis 
sapirispiro (maRali an dabali) simaRliTa da sxva 
faqtorebiT). 

 
2. kavSiris Seswavlis statistikuri 

meTodebi 
 

movlenaTa Soris kavSiris formisa da saxeobis, 
raodenobrivi Tanafardobis dadgenisaTvis gamoiyeneba 
sxvadasxva xerxebi da meTodebi. maT Soris aRsaniSnavia 

 

190



192 192  

 
 

paralelur mwkrivTa, sabalanso, analizuri 

dajgu febis,  k orelaciu r-regresuli  da sxv. 

meTodebi. paralelur mwkrivTa Sedarebis meTodi 

gulisxmobs, rom mizezobrivi da saSedego movlenebis 

raodenobrivi gamosaxulebani Caiwereba erTmaneTis 

paralelurad. ase SeiZleba Caiweros, magaliTad, firmaSi 

muSebis saSualo Tanrigi da Sromis nayofierebis 

maCveneblebi, mosavlianoba da produqciis erTeulis 

TviTRirebuleba da a.S. Cawerili paraleluri mwkrivebis 

urTierTSedarebiT SeiZleba davadginoT kavSiris forma, 

saxeoba, agreTve kavSiris simWidrovis xarisxis 

maCveneblebi sxvadasxva koeficientebiT da a.S. 

sa balan so  meTodi  gulisxmobs resursebis 

moZraobis absolutur maCveneblTa urTierTdakavSirebuli 

sistemis Sedgenas. aseTia, magaliTad, materialuri balansebi, 

romlebic sqematurad SeiZleba warmovadginoT resusebisa 

da maTi gamoyenebis wyaroebis tolobiT: 
naSTi  periodis  dasawyisSi+Semosulobani= 

=danaxarjebi+naSTi periodis bolosaTvis. es 

balansi gviCvenebs materialuri resursebis moZraobis 

erTian process da axasiaTebs am procesis calkeul 

elementebs Soris kavSirsa da proporciebs. 

kavSirebis Seswavlis statistikur meTodebs Soris 

erT-erTi mniSvnelovania analizuri dajgufebis 

meTodi. es meTodi gulisxmobs ara marto dajgufebis 

gamoyenebas, aramed ganzogadebuli maCveneblebis 

gaangariSebas analizisaTvis. am meTodis gamoyenebiT 

movlenaTa Soris urTierTkavSiris gamovlenisaTvis 

saWiroa jer mizezobrivi movlenis mixedviT davajgufoT 

saSedego movlenis maCveneblebi. Semdeg ki TiToeuli 

jgufisaTvis gaviangariSoT saSedego movlenis saSualo 

an SeafardebiTi maCeneblebi. amis Semdeg SegviZlia 

saSedego movlenisa da mizezobrivi faqtoris
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cvlilebani erTmaneTs SevadaroT da gamovalinoT 
kavSiris xasiaTi, saxeoba, forma da raodenobrivi 
Tanafardobani. magaliTad, 24 firmis ZiriTadi fondebisa 
da gamoSvebuli produqciis Sesaxeb saangariSo 
periodisaTvis gvaqvs Semdegi monacemebi: 

 
cxrili #16 

 

 
firmis 
nomeri 
rigze 

f irmis Zirit adi kapit al is 
saSual o wl iuri 

Rirebul eba (ml n. l arobiT) 

prod uqcia saangariS o 
period Si, Sesadaris 

f asebSi (ml n . l arobiT) 
1 2 3 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

2 .0 
3.9 
3.3 
3.3 
3.0 
3.1 
3.1 
4 .4 
3.1 
5 .6 
3.5 
4 .0 
1.0 
7.0 
3.5 
4 .9 
2.8 
5 .5 
6.6 
2 .0 
4 .7 
2.7 
3.0 
6.1 

1.5 
4.2 
6.4 
4.3 
1.4 
3.0 
2 .5 
7.9 
3.6 
8.9 
2 .5 
2 .8 
1.6 
2 .9 
5 .6 
4.4 
2 .8 
9.4 
1.9 
2 .5 
3.5 
2.3 
3.2 
9.3 

 
 

ZiriTadi kapitalisa da gamoSvebuli produqciis 
RirebulebaTa Soris arsebuli kavSiris gamovlenisaTvis 
saWiroa firmebi davajgufoT ZiriTadi kapitalis 
Rirebulebis mixedviT (vTqvaT, 4 jgufad Tanabari 
intervalebiT). TiToeuli jgufisaTvis gaviangariSoT 
firmebis ricxvi, ZiriTadi kapitalis Rirebuleba sul 
da saSualod erT firmaze, produqciis Rirebuleba 
sul da saSualod erT firmaze, calkeuli jgufebis 

 
192



 

xvedriTi wili rogorc ZiriTadi kapitalis, aseve 
produqciis Rirebulebis mixedviT. 

wina masalidan gavixsenoT Tanaba-rintervaliani 
dajgufebis intervalis sididis (h) ganmsazRvreli 
formula:

 

 
 
 

Cvens magaliTze: 

h  
 xmax  xmin   

n

 
xmax   7.0 , 

 
xmin   1.0 , n  4 , h  

 7.0 1.0 


4 

 
1.5

I jgufSi moxvdeba firmebi, romelTa ZiriTadi 
kapitalis Rirebuleba aris 1.0 mln laridan 2.5 mln 
laramde, II jgufSi 2.5 mln laridan 2.5+1.5=4 mln 
laramde, III jgufSi 4.0 mln laridan 5.5 mln laramde, 
IV jgufSi 5.5 mln laridan 7.0 mln laramde. SevadginoT 
cxrili, sadac moTavsdeba yvela saZiebeli sidide. 

 

cxrili #17 
 

 
 
 
 
jgufebi 

 
f
i
r
me
b
is

 r
ic

x
vi
 

ZiriTadi 
kapitalis Rir. 
(mln. lari) 

saerTo 
produqcia 
(mln. lari) 

xvedriTi wili 
(%) 

 
s
u
l
 

 
er

T
 f

ir
ma
z
e 

 
s
u
l
 

 
s
aS

u
al

o
d
 

er
T
 f

ir
ma
z
e 

 
f
o
nd

eb
is

 
mi
x
ed

vi
T
 

s
ae
r
T
o
 

pr
o
d
u
qc

ii
s
 

mi
x
ed

vi
T
 

I 1.0-2.5 
II 2.5-4.0 
III 4.0-5.5 
IV 5.7-7.0 

3 
12 
5 
4 

5.0 
38.8 
24.0 
25.3 

1.6 
3.2 
4.8 
6.3 

5.4 
39.0 
31.0 
43.3 

1.8 
3.2 
6.2 
10.8 

5.3 
41.6 
25.8 
27.3 

4.5 
32.8 
26.2 
36.5 

sul 24 93.1 3.8 118.7 4.9 100.0 100.0 

rogorc Cans, ZiriTadi kapitalis Rirebulebis 

zrdasTan erTad izrdeba gamoSvebuli produqciis 

raodenoba saSualod erT firmaze. es imas niSnavs, rom 

ZiriTadi kapitalisa da gamoSvebuli produqciis 
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RirebulebaTa Soris arsebobs pirdapiri korelaciuri 

kavSiri. am maCveneblebis safuZvelze SegviZlia 

gaviangariSoT ZiriTadi kapitalis gamoyenebis doneebi 

firmebis jgufebis mixedviT. es doneebi gamoisaxeba 

kapitalukugebiT da gaiangariSeba produqciis gayofiT 

ZiriTadi kapitalis Rirebulebaze. es maCveneblebi 

gviCvenebs ZiriTadi kapitalis erT larze Seqmnili 

produqciis raodenobas . firmebis I jgufSi 

kapitalukugeba Seadgens 1.12 lars, II jgufSi – 1.0 

lars, III-Si – 1.55 lars, IV-Si 1.71 lars, mTeli dargis 

mixedviT – 1.27 lars. maSasadame, warmoebis moculobis 

gadidebasTan dakavSirebiT izrdeba ZiriTadi kapitalis 

gamoyenebis donec, rac metyvlebs msxvili warmoebis 

ekonomikur upiratesobaze. 
 

 
3. korelaciur-regresuli  analizis 

meTodebi 

 
k o re l a ci u r- re g re su l i  a n a l izi s  m eTodi 

gulisxmobs kavSiris adekvaturi amsaxveli modelis 

agebas da misi meSveobiT mizezobriv-Sedegobrivi kavSiris 

raodenobrivi Tanafadobis gaangariSebas. Tu movlenebs 

Soris kavSiri wrfivi formisaa, maSin is gamoisaxeba

wrfivi gantolebiT y  a0  a1 x
 

a0     da 
 

a1     
parametrebis gasaangariSeblad viyenebT

normalur gantolebaTa sistemas: 
 

na0  a1x  y 



a x  a x
2  
 xy 

 

 

 

 

(8.1)

0                1 
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tgd  a1 

gantolebaTa sistemis amoxsniT miviRebT a
0   

da a
1 

parametrebis mniSvnelobebs, romelTa daxmarebiT vadgenT 

empiriul gantolebas . rogoria parametrebis 

geometriuli da ekonomikuri Sinaarsi? Tu avagebT 

dekartes marTkuTxa koordinatTa sistemaze x-isa da 

y-is mniSvnelobebs, miviRebT: 
 

y 
 

 
 
 
 
 
 

tg  a
1

 

a0 

x 
 

nax.23. wrfivi gantolebis grafiki 
 

a0 geometriulad aris manZili koordinatTa centridan 

grafikuli gamosaxulebis ordinatTa RerZis

gadakveTamde. xolo a1 im kuTxis tangensia, romelsac

qmnis grafiki abscisTa RerZTan.

ekonomikurad a
0 aris saSedego movlenis raRac

sawyisi mniSvneloba, xolo a1    
gviCvenebs mizezobrivi

movlenis erTi erTeuliT cvlileba ramdeni erTeuliT 
Secvlis saSedego movlenas. 

zemoTmoyvanili gantolebiT gamoisaxeba, magaliTad, 
kavSiri Sromis nayofierebasa da muSebis kvalifikacias, 
mosavlianobasa da sasuqebis raodenobas Soris da a. S. 

zogjer movlenebs Soris kavSiri arawrfivia, maSin 
mas asaxavs hiperbola
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0 1 2 

 

y  a0 

 

parabola 

1 
 a1 x  a2 

x 
 
 

2
 

 
(8.2),

y  a0  a1 x  a2 x 

an maCvenebliani funqcia 

y  a a 
x 

(8.3), 
 

 

(8.4).
0   1 

hi perbolaruli kavSiris parametrebis gansa- 
zRvrisaTvis amoixsneba Semdegi normalur gantolebaTa 
sistema: 

 

               1

na0  a1 
x 
 y

 



a  
1 
 a  

 1  
  

 y 

 

 

(8.5),

0      
x     

1     
x

2              
x 

 

parabolis SemTxvevaSi: 

na  a x  a x 
2  
 y



a x  a x 
2  
 a x

3  
 xy

0                 1                    2 

       2                    3                    4               2
 

(8.6).

a0 x  a1x  a2 x  x  y
 

maCvenebliani funqciis SemTxvevaSi jer saWiroa 
gavawrfivoT galogariTmebis wesiT:

log a0  log a1 x  log y (8.7).

axla SegviZlia gamoviyenoT wrfiv gantolebaTa sistema

da vipovoT a0  da a1  
logariTmebi:

 

n log a
0 
 log a

1 
 x  log y 



 

 

(8.8).
log a0  x  log a1  x 2   log yx

antilogariTmebis daxmarebiT vi poviT a0   da a1
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parametrebis mniSvnelobebs. 

zemomoyvanili gantolebani asaxavs wyvilad 
korelacias. magram TiToeul movlenaze moqmedebs ara 
mxolod erTi faqtori, aramed mravali. am ukanasknel 
SemTxvevaSi saqme gvaqvs mravlobiT korelaciasTan, romlis 
gantoleba wrfivi damokidebulebis SemTxvevaSi aseTia:

y  a0  ax1  a2 x2  ...  an xn (8.10),
 

sadac x
1 
, x

2 
,..., x

n 

 

aris  y    saSedego movlenis

ganviTrebaze moqmedi faqrorebi. parametrebis 

gasaangariSeblad gvaqvs gantolebaTa sistema: 
 

na0  a1x1  a2 x2  ...  an xn   y
                    2

 

a0 x1  a1x1 



 

 a2 x1 x2   ...  an x1 xn    x1 y

........................................................ 
                                                             2

 
(8.11),

a
0 
x

n  
 a

1
x

1 
x

n  
 a

2 
x

2 
x

n  
 ...  a

n 
 x

n  yxn

 
x

i 
-s TiToeuli koeficienti gviCvenebs, ramdeni

 

erTeuliT Seicvleba 
 

y,   x
i 
-is erTi erTeuliT

cvalebadobisas da sxva faqtorebis fiqsirebuli 

mniSvnelobis SemTxvevaSi.
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4.  wyviladi korelacia da misi 

statistikuri Seswavla 
 

 

ekonomikaSi, biznessa da menejmentSi socilialur- 
ekonomikuri movlenebisa da procesebis statistikuri 
analizis SemTxvevaSi umeteswilad ganixilaven or 
movlenas Soris urTierTkavSirs. aseTi movlenebi da 
procesebi mravlad gvxvdeba socialur-ekonomikur 
sferoSi. magaliTad, kavSiri Sromis nayofierebasa da 
muSaTa kvalifikacias Soris (muSaTa kvalifikaciis 
amaRleba iwvevs Sromis nayofierebis gadidebas), kavSiri 
warmoebis moculobasa da produqciis erTeulis 
TviTRirebulebis Semcirebas (firmaSi, qarxanasa da 
fabrikebSi produqciis warmoebis moculobis gadideba 
iwvevs produqciis erTeulis TviTRirebulebis 
Semcirebas), kavSiri qveyanaSi danaSaulobaTa zrdasa da 
siRaribes Soris (siRaribis donis, siRrmisa da simwvavis 
gadideba adidebs sxvadasxva saxis danaSaulobaTa 
raodenobas qveyanaSi) da a.S. 

or movlenas Soris kavSirs uwodeben wyvilad 
k o r e l a c i a s ,    x o l o    a s e T i    k a v S i r e b i s 
statistikur  analizs–korelaciur  analizs. 

x S i r a d  w y v i l a d  k o r e l a c i a s  w y v i l a d 

regresias  uwodeben,  rac savsebiT dasaSvebia, 

vinaidan korelacia kavSiris formas asaxavs, 

xolo regresia kavSiris formis   gamomsaxveli 

gantolebaa . 
wyviladi  korelacia  anu regresia  SeiZleba 

iyos ori saxis: wrfivi anu sworxazovani  da 

arawrfivi anu mrudxazovani.   rogorc zemoT 
davinaxeT, pirvel SemTxvevaSi kavSiris analizuri

gamomsaxveli gantolebaa y  a0  a1 x , xolo meore 
 

1
SemTxvevaSi_hi perbola y  a0  a1

 

x 
an parabola
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Z i r i t a d i 
k a p i t a l i 

x 

6 8 1 2 . 5 1 9 2 2 . 5 2 7 . 5 3 0 4 0  4 5 .5 5 0 

x 1 x 2 x 3 x 4 x 5 x 6 x 7 x 8 x 9 x 1 0  

a m o S v e b u l i 
r o d u q c i i s 
m o c u l o b a 

y 

1 4 2 0 1 9 3 2 . 5 4 0  5 0 . 5 4 7 . 5 6 2 . 5 9 1 . 5 1 2 2 . 5 

y 1 y 2 y 3 y 4 y 5 y 6 y 7 y 8 y 9 y 1 0  

 

2 
y  a0  a1 x  a2 x . zogadad arawrfiv kavSirs xSirad

gamosaxaven naxevarloga-riTmuli funqciiT:

y  a0  a1 log x (8.18).

wyviladi korelaciis wrfivi da arawrfivi formebis 

gamosavlenad mravali meTodi arsebobs. maTgan 

gavrcelbulia ori: kavSiris formis gamovlenis 

grafikuli meTodi da vizualuri meTodi. grafikuli 

meTodi gulisxmobs empiriuli monacemebis safuZvelze 

Sesabamisi grafikis agebas. Tu grafiki sworxazovania, 

amboben, rom mocemuli wviladi korelacia wrfivi 

saxeobisaa, xolo Tu mrudxazovania – arawrfivi saxeobis. 

vi z ua lu ri  me To di  yvelaze martivia da 

gulisxmobs mizezobrivi da saSedego movlenebis 

ganviTarebis Seswavlas vizualurad, ganviTarebis 

daTvalierebas. Tu es movlenebi icvleba (izrdeba an 

mcirdeba) ariTmetikuli progresiiT, maSin ganviTareba 

wrfivi saxeobisaa, xolo Tu geometriuli progresiiT 

icvleba, maSin arawrfivi saxeobisaa: paraboluri, 
hiperboluri an maCveneblian-xarisxobrivi. 

 
firmis sawarmoTa ZiriTadi kapitali da gamoSvevuli 

produqcia (mln. lari) 
cxrili #18 

 

 
 
 

g 

 

 
rogorc Cans ZiriTadi kapitalis Rirebuleba da 

gamoSvebuli produqciis moculoba daaxloebiT 
ariTmetikuli progresiiT diddeba. amitom mocemul 
SemTxvevaSi wyviladi korelacia wrfivi formisaa. Cveni 
mosazrebis sisworis damtkicebis mizniT grafikuli
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meTodic gamoviyenoT. amisaTvis  dekartes marTkuTxa 
koordinatTa sistemis abscisTa RerZze gadavzomoT 
ZiriTadi kapitalis Rirebulebani, xolo ordinatTa 
RerZze – gamoSvebuli produqciis monacemebi. 
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nax. 24. ZiriTadi kaptalisa da gamoSvebuli 
produqciis urTierTdamokidebulebis grafiki 

 
naxazi naTlad gviCvenebs, rom maCvenebelTa Soris 

urTierTdamokidebulebis grafiki sworxazovania, radgan 
maTi wrfeze urTierTdamkveTi wertilebi faqtobrivad 
swor xazzea ganlagebuli an masTan miaxloebulia. amitom 
mocemul SemTxvevaSi ZiriTadi kaptalis moculobasa 
da gamoSvebuli produqciis urTierTdamokidebulebis 
analizuri forma SeiZleba wrfivi gantolebiT 

( y  a0  a1 x ) gamoisaxos. 

axla ismis kiTxva? ki magram ramdenad moqmedebs 

mizezobrivi movlenis ganviTarebis cvalebadoba saSedego 

movlenis ganviTarebis cvalebadobaze? rogoria maT 

Soris kavSiris raodenobrivi Tanafardobani? amisaTvis 

jer unda SevarCioT mocemuli empiriuli monacemebis 

ganviTarebis amsaxveli gantoleba. rogorc zemoT
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davinaxeT, Cvens magaliTze, ZiriTadi kaptalisa da 

gamoSvebuli produqciis urTierTkavSiri wrfivi

formisaa da gamoisaxeba wrfivi gantolebiT: ŷ  a0  a1 x ,

sadac ŷ - gamoSvebuli produqciis moculobis (saSedego 

movlenis) mosworebuli doneebia; 

x – ZiriTadi kapitalis Rirebuleba (mizezobrivi

movlena). a0 da a1 parametrebia, romlebic am or

movlenas Soris kavSiris raodenobriv Tanafadobaze 

mianiSneben. maSasadame, Cveni SemTxveva wyviladi koleciis

wrfivi saxeobis SemTxvevaa. a0 da a1 parametrebis

gasaangariSeblad zemoTmotanili gantolebaTa sistemebi 

mocemulia statistikaSi mzamzareuli formiT, rac 

zogjer gaugebrobas iwvevs. amitom mizanSewonilia 

vaCvenoT ra maTematikuri aparatis gamoyenebiT miiReba 

aseTi sistemebi. amosavali am sistemebis misaRebad 

aris umcires kvadratTa meTodi, romelic SeimuSava 

k.f. gausma (1777-1855) da romlis kriteriumia Semdegi

saxis gamosaxuleba: y  ŷ 2  
 min

sadac y  - saSedego movlenis empiriuli, faqtobrivi 

doneebia; 

