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Gomperso modelis mirtingumo prognozavimui

Santrauka

Siame darbe yra nagrinéjami Gompertz, Makeham ir Siler mirtingumo désniai. Modeliai yra
taikomi trijy valstybiy, Svedijos, Ispanijos ir Baltarusijos, vyry ir motery mirtingumo duomenims.
Randami modeliy parametry ir mirtingumo galios jverciai, skaiiuojamos vidutinés kvadratinés
paklaidos Saknys bei vidutiné likusio gyvenimo trukmé. Palyginus gautus rezultatus, nustatyta,
kad Siler désnis buvo tiksliausias, o Gompertz modelio mirtingumo galios jverciai maziausiai atitiko

stebétus duomenis.

Raktiniai zodziai : Gompertz désnis, Makeham désnis, Siler désnis, mirtingumo galia, Saknis i$

vidutinés kvadratinés paklaidos (RMSE), vidutiné likusio gyvenimo trukmeé.

Fitting of Gompertz, Makeham and Siler mortality models

Abstract

In this work, the mortality laws of Gompertz, Makeham, and Siler are fitted to the average
mortality rates of men and women in three countries: Sweden, Spain and Belarus. Estimates of
model parameters and mortality power are evaluated. The root mean square errors and average
life expectancy are calculated. The results showed that the Siler law was the most accurate, and

Gompertz model was the least consistent with the observed data.

Key words : Gompertz law of mortality, Makeham law of mortality, Siler law of mortality,

mortality rate, Root Mean Square Error (RMSE), average life expectancy.
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1. Ivadas

Mirtingumas yra nepastovus dydis, jis kinta keic¢iantis gyvenimo salygoms, politinei
situacijai bei yra skirtingas jvairioms amziaus grupéms. Stebimas mirtingumo sumazéji-
mas bei gyvenimo trukmes ilgéjimas, lémé naujy problemy atsiradima. Valstybes 1ésy sen-
atves paramai mokéti kaupimas ir paskirstymas, anuitety mokéjimas. Tikslus mirtingumo
prognozavimas yra svarbus draudimo bendroviy veiklai, pensijy fondu valdymui ir kitoms,
glaudziai su gyvenimo trukme susijusioms, finansy rinkoms.

Norint suprasti ir tinkamai vertinti skirtingus mirtingumo duomenis, svarbu zinoti pa-
grindines savokas, kurios yra pateikiamos Saltinyje (Browers.Jr.,1997). Zmogaus gyven-
imo trukmeé X yra atsitiktinis dydis ir jos pasiskirstymo funkcija yra apibréziama F(x) =

P(X < x), tada tikimybé, kad Zzmogus sulauks x mety yra:
S(z)=1—-F(z) =P(X > z),z > 0. (1.1)

Dydis S(z) yra vadinamas iSgyvenamumo funkcija. Kadangi naudojantis Sia funkcija yra
patogu isvesti kitus rodiklius, tai yra vienas pagrindiniy aktuarinés matematikos rodikliy.

Tikimybeé, kad x-metis individas iSgyvens ateinanc¢ius ¢ mety:

S(x+1)
S(x)

tada yra akivaizdu, kad tikimybeé, kad individas mirs per ateinancius t mety yra ;q, = 1—p,.

tPz =

Dar viena svarbi gyvenimo trukmeés X charakteristika yra mirtingumo galia u,. Tai dydis

nusakantis mirtingumo intensyvuma amziuje x:

d
fg = —%IDS(JI) = —

Mirtingumo modeliavimas visada buvo svarbus draudimo matematiky tyrimy objek-
tas, todél mirtingumui prognozuoti yra sudaryta daugybé skirtingu modeliy. Siame darbe
pasirinkau tirti tris gerai zinomus, Gompertz, Makeham ir Siler, modelius. Siuos mirtingumo
désnius taikysiu Svedijos, Ispanijos ir Baltarusijos istoriniy mirtingumo duomeny 1989 - 2018
m laikotarpio vidurkiui. Sj darba pradésiu trumpu pasirinkty modeliy apragymu. Tada
skaiciuosiu kiekvieno modelio parametru jvercius ir pateiksiu sumodeliuotos mirtingumo
galios ir stebéty duomeny grafikus. Geriausiai stebétus mirtingumo duomenis atitikusj mod-
elj nustatysiu naudodama Saknj is vidutinés kvadratinés paklaidos bei 6-ame skyriuje skaiéiu-

osiu vidutines likusios gyvenimo trukmeés jvercius, kiekvieno modelio prognozéms. Galiausiai,



T-ajame skyriuje pateiksiu gautus tyrimo rezultatus ir 8-ajame skyriuje pridésiu literaturos

sarasy.

2. Teorija

2.1 Gompertz modelis

Brity aktuaro B. Gompertz modelis apraso eksponentiskai didé¢jantj mirtinguma zmogui
senstant. Sio désnio x - medio mirtingumo galia, aprasyta (T'ai &Noymer,2018) saltiniuose
, turi pavidala:

fy = ae® kurx >0, 8 >0, a> 0. (2.1)

Tada nesunku suskaiciuoti, kad Gompertzo pasitlytai mirtingumo israiskai, iSgyvena-
mumo funkcija yra:

—a(eBz—l)

S(x)y=e 7 ,x>=0.

Modelio parametras o nuo zmogaus amziaus nepriklauso ir apraso bendra mirtingumo
kitima, o £ atspindinti su amziumi didéjantj mirtinguma. Modelio parametrai yra stipriai
neigiamai korealiuoti. Todél didéjant nuo amziaus priklausanciai komponentei (5, parame-
tras o mazéja ir atvirksciai. Ilgéjant gyvenimo trukmei, akivaizdu, kad pastoviai didéjancios
mirtingumo galios prielaida néra visiskai teisinga. Todél Gompertz désnis yra tikslesnis mod-
eliuojant mirtinguma nedideliame amziaus intervale. Modelio parametry jverciai gaunami is

stebéjimuy (istoriniy) duomeny. Taigi parametry jveréiai priklauso nuo stebimos kohortos.

2.2 Makeham modelis

Makeham skirstinys yra Gompertz désnio modifikacija, todél kartais yra vadinamas Gom-
pertz - Makeham mirtingumo modeliu. Matematikas W.Makeham (1860 m) mirtingumo

galios funkcija (2.1) papildé konstanta ~:
Mz = aeﬁw +fy? kur Oé7ﬁ > 077 2 _67

tada iSgyvenamumo funkcija S(z):

Konstanta v nuo amziaus nepriklauso ir atspindi su senéjimo procesu nesusijusias mir-

tis: nelaimingus atsitikimus, kritines ligas ir panasiai. Parametras ~ jgija salyginai mazas



reikSmes ir prognozuoja didesnj mirtinguma jauname amziuje. Taciau su didéjanc¢iu zmogaus

amziumi si tendencija iSnyksta ir beveik nesiskiria nuo Gompertzo désnio.

2.3 Siler modelis

Siler isgyvenamumo modelis yra sudarytas is triju daliy, aprasanciy skirtingy amziaus

grupiy mirtinguma, modelis yra aprasytas (Engelman, Caswell, &Agree,2014):

—biz Pz

My = Q1€ —+ a9 + age

Isgyvenamumo funkcija siuo atveju yra:
S(x) = e P (1me ) gmanw FFA=B) s

Pirmoji modelio dalis a;e™'* modeliuoja exsponentiskai mazéjancia mirtingumo galia.
Tokia tendencija yra budinga 0 - 10 amziaus vaikams, naujagimiy mirtingumas yra palyginti
aukstas ir su kiekvienais metais mazéja. Antroji modelio dalis, konstanta as, atspindi nuo
amziaus nepriklausantj mirtinguma biidinga 20 - 40 mety individams , o trecioji dalis aze?*,
kaip ir abiejy auksciau aprasSyty modeliy atveju, atspindi su amziumi didéjantj mirtinguma.
Sios trys dalys yra nepriklauomos ir kartu atspindi viso Zmogaus gyvenimo mirtinguma.
Taigi modelio parametrai (ay, as, a3) nuo amziaus nepriklauso, bet nusako mirtingumo lygi
jauname amziuje, senstant ir bendra lygi. Nuo amziaus priklausantys parametrai (31, fs)

nusako mirtingumo kreiveés mazéjimg jaunystéje, bei mirtingumo didéjima senstant.

3. Duomenys ir jy charakteristikos

Pasirinkty modeliy tyrimui yra naudojami duomenys is pasaulinés mirtingumo duomeny
bazés (angl. Human Mortality Database, www.mortality.org). Sioje interneto svetainéje yra
pateikiami 41 Saliy istoriniai mirtingumo duomenys vyrams, moterims ir bendrai. Human
Mortality Database pateikiami duomenys yra aukstos kokybés, jie surenkami laikantis nus-
tatyty standarty. Taigi, duomeny bazé yra tinkama skirtingy populiacijy palyginimui.

Darbe pasirinkau nagrinéti trijy Saliy (Svedijos, Ispanijos ir Baltarusijos) 1989 - 2018
m. demografinius duomenis 0 - 100+ amziaus gyventojams. Mirtingumo galia, vyrams ir

moterims atskirai, skai¢iuosiu naudodama tokia formule:

d,
fy = =%, 2=0,1,..., 110, (3.1)

Y
x



¢ia L, yra matuojama individy nugyventais metais ir nurodo grupés, kuri yra atvira
mirties rizikai dydj, o d, yra [z;x + 1] intervale mirusiy individy skaicius.
Kadangi nagrinéjami mirtingumo modeliai yra stacionarus, tai toliau nagrinésiu 1989 -
2018 m. mirtingumo galios vidurkj, apskaiciuota pagal formule:
1 30

y = — vt =0,1,..,110. 3.2
i 3ot:1“’t T (3.2)

Pazvelgus | vidutinés mirtingumo galios (3.1) grafikus, pastebima santykinai didesné
mirtingumo norma 0 - 10 amziaus asmenims. Dar galime pastebéti padidéjusj mirtinguma
20 - 30 amziaus intervale. Ir nuo apytiksliai 30-y gyvenimo mety pastebima tolygiai didéjanti
mirtinguma su nezymiais pakitimais.
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pav. 3.1: Vidutiné vyry ir motery mirtingumo galia



4. Pasirinkty modeliy taikymas

Tyrimui atlikti naudojau programa R ir Sios programos paketa MortalityLaws, aprasyta
(Pascariu &Canudas — Romo,2017) saltinyje. Mirtingumo galia apskaiciavau pagal for-
mule (3.1) ir kiekvienos Salies vidutine mirtingumo galia radau pagal (3.2) formule. Modeliy
parametry jverciy radimui ir mirtingumo galios prognozavimui naudoju funkcija MortalityLaw.
Naudojantis Sia funkcija galima pasirinkti, viena iS daugiau nei 27 jau aprasyty, mirtingumo
prognozavimo modeliy. [verc¢iy optimizavimo metodas yra parenkamas automatiskai. Prik-
lausomai nuo modelio sudétingumo yra taikomas vienas is $iy metody: Nelder-Mead, PORT
ar Levenberg-Marquardt algoritmas. Geriausiai, kiekvieno modelio, mirtingumo prognozei

(i, rasti bus optimizuojama paklaidy funkcija:

L(z) = m(’”) ¢ =0,1,..,110.

€T
Pirmiausiai randame Gompertz modelio parametry (o, 3) jvercius, tiriamy Saliy (Svedi-
jos, Baltarusijos, Ispanijos) moterims ir vyrams. Gauti jverCiai yra pateikiami lenteléje

zemiau.

Vyrai Moterys

Svedija (0.00006,0.08725) | (0.00003,0.08944)
Ispanija (0.00009,0.08217) | (0.00004, 0.08629)
Baltarusija | (0.00030,0.07514) | (0.00009,0.08227)

Lentelé 1: Gompertz p,(c, 5) modelio parametry jverciai

Tada nubraizome stebéty reiksSmiy ir sumodeliuotos mirtingumo galios grafikus. IS 4.1 ir
4.2 grafiky pastebime, kad Gompertz modelio atveju log(f,) yra tiesiné funkcija, ir geriausiai

atitinka Baltarusijos gyventojy mirtinguma.
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pav. 4.2: Vyru stebétos log(u,) ir Gompertz modelio prognozés palyginimas

Antra, surandame Makeham modelio (a, 3, 7) parametry jvercius. Gauti jverciai pateiki-

ami 2 lenteléje.

Vyrai

Moterys

Svedija

(0.00002, 0.10025, 0.00016)

(0.00001, 0.10886,0.00013)

Ispanija

(0.00004, 0.09320, 0.00020)

(0.00001, 0.11050, 0.00017)

Baltarusija

(0.00025,0.07764,0.00015)

(0.00002, 0.09665, 0.00025)

Lentelé 2: Makeham p, (v, 8,7) modelio parametrai



Pazvelgus i 4.3 ir 4.4 grafikus, pastebime, kad Makeham modelis geriau nei Gompertz
atitinka 20 - 100 m amziaus motery vidutinj mirtinguma, ir 40 - 100 m. vyry mirtinguma.
Taciau visiSkai neatsizvelgia | mazéjantj naujagimiy mirtinguma, visose Salyse pastebima 0

- 10 m. amziaus asmenims.
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pav. 4.4: Vyru stebétos log(u,) ir Makeham modelio prognozés palyginimas



Galiausiai, apskai¢iuojame Siler mirtingumo modelio (ay.cv, as, f1, 52) parametry jvercius.

Gauti parametrai pateikiami 3 ir 4 lentelése.

Siler(a1, a2, as, f1, f2)
Svedija (0.00353, 2.95592, 0.00009, 0.00003, 0.09731)
Ispanija (0.00367, 3.05478,0.00011, 0.00005, 0.091 16)

Baltarusija | (0.00860, 13.94861,0.00001,0.00029, 0.07680)

Lentelé 3: Siler p, (a1, as, as, B1, f2) modelio parametrai vyry duomenims

Siler(a1, a2, as, f1, f2)
Svedija (0.00292,2.78041, 0.00010, 0.00001, 0.10709)
Ispanija (0.00346, 2.27742,0.00008, 0.00002, 0.097403)

Baltarusija | (0.00416,1.69932,0.00016, 0.00004, 0.09449)

Lentelé 4: Siler u,(aq, as, as, f1, f2) modelio parametrai motery duomenims

Pazvelgus i Svedijos, Ispanijos ir Baltarusijos sumodeliuoty ir tikry reiksmiy grafikus
(pav. 4.5 ir 4.6), galima pastebéti, kad Siler modelis, geriau nei kiti, atitiko 0 - 10 m. vaiky
mirtinguma. Ir nors Siler désnis, neatsizvelgia j mirtingumo galios Suolj 20 - 30 m. intervale,

yra akivaizdu, kad sis modelis geriausiai atitiko stebétus duomenis.
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pav. 4.5: Moteru stebétos log(u,) ir Siler modelio prognozés palyginimas
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pav. 4.6: Vyru stebétos log(j,) ir Siler modelio prognozés palyginimas

5. Pasirinkty modeliy palyginimas

Tinkamiausio modelio nustatymui bei palyginimui naudosiu Saknj i$ vidutinés kvadrat-
inés paklaidos RMSE (angl. Root Mean Square Error). Sis dydis parodys modelio prognoziy
tiksluma, tai yra kaip modelio prognozuotos reikSmeés atitinka realiai stebétas reikSmes. Kuo

mazesné Saknis i$ vidutinés kvadratinés paklaidos, tuo modelio prognozé yra tikslesneé:

1 Lo
RMSE = J Th ;:jo(ﬂx — Ha)?

Vyry ir motery mirtingumo galios prognozés RMSE yra pateiktas 5 lenteléje. Palygi-
nus Sios lentelés duomenis, yra akivaizdu, kad Silerio modelis tiksliausiai atitiko motery ir
vyry mirtingumo galig, o prasciausiai stebéta mirtingumo galiag modeliavo Gompertzo désnis.
Gompertz modelio atveju prognoziy paklaidy vidurkis yra 0,549182, Makeham - 0,390015,
Siler - 0,236568. Dar galime pastebéti, kad Gompertz désnis geriausiai prognozavo Baltarusi-
joje gyvenané¢iy vyry mirtingumo galiag, Makeham dénis geriausiai atitiko Svedijos motery

reiksmes, o Siler désnis buvo tiksliausias tiriant Baltarusijos motery mirtingumo galia.
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Svedija Baltarusija Ispanija

Vyrai Moterys Vyrai Moterys Vyrai Moterys

Gompertz | 0.5507819 | 0.6112377 | 0.4367792 | 0.5368239 | 0.4865100 | 0.6729575

Makeham | 0.4282905 | 0.3613435 | 0.4290630 | 0.3685141 | 0.3835982 | 0.3692792

Siler 0.2982078 | 0.1804675 | 0.2978034 | 0.1485464 | 0.2313777 | 0.2630060

Lentele 5: Mirtingumo galios prognozés RMSE

Taip pat, palyginus vyry ir motery prognoziy paklaidy vidurkius matome, kad Makeham

ir Siler modeliai buvo tikslesni motery mirtingumo duomenims, o Gompertz vyry:

Gompertz: Eyyq; = 0.491357 < 0.607006 = Earoterys
Makeham: Ey .4 = 0.413651 > 0.366379 = Esoterys,

Siler: Eyyrqi = 0.275796 > 0.197340 = Eproterys-

Taigi, akivaizdu, kad geriausiai stebétg mirtingumo galig atitiko penkiy parametry Siler
modelis. Kaip tai pastebéjome ir i§ 4 skyriuje pateikty (4.1 - 4.4) grafiky. O prasciausia

prognoze gavome naudojant Gompertz modelj.

