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Vertinamy ne gyvybés draudimo jmoniy sarasas:

AAS Gjensidige Baltic Lietuvos filialas

AB Lietuvos draudimas

BTA Insurance Company SE filialas Lietuvoje

Compensa Towarzystwo Ubezpieczen S.A. Vienna Insurance Group filialas
If P&C Insurance AS filialas

Seesam Insurance AS Lietuvos filialas

UAB DK PZU Lietuva

UADB ERGO Lietuva

XNk =

Pateiktos analizés tikslas

Pasiiilyti ne gyvybés draudimo jmoniy finansinés biiklés reitingo apskaiciavimo pagal
finansinése ataskaitose pateiktus duomenis modelj.

Finansinés buklés vertinimo modelio sudarymas - duomeny surinkimas

Pradiniame duomeny surinkimo etape buvo iSnagrinéti vieSai (internete) skelbiami
visy 8-y Cia nagrinéjamy draudimo jmoniy finansiniy ataskaity uz 2010 ir 2011 m. duomenys (Zr.
atskirg finansiniy ataskaity byla prieduose).

Pastaba: dalis i$ skelbiamy draudimo jmoniy duomeny buvo pateikti ne lietuviy kalba,
o duomenys buvo pateikti kitomis nei litai valiutomis. AtsizZvelgiant } tai, kad tolesnése analizés
dalyse buvo naudojami tik santykiniai finansiniai rodikliai, Sie finansiniai duomenys uZsienio

valiuta nebuvo perskai¢iuojami | litus ir toliau yra pateikiami kaip koeficientai.

Tolesniuose duomeny surinkimo etapuose buvo atlikti Sie Zingsniai:

1) Surinkti ir iSnagrinéti visy Lietuvos rinkoje 1998-2000 m. veikusiy draudimo jmoniy
ketvirtiniy ir metiniy finansiniy ataskaity duomenys (Siuo laikotarpiu Lietuvos rinkoje néra
registruotas nei vienas kity valstybiy draudimo jmoniy filialas). Nustatyta, kad Siuo
laikotarpiu buvo pastebimas itin daznas draudimo jmoniy pasitraukimas i§ rinkos deél
finansiniy problemy (Linartas, 2003).

2) Surinkti ir i$nagrinéti visy, iSskyrus Vereinigte Hagelversicherung VVaG, Lietuvos rinkoje
2001-2011 m. veikusiy ne gyvybés draudimo jmoniy finansiniy ataskaity duomenys
(iskaitant ir draudimo imoniy, veikianc¢iy Lietuvoje per filialus, pasinaudojant ES steigimosi
teise). Atsizvelgiant j tai, kad Lietuvoje Siuo metu néra konkreciy reikalavimy dél draudimo

Jmoniy filialy finansiniy ataskaity sudarymo ir skelbimo, o patys kity ES valstybiy nariy
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3)

4)

5)

6)

draudimo jmoniy filialai nedisponuoja atitinkamu finansinj stabilumg uztikrinanciu kapitalu,
toliau buvo nagrin¢jami ne kity valstybiy draudimo jmoniy filialy, o juos jsteigusiy jmoniy
finansiniai duomenys.

Po detalesnés analizés nutarta nenagrinéti duomeny uz ankstesnj nei 2000 m. perioda,
kadangi jie nebuvo viesai skelbiami, néra palyginami su vélesniais duomenimis skelbiamais
nuo 2001 m., nes yra pateikiami pagal visiSkai kitus finansinés atskaitomybés reikalavimus,
kurie tuo metu nebuvo suderinti su Europos Sgjungos 1991 m. gruodzio 19 d. direktyva
91/674/EEB ,,D¢l draudimo jmoniy metinés finansinés atskaitomybés ir konsoliduotos
finansinés atskaitomybés”.

Lietuvos draudimo jmoniy finansiniy ataskaity duomenys, kuriy pateikimo reikalavimai
keitési po teisés akty (LR Vyriausybés 2000 m. lapkri¢io 7 d. nutarimas Nr. 1350 ,,Dél
draudimo jmoniy metinés finansinés atskaitomybés®, LR Draudimo priezitiros komisijos
2004 m. vasario 3 d. nutarimas Nr. N-7 "Dél draudimo jmoniy finansinés atskaitomybés")
pakeitimy, buvo sunormalizuoti siekiant uztikrinti jy palyginamumga (pvz. suvienodintas savy
akcijy ir subordinuoty jsipareigojimy atvaizdavimas).

Uzsienio draudimo jmoniy finansiniy ataskaity, parengty pagal TFAS ir kitus finansinés
atskaitomybés reikalavimus, duomenys palyginimo tikslu prie§ analize buvo iSdéstyti
Lietuvos draudimo jmoniy naudojamu formatu (pvz. perdraudiky dalis techniniuose
atid¢jiniuose buvo klasifikuota ne kaip turtas, o pateikiant ja kaip jsipareigojimy mazinima,
draudimo veiklos rezultatai — pajamos ir sgnaudos — buvo pateiktos skaidant juos i tris pelno
(nuostoliy) ataskaitos dalis: ne gyvybés techning dalj, gyvybés techning dalj ir netechning
dalj).

Nustatyta, kad Lietuvos draudimo jmoniy finansinés ataskaitos yra detalesnés nei sudaromos
uzsienio valstybiy draudimo jmoniy. D¢l Sios priezasties pagal uzsienio jmoniy duomenis
nebuvo jmanoma apskaiciuoti kai kuriy placiai naudojamy (Chen, 2004) finansiniy rodikliy,
nors Sie rodikliai yra naudojami daugelyje kity atlikty statistiniy tyrimy metu. Keliais
atvejais, siekiant apeiti detalesnés informacijos trikumo problemg ir toliau uztikrinti
duomeny palyginamuma, faktiSkai apskaiCiuoti, taciau jmonés vertinimg iSkreipiantys
finansiniai rodikliai buvo pakeiiami sintetiniais rodikliais (pvz., neturinti detalesnés
finansiniy ataskaity informacijos, jmonés If P&C Insurance AS rodikliai I EP ir OC_TR

buvo prilyginti 0,5), atitinkanciais jprastas draudimo jmoniy veiklos tendencijas.



Surinkty duomeny analizés kryptis

Duomeny segmentavimas ir papildomi finansiniai rodikliai

Siekiant jvertinti draudimo jmoniy finansinés buklés rodiklj pagal finansiniy ataskaity
duomenis, yra biitina nustatyti, kurie i$skiriami rodikliai yra labiausiai tinkami jmonés finansinés
biklés jvertinimui. Tam tikslui i§ surinkty duomeny uz laikotarpj; nuo 2001 iki 2011 m. buvo
i18skirtos 27 rinkoje veikusios ne gyvybés draudimo jmonés, 1§ kuriy 7 draudimo jmonés buvo
klasifikuotos kaip bankrutavusios ar kitokiu biidu pasitraukusios 1§ Lietuvos draudimo rinkos dél
reik§mingy finansiniy problemy iki 2011 m. Siy jmoniy i¥skyrimas buvo vienas i§ sudétingiausiy
tyrimo zingsniy, nes reikalavo kokybinés finansiniy duomeny analizés ir skelbiamy jmoniy veiklos
naujieny perzitros. Taip, pavyzdziui, §ig veikla nutraukusiy, ,,blogy* imoniy grupei buvo priskirtos
ir kelios jmonés, kurios nebuvo paskelbtos bankrutavusiomis ar likviduojamomis, taciau blogéjant
Jju finansinei biiklei buvo prijungtos prie stipresnés draudimo jmoniy grupés ir tokiu biidu pasitrauke
i§ draudimo rinkos. Be i$skirty 7 ,,blogy* draudimo jmoniy, buvo isskirtos 19 sékmingai veikusios,
draudimo jmongs, kurios Lietuvoje veiké 2001-2011 m. laikotarpiu.

Nagrin¢jant, koks yra esminis skirtumas tarp s¢kmingai veikusiy draudimo jmoniy ir
i$ rinkos pasitraukusiy jmoniy, buvo atlikti esminiai jmoniy pasitraukimg léme veiksniai. Pastebéta,
kad skirtingai nuo ankstesnio periodo iki 2000 m. (Linartas, 2003), nagrinéjamu periodu nuo 2001
iki 2011 m. jmonés dazniausiai pasitraukdavo dél nesugebéjimo suformuoti veiklai biiting kapitala
ir besitesiancio veiklos nuostolingumo. Kaip vienas svarbiausiy jmoniy pasitraukimui jtakos
turéjusiy veiksniy taip pat buvo jstojus Lietuvai | ES i§ draudimo jmoniy pradétas reikalauti
garantinis fondas ir jo indeksavimas iki 3 200 tiukst. EUR dydZio. Manytina, kad Sis Mokumas I
reikalavimas privalo buti jvertinamas svarstant draudimo jmoniy finansinés biiklés kitimo veiksnius
ir tam tikslui yra tikslinga be jprasty finansiniy rodikliy naudoti ir vieng specialy rodikli, kuris
galéty atspindéti pagrindinius Mokumas I reikalavimus ne gyvybés draudimo veikloje. Sifilomas
toks $io rodiklio apibrézimas:

SIR = Nuosavas kapitals + Subordinuoti jsipareigojimai
" max {Garantinio fondo reikalavimas; max (0,18 x Uzdirbtos jmokos; 0,26 x Ismoky sqnaudos)

Kadangi mokumo reikalavimai visada yra vieni i§ svaribausiy draudimo jmonés
veiklai, svarbu jvertinti §iy reikalavimy jtaka jmonés veiklos testinumui.

Is faktiskai pasitraukusiy i$ veiklos imoniy nei vienos SIR rodiklio reikSmé nesieké 1.
ISnagringjus finansiniy ataskaity iki 2011 m. duomenis buvo nustatytos dar 7 draudimo jmonés,

kurios trumpesniu ar ilgesniu savo veiklos periodu netenkino minimalios SIR ($is rodiklis turéty
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buti visada didesnis nei 1) reikSmés. Teigtina, kad tuo laikotarpiu $ios jmonés nepasizyméjo
finansiniu stabilumu ir galéjo buti bet kada priverstos pasitraukti i§ rinkos nesugebéjus greitai
padidinti reikiamo kapitalo. D¢l Sios priezasties tokios jmonés taip pat buvo priskirtos prie neigiama
finansine bukle pasizyméjusiy jmoniy.

Apibendrinus visus duomenis, padaryta i§vada, kad i$ visy 167 nagriné¢jamy finansiniy
ataskaity, 97-iais atvejais duomenys yra priskirti prie finansiskai stabiliy jmoniy ir 70-imcia atvejy
duomenys yra nagrinétini kaip priskirtini jmonéms, susidirusioms su reikSmingais finansinés
biklés sutrikimais.

Lyginant esminius skirtumus tarp Siy dviejy — ,.finansiskai stabiliy“ ir ,,finansiSkai
nestabiliy” — draudimo jmoniy grupiy finansinius rodikliy, toliau yra parengtas finansinio stabilumo

vertinimo rodiklis.

Finansinés biuiklés rodiklis (reitingas) yra kokybinis priklausomas kintamasis, kuris
Siuo atveju yra skirtas vertinti tik veiklg tesiancias jmones. Kadangi realiame gyvenime mes
dazniausiai galime tik stebéti ar draudimo jmoné veikia (Y=1) ar jau yra nutraukusi savo veikla
(Y=0), nagrinédami, kaip vertinti jos finansinj stabilumg, susiduriame su dichotominiu, t. y.,
jgaunanciu tik dvi reikSmes, kintamuoju.

Statistin¢je ir ekonometrinéje analizéje rySiui tarp nepriklausomy kintamyjy ir

priklausomojo rodiklio nustatyti paprastai yra lengviausia naudoti tiesinés dauginés regresijos

k
y = a+zl B].Xj,
Jj=1

kur x; — nepriklausomi kintamieji, a ir Bj — regresijos koeficientai, apibudinantys nepriklausomojo

modelj:

kintamojo ir priklausomo rodiklio sgsaj3.

Sioje analizéje buvo nagrinéjami dauginés tiesinés regresijos modeliai, kurie formuoti
1§ fiksuoto kintamyjy skaiciaus (analizuoti 7 ir 12 kintamyjy modeliai) ar kintamyjy skaiciaus,
nustatomo iteracijy biidu. Naudojant iteracijos biidg, kuriuo kiekviename tolesniame Zzingsnyje
(iteracijoje) modelyje jdedamas arba eliminuojas vis naujas nepriklausomas kintamasis siekiant
jsitikinti, ar dél to visas vertinamas modelis pageréjo ar pablogéjo. Siuo atveju potencialiis
kintamieji su didesniu jtraukimo lygmeniu (F statistika naudojama jtraukimui) yra jtraukiami j
modelj prie§ potencialius kintamuosius su mazesniu jtraukimo lygmeniu. Kintamasis yra
eliminuojamas, jei jo F stastistika yra maZesné nei F statistika, naudojama ieliminavimui. Sioje
analizéje kintamasis yra jtraukiamas, kai F statistika yra didesné nei 3,84, ir eliminuojamas, jei F

statistika yra mazesné nei 2,71.



Atkreiptinas démesys ] tai, kad dichotominiu atveju tiesiné dauginé regresija paprastai

néra pats tinkamiausias biidas jvertinti kintamyjy sgsajg su priklausomu kintamuoju y, kuris gali
k
faktiskai jgauti tik reikSmes [0; 1]. Visy pirma dél to, kad a + 2;’—1 B X turi bati lygus 0 arba 1,

klaidy dispersija priklausys nuo i ir gali nulemti, kad bus didelis heteroskedastiSkumas. Antra, dar
svarbiau, kad normalaus skirstinio atveju nebus galima uZztikrinti, kad modelio prognozuojamos
reikSmés jgaus tikimybés reikSmes, kadangi B]. x; reikSmés néra apribotos intervalu nuo 0 iki 1.

D¢l Sios priezasties be tiesinés regresijos modelio (Zr. toliau) buvo vertinami ir

netiesiniai modeliai, atspindintys tampresnj kintamyjy ir ieSkomo finansinés biiklés rodiklio.

Paprastai dichotominis kintamasis ekonometrinéje analizéje yra aprasomas logit ar
probit modeliais, kuriuose vertinamas tikimybiné kintamyjy priklausomybe, o nagrin¢jamy rodikliy
rySys iSreiSkiamas S forma.

Probit modelis yra aprasomas tokia formule (MS Excel aprasoma normsinv(p) funkcija):
P10
p() = 2L =e ™/ dy.

Logit modelis yra apraSomas tokia formulémis:

eVi
pY=1D=p=T"—7
ir
1
Y=0)=1-p=——
p(Y =0) p=—

Siuo atveju y; apibrézia tokig kintamyjy regresine priklausomybe:

K
yl*:af+z Bjxl-]-+ui,
Jj=1
kur x;; — nepriklausomi kintamieji, a ir B; — regresijos koeficientai, u; — atsitiktin¢ liekana.
atsirandanti dél y matavimo ir rysio tarp y ir x specifikacijos paklaidy. Kadangi $iuo atveju y; yra
tiesiogiai nestebimas latentinis kintamasis, Cia stebimas tik fiktyvus kintamasis y;, kuris
apibréziamas taip (Kennedy, 2008):

i

_{1,jeiy{">0
0,jeiy; <0

Darant prielaida, kad kaupiamasis liekanos wu; pasiskirstymas yra logaritminis,

tolesniam /Jogit modelio koeficienty vertinimui yra naudotinas netiesinis didziausio tikétinumo
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(angl. maximum likelihood) metodas. Skirtingai nuo normaliai pasiskirsciusiy tiesinés regresijos
likuciy, kur galima nustatyti uzdaros formos skirstinio iSraiska, siekiant, kad kintamyjy reikSmés
maksimizuoty tikimybine funkcijg, Siame metode biutina naudoti iteracinj procesa.

Dazniausiai naudojamas jtraukimo iteracijos budas, kuris automatiniu geriausio
rezultato paieskos metodu, pradedant nuo vieno i§ nagrin¢jamyjy kintamyjy jtraukimu, kiekviename
tolesniame zingsnyje ideda arba eliminuoja vis nauja nepriklausomg kintamaji (nagrinéjamoje
srityje — draudimo jmonés finansinj rodiklj), siekiant jsitikinti, ar dél to visas vertinamas modelis
pageréjo ar pablogéjo. Siuo atveju kintamojo jtraukimui ar eliminavimui gali biti naudojamas
kvadratinés klaidy sumos sumazinimo, dalinés koreliacijos ar F statistiko rodiklis.

Iteracinis vertinimo procesas baigiamas tuomet, kai naujy kintamyjy jtraukimas duoda
tik nezenkly pagerinimo rezultata, o tai leidZia teigti, kad procesas pasieké konvergencija, t.y., yra
didziausia tikimybe, kad modelis parinktas teisingai. Paprastai tam tikslui gali reikéti nuo 5 iki 20
iteracijy, taCiau didesnis nei 15 iteracijy skaiCius gali liudyti multikolinearumo problema
naudojamame kintamyjy rinkinyje.

Taikant atgalinés iteracijos biidg, modelio konstravimas pradedamas nuo visy galimy
kintamyjy jtraukimo, juos palaipsniui eliminuojant, kol pasiekiama konvergencija, t. y., gaunama
labiausiai priimtina regresijos lygtis.

Atskirais atvejais modelis nepasiekia konvergencijos tasko. Tai gali atsitikti tada, kai
nejmanoma atrinkti koeficienty, kuriy pagalba buty galima apibrézti kintamyjy ir priklausomo
dydzio sgsaja. Konvergencija gali biiti nepasiekta dél daugelio priezasCiy: per plataus kintamyjy
reikSmiy iSsibarstymo, duomeny trikumo ar visiSko sasajos nebuvimo. Nors tai néra griezta
taisykle, paprastai norint sudaryti logistin} regresinj reikia turéti bent po 10 nepriklausomo
kintamojo reikSmiy. Taigi turint 167 kintamyjy reikSmes biity rekomenduotina tolesniuose
nagrin¢jimo etapuose j regresinio modelio tinkamumo vertinimg jtraukti ne daugiau kaip 16
skirtingy kintamyjy.  Siuo atveju yra svarbi ir multikolinearumo dél nepriimtinai didelés
koreliacijos tarp kintamyjy problema. Kai multikolinearumas didéja, koeficientai iSlieka
nepasislinke, tac¢iau did¢ja standartinés klaidos apimtis ir maz¢ja tikimybe, kad bus pasiekta
modelio konvergencija. Tam, kad bty nustatytas multikolearumas tarp kintamyjy, galima su jais
sudaryti tiesinés regresijos lygti, siekiant vienintelio tikslo, — jvertinti tolerancijos statistikas,
naudojamas nustatyti, ar multikolearumas néra nepagrjstai didelis.

IS kitos pusés, duomeny trilkumas yra siejamas su dideliu skai¢iumi tus¢iy kintamyjy
reikSmiy. Nulinés reik§més yra ypa¢ problemines, kai nagrin¢jami ne kiekybiniai rodikliai, bet
kokybiniai dydZziai ar kategorijos. Kai kintamieji yra kiekybiniai, modelyje duomeny trikumo

vietoms galima iSvesti reikSmes, taciau to negalima padaryti nagrin¢jamoms kategorijoms. Kadangi
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nulio natiiralus logaritmas yra neapibréztas dydis, modelis tokiu atveju, kai truksta kategoriniy
dydziy, negali pasiekti konvergencijos. Tyréjai kartais Sig problemg sprendzia jvesdami fiktyvius
kategorinius dydzius arba visose tusciose vietose pridédami sutartg konstanta.
Pati logit ir probit modelio forma gali biiti iSreiksta taip, kaip parodyta 1 pav.

