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ე.ყუბანეიშვილი.  მონაცემების სტატისტიკური დამუშავება  

 

praqtikuli samuSao 1 

 

STATISTICA 7 sistemaSi monacemebTan muSaobis mokle 

mimoxilva 

  
monacemebi Statistica7-Si organizebulia eleqtronuli cxrilebis 

saxiT. cxrilebi inaxebian •sta gafarToebis failebis saxiT. cxrilis 
svetebi warmoadgenen cvladebs (Variables), xolo striqonebi _ 
dakvirvebebs, SemTxvevebs (Cases). yovel cvlads gaCnia saxeli, formati 
da sxva atributebi. gaCumebis principiT cvladebs gaCniaT saxelebi 
Varl, Var2,…  

 

1. axali monacemebis failis Seqmna. 
 

gavxsnaT meniu File + New  an instrumentebis panelze  click 

(marcxena Rilakze dawkapuneba)  New (Ctrl+N) Rilakze.   
 

 
 

ekranze gamodis Create New Document fanjara, sadac Number of variables: 
velSi miuTiTod cvladebis raodenoba, xolo Number of cases velSi _ 
striqonebis raodenoba. Display format velSi SevarCioT (movniSnoT) 
General. da Semdeg Ok.  
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ekranze gamodis carieli fanjara Data Spredsheet1 (cxrili) frCxilebSi 
cvladebis da dakvirvebeis raodenoba dasaxelebiTi. failis  saxelis 
dasarqmevad gavxsnaT meniu File da movniSoT Save brZaneba an 
instrumentebis  panelze click Save (an Enter) Rilakze, ekranze gamosul 
Save as fanjris File name velSi CavweroT axali saxeli da Semdeg click 

Save (an Enter) Rilakze. 
     cvladebis saxelebis dasarqmevad orjer click cvladis 
dasaxelebaze, ekranze gamosul Varlable fanjris Name velSi  
SevitanoT cvladis axali dasaxeleba da Semdeg OK. es procedura 
gavimeorod  yvela cvladisTvis. dakvirvebebis saxelebis Sesatanad 
cxrilis zeda marcxena  areSi orjer  click, ganCdeba kursori da ukve  
SegviZlia  SevitanoT dasaxeleba (mag: pacientebi, qalaqebi da sxva). 
calkeuli dakvirvebebis saxelebis Sesatanad  orjer click dakvirvebis 
nomerze da Semdeg SevitaniT dasaxeleba. falilis damatebiT 
informaciis Sesatanad  (mag: guliT davadebuli pacientebis 
maCveneblebi) cvladebis zemod arsebuli cariel velSi  orjer click 

da Semdeg  SevitanoT informacia.   
cxrilis ujredebSi monacemebi Segvyavs Cveulebriv, iseve 

rogorc Excel-is eleqtronul cxrilebSi. ujredSi informaciis 
Sesamowmeblad  click  da SeviyvanoT axali mniSvneloba. Tu gvinda, rom 
ujredSi Cawerili informacia ar waiSalos, maSin  orjer click, am 
dros  dayendeba redaqtirebis reJimi, kursori aRmoCndeba ujredis 
SigniT da ukve SesaZlebeli iqneba Sesworebebis Setana. 

 
arsebuli monacemebis failis gaxsna. Statistica 7 gaSvebisas mas 

avtomaturad gamoaqvs monacemebis is cxrili, romelTanac igi bolo 
dros muSaobda. aqve gamodis Welcome to STATISTICA fanjara, sadac Most 

recently used files velis gaSlad siaSi warmodgenilia adre gamoyenebuli 
failebi. am failebis xelaxla gamoyeneba SesaZlebelia Tu mis 
dasaxelebaze click da Semdeg OK. garda amisa, Tu CarTulia Oupen 

STATISTICA Data File opcia, maSin click OK. ekranze gamodis Datasets 

biblioTekis failebi. 
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2. ZiriTadi operaciebi cvladebze da dakvirvebebze 

 
cvladebze moqmedebebis Casatareblad gamoiyeneba Data meniu 

(Data+Variables) an click instrumentebis panelze arsebuli Vars Rilakze 
an cvladis dasaxelebaze click [R] (marjvenana Rilakze dawkapuneba) da 
konteqstur meniuSi SevarCioT sasurveli brZaneba.  
 

Add Variables axali cvladis (anu carieli svetis) damateba iwvevs 
cxrilis zomis gazrdas. ekranze gamodis Add Variables fanjara, sadac 
 

 
 

• How many: (ramdeni) velSi unda miuTiTod dasamatebeli 
cvladebis raodenoba (es raodenoba cxrilisTvis ar aris 
SezRuduli): 

• After (Semdeg) aq saWiroa miuTiTod im cvladis dasaxeleba, 
romlis Semdeg gvinda axlali cvladis an cvladebis damateba. 

• Name (saxeli) velSi SegviZlia CavweroT dasamatebeli 
cvladis saxeli. 
 

Move variables (cvladis gadaadgileba)-is brZanebiT SegviZlia 
cxrilSi cvladis an cvladebis gadaadgileba. ekranze gamosul Move 

Variables dialogur sarkmelSi (fanjaraSi) From variable velSi 
miuTiTod gadasaadgilebeli cvladis saxeli, xolo Insert after velSi 
im cvladis saxeli, romlis Semdeg gvinda gadavitanoT cvladi. 
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  Tu gvinda ramodenime cvladis erTdroulad gadaadgileba, maSin 
To Variable velSi miuTiTod pirveli gadasaadgilebeli cvladis 
saxeli, xolo Insert after velSi bolo gadasaadgilebeli cvladis 
saxeli.  
 Copy variables (cvladis kopireba) gamoiyeneba cvladis 
mniSvnelobis kopirebisTvis. ekranze gamodis Copy Variables fanjara 
sadac Frow variable velSi miuTiTebT cvladis dasaxelebas, xolo Insert 

after velSi im cvladis dasaxelebas, romlis Semdeg gvinda kopirebuli  
cvladis ganTavseba. aqac erTdroulad SesaZloa ramodenime cvladis 
kopireba.   

Delete variables (cvladis waSla) brZanebiT xdeba cvladis 
(cvladebis) cxrilidan waSla. ekranze gamosul Delete Variables 
fanjaris From variables velSi movniSnod wasaSleli cvladis (sveti) 
dasaxeleba da Semdeg OK. ramodenime cvladis wasaSlelad To variable 
velSi CavweroT bolo wasaSleli cvladis dasaxeleba.   

cvladis monacemebis wasaSlelad SevarCioT Clear an Cut brZaneba.
     

Rank (rangi) saSualebiT SesaZlebelia cvladis (cxrilis svetSi 
arsebuli monacemebi) miniSvnelobebs mieniWoT  ranguli 
mniSvnelobebi.  Rank brZanebis SerCevis Semdeg ekranze gamodis Rank 

Order Values fanjara,  
 

 
 

 sadac ganlagebulia Semdegi Rilakebi: 
• Variables (cvladebi), romlis saSualebiTac moiniSneba 

cvladi an cvladebi;  
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• Sases (dakvirveba) gamoiyeneba im dakvirvebaTa SesarCevad,   
romelTa ranJirebaa saWiro; 
      • Weight (wonis miniWeba). 
 

ganvixiloT fanjaraSi arsebuli operaciebi. 
• Assign rank 1 to (mivaniWoT rangi 1). mniSvnelobebis ranJireba 

SesaZlebelia zrdadobiT  Smallest volue (umciresi mniSvneloba) opciis 
CarTviT dawyebuli 1-dan, an klebadobiT Largest value (udidesi 
mniSvneloba) opciis CaTvliT dawyebuli 1-dan; 

• Rank for ties (erTnairi (Tanxvdomi) rangebi). Mean (saSualo) 
opciis CarTviT erTnair rangebs mieniWebaT am rangebis saSualo 
mniSvneloba. Sequential (Tanmimdevruli) operaciiT xdeba yoveli  
Tanxvdomi mniSvnelobebis svetSi gamoCenisTanave maTi Tanmimdevruli 
ranJireba;  

• Low (qveda) da High (zeda) opciebiT  yoveli Tanxvdom 
mniSvnelobas mieniWeba Sesabamisad yvelaze mcire an yvelaze didi 
rangi Tanxvdomi mniSvnelobebis rangebidan; 

• Type of ranks  (rangebis tipi),  Regular  (Cveulebrivi) opciis 
saSualebiT ranJirebis diapazonia 1-dan n-mde (n-dakvirvebaTa 
raodenoba). Fractional (wiladi) opciis ranJirebis diapazonia 0-dan 1-
mde. Ractional as% (wiladi %-Si) opciaSi rangebi warmoadgenen % 
mniSvnelobebs. 
 

Standardize (standartizacia) brZanebis SerCevis Semdeg  ekranze 
gamodis Standardize of Values fanjara.  

 

 
cvladis an cvladebis mosaniSnaT click  Variables Rilakze da Semdeg OK. 
vbrundebiT Standardize of Values fanjaraSi da kvlav OK. cxrilSi 
Caiwereba standartizirebuli MniSvnelobebi.  
  

dakvirvebebze ZiriTadi operaciebis Casatareblad unda 
gamoviyenoT Data meniu (Data+Cases) an instrumentebis panelze 
arsebuli Vars Rilakze click an dakvirvebis dasaxelebaze click [R] da 
konteqstur meniuSi SevarCioT sasurveli brZaneba. Add Cases, Move Cases, 
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Delete Cases, Copy Cases brZanebebis gamoyenebis procedurebi igivea, rac 
cvladebis dros. 

Sort cases (dakvirivebebis daxarisxeba) brZanebiT ekranze gamodis 
Sort Options fanjara  

 

 
 
sadac Variables CamonaTvalSi movniSnoT  cvladi (cvladebi). click Add 

var(s) > Rlakze, Direction CarCoSi CavrTod Ascending (zrdadobiT) an 
Decending (klebadobiT) opcia da Semdeg OK. 
 
failis importi. SesaZlebelia sami meTodiT. 

• buferis saSualebiT; 
• monacemebis dinamiuri gacvlis teqnologiiT; 
• failebis importireba specialuri saSualebiT. 

am samidan yvelaze ufro swrafi da popularuli meTodia buferis 
gamoyenebis meTodi. amisTvis sawyis monacemebSi movniSnoT faili da 
movaxdinoT misi kopireba Cveulebrivi meTodiT. kopirebis Semdeg 
gavxsnaT axali faili Statistica sistemaSi da movaxdinoT kopirebuli  
failis Casma. am dros monacemebi eleqtruli cxrilSi ganlagdebian 
moniSnuli ujridan marjvniv da qvemoT. 
 
 

3. ganawilebis kanonis SerCeva / Semowmeba 
          

monacamebis damuSavebisas xSirad saWiroa  empiriuli 
ganawilebis funqciis aproqsimacia ama Tu im cnobili ganawilebis 
kanoniT. amisaTvis Statistica paketSi gaTvaliswinebulia Distribution Fitting 

(ganawilebis morgeba) moduli. am modulis gasacnobad ganvixiloT 
Examples biblioTekidan Turtles.sta faili.  
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gavxsnaT meniu Statisties da SevarCioT Distribution Fiting. ekranze 

gamosul amave dasaxelebis fanjaraSi unda miuTiTod SemTxveviTi 
sididis buneba, anu CavroT Continuous Distributions (uwyveti ganawileba) 
an Discret Distrubutions (diskretuli ganawileba) opcia. Semdeg unda 
movniSnoT mosalodeneli ganawilebis kanoni. 
 

 
 

uwyveti SemTxveviTi sididebisTvis warmodgenilia 6 ganawilebis 
kanoni, xolo diskretuli SemTxveviTi sididisTvis _ oTxi. SevarCoT 
romelime maTgani mag:liTad, normaluri da OK. gaxsnil Fitting 

Continuous Distributions fanjaraSi  failis mosaniSnad click Variable 
Rilakze da Semdeg OK. 
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vbrunebiT ukan fanjaraSi, sadac Quick CanarTSi warmodgenilia ori 
Rilaki. Summary: Observed and expected distribution (Sedegi: monacemebi da 
mosalodneli ganawileba) da Plot of Observed and expected distribution 
(monacemebi da mosalodneli ganawilebis grafikebi).   
  

pirvel Rilakze dawkapunebiT programas ekranze gamoaqvs 
ricxviTi mniSvnelobis cxrili.  
 

 
 
cxrilis yoveli striqoni axasiaTebs intervals, sadac moxvdebian 
SesarCevi cvladis mniSvnelobebi. pirvel svteSi Observed Freqvency 
(dakvirvebebis sixSire) naCvenebia intervalis sixSire. meore svetSi  
Cuma lative observed (dagrovili sixSireebi), mesame da meoTxe svetebSi 
naCvenebia Percent observed (dakvirvebis procenti) da Cumul % (jamuri 
procenti). mexuTe svetSi Freqvency Expected (mosalodneli sixSireebi) 
warmodgenilia Teoriuli sixSireebis mniSvnelobebi.   
 meore Rilakze dawkapunebiT ekranze gamodis Teoriuli 
mniSvnelobis kanonis mrudi da histograma. 
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histogramis zeda nawilSi ganTavsebulia cvladis dasaxeleba da 
mosalodneli ganawilebis kanoni. meore striqonSi pirvel parametrs 

warmoadgens pirsonis 2 Tanxmobis kriteriumis mniSvneloba, meores _ 
Tavisuflebis xarisxi df da mesames _  p - mniSvneloba. Tu p > 0.05, 
maSin nulovani hipoTeza miRebulia, e.i. monacemebi ganawilebulia 
aRniSnuli kanoniT.   

davbrundeT Fitting Coatinuous Distributions fanjaraSi click  Parameters 
CanarTze. ekranze gamodis mosalodneli ganawilebis kanonis 
parametrebi, kerZod: 

 

 
 

• Set to default - monacemebi davayenoT gaCumebis principiT. 
aq moyvanili parametrebidan sami waroadgens ZiriTads, romelebic 
damaxasiaTebelia yvela ganawileblis kanonisTvis, xolo danarCeni 
damaxasiaTebelni arian SerCeuli  ganawilebis kanonisTvis. 
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• Number of categories (kategoriebis ricxvi) - es aris 
amonarCevis intervalebad dayofis raodenoba; 

• Lower Limit, Uper Limit  (qveda da zeda mniSvnelobebi).  
gaCumebis principiT aiReba amonarCevis minimaluri da maqsimaluri 
mniSvnelobebi; 

• Mean and Variance (saSualo da dispersia) - mxolod  
normaluri ganawilebis kanonisTvis. am parametrebs programa 
avtomaturad gansazRvras, magram SesaZlebelia xeliTac iyos 
gamoTvlili; 

• Options CanarTis CarTvisas ekranze gamodis oTxi  CarCo:  
 

 
 

Kologonov-Smirnov test (kolmogonov-smirnovis testi). aq SeiZleba 
avirCioT sami opcia: testi ar gamoiyeneba; testi ganisazRvreba 
intervalurad dajgufebul monacemebisaTvis da testi ganisazRvreba 
daujgufebeli monacemebisaTvis. 

Chi - Square test (pirsonis 2 Tanxmobis testi). Tu CarTulia Combine 

Categories alami da intervalSi moxvda 5-ze naklebi mniSvneloba, maSin 
aseTi intervali gaerTandeba mezobel intervalTan da a.S. manam sanam 
intervalSi moxvedrili mniSvnelobebi 6-ze meti ar iqneba. sxva 
SemTxvevebSi intervalebis gaerTianeba ar xdeba.   
 Graph Plot Distributions opciebiT xdeba ganawilebis grafikebis tipis 
dadgena. Tu CarTulia Freqverncy distribution opcia, maSin programa aagebs 
ganawilebis simkvrivis grafiks, Tu CarTulia Cumulative distribution 

opcia, maSin agebuli iqneba ganawilebis funqcis grafiki.  
 Plot raw freqvencies or % opciebSi Tu CarTulia Raw freqvencies opcia, 
maSin grafikis vertikalur RerZze gadazomili iqneba fardobiTi 
sixSirebi, winaaRmdeg SemTxvevaSi anu roca CarTulia Relative freqvencies 

(%) opcia - maTi procentuli fardobebi. 
 
 
 
 



12 
 

----------------------------------------------------------------------------------------------------------------      

ე.ყუბანეიშვილი.  მონაცემების სტატისტიკური დამუშავება  

 

praqtikuli samuSao 2 

 

ZiriTadi statistukuri maxasiaTeblebis gansazRvra. 

korelaciuri analizi. 

 

1. aRweriTi statistika. 
 
statistikuri maxasiaTeblebis gansazRvrisaTvis gamoviyenoT 

Examples biblioTekidan SerCeuli Heart 5 monacemTa faili, sadac 
warmodgenilia 6 cvladi: AGE (asaki), SYST (sistoluri wneva), DIAST 

(diastoluri wneva), HEIGHT (simaRle), WEIGHT (wona) da SER CH 

(SratSi xolesterinis raodenoba).   

 
 
programis gasaSvebad Statistics meniuSi SevarCioT Basic Statistic Tables 

(ZiriTadi statistikebi/cxrilebi). ekranze gamosul Basic Statistic and 

Tables fanjris meniuSi movniSnoT Descriptive statistics da Semdeg OK.  
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ekranze gamodis Descriptive Statistics O(aRweriTi statistika)-is 

sastarto fanjara. cvladis an cvladebis mosaniSnaT click Variables 
Rilakze da ekranze gamosul fanjaraSi movniSnoT cvladebi. Semdeg 
OK. 

K  
 

vbrundebis sastarto fanjaraSi da click Summmary: Descriptive Statistics 

Rilakze. ekranze gamodis cxrili 
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sadac warmodgenilia ZiriTadi statistikuli maxasiaTeblebi: 
saSualo, standartuli gadaxra, cvladebis minimaluri da 
maqsimaluri mniSvnelobebi da cvladebis raodenoba. 
 Tu Cven gvainteresebs sxva statistikuri maxasiaTeblebi, maSin 
gavxsnaT Advanced CanarTi. 
 

 
 
ekranze gamosul fanjaraSi CavrTod CvenTvis sasurveli statistikuri 
maxasiaTeblebis opciebi. Select all stats RilakiT CairTveba yvela opcia.  
 

 
 
Semdeg click Summmary: Descriptive Statistics Rilakze. ekranze gamodis 
moniSnmuli statistikuri maxasiaTeblebis Sesabamisi cxrili. 
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 cvladis an cvladebis normaluri ganawilebis kanonis 
grafikulad Sesamowmeblad gamoiyeneba Descriptive Statistics fanjris 
Normality CanarTi. ekranze gamodis fanjara 
 

 
 

Tu uwyvet SemTxveviT sididesTan gvaqvs saqme, maSin unda CavrTod 
Number of inttervals opcia (diskretuli sididisaTvis _ Integer intervals 
opcia). CavrTod Kolmogorov-Smirnov&Liliefots test..... opcia. Frequency tables 

RilakiT ekranze gamodis cvladebis sixSiruli cxrilebi. 
 

 
 

Histograms RilakiT gamodis cvladebis histogramebi. 
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Prob.&Scatterplots CanarTi CarTviT ekranze SesaZlebelia cvladebis 

grafikuli gamokvlevebebis Catareba. 
 Categ.plots  CanarTiT SesaZlebelia cvladebis kategorizebuli 
dayofis Sedegad miRebuli jgufebis grafikuli analizis Catareba. 
 Options CanarTiT SesaZlebelia cvladebis statistikuri 
gamokvlevebis paramertebis Secvla. 
 
 

2. korelaciuri analizi. 
  

Descriptive Statistics modulSi ganisazRvreba pirsonis korelaciis 
koeficienti. amisaTvis Statistics meniuSi SevarCioT  Basic Statistic Tables da 
ekranze gamosul Basic Statistic and Tables fanjraSi movniSnoT Correlation 

matrices da Semdeg OK.  ekranze gamodis Product Moment and Partial 

Correlacions  sastarto fanjara. 
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cvladebis dasaxeleba SeiZleba mocemuli iyos erTi siiT (One 

variable list) an ori siiT (Two fist(rect.matrix)). pirvel SemTxvevaSi aigeba 
kvadratuli korelaciuri matrica, romlis striqonebs da svetebs 
warmoadgenen cvladebi. meore SemTxvevis dros aigeba marTkuTxa 
korelaciuri matrica, romlis striqonebi da svetebi warmodgenilni 
arian Sesabamisad cvladebis pirveli da meore siiT.  
 click One variable list Rilakze. ekranze gamosul farjaraSi 
movniSnoT cvladebi da Semdeg  OK.  vbrundebiT sawyis fanjaraSi. click 

Summary: Correlations matrix Rilakze. ekranze gamodis kvadratuli 
korelaciuri matrica: 
 

 
 
sadac wiTeli feriT aRniSnulia sarwmuno korelaciis koeficientebi. 
 Scatterplot matrix for selected variables  Rilakis saSualebiT 
SesaZlebelia avagoT gafantvis funqciis grafikebi da SerCeuli 
cvladebis histogramebi. ekranze gamodis cvladebis mosaniSni 
fanjara. movniSnoT cvladebi da Semdeg OK. 

 
 

 sastarto fanjaraSi CavrTod Options CanarTi 
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sadac SesaZlebelia korelaciuri analizis parametrebis Secvla. ase 
magaliTad, Tu CarTulia Display simple matrix opcia, maSin ekranze 
gamodis ubralo korelaciuri matrica.  

Tu CavrTavT DDisplay r, p-levels, and Ns opcias, maSin korelaciuri 
matricis ujredSi korelaciis koeficientTan erTad warmodgenili 
iqneba misi Sesabamisi p mniSvnelobis done. click Summary Rilakze. 
ekranze gamodis Semdegi cxrili: 

 

 
 
 Tu CavrTavT DDisplay detailed table of results opcias, maSin korelaciur 
koeficientTan erTad mocemuli iqneba cvladis statistikuri 
analizis Sedegebi: saSualo, standartuli gadaxra, t_kriteriumis 
mniSvneloba saSualoebis Sesadareblad da sxva. 
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  Advanced/plot CanarTiT xdeba SerCeuli cvladebis statistikuri 
analizis grafikuli warmodgenis gafarToebuli momsaxureba. 
 

  
 

korelaciis kerZo koeficientebis matricis gamoTvlisaTvis click 

Two fist(rect.matrix) Rilakze.  
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ekranze gamosuli fanjris pirvel svetSi movniSoT cvladebi, 

xolo meore svetSi erTi kontrolirebadi cvladi. Semdeg   click Partial 

correlations  Rilakze: 
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praqtikuli samuSao 3 

 

mravlobiTi wrfivi regresia 

 
wrfivi regresiis modelis muSaoba ganvixiloT Petlocs kompanis 

monacemebisaTvis, romlebic warmodgenilia Petloks.sta failis saxiT,  
sadac warmodgenilia 4 cvladi: kompanis Tviuri gayidvebis raodenoba 
(RAOD) (ml.dolari), erTi produqtis fasi (FASI), reklamis xarji 
(REKL) da dasaqmebuli TanamSromlebis raodenoba (TANAM). 

 

 
 
SevarCioT wrfivi regresiis gantolebis Semdegi saxe: 

TANAMbREKLbFASIbbRAOD 3210   

Statistics   meniuSi SevarCioT Multiple Regression (mravlobiTi regresia) da 
ekranze gamosul Multiple Linear Regression sastarto fanjaraSi click 

Variables Rilakze. 
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_ gaixsneba Select dependent and independent variable lists (siidan 
SevarCioT damokidebuli da damoukidebeli cvladebi) fanjara. 
fanjris marcxena mxares movniSnoT damokidebuli cvladi (magaliTad, 
RAOD), xolo marjvena mxares damoukidebuli cvladebi (FASI, REKL, 

TANAM). Semdeg OK.O 
K 

 
 

_ vbrundebiT sastarto fanjaraSi. CavrToT Advanced (damatebiTi) 
CanarTi, sadac warmodgenilia Semdegi operaciebi: 

 

 
 
• Advanced options (stepwiseor ride regression) _ bijuri regresia. 
• Review descriptive statistics, correlation matrix _ aRweriTi statistikis 
  da korelaciuri matricis daTvaliereba. 
• Extended precision computations _ gamoTvlis sizustis gazrda. 
• Batch processing/reporting _ monacemebis paketuri damuSaveba/beWvda. 
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movniSnoT Advanced options  da Semdeg OK. 
_Eekranze gamodis Modee Definition (modelis ageba) fanjara. Quick 

CanarTis Method  velSi warmodgenilia Semdegi meTodebis CamonaTvali: 
 

 
 
• Standard (standartuli); 
• Forward stepwise  (bijuri CarTviT); 
• Backward stepwise (bijuri gamoricxviT). 

SevarCioT Forward stepwise meTodi. Semdeg OK. 
 