6. Vidutiné likusio gyvenimo trukmeé

Vidutine likusio gyvenimo trukmeé yra iSreiskiama ne tikimybe, o likusiy gyventi mety
vidurkiu, todél yra placiai naudojama ir lengvai suprantama mirtingumo charakteristika.

Siame skyriuje likusio gyvenimo trukme skai¢iuosiu gautiems Gompertz, Makeham ir
Siler mirtingumo galios jverciams, pagal (Bowers Jr.,1997) Saltinio formule:

o0

€x = Z kDz,t)

k=1
kur xps+ = 1Pe 1Pt 1,041 1Pe k14451, VK, T, tir x =0,1...%.

Vidutine likusio gyvenimo trukme skaic¢iuosiu 1 - 80 m. asmenims, naudodama pro-
gramos R funkcija Life Tables. Gauti Svedijos, vyry ir motery, e,, x = 1,...,80 rezultatai yra

pateikiami 6 lenteléje, o Ispanijos ir Baltarusijos A ir B prieduose.
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Gompertz Makeham Siler Gompertz Makeham Siler

Amzius | Vyrai | Moterys || Vyrai | Moterys || Vyrai | Moterys | Amzius || Vyrai | Moterys || Vyrai | Moterys || Vyrai | Moterys
1 75,64 | 80,44 76,93 | 81,54 76,64 | 81,56 41 36,77 | 41,19 3791 | 42,16 37,58 | 42,13
2 74,64 | 79,45 75,94 | 80,55 75,67 | 80,58 42 35,86 | 40,25 36,97 | 41,19 36,64 | 41,17
3 73,65 | 78,45 74,96 | 79,57 74,68 | 79,59 43 34,94 | 39,31 36,03 | 40,23 35,71 | 40,2
4 72,65 | 77,46 73,97 | 78,58 73,69 | 78,6 44 34,04 | 38,38 35,09 | 39,27 34,78 | 39,24
5 71,66 | 76,46 72,99 | 77,59 72,7 | 77,61 45 33,14 | 37,45 34,17 | 38,31 33,85 | 38,29
6 70,67 | 75,46 72 76,6 71,71 | 76,62 46 32,25 | 36,52 33,24 | 37,35 32,93 | 37,33
7 69,68 | 74,47 71,01 | 75,61 70,72 | 75,63 47 31,36 | 35,6 32,32 | 36,4 32,02 | 36,38
8 68,68 | 73,47 70,03 | 74,62 69,73 | 74,64 48 30,48 | 34,69 31,41 | 35,45 31,11 | 35,43
9 67,69 | 72,48 69,04 | 73,63 68,74 | 73,64 49 29,61 | 33,78 30,6 | 34,5 30,21 | 34,49
10 66,7 | 71,48 68,06 | 72,64 67,75 | 72,65 50 28,74 | 32,87 29,6 | 33,56 29,32 | 33,55
11 65,71 | 70,49 67,07 | 71,65 66,76 | 71,66 51 27,88 | 31,98 28,7 | 32,63 28,43 | 32,61
12 64,72 | 69,5 66,09 | 70,67 65,77 | 70,67 52 27,03 | 31,09 27,81 | 31,69 27,55 | 31,68
13 63,73 | 68,5 65,11 | 69,68 64,79 | 69,68 53 26,19 | 30,2 26,93 | 30,77 26,67 | 30,76
14 62,75 | 67,51 64,12 | 68,69 63,8 | 68,69 54 25,36 | 29,32 26,06 | 29,85 25,81 | 29,84
15 61,76 | 66,52 63,14 | 67,7 62,81 | 67,7 55 24,54 | 28,46 25,2 | 28,93 24,95 | 28,93
16 60,78 | 65,53 62,15 | 66,71 61,83 | 66,71 56 23,73 | 27,59 24,34 | 28,02 24,11 | 28,02
17 59,79 | 64,54 61,17 | 65,72 60,84 | 65,72 57 22,93 | 26,74 23,49 | 27,12 23,27 | 27,12
18 58,81 | 63,55 60,19 | 64,73 59,85 | 64,73 58 22,13 | 25,9 22,66 | 26,22 22,45 | 26,23
19 57,83 | 62,56 59,21 | 63,75 58,87 | 63,74 59 21,35 | 25,06 21,83 | 25,34 21,63 | 25,35
20 56,84 | 61,57 58,23 | 62,76 57,89 | 62,75 60 20,59 | 24,24 21,02 | 24,46 20,82 | 24,47
21 55,87 | 60,59 57,25 | 61,77 56,9 | 61,76 61 19,83 | 23,42 20,21 | 23,59 20,03 | 23,6
22 54,89 | 59,6 56,26 | 60,78 55,92 | 60,77 62 19,09 | 22,62 19,42 | 22,73 19,25 | 22,75
23 53,91 | 58,62 55,29 | 59,8 54,94 | 59,78 63 18,35 | 21,82 18,64 | 21,88 18,48 | 21,9
24 52,94 | 57,63 54,31 | 58,81 53,96 | 58,8 64 17,64 | 21,04 17,87 | 21,04 17,73 | 21,06
25 51,96 | 56,65 53,33 | 57,82 52,98 | 57,81 65 16,93 | 20,27 17,12 | 20,21 16,99 | 20,24
26 50,99 | 55,67 52,35 | 56,84 52 56,82 66 16,24 | 19,51 16,38 | 19,39 16,26 | 19,43
27 50,03 | 54,69 51,38 | 55,85 51,03 | 55,83 67 15,56 | 18,76 15,66 | 18,59 15,55 | 18,62
28 49,06 | 53,71 50,4 | 54,87 50,05 | 54,85 68 14,9 | 18,03 14,95 | 17,8 14,85 | 17,84
29 48,09 | 52,74 49,43 | 53,88 49,08 | 53,86 69 14,26 | 17,31 14,26 | 17,02 14,17 | 17,06
30 47,13 | 51,76 48,46 | 52,9 48,11 | 52,88 70 13,62 | 16,6 13,58 | 16,25 13,5 | 16,3
31 46,17 | 50,79 47,49 | 51,92 47,14 | 51,9 71 13,01 | 15,91 1292 | 15,5 12,85 | 15,56
32 45,22 | 49,82 46,52 | 50,94 46,17 | 50,91 72 12,41 | 15,23 12,27 | 14,77 12,22 | 14,83
33 44,26 | 48,85 45,55 | 49,96 45,2 | 49,93 73 11,82 | 14,57 11,65 | 14,05 11,61 | 14,12
34 43,31 | 47,88 44,59 | 48,98 44,24 | 48,95 74 11,26 | 13,92 11,04 | 13,35 11,01 | 13,42
35 42,37 | 46,92 43,63 | 48 43,28 | 47,97 75 10,71 | 13,29 10,45 | 12,67 10,43 | 12,74
36 41,43 | 45,96 42,67 | 47,02 42,32 | 47 76 10,17 | 12,67 9,88 | 12,01 9,87 | 12,08
37 40,49 | 45 41,71 | 46,05 41,37 | 46,02 7 9,65 | 12,07 9,33 | 11,36 9,33 | 11,44
38 39,55 | 44,04 40,75 | 45,07 40,41 | 45,05 78 9,15 | 11,49 8,8 10,73 8,8 10,81
39 38,62 | 43,09 39,8 | 44,1 39,46 | 44,07 79 8,67 | 10,92 8,28 | 10,13 8,3 10,21
40 37,69 | 42,14 38,85 | 43,13 38,52 | 43,1 80 8,2 10,37 7,79 | 9,54 781 | 9,62

Lentelé 6: Svedijos gyventojy vidutine likusio gyvenimo trukme
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7. ISvados

Atsizvelgus j 5 skyriuje pateiktus, Gompertz, Makeham ir Siler prognoziy tikslumo, rezul-
tatus yra akivaizdu, kad Siler désnis geriausiai atitiko stebéta mirtingumo galia Svedijoje,
Ispanijoje ir Baltarusijoje. Makeham modelis buvo antras pagal geruma, o Gompertz prog-
nozeé istorinius duomenis atitiko prasciausiai. Dar verta paminéti, kad Siler ir Makeham
désniai tiksliau prognozavo motery mirtinguma, o Gompertz - vyry.

Pazvelgus j skirtingy amziaus grupiy mirtinguma, Makeham modelis geriausiai atitiko 40
- 100 m. amziaus zmoniy mirtinguma, o Siler désnis geriausiai tiko 0 - 10 m. ir 40 - 100 m.
amziaus intervalams.

Vidutineés likusio gyvenimo trukmés skaiciavimas parode, kad motery tikétina gyvenimo
trukmeé yra ilgesné nei vyry. Be to, Gompertz modelis prognozavo trumpiausia gyvenima,
tiek moterims, tiek vyrams. Nors Makeham ir Siler désniy vidutiné likusio gyvenimo trukmeé
yra panasi, taciau remiantis ankstesniais rezultatais galima teigti, kad Siler gyvenimo trukme
yra tikslesné.

Taigi, apibendrinus gautus rezultatus yra akivaizdu, kad tinkamiausias modelis Svedijos,
Ispanijos ir Baltarusijos gyventojy mirtingumo modeliavimui, tiek vyrams, tiek moterims,
yra Siler penkiy parametry désnis. Taciau verta atkrepti démesj, kad Siler modelis neat-

sizvelgia | mirtingumo suolj 20 - 30 mety individams.
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A PRIEDAS

Gompertz Makeham Siler Gompertz Makeham Siler

Amzius | Vyrai | Moterys || Vyrai | Moterys || Vyrai | Moterys | Amzius || Vyrai | Moterys | Vyrai | Moterys || Vyrai | Moterys
1 74,45 | 81,27 75,69 | 82,5 75,27 | 82,8 41 35,92 | 42,07 37,01 | 43,18 36,0 | 43,47
2 73,45 | 80,27 74,71 | 81,51 74,3 | 81,84 42 35,02 | 41,13 36,08 | 42,22 35,58 | 42,51
3 72,46 | 79,28 73,73 | 80,53 73,31 | 80,85 43 34,13 | 40,2 35,16 | 41,25 34,66 | 41,55
4 71,47 | 78,28 72,74 | 79,54 72,32 | 79,86 44 33,24 | 39,27 34,25 | 40,28 33,75 | 40,6
5 70,48 | 77,29 71,76 | 78,56 71,33 | 78,87 45 32,36 | 38,34 33,34 | 39,32 32,85 | 39,65
6 69,49 | 76,29 70,78 | 77,57 70,35 | 77,87 46 31,49 | 37,42 32,43 | 38,36 31,95 | 38,7
7 68,5 | 75,3 69,8 | 76,59 69,36 | 76,88 47 30,62 | 36,5 31,53 | 37,41 31,06 | 37,76
8 67,51 | 74,3 68,82 | 75,6 68,37 | 75,89 48 29,77 | 35,59 30,64 | 36,45 30,17 | 36,82
9 66,53 | 73,31 67,84 | 74,62 67,39 | 74,9 49 28,91 | 34,68 29,76 | 35,51 29,29 | 35,89
10 65,54 | 72,31 66,86 | 73,63 66,4 | 73,91 50 28,07 | 33,78 28,88 | 34,56 28,42 | 34,96
11 64,56 | 71,32 65,88 | 72,64 65,42 | 72,92 51 27,24 | 32,88 28,01 | 33,62 27,56 | 34,03
12 63,57 | 70,33 64,9 | 71,66 64,43 | 71,93 52 26,41 | 31,99 27,14 | 32,68 26,7 | 33,11
13 62,59 | 69,34 63,92 | 70,67 63,45 | 70,94 53 25,6 | 31,11 26,29 | 31,75 25,86 | 32,19
14 61,61 | 68,35 62,94 | 69,69 62,47 | 69,95 54 24,79 | 30,23 25,44 | 30,82 25,02 | 31,28
15 60,62 | 67,36 61,97 | 68,7 61,48 | 68,96 55 23,99 | 29,37 24,6 | 29,9 24,19 | 30,38
16 59,64 | 66,37 60,99 | 67,71 60,5 | 67,97 56 23,21 | 28,51 23,77 | 28,98 23,37 | 29,48
17 58,67 | 65,38 60,01 | 66,73 59,62 | 66,98 57 22,43 | 27,65 22,96 | 28,07 22,56 | 28,59
18 57,69 | 64,39 59,04 | 65,74 58,54 | 65,99 58 21,66 | 26,81 22,15 | 27,16 21,76 | 27,71
19 56,71 | 63,4 58,06 | 64,76 57,56 | 65 59 20,91 | 25,97 21,35 | 26,27 20,98 | 26,84
20 55,74 | 62,41 57,09 | 63,77 56,58 | 64,01 60 20,17 | 25,15 20,56 | 25,38 20,2 | 25,97
21 54,77 | 61,43 56,11 | 62,78 55,61 | 63,02 61 19,44 | 24,33 19,79 | 24,5 19,44 | 25,11
22 53,8 | 60,45 55,14 | 61,8 54,63 | 62,04 62 18,72 | 23,53 19,03 | 23,63 18,69 | 24,26
23 52,83 | 59,46 54,17 | 60,81 53,66 | 61,05 63 18,02 | 22,73 18,28 | 22,76 17,95 | 23,43
24 51,86 | 58,48 53,2 | 59,83 52,69 | 60,06 64 17,32 | 21,95 17,54 | 21,91 17,23 | 22,6
25 50,9 | 57,5 52,23 | 58,84 51,71 | 59,08 65 16,64 | 21,17 16,82 | 21,07 16,52 | 21,78
26 49,94 | 56,52 51,26 | 57,86 50,74 | 58,09 66 15,98 | 20,41 16,11 | 20,23 15,82 | 20,97
27 48,98 | 55,54 50,29 | 56,88 49,78 | 57,11 67 15,33 | 19,66 15,42 | 19,41 15,14 | 20,17
28 48,02 | 54,57 49,33 | 55,89 48,81 | 56,13 68 14,69 | 18,92 14,74 | 18,61 14,47 | 19,39
29 47,07 | 53,59 48,37 | 54,91 47,85 | 55,14 69 14,07 | 18,2 14,07 | 17,81 13,82 | 18,62
30 46,12 | 52,62 47,41 | 53,93 46,89 | 54,16 70 13,46 | 17,49 13,43 | 17,03 13,19 | 17,86
31 45,17 | 51,65 46,45 | 52,95 45,93 | 53,18 71 12,87 | 16,79 12,79 | 16,26 12,57 | 17,12
32 44,23 | 50,68 4549 | 51,97 44,97 | 52,2 72 12,3 | 16,1 12,18 | 15,51 11,97 | 16,39
33 43,29 | 49,71 44,54 | 50,99 44,01 | 51,23 73 11,73 | 15,43 11,58 | 14,78 11,38 | 15,67
34 42,35 | 48,75 43,58 | 50,01 43,06 | 50,25 74 11,19 | 14,78 11 14,06 10,81 | 14,97
35 41,42 | 47,79 42,63 | 49,03 42,11 | 49,28 75 10,66 | 14,14 10,43 | 13,35 10,26 | 14,29
36 40,49 | 46,83 41,69 | 48,05 41,17 | 48,3 76 10,15 | 13,51 9,89 | 12,67 9,73 | 13,62
37 39,67 | 45,87 40,74 | 47,07 40,23 | 47,33 s 9,656 | 12,9 9,36 | 12 9,21 | 12,96
38 38,65 | 44,92 39,8 |46,1 39,29 | 46,36 78 9,17 | 12,31 8,85 | 11,35 8,71 | 12,33
39 37,73 | 43,97 38,87 | 45,13 38,36 | 45,4 79 8,7 11,73 8,36 | 10,72 8,23 | 11,71
40 36,82 | 43,02 37,93 | 44,15 37,43 | 44,43 80 8,25 | 11,17 7,88 | 10,11 7,77 | 11,11