ŷ – mosworebuli, Teoriuli doneebi. 

mosworebuli anu Teriuli doneebi ( ŷ ) iseTi 

maCveneblebia, romlebic aRmofxvris empiriuli doneebis 

naxtomiseburi ganviTarebis Wrel suraTs da warmoadgens 

mas mzardi an klebadi tendenciis suraTis saxiT. Cvens 

magaliTze, firmis sawarmoTa mier gamoSvebuli 

produqciis moculoba jer izrdeba (pirveli da meore 
doneebi), Semdeg mcirdeba (mesame done), Semdeg isev izrdeba 

da a.S. swored aseTi zigzagiseburi ganviTarebis suraTis
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2 

1 

1 0 

aRmosafxvreladaa saWiro mosworebuli anu Teoriuli 

doneebis gaangariSeba. umcires kvadratTa meTodis 

kriteriumi gulisxmobs iseTi Teoriuli doneebis 

gaangariSebas, romlisganac empiriuli doneebis gadaxrebis 

kvadratebis jami minimaluri iqneba. aseTi doneebis 

gasaangariSebeli gantolebaTa sistemis mosaZebnad unda

moiZebnos S  y  ŷ 2 minimumi. Tu  ŷ -is nacvlad
 

CavsvamT mis mniSvnelobas ( a0  a1 x ), gveqneba:

S  y  a0  a x2  
 min

aseTi funqciis minimaluri mniSvnelobis sapovnelad 

arsebobs ori gza. pirveli gza gulisxmobs aRniSnuli 

gantolebis iseT gardaqmnaSi, romelic mas miscems 

kvadratuli samwevris saxes1. amisaTvis saWiroa mocemuli 

funqciis pirvel wevrad CaTvalod y , xolo meore wevrad 

a0  a1 x da saxvaoba aviyvanoT kvadratSi. gveqneba:
 

S  y  a0
  a x2  

 y 2  2 y(a 
 
 a1 x)  (a0 

 
 a1 x) 2 

 y 
2 
 2a

 
y  2a xy  a 

2  
 2a a x  a

2
x 

2 0                 1                0 0   1             1

 y 
2 
 a 

2  
 a 

2 
x 

2  
 2a

 
y  2a a x  2a xy 0            1                      0 

2                 2            2        2
 

0   1                1

 y  a0  a1  x  2a0 y  2a0 a1x  2a1xy
 

tolobis marjvena mxare SegviZlia warmovadginoT 
ori kvadratuli samwevris saxiT: 1) kvadratuli samwevra

a0 -is, f (a0 ) mimarT da 2) kvadratuli samwevra a1  
-is

mimarT. gveqneba gamosaxuleba ( a0 

 

Secvlilia misi
 

eqvivalenturi sididT 
 

na
0 
):

 
1ix. Î.  Ëàíãå  À.  Áàíàñèíñêèé,  Òåîðèÿ  ñòàòèñòèêè  (ïåðåâîä) 

Ñòàòèñòèêà,  Ìîñêâà, 1971, ñòð 256-257 
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1 

2 

2 

 

S  f (a0 )  na0 

 

 2a0y  2a0 a1x  c ,

sadac c rogorc 
 

ax2  bx  c samwevris Tavisufali

wevri am SemTxvevaSi moicavs im wevrebis jams, romlebic 

ar Seicaven saZiebeli anu ucnobi parametris ( a
0 
) raime

 

mniSvnelobas 
 

2
 

 

 y 
2

 

 

 a 
2 
 x

2
 

 

 2a1  xy . gamosaxulebas

na0  2a0y  2a0 a1x  c Tu gardavqmniT, gveqneba
 

S  f (a0 )  na0  2a0 a1x  y  c . miRebuli tolobis
 

marjvena mxare 
 

f ( x)  ax2  bx  c kvadratuli samwevras
 

ti piuri gamosaxulebaa, sadac a  n, b  2a1x  y .
maTematikidan cnobilia, rom kvadratuli samwevris

f ( x)  ax
2 
 bx  c warmoebuli f ( x)  2ax  b arsebobs 

 

x   
  b  

yvela x  b - isaTvis da erTaderT 
2a  

wertilSi.

am wertilSi funqciis mniSvneloba
 

        


 

   2  
  

                   
f  

b 
  a  

b  b 
b 
  c  

D 
,

   2a  4a
2    2a          4a

 

sadac 
 

D  b
2 
 4ac , rac 

 

f ( x)  ax
2 
 bx  c funqciis 

 

b
diskriminantia. amasTan       eqstremalur wertilSi 

2a

funqcia aris maqsimaluri mniSvnelobis, Tu a  0 , xolo

Tu a  0 , maSin – minimaluri mniSvnelobis.

Cvens SemTxvevaSi a  0 ( n  0 )  da radgan saZiebeli

sididea a
0 
, amitom SegviZlia davweroT:

 

a    
2(a1  x y) 

  
a1 x y 

;
 

 

 

na    y  a  x0                             
2n n                  

0                          1
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1 

1            1 

2 

2 2 

aqedan na0  a1x  y . es aris pirveli gantoleba,

romelic miviReT im SemTxvevisaTvis, roca samwevris 
minimaluri mniSvneloba umcires kvadratTa meTodiT

gamoyenebisaTvis vipoveT a
0 
–is mimarT.

exla a1 
–is mimarT SevadginoT samwevras gamosaxuleba.

zemoT motanili tolobis marjvena mxare

S   y 
2
   a

0  a 
2 
 x

2
  2a

0 
 y  2a

0 
a

1 
 x  2a

1 
 xy (8.13)

SegviZlia a1 
-is mimarT warmovadginoT Semdegnairad:

S  f (a )  a 
2
x 

2
 

 

 2a0 a1x  2a1xy  c ,        (8.14)

sadac Tavisufali wevri c  im SesakrebelTa jamia,

romlebic ar Seicaven a1 
-s, rogorc saZiebel sidides.

Tu 2 a1 
-s gavitanT frCxilebs gareT, gveqneba:

 

S  f (a1 )  a1  x  2a1 a0x  xy  c .

am kvadratul samwevrSi 
 

 

minimaluri mniSvneloba iqneba 

a  Σx 2 -s. aqedan 

 
b  

, 
2a 

a1 
-is

 

a    
2(a0  x xy) 

  
a0 x xy

anu 
 

2
 

1                           
2  x 

2
 

 

 x 
2
 

 

2a1x  xy  a0 x a0x  a1x  xy .

es aris meore gantoleba a1 
-is mimarT. axla SegviZlia

davweroT a0   da a1     
parametrebis gasaangariSebel

gantolebaTa sistema: 

na
0  
 a

1
x  y 


a x  a x

2  
 xy 

0                 1 

meore gza aseTi gantolebaTa sistemis misaRebad 
2S  ( y  a0  a1 x) gawarmoebis wesia.
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1 

umaRlesi maTematikidan cnobilia, rom ori ucnobis 
2S  f (a0 , a1 )  ( y  a0  a1 x) funqciis mniSvnelobam

eqstremums SeiZleba miaRwios mxolod im SemTxvevaSi, 
roca mocemuli funqciis pirveli rigis kerZo 
warmoebulebi nulis tolia, e. i. roca

S  
 0 

a0 

S  
 0 

da 
a1 

 

 

(8.15)

gavixsenoT gawarmoebis zogierTi wesi umaRlesi 
maTematikidan. 

pirvel rigSi unda gavixsenoT, rom funqcia
 

S  f (a0 , a1 )  y  a0  a x2  
 min , romelic saWiroa

 

a0     da 
 

a1     
prametrebis gasaangariSebel gantolebaTa

sistemis misaRebad jer unda gavawarmooT a
0   
mimarT

 

anu movZebnoT pirveli rigis kerZo warmoebuli 
 

a
0 
–is

mimarT, Semdeg aseTnairad unda moviqceT a1 
_is mimarT,

aris rTuli funqcia. gr. xidaSels1 mohyavs ori magaliTi:

y  lg x 
 

y  lg( x  2 x) 

(8.16) 

(8.17)

da mianiSnebs, rom (1) funnqciaSi argumenti aris x ,

xolo (2) funqciaSi–gamosaxuleba x  2 x , romelic

damoukidebeli  x    cvladis mimarT TavisTavad 

warmoadgens funqcias. funqcias, romlis argumenti 

Tavis mxriv  funqcias  warmoadgens,  funqciis

funqcia, anu rTuli funqcia ewodeba. Tu 

gamosaxulebas  aRvniSnavT  U -Ti: 

x  2 x

 
 

1ix. gr. xideSeli, umaRlesi matematikis elementebi, saxelmZRvanelo, 

Tbilisis universitetis gamomcemloba, Tb., 1973, gv. 368
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1 

U  x  2x ,                     (8.18)

maSin rTuli funqcia 8.17SeiZleba ase CavweroT: 

y  lg U , sadacU  x  2 x . 

sazogadod, maTematikaSi rTul funqcias ase Caweren: 

y  f  ( x)
rogorc Cans ` ... y  cvladi sabolood x -is funqciaa, 

magram x -ze damokidebulia ara uSualod, aramed damxmare 

cvladis U meSveobiT". 

rTuli funqciis gawarmoebis wesi Semdegnairia: 
jer rTuli funqcia unda gavawarmooT damxmare 
c v l a d i s   m i m a r T ,   xo l o   d a m x m a r e   c v l a d i ,  
da m ou ki deb el i  cv l a di s  m i m ar T  da  m i R eb u li  

Sedegebi erTmaneTze gadavamravloT. 

damxmare cvladi Cvens SemTxvevaSi aris xarisxovani
 

funqcia  y  (a0  a x2 , romelic saWiroebs xarisxovani

funqciis gawarmoebis wesis gamoyenebas. xarisxovani funqciis 
warmoebuli udris xarisxis maCvenebeli gamravlebuli imave

argumentze 1-iT nakleb xarisxSi. magaliTad, yx  x
3  
 3x 

2

yx  x
2  
 2x da a S. Cvens magaliTze rTuli funqcia 

gawarmoebuli damxmare cvladiT iqneba: 

S
 

a0 

 2 ( y  a0  a1 x)  0 (8.19)

S 

a1 

 

 2 ( y  a0  a1 x)  0 
 
(8.20)

magram Tu arguments y  a0   a1 x
 

ganvixilavT
 

TavisTavad funqciis saxiT damoukidebeli jer 
 

a
0    
da

Semdeg 
 

a1   
cvladebis mimarT, gveqneba:
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2 2 

 

S  
 2 (0  1  0)  1 

a0 

 

 

(8.21),

S  

 2 (0  0  x)   x
a1                                                                                           

(8.22).
 

radganac damoukidebeli cvladis warmoebuli udris

erTs ( a0 pirvel SemTxvevaSi da a1 
–meore SemTxvevaSi

erTis tolia, ise rogorc x  1), xolo mudmivebis

warmoebuli nulis tolia, ise rogorc c  0 . pirvel
 

SemTxvevaSi mudmivebia y  da 
 

a
0 
, xolo meore SemTxvevaSi

 

y da 
 

a1 
. sabolood rogorc rTuli funqciis

gawarmoebis wesi moiTxovs Tu gawarmoebis Sedegebs 

erTmaneTze gadavamravlebT da TiToeul maTgans 

gavutolebT nuls, miviRebT: 

S
 

a1 

 2 ( y  a0  a1 x)(1)  2 ( y  a0  a1 x)  0

S 

a1 

 

 2 ( y  a0 

 

 a1 x)( x)  2 ( xy  a0 

 

 x  a1 

 

 x
2 
)  0

Tu orTave tolobis marjvena mxares – 2-ze SevkvecavT, 

miviRebT:

y  na0  a1x  0 na0   a1x  y
 

xy  a0 x  a1x   0 

 

a
0 
x  a

1
x 

 

 xy

miviReT gantolebaTa sistema, romelTa amosaxsnelad

da a0    da a1    
parametrebis gasaangariSeblad  mravali

CvenTvis cnobili xerxi arsebobs maTematikaSi. magram 

aqedan yvelaze mosaxerxebeli, Cveni azriT, krameris
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 

 

2 

x 

formulebis gamoyenebaa. 

krameris formulebi da saerTod matriculi 

umaRlesi algebris cementebis gamoyeneba Zalian did 

efeqts iZleva ekonomikur gaangariSebebSi sabazro 

ekonomikaze gardamaval periodSi. aseTia magaliTad, 

matriculi algebris elementebis gamoyeneba saangariSo 

dargTaSorisi balansis optimalur gaangariSebebSi 

da sxva. Cveni normalur gantolebaTa sistema 

matriculi formiTa da matricebis erTmaneTze 

gadamravlebis wesis gaTvaliwinebiT Semdegnairad 

warmovadginoT:
 

 n 

 x 

 

x    a 
    0

 

x    a1 

 

y 

xy 

 
 

(8.23).

 

es Canaweri msgavsia wrfiv algebraSi cnobili

Canawerisa A x  B , sadac A, a saxis koeficientebiT

Sedgenili matricaa, x  x -is veqtori, anu igive

erTsvetovani matrica da 
 

B  B saxis veqtori. rogorc

viciT aq saZiebeli sidideebia a0      da a1 
. krameris

formulebis Tanaxmad TiToeuli ucnobi udris wilads,
 

 

romlis mniSvnelia am sistemis determinanti 

 

 n 

 x 

 

x  
2  , 


 

xolo mricxveli igive determinantia, magram im gansxvavebiT, 

rom masSi saZiebeli ucnobis Sesabamisi koeficientebiT 

Sedgenili veqtori Secvlilia Tavisufali wevrebis 
 

y 

xy 
veqtoriT. 

 

aqedan gamomdinare SegviZlia davweroT:



 

Z i r i T a d i 
k a p it a l i s 

R i r e b u l e ba 
(x ) (m l n . 
l a r i ) 

g a m o S v e b u l i 
p r o d u qc i is 
R i r e b u l e ba 

( y ) (m l n . 
l a r i ) 

 
x 2 

 
y 2 

 

 
? = 7 . 

6 
8 

12 .5 
1 9 
2 2 .5 
2 7 .5 
3 0 
4 0  
4 5 .5 
5 0 

14 
2 0 
19 
3 2 .5 
4 0  
5 0 .5 
4 7 .5 
6 2 .5 
9 1 .5 
1 2 2 .5 

3 6 
6 4 

1 5 6 .3 
3 6 1 
5 0 6 .3 
7 5 6 .3 
9 0 0  
1 6 0 0  

2 0 7 0 .3 
2 5 0 0  

8 4 
16 0 
2 3 7 .5 
6 17 .5 
9 0 0  

1 3 8 8 .8 
1 4 2 5 
2 5 0 0  
4 16 3 .3 
5 12 5 

 

 
Σ           2 6 1 .0 

 
5 0 0 .3 

 
8 9 5 0 .2 

 
1 7 9 0 1 

 

 

 

 
 

a
0  


y 

xy 

n 

x 

x 

x 
2
 

x 

x 
2
 

 
 

yx 
2  
 xyx 


nx 

2  
 x 2 

 

 
 
 

(8.24),

 

 

n    y 

 x  xy       nyx xy 

                

a1 

n     x 

x   x 
2

 

nx 
2  
 x2

 (8.25).

 

gaviangariSoT parametrebi Cvens mier motanili 
magaliTis safuZvelze. 

 

ZiriTad kapitalisa da gamoSvebul produqcias 

Soris wrfiuli kavSiris informacia. 
cxrili #19 

 
2 + 2 . 2 6 x  

 
 
 
 
 
 
 
 
 
 
 
 

 
am monacemebis safuZvelze SegviZlia davweroT 

normalur gantolebaTa sistema: 

10a0  261a1  500.3 

261a0  8950.2a1  17901
 

13 b. gabiZaSvili 
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krameris formulebis gamoyenebiT  am sistemis a
0

 

da a1 

 

parametrebis gasaangariSeblad gveqneba:
 

x 2 y xyx     192376 
a                                          7.20           

nx 
2 
 x2

 21382

a   
 nxy xy 

 
 48432 

 2.21       
nx 

2 
 x2

 21381

gantoleba miiRebs saxes: ŷ  7.2  2.26x (mos-

worebuli doneebi ixileT cxrilis bolo svetSi). 

mosworebuli doneebis jami udris 500-s, xolo 

e m p ir iu li       d on ee bi s       ja m i _5 0 0 ,3 -s ,  

(y - ŷ )
2  
 (500.3  500) 

2  
 0.3

2  
 0.09 , rac akmayofilebs 

amocanis minimizaciis pirobas. es imas niSnavs, rom 

SerCeulma wrfivma gantolebam adeqvaturad asaxa 
empiriuli doneebis ganviTareba. 

SevniSvavT, rom zogjer gantolebis Tavisufali

wevri a
0   
ekonomikuri Sinaarsis mixedviT unda iyos

dadebiTi, radganac is saSedego  movlenis raRac 

sawyisi donea, xolo  regresiis koeficienti a1 

gviCveebs mizezobrivi faqtoris variaciisa da 

saSedego movlenis variacias Soris kavSiris 

simWidrovis Zalas. raodenobrivad is gviCvenebs 

Sesabamis zomis erTeulebSi mizezobrivi movlenis 

individualuri mniSvnelobis amave movlenis 

(faqtoris) saSualo mniSvnelobidan erTi erTeuliT 

gadaxra (gadideba an Semcireba), ramdeni erTeuliT 

gamoiwvevs saSedego faqtoris ( y ) individualuri 

mniSvnelobis gadaxras amave saSedego faqtoris 

saSualo mniSvnelobidan.
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Cvens magaliTze SeiZleba iTqvas, rom ZiriTadi 
kapitalis erTi milioni lariT gadideba   ZiriTadi 
kapitalis saSualo wliur RirebulebasTan SedarebiT 
2,2 mln lariT gaadidebs gamoSvebuli priduqciis 
wliur moculobas amave maCveneblis saSualo wliur

maCvenebelTan SedarebiT. riT aixsneba 

mniSvneloba? 

a0   - uaryofiTi

zogierTi avtoris1 mosazrebiT es imiT aixsneba, rom 
saSedego niSnis ( y ) arsebobis areali ar moicavs 

mizezobrivi faqtoris ( x ) nulovan an masTan axlo 

mdgom mniSvnelobebs. amisaTvis avtoris azriT, SeiZleba 

gaviangariSoT x   faqtoris minimaluri SesaZlebeli 

mniSvneloba, romlisTvisac uzrunvelyofili iqneba y 

saSedego faqtoris minimaluri mniSvneloba (cxadia 

dadebiTi).

Cvens magaliTze xmin   a0 : a1  7.2 : 2.2  3.3 mln. lari.

es aris ZiriTadi fondebis minimaluri moculoba, 
romliTac miiRweva gamoSvebuli produqciis minimaluri 
wliuri moculoba. 

avtoris (m. iuzbaSevi) azriT Tu y -is arsebobis 

areali moicavs x -is nulovan mniSvnelobas, maSin 

Tavisufali wevri ( a0 ) dadebiTia da aRniSnavs saSedego 

movlenis saSualo mniSvnelobas. 