 
 
_ ekranze gamodis Multiple Regression Results Sedegebis fanjara, 

sadac zeda sarkmelSi warmodgenilia Sedegebis Sefasebis ZiriTadi 
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informacia, meore sarkmelSi gamotanilia regresiis 
standartizirebuli koeficientebi. Ffanjris qveda nawilSi 
ganlagebulia funqcionaluri Rilakebi, romlebic saSualebas 
iZlevian yovelmxriv  davaTvalieroT analizis Sedegebi. 
F fanjris informaciul nawilSi warmodgenilia Sedegebis mokle 
informacia: 

• Dependet (damokidebuli cvladi saxeli); 
• No.ofcases (dakvirvebaTa ricxvi); 
• Multiple R = (mravlobiTi korelacis koeficienti); 
• R-spaare R

2
 = (determinaciis koeficienti); 

• Adjusted R
2
 = (koreqtirebuli determinaciis koeficienti); 

• Standard error of estimate = (standartuli cdomileba); 
• Intercept (regresiis b0 Tavisufali wevris Sefaseba); 
• Std. error = (b0 Tavisufali wevris standartuli Secdoma); 

• t =,  p =, ( t kriteriumis da p mniSvnelobis sididebi     

 0: 00 bH
 
nulovani hipoTezis Sesamowmeblad); 

• F = ,  df = , p =  (F kriteriumis mniSvneloba, df - Tavisufali 
xarisxi, p - mniSvnelobis sidide). gamoiyenebian regresiis gantolebis 
adekvaturobis  dasadgenad anu  damokidebuli da damoukidebeli 
cvladebis  damokidebulebis hipoTezis Sesamowmeblad. 

miRebuli Sedegebidan Cans, rom damokidebuli da damoukidebeli  
cvladebs Soris kavSiri Zlieria (R2 > 0,76), e.i. regresiis gantoleba 
kargad aRwers cvladebis Soris urTierTkavSirebs. 

_ Advanced CanarTSi click Summeery: regression results  Rilakze. 
ekranze gamodis Sedegebis cxrili, sadac statistikebi detalurad 
arian warmodgenilni.  

 

 
 
cxrili Seicavs standartizirebul (Beta)  da 

arastandartizirebul (B) regresiis koeficientebs, maT standartul 
Secdomebs da mniSvnelobebis doneebs. Beta koeficientebs gaCniaT 
nulovani saSualo sidide, xolo standartuli gadaxra 1-is tolia. es 
saSualebas gvaZlevs  Sevafasod TiToeuli damoukidebeli cvladis 
wvlili regresiis modelis agebaSi. ase madaliTad, Cvens SemTxvevaSi 
yvelaze didi wvlili Seaqvs FAST cvlads, xolo yvelaze mcire - 
TANAM. koeficientebis uaryofiTi mniSvneloba am magaliTSi imas 
niSnavs, rom fasis zrdasTan erTad da momsaxure personalis 
raodenobis gazrda iwvevs gayidvis raodenobis Semcirebas. FAST 
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cvlads dadebiTi niSani imas niSnavs, rom reklamis xarjis zrdasTan 
erTad izrdeba gayidvebis raodenobac. 

regresiis gantolebis b1 ,b2  da  b0  koeficientebi sarwmunoni 
arian p = 0.1 mniSvnelobis doniT, xolo  b3 koeficienti 
statistikurad ar aris sarwmuno, radgan p > 0.1. 

_ click Partial Correlation (kerZo korelacia) Rilakze, ekranze 
gamodis cxrili romelic Seicavs Beta keficientebs, korelacis kerZo 
koeficientebs, naxevrad kerZo koeficientebs (semipartcor), 

tolerantobis (tolerance), determinaciis koeficientebs, (R-dquare), t(4) -

stiedentis t kriteriumis mniSvnelobas kerZo korelaciuri 
koficientebis sarwmunoebis Sesamowmeblad da p -mniSvnelobas. 

 

 
 
korelacis kerZo koeficientebi, iseve rogorc 

standartizirebuli Beta keficientebi, saSualebas iZlevian 
damoukidebeli cvladibis ranJirebisa maTi damokidebul cvladTan 
zegavlenis zomis mixedviT. garda amisa, korelacis kerZo 
koeficientebi farTod gamoiyenebian damoukidebeli cvladebis 
SesarCevad, kerZod regresiis gantolebaSi maTi CarTviTvis an 
arCarTvisTvis. cxrilidan Cans, rom damoukidebeli cvladebis  
ranJireba, maTi damokidebuli cvladTan zegavlenis zomis mixedviT, 
Semdegia: FASI, REKL, TANAM, Tanac pirveli ori cvladi iwvevs 
damokidebuli cvladTan Zlier zemoqmedebas, xolo mesame cvladi _ 
zomier zemoqmqdebas. 

Semipart Cor (naxevrad kerZo korelacia) warmoadgens 
damokidebuli da damoukidebel cvladebs Soris korelacis 
koeficients, imis gaTvaliswinebiT, rom kontrolirdeba sxva 
damoukidebeli cvladebis zemoqmedeba am damokidebul cvladze da ar 
kontrolirdeba damoukidebeli cvladebis zegavlena damokidebul 
cvladze. Tu naxevrad kerZo korelacia mcirea, xolo kerZo 
korelacia SedarebiT didia, maSin Sesabamis damoukidebul cvlads 
SeiZleba gaanCdes Tavisi „nawili“ damokidebuli cvladis 
cvalebadobaSi, anu „nawili“, romelic ar aixsneba sxva 
damoukidebuli cvladebiT. rogorc cxrilidan Cans, FASI da REKL 
cvladebs damokidebuli cvladis cvalebadobaSi  gaCniaT sakuTari 
wilebi.  

cxrilidan Cans, rom determinaciis yvela koeficienti zomieri 
sididisaa, magram REKL urTierTkavSiri danarCen or damoukidebel 
cvladTan gacilebiT naklebia, vidre FASI da TANAM cvladebisa sxva 
danarCen or damoukidebel cvladTan. 

torelantoba tolia 1 - R
2
 (R-square). 
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regresiuli analizis mniSvnelovan maxasiaTebels warmoadgens 
Residuals (naSTebi). amisaTvis CavrToT Residuals/assumptions/prediction 

CanarTi da click  Perform residuals analysis Rilakze. ekranze gamodis 
residuals analysis (naSTebis analizi)-is fanajara. 

 

 
 

click  Advanced  CanarTis Durbin-Watson statistic (darbin-uitsonis statistika)-
is Rilakze. ekranze gamodis cxrili, sadac naCvenebia darbin-uitsonis 
kriteriumis mniSvneloba da serialuri avtokorelaciis mniSvneloba.  

 
 
radgan darbin-uitsonis statistikas gaaCnia mcire mniSvneloba 

(1,9204) da  serialuri avtokorelaciis mnisSvneloba (-0,2505) zomieri 
sididisaa, amitom SeiZleba iTqvas, rom cvladebs Soris susti 
korelacia SeimCneva, rac migvaniSnebs imaze, rom regresiul models 
gaaCnia adekvaturobis arc ise didi sidide. 

regresiis gantoleba SesaZlebelia gamoyenebuli iyos 
damokidebuli cvladis progronziriebisTvis. amisTvis unda 
davbrundeT Multiple Regressior Results fanjaraSi, sadac unda gavxsnaT 
Residuds/assumption/prediction (narCenebi/Sefaseba/prognozireba) da click 

Predict dependent variable ( damokidebuli cvladis prognozireba) Rilakze. 
_ ekranze gamodis  Specify values for indep. vars fanjara, sadac FACI, 

REKL TANAM cvladebis velSi  miuTiTod fasi (1,1), reklamaze xarji 
(6) da TanamSromelTa raodenoba (30).  
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Click  OK. ekranze gamodis prognozis Sedegebis cxrili.  
 

 
 
cxriliSi naCvenebia  gayidvis prognozi (predicted) _ 3.1824 (ml. 

dolari) 95%-ini ndobis intervaliT (2,2176; 4,1471). 
regresiuli analizis koreqturi gamoyenebisTvis erT-erT 

pirobas warmoadgens, naSTebis (narCenebis) ganawileba Seesabameba Tu 
ara normalurs. amisTvis Multiple Regression Result fanjaraSi CavrToT 
Residuals/assumptions/prediction CanarT da click Perform Residual analysis 
Rilakze. ekranze gamodis Residual Analusis fanjara. 
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gavxsnaT Residuals CanarTi da  click Histogram of residuals Rlakze. ekranze 
gamodis naSTebis histograma da normaluri ganawilebis simkvrivis 
funqcia. 

 

 
 
grafikze kargad Cans, rom dakvirvebaTa mcire raodenobis (8) 

gamo narCenebis ganawileba ar Sesabameba normalurs. igive amocanis 
gadasawyvetad SesaZlebelia gamoyenebuli iyos normaluri albaTuri 
grafiki. amisaTvis Residual Analysis  fanjaraSi gavxsnaT  Probability  
CanarTi da  click Normal plat of residuals Rilakze. ekranze gamodis 
normaluri albaTobis grafiki. 

 
Catarebuli wrfivi regresiis analizis safuZvelze miviReT 

Semdegi regresis gantoleba  
RAOD = 9.8059 _  5.9543•FASI + 0.1827•REKL_ 0.039•TANAM 

radgan gantolebis bolo wevris koficienti 0,039 statistikurad ar 
aris sarwmuno, amitom misi gamoricxva regresiis gantolebidan 
SesaZlebelia. 
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praqtikuli samuSao 4 

 

arawrfivi regresiuli analizi 

 

Statistica programaSi realizirebuli arwrfivi regresiuli 
analizis ori moduli: Fixed Nonlinear Regression (fiqsirebuli arwrfivi 
regresia)-is modeli, sadac SesaZlebelia gawrfivebis procesis 
Catareba da Nunlinear Extimation (arwrfivi Sefaseba)-is modeli sadac 
gawrfiveba SeuZlebelia. ganvixiloT Fixed Nonlinear Regression modeli. 

modelis muSaoba ganvixiloT Cherepaxa.sta monacemTa failze, 
sadac warmodgenilia 20 kus zomebi (LENGTH_sigrZe , WIDTH_sigane, 
HEIGHT _simaRle, WEIGHT _wona). 

 
 
ganvixiloT kus wonis kvadratuli damokidebuleba sigrZeze, 

siganeze da simagleze 
Weght=b0+b1+b2width+b3height+b4(length)

2
+b5(width)

2
+b6(height)

2
. 

Statistica meniuSi SevarCioT Advanced Linear/Nonlinear Modest da click Fixed 

Nunlinear Regression brZanebaze. 
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_ gaixsneba amave dasaxelbis fanjara, click Variables Rilakze. 

SevarCioT yvela cvladi. Semdeg OK. 

_ CavrToT opcia Review descriptive statistics, correlation matrik (vaCvenoT 
aRweriT statistika, korelaciuli matrica). (opcia  Extended precision 

computations  niSnavs gazrdili sizustiT gamoTvlis reJims). Semdeg OK. 

 

 
 
_ ekranze gamodis Nonlinear Components Regression fanjara, romelic 

iTvaliswinebs cvladebis gawrfivebis gardaqmnas. Nonlinear trans formation 

funtions svetSi moyvanilia Sesabamisi gardaqmnebi, xolo Valid Range 
svetSi naCvenebia cvladebis  dasaSvebi diapazoni. radgan Cven avirCieT 
kvadratuli moduli, amitom CavrToT X

••
2 opcia. Semdeg OK. 

O 
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K 

  
_ gaixseba Review Descriptive Stutistics fanjara. CavrTod Advaced 

CanarTi da click Correlations Rilakze, ekranze gamodis korelaciuri 
matrica, sadac winaswar, mravlobiTi regresiis modelis CarTvamde, 
SesaZlebelia davaTvalieroT prediqtorebis (damoukidebeli 
cvladebi) (length,width,height,length

2
, width

2
, height

2) da damokidebuli weight 
cvladis korelaciebi 

 

 
 

Means & standard deviations da Covariances RilakiT SegviZlia 
davaTvalieroT cvladebis saSualoebi, sasSualo kvadratuli 
gadraxrebi da kovariaciuli matrica. 
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_ davbrundeT Review Descriptive Statistics-is fanjaraSi da click OK.OK 

gaixsenba Model definition fanjara, sadac Method areSi SevarCioT Forward 

stepwise (bijuri CarTva)-is meTodi. 
 

 
 
_ click Variables Rilakze. gaixsneba Select dependent and independent 

variable lists fanjara sadac Dependent variables velSi movniSnoT 
damokidebuli cvladi Weight, xolo Independent variables velSi 
damoukidebeli cvladi. (Cveni magaliTis SemTxvevaSi Lenght, Width, 

Height, V1
••
2, V2

••
2). Semdeg OK. 
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_ vbrundebiT Model  Definition fanjaraSi.  click OK.  ekranze  
gamodis Multiple Regression Results fanjara. click Quick CanarTis Summary: 

regression results Rilakze. ekranze gamodis Sedegebis cxrili, sadac 
warmodgenilia standartizirebuli (Beta) da arastandartuli (B) 
regresis koeficientebi, maTi standartuli Secdomebi da 
mniSvnelovnebis doneebi. rogorc cxrilidan Cans mravlobiT 
korelaciis da determinacis koeficientebma miiRes erTTan 
miaxloebuli mniSvnelobebi (0,9968; 0,9935), rac migvaniSnebs regresiis 
gantolebis adekvaturobaze. 

 

 
 

 
 

 
 

bijurma regresiam arwrfiv regresiul gantolebaSi CarTo 
mxolod Length

2
, Height

2 da Width cvladi. 
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regresiis modelis adekvaturobisTvis davbrundeT Multiple 

Regression Results fanjaraSi  gavxsnaT Residuals/assumptions/prediction CanarTi 
da click Perfom residuals analysis Rilakze. 

 
 
_ ekranze gaxsnil Residual Analysis fanjaraSi CavrTod Residuals 

CanarT da Type of residual opciebSi SevarCoT Standart residuals.Semdeg click 

Histogram of residuals.  

 

 
 
ekranze gamodis grafiki Sesabamisi naSTebis histogramiT da 

ganawilebis simkvrivis funqciiT. 
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rogorc am grafikidan Cans, mcire dakvirvebis (20) gamo ganawileba 
daaxloebiT SeiZleba CavTvaloT normalurad. normaluri albaTuri 
grafikis gamoyenebisas Residual Analysis  fanjaraSi gavxsnaT  Probability  
CanarTi da  click Normal plat of residuals Rilakze. ekranze gamodis 
normaluri albaTobis grafiki. 
 

 
 
amrigad regresiis gantoleba Rebulobs Semdeg saxes.: 

2

2

2

10 21 VbVbbY 
 
anu  22 0042,00024,0087,107 widthlengthweight  . 
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praqtikuli samuSao 6 

 

dispersiuli analizi 

 

dispersiuli analizis proceduris gacnobisaTvis gamoviyenoT 
Examples biblioTekidan SerCeuli Crabs.sta (kiborCxalebi) monacemTa 
faili, sadac moyvanilia kiborCxalebis feri (COLOR), Tanamgzavris 
raodenoba (SATELLTS) _ mamrobiTi da mdedrobiTi sqesis indivindebis 
maTi feridan gamomdinare,  marwuxis (SPINE) mdgomareoba, zomebi 
(CATWIDTH), sigane (WIDTH), wona (WEGHT).  

 

 

 

gavxsanT Statistics  meniu da movniSnoT ANOVA. ekranze gamodis 
General ANOVA/MANOVA fajara, romelsac gaCnia ori sia Type of analysis 

(analizis saxe) da Specification method (meTodebis specifikacia).  
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Tybe of analysis sia Sedgeba oTxi elementisgan, romlebic 
warmoadgenen dispersuli analizis sxvadasxva models: 

•    One-way ANOVA (erTfaqtoriani dispersiuli analizi); 

•    Main effects ANOVA (mTavari faqtorebis dispersiuli anlizi); 

•    Factorial ANOVA (marvalfaqtoriani dispersiuli analizi); 

•    Repeated  measures ANOVA (gameorebiTi gazomvebis dispersiuli 

           analizi). 

    Specification method siaSi SegviZlia SevarCoT  dispersiuli analizis 
interfeisis sami tipi: 

• Quick specs dialog (dialogis swrafi specifikaciebi); 

•     Analysis Wizard (analizis ostati); 

• Analysis syntax editor (kodis redaqtori). 

Quick specs dialog dialogSi SegviZlia davadginoT damokidebuli 
da kategoriuli  (prediqtorebi) cvladebi. ricxvebis da cvladebis 
tipis variacia damokidebulia Type of analysis-is siaSi SerCeul 
analizis tipze.  

Analysis Wizard dialogi gankuTvnilia  SerCeul modelSi 
davalebebis bijurad warmodgenisaTvis. analizis bolos 
SesaZlebelia  Sedegebis gamoTvla an gamovyenoT Analysis syntax editor 

Semdgomi regulirebisTvis.  Analysis syntax editor dialogi 
saSualebas iZleva mTlianad davareguliroT rogorc gegmis 
parametrebi, aseve gamoTvliTi procedurebis parametrebi. saWiroebis 
SemTxvevaSi SesaZlebeli failis Senaxva Semdgomi misi 
gamoyenebisaTvis.  
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Specification method SerCevis Semdeg, SegviZlia SevarCoT Type of 

analysis analizis tipi.  

One-way ANOVA meTodi saSualebas iZleva SevadaroT erTi 
damajgufebeli cvladis efeqti erT an ramodenime damokidebul 
cvladze.          

Main effection ANOVA analizisaTvis Quick specs dialog dialogSi 
SeiZleba mocemuli iyos oTxamde kategorialuri (damajgufebeli) 
predeqtorebi. Semdeg progarama awarmoebs mTavari efeqtebis modelis 
Sefasebas. Factorial ANOVA analizi iTvaliswinebs faqtorialebs Soris 
urTerTobas. am Quick specs dialog dialogis dros SeiZleba mocemuli 
iyos  oTxamde kategoruiuli cvladi.  

Repeat meansures  ANOVA analizSi damokidebuli cvladebi Seicaven 
erTi faqtoris ganmeorebiT gazomvebis mniSvnelobebs. aqac Quick specs 

dialog dialogis dros SeiZleba mocemuli iyos oTxamde kategoruiuli 
cvladebi da ori an meti damokidebuli cvladi, romlebic programis 
mier interpretirebuli iqneba rogorc erTi faqtoris ganmeorebiTi 
gazomvebi. 

SevarCoT anlizis saxe (magaliTad Factorial ANOVA) da 
specialuri meTodi (magaliTad Quick Specs Dialog) da Semdeg OK.  

ekranze gamodis ANOVA/MNNOVA Factorial ANOVA fanjara.  

 

 

 

click Variables Rilakze da ekranze gamosul fanjaraSi movniSnoT 
damajgufebeli cvladebi da damokidebuli cvladebi. damajgufebel 
cvladebad aviRoT COLOR da SPINE , xolo damokidebul cvladebad 
WIDTH, WEIGHT. sxvadasxva feri da marwuxebis mdgomareoba 
warmoadgenen jgufTaSoriso faqtorebs. Tu damokidebuli cvlaebis 
raodenoba erTze metia, maSin programa Seasrulebs mravalfaqtorian 
dispersiul analizs. 
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Semdeg click OK. vbrundebiT ANOVA/MNNOVA Factorial ANOVA fanjaraSi. 
jgufTaSoriso faqtorebis kodebis miniWebisaTvis click Factor Codes 

(faqtorebis kodebi)-is Rilakze. ar aris aucilebeli xeliT kodebis 
miniWeba, radgan gaCumebis principiT  programa amas gaakeTebs 
avtomaturad. Options Rilaki gamoiyeneba gamoTvliTi procesis 
parametrebis dasayeneblad. click  OK. 

ekranze gamodis ANOVA Resuts 1 (analizis Sedegebi) farjara, 
sadac Means CanarTSi warmodnegnilia saSualos gamoTvlis  
sxvadasxva meTodebi da maTi Sesabamisi grafikebi.   

 



40 
 

----------------------------------------------------------------------------------------------------------------      

ე.ყუბანეიშვილი.  მონაცემების სტატისტიკური დამუშავება  

 

 

 

click Quick CanarTis All Effects/Graphs (yvela efeqtebi/grafikebi) 
Rilakze. ekranze gamodis Table of All Effects fanjara, sadac  Effect  
svetSi warmodgenilia damajgufebeli cvladebis dasaxeleba da maT 
urTerTqmedeba.  

 

 

is efeqtebi, romlebic mniSvnelovania anu sarwmuno arian (p < 0,05) 
aRniSnulia  * simboloTi. warmodgenil Sedegidan Cans, rom 
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saSualoebis tolobis HhipoTeza sarwmunoa mxolod SPINE 

prediqtorisaTvis. COLOR prediqtorisaTvis da COLOR•SPINE 
urTierTqmedebis prediqtorebisaTvis sarwmunoebis mniSvnelovnebis 
done metia 0.05 sidideze. 

 CavrTod Display velSi Spreadsheet (cxrili)-is opcia da orjer click 
SPINE efeqtze an movniSnoT SPINE efeqti da OK. ekranze gamodis 
cxrili, 

 

 

sadac mocemulia yvela damokidebuli cvladis da jgufebSi sxva 
statistikebis saSualo mniSvnelobebi, romlebic Seesabamebian 
jgufTaSoriso faqtorebs SPINE-bothgood;  oneworr;  bothworr. 

_ davbrundeT Table of All Effects fanjaraSi. movniSnoT cvladi 
(magaliTad SPINE). Disply CarCoSi CavrTod Graph alami da Semdeg OK.
  

 

 

ekranze gamosul Dependat vars for the… fanjaris Dep.Var cvladebis 
velSi SevarCoT cvladi (magaliTad WIDHT) da OK.  ekranze gamodis 
WIDHT cvladis saSualoebis grafiki 
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grafikidan Cans, rom ori mTeli marwuxis mqone kiborCxalebis 
saSualo sigane metia im kiborCxalebis saSualo siganeze, romelTac 
gaaCniaT dazianebuli marwuxebi. rogorc Cans, ufro didi siganis 
mqone kiborCxalebs gaaCniaT didi Zala, romelic maT saSualebas 
aZlevs SeinarCunon marwuxi mTeli saxiT. 

 vbrundebiT Table of All Effects fanjaraSi, movniSnoT COLOR*SPINE, 
CavrTod Graph opcia da Semdeg OK. ekranze gamodis Dependat vars for the… 
fanjara, sadac movniSnoT WIDHT cvladi da Semdeg OK. ekranze 
gamodis Arrangement of Factors (faqtorebis ganlageba)-is fanjara, 

 

 

 

sadac SesaZlebelia miuTiToT urTierTmoqmedi faqtorebis SerCevis 
rigiToba. SevarCioT COLOR x-axis,upper (x RerZis zemoT) velSi da SPINE 

Line pattern (xazis Sabloni) velSi. Semdeg OK. ekranze gamodis 
saSualoebis grafiki. 
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miRebuli grafikebidan Cans, rom naTeli-ruxi feris ori mTeli 
marwuxis mqone kiborCxalebs da muqi feris erTi dazianebuli 
marwuxis mqone kiborCxalebis saSualo siganeebi Sesabamisad didia da 
mcire, vidre sxva jgufebSi. feris miuxedavad erTi dazianebuli 
marwuxis mqone kiborCxalebis saSualo sigane naklebia, vidre ori 
mTeli marwuxis mqone kiborCxalebis saSualo sidideze. 

 miRebuli Sedegebi gviCvenebs, rom arsebobs gansxvaveba jgufebis 
saSualo sidideebs Soris, magram am gansxvavebis dasadgenad unda 
SevamowmoT saSualoebis tolobis hipoTeza. 

 ANOVA Resuts 1 dialogur fanjaraSi gavxsnaT Mears CanarTi da 
Click More results Rilakze. ekranze gamosul fanjaraSi CavrTod Post-hoc 

CanarTi, 
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sadac mocemulia sxvadasxva aposteriuli kriteriumebi. yvela es 
kriteriumi saSualebas gvaZlevs SevadaroT saSualoebi. kriteriumebis 
umravlesoba axdens SemTxveviTi Sedegebis albaTobebis minimizacias. 

 SevarCioT damokidebuli WIDHT cvladi, SPINE efeqti da Click 

Fisher LSD Rilakze.  ekranze gamodis Sedegebis cxrili, 

 

sadac pirvel striqonSi moyvanilia saSualoebis mniSvnelobebi, svet 
1-Si _ jgufebis dasaxeleba, danarCen ujredebSi _ mniSvnelobebis 
doneebi. cxrilidan gamomdinareobs, rom saSualoebis tolobis 
hipoTeza uaryofilia, e.i. yvela jgufSi kiborCxalebis saSualo 
sigane, romlebic Seesabamebian  SPINE prediqtors, statistikurad 
gansxvavdebian erTmaneTisagan. 

 ufro saintereso Sedegs vRebulobT, Tu ki ANOVA Resuts 1 
dialogur fanjaraSi SevarCevT COLOR*SPINE efeqts. amisaTvis 
davbrundeT Table of All Effects fanjaraSi. movniSnoT COLOR*SPINE efeqti, 
CavrTod Spreadsheet opcia da Semdeg OK. ekranze gamodis Sedegebis 
cxrili. 