Lentelé 7: Ispanijos gyventojy vidutiné likusio gyvenimo trukmeé
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B PRIEDAS

Gompertz Makeham Siler Gompertz Makeham Siler
Amzius | Vyrai | Moterys || Vyrai | Moterys || Vyrai | Moterys | Amzius || Vyrai | Moterys | Vyrai | Moterys || Vyrai | Moterys
1 64,6 | 73,92 65,07 | 75,5 65,03 | 75,4 41 27,85 | 35,44 23,47 | 36,83 28,06 | 36,68
2 63,62 | 72,93 64,09 | 74,52 64,05 | 74,49 42 27,04 | 34,55 22,71 | 35,9 27,25 | 35,76
3 62,65 | 71,94 63,12 | 73,54 63,07 | 73,51 43 26,25 | 33,66 21,96 | 34,98 26,44 | 34,84
4 61,67 | 70,95 62,15 | 72,56 62,1 | 72,53 44 25,46 | 32,77 21,22 | 34,06 25,65 | 33,92
5 60,7 | 69,96 61,19 | 71,58 61,12 | 71,55 45 24,68 | 31,9 20,5 | 33,15 24,86 | 33,01
6 59,73 | 68,97 60,22 | 70,61 60,15 | 70,56 46 2391 | 31,03 19,78 | 32,24 24,08 | 32,1
7 58,76 | 67,98 59,25 | 69,63 59,17 | 69,58 47 23,16 | 30,17 19,08 | 31,33 23,32 | 31,2
8 57,79 | 67 58,29 | 68,65 58,2 | 68,6 48 22,41 | 29,31 18,39 | 30,44 22,56 | 30,31
9 56,82 | 66,01 57,33 | 67,67 57,23 | 67,61 49 21,67 | 28,46 17,71 | 29,55 21,81 | 29,42
10 55,86 | 65,02 56,36 | 66,7 56,27 | 66,63 50 20,95 | 27,62 17,04 | 28,66 21,08 | 28,54
11 54,9 | 64,04 55,41 | 65,72 55,3 | 65,65 51 20,23 | 26,79 16,39 | 27,78 20,36 | 27,67
12 53,94 | 63,05 54,45 | 64,74 54,34 | 64,66 52 19,53 | 25,97 15,75 | 26,92 19,65 | 26,8
13 52,98 | 62,07 53,49 | 63,76 53,38 | 63,68 53 18,84 | 25,16 15,13 | 26,05 18,95 | 25,94
14 52,03 | 61,09 52,54 | 62,79 52,42 | 62,7 54 18,17 | 24,36 14,51 | 25,2 18,26 | 25,1
15 51,08 | 60,11 51,59 | 61,81 51,46 | 61,72 55 17,5 | 23,57 13,92 | 24,36 17,59 | 24,26
16 50,13 | 59,13 50,64 | 60,84 50,51 | 60,74 56 16,85 | 22,79 13,33 | 23,52 16,93 | 23,43
17 49,18 | 58,15 49,69 | 59,86 49,56 | 59,76 57 16,21 | 22,02 12,77 | 22,7 16,28 | 22,61
18 48,24 | 57,18 48,75 | 58,89 48,61 | 58,78 58 15,59 | 21,26 12,21 | 21,88 15,64 | 21,8
19 47,3 | 56,2 47,81 | 57,91 47,66 | 57,8 59 14,97 | 20,51 11,67 | 21,08 15,02 | 21
20 46,36 | 55,23 46,87 | 56,94 46,72 | 56,82 60 14,37 | 19,77 11,15 | 20,29 14,42 | 20,22
21 45,43 | 54,26 45,94 | 55,97 45,78 | 55,85 61 13,79 | 19,05 10,64 | 19,5 13,83 | 19,44
22 44,5 | 53,29 45,01 | 54,99 44,85 | 54,87 62 13,22 | 18,34 10,14 | 18,74 13,25 | 18,68
23 43,57 | 52,32 44,08 | 54,02 43,92 | 53,9 63 12,66 | 17,64 9,66 | 17,98 12,68 | 17,93
24 42,65 | 51,36 43,15 | 53,05 42,99 | 52,92 64 12,12 | 16,95 9,2 17,24 12,13 | 17,2
25 41,73 | 50,39 42,23 | 52,08 42,07 | 51,95 65 11,6 | 16,28 8,75 | 16,51 11,6 | 16,48
26 40,82 | 49,43 41,32 | 51,12 41,15 | 50,98 66 11,08 | 15,62 8,32 | 15,8 11,08 | 15,77
27 39,92 | 48,48 40,41 | 50,15 40,24 | 50,01 67 10,58 | 14,98 7,9 15,1 10,57 | 15,08
28 39,01 | 47,52 39,56 | 49,18 39,33 | 49,04 68 10,1 | 14,35 7,49 | 14,41 10,08 | 14,4
29 38,12 | 46,57 38,6 | 48,22 38,43 | 48,08 69 9,63 | 13,74 7,11 | 13,75 9,61 | 13,74
30 37,22 | 45,62 37,7 | 47,26 37,63 | 47,11 70 9,18 | 13,14 6,73 | 13,09 9,15 | 13,1
31 36,34 | 44,67 36,81 | 46,3 36,63 | 46,15 71 8,74 | 12,56 6,37 | 12,46 8,71 | 12,47
32 35,46 | 43,73 35,92 | 45,34 35,75 | 45,19 72 8,32 | 11,99 6,03 | 11,84 8,28 | 11,86
33 34,58 | 42,79 35,04 | 44,38 34,86 | 44,23 73 791 | 11,43 5,69 | 11,24 7,86 | 11,26
34 33,72 | 41,86 34,16 | 43,43 33,99 | 43,28 74 7,561 | 10,9 5,38 | 10,66 7,46 | 10,69
35 32,86 | 40,93 33,3 | 42,48 33,12 | 42,33 75 7,13 | 10,38 5,07 | 10,09 7,08 | 10,13
36 32 40 27,41 | 41,53 32,26 | 41,38 76 6,76 | 9,87 4,78 19,55 6,71 | 9,59
37 31,16 | 39,08 26,61 | 40,58 31,4 | 40,43 s 6,41 | 9,38 4,51 19,02 6,35 | 9,06
38 30,32 | 38,16 25,81 | 39,64 30,56 | 39,49 78 6,07 | 891 4,24 | 8,51 6,01 | 8,56
39 29,49 | 37,25 25,02 | 38,7 29,72 | 38,55 79 5,74 | 8,45 3,99 | 8,02 5,68 | 8,07
40 28,66 | 36,34 24,24 | 37,76 28,89 | 37,62 80 5,43 | 8,01 3,75 | 7,54 536 | 7,6

Lentelé 8: Baltarusijos gyventojy vidutiné likusio gyvenimo trukmeé
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35

C PRIEDAS

library (MortalityLaws)

(
library (tidyverse)
library (dbplyr)

(

library (forcats)

library (ggplot2)

HARBRABBRARBRARBRABBRARBRARRRARRHRAH

#Duomenu ikelimas Si mortality.org

HARBAARBHBRBRBRAARBRRRRBRBRARRR R R HH

HAHRARARH
#Suedija
RARRABHARH

Svedija_ Dx = ReadHMD(what = "Dx",

countries = "SWE",

username = "gabriele.rainyte@gmail.com",

interval = "1x1",
password = "Justera",
save = TRUE)

Svedija_ Ex = ReadHMD(what = "Ex",

HAARRAARH
#Ispanija
HAARRAHARH

countries = "SWE" ,

username = "gabriele.rainyte@gmail.com",

interval = "1x1",
password = "Justera",
save = TRUE)

Ispanija_ Dx = ReadHMD(what = "Dx",

username = "gabriele.rainyte@gmail.com",

countries = "ESP"
interval = "1x1",
password = "Justera",
save = TRUE)
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37
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64
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66

67

68
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70

71

Ispanija_Ex = ReadHMD(what = "Ex",

countries = "ESP",

interval = "1x1",

username = "gabriele.rainyte@gmail.com",
password = "Justera",

save = TRUE)

HAHRRARHAHH
#Baltarustija

HARRAAAAHA

BaltRus_ Dx = ReadHMD(what = "Dx",

countries = "BLR",

interval = "1x1",

username = "gabriele.rainyte@gmail.com" ,
password = "Justera",

save = TRUE)

BaltRus_Ex = ReadHMD(what = "Ex",

countries = "BLR",

interval = "1x1",

username = "gabriele.rainyte@gmail.com",
password = "Justera",

save = TRUE)

RABUBBRABRAARARRBHRARRRRH
#yDuomen transformavimas
RARRRARAARBHARARARRRARRARH
Svedija_t 1 = 1989:2018
Svedija_x = 0:110

Svedija_t = Svedija_mx$data$Year[26419:29748]
Svedija_x_1 = Svedija_Ex$data$Age[26419:29748]

Svedija_ Ex_f = Svedija_Ex$data$Female[26419:29748]
Svedija_Dx_f = Svedija_Dx$data$Female[26419:297438]
Svedija_ miu_f = Svedija_Dx_f/Svedija_Ex_f
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72 Svedija_Dx_m = Svedija_Dx$data$Male [26419:29748]
73 Svedija_Ex_m = Svedija_Ex$data$Male[26419:29748]
74 Svedija_miu_m = Svedija_Dx_m/Svedija_Ex_m

75

76 Ispanija_x = 0:110

77 Ispanija_x_1 = Ispanija_ Ex$data$Age[8992:12321]
78

79 Ispanija_Ex_ f = Ispanija_Ex$data$Female[8992:12321]
80 Ispanija_Dx_f = Ispanija_Dx$data$Female[8992:12321]
81 Ispanija_miu_f = Ispanija_Dx_f/Ispanija_Ex_f

82

83

84 Ispanija_Dx_m = Ispanija_Dx$data$Male[8992:12321]
85 Ispanija_Ex_m = Ispanija_Ex$data$Male[8992:12321]
86 Ispanija_ miu_m = Ispanija_Dx_m/Ispanija_ Ex_m

87

88 BaltRus x = 0:110

89 BaltRus_x_ 1 = BaltRus_Ex$data$Age[3331:6660]

90

91 BaltRus_Ex_f = BaltRus_Ex$data$Female[3331:6660]
92 BaltRus Dx f = BaltRus Dx$data$Female[3331:6660]
93 BaltRus_miu_f = BaltRus_Dx_f/BaltRus_Ex_f

94

95

96 BaltRus_Dx_m = BaltRus_Dx$data$Male[3331:6660]

97 BaltRus_Ex_m = BaltRus_Ex$data$Male[3331:6660]

98 BaltRus_miu_m = BaltRus_Dx_m/BaltRus_Ex_m

99

100 H#HAHABAHRABAHRABBHRABBHRA

101 #Vidurkiu skatciavimas

102 H#HAHABAHBABARRHABAURABRRRA

103 #BHAHBAHRH

104 #Moterys

105 H#HEAHBAH#H

106

107 DfSved EX_f = data.frame (EX f = Svedija_Ex$data$Female[26419:29748],
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108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

Age = Svedija_x_1)
DfSved_DX_f = data.frame (DX _f = Svedija_Dx$data$Female[26419:29748],
Age = Svedija_x_1)

DfSved_miu_f = data.frame (miu_f = Svedija_miu_f, Age = Svedija_x_1)

Vid_Svedija_ DX f = DfSved DX f %%
group_ by (Age) %%
summarise (Vidurkis = mean(DX f, na.rm = TRUE))

Vid_Svedija_ EX_ f = DfSved EX f %%
group_ by (Age) %%
summarise ( Vidurkis = mean(EX f, na.rm = TRUE))

Vid_ Svedija_miu_f = DfSved _miu_f %%
group_ by (Age) %%

summarise ( Vidurkis = mean(miu f,na.rm = TRUE))

DfIsp_ EX f = data.frame(EX f = Ispanija_Ex$data$Female[8992:12321], Age
= Ispanija_x_1)

Dflsp_ DX _f = data.frame (DX_f = Ispanija_Dx$data$Female[8992:12321], Age
= Ispanija_x_1)

DfIsp_miu_f = data.frame (miu_f = Ispanija_miu_f, Age = Ispanija_x_1)

Vid_Ispanija_ DX _f = DflIsp_ DX _f %%
group_ by (Age) %%
summarise ( Vidurkis = mean(DX f , na.rm = TRUE))

Vid_Ispanija_ EX f = DfIsp_ EX f %%
group_ by (Age) %%
summarise (Vidurkis = mean(EX f, na.rm = TRUE))

Vid_Ispanija_miu_ f = DfIsp miu f %%
group_ by (Age) %%

summarise ( Vidurkis = mean(miu_f,na.rm = TRUE))

DfBalt_EX f = data.frame (EX f = BaltRus_Ex$data$Female[3331:6660], Age
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140

141

142

143

144

145

146

147

148

149

150

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

= BaltRus_x_1)

DfBalt_ DX _f = data.frame (DX _f = BaltRus_Dx$data$Female[3331:6660], Age
= BaltRus_x_1)

DfBalt_miu_f = data.frame (miu_f = BaltRus_miu_f, Age = BaltRus_x_1)

Vid_BaltRus_ DX_f = DfBalt_DX_f %%
group_ by (Age) %%
summarise (Vidurkis = mean(DX f, na.rm = TRUE))

Vid_BaltRus_ EX f = DfBalt_ EX f %%
group_ by (Age) %%
summarise ( Vidurkis = mean(EX f, na.rm = TRUE))

Vid BaltRus miu f = DfBalt miu f %%
group_ by (Age) %%

summarise ( Vidurkis = mean(miu f,na.rm = TRUE))

HARAHRH

#Vyrat

HARBHEH

DfSved_ EX m = data.frame (EX m = Svedija_Ex$data$Male[26419:29748], Age
= Svedija_x_1)

DfSved DX m = data.frame (DX m = Svedija_ Dx$data$Male[26419:29748], Age
= Svedija_x_1)

DfSved_miu_m = data.frame (miu_m = Svedija_miu_m, Age = Svedija_x_1)

Vid_ Svedija_ DX _m = DfSved DX m %%
group_ by (Age) %%

summarise ( Vidurkis = mean(DX m,na.rm = TRUE))