© —

— logit
© i probit (scaled)
T \ i I T
0.00 0.25 0.50 0.75 1.00

1 pav. Logit ir probit modelio forma

Cia priklausomas kintamasis — finansinés biiklés reitingas — pagal turimus faktinius
duomenis negali jgauti didesnés nei 1 ir mazesnés nei 0 reikSmes.
Pabréztina, kad dichotominése situacijoje tiek logit, tiek probit funkcijos yra labai

artimos viena kitai, nors /ogit funkcija turi Siek tiek storesnes uodegas nei probit funkcija.

Toliau vertinant modelio tinkamumg yra naudojamas suderinamumo rodiklis (angl.
goodness of fit). Sis rodiklis yra apragomoji statistika, kuri parodo, kokiu tikslumu sudarytas
modelis atitinka stebimus duomenis (atitinkama vaidmenj vaidinama determinacijos koeficientas R*
tiesinés regresijos modeliuose). Kai priklausomasis yra kokybinis, apie tokj tikslumg galima spresti
naudojant apskaiciuoty tikimybiy ir stebimy rezultaty daznius arba vertinant modelio galimybes
numatyti stebimus rezultatus (Maddala, 1983; Pitselis, 2008). Sio tyrimo metu atliekant sialomy
modeliy vertinimg, bus laikoma, kad modelis priimtinas, jie bus teisingai suklasifikuota ne maziau
kaip 50 proc. visy rezultaty.

Modelio tikslumg galima iSmatuoti ir naudojant netiesioginj pseudo-determinacijos

koeficienta (pseudo-Rz), kuris gaunamas i$ tikimybés santykio testo.



Finansiniy rodikliy parinkimas
Buvo iSanalizuotos kelios pripazintos draudimo jmoniy finansiniy rodikliy analizés

sistemos. Trumpa informacija apie kelias 1§ jy pateikta Sio skyriaus pradzioje.

CAMEL reitingas

CAMEL reitingo sistema buvo sukurta Federacinés finansinés institucijos (FFICE)
1979 m. lapkri¢io 13 d., tobulinant vieninga finansy jstaigy reitingy sistema (UFIRS). Sios
sistemos tikslas yra jvertinti penkis skirtingus jstaigos veiklos komponentus: kapitalo
pakankamuma, turto kokybe, valdyma, pelningumg ir likviduma. Sestoji dalis buvo jtraukta 1997
m. jautrumui rinkos rizikai vertinti.

Kiekvienas 1§ veiksniy yra jvertinamas balu nuo ,,vienas‘ iki ,,penki‘, kur ,,vienas* yra
geriausias jvertinimas (Barr, Killgo, Siems, ir Zimmel, 2002).

Tyréjas gali pritaikyti daug nepriklausomy kintamyjy, taciau modelyje taikomi maziau
nei deSimt kintamuyjy, ir Sie kintamieji yra skirstomi ] CAMEL, CAMEL-S ar CAMELO modelius.
Kaip pastebéjo Swindle (1995), CAMEL modelio tikslas — pagerinti nepakankamai kapitalizuotus
bankus JAV 1980-90 m.

Daugelis ankstesniy banky eksperty ir prieziiiros atstovy tyrimy naudojo CAMEL-S
reitingy sistema, sieckdami nustatyti finansinj efektyvumg ir naSuma. Taciau tik keli mokslininkai
tyré draudiky finansiniy reitingy sistemas. PavyzdZiui, tokie tyrinétojai kaip Milligan (2002), Scott,
Spudeck ir Jens (1991), Phillips (1996), Paden (2002) tyr¢é CAMEL arba CAMEL-S modelio
taikymga, bet tik Burton, Adams ir Hardwick (2003) bei Hsiao ir Yerkes (2005) pritaike CAMEL
modelj draudimo rinkai.

CAMELS-S reitingas gali suteikti raidinj vertinimg arba skaitmeninj reitinga, kad buty
identifikuotas institucijos sauguma ar patikimuma. 1 lentel¢je pateikta Barr, Killgo, Siems ir

Zimmel (2002) naudota vertinimo lentelé.

1 lentele. CAMEL reitingas ir jo reikSme

Reitingas Finansiné reik§mé
1 Imon¢ 1§ esmes visais atzvilgiais patikima
2 Imon¢ 1§ esmés patikima, bet turi nedideliy trikumy
3 Imoneé turinti finansiniy, veiklos ar reikalavimy laikymosi trikumy
4 Imone¢ turinti rimty finansiniy trikumy, kurie gali pakenkti gyvybingumui ateityje
5 Imoneé turinti kritiniy finansiniy trilkkumy, del kuriy pasireiskimo islieka itin didelé
jstaigos zlugimo tikimybé

Saltinis: Barr, Killgo, Siems ir Zimmel (2002)



CARAMELS analizé

Kanados draudimo priezitros institucija iSskyré kitas sritis, kurios buvo biidingos
kiekvienai institucijai ir galéjo biti naudojamas rizikai jvertinti. Sis metodas pavadintas
CARAMELS (Black, 2004) pagal pirmas nagrin¢jamy sriciy raides:

* Capital (kapitalas)

* Assets (turtas)

* Reinsurance (perdraudimas)

* Actuarial Reserves (aktuariniai atidéjiniai)
* Management (valdymas)

* Earnings (pelningumas)

* Liquidity (likvidumas)

* Subsidiaries (dukterinés jmonés)

Nagrin¢jant, kokj rodikliy rasiavimo buidg pasirinkti, yra siiloma remtis S$iuo
skirstymu. Atsizvelgiant | tai, véliau atrinkti rodikliai buvo suriiSiuoti pagal CARAMELS sritis,
i§skyrus paskuting dukteriniy jmoniy analizés sriti (angl. Subsidiaries), kuri negal¢jo buti detaliau

paliesta dél duomeny apie dukteriniy jmoniy (jei tokios buvo) veikla tritkumo.

Pradin¢je analizé¢je yra atrinkta 12 rodikliy (Zr. 2 lentele), naudoty Pitselis (2008)
atliktoje Graikijos draudimo jmoniy finansinio stabilumo analizéje. Manytina, kad $i analizé savo
pobiidziu ir nagrinéjamais draudimo jmoniy veiklos ypatumais yra artimiausia Lietuvos draudimo
Imoniy vertinimui. Rasti kiti draudimo jmoniy stabilumo vertinimai buvo skirti daugiau JAV rinkai,

arba kaip Chen (2004) tyrime skirti Azijos rinkai, todél tikétina maZziau pritaikomi Lietuvos rinkai.
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2 lentelé. Pitselis tyrime naudoti finansiniai rodikliai ir jy zyméjimas

Eil.

Nr Rodiklis Apibreéztis angliSkai Zyméjimas
1 | Bendro jsiskolinimo rodiklis Total of Debt_Total of Assets TD TA
2 | Draudimo zaly svorio rodiklis Total of Claims_Expenses TC_EX
3 | Turto apyvartumo rodiklis Total of Assets_Earned Premium TA_EP
4 ;edci}ll(rllil:m atidejiniy atsipirkimo Technical Reserves_Written Premium TR_WP
5 | Paprastojo mokumo rodiklis Written Premium_Own Funds WP_OF

Nuosavo kapitalo grazos .
6 rodiklis Net profits before tax_Own Funds NP_OF
7 | Veiklos pelningumo rodiklis Net profits before tax_Written Premium NP_WP
8 | Atidéjiniy padengimo rodiklis Total of Assets_Technical Reserves TA TR
9 | Sanaudy rodiklis Expenses_Earned Premium EX_EP

10 | Imoky uzdirbimo rodiklis Incoming_Earned Premiums | EP
11 | Turto grazos rodiklis Net profits before tax_Total of Assets NP_TA
12 | Zaly jvertinimo rodiklis Outstanding Claims_Technical Reserves OC_TR

Testavimo pradzioje buvo naudojamos dvi Pitselio sifilomos draudimo jmoniy

finansinio stabilumo vertinimo formulés:

Z(1)=-25,57-54,91*TD_TA+4,17*TC_EX+5,54*EX_EP+10,25*I_EP-13,29*NP_TA
Z(2)=-13,91-,73*TD_TA+11,35*TC_EX+1,03*EX_EP+16,65*1_EP-9,77*NP_TA

Pirmoji formulé¢ Z(1) skirta jvertinti su finansinémis problemomis susiduriancias
Jmones. Antroji formulé Z(2) skirta jvertinti sékmingai veikian¢iy draudimo jmoniy finansing bukle
analogiSkai Altman (1968, 2000, 2001) Z ir Zeta rodikliams. Nustacius, kad pagal Z(1) formule
jvertintas draudimo jmonés finansinio stabilumo rodiklis yra didesnis nei Z(2) rodiklis, jmoné
latkoma nemokia. Jei ne, jmonés finansin¢ buklé vertinama Z(2) regresinés lygties pagalba

apskaiciuojant logisting Sios regresijos iSraiSkg pagal formule:

P=1/(1+e~%P), kur
x- nepriklausomi kintamieji

B — fiksuoti regresinés lygties dydziai

Siai metodikai pritaikyti buvo jvesti du fiktyviis rodikliai, If P&C Insurance AS
jmones rodiklius I EP ir OC_TR prilyginant 0,5, kad biity iSspresta finansiniy duomeny trikumo
problema.

Gauti vertimo rezultatai, vertinant pagal Pitselis siilomg draudimo jmoniy vertinimo
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metodika, pritaikyti Lietuvos rinkoje veikian¢ioms astuonims ne gyvybés draudimo jmonéms yra

pateikti 2 paveiksle.

Compensa Towarzystwo Ubezpieczen S.A....
UADB ERGO Lietuva 9819

Seesam Insurance AS 98,8
UAB DK PZU Lietuva

AB Lietuvos draudimas

AAS Gjensidige Baltic Lietuvos filialas

BTA Insurance Company

If P&C Insurance AS Lietuvos filialas

86 88 90 92 94 96 98 100

2 pav. Finansinés biklés stabilumo rodiklis pagal Pitselis (2009)

Sioje Pitselis metodikoje vertinami tik 5 i§ 12 anks¢iau nurodyty rodikliy, kurie
atrinkti pazingsninio jtraukimo metodu. Vertinant Siy naudojamy rodikliy nepriklausomumo
charakteristikg pagal Lietuvoje veikian¢iy draudimo jmoniy duomenis, buvo nustatyta, kad du i§
naudojamy Sioje metodikoje rodikliy (TD TA ir TC_EX) pasizymi Zenklia koreliacija su kitais
nagrinéjamais rodikliais (zr. 2 priedg). Kadangi reikSminga rodikliy koreliacija buvo konstatuota ir
pusés kity i§ 12 sitlomy rodikliy (taip pat ir WP_EP, NP. WP, TA TR ir I EP rodikliy atvejais),
tolesnio finansinio stabilumo vertinimo tikslu buvo nusprgsta papildyti rodiklius dar 12 naujy
draudimo rezultatus vertinanciy rodikliy.

Papildomai jtraukti rodikliai buvo atrinkti pagal JAV naudojamg IRIS (Zr. 3 priedg) ir
FAST finansiniy duomeny vertinimo sistemas bei kitus draudimo jmoniy analizei naudojamus
rodiklius (Pitselis, 2009; Chen, 2004), kurie remiasi tik vieno laikotarpio duomeny palyginimu. Dél
Sios priezasties buvo atsisakyta jtraukti rodiklius, kurie matuoja draudimo jmoky ar pelno
pasikeitimo per metus greit], taip pat nejtraukti tolesnei analizei rodikliai, kurie a priori negalés biiti
pvertinti pagal Lietuvos draudimo jmoniy finansiniy ataskaity duomenis. Tarp tokiy rodikliy iSskirti
dauguma bendryjy likvidumo rodikliy, kuriems jvertinti reikalinga turéti duomenis apie draudimo
imonés trumpalaikj ir ilgalaikj turtg bei jsipareigojimus. Kadangi tiek pagal Lietuvoje taikomus
apskaitos reikalavimus, tiek pagal TFAS draudimo jmonés balansas yra iSdéstytas neskaidant turto
ir jsipareigojimy pagal jy susigragZinimo (padengimo) laikotarpj, o yra pateikiama likvidumo
pasikeitimo tvarka, tarp likvidumo rodikliy jtraukiami tik keli turto kokybe ir techniniy atidéjiniy
padengimo greit] vertinantys rodikliai (greito likvidumo rodiklio atveju trumpalaikiams
Isipareigojimams buvo prilyginti perkelty jmoky ir numatomy iSmokejimy atidéjiniai, mokétinos
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sumos ir kiti jsipareigojimai, iSskyrus jsipareigojimus kredito institucijoms). Papildomai jtraukty

rodikliy apibiidinimas yra pateiktas 3 lenteléje nuo 13 eilés numerio.

3 lentelé. Papildyti tyrimo rodikliai ir jy Zyméjimas.

Eil. Nr. Rodiklis Apibréztis angliskai Zyméjimas
1 Bendro jsiskolinimo rodiklis Total of Debt_Total of Assets TD TA
2 Draudimo Zaly svorio rodiklis Total of Claims_Expenses TC_EX
3 Turto apyvartumo rodiklis Total of Assets_Earned Premium TA EP
4 ;e(;}lfllil;nq atidejiniy atsipirkimo Technical Reserves Written Premium TR_WP
5 Paprastojo mokumo rodiklis Written Premium_Own Funds WP_OF
6 Ir\gé(i)li?i‘s/o kapitalo grazos Net profits before tax_Own Funds NP_OF
7 Veiklos pelningumo rodiklis Net profits before tax_Written Premium NP_WP
8 Atidéjiniy padengimo rodiklis Total of Assets_Technical Reserves TA TR
9 Sanaudy rodiklis Expenses_Earned Premium EX_EP
10 Imoky uzdirbimo rodiklis Incoming_Earned Premiums | EP
11 Turto grazos rodiklis Net profits before tax_Total of Assets NP_TA
12 Zaly jvertinimo rodiklis Outstanding Claims_Technical Reserves OC TR
13 Turto kokybés rodiklis Liquid assets_Total Assets LA TA
14 Naujy sutarciy Jsigljimo Acquisition expenses  Earned Premiums AE EP

nuostolingumo rodiklis — —
15 Kapitalo pakankamumo rodiklis | Technical Reserves_ Own Funds TR_OF
16 Veiklos apyvartumo rodiklis Net operating revenues_Total of Asssets NO TA
17 Greito likvidumo rodiklis Liquid assets_Short-term liabilities LA ST
18 Greito istpareigojimy Liquid assets_Technical Reserves LA TR
padengimo rodiklis - -
19 Imoky uzdirbimo koeficientas Earned Premium_Written Premium EP WP
20 Pajamy 1snaud0J_1n?o Investment Incomes_Earned Premium I EP
efektyvumo rodiklis - -
21 Veiklos nuostolingumo rodiklis | Losses Incurred Earned Premium LI EP
22 g(érirll(ll?;StraCImQ sanaudy Administrative Expenses Earned Premium AD EP
23 Mokumas I rodiklis Solvency I Ratio SIR
24 Atidéjiniy grazos rodiklis Investment result Technical Reserves IR TR

Rodikliai buvo suraiSiuoti pagal CARAMELS sistema, siekiant iSskirti pagrindines

draudimo jmones veiklos sritis, kurios rodyty skirtingus finansinés biklés aspektus ir veiklos

ypatumus, kurie gali turéti jtakos draudimo jmonés finansiniam stabilumui.
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4 lentelé. Vertinimo sritys ir priskirti rodikliai pagal CARAMELS metoda.

Zyméjimas Sritis Priskirti rodikliai
C * Capital (kapitalas) SIR, WP OF, TR OF
A * Assets (turtas) TA EP, TD TA, NO TA
R » Reinsurance (perdraudimas) EX EP,AE EP, LI EP
A * Actuarial Reserves (aktuariniai TR WP, TA TR, EP_ WP,
atidéjiniai) OC TR
NP_OF, TC EX, NP_WP,
M * Management (valdymas) AD EP
E * Earnings (pelningumas) NP TA,1 EP,IL EP,IR TR
L * Liquidity (likvidumas) LA TA,LA ST,LA TR
S * Subsidiaries (dukterinés jmonés) n.d.

Atsizvelgiant | poreikj i§ $iy 24 rodikliy atrinkti geriausiai draudimo jmoniy veikla
apibudinancius nepriklausomus rodiklius, Statgraphics Centurion XVI program buvo jvertintas §iy
rodikliy tarpusavio rySio tamprumas nagrinéjant 167 finansiniy ataskaity duomenis.

Koreliaciné¢ analizé buvo atlikta jvertinant rodikliy modifikuotus Spearman‘o
ranginius koreliacijos koeficientus ir jy reikSminguma (2 priedas), siekiant i§ tolesnés duomeny
analizés pasalinti ja galinCius iSkreipti kintamuosius. Analizés metu taip pat vertinti daliniai
koreliacijos koeficientai, kurie matuoja tiesinés priklausomybés tarp kintamyjy stiprumg i§ pradziy
modifikuojant ji, atsizvelgiant | jy sasajas su kitais kintamaisiais. Tokia koeficienty analizé padeda
nuspresti, kiek vienas kintamasis gali padidinti kito kintamojo prognozavimo tiksluma, jau turint
modelyje jtraukus informacijg apie visus kitus kintamuosius.

Pagal gautus koreliacijos duomenis i§ nagrinéjamy rodikliy visumos visy pirma buvo
atrinkti labiausiai tarpusavyje priklausomi rodikliai. Sie rodikliai toliau nebus vertinami. Tarp tokiy
toliau nebevertinamy rodikliy iSskirti 5 rodikliai, kurie buvo sitilyti naudoti Pitselis (TD_TA,
TC EX, NP_WP, TA TR ir I EP) vertinime ir i§ kuriy net 3 (TD_TA, TC EX ir I EP) buvo
naudojami pradiniame Cia pateiktame finansinés biiklés vertinimo modelyje. Kaip toliau atmestini
rodikliai taip pat buvo iSskirti net du CARAMELS likvidumo sri¢iai priskirtini rodikliai (LA_ST ir
LA TA) kaip itin tampriai susij¢ su kitais nagrin¢jamais kintamaisiais.

Po tokio atrinkimo, like kintamieji buvo suriSiuoti pagal siilomas analizei naudoti
CARAMELS sritis, siekiant jtraukti bent vieng kintamajj i$ kiekvienos nagrinéjimo srities. Taip pat
buvo nustatyti kintamyjy poveikio Zenklai, kad biity galima regresinio modelio sudarymo etape
ivertinti jo loginj tinkamuma (pvz. rodiklis NP_OF turi turéti teigiamg koeficienta, nes didesné
nuosavo kapitalo graza rodo didesnes jmonés galimybés uZzsitikrinti finansines 1étas nenumatytiems
nuostoliams padengti).