 

 

rogorc cxrilidan Cans, ori mTeli marwuxis mqone ruxi feris 
kiborCxalis sigane (27,58) mniSvnelovnad metia, vidre ruxi feris erTi 
dazianebuli marwuxis mqone kiborCxalebis siganis saSualo sidideze 
(24,75). Savi feris erTi dazianebuli marwuxis kiborCxalis saSualo 
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siganis mniSvneloba (27,58) mniSvnelovnad metia, vidre ruxi feris ori 
dazianebuli marwuxis mqone kiborCxalebis saSualo siganeze (26,99). 

      dispersiuli analizisebebis Sesamowmeblad saWiroa ANOVA 
Resuts 1 dialogur fanjaraSi gavxsnaT Assumptions (daSvebebi) CanarTi.  

 

ekranze gamosul fanjaraSi warmodgenilia dispersiebis 
erTgvarovnebis ramodenime kriteriumi (kohranis, hartlis, bartletis, 
levenis, boksis M  kriteriui); cvladebis normaluri ganawilebis 
kanonis Semowmebis grafikuli saSualoebebi (histograma, gafantvis 
diagrama, normaluri albaTuri grafiki). 

      SevarCioT SPINE efeqti da Click  Histograms Rilakze. ekranze 
gamodis Select groups fanjara, 
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sadac movniSnavT jgufs an yvela jgufs. movniSnoT All Group da OK. 

ekranze gamodis yvela jgufis histograma da ganawilebis simkvrivis 
funqciis grafikebi. 

 

 

 

grafikebidan Cans, rom saerTo ganawileba Seesabameba normalurs. Click 

Levens test (ANOVA) Rilakze. ekranze gamodis cxrili, 
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sadac warmodgenilia WIDTH da WEIGHT damokidebuli cvladebis 
dispersiebis erTgvarovnebis hipoTezis Semowmebis Sedegebi. 
cxrilidan gamomdinareobs, rom yvela jgufis dispersiebi, 
kategorialuri CPINE prediqtoris dros, erTgvarovnebi arian, anu 
dispersiebis tolobis hipoTeza miiReba. 

      dispersiuli analizis gamoyenebis kidev erTi pirobaa 
saSualosa da standartul gadaxrebs Soris korelaciuri kavSiris ar 
arseboba. amis SemowmebisaTvis Click Plot means vs. std. deviations Rilakze. 
ekranze gamodis diagrama, 

 

sadac Cans, rom saSualoebi da standartuli gadaxrebi umniSvnelod 
korelireben. 

 
 
 
 
 

praqtikuli samuSao 6 

 

klasteruli analizi 

 

programis muSaoba ganvixiloT Examples biblioTekidan SerCeul 
Cars.sta monacemTa failze, sadac  cxrilis striqonebSi  Cawerilia 
manqanebis dasaxeleba, svetebSi parametrebi: Price - fasi. Acceleration - 
gaqanebis dro wamebSi ; Braking - samuxruWe manZili, Handling - moxvevis 
umciresi radiusi: Mileage - sawvavis xarji. 
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1.  K-saSualos meTodi 
 

Statistics meniuSi SevarCioT Multivariate Exporatory Teohniques 

(mravalganzomilebiani kvleviTi meTodebi) da click Cluster Analysis 

(klasteruli analizi)-is brZanebaze.  ekranze gamodis Clustecring Metod 

sastarto fanjara, 
 

 
 

sadac Quick CanarTSi  warmodgenilia: Joining (tree clustering)  
(ierarqiuli klarsterizacia (xes msgavsi)); K - means clustering (K-
saSualos meTodi), Tow-way joining (orSesasvliani klasterizacia). 
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movniSnoT K-means clustering da Semdeg  OK. ekranze gamodis Cluster 

Analysis: K-Means Clustering fanjara  
    

 
 

_ CavrTT Advanced CanarTi da Variables RilakiT movniSnoT yvela 
cvladi. Semdeg OK. vbrundebiT wina fanjaraSi, sadac Cluster velis 
gaSlads siaSi SevarCoT klasterizaciisaTvis obieqtebi, Cven 
SemTxvevaSi aviRT Cases(rows)_dakvirveba(striqoni), radgan aq aris 
Cawerili dasajgufebeli manqanebis dasaxelebebi.    
 _ Number of clusters velSi CavweroT klasterebis raodenoba 
(magaliTad-3). Number of iteration (itereracis raodenoba)-is velSi 
CaweroT iteracis maqsimaluri  raodenoba, magaliTad - 10. 

Initial cluster centers areSi warmodgenilia Semdegi opciebi: 
• Choose observations to maximize initial between-cluster distauces 

(SevarCoT dakvirvebebi, romlebic moaxdenen klasterebsSoriso 
sawyisi manZilebis maqsimizacias); 

• Sort distances and take observatias at constant intcrvals (manZilebis 
daxarisxeba da SeirCes dakvirvebebi mudmiv intervalebidan); 

• Choose the First N (Number of clasters) observations (SeirCes pirveli  

N (klasterebis ricxvi) dakvirveba). 
am sami opciidan SevarCoT romelime maTgani: magaliTad, meore. 

Semdeg OK. gaixsneba K-Means Clustering Results Sedegebbis fanjara.  
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gavxsnaT Advalced CanarT. fanjris zeda sainformacio  velSi 
warmodgenilia 

• Number of variables (cvladebis raodenoba); 
• Number of cases (dakvirvebaTa raodenoba); 
• K-means clustering of cases (k-saSualoebis meTdi); 
• Missing data were casewise deleted (gamotovebuli mniSvnelobebis  

            damuSaveba gamoricxulia); 
• Number of clusters (klasterebis  raodenoba); 
• Solution was obtained ofter • iterations (amoxsna moxda • iterecis 

           Semdeg).  
fanjris qveda nawilSi warmodgenilia Semdegi funqcionaluri 

daniSnulebis Rilakebi:  
 _ Summary : Cluster means & Euclidean distances Rilakze dick. ekranze 
gamodis cxrilebi, sadac naCvenebia klasterebis saSualo 
mniSvnelobebi (gasaSualoeba xdeba klasteris SigniT), klasterebs 
Soris evklides manZilebi da evklides manZilebis kvadratebi. 
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  _ click Analysis of variance    Rilakze. ekranze gamodis dispersiuli 
analizis cxrili, 

 
 
sadac moyvanilia jgufTaSorisi  (Between SS) da Sigajgufuri  (Within 

SS) cvladebis dispersiebi. rac ufro naklebia Sigajgufuri 
dispersiebi da metia jgufTaSoriso dispersiebi, miT ufro 
„xarisxiania“ klasterizaciis procesi. F da p parametrebi gviCveneben 
TiToeuli cvladis wvlils obieqtebis dayofaSi klasterebad 
(jgufebad). saukeTeso klasterilizacias miekuTvneba F- is didi, xolo 
p-s mcire mniSvnelobebi. cvladebi, romlebisTvisac  p > 0.05 SeiZleba 
gamoiricxos klasterilizaciis proceduraSi. 
 _ Graph of means Rilaki saSvalebas iZleva grafikulad 
warmovadginoT TiToeuli klasteris saSualo mniSvneloba.  

 
 _ Descriptive statistics for each cluster Rilakze dawkapunebiT ekranze 
gamodis cxrili, sadac naCvenebia TiToeuli klasteris statistikuri 
maxasiaTeblebi (saSualo, dispersia da a.S.) 
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 _ Members of each cluster & distances RilakiT SegviZlia 
davaTvalieroT klasterebSi obieqtebis ganawilebis Sedegi. 
cxrilebSi naCvenebia, agreTve klasteris centrTan obieqtebis 
manZilebi.  
 

 
 

 
 

 



53 
 

----------------------------------------------------------------------------------------------------------------      

ე.ყუბანეიშვილი.  მონაცემების სტატისტიკური დამუშავება  

 

 
_ Save classifications and distances Rilakis saSualebiT xdeba 

klasterilizaciis Sedegebis damaxsovreba misi Semdgomi kvlevisaTvis. 
 
 
 

2. klasterilzacia ierarqiis meTodiT 
 

Clarstering method fanjaraSi movniSnoT Joining (trec clustering) da 
Semdeg  OK. ekranze  gamosul Cluster Analysis Joining (Tree Clustsring)  

 

 
 

analizis fanjaraSi  click Variables  Rilakze  da Select variables for the 

analysis fanjaraSi movniSnoT yvela cvladi. Semdeg OK. 
 _ vbrundebiT wina fanjaraSi, sadac Cluster gaSlad siaSi 
SevarCioT Cases(rows). radgan sawyisad viRebT mocemuli monacemebis 
matricas, amitom Input file-s velSi  unda SevarCioT Raw data da ara 
manZilebis matrica. 

_ Amalgamation (linkage) rule (ierarqiuli gaerTianebis wesi)-is 
velSi SevarCioT Single linkage (erTeulovani kavSiris meTodi). Semdeg 
OK.   ekranze gamodis Joining Results Sedegebis fanjara,  
 



54 
 

----------------------------------------------------------------------------------------------------------------      

ე.ყუბანეიშვილი.  მონაცემების სტატისტიკური დამუშავება  

 

 
 

sadac zeda velSi moyvanilia Semdegi informacia:  
• Number of variables (cvladebis raodenoba); 
• Number of cases (dakvirvebaTa ricxvi); 
• Joining of cases (klasterizaciis meTodi); 
• Hissing data were (SerCeuli metrika (manZili obieqtebs  
      Soris)).       
fanjris qveda velSi ganlagebulia Semdegi Rilakebi (Avanced 

CanarTis CarTvisas) : 
• Horizontal hierarchical tree plot (horizontaluri xes msgavsi  
      diagrama anu dendigrama);      
• Vertical icicle plot (vertikaluri dendograma); 
• Amalgamation schedule (klasterebSi gaerTianebis wesi); 
• Craph of amalgamation schedule (gaerTianebis rigis grafiki); 
• Distance matrix (manZilebis matrica); 
• Desqritive statistics (aRweriTi statistika). 
TiToeul Rilakze dawkapinebiT gamodis Sesabamisi Sedegebis 
cxrilebi da grafikebi, Semdgomi interpretaciisaTvis. 
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praqtikuli samuSao 7 

 

                  diskriminantuli analizi 

 
programis muSaoba ganvixiloT fiSeris klasikur magaliTze, 

kerZod irisis yvavilebis analizis monacemebze, romlebic mocemulia 
Exemples monacemTa biblioTekaSi Irisadat.sta failis saxiT. failSi 
mocemulia 150 irisis yvavilisa gazomvis Sedegebi, kerZoT: Sepallen 
(jamis foTlebis sigrZe); Sepalwid (jamis foTlebis sigane);  Petallen 
(butkos sigrZe) da Petalwid (butkos sigane). amocana mdgomareobs irisis 
jamis foTlis da butkos sigrZe _ siganis gazomvis Sedegad igi 
mivakuTnoT  erT-erT romelime Setosa, Versicol, Virgenic irisis tips. 
CavtvirToT Eexamples biblioTekidan Irisdat. faili., romlis fragmenti 
warmodgenilia Semdeg naxazze: 
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Statistics meniuSi SevarCioT Multivariate Exploratory Technique 
(mravlobiTi kvlevis meTodebi)  da  click  Discriminant Analysis brZanebaze. 
ekranze gamodis Discriminant Function Analysis sastarto fanjara.  

 

 
 

click Variables Rilakze. ekranze gamosul Select one groupin gvar…. 
fanjaraSi saWiroa SeirCes damajgufebeli (Groupig) da damoukidebuli 
(Independent) cvladebi. Grouping variable velSi movniSnoT damokidebeli 
cvladi, magaliTad Iriastype, romelic ar unda  Sediodes damoukidebel 
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cvladebis moniSnul siaSi. Indipendent variable list (damoukidebeli 
cvladebis sia)-Si movniSnoT pirveli oTxi parametri da Semdeg OK.  
 

 
         
vbrundebiT sarstarto  fanjaraSi, sadac unda miuTTod  
damajgufebeli cvladebis kodebi, amisTvis click  Codes for grouping variabe 

Rilakze.  
_ ekranze gamodis Select codes for grouping variable-s fanjara. Click All 

Rilakze Rilakze da OK.  
 

 
vbrundebiT sastarto fanjaraSi, CavrToT Advanced options (stepwise 

analysis)  opcia da Semdeg OK.       
  _ gaixsneba Model Definition fanjara, CavrTod Advanced CanarT, 
da Methad velis gaSlad siaSi SevarCoT diskrimnantuli analizis 
meTdi. 
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• Standard (standartuli) am dros xdeba erTdroulad yvela 
      SerCeuli cvladis CarTva diskriminantul modelSi; 

• Forvard stepwise (bijuri CarTva). am dros programa cvladebsA 
      Tanmimdevrulad CarTavs modelSi; 

• Backwad stepwise (bijuri gamorTva). dasawyisSi programa    
yvela cvlads CarTavs modelSi da Semdeg yovel bijze xdeba cvladis 
gamoricxva.   

Tolerance (tolerantoba)-is opcia gvaZlevs tolerantobis qveda 
zRvrul mniSvnelobas. tolerantoba aris cvladebis siWarbis zoma. 
rac ufro mcirea tolerantoba modelSi miT ufro gadaWarbeulia 
cvladebis raodenoba. is cvladebi, romlebsac gaaCniaT tolerantoba 
mocemuli tolerantobis zvrul sidideze naklebi modelSi ar 
CaiTvebian. 
      Tu Methad velis gaSlad siaSi SevarCoT Forvard stepwise an Backwad 

stepwise opciebs, maSin ekranze gaaqtiurdeba Stepwise options maCveneblebi: 
• F to enter (F CarTva), F to remove (F gamoricxva). bijuri 

analizis dros cvladebi CairTvebian diskretul modelSi is 
cvladebi , romelTa F mniSvneloba metia vidre F - CarTvis velSi 
naCvenebi sidide. cvladebi gamoiricxebian modelidan, roca Sesabamisi 
F - mnisvneloba naklebia, vidre F - gamoricxvis. unda aRiniSnos , rom 
F - CarTvis  mniSvneloba yovelTvis unda iyos F – gamoricxvis 
mniSvnelobaze meti, Tu gvinda bijebis anlizis dros yvela cvladis 
CarTva, maSin F to enter velSi unda CavweroT mcire mniSvneloba 
magaliTad, 0,0001, xolo  F to remove velSi _ nuli. Tu gvinda bijuri 
gamoricxvis dros modelidan yvela cvladis gamoricxva, maSin F to 

enter velSi unda CavweroT udidesi ricxvi, magaliTad, 9999, xolo F to 

remove velSi igive rigis umciresi ricxvi, magaliTad, 9998. 
• Number of stepe (bijebis raodenoba)-is opcia gansazRvravs 

bijebis maqsimalur raodenobas, romelic Sesrulebuli iqneba; 
• Display of stepe (Sedegebis gamotana). Tu am siaSi avirCevT  

Summery only  (mxolod Sedegi), maSin programa daasrulebs bijur 
analizs da mxolod mere  gamoitans Sedegebs. Tu SevarCevT At each step 
(yovel bijze) opcias, maSin programa Sedegebs gamoitans yovel bijze. 
Model Definition fanjaraSi SevarCoT Standard meTdi. Semdeg Ok. 
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ekranze gamodis Discriminant Function Analysis Results (diskriminantuli 
analizis Sedegebi)-is fanjara, sadac zeda zolSi warmodgenilia 
fanjris informaciuli nawili: 

• Number of variables in the  model (modelSi cvladebis raodenoba) 
• Wiles lambda (uilkis lambdas mniSvneloba) 
• Approx F (8, 288) (F statistikis miaxloebiTi mniSvneloba 8    

da 288 Tavisuflebis xarisxebiT), romelic Cven SemTxvevaSi tolia 
199,1454. 

• p (F-kriteriumis  mniSvnelobebis done). Cven SemxvevaSi 
      p < 0.0000.  

uilkis  (lambda) satatistika ganisazRvreba, rogroc 
Sigajgufuri dispersiis/kovariaciis matricis fardoba saerTo 
kovariaciuli matriciis determinantTan. lambda icvlis [0,1] 
inervalSi. Tu lambda mniSvneloba axlosaa nulTan, maSin adgili aqvs 
karg diskriminaciias, xolo Tu lambda axlos aris erTan, maSin saqme 
gvaqvs cud diskriminaciasTan. 

• click summary: variables in the model (Sedegi: modelSi CarTuli 
cvladebi)-is Rilakze, ekranze gamodis monacemTa  analizis 
Semajamebeli Sedegis cxrili,  
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sadac pirvel svetSi moyvanilia lambdas mniSvnelobebi, romelebic 
warmoadgenen modelidan Sesabamis cvladebis gamoricxvis Sedegs. rac 
metia lambda miT ufro sasurvelia am cvladis datoveba modelSi.
 Partial lambda (kerZod lambda) mniSvneloba warmoadgens fardobas 
uilkis lambda mniSvnelobisa, romelic gamoiTvleba Sesabamisi 
cvladis damatebis Semdeg, cvladis damatebamde arsebuli uilksis 
lambdas mniSvnelobasTan. kerZo lambda axasiaTebs Sesabamisi cvladis 
wvlils modelis dayofis Zalaze. kerZod, rac ufro naklebia lambda, 
miT ufro metia am cvladis wvlili  saerTo diskriminaciaSi.  
magaliTad,  cxriliSi Cans, rom Petallen cvladi gvaZlevs yvelaze did 
wvlils, cvladi Petalwid meorea Tavisi wvliliT, cvladi Petalvvid 
mesamea da a.S. aqedan gamomdinareobs, rom Petallen cvladi warmoadgens 
mTavar cvlads, romelic saSualebas gvaZlevs CavataroT irisebis 
sxvadasxva tipebze diskriminacia.  
 F-renove (F-gamoricxva) aris F -kritikuli mniSvneloba, romelic 
dakavSirebulia Sesabamis kerZo lambdaze. P-level mniSvneloba 
warmoadgens  F - remove kriteriumis mniSvnelovnebis dones. 

   tolerantoba (Toler) ganisazRvreba, rogor 21 R , sadac R
2 - am 

cvlads danarCen cvladebTan mravlobiTi korelacis koeficientia. 
davbrundeT diskrimanialtur analizis Sedegebis fanjaraSi da 
CavrToT Advanced CanarTi. Distances between gzoups (jgufebs Soris 
manZili) Rilakis daniSnulebaa ekranze gamoitanos jgufebs Soris 
manZilebis cxrilebs 
.   

 
 

 

 
  

diskriminacis SemdgomSi analizisTvis saWiroa Catardes 
kanonikuri analizi, raTa davinaxoT, Tu rogor daiyofian 
dajgufebuli cvladebi (Cven magaliTSi irisis tipebi) SerCeuli 
damoukidebeli cvladebiT. amisTvis unda ganisazRvros 
diskriminantuli funqciebi. yovel Semdgom dikriminantul funqcias 
sul ufro naklebi wvlili Seaqvs diskriminacis procesSi. 
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diskretuli funqciis maqsimaluri raodenoba tolia cvladebis 
raodenobas minus erTi an jgufebis raodenobas (Cven SerCeul. 3) minus 
erT. imisda mixedviT romelia minimaluri, Cven SemTxvevaSi gveqneba 3-1 
= 2 diskrimnialtuli funqcia.  

clcick   Perform canonical analysis (kanonikuri analizis Sesruleba)-is 
Rilakze. programa gamoTvlis damoukidebel (orTogonalur) 
diskriminantul funqciebs.  

 

 
 
ekranze gamosul Canonical Analysis-is fanjaris Advanced CanarTSi click 

Summery: chi spyare tests of successive roots (Tanmimdevruli fesvebis xi-
kvadrat kriteriumis Sedegebi)-is Rilakze. 
 

 
 

ekranze gamodis cxrili,  sadac pirvel striqonSi mocemulia yvela 
fesvis sarwmunoebis kriteriumi, meore striqonSi  mocemulia  
fesvebis sarwmunoebis koeficienti, roca pirveli fesvi gamoricxa 
analizma da a.S. amrigad cxrili gviCvenebs Tu ramdeni fesvia 
sarwmuno. Cveni magaliTis cxrilidan  Cans, rom orive diskretuli 
funqcia statistikurad sarwmunoa.  

_ Tu movaxdenT click Coefficients for canonical variables (kanoneri 
cvladebis koeficientebi) Rilakze, maSin ekranze gamodis ori cxrili 
diskriminantuli funqciis koeficientebiT. 
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pirvel cxrilSi mocemulia diskriminantuli  funqciebis 

sawyisi  (arastandartizirebuli) koeficientebi, meore cxrilSi 
moyvanilia diskriminantuli funqciebis  standartizirebuli 
koeficientebi.  cxrilidan Cans, rom yvelaze didi wvlili  pirvel 
(Root 1) diskriminantul  funqciaSi Seaqvs Petallen, Petalwid cvladebs, 
xolo  meore (Root2) diskriminantul funqciaSi _ Sepalwid, Petalwid. 
cxrilSi agreTve moyvanilia TiToeuli diskriminantuli 
funqciisTvis sakuTrivi mniSvnelobebi (Eigenval)  da yoveli 
funqciisaTvis dagrovili dispersiis jamuri (kumulatiuri) (Cum. Prop) 
wili. rogorc cxrilidan Cans, funqcia Root 1 Seesabameba jamuri 
dispersiis 99,1% amitom es diskriminantuli funqcia yvelaze 
„mniSvnelovania“. 

_ davbrundeT  Canonical Analysis fanjaraSi da click Means of canonkal 

variables (saSualo kanonikuri cvladebi) Rilakze. ekranze gamodis  
cxrili, sadac moyvanilia diskriminantuli funqciis  saSualo 
mniSvnelobebi, romlebic saSualebas iZlevian gansazRvron jgufebi.
  

 
 
rogorc cxrilidan Cans, pirveli diskriminantuli funqcia ZiriTadad 
axdens Setosa tipis irisebis identifikacias, xolo meore 
diskreminantuli funqcia _ Varsicol  tips..     
   - davbrundeT Canonical Analysis fanjaraSi da CavrToT Canonical 
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scores (kanonikuri mniSvnelobebi)-is CanarTi da click  Canonical scores for 

each case (TiTeuli danakviris kanonikuri mniSvneloba)-is Rilakze. 
ekranze gamodis cxrili. sadac warmodgenilia TToeuli 
dakvirvebebisTvis diskriminantuli funqciis mniSvneloba. 
 

 
 
am cxriliT rTulia vimsjeloT irisebis jgufebSi gadanawilebaze. 
ufro mosaxerxebelia gafantvis diagramis gamoyeneba. amisTvis: 
   

_ davbrundeT Canonical Analysis fanjaraSi da click Scatterplot of 

canonical scores (kanonikuri mniSvnelobebis gafantvis diagrama)-is 
Rilakze. ekranze gamodis ori diskriminantuli funqciis kanonikuri 
mniSvnelobebis gafantvis diagrama. 

 
cxrilidan Cans , rom irisebi, romlebic miekuTvnebian erTgvarovan 
jgufs (jiSs), lokalizebulni arian grafikis sibrtyis garkveul 
nawilSi. amave dros Versicol da Virginic jgufebis centrebs Soris 
manZli gacilebiT naklebia, vidre Setosa da Versicol jgufebs Soris da 
agreTve Setosa da Virginic jgufebs Soris. es imas migvaniSnebs, rom 
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Versicol da Virginic irisis jgufebi msgavsni arian, xolo Setosa jiSi 
mkveTrad gansxvavdeba danarCeni ori jiSisagan.    
  diskriminantuli funqcia 1 gaaCnia uaryofiTi koeficientebi 
Petalwid da Petallen cvaladebisTvis, xolo Sepalwid da Sepallen 
cladebisTvis _ dadebiTi koeficientebi. amrigad, rac ufro ganieria 
da grZeli yvavilis butko, xolo foTlis jamis sigrZe da sigane 
mcirea, miT ufro mcirea imis albaTba, rom es yvavili miekuTvneba 
Setosa jiSs,   
 Canonical Analysis fanjaraSi arsebuli by group Rilakis 
daniSnulebaa jgufebis kanonikuri mniSvnelobebis histogramebis 
gamotana ekranze. magaliTad, Setosa  jgufisaTvis gveqneba: 

 
 
All groups combined Rilaks ekranze gamoaqvs yvela jgufis kombinirebuli 
histograma.  
 davbrundeT Discriminant Function Analysis Rasults fanjaraSi da 
CavrToT Classification CanarTi.  gaixsneba klasifikaciis Sedegbis 
fanjara  
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sadac: A priorI classification probablitics (klasifikaciis apioruli 
albaTobebi) CarCoSi moyvanil sxvadasxva opciebSi mocemulia 
aprioluri albaTbebi imisa, rom dakvirveba klasifikacis dros 
moxvdeba erT-erT jgufSi: 
   • Proportional to groups sizes (jgufebis proporciuli zomebi); 
   • Same for all groups (yvela jgufebisTvis erTnairia); 
   • User defined (momxmareblis daniSnuleba). 
gaCumebis principiT CarTulia pirveli opcia.    
   