Vid_Svedija_ EX_ f = DfSved EX m %%
group_ by (Age) %%

summarise (Vidurkis = mean(EX m, na.rm = TRUE))

Vid_Svedija_miu_m = DfSved miu_m %%
group_ by (Age) %%
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172 summarise (Vidurkis = mean(miu_m,na.rm = TRUE))

173

174 Dflsp_ EX m = data.frame (EX m = Ispanija_Ex$data$Male[8992:12321], Age
Ispanija_x_1)

175 Dflsp. DX m = data.frame (DX m = Ispanija_Dx$data$Male[8992:12321], Age
Ispanija_x_1)

176 DfIsp_miu_m = data.frame (miu_m = Ispanija_miu_m, Age = Ispanija_x_1)

177

178 Vid_Ispanija_ DX m = Dflsp. DX m %%

179 group_ by (Age) %%

180 summarise ( Vidurkis = mean(DX m,na.rm = TRUE))

181

182 Vid_Ispanija_ EX_f = Dflsp_ EX_m %%

183 group_ by (Age) %%

184 summarise ( Vidurkis = mean(EX m,na.rm = TRUE))

185

186 Vid_Ispanija_ miu_m = Dflsp_miu_m %%

187 group_ by (Age) %%

188 summarise ( Vidurkis = mean(miu m,na.rm = TRUE))

189

190 DfBalt EX m = data.frame (EX m = BaltRus_Ex$data$Male[3331:6660], Age
BaltRus_x_1)

191 DfBalt_ DX m = data.frame (DX m = BaltRus_Dx$data$Male[3331:6660], Age
BaltRus_x_1)

192 DfBalt__miu_m = data.frame (miu_m = BaltRus_miu_m, Age = BaltRus_x_1)

193

194 Vid BaltRus DX m = DfBalt DX m %%

195 group_ by (Age) %%

196 summarise ( Vidurkis = mean(DX m,na.rm = TRUE))

197

198 Vid BaltRus EX f = DfBalt EX m %%

199 group_ by (Age) %%

200 summarise ( Vidurkis = mean(EX m,na.rm = TRUE))

201

202 Vid_ BaltRus _miu m = DfBalt miu m %%

203 group_ by (Age) %%

23



204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

summarise (Vidurkis = mean(miu_m,na.rm = TRUE))

HARBRARBRARBRARBRARBRARBRARBRARBAARRH
#Vidutines mirtingumo galio grafikas
HARBRARBRARBRARBRARBRARBRARBRA R BRI R RS
ggplot (data.frame (Svedija_x ,log(Vid_Svedija_miu_f$Vidurkis) ,log/(
Vid_Svedija_miu_m$Vidurkis)), aes(Svedija_x)) +
geom_ line (aes (y=log(Vid_Svedija_miu_f$Vidurkis), colour="red"), size =
0.8, show.legend = TRUE) +
geom_line (aes (y=log(Vid_Svedija_miu _m$Vidurkis), colour="black"),
size = 0.8, show.legend = TRUE) +
scale_color_manual ( name =NULL, labels = c("Vyrai", "Moterys" ), values
= c¢("black", "red")) +
labs(y = "log (éVidutin mirtingumo galia)",x = "ZAmius") +
scale_x__continuous (
breaks =seq(0, 110, by = 10),
labels = c¢("0", "10", "20", "30", "40", "50", "60","70","80","90" "
100" ,"110")) +
theme_grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme (legend.position = ¢(0.8, 0.2))+
ggsave ("Svedija_ FM.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai™")

ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_f$Vidurkis) , log(

Vid_Ispanija_ miu_m$Vidurkis)), aes(Ispanija_x)) +

geom_ line (aes (y=log(Vid_Ispanija_miu_f$Vidurkis), colour="red"), size
=0.8) +

geom_line (aes (y=log(Vid_ Ispanija_miu m$Vidurkis), colour="black"),
size = 0.8) +

scale_color_manual ( name =NULL, labels = c("Vyrai", "Moterys" ), values
= c¢("black", "red")) +

labs(y = "log (Vidutine mirtingumo galia)", x = "ZAmius") +

scale__x__continuous (
breaks =seq(0, 110, by = 10),
labels = ¢("0", "10", "20", "30", "40", "50", "60","70" "80","90" "
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100" ,"110")) +

230 theme_grey () +

231 theme(plot.title = element text(hjust = 0.5))+

232 theme (legend.position = ¢(0.8, 0.2))+

233 ggsave ("Ispanija_FM.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai")

234

235 ggplot (data.frame (BaltRus_x,log(Vid_ BaltRus_miu_ f$Vidurkis) ,log(

Vid_ BaltRus_miu_m$Vidurkis)), aes(BaltRus_x)) +

236 geom_line (aes (y=log(Vid_BaltRus_ miu_ f{$Vidurkis), colour="red"), size
=0.8) +

237 geom__line (aes (y=log (Vid_BaltRus_miu_m$Vidurkis), colour="black"),
size = 0.8) +

238 scale__color_manual( name =NULL, labels = c¢("Vyrai", "Moterys") , values

= c("black", "red")) +

239 labs(y = "log (Vidutine mirtingumo galia)", x = "ZAmius") +

240 scale_ x_ continuous (

241 breaks =seq(0, 110, by = 10),

21 labels = c¢("0", "10", "20", "30", "40", "50", "60","70","80" ,"90" "

100" ,"110")) +
243 theme grey () +
244 theme(plot.title = element text(hjust = 0.5))+
245 theme (legend.position = ¢(0.8, 0.2))+
246 ggsave ("Baltarusija_ FM.jpeg", width = 4, height = 4, path = "C:/Users
/Gabriele/Desktop/Bakalaurinis darbas/Paveiksleliai")
247 #

HARRBRRRRAARRBBRRRRAARRBRRRRRARRRBRRBRAARRRRBRRRRARRRRBRRRRARRRRRRRRAARHR R H

248 #Gomperso desnis
249 #

HARBRRRARAARRBRARRRAARRBRARARARRRBRRRRRARRRRRRRARARRRRRRRRRARRRBRARRRARHR R

250 HHEHARAHHY
251 #Moterys
252 HABRRBHHRH

253 Gompertz_f = MortalityLaw (x = Svedija_x,
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254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

mx = Vid_Svedija_miu_f$Vidurkis ,
law = "gompertz",

opt.method = "LF2"

show=TRUE)

summary ( Gompertz_ f)
Swed_Koef GF = format (Gompertz_f$coefficients, scientific=FALSE)

Swed_Gompertz_ f = Gompertz_ f$fitted.values

Gompertz_f = MortalityLaw (x = Ispanija_x
mx = Vid_Ispanija_miu_f$Vidurkis,
law = "gompertz"
opt.method = "LF2"
show=TRUE)

summary (Gompertz_f)
isp_Koef GF = format (Gompertz_f$coefficients, scientific=FALSE)

isp_ Gompertz_f = Gompertz_f$fitted.values

Gompertz_f = MortalityLaw (x = BaltRus_x,
mx = Vid_BaltRus_ miu_f$Vidurkis ,
law = "gompertz",
opt.method = "LF2",
show=TRUE)

summary (Gompertz_f)
balt__Koef GF = format(Gompertz_f$coefficients, scientific=FALSE)

balt_ Gompertz f = Gompertz_ f{$fitted.values

ggplot (data.frame (Svedija_x,log(Vid_Svedija_miu_f$Vidurkis) ,log(
Swed__Gompertz_f)), aes(Svedija_x)) +
geom_point (aes (y=log(Vid_ Svedija miu f$Vidurkis), colour="red")) +
geom__line (aes (y=log (Swed__Gompertz_f), colour="black"), size = 0.8) +
scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c¢("black", "red")) +

labs(y = "log (Mirtingumo galia)", x = "ZAmius") +
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288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

scale__x__continuous (
breaks =seq(0, 110, by = 10),
labels = c("0", "10", "20", "30", "40", "50", "60","70","80","90"

100" ,"110")) +

theme_grey () +

theme(plot.title = element text(hjust = 0.5))+

theme(legend.position = ¢(0.8, 0.3))+

ggsave ("Svedija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")

ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_f$Vidurkis) 6 log(

isp_ Gompertz_f)), aes(Ispanija_x)) +
geom_point (aes (y=log(Vid_ Ispanija_miu_ f$Vidurkis), colour="red")) +
geom__line (aes (y=log (isp_Gompertz_f), colour="black"), size = 0.8) +
scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +
labs (y = "log (Mirtingumo galia)", x = "zAmius") +
scale _x continuous (
breaks =seq(0, 110, by = 10),
labels = c("0", "10", "20", "30", "40", "50", "60" 70" ,"80","90" "
100" ,"110")) +
theme_grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+
ggsave ("Ispanija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")

ggplot (data.frame (BaltRus_x,log(Vid_BaltRus_miu_f$Vidurkis) ,log(

balt Gompertz f)), aes(BaltRus_x)) +

geom__point (aes (y=log (Vid_BaltRus_miu_f$Vidurkis), colour="red")) +

geom_ line (aes (y=log(balt_Gompertz_f), colour="black"), size = 0.8) +

scale color manual( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

labs(y = "log (Mirtingumo galia)", x = "zAmius") +

scale__x__continuous (

breaks =seq (0, 110, by = 10),
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316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

labels = ¢("0", "10", "20", "30", "40", "50", "60","70","80","90" "
100" ,"110")) +
theme_grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+
ggsave ("Baltarusija_F.jpeg", width = 4, height = 4, path = "C: /Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")

HHARBHEH
#Vyrat
REABHLH
Gompertz_m = MortalityLaw (x = Svedija_ x,
mx = Vid_ Svedija_ miu__m$Vidurkis ,
law = "gompertz",
opt.method = "LF2",
show=TRUE)

summary ( Gompertz_m )
Swed_Koef GM = format (Gompertz_m$coefficients, scientific=FALSE)

Swed_Gompertz_ m = Gompertz m$fitted.values

Gompertz_m = MortalityLaw (x = Ispanija_x,
mx = Vid_Ispanija_miu_m$Vidurkis ,
law = "gompertz",
opt.method = "LF2",
show=TRUE)

summary ( Gompertz_m )
isp_ Koef GM = format (Gompertz_m$coefficients, scientific=FALSE)

isp_ Gompertz_ m = Gompertz_ m$fitted.values

Gompertz_m = MortalityLaw (x = BaltRus_x,
mx = Vid_BaltRus_miu m$Vidurkis ,

law = "gompertz" ,
opt.method = "LF2"
show=TRUE)
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350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

summary (Gompertz_m)
balt_ Koef GM = format (Gompertz_m$coefficients, scientific=FALSE)

balt__Gompertz _m = Gompertz m$fitted.values

ggplot (data.frame (Svedija_x ,log(Vid_Svedija_miu_m$Vidurkis) ,log(
Swed Gompertz_m) ), aes(Svedija x)) +
geom_ point (aes (y=log (Vid_Svedija_miu_m$Vidurkis), colour="red")) +
geom_ line (aes (y=log (Swed_Gompertz_m), colour="black"), size = 0.8) +
scale__color_manual( name =NULL, labels = c("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +
labs (y = "log (Mirtingumo galia)", x = "zAmius") +
scale__x__continuous (
breaks =seq(0, 110, by = 10),
labels = c("0", "10", "20", "30", "40", "50", "60","70","80","90" "
100" ,"110")) +
theme_ grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+
ggsave ("Svedija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")

ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_m$Vidurkis) ,log(
isp_ Gompertz_m) ), aes(Ispanija_x)) +
geom_ point (aes (y=log (Vid_Ispanija_miu m$Vidurkis), colour="red")) +
+

geom line (aes (y=log(isp_ Gompertz_m), colour="black"), size = 0.8)
scale_color_manual( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

labs(y = "log (Mirtingumo galia)", x = "zAmius") +
scale_ x_ continuous (
breaks =seq(0, 110, by = 10),
labels = ¢("0O", "10", "20", "30", "40", "50", "60","70","80","90" "
100" ,"110")) +
theme_ grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme (legend.position = ¢(0.8, 0.3))+
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379 ggsave ("Ispanija_M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")
380
381 ggplot(data.frame (BaltRus_x,log(Vid_ BaltRus_miu m$Vidurkis) ,log/(
balt__Gompertz_m)), aes(BaltRus_x)) +
382 geom_ point (aes (y=log (Vid_BaltRus_miu_m$Vidurkis), colour="red")) +

383 geom line (aes (y=log(balt Gompertz _m), colour="black"), size = 0.8) +

384 scale_color_manual( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

385 labs(y = "log (Mirtingumo galia)", x = "ZAmius") +

386 scale_ x_ continuous (

387 breaks =seq(0, 110, by = 10),

388 labels = ¢("0", "10", "20", "30", "40", "50", "60","70","80","90" "

100" ,"110")) +
389 theme_grey () +
390 theme(plot.title = element_text(hjust = 0.5))+
391 theme (legend.position = ¢(0.8, 0.3))+
392 ggsave ("Baltarusija_ M.jpeg", width = 4, height = 4, path = "C: /Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")
393 #

HARRBRRARAARRBRARRRAARRBRRRRRAARRBRRRRAARRBRRRRRRARRRRRRBRAARRRRRRRRAARHRHRH

394 #Makehamo desnis
395 #

HAHBRARARAARRBRRRRRAARRBRARRBRARRRBRRRRRARRRRRBRRRARRRRRRRRRARRRBRARBRARHR R

396 HHARBHAHAH
397 #Moterys
398 HAHRHRHAHMH

399 Makeham f = MortalityLaw (x = Svedija_x,

400 mx = Vid_Svedija_miu_f$Vidurkis ,
401 law = "makeham" ,

402 opt.method = "LF2"

403 show=TRUE)

404

405 summary (Makeham_ f)
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406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

Swed_Koef MF = format (Makeham f$coefficients, scientific=FALSE)
Swed Makeham f = Makeham f$fitted.values

Makeham_f = MortalityLaw (x = Ispanija_x,
mx = Vid_Ispanija_miu_f$Vidurkis,
law = "makeham" ,
opt.method = "LF2",
show=TRUE)

summary ( Makeham_ f)
isp_ Koef MF = format (Makeham f$coefficients , scientific=FALSE)
isp_ Makeham f = Makeham f$fitted.values

Makeham f = MortalityLaw (x = BaltRus x,
mx = Vid_BaltRus_ miu_f$Vidurkis ,
law = "makeham" ,
opt.method = "LF2" |
show=TRUE)

summary (Makeham_ f)
balt_ Koef MF = format (Makeham f$coefficients, scientific=FALSE)

balt Makeham f = Makeham f$fitted.values

ggplot (data.frame (Svedija_x ,log(Vid_Svedija_miu_f$Vidurkis) ,log/(
Swed Makeham f)), aes(Svedija x)) +
geom_ point (aes (y=log (Vid_Svedija_miu_f$Vidurkis), colour="red")) +
geom_ line (aes (y=log (Swed_Makeham_ f), colour="black"), size = 0.8) +
scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +
labs (y = "log (Mirtingumo galia)", x = "zAmius") +
scale__x_continuous (
breaks =seq(0, 110, by = 10),
labels = ¢("0", "10", "20", "30", "40", "50", "60","70" "80" ,"90" "
100" ,"110")) +
theme_grey () +
theme(plot.title = element_text(hjust = 0.5))+
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442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

theme (legend.position = ¢(0.8, 0.3))+

ggsave ("Svedija_F.jpeg", width = 4, height = 4, path = "C:/Users/

Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham")

ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_f$Vidurkis) 6 log(

isp_Makeham_f)), aes(Ispanija_x)) +

geom_ point (aes (y=log (Vid_Ispanija_ miu_f$Vidurkis), colour="red")) +

geom_ line (aes (y=log (isp_ Makeham_ f), colour="black"), size = 0.8) +

scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "

éStebti duomenys"),values = c("black", "red")) +

labs(y = "log (Mirtingumo galia)", x = "ZAmius") +

scale__x_ continuous (

breaks =seq(0, 110, by = 10),

labels — C(IIOII7 II]‘()"7 II2()II7 ll30"7 ||4()||7 ll50ll’ II60II7ll70ll,||80||7ll90"7ll

100" ,"110")) +
theme_grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme (legend.position = ¢(0.8, 0.3))+

ggsave ("Ispanija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele/Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham")

ggplot (data.frame (BaltRus_x,log(Vid_BaltRus_miu_f$Vidurkis) ,log/(

balt_ Makeham_f)), aes(BaltRus_x)) +

geom_ point (aes (y=log (Vid_BaltRus_miu_f$Vidurkis), colour="red")) +

geom_line (aes (y=log(balt Makeham f), colour="black"), size = 0.8) +

scale__color__manual ( name =NULL, labels = c("Modelio éprognoz", "

éStebti duomenys"),values = c("black", "red")) +

labs(y = "log (Mirtingumo galia)", x = "zAmius") +

scale__x__continuous (

breaks =seq (0, 110, by = 10),

labels — C(“O”, IIlOII’ l|20ll7 ll30|l’ ||40||’ ll50ll’ Il60||’ll70ll’||80||’ll90H’||

100" ,"110")) +
theme_ grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+

ggsave ("Baltarusija_F.jpeg", width = 4, height
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4, path = "C:/Users/



Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham" )
467
468 HHHHHHH
469 #Vyrai
470 HH##BHHH

471 Makeham m = MortalityLaw (x = Svedija_x,

472 mx = Vid_ Svedija_ miu_m$Vidurkis ,
473 law = "makeham" ,

474 opt.method = "LF2",

475 show=TRUE)

476

477 summary (Makeham m)

478 Swed_Koef MM = format (Makeham_ m$coefficients , scientific=FALSE)
479 Swed Makeham m = Makeham m$fitted.values

480

481 Makeham m = MortalityLaw (x = Ispanija_x,

482 mx = Vid_Ispanija_ miu_m$Vidurkis ,
483 law = "makeham" ,

484 opt.method = "LF2"

485 show=TRUE)

486

487 summary (Makeham m)

488 isp_Koef MM = format (Makeham m$coefficients, scientific=FALSE)
489 isp_ Makeham m = Makeham m$fitted.values

490

491 Makeham m = MortalityLaw (x = BaltRus_x,

492 mx = Vid_BaltRus_miu m$Vidurkis ,
493 law = "makeham" ,

494 opt.method = "LF2",

495 show=TRUE)

496

497 summary (Makeham m)

498 balt_Koef MM = format (Makeham m$coefficients, scientific=FALSE)
499 balt Makeham m = Makeham m$fitted.values

500

500 ggplot(data.frame (Svedija_x,log(Vid_Svedija_miu_m$Vidurkis) ,log(
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502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

Swed Makeham m)), aes(Svedija x)) +
geom_ point (aes (y=log (Vid_Svedija_ miu_ m$Vidurkis), colour="red")) +
geom_ line (aes (y=log (Swed Makeham m), colour="black"), size = 0.8) +
scale__color__manual ( name =NULL, labels = c("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +
labs(y = "log (Mirtingumo galia)", x = "zAmius") +
scale__x__continuous (
breaks =seq (0, 110, by = 10),
labels = c¢("0", "10", "20", "30", "40", "50", "60","70","80","90" "
100" ,"110")) +
theme_ grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+
ggsave ("Svedija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham")

ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_ miu_m$Vidurkis) ,log(
isp. Makeham_m) ), aes(Ispanija_x)) +
geom_ point (aes (y=log (Vid_Ispanija_miu_m$Vidurkis), colour="red")) +
geom_ line (aes (y=log (isp_ Makeham_ m), colour="black"), size = 0.8) +
scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +
labs(y = "log (Mirtingumo galia)", x = "ZAmius") +
scale__x_ continuous (
breaks =seq(0, 110, by = 10),
labels = c("0", "10", "20", "30", "40", "50", "60" 70" ,"80","90" "
100" ,"110")) +
theme_ grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme (legend.position = ¢(0.8, 0.3))+
ggsave ("Ispanija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham" )

ggplot (data.frame (BaltRus_x,log(Vid_BaltRus miu m$Vidurkis) ,log(
balt_ Makeham_ m)), aes(BaltRus_x)) +
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529 geom_point (aes (y=log (Vid BaltRus miu m$Vidurkis), colour="red")) +
530 geom_ line (aes (y=log (balt_ Makeham_m) , colour="black"), size = 0.8) +

531 scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

532 labs(y = "log (Mirtingumo galia)", x = "ZAmius") +

533 scale__x__continuous (

534 breaks =seq(0, 110, by = 10),

535 labels = c("0", "10", "20", "30", "40", "50", "60" 70" ,"80","90" "

100" ,"110")) +
536 theme_ grey () +
537 theme(plot.title = element_text(hjust = 0.5))+
538 theme(legend.position = ¢(0.8, 0.3))+
539 ggsave ("Baltarusija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham" )
540
541 #

HUERAHBRARBRAHRARBRARBRBRBRARBRARBRARRRRRRBRRERBR B RARBRBRBRARBRABRRABRAARHAH

542 #Silerio desnis
543 #

HARRBRRARAARRBRARRRAARRBRRRRRAARRBRRRRAARRBRRRRRRARRRRRRBRAARRRRRRRRAARHRHRH

544 HA#HRARAHH
545 #Moterys
546 H#HAHRAAHAH

547 Siler__f = MortalityLaw (x = Svedija_x,

548 mx = Vid_ Svedija_ miu_f$Vidurkis ,
549 law = "siler",

550 opt.method = "LF2",

551 show=TRUE)

552

553 summary( Siler f)

554 Swed_Koef SF = format(Siler_f$coefficients, scientific=FALSE)
555 Swed Siler f = Siler f$fitted.values

556

557 Siler_f = MortalityLaw (x = Ispanija_x ,
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559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

mx = Vid_Ispanija_miu_f$Vidurkis ,
law = "siler",

opt.method = "LF2",

show=TRUE)

summary ( Siler f)
isp_ Koef SF = format(Siler_f$coefficients, scientific=FALSE)
isp_Siler f = Siler_ f$fitted.values

Siler _f = MortalityLaw (x = BaltRus_x,
mx = Vid_BaltRus_miu_f$Vidurkis ,
law = "siler",
opt.method = "LF2",
show=TRUE)

summary ( Siler f)
balt__Koef SF = format(Siler_f$coefficients, scientific=FALSE)
balt Siler f = Siler f$fitted.values

ggplot (data.frame (Svedija_x ,log(Vid_Svedija_miu_f$Vidurkis) ,log/(
Swed_ Siler f)), aes(Svedija_x)) +
geom_point (aes (y=log (Vid_ Svedija miu_ f$Vidurkis), colour="red")) +
geom_ line (aes (y=log(Swed_Siler_f), colour="black"), size = 0.8) +
scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +
labs(y = "log (Mirtingumo galia)", x = "ZAmius") +
scale__x__continuous (
breaks =seq(0, 110, by = 10),
labels = ¢("0", "10", "20", "30", "40", "50", "60","70" "80" ,"90" "
100" ,"110")) +
theme_grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme (legend.position = ¢(0.8, 0.3))+
ggsave ("Svedija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")

36



590

591 ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_f$Vidurkis) , log/(
isp_Siler f)), aes(Ispanija_x)) +

592 geom_ point (aes (y=log (Vid_Ispanija_ miu_f$Vidurkis), colour="red")) +

593 geom_line (aes (y=log(isp_ Siler f), colour="black"), size = 0.8) +

594 scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

595 labs(y = "log (Mirtingumo galia)", x = "ZAmius") +

596 scale_x_ continuous (

597 breaks =seq(0, 110, by = 10),

598 labels = ¢("0", "10", "20", "30", "40", "50", "60","70" "80" ,"90" "

100" ,"110")) +
599 theme_grey () +
600 theme(plot.title = element_text(hjust = 0.5))+
601 theme(legend.position = ¢(0.8, 0.3))+
602 ggsave ("Ispanija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")
603
604 ggplot(data.frame(BaltRus x,log(Vid BaltRus miu f$Vidurkis) , log/(
balt_Siler_f)), aes(BaltRus_x)) +
605 geom_ point (aes (y=log (Vid_BaltRus_miu_f$Vidurkis), colour="red")) +
606 geom_line (aes (y=log(balt_Siler f), colour="black"), size = 0.8) +

607 scale__color_manual( name =NULL, labels = c("Modelio éprognoz", "
éStebti duomenys") ,values = c("black", "red")) +

608 labs (y = "log (Mirtingumo galia)", x = "zZAmius") +

609 scale__x__continuous (

610 breaks =seq (0, 110, by = 10),

611 labels = c("0", "10", "20", "30", "40", "50", "60","70","80","90" "

100" ,"110")) +
612 theme_grey () +
613 theme(plot.title = element_ text(hjust = 0.5))+
614 theme(legend.position = ¢(0.8, 0.3))+
615 ggsave ("Baltarusija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele/Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")
616

617 HHEHRHHAHAH
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623
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629
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631
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633
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641

642

643

644

645

646

647

648

649

650

651

652

#Vyrat
HHARBHAEH
Siler_m = MortalityLaw (x = Svedija_x,
mx = Vid_ Svedija_ miu_m8$Vidurkis ,
law = "siler",
opt.method = "LF2",
show=TRUE)

summary ( Siler__m)
Swed_Koef SM = format (Siler_ m$coefficients, scientific=FALSE)

Swed_ Siler m = Siler m$fitted.values

Siler_m = MortalityLaw (x = Ispanija_x,
mx = Vid_Ispanija_ miu_m$Vidurkis ,
law = "siler",
opt.method = "LF2",
show=TRUE)

summary ( Siler m)
isp_Koef SM = format (Siler_m$coefficients, scientific=FALSE)

isp_ Siler_ m = Siler_ m$fitted.values

Siler_m = MortalityLaw (x = BaltRus_x,
mx = Vid_BaltRus_miu_ m$Vidurkis ,
law = "siler",
opt.method = "LF2",
show=TRUE)

summary ( Siler m )
balt_ Koef SM = format (Siler_ m$coefficients, scientific=FALSE)

balt Siler m = Siler m$fitted.values

ggplot (data.frame (Svedija_x,log(Vid_Svedija_miu_m$Vidurkis) ,log(
Swed_Siler_m)), aes(Svedija_x)) +
geom_point (aes (y=log (Vid_ Svedija_miu m$Vidurkis), colour="red")) +
geom__line (aes (y=log(Swed_Siler_m), colour="black"), size = 0.8) +
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653 scale__color_manual( name =NULL, labels = c("Modelio éprognoz", "
éStebti duomenys") ,values = c¢("black", "red")) +

654 labs(y = "log (Mirtingumo galia)", x = "zAmius") +

655 scale__x__continuous (
656 breaks =seq(0, 110, by = 10),
657 labels — C("O" , ||10|| , ||20|| , "30" , ||40|| , "50" , "60“ ’ll 70 n ’||80|| ’"90" ’ll

100" ,"110")) +
658 theme_grey () +
659 theme(plot.title = element_text(hjust = 0.5))+
660 theme(legend.position = ¢(0.8, 0.3))+
661 ggsave ("Svedija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")
662
663 ggplot(data.frame(Ispanija_x,log(Vid_Ispanija_miu_m$Vidurkis) ,h log(
isp_ Siler_m)), aes(Ispanija_x)) +

664 geom_point (aes (y=log(Vid Ispanija _miu m$Vidurkis), colour="red")) +

665 geom__line (aes (y=log (isp_Siler_m), colour="black"), size = 0.8) +

666 scale_color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

667 labs(y = "log (Mirtingumo galia)", x = "ZAmius") +

668 scale_x_ continuous (

669 breaks =seq(0, 110, by = 10),

670 labels = ¢("0O", "10", "20", "30", "40", "50", "60","70","80","90" "

100" ,"110")) +
671 theme_ grey () +
672 theme(plot.title = element__text(hjust = 0.5))+
673 theme(legend.position = ¢(0.8, 0.3))+
674 ggsave ("Ispanija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")
675
676 ggplot (data.frame (BaltRus_x,log(Vid_BaltRus_miu_m$Vidurkis) ,log (
balt Siler _m)), aes(BaltRus_x)) +
677 geom__point (aes (y=log (Vid_BaltRus_miu_m$Vidurkis), colour="red")) +
678 geom_ line (aes (y=log(balt_Siler_m), colour="black"), size = 0.8) +
679 scale color manual( name =NULL, labels = c¢("Modelio éprognoz", "

éStebti duomenys"),values = c("black", "red")) +
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680 labs(y = "log (Mirtingumo galia)", x = "ZAmius") +

681 scale_x_ continuous (
682 breaks =seq(0, 110, by = 10),
683 labels — C(llo" , ||10|| , ll20ll , "30" , ||40|| , ll50" , "60" 7ll 70 n ’||80|| ’"90" 7ll

100" ,"110")) +

684 theme_grey () +

685 theme(plot.title = element_text(hjust = 0.5))+

686 theme(legend.position = ¢(0.8, 0.3))+

687 ggsave ("Baltarusija_ M.jpeg", width = 4, height = 4, path = "C: /Users/

Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")

688 HHARAHRABAHRARAHBARH

689 #RMSE skaiciavimas

690 HEHRBARAAHAAAUBHREHH

6901 Sved RMSE_Gf = sqrt (sum((log(Vid_Svedija_miu_f$Vidurkis) — log(
Swed_Gompertz_f) )"2)x(1/111))

692 Sved RMSE Gm = sqrt (sum((log(Vid Svedija miu m$Vidurkis) — log(
Swed__Gompertz_m) )"2)*%(1/111))

693

694 Sved RMSE Mf = sqrt (sum((log(Vid Svedija_miu f$Vidurkis) — log(
Swed_Makeham_f) )"2)x(1/111))

695 Sved RMSE Mm = sqrt (sum((log(Vid_Svedija_miu_m$Vidurkis) — log(
Swed Makeham_ m) )"2)*(1/111))

696

697 Sved_ RMSE_Sf = sqrt (sum((log(Vid_Svedija_ miu_f$Vidurkis) — log(
Swed_ Siler_f) )"2)%(1/111))

698 Sved RMSE Sm = sqrt (sum((log(Vid_Svedija_miu m$Vidurkis) — log(
Swed_ Siler_m) )"2)x(1/111))

699

700 Isp. RMSE Gf = sqrt(sum((log(Vid Ispanija_miu_ f$Vidurkis) — log(
isp_ Gompertz_f) )"2)*x(1/111))

701 Isp. RMSE_Gm = sqrt (sum((log(Vid_Ispanija_miu_m$Vidurkis) — log(
isp_ Gompertz_m) )"2)x(1/111))

702

703 Isp. RMSE Mf = sqrt (sum((log(Vid_Ispanija_ miu_ f$Vidurkis) — log(
isp_ Makeham_f) )"2)x(1/111))

704 Isp RMSE_Mm = sqrt (sum((log(Vid_Ispanija_miu_m$Vidurkis) — log(
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706
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720

721
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723

724

725

726

727

728
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730

731

isp. Makeham_m) )"2)*(1/111))

Isp. RMSE_Sf = sqrt (sum((log(Vid Ispanija_miu_ f$Vidurkis)
isp_Siler_f) )"2)*(1/111

Isp. RMSE_Sm = sqrt (sum((log
isp_ Siler_m) )"2)*(1/111

(V

))

(Vid_ Ispanija_ miu_m$Vidurkis)

))

Balt_ RMSE_Gf = sqrt (sum((log(Vid_BaltRus_miu_f$Vidurkis)
balt_ Gompertz_f) )"2)*x(1/111))

(

)