Sioje analizés dalyje i§ tolesnio nagringjimo buvo eliminuoti TA_EP, EX EP ir I EP
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rodikliai. Atsizvelgiant | gautus rezultatus, draudimo jmonés finansinio stabilumo jvertinimui pagal

iSorés finansiniy ataskaity duomenis buvo atrinkti Sie 5 lenteléje pateikti finansiniai rodikliai.

5 lentelé. Vetinimui atrinkti rodikliai ir jy priskyrimas CARAMELS sritims

. Sritis
Ellrl. Rodiklis Apibreéztis angliSkai Zyméjimas | CARAMELS
' modelyje
1 | Techniniy atidéjiniy Technical Reserves_Written Premium TR_WP Aktuariniai
atsipirkimo rodiklis - - atid¢jiniai
2 Pap_ras_tOJo mokumo Written Premium_Own Funds WP_OF .
rodiklis - - Kapitalas
3 Nugsavo k.a p!talo Net profits before tax_Own Funds NP_OF
grazos rodiklis Valdymas
4 | Turto grazos rodiklis Net profits before tax_Total of Assets NP_TA .
Pelningumas
5 | Zaly jvertinimo rodiklis | Outstanding Claims_Technical Reserves | OC_TR AktL.l_a}nm@
atid¢jiniai
6 Naujy sutarciy jsigyimo Acquisition expenses_ Earned Premiums | AE_EP .
nuostolingumo rodiklis - - Perdraudimas
7 VEI.kI(.)S apyvartumo Net operating revenues_Total of Asssets | NO_TA
rodiklis Turtas
8 Greito 1SIpareiSofiy Liquid assets_Technical Reserves LA TR -
padengimo rodiklis - - Likvidumas
9 Ve'.qus nuostolingumo Losses Incurred Earned Premium LI EP .
rodiklis - - Perdraudimas
Administraciniy Administrative Expenses_Earned
10 11 . - AD EP
sanaudy rodiklis Premium - Valdymas
11 | Mokumas I rodiklis Solvency I Ratio SIR Kapitalas
12 gté(illffilsnm £raz08 Investment result_Technical Reserves IR_TR Pelningumas

Pastebétina, kad ¢ia buvo iSskirta po du rodiklius 5-ioms CARAMELS sritims,
iSskyrus, kaip jau minéta, ¢ia nenagrin¢jamai ,Dukteriniy jmoniy“ sri¢iai ir ,,Turto® bei

»Likvidumo* sritims, kur pirmajj tinkamumo filtra praéjo tik po vieng Siai sriciai priskirty rodikliy.

Modelio parinkimas iSlaikant visus CARAMELS sri¢iy kintamuosius

Siekiant ir toliau iSlaikyti CARAMELS struktira, tolesniame etape buvo atliktas
geriausio galimo kintamyjy derinio regresiniam modeliui sudaryti atrinkimas. Tuo tikslu
Statgraphics Centurion XVI programa buvo atlikta kintamyjy parinkimo analiz¢, privalomg modelio
likusios be

kintamyjy minimaly ir maksimaly

imoniy“ CARAMELS analizés sritys).

skai¢iy prilyginant 7 (tai ,Dukteriniy

Gautas analizés rezultatas pateiktas Zemiau. Analizuojant buvo jvertinti net 792 jvairiis
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kintamyjy deriniai ir atrinkti penki geriausiai priklausomajj kintamajj — jmonés finansinj stabilumag
— apraSantys deriniai. Siy deriniy tinkamumas buvo jvertintas pagal maZiausios vidutinés
kvadratinés klaidos (MSE) modelyje rodiklj, kuris vertina, kiek tikros kintamyjy reikSmés skiriasi
nuo modelio reik§miy. Tuo tarpu pakoreguotas determinacijos rodiklis R? parodo, kiek sudaromas
modelis gali paaiskinti priklausomojo dydzio kintamuma.

Pateiktos ir kitos jvertintos modelio tinkamumo charakteristikos, kurios parodo
kintamyjy derinio pasirinkimo pagrjstuma. Kaip pateikta 4 priede, septyniy kintamyjy jtraukimas

nebiitinai biity geriausias modelis draudimo jmonés finansinei biiklei nustatyti.

Kintamyjy tinkamumo analizé

Regression Model Selection — FS

Dependent variable: FS (Finansinés bukles reitingas)

Independent variables:
A=TR_WP (Aktuariniai atidéjiniai)
B=WP_OF (Kapitalas)
C=NP_OF (Valdymas)
D=NP_TA (Pelningumas)
E=OC_TR (Aktuariniai atidéjiniai)
F=AE_EP (Perdraudimas)
G=NO_TA (Turtas)
H=LA_TR (Likvidumas)

=LI_EP (Perdraudimas)

J=AD_EP (Valdymas)

K=SIR (Kapitalas)

L=IR_TR (Pelningumas

Number of complete cases: 167
Number of models fit: 792

Models with Largest Adjusted R-Squared

Adjusted Included
MSE R-Squared |R-Squared |Cp Variables
0,111515 |56,3909 54,471 8,10307 |EFHIJKL

0,11268 55,9351 53,9952 9,76599 |CEHIJKL
0,113263 55,7075 53,7575 10,5966 |AEFHJKL
0,113566 55,5887 53,6335 11,0298 |EGHIJKL
0,113642 |55,5591 53,6026 11,138 DEHIJKL
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Models with Largest Adjusted R-Squared with all CARAMELS characterics

Adjusted Included

MSE R-Squared |R-Squared |Cp Variables
0,113566 55,5887 53,6335| 11,0298 EGHIJKL
0,117058 54,2234 52,208| 16,0112| AGHIJKL
0,117134 54,1934 52,1768| 16,1204 EFGHJKL
0,118145 53,7982 51,7642  17,5622| AFGHJKL
0,118401 53,698 51,6595 17,928 [ CEGHIKL

This table shows the models which give the largest adjusted R-Squared values. The adjusted R-Squared statistic measures the
proportion of the variability in FS which is explained by the model. Larger values of adjusted R-Squared correspond to smaller
values of the mean squared error (MSE). Up to 5 models in each subset of between 7 and 7 variables are shown. The best model

contains 7 variables, OC_TR, AE_EP, LA_TR, LI_EP, AD_EP, SIR, and IR_TR.

This table shows the models which give the smallest values of Mallows' Cp statistic. Cp is a measure of the bias in a model, based

on a comparison of total mean squared error to the true error variance. Unbiased models have an expected value of approximately p,
where p is the number of coefficients in the fitted model (including the constant). You should look for models with Cp values close

to p. The plot of Cp, available in the list of Graphical Options, contains a line equal to p to help you select the best models.

Models with Best Information Criteria

MSE Coefficients  |AIC HQC SBIC Included Variables
0,111515 |8 -2,09779 -2,03716 -1,94842 EFHIJKL

0,11268 8 -2,08739 -2,02677 -1,93803 CEHIJKL
0,113263 |8 -2,08224 -2,02161 -1,93287 AEFHJKL
0,113566 |8 -2,07956 -2,01894 -1,9302 EGHIJKL
0,113642 |8 -2,07889 -2,01827 -1,92953 DEHIJKL
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This table sorts the regression models according to the value of the Akaike Information Criterion (AIC). The information criterion is
based on the residual mean squared error with a penalty that grows as the number of model coefficients increases. The goal is to
select a model with small residual error and as few coefficients as possible. The best model is the one that minimizes the information
criterion. Often, the best model depends on the information criteria selected, which each use a different formula for the penalty.

IS gauty rezultaty matome, kad labiausiai tinkantis 7-iy kintamyjy derinys yra OC_TR,
AE EP, LA TR, LI EP, AD EP, SIR ir IR TR. Taciau $is derinys, deja, neuZztikrina visy
nagrinégjamy CARAMELS sri¢iy jtraukimo vertinant draudimo jmonés finansing bukle. Pasirinkus
tokj kintamyjy derinj biity jtrauktos 6 i nagriné¢jamy 7 sri¢iy (Siuo atveju nebiity jtrauktas rodiklis
i§ ,, Turto® srities). Pastebétina, kad kintamyjy derinys, j kurj jeina bent po vieng i§ 7-ioms atskiroms
CARAMELS sritims priskirtg charakteristika, pagal tinkamuma yra 4-oje vietoje ir kadangi Sio
modelio determinacijos koeficientas R? yra lygus 55,5887 (koreguotas R? 53,6335), t. ., didesnis
nei 50, modelis yra priimtinas. Tokio modelio kintamyjy derinys yra OC_TR, NO_TA, LA_TR,
LI_EP, AD_EP, SIRir IR_TR.

Detalesné pirmojo modelio kintamyjy diskriminanciné analizé (4 priedas) parodé, kad

pasirinkus Siuos kintamuosius geriausiai finansing buiklg apibrézty tokia regresiné funkcija:

FS = 10,181904 + 0,339375*OC_TR - 0,122149*NO_TA - 0,00197047*LA_TR +
0,0257678*L1_EP - 0,158492*AD_EP + 0,209741*SIR + 0,619188*IR_TR

Taciau Sioje regresingje lygtyje iSlakytas CARAMELS , Turto® srities rodiklis
NO_TA nebity reikSmingas ir jj reikéty eliminuoti i§ tolesnés analizés. D¢l Sios priezasties net
apribojant modelio konstravimg i§ anksto apibréztomis salygomis dél CARAMELS sriciy,
nejmanoma parinkti geriausiai tinkanéio regresinio modelio su 7 skirtingas CARAMELS sritis
atspindinciais kintamaisiais. Be to, kity modeliy sudarymas logit ir probit budu parodé, kad $is 7

rodikliy tiesinés regresijos modelis néra pats tinkamiausias tikslui pasiekti.
Modelio parinkimas visy kintamuju jtraukimo ir iteracijy budu

Padarius 1§vada, kad visi CARAMELS sri¢iy rodikliai negalés biiti pagrjstai jtraukti
modelj, tolesniame etape buvo grjzta prie visy 12 kintamyjy analizés, neapsiribojant iki 7
kintamyjy.
Buvo sudaryti ir tarpusavyje palyginti 9 skirtingi modeliai (zr. 5-10 priedus):
1. Tiesinés regresijos modelis su visais kintamaisiais;

2. Tiesines regresijos modelis su kintamaisiais atrinktais jtraukimo iteracijos buidu;
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Tiesinés regresijos modelis su kintamaisiais atrinktais atgalinés iteracijos budu;
Probit modelis su visais kintamaisiais;

Probit modelis su kintamaisiais atrinktais jtraukimo iteracijos budu;

Probit modelis su kintamaisiais atrinktais atgalinés iteracijos budu;

Logit modelis su visais kintamaisiais;

Logit modelis su kintamaisiais atrinktais jtraukimo iteracijos budu;

© © N o 0 bk~ o

Logit modelis su kintamaisiais atrinktais atgalinés iteracijos budu.

Toliau pateikiama trumpa gauty rezultaty suvestiné

1. Dauginés regresijos modelis su visais kintamaisiais:

FS =-0,0591724 + 0,00670923*TR_WP + 0,0241434*WP_OF + 0,231487*NP_OF - 0,473144*NP_TA +
0,500359*OC_TR + 0,405562*AE_EP - 0,141648*NO_TA - 0,00269159*LA_TR + 0,0263358*LI_EP -
0,160662*AD_EP + 0,205323*SIR + 0,835842*IR_TR

Koreguotas determinacijos koeficientas R* = 54,5005 proc.

2. Dauginés regresijos modelis su kintamaisiais atrinktais jtraukimo iteracijos budu:

FS =0,297684 - 0,225152*NO_TA + 0,243953*SIR
Iteracijy skaicius iki konvergencijos: 2

Koreguotas determinacijos koeficientas R* = 49,9078 proc.

Pastaba: $io modelio determinacijos koeficientas yra maZesnis nei 50 proc.

3. Dauginés regresijos modelis su kintamaisiais atrinktais atgalinés iteracijos budu:

FS =-0,0785802 + 0,411415*OC_TR + 0,439309*AE_EP - 0,00267043*LA_TR + 0,0323491*LI_EP -
0,165736*AD_EP + 0,215399*SIR + 0,852699*IR_TR

Iteracijy skaicius iki konvergencijos: 5
Koreguotas determinacijos koeficientas R = 54,471 proc.

4. Probit modelis su visais kintamaisiais:

FS = normal(eta),

kur

eta =-20,1726 - 0,072083*TR_WP + 1,33487*WP_OF + 27,5279*NP_OF - 71,879*NP_TA + 4,182*OC_TR +
7,5262*AE_EP - 25,0724*NO_TA - 0,0486859*LA_TR + 2,52774*L1_EP + 1,08809*AD_EP + 26,9832*SIR -
6,506*IR_TR

Suderinamumo rodiklis = 99,9128

Koreguotas suderinamumo rodiklis = 88,4655

5. Probit modelis su kintamaisiais atrinktais jtraukimo iteracijos buidu:

FS = normal(eta),

kur
eta =-18,7192 - 1,1606*WP_OF + 24,1625*SIR
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Iteracijy skaicius iki konvergencijos: 2
Suderinamumo rodiklis = 97,7851
Koreguotas suderinamumo rodiklis = 95,1435

6. Probit modelis su kintamaisiais atrinktais atgalinés iteracijos budu:

FS = normal(eta),

kur
eta =-23,6301 + 7,91905*NP_OF - 12,3498*NO_TA + 33,9828*SIR

Iteracijy skaicius iki konvergencijos: 9
Suderinamumo rodiklis = 99,1679
Koreguotas suderinamumo rodiklis = 95,6456

7. Logit modelis su visais kintamaisiais:

FS = exp(eta)/(1+exp(eta)),

kur

eta =-52,7511 - 0,193487*TR_WP + 3,63421*WP_OF + 72,5441*NP_OF - 189,716*NP_TA + 9,57918*OC_TR +
18,5032*AE_EP - 67,4862*NO_TA - 0,167898*LA TR + 6,76385*L1_EP + 3,21244*AD_EP + 71,5611*SIR -
16,0184*IR_TR

Suderinamumo rodiklis = 99,9806
Koreguotas suderinamumo rodiklis = 88,5333

8. Logit modelis su kintamaisiais atrinktais jtraukimo iteracijos budu:

FS = exp(eta)/(1+exp(eta)),
kur
eta = -45,888 - 2,66185*WP_OF + 59,5321*SIR

Iteracijy skaicius iki konvergencijos: 9
Suderinamumo rodiklis = 97,7854
Koreguotas suderinamumo rodiklis = 95,1437

9. Logit modelis su kintamaisiais atrinktais atgalinés iteracijos budu.

FS = exp(eta)/(1+exp(eta)),
kur
eta = -76,8062 + 27,2618*NP_OF - 40,2968*NO_TA + 111,307*SIR

Iteracijy skaicius iki konvergencijos: 13
Suderinamumo rodiklis = 99,8417
Koreguotas suderinamumo rodiklis = 96,3194

Pagal visus Siuos devynis modelius atliktas draudimo jmoniy finansinés veiklos
vertinimas pateiktas 15 priede. Taip pat pabaigoje pateiktas ir rezultatas gautas iSlaikant visus 7
CARAMELS rodiklius.

Kaip ir buvo tikétasi, tiesinés regresijos modeliai pateikia jvairius draudimo jmoniy
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finansinés biiklés rodiklius, kurie nepaisant jy jvairios formos ir jtraukiamy kriterijy skaiciaus, i§
esmés atspindi tas pacias tendencijas ir draudimo jmonés, kurios vertinamos auks$c¢iau uz kitas
viename modelyje, taip pat vertinamos ir kituose. Siuo atveju itin daug svorio vertime turi SIR
rodiklis, kurio mazesné nei 1 reikSmé nulemia staigy bendrojo finansinés biiklés rodiklio mazéjima.

Pastebétina, kad kaip ir iSsakyta regresijos modelio formavimo pradzioje, tiesinés
regresijos modeliy rezultatai perzengé siektinas ribas tarp O ir 1, dél to, norint naudoti Siuos
rezultatus 100 baliniy reitingy sudarymui, juos reikéty normalizuoti.

Visy logit ir probit modeliy rezultatai buvo teigiami 8-iy vertinamy jmoniy atzvilgiu ir
visos jos buvo vienareik§miai identifikuotos kaip neturinios veiklos nutraukimo pozymiy (gauti 1
balo jvertinimai). Deja, dichotominis Sios analizés pagrindas leidzia Siuos rezultatus naudoti tik
Siam konstatavimui.

Atsizvelgiant | logit ir probit modeliy pritaikymo finansinés buklés reitingo
apskaiCiavimui ribotuma, siiloma naudoti tik logit modelj atgalinés iteracijos biidu (9 modelis
Siame skyriuje, turintis koreguotg suderinamumo rodiklj 96,3194) kaip labiausiai patikimg i§ Cia
iSvesty modeliy rezultaty patikimumui jvertinti.

Sidlytina nustatyti, kad jei pagal §] model] gautas vertinimo rezultatas yra lygus 1,
toliau vertinimui naudoti sunormintg tiesinés regresijos modelj su kintamaisiais, atrinktais atgalinés
iteracijos budu. IS kitos pusés, siiilytina nustatyti, kad Sio logit modelio rezultatui esant 0, finansinés
biiklés rodiklj prilyginti jo sunormintai minimaliai reikSmei, t.y. 30.

Galiausiai konkreciam finansinés biiklés rodikliui jvertinti siiloma naudoti tiesinés
regresijos modelj su kintamaisiais, atrinktais atgalinés iteracijos biidu (3 modelis Siame skyriuje,
kurio koreguotas determinacijos koeficientas R? lygus 54,471 proc.), kadangi tai buvo tiksliausias i3
atlikty tiesinés regresijos modeliy. Kadangi gauti §iuo modeliu rezultatai idealiu atveju turéty buti
pateikti sunormintu biidu, t.y. palyginimo tikslu turéty svyruoti intervale nuo 0 iki 100, siiloma juos

sunorminti taikant tokig formule:

Galutinis finansinés buklés rodiklis =

=100 x max (0,3; min ((1,5; Pradinis jmonés reitingas) - 0,3) x 7/12 + 0,3)

Tokiu sunorminimu issprendziamos kelios galimos problemos:
a) jvairiy jmoniy rezultatai padaromi labiau palyginami;
b) suglodinami galimi ekstremaliis rodikliy rezultatai (pvz. veiklos pradzioje itin didelis SIR

rodiklis ar nejprastas investicinis rezultatas IR_TR);
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c)

d)

e)

nustatomas minimalus galimas rodiklio rezultas — 30. Manytina, kad tokios rodiklio
»grindys® yra bitinos, kadangi vertinant atrinktus finansinius rodiklius néra jmanoma
atsizvelgti | daugel] maziau akivaizdziai iSreikSty finansinés veiklos niuansy (pvz. akcininky
galimybe suteikti papildomg kapitalg, galimyb¢ pasinaudoti kredito linijomis, draudimo
veiklos stabilumg dél niSinés veiklos ir pan.). Dél Sios priezasties teigtina, kad draudimo
imon¢, kuri turi teis¢ vykdyti draudimo veikla Europos Sajungoje, yra prizitrima
atitinkamos rinkos priezitiros institucijos ir esant reikSmingiems veiklos sutrikimams jos
veikla blity nedelsiant sustabdyta ar nutraukta, todél veikiancios ES teritorijoje jmonés
reitingas turéty turéti minimalig teigiama reikSme.

nustatomas maksimalus galimas rodiklio rezultas — 100. Tokj rodiklj gauty jmonés, kurios
finansinés buklés rodiklis 50 proc. virSyty iki Siol rinkoje sékmingai veikusiy jmoniy veiklos
rodiklius.

rodikliai reik§mingai nesikeis kiekvieng vertinamajj laikotarpj.