Score to save for each case (davimaxsovroT TiTeuli dakvirvebebis) 
CarCoSi moyvanili opciebi, romelTa SerCevis Sedegad SesaZlebelia 
ama Tu im klasifikacis Sedegis Senaxva: 
   • Save classification for case (kalsifikacis Sedegis Senaxva); 
   • Save distance for  case (SevinaxoT manZlebi); 
   • Save posterior probability for case (aposterioruli albaTobis  
      Senaxva). 

gaCmebis principiT  CarTulia pirveli opcia. 
Max. number of cases in a single results spreadsheet (Sedegebis cxrilSi 
masimalur dakvirvebaTa ricxvi) velSi gaCumebis principiT 
dayenebulia 100 000.    

_ click Classification fonctions (klasifikaciis funqciebi)-is Rilakze. 
 

 
 
ekranze gamosuli cxrilSi warmodgenilia diskriminantuli funqciis 
Tavisufali wevri da koeficientebi. magaliTad,  Setosa jgufis 
diskriminantul (anu klasifikaciur) funqcias aqvs Semdegi saxe: 
  

Setosa=23.54 sepallen+23.588*sepalwid-16.43*petallen-17.30*petalwid-86.31. 
 
klasifikaciuri funqcia wrfivi funqciaa, romelic gamoiTvleba 
yoveli jgufebisTvis  da gamoiyenebian  dakvirvebaTa 
klasifikacisTvis. dakvirveba miekuTvneba im jgufs, romlTanac 
klasifikaciis funqcias gaCnia udidesi mniSvneloba.  

_ click Classification matrix (klasifikaciis  matrica)-is Rilakze. 
ekranze gamosul cxrlSi  naCvenebia TiTeul jgufSi 
kalsificirebuli dakvirvebaTa raodenoba da procenteebi.  
 



68 
 

----------------------------------------------------------------------------------------------------------------      

ე.ყუბანეიშვილი.  მონაცემების სტატისტიკური დამუშავება  

 

 
 
cxrilis striqonebi _ sawyisi kalsebia, xolo svetebi _ klasebSi 
moxvedrili dakvirvebaTa raodenoba. 

_ click Classification of cases (dakvirvebaTa klasifikacia)-is Rilakze. 
programas ekranze gamoaqvs TiToeuli dakvirvebis klasifikacia.   

 

 
 

cxrilis pirvel svetSi mocemulia jgufi, romlisTvisac Sesabamis 
dakvirvebas gaaCnia udidesi aposterioruli albaToba da 
klasifikaciis funqciis maqsimaluri mniSvneloba. dakvirvebebi, 
romelTa klasifikacia ver moxerxda aRniSnul * simboloTi.  
     - click Squared Mahalanobis distances (maxanalobisis manZlis 
kvadratebi)-is Rilakze. ekranze gamodis cxrili,  
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sadac moyvanilia TiToeuli dakvirvebis maxanalobisis manZili 
jgufis centrTan , es manZlebi  analogiuria evklides manZlis 
kvadratisa, magram is iTvaliswinebs modelSi cvladebs Soris 
korelacias. dakvirveba miekuTvneba im jgufs, romelTanac mas gaCnia 
minimaluri manZli, klasifikaciis gareSe darCenili dakvirvebebi 
aRniSneba * simboloTi.  
 - click Posterior probabilities (aposteriuli albaToba)-is Rilakze. 
ekranze gamodis cxrili, sadac TiToeuli dakvirvebisaTvis naCvenebia 
jgufebSi CarTvis aposteriuli albaTba, romelic gansazRvrulia  
aprioruli albaTbiT da maxanalobisis manZiliT.  dakvirveba 
miekuTvneba im jgufs, romelTanac mas gaCnia maqsimaluri 
aposteriuli albaToba.  
 

axali monacemebis diskriminaciisTvis sawyis monacemTa  cxrils 
unda daumatoT axali dakvirveba. imisTvis, rom gavigoT  Tu romel 
klass miekuTvneba axali dakvirveba click Posterior probabilities Rilaze. 
ekranze gamodis aposteriuli albaTbis cxrili damatebuli axali 
dakvirvebebiT.      

Tu davbrundebiT Madel definition fajnaraSi (amisaTvis  click Cancel 
Rilakze) da CavrTavT Descriptive CanarTs, maSin programa saSualebas 
iZleva farTd gamoviyenoT aRweriTi statistikis meTodebi.  
 _ click Review descriptive statistics Rilakze. ekranze gamodis Sesabamisi 
dasaxelebis fanjara.   
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Quick CanarTSi click Pooled within-groups covariances & conrrelations 
(gameorebuli jgufSiga kovariacia da korelacia) da Means & number of 

cases (saSualebebi da dakvirvebaTa raodenoba) Rilakebze. ekranze 
gamodis Sesabamisi cxrilebi statistikuti maxasiaTeblebiT. 
 

 
 

 
 

Within (Siga) CanarTis CarTviT SesaZlebelia ekranze gamovitanoT 
Semdegi informacia: 

• Within-groups standard deviations (Sigajgufuri standartuli  
      gadaxra); 
• Cateqorized histogram by group (jgufuri kategorizebuli  
      histograma); 
• Box plot of means by group (gaqanebis diagrama); 
• Categorized scaterplot by group (gafantvis kategorizebuli  
      diagramebi); 
•    Categorized normal probability plot by group (jgufebis  
     kategorizebuli normaluri grafiki). 
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 All cases (yvela dakvirveba) CanarTi saSalebas iZleva Semdegi 
monacemebis gamosatanad: 

• Total covariances & correlations (sruli (saerT) kovariacia da 
            korelacia); 

• Plot of total correlations (korelacis sruli grafiki); 
• Box plot  of means (saSuloebiT gaqanebis diagrama).  

                             
 
 
 
 
 
 

praqtikuli samuSao 8 

 

faqtoruli analizi 

 

 

Statistics   meniuSi SevarCioT Multivariate Exploratory Techniques 
(mravlobiTi kvlevis meTodebi) da click Factor Analysis (faqtoruli 
analizi)-is brZanebaze. 

 

  
 

_ ekranze gamodis Factor Analysis sastarto fanjara. Input File 
(Semavali monacemebis failebi) velSi unda SevarCoT : 

•  Raw data  (sawyisi monacemebi); 
•  Correlation Matrix (kolecaciuri matrica). 
 SevarCioT Raw Data. es aris Cveulebrivi monacemTa faili, sadac 

striqonebSi Cawerilia cvladebis mniSvnelobebi. fanjris marjvena 
qveda  MD deletion (gamotovebul mniSvnelobebis damuSavebis) CarCoSi 
unda CavrToT erT-erTi romelime almi: 

•   Casewise (gamotovebuli SemTxvevebis gamoricxvis meTodi); 
• Pairwise (gamotovebuli mniSvnelobebis gamoricxva wyvili 

meTodiT); 
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• Mean substitution (gamotovebuli mniSvnelobebis magivrad saSualo 
mniSvnelobis Casma). 

Casewise meTodis dros eleqtronul cxrilSi ignorirebuli 
iqneba yvela is striqoni, romelic Seicavs Tundac erT gamotovebul 
mniSvnelobas. 

Pairwise meTodis dros gamotovebuli mniSvnelobis ignorireba 
xdeba ara yvela cvladisaTvis, aramed mxolod SerCeuli wyvili 
cvladisaTvis. magaliTad, rodesac xdeba korelaciur matricaSi 
wyvili cvladebis analizi. 

Mean substitution meTodiT xdeba gamotovebuli mniSvnelobis 
magivrad saSuali sididis Cawera. 

SevarCoT mag. Casewise. CavtvirTd (Tu winaswar CatvirTli ar 
aris) monacemTa faili. 

magaliTisTvis ganvixiloT Examles biblioTekaSi arsebuli 
Factor.sta monacemTa faili, sadac Tavmoyrilia 100 respondentis 
gamokiTxvis Sedegebi cxovrebis donis kmayofilebis xarisxis Sesaxeb. 
faili Sedgeba 10 cvladisgan: 

• Work 1 (samuSaoTi dakmayofileba), pirevli komponenta; 
• Work 2 (samuSaoTi dakmayofileba), meore komponenta; 
• Work 3 (samuSaoTi dakmayofileba), mesame komponenta; 
• Hobby 1 (Tvisufali droiT dakmayofileba), pirveli 
komponenta; 
• Hobby 2 (Tvisufali droiT dakmayofileba), meore komponenta; 
• Home 1 (saojaxo cxovrebiT dakmayofileba), pirveli  
komponenta; 
• Home 2 (saojaxo cxovrebiT dakmayofileba), meore  
komponenta; 
• Home 3 (saojaxo cxovrebiT dakmayofileba), mesame  
komponenta;  
• Miscel 1 (saerT dakmayifileba), pirveli komponenta; 
• Miscel 2 (saerT dakmayifileba), meore komponenta; 
TiTeuli cvladis mravlobiToba aixsneba imiT, rom ganixileba 

dakmayofilebulobis sxvadasxva aspeqti, magaliTad, SesaZlebelia 
pirovneba dakmayofilebuli iyos jamagiriT, magram ar iyos kmayofili 
koleqtiviT an samsaxuris saxlidan daSorebis manZlis gamo da a.S. 
cvladebis mniSvnelobebi isea gardaqmnili, rom dakmayofilebis 
saSualo xarisxi Seesabameba 100-Tan axlos mdgom mniSvnelobas, 
dabali da maRali dakmayofilebulobis xarisxis mniSvneloba 
Sesabamisad - 100 naklebs da 100 mets. 

_ click Variables Rilakze. ekranze gamodis Select the variables for the 

factor analesis (faqtoruli analizisTvis cvladebis SeCeva) fanjara. 
cvladebis moniSvisaTvis click Select All (yvela SevarCioT) Rilakze da 
Semdeg OK. 



73 
 

----------------------------------------------------------------------------------------------------------------      

ე.ყუბანეიშვილი.  მონაცემების სტატისტიკური დამუშავება  

 

 
 
_ vubrundebiT Factor Analysis sastarto fanjaraSi. click OK. 
_ ekranze gamodis Define Method of Factor Extraction (faqtorebis 

gamoyofis meTdis SerCeva) fanjara. 
 

 
 

fanjris informaciuli nawilSi naCvenebia, rom gamotovebuli 
mniSvneloba damuSavebulia  Casewise meTdiT.  korelaciuri matrica 
gansazRvrulia (miTiTebuli raodenoba 10) cvladebisTvis. 

fanjris qveda nawili Sedgeba  sami CanarTdan. CavrTod Desciptives 
CanarT, radgan faqtoruli analizi unda daviwyoT korelaciuri 
matricis  gansazRvriT. 
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korelaciuri analiziT SesaZlebelia cvladebs Soris 

korelacis xarisxis dadgena. Tu es xarisxi (anu korelecis 
koeficienti) maRalia, maSin es cvladebi SeiZleba gaverTanoT erT 
faqtorSi.  ekranze gamoCndeba ori Rilaki: Review corelations, means, 

standard deviations Rilaki gankuTvnilia korelaciuri matricis asagebad, 
saSualoebebisa da satandartuli gadaxrebis gamosaTvlelad. xolo 
Computer multiple regression analyses Rilakis saSulaebiT xdeba mravlobiTi 
regresiuli analizis gaSvebis procesi. 

_ cilck Review corelations, means, standard deviations Rilakze. gaixsneba 
Review Descriptive Statistics (aRweriTi statistikis damuSaveba) fanjara,  

 

 
 



75 
 

----------------------------------------------------------------------------------------------------------------      

ე.ყუბანეიშვილი.  მონაცემების სტატისტიკური დამუშავება  

 

sadac Quick (Advanced) CanarTSi click Corelations Rilakze. ekranze gamova 
korelaciuli matrica,  

 
  

sadac cxadaT Cans, rom Work da Home cvladebs Soris korelaciis 
koeficienti dabali sididisaa, maSin roca sxva jgufebis cvladebTan 
Rebuloben maRal mniSvnelobebs. 

Review Descriptive Statistics fanjaraSi Clic Canccel Rilakze. vbrundebiT 
Define Method of Factor Extraction fanjaraSi. CavrTod Advanced CanarTi, 
sadac warmodgenilia Semdegi opciebi: 

•   Max. no of factors (faqtorebis maqsiamluri raodenoba); 
• Mini.engenvalue (minimaluri sakuTari mniSvneloba), sadac 

dayendeba sakuTari mniSvnelobis minimanuli mniSvneloba e.i. Tu 
romelime sakuTari mniSvneloba aRonCndeba aq dayenebul 
mniSvnelobaze naklebi, maSin xdeba misi ignorireba. 

Max.no of factors velSi momxmarebeli miuTiTebs im faqtorebis 
raodenobaas romelTa gamoyofaa saWiro mocemuli monacemebis 
analizisTvis. 

• gaCumebis principiT mTavari komponentebis meTodSi yvela 
cvladis dispersias iReben 1-is tolad. maSin saerTo dispersia 
cvladebis saerTo raodenobis tolia (Cveni magaliTisaTvis - 10). 
TiToeul faqtors Seesabameba garkveuli dispersia. dispersiebs, 
romlebic Seesabamebian faqtorebs, ewodebaT sakuTrivi mniSvnelobebi. 

sakuTrivi mniSvnelobebis daTvalierebisTvis Define Method of 

Factor Extractopn fanjaraSi davayenoT Max.on of factors = 10  da  
Mini.engenvalue = 0. Semdeg OK. 
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_ ekranze gamosul  Factor Analysis Results fanjaraSi click Eigenvalaes 

Rilakze. ekranze gamodis sakuTrivi mniSvnelobebis cxrili: 
 

 
 
cxrilis meore svetSi warmodgenilia gamoyofili faqtorebis 
dispersia - sakuTrivi mniSvnelobebi. mesame svetSi yoveli 
faqtorisaTvis mocemulia saerTo dispersidan procentuli 
mniSvneloba. rogorc vxedavT, pirvel faqtorze modis saerTo 
dispersiis 61%, meore faqtorze 18% da a.S. meTxe svetSi 
warmodgenilia dagrovili anu kumulatiuri dispersiis mniSvneloba, 
xolo mexuTe svetSi maTi procentuli mniSvneloba. 

 
Semdegi amocana mdgomareobs ramdeni faqtori unda davtovoT 

analizSi. amisTvis arsebobs, magaliTad kaizeris kriteriumi. 
kaizeris kriteriumi. dasawyisSi SeiZleba SevarCioT mxolod is 

faqtorebi, romelTa dispersia erTze metia. es kriteriumi, romelic 
kaizerma SemogvTavaza, Zalze popularulia.  rogorc cxrilidan Cans, 
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Cven magaliTSi gamoiyofa mxolod ori faqtori, radgan maTi 
sakuTrivi mniSvnelobebi (dispersiebi) erTze metia. 

arsebobs grafikuli kriteriumi, romelic SemogvTavaza ketelma. 
amisTvis CavrToT Explained variance CanarTi da click Scree plot Rilakze.  

 
ketelis meTodiT grafikze vpoulobT adgils, sadac sakuTrivi 

mniSvneloba grafikis marcxnidan marjvniv maqsimalurad mcirdeba. 
rogorc ekranze gamosuli grafiidan Cans, ketelis kriteriumiT 
SeiZleba gamovyoT 2 an 3 faqtori. 

faqtorebis gamoyofis sxvadasxva meTodebi warmodgenilia Define 

Method of Factor Extraction fanjris Adcanced CanarTis Extraction method 
(gamoyofis meTodi)-is CarCoSi. 

faqtorebis gamoyofis ori kriteriumia: Principal components 
(mTavari komponentis meTodi) da Principal factor analysis (mTavari 
faqtorebis analizi), sadac  warmodgenilia Semdegi meTodebi: 

• Communalities = multiple R
••
2 (specifiuri dispersia,romelic tolia 

mravlobiT korelacis koeficientis kvadratisa); 
• Itlerated communalitief (MINRES) (iteraciuli specifiuri dispersia  
 an minimaluri naSTebi); 

      • Maximum likelihood factors (maqsimaluri dasajeroba); 
• Centroid methed (centroidaluri meTodi); 
• Principal axis method (mTavari RerZebis meTdi); 
SevarCoT Principal components opcia, raTa kargad gavecnoT 

faqtorul analizis ZiriTad momentebs. warmovidginoT, rom 
faqtorebis raodenobis SerCevis kriteriumi ucnobia da amitom unda 
daviwyoT faqtorebis maqsimaluri raodenobiT (10) da minimaluri 
sakuTrivi mniSvnelobiT (e.i. unda aviRoT 0). CavrToT opcia da OK. 

ekranze gamova Factor Analysis Results fanjara,  
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sadac zeda informaciuli nawilSi naCvenebia: 
• Number of variables (gasaanalizirebadi cvladebis raodenoba); 
• Method (analizis meTdi) 
• Log(10) determination of correlation matrix (korelaciuli matricis  
 determinantis aTobiTi logariTmi); 
• Number of factor extraction (gamoyofili faqtorebis raodenoba); 
• Eigenvalues (sakuTrivi mniSvnelobebi); 
_ click Summary Rilakze. ekranze gamodis faqtoruli datvirTvis 

cxrili _ gamoyofil faqtorebsa da cvladebs Sors korelaciis 
mniSvnelobebi. 

 

 
 
cxrilidan Cans, rom pirvel da mere faqtorebs (Factor 1, Factor 2) 

gaaCniaT sxva faqtorebTan SedarebiT korelacis koeficientis didi 
mniSvnelobebi. Tanac faqtoris rigiTi nomris gazrdisas, korelaciis 
koeficientis sidide swrafad  mcirdeba. aqedan gamomdinare, 
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arasasurvelia ganvixiloT yvela 10 faqtori. kaizeris da ketelis 
kriteriumiT unda davtovoT mxolod 2 faqtori. 

imsiTvis, rom miviRT interpretirebuli gadawyvetileba, saWiroa 
RerZis garSemo faqtorebis brunva. progaraSi gaTvaliswinebulia 
brunvis ramodenime meTodi: 

 
• Varimax row (sawyisebis varimaqsi); 
• Varimax normalized (normalizirebuli varimaqsi); 
• Biquartimax raw (sawyisebis bikvartirmaqsi); 
• Biquartimax normalized (normalizirebuli bikvadrtimaqsi); 
• Quartimax raw (sawyisebis kvartimaqsi); 
• Quartimax normalized (normalizirebuli kvartimaqsi); 
• Equamax raw (sawyisebis eqvimaqsi); 
• Equamax normalized (normalizirebuli eqvimaqsi); 
 
varimaqsis meTodi gamoiyeneba sawyisi faqtorebis datvirTvebis 

kvadratebis dispersiebis maqsimizaciisTvis, rac eqvivlaenturia 
sawyisi faqtoruli datvirTvebis kvadratebis matricis svetebis 
dispersiebis maqsimizaciisa. 

bikvartimaqsi meTodis mizania sawyisi faqtoriebis dispersiebis 
kvadratebis jamisa  da sawyisi faqtorebis  faqtoruli datvirTvebis 
jamis erTdrouli maqsimizacia. es eqvivalenturia sawyisi faqtoruli 
datvirTvis matricis striqonebis da svetebis  dsipersiebis 
erTdrouli maqsimizaciisa. 

kvartimaqsis meTdi niSnavs faqtorebis mixedviT TiToeuli 
cvladisaTvis faqtoruli datvirTvebis kvadratebis dispersiebis 
maqsimizacias, rac eqvivalenturia  sawyisi faqtoruli datvirTvebis 
matricis striqonis dispersiebis maqsimizaciisa. 

eqvimaqsis meTodi SeiZleba ganvixiloT rogorc varimaqsis da 
kvartimaqsis meTdebis narevis Sewonili brunva, rac eqvivalenturia  
sawisi faqtoruli  datvirTvis matricis striqonebis da svetebis 
dispersiebis erTdrouli maqsimizaciisa. 

damatebiTi termini Normalized  gviCvenebs imas, rom faqtoruli 
datvirtvebi normalizirebulia e.i. isini iyofian Sesabamisi 
specifiuri dispersiidan kvadratuli fesvis mniSvnelobaze. termini 
war (sawyisebi) niSnavs imas, rom mbrunavi datvirTvebi ar arian 
normalizirebulni. 

Factor Analysis  Results  fanjaris Quick CanarTis Factor rotation 

gaSlad siaSi  SevarCioT brunvis meTdi, magraliTad: Varimax raw da 
click  Summary Rilakze.  
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ekranze gamodis faqtorebis datvirTvis matrica, sadac Cans, rom 

Factor 1-s Work cvladisTvis gaCnia maRali faqtoruli datvirTvebi, 
xolo Home cvladisTvis _ mcire. Factor 2 ki piriqiT: Work 
cvladisTvis gaCnia dabali faqtoruli datvirTvebi, xolo Home 
cvladisTvis _ maRali.  

faqtoruli datvirTvebis interpretacia sakmaod rTuli 
procesia. procedura gacilebiT martivdeba, Tu gamoviyenebT 
faqtoruli datvirTvebis grafikul gamosaxulebas. amisaTvis clik  Ptot 

of fastor lacdings (datvirTvis organzomilebiani grafiki) Rilakze. 
ekranze gamodis Select two factors for the plot fanjara, sadac moniSnulia x 

RerZisaTvis Factor 1 da y RerZisaTvis _ Factor 2. clic OK. 

 
ekranze gamosul grafikze Cans, rom Work cvladebis jgufi, 

ganlagebulia grafikis marjvena qveda mxaares, xolo HomeHOME 
cvladebis jgufi _ grafikis ukidures zeda marcxena  mxares. 
Sesabamisad Factor 1 pasuxobs samuSaoTi dakmayofilebas, xolo Factor 2_ 
saojaxo cxovrebiT dakmayofilebis sazomia. amitom SegviZlia 
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gamovitanoT daskvna, rom gamosakvlevi jgufis pirovnebebis saerTo 
dakmayofileba ZiriTadad ganisazRvreba ori faqtoriT _ samuSaoTi 
da saojaxo cxovrebiT dakmayofilebulebiT. 

Factor Analysis Results fanjaraSi gavxsnaT Scores CanarTi. click Factor 

Scores coefficients Rilakze. gaixsneba wrfivi regresiuli gantolebis 
koeficientebis cxrili, romlis saSualebiTac programa TiToeuli 
respondentisaTvis gansazRvravs faqtorebis mniSvnelobas. 

 

 
 
_ click Factor Scores Rilakze. ekranze gamodis cxrili, sadac 

warmodgenilia TiToeuli respodentis faqtorebis mniSvneloba. am 
cxrilis saSualebiT SeiZleba vimsjeloT TiToeuli respodentis 
damokidebulebaze Factor 1 da Factor 2 mimarT. faqtoris dadebiTi 
mniSvneloba  Seesabameba respodentis faqtorTan dadebiT 
damokidebulebas, xolo uaryofiT _ negatiur damokidebulebas. 
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amrigad, reduqciis procedura saSvalebas gvaZlevs gamovyoT  

oris sarwmuno faqtori Factor 1 da Factor 2 da amiT SevamciroT 
cvladebis raodenoba 10-dan 2-mde. 
 