 

5. paraboluri   wyviladi korelacia 
 

wyviladi korelaciis erT-erTi mniSvnelovani saxeobaa 
paraboluri, arawrfivi korelacia, romelic SeiZleba 
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1ixileT, magaliTad, Åëèñååâà È. È. Þçáàøåâ Ì. Ì. Îáùàÿ òåîðèÿ 

ñòàòèñòèêè , Ó÷åáíèê, ïîä ðåäàêöèåé È. È. Åëèñååâîé – Ì. Ôèíàíñû 

è ñòàòèñòèêà , 1995 ñ 208.
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2 3 

2 

iyos me-2 rigis ( ŷ  a  a x  a x
2 ), me-3 rigis

 
( ŷ  a0   a1 x 

 
 a2 x 

0         1             2 
 

) da a. S.

paraboluri saxis wyvilad korelaciasTan maSin 

gveqneba saqme, roca mizezobrivi movlenis ( x ) Tanabari 

(ariTmetikuli progresiis) cvlilebasTan dakavSirebiT 

saSedego movlena icvleba (izrdeba an mcirdeba) 

SedarebiT swrafad. am cvalebadobis siswrafis xarisxis 

mixedviTaa swored gansxvavebuli parabolis saxeobani 

(me-2 rigis anu kvadratuli, me_3 rigis anu kuburi 

parabola da a. S.). 

paraboluri wyviladi korelaciis SemTxvevaSi 

ragresiis gantoleba aseTi saxisaa: 
2ŷ  a0  a1 x  a2 x (8.26).

 

aqac parametrebis 
 

a
0 
, a

1 
, a

2 
-is sapovnelad viyenebT

umcires kvadratTa meTods, romlis mixedviT 

y  ŷ 2  
 min . 

Tu am gamosaxulebaSi  ŷ - is nacvlad CavsvamT
 

ŷ  a0  a1 x  a2 x 
 

ga m o sa x ul eb as ,    g ve qn eb a 

y  a
 
 a x  a x 

2 2  

 min . rogoc viciT es funqcia0         1             2
 

S  f (a0 , a1 , a2 ) 
 

minimalur mniSvnelobas Rebulobs misi

pirveli rigis warmoebulis nulTan gatolebis 

SemTxvevaSi. 
amitom saWiroa am funqciis, rogorc rTuli 

funqciis pirveli rigis, kerZo warmoebulis moZebna

jer a
0 
-is mimarT da nulTan gatoleba, aseTnairi

operaciis Catarebaa saWiro 

gveqneba: 

 

a1 
-is da 
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a2 
-is mimarT.
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0 

0 

0 

0 1 1 

 s  
 2y  a 

a
0 

 

 a
1 
x  a

2
 x 2   0

s  
 2y  a 

a
1 

 

 a
1 
x  a

2
 x 2   0 

 

 
 

(8.27).
 s  

 2y  a 
a

2 

 

 a
1 
x  a

2
 x 2   0

 

rogorc ukve CvenTvis cnobilia, rTuli funqciis 
warmoebulis  mosaZebnad tolobis marjvena mxareze

 

arsebuli gamosaxuleba a  a x  a x
2 , romelic Tavidan0         1             2 

ganxiluli iyo rogorc argumenti, amjerad unda 

ganxvixiloT, rogorc  x    argumentis funqcia da 

gavawarmooT Cveulebrivi xerxebiT, gveqneba: 

s  
 2y  a

 
 a x  a x 

2   0
a0 

0         1             2

s  
 2xy  a

 
 a x  a x 

2   0
a1 

0         1             2  

(8.28).
s  

 2 x
2
y  a

 
 a x  a x

2   0
a2 

0         1             2

 

Tu samive tolobas SevkvecavT – 2-ze da movaxdenT

martiv algebrul gardaqmnebs, miviRebT a0 , a1    da a2

param etrebis anu regresiis koeficientebis 
gasaangariSebel normalur gantolebaTa sistemas: 

na  a x  a x 
2  
 y



a x  a x 
2  
 a x 

3  
 xy0                 1                     2 

        2                    3                     4               2
 (8.29).

a0 x  a1x  a2 x  x  y
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2 

         2 

a1 

2 

am sistemis amoxsnac mosaxerxebelia igive krameris 

determinantebis gamoyenebiT. statistikosebi amjobineben 

sistemis gamartivebas x -is nacvlad x  x -s gamoyenebiT. 
am SemTxvevaSi sistema miiRebs saxes: 

na  a x  x  a x  x 2  
 y0         1                              2

 


a x  x   a x  x 2  

 a x  x 3  
 x  x y

 
  0                              1                                  2

               2                               3                                4                           2
 (8.30).

a0x  x   a1x  x   a2x  x   x  x   y

vinaidan x  x   0 , amitom sistema miiRebs saxes:

na0
  a x  x 2   

 y


a x  x 2   
 x  x y

 
  1

                2 


a0  x  x 

 

 a x  x 4
 

 

 x  x 2  
y 

(8.31).

 

 

meore gantolebidan 
x  x y 

x  x 2   , xolo 

 

 

a0   da a2

 

miiReba  orucnobiani gantolebaTa Semdegi sistemis 

amoxsniT:
 

na
0

 

 

 a x  x 2  
 y

               
a x  x 2  

 a x  x 4  
 x  x 2 

y (8.32).
0                                    2 

 

aseTi gziT Cven vRebulobT y   da x  x 2 -s Soris 

urTierTkavSiris regresul gantolebas
 

ŷ  a  a x  x   a x  x 2 

 

(8.33).
0         1                           2
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Tu aseT gantolebaSi bolos, a0 , a1  
da a2 parametrebis

gansazRvris Semdeg, CavsvamT x , mniSvnelobas da miRebul 

gamosaxulebas gardavqmniT, miviRebT y -sa da x  -s Soris 

urTierTkavSiris parabolur gantolebas. 

movitanoT praqtikuli magaliTi agrobiznesSi 
savargulebze sasuqebis Setanis raodenobasa da 

mosavlianobas Soris urTierTkavSiris Sesaxeb. 

rogorc cnobilia sasuqebis sasoflo-sameurneo 

savargulebze Setanis raodenobis gadideba garkveul 

sazRvramde sxva Tanabar pirobebSi iwvevs sasoflo- 

sameurneo Sesabamisi kulturis (simindis, brinjis, 

soias, Cais mwvane foTlis da sxva) mosavlianobis 

gadidebas. magram es xdeba ara yovelTvis, yvela 

konkretul SemTxvevaSi, aramed zogadad, sabolood 

dakvirvebis sakmarisi ricxvis pirobebSi. am SemTxvevaSi 

am or movlenas Soris arsebobs korelaciuri anu 

statistikuri kavSiri, romelic calkeul konkretul 

SemTxvevaSi mosavlianobaze moqmedi sxva faqtorebis 

(miwis nayofiereba, niadagis damuSavebis agroteqnikuri 

vadebi, naleqebis mosvlis reJimi wlis manZilze da 

sxv.) zegavleniT SeiZleba gadaifaros sasuqebis 

Setanis zemoqm edebis  faqtori da miviRoT 

sawinaaRmdego suraTi. vTqvaT gvaqvs aseTi suraTi: 

 
cxrili #20 

 

mineraluri sasuqebis Senatanis 

raodenoba 
( x) 

 
2    4   6    8   10 

mosavlianoba, c/ha 

y 

 

32  38   40  44  46 
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SevadginoT, a0 , a1  
da a2 parametrebis gasaangariSebeli
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monacemebis cxrili x -is 
SemTvevisaTvis. 

x  x -sxvaobiT Secvlis

saangariSo cxrili 
 

 

cxrili. #21
 

 

x 
 

 y 
 

x  x 
 

x  x 2
 

 

x  x 4
 

 

y x  x 
 

y x  x 2
 

 
ŷ 

2 

4 

6 

8 

10 

32 

38 

40 

44 

46 

-4 

-2 

0 

+2 

+4 

16 

4 

0 

4 

16 

256 

16 

0 

16 

256 

-128 

-76 

0 

88 

184 

512 

152 

0 

176 

736 

32 

38 

41 

44 

45 
 

x  6 
 

200 
 

0 
 

40 
 

544 
 

68 
 

1576 
 

200 

davweroT normalur gantolebaTa sistema x  -is

x  x 
 

sxvaobebiT Secvlis pirobebisaTvis 
 

5a0  40a2   200 

40a1  68 

40a0  544a2   1576 

 

n  5 , gveqneba: 
 
 
 
 
 
 
 

68
aqedan meore gantolebis mixedviT a1        1.7 , xolo 

40
 

a0 ,  da a2 

 

parametrebis sapovnelad gvaqvs Semdegi

saxis orucnobiani gantolebaTa sistema: 
 

5a0  40a2   200 

40a0  544a2   1576 

am sistemis amosaxsnelad Tu krameris formulebs 
gamoviyenebT, miviRebT:

a0   40.85, a1   1.7  da a
2  
 0.107

paraboluri gantoleba miiRebs saxes: 
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ŷ  40.85  1.7( x  x )  0.107( x  x )
2
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Tu am gantolebaSi CavsvamT x -s mniSvnelobas x  6 
da movaxdenT elementarul algebrul gardaqmnebs, 

miviRebT: 

ŷ  40.85  1.7( x  6)  0.107( x  6) 
2  
 40.85  1.7 x  10.2  0.107( x 

2  
12 x  36) 

 40.85  1.7 x  10.2  0.107x 
2  
 1.284x  3.852  26.7  2.984x  0.107 x 

2
 

sabolood CvenisaZiebeli paraboluri gantoleba:

ŷ  26.7  2.984x  0.107 x2
 (8.34)

mosworebuli doneebi cxrilis bolo svetSi da 
maTi jami metyvelebs, rom SerCeuli paraboluri for- 
mula adeqvaturad asaxavs empiriuli doneebis 
ganviTarebis suraTs. 

 
6. piperboluri arawrfivi wyviladi 

korelacia 

hiperboluri wyviladi, arawrfivi urTierTkavSirebi 

ekonomikur analizSi, biznessa da menejmentSi gamoiyeneba 

iseT SemTxvevebSi, roca erTi movlenis (mizezobrivi 

movlena – x ) gadideba iwvevs meore movlenis (saSedego 

movlena – y ) Semcirebas an piriiqiT, Semcireba iwvevs 

gadidebas. movlenebisa da procesebis am saxis 

urTierTkavSiris SemTxvevebi Zalian xSiria ekonomikaSi. 

aseTia, magaliTad, urTi-erTdamokidebuleba warmoebis 

moculobasa da produqciis erTeulis TviTRirebulebas 

da sxva movlenebs soris. 
magaliTad, cnobilia, rom ama Tu im firmis mier 

warmoebuli produqciis moculobis gadideba iwvevs 
produqciis erTeulis TviTrirebulebis1 Semcirebas da 

 
1TviTRirebuleba ewodeba produqciis warmoebisa da realizaciis 

danaxarjebis fulad gamoxatulebas. gansxvaveba saabazro fassa da 

TviTRirebulebas Soris warmoqmnis firmis mogebas. amitom saqmiani 
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biznsmenebi konkurentul brZolaSi cdiloben naklebi danaxarjebiT 

awarmoon meti raodenobis produqcia da miiRon maRali mogeba.
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am safuZvelze mogebis gadidebas, an piriqiT, warmoebis 
moculobis Semcireba iwvevs produqciis erTeulis 
TviTRirebulebis gadidebas. produqciis erTeulis

TviTRirrebulebasa c da warmoebis moculobas x
Soris urTierTkavSiri gamoisaxeba Semdegnairad:

 

c  a  
b 

x 

 
(8.35)

sadac a – pirobiT_cvalebadi xarjebia produqciis 
erTeulze; 

b – pirobiT-ucvleli xarjebi mocemul periodSi 
(Tve, kvartali, weli); 

x – mocemul periodSi produqciis gamoSvebis 
moculoba; 

c – produqciis erTeulis TviTRirebuleba. 
pirobiT-cvalebadi xarjebi is xajebia, romelTa 

saerTo moculoba warmoebis moculobis cvalebadobasTan 
erTad icvleba, magram ucvleli rCeba produqciis 
erTeulze. aseTia, magaliTad, ZiriTadi nedleulisa da 
masalebis , agreTve teqnologiuri saTbobis , 
teqnologiuri eleqtroenergiis, ZiriTadi muSebis 
xelfasis da sxva danaxarjebi. ise, rom es xarjebi 
pirobiT cvalebadia warmoebis moculobis mimarT, xolo 
pirobiT-ucvlelia produqciis erTeulis mimarT anu 
warmoebis moculobis erTeulze. pirobiT-ucvleli 
xarjebi aris, magaliTad, firmis droiT anazRaurebaze 
myofi muSakebis xelfasi, Senobebis amortizacia an Senobis 
qiris da sxva danaxarjebi, romlebic mocemul periodSi 
(Tve, kvartali, weli) ar icvleba da amitom warmoebis 
moculobis gadidebisas produqciis erTeulze mcirdeba 
(es kargad Cans zemoTmotanili formulidan, sadac x - 
is gadidebasTan erTad mcirdeba  c ). aseTive 
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urTierTdamokidebulebaa mecxoveleobis biznesSi 
cxovelis gamokvebis danaxarjebsa da asaks Soris. Tavidan



225 225 

 
 
 

2 

x 

(meRoreoba, meZroxeoba, mefrinveleobas da a.S.) cxovelis 
garkveul asakamde racionalur gamokvebasTan erTad 
cxovelis woniTi namatis erTeulze (magaliTad, 1 kg- 
ze) naklebi danaxarjebia pirutyvis gamokvebaze saWiro 
imdenad, ramdenadac pirutyvis wona ufro metad matulobs, 
vidre gamokvebaze saWiro danaxarjebi. zrdadasrulebuli 
pirutyvis garkveul asakSi SeiZleba es tendencia 
Seicvalos. amitom unariani biznesmenebi iTvaliswineben 
am faqtoris gavlenas warmoebis mogebis gadidebis 
saqmeSi da cdiloben im asakSi gauSvan dakluli pirutyvi 
an frinveli da Rori realizaciaSi, romlis Semdeg maT 
gamokvebaze danaxarjebi woniTi namatis erTeulze 
gadidebas iwyebs. am Tavis me-3 sakiTxSi motanilia 
movlenaTa Soris urTierTSebrunebuli kavSiris 

 

1
hiperboluri gantoleba: ŷ  a0  a1       . aqac umcires 

x
 

kvadratiTa meTodis gamoyenebiT 
 

( y  y )2   min , an


 y  a0 



1 
 a1      

x 

 

 min 
 

gantolebaSi y -is nacvlad misi 
 

 

1
toli sididis a0  a1

 

x 
CasmiT, jer a0 -is, Semdeg a1 

-is

mimarT pirveli rigis kerZo warmoebulebis  povnisa

da nulTan gatolebiT, anu S  funqciis f (a
0 
, a

0 
) minimumis

moZebniT vRebulobT normalur gantolebaTa sistemas: 
 

 

                 1 

    0  a1       y 

na 


a   

1 
 a  

 1  
  

 y (8.36)
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0        
x     

1        
x 

2               
x
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2   

0 

movitanoT konkretuli magaliTi: 
firmas gaaCnia xuTi saxis warmoeba, romelTa mixedviT 

ekonomikuri maCveneblebi Semdeg suraTs iZleva: 
cxrili #22 

 

warmoebis nomrebi 1 2 3 4 5 

sasaqonlo produqcia 

(mln. lari) x    

 

5.0 
 

6.5 
 

10.8 
 

11.2 
 

15.0 

danaxarjebi sasaqonlo 
produqciis 1 larze 

(lari)  y 

 
0.98 

 
0.94 

 
0.91 

 
0.85 

 
0.80 

 

SevadgioT normalur gantolebaTa sistemis 
amosaxsneli informaciis cxrili: 

cxrili #23 
 

warmoebis 

nomeri 
x   y 

1 

x 

 1   

x 2 
y 

 1   
x 2 

ŷ  0 .78  1.2 
 1 
x 

1 
2 
3 
4 

5 

5.0 
6 .5 
10.8 
11.2 

15 

0.98 
0.94 
0.91 
0.85 

0.80 

0.2 
0 .15 
0.09 
0.08 

0.07 

0.040 
0.023 
0.0086 
0.0079 

0.0044 

0.196 
0.141 
0.082 
0.068 

0.056 

0.98 
0.93 
0 .86 
0 .86 

0 .85 

 48.5 4.48 0.59 0.084 0.543 4.48 

hiperboluri gantolebis parametrebis amosaxsneli 
normalur gantolebaTa zemoTmotanili sistema gansxvavdeba 
wrfivi gantolebis parametrebis amosaxsneli sistemisagan 

 

1 
mxolod imiT, rom masSi x -is nacvlad Casmulia 

x 
. amitom

 

krameris formulebis gamoyenebiT wrfivi gantolebis

msgavsad pirdapir SegviZlia davweroTa 

parametrebis gasaangariSebeli formulebi: 
 

y   
 1  

  
 y 
  

1 

a0      da a1

a             x          x      x 

n 
 1  

  
1 
  

1
 

 
(8.37)
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x 2             x      x
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1 

 

n 
 y 
  

1 
 y 

a          x        x   

n 
 1  

  
1 
  

1 

 

 
 
 

(8.38)

x 
2             

x     x 
 

Cveni monacemebis am formulaSi Casmis Sedegad miviRebT: 

a   
 4.48 0.084 0.543 0.59 

 0.78 
0             

5  0.084  0.59  0.59 
 

a   
 5 0.543 0.59 4.48 

 1.0 
1       

5  0.084  0.59  0.59 
 

1
amrigad miviReT gantoleba: ŷ  0.78  1.0 

x 
(8.39),
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romelSic empiriuli anu faqtobrivi monacemebis ( x - 

is mniSvnelobebis) SetaniT miviRebT ŷ -is Sesabamis 

mosworebul doneebs (es doneebi naCvenebia cxrilis 

bolo svetSi). rogorc Cans gansxvavebaTa jami empiriul 

da Teoriul (mosworebul) doneTa Soris nulis tolia, 
rac mianiSnebs regresiuli hiperboluri gantolebis 
SerCevis sisworeze. 

 

 

8. mravlobiTi korelacia 

 
wyviladi korelaciis ganxilvisas saqme gvqonda or 

urTierTdamokidebul movlenasTan, romelTagan erTi iyo 
mizezobrivi faqtori, xolo meore – saSedego. magram 
ekonomikaSi, biznessa da menejmentSi ama Tu im saxis 
movlenis ganviTarebaze moqmedebs ara mxolod erTi, aramed 
mravali faqtori. aviRoT, magaliTad, niadagebSi sasuqebis 
Setanis raodenobasa da am safuZvelze sasoflo-sameurneo 
kulturis mosavlianobis cvalebadoba, an kidev muSaTa 
kvalifikacia da masTan dakavSirebuli Sromis nayofiereba. 
mosavlianobaze zemoqmedebs ara marto sasuqebis Setanis 
raodenoba niadagebSi, aramed niadagebis damuSavebis 
agroteqnikuri vadebi, niadagis nayofiereba, wlis manZilze 
naleqebis mosvlis reJimi da sxv. Sromis nayofierebaze 
moqmedebs ara marto muSebis kvalifikaciis done, aramed 
mowyobilobis warmadoba, nedleuliT, saTbobiT, 
eleqtroenergiiT da sxva saWiro sabrunavi saxsrebiT 
firmis momarageba, biznesis organizacia, xelmZRvanelobis 
unarCvevebi, Sromisa da warmoebis organizacia da sxva 
faqtorebi. amitom rTuli socialur-ekonomikuri 
movlenebisa da procesebis analizis dros saWiroa am 
movlenebisa da procesebis ganviTarebaze moqmedi mravali 
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faqtoris ganxilva, romelic warmoSobs mravalfaqtorul 
anu mravlobiT korelacias. 

mravalfaqtoruli  anu mravlobiTi korelacia 

movlenebs Soris statitikuri, stoqasturi kavSirebia, 
xolo regresia – kavSiris gamomsaxveli gantolebebia. 
amitom xSirad mravlobiT korealacias mravlobiT 
regresiasac uwodeben statistikur mecnierebaSi. 

mravlobiTi korelaciur-regresuli analizis sawyis 

etapze aucilebelia SeirCes saanalizo movlenaze moqmedi 

umniSvnelovanesi faqorebi da mraval faqtorsa da
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0 

saSedego movlenas Soris urTierTkavSiris adeqvaturad 

amsaxveli Sesabamisi maTematikuri funqcia. pirevlive 

amocana ekonomikuri amocanaa da mas yvelaze kargad rTul 

ekonomikur movlenebsa da procesebSi gaTviTcnobierebuli 

maRalkvalificiuri ekonomisti gadawyvts, xolo meore 
– metad rTuli maTematikuri saxis amocanaa da mas 
amJamad kompiuteruli teqnikis gamoyenebiT wyveten. am 

etapze saSedego movlenasa da maszed moqmed mraval 

faqtors Soris urTierTkavSiris gamomsaxveli mravali 

modelidan xdeba iseTis SerCeva, romelic rogorc wina 
masalaSi iyo naCvenebi, uzrunvelyofs umcires kvadratTa

meTodis mixedviT y  ŷ 2  
 min gamosaxulebis

minimizaciis kriteriumebiT amocanis gadawyvetas. aseTi 
Teoriuli modelebi ki mravlobiTi korelaciis 

SemTxvevaSi aris rogorc wrfivi ise arawrfivi saxis.

wrfivi modelia ŷ  a0  a1 x1  a2 x2  ...  an xn (8.43)

xolo arawrfivia :

1. paraboluri: ŷ  a  a x 
2 
 a x 

2 
 ...  a x 

2 (8.44)0         1  1           2   2                     n   n

 
ŷ  a

 
 

 
a

1   
a

2   ...  
a

n 
2. hiperboluri x1        x2                  xn 

(8.45)

 

3. xarisxovani 
 

ŷ  a x
a1 x

a2 ...x
an 

 

(8.46)0   1      2           n
 

4. maCvenebliani 
 

ŷ  e
a0  a1x1  a2 x2 ... an xn

 

 

(8.47)
 

am modelebSi ŷ      saSedego movlenis gamomsaxveli
 

simboloa, 
 

x( x
1 
, x

2 
,..., x

n 
) – mizezobrivi movlenis anu

saSedego movlenaze moqmedi faqtoris gamomsaxveli 
simboloa. 

a
0 
– Tavisufali wevri,

 

a1 , a2 ,..., an 

 

– regrsiis koeficientebia anu saZiebeli



 

parametrebia, romelTa mniSvnelobani metyvelebs Tu 
rogor moqmedebs TiToeuli maTgani saSedego movlenis 
ganviTarebaze.

a
0 
, a

1 
, a

2 
,..., a

n param etrebis gas aangariSebel

gantolebaTa sistema miiReba modelis gawarmoebiT jer

a
0 
, Semdeg a

1 
, a

2 
,..., a

n -is mimarT calcalke da pirveli

rigis kerZo warmoebulis nulTan gatolebiT. 