Gauti finansinés buklés rodiklio jvertinimai pateikti 3 pav.

AAS ,Gjensidige Baltic” Lietuvos filialas

Compensa Towarzystwo Ubezpieczen S.A....

If P&C Insurance AS Lietuvos filialas

Seesam Insurance AS
UADB ,,ERGO Lietuva“
AB ,Lietuvos draudimas”

UAB DK ,,PZU Lietuva”

BTA Insurance Company

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

3 pav. Finansinés buklés rodiklio jverciai

Alternatyvi modelio rezultaty pateikimo forma

Pateikiant vieSai finansinés buklés rodiklius svarstytinos taip pat dvi alternatyvios rezultaty

pateikimo formos:

a)
a)

simetriSky reitingy forma; b) vaizdiné rezultaty pateikimo forma.

SimetriSky reitingy forma gali biiti siejama su praktika, taikoma Morningstar reitingo
suteikime. Suteikiamas investiciniams fondams reitingas yra grieZtai apraSomasis ir
naudojantis istorinius grazos duomenis. Siuo atveju nenaudojamas analitiko indélis ar

nuomoné. Skaifiuojamas karta per menesj ir padeda palyginti investicinius fondus su
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analogiSkais fondais atitinkamoje investavimo kategorijoje. Skiria “zvaigzdes” tokiu
principu — 10% geriausiy fondy gauna po 5 zvaigzdes, 22,5% maziau pagal rezultatus gery
fondy — po 4 Zvaigzdes, 35% - po 3 zvaigzdes, 22,5% - po 2 zvaigzdes ir pagaliau 10%
blogiausius rezultatus turin¢iy fondy — po 1 zZvaigzde.
Pritaikius analogiska Morningstar reitingy sistemg, draudimo jmoniy reitingavimo
rezultatams atskleisti reikéty iSskirti, kokiai jmoniy daliai skiriamas didziausias zvaigzdziy
skaicius, kuriai — mazesnis. Deja, reitinguojant tik 8 ne gyvybés draudimo jmones tai gali
biti neperspektyvu.

b) Vaizdiné rezultaty pateikimo forma pasizyméty tuo, kad jmonéms biity suteikiami ne tiksliis
balai, o juos atitikantys simboliai (pvz., zvaigzdés, kaip parodyta iliustracijoje).

6 lentelé. Reitingo priskyrimas.

Intervalas ZvaigZzdémis Intervalas ZvaigZdémis

90-100% 0 000 ¢ 50-59% Y %k
80-89% 00 o 40-49% 'S @ &
70-79% 'S 0.0 ¢ 30-39% 'S ¢

60-69% 'S 0.6«

Pagal gautus jvercius toks ,,zvaigzdziy“ suteikimas galéty atrodyti taip, kaip parodyta 7 lenteléje.

7 lentelé. Draudimo bendroviy ir filialy reitingas.

Draudimo jmoné/filialas l:eoi(li:;gllg ZvaigZdémis
If P&C Insurance AS Lietuvos filialas 93,90 *****
AAS , Gjensidige Baltic* Lietuvos 85.00 Y %k KA
filialas ’
Seesam Insurance AS 80,38 Y ¥k KA
UADB ,,ERGO Lietuva“ 7579 | Yk kX
AB ,,Lietuvos draudimas* 69,85 ). ®. 0.0 ¢
UAB DK ,,PZU Lietuva“ 5455 | Shk
Compensa Towarzystwo Ubezpieczen 52.49 'S o ¢
S.A. Vienna Insurance Group filialas ’
BTA Insurance Company 52,49 ***
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1 priedas. Atrinkty finansiniy rodikliy charakteristikos.

TD TA | TC EX |TAEP | TR WP |WP OF |NP OF |NP WP | TA TR |EX EP |I EP NP TA |OC TR
Count 167 167 167 167 167 167 167 167 167 167 167 167
Average 0,60 0,41 7,45 0,73 2,37 -0,06 0,32 7,50 1,51 0,42 0,00 0,35
Standard deviation 0,19 024| 26,20 3,60 2,51 0,46 3,16 | 43,72 3,17 0,37 0,10 0,20
Coeff. of variation | 31,29% | 59,26% | 351,47% | 496,23% | 105,64% | 737,13% | 976,48% | 583,02% | 210,50% | 86,96% | 14126,00% | 55,08%
Minimum 0,13 -0,4 079 | -31,97 -1,56 -3,75 -6,26 1,23 01 0 -0,37 0
Maximum 0,93 1,08 | 270,67 32,6 22,8 09| 3621| 56523| 4057 4,01 0,36 1
Range 08 1,48 | 269,88 | 6457| 2436 465 | 42,47 564 | 40,47 4,01 0,73 1
Stnd. skewness 370 | 234 4147 163 | 2186| -2348| 5144| 66,78| 60,63| 30,00 -3,84 5,17
Stnd. kurtosis -0,89 1,91 | 18350| 20527 | 7458 77,98| 27845| 428,16 | 371,29 | 146,26 8,09 4,80

LA TA | AEEP |TR OF |NO TA |LA ST |LATR |EPWP |ILEP |LIEP |ADEP |SIR IR_TR
Count 167 167 167 167 167 167 167 167 167 167 167 167
Average 0,60 0,31 1,48 0,48 1,72 5,92 0,68 0,24 0,66 0,65 1,60 0,16
Standard deviation 0,20 0,13 1,49 0,24 179| 3975 0,83 0,79 2,65 0,64 1,40 0,24
Coeff. of variation | 33,20% | 43,72% | 100,94% | 49,63% | 104,49% | 670,97% | 121,79% | 336,20% | 401,29% | 97,86% | 86,92% | 149,72%
Minimum 0,02 0 0,01 0 0,04 004| 935 -0,02 0 0,05 0,06 -0,02
Maximum 0,99 08 10,5 127| 11,77| 51252 1,24 8,05| 34,46 6,75 7,09 1,68
Range 0,97 08| 1049 127| 11,73| 51248| 10,59 807 | 3446 6,7 7,03 17
Stnd. skewness -2,03 135| 1637| -0,78| 1726| 6661 | -5688| 4316| 6641 3256 702| 2118
Stnd. kurtosis -0,25 271| 3788 076 | 3324| 42662 | 341,08| 191,63 | 424,82 | 137,66 431| 47,38
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2 priedas. Koreliaciné analizé.
Finansiniy rodikliy dalinés koreliacijos matrica

TD_TA

TC_EX

TA_EP

TR_WP

WP _OF

NP_OF

NP_WP

TA_TR

EX_EP

| EP

NP_TA

0C_TR

AE_EP

TR_OF

NO_TA

EP_WP

I_EP

LI_EP

AD_EP

SIR

IR_TR

Legenda:

TD_TA

-0,0842
0,314
-0,1045
0,2109
0,0239
0,7755
0,2594
0,0016
0,4477
0
0,0083
0,9209
-0,279
0,0007
-0,0475
0,5707
-0,1254
0,1328
-0,4141
0
-0,0441
0,598
-0,1298
0,1197
0,0809
0,3333
0,3239
0,0001
-0,0389
0,642
-0,4993
0
0,2849
0,0005
0,0016
0,9846
0,1309
0,1166
0,0688
0,411
0,0214
0,7983
0,0843
0,3132
-0,0082
0,9222

TC_EX TA_EP

-0,0842  -0,1045

0,314  0,2109
-0,1193
0,1528
-0,1193
0,1528
-0,0724  0,5034
0,3865 0

-0,0231 0,121
0,7826  0,1471
0,1107 0,0229

0,185  0,7843

-0,3039 0,425
0,0002 o
0,0732  -0,0458
0,3813  0,5846

-0,2116 0,4663
0,0106 0
0,0423 -0,0126
0,6138 0,8807

-0,1488  0,0507
0,0741  0,5451
0,0385 -0,0069
0,6453  0,9339
0,2357 -0,1321
0,0043  0,1131

0,041 -0,241
0,6241 0,0035
0,1366  -0,0585
0,1013  0,4848
0,0263 -0,2577
0,7533  0,0018

-0,2637  0,1708
0,0013 0,0399

-0,0633  0,0972
0,4496  0,2447

-0,1551 -0,204
0,0624  0,0139
0,3031  0,8222
0,0002 o
0,3153 -0,2931
0,0001  0,0003

-0,0825  -0,3036
0,3233  0,0002
0,2519  0,0401
0,0022 0,6319

-0,3706  -0,0938

00,2615

Correlation

P-Value

TR_WP

0,0239
0,7755
-0,0724
0,3865
0,5034
0

0,0289
0,73
0,1031
0,217
-0,5389
0
-0,1059
0,2048
-0,401
0
-0,0292
0,7275
-0,0355
0,6718
-0,1774
0,0328
-0,1067
0,2014
0,0046
0,956
0,0953
0,2541
-0,1657
0,0464
-0,0388
0,6433
0,0834
0,3185
0,7425
0
-0,2934
0,0003
0,5055
0
0,2565
0,0018
-0,1352
0,105
-0,1644
0,0482

WP_OF

0,2594
0,0016
-0,0231
0,7826
0,121
0,1471
0,0289
0,73

-0,3422
0
-0,0341
0,6836
0,2023
0,0147
0,1042
0,2122
0,1306
0,1174
0,3235
0,0001
-0,1645
0,048
0,0669
0,4243
0,1667
0,0451
0,5925
0

0,201
0,0154
0,0448
0,5926
-0,2095
0,0115
-0,0827
0,3228
-0,1599
0,0547
-0,1005
0,2289
-0,1084
0,1945
-0,1804
0,0299
0,1251
0,1337

NP_OF

0,4477
0
0,1107
0,185
0,0229
0,7843
0,1031
0,217
-0,3422
0

0,0058
0,9451
0,0734
0,3801
0,084
0,3153
0,2289
0,0056
0,781

0
0,0128
0,8788
0,1021
0,2216
0,0025
0,9761
-0,3317
0
0,1231
0,1401
0,1708
0,04
-0,0758
0,3649
-0,1378
0,0983
-0,1535
0,0652
-0,0831
0,3201
0,0333
0,6911
-0,0172
0,8376
0,0242
0,7726

NP_WP

0,0083
0,9209
-0,3039
0,0002
0,425

0
-0,5389
0
-0,0341
0,6836
0,0058
0,9451

-0,1432
0,0857
-0,8091
0
-0,2602
0,0016
0,1704
0,0404
-0,1815
0,0289
0,0328
0,6953
-0,0091
0,9136
0,1454
0,0811
-0,0627
0,4539
-0,3236
0,0001
0,1218
0,1445
-0,1085
0,194
-0,1502
0,0713
0,8913
0
0,6465
0
-0,063
0,4519
-0,2071
0,0125

TA_TR

-0,279
0,0007
0,0732
0,3813

-0,0458
0,5846

-0,1059
0,2048
0,2023
0,0147
0,0734
0,3801

-0,1432
0,0857

-0,073
0,3827
-0,1721
0,034
0,0466
0,5776
0,0134
0,8733
-0,6733
0
0,1232
0,1397
-0,1001
0,2309
-0,2598
0,0016
0,001
0,9907
0,9985
0
0,1145
0,1703
-0,0202
0,809
0,1267
0,129
0,3123
0,0001
-0,1596
0,0551
-0,1003
0,2272

EX_EP

-0,0475
0,5707
-0,2116
0,0106
0,4663
0
-0,401
0
0,1042
0,2122
0,084
0,3153
-0,8091
0
-0,073
0,3827

-0,2316
0,0051
-0,0829
0,3214
-0,0366
0,6622
0,0841
0,3143
0,0057
0,9455
0,0193
0,8177
-0,0251
0,7641
-0,3783
0

0,051
0,5424
-0,0945
0,258
-0,1638
0,049
0,9414
0
0,7706
0
0,0471
0,5734
-0,2315
0,0051

_EP

-0,1254
0,1328
0,0423
0,6138

-0,0126
0,8807

-0,0292
0,7275
0,1306
0,1174
0,2289
0,0056

-0,2602
0,0016

-0,1721
0,0384

-0,2316
0,0051

-0,1896
0,0224
-0,5184
0

0,08
0,3388
-0,2102
0,0112
0,1855
0,0255
-0,334
0
-0,4185
0
0,1736
0,0367
-0,1266
0,129
0,3732
0
0,1906
0,0217
0,1858
0,0253
0,0908
0,2774
-0,3999
0

NP_TA

-0,4141
0
-0,1488
0,0741
0,0507
0,5451
-0,0355
0,6718
0,3235
0,0001
0,781

0
0,1704
0,0404
0,0466
0,5776
-0,0829
0,3214
-0,1896
0,0224

0,0291
0,7284
0,0703
0,4006
0,0857
0,3052
0,13
0,1192
0,1004
0,2295
-0,1475
0,0766
-0,0457
0,5848
0,1833
0,0273
0,149
0,0736
-0,0108
0,8973
-0,1696
0,0414
0,1871
0,0242
-0,097
0,2458

0C_TR

-0,0441
0,598
0,0385
0,6453
-0,0069
0,9339
-0,1774
0,0328
-0,1645
0,048
0,0128
0,8788
-0,1815
0,0289
0,0134
0,8733
-0,0366
0,6622
-0,5184
0
0,0291
0,7284

0,0732
0,3818
-0,2812
0,0006
0,298
0,0003
-0,2894
0,0004
-0,2678
0,0011
-0,0106
0,8996
0,0396
0,636
0,1949
0,0188
0,0745
0,3734
0,059
0,4809
0,1501
0,0715
-0,3868
0

LA_TA

-0,1298
0,1197
0,2357
0,0043

-0,1321
0,1131

-0,1067
0,2014
0,0669
0,4243
0,1021
0,2216
0,0328
0,6953

-0,6733

0
0,0841
0,3143

0,08
0,3388
0,0703
0,4006
0,0732
0,3818

-0,0247
0,7683
-0,0024
0,9774
-0,1837
0,027
0,3681
0
0,6775
0
0,2255
0,0064
0,0012
0,989
-0,0136
0,8707
0,0746
0,3722
-0,1754
0,0348
0,1659
0,0462

AE_EP

0,0809
0,3333
0,041
0,6241
-0,241
0,0035
0,0046
0,956
0,1667
0,0451
0,0025
0,9761
-0,0091
0,9136
0,1232
0,1397
0,0057
0,9455
-0,2102
0,0112
0,0857
0,3052
-0,2812
0,0006
-0,0247
0,7683

-0,088
0,2925
-0,3323
0

0,047
0,5746
-0,1054
0,207
-0,0168
0,8407
0,2939
0,0003
0,036
0,6669
0,0184
0,8264
-0,0218
0,7944
-0,3532
0

TR_OF

0,3239
0,0001
0,1366
0,1013

-0,0585
0,4848
0,0953
0,2541
0,5925

0
-0,3317
0
0,1454
0,0811

-0,1001
0,2309
0,0193
0,8177
0,1855
0,0255

0,13
0,1192
0,298
0,0003

-0,0024
0,9774
-0,088
0,2925

0,0632
0,45
0,2614
0,0015
0,1034
0,2159
0,0001
0,9989
-0,021
0,8022
-0,0585
0,4843
0,0328
0,695
0,0878
0,2935
-0,0685
0,4132

NO_TA

-0,0389
0,642
0,0263
0,7539
-0,2577
0,0018
-0,1657
0,0464
0,201
0,0154
0,1231
0,1401
-0,0627
0,4539
-0,2598
0,0016
-0,0251
0,7641
0,234
0
0,1004
0,2295
-0,2894
0,0004
-0,1837
0,027
-0,3323
0
0,0632
0,45

-0,2275
0,0059
0,276
0,0008
0,2216
0,0074
0,3553
0
0,1093
0,1907
0,0832
0,3198
-0,2422
0,0033
-0,4956
0

LA_ST

-0,4993
0
-0,2637
0,0013
0,1708
0,0399
-0,0388
0,6433
0,0448
0,5926
0,1708
0,04
-0,3236
0,0001
0,001
0,9907
-0,3783
0
-0,4185
0
-0,1475
0,0766
-0,2678
0,0011
0,3681
0

0,047
0,5746
0,2614
0,0015
-0,2275
0,0059

-0,0085
0,9191
-0,1752
0,035
0,0647
0,4392
0,3388
0
0,2631
0,0014
0,0494
0,5548
-0,3067
0,0002

LA_TR

0,2849
0,0005
-0,0633
0,4496
0,0972
0,2447
0,0834
0,3185
-0,2095
0,0115
-0,0758
0,3649
0,1218
0,1445
0,9985
0

0,051
0,5424
0,1736
0,0367
-0,0457
0,5848
-0,0106
0,8996
0,6775
0
-0,1054
0,207
0,1034
0,2159
0,276
0,0008
-0,0085
0,9191

-0,107
0,2003
-0,027
0,7471
-0,1132
0,1753
-0,293
0,0003
0,1566
0,0593
0,1172
0,1604

EP_WP

0,0016
0,9846
-0,1551
0,0624
-0,204
0,0139
0,7425
0
-0,0827
0,3228
-0,1378
0,0983
-0,1085
0,194
0,1145
0,1703
-0,0945
0,258
-0,1266
0,129
0,1833
0,0273
0,0396
0,636
0,2255
0,0064
-0,0168
0,8407
0,0001
0,9989
0,2216
0,0074
-0,1752
0,035
-0,107
0,2003

0,188
0,0236
0,0244
0,7704
0,079
0,3457
0,1366
0,1013
0,0407
0,6266

II_EP

0,1309
0,1166
0,3031
0,0002
0,8222

0

-0,2934
0,0003

-0,1599
0,0547

-0,1535
0,0652

-0,1502
0,0713

-0,0202

0,309
-0,1638
0,049
0,3732
0
0,149
0,0736
0,1949
0,0188
0,0012
0,989
0,2939
0,0003
-0,021
0,8022
0,3553
0
0,0647
0,4392
-0,027
0,7471
0,188
0,0236

0,0337
0,687
0,3019
0,0002
-0,0594
0,4776
0,4689
0

LI_EP

0,0688
0,411
0,3153
0,0001
-0,2931
0,0003
0,5055
0
-0,1005
0,2289
-0,0831
0,3201
0,8913
0
0,1267
0,129
0,9414
0
0,1906
0,0217
-0,0108
0,8973
0,0745
0,3734
-0,0136
0,8707
0,036
0,6669
-0,0585
0,4843
0,1093
0,1907
0,3388
0
-0,1132
0,1753
0,0244
0,7704
0,0337
0,687

-0,7568
0
-0,0057
0,9462
0,2368
0,0041

AD_EP

0,0214
0,7983
-0,0825
0,3239
-0,3036
0,0002
0,2565
0,0018
-0,1084
0,1945
0,0333
0,6911
0,6465
0
0,3123
0,0001
0,7706
0
0,1858
0,0253
-0,1696
0,0414
0,059
0,4809
0,0746
0,3722
0,0184
0,8264
0,0328
0,695
0,0832
0,3198
0,2631
0,0014
-0,293
0,0003
0,0789
0,3457
0,3019
0,0002
-0,7568
0