 

 

 

 

 

 

praqtikuli samuSao 9 

 

mTavari komponentebis meTodi da klasifikacia 

 
 
praqtikaSi xSirad saWiro xdeba didi ganzomilebis monacemTa 

analizi. mTavari komponentebis meTodiT SesaZlebelia aseTi amocanis 
gadawyveta da ZiriTadad gamoiyeneba ori miznis misaRwevad: 

• cvladebis raodenobis Semcireba (monacemebis reduqcia), raTa 
miviRoT “mTavari” da “arakorerilebuli” cvladebi; 

• agebuli faqtoruli sivrcis saSualebiT cvladebisa da  
dakvirvebebis klasifikacia,  

amocanis dasmis TvalsazrisiT mTavari komponentebis  meTodi 
msgavsia faqtoruli analizis meTodisa, magram gaCnia mTeli rigi 
mniSvnelovani gansxvaveba: 
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• mTavari komponentebis meTodSi ar gamoiyeneba faqtorebis 
SerCevis iteraciuli meTodebi; 

• aqtiuri cvladebTan da dakvirvebebTan erTad SesaZlebelia 
gamoyenebuli iyos  damatebiTi cvladebi da (an) dakvirvebebi: 

• CamoTvlili SesaZleblobebi saSualebas gvaZlevs gamoviyenoT 
mTavari komponentebis meTodi, rogorc erT-erTi mZlavri saSualeba 
cvladebis da dakvirvebebis erTdrouli klasifikaciisaTvis. 

mTavari komponentebis meTodis ideologidan gamomdinare 
cvladebi SeiZleba davyoT  or jgufad : aqtiur da  damxmare 
cvladebad. orive jgufis es cvladebi miekuTvnebian erTi da igive 
monacemebs da Sesabamisad erTmaneTis mimarT korelirebulni arian. 

mTavari komponentebi (faqtorebi) ganisazRvrebian mxolod 
aqtiuri cvladebiT (analizis cvladebi). daxmare cvladebi 
gamoiyenebian  mxolod Sedegebis intepretaciisaTvis. unda aRiniSnos, 
rom cvladebis aseTi dayofa savaldebulo ar aris da damokidebulia 
amocanis arsze. 

analogiurad, dakvirvebebic SeiZleba davyoT aqtiur da damxmare 
dakvirvebebad. es SeiZleba moxdes damajgufebeli cvladis 
saSualebiT, roca misi erT-erTi mniSvneloba gamoiyeneba kodad. 
danarCeni dakvirvebebi iTvlebian damxmare dakvirvebebad. aqac mxolod 
ZiriTadi dakvirvebebi gamoiyenebian mTavari komponentebis gansazRvaSi. 

mTavari komponentis meTodSi mTavri komponentebis 
gansazRvisTvis gamoiyeneba korelacis an kovariaciis matricebi. Tu 
sawyisi monacemebis cxrilSi mocemulia sxvadasxva ganzomilebis 
monacemebi (magaliTad, wona,sigrZe, temperatura da sxva), maSin mTavari 
komponentebis gansazRvrisTvis unda gamoviyenoT korelaciuli 
matrica. 

korelaciuli an kovariaciuli matircebis sakuTrivi 
mniSvnelobebi TamaSoben mniSvnelovan rols mTavari komponentebis 
gansazRraSi. sakuTrivi mniSvnelobebis gamoyenebiT SemuSavebulia 
mravali kriteriumi faqtorebis optimaluri raodenobis dasadgenad. 
radgan sakuTrivi mniSvnelobebis jami tolia “aqtiuri” cvladebis 
raodenobisa da maTi saSualo mniSvnelobi tolia 1, amitom saerToO 
kriteriumi imaSi mdgomareobs, rom procedura unda daviwyoT im 
sakuTari mniSvnelobebiT, romlebic erTze metia. 

 

Exampl-is Datasets biblioTekidan gavxsnaT Activities monacemTa 
faili, sadac moyvanilia adamianebebis 28 jgufis cxovrebis sxvadasxva 
maxasiaTeblebi. aqtiur cvladebad gamoviyenoT 7 socialuri aqtiobis 
maCvenebeli: WORKK(samuSao), TRANSPORT (transporti), CHILDREN 

(bavSvebi), HOUSEHOLDD(ojaxi), SHOPPING (Sesyiidvebi), PERSONAL CARE 

(piradi dro), MEAL (saWmeli). am cvladebis maCveneblad aRebulia 
saerTo dro saaTebSi, romelic saWiroa Sesabamisi aqtiobisTvis. 
gamotovebuli monacemebi Sevsebulia saSualo sididiT. 
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 damatebiT cvladebad aRebulia 3 cvladi:  SLEEP (Zili), TV 

(televizori) da LEISURE (mocla). imisaTvis rom ZiriTadi da 
damatebiTi dakvirvebebis warmodgenisTvis failSi damatebulia 
damatebiTi damajgufebeli cvladi GENDER (sqesi). es imas niSnavs, rom 
jgufis erTi nawili Sedgeba FEMALE qalebisgan, xolo meore - MALE 

mamakacebisgan. grafikuli gamosaxulebisTvis damatebulia 
GEO.REGION (regioni), romlis saSualebiTac xdeba wertilebis 
moniSvna. 

analizis mizania _ socialuri aqtivobis maCveneblebis 
urTierTkavSirebi, raTa klasifikaciis meTodebis gasamartiveblad 
gamovavlinoT faruli faqtorebi. am miznis miRwevisTvis saWiroa 
mcire ganzomilebis sivrceSi ganisazRvros faqtorebis RerZebi, sadac 
SesaZlebeli iqneba cvladebis proeqtireba, Seqmnili jgufebis 
vizualizacia. 

Statistics meniuSi click Maltivariate Exploratrzy Techniques da SevarCioT  
Principal Components & Classification Analysis brZaneba. gaixsneba sastarto 
Principal Components & Classification Analysis fanjara: 
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_ click Variables Rilakze. ekranze gamosaxul Select variables for …  

fanjris Variable for analisis (cvladebis analizisaTvis) movniSnoT WORK 

(samuSao) _ MEAL (kveba) cvladebi, Supplimentary varianbeles (damxmare 
cvladebis) velSi movniSnoT SLEEP - LEASURE cvladebi, Active cases 

variable (ZiriTadi dakvirvebebis cvladebi) velSi movniSnoT GENDER 

cvladi, xolo Grouping  variable velSi - GEO REGION cvladi da Semdeg 

OK. 

 
  

_ vbrundebiT Principal Components & Classification Analysis fanjaraSi 
sadac Code for active cases velSi SevarCioT damajgufebeli cvladi 
FEMALE. 

 
 
_ CavrToT Advanced CanarTi. Analysis based on (analizi 

dafuZnebulia) CarCoSi CavrToT Correlation opcia, raTa analizi 
warimarTos korelaciuri matricis saSualebiT. Complate variances 

(dispersiis gamoTvla) CarCoSi CavrToT SS/(N-1) opcia, raTa dispersiis 
Sefaseba iyos gadauadgilebadi. MD deletion (gamotovebuli mniSvnelobis 
gamoricxva) CarCoSi CavrTod Mean Substitution(saSualoTi Secvla) -is 
opcia da OK. 
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_ ekranze gamodis Principal Components and Classification Analysis 
Sedegebis fanjara, sadac informaciul velSi gamotanilia ZiriTadi 
da damatebiTi cvladebis raodenoba da sakuTrivi mniSvnelobebi 
(Eigenvalues).  

 

 
 
_ CavrToT Variables CanarTi da сlick Scree plot Rilakze. ekranze 

gamodis samkuTrivi mniSvnelobis grafiki. 
 

 
 
 ketelis kriteriumis Tanaxmad (ix. faqtoruli analizi) 

SegviZlia davtovoT ori an sami faqtori. davbrundeT Principal 

components… fanjaraSi da Number of factore velSi davayenoT ricxvi 2. 
 _ click  Eigenvalues (sakuTrivi mniSvnelobebi) Rlakze. ekranze 

gamodis sakuTrivi mniSvelobebis cxrili, sadac TiToeuli sakuTrivi 
mniSvelobisaTvis mocemulia Total variance (saerT dipersia) saerTo 
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dispersiis procentuli mniSvneloba, kumulatiuri sakuTrivi 
mniSvneloba (Cumulative Eigenvalue) da saerTo dispersiis kumulatiuri 
procentis mniSvneloba (Cumulative %). 

 

 
 
korelaciuri matricis dros sakuTrivi mniSvnelobis raodenoba 

cvladebis raodenobis tolia. faqtoriebis SesarCevad yvelaze 
martivi meTodia _  davtovoT is faqtorebi, romelTa sakuTrivi 
mniSvnelobebi 1-ze metia. Cven magaliTSi aseTi mxolod pirveli ori 
sakuTrivi mniSvnelobaa, romelTa mniSvnelobebi 1-ze metia da jamuri 
(saerTo) dispersidan  maTi wili Seadgens 82%. e.i.  gamoyofili 
faqtorebis raodenoba unda aviRT oris toli. 

_ click Factor coordinates of variables (cvladebis faqtoruli 
koordinatebi) Rilakze. ekranze gamodis cxrili, sadac axali 
gamoyofili faqtorebis sivrceSi naCvenebia sawyisi faqtorebis 
koordinatebi. 

 
 
mTavari komponentebis intepretacia unda gakeTdes korelacis 

terminebiT, anu saWiroa gamovyoT is cvladebi (dakvirvebebi), 
romlebsac gaCniaT mocemuli faqtoris udidesi (absolituri) 
koordinata. 

rogorc cxrilidan Cans pirveli faqtoruli RerZi, romlic 
Seesabameba sakuTrivi mniSvneloba  3,976, yvelaze ufro Zierad aris 
korelirebuli WORK, TRANSPORTt (Zlieri urayofiTi korelacia), 
PERSONAL CARE (zomieri uaryofiT korelacia), MEAL,SLEEP (zomieri 
dadebiT korelacia), HOUSEHOLD da CHILDREN (Zlieri dadebiT 
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korelacia) cvladebTan, amitom pirveli faqtoruli RerZi SeiZleba 
CavTvaloT rogorc socialuri aqtobis, romelic dakavSrebulia 
samuSaosTan, saxlTan da bavSvebTan. meore faqtoruli RerZi, romelic 
Sesabameba 1,69 mniSvnelobis sakuTar mniSvnelobas, SeiZeba CavTvaloT 
rogorc socialurad aqtiuri, romelic dakavSirebulia iseT 
moRvaweobasTan rogoricaa: Sesyidvebi, piradi dro, televizia, 
(Zlieri da zomieri korelaciebi SHOPPING, TV, PERSONAL CARE) 
cvladebTan. 

Cases CanarTSi click Cosine ? Rilakze. ekranze gamodis cxrili, 
sadac warmodgenilia damatebiTi informacia dakvirvebis mikuTvnebaze 
ZiriTad an damxmare dakvirvebebTan. TiToeul dakvirvebas eniWeba 
damajgufebeli cvladis GEO.REGION mniSvneloba (WEST an FAST). 

 

 
 
faqtorebis interpretaciis proceduras Zalzed exmareba 

faqtorebis da dakvirvebebis koordinatebis grafiki. amisTvis: 
_ click Variables CanarTSi Plot var. factor coordinates 2D Rilakze. ekranze 

gamodis grafiki, sadac yvela cvladi gamosaxulia erTulovan wreze 
wertilis saxiT, radan dakvirvebebis faqtorebTan korelacia 
Rebulobs mniSvnelobebs (0,1) intervalidan. horizontaluri ReZze 
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gadazomilia  faqtori 1 (Factor1), xolo vertikalur RerZze  faqtori 
2 (Factor2). ZiriTadi da damxmare cvladebi aRniSnuli arian 
Sesabamisad patara wriT (mwvane feri) da marTkuTxediT (wiTeli). 

 
_ Click comtributions of variables (cvladebis wvlili) Rilakze. 

ekranze gamodis cxrili, sadac warmodgenilia ZiriTadi cvladebis 
wvlilebi, cvladis wvlili warmoadgens faqtorul RerZis dispersiis 
faqtorul wvlils. 

 

 
 
_ click Communalities [cosine 2] Rilakze. programa ekranze gamoitans 

cvldebis specifiur dispersiebis.  
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Cases CanarTSi click Plor cases factor coordinates, 2D(faqtoruli 
sivrceSi dakvirvebebis grfiki). ekranze gamodis grafiki, sadac 
gamosaxulia rogorc mTavari (FEMALES) dakvirvebebi, romlebic 
gamoyenebuli iyo faqtorebis gamosaTvlelad (cisferi wrebi), ise 
damxmare (MALES) dakvirvebebi (wiTeli feris kvadrateebi). 

 

 
rogorc grafikidan cans, ZiriTadi da damxmare dakvirvebebi 

dajgufebulni arian sibrtyis sxva da sxva areS, e.i. isini 
gaerTanebuli arian erTgvarovan jgufebSi _ kalsterebSi. grafikidan 
Cans, rom mamakacebis jgufebi gaerTianebuli arian WORK cvladis 
areSi. es imas niSnavs, rom mamakacTa jgufebis socialuri aqtioba 
ZiriTadad koncentrirebulia samuSaoze, rac Seexeba qalTa jgufis 
socialur aqtivobas, maT gaCniaT ufri mravamxrivi xasiaTi. isini 
dajgufebulni arian met-nakelebad Tanabrad mTel sivrtyeze, kerZod 
PERSONAL CARE, CHILDREN, HOUSEHOLD, SHOPPING,MEAL, SLEEP, 

LEISURE cvladebis areSi. 
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praqtikuli samuSao 10 

 
 
 

gadarCenis analizi.  gadarCenis funqciis Sefaseba 

 

1. gadarCenis cxrilebi 
 
      gadarCenis analizis meTodebis ganxilvisaTvis Statistica 

sistemis Datasets  biblioTekidan gavxsnaT Heart monacemTa faili, 
sadac warmodgenilia 65 pacientis sicocxlis xangrZlivoba, 
romelTac CautardaT gulis transplontacia.  
 

 
 
monacemebis pirveli 6 cvladi warmoadgens TariRs (Tve, dRe, 
weli) da pacientis daiRupvis an dakvirvebidan gamoricxvis 
TariRs. CENSORED cvladi warmoadgens cenzurirebis 
indikatoris kodebs, romlebic gansazRvraven pacientis 
konkretul dakvirvebas an cenzurirebul dakvirvebas ( 
COMPLETE – 0, CENSORED – 1).  AGE cvladi aRniSnavs pacientis 
asaks. cvladebi ANTIGEN da MISMATCH Seicaven specialur 
samedicino informacias antigenur da qsovilebis 
SeuTavsebobaze. HOSPITAL (pirobiTi cvladi) gansazRvravs sami 
hospitalidan romels miekuTvneba pacienti. 
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 Survival Analysis (gadarCenis analizi) modulis gaSvebisaTvis 
Statistics meniuSi movniSnoT Advanced Linear/Nonlinear Modest  da 
SevarCioT Survival Analysis brZaneba. ekranze gamodis Survival and 

Failure Time Analysis  sastarto fanjara, 
 

 
 

sadac warmodgenilia ZiriTadi modulebi: Line tables & Distributions 

(gadarCenis cxrilebi da ganawileba); Kaplan & Meier product-limit 

method (kaplan-meieris mamravlebis meTodi); Comparing two samples 

(ori amonarCevis Sedareba); Comparing multiple samples (ramodenime 
amonarCevis Sedareba); Regression models (regresiis modelebi); Time-

dependent covariates (droze damokidebuli kovariantebi). 
 SevarCioT Line tables & Distributions procedura da click OK 

Rilakze. gaixsneba Line tables & Distributions of Survival Times fanjara, 
 

 
 
romelsac gaaCnia ori CanarTi: Raw data (sawyisi monacemebi) da 
Table survival times (gadarCenis cxrilebi). pirveli CanarTi 
Seesabameba im SemTxvevas, roca Semomaval informacias 
warmoadgens daumuSavebeli monacemebi anu Statistica sistemis 
Cveulebrivi cxrili (striqonebi _ dakvirvebebi. svetebi _ 
cvladebi). meore CanarTi Seesabameba im SemTxvevas, roca 
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Semomaval informacias warmoadgens adre gamoTvlili 
gadarCenis monacemebi. 
 SevarCioT Raw data da ganvixiloT fanjris Rilakebis 
daniSnuleba. Variables (survival times & censoring indicator) (cvladebi, 
xangrZlivoba da cenzurirebis indikatori) Rilakze 
dawkapunebiT ekranze gamodis Select survival times/dates…fanjara 
  

 
 

sadac movniSnoT fanjris marcxena areSi pirveli 6 cvladi, 
marjvena areSi me-7 cvladi. Semdeg OK. vbrundebiT wina 
fanjaraSi. 
 orjer click Code for complete responses (sruli dakvirvebebis 
kodi) velSi da ekranze gamosul Variable 7 fanjaraSi sruli 
dakvirvebebisaTvis movniSnoT COMPLETE da Semdeg OK. 
analogiurad orjer click Code for censored responses (cenzurirebuli 
dakvirvebebis kodi) velSi da ekranze gamosul Variable 7 
fanjaraSi SevarCioT CENSORED  da Semdeg OK. 

 

 
 

    fanjris sxva maCveneblebi davtovoT ucvleli. Semdeg OK. 
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ekranze gamodis Life Table & Survival Time Distribution Results Heart 

(gadarCenis cxrilis Sedegebis fanjara), 
 

 
     
sadac fanjris informaciul nawilSi warmodgenilia: 

 Variable striqonSi _ dReebis raodenoba, romelic 
gamoTvlilia mocemuli sawyisi monacemebidan; 

 Variable with striqonSi _ cenzurirebis indikatori; 

 Total number of validi observations _ daSvebuli dakvirvebebis 
raodenoba, romelic am SemTxvevaSi tolia 65; 

 uncesorend striqonSi _ aracenzurirebuli obieqtebis 
raodenoba 29; 

 cesorend striqonSi _ cenzurirebuli obieqtebis raodenoba 
36. 

frCxilebSi naCvenebia fardobiTi sixSire. 
 CavrTod Advanced  CanarTi da  click Summary: Life table (gadarCenis 
cxrilis Sedegebi)-is Rilakze. ekranze gamodis Sedegebis sruli 
gaSlili cxrili 
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sadac warmodgenilia: 

 Interval Start _ intervalis dasawyisi; 

 Mid Point _ intervalis saSuali mniSvneloba; 

 Interval Width _ intervalis sigrZe; 

 Number Entering _ obieqtebis raodenoba, romlebic 
`cocxlebi~ iyvnen gansaxilveli intervalis dasawyisSi; 

 Number Exposed _ Sesaswavli obieqtebis raodenoba, anu 
gansaxilveli intervalis dasawyisSi arsebuli `cocxali~ 
obieqtebis raodenobas minus cenzurirebuli an 
gamoricxuli obieqtebis naxevari; 

 Number Dying _ mocemul intervalSi daRupulTa raodenoba; 

 Number Dead  _ mocemul intervalSi daRupulTa fardobiTi 
sixSire, romelic tolia intervalSi daRupulTa 
raodenobis fardobisa am intervalis Sesaswavli obieqta 
raodenobaze; 

 Proportion surviving _ gadarCenilTa fardobiTi sixSire, 
romelic tolia erTs gamoklebuli daRupulTa fardobiTi 
sixSire;  

 Comulative Proportion surviving _ gadarCenilTa kumulatiuri 
(dagrovili) fardobiTi sixSire, romelic tolia wina 
intervalebis fardobiTi sixSireebis namravlisa. 
faqtiurad es aris gadarCenis funqciis Sefaseba; 

 Probability density _ simkvrivis funqciis Sefaseba, romelic 
ganisazRvreba formuliT: 

i

ii

i
h

PP
f 1
  

sadac fi  _ i-ur momentSi riskis funqciis Sefasebaa; 
            Pi,Pi+1  _ i da i+1 intervalebis dasawyisSi  gadarCenilTa 
           kumulatiuri fardobiTi sixSireebis (gadarCenis     
           funqciis) Sefasebebia; hi _ i-uri intervalis sigrZe. 

 Hazard rate (mtyunebis intensivobis an myisieri riskis 
funqciis) Sefasebebia, romelebic ganisazRvrebian rogorc 
Sesabamisi intervalis drois erTeulze mosuli mtyunebis 
raorenoba gayofili obieqtebis saSualo sidideze, 
romlebmac icocxles intervalis saSualo dromde; 

 Std.Err.Cum.surv. _ gadarCenilTa kumulatiuri fardobiTi 
sixSiris stardartuli Secdoma; 

 Std. Err.Prob.Den _ ganawilebis simkvrivis stardartuli 
Secdoma; 

 Std. Err.Har.Rate _ intensivobis funqciis stardartuli 
Secdoma; 

 Median Life expected _ mosalodneli gadarCenis mediana; 

 Std. Err.Life expected _ medianis stardartuli Secdoma. 
unda aRiniSnos, rom sami ZiriTadi funqciis (gadarCenis, 

simkvrivis da intensivobis) Sefasebis da maTi stardartuli 
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SecdomebisaTvis yovel droiT intervalSi rekomendirebulia 
gamoyenebuli iyos ara naklebi 30 dakvirveba. 

Results for modet veli gamoiyeneba ganawilebis kanonis dasadgenad: 
Exsponential (eqsponencialuri). Linear Hazard (wrfivi intensivobis ojaxi), 
Gompertz (gompertcis) da Weibull (veibulis). martivi gardaqmnebis 
Sedegad oTxive ganawileba daiyvaneba baxy   wrfiv gantolebamde. 

Parameter estimates Rilakis saSualebiT xdeba eleqtronul 
cxrilebSi Sesabamisi gadarCenis ganawilebis funqciis parametrebis 
Sefasebis Sedegebis gamotana. 

Results for modet  velis siis saSualebiT mocemuli monacemebisaTvis 
SeiZleba SeirCes oTxi Teoriuli ganawilebis funqcia. Survival Analysis 

moduli Teoriul ganawilebis funqcias irCevs umcires kvadratTa 
meTodiT anu Weight 1 _ roca woniTi koeficientebi erTis tolia da 
ori Sewonili kvadratebis meTodiT Weight 2 da Weight 3 (amitomaa, rom 
cxrilSi gamodis samive woniTi mniSvnelobebi) 

  
i

iii bxaywWSS
2 , 

sadac w = 1   (araSewonili umcires kvadratebi); 

       
iv

w 1  (Sewonili umcires kvadratebi); 

       ii hnw   (Sewonili umcires kvadratebi); 

        vi  _ intensivobis dispersiis Sefaseba; 
        hi  da ni  _ i-uri intervalis sigrZe da i-uri intervalis 
        dasawyisSi arsebuli obieqtebis raodenoba. 

 
vbrundebiT Life Table & Survival Time Distribution Results Heart fanjaraSi, 

sadac Results for modet veliT ganisazRvreba: romeli Teoriuli 
ganawilebis funqcia saukeTesod Seesabameba empiriul ganawilebis 
funqcias. 
 Results for modet velSi SevarCioT veibulis ganawileba da click 

Parameter estimates Rilakze. ekranze gamodis cxrili 
 

 
 

sadac Cans, rom saukeTesoa Weight 3, radgan am wonas Seesabameba xi-

kvadrat kriteriumis umciresi mniSvneloba (7,757) da p mniSvneloba 
(0,5588), romelic mniSvnelovnad aRemateba 0,05 sidides. 
 Exstimates of survival function, Exstimates of hazard function, Exstimates of 

prob.density funct. RikakebiT SesaZlebelia damoukideblad gadarCenis, 
riskis, ganawilebis funqciebis Sefasebebis cxrilebis gamotana. am 
funqciebis sawyisi mniSvnelobebi SeiZleba gamovitanoT Life table 
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saerTo cxrilSi. cxrilebis informaciul nawilebSi gamodis wonebis 
gamosaTvleli formulebi.  CavrTod Function plots CanarTi, 
  

 
 

sadac Plot of hazard function, Plot of survival function, Plot of prob.density 

RilakebiT SesaZlebelia gadarCenis, riskis da ganawilebis funqciebis 
ageba. 
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grafikebze mTliani mrudiT warmodgenilia sawyisi (empiriuli) 
ganawileba, xolo wyvetili feradi mrudiT _ Teoriuli ganawilebebi, 
romlebic Seesabamebian sxvadasxva wonebs. 
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 riskis funqciis grafikidan Cans, rom daRupvis riskis albaToba 
mkveTrad mcirdeba operaciis pirveli dRidan  322 dRemde, Semdeg es 
albaToba umniSvnelad izrdeba 806 dRemde da mkveTrad izrdeba 968 
dRemde. Semdeg riskis albaToba mcirdeba 1129 dRemde, romlis Semdeg 
igi kvlav mkveTrad izrdeba. yvelaze kargi miaxloeba Teoriul 
ganawilebasTan gvaZlevs Weight 3 woniT Sewonili umcires kvadratTa 
meTodi. 
 gadarCenis cxrilidan da histogramidan gamomdinareobs, rom 
operaciidan 161 dRis Semdeg gadarCenilebis kumulatiuri fardobiTi 
sixSire Seadgens 67,2%, xolo 322 dRis Semdeg _ ukve 58,3%. Semdgom 
gadarCenilebis kumulatiuri fardobiTi sixSireis dakleba 
grZeldeba, magram klebis tempi ecema. mkveTri Semcireba aRiniSneba 
1129 dRis Semdeg da Seadgens 34,96%. ganxiluli drois intervalis 
bolos (1775 dRis Semdeg) gadarCenilebis fardobiTi sixSire Seadgens 
mxolod 9,3%. 
 gadarCenis histogramidan Cans, rom pacientebis daRupvis yvelaze 
didi riski aris operaciidan pirveli 161 dRe, umciresi 322 dRidan 484 
dRemde.  
 