Tu wrfivi gantolebis (danarCebi arawrfivi 

gantolebani galogariTmebis wesiT jer unda daviyvanoT 

wrfiv formaze da Semdeg vawarmooT wrfivi gantolebiT 

msgavsi moqmedebani) mimarT vawarmoebT moqmedebebs, maSin 

umcires kvadratTa meTodiT moiZebneba 

S  f (a0 , a1 , a2 ,..., an )  ( y  a0  a1 x1  a2 x2 ...  an xn )  min 

funqciis minimaluri mniSvnelobani. am mniSvnelobebs es 

funqcia, rogorc viciT Rebulobs mxolod maSin, roca 

misi pirveli rigis kerZo warmoebulebi gautoldeba 

nuls. maSasadame, unda vvipovoT S   funqciis kerZo

warmoebulebi calcalke 

gavutoloT nuls. e.i. 

a0 , a1 , a2 ,..., an -is mimarT da

S  
 0, 

S  
 0, 

S  
 0,..., 

S  
 0.

a0 a1 a2 an 
(8.48)

 

magaliTad, a2 

 

S 

 

parametris mimarT gveqneba:

 

a2 

 2( y  a0   a1 x1  a2 x2 ...  an xn )  ( x2 )  0

martivi algebruli gardaqmnis Semdeg miviRebT: 
2

a0x1  a2x1 x2  a2x2  ...  an x2 xn   yx2

Tu yvela parametris mixedviT aseT moqmedebebs 

CavatarebT miviRebT gantolebaTa sistemas: 
14 b. gabiZaSvili 225
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. . 
. . 

. 
. 

. 
. . . . 

 

na
0 
 a

1
x

1 
 a

2 
x

2 
 ...  a

n 
x

n  
 y

                    2
 

a
0
x

1 
 a

1
x

1 




 

 a
2
x

1 
x

2 
 ..  a

n 
x

n 
x

1 
 x

1 
y 

2

a
0
x

2  
 a

1
x

1 
x

2 
 a

2 
x

2  ...  a
n 
x

2 
x

n  
 yx

2 
(8.49)

. 

a x

 
 a x x

 
 a x x

 
 ...  a x 

2  
 yx  n       n 1      1   n 2       2    n n       n                    n

gantolebaTa sistemis amoxsna a
0 
, a

1 
, a

2 
,..., a

n para-

metrebis mimarT advilad SeiZleba determinantTa 
Teoriisa da krameris formulebis gamoyenebiT. 

moviyvanoT konkretuli magaliTi: 
rogorc cnobilia maRali xarisxis Cais xvedriTi 

wili ( y ) Cais mza produqciis saerTo raodenobaSi 
damokidebulia pirvel rigSi, umaRlesi xarisxis 
nedleulis xvedriT wilze damzadebuli Cais mwvane 
masis saerTo raodenobaSi da agreTve Cais mwvane foTlis 
mokrefidan mis gadamuSavebamde dayovnebis droze, imdenad, 
ramdenadac nedleulSi drois dayovnebasTan 
dakavSirebiT ikargeba mSrali nivTiereba, rac iwvevs 
mza produqciis xarisxis gauaresebas. vTqvaT gvaqvs 
Semdegi monacemebi (cifrebi pirobiTia): 

umaRlesi da I sortis Cais mza produqciis 
damokidebuleba nedleulis xarisxsa da gadamuSavebis 
dayovnebis droze. 

cxrili #24 
 

 
Cais mwvane 

foTlis 

damzadebis zonebi 

umaRlesi da I 

xarisxis mza 

produqciis 

xvedriTi wili 

(%) y 

I sortis 
nedleulis 

xvedriTi wili 
nedleulis 

saerTo masaSi 

(%)x1 

nedleulis 

gadamuSavebis 
dayovnebis 

saSualo dro 

(saaTebSi) x2 
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I zona 
II zona 

III zona 
IV zona 

V zona 

42.5 
43.8 
45.6 
44.8 
46.7 

55.6 
57.7 
60.8 
61.5 
62.8 

25 
20 
26 
17 
17 
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y x1 x 2 
2 

x1 
2 

x1 x 2 
x1 y x 2 y ŷ 

42.5 
43.8 
45.6 
44.8 
46.7 

55.6 
57.7 
60.8 
61.5 
62.8 

25 
20 
26 
19 
17 

3091.4 
3329 .3 
3696.6 
3782.3 
3943.8 

625 
400 
676 
361 
289 

1390.0 
1154 .0 
1580 .8 
1168.5 
1067 .5 

2363.0 
2527.3 
2772.5 
2755.2 
2932.8 

1062.5 
876.0 
1185.6 
851.2 
793.9 

42.8 
43.7 
45.2 
45.4 
46.0 

223.4 298.4 107 17843.4 2351 6360.9 13350.8 4769 .2 223.11 

 





mravlobiTi regresiis zogadi gantoleba am SemTxvevaSi 
iqneba:

ŷ  a0  a1 x1  a2 x2 (8.50)

SevadginoT regresiis parametrebis gasaangariSebeli 
cxrili: 

cxrili #25 
 

x 2 

 

 
 
 
 
 

zogadad am amocanis gadawyvetisaTvis saWiro 
normalur gantolebaTa sistema aseTi saxisaa: 

 

na0  a1x1  a2 x2   y
                     2 

a0 x1  a1x1 



 

 a2 x1 x2   x1 y 
2

a0 x2   a1x1 x2  a2 x2  x2 y
 

Cveni monacemebis safuZvelze es gantolebaTa sistema 
miiRebs saxes: 

 

5a0  298.4a1  107a2   223.4 

298.4a0  17843.4a1  6360.9a2   13350.8 

107a0  6360.9a1  2351a2   4769.2 

gavyoT TiToeuli gantoleba a
0 
-is koeficientebze

(pirveli gantoleba 5-ze, meore 298.4-ze, xolo mesame – 
107-ze), miviRebT: 

 

a0  59.68a1  21.40a2   44.68 

a0  59.80a1  21.32a2   44.74 

a0  59.45a1  21.97a2   44.57
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Tu meore da mesame gantolebebs calcalke gamovaklebT 
pirvel gantolebas, gveqneba: 

 

0.21a1  0.08a2   0.06 

 0.23a1  0.57a2   0.11 

Tu imave proceduras gavimeorebT miRebul gantolebaTa 
sistemis mimarT, miviRebT parametrebis mniSvnelobebs: 

 

a0   17.59 

a1  0.45 

a2   0.011 

mravlobiTi regresiis gantoleba aseTi saxis iqneba:

ŷ  17.59  0.45x1  0.011x2 (8.51)

am gantolebiT mosworebuli doneebi, romlebic, 
moTavsebulia cxrilis bolo svetSi, jamSi iZleva 223.11- 
s, rac mcirediTaa gansxavavebuli eppiriuli doneebis 
jamisagan (223.4). gansxvaveba gamowveulia cifrebis 
damrgvalebiT. es ki imas niSnavs, rom Cvens mier SerCeulma 
wrfivma mravafaqtorulma modelma adeqvaturad asaxa 
empiriuli monacemebis, Cvens SemTxvevaSi Cais xarisxis 
amaRlebis damokidebuleba nedleulis xarisxsa da 
gadamuSavebis dayovnebis droze. 

mravlobiTi korelaciur-regreciuli analizis dros 
un da  ga viT val isw ino T  Ser Ceu l f aq tor Ta 
araerTgvarovneba, maTi sxvadasxva zomis erTeulebSi 
gamosaxva da sxva movlenebi da procesebi, romlebic 
zogjer amaxinjebs mizez-Sedegobrivi urTierTkavSiris 
suraTs. amitom statistikaSi SemoRebulia faqtorTa 
gadayvanis praqtika erTgvarovan, farTobiT sidideebSi. 
aseT qmedebas uwodeben cvladebis standartizacias 

anu maT warmodgenas standartul   masStabebSi.
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cvladebis y, x1 , x2 , xn standartul masStabebSi gadayvana
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warmoebs formulebiT:
 

tiy 
 

 yi y 
, 

 y 

 
tix 

 

 
 xi  x 
 x 

 

 

(8.52),

 

sadac 
 

tiy        da 
 

tix Sesabamisad  y  da x  naturalur

mniSvnelobaTa standartuli SefardebiTi sidideebia, 

y  da x       monacemTa saSualo ariTmetikulia,  y    da 
 

 x   - Sesabamisad y  da x  monacemTa saSualokvadratuli 

gadaxraa. 
standartul masStabSi gadayvanili cvladebis saSualo

mniSvneloba nulis tolia ( tiy   0 , tix   0 ), xolo

saSualokvadratuli gadaxra udris erTs. 

standartul masStabebSi regresis wrfivi gantoleba 
miiRebs saxes:

t y   B1t1  B2t2  ...  Bntn (8.53)
 

( a
0 

 

gantolebaSi ara gvaqvs, vinaidan misi miReba
 

SeiZleba gantolebiT: a0   y  a1 x1  a2 x2  ..  an xn )

B koeficientebi gantolebaSi aris regresiis 

standartizebuli koeficientebi, romlebic gviCveneben 
ama Tu im faqtoris saSualokvadratuli gadaxriT 
cvalebadobisas, am saSualokvadratuli gadaxris ra 
nawiliT Seicvleba saSedego movlena sxva faqtorebis 
ucvlelobis pirobebSi. 

B   koeficientebis gaangariSeba SeiZleba umcires

kvadratTa meTodiT (t  t̂ )
2  
 min .

Tu t̂  - nacvlad am gamosaxulebaSi CavsvamT mis Sesabamis 

mniSvnelobas ( B1t1  B2t2  ...  Bntn ), gveqneba:
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t  (B1t1 

 

 B2t2 

 

 ..  Bntn )2  
 min 

 

(8.54).
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1 1 

1 1 

1 1 

2 

n 

2 

rogorc wina masalidanaa cnobili aseTi rTuli 

funqcia minimums aRwevs mxolod am funqciis pirveli 

rigis kerZo warmoebulis nulTan gatolebis 

wertilSi. 

maSasadame, saWiroa movZebnoT mocemuli funqciis 

pirveli rigis kerZo warmoebuli da TiToeuli maTgani

jer B1 
-is, Semdeg B2 

-is da a.S. Bn -is mimarT gavutoloT

nuls. 

gveqneba: 
 

2 t  (B t 

 
 
 
 

 B2t2 

 
 
 
 

 ..  Bntn 

 

 
 
 

)(t)  0

2 t  (B t  B2t2  ..  Bntn )(t )  0

.         .        . .        .       . (8.55)

2 t  (B t  B2t2  ..  Bntn )(t )  0
 

martivi algebruli gardaqmnebis Sedegad miviRebT

B
1 
, B

2 
...B

n regresiuli gantolebis standartuli

maCveneblebis (koeficientebis) gasaangariSebel 

gantolebaTa sitemas: 

B1t1
 


 B2t1t2  ...  Bn t1tn   tt1 

2
B1t1t2  B2t2 


 ...  Bn t2tn   tt2

.  .  .  .  .  . 


.  .  . 
2
 

(8.56)

B1t1tn  B2 t2tn  ...  Bn tn  ttn

 

aqac vfiqrobT yvelaze mosaxerxebelia sistemis 

amoxsnisaTvis gamoviyenoT krameris formulebi. 

B    standartuli koeficientebi SeiZleba gadaviyvnoT 

naturalur a    koeficientebSi Semdegi formulis 

gamoyenebiT:
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
i i 

 

a   
 y   


xi 

 
(i  1,2,..., n) 

 

 

(8.57)

 

a
0           

ki, rogorc zemoT davinaxeT, gaiangariSeba

formuliT: 

a0   y  a1 x1  a2 x2  ..  an xn 

 
 

(8.58)

gaangariSebaTa Sedegad SegviZlia CavweroT x 

da  y    niSnebs Soris naturalur koeficientebSi 

gamosaxuli regresiuli gantoleba. 

 
 

12. wyviladi korelaciis kavSiris 

simWidrovis xarisxis maCveneblebi 

 
saerTod korelaciuri kavSiris simWidrovis xarisxis 

dadgena gulisxmobs gaizomos Tu rogor moqmedebs 
saSedego movlenis ganviTarebaze anu variaciis cvlilebaze 
mizezobrivi faqtoris (wyviladi korelacia) an 
faqtorebis (mravlobiTi korelacia) variaciuli 
cvalebadobani. wyviladi korelaciuri kavSiris
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Seswavlisas gamoyofen movlenaTa or jgufs: parametruli 
da araparametruli   movlenebi da procesebi. 
parametruli socialur-ekonomikuri movlenebi da 
procesebi ewodeba raodenobrivi Sinaarsis mqone 
movlenebsa da procesebs, romelTa ganviTarebis suraTi 
raodenobrivi parametrebiT gaizomeba , xolo 
araparametruli movlenebi da procesebi iseTi movlenebi 
da procesebia, romlebic gamosaxulia ara raodenobrivi, 
aramed araparametruli maCveneblebiT. aseTs miekuTvneba, 
magaliTad, rangebis mixedviT gamosaxuli movlenebis 
urTierTkavSiri. 

rangi ewodeba Sesaswavli niSnis mzardi da klebadi 

tendeciiT dalagebul mwkrivSi rigiT nomers, romelic 

movlenis mniSvnelobis adgils mianiSnebs. wyviladi 

korelaciuri kavSirebis parametruli simWidrovis 

xarisxis maCveneblebs ganekuTvneba korelaciis 

wrfivi  koeficienti , determinacii s  empiriuli 

k o e f i c i e n t i ,     d ete r m i n a c i i s     T e o r i u li 

k o e f i c i e nt i ,     e m p i r i u l i     k o r e l a c i u r i 

d a m o k i d e b u l e b a ,    T e o r i u l i    k o r e l a c i i s 

damokidebuleba , korelaciis kerZo koeficienti 

da  s xv a ,  xo l o  ar a p ar a m etr u l s  g a neku Tv neb a 

korelaciis rangebis koeficienti , asociaciisa 

da kontigenciis koeficienti da a. S. 

ganvixiloT isini calcalke. 

 
13. korelaciis wrfivi koeficienti 

 
misi cvalebadobis intervalebi da sandoobis 

kriteriumebi menejmentSi wrfivi kavSiris SemTxvevaSi 

korelaciis simWidrovis xarisxis yvelaze gavrcelebuli 

maCvenebelia korelaciis wrfivi koeficienti, romelic 
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SemuSavebuli iqna me-19 saukunis 90-ian wlebSi 

ingliseli statistikosisa da filosofosis karl
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1 




0 

pirsonis (1857-1936), agreTve ejvortisa da veldonis 

mier. zogadad misi gasaangariSebeli formulebi da 

gamoyeneba am Temis wina masalaSia naCvenebi. aq mxolod 

vaCvenebT misi gasaangariSebeli formulebis modifikacias, 

agreTve mniSvnelobaTa cvalebadobis intervalebsa da 

sandoobis kriteriumebs. k. fiSeris interpretaciiT 

korelaciis wrfivi koeficienti ( Rxy ) sxva araferia 
 

Tu ara regresiis standartizebuli koeficienti ( a1 
), 

romelic gamosaxulia ara absolutur erTeulebSi, 

rogorc es regresiis koeficientis SemTxvevaSi gvaqvs, 

aramed saSualo kvadratuli gadaxris nawilebSi. amitom 

SegviZlia davweroT: 
 

R    a  
x   

xy          1 
y 

 

a1 
-is sidide SeiZleba ganvsazRvroT normalur 

gantolebaTa sistemidan: 
 

na0  a1x  y 

a x  a x

2  
 xy 

1                1 

Tu sistemis orive gantolebas calcalke gavyofT 

n -ze miviRebT: 
 

           x    y 

a
0 
 a

1   n  
  

n 
2x 

a        a x       xy 


  0    n      1     n        n 
 

a0  a1 x  y 
     anu   
a x  a x 

2  
 xy
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x 

1 





 

x 

Tu pirveli gantolebidan a
0 
- is mniSvnelobas

 

ganvsazRvravT ( a0   y  a1 x ) da CavsvamT meore

gantolebaSi miviRebT 
 

a1 
- is mniSvnelobas:

 

x ( y  a x )  a x
2  
 xy 

1                1 
 

x y  a x 
2  
 a x

2  
 xy 

1                 1 
 

a x 
2  
 a x 

2  
 xy  x y

 
 
 

aqedan 

1 

 

a   
 xy x   y  

x
2 
 ( x) 

2
 

1 

 

 
da vinaidan dispersiebis

gaangariSebis wesebidan gvaxsovs, rom 
 

xy  x y 

x 
2 
 ( x ) 

2  
  

2 ,

gveqneba: a1  2      . Tu miRebul gamosaxulebas CavsvamT 
x 

 


x  

korelaciis koeficientis ( Rxy   a1 

y 

miviRebT: 

) formulaSi,

 

R    
 xy x y 

 
x   

 xy x y
xy                      2 

x                 y  x  y

miviReT CvenTvis ukve cnobili korelaciis wrfivi 
koeficientis gasaangariSebeli erTi formula. 

meores mxriv korelaciis wrfivi koeficientis 
fiSeriseuli interpretacia masSi mdgomareobs, rom is

warmoadgens x da y niSnebis mixedviT normirebuli

gadaxrebis saSualo sidides.  x    niSnis mixedviT 
normirebuli gadaxra, rogorc ukve CvenTvis cnobilia,

 

 udris 
 

t   
 x x 

 x 
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y 

 

 

, xolo 

y niSnis 

mixedvi

T 

t   
 y 

y 
 

y      
.
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        



maSasadame SegviZlia davweroT korelaciis wrfivi 
koeficientis formula: 

 

                  


  
x x 

 
 y y 

             
R

xy  

        x         y     

n 

(8.61)

 

rogorc mudmivi ricxvebi x 

 

da  y 

 

SegviZlia

gavitanoT frCxilebs gareT, gveqneba: 
 

 
 

Rxy
 

( x  x )( y  y) 

            
 x     y               

 
( x x )( y y ) 


n                      n x y 

 
        ( x x )( y y )          

 
      ( x x )( y y )  

( x  x ) 
2
 

n                   
n 

( y  y) 2 

n 

( x  x ) 
2 
 ( y  y) 

2
 

n 
n 

2

1 
Tu n2 -dan amoviRebT fesvs da 

n 

 

gavitanT radikalis

gareT, gveqneba:
 

Rxy  
     ( x x )( y y )   

( x  x ) 
2 
 ( y  y) 

2
 

 

 

(8.62)

 

miviReT korelaciis wrfivi koeficientis 
gasaangariSebeli meore formula.

maSasadame Tu gvaqvs regresiis koeficinti a1   
, agreTve

x   da  y    niSnebis mixedviT saSualo kvadratuli

gadaxrebi ( x da  y ), SegviZlia gaviangariSoT 
 


x  

korelaciis wrfivi koeficienti formuliT: Rxy   a1           , 
y
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aqedan cxadia regresiis koeficienti Tavis mxriv am
 

 

formulidan udris: 
Rxyy 

 

a1   x 

 

 

da a.S.

danarCen SemTxvevaSi mosaxerxebelia krelaciis wrfivi 
koeficienti gaviangariSoT motanili romelime 
formuliT. korelaciis wrfivi koeficienti icvleba 

1-dan – 1-mde an piriqiT. Tu is udris nuls, movlenebs 

Soris kavSiri ar arsebobs, Tu metia nulze da naklebia 

1-ze ( o  Rxy   1 ) pirdapiri kavSiria movlenebs Soris, 

Tu metia –1-ze da naklebia nulze (  1  Rxy   0 ) , maSin 

Sebrunebuli kavSiri gvaqvs, Tu erTs udris ( Rxy   1 ), 

maSin saqme gvaqvs ara korelaciur, aramed funqcionalur 
kavSirTan. 