-0,0634
0,4486
0,0016
0,9845

SIR

0,0843
0,3132
0,2519
0,0022
0,0401
0,6319

-0,1352

0,105

-0,1804
0,0299

-0,0172
0,8376
-0,063
0,4519

-0,1596
0,0551
0,0471
0,5734
0,0908
0,2774
0,1871
0,0242
0,1501
0,0715

-0,1754
0,0348

-0,0218
0,7944
0,0878
0,2935

-0,2422
0,0033
0,0494
0,5548
0,1566
0,0599
0,1366
0,1013

-0,0594
0,4776

-0,0057
0,9462

-0,0634
0,4486

0,052
0,5344

IR_TR

-0,0082
0,9222
-0,3706
0
-0,0938
0,2615
-0,1644
0,0482
0,1251
0,1337
0,0242
0,7726
-0,2071
0,0125
-0,1009
0,2272
-0,2315
0,0051
-0,3999
0
-0,097
0,2458
-0,3868
0
0,1659
0,0462
-0,3532
0
-0,0685
0,4132
-0,4956
0
-0,3067
0,0002
0,1172
0,1604
0,0407
0,6266
0,4689
0
0,2368
0,0041
0,0016
0,9845
0,052
0,5344
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Finansiniy rodikliy Spearman koeficienty matrica

NP_WP

D TA

TC_EX

TA_EP

TR_WP

WP _OF

NP_OF

NP_WP

TA_TR

EX_EP

I_EP

NP_TA

0C_TR

AE_EP

TR_OF

NO_TA

EP WP

II_EP

LI_EP

AD_EP

SIR

IR_TR

Legenda:

TD_TA

0,3231
0
-0,4014
0
0,0285
0,7133
0,8159
0
-0,2959
0,0001
-0,4139
0
-0,6065
0
0,2879
0,0002
0,2866
0,0002
-0,404
0
0,1813
0,0195
-0,1927
0,013
0,0098
0,8996
0,8271
0

0,389

0
-0,756
0
-0,6088
0
-0,2267
0,0035
-0,1973
0,011
0,2581
0,0009
-0,256
0,001
0,1053
0,1748
-0,329
0

TC_EX

TA_EP
0,3231  -0,4014
0 0
-0,2991
0,0001
-0,2991
0,0001
0,382 0,1424
00,0666
0,2948 -0,6621
0,0001 0
-0,0025  -0,0639
0,9741  0,4104
-0,1865  0,1403
0,0163  0,0707
-0,6256 0,685
0 0
-0,0111  0,1928
0,8867 0,013
0,3247  0,0413
00,5948
-0,0845  -0,0162
0,2761  0,8346
0,3345  -0,1435
00,0645
0,264  0,2108
0,0007  0,0066
-0,2288  0,0741
0,0032 0,339
0,5501 -0,6357
1] o
0,2828  -0,9936
0,0003 0
-0,2142  0,4206
0,0058 0
-0,3036  0,5667
0,0001 0
0,0633  -0,1851
0,4148  0,0171
0,021 0,6172
0,7872 0
0,78 -0,1126
00,1468
-0,7696  0,3495
0 0
0,553  0,0682
00,3796
-0,2687  0,5108
0,0005 0
Correlation
P-Value

TR_WP

0,0285
0,7133
0,382
0
0,1424
0,0666

-0,2106
0,0067
0,1612
0,0378
0,1201
0,1217

-0,3196

0

-0,0644
0,4064
0,2531
0,0011

0,107
0,1681
0,2331
0,0027
0,4069

0
-0,3901
0
0,1838

0,015

-0,1642
0,0344
0,1567
0,0435

-0,0212
0,7852
0,5219

0
0,2936
0,0002
0,3511

0

-0,2723
0,0005
0,5281

0

-0,0205

0,7921

WP_OF

0,8159
0
0,2948
0,0001
-0,6621
0
-0,2106
0,0067

-0,2034
0,0088
-0,4617
0
-0,6476
0
0,1495
0,0541
0,2349
0,0025
-0,2875
0,0002
0,0914
0,2388
-0,2926
0,0002
0,1099
0,1568
0,8151
0
0,6582
0
-0,6793
0
-0,6422
0
-0,2803
0,0003
-0,4637
0
0,1315
0,0903
-0,3185
0
-0,0483
0,5339
-0,4879
0

NP_OF

-0,2959
0,0001
-0,0025
0,9741
-0,0639
0,4104
0,1612
0,0378
-0,2034
0,0088

0,8274
0
0,0417
0,5912
-0,7598
0
-0,1434
0,0646
0,9629
0
-0,0914
0,2391
0,2733
0,0004
-0,0496
0,5226
-0,1958
0,0117
0,0671
0,3872
0,3824
0
0,1943
0,0123
0,3152
0
-0,0636
0,4124
-0,198
0,0107
-0,2968
0,0001
0,2794
0,0003
-0,0147
0,8498

-0,4139
0
-0,1865
0,0163
0,1403
0,0707
0,1201
0,1217
-0,4617
0
0,8274
0

0,2314
0,0029
-0,6922
0
-0,1529
0,048
0,8789
0
-0,1122
0,1482
0,2952
0,0001
-0,1539
0,0474
-0,3672
0
-0,1352
0,0816
0,4468
0
0,2968
0,0001
0,1978
0,0108
0,135
0,082
-0,2482
0,0014
-0,0931
0,2301
0,203
0,0089
0,1852
0,0171

TA_TR

-0,6065
0
-0,6256
0

0,685

0
-0,3196

-0,6476

0,0417
0,5912
0,2314
0,0029

0,025
0,7475
-0,3138
0,0001
0,1442
0,0633
-0,2958
0,0001
0,0443
0,5677
0,1021
0,1884
-0,9174
0
-0,6675
0
0,4778
0
0,7299
0
-0,0646
0,405
0,3371
0
-0,4609
0
0,5484
0
-0,2743
0,0004
0,5346
0

EX_EP

0,2879
0,0002
-0,0111
0,8867
0,1928
0,013
-0,0644
0,4064
0,1495
0,0541
-0,7598
0
-0,6922
0

0,025
0,7475

0,0751
0,3335
-0,8016
0

0,103
0,1845
-0,2264
0,0035
0,0481
0,5358
0,1328
0,087
-0,1994
0,0102
-0,3461
0
-0,1389
0,0736
-0,334
0
0,2301
0,003
0,236
0,0025
0,4056
0
-0,2263
0,0036
0,1405
0,0703

_EP

0,2866
0,0002
0,3247
0
0,0413
0,5948
0,2531
0,0011
0,2349
0,0025
-0,1434
0,0646
-0,1529
0,048
-0,3138
0,0001
0,0751
0,3335

-0,1997
0,0101
-0,2375
0,0022
0,2737
0,0004
-0,2195
0,0047
0,2918
0,0002
-0,0466
0,548
-0,2149
0,0056
-0,1198
0,1228
-0,3725
0
0,2414
0,0019
0,2246
0,0038
-0,2676
0,0006
0,342

0
0,0275
0,7235

NP_TA

-0,404
0
-0,0845
0,2761
-0,0162
0,3246
0,107
0,1681
-0,2875
0,0002
0,9629
0
0,8789
0
0,1442
0,0633
-0,8016
0
-0,1997
0,0101

-0,1173
0,1308
0,2598
0,0008

-0,0412
0,5953
-0,301
0,0001
0,0233

0,764
0,4548
0
0,2557
0,001
0,313
0,0001

-0,0555
0,4744

-0,2564

0,001

-0,2275
0,0034
0,2268
0,0035
0,0385
0,6202

OC_TR

0,1813
0,0195
0,3345
0
-0,1435
0,0645
0,2331
0,0027
0,0914
0,2388
-0,0914
0,2391
-0,1122
0,1482
-0,2958
0,0001
0,103
0,1845
-0,2375
0,0022
-0,1173
0,1308

-0,0943
0,2242
-0,0799
0,3032
0,3139
0,0001
0,1109
0,153
-0,2651
0,0006
-0,2612
0,0008
0,2755
0,0004
-0,1067
0,1693
0,3692
0
-0,2183
0,0049
0,2325
0,0027
-0,245
0,0016

LA_TA

-0,1927
0,013
0,264

0,0007
0,2108
0,0066
0,4069
0
-0,2926
0,0002
0,2733
0,0004
0,2952
0,0001
0,0443
0,5677
-0,2264
0,0035
0,2737
0,0004
0,2598
0,0008
-0,0943
0,2242

-0,3961
0
-0,1774
0,0222
-0,2275
0,0034
0,6031
0
0,6128
0
0,0883
0,2555
0,4928
0
0,1856
0,0168
-0,3082
0,0001
0,3453
0
0,3975
0

AE_EP

0,0098
0,8996
-0,2288
0,0032
0,0741
0,3399
-0,3901
i}
0,1099
0,1568
-0,0496
0,5226
-0,1539
0,0474
0,1021
0,184
0,0481
0,5358
-0,2195
0,0047
-0,0412
0,5953
-0,0793
0,3032
-0,3961
0

-0,0231
0,7663
-0,0716
0,3564
-0,0482
0,5347
-0,0985
0,203
-0,1978
0,0108
-0,1713
0,0273
-0,1371
0,0774
0,1476
0,0572
-0,2065
0,0078
-0,1148
0,1393

TR_OF

0,8271
0
0,5501
0
-0,6357
0
0,1838
0,015
0,8151
0
-0,1958
0,0117
-0,3672
0
-0,9174
0
0,1328
0,087
0,2918
0,0002
-0,301
0,0001
0,3139
0,0001
-0,1774
0,0222
-0,0231
0,7663

0,6196
0
-0,6555
0
-0,7786
0
-0,0714
0,3573
-0,3308
0
0,4281
0
-0,4552
0
0,1968
0,0112
-0,5116
0

NO_TA

0,389

0
0,2828
0,0003
-0,9936
0
-0,1642
0,0344
0,6582
0
0,0671
0,3872
-0,1352
0,0816
-0,6675
0
-0,1994
0,0102
-0,0466
0,548
0,0233
0,764
0,1109
0,153
-0,2275
0,0034
-0,0716
0,3564
0,6196
0

-0,412
0
-0,5629
0
0,1744
0,0247
-0,6343
0
0,0928
0,2318
-0,346
0
-0,0843
0,2775
-0,5191
0

LA_ST

-0,756
0
-0,2142
0,0058
0,4206
0
0,1567
0,0435
-0,6793
0
0,3824
0
0,4468
0
0,4778
0
-0,3461
0
-0,2149
0,0056
0,4548
0
-0,2651
0,0006
0,6031
0
-0,0482
0,5347
-0,6555
0
-0,412
0

0,7838
0
0,2337
0,0026
0,3641
0
-0,1934
0,0127
0,1079
0,1644
-0,0251
0,7465
0,4559
0

LA_TR

-0,6088
0
-0,3036
0,0001
0,5667
0
-0,0212
0,7852
-0,6422
0
0,1943
0,0123
0,2968
0,0001
0,7299
0
-0,1389
0,0736
-0,1198
0,1228
0,2557
0,001
-0,2612
0,0008
0,6128
0
-0,0985
0,2043
-0,7786
0
-0,5629
0
0,7838
0

0,0862
0,2665
0,4796

0

-0,2323
0,0028
0,2359
0,0024

-0,0763
0,3218
0,6053

0

EP_WP

-0,2267
0,0035
0,0633
0,4148

-0,1851
0,0171
0,5219

0

-0,2803
0,0003
0,3152

0
0,1978
0,0108

-0,0646

0,405
-0,334

0

-0,3725

0

0,313
0,0001
0,2755
0,0004
0,0883
0,2555

-0,1978
0,0108

-0,0714
0,3573
0,174
0,0247
0,2337
0,0026
0,0862
0,2665

-0,1485
0,0557
0,042
0,5887
-0,0871
0,2615
0,1343
0,0822
-0,0994
0,2003

II_EP

-0,1973
0,011
-0,021
0,7872
0,6172
0
0,2936
0,0002
-0,4637
0
-0,0636
0,4124
0,135
0,082
0,3371
0
0,2301
0,003
0,2414
0,0019
-0,0555
0,4744
-0,1067
0,1693
0,4928
0
-0,1713
0,0273
-0,3308
0
-0,6343
0
0,3641
0
0,4796
0
-0,1485
0,0557

0,2231
0,004
0,0819
0,2912
0,2171
0,0052
0,8621
0

LI_EP

0,2581
0,0009
0,78

0
-0,1126
0,1468
0,3511
0
0,1315
0,0903
-0,198
0,0107
-0,2482
0,0014
-0,4609
0
0,2346
0,0025
0,2246
0,0038
-0,2564
0,001
0,3692
0
0,1856
0,0168
-0,1371
0,0774
0,4281
0
0,0928
0,2318
-0,1934
0,0127
-0,2323
0,0028
0,042
0,5887
0,2231
0,004

-0,5359
0
0,4462
0
-0,0143
0,8538

AD_EP

-0,256
0,001
-0,7696
0
0,3495
0
-0,2723
0,0005
-0,3185
0
-0,2968
0,0001
-0,0931
0,2301
0,5481
0
0,4056
0
-0,2676
0,0006
-0,2275
0,0034
-0,2183
0,0049
-0,3082
0,0001
0,1476
0,0572
-0,4552
0
-0,346
0
0,1079
0,1644
0,2359
0,002
-0,0871
0,2615
0,0819
0,2912
-0,5359
0

-0,5727
0
0,2513
0,0012

SIR

0,1053
0,1748
0,553

0
0,0682
0,3796
0,5281
0
-0,0483
0,5339
0,2794
0,0003
0,203
0,0083
-0,2743
0,0004
-0,2263
0,0036
0,342

0
0,2268
0,0035
0,2325
0,0027
0,3453
0
-0,2065
0,0078
0,1968
0,0112
-0,0843
0,2775
-0,0251
0,7465
-0,0763
0,3218
0,1343
0,0822
0,2171
0,0052
0,4462
0
-0,5727
0

-0,0172
0,8249

IR_TR

-0,329
0
-0,2687
0,0005
0,5108
0
-0,0205
0,7921
-0,4879
0
-0,0147
0,8498
0,1852
0,0171
0,5346
0
0,1405
0,0703
0,0275
0,7235
0,0385
0,6202
-0,245
0,0016
0,3975
0
-0,1148
0,1393
-0,5116
0
-0,5191
0
0,4559
0
0,6053
0
-0,0994
0,2003
0,8621
0
-0,0143
0,8538
0,2513
0,0012
-0,0172
0,3249
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3 priedas. IRIS ir FAST draudimo jmoniy finansinio stabilumo vertinime naudojami rodikliai

Vien tik draudimo jmoniy vertinimui pritaikyti metodai istoriSkai taip pat dazniausiai yra priskirtini prie
nustatyto koeficiento metodo krypties. Prie nustatyto koeficiento metodo yra priskiriama IRIS sistema. Draudimo
priezitros informaciné sistema (angl. Insurance Regulatory Information System, IRIS) yra taikoma JAV draudimo
priezitiros institucijy nuo 1972 m. Pagal ja vertinama daugiau kaip 5 000 draudimo jmoniy finansiné¢ biiklé pagal
priezitry institucijy komisijai NAIC kiekvienais metais pateikiams draudimo jmoniy finansines ataskaitas.

IRIS rodikliai ir jy taikymo nurodymai suteikia galimybe sektis ir analizuoti draudimo jmoniy finansing biukle
(Barth, 2003), dél to NAIC juos jtraukia ir j Finansinés analizés mokumo nustatymui (angl. Financial Analysis Solvency
Tools, FAST) modelj. Toliau pateikiami pagrindiniai IRIS 2011 m. periodo rodikliai, jy rekomenduotinos reik§més ir

JAV valstijy rezultatai, apskaiciuoti pagal NAIC pateiktas 2011 m. gruodzio 31 d. finansines ataskaitas (1 lent.).

1 lentelé. Ne gyvybés draudiky IRIS rodikliai ir jy reik§més 2011 m.

IRIS rodiklis Rodiklio Rodiklio JAV
vir§uting zemutiné draudimo
reik§mé reik§mé jmoniy

rezultatai

1 Pasirasyty jmoky ir kapitalo santykis | 900 - 119

2 Gryny jmoky ir kapitalo santykis 300 - 19

3 Gryny jmoky pokytis 33 (33) 0

4 Persidraudimo komisiniy ir kapitalo | 15 - 13
santykis

5 Dviejy mety nuostolingumo rodiklis 100 - 61

6 Investicijy graza 10 3 2,9

7 Kapitalo pokytis 50 (10) 3

8 Isipareigojimy ir likvidaus turto | 105 - 59
santykis

9 IS tarpininky gautinos sumy ir | 40 - 0
kapitalo santykis

10 Kapitalo pokytis dél ataskaitinio | 20 - 4
laikotarpio rezultaty

11 Kapitalo pokytis dél dviejy laikotarpiy | 20 - 3
rezultaty

12 | Tikétino kapitalo poreikio pagal | 25 - 6
ataskaitinio  laikotarpio  uzdirbtas

jmokas ir kapitalo santykis

Saltinis: http://www.statesrrg.com/iris.html
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FAST Financial Variables

Variable Name

X1 Net premiums written (NPW) to equity
X2 Equity to total assets

X3 Liquid assets/total assets

X4 Return on equity (ROE)

X5 Net operating expenses to operating revenues

X6 Net operating expenses to net premiums written

X7 Acquisition expenses and compensation to agents/ net premiums written
X8 Benefit payment to net premiums written

X9 Reinsurance commission received to reinsurance premium expense

X10  Pre-tax profit or loss for the year to income

X11  Business and administrative expenses to net premiums written
X12  Percentage change of first year premium receipts
X13  Percentage change of total premium receipts

X14  Percentage change of renewal ordinary premium
X15 Percentage change of reserves

X16  Turnover rate of total assets

X17  Turnover rate of fixed assets

X18  Fixed assets to total assets

X19  Fixed assets to long-term debts

X20  Reserves to equity

X21 Running assets to operating revenues

X22  Working capital to total assets

X23  Percentage change of total assets

X24  Percentage change of operating revenues

X25  Percentage change of profit or loss for the year
X26  Possesses percentage of first year premium receipts
X27  Possesses percentage of total premium receipts
X28  Net operating revenues to total assets

X29  Return on assets

X30  Acid test ratio

X31 Profit or loss for the year to total premium revenues
X32  Fixed assets to equity

Note. 1. Net Premiums Written (NPW) = Insurance Premium Received + Reinsurance Premium Received - Reinsurance

Premium Expenses
2. Percentage change of item = (this year — last year)*100%/ last year
3. Possesses rate of item = item of insurers * 100% / total sum of industry
4. Turn over rate = operating revenues * 100% / item
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4 priedas. Regresiné lygtis su 7 kintamaisiais i$ visy 7 CARAMELS sriciy

Dependent variable: FS (Finansinis stabilumas)
Independent variables:

OC_TR (Aktuariniai atidéjiniai)

NO_TA (Turtas)
LA_TR (Likvidumas)
LI_EP (Perdraudimas)
AD_EP (Valdymas)
SIR (Kapitalas)
IR_TR (Pelningumas)

Standard T
Parameter Estimate Error Statistic P-Value
CONSTANT 0,181904 0,118467 1,53548 0,1267
OC TR 0,339375 0,153493 2,21102 0,0285
NO TA -0,122149 0,13853 -0,881748 (0,3792
LA TR -0,00197047 ]0,00083969 |-2,34667 0,0202
LI_EP 0,0257678 0,0106066 2,42942 0,0162
AD_EP -0,158492 0,0516848 -3,06651 0,0025
SIR 0,209741 0,0212194 9,8844 0,0000
IR_TR 0,619188 0,184389 3,35805 0,0010
Analysis of Variance
Source Sum of Squares | Df Mean Square [F-Ratio [P-Value
Model 22,6016 7 3,22881 28,43 0,0000
Residual 18,057 159 |[0,113566
Total (Corr.) 40,6587 166

R-squared = 55,5887 percent

R-squared (adjusted for d.f.) = 53,6335 percent
Standard Error of Est. = 0,336996

Mean absolute error = 0,287121
Durbin-Watson statistic = 0,746396 (P=0,0000)
Lag 1 residual autocorrelation = 0,623936

The StatAdvisor
The output shows the results of fitting a multiple linear regression model to describe the relationship between FS and 7 independent

variables. The equation of the fitted model is

FS =0,181904 + 0,339375*OC_TR - 0,122149*NO_TA - 0,00197047*LA_TR + 0,0257678*LI_EP - 0,158492*AD_EP +
0,209741*SIR + 0,619188*IR_TR

Since the P-value in the ANOVA table is less than 0,05, there is a statistically significant relationship between the variables at the
95,0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 55,5887% of the variability in FS. The adjusted R-squared
statistic, which is more suitable for comparing models with different numbers of independent variables, is 53,6335%. The standard
error of the estimate shows the standard deviation of the residuals to be 0,336996. This value can be used to construct prediction
limits for new observations by selecting the Reports option from the text menu. The mean absolute error (MAE) of 0,287121 is the
average value of the residuals. The Durbin-Watson (DW) statistic tests the residuals to determine if there is any significant
correlation based on the order in which they occur in your data file. Since the P-value is less than 0,05, there is an indication of
possible serial correlation at the 95,0% confidence level. Plot the residuals versus row order to see if there is any pattern that can be
seen.