 
 

2. kaplan _ meieris mamravlebis Sefasebis meTodi 
 
 Survival and Failure Time Analysis  sastarto fanjaraSi movniSnoT 
Kaplan & Meier product-limit method (kaplan-meieris mamravlebis meTodi) da 
Semdeg OK. ekranze gamodis Product-Limit (Kaplan&Meier) Analysis farjara, 
 

 
 
sadac miuTiTod cvladebis kodebi ise, rogorc Line tables & Distributions 

of Survival Times fanjaris dros. click OK. ekranze gadarCenis funqciis 
SefasebisaTvis gamodis Product-Limit (Kaplan&Meier) Analysis Results 
farjara.  
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Click Sumary: Product-limit  Survival analysis Rilakze. ekranze gamodis 
Sedegebis cxrili, 

 
 
sadac cenzurirebuli monacemebi aRniSnulia `+~ simboloTi. cxrilis 
pirvel svetSi naCvenebia sawyis monacemTa failSi arsebuli 
paciertebis nomrebi, meore svetSi _ hospitalSi gatarebuli dro, 
romelic rogorc cxrilidan Cans icvleba 0-dan 1775 dRemde. yvelaze 
mcire dRe dayo 23-e pacientma, radgan man operaciis pirvel dRes 
datova saavadmyofo. yvelaze bevri dRe saavadmyofoSi dayo me-15 
pacientma, kerZod 1775 dRe. 

  Tu Cumulative Survival  svetSi manacemebi ar arseboben, maSin 
pacienti gaewera hospitalidan (cenzurirebuli dakvirveba), Tu 
mniSvneloba arsebobs _ e.i. pacierti daiRupa da man icocxla Time 

svetSi miTiTebuli dReebis raodenoba. magaliTad, me-10 pacientma 
operaciis Semdeg icocxla 10 dRe. 

  gadarCenis funqciis grafikuli gamosaxulebis asagebad Click 

Survival times vs. cum. proportion surviving Rilakze. ekranze gamodis 
gadarCenis funqciis grafikuli gamosaxuleba 
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sadac Cans, rom gulis transplantaciis Semdeg gadarCenis funqciis 
mniSvneloba mkveTrad ecema pirvel 100 dReSi. am momentidan 
dawyebuli gadarCenis funqcia klebulobs ufro nela. aqedan SeiZleba 
gavakeTod Semdegi daskvna: gulis transplantaciis Semdeg pirvel 100 
dRe yvelaze ufro kritikulia. naxazze sruli dakvirvebebi 
wertilebiT arian aRniSnulni, xolo arasrulebi _ jvrebiT. 
 Tu movaxdenT Advanced CanarTSi Click Percentiles of survival function 

Rilakze, maSin gamodis procentilebis cxrili, 
 

 
 
sadac naCvenebia, rom pacientebis 25% iRupeba pinvel 64 dReSi, xolo 
50% (mediana) _ pacientebi cocxloben ufro didxans, ara nakleb 679 
dRisa. iRupeba pirvel 64 dReSi, xolo 50% (mediana) _ pacientebi 
cocxloben ufro didxans, ara nakleb 679 dRisa. 
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praqtikuli samuSao 11 
 
 
 

gadarCenis analizi. gadarCenis funqciebis Sedareba 
 

 

1. ori  gadarCenis funqciis Sedareba 
 

gadarCenis funqciebis SedarebisaTvis gamoiyeneba xuTi kriteriumi: 
vilkokson _ gehanis, koksis F _ kriteriumi, koksi _ mentelis 
kriteriumi, logariTmuli ranguli kriteriumi da vilkokson _ petis 
kriteriumi. am kriteriumebis umetesoba gansazRvravs 
stantartizebuli normaluri ganawilebis Z mniSvnelobas.  
kriteriumebis nakli isaa, rom mcire amonarCevebis dros isini arc ise 
saimedoni arian. aqedan gamomdinare, sasurvelia gadarCenis 
funqciasTan erTad ricxviTi kriteriumebis gamoyeneba. 
 ar arsebobs mkacrad gansazRvruli kriteriumebis gamoyenebis 
rekomendaciebi. magram, cnobilia, rom  Cveulebriv koksis F _ 
kriteriums gaaCnia didi simZlavre, vidre vilkokson _ gehanis 
kriteriums, Tu sruldeba Semdegi pirobebi: 

 jgufebis dakvirvebaTa raodenoba mcirea (anu n < 50); 

 monacemebs gaaCniaT eqsponencialuri an veibulis 
ganawileba; 

 ar arsebobs cenzurirebuli dakvirvebebi. 
koksi _ mentelis da logariTmuli ranguli kriteriumebs gaaCniaT 
didi simZlavre, Tu amonarCevebebi aRebulia eqsponencialuri an 
veibulis ganawilebis SemTxvevaSi, maSin am or kriteriums Soris 
TiTqmis ar arsebibs gansxvaveba. 
 gadarCenis funqciis SedarebisaTvis gamoviyenoT igive Heart 

monacemTa faili.  gulis gadanergvis operaciebi Catarda sam 
klinikaSi: Hillview, St_Andrea., Biner. SevadaroT  Hillview  da   St_Andrea 

klinikebis gadarCenis funqciebi.  
  Survival Analysis (gadarCenis analizi) modulis gaSvebisaTvis 
Statistics meniuSi movniSnoT Advanced Linear/Nonlinear Modest  da SevarCioT 
Survival Analysis brZaneba. ekranze gamodis Survival and Failure Time Analysis  
sastarto fanjara, sadac   Click Comparing two samples (ori jgufis 
Sedareba)-is striqonze da Semdeg OK. ekranze gamodis Comparing Survival 

in Two Groups farjara. 
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Click Variables Rilakze da ekranze gamosul fanjaris pirvel 
svetSi movniSnoT pirveli eqvsi cvladi, meore svetSi me-7 cvladi da 
mesame svetSi damajgufebel cvladad SevarCioT Hospital.  

 

 
 
Semdeg OK. ekranze gamodis Comparing Survival in Groups fanjara, 
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sadac orjer  Click  Code for complete responses, Code for censored responses 

velebSi da SevarCioT Sesabamisad COMPLETE da CENSORED.  Semdeg OK. 

gaixsneba Two-Sample Test Results (ori kriteriumis Sedarebis Sedegebi)-is 
fanjara. 
 

 
 

CavrTod Two-sample test CanarTi. ekranze gamodis fanjara, sadac 
pirveli 5 Rilaki Seesabameba kriteriumebis dasaxelebas. 
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Gehans Wilcoxon test  Rilakze dawkapunebiT ekranze gamodis 
Sedegebis cxrili, 

 
 
sadac pirvel svetSi droSi zrdadobis mixedviT naCvenebia 
dakvirvebaTa cxovrebis xangrZlivoba (cenzurirebuli dakvirvebebi 
aRniSnulia (+) niSniT). meore svetSi naCvenebia jgufis dasaxeleba, 
romelsac miekuTvneba dakvirveba.  

Coxs F-testF Rilakze dawkapunebiT ekranze gamodis Sedegebis 
cxrili, 
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sadac naCvenebia koksis kriteriumis mniSvneloba. garda amisa, cxrili 
Seicavs Distinct Failures _ yvela sxvadasxva drois mtyunebis sias 
(pirveli sveti); obieqtebis raodenoba, romlebic safrTxis qveS iyvnen 
Sesabamisi mtyunebis momentebSi (R(I)); mtyunebis jeradoba mtyunebis 
dadgomis yovel momentSi (M(I)) da kaplan-meieris gadarCenis funqciis 
Sefasebebi. 
 Cox-Mantel test Rilakze dawkapunebiT ekranze gamodis Sedegebis 
cxrili 

 

 
 
sadac garda koksi_mentelis statistikisa warmodgenilia yovel 
mtyunebis momentSi riskebis sia (obieqtebis raodenoba, romlebic 
mtyunebis momentis win iyvnen cocxalni, sveti 1) da me-2 jgufis 
obieqtebis wili, romlebic miekuTvnebian Sesabamisi riskebis 
simravless (sveti 2). 
 Peto &Petos Wilcoxon test Rilakze dawkapunebiT ekranze gamodis 
Sedegebis cxrili, 
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sadac ganzogadoebuli vilkoksoni – petos kriteriumebis garda 
warmodgenilia yvela dakvirvebis sia (cxovrebis dro; cenzurirebuli 
dakvirvebebi aRniSnulia (+) niSniT, striqoni 1) da kriteriumis 
gamoyenebis wvlilebis mniSvnelobebi (Score). 
 Log-rank test Rilakze dawkapunebiT ekranze gamodis Sedegebis 
cxrili, 
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sadac statistikis kriteriumis garda cxrili Seicavs yvela 
dakvirvebis sias (cxovrebis dro; cenzurirebuli dakvirvebebi 
aRniSnulia (+) niSniT, striqoni 1); jgufi, romelsac miekuTvneba 
TiToeuli dakvirveba (sveti 2); kriteriumis gamoyenebis wvlilebis 
mniSvnelobebi (Score). 
 Proportion Surviving by Rilakze dawkapunebiT ekranze gamodis 
Sedegebis cxrili Sesadarebeli monacemebiT.  
 

 
 
1 da 2@ jgufebisaTvis mocemulia intervalis dasawyisSi dakvirvebebis 
raodenoba (No. Enter), cenzurirebuli raodenoba (No.Cnsrd), daRupulTa 
raodenoba (No.Dying), gadarCenilTa procenti (%Srwng), gadarCenilTa 
kumulatiuri procenti (Cum.%Sr.).  
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 zemod ganxiluli yvela 5 kriteriumis p - mniSvnelobiT saSualo 
gadarCenis tolobis hipoTeza miiReba (p > 0,05). e.i. yvela kriteriumiT 
gamomdinareobs, rom am or hospitals Soris gadarCenilTa pacientebis 
xangrZlivobebi ar gansxvavdebian erTmaneTisagan.  

Sedegebis grafikuli gamosaxulebisaTvis Two-Sample Test Results 
farjaraSi CavrTod Function plots CanarTi da Click Cum.prop.Surviving by 

group (Kaplan Meier) (gadarCenilTa kumulatiuri wili) Rilakze. ekranze 
gamodis orive jgufis gadarCenis funqciis kumulatiuri grafikebi. 
 

 
 
grafikze sruli dakvirvebebi aRniSnulia patara wreebiT, xolo 
cenzurirebuli _ jvrebiT. grafikebidan Cans, rom orive jgufisaTvis 
gadarCenis funqciis kumulatiuri grafikebi umniSvnelod 
gansxvavdebian erTnaneTisagan.  
 imisaTvis, rom avagoT gadarCenilTa fardobiTi sixSiris 
grafikebi amisaTvis Click Plot of proportion surviving for each group (yovel 
jgufSi gadarCenilTa wilis grafiki) Rilakze. 
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ekranze gamosul frafikul gamosaxulebidan Cans, rom aqac operaciis 
dRidan 1380 dRemde mniSvnelovani gansxvaveba ar SeimCneva. amis Semdeg 
gadarCenilTa wili Hillview hospitalSi mkveTrad mcirdeba 1-dan 0-mde, 
xolo St-Andreas hospitalSi rCeba ucvleli da igi erTis tolia. 

 

 

 

2. mravlobiTi gadarCenis funqciebis Sedareba 
 

Heart monacemTa failis saSualebiT CavataroT sami klinikis 
Hillview, St_Andrea., Biner gadarCenis funqciebis Sedareba.  
  Statistics meniuSi movniSnoT Advanced Linear/Nonlinear Modest  da 
SevarCioT Survival Analysis brZaneba. ekranze gamodis Survival and Failure 

Time Analysis  sastarto fanjara, sadac   Click Comparing multiple samples 

(ramodenime amonarCevis Sedareba)-is striqonze da Semdeg OK. ekranze 
gamodis Comparing Survival in Multiple Groups farjara 
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Click Variables Rilakze da ekranze gamosul fanjaris pirvel 
svetSi movniSnoT pirveli eqvsi cvladi, meore svetSi me-7 cvladi da 
mesame svetSi damajgufebel cvladad SevarCioT Hospital. Semdeg OK. 

 

 
 

ekranze gamodis Comparing Survival in Multiple Groups fanjara,  
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sadac orjer  Click  Code for complete responses, Code for censored responses 

velebSi da SevarCioT Sesabamisad COMPLETE da CENSORED.  Semdeg OK. 

gaixsneba Comparing Survival in Groups,Results (jgufebis Sedarebis 
Sedegebi)-is fanjara. 
 

  
 

Summary:Survival times & scores (xangr Zlivobis drois da maTi 
wvlilis Sedegebi)-is RilakiT ekranze gamodis yvela xangrZlivoba 
(cenzurirebuli dakvirvebebi aRniSnulia (+) niSniT) da maTi 
Sesabamisi wvlilebi, romlebic ganisazRvrebian mentelis proceduriT 
da gamoiyenebian mentelis kriteriumis statistikis gamosaTvlelad. 
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 Click Cumulative proportion surviving (Kaplan-Meier) by Group (jgufebSi 
gadarCenilTa fardobiTi sixSire)-is Rilakze. ekranze gamodis samive 
jgufis gadarCenilTa kumulatiuri grafikebi. am grafikebze 
dasrulebuli dakvirvebebi aRniSnulia wreTi, xolo cenzurirebuli 
dakvirvebebi jvriT. 
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 Click Seores for each group (jgufebis fardobiTi sixSire)-is 
Rilakze. ekranze gamodis cxrili,  
 

 
 
sadac warmodgenilia TiToeuli jgufis jamuri fardobiTi sixSire, 
romelebic miRebulia, mentelis proceduriT da gamoiyenebian 
mentelis kriteriumis statistikis gamosaTvlelad.  garda amisa, 
ekranze gamodis TiToeuli jgufis dasrulebuli da cenzurirebuli 
dakvirvebebis jamiis raodenoba da procenti. 
 Prop. surviving by group (jgufebSi gadarCenilTa fardobiTi 
sixSireTa  grafikebi) RilakiT ekranze gamodis samive jgufis 
gadarCenilTa fardobiTi sixSiris grafikebi. 
 

 
 
 Sum scores by group (jgufebSi gadarCenilTa fardobiTi sixSiris 
histograma) RilakiT ekranze gamodis mentelis proceduriT 
gamoTvlili jgufebis fardobiTi sixSireebis jamis histograma.  
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 Click Percent surviving by group (jgufebSi gadarCenilTa fardobiTi 
sixSire) Rilakze. ekranze gamodis samive jgufis xangrZlivoba 
procentebSi. 
 

 
 
 Summary:Survival times & scores Sedegebis fanjris informaciul 
nawilSi mocemulia xi-kvadrat da p kriteriumebis mniSvnelobebi 

(Chi
2
=5,73999,  p=0,05671). radgan p-mniSvneloba umniSvnelod metia 0,05 

sidideze, amitom SegviZlia gamovitanoT daskvna imis Sesaxeb, rom 
gulis gadanergvis operaciebis Sedegebi samive hospitalSi, pacientis 
gadarCenis Tvalsazrisidan gamomdinare, gansxvavdebian erTmaneTisagan.  
 miRebuli cxrilebi da grafikebi gviCveneben, rom pacientebis 
xangrZlivoba Hillview  da  St_Andrea klinikebSi daaxloebiT Tanabaria, 
magram isini gansxvavdebian Biner klinikis gadarCenisagan. amasTan, 
rogorc gadarCenilTa fardobiTi sixSiris grafikebidan Cans Biner 

klinikis gadarCenilTa kumulatiuri funqcia sawyis periodSi ufro 
naklebad klebulobs danarCen or klinikasTan SedarebiT, xolo 
Semdeg drois grZel periodSi gadarCenis funqciis mniSvneloba 
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aRemateba Hillview  da  St_Andrea klinikebis gadarCenis funqciebTan 
SedarebiT. pirveli 787 dRis ganmavlobaSi gadarCenilTa fardobiTi 
sixSiris  mniSvneloba Biner klinikaSi gacilebiT maRalia Hillview  da  

St_Andrea klinikebTan SedarebiT.  
 amrigad, SeiZleba gamovitanoT daskvna imis Sesaxeb, rom raRac 
mizezebis gamo Biner klinikis pacientebs gaaCniaT gadarCenis ufro 
didi Sansi ara marto gulis transplantaciis pirvel kritikul 
dReebSi, aramed Semdgom periodSic. 
 

 

praqtikuli samuSao 12 

 
 
 

gadarCenis analizi. regresiuli modelebi 

 

 .  

1. koksis proporciuli intensiurobis modeli 
 

 regresiuli analizisaTvis gamoviyenoT igive Heart monacemTa 
faili.  Survival Analysis (gadarCenis analizi) modulis gaSvebisaTvis 
Statistics meniuSi movniSnoT Advanced Linear/Nonlinear Modest  da SevarCioT 
Survival Analysis brZaneba. ekranze gamodis Survival and Failure Time Analysis  
sastarto fanjara, 

 

 
  
Click Regression Models Rilakze.  ekranze gamodis amave  dasaxelebis 
fanjara 
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cvladebis SesarCevad click Variables Rilakze da ekranze gamosul 
fanjaris pirvel velSi movniSnoT pirveli 6 cvladi, meore velSi _ 
AGE,  ANTIGEN, MISMATCH damoukidebeli cvladebi (kovariantebi)  da 
bolos mesame velSi _ CENSORED cvladi. 
 

 
 

Semdeg OK. vbrundebiT wina fanjaraSi da orjer click  Code for complete 

responses, Code for censored responses velebSi da SevarCioT Sesabamisad 
COMPLETE da CENSORED.   
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Semdeg OK. programa gauSvebs parametrebis Sefasebis iteraciul 
cikls, romelis damTavrebis Semdeg ekranze gamodis Regression Results 

fanjara 
 

 
 

CavrTod Advanced  CanarTi da paramertebis SefasebisaTvis click Summary: 

Parameter estimates Rilakze. ekranze gamodis cxrili, 
 

 
 
sadac fanjris informaciuli nawilidan Cans, rom xi-kvadrat 
statistika sarwmunoa (p>>0,05), amitom SegviZlia gavakeTod daskvna 
imaze, rom zogierTi cvladi dakavSirebulia xangrZlivobasTan. 
cxrilis pirvel svetSi (Beta) mocemulia parametrebis Sefasebebi 
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(regresiis gantolebaSi Sesabamisi cvladebis koeficientebi), meore 
svetSi (Standard Error) _ stardartuli Secdomebi, mesame svetSi _ t -
kriteriumis mniSvnelobebi, romlebic tolia pirveli da meore 
svetebis monacemebis fardobisa. me-5 da me-6 svetebSi moyvanilia 
valdis (Wald Ststist.) statistikebi da p mniSvnelobebi. Cveulebriv 
praqtikaSi statistikurad sarwmunod iTvleba (roca p < 0,05) iseTi 
parametrebis Sefasebebi, romlebic orjer aRemateba am parametris 
cdomilebas (t > 2). 
 cxrilis monacemebidan gamomdinareobs, rom asaki (AGE) da 

qsovilebis SeuTavsebloba (MISMATCH) warmoadgenen mniSvnelovan 
(sarwmuno) intensivobis (riskis) funqciis prediktorebs. Tanac  
qsovilebis SeuTavsebloba riskis ufro mniSvnelovani prediqroria, 
vidre asaki (MISMATCH -is koeficientebi 10-jer ufro didia, vidre 
AGE-is koeficientebi), xolo ANTIGEN cvladis koeficienti koksis 
regresiul modelSi SeiZleba CaiTvalos nulis tolad, radgan misi 

Sesabamisi t -kriteriumis mniSvneloba mniSvnelobnad mcirea 2-ze da p 
> 0,05. 

 davbrundeT regresiis Sedegebis fanjaraSi da Click Parameter 

covaariances & correlations Rilakze. ekranze gamodis parametrebis 
korelaciuri matrica: 
 

 
 

 Click Means & standard deviations Rilakze. ekranze gamodis Sedegebis 
cxrili, 

 
 
sadac warmodgenilia damoukidebeli (kovariantebis) saSualo da 
standartuli gadaxrebis Sefasebebi. 
 gadarCenis grafikebis asagebad CavrTod Functions plots CanarTi da 
click Graph survival function for means Rilakze. programas ekranze gamoaqvs 
AGE, ANTIGEN, MISMATCH cvladebis saSualo mniSvnelobebis 
gadarCenis grafiki.  
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. 
 programaSi gaTvaliswinebulia gadarCenis funqciis ageba, roca 
kovariantebis mniSvnelobebs momxmarebeli TviTon adgens. amisaTvis, 
click Graph survival function for spec. vals. Rilakze. ekranze gaixsneba 
Independent Variable Values fanjara 
 

 
 

sadac gaCumebis principiT warmodgenilia cvladebis saSualo 
mniSvnelobebi. gavzardoT AGE areSi asaki magaliTad, 65 wlamde da 
Semdeg OK. ekranze gamodis gadarCenis funqcia, 
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sadac TvalnaTliv Cans, rom gadarCenis funqcia mniSvnelovnad 
Semcirda. albaToba imisa, rom pacienti icocxlebs operaciidan 50 
dReze metad tolia 0,13, xolo gadarCenis albaToba 800 dRis Semdeg 
nulis tolia, maSin roca 45 wlis pacientisaTvis es albaToba 0,5 
tolia. 
  
 
 

2. eqsponencialuri regresia 
 

 Regression Models for Censored Data  fanjris Model  velSi davayenoT 
Exponential regression. sxva dayenebuli parametrebi davtovoT ucvlelad. 
Semdeg OK.  ekranze gamodis Regression Results fanjara 
 

 
 
 parametrebis Sefasebis cxrilis gamosatanad  click Summary: 

Parameter estimates Rilakze 
 

 
 

 sadac Cans, rom Exponential regression modeli ufro adekvaturia 
vidre koksis modeli, radgan misi xi-kvadratis mniSvneloba gacilebiT 
metia (32,0812 > 22,0812), xolo p mniSvneloba naklebia. garda amisa, aqac 
cxadad Cans, rom qsovilebis SeuTavsebadoba warmoadgens mniSvnelovan 
prediqtors, vidre asaki, xolo ANTIGEN cvladis koeficienti aqac 
SeiZleba CaiTvalos nulis tolad.  
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praqtikuli samuSao 13 

 

droiTi mwkrivebis analizi da prognozireba 

 

 

 CavtvirToT Statistica-is Exampfes biblioTekis Dataset monacemTa 
bazaSi arsebuli Series.G faili,sadac warmodgenilia Tveebis mixedviT 
aviagadazidvis monacemebi 1949_ 1960ww (sul 144 dakvirveba). 
 

 
 
 
 

droiTi mwkrivis analizis modulis aRwera 
  

Statistica meniuSi movniSnoT Advanced Linear/Nonlinear Modefs da Click 

Time Series/Forecasting brZanebaze, 
ekranze gamodis Time Series Analysis (droiTi mwkrivebis analizi)-is  

sastarto fanjara.  
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click Variables Riakze da Tu moniSnuli ar aris movniSnoT droiTi 
mwkrivi. Semdeg OK . vbrundebiT sastarto fanjaraSi. 

_ fanjris sainformacio velSi Variables velSi naCvenebia failis 
dasaxeleba, xolo Lock grafaSi naCvenebia L niSani, rac imas niSnavs, 
rom cvladebi (failebi) daketilia gasaRebiT da maTi gamoricxva 
analizidan SeuZlebelia. Long variable (series) name velSi naCvenebia 
failis gafarToebuli saxeli. 

muSaobis procesSi xSirad saWiroa sasurveli gardaqmnebis 
SerCeva da imisaTvis, rom ar SevinaxoT zedmeti informacia, saWiroa 
misi waSla. amisaTvis gamoiyeneba Delete highlighted variable (gamonaTebuli 
cvladebis waSla) Rilaki. Tu Semdgomi kvlevebisaTvis saWiroa 
zogierTi gardaqmnis Senaxva (mag. Statistica-is sxva modulisaTvis) 
amisaTvis gamoiyeneba Save variables (cvladebis Senaxva)-is Rilaki. 

Number of backups per variable (cvladebis sarezervo raodenoba) 
velSi miTiTebulia gardaqmnis raodenoba. Tu gardaqmnis raodenoba 
aRemateba velSi warmodgenil ricxvs, maSin programa SegvekiTxeba 
SevinaxoT Tu ara aRniSnuli gardaqmna. 

Select cases (dakvirvebebis SerCeva) Rilaki gamoiyeneba 
analizisaTvis dakvirvebebis SesarCevad. 

Rilaki OK (transformations, autocorrefations, plots) (gardaqmna, 
avtokorelacia, grafikebi) droiTi mwkrivis gardaqmnisaTvis gaxsnis 
specialur fanjaras. 

sastarto fanjris Quick CanarTSi ganlagebulia Semdegi 
funqcionaluri Rilakebi: 

 ARINA & autocorrelation functions (avtoregresiis da mcocavi 
saSualos gaintegrirebeli modeli); 

 Interrupted time series analysis (Sewyvetili droiTi mwkrivebis 
analizi an ARIMA  modeli interveciiT); 
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 Exponential smoothing & forecasting (eqsponencialuri gagluveba da 
prognozireba); 

 Seasonal decomposition (Census 1) (sezonuri dekomperzicia); 

 XII/y2k (Census 2)-monthly (12 Tviani sezonuri dekompozicia); 

 Quasterly (kvadtaluri sezonuri koreqtireba); 

 Distributed Lags Anglysis (lagebis (Zvra) ganawilebis analizi); 

 Spectral (fourier) Aanalysis (furies speqtruli analizi). 
Missing data CanarTSi warmodgenilia gamotovebuli monaceebis 

Sevsebis sxvadasxva saSualebebi: 
 

 
 

 Overall mean (saerTo saSualo); 

 Interpolation from adjacent points (mezobeli wertilebiT 
interpolacia); 

 Mean of N adjacent points  (mezobeli wertilebis saSualo); 

 Median of N adjacent points (mezobeli wertilebis mediana); 

 Predicted valves from linear trend regressio (wrfivi regresiis 
saSualebiT monacemebis prognozireba). 
 