Cven zemoT vaCveneT, rom korelaciis koeficienti 

( Rxy ) icvleba 1 dan +1 mde. magram Tu nulis tolia 

kavSiri aRniSnuls movlenebs Soris ar arsebobs, xolo 

Tu 1-is tolia, arsebobs ara korelaciuri, aramed 
funqcionaluri anu sruli kavSiri. magram –1 dan +1 
intervalSi ra sididis korelaciis koeficienti 
CaiTvleba arsebiTad anu mniSvnelovan sidided, ris gamo 
unda ganxorcieldes menejmenturi RonisZiebani aseTi 
faqtoris marTvis mimarTulebiT? statistikaSi 
SemoRebulia movlenebs Soris kavSiris regresiisa da 
korelaciis koeficientebis kriteriumebi, romelTa 
daxmarebiT dadgindeba maTi arsebiToba an ararsebiToba. 

statistikosebi1 korelaciis koeficientis arsebiTobis 
sakiTxis garkvevis amosaval punqtad korelaciis 
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1ix. Òåîðèÿ ñòàòèñòèêè. Ó÷åáíèê ïîä ðåäàêöèåé ïðîô Ð. Ë. Ãðîìûêî 

Ì.: ÈÍÔÐÀ–.,Ì 2002, ñòð. 211, 212. Òåîðèÿ ñòàòèñòèêè  ïîä ðåäàêöèåé 

Ð. À.Øìîéëîâîé  Ì. Ôèíàíñû è ñòàòèñòèêà, 2002, ñòð. 304-302  da sxv
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      
, romelsac 







koeficientis mis saSualokvadratul gadaxrasTan 
Sedarebas miiCneven. amis safuZvelze am ori maCveneblis 

 

       


 
 Rxy  

SefardebiT gaingariSeben koeficients        
    R   

anu Rxy -s

absoluturi mniSvnelobis misive saSualokvadratul 

gadaxrasTan SefardebiT. arsebobs korelaciis 

koeficientis saSualo kvadratul gadaxrasTan SefardebiT 

gaangariSebis wesebi dakvirvebis mcire ricxvis ( n  50 ) 

pirobebisaTvis anu mcire SerCevisaTvis da dakvirvebis 

didi ricxvisaTvis ( n  50 ).
 

 

dakvirvebis mcire ricxvisaTvis: 

 

 

 R  

 

1  R 
2
 

n 
 

1  R 
2 

 

 

(8.63)

xolo dakvirvebis didi ricxvisaTvis: 
 

 



 R  
n 

 

R 

(8.64)

amitom SedarebiTi koeficeinti  t       
         R 

statistikosebi t -statistikas uwodeben, miiRebs saxes: 
mcire SerCevisaTvis: 

 

R              R 
t                                 n

   1 R 2            1 R 2 

n 
(8.64)

xolo dakvirvebis didi ricxvis pirobebisaTvis: 
 

R           R 
t          

2   
        

2         
n

1 R   

n 

1  R (8.65)
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sadac n  – dakvirvebis ricxvia. 
bolo formulidan SeiZleba ganvsazRvroT1

 
 

1  R 
2

R  t  t R  . gavixsenoT. rom normaluri 
n

ganawilebis dros konkretuli variaciuli maCvenebeli

Tavsdeba  3 -s farglebSi. aqedan SeiZleba davaskvnaT,

rom Tu dakvirvebis didi ricxvis ( n ) pirobebSi 

korelaciis koeficienti ( R ) 3-jer metia   Tavis 
 

R
saSualokvadratul gadaxraze ( R  3 anu 

  
 3 ),

maSin is iTvleba mniSvnelovnad (arsebiTad) da kavSiri

realurad. ndomis intervali am SemTxvevaSi aris 3 .

cxadia Tu ndomis intervalze dabalia korelaciis 
koeficienti, maSin is ararsebiTad iTvleba da kavSiri- 
m etism etad  sustad , rom elic SeiZleba ar 
gaviTvaliswinoT menejmentur marTvaSi. 

mcire SerCevisaTvis gaiangariSeba t -statistika (8.65) 

formulis mixedviT da Seudardeba stiudentis 
kriteriums. radgan stiudentis t  kriteriumi (ixileT 

danarTi 9) gaangariSebulia garkveuli albaTobisa ( -

s miiCneven 0.05-is anu 5%-is farglebSi) da n  2
Tavisuflebis xarisxisaTvis, amitom t   faqtiuri anu 
saangariSo miiRebs saxes: 

 

 
1motanil formulebSi dakvirvebis ricxvi yoveli konkretuli amocanis 

gadawyvetisas SeiZleba Seicvalos Tavisuflebis xarisxiT. statistikaSi 

Tavisuflebis xarisxs uwodeben dakvirvebis ricxvsa da araTavisufal 

parametrebs Soris sxvaobiT miRebul ricxvs. magaliTad, wrfivi kavSiris 

SemTxvevaSi Tavisufleba ara aqvs or parametrs ( a0 , a1 ), romlebsac 

Cven vangariSobT da vafiqsirebT garkveul doneze. masasadame, am SemTxvevaSi 

Tavisuflebis xarisxi iqneba n-2.
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~ 

(8.68) 

 

R 
tgaang.  

  



 

R   n  2 
 

1  R 
2
 

 

 

(8.67)

 

am formuliT gaangariSebuli ndomis intervali (tgaang. ) 

unda SevudaroT stiudentis cxrilur maCvenebels. amasTan 

winaswar miiReba nulovani hipoTeza imis Sesaxeb, rom 

R  0 , e. i. am movlenebs Soris kavSiri ar arsebobs. 

Tu gaangariSebuli maCvenebeli metia cxrilur 

maCvenebelze ( tgaang.  tcxr. ), maSin nulovani hipoTeza 

uariyofa da korelaciis koeficienti iTvleba arsebiTad, 

xolo kavSiri mniSvnelovnad (stiudentis cxrilebSi 
mocemulia t -statistikuri maCveneblis kritikuli 
Sefasebani, romlebic samarTliania mxolod nulovani 
hi poTezis pirobebisaTvis. cxadia gaangariSebiTi 
maCvenebeli Tu naklebia cxrilur kritikul zRvarze, 
maSin miiReba nulovani hipoTeza imis Sesaxeb, rom 
kavSiri am movlenebs Soris ar arsebobs da korelaciis 
koeficientis faqtobrivi mniSvneloba ararsebiTia). 

zemoT motanili formulebidan SeiZleba ganisazRvros 
korelaciis koeficientis mimarTulebis sazRvrebi 
generalur erTobliobaSi. 

~ 
R  R  t

sadac  R - generaluri erTobliobis korelaciis 

koeficientia, 

R    SerCeviTi erTobliobis korelaciis koeficienti, 

t  – stiudentis kriteriumi (0.95 albaTobisaTvis. 
cxrilis mixedviT is udris 1.96, 0.71 albaTobisaTvis 
–1.06-s, 0.99 albaTobisaTvis 3-s da a.S.) 

 – korelaciis koeficientis saSualo kvadratuli 
gadaxra. 

Cvens mier amave TavSi ZiriTad kapitalsa da gamoSvebul
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

produqcias Soris korelaciuri urTierTkavSiris 

SemTxvevaSi korelaciis koeficienti Seadgens 0.95-s, 

n  8 ; aqedan saSualo kvadratuli gadaxraa:
 

   1 R 
2   

 

   1 0.95
2   

 

  R      0.95 

                
R  



n  2 

8  2 
 0.13 tgaang. 

R 0.13 7.3

cxriluri maCveneblebi (Tavisuflebis xarisxis

n  2  6 da   0.05 mniSvnelobisaTvis ix. me-9 danarTi)
 

Seadgens 2.4469-s tcxr.  2.4469 .

maSasadame, radgan t -statistikis gaangariSebiTi 

maCvenebeli (7.3) metia cxrilur maCvenebelze (2.4469), 

amitom SeiZleba davaskvnaT, rom generalur erTobliobaSi 

x -sa da y -s Soris nulovani hipoTeza uariyofa. aqedan 
cxadia, rom am movlenebs Soris kavSiris korelaciis 

koeficienti arsebiTia, mniSvnelovnad gansxvavdeba 

nulisagan da amitom mocemul movlenebs Soris 

korelaciuri kavSiri arsebiTia. 
 

 

14. korelaciis fexneris koeficienti 

 
korelaciis fexneris koeficienti statistikaSi 

cnobilia germaneli fsiqologis (1801-1887) g. 

t. fexneris avtorobiT. swored man SemogvTavaza 

movlenebs Soris kavSiris simWidrovis xarisxi gavzomoT 

ara TviT niSnis raodenobrivi maxasiaTeblebiT, aramed 

TiToeuli niSnis raodenobrivi individualuri 
mniSvnelobis maTi saSualosagan gadaxrebis niSnebis 

mixedviT. fexneris korelaciis koeficientis 

gasaangariSeblad saWiroa jer gaviangariSoT calcalke 

x  mizezobriv da y  saSedego movlenebis individualur 
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mniSvnelobaTa gadaxrebi anu sxvaobani maTi saSualo 

ariTmetikulisagan. amis Semdeg unda daviTvaloT x  x 



 

K 

da y  y 
 

gadaxrebis niSanTa TanamTxvevisa da

araTanamTxvevis raodenoba. niSanTa TandamTxvevaTa da 
araTandamTxvevaTa ricxvebs Soris sxvaobas Tu gavyofT 
orTaves jamze, miviRebT korelaciis fexneris 
koeficients. zogadad koeficienti gamoisaxeba formuliT:

 
Kfebn. 

 

 
 a b 

a  b 

 
(8.69)

sadac K    - fexneris korelaciis koeficientia; 

a _ niSnebis mniSvnelobaTa maTi saSualosagan 
gadaxrebis niSanTa TandamTvevis ricxvi, 

b – araTanamTxvevis ricxvi. 

movitanoT konkretuli magaliTi: 
 

wyviladi korelaciis koeficientebis 
gasaangariSebeli saanagariSo 

cxrili #30 
 

# rigze y x x  x  y  y  xy y 2 
x 2 

1 
2 

3 

4 

5 

6 

110 
500 

400 

300 

350 

450 

45 
35 

35 

46 

42 

40 

+ 
- 

- 

+ 

+ 

- 

- 
+ 

+ 

- 

- 

+ 

4950 
17500 

14000 

13800 

14700 

18000 

12100 
250000 

160000 

90000 

122500 

202500 

2025 
1225 

1225 

2116 

1764 

1600 

jami 
saSaulo 

2110 
351.7 

243 
40.5 

- 
- 

- 
- 

82950 
13825 

937100 
139516 

9955 
1659 

rogorc cxrilian Cans korelaciis fexneris 
koeficienti Seadgens:

 

 
febn. 

a  b 
          

a  b 

0  6 

0  6 

 

 1

amave cxrilis monacemebiT SegviZlia gaviangariSoT 

korelaciis wrfivi koeficienti ( Rxy ): 

xy  x y 13825  351.7  40.5
Rxy   

 x   y 

 

 x   y

16 b. gabiZaSvili 257
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y 

gavixsenoT saSualokvadratuli gadaxris gaangariSebis 
gamartivebuli wesi: 

 

 

gveqneba: 

 x   x 
2 
 ( x )

2 
,    y 

2 
 ( y )

2 
,

 

 x  

 y  

 

1659  40.5  40.5  4.4 
 

139515  351.7  351.7  125

 

Rxy  
 418.85 

4.4 

125 

418.85 
 

550 

 

 0.76

rogorc Cans, korelaciis fexneris koeficienti 
Seadgens –1-s, rac niSnavs am movlenebs Soris ara 
korelaciur, aramed funqcionalur damokidebulebas, maSin 
rodesac Cveulebrivi korelaciis wrfivi koeficienti 

Bxy   0.76 , rac mniSvnelovnad gansxvavebulia fexneris 

korelaciis koeficientisagan. aqedan daskvna imis Sesaxeb, 

rom raodenobrivad korelaciis fexneris koeficienti 
yovelTvis ar iZleva zust Sedegs. amitom igi saimedoa 
mxolod kavSiris mimarTulebis gansazRvrisaTvis. am 
SemTxvevaSi mimarTuleba Sebrunebul kavSirs gviCvenebs, 
rac dasturdeba korelaciis wrfivi koeficientis 
mixedviTac. 

 
 
 

16. asociaciis, kontingeciisa da 
biserialuri korelaciis koeficientebi. 

 
me-15 pragrafSi motanili ‘oTx mindvriani~ cxrilis

monacemebis mixedviT, sadac sixSireebi aRniSnulia a, b, c
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da d   simboloebiT, asociaciis1 koeficienti zogadad 

ase Caiwereba:
 

Kasoc. 

 

 
 ad bc 

ad  bc 

 
(8.71)

konkretuli monacemebiT (ix, cxrili 38) is Seadgens:
 

K asoc. 

 

 
ad 

ad 

 bc 

 bc 

60  140   15  40 
 
60  140   15  40  

 0.87

maSasadame asociaciis koeficienti gviCvenebs, rom 
kavSiris simWidrovis xarisxi pirTa muSaobisa da am 
pirTa umaRlesis damTavrebis niSans Soris maRalia. 

statistikosebi aRniSnaven am koeficientis uaryofiT 
mxares. kerZod Tu romelime ujris sixSire ara gvaqvs, 
anu udris nuls, maSin rogorc formulidan Cans 
koeficienti udris +1-s an –1, romelic warmoadgens 
funqcionalur anu srul kavSirs da amaxinjebs 
korelaciuri kavSiris suraTs. amitom gvTavazoben meore 
formulas , rom elsac  hq vi a  k o n t i n g e nc iis 
koeficienti. is zogadad gaiangariSeba formuliT:

 

Kasoc.  
                ad bc   

a  bc  d a  cb  d 

 

 

(8.72)

konkretuli cxrilis monacemebiT: 

60  140   15  40 
K asoc. 

60  40 15  40 60  15 40  140 
 0.545

miviReT korelaciis kontingenciis koeficienti, 

romelic gacilebiT naklebia asociacis koeficientze. 

statistikosebi miiCneven2, rom kontigenciis 
 

1sityva `asociacia~ warmomdgaria laTinuri sityva associo-sagan, 

rac niSnavs gaerTianebas, kavSirs. 
2ix. Òåîðèÿ ñòàòèñòèêè. Ó÷åáíèê, ïîä ðåäàêöèåé ïðîô. Ð. Ë. Ãðîìûêî, 

Ì.:  ÈÍÔÐÀ–Ì, 2002 ñòð. 203
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

1 2 

koeficienti yovelTvis naklebia acociaciis 
koeficientze da amitom Tu kontigenciis koeficienti

 

K 
kont. 

 0.3 absoluturi sididiT metia 0.3-ze xolo

asociaciis koeficienti  K 
 

 
asoc. 

 0.5 ,  kavSiri
aRniSnuli movlenebs Soris mniSvnelovani da arsebiTia. 

asociaciisa da kontingenciis koeficentebi gamoiyeneba 

ekonomikis, biznesisa da menejmentis movlenebisa da 

procesebSi alternatiul niSanTa ori jgufis 

warmoqmnis pirobebSi. magram Tu jgufebis raodenoba 

orze m e tia ,  m aSin st atistikaSi a rs ebobs 

urTierTSeuRlebul maCvenebelTa pirsonis da 

Cuprovis korelaciis koeficientebi (maTi gamoyeneba 

SeiZleba, agreTve, ori jgufis warmoqmnis SemTxvevaSiac). 

pirsonis koeficienti ( Kpirs. ) gamoiangariSeba 

formuliT:
 

 2
 

Kpirs.        2
 

 

 

(8.73)
    n 

 

rusma statistikosma a. a. Cuprovma (1874-1926) 
SeimuSava kavSiris gansxvavebuli maCvenebeli, romelic 

gamoisaxeba formuliT: 
 

KCupr. 

 

nK 

 
2
 

 1K 

 

 1

 
(8.74)

sadac  
2 - pirsonis xi-kvadratia, romelic cnobilia

wina masalidan. 

n    - dakvirvebis erTeulTa ricxvi

K1     
da K 2 

–Sesabamisad striqonebisa da svetebis

ricxvi cxrilSi (jamis garda).
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1 2 

Cveni cxrili #29-is monacemebiT dakvirvebis saerTo 
ricxvi (umaRlesdamTavrebulebi da umaRle-

daumTavreblebi)Seadgens 255-s.  
2 –wina masalaSi

 

gaangariSebis mixedviT Seadgens 72,48-s, 
 

K1  2 , 
 

K 2   2 ,

aqedan gamomdinare pirsonis koeficienti Seadgens:
 

 

Kpirs. 