In determining whether the model can be simplified, notice that the highest P-value on the independent variables is 0,3792, belonging

to NO_TA. Since the P-value is greater or equal to 0,05, that term is not statistically significant at the 95,0% or higher confidence
level. Consequently, you should consider removing NO_TA from the model.
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5 priedas. Dauginés regresijos modelio iSvedimas naudojant visus 12 rodikliy

Naudojant maziausiy kvadraty btida

Multiple Regression - FS
Dependent variable: FS
Independent variables:

TR_WP

WP_OF

NP_OF

NP_TA

OC_TR

AE_EP

NO_TA

LA_TR

LI_EP

AD_EP

SIR

IR_TR

Standard T

Parameter Estimate Error Statistic P-Value
CONSTANT  |-0,0591724 0,174519 -0,33906 0,7350
TR_WP 0,00670923 0,0105739 0,634509 0,5267
WP_OF 0,0241434 0,0160022 1,50876 0,1334
NP_OF 0,231487 0,119932 1,93014 0,0554
NP_TA -0,473144 0,472917 -1,00048 0,3186
OC_TR 0,500359 0,16494 3,03358 0,0028
AE_EP 0,405562 0,24207 1,6754 0,0959
NO_TA -0,141648 0,163286 -0,867485 [0,3870
LA TR -0,00269159 10,000913647  |-2,94599 0,0037
LI_EP 0,0263358 0,0146457 1,79819 0,0741
AD_EP -0,160662 0,0525812 -3,05549 0,0026
SIR 0,205323 0,0217198 9,45329 0,0000
IR_TR 0,835842 0,219771 3,80324 0,0002
Analysis of Variance
Source Sum of Squares  [Df Mean Square [F-Ratio [P-Value
Model 23,4965 12 1,95804 17,57 0,0000
Residual 17,1622 154 10,111443
Total (Corr.) 40,6587 166

R-squared = 57,7897 percent
R-squared (adjusted for d.f.) = 54,5005 percent
Standard Error of Est. = 0,33383
Mean absolute error = 0,275488
Durbin-Watson statistic = 0,820806 (P=0,0000)
Lag 1 residual autocorrelation = 0,58623

The output shows the results of fitting a multiple linear regression model to describe the relationship between FS and 12 independent
variables. The equation of the fitted model is

FS = -0,0591724 + 0,00670923*TR_WP + 0,0241434*WP_OF + 0,231487*NP_OF - 0,473144*NP_TA + 0,500359*OC_TR +

0,405562*AE_EP - 0,141648*NO_TA - 0,00269159*LA_TR + 0,0263358*LI_EP - 0,160662*AD_EP + 0,205323*SIR +

0,835842*IR_TR

Since the P-value in the ANOVA table is less than 0,05, there is a statistically significant relationship between the variables at the

95,0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 57,7897% of the variability in FS. The adjusted R-squared

statistic, which is more suitable for comparing models with different numbers of independent variables, is 54,5005%. The standard

error of the estimate shows the standard deviation of the residuals to be 0,33383. This value can be used to construct prediction

limits for new observations by selecting the Reports option from the text menu. The mean absolute error (MAE) of 0,275488 is the
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average value of the residuals. The Durbin-Watson (DW) statistic tests the residuals to determine if there is any significant
correlation based on the order in which they occur in your data file. Since the P-value is less than 0,05, there is an indication of
possible serial correlation at the 95,0% confidence level. Plot the residuals versus row order to see if there is any pattern that can be
seen.

In determining whether the model can be simplified, notice that the highest P-value on the independent variables is 0,5267, belonging

to TR_WP. Since the P-value is greater or equal to 0,05, that term is not statistically significant at the 95,0% or higher confidence
level. Consequently, you should consider removing TR_WP from the model.

Further ANOVA for Variables in the Order Fitted

Source Sum of Squares |Df [Mean Square [F-Ratio [P-Value
TR_WP ]0,857225 1 0,857225 7,69 0,0062
WP_OF ]1,00132 1 1,00132 8,99 0,0032
NP_OF ]0,59188 1 0,59188 5,31 0,0225
NP_TA |0,0183712 1 0,0183712 0,16 0,6853
OC_TR |2,62276 1 2,62276 23,53 0,0000
AE_EP 0,510936 1 0,510936 4,58 0,0338
NO_TA |2,14575 1 2,14575 19,25 0,0000
LA TR ]0,184086 1 0,184086 1,65 0,2006
LI_EP 0,0821953 1 0,0821953 0,74 0,3918
AD_EP  ]2,81889 1 2,81889 25,29 0,0000
SIR 11,0511 1 11,0511 99,16 0,0000
IR_TR 1,61198 1 1,61198 14,46 0,0002
Model 23,4965 12

This table shows the statistical significance of each variable as it was added to the model. You can use this table to help determine
how much the model could be simplified, especially if you are fitting a polynomial.

95,0% confidence intervals for coefficient estimates

Standard
Parameter Estimate Error Lower Limit  |Upper Limit
CONSTANT -0,0591724 0,174519 -0,403934 0,285589
TR_WP 0,00670923 0,0105739 -0,0141794 0,0275979
WP_OF 0,0241434 0,0160022 -0,00746881  |0,0557556
NP_OF 0,231487 0,119932 -0,00543905 [0,468412
NP_TA -0,473144 0,472917 -1,40739 0,4611
OC_TR 0,500359 0,16494 0,174521 0,826197
AE_EP 0,405562 0,24207 -0,0726441 0,883769
NO TA -0,141648 0,163286 -0,464218 0,180922
LA TR -0,00269159 |0,000913647 |[-0,0044965 -0,00088669
LI_EP 0,0263358 0,0146457 -0,00259669  |0,0552683
AD_EP -0,160662 0,0525812 -0,264535 -0,0567878
SIR 0,205323 0,0217198 0,162416 0,24823
IR_TR 0,835842 0,219771 0,401686 1,27

This table shows 95,0% confidence intervals for the coefficients in the model. Confidence intervals show how precisely the
coefficients can be estimated given the amount of available data and the noise which is present.
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6 priedas. Dauginés regresijos modelio iSvedimas naudojant jtraukimo iteracijos biida
Kintamyjy jtraukimui naudojama 3,84 F reikSmé ir paSalinimui 2,71 F reik§meé
Multiple Regression - FS

Dependent variable: FS
Independent variables:

TR_WP
WP_OF
NP_OF
NP_TA
OC_TR
AE_EP
NO_TA
LA TR
LI_EP
AD_EP
SIR
IR_TR
Standard T
Parameter Estimate Error Statistic P-Value
CONSTANT 0,297684 0,0725567 |4,10279 0,0001
NO TA -0,225152 10,114861 -1,96021 |0,0517
SIR 0,243953 0,0196706 12,4019  |0,0000
Analysis of Variance
Source Sum of Squares  |Df Mean Square |F-Ratio |P-Value
Model 20,5372 2 10,2686 83,69 0,0000
Residual 20,1214 164 (0,122692
Total (Corr.) 40,6587 166

R-squared = 50,5113 percent

R-squared (adjusted for d.f.) = 49,9078 percent
Standard Error of Est. = 0,350274

Mean absolute error = 0,313047
Durbin-Watson statistic = 0,697461 (P=0,0000)
Lag 1 residual autocorrelation = 0,649218

Stepwise regression
Method: forward selection

F-to-enter: 3,84
F-to-remove: 2,71

Step 0:
0 variables in the model. 166 d.f. for error.

R-squared = 0,00%  Adjusted R-squared = 0,00% MSE = 0,244932

Step 1:
Adding variable SIR with F-to-enter =160,777

1 variables in the model. 165 d.f. for error.
R-squared = 49,35%  Adjusted R-squared = 49,04% MSE = 0,124805

Step 2:
Adding variable NO_TA with F-to-enter =3,84243

2 variables in the model. 164 d.f. for error.
R-squared = 50,51%  Adjusted R-squared = 49,91% MSE = 0,122692
Final model selected.

The output shows the results of fitting a multiple linear regression model to describe the relationship between FS and 12 independent
variables. The equation of the fitted model is

FS =0,297684 - 0,225152*NO_TA + 0,243953*SIR
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Since the P-value in the ANOVA table is less than 0,05, there is a statistically significant relationship between the variables at the
95,0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 50,5113% of the variability in FS. The adjusted R-squared
statistic, which is more suitable for comparing models with different numbers of independent variables, is 49,9078%. The standard
error of the estimate shows the standard deviation of the residuals to be 0,350274. This value can be used to construct prediction
limits for new observations by selecting the Reports option from the text menu. The mean absolute error (MAE) of 0,313047 is the
average value of the residuals. The Durbin-Watson (DW) statistic tests the residuals to determine if there is any significant
correlation based on the order in which they occur in your data file. Since the P-value is less than 0,05, there is an indication of
possible serial correlation at the 95,0% confidence level. Plot the residuals versus row order to see if there is any pattern that can be
seen.

In determining whether the model can be simplified, notice that the highest P-value on the independent variables is 0,0517, belonging

to NO_TA. Since the P-value is greater or equal to 0,05, that term is not statistically significant at the 95,0% or higher confidence
level. Consequently, you should consider removing NO_TA from the model.

Further ANOVA for Variables in the Order Fitted

Source Sum of Squares [Df |Mean Square [F-Ratio |[P-Value
NO TA [1,66629 1 1,66629 13,58 0,0003
SIR 18,8709 1 18,8709 153,81 |0,0000
Model 20,5372 2

This table shows the statistical significance of each variable as it was added to the model. You can use this table to help determine
how much the model could be simplified, especially if you are fitting a polynomial.

95,0% confidence intervals for coefficient estimates

Standard
Parameter Estimate Error Lower Limit  |Upper Limit
CONSTANT  ]0,297684  |0,0725567 [0,154419 0,44095
NO_TA -0,225152  10,114861 -0,45195 0,00164558
SIR 0,243953 0,0196706 |0,205113 0,282793

This table shows 95,0% confidence intervals for the coefficients in the model. Confidence intervals show how precisely the
coefficients can be estimated given the amount of available data and the noise which is present.
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7 priedas. Dauginés regresijos modelio iSvedimas atgalinés iteracijos biidu

Kintamyjy jtraukimui naudojama 3,84 F reik§meé ir pasalinimui 2,71 F reikSmeé

Multiple Regression - FS
Dependent variable: FS
Independent variables:

TR_WP
WP_OF
NP_OF
NP_TA
OC_TR
AE_EP
NO_TA
LA_TR
LI_EP
AD_EP
SIR
IR_TR

Standard T
Parameter Estimate Error Statistic P-Value
CONSTANT  |-0,0785802 0,115378 -0,68107 |0,4968
OC_TR 0,411415 0,154594 2,66126 0,0086
AE _EP 0,439309 0,227874 1,92786 0,0557
LA TR -0,00267043 |0,000884801 |-3,01812 |0,0030
LI EP 0,0323491 0,0106743 3,03056 0,0029
AD EP -0,165736 0,0511452 -3,2405 0,0015
SIR 0,215399 0,0208697 10,3211 0,0000
IR_TR 0,852699 0,185031 4,60841 0,0000
Analysis of Variance
Source Sum of Squares  |Df Mean Square |F-Ratio |P-Value
Model 22,9278 7 3,2754 29,37 0,0000
Residual 17,7309 159 ]0,111515
Total (Corr.) 40,6587 166

R-squared = 56,3909 percent

R-squared (adjusted for d.f.) = 54,471 percent
Standard Error of Est. = 0,333938

Mean absolute error = 0,28465
Durbin-Watson statistic = 0,77707 (P=0,0000)
Lag 1 residual autocorrelation = 0,609147

Stepwise regression
Method: backward selection

F-to-enter: 3,84
F-to-remove: 2,71

Step 0:
12 variables in the model. 154 d.f. for error.

R-squared =57,79%  Adjusted R-squared = 54,50% MSE =0,111443

Step 1:
Removing variable TR_WP with F-to-remove =0,402602

11 variables in the model. 155 d.f. for error.
R-squared = 57,68%  Adjusted R-squared = 54,68% MSE =0,111013

Step 2:
Removing variable NO_TA with F-to-remove =0,831841

10 variables in the model. 156 d.f. for error.
R-squared = 57,45%  Adjusted R-squared = 54,72% MSE = 0,110893

Step 3:



Removing variable NP_TA with F-to-remove =1,09153
9 variables in the model. 157 d.f. for error.
R-squared = 57,15%  Adjusted R-squared = 54,70% MSE = 0,110958

Step 4:
Removing variable WP_OF with F-to-remove =0,911602

8 variables in the model. 158 d.f. for error.
R-squared = 56,91%  Adjusted R-squared = 54,72% MSE = 0,110896

Step 5:

Removing variable NP_OF with F-to-remove =1,8873

7 variables in the model. 159 d.f. for error.

R-squared = 56,39%  Adjusted R-squared = 54,47% MSE =0,111515

Final model selected.

The StatAdvisor

The output shows the results of fitting a multiple linear regression model to describe the relationship between FS and 12 independent
variables. The equation of the fitted model is

FS =-0,0785802 + 0,411415*OC_TR + 0,439309*AE_EP - 0,00267043*LA_TR + 0,0323491*L1_EP - 0,165736*AD_EP +
0,215399*SIR + 0,852699*IR_TR

Since the P-value in the ANOVA table is less than 0,05, there is a statistically significant relationship between the variables at the
95,0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 56,3909% of the variability in FS. The adjusted R-squared
statistic, which is more suitable for comparing models with different numbers of independent variables, is 54,471%. The standard
error of the estimate shows the standard deviation of the residuals to be 0,333938. This value can be used to construct prediction
limits for new observations by selecting the Reports option from the text menu. The mean absolute error (MAE) of 0,28465 is the
average value of the residuals. The Durbin-Watson (DW) statistic tests the residuals to determine if there is any significant
correlation based on the order in which they occur in your data file. Since the P-value is less than 0,05, there is an indication of
possible serial correlation at the 95,0% confidence level. Plot the residuals versus row order to see if there is any pattern that can be
seen.

In determining whether the model can be simplified, notice that the highest P-value on the independent variables is 0,0557, belonging

to AE_EP. Since the P-value is greater or equal to 0,05, that term is not statistically significant at the 95,0% or higher confidence
level. Consequently, you should consider removing AE_EP from the model.

Further ANOVA for Variables in the Order Fitted

Source Sum of Squares  [Df |Mean Square |F-Ratio |P-Value
OC_TR [1,57769 1 1,57769 14,15 0,0002
AE_EP  |0,957723 1 0,957723 8,59 0,0039
LA TR ]0,0205669 1 0,0205669 0,18 0,6682
LI_EP 0,281836 1 0,281836 2,53 0,1139
AD_EP  [2,2237 1 2,2237 19,94 0,0000
SIR 15,498 1 15,498 138,98 10,0000
IR_TR 2,36829 1 2,36829 21,24 0,0000
Model 22,9278 7

This table shows the statistical significance of each variable as it was added to the model. You can use this table to help determine
how much the model could be simplified, especially if you are fitting a polynomial.

95,0% confidence intervals for coefficient estimates

Standard
Parameter Estimate Error Lower Limit Upper Limit
CONSTANT  |-0,0785802 0,115378 -0,306451 0,14929
OC_TR 0,411415 0,154594 0,106092 0,716738
AE_EP 0,439309 0,227874 -0,0107429 0,88936
LA_TR -0,00267043  |0,000884801 |-0,00441791 |-0,000922949
LI_EP 0,0323491 0,0106743 0,0112674 0,0534308
AD EP -0,165736 0,0511452 -0,266748 -0,0647244
SIR 0,215399 0,0208697 0,174181 0,256617
IR_TR 0,852699 0,185031 0,487263 1,21814
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This table shows 95,0% confidence intervals for the coefficients in the model. Confidence intervals show how precisely the
coefficients can be estimated given the amount of available data and the noise which is present.
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8 priedas. Probit modelio iSvedimas naudojant visus 12 rodikiu

Dependent variable: FS

Factors:

TR_WP

WP_OF

NP_OF

NP_TA

OC_TR

AE_EP

NO_TA

LA_TR

LI_EP

AD_EP

SIR

IR_TR
Estimated Regression Model (Maximum Likelihood)

Standard

Parameter Estimate Error
CONSTANT  |-20,1726 12,0406
TR_WP -0,072083 0,534519
WP_OF 1,33487 1,60631
NP_OF 27,5279 16,3384
NP_TA -71,879 49,8453
OC_TR 4,182 19,5753
AE_EP 7,5262 15,0841
NO_TA -25,0724 14,0088
LA_TR -0,0486859 [0,153465
LI_EP 2,52774 2,06857
AD_EP 1,08809 3,40905
SIR 26,9832 3,563897
IR_TR -6,506 17,5757
Analysis of Deviance
Source Deviance [Df P-Value
Model 226,929 12 0,0000
Residual 0,197954 |154 |1,0000
Total (corr.) 227,127 166

Percentage of deviance explained by model = 99,9128
Adjusted percentage = 88,4655

Likelihood Ratio Tests
Factor Chi-Square  |Df [P-Value
TR_WP ]0,00392292 |1 0,9501
WP_OF ]0,0946244 1 0,7584
NP_OF |0,280987 1 0,5961
NP_TA |0,179776 1 0,6716
OC_TR ]0,00444207 |1 0,9469
AE_EP 0,0194619 1 0,8891

1

1

1

1

1

1

NO_TA ]0,658417 0,4171
LA_TR 0,0014797 0,9693
LI_EP 0,0354019 0,8508
AD_EP 0,0330372 0,8558
SIR 132,34 0,0000
IR_TR 0,0176032 0,8944
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Residual Analysis

Estimation Validation
n 167

MSE 0,00000165154
MAE 0,0142762
MAPE
ME 0,000163274
MPE

The output shows the results of fitting a probit regression model to describe the relationship between FS and 12 independent
variable(s). The equation of the fitted model is

FS = normal(eta)
where

eta =-20,1726 - 0,072083*TR_WP + 1,33487*WP_OF + 27,5279*NP_OF - 71,879*NP_TA + 4,182*OC_TR + 7,5262*AE_EP -
25,0724*NO_TA - 0,0486859*LA_TR + 2,52774*L1_EP + 1,08809*AD_EP + 26,9832*SIR - 6,506*IR_TR

Because the P-value for the model in the Analysis of Deviance table is less than 0,05, there is a statistically significant relationship
between the variables at the 95,0% confidence level. In addition, the P-value for the residuals is greater than or equal to 0,05,
indicating that the model is not significantly worse than the best possible model for this data at the 95,0% or higher confidence level.