 
1. prognozirebis ARIMA  modeli 

 

ARIMA warmoadgens parametrul meTods, romelic gamoiyeneba 
rogorc stacionaruli, ise arastacionaruli mwkrivebisaTvis. 
amitomaa, rom am meTods gaaCnia didi praqtikuli gamoyeneba. Statistica 

programaSi ARIMA realizirebulia boksi da jenkinsis meTodologiiT. 
models SeuZlia CarTos mudmivi sidide. 
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ARIMA modelis gaaqtiurebisaTvis sastarto fanjaraSi click 

ARIMA & autocorrelation functions Rilakze. ekranze gaixsneba Single Series 

ARIMA sastarto fanjara. 
 

 
 
sazogadod, droiTi mwkrivis analizi iwyeba misi grafikuli 

warmodgeniT. amisaTvis CavrToT Review Series (mwkrivis daTvaliereba)-s 
CanarTi.  
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fanjris zeda informaciul velSi Cawerilia mwkrivis saxeli da 
misi gardaqmna. fanjris Review and plotvariables (cvlilebis daTvaliereba 
da grafikebis ageba)-is CarCSi ganTavsebulia Semdegi Rilakebi da 
opciebi: 

 Review highlighted variable (gamonaTebuli cvladebis 
daTvaliereba); 

 Review multiple variables (ramodenime cvladis daTvaliereba); 

 Plot – grafiki; 

 Plot two var list with different scales (sxvadasxva skalis ori siidan 
cvladebis grafikebi); 

 Display/plot subset of cases only (mxolod qvesimravlis ekranze 
Cveneba,/grafikis ageba) 

 
fanjris marjvena mxares Label data paints with (monacemTa     

wertilebis niSani) CarCoSi ganTavsebulia Semdegi opciebi: 

 Case names (dakvirvebis saxeli) 

 Case numbers (dakvirvebis nomeri) 

 Dates from a var (im cvladis mniSvneloba, romlis saxeli 
naCvenebia Variable  Rilakis saSualebiT) 

da sxvadasxva tipis albaTuri grafikebis agebis Rilakebi. 
grafikebis agebisas saWiroa Scale X axis in plots manual  opciis 

CarTva da Min = velSi miuTiToT mwkrivis is nomeri saidac iwyeba 
grafikis ageba, Step = velSi unda mivuTiToT X RerZisaTvis bijis 
sidide. 

Label data points with CarCoSi CavrToT Case names an Case number opcia. 
Semdeg click Plot Rilakze. romelic mdebareobs Review highlighted variable 

Rilakis gverdiT. ekranze gamodis sawyisi monacemebis grafiki: 

 
“xarisxiani’’ prognozirebisaTvis mwkrivi unda akmayofilebdes 

garkveul kriteriumebs. ase magaliTad, is unda iyos Sedarebadi da 
erTgvarovani, garda amisa trendis gamosavlenad igi unda iyos 
mdgradi da sruli anu dakvirvebaTa raodenoba unda iyos sakmaod 
didi.  
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Mmonacemebis erTgvarovneba gulisxmobs mwkrivis ganviTarebis 
tendeciaSi mkveTri cvlilebebis da agreTve aratipiuri da anomaluri 
dakvirvebebis gamoricxvas. 

davubrundeT Single Series ARIMA sastarto fanjaras da CavrToT 
Advanced CanarTi, sadac ARIMA model parameters CarCoSi moTavsebulia 
Semdegi opciebi: 

 

 
 

 p-Autoregressive (avtoregresiis parametri (regularuli)); 

 P-Seasonal (avtoregresiis sezonuri parametri); 

 q -Moving aver (mcocavi saSualos parametri (regularuli)); 

 Q-Seasonal (mcocavi saSualos sezonuri parametri) 
yoveli am parametrisaTvis moicema parametrebis ricxvi. 

ukidures SemTxvevaSi romelime erTi parametri gansazRvruli unda 
iyos. opciebSi miTiTebuli parametrebi niSnavs identifikacias anu 
modelis gansazRvras. 

Transform variable prior to analysis (analizamde cvladebis gardaqmna) 
CarCoSi warmodgenilia Semdegi opciebi: 

 Natural log (naturaluri galogariTmeba); 

 Diference (gamokleba); 

 Power transform (xarisxSi ayvana). 
am fanjridan gamosvlis Semdeg aRniSnuli gardaqmnebi ar Seinaxeba. 

Estimation method (Sefasebis meTodi) CarCoSi warmodgenilia 
Sefasebis ori gamoTvliTi meTodi: Approximate (aproqsimacia) da Exact 

(zusti). 
Estimation options (Sefasebis parametrebi) CarCoSi moicema ucnobi 

parametrebis sawyisi miaxloeba; mieTiTeba iteraciis maqsimaluri 
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raodenoba da dayendeba Sefasebis proceduris krebadobis 
kriteriumis paramertri. Yyvela es mniSvnelobebi SesaZlebelia 
mogvces sistemam. 

fanjris zeda marjvena mxares arsebuli OK(Begin parameter 

estimation) (parametrebis Sefasebis dawyeba) RilakiT iwyeba 
parametrebis Sefasebis procedura. 

Other transformations & plots (sxva gardaqmnebi da grafikebi) RilakiT 
gaixsneba Transformations of Variables (cvladebis gardaqmna) fanjara 
romlis saSualebiTac xdeba gardaqmnis Sedegebis damaxsovreba. 

 

 
 
ekranze gamosul am fanjris x = f(x) CanarTSi warmodgenilia 

Semdegi gardaqmnebi: 

 Add a constant ( x= x+c)(mwkrivis mniSvnlobebs davumatoT mudmiva); 

 Power (x=x**c) (xarisxSi ayvana); 

 Inverse power (x =x**1/c) (Sebrunebul xarisxSi ayvana); 

 Natural log [ x=ln(x)] (naturaluri logariTmis aReba); 

 Exponent [ x=exp(x)] (eqsponencialuri gardaqmna); 
am fanjaraSi aris Semdegi opciebi: 

 Mean subtract  [ x=x-M] (saSualos gamokleba); 

 Standardize[x=(x-M)/SD] (standartizireba). mwkrivis mniSvnelobebs 
akldeba saSualo da iyofa standartul SDDgadaxraze. 

 Trend subtrac t (trendis gamoricxva). mwkrividan gamoiricxeba 
wrfivi trendi, romlis parametrebi an Sefasdebian an moicema 

a,bzolSi; 
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 Autocorr [x=x-(a+b*x(lag))] (avtokorelacia). es aris wrfivi 
gardaqmna, romelic saSualebas iZleva gavanuloT 
avtokorelacia garkveul lagze, romelic mocemulia lag 

velSi 
 

Smoothing (gagluveba) CanarTSi SesaZlebelia mwkrivis Semdegi 
gardaqmnebi. 

 N-pts mov. averg. (N wertiliani sriala saSualo); 

 N-pts mov. median (N wertiliani srila mediana); 

 Weighted (gasaSualeba araTanabari wonebiT); 

 Drior (gamoTvlebi warmoebs mwkrivis wina mniSvnelobebiT); 

 Simple exponential (martivi eqsponencialuri gagluveba); 

 4253H filter 
 

x=f(x,y)  CanarTSi SesaZlebelia mwkrivis Semdegi gardaqmnebi: 

 Difference (sxvaoba). gamoiTvleba mwkrivis axali mniSvnelobebi 
Semdegi formuliT x = x-y (lag), sadac lag (dayovneba) moiceba lag 

velSi. 

 Residvalizing. gamoiTvleba mwkrivis axali mniSvnelobebi Semdegi 

formuliT: x = x- (a+by(lag)), sadac a da bparametrebi winaswar 
mocemulia  an ganisazRvreba umcires kvadratTa meTodiT. 
bolo SemTxvevisas saWiroa CavrToT Estimate a and b from data 

(ada bparametrebis Sefaseba) opcia. 
am CanarTis opciebi gamoiyeneba im SemTxvevaSic, roca ori droiTi 
mwkrivis analizia saWiro. 

 

Shift (Zvra) CanarTs gaaCnia Semdegi opciebi: 

 Shift (lag) series forward (dayovnebis daZvra win); 

 Shift (lag) series back (dayovnebis daZvra ukan). 
Difference, integrate (gamokleba, mimateba). CanarTiT ganisazRvreba 

axali mwkrivis mniSvnelobebi formuliT: x = x - x(log) an x = x + x(log). 
danarCeni CanarTebiT xdeba sxvadasxva grafikebis ageba, 

avtokorelaciis gamoTvla da gardaqmnili mwkrivis aRweriTi 
statistikebis gansazRvra. 

gasaanalizirebeli mwkrivis dispersiis Sesamcireblad 
gamoiyeneba x = f(x) CanarTis Natural log opcia.  click OK (Transform selected 

series) Rilakze. ekranze gamodis sawyisi mwkrivis galogariTmebuli 
mniSvnelobebi, romlis dispersia gacilebiT naklebia, vidre sawyisi 
mwkrivisa. 
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amis Semdeg saWiroa ARIMA  modelis parametrebis identifikacia. 

ARIMA models gaaCnia Semdegi parametrebi: p-avtoregresiis rigi, d-
sxvaobis rigi, q-sriala saSualos rigi. e.i ARIMA (p,d,q) modelis 
identificireba niSnavs ganisazRvros es sami parametri. 

identifikacia sakmaod uxeSi proceduraa, romlis saSualebiTac 
miiReba modelis rigis miaxloebiTi mniSvneloba. identifikaciis 
ZiriTad kriteriumad miiReba mwkrivis avtokorelaciuri da kerZo 
avtokorelaciuri funqciebis qceva. sinamdvileSi es funqciebi 
ucnobia da amitom Cven saqme gvaqvs am funqciebis SefasebebTan, 
romlebsac SerCeviTi funqciebi ewodebaT. 

kerZo avtokorelaciuri funqcia warmoadgens Cveulebrivi 
avtokorelaciuri funqciis siRrmiseul codnas. mocemuli lagis 
(Zvris) kerZo avtokorelaciuri funqcia analogiuria Cveulebrivi 
avtokorelaciuri funqciisa, im gansxvavebiT, rom misi gamoTvlisas 
gamoiricxeba mcire Zvrebis avtokorelaciuri funqciis zegavlena. 
roca Zvra 1-is tolia, maSin kerZo avtokorelaciuri funqcia 
Cveulebrivi avtokorelaciuri funqciis tolia. 

davuSvaT d modelis ucnobi rigia, romlis Sefasebac gvinda. 
dasawyisSi xdeba droiTi mwkrivis vizualizacia da vadgenT, mwkrivi 
stacionarulia Tu ara. mwkrivis arastacionaroba xSirad advilad 
Cans mwkrivis grafikul gamosaxulebaze, magaliTad, Tu mwkrivs 
gaaCnia cxadad gamokveTili trendi. gansakuTrebiT advilia 
vizualurad ganisazRvros monotonuri trendi: logariTmuli, 
eqsponencialuri, wrfivi, parabola da sxv. (Cveni magaliTis 
SemTxvevebi Series G mwkrivs gaaCnia zrdis cxadi tendecia. e.i 
monotonuri trendi). amrigad, Tu mwkrivs gaaCnia cxadad SesamCnevi 
trendi, maSin aseTi mwkrivi arastacionarulia. Tu trendi cxadad ar 
Cans da ar gagvaCnia raime mosazreba, romelic miuTiTebs droiTi 
mwkrivis arastacionorobaze, maSin unda ganvixiloT 
avtokorelaciuri funqcia, kerZod SerCeviTi avtokorelaciuri 
funqcia.  

Tu avtokorelaciur funqcias ar gaCnia rxevis milevis 
(Caqrobis) tendecia, maSin SeiZleba iTqvas, rom mwkrivi 
arastacionarulia. 
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amrigad, arastacionarobis kriteriumi gamoixateba SerCeviTi 
avtokorelaciuri funqciis rxevis milevis tendeciaSi. amisaTvis 
Autocorrs CanarTSi Number of lag opciis saSualebiT, sadac lagebis 
ricxvi unda gaizardos 30-mde, click  Autocorelations  Rilakze. 

 

 
 
ekranze gamodis avtokorelaciuri funqciis grafiki, sadac naTlad 
Cans, rom avtokorelaciur funqcias gaaCnia rxevis susti 
aramonotonuri milevadis tendecia. 

 
amrigad, avtokorelaciuri funqciis daTvalierebis Sedegad 

mivdivarT daskvnamde: mwkrivi stacionarulia an arastacionaluria. 
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roca mwkrivi stacionarulia, maSin d = 0 da gadavdivarT sxva p da q 

parametrebis gansazRvraze.  
Tu mwkrivi arastacionarulia, maSin unda ganvixiloT mocemuli 

mwkrivis pirveli rigis sxvaoba. Tu aRmoCndeba, rom pirveli rigis 
sxvaobis mwkrivi arastacionarulia, maSin kvlav iReben pirveli rigis 
sxvaobas da xdeba mwkrivis stacionarobis Semowmeba, radgan pirveli 
rigis sxvaoba gamoiyeneba orjer, es imas niSnavs, rom mocemuli 
mwkrivis mimarT gamoyenebulia meore rigis sxvaobiTi operatori. 
praqtikaSi iSviaTad gamoiyeneba orze meti sxvaobiTi procedura. e.i 
procedura mTavrdeba k-ur bijze, Tu gardaqmnili mwkrivi 
stacionaruli gaxda, maSin d = k. (Series G  mwkrivisaTvis aviRoT k = 1 e.i 
d = 1). 

Differencing, Integral CanarTis Differencing (x=x-x(lag) opciaSi miuTiToT 
lag =1 da Semdeg click  OK (Transform selected series) Rilakze.  

 
ekranze gamosul grafikze Cans, rom mwkrivi gaxda stacionaruli, 
radgan trendi ar SeimCneva. 

avtokorelaciuri funqciis gansazvrisaTvis Autocorre  CanarTSi 
click Autocorrelations Rilakze. ekranze gamodis avtokorelaciuri 
funqciis grafiki 
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rac Seexeba avtokorelaciur funqcias, mas gaaCnia lag = 1-ze 
umniSvnelo amogdeba da Caqrobis susti tendecia, Tu ar CavTvliT im 
pikebs, romlebic warmoqmnilia 12 Tviani sezonuri cikliT. kerZo 
avtokorelaciis funqciis ekranze gamosatanad, click Partial 

autocorrelations Rilakze: 
 

 
 
rogorc grafikidan Cans kerZo avtokorelaciis funqciis 

cvalebadoba eqsponencialurad uaxlobdeba nuls. amrigad, ormagi 
gardaqmnis Sedegad miviReT stacionaruli mwkrivi. 

p da q parametrebis SerCevisaTvis ganixileba SerCeviTi 
avtokorelaciuri da kerZo korelaciuri funqciebis qceva. 

davuSvad gvaqvs p rigis avtoregresiis modeli. maSin am procesis 
kerZo avtokorelaciuri funqcia wydeba p lagaze, xolo 
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avtokorelaciuri funqcia mdored mcirdeba. davuSvad gvaqvs p rigis 
mcocavis saSualo procesi, maSin kerZo avtokorelaciuri funqcia 
mdore tendeciiT mcirdeba, xolo avtokorelaciuri funqcia p lagze 
wydeba. Tu modelis orive parametri nulisagan gansxvavebulni  arian, 
maSin avtokorelaciuri funqcia warmodgenilia rogorc eqsponentis 
da milevadi sinusoidis jami. 

praqtika gviCvenebs, rom droiTi mwkrivebis umetesoba, romelebic 
aRwerilni arian avtoregresiis da mcocavi saSualos Sereuli 
modeliT, garkveuli sizustiT SeiZleba mivakuTnoT romelime qvemoT 
moyvanil klass: 

 avtoregresiis modeli erTi parametriT: p = 1, q = 0 

 avtoregresiis modeli ori parametriT: p = 2, q = 0 

 mcocavi saSualos modeli erTi parametriT: p = 0, q = 1 

 mcocavi saSualos modeli ori parametriT: p = 0, q = 2 

 avtoregresiis modeli erTi parametriT da mcocavi saSualos 
modeli erTi parametriT: p = q = 1. 

modelis ama Tu im klasSi moxvedris praqtikuli kriteriumebi 
efuZneba avtokorelaciur da kerZo avtokorelaciuri funqciebis 
gamoyenebas. 

 avtoregresiis erTi parametri: avtokorelaciuri funqciis 
Caqroba xdeba eqsponcialuri kanoniT, kerZo avtokorelaciur 
funqcias lag=1-ze gaaCnia amovardna (sxva ZvrebisaTvis 
korelacia ar arsebobs); 

 avtoregresiis ori parametri: avtokorelaciur funqcias 
gaaCnia sinusoidaluri an eqsponencialuri milevadi rxevis 
forma; kerZo avtokorelaciur funqcias gaaCnia amovardnebi 
mxolod lag = 1 da lag = 2 (sxva ZvrebisaTvis korelacia ar 
arsebobs); 

 mcocavi saSualos erTi parametri: avtokorelaciur funqcias  
lag = 1-ze gaaCnia amovardna (sxva ZvrebisaTvis korelacia ar 
arsebobs); kerZo avtokorelaciur funqcias gaaCnia 
eqsponencialurad milevadi forma – an monotonurad, an 
oscilaciis (e.i. niSancvladi) saxiT; 

 mcocavi saSualos ori parametri: avtokorelaciur funqcias 
gaaCnia 1 da 2 Zvris dros amovardnebi (sxva ZvrebisaTvis 
korelacia ar arsebobs); kerZo avtokorelaciur funqcias 
gaaCnia sinusoidaluri talRis forma an eqsponencialurad 
milevadia; 

 avtoregresiis erTi parametri da mcocavi saSualos erTi 
parametri: avtokorelaciuri funqcia eqsponencialurad 
milevadia, dawyebuli pirveli Zvridan (pirveli mniSvneloba 
nuli ar aris), milevadoba SeiZleba iyos monotonuri da 
rxeviTi; kerZo avtokorelaciur funqciaSi dominirebs 
eqsponencialuri milevadis wevri – an monotonuri, an 
oscilirebuli (pirveli mniSvneloba nuli ar aris). 
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rogorc praqtika gviCvenebs, identifikaciis etapze 
mizanSewonilia ganisazRvros ramodenime Sesaferisi modeli da 
Semdeg, roca Sefasebuli iqneba maTi parametrebi, naSTebis gamokvleva, 
modelis adekvaturoba, ukve SeiZleba saukeTeso modelis SerCeva. 

Aavtokorelaciuri da kerZo avtokorelaciuri funqciebis 
analizis Sedegad SeiZleba davaskvnaT, rom Series G ln(x)D(1) 
mwkrivisaTvis  misaRebia modeli – mcocavi saSualos erTi parametri 
p = 0, q = 1. Tu gaviTvaliswinebT, rom d = 1, maSin gveqneba arasezonuri 
modeli (0,1,1). 

radgan mwkrivs gaaCnia cxadad warmodgenili sezonuri mdgeneli 
12 Tvis periodiT, saWiroa modelSi Setanili iyos sezonuri 
koreqtireba. am SemTxvevaSi modeli warmodgenilia ARIMA (p,d,q) 

(Ps,Ds,Qs) saxiT, sadac damatebulia sezonuri parametrebi: 
Ps_avtoregresiis sezonuri parametri, Ds_sezonuri sxvaoba, 
Qs_mcocavi saSualos sezonuri parametri. avtokorelaciuri da kerZo 
avtokorelaciuri funqciebis qceva sezonur Zvraze xdeba igive 
standartuli meTodebiT anu zemoT ganxiluli praqtikuli 
kriteriumebi ZalaSi rCeba. 

imisaTvis, rom mxedvelobaSi miviRoT sezonuri rxevebi 12 Tvis 
periodiT. saWiroa aviRoT Series G ln(x)D(-1). amisaTvis davbrundeT 
Transformation of Variables fanjaraSi da movniSoT Series G ln(x)D(-

1).Differencing, Integrate CanarTSi CavrToT Differencing (x=x-x(lag)) opcia da 
miuTiToT lag  = 12. 

 

 
 
Semdeg click OK(Transform selected series) Rilakze. Eekranze gamodis 

grafiki. 
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ekranze gamovitanoT droiTi mwkrivis avtokorelaciuri da 
kerZo korelaciuri funqciebis grafikebi.  
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am grafikebidan Cans, rom mwkrivi stacionarulia, 
avtokorelaciuri funqcia eqsponencialurad milevadia, xolo kerZo 
avtokorelaciuri funqciac eqsponencialurad milevadia da gaaCnia 
amovardna 1 Zvraze. aqedan gamomdinare, sezonuri parametri Ps = 0, Ds =1, 

Qs=1. da Cven gvaqvs saqme ARIMA (0,1,1) modelTan. amrigad 
avtoregresiis srul models aqvs ARIMA (0,1,1), (0,1,1) saxe. 

vbrundebiT Single Series ARIMA fanjaraSi. amisaTvis Transformation of 

Variabes  fanjaraSi  click Cancel  Rilakze. Ekranze gamodis sawyisi Series G 

cvladi. Arima model parameters  CaCoSi davayenoT Sesabamisi parametrebis 
mniSvnelobebi. p-Autoregressive- 0; q-Moving aver- 1, P-seasonal- 0, Seasonal lag- 12, 

Q-seasonal- 1. 

 
 

Estimation method  CarCoSi CavrToT Approximate  opcia. Semdeg OK. 
_ gaixsneba Single Series ARIMA Results (erTganzomilebiani ARIMA 

Sedegebi)-is fanjara.  
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click Summary: parameter estimates (parametrebis Sefaseba) Rilakze. 
ekranze gamodis parametrebis Sefasebis cxrili.  

 

 
 
cxrilidan Cans, rom orive parametris Sefaseba mkveTrad sarwmunoa (p 

gacilebiT naklebia 0.05-ze). gaCumebis principiT programa erTi sruli 
sezonis ciklisaTvis gamoTvlis prognozis mniSvnelobebs, dawyebuli 
mwkrivis bolo mniSvelobidan. 

_ click AdvancsdC anarTis forecast cases (prognozi)-is Rilakze. 
ekranze gamodis Sedegebis cxrili, sadac warmodgenilia prognozi da 
maTi ndobis intervalebi, dawyebuli mwkrivis bolo mniSvnelobidan 
(Cven SemTxvevaSi 145-dan). e.i. xdeba 12 mniSvnelobis prognozi. 
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_ click Plot series & forecasts (mwkrivis da prognozi grafikebi) 

Rilakze. ekranze gamodis 12 Tvis prognozis grafiki. 

 
prognozirebis modelis SemowmebisaTvis. Start at case (daiwyos 

dakvirvebidan) velSi mivuTiToT, mag. 133 da kvlav click Plot series & 

forecasts Rilakze.  

 



140 
 

----------------------------------------------------------------------------------------------------------------      

ე.ყუბანეიშვილი.  მონაცემების სტატისტიკური დამუშავება  

 

ekranze gamosul grafikSi naTlad Cans, rom prognozis mrudi 
praqtikulad ar gansxvavdeba sawyisi mwkrivis grafikidan da mwkrivis 
yvela mniSvneloba xvdeba ndobis intervalSi. 

modelis adekvaturobis  Sesamowmeblad CavataroT naSTebis 
analizi amisaTvis: 

_ Distribution of residuals CanarTSi click Histogram Rilakze. ekranze 
gamosul grafikze Cans, rom narCenebis empiriuli ganawilebis 
simkvrivis aproqsimacia normaluri ganawilebis kanoniT warmatebulia, 
rac imas migvaniSnebs, rom prognozis modeli adekvaturia. 

 
 narCenebis normaluri ganawilebis dasadgenad gamoiyeneba 
agreTve Normal probability plot (normaluri albaTuri grafikebi). Tu 
dakvirvebi mkveTrad gansxvavdebian normaluri ganawilebisagan, maSin 
maTi stantartizirebuli mniSvneloba mkveTrad gadaxrili iqnebian 
swori xazidan. 

 
 narCenebis grafikis asagebad gavxsnaT Review & residuals CanarTi, 
sadac Review & plot variables (davaTvalieroT cvladebi da avagoT 
grafikebi) opciaSi click Plot (3) (narCenebis grafiki) Rilakze. programa 
agebs narCenebis grafiks, saidanac Cans, rom narCenebs gaaCniaT 
daaxloebiT Tanabari variacia da ar ikveTeba trendi. amrigad, 
SegviZlia CavTvaloT, rom narCenebi normalurad arian ganawilebulni. 
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kargad SerCeul modelSi narCenebi Zalze waagaven TeTr xmaurs. 

masSi ar iqneba perioduli rxevebi, sistemuri wanacvleba, maT Soris 
ar iqneba Zlieri kavSirebi. Autocorrelations CanarTSi click autocorrelations da 
Partial autocorrelatins Rilakebi.  
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ekranze gamosul grafikebSi Cans, rom narCenebi praqtikulad 

warmoadgenen TeTr xmaurs. 
 