Balt RMSE Gm = sqrt (sum((log(Vid_BaltRus_miu_m$Vidurkis)
balt__Gompertz_m) )"2)*%(1/111))

Balt RMSE Mf = sqrt (sum((log(Vid BaltRus miu_ f$Vidurkis)

balt Makeham f) )"2)*(1/111))

Balt. RMSE_Mm = sqrt (sum( (log (Vid_BaltRus_miu_m$Vidurkis)

balt_ Makeham_m) )"2)*(1/111))

Balt. RMSE_Sf = sqrt (sum((log
balt_Siler_f) )"2)%(1/111

Balt_ RMSE_Sm = sqrt (sum( (log(Vid_BaltRus_miu_m$Vidurkis)
balt_ Siler_m) )"2)%(1/111))

Vid_BaltRus_miu_f$Vidurkis)
)

(
)
(
)

mean (Sved_ RMSE_ Gf,Isp_ RMSE_ Gf,Balt_ RMSE_ Gf)
mean (Sved RMSE_Gm,Isp. RMSE_Gm, Balt. RMSE_Gm)

mean (Sved RMSE_ Mf, Isp_ RMSE_Mf, Balt_ RMSE_ Mf)
mean (Sved RMSE Mm,Isp. RMSE Mm, Balt RMSE Mm)

mean (Sved_ RMSE_ Sf,Isp. RMSE_Sf, Balt_ RMSE__Sf)
mean (Sved_ RMSE_ Sm,Isp. RMSE_Sm,Balt_ RMSE_Sm)
HARRBRAARBHH

#Rezultata<

HARHBHRARHHHH

log (

log (

log (

log (

log (

log (

log (

log (

RMSE 1 = data.frame (S_Vyr = Sved RMSE _Gm, S_Mot = Sved  RMSE_ Gf,
B_Vyr = Balt_ RMSE_Gm, B Mot = Balt_ RMSE_Gf,
I_Vyr = Isp RMSE_Gm, I Mot = Isp_ RMSE_Gf, row.names
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732

733

734

735

736

737

738

739

740

741

742

743

744

745

746

747

748

749

750

751

752

753

754

755

756

757

758

759

760

761

762

763

764

RMSE 2

RMSE 3

Gomp M
Gomp_ F

Mak M
Mak_ F
Sil._ M
Sil_F

— "Gomp” )

data.frame (S_Vyr =
B Vyr =
I Vyr =

— ||Mak|| )

data.frame (S_Vyr =
B_Vyr =
I Vyr =

— ||Si1||)

Sved. RMSE Mm, S Mot
Balt RMSE_ Mm, B Mot
Isp RMSE Mm, I Mot = Isp_ RMSE_Mf, row.names

Sved RMSE Sm, S Mot
Balt_ RMSE_Sm, B Mot
Isp. RMSE Sm, I Mot = Isp_ RMSE_Sf, row.names

Sved RMSE M,
Balt RMSE M,

Sved_ RMSE_ Sf,
Balt_ RMSE_ Sf,

data.frame (Swed_Koef GM,isp_Koef GM, balt_Koef GM)

data.frame (Swed_Koef GF,isp_Koef GF, balt_Koef GF)
data.frame (Swed_Koef MM, isp_Koef MM, balt_Koef MM)
data.frame (Swed Koef MF  isp_Koef MF, balt_ Koef MF)
data.frame (Swed_Koef SM,isp_Koef SM, balt_ Koef SM)
data.frame (Swed_Koef SF, isp_Koef SF, balt_Koef SF)

HARBRARBRARBRARBRARBRARBRARBRARBERARBRARH

#Likusios gyvenimo trukmes skaiciavimas

HARBAABBHGRBRBRARBRBRRRBRBAARBRRRRBRAHRA

SW1_f
SW2_f
SW3_f

SW1 m
SW2 m
SW3 m

IS1_f
IS2_f
IS3_f

ISI m
IS2 m

IS3 m

BL1_f

LifeTable (Svedija_x,
LifeTable (Svedija_x,
LifeTable (Svedija_x,

LifeTable (Svedija_x,
LifeTable (Svedija_x,
LifeTable (Svedija_x,

LifeTable (Svedija_x,
LifeTable (Svedija_ x,
LifeTable (Svedija_x ,

LifeTable (Svedija_x,
LifeTable (Svedija_x,

LifeTable (Svedija_x,

LifeTable (Svedija_x,

mx

mx

mx

mx

mx

mx

mx

mx

mx

mx

mx

mx

mx

Swed__Gompertz_ f)

Swed_ Makeham_ f)

Swed__Siler_ f)

Swed__Gompertz_m)

Swed_Makeham_ m)

Swed__Siler_m)

isp_ Gompertz_ f)

isp_ Makeham_ f)
isp_ Siler_f)

isp_ Gompertz_m)

isp_ Makeham_m)

isp_ Siler_m)

balt Gompertz f)
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765

766

767

768

769

770

771

772

773

774

775

776

it

778

779

780

781

782

783

784

785

786

787

788

789

790

791

792

793

794

795

796

797

798

799

800

BL2_f = LifeTable(Svedija_x,
BL3_f = LifeTable(Svedija_x,

BLI_m = LifeTable (Svedija_x,
BL2 m = LifeTable (Svedija_x,
BL3 m = LifeTable (Svedija_x,

View (SW1_f$1t $ex)
View (SW2_f$1t$ex )
View (SW3_{$1t $ex)
View (SW1_m$1t $ex)
View (SW2 m$1t $ex)
View (SW3_m$ 1t $ex)
View (IS1_f$1t8ex)
View (IS2_ 81t $ex)
View (IS3__f$1t$ex)
View (IS1_m$1t$ex)
View (IS2_m$ 1t $ex)
View (1S3 m$1t$ex)
View (BL1 f$1t8ex)
View (BL2_ f$1t$ex)
View (BL3_f$1t $ex)
View (BLL m$1t$ex)
View (BL2 m$1t $ex)
View (BL3 m$1t $ex )

library (MortalityLaws)
library (tidyverse)

library (dbplyr)
library (forcats)
library (ggplot2)

mx

mx

mx

mx

mx

balt_Makeham_f)
balt__ Siler_f)

balt__ Gompertz_m)
balt_ Makeham m)
balt_ Siler__m)

HARBRABBRARBRARBRABBRARBHRARBRARRHRAH

#Duomenu ikelimas Si mortality.org

HARBAABBHGRBRBRAAR BB RRBRBRARB R R R HH

HAHARRAARH
#Suedija
HAZRBRARY

Svedija_ Dx = ReadHMD(what = "Dx",
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801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

821

822

823

824

825

826

827

828

829

830

831

832

833

834

835

836

Svedija_Ex = ReadHMD(what = "Ex",

HAHARRAHARR
#Ispanija
HARRRRARY

Ispanija_Dx = ReadHMD(what = "Dx",

Ispanija_ Ex = ReadHMD(what = "Ex",

HAARRAARR
#Baltarusija

HAHRBHRRHH

countries = "SWE" ,
interval = "1x1"
username = "gabriele.rainyte@gmail.com",
password = "Justera",
save = TRUE)
countries = "SWE",
interval = "1x1",
username = "gabriele.rainyte@Qgmail.com",
password = "Justera",
save = TRUE)
countries = "ESP",
interval = "1x1",
username = "gabriele.rainyte@gmail.com",
password = "Justera",
save = TRUE)
countries = "ESP"
interval = "1x1",
username = "gabriele.rainyte@gmail.com",
password = "Justera",
save = TRUE)

BaltRus_ Dx = ReadHMD(what = "Dx",

countries = "BLR",

interval

usernaime

II1X1II ,

"gabriele.rainyte@gmail.com" ,
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837

838

839

840

841

842

843

844

845

846

847

848

849

850

851

852

853

854

855

856

857

858

859

860

861

862

863

864

865

866

867

868

869

870

871

872

password = "Justera",

save = TRUE)

BaltRus_Ex = ReadHMD(what = "Ex",

countries = "BLR",

interval = "1x1",

username = "gabriele.rainyte@gmail.com" ,
password = "Justera",

save = TRUE)

HARBRARBRBHBRAABBHRARBEHRARH

#yDuomen transformavimas

HARBAAARBBRBRBRBRBRARRR R Y

Svedija_t_1 =1

989:2018

Svedija_x = 0:110
Svedija_t = Svedija_mx$data$Year[26419:29748]
Svedija_x_1 = Svedija_Ex$data$Age[26419:29748]

Svedija_Ex_f
Svedija_Dx_ f

Svedija Ex$data$Female[26419:29748]
Svedija_Dx$data$Female[26419:29748]

Svedija_ miu_f = Svedija_Dx_f/Svedija_Ex_f

Svedija_ Dx_m
Svedija_ Ex_m

Svedija_ miu_m

Ispanija_x =

Svedija_ Dx$data$Male [26419:29748]
Svedija_Ex$data$Male [26419:29748]

Svedija_ Dx_m/Svedija_Ex_m

0:110

Ispanija_x_1 = Ispanija_Ex$data$Age[8992:12321]

Ispanija_ Ex_f =

Ispanija_Dx_f =

Ispanija_ Ex$data$Female [8992:12321]
Ispanija Dx$data$Female[8992:12321]

Ispanija_miu_f = Ispanija_Dx_f/Ispanija_Ex_f

Ispanija_ Dx_m

Ispanija_Dx$data$Male [8992:12321]
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873

874

875

876

877

878

879

880

881

882

883

884

885

886

887

888

889

890

891

892

893

894

895

896

897

898

899

900

901

902

903

904

905

906

Ispanija_ Ex_m = Ispanija_Ex$data$Male[8992:12321]

Ispanija_miu_m = Ispanija_Dx_m/Ispanija_Ex_m

BaltRus x = 0:110
BaltRus x 1 = BaltRus Ex$data$Age[3331:6660]

BaltRus_Ex_f = BaltRus_Ex$data$Female[3331:6660]
BaltRus Dx f = BaltRus Dx$data$Female[3331:6660]
BaltRus_miu_f = BaltRus_Dx_f/BaltRus_Ex_f

BaltRus Dx m = BaltRus_Dx$data$Male[3331:6660]
BaltRus_Ex_m = BaltRus_Ex$data$Male[3331:6660]
BaltRus_miu_m = BaltRus_Dx_m/BaltRus_Ex_m

HARBAAAARRRBRBRBRBRAAAH
#Vidurkiu skaiciavimas
HARRAAAARBUHHRRRBRRRAARH
HARBRARHH

#Moterys

HH#BRBRGH

DfSved EX_f = data.frame (EX_ f = Svedija_Ex$data$Female[26419:29748],
Age = Svedija_x_1)

DfSved_DX_f = data.frame (DX _f = Svedija_Dx$data$Female[26419:29748],
Age = Svedija_x_1)

DfSved_miu_f = data.frame(miu_f = Svedija_miu_f, Age = Svedija_x_1)

Vid_Svedija_ DX f = DfSved DX f %%
group_ by (Age) %%
summarise ( Vidurkis = mean(DX f, na.rm = TRUE))

Vid__Svedija_ EX_f = DfSved EX_f %%

group_ by (Age) %%
summarise ( Vidurkis = mean(EX f , na.rm = TRUE))
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907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935

936

937

938

Vid_ Svedija_miu_f = DfSved miu_f %%
group_ by (Age) %%

summarise ( Vidurkis = mean(miu f,na.rm = TRUE))

DfIsp_ EX f = data.frame (EX f = Ispanija_Ex$data$Female[8992:12321], Age
= Ispanija_x_1)

DfIsp_ DX_f = data.frame (DX_f = Ispanija_Dx$data$Female[8992:12321], Age
= Ispanija_x_ 1)

DfIsp_miu_f = data.frame (miu_f = Ispanija_miu_f, Age = Ispanija_x_1)

Vid_Ispanija_ DX f = DfIsp_ DX _f %%
group_ by (Age) %%
summarise ( Vidurkis = mean(DX f na.rm = TRUE))

Vid_Ispanija_ EX f = DfIsp EX f %%
group_ by (Age) %%
summarise (Vidurkis = mean(EX f na.rm = TRUE))

Vid_Ispanija_miu_ f = DfIsp_ miu f %%
group_ by (Age) %%

summarise ( Vidurkis = mean(miu_f,na.rm = TRUE))

DfBalt_ EX_ f = data.frame (EX_f = BaltRus_Ex$data$Female[3331:6660], Age
= BaltRus_x_1)

DfBalt_ DX _f = data.frame (DX _f = BaltRus_Dx$data$Female[3331:6660], Age
= BaltRus_x_1)

DfBalt_miu_f = data.frame (miu_f = BaltRus_miu_f, Age = BaltRus_x_1)

Vid_BaltRus DX f = DfBalt DX f %%
group_ by (Age) %%
summarise ( Vidurkis = mean(DX f,na.rm = TRUE))

Vid_BaltRus_ EX f = DfBalt_ EX_f %%

group_ by (Age) %%
summarise ( Vidurkis = mean(EX f , na.rm = TRUE))
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939

940

941

942

943

944

945

946

947

948

949

950

951

952

953

954

955

956

957

958

959

960

961

962

963

964

965

966

967

968

969

970

Vid BaltRus miu f = DfBalt miu f %%
group_ by (Age) %%

summarise ( Vidurkis = mean(miu f,na.rm = TRUE))

HARARRH

#Vyrat

HARABHH

DfSved_ EX_ m = data.frame (EX m = Svedija_Ex$data$Male[26419:29748], Age
= Svedija_x_1)

DfSved DX m = data.frame (DX m = Svedija_Dx$data$Male[26419:29748], Age
= Svedija_x_1)

DfSved_miu_m = data.frame (miu_m = Svedija_miu_m, Age = Svedija_x_1)

Vid_Svedija_ DX _m = DfSved DX m %%
group_ by (Age) %%

summarise ( Vidurkis = mean(DX m,na.rm = TRUE))

Vid_Svedija_ EX f = DfSved EX m %%
group_ by (Age) %%

summarise ( Vidurkis = mean(EX m,na.rm = TRUE))

Vid_Svedija_ miu_m = DfSved miu_m %%
group_ by (Age) %%

summarise ( Vidurkis = mean(miu_m,na.rm = TRUE))

Dflsp_ EX_m = data.frame (EX m = Ispanija_Ex$data$Male[8992:12321], Age
Ispanija_x_1)

Dflsp_ DX _m = data.frame (DX m = Ispanija_Dx$data$Male[8992:12321], Age
Ispanija_x_1)

Dflsp_miu_m = data.frame (miu_m = Ispanija_miu_m, Age = Ispanija_x_1)

Vid_ Ispanija_ DX m = Dflsp DX m %%
group_ by (Age) %%

summarise ( Vidurkis = mean(DX m,na.rm = TRUE))

Vid_Ispanija_ EX_ f = Dflsp  EX m %%
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971

972

973

974

975

976

977

978

979

980

981

982

983

984

985

986

987

988

989

990

991

992

993

994

995

996

997

998

999

1000

group_ by (Age) %%

summarise ( Vidurkis = mean(EX m,na.rm = TRUE))

Vid_Ispanija_ miu_m = Dflsp_miu_m %%
group_ by (Age) %%

summarise ( Vidurkis = mean(miu_m,na.rm = TRUE))

DfBalt_ EX m = data.frame (EX m = BaltRus_Ex$data$Male[3331:6660], Age =
BaltRus_x_1)

DfBalt. DX _m = data.frame (DX m = BaltRus_Dx$data$Male[3331:6660], Age =
BaltRus_x_1)

DfBalt_ miu_m = data.frame (miu_m = BaltRus_miu_m, Age = BaltRus_x_1)

Vid BaltRus DX m = DfBalt DX m %%
group_ by (Age) %%

summarise ( Vidurkis = mean(DX m,na.rm = TRUE))

Vid_BaltRus_ EX f = DfBalt_ EX m %%
group_ by (Age) %%

summarise ( Vidurkis = mean(EX m,na.rm = TRUE))