The pane also shows that the percentage of deviance in FS explained by the model equals 99,9128%. This statistic is similar to the
usual R-Squared statistic. The adjusted percentage, which is more suitable for comparing models with different numbers of
independent variables, is 88,4655%.

In determining whether the model can be simplified, notice that the highest P-value for the likelihood ratio tests is 0,9693, belonging
to LA_TR. Because the P-value is greater or equal to 0,05, that term is not statistically significant at the 95,0% or higher confidence
level. Consequently, you should consider removing LA_TR from the model.

Chi-Square Goodness of Fit Test

Probit TRUE TRUE FALSE FALSE
Class |Interval n Observed  [Expected Observed  |Expected
1 less than -1,E200 50 0,0 0,0 50,0 50,0
2 -1,E200t0 -2,89276 (16  |0,0 0,00577184 16,0 15,9942
3 -2,89276 or greater 101 (97,0 96,992 4,0 4,00805
Total 167 (97,0 70,0

Chi-square = 0,00579075 with 1 d.f. P-value =0,939342

This test determines whether the probit model adequately fits the observed data. Because the P-value is greater than or equal to 0,05,
there is no reason to reject the adequacy of the fitted model at the 95,0% or higher confidence level.

95,09 confidence intervals for coefficient estimates

Standard

Parameter Estimate Error Lower Limit  |Upper Limit
CONSTANT  |-20,1726 12,0406 -43,9586 3,61344
TR_WP -0,072083 0,534519 |-1,12802 0,983855
WP_OF 1,33487 1,60631 -1,83838 4,50812
NP_OF 27,5279 16,3384 -4,74857 59,8043
NP_TA -71,879 49,8453 -170,348 26,5899
OC_TR 4,182 19,5753 -34,4889 42,8529
AE_EP 7,5262 15,0841 -22,2722 37,3246
NO_TA -25,0724 14,0088 -52,7467 2,60195
LA_TR -0,0486859 |0,153465 |-0,351855 0,254483
LI_EP 2,52774 2,06857 -1,5587 6,61417
AD_EP 1,08809 3,40905 -5,64645 7,82264
SIR 26,9832 3,53897 19,992 33,9744
IR_TR -6,506 17,5757 -41,2267 28,2147

This table shows 95,0% confidence intervals for the coefficients in the model. Confidence intervals show how precisely the
coefficients can be estimated given the amount of available data and the noise which is present.
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9 priedas. Probit modelio iSvedimas jtraukimo iteracijos budu

Kintamyjy jtraukimui naudojama 0,05 P-reik§meé

Dependent variable: FS

Factors:

TR_WP

WP_OF

NP_OF

NP_TA

OC_TR

AE_EP

NO_TA

LA_TR

LI_EP

AD_EP

SIR

IR_TR
Estimated Regression Model (Maximum Likelihood)

Standard

Parameter Estimate |Error
CONSTANT -18,7192 |2,77191
WP_OF -1,1606 0,377996
SIR 24,1625 3,35873
Analysis of Deviance
Source Deviance |Df P-Value
Model 222,096 2 0,0000
Residual 5,03052 164 |1,0000
Total (corr.) [227,127 166

Percentage of deviance explained by model = 97,7851
Adjusted percentage = 95,1435

Likelihood Ratio Tests

Factor Chi-Square |Df |P-Value
WP_OF ]8,21125 1 0,0042
SIR 217,479 1 0,0000

Residual Analysis

Estimation  [Validation
n 167

MSE 0,00276
MAE 0,260049
MAPE
ME 0,0146667
MPE

Stepwise factor selection
Method: forward selection
P-to-enter: 0,05
P-to-remove: 0,05

Step 0:
0 factors in the model. 166 d.f. for error.

Percentage of deviance explained = 0,00%  Adjusted percentage = 0,00%

Step 1.
Adding factor SIR with P-to-enter = 0,0

1 factors in the model. 165 d.f. for error.
Percentage of deviance explained = 94,17%  Adjusted percentage = 92,41%

Step 2:
Adding factor WP_OF with P-to-enter = 0,0041619
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2 factors in the model. 164 d.f. for error.
Percentage of deviance explained = 97,79%  Adjusted percentage = 95,14%

Final model selected.

The StatAdvisor

The output shows the results of fitting a probit regression model to describe the relationship between FS and 12 independent
variable(s). The equation of the fitted model is

FS = normal(eta)

where

eta =-18,7192 - 1,1606*WP_OF + 24,1625*SIR

Because the P-value for the model in the Analysis of Deviance table is less than 0,05, there is a statistically significant relationship
between the variables at the 95,0% confidence level. In addition, the P-value for the residuals is greater than or equal to 0,05,
indicating that the model is not significantly worse than the best possible model for this data at the 95,0% or higher confidence level.
The pane also shows that the percentage of deviance in FS explained by the model equals 97,7851%. This statistic is similar to the
usual R-Squared statistic. The adjusted percentage, which is more suitable for comparing models with different numbers of
independent variables, is 95,1435%.

In determining whether the model can be simplified, notice that the highest P-value for the likelihood ratio tests is 0,0042, belonging

to WP_OF. Because the P-value is less than 0,05, that term is statistically significant at the 95,0% confidence level. Consequently,
you probably don't want to remove any variables from the model.

Chi-Square Goodness of Fit Test

Probit TRUE TRUE FALSE FALSE
Class |Interval n Observed |Expected Observed  |Expected
1 less than -1,E200 45 0,0 0,0 45,0 45,0
2 -1,E200t0-1,83389 (21 0,0 0,0992064 21,0 20,9008
3 -1,83389 or greater 101 (97,0 96,8612 4,0 4,13878
Total 167 (97,0 70,0

Chi-square = 0,10453 with 1 d.f. P-value = 0,74646

This test determines whether the probit model adequately fits the observed data. Because the P-value is greater than or equal to 0,05,
there is no reason to reject the adequacy of the fitted model at the 95,0% or higher confidence level.

95,0% confidence intervals for coefficient estimates

Standard
Parameter Estimate [Error Lower Limit  [Upper Limit
CONSTANT  |-18,7192 [2,77191 -24,1925 -13,246
WP_OF -1,1606 0,377996 |-1,90697 -0,414231
SIR 24,1625  [3,35873 17,5305 30,7944

This table shows 95,0% confidence intervals for the coefficients in the model. Confidence intervals show how precisely the
coefficients can be estimated given the amount of available data and the noise which is present.
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10 priedas. Probit modelio iSvedimas atgalinés iteracijos biidu

Kintamyjy jtraukimui naudojama 0,05 P-reik§mé

Estimated Regression Model (Maximum Likelihood)

Standard
Parameter Estimate [Error
CONSTANT -23,6301 |3,46488
NP_OF 7,91905 1,98817
NO TA -12,3498 |5,42431
SIR 33,9828 3,35468
Analysis of Deviance
Source Deviance |[Df P-Value
Model 225,237 3 0,0000
Residual 1,88991 163 |1,0000
Total (corr.) 227,127 166

Percentage of deviance explained by model = 99,1679
Adjusted percentage = 95,6456

Likelihood Ratio Tests
Factor Chi-Square |Df [P-Value

NP_OF 6,03681 1 0,0140
NO TA [5,15612 1 0,0232
SIR 209,057 1 0,0000
Residual Analysis

Estimation Validation
n 167

MSE 0,000384174
MAE 0,131343

MAPE
ME 0,015634
MPE

Stepwise factor selection
Method: backward selection
P-to-enter: 0,05
P-to-remove: 0,05

Step 0:
12 factors in the model. 154 d.f. for error.

Percentage of deviance explained = 99,91%  Adjusted percentage = 88,47%

Step 1.
Removing factor LA_TR with P-to-remove = 0,969315

11 factors in the model. 155 d.f. for error.
Percentage of deviance explained = 99,91%  Adjusted percentage = 89,35%

Step 2:
Removing factor TR_WP with P-to-remove = 0,948544

10 factors in the model. 156 d.f. for error.
Percentage of deviance explained = 99,91%  Adjusted percentage = 90,22%

Step 3:
Removing factor OC_TR with P-to-remove = 0,943329

9 factors in the model. 157 d.f. for error.
Percentage of deviance explained = 99,91%  Adjusted percentage = 91,10%

Step 4:
Removing factor IR_TR with P-to-remove = 0,865019

8 factors in the model. 158 d.f. for error.
Percentage of deviance explained = 99,90%  Adjusted percentage = 91,97%
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Step 5:
Removing factor LI_EP with P-to-remove = 0,898654
7 factors in the model. 159 d.f. for error.
Percentage of deviance explained = 99,89%  Adjusted percentage = 92,84%

Step 6:
Removing factor AE_EP with P-to-remove = 0,795503

6 factors in the model. 160 d.f. for error.
Percentage of deviance explained = 99,86%  Adjusted percentage = 93,69%

Step 7:
Removing factor AD_EP with P-to-remove = 0,745413
5 factors in the model. 161 d.f. for error.
Percentage of deviance explained = 99,81%  Adjusted percentage = 94,53%

Step 8:
Removing factor WP_OF with P-to-remove = 0,363922
4 factors in the model. 162 d.f. for error.
Percentage of deviance explained = 99,45%  Adjusted percentage = 95,05%

Step 9:
Removing factor NP_TA with P-to-remove = 0,423986

3 factors in the model. 163 d.f. for error.
Percentage of deviance explained = 99,17%  Adjusted percentage = 95,65%
Final model selected.

The output shows the results of fitting a probit regression model to describe the relationship between FS and 12 independent
variable(s). The equation of the fitted model is

FS = normal(eta)

where

eta = -23,6301 + 7,91905*NP_OF - 12,3498*NO_TA + 33,9828*SIR

Because the P-value for the model in the Analysis of Deviance table is less than 0,05, there is a statistically significant relationship
between the variables at the 95,0% confidence level. In addition, the P-value for the residuals is greater than or equal to 0,05,
indicating that the model is not significantly worse than the best possible model for this data at the 95,0% or higher confidence level.
The pane also shows that the percentage of deviance in FS explained by the model equals 99,1679%. This statistic is similar to the
usual R-Squared statistic. The adjusted percentage, which is more suitable for comparing models with different numbers of
independent variables, is 95,6456%.

In determining whether the model can be simplified, notice that the highest P-value for the likelihood ratio tests is 0,0232, belonging

to NO_TA. Because the P-value is less than 0,05, that term is statistically significant at the 95,0% confidence level. Consequently,
you probably don't want to remove any variables from the model.

Chi-Square Goodness of Fit Test

Probit TRUE TRUE FALSE FALSE
Class |Interval n Observed |Expected Observed  |Expected
1 less than -1,E200 51 0,0 0,0 51,0 51,0
2 -1,E200 to -2,04745 15 0,0 0,0219212 |15,0 14,9781
3 -2,04745 or greater 101 97,0 96,9423 4,0 4,05774
Total 167 (97,0 70,0

Chi-square = 0,0228093 with 1 d.f. P-value = 0,879954

This test determines whether the probit model adequately fits the observed data. Because the P-value is greater than or equal to
0,05, there is no reason to reject the adequacy of the fitted model at the 95,0% or higher confidence level.
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11 priedas. Logit modelio iSvedimas naudojant visus 12 rodikiu

Logistic Regression - FS
Dependent variable: FS (Finansinis stabilumas)
Factors:

TR_WP (Aktuariniai atidéjiniai)

WP_OF (Kapitalas)

NP_OF (Valdymas)

NP_TA (Pelningumas)

OC_TR (Aktuariniai atidéjiniai)

AE_EP (Perdraudimas)

NO_TA (Turtas)

LA_TR (Likvidumas)
LI_EP (Perdraudimas)
AD_EP (Valdymas)
SIR (Kapitalas)
IR_TR (Pelningumas)

Estimated Regression Model (Maximum Likelihood)

Standard  |Estimated
Parameter Estimate Error QOdds Ratio
CONSTANT -52,7511 60,484
TR_WP -0,193487 |3,2039 0,82408
WP_OF 3,63421 8,57337 37,8718
NP_OF 72,5441 84,1694 3,20261E31
NP _TA -189,716 258,298 4,04973E-83
OC TR 9,57918 98,353 14460,5
AE_EP 18,5032 74,0069 1,08597E8
NO TA -67,4862 71,4313 4,91054E-30
LA TR -0,167898 |0,697104 (0,84544
LI EP 6,76385 9,53131 865,968
AD EP 3,21244 18,1168 24,8395
SIR 71,5611 16,2139 1,19837E31
IR_ TR -16,0184 90,0766 1,10487E-7
Analysis of Deviance
Source Deviance Df P-Value
Model 227,083 12 0,0000
Residual 0,0439586 154 |1,0000
Total (corr.) 227,127 166

Percentage of deviance explained by model = 99,9806
Adjusted percentage = 88,5333

Likelihood Ratio Tests

Factor Chi-Square Df [P-Value
TR_WP ]0,00062051 1 0,9801
WP_OF ]0,0149134 1 0,9028
NP_OF  |0,0484031 1 0,8259
NP_TA  |0,0321346 1 0,8577
OC_TR ]0,000791336 |1 0,9776
AE_EP 0,00318242 1 0,9550
NO_TA |-1#IND 1 1,0000
LA_TR ]0,000260401 |1 0,9871
LI_EP 0,00634572 1 0,9365
AD_EP  |0,00604553 1 0,9380
SIR 132,116 1 0,0000
IR_TR 0,00267889 1 0,9587
Residual Analysis

Estimation Validation
n 167
MSE 2,53166E-9
MAE 0,00319357
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MAPE

ME

0,0000877525

MPE

The output shows the results of fitting a logistic regression model to describe the relationship between FS and 12 independent

variable(s). The equation of the fitted model is

FS = exp(eta)/(1+exp(eta))

where

eta =-52,7511 - 0,193487*TR_WP + 3,63421*WP_OF + 72,5441*NP_OF - 189,716*NP_TA + 9,57918*OC_TR +

18,5032*AE_EP - 67,4862*NO_TA - 0,167898*LA_TR + 6,76385*LI_EP + 3,21244*AD_EP + 71,5611*SIR - 16,0184*IR_TR

Because the P-value for the model in the Analysis of Deviance table is less than 0,05, there is a statistically significant relationship

between the variables at the 95,0% confidence level. In addition, the P-value for the residuals is greater than or equal to 0,05,

indicating that the model is not significantly worse than the best possible model for this data at the 95,0% or higher confidence level.

The pane also shows that the percentage of deviance in FS explained by the model equals 99,9806%. This statistic is similar to the

usual R-Squared statistic. The adjusted percentage, which is more suitable for comparing models with different numbers of

independent variables, is 88,5333%.

In determining whether the model can be simplified, notice that the highest P-value for the likelihood ratio tests is 1,0000, belonging
to NO_TA. Because the P-value is greater or equal to 0,05, that term is not statistically significant at the 95,0% or higher confidence
level. Consequently, you should consider removing NO_TA from the model.

Chi-Square Goodness of Fit Test

Logit TRUE TRUE FALSE FALSE
Class |Interval n Observed  [Expected Observed  [Expected
1 less than -41,9417 33 10,0 1,0947E-18  [33,0 33,0
2 -41,9417 to -7,55729 33 10,0 0,00167902 33,0 32,9983
3 -7,55729 or greater 101 |97,0 96,9977 4,0 4,00226
Total 167 |97,0 70,0

Chi-square = 0,00168044 with 1 d.f. P-value =0,967301

This test determines whether the logistic function adequately fits the observed data. Because the P-value is greater than or equal to

0,05, there is no reason to reject the adequacy of the fitted model at the 95,0% or higher confidence level.

Prediction Performance - Percent Correct

Cutoff [TRUE FALSE Total

0,0 100,00 0,00 58,08

0,05 100,00 100,00 100,00
0,1 100,00 100,00 100,00
0,15 100,00 100,00 100,00
0,2 100,00 100,00 100,00
0,25 100,00 100,00 100,00
0,3 100,00 100,00 100,00
0,35 100,00 100,00 100,00
04 100,00 100,00 100,00
0,45 100,00 100,00 100,00
0,5 100,00 100,00 100,00
0,55 100,00 100,00 100,00
0,6 100,00 100,00 100,00
0,65 100,00 100,00 100,00
0,7 100,00 100,00 100,00
0,75 100,00 100,00 100,00
0,8 100,00 100,00 100,00
0,85 100,00 100,00 100,00
0,9 100,00 100,00 100,00
0,95 100,00 100,00 100,00
1,0 75,26 100,00 85,63

Predictions for FS
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Observed |Fitted |Lower 95,0% [Upper 95,0%
Row |Value Value |Conf. Limit Conf. Limit

This table shows a summary of the prediction capability of the fitted model. First, the model is used to predict the response using the
information in each row of the data file. If the predicted value is larger than the cutoff, the response is predicted to be TRUE. If the
predicted value is less than or equal to the cutoff, the response is predicted to be FALSE. The table shows the percent of the
observed data correctly predicted at various cutoff values. For example, using a cutoff equal to 0,05, 100,0% of all TRUE responses
were correctly predicted, while 100,0% of all FALSE responses were correctly predicted, for a total of 100,0%. Using the cutoff
value which maximizes the total percentage correct may provide a good value to use for predicting additional individuals.

Also shown in the table are the observed and predicted values of FS for each row of the data file which contains complete data for the
factors in the model. 95,0% confidence intervals for the true mean proportion corresponding to each row are also shown. To make
predictions at other combinations, add additional rows to the data file with information on the factors but leave the cell for the
dependent variable empty. When you return to this pane, predictions for the new rows will be added to the output.