 

 2
 

 
2  
 n 




 

72.48 

72.48  255 

 

 

 0.47

 

Cuprovis koeficienti: 
 

 2 

 
 
 

72.48
KCupr. 

nK  1K  1 



 0.53 
72.48(2  1)(2  1)

 

rogorc Cans alternatiuli niSnis ori jgufis 
SemTxvevisTvisac SeiZleba gamoviyenoT pirsonisa da 
Cuprovis koeficientebi, magram am SemTxvevaSi Sedegebi 
naklebsaimedoa, vinaidan Cuprovis koeficienti metia, vidre 
pirsonis koeficienti. 2-ze meti raodenobis jgufebis 
warmoqmnisas ki piriqiTaa, Cuprovis koeficienti 
yovelTvis naklebia pirsonis koeficientze. amitom 
statistikosebi 3-ze naklebi jgufebis SemTxvevaSi ar 
iZlevian pirsonisa da Cuprovis koeficientebis 
gamoyenebis rekomendacias. 

zogjer socialu-ekonomikur movlenebsa da 
procesebSi saWiroa davadginoT korelaciuri kavSiris 
simWidrovis xarisxi alternatiuli (Tvisebriv, 
xarisxobriv) maCveneblisa da raodenobriv maCveneblebs 
Soris. magaliTad, igive umaRlesdamTavrebulebi da 
umaRlesdaumTavreblebi gansxvavdebian erTmaneTisagan ara 
marto samuSaoze dasaqmebiT, aramed Semosavlebis 
odenobiTac. movitanoT pirobiTi magaliTi:
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firmis muSakTa Semosavlis Tviuri done maTi 

ganaTlebisagan damokidebulebiT. 

cxrili #33 
 

 saSualo Tviuri Semosavlebi 
(larebSi) 

sul 

TanamSromlebi 
(kaci) 80 120 150 200 

umaRles 
damTavrebulebi 

10 15 25 30 80 

umaRles 
daumTavreblebi 

20 20 15 10 65 

sul 30 30 40 40 145 

rogorc Cans umaRlesdamTavrebulTa raodenoba izrdeba 
xelfasis gadidebasTan erTad (magaliTad, 80 lari aqvs 

10 kacs, xolo 200 lari 30 kacs), xolo 
umaRlesdaumTavrebelTa ricxvi xelfasis zrdasTan erTad 
klebulobs. maSasadame, vizualurad Cans, rom momuSaveTa 
ricxovnobis ganawileba xelfasis donis mixedviT araa 
SemTxveviTi, aramed damokidebulia maTi ganaTlebis doneze. 

aseT SemTxvevaSi anu iseT SemTxvevebSi, rodesac 
ekonomikaSibiznessa da menejmentSi mizezobrivi movlena 
(faqtori) xarisxobrivia (Tvisebrivi), xolo saSedego 
movlena raodenobrivi (an piriqiT), statistikaSi 
kavSiris simWidrovis xarisxis gasazomavad gamoiyeneba 
biserialuri korelaciis koeficienti, romlis 
formulaa: 

 

  y  y     pq 
B     

 2          1   


 
y              

z 
(8.75)

sadac  B - biserialuri koeficientia,

y2  y 

maCvenebelia, 

– Sesabamisad I da II jgufebis saSualo

 y _ saSualo kvadratuli gadaxra. 

p   da q _ Sesabamisad I da II jgufebis xvedriTi 
wili saerTo raodenobaSi.
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 z 

z  – fiSeris cxriluri – ganawilebis maCvenebeli, 

romelic moiZebneba cxrilSi (ix. danarTi 10) Sesabamisi 
albaTobis mixedviT. alternatiul niSnebSi albaTobad 
SeiZleba CavTvaloT TiToeuli niSnis wili saerTo 
moculobaSi (xelSemwyob ricxvTa Sefardeba yvela 
SesaZlo ricxvTan). 

Cvens mier motanili cxrilis monacemebiT:

     80  20  120 15  150  25  200  30
y1                        

10  15  25  30                       



12350 

80 

 

 154;

      80  20  120  20  150 15  200 10
y2                                                                         

20  20  15  10 

8255 

65 

 

 125

  
ysaerT. 

80  30 120 35 150  40 200  40


145 

 

20605 

145 

 
 145

 

 
y  
 y 

2 
 y2   

 43.3
 
 
 
 
 

 

Z   (radgan 

 
y  
 43.3 

p  0.55 

q  0.45 
 

p  0.55 , rasac Cven miviCnevT albaTobad,

cxrilSi – danarTi 10, is Seadgens 0.6184)  0.6184
am monacemebis safuZvelze korelaciis biserialuri 

koeficienti Seadgens: 
 

  y  y     pq     127 154  0.55 0.45 
B            

 2          1   
                                         0.25biser. 

y 43.3 0.6184

Bbiser.  0.25 

koeficientis mniSvneloba gviCvenebs, rom am SemTxvevaSi 
Semosavlebsa da umaRlesis damTavrebas Soris kavSiri 
arsebobs, magram Zalian susti.
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bankebis 

nomeri 

 
aqtivebi 

(mln. lari) 

x 

wliuri 

mogeba 
(mln. lari) 

y 

ranJirebuli 

variaciuli mwkrivebi 
rangebs 

Soris 

sxvaoba 

N    N  

 
d 

2 

x    niSniT 

N x 

y    niSniT 

N y 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

10.0 

15.0 

20.0 

25.0 

30.0 

40.0 

50.0 

60.0 

70.0 

80.0 

0.5 

0.7 

0.6 

0.8 

1.2 

1.3 

1.0 

1.5 

1.8 

2.0 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

10 

8 

9 

7 

5 

4 

6 

3 

2 

1 

10-10=0 

9-8=1 

8-9=-1 

7-7=0 

6-5=1 

5-4=1 

4-6=-2 

3-3=0 

2-2=0 

1-1=0 

0 

1 

1 

0 

1 

1 

4 

0 

0 

0 
n  10 

      d 
2   
 8 

 

17. rangebis korelaciis koeficienti 
 

ekonomikaSi, biznessa da menejmentSi wyviladi ko- 
relaciuri kavSirebis simWidrovis xarisxis gasazomavad 
xSirad iyeneben rangebis korelaciis koeficientebs, rom- 
lebic gamoirCevian gaangariSebaTa simartiviT da 
moxerxebulobiT. aseTia ingliseli statistikosebis 

spirmenisa da kendelis rangebis korelaciis koeficien- 
tebi. orTave mecnieris mier SemoTavazebuli koeficientis 
gaangariSebis meTodologia eyrdnoba x  da y  niSnebis 
mixedviT mocemuli variaciuli mwkrivebis ranJirebas 
da Sesabamisi rangebis variaciuli mwkrivebis warmoqmnas. 

socialur-ekonomikuri movlenebis variaciuli 
mwkrivebis ranJireba ewodeba am mwkrivebis individualur 
mniSvnelobaTa adgilebis (pirveli 1, meore 2 da a. S.) 
gansazRvras, anu maTdami rangebis mikuTvnebas, sididis 
mixedviT zrdis an klebis tendenciis gaTvalisiwnebiT. 

aqedan, cxadia, rom rangi maCvenebelTa rigiTi 
nomeria zrdis an klebis tendenciiT daalagebul 

variaciul mwkrivSi. movitanoT pirobiTi magaliTi, 
romlis mixedviT advili gasagebi gaxdeba variaciuli 
mwkrivebis ranJirebis procesi. 

biznesSi komerciuli bankebis aqtivebi da wliuri 
mogeba (mln larobiT) 

cxrili #34 
 
 
 

x                y
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aviRoT, magaliTad, 10 msxvili komerciuli banki, romelTa 

mixedviT gvaqvs aqtivebi da wliuri mogebis maCveneblebi: 

movlenebs Soris pirdapiri kavSirebis dros 

ranJireba iwyeba udidesidan umciresis mimarTulebiT. 

udidesi mniSvnelobis mqone variants eniWeba 

upiratesoba da esmis rangi 1, anu Tavsdeba pirvel 

adgilze, xolo Tu Sebrunebul anu ukukavSirebis 

SemTxvevaSi romelime erTerTi niSnis mniSvnelobaTa 

ranJireba warmoebs, maSin_umciresidan udidesamde. 

magaliTad, bizesSi warmoebis moculobisa da 

p r o d u q c i i s  e r T e u l i s  T v i T R i r e b u l e b i s 

urTierTkavSiris Seswavlisas warmoebis moculobis 

variaciuli mwkrivis ranJireba moxdeba udidesidan 

um c ires am de ,  xol o  pro duqc iis  e rTeu lis 

TviTRirebulebis ranJireba–umciresidan udidesamde 

(bunebrivia, rom pirvel adgilze moxvdeba umciresi 

danaxarjebis mqone warmoebani). 
(cxrilSi mizezobrivi faqtori aRniSnulia x -iT,

saSedego faqtori y -iT, niSnis mixedviT rangi N 
x 
-iT,

 

y   niSniT mixedviT rangi 
 

N y -iT). cxrilSi rangebi

warmoiqmneba maCvenebelTa raime niSnis upiratesobis 

mixedviT. rogorc sawesdebo kapitalis aseve wliuri 

mogebis mixedviT upiratesoba eniWeba maT sidides. cxadia 

pirvel adgilze unda davsvaT is bankebi, romlebsac 

yvelaze didi sawesdebo kapitali da wliuri mogeba 

aqvs, Semdeg adgilebze ganawildeba am maCvenebelTa ufro 

naklebi sididis bankebi da a. S. 

im SemTxvevaSi Tu ramdenime banks aqvs sididiT erTi 

da igive maCevenebeli, maSin TiToeul maTgans rangi 

miekuTvneba variaciul mwkrivSi maTi rigiTi adgilebis 

saSualo ariTmetikulis mixedviT.
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magaliTad, Tu me-4 rangis Semdeg ori maCvenebelia 

erTnairi sididis, maSin TiToeul maTgans miekuTvneba 4.5 
 

 4 5 
 4.5


rangi 

   2 
 , xolo Tu samia aseTi, maSin TiToeul 


 

 4 5 6 
 5



maTgans mieniWeba me-5 rangi 

      3 

  da a.S. 



ranJirebuli variaciuli mwkrivebis rangebis 
safuZvelze spirmenma SeimuSava korelaciis rangebis 
koeficientis gasaangariSeblad Semdegi formula: 

 
 

Rxy 

  6 d 
2 

 1            i   

n(n
2 
 1) 

 

(8.76)

 

sadac Rxy - rangebis korelaciis koeficientia,
 

d , i _uri rigis x   da y   niSnebis rangebs Soris 

sxvaobaa N x  N y 
n _dakvirvebis ricxvi.

Cveni cxrilis monacemebiT n  10 , d 
2  
 8 . am

safuZvelze spirmenis rangebis korelaciis koeficienti 
Seadgens: 

 

  6 d 
2                   

  48  
R    1           i       1          0.95xy                

n(n
2 
 1) 990

 

 

rogorc Cans korelaciis rangebis koeficientma aCvena 

mocemul movlenebs Soris pirdapiri da amave dros 

maRali simWidrovis xarisxis kavSiri. statistikosebi 
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ityobinebian, rom korelaciis rangebis koeficientis 

maCvenebeli nakleb saimedoa, vidre wrfivi korelaciis
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koeficientis maCvenebeli. magram gaangariSebaTa simartivis 

gamo mas SedarebiT farTo gamoyeneba aqvs socialur- 

ekonomikuri movlenebisa da procesebis analizis dros1. 

ingliselma statistikosma g. j. kendelma rangebis 

korelaciis koeficientis gaangariSeba SemogvTavaza x 

da y  niSnebis rangebis zrdisa da klebis Sesadarisobis 

safuZvelze. saqme isaa, rom x   niSnis rangebi aigeba 

mkacrad gansazRvrul zrdis tendenciis mixedviT. magram 

mis Sesabamisad  y    niSnis rangebis ( N y ) zrda 

yovelTvis ar Seesabameba x -is zrdas e. i. araa daculi 
maT Soris zrdis Tanmimdevroba. magaliTad, Cvens mier 
zemoTmotanil cxrilSi rangebi xasiaTdeba mudmivi 

zrdis tendenciiT, xolo zemodan me-2 da me-6 rigis 

rangebi naklebia Sesabamisad maT winamdebare rangebze. 

amitom gansazRvraven im rangebis raodenobas, romlebic 

Tavisi mniSvnelobiT metia mis winamdebare rangebis 

mniSvnelobaze, e.i. swori ̀ Tanmimdevrobis~ raodenobas. 
 

 
1SevniSnavT, rom korelaciis rangebis koeficenti sxva araferia 

Tu ara wrfivi korelaciis koeficienti mxolod im gansxvavebiT, 

rom am ukanasknelis gasaangariSebel formulaSi x da y–is nacvlad
 

rangebi ( N x     da N y ) gamoiyeneba. naturaluri ricxvebisaTvis
 

 
saSualo sidide ganisazRvreba formuliT 

 

n
2  
 n 


2n 

 

n  1 

2 

 

 
, xolo

saSualodan naturaluri ricxvebis gadaxris kvadratebis saSualo 
 

n
3 
 n 

12     
formuliT. am maCveneblebis fiSeris korelaciis wrfivi

 

koeficientis formulaSi SetaniTa  da martivi gardaqmnebiT 

vRebulobT spirmenis korelacis rangebis koeficients. (damtkiceba 

ixileT: Äæ,  Ýäæ,  Þë, Ì. Äæ.  Êåíäåë, Òåîðèÿ Ñòàòèñòèêè, 

Ãîñòàòèýäàò ÖÑÓ, Ì., 1960, ñ. 304).
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maT raodenobas `+~ niSniT gamosaxaven da aRiniSneba 

p      simboloTi. paralelurad daiTvlian am rangebis 

raodenobas, romlebic Tavisi mniSvnelobiT naklebia 

mis winamdebare rangebis mniSvnelobaze. aseT SemTxvevebs 

gamosaxaven `_~ niSniT da aRniSnaven Q   simboloTi. 

orTaves jams gamosaxaven S   simboloTi ( S  p  Q ). 

advili misaxvedria, rom p  maqsimalur mniSvnelobas
 

miaRwevs maSin, rodesac 
 

N 
x    
da 

 

N y   rangebi srul Sesa-
 

bamisobaSia, e.i. rogorc 
 

N 
x 
, ise 

 

N y   izrdebian natura-

luri mTeli ricxvebis Sesabamisad, 1-dan n -mde. maSin

pirveli wyvil ( N 
x  
 1 da N y   1) rangebis Semdeg rangebis

mniSvnelobaTa wina rangebis mniSvnelobebze gadaWarbebis

ricxvi iqneba 
 

N y   2 ) Semdeg 

n  1, rangebis meore wyvilis ( N 
x  
 2  da 

 

n  2 da a.S. maSasadame sul gveqneba:
 

 

Pmax 

 

  n  1   n  2  ...  3  2  1  
 n(n 1) 

. 
2

im SemTxvevaSi, roca y -is rangebs aqvs x -is rangebis 

tendenciis sawinaaRmdego tendencia, unda aviRoT 

absoluturi mniSvnelobiT:

 
Pmax 

 
 n(n 1) 

. 
2

m. j. kendalma korelaciis rangebis koeficienti

SeimuSava S  P  Q _s P  an Q -s maqsimalur SesaZlebel

ricxvTan SefardebiT:



 

 

R     
     S      

 
    2S  

xy        n(n 1) 

2 

n(n  1) (8.77).

Cvens mier zemoT motanili cxrilis monacemebiT 

vaCvenoT kendelis korelaciis rangebis koeficientis 

gaangariSebis wesi. 

cxrili #35 
 

 

r a n g e b i 
 

balebis gaangariSeba 

N x N y `+~ `-~ 

1. 1 9 0 

2. 2 8 0 

3. 3 7 0 

4. 6 4 1 

5. 4 4 2 

6. 5 5 0 

7. 7 3 0 

8. 9 1 1 

9. 8 1 0 

10. 10 - - 
n  10  P  42 Q  4 

 

balebis gaangariSeba ̀ +~ da ̀ _~ minus niSnebis mixedviT 

Semdegnairad xdeba: pirvel striqonSi ( N x   1, N y   1 ) 

aRmoCnda, rom 1-ze gadaWarbebis 9 SemTxvevaa da arcerTi 

erTze naklebi SemTxveva svetis rangebidan. amitom `+~ 
niSania 9 anu 9 bali, xolo minusi niSani 0. aseTive 

mdgomareobaa meore da mesame striqonebSi. meoTxe striqonis 

Semdeg 6-ze metia 4 rangi, xolo naklebi 1. amitom meoTxe 
17 b. gabiZaSvili 273
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striqonSi gvaqvs ̀ +~ 4, xolo minusi 1 da a.S.

maSasadame sul gvaqvs 

S  P  (4)  38 

P  42 , Q  4 aqedan

korelaciis kendelis rangebis koeficienti udris: 
 

R    
   2S     

 
   2 38     

 
 76 

 0.84xy        
n(n  1) 10(10  1)    90           

.

rogorc Cans kendelis rangebis koeficienti aRmoCnda 

ufro naklebi Tavisi sididiT, vidre spirmenis 

koeficientia. 

kendelis aRniSnuli koeficienti gamoiyeneba im 

pirobebisaTvis, roca x   da y   niSnebis variaciul 

mwkrivebSi variantebi ar meordeba da aqedan gamomdinare 

ar xdeba rangebis gaerTianeba saSualo maCveneblebSi 

(rangebSi). Tu variantebis erTi da igive mniSvnelobani 

meordeba da maSasadame warmoiqmneba erTi da igive 

rangebi, maSin korelaciis rangebis koeficientis 

gasaangariSeblad gamoiyeneba kendelis meore formula:

 
Bxy  

 

                         S  

 n(n 1) 
 K

   n(n 1) 
 K  

 (8.78)
2            

x               
2            

y
 

 

s a d a c 

 

K x   K y  
t (t 1) 

2 

 

-  b a le b i s  r i c x v i , 

romliTac koreqtirdeba TiToeul mwkrivSi 

ganmeorebuli t  rangebis xarjze (unda gvaxsovdes, 

rom erTnairi balebis Tanmimdevrobis SemTxvevebi 

nebiesmier mwkrivSi fasdeba nulovani baliT (0), 

ris gamo isini koeficientis gaangariSebisas arc 

pliusi da arc minusi niSnebiT mxedvelobaSi ar
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miiReba). aRniSnuli SemTxvevisaTvis vaCvenoT kendelis 

rangebis korelaciis koeficientis gaangariSebis wesi 

pirobiT magaliTze. 

rangebis korelaciis kendelis koeficientis 

gaangariSebis cxrili. 
cxrili #36 

 

 

x 

 

y 
 

N x 

 

N y 

balebis daTvlis Sedegebi 

`+~ niSniT `-~ niSniT 

26 

30 

30 

32 

36 

36 

36 

38 

40 

44 

62 

60 

64 

66 

66 

68 

70 

70 

76 

76 

1 

2.5 

2.5 

4 

6 

6 

6 

8 

9 

10 

2 

1 

3 

4.5 

4.5 

6 

7.5 

7.5 

9.5 

9.5 

8 

7 

7 

5 

3 

3 

2 

2 

0 

- 

1 

0 

0 

0 

0 

0 

0 

0 

0 

- 

n  10    P  37 Q  1 

 

moqmedi wesis mixedviT1 Tavidanve unda ganvsazRvroT 

x  niSnisaTvis erTnair mniSvnelobaTa rangebi. minimalur 

mniSvnelobas ( x  26 ) mieniWeba rangi 1. mis momdevno 

or erTnair mniSvnelobebs, romlebsac uWiravs meore 

3 2 
da mesame adgili 2.5 ( 

2 
2.5 ), x  32 mniSvnelobas

mieniWeba rangi 4. mis momdevno TiToeul erTnair 

mniSvnelobebs ( x  36 ), romlebsac uWiravs Sesabamisad 

5 6 7 
me-5, me-6 da me-7 adgilebi, bali 6 (   

3 
6 ). radganac

 
1 ix. Òåîðèÿ  ñòàòèñòèêè.  Ó÷åáíèê  ïîä  ðåäàêöèåé ïðîô.  Ð. Ë. 

Ãðîìûêî  Ì.:  ÈÍÔÐÀ–Ì, 2002, ñòð. 219.
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. 

amis Semdgom mwkrivis maCveneblebi araa erTnairi, amitom 
TiToeulis danarCen variantebis balebi mieniWeba 
Sesabamisad 8,9,10. 

amis analogiurad warmoebs y  niSnis mixedviT rangebis 

daTvlis procesi mxolod im gansxvaveviT, rom rangebis

meore wyvilis ( N x   2.5 , N y   1) Semdeg mesame wyvils

mxedvelobaSi ar vRebulobT arc plusi da arc minusi 

niSnebiT, vinaidan 2.5 rangis mniSvneloba imeorebs meore 

wyvilis mniSvnelobas. amave mizeziT, magaliTad, mexuTe 

wyvilis ( N x   6, N y   4.5 ) ganxilvisas, mxedvelobaSi ar
 

vRebulobT me-6 da me-7 wyvilebs, romelTaTvisac 
 

N x   6 .
 

me-7 wyvilis ganxilvisas ( N x   6, N y   7.5 ) mxedvelobaSi
 

ar vRebulobT me-8 wyvils, romlisTvisac 

imeorebs me-7 wyvilis mniSvnelobas da a.S. 