 

 

2. intervenciis  ARIMA   modeli 
 

interveciis modeli gamoiyeneba im SemTxvevebSi, roca droiTi 
mwkrivis qceva anu trendi gare faqtorebis zemoqmedebiT garkveuli 
momentidan mkveTrad icvleba. gare zegavlena SeiZleba iyos 
moklevadiani (impulsuri) da grZelvadiani (mdgradi). zemoqmedebis 
momentSi mwkrivis traeqtoria mkveTrad icvleba, magram SemdgomSi 
kvlav aRiwereba ARIMA modeliT. droiTi mwkrivis mkveTri cvlilebis 
moments intervecia ewodeba. 

ganvixiloT Examles biblioTekaSi arsebuli Dataset monacemTa 
bazaSi arsebuli Director faili. 

Statistica meniuSi movniSnoT Advanced Linear/Nonlinear Modefs da click 

Time Series/Forecasting brZanebaze 
ekranze gamodis Time Series Analysis (droiTi mwkrivebis analizi)-is  

sastarto fanjara. click Variables Rilakze da ekranze gamosul 
fanjaraSi movniSnoT Calls cvladi. Semdeg OK. 
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ekranze gamodis Time Series Analysis fanjara. click Interrupted time series 

analysis (intervenciuli droiTi mwkrivebis analizi)-is Rilakze. ekranze 
gamodis Interrupted Time Series ARIMA sastarto fanjara. 
 

 
 

_ Review series CanarTSi click Plot Rilakze. ekranze gamodis 
intervenciuli droiTi mwkrivis grafiki.  
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_ Advanced  CanarTSi gaixsneba sastarto proceduris fanjara.  
 

 
 
sadac ARIMA fanjridan gansxvavdeba marjvena Specify times and type of 

interventions (davayenoT interveciis dro da tipi) CarCoTi. am CarCos 
opciebi Semdegia: 

 Intervention – interveciis nomeri (SeiZleba 6 intervecia); 

 At case number –interveciis dawyebis SemTxvevis nomeri; 

 Type of intervention – intervenciis tipi. 
procedura iTvaliswinebs interveciis sam tips. imisaTvis, rom 

davaTvalieroT maTi grafikebi SevarCioT Review impact patterns CanarTi. 
sadac Type of intervention gaSlad velSi warmodgenilia: 

 Abrupt, Permanent  (naxtomiseburi, mdgradi); 

 Gradual Permanent  (TandaTanobiT, mdgradi); 

 Abrupt, Temporary  (naxtomiseburi, droebiTi). 
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SevarCioT TiToeuli maTgani da click Review type of impact pattern 

Rilakze. 

 

 

 
sami tipidan unda SeirCes CvenTvis yvelaze ufro miaxloebiTi 

intervencia. amis Semdeg SegviZlia gadavideT ARIMA modelis 
parametrebis SerCevaze ise, rogorc aRwerili iyo ARIMA zogadi 
modelis dros. 
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praqtikuli samuSao 14 

 

prognozireba eqsponencialuri gagluvebiT 

 
 eqsponencialuri gagluvebis meTodis arsi imaSi mdgomareobs 
imaSi, rom droiTi mwkrivis gagluveba xdeba awonili mcocavi 
saSualoTi, romlis koeficientebs gaaCniaT sxvadasxva wona da is 
damokidebulia eqsponencialur kanonze. aqedan gamomdinare, droiTi 

mwkrivis is mniSvnelobebi, romlebic axlos arian t prognozirebad 
drosTan gaaCniaT didi woniTi koeficientebi, xolo rac ufro 

daSorebulni arian t  prognozirebis drosTan – miT ufro naklebi 
wonebi. 
 martivi eqsponencialuri gagluvebis formulas aqvs Semdegi 
saxe 

  11  ttt SXS   , 

sadac Xt -sawyisi droiTi mwkrivia, St _ galuvebuli droiTi mwkrivi. 

gasagebia, rom gagluvebis Sedegi damokidebulia α parametrze. Tu 
1  maSin wina dakvirvebebi ignorirebulni arian. Tu 0 , maSin 

ignorirebulni arian mimdinare dakvirvebebi. aqedan gamomdinare, α 

sidide icvleba 10  . momxmarebels SeuZlia daafiqsiros 
gagluvebis sawyisi parametrebi, trendis sawyisi mniSvneloba da Tu 
saWiroa sezonuri faqtorebi. Mmodulis aRwerisaTvis gamoviyenoT 
Series G droiTi mwkrivi. 
 Statistica meniuSi movniSnoT Advanced Linear/Nonlinear Modefs da click 

Time Series/Forecasting brZanebaze 
. 
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 _ ekranze gaxsnil Time Series Analysis fanjaraSi click Exponential 

smoothing & forecasting (eqsponencialuri gagluveba da prognozireba)-is 
Rilakze. ekranze gamodis Seasonal and Non-Seasonal Exponential smoothing 

(sezonuri da arasezonuri eqsponencialuri gagluveba)-is fanjara. 
 

 
 

CavrTod Advanced CanarTi: 
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 eqsponencialuri gagluvebis modelis gansazRvrisaTvis saWiroa 
sezonuri komponentis trendis da gagluvebis parametrebis 
dafiqsireba. es SesaZlebelia Semdegi opciebiT: 

 Seasonal component (sezonuri komponenta); 

 None (ara); 

 Additive (aditiuri); 

 Multiplicative (multipikatiuri); 

 No trend (trendi ar aris); 

 Lineaz trend (wrfivi trendi); 

 Exponential (eqsponencialuri); 

 Damped trend (demfirebuli (Caqrobadi) trendi). 
 User-def. lnitial value opcia gamoiyeneba S(0) sawyisi mniSvnelobis 
mocemisaTvis. 
 Initial trend (sawyisi trendi) opcia gamoiyeneba trendis sawyisi 
mniSvnelobis dasafiqsirebad. Tu es opcia ar gamoiyeneba, maSin 
trendis sawyisi mniSvneloba programaSi Sefasdeba. 
 Alpha, Delta, Gamma, Phi velebiT mocemulia gagluvebis 
parametrebiT. magaliTad, Alpha saWiroa yvela eqsponencialuri 
gagluvebisaTvis. sxva maCveneblebi saWiroa specialuri 
modelebisaTvis. Gamma parametri gamoiyeneba wrfivi da arawrfivi 
trendebisaTvis da agreTve iseTi modelebisaTvis, romelTac gaaCniaT 
Caqrobadi trendi da ar gaaCniaT sezonuri komponentebi. 
 Semdegi ori opcia gamoiyeneba Sedegebis grafikulad 
warmodgenisaTvis. 
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 Make summary plot for each smooth (yoveli gagluvebisaTvis avagoT 
Sedegobrivi grafikebi); 

 Add pread/errors to work area (gagluvebuli mwkrivis 
damateba/narCenebi samuSao areSi). 

 Forecast cases (SemTxvevebis prognozi) areSi mieTiTeba ramdeni 
mniSvnelobisaTvis gvinda prognosis gakeTeba. 
 Additive opciebis saSualebiT xdeba mocemuli mwkrivisaTvis 
Sesaferisi trendis SerCeva. Seasonal component areSi miuTiToT lag = 12. 
CavrToT Grid search CanarTi. ekranze gamoCndeba parametrebis 
mniSvnelobebi, sadac naCvenebia sawyisi, zRvruli parametrebi da biji. 
 

 
  
 _ click Perform grid search Rilakze. am brZanabiT programa moaxdens 
parametrebis SesaZlo mniSvnelobebis gadarCevas da ekranze gamosul  
cxrilis pirvel sriqonSi miuTiTebs parametrebis saukeTeso 
mniSvnelobebs. 
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 _ click Summary: Exponential smooting Rilakze. ekranze gamodis 
cxrili, sadac warmodgenilia sawyisi, prognozis mniSvnelobebi, 
naSTebi da prognozirebis axali 12 mniSvneloba. 

 
  
 modelis adekvaturoba damatebiT SeiZleba vnaxoT Review series 

CanarTis saSualebiT. 
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clik Plot two var lists with different scaies ekranze gamodis sawyisi mwkrivi, 
prognozis mwkrivi da naSTebis mwkrivi. 

 
rogorc naxazidan Cans, naSTebis mwkrivi stacionarulia. 
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praqtikuli samuSao 15 

 

sezonuri dekompozicia (sezoni 1) 

 

 Time Series/Forecasting modulSi realizirebulia sezonuri 
dekompoziciis ori saxe: klasikuri dekompozicia (sezoni 1) da e.w. 
XII/Y2K(Census 1) - Montly (12 Tviani sezonuri koreqtireba). ganvixiloT 
klasikuri dekompozicia. 
 rogorc cnobilia, droiTi mwkrivi SeiZleba warmovadginoT 
oTxi urTierTdakavSirebuli komponentis (faqtorebis) saSualebiT: 
trendi Tt, sezonuri St, cikluri Ct da SemTxvviTi Rt araregularuli 
komponentebiT. ciklur da sezonur komponentebs Soris sxvaoba imaSi 
mdgomareobs, rom sezonur komponents gaaCnia regularuli (sezonuri) 
periodi, maSin roca cikluri faqtors Cveulebriv gaaCnia ufro 
xangrZlivi efeqti da icvleba ciklidan ciklamde. sezonuri 
dekompoziciis meTodSi trendi da cikluri komponenta Cveulebriv 
erTiandebian erT trend-ciklur (Tt Ct ) komponentaSi. 
 arsebobs aditiuri da multiplikatiuri modelebi. aditiuri 

modelis SemTxvevaSi droiTi mwkrivis mniSvneloba t -ur momentSi 
gansazRvrulia oTxive komponentis jamiT: 

ttttt RSCTy  , 

xolo multiplikatiuri modelSi _oTxive komponentis gadamravlebiT: 

ttttt RSCTy  . 

droiTi mwkrivis grafikuli gamosaxulebidan gamomdinare am or 
models Soris gansxvaveba Semdegia: aditiuri modelis SemTxvevaSi 
droiT mwkrivs gaaCnia mudmivi sezonuri rxevebi, romelTa sidide ar 
aris damokidebuli droiTi mwkrivis saerTo donis mniSvnelobaze. 
multiplikatiuri modelis SemTxvevaSi sezonuri rxevis sidide 
icvleba droiTi mwkrivis saerTo donis sididesTan erTad. 
 unda aRiniSnos, rom ARIMA models sWirdeba minimum 8 sruli 
sezonuri ciklis mniSvnelobebi (Cven SemTxvevaSi 8×12=96), xolo 
sezonuri dekompoziciis meTodisTvis sakmarisia 5 sruli sezonuri 
cikli. 
 Time Series/Forecasting sastarto fanjaraSi click Seasonal decomposition 

(cencus1) Rilakze. gaixsneba Ratius-To-Moving Averages classical Seasonal 

Decomposition (Census Method 1) fanjara: 
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sadac Seasonal model  CarCoSi unda SevarCioT  modeli: 

 Additive (aditiuri) 

 Multiplicative (multiplikaciuri) 
Seasonal lag  opciis velSi unda miuTiToT sezonuri periodis sigrZe. 
 Advanced CanarTis Centered moving averages (for even Seasonal lag only) 
(luwi sigrZis sezonisaTvis centrirebuli mcocavi saSualo) opcia 
saSulebas iZleva luwi lag-isaTvis SearCios an erTnairwonini sriala 
saSualo an ise, rom pirveli da bolo dakvirvebebs gaaCndes 
araTanabari woniTi koeficientebi. es meore meTodi SeirCeva im 
SemTxvevaSi, Tu es opcia CarTulia. 
 On Ok append components to active work area  opciebis jgufSi 
ganlagebuli Semdegi opciebi: 

 Moving averages (mcocavi saSualo); romlis saSualebiTac jer 
droiTi mwkrivisaTvis ganisazRvreba mcocavi saSualo, am 
dros fanjris sigrZe aiReba sezonuri periodis sigrZis 
toli. Tu sezonis periodi luwi ricxvia, maSin unda 
gamoviyenoT an erTwoniani mcocavi saSuali an 
araTanabarwoniani. 

 Ratios/Differences (fardoba/sxvaoba). mcocavi saSualos SerCevis 
Semdeg sezonuri cvalebadoba gamoiricxeba da amitom 
dakvirvebebsa da gagluvebul mniSvnelobas Soris sxvaoba 
(aditiuri modelis dros) an fardoba (multiplikatiuri 
modelis dros) gamoiwvevs sezonuri komponentis gamoyofas 
(plius araregularuli komponenta). 
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 Seasonal factors (sezonuri faqtorebi). ganisazRvreba sezonuri 
komponenta, rogorc saSualo (aditiuri modelisaTvis) an 
mediana (multiplikatiuri modelisaTvis) sezonuri mwkrivis 
yvela mniSvnelobebisaTvis; 

 Seasonal agj. Series (mwkrivi, sezonuri mdgeneliT koreqtirebuli). 
sawyisi mwkrivi SeiZleba koreqtirebuli iyos Tu mis 
mniSvnelobebs gamovaklebT (aditiuri modeli) sezonuri 
mdgenelis mniSvnelobebs an gavyofT (multiplikatiuri 
modeli). 

 Smoothed trend cycle (gagluvebuli trendi cikluri komponenta). 
bolo bijze gamoiyofa SemTxveviTi an araregularuli 
(cdomileba) komponenta mwkrividan trend-cikluri 
komponentis gamoklebiT (aditiuri modeli) an gayofiT 
(multiplikaturi modeli). 

davayenoT sezonuri Zvra lag = 12. CavrToT On Okappend components to 

active work area–s yvela opcia. CavrToT Additive opcia. Number of backups … 

velSi davayenoT 6. 
_ click Summary: Seasonal decomposition (Sedegebi, sezonuri 

dekompozicia)-is Rilakze. ekranze gamodis Sedegebis cxrili, sadac 
warmodgenilia mwkrivis mdgenelebis mnSvnelobebi. 

 
 

 cxrilidan advilad SeiZleba SevamowmoT, rom trend-cikluri, 
sezonuri da araregulirebadi komponentebis ajamviT vRebulobT 
sawyis droiT mwkrivs, koreqtirebuli mwkrivis da sezonuri 
mdgenelebis jami iZleva, agreTve, sawyis droiT mwkrivs. 
 dekompoziciis Sedegebis grafikuli warmodgenisaTvis CavrToT 
Review series CanarTi. winaswar unda CavrToT Display/plot subset of cases only 
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da ScaleX axis in plots manually opciebi saTanado maCveneblebis dayenebiT. 
moviniSnoT Scale X axis in plots manuall opcia. click Review multlple variables 

Rilakis gverdiT arsebul Plot  Rilakze. 
 ekranze gamodis Select variables for the Spreadsheet/plot fanjara  
 

 
 
sadac CamoTvlilia Sedegebis mwkrivebi. movniSnoT mwkrivebi, 
magaliTad Monthy passenger totals, Seasonal factors, Smoothed tr=cycle  da Semdeg 
OK. programa aagebs Sesabamis grafikebs. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 



156 
 

----------------------------------------------------------------------------------------------------------------      

ე.ყუბანეიშვილი.  მონაცემების სტატისტიკური დამუშავება  

 

 
praqtikuli samuSao 16 

 

furies speqtruli analizi 

 

 

 speqtruli analizis saSualebiT droiT mwkrivebSi SesaZlebelia 
perioduli rxevebis gamovlena. ARIMA modelisagan gansxvavebiT 
speqtruli analizis mizania sezonurobis efeqtis gamovlena, maSin 
rodesac ARIMA modelSi sezonurobis komponentebi winaswar cnobili 
unda iyos. 
 furies speqtruli analizis programa saSualebas iZleva 
CavataroT stacionaruli droiTi mwkrivebisaTvis speqtruli analizi, 
kerZod avagoT periodograma, speqtruli simkvrivis funqciis Sefaseba 
sxvadasxva droiTi fanjrebisaTvis. speqtruli analizis saSualebiT 
SesaZlebelia droiT mwkrivSi faruli periodulobis gamoyofa. 
 speqtruli analizisaTvis winaswari standartuli procedurebia: 
droiTi mwkrivebis kosinusoidaluri fanjriT gagluvba, saSualo 
mniSvnelobis gansazRvra da trendis gamoricxva. 

CavtvirToT  Exampl-is Datasets  biblioTekidan  Series.G faili. 
 Statistica meniuSi movniSnoT Advanced Linear/Nonlinear Modefs da click 

Time Series/Forecasting brZanebaze. 
 _ ekranze gamosul Time Series Analysis fanjaraSi click Spectral 

(Fourier) analysis Rilakze. 
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ekranze gamodis Fouriez (Spectral) Analysis fanjara, sadac informaciul 
panelSi Cawerilia droiTi mwkrivis dasaxeleba. simbolo L 

migvaniSnebs, rom cvladi gasaRebiT aris daketilia. 
 funqcionaluri Rilkebidan yvelaze mniSvnelovania Semdegi: 

 Single series Fourier analysis (erTi mwkrivis furies analizi); 

 Two series Fourier analysis (ori mwkrivis furies analizi); 
CavrToT Advanced CanarTi. Transformation of input series (sawyisi 

mwkrivis gardaqmna) CarCoSi ganTavsebuli opciebiT xdeba droiTi 
mwkrivis gardaqmna. 

 Toper (boloebSi gagluveba). es procedura rekomendirebulia 
periodogramaSi cru pikebis gamosaricxad. 

 Subtract mean (saSualos gamoTvla). ganisazRvreba mwkrivis  
saSualo sidide; 

 Detrent (trendis gamoricxva). droiTi mwkrividan xdeba trendis 
gamoricxva. 

Padding of input series (sawyisi mwkrivis boloSi nulebis damateba). 
opciebis jgufSi Sedian: 

 Do not pad series: use exact leng (nulebi ar davamatoT; gamoviyenoT 
mwkrivis zusti sigrZe). mwkrivSi nulebis damateba ar xdeba 
da formalurad furies swrafi gardaqmnis gamoyeneba ar 
SeiZleba; 

 Pad the end of series with N zeros: (mwkrivis bolos davumatoT N 
raodenobis nuli). nulebis raodenoba mieTiTeba N=    velSi; 

 Truncate Pength to a power of 2 (mwkrivs CamovaWraT mniSvnelobebi   
manam, sanam mwkrivi ar gaxdeba 2-is xarisxis toli); 

 Pad length to power of 2 (gavzardoT mwkrivis sigrZe uaxloesi 2 
xarisxis tolad). mwkrivs boloSi daemateba imdeni nuli, 
sanam misi sigrZe ar gaxdeba 2-is xarisxis toli.  

opciebis dayenebis Semdeg click  OK (single series Fourier analysis) 

Rilakze. programa Caatarebs speqtrul analizs da ekranze gamodis 
Single series Fouriers (Spectral) Analysis Results Sedegebis fanjara. 
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Summary Rilakis saSualebiT SesaZlebelia speqtruli analizis 
Sedegis kompaqturad warmodgena.  am SemTxvevaSi ekranze gamodis 
Sedegebis cxrili, sadac warmodgenilia sixSireebi, periodebi, 
sinusis da kosinusis koeficientebi, periodogramis mniSvnelobebi, 
speqtruli simkvrivis Sefasebebi da woniTi mniSvnelobebi, romlebic 
gamoiyenebian speqtruli simkvrivis Sefasebebis misaRebad.  
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ganvixiloT es mniSvnelobebi. droiTi mwkrivis mniSvnelobebi 
ganisazRvrebian formuliT: 

       
k

kkkki tfbtfa
a

x 12sin12cos
2

0  , 

sadac fk sixSire ganisazRvreba rogorc droiT erTeulSi ciklebis 
raodenoba. Time Series/Forecasting modulSi drois erTeulad aRebulia 
erTi dakvirveba (anu sixSire gamoisaxeba rogorc ciklis nawili erT 

dakvirvebaze). sixSireebi ganisazRvrebian rogorc, 2
,....,2,1, nk

n

k
 ,  

sadac n-mwkrivis ganzomiereba. magaliTad, ricxvi 0.083 niSnavs imas, 
rom TiToeuli dakvirveba Sedgeba mTeli ciklis 0.083-sagan an 12 
dakvirveba Seadgens erT cikls (0.083•12=1). Aamrigad, Tu mwkrivi 
Sedgeba ramodenime wlis Tviuri monacemebisagan, maSin Sesabamisi 
perioduloba gansazRvravs wliur cikls. 

 Tu signalis daqvantis sixSire 1t , maSin sixSireebi 

ganisazRvrebian rogorc 2
,....,2,1, nk

nt

k



 . 

 kosinusis koeficientebi ak warmoadgenen regresiis 
koeficientebs, romlebic gviCveneben kosinus funqciis korelacias 

Sesabamisi sixSirul monacemebTan. sinusis bk koeficientebis 
interpretacia analogiuria kosinus-koeficientebisa. 
 Pperiodogramis mniSvnelobebi ganisazRvrebian rogorc yoveli 
sixSiris sinusebisa da kosinusebis koeficientebis kvadratebis jami. 
 speqtruli simkvrivis funqciis Sefaseba ganisazRvreba 
periodogramis gagluvebiT. amisaTvis Data windows for spectral density 

estimation (speqtruli simkvrivis Sefasebis fanjarebi)-is Oopciebidan 
gansazRvraven erT-erTi speqtrul fanjaras: danielis, tiukis, 
hemingis, parzenis, bartletis. SesaZlebelia sakuTaris fanjris 
gamoyeneba User-defind (gansazRvrulia momxmareblis mier) opciis 
saSualebiT. 
 Wiath of data window (fanjris sigane) opciiT SesaZlebelia fanjris 
siganis dayeneba. 
 Append to wor area on Exit (daumatoT aqtiur muSa ares) CarCoSi 
warmodgenili opciebi; 

 Frequency (sixSire); 

 Period (periodi); 

 Cosine coeffs (kosinusis koeficientebi); 

 Sine coefficients (sinusis koeficientebi); 

 Periodogram vals (periodogramis mniSvnelobebi); 

 Spectral deasities (speqtruli simkvrive); 
Rogorc wesi yvela es opcia CarTuli unda iyos. 
 Review & plot  CanarTis CarTviT SesaZlebelia sxvadasxva 
grafikuli Sedegebis ekranze gamotna: speqtruli simkvrivis, 
periodogramis, maTi logariTmebis, kosinus-sinusuri koeficientebi. 
grafikebi SeiZleba aigos sixSiriT, periodiT an log-periodiT, imisda 
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miuxedavad Tu romeli opcia iqneba CarTuli Plot by opciebidan: 
Frequevcy (sixSire), Period (periodi), Log (Period)  (logariTmuli periodi). 
 

 
 

Tu CavrTavT Period opcias da click Periodogram Rilakze, programa 
aagebs periodogramis grafiks, romlis saSualebiTac SegviZlia 
vimsjeloT regularuli ciklis arsebobaze an ararsebobaze, 
ganvsazRvroT sezonurobis cikli (lagi). 

 
 Tu CavrTavT Period opcias da click Spectral density  Rilakze, maSin 
programa  droiT sivrceSi aagebs speqtruli simkvrivis grafiks. 
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Tu am periodogramebs erTmaneTs SevadarebT, advili misaxvedria, rom 
speqtruli simkvrive warmoadgens periodogramis gagluvebis Sedegs. 
 Tu CavrTavT Frequency opcias da click Spectral density  Rilakze, maSin 
programa aagebs sixSirul areSi speqtruli simkvrivis grafiks. 
 

 
Tu CavrTavT Log [Period] opcias da click Periodogram Rilakze, maSin 

programa aagebs periodogramis logariTmul grafiks.  
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xolo Tu CavrTavT Log [Period] opcias da click Spectral density  Rilakze, 
maSin programa aagebs speqtruli simkvrivis  logariTmul grafiks.  

 
 
Tu droiTi mwkrivis mniSvnelobebi erTmaneTis mimarT 
damoukidebulni arian (e.i. perioduloba ar gaaCniaT) da 
eqvemdebarebian normalur ganawilebas, maSin aseTi droiTi 
mwkrivi SeiZleba iyos TeTri xmauri. Tu sawyisi mwkrivi – TeTri 
xmauria, maSin Sesabamisi periodogramis mniSvnelobebs gaaCniaT 
eqsponencialuri ganawileba. 

 Histogram of periodogram RilakiT aigeba periodogramis 
mniSvnelobebis histograma da eqspnencialuri ganawilebis mrudi. 
garda amisa, momxmarebels SeuZlia moiTxovos kolmoorov-
smirnovis d_statistikis gansazRvra. 
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