Vid BaltRus miu m = DfBalt miu m %%
group_ by (Age) %%

summarise ( Vidurkis = mean(miu_m,na.rm = TRUE))

HARRRARBRARBRARRRARRAARBRARRRARRAARRH
#Vidutines mirtingumo galio grafikas
HARBRARBRARBRARBRARBAARBRARBRARBRARHH
ggplot (data.frame (Svedija_x,log(Vid_Svedija_miu_f$Vidurkis) ,log/(
Vid_ Svedija_miu_m$Vidurkis)), aes(Svedija_x)) +
geom_ line (aes (y=log(Vid_Svedija_ miu_f$Vidurkis), colour="red") , 6 size =
0.8, show.legend = TRUE) +
geom_ line (aes (y=log (Vid_Svedija_miu_m$Vidurkis), colour="black"),
size = 0.8, show.legend = TRUE) +
scale color manual( name =NULL, labels = c("Vyrai", "Moterys"),h values

= c("black", "red")) +
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1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

1023

1024

1025

labs(y = "log (éVidutin mirtingumo galia)" ,x = "zZAmius") +

scale_x_ continuous (
breaks =seq(0, 110, by = 10),
labels = c¢("0", "10", "20", "30", "40", "50", "60","70","80" ,"90" "

100" ,"110")) +

theme_grey () +

theme(plot.title = element_text(hjust = 0.5))+

theme (legend.position = ¢(0.8, 0.2))+

ggsave ("Svedija_ FM.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai")

ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_f$Vidurkis) ,h log(

Vid_Ispanija_miu_m$Vidurkis)), aes(Ispanija_x)) +

geom_ line (aes (y=log(Vid_Ispanija_miu_f$Vidurkis), colour="red"), size
=0.8) +

geom_line (aes (y=log(Vid Ispanija miu m$Vidurkis), colour="black"),
size = 0.8) +

scale_color_manual ( name =NULL, labels = c¢("Vyrai", "Moterys" ), values
= c("black", "red")) +

labs(y = "log (Vidutine mirtingumo galia)", x = "ZAmius") +

scale_x_ continuous (
breaks =seq(0, 110, by = 10),
labels = c¢("0", "10", "20", "30", "40", "50", "60","70","80" ,"90" "

100" ,"110")) +

theme_grey () +

theme(plot.title = element_text(hjust = 0.5))+

theme(legend.position = ¢(0.8, 0.2))+

ggsave ("Ispanija_ FM.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai")

ggplot (data.frame (BaltRus_x,log(Vid_BaltRus_miu_f$Vidurkis) ,log(

Vid_BaltRus_miu_m$Vidurkis)), aes(BaltRus_x)) +
geom__line (aes (y=log(Vid_BaltRus_miu_f$Vidurkis), colour="red"), size
=0.8) +
geom_line (aes (y=log(Vid BaltRus miu m$Vidurkis), colour="black"),
size = 0.8) +

20



1026 scale color manual( name =NULL, labels = c("Vyrai", "Moterys"),h values

= c("black", "red")) +

1027 labs(y = "log (Vidutine mirtingumo galia)", x = "ZAmius") +

1028 scale__x__continuous (

1029 breaks =seq(0, 110, by = 10),

1030 labels = c("0", "10", "20", "30", "40", "50", "60","70" "80", "90" "

100" ,"110")) +
1031 theme_grey () +
1032 theme(plot.title = element_text(hjust = 0.5))+
1033 theme (legend.position = ¢(0.8, 0.2))+
1034 ggsave ("Baltarusija_FM.jpeg", width = 4, height = 4, path = "C:/Users
/Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai")
1035 #

HUERABBRARBRARRARBRARBRARBRARBRARBRARRRARRAR R RBR B RARBRARBRARBRABBRARRAA R RS

1036 #Gomperso desnis
1037 #

HARRRRRARAARRBRRRRRAARRBRARBRARRRBRRRRAARRRRRRRRRARRRRBRRRRARRRRRRRRAARHR R

1038 H#AHRAHBRH
1039 #Moterys
1040 H#A#RBAAULH

1041 Gompertz_f = MortalityLaw (x = Svedija_x,

1042 mx = Vid_ Svedija_miu_f$Vidurkis ,
1043 law = "gompertz",

1044 opt.method = "LF2",

1045 show=TRUE)

1046

1047 summary (Gompertz_f)

1048 Swed_Koef GF = format (Gompertz_f$coefficients, scientific=FALSE)
1049 Swed_Gompertz {f = Gompertz f$fitted.values

1050

1051 Gompertz_f = MortalityLaw (x = Ispanija_x,

1052 mx = Vid_Ispanija_miu_f$Vidurkis ,
1053 law = "gompertz",
1054 opt.method = "LF2"

o1



1055

1056

1057

1058

1059

1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

show=TRUE)

summary ( Gompertz_f)
isp_Koef GF = format (Gompertz_f$coefficients, scientific=FALSE)

isp_ Gompertz_f = Gompertz_f$fitted.values

Gompertz_f = MortalityLaw (x = BaltRus_x,
mx = Vid_BaltRus_miu_f$Vidurkis ,

law = "gompertz",
opt.method = "LF2"
show=TRUE)

summary (Gompertz_f)
balt__Koef GF = format(Gompertz_f$coefficients, scientific=FALSE)

balt__ Gompertz f = Gompertz_ f{$fitted.values

ggplot (data.frame (Svedija_x ,log(Vid_Svedija_miu_f$Vidurkis) ,log(
Swed_Gompertz_f)), aes(Svedija_x)) +
geom_point (aes (y=log(Vid_ Svedija_miu f$Vidurkis), colour="red")) +
geom _line (aes(y=log(Swed Gompertz f), colour="black"), size = 0.8) +
scale_color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +
labs(y = "log (Mirtingumo galia)", x = "ZAmius") +
scale_x_ continuous (
breaks =seq(0, 110, by = 10),
labels = c¢("0", "10", "20", "30", "40", "50", "G0","70","80" ,"90" "
100" ,"110")) +
theme_grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+
ggsave ("Svedija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")

ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_f$Vidurkis) , log(
isp_ Gompertz_f)), aes(Ispanija_x)) +
geom_ point (aes (y=log (Vid_Ispanija_miu_f$Vidurkis), colour="red")) +
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1086

1087

1088

1089

1090

1091

1092

1093

1094

1095

1096

1097

1098

1099

1100

1101

1102

1103

1104

1105

1106

1107

1108

1109

1110

1111

1112

1113

1114

geom line(aes (y=log(isp Gompertz f), colour="black"), size = 0.8) +
scale_color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +
labs (y = "log (Mirtingumo galia)", x = "zAmius") +
scale__x_ continuous (
breaks =seq(0, 110, by = 10),
labels = ¢("O", "10", "20", "30", "40", "50", "60","70","80","90" "
100" ,"110")) +
theme_grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+
ggsave ("Ispanija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")

ggplot (data.frame (BaltRus_x,log(Vid_BaltRus_miu_f$Vidurkis) ,log(

balt Gompertz f)), aes(BaltRus x)) +
geom_ point (aes (y=log(Vid_BaltRus_miu_ f$Vidurkis), colour="red")) +
geom_ line (aes (y=log(balt_Gompertz_f), colour="black"), size = 0.8) +
scale color manual( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +
labs(y = "log (Mirtingumo galia)", x = "zZAmius") +
scale__x__continuous (
breaks =seq(0, 110, by = 10),
labels = c("0", "10", "20", "30", "40", "50", "60","70","80","90" "
100" ,"110")) +
theme_grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+
ggsave ("Baltarusija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele/Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")

HRZHRBHRH
#Vyrat
HAARRHAHR

Gompertz_m = MortalityLaw (x = Svedija_x,

mx = Vid_ Svedija_ miu_m$Vidurkis ,
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1115 law = "gompertz",

1116 opt.method = "LF2"
1117 show=TRUE)
1118

1119 summary (Gompertz_ m )
1120 Swed_Koef GM = format (Gompertz_m$coefficients , scientific=FALSE)

1121 Swed__Gompertz m = Gompertz m$fitted.values
1122

1123 Gompertz_m = MortalityLaw (x = Ispanija_x,

1124 mx = Vid_Ispanija_ miu_m$Vidurkis ,
1125 law = "gompertz",

1126 opt.method = "LF2",

1127 show=TRUE)

1128

1120 summary ( Gompertz_m )
1130 isp_ Koef GM = format (Gompertz_ m$coefficients, scientific=FALSE)

1131 isp_ Gompertz_ m = Gompertz_m$fitted.values
1132

1133 Gompertz_m = MortalityLaw (x = BaltRus_x,

1134 mx = Vid_BaltRus_miu m$Vidurkis ,
1135 law = "gompertz",

1136 opt.method = "LF2",

1137 show=TRUE)

1138

1139 summary ( Gompertz_m )
1140 balt_ Koef GM = format (Gompertz_m$coefficients, scientific=FALSE)

1141 balt__ Gompertz. m = Gompertz m$fitted.values

1142

1143 ggplot (data.frame (Svedija_x ,log(Vid_Svedija_miu_m$Vidurkis) ,log(
Swed__Gompertz_m) ), aes(Svedija_x)) +

1144 geom__point (aes (y=log (Vid_Svedija_ miu_m$Vidurkis), colour="red")) +

1145 geom line (aes (y=log(Swed Gompertz m), colour="black"), size = 0.8) +

1146 scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

1147 labs(y = "log (Mirtingumo galia)", x = "ZAmius") +

1148 scale_ x_continuous (

o4



1149

1150

1151

1152

1153

1154

1155

1156

1157

1158

1159

1160

1161

1162

1163

1164

1165

1166

1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

breaks =seq(0, 110, by = 10),
labels = c("0", "10", "20", "30", "40", "50", "60","70","80","90" "
100" ,"110")) +

theme_grey () +

theme(plot.title = element_text(hjust = 0.5))+

theme(legend.position = ¢(0.8, 0.3))+

ggsave ("Svedija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")

ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_m$Vidurkis) ,log/(
isp_ Gompertz_m) ), aes(Ispanija_x)) +

geom__point (aes (y=log (Vid_Ispanija_miu_m$Vidurkis), colour="red")) +

geom_line (aes (y=log(isp_ Gompertz_m), colour="black"), size = 0.8) +

scale_color_manual( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

labs(y = "log (Mirtingumo galia)", x = "ZAmius") +
scale_ x_ continuous (
breaks =seq(0, 110, by = 10),
labels = c¢("0", "10", "20", "30", "40", "50", "G0","70","80" ,"90" "
100" ,"110")) +
theme_ grey () +
theme(plot.title = element text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+
ggsave ("Ispanija_M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")

ggplot (data.frame (BaltRus_ x,log(Vid_BaltRus_miu_m$Vidurkis) ,log(
balt_Gompertz_m)), aes(BaltRus_x)) +
geom_ point (aes (y=log (Vid_ BaltRus_miu_m$Vidurkis), colour="red")) +
geom__line (aes (y=log (balt_Gompertz_m), colour="black"), size = 0.8) +
scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +
labs(y = "log (Mirtingumo galia)", x = "ZAmius") +
scale_x__continuous (
breaks =seq(0, 110, by = 10),
labels = c("0", "10", "20", "30", "40", "50", "60" 70" ,"80","90" "
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1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

100" ,"110")) +
theme_grey () +
theme(plot.title = element text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+
ggsave ("Baltarusija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Gompertz")

HUERABBRARBRARRARBRARBRARBRARBRARBRABBRARRARBRAR B RARBRARBRARBRARBRARRRAR LA

#Makehamo desnts
#

HARRBRRARAARRERRRRRAARRBRARRARAARRBRRRRAARRRRRRRARARRRRRRARRARRRRRARARARHR R

REABABHRH
#Moterys
HABRBHBRHH
Makeham_f = MortalityLaw (x = Svedija_x,
mx = Vid_Svedija_miu_f$Vidurkis ,
law = "makeham" ,
opt.method = "LF2",
show=TRUE)

summary (Makeham_ f)
Swed_Koef MF = format (Makeham_f$coefficients, scientific=FALSE)

Swed Makeham f = Makeham f$fitted.values

Makeham_f = MortalityLaw (x = Ispanija_x,
mx = Vid_Ispanija_miu_ f$Vidurkis ,
law = "makeham" ,
opt.method = "LF2"
show=TRUE)

summary (Makeham_ f)
isp_ Koef MF = format (Makeham f$coefficients, scientific=FALSE)

isp_ Makeham f = Makeham_ f$fitted.values
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1207

1208

1209
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1223

1224

1225

1226

1227

1228

1229

1230

1231

1232

1233

1234

1235

1236

Makeham_f = MortalityLaw (x = BaltRus_x,
mx = Vid_BaltRus_miu_f$Vidurkis ,
law = "makeham" ,
opt.method = "LF2",
show=TRUE)

summary (Makeham_ f)
balt_ Koef MF = format (Makeham f$coefficients, scientific=FALSE)
balt Makeham f = Makeham f$fitted.values

ggplot (data.frame (Svedija_x,log(Vid_Svedija_miu_f$Vidurkis) ,log(
Swed_Makeham f)), aes(Svedija_x)) +
geom_point (aes (y=log(Vid_Svedija_miu f$Vidurkis), colour="red")) +
geom__line (aes (y=log (Swed_Makeham_f), colour="black"), size = 0.8) +
scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c¢("black", "red")) +
labs(y = "log (Mirtingumo galia)", x = "zAmius") +
scale_x_continuous (
breaks =seq(0, 110, by = 10),
labels = c("0", "10", "20", "30", "40", "50", "60" 70" ,"80","90" "
100" ,"110")) +
theme_grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+
ggsave ("Svedija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham" )

ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_f$Vidurkis) , log(

isp_ Makeham_f)), aes(Ispanija_x)) +

geom_ point (aes (y=log (Vid_Ispanija_miu_f$Vidurkis), colour="red")) +

geom_ line (aes (y=log (isp_ Makeham_f), colour="black"), size = 0.8) +

scale color manual( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

labs(y = "log (Mirtingumo galia)", x = "zAmius") +

scale__x__continuous (

breaks =seq (0, 110, by = 10),
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1237

1238

1239

1240

1241

1242

1243

1244

1245

1246

1247

1248

1249

1250

1251

1252

1253

1254

1255

1256

1257

1258

1259

1260

1261

1262

1263

1264

1265

1266

labels — C(”O", ||10||7 ll20ll7 1130"7 II4:OI|7 ll50"’ "60"7ll70"’||80||7"90"7ll

100" ,"110")) +

theme_ grey () +

theme(plot.title = element_text(hjust = 0.5))+

theme(legend.position = ¢(0.8, 0.3))+

ggsave ("Ispanija_F.jpeg", width = 4, height

= 4, path = "C:/Users/

Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham" )

ggplot (data.frame (BaltRus_x,log(Vid_BaltRus_miu_f$Vidurkis) ,log/(

balt_ Makeham_f)), aes(BaltRus_x)) +

geom_ point (aes (y=log (Vid_BaltRus_miu_f$Vidurkis), colour="red")) +

geom_ line (aes (y=log (balt_ Makeham_f), colour="black"), size = 0.8) +

scale color manual( name =NULL, labels = c¢("Modelio éprognoz", "

éStebti duomenys"),values = c("black", "red")) +

labs(y = "log (Mirtingumo galia)", x = "zAmius") +

scale__x__continuous (

breaks =seq (0, 110, by = 10),

labels — C(“O”7 II1OII’ ll2()ll7 ll30"’ II40||’ ll50ll’ Il60||’ll70ll’ll80||’ll90"’ll

100", "110")) +
theme_grey () +

theme(plot.title = element_text(hjust = 0.5))+

theme(legend.position = ¢(0.8, 0.3))+

ggsave ("Baltarusija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele/Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham")