 

N y   7.5

daviTvaloT K 
x    
da K y . N x rangebSi ganmeorebiT

ori SemTxveva gvaqvs: erT SemTxvevaSi rangi 2.5 meordeba 
2-jer, meore SemTxvevaSi rangi 6 meordeba 3-jer. 
maSasadame 

K   
 2(2 1) 3(3 1) 

 4 
x                             

2 
 

N y   -is mwkrivSi gvaqvs rangebis ganmeorebis sami 

SemTxveva. pirvel SemTxvevaSi rangi 2.5 meordeba 2-jer, 
rangi 7.5 agreTve orjer da rangi 2.5-orjer. maSasadame

N   
 2(2 1) 2(2 1) 2(2 1) 

 3 
y                                          

2 

 
( t rogorc aRvniSneT

erTze metad ganmeorebadi rangis ganmeorebis sixSire). 

S  P  Q  37  (1)  36
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maqsimaluri balebis raodenoba 

n(n 1) 
 

10 9 
 45 

2            2 

korelaciis rangebis kendelis koeficienti Seadgens:

 
Bxy

 

 

 
                        S                          

 
 36 

 0.867
 n(n 1) 

 K
  n(n 1) 

 K  
     41

2           
x               

2            
y
 

 

rogorc Cans korelaciis rangebis koeficienti Zalian 

maRalia da aCvenebs x  da y  movlenebs Soris mWidro 

urTierTkavSirs. 

amitom statistikosebi  korelaciis spirmenisa da 
kendelis rangebis koeficientebs aniWebs upiratesobas 

imis gamo, rom maTi gamoTvla martivia. maTi meSveobiT 

SeiZleba kavSirebis simWidrovis xarisxi gaizomos ara 

marto raodenobriv, aramed Tvisebriv (xarisxobriv) 

movlenebsa da procesebSi da a.S. 
 

 

18. pirsonis Teoriuli korelaciuri 

Sefardeba 

 
socialur-ekonomikur movlenebsa da procesebSi 

urTierTkavSiris somWidrovis xarisxis ganxiluli 

korelaciis koeficientebi umTavrsad gamoiyeneba wrfivi 

kavSirebis SemTxvevebisaTvis. 

pirsonis  Teoriuli korelaciuri  Sefardeba 

universaluri korelaciis koeficientia, romliTac 

SeiZleba gaizomos molenebs Soris arsebuli kavSirebis 

simWidrovis xarisxi ara marto wrfivi, aramed arawrfivi 

kavSirebis (paraboluri, hiperboluri, xarisxovani da
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







       n 

a. S.)SemTxvevisaTvis. 

wina masalaSi, dajgufebul monacemebs Soris 

korelaciuri urTierTkavSirebis Seswavlisas, 

dispersiebis Sekrebis kanonis ZaliT vaCveneT empiriuli 

korelaciuri Sefardebis gaangariSeba determinaciis 

empiriuli koeficientidan fesvis amoRebis gziT:
 


       
  emp. 


 

2  


2   . 
y  

pirsonis Teoriuli korelaciuri Sefardeba 
gaingariSeba determinaciis Teoriuli koeficientidan 
kvadratuli fesvis amoRebiT. TavisTavad determinaciis 
Teoriuli koeficienti dgindeba nebismieri funqciis 
(wrfivi da arawrfivi) saSedego movlenebis doneTa 
mosworebiT, anu iseTi Teoriuli doneebis gaangariSebiT, 
romlebic umcires kvadratTa meTodiT saerTo jamSi 
minimaluri mniSvnelobiT iqneba gansxvavebuli empiriuli 
doneebisagan. koeficientis sidide ganisazRvreba saSedego 

( ŷ  ŷ )
2
 

movlenis Teoriuli doneebis dispersiis     
n 

SefardebiT empiriuli doneebis dispersiasTan 
 

 ( y  y) 
2 

                 . amis Sedegad Teoriuli determinaciis 

koeficienti Seadgens: 
 

( ŷ  ŷ ) 
2
 

KTeor.        
n 

 
 

( y  y) 
: 

n 

 
 

( ŷ  ŷ ) 
2

 

                , 
( y  y) 

2

 

sadac 
 

KTeor. Teoriuli determinaciis koeficientia,

n - dakvirebis ricxvi, 
y - empiriuli doneebi,
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2 

2 

n 

ŷ   - Teoriuli anu mosworebuli doneebi 
 

ŷ -Teoriuli doneebis saSualo. Teoriuli da
 

empiriuli doneebis saSualo (ramdenadac 
 

y  ŷ

erTmaneTis tolia. amitom iq, sadac formulebSi gvaqvs 

ŷ  Tavisuflad vixmaroT sididiT misi Semcvleli y ). 

rogoria Teoriuli anu mosworebuli da empiriuli 
doneebis dispersiebis ekonomikuri Sinaarsi? ris 
cvalebadobas asaxaven isini? empiriuli doneebis 

 

         ( y  y) 2 
   
                n 

  anu saerTo dispersia asaxavs moce- 


muli ekonomikuri maCveneblis variaciis (cvaleba- 

dobis) xarisxs uamravi socialur-ekonomikuri 

faqtoris zegavleniT. aseTi faqtorebi iwveven 

saSedego movlenis zrdas, klebas an stabilizacias. 

Znelia srulyofilad davasaxeloT sazogadoebriv- 

ekonomikuri movlenebisa da procesebis ganviTarebaze 

moqmedi mzezobrivi faqtorebis sia ekonomikaSi, biznessa 

da menejmentSi. yovel konkretul SemTxvevaSi maTi 

CamonaTvali mxolod TvalSisacem faqtorebs exeba da 

ara yvelas, romelTa nawili ara aSkara, aramed faruli 

gziTac, zogjer politikur zegavlenasac ki axdenen 

ama Tu im movlenis ganviTarebaze. 

rac Seexeba Teoriuli, mosworebuli doneebis 
 

         ( ŷ  y) 2 
dispersias    


  is imdenad ramdenadac TviT 


Teoriuli, mosworebuli doneebi x  (mizezobrivi) 
faqtoris zegavleniT Camoyalibda, asaxavs saSedego 

movlenis  x    faqtoris zemoqmedebiT gamowveul
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 K 





cvalebadobis dispersias. amitom determinaciis 
 

  2                       
Teoriuli koeficienti                    2             det. 

                   
gviCvenebs saSedego

movlis ( y ) saerTo cvalebadobis (dispersiis) ra 

nawilia gamowveuli modelSi gaTvaliswinebuli 

faqtoris (an faqtorebis) cvalebadobiT. 

amitom determinaciis Teoriuli koeficientis 

ekonomikuri Sinaarsi erTnairia rogorc wyviladi, ise 

mravlobiTi korelaciuri kavSirurTierTobis ganxilvis 

pirobebisaTvis. 

pirsonis Teoriuli Sefardeba anu kvadratuli 

fesvi determinaciis Teoriuli koeficientidan 
 

               ( ŷ  ŷ )
2  

                          
 

w od e b ul i a  k o r elac iu ri   Teor. 


( y  y)
2  

 

ka vS i r is  si m Wi dr ovis  xari s xis  u ni v er s a l ur 

maCveneblad, romelic SeiZleba Tavisuflad gamoviyenoT 

rogorc wyviladi ise, mravlobiTi, agreTve wrfivi 

da arawrfivi korelaciuri kavSirurTierTobis 

korelaciur-regresiul analizsa da prognozirebaSi. 

pirsonis Teoriul korelaciur Sefardebas zogjer 

uwodeben korelaciis indeqss da gamoiyeneba rogorc 

wyviladi aseve multikorelaciuri anu mravlobiTi 

korelaciis dros. misi mniSvneloba icvleba 0-dan 1- 

mde. statistikosebi amboben, rom Tu misi mniSvneloba 

naklebia 0.3-ze   0.3 korelaciuri kavSiri sustia, 

Tu 0.3-0.6 farglebSi – saSualo, xolo Tu metia 0.6- 

ze   0.6 - kavSiri Zlieria. Tu korelaciis indeqsi 

0-is tolia, maSin modelSi Seyvanili faqtori araviTar
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zegavlenas ar axdens saSedego movlenis ganviTarebaze, 

Tu ki erTis tolia, maSin SeiZleba iTqvas, rom saSedego 

movlenis cvalebadoba (variacia) mTlianad ganisazRvreba 

mizezobrivi faqtoriT. 

movitanoT konkretuli magaliTi sabanko biznesidan: 

korelaciuri Sefardebis saangariSo cxrili 
 

cxrili #37
 

bankebSi depozitebze Tanxebi 

(mln. lari) 

 

 
( y  y)

2    ŷ   y   ŷ   y 2   y  y
 

 

 
y  y 2wliuri 

sabanko 
 
faqtobrivi 

Teoriuli, 
y  y 

x                     x                                 x                      x

procenti y 
mosworebuli 

ŷ 

1 32 32.4 -8 64 -7.6 57.76 -0.4 0.16 
2 38 37.0 -2 4 -0.3 9.0 1 1 

3 40 40.8 0 0 0.8 0.64 -0.8 0.64 
4 44 43.8 24 16 +3.8 14.44 0.2 0.4 

5 46 46.0 36 36 +6 36 0 0 

x  15 y  200 ŷx   200 0 120 0 117.84 0 1.84 

mocemul SemTxvevaSi bankebSi depozitebze arsebuli 

Tanxebis saSualo Seadgens:

y  
y 

 
 200 

 40 
 
mln. lars.

n       5 

aseTive maCvenebli iqneba mosworebuli doneebis 
saSualo:

ŷ  
ŷ 

 
 200 

 40 
 
mln. lari.

n       5 

determinaciis Teoriuli koeficienti iqneba: 
 

2                                 2
 

 
2  
 
   

 
( ŷ y )   

 
117.84 

 0.982
 

2        
( y  y)

2
 120

pirsonis Teoriuli Sefardeba: 
 

( ŷ y ) 
2 

                      0.990 
( y  y)

2
 

es imas niSnavs, rom depozitebis zrdis procesi
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bankebSi 98%-iT gamowveulia sabanko wliuri procentis 

matebiT. am or movlenas Soris, e.i. sabanko procentis 

matebasa da bankebSi depozitebis zrdas Soris 
korelaciis koeficienti Seadgens 0.99-s. e. i. kavSiris 
simWidrvis xarisxi Zalian maRalia. 

 

 

19. mravlobiTi korelaciuri kavSiris 

simWidrovis xarisxis maCveneblebi  

 
mravlobiTi korelaciuri kavSirebis simWidrovis 

xarisxis gasazomavad statistikaSi cnobilia: 

mravlobiTi korelaciis saerTo koeficienti, 

mravlobiTi korelaciis determinaciis saerTo 

koeficienti, 

determinaciis kerZo koeficientebi, 

korelaciis kerZo koeficientebi, 

elastiurobis kerZo koeficientebi, 

konkordaciis korelaciis koeficienti. 

wina paragrafSi vaCveneT determinaciis empiriuli 

da Teoriuli koeficientebis gaangariSebis wesebi. isic 

aRvniSneT, rom determinaciis koeficientebidan amoRebuli 

kvadratuli fesvi gvaZlevs Sesabamisi saxis (empiriuli 

da Teoriuli) korelaciis koeficientebs da is 

wodebulia movlenebs Soris kavSiris simWidrovis 

universaluri maCveneblis saxelwodebiT. amitom es 

maCvenebeli Tanabari ZaliT gamoiyeneba rogorc wyviladi, 

ise mravlobiTi korelaciis analizis miznebisaTvis. 

determinaciis saerTo koeficienti gaiangariSeba 
formuliT:

 

 2 

Ry / x1 , x2 ,.., xn   
 
 2

 

 

 

(8.79)
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1     2         n 

1        1                            2          2                                         n          n   

1              2                      n 

2 

x x 

sadac  
2 - mravlobiTi korelaciis regresiuli

gantolebis safuZvelze gaangariSebuli Teoriuli 

doneebis dispersia, 

 
2 _saerTo dispersiaa, romelic gaiangariSeba 

empiriuli (faqtobrivi) doneebis safuZvlze. 

Ry / x , x  ,.., x   _determinaciis koeficientia, romelic
 

asaxavs saSedego y  movlenis damokidebulebas 

faqtorebisagan. 

 

x1 , x2 ,.., xn

aqedan amoRebuli kvadratuli fesvi gviCvenebs 
mravlobiTi korelaciis koeficientis mniSvnelobas:

 

 2 

Ry / x1 , x2 ,.., xn   
   

 2
 

 

 

(8.80).

wrfivi korelaciuri kavSiris SemTxvevaSi Tu 
gamoviyenebT wyilad korelaciur koeficientebs, 
determinaciis saerTo koeficienti SegviZlia 
Semdegnairad CavweroT:

 

 

R y / x1 , x2 ,.., xn   


 

a1 z yx x  a2 z yx x   .. an z yx x 

y 

 

 

(8.81)

sadac a
1 
, a

2 
,.., a

n 
_mravlobiTi regresiuli gantolebis

parametrebia naturalur gamosaxulebaSi. 

z yx , z yx  ,.., z yx   _wyviladi korelaciis koeficientebia, 

romlebic gviCveneben y  saSedego movlenis korelaciur

urTierTkavSirs Sesabamisad x
1 
, x

2 
,.., x

n faqtorebTan
 

calcalke, 

 

 x1 
,

 

,..,
2                     n 

 

- Sesabamisad 
 

x1 , x2 ,.., xn       _

mizezobrivi faqtorebis saSualo kvadratuli gadaxraa, 

 y _ saSedego movlenis saSualo kvadratuli 

gadaxraa.
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1    2         n 
1         1                             2          2                                         n          n   

1                            2                                           n 

1                            2                                           n 

1 1  2 

. 

2 

aqedan gamomdinare, mravlobiTi korelaciis mTliani 

(saerTo) koeficienti gaingariSeba formuliT: 
 

Ry / x ,x  ,.., x    

 

a1 z yx x  a2 z yx x   .. an z yx x 

y

 

statistikosebi gvTavazoben1, agreTve, determinaciis 
saerTo koeficienti gaviangariSoT standartizebul 
masStabSi gazomili mravlobiTi regresiuli gantolebiT: 

 

2R y / x1 , x2 ,..., xn    1ryx     2 ryx    ...   n ryx (8.82),

sadac wina masalaSi motanili standartizebul 
masStabebSi wrfivi regresiuli gantolebis

t
1 
, t

2 
,..,t

n cvladebi Secvlilia wyviladi korelaciis

koeficientebiT. am formulis safuZvelze gamoiangariSeba 
mravlobiTi korelaciis koeficienti: 

 

2R y / x1 , x2 ,..., xn   
 1ryx     2 ryx    ...   n ryx (8.83)

Tu gvaqvs y saSedego movlenasa da or mizezobriv faqtorTan 

wyviladi kavSiris korelaciis koeficientebi, agreTve am or 

mizezobriv faqtors Soris korelaciuri kavSiris wyviladi

koeficienti ( z yx  , z yx da zx x  ), maSin mravlobiTi korelaciis

koeficienti gamoiangariSeba formuliT2: 

 
1ix., magaliTad, Òåîðèÿ ñòàòèñòèêè, ïîä ðåäàêöèåé Ð. À. Øìîéëîâîé, Ì.: 

Ôèíàíñû è ñòàòèñòèêà 2002, ñòð. 307. Òåîðèÿ ñòàòèñòèêè. Ó÷åáíèê ïîä 

ðåäàêöèåé ïðîô. Ð. Ë. Ãðîìûêî Ì.: ÈÍÔÐÀ–Ì 2002, ñòð. 252  da sxv 
2SevniSnavT, rom mravlobiTi korelaciis koeficientis sidide 

damokidebulia ara marto saSedego movlenasa ( y ) da mizezobriv 
faqtorebs, aramed TviT mizezobriv faqtorebs Soris korelaciur 

urTierTkavSirze. amasTan Tu wyviladi korelaciis wrfivi 

koeficieti ( Rxy ) Zalian maRalia da aWarbebs 0.8-s, maSin statitikaSi 

or faqtors Soris aseTi kavSiri wodebulia kolinearobis, 
xolo mraval faqtors Soris – multikolinearobis saxelwodebiT
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1  2 

1     2 

 

z 2        z 2
 

 

 2 z   z   z
R

y / x1 , x2 ,.., xn    


       yx1                    yx2                      yx1      yx2      x1 x2   

1  z 2 
x x 

(8.84).
 

gaviangariSoT mravlobiTi korelaciis saerTo 
koeficienti 24-e cxrilis monacemebiT. cxrilis pirveli 
da bolo svetis mixedviT gaviangariSoT dispersiebi.

aqedan pirveli svetis dispersia ( 2 ) gvaZlevs saerTo

dispersias anu saSedego niSnis saerTo dispersias. 

am svetis mixedviT monacemTa saSualo ariTmetiluli 
 

 223.4 
Seadgens 44,6-s  


 . amave sidides miviRebT bolo 

5    

svetis mixedviT. bolo svetis monacemTa dispersia 

aris moswore2 buli doneebis ( ŷ ) dispersia, romelic 

Seadgens: 
 

 

 2 

( ŷ  ŷ ) 

n 

42.8  44.62  
 43.7  44.62  

 45.2  44.62 

                                                                             
5

 45.4  44.62  
 46.0  44.62 

25 

 

 1.402

pirveli svetis monacemebis ( y ) mixedviT saerTo 

dispersia udris:

 
 

2 


 

( y  y ) 

n 

42.5  44.62  
 43.8  44.62  

 45.6  44.62 

                                                                              
5

 44.8  44.62  
 46.7  44.62 


5 

 

 2.1

am monacemebiT determinaciis saerTo koeficienti 

( Ry / x , x  ) Seadgens:
 

 2 

 

1.402 
 

 

0.667Ry / x , x           
1     2            

2
 


2.1
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

2 

es gviCvenebs, rom saSedego niSnis anu umaRlsi da 1 

xarisxis   Cais xvedriTi wilis   variaciis 

(cvalebadobis) 66,7% ganisazRvreba Cvens mier aRebuli 

faqtorebis (pirveli sortis nedleulis xvedriTi 

wilis ( x1 
), nedleulis gadamuSavebis dayovnebis drois 

( x2 
) cvalebadobiT, variaciiT. 

mravlobiTi korelaciis saerTo koeficienti, romelic 
gansazRvravs Cvens mier aRebul saSedego movlenasa da 

maszed moqmed faqtorebs ( x1 , x2 
) Soris korelaciuri 

urTierTkavSiris simWidrovis xarisxs, gaiangariSeba 

determinaciis saerTo koeficientidan kvadratuli 

fesvis amoRebiT: 
 

Ry / x1 , x2   


    
   0.667  0.817 

 
2

es imas niSnavs, rom saSedego niSnis (Cais mza 
produqciis xarisxi) kavSiris simWidrovis xarisxi 
Seadgens 81,7%-s, rac Zalian maRalia da metyvelebs 
Cvens mier SerCeuli faqtorebis arsebiTobaze. 

axla imave cxrilis monacemebis moSveliebiT vaCvenod 

mravlobiTi korelaciis saerTo koeficientis 

gaangariSebis sxva wesebic. amisaTvis cxrilis monacemebiT 

gaviangariSoT saSualo maCveneblebi saSualo 
 

 
x  

x 
ariTmetikulis formulis gamoyenebiT  


 , saSualo 

n 

kvadratuli gadaxrebi dispersiisa da saSualo 
kvadratuli gadaxris gaangariSebis samomento anu

 
gamartivebuli formulis 

 



   

 

x 
2 
  x  2 



 
daxmarebiT

 

da wyviladi wrfivi korelaciis koeficientebi CvenTvis
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

2 

1 

x 

 


 r   



 

xy  x  y 

ukve cnobili formulis 
 
maTSoris: a) saSualoebi: 

 xy 

  x y 
 gamoyenebiT. 


      y 223 .4 6360 .9

y    
n  




 44 .68 % 

5 

x1 x 2    1272 .18 

5

       x   298 .4 
13350 .8

x
1  
   

n   



 59 .68 % 

5 
x1 y   2670 .18 

5

        107 4769 .2

x 
2  
  21 .4 

5 

saaTi x 2 y   953 .84 
5

2          17843 .4 
1                       5 

 

 3568 .68 
 

y 
2  


9991 .99 

5 

 

 1998 .398

 

x 
2   


2351 

5 

 

 470 .2

 
b) saSualo kvadratuli gadaxrebi: 

 

 y   y 
2 
 y2   


 

1998.398  1996.302  1.447

      x 
2 
 x 2   




 

3568.68  3561.70  2.642
x1                     1             1

      x 
2 
 x  2   




 

470.2  457.96  3.498
x2                      1              2 

 

g) korelaciis wyviladi wrfivi koeficientebi:
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y 

y 

i 

1 

2 

y 
k 

 

r     
 yx1 y x1   

 2670.18 44.68 59.68 
 0.962yx1  y  

x 

1.447  2.642

r     
 yx2 y x2   

 953.84 21.4 44.68 
 0.456yx2  y  

x 

1.447  3.498

r      
 x1 x2 x1 x2   

1272.18 1277.15 
 0.545x1x2  

x1
  

x 

2.642  3.498

 

wyviladi korelaciis koeficientebidan ori 
maTganis kavSiris simWidrovis xrisxi uaryofiTi 
maCvenebelia. es bunebrivicaa, vinaidan nedleulis 
gadamuSavebis dayovnebis drois SemcirebasTan 
dakavSirebiT, rogorc cxrilidan Cans, izrdeba rogorc 
umaRlesi da I sortis mza produqciis, aseve 
nedleulis saerTo moculobaSi maRali xarisxis 
nedleulis xvedriTi wili. 

am koeficientebis safuZvelze SegviZlia davweroT: 

 
r    1  r12  2  ...  r1k  k 

r    r21 1   2  ...  r2k  k 

.    .    .    .    .     .      . 

r    rk11  rk 2  2  ...   k 

sadac ry      - saSedego niSedego niSnis TiToeuli 

i -ur faqtorul niSanTan kavSiris wyviladi,

wrfivi korelaciis koeficientebia, 
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rij  _TiToeuli  j -uri faqtoris sxva  i -ur 

faqtorebTan kavSiris wyviladi, wrfivi korelaciis 

koeficientebia. 
mocemuli sistemis wyviladi koeficientebi



 

1 2 

1 

2 

1 

2 

x x 

winaswaraa gaangariSebuli da nacnob sidideebad

iTvlebian. sistemis amoxsniT miiReba 

koeficientebi. 