Plot of Fitted Model
with 95,0% confidence limits
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12 priedas. Logit modelio iSvedimas jtraukimo iteracijos budu

Logistic Regression - FS
Dependent variable: FS (Finansinis stabilumas)
Factors:

TR_WP (Aktuariniai atidéjiniai)

WP_OF (Kapitalas)

NP_OF (Valdymas)

NP_TA (Pelningumas)

OC_TR (Aktuariniai atidéjiniai)

AE_EP (Perdraudimas)

NO_TA (Turtas)

LA_TR (Likvidumas)

LI_EP (Perdraudimas)

AD_EP (Valdymas)

SIR (Kapitalas)

IR_TR (Pelningumas)

Estimated Regression Model (Maximum Likelihood)

Standard |Estimated
Parameter Estimate |Error QOdds Ratio
CONSTANT -45,888 11,3235
WP_OF -2,66185 |0,885238 |0,0698187
SIR 59,5321 14,6447 7,15248E25
Analysis of Deviance
Source Deviance |Df P-Value
Model 222,097 2 0,0000
Residual 5,02999 164 |1,0000
Total (corr.) [227,127 166

Percentage of deviance explained by model = 97,7854
Adjusted percentage = 95,1437

Likelihood Ratio Tests

Factor Chi-Square |Df |P-Value
WP_OF |8,72893 1 0,0031
SIR 217,515 1 0,0000

Residual Analysis
Estimation Validation
n 167

MSE 0,00104378
MAE 0,370909
MAPE
ME -0,0105497
MPE

Stepwise factor selection
Method: forward selection
P-to-enter: 0,05
P-to-remove: 0,05

Step 0:
0 factors in the model. 166 d.f. for error.

Percentage of deviance explained = 0,00%  Adjusted percentage = 0,00%

Step 1.
Adding factor SIR with P-to-enter = 0,0

1 factors in the model. 165 d.f. for error.
Percentage of deviance explained = 93,94%  Adjusted percentage = 92,18%



Step 2:
Adding factor WP_OF with P-to-enter = 0,00313094

2 factors in the model. 164 d.f. for error.
Percentage of deviance explained = 97,79%  Adjusted percentage = 95,14%
Final model selected.

The output shows the results of fitting a logistic regression model to describe the relationship between FS and 12 independent
variable(s). The equation of the fitted model is

FS = exp(eta)/(1+exp(eta))

where

eta = -45,888 - 2,66185*WP_OF + 59,5321*SIR

Because the P-value for the model in the Analysis of Deviance table is less than 0,05, there is a statistically significant relationship
between the variables at the 95,0% confidence level. In addition, the P-value for the residuals is greater than or equal to 0,05,
indicating that the model is not significantly worse than the best possible model for this data at the 95,0% or higher confidence level.
The pane also shows that the percentage of deviance in FS explained by the model equals 97,7854%. This statistic is similar to the
usual R-Squared statistic. The adjusted percentage, which is more suitable for comparing models with different numbers of
independent variables, is 95,1437%.

In determining whether the model can be simplified, notice that the highest P-value for the likelihood ratio tests is 0,0031, belonging

to WP_OF. Because the P-value is less than 0,05, that term is statistically significant at the 95,0% confidence level. Consequently,
you probably don't want to remove any variables from the model.

Chi-Square Goodness of Fit Test

Logit TRUE TRUE FALSE FALSE
Class |Interval n Observed |Expected Observed |Expected
1 less than -29,1967 33 0,0 33,0 33,0
2 -29,1967 to -3,86875 33 |0,0 0,0737234 [33,0 32,9263
3 -3,86875 or greater 101 [97,0 96,9262 4,0 4,07383
Total 167 97,0 70,0

Chi-square = 0,0752825 with 1 d.f. P-value = 0,783795

This test determines whether the logistic function adequately fits the observed data. Because the P-value is greater than or equal to
0,05, there is no reason to reject the adequacy of the fitted model at the 95,0% or higher confidence level.

95,0% confidence intervals for coefficient estimates

Standard
Parameter Estimate [Error Lower Limit  [Upper Limit
CONSTANT  |-45,888 11,3235 -68,2467 -23,5293
WP_OF -2,66185 [0,885238  |-4,40979 -0,913917
SIR 59,6321  [14,6447 30,6156 88,4486

95,09 confidence intervals for odds ratios

Parameter |Estimate Lower Limit  [Upper Limit
WP_OF 0,0698187 0,0121577 0,400951
SIR 7,15248E25 [1,97775E13  |2,58667E38

This table shows 95,0% confidence intervals for the coefficients in the model. Confidence intervals show how precisely the
coefficients can be estimated given the amount of available data and the noise which is present. Also shown are confidence intervals
for the odds ratios. The odds ratio equals the inverse natural logarithm of the coefficient and shows the proportional change in the
response variable as the independent variable is increased by 1 unit.

Prediction Performance - Percent Correct

Cutoff [TRUE FALSE Total
0,0 100,00 0,00 58,08
0,05 100,00 95,71 98,20
0,1 100,00 97,14 98,80
0,15 100,00 98,57 99,40
0,2 100,00 98,57 99,40
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0,25 98,97 98,57 98,80

0,3 98,97 98,57 98,80

0,35 98,97 98,57 98,80

0,4 98,97 98,57 98,80

0,45 98,97 98,57 98,80

0,5 98,97 100,00 99,40

0,55 98,97 100,00 99,40

0,6 98,97 100,00 99,40

0,65 98,97 100,00 99,40

0,7 98,97 100,00 99,40

0,75 98,97 100,00 99,40

0,8 98,97 100,00 99,40

0,85 98,97 100,00 99,40

0,9 98,97 100,00 99,40

0,95 98,97 100,00 99,40

1,0 72,16 100,00 83,83

Predictions for FS

Observed  [Fitted |Lower 95,0% [Upper 95,0%

Row |Value Value |Conf. Limit Conf. Limit

This table shows a summary of the prediction capability of the fitted model. First, the model is used to predict the response using the
information in each row of the data file. If the predicted value is larger than the cutoff, the response is predicted to be TRUE. If the
predicted value is less than or equal to the cutoff, the response is predicted to be FALSE. The table shows the percent of the
observed data correctly predicted at various cutoff values. For example, using a cutoff equal to 0,15, 100,0% of all TRUE responses
were correctly predicted, while 98,5714% of all FALSE responses were correctly predicted, for a total of 99,4012%. Using the
cutoff value which maximizes the total percentage correct may provide a good value to use for predicting additional individuals.

Also shown in the table are the observed and predicted values of FS for each row of the data file which contains complete data for the
factors in the model. 95,0% confidence intervals for the true mean proportion corresponding to each row are also shown. To make
predictions at other combinations, add additional rows to the data file with information on the factors but leave the cell for the
dependent variable empty. When you return to this pane, predictions for the new rows will be added to the output.

FS

Plot of Fitted Model
with 95,0% confidence limits
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OC_TR=0,354251
AE_EP=0,305868
NO_TA=0,481377
LA_TR=5,92419
LI_EP=0,661557
AD_EP=0,651078
SIR=1,60497
IR_TR=0,159401
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13 priedas. Logit modelio iSvedimas atgalinés iteracijos biidu

Logistic Regression - FS
Dependent variable: FS (Finansinis stabilumas)
Factors:

TR WP (Aktuariniai atidéjiniai)

WP_OF (Kapitalas)

NP_OF (Valdymas)

NP_TA (Pelningumas)

OC_TR (Aktuariniai atidéjiniai)

AE_EP (Perdraudimas)

NO_TA (Turtas)

LA_TR (Likvidumas)

LI_EP (Perdraudimas)

AD_EP (Valdymas)

SIR (Kapitalas)

IR_TR (Pelningumas)

Estimated Regression Model (Maximum Likelihood)

Standard |Estimated
Parameter Estimate |Error Odds Ratio
CONSTANT -76,8062 14,4029
NP_OF 27,2618 7,54874 6,91245E11
NO TA -40,2968 [20,3535 3,15722E-18
SIR 111,307 14,9743 2,18736E48
Analysis of Deviance
Source Deviance |Df P-Value
Model 226,767 3 0,0000
Residual 0,359544 |163 |1,0000
Total (corr.) [227,127 166

Percentage of deviance explained by model = 99,8417
Adjusted percentage = 96,3194

Likelihood Ratio Tests

Factor Chi-Square |Df [P-Value
NP_OF 7,88369 1 0,0050
NO TA |7,02686 1 0,0080
SIR 210,713 1 0,0000
Residual Analysis

Estimation Validation

n 167

MSE 0,0000013317
MAE 0,0313576
MAPE
ME 0,0000178252
MPE

Stepwise factor selection
Method: backward selection
P-to-enter: 0,05
P-to-remove: 0,05

Step 0:
12 factors in the model. 154 d.f. for error.

Percentage of deviance explained = 99,98%  Adjusted percentage = 88,53%

Step 1:
Removing factor NO_TA with P-to-remove = 1,0

11 factors in the model. 155 d.f. for error.
Percentage of deviance explained = 0,01%  Adjusted percentage = 0,01%



Step 2:

Removing factor IR_TR with P-to-remove = 1,0

10 factors in the model. 156 d.f. for error.
Percentage of deviance explained = 0,01%

Step 3:
Removing factor SIR with P-to-remove = 1,0

9 factors in the model. 157 d.f. for error.
Percentage of deviance explained = 27,67%

Step 4.

Adjusted percentage =

Adjusted percentage =

Removing factor LA_TR with P-to-remove = 0,535049

8 factors in the model. 158 d.f. for error.
Percentage of deviance explained = 27,50%

Step 5:

Adjusted percentage =

Removing factor NP_TA with P-to-remove = 0,296533

7 factors in the model. 159 d.f. for error.
Percentage of deviance explained = 27,02%

Step 6:

Adjusted percentage =

Removing factor AD_EP with P-to-remove = 0,335903

6 factors in the model. 160 d.f. for error.
Percentage of deviance explained = 26,62%

Step 7:

Adjusted percentage =

Removing factor AE_EP with P-to-remove = 0,119896

5 factors in the model. 161 d.f. for error.
Percentage of deviance explained = 25,55%

Step 8:

Adjusted percentage =

Removing factor WP_OF with P-to-remove = 0,0576374

4 factors in the model. 162 d.f. for error.
Percentage of deviance explained = 23,96%

Step 9:
Adding factor SIR with P-to-enter = 0,0

5 factors in the model. 161 d.f. for error.
Percentage of deviance explained = 97,19%

Step 10:

Adjusted percentage =

Adjusted percentage =

Removing factor LI_EP with P-to-remove = 0,761419

4 factors in the model. 162 d.f. for error.
Percentage of deviance explained = 97,15%

Step 11:

Adjusted percentage =

Removing factor OC_TR with P-to-remove = 0,467367

3 factors in the model. 163 d.f. for error.
Percentage of deviance explained = 96,92%

Step 12:

Adjusted percentage =

Removing factor TR_WP with P-to-remove = 0,534383

2 factors in the model. 164 d.f. for error.
Percentage of deviance explained = 96,75%

Step 13:

Adjusted percentage =

Adding factor NO_TA with P-to-enter = 0,00802782

3 factors in the model. 163 d.f. for error.
Percentage of deviance explained = 99,84%

Final model selected.

The output shows the results of fitting a logistic regression model to describe the relationship between FS and 12 independent

variable(s). The equation of the fitted model is

Adjusted percentage =

0,01%

18,87%

19,58%

19,98%

20,45%

20,27%

19,56%

91,91%

92,75%

93,40%

94,11%

96,32%
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FS = exp(eta)/(1+exp(eta))

where

eta = -76,8062 + 27,2618*NP_OF - 40,2968*NO_TA + 111,307*SIR

Because the P-value for the model in the Analysis of Deviance table is less than 0,05, there is a statistically significant relationship
between the variables at the 95,0% confidence level. In addition, the P-value for the residuals is greater than or equal to 0,05,
indicating that the model is not significantly worse than the best possible model for this data at the 95,0% or higher confidence level.
The pane also shows that the percentage of deviance in FS explained by the model equals 99,8417%. This statistic is similar to the
usual R-Squared statistic. The adjusted percentage, which is more suitable for comparing models with different numbers of
independent variables, is 96,3194%.

In determining whether the model can be simplified, notice that the highest P-value for the likelihood ratio tests is 0,0080, belonging

to NO_TA. Because the P-value is less than 0,05, that term is statistically significant at the 95,0% confidence level. Consequently,
you probably don't want to remove any variables from the model.

Chi-Square Goodness of Fit Test

Logit TRUE TRUE FALSE FALSE
Class |Interval n Observed |Expected Observed |Expected
1 less than -55,7404 33 |0,0 33,0 33,0
2 -55,7404 to -5,93959 33 [0,0 0,0027502 (33,0 32,9972
3 -5,93959 or greater 101 |97,0 96,9954 4,0 4,00456
Total 167 |[97,0 70,0

Chi-square = 0,00275583 with 1 d.f. P-value = 0,958133

This test determines whether the logistic function adequately fits the observed data. Because the P-value is greater than or equal to
0,05, there is no reason to reject the adequacy of the fitted model at the 95,0% or higher confidence level.

Prediction Performance - Percent Correct

Cutoff [TRUE FALSE Total

0,0 100,00 0,00 58,08

0,05 100,00 100,00 100,00
0,1 100,00 100,00 100,00
0,15 100,00 100,00 100,00
0,2 100,00 100,00 100,00
0,25 100,00 100,00 100,00
0,3 100,00 100,00 100,00
0,35 100,00 100,00 100,00
0,4 100,00 100,00 100,00
0,45 100,00 100,00 100,00
0,5 100,00 100,00 100,00
0,55 100,00 100,00 100,00
0,6 100,00 100,00 100,00
0,65 100,00 100,00 100,00
0,7 100,00 100,00 100,00
0,75 100,00 100,00 100,00
0,8 100,00 100,00 100,00
0,85 100,00 100,00 100,00
09 100,00 100,00 100,00
0,95 100,00 100,00 100,00
1,0 89,69 100,00 94,01

Predictions for FS
Observed  [Fitted |Lower 95,0% [Upper 95,0%
Row [Value Value |Conf. Limit Conf. Limit

This table shows a summary of the prediction capability of the fitted model. First, the model is used to predict the response using the
information in each row of the data file. If the predicted value is larger than the cutoff, the response is predicted to be TRUE. If the
predicted value is less than or equal to the cutoff, the response is predicted to be FALSE. The table shows the percent of the
observed data correctly predicted at various cutoff values. For example, using a cutoff equal to 0,05, 100,0% of all TRUE responses
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were correctly predicted, while 100,0% of all FALSE responses were correctly predicted, for a total of 100,0%. Using the cutoff
value which maximizes the total percentage correct may provide a good value to use for predicting additional individuals.

Also shown in the table are the observed and predicted values of FS for each row of the data file which contains complete data for the
factors in the model. 95,0% confidence intervals for the true mean proportion corresponding to each row are also shown. To make
predictions at other combinations, add additional rows to the data file with information on the factors but leave the cell for the
dependent variable empty. When you return to this pane, predictions for the new rows will be added to the output.

Plot of Fitted Model
with 95,0% confidence limits
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14 priedas. Gauti finansinés buklés vertinimo rezultatai.

Compensa Towarzystwo

Modelis Funkcija BTA Insurance Ubezpieczeri S.A. Vienna AAS ,Gjensidige Baltic” | If P&C Insurance AS|AB ,Lietuvos UAB DK ,,PZU Seesam Insurance
Company Insurance Group filialas |UADB ,ERGO Lietuva“ |Lietuvos filialas Lietuvos filialas draudimas” Lietuva” AS
1. Tiesinés regresijos FS=-0,0591724 + 0,00670923*TR_WP + 0,0241434*WP_OF +
modelis su visais 0,231487*NP_OF - 0,473144*NP_TA + 0,500359*0C_TR +
; oo 0,405562*AE_EP - 0,141648*NO_TA - 0,00269159*LA_TR +
kintamaisiais 0,0263358*LI_EP - 0,160662*AD_EP + 0,205323*SIR + 0,835842*IR_TR 0,71 0,79 1,07 1,21 1,36 0,96 0,73 1,22
2. Tiesinés regresijos
modelis su kintamaisiais
R . R FS=0,297684 - 0,225152*NO_TA +0,243953*SIR
atrinktais jtraukimo
iteracijos badu 0,67 0,67 1,12 1,31 1,56 1,05/ 0,63 1,10
3. Tiesinésregresijos
modelis su kintagmaiiiais FS =-0,0785802 + 0,411415*OC_TR + 0,439309*AE_EP -
. . L 0,00267043*LA_TR +0,0323491*LI_EP - 0,165736*AD_EP +
atrinktais atgalinés 0,215399*SIR +0,852699*IR_TR
iteracijos bidu ! ! - 0,69 0,69 1,08 1,24 1,40 0,98 0,72 1,16
FS = normal(eta),
kur
4. Probit modelis su visais eta=-20,1726 - 0,072083*TR_WP + 1,33487*WP_OF + 27,5279*NP_OF -
Kintamaisiais 71,879*NP_TA + 4,182*0OC_TR + 7,5262*AE_EP - 25,0724*NO_TA -
0,0486859*LA_TR + 2,52774*LI_EP + 1,08809*AD_EP + 26,9832*SIR -
6,506*IR_TR 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
5. Probit modelis su FS = normal(eta),
kintamaisiais atrinktais kur
jtraukimo iteracijos biidu eta=-18,7192 - 1,160G*WP_OF + 24,1625*SIR 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
]
6. Probit modelis su FS = normal(eta),
kintamaisiais atrinktais kur
atgalinés iteracijos bidu eta =-23,6301 +7,91905"NP_OF - 12,3498"NO_TA + 33,9828"SIR 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
FS = exp(eta)/(1+exp(eta)),
kur
7. Logit modelis su visais eta = 52,7511 - 0,193487*TR_WP + 3,63421*WP_OF + 72,5441*NP_OF -
kintamaisiais 189,716*NP_TA + 9,57918*OC_TR + 18,5032*AE_EP - 67,4862*NO_TA -
0,167898*LA_TR + 6,76385%LI_EP + 3,21244*AD_EP + 71,5611*SIR -
16,0184*IR_TR 1,00 1,00! 1,00 1,00 1,00] 1,00 1,00 1,00
8. Logit modelis su FS = exp(eta)/(L+exp (eta)),
kintamaisiais atrinktais kur
jtraukimo iteracijos biidu et = -45,888 - 2,66185*WP_OF + 59,5321"SIR 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
]
FS =exp(eta)/(1+exp(eta)),
9. Logit modelis su K pleta)/( pleta))
ur
kintamaisiais atrinktais
I o I I : .,I _l eta=-76,8062 +27,2618*NP_OF - 40,2968*NO_TA +
atgalinés iteracijos badu
111,307*SIR 1,00 1,00] 1,00 1,00 1,00] 1,00! 1,00 1,00
10. Tiesinés regresijos FS=0,181904 + 0,339375*0C_TR - 0,122149*NO_TA -
modelis su visais 7 0,00197047*LA_TR + 0,0257678*LI_EP - 0,158492*AD_EP + 0,209741*SIR
CARAMELS rodikliais + 0619188"IR_TR 0,38 0,39 0,76 0,95 1,12 0,69 0,38 0,75
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