1 ,  2 ,...,  k

es normalur gantolebaTa zogadi sistema Cveni 
k on kr et ul i   or fa qt or ia ni   m od el is aT vis 

R 
2

 

 
y / x1 , x2  1ryx   2 ryx  

 

Caiwereba Semdegnairad:
 

ryx    1  r12  2 

ryx     r21 1   2 

Cvens magaliTze: 

 

 
(8.85)

 

ryx 

ryx 

r 
1  2 

 

 0.962 
 

 0.456 
 

 0.545
 

gaviangariSoT mravlobiTi korelaciis saerTo 
koeficienti zemoTmotanili Semdegi formulis gamoyenebiT: 

 

r 
2       

 r 
2 

 2r    r     r 
2                          

       yx1                   yx2                   yx1          yx2          x1x2  

R  y / x1 ,x2     

1  r 
 
2 

x1x2

CavsvaT Cvens mier gasaangariSebeli sidideebi: 
 

0.962
2 
 (0.456)

2 
 2  (0.456)(0.545)  0.962 

R 
2                                                                                                                                                  


y / x1 , x2  1  (0.545)

2

 

   
0.962 0.207 2 0.962 0.248 0.962 

 0.965 
1  0.297 

 

igive mravlobiTi korelaciis saerTo koeficienti 
SegviZlia gaviangariSoT standatul masStabebSi 
regresiuli gantolebis formis safuZvelze. amisaTvis 
saWiroa wina masalaSi motanili determinaciis 
k oe fi ci en ti s     Se sa ba m i si     r eg re s i uli  
18 b. gabiZaSvili 289
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1                            2 n 

2 
 

R  y / x1 , x2   1 rx      2 rx  ...   n rx 

 

g a n t o l e b i s
 

1 ,  2 ,...,  n 

 

parametrebis gasaangariSebeli gantolebaTa

sistema CavweroT Semdegi formiT1, gveqneba: 

0.962  1  0.545 2 

 0.456  0.5451   2

amovxsnaT mocemuli sistema 1    
da  2 

- is mimarT.

amisaTvis mosaxerxebelia pirveli gantolebidan

ganvsazRvRvroT 
 

 
 

SevitanoT 

gveqneba: 

1 
. 

1  0.962  0.545 2 

1 
-is mniSvneloba meore gantolebaSi.

 

 0.456  0.545(0.962  0.545  
2 
)   

2  
 0.524  0.297  

2 
  

2
 

0.703  
2  
 0.068, 

 
2  
 0.096, 

 
1 
 0.962  0.096  0.545  1.014. 

 

arigad, standartizebuli saxiT Cveni konkretuli 

SemTxvevisaTvis mravlobiTi regresiuli gantoleba 

SeiZleba Semdegi saxiT CavweroT: 

t y   1.014t1  0.096t2 . 

t -s koeficientebi miuTiTebs aSkara WeSmaritebaze 

imis Sesaxeb, rom Cais mza produqciis xarisxis amaRlebaze 

yvelaze met gavlenas axdens nedleulis xarisxis 
 

 
1es gantolebaTa sistema miiReba umcires kvadratTa meTodis 

gamoyenebiT da gulisxmobs, rom mravlobiTi korelaciis 

determinaciisa da korelaciis saerTo koeficientebi wyviladi 

wrfivi korelaciis koeficientebis funqciaa da maT safuZvelzedac 

SeiZleba isini gaviangariSoT



291 291 
 

 
 


i 

x 

x 
2 

x 

gaumjobeseba ( 1   2 
). ekonomikurad es koeficientebi 

imaze miuTiTeben, rom nedleulis xarisxis amaRleba 

saSualokvadratuli gadaxris ( ) odenobiT, anu Cvens

SemTxvevaSi, radgan      3.498 , nedleulis saerTo masaSi

I sortis nedleulis xvedriTi wilis 3.498%-iT 

amaRleba, nedleulis gadamuSavebis saSualo drois 

ucvlelobis pirobebSi, Cais mza produqciis xarisxs 

aamaRlebs 1.014 saSualokvadratuli gadaxris odenobiT 

anu Cvens SemTxvevaSi umaRlesi da pirveli xarisxis 

mza produqciis xvedriTi w ili gadiddeba

2.642X1.014=2.678 procentiT (radgan  y   2.642 ).

standartizebuli koeficientebidan naturalur 
koeficientebSi gadasvlisaTvis, rogorc wina masalaSi 
iyo naCvenebi, viyenebT am maCveneblebs Soris Semdeg 
Tanafardobebs:

 

a   
 y 

x1 

 
1 , a0   y  a1 x1  a2 x2 .

Cvens konkretul magaliTze:



a      
 y  


 

 
1.447 

1.014  0.555

1                     1        
2.642                        , 

1 



a      
 y  


2       
      

2
 

1 

 
1.447 

 0.096  0.039 

3.498                        .

 

a
0  
 y  a

1 
x

1 
 a

2 
x

2  
 44.68  0.555  59.68  0.039  21.4  

10.72. mravlobiTi korelaciis regresiis gantoleba 

miiRebs 
saxes: 
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ŷ 
x   10.72  0.555x1  0.039x2 . 

mocemuli konkretuli orfaqtoriani modelis
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1                            2 

yx1 

x1 x2 

2 

SemTxvevisaTvis mravlobiTi determinaciis koeficienti 
ganisazRvreba fomuliT: 

2
 

R y / x1 , x2    1ryx     2 ryx 

Tu SevitanT Cvens monacemebs gantolebaSi, gveqneba:
 

R y / x1 , x2  1.014  0.962  0.096  (0.456)  0.929

aqedan amoRebuli kvadratuli fesvi gvaZlevs 
mravlobiTi korelaciis koeficients, rac Seadgens 0.963- 
s. es ki emTxveva wyviladi korelaciis koeficientebis 

mixedviT gaangariSebul maCvenebels. es maCvenebli e.i. y

saSedego movlenasa da x1 , x2 faqtorebs Soris

mravlobiTi korelaciis koeficientis mniSvneloba 
emTxveva y -is erT-erT faqtorTan ( x ) korelaciis

wyviladi koeficientis sidides  r  0.962 . es

gamowveulia imiT, rom faqtorebs Soris korelaciuri

kavSiri mniSenelovania r  0.545. rac ufro maRalia

faqtorebs Soris multikorelaciis xarisxi miT ufro 

mravlobiTi korelaciis saerTo koeficientis 

mniSvneloba uaxlovdeba erTerTi wyviladi korelaciuri 

kavSiris simWidrovis maCvenebels. 
mravlobiTi korelaciis saerTo koeficienti 

gansazRvravs SerCeuli faqtorebis saSedego niSnis 
ganviTarebaze zemoqmedebis simWidrovis xarisxs. amasTan 
erTad mniSvnelovania, agreTve, saSedego niSanze TiToeuli 
faqtoris zemoqmedebis dadgena sxva faqtorebis 
ucvlelobis, anu TiToeuli faqtoris sxva faqtorebTan 
kavSiris  elim inirebis  pirobebSi.  a m i s a Tv is  
s ta ti s t i k a S i  ga m o i y en eb a  de ter m i n a c i i s a  d a  
korelaciis kerZo koeficientebi.

determinaciis kerZo koeficienti r 
2 

yk ( x  x
 

x    ) 
1,   2 ,...,   n1 

gamoiangariSeba determinaciis saerTo koeficientebis
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1     2           n                              1     2           n 1   

y / x1 , x2 ,.., xn1 

1 

1 

2 

2 

2 

2 

2 

gamoyenebiT: 
 

2                                   2 

r  yk ( x1 ,x2 ,..., xn 1 )  
R  y / x , x  ,..., x   R  y / x , x  ,..., x 

2

1  R y / x1 ,x2 ,..., xn 1

 

sadac 
 

r 
2 

yk - k -uri faqtoris saSedego movlenaze

zemoqmedebis koeficientia am faqtoris sxva faqtorebTan 
urTierTkavSiris eliminirebis pirobebSi; 

2
 

R y / x1 ,x2 ,..., xn  
_ determinaciis saerTo koeficientia, 

romelic asaxavs saSedego niSnis ganviTarebaze anu 
variaciaze modelSi CarTuli yvela faqtoris 
erTdrouli zemoqmedebis xarisxs; 

R 
2                      

_ determinaciis saerTo koeficientia, 

romelic asaxavs yvela faqtoris gavlenas saSedego 

movlenis ganviTarebaze garda erTi, K -uri faqtorisa, 
romlis zemoqmedebasac Cven vzomavT. 

Cveni SemTxvevisaTvis konkretuli magaliTis mixedviT:
 

R 
2 

y / x ,x 

 

 0.929,
 

R 
2 

y / x 
 

R 
2 

y / x 

 1.014  0.962  0.975, 

 0.043.
 

aqedan pirveli faqtoris anu Cais mza produqciis 
amaRlebaze nedleulis xarisxis gaumjobeseba imoqmedebs 
Semdegi odenobiT:

 

R 
2           

 R 
2  

y / x

r  y / x1  
   y / x1 , x 2                               

2    



1  R 
2 

y / x 

0.929 0.043 

1  0.043 
 

 0.972
 

1.043 

 0.932,

xolo meore faqtoris anu nedleulis gadamuSavebis 
dayovnebis dro:
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1 

1 

2 

 

2                     2 

r  y / x2   
R         R  y / x 

y / x1 , x2                              
 1    


1  R 2 

y / x 

0.929 0.975 


1  0.975 

0.046 

0.025 

 

 1.84

miRebuli koeficientebi miuTiTeben im bunebriv 

garemoebaze, rom Cais mwvane foTlis nedleulis xarisxis 
gaumjobeseba yvelaze did gavlenas axdens Cais mza 

produqciis xarisxis amaRlebaze, xolo nedleulis 

gadamuSavebis dayovnebis drois gadideba, piriqiT, did 

uaryofiT zemoqmedebas axdens Cais mza produqciis 

xarisxze, vinaidan kerZo koeficienti Seadgens –1.84-s. 
determinaciis kerZo koeficientebidan amoRebuli 

kvadratuli fesvi gvaZlevs korelaciis kerZo 

koeficientebs. pirveli faqtoris mixedviT korelaciis
 

kerZo koeficienti iqneba: 
 

meore faqtoris mixedviT 

ry / x   
 

r      

0.932  0.965 , xolo 
 

 1.84  1.356 . amis
y / x2 

garda, TiToeuli faqtoris gavlenis xarisxs zomaven 

elastiurobis kerZo koeficientebis daxmarebiT. 

elastiurobis kerZo koeficienti gviCvenebs mizezobrivi 

faqtoris 1%-iT cvalebadobisas saSedego niSnis ramdeni 

procentiT cvalebadobas unda velodoT. mis 

gasaangariSeblad statistikosebis mier SemoTavazebulia 

formula:
 

Эi   ai 

x  i  

y 

 

 

(8.86),

 

sadac 
 

Э
i 
- faqtoris elastiurobis koeficientia,

 

a
i    
_ faqtoris mixedviT regresiis koeficientia,

 

x
i    
da  y _Sesabamisad, xi    faqtorisa da y  saSedego

movlenis saSualo ariTmetikuli sidideebia. 
Cvens konkretul magaliTze elastiurobis 
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koeficientebis gasaangariSebeli
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sidideebia: 
 

 

a1  0.45, a2   0.011

y  44.68, 

x2   21.4 

x1  59.68

am monacemebiT elastiurobis koeficientebi iqneba:
 

Э  a 

 

x1   0.45 
59.68 

 0.60
1          1   

y 44.68
 

Э   a  x2   
 21.4  

 (0.011)  0.005
2           2    

y 44.68
 

aqedan Cans, rom nedleulis xarisxis 1%-iT 

gaumjobeseba Cais mza produqciis xarisxs aumjobesebs 
0,6%-iT, xolo nedleulis gadamuSavebis dayovnebis drois 
gadideba 0,005%-iT auaresebs mza produqciis xarisxs. 

 
20. mravlobiTi korelaciis rangebis 

konkordaciis koeficienti 
 

 

wina masalaSi ganxiluli rangebis spirmenisa da 

kendelis koeficientebi gamoiyeneba   mxolod da 

mxolod wyviladi korelaciuri   kavSirebis 

SemTxvevebisTvis. orze meti niSnis ranJirebuli 

mwkrivebis ganxilvisas saqme gvaqvs ara wyvilad, aramed 

mravlobiT korelaciasTan. am SemTxvevisaTvis ingliseli 

statistikosebis m. kendalisa da b. smitis mier 

movlenebs Soris urTierTkorelaciuri kavSiris 

simWidrovis xarisxis gasazomavad SemoTavazebulia 

r a n g eb i s  k on k o rd a c i i s  koeficientebi .  m aTi 

gazomvisaTvis gamoiyeneba formulebi: 
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Kkonk. 
 

     12S   

m
2 
(n

3 
 n) 

 

 

(8.87).
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

es formula gamosayenebelia mxolod im SemTxvevaSi, 
roca TiToeuli niSnis rangebi ar meordeba ranJirebul 

mwkrivSi. Tu es ase ar aris da rangebi ranJirebul 

mwkrivebSi meordeba orjer da metad, maSin gamoiyebeba 

meore formula:

 
Kkonk. 

 

                12S   
m 

m
2 
(n

3 
 n)  m (t 3 

 t) 
1 

 

 
 

(8.88).

sadac S  _ niSanTa mixedviT rangebis jamis misi saSualo 

mniSvnelobidan (T ) gadaxrebis kvadratebis jamia, 

m  _ ranJirebul niSanTa ricxvia, 
n  _ dakvirvebis ricxvi, 

t   _ TiToeuli niSnis mixedviT erTnairi rangebis 
ricxvi. 

movitanoT konkretuli magaliTi, romliTac gasagebi 
gaxdeba rangebis konkordaciis koeficientis gaangariSeba 
rogorc pirveli ise meore formulis gamoyenebiT. 
magaliTad, saqarTvelo-saparlamento saarCevno programebSi 
metad prioritulia iseTi sakvanZo, qveynisaTvis 
sasicocxlo mniSvnelobis sakiTxebi, rogoricaa ekonomikis 
aRorZineba, qveynis teritoriul-ekonomikuri mTlianobis 
aRdgena, mosaxleobis socialuri mdgomareobis 
gaumjobeseba, optimaluri, damoukidebeli qveynisaTvis 
Sesabamisi sakadro politikis gatareba, dapirebaTa 
Sesrulebis saimedooba da a.S. 

Tu pirveli oTxi faqtoris Sefasebas rangebis 
mixedviT mivandobT sam eqsperts, SesaZlebelia aseTi 
pirobiTi cifrebi miviRoT. 

menejerma bazrobebze firmis produqciis realizaciaze 
momqmedi oTxi faqtori gamohyo da eqpertebs mouxmo, 
am faqtorta individualuri SefasebisaTvis.
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

2 

faqtorTa saeqsperto Sefasebani aseTia (rangebSi) 
 

cxrili #38 
 

 
 
faqoruli 

niSnebi 

xi 

eqspertTa mier mikuTvnebuli rangebi 

Rij 

 
rangebis 
jami 
m 

Rij 

1 

 

rangebis 

jamis 

kvadrati 

 m          
2 

 Rij 


 1          

rangebis 
jamis misi 
saSualodan 

T 

gadaxrebis 

kvadrati 

 R   T 2 
ij 

 
I eqsperti 

R1 j 

 
II eqsperti 

R2 j 

 
III eqsperti 

R3 j 

1. 2. 3. 4. 5. 6. 7. 

x1 

x2 

x3 

x4 

1 

2 

3 

4 

2 

1 

3 

4 

1 

2 

4 

3 

4 

5 

10 

11 

16 

25 

200 

121 

12.25 

6.25 

6.25 

12.25 
 10 10 10 30 262 37.0 

Cveni cxrilis monacemebiT m  3 , n  4 , S    -is

mniSvnelobis gasaangariSeblad statistikosebi or 
meTods gvTavazoben1: 

I meTodiT 
 

 n     m           
 

n        m            
2
 

S    Rij 

  Rij 

 
 1      1             

 262  
30 

 37 ,

1    1                         n                        4 
 

 

II meTodiT 
 

n    m                    

S     Rij
  T   4  7.52  

 5  7.52  
 10  7.52  

 11  7.52  
 37.

1     1 
 

T  
 30 

 7.5 . 
4
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Tu Cvens monacemebs SevitanT rangebis konkordaciis 
gasaangariSebel pirvel formulaSi, gveqneba: 

 

 

K        
   12 37     

  
  12 37    

 0.822
koef. 

m 
2 
(n

3 
 n) 

 

 

 

3
2 
(4

3 
 4)             

.
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rogorc Cans, konkordaciis koeficienti Zalian 
maRalia. es imas niSnavs, rom eqspertTa Sefasebebs Soris 
kavSiri Zalian mWidroa, rac amaRlebs am SefasebaTa 
saimedoobis xarisxs. 

amave wesebiT advilia, agreTve, konkordaciis 
koeficientis gaangariSeba calkeuli eqspertis SefasebaTa 
Soris ganmeorebaTa SemTxvevaSi. 

 
 