HRAHRBHH
#Vyrazt
HAARRHRH

Makeham m = MortalityLaw (x = Svedija_x,

mx = Vid_ Svedija_ miu_m$Vidurkis ,

law = "makeham" |
opt.method = "LF2"
show=TRUE)

summary (Makeham_m)
Swed_Koef MM = format (Makeham m$coefficients ,

o8

scientific=FALSE)



1267 Swed Makeham m = Makeham m$fitted.values
1268

1269 Makeham m = MortalityLaw (x = Ispanija_x,

1270 mx = Vid_Ispanija_ miu_m$Vidurkis ,
1271 law = "makeham" ,

1272 opt.method = "LF2",

1273 show=TRUE)

1274

1275 summary (Makeham m)

1276 isp_ Koef MM = format (Makeham m$coefficients , scientific=FALSE)
1277 isp_ Makeham m = Makeham m$fitted.values

1278

1279 Makeham_m = MortalityLaw (x = BaltRus_x,

1280 mx = Vid_BaltRus_miu m$Vidurkis ,
1281 law = "makeham" ,

1282 opt.method = "LF2"

1283 show=TRUE)

1284

1285 summary (Makeham m)

1286 balt_Koef MM = format (Makeham m$coefficients, scientific=FALSE)

1287 balt Makeham m = Makeham m$fitted.values

1288

1289 ggplot (data.frame (Svedija_x ,log(Vid_Svedija_miu_m$Vidurkis) ,log(
Swed_Makeham m) ), aes(Svedija_x)) +

1290 geom_ point (aes (y=log (Vid_Svedija_miu m$Vidurkis), colour="red")) +

1291 geom_line (aes (y=log (Swed Makeham m), colour="black"), size = 0.8) +

1292 scale_color_manual( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

1293 labs(y = "log (Mirtingumo galia)", x = "zAmius") +

1294 scale_ x_ continuous (

1295 breaks =seq(0, 110, by = 10),

1296 labels = ¢("0", "10", "20", "30", "40", "50", "60","70","80","90" "

100" ,"110")) +
1297 theme grey () +
1298 theme(plot.title = element_text(hjust = 0.5))+

1299 theme (legend.position = ¢(0.8, 0.3))+
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1300

1301
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1321

1322

1323

1324

1325

1326

1327

ggsave ("Svedija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele/Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham")

ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_m$Vidurkis) , log/(

isp_ Makeham_m) ), aes(Ispanija_x)) +

geom_ point (aes (y=log (Vid_Ispanija_miu m$Vidurkis), colour="red")) +

geom_ line (aes (y=log (isp_ Makeham_m), colour="black"), size = 0.8) +

scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "

éStebti duomenys"),values = c("black", "red")) +

labs(y = "log (Mirtingumo galia)", x = "ZAmius") +

scale__x_ continuous (

breaks =seq(0, 110, by = 10),

labels — C(IIOII7 II]‘()"7 II2()II7 ll30"7 ||4()||7 ll50ll’ II60II7ll70ll,||80||7ll90"7ll

100" ,"110")) +
theme_ grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme (legend.position = ¢(0.8, 0.3))+

ggsave ("Ispanija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele/Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham")

ggplot (data.frame (BaltRus_x,log(Vid_BaltRus_miu_m$Vidurkis) ,log(

balt_ Makeham_m)), aes(BaltRus_x)) +

geom_ point (aes (y=log (Vid_BaltRus_miu_m$Vidurkis), colour="red")) +

geom_line (aes (y=log (balt Makeham m), colour="black"), size = 0.8) +

scale__color_manual ( name =NULL, labels = c("Modelio éprognoz", "

éStebti duomenys"),values = c("black", "red")) +

labs(y = "log (Mirtingumo galia)", x = "zAmius") +

scale__x__continuous (

breaks =seq(0, 110, by = 10),

labels — C(“O”, IIlOII’ l|20ll7 ll30|l’ ||40||’ ll50ll’ Il60||’ll70ll’||80||’ll90H’||

100" ,"110")) +
theme_ grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+

ggsave ("Baltarusija_ M.jpeg", width = 4, height

60

4, path = "C:/Users/
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Gabriele/Desktop/Bakalaurinis darbas/Paveiksleliai/Makeham")

HURBRRRRRAA BB RRR LR AR R RRRRRAR BB RRRRRA R BB RRRRRR A BB RRRRB AU BB RRARB R AR YR H

#Silerio desnis
#

HUERABBRARBRARRAABRARBRARBRARBRARBRABBRARRARBRARBRARBRARBRARBRABBRARRRARHHLH

RUBRBHBBHH
#Moterys
HHABRBHBAHRH
Siler__f = MortalityLaw(x = Svedija_x,
mx = Vid_ Svedija_ miu_f$Vidurkis ,
law = "siler",
opt.method = "LF2",
show=TRUE)

summary ( Siler f)
Swed Koef SF = format(Siler f$coefficients, scientific=FALSE)
Swed Siler f = Siler f$fitted.values

Siler _f = MortalityLaw (x = Ispanija_x,
mx = Vid_Ispanija_miu_f$Vidurkis ,
law = "siler",
opt.method = "LF2",
show=TRUE)

summary ( Siler f)
isp_ Koef SF = format(Siler_f$coefficients, scientific=FALSE)
isp_Siler f = Siler f$fitted.values

Siler__f = MortalityLaw (x = BaltRus_x,
mx = Vid_BaltRus_miu_f$Vidurkis ,
law = "siler",

opt.method = "LF2"
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1359 show=TRUE)

1360

1361 summary( Siler f)

1362 balt__Koef SF = format(Siler_f$coefficients, scientific=FALSE)

1363 balt Siler f = Siler f$fitted.values

1364

1365

1366 ggplot (data.frame (Svedija_x ,log(Vid_Svedija_miu_f$Vidurkis) , log(
Swed__Siler_f)), aes(Svedija_x)) +

1367 geom_ point (aes (y=log (Vid_Svedija_miu_f$Vidurkis), colour="red")) +

1368 geom_ line (aes (y=log(Swed_Siler_f), colour="black"), size = 0.8) +

1369 scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

1370 labs(y = "log (Mirtingumo galia)", x = "ZAmius") +

1371 scale_x_ continuous (

1372 breaks =seq(0, 110, by = 10),

1373 labels = ¢("0O", "10", "20", "30", "40", "50", "60","70","80","90" "

100" ,"110")) +
1374 theme grey () +
1375 theme(plot.title = element_text(hjust = 0.5))+
1376 theme(legend.position = ¢(0.8, 0.3))+
1377 ggsave ("Svedija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")
1378
1379 ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_f$Vidurkis) , log(
isp_Siler f)), aes(Ispanija_x)) +
1380 geom_ point (aes (y=log (Vid_Ispanija_miu_f$Vidurkis), colour="red")) +
1381 geom_ line (aes (y=log(isp_ Siler f), colour="black"), size = 0.8) +

1382 scale__color__manual ( name =NULL, labels = c("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

1383 labs(y = "log (Mirtingumo galia)", x = "zAmius") +

1384 scale__x__continuous (

1385 breaks =seq (0, 110, by = 10),

1386 labels = c("0", "10", "20", "30", "40", "50", "60","70","80","90" "

100" ,"110")) +
1387 theme_grey () +
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1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400
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1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

theme(plot.title = element_text(hjust = 0.5))+

theme(legend.position = ¢(0.8, 0.3))+

ggsave ("Ispanija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")

ggplot (data.frame (BaltRus_x,log(Vid_BaltRus_miu_f$Vidurkis) ,log/(
balt_Siler f)), aes(BaltRus_x)) +
geom_ point (aes (y=log (Vid_BaltRus_miu_f$Vidurkis), colour="red")) +
geom_ line (aes (y=log(balt_Siler f), colour="black"), size = 0.8) +
scale__color_manual ( name =NULL, labels = c("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +
labs(y = "log (Mirtingumo galia)", x = "zAmius") +
scale__x__continuous (
breaks =seq(0, 110, by = 10),
labels = c("0", "10", "20", "30", "40", "50", "60" 70" ,"80","90" "
100" ,"110")) +
theme_ grey () +
theme(plot.title = element_text(hjust = 0.5))+
theme(legend.position = ¢(0.8, 0.3))+
ggsave ("Baltarusija_F.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")

HARBHAEH
#Vyrai
HHARBHEH
Siler_m = MortalityLaw (x = Svedija_x,
mx = Vid_ Svedija_ miu_m8$Vidurkis ,
law = "siler",
opt.method = "LF2",
show=TRUE)

summary ( Siler m )
Swed_Koef SM = format (Siler_ m$coefficients, scientific=FALSE)

Swed_ Siler m = Siler m$fitted.values

Siler_m = MortalityLaw (x = Ispanija_x,
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1419 mx = Vid_Ispanija_ miu_m$Vidurkis ,

1420 law = "siler",

1421 opt.method = "LF2",
1422 show=TRUE)

1423

1424 summary( Siler m)

1425 isp_Koef SM = format (Siler_m$coefficients, scientific=FALSE)
1426 isp_ Siler_m = Siler_ m$fitted.values

1427

1428 Siler_ m = MortalityLaw (x = BaltRus_x,

1429 mx = Vid_BaltRus_miu m$Vidurkis ,
1430 law = "siler",

1431 opt.method = "LF2",

1432 show=TRUE)

1433

1434 summary ( Siler m)

1435 balt_Koef SM = format (Siler_m$coefficients, scientific=FALSE)

1436 balt Siler m = Siler m$fitted.values

1437

1438 ggplot (data.frame (Svedija_x ,log(Vid_Svedija_miu_m$Vidurkis) ,log|(
Swed_Siler_m)), aes(Svedija_x)) +

1439 geom_ point (aes (y=log (Vid_Svedija_miu _m$Vidurkis), colour="red")) +

1440 geom line (aes(y=log(Swed_ Siler m), colour="black"), size = 0.8) +

1441 scale_color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

1442 labs(y = "log (Mirtingumo galia)", x = "zAmius") +

1443 scale__x_ continuous (

1444 breaks =seq(0, 110, by = 10),

1445 labels = ¢("O", "10", "20", "30", "40", "50", "60","70","80","90" "

100" ,"110")) +
1446 theme_grey () +
1447 theme(plot.title = element_text(hjust = 0.5))+
1448 theme (legend.position = ¢(0.8, 0.3))+
1449 ggsave ("Svedija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")

1450
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1451 ggplot (data.frame (Ispanija_x ,log(Vid_Ispanija_miu_m$Vidurkis) , log(
isp_Siler_m)), aes(Ispanija_x)) +

1452 geom_ point (aes (y=log (Vid_Ispanija_miu m$Vidurkis), colour="red")) +

1453 geom_line (aes (y=log(isp_Siler m), colour="black"), size = 0.8) +

1454 scale_ color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

1455 labs(y = "log (Mirtingumo galia)", x = "zAmius") +

1456 scale_ x_ continuous (

1457 breaks =seq(0, 110, by = 10),

1458 labels = ¢("O", "10", "20", "30", "40", "50", "60","70","80","90" "

100" ,"110")) +

1459 theme grey () +
1460 theme(plot.title = element_text(hjust = 0.5))+
1461 theme (legend.position = ¢(0.8, 0.3))+
1462 ggsave ("Ispanija_ M.jpeg", width = 4, height = 4, path = "C:/Users/

Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")
1463
1464 ggplot(data.frame (BaltRus_x,log(Vid_BaltRus_ miu_m$Vidurkis) ,log(

balt Siler m)), aes(BaltRus x)) +

1465 geom_ point (aes (y=log (Vid BaltRus_miu m$Vidurkis), colour="red")) +

1466 geom_ line (aes (y=log(balt_Siler_m), colour="black"), size = 0.8) +

1467 scale__color_manual ( name =NULL, labels = c¢("Modelio éprognoz", "
éStebti duomenys"),values = c("black", "red")) +

1468 labs(y = "log (Mirtingumo galia)", x = "ZAmius") +

1469 scale__x_ continuous (

1470 breaks =seq(0, 110, by = 10),

11 labels = ¢("0", "10", "20", "30", "40", "50", "60","70" "80" ,"90" "

100" ,"110")) +
1472 theme_ grey () +
1473 theme(plot.title = element_text(hjust = 0.5))+
1474 theme (legend.position = ¢(0.8, 0.3))+
1475 ggsave ("Baltarusija_ M.jpeg", width = 4, height = 4, path = "C:/Users/
Gabriele /Desktop/Bakalaurinis darbas/Paveiksleliai/Siler")
1476 HBRRHAHBAAHBRAABBAARH
1477 #RMSE skaiciavimas

1478  HHRBAHBRAHHRAR BB HAH
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1479

1480

1481

1482

1483

1484

1485

1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

Sved RMSE Gf = sqrt (sum((log(Vid Svedija_ miu f$Vidurkis)
Swed_ Gompertz_f) )"2)*x(1/111))

Sved RMSE Gm = sqrt (sum( (log(Vid_ Svedija_miu m$Vidurkis)
Swed__Gompertz_m) )"2)%(1/111))

Sved RMSE_Mf = sqrt (sum((log(Vid_ Svedija_miu_ f$Vidurkis)
Swed_Makeham_f) )"2)x(1/111))
Sved RMSE_Mm = sqrt (sum((log(Vid_Svedija_miu_m$Vidurkis)
Swed_Makeham_m) )"2)*(1/111))
Sved. RMSE_Sf = sqrt (sum((log(V
Swed_ Siler_f) )"2)*(1/111))
Sved. RMSE Sm = sqrt (sum((log(Vid_ Svedija_miu m$Vidurkis)
Swed_ Siler_m) )"2)%(1/111))

id_Svedija_miu_ f$Vidurkis)

Isp RMSE Gf = sqrt(sum((log(Vid Ispanija_ miu f$Vidurkis)
isp_ Gompertz_f) )"2)*x(1/111))

Isp. RMSE _Gm = sqrt (sum((log(Vid_Ispanija_ miu_m$Vidurkis)
isp_ Gompertz_m) )"2)x(1/111))

Isp. RMSE_Mf = sqrt (sum((log(Vid_Ispanija_miu_f$Vidurkis)

1/111))
log (Vid_Ispanija_miu_m$Vidurkis)

(

isp_ Makeham_f) )
Isp RMSE Mm = sqrt (sum(
)A2)%(1/111))

(

N2)x(

(
isp_ Makeham_m) (
Isp. RMSE_Sf = sqrt (sum((log(Vid_Ispanija_miu_ f$Vidurkis)
isp_ Siler_f) )"2)*(1/111
Isp. RMSE_Sm = sqrt (sum((log
isp_ Siler_m) )"2)x(1/111

id_Ispanija_miu_m$Vidurkis)

(V
))
(V
))

Balt. RMSE_Gf = sqrt (sum((log(Vid_BaltRus_ miu_f$Vidurkis)
balt_Gompertz_f) )"2)%(1/111))

Balt. RMSE_Gm = sqrt (sum/( (log(Vid_BaltRus_miu_m$Vidurkis)
balt_ Gompertz_m) )"2)x(1/111))

Balt. RMSE_Mf = sqrt (sum((log(Vid_BaltRus_miu_f$Vidurkis)
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1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

balt_ Makeham_f) )"2)x(1/111))

Balt. RMSE_Mm = sqrt (sum( (log (Vid_BaltRus_ miu_m$Vidurkis) — log(

balt_ Makeham_ m) )"2)%(1/111))

Balt_ RMSE_Sf = sqrt (sum((log
balt_Siler_f) )"2)%(1/111

Vid_BaltRus_miu_f$Vidurkis) — log(
)

(
)

Balt. RMSE Sm = sqrt (sum((log(Vid_BaltRus_miu m$Vidurkis) — log(
)

balt_ Siler_m) )"2)*(1/111))

mean (Sved_ RMSE_ Gf,Isp_ RMSE_ Gf,Balt_ RMSE_ Gf)
mean (Sved_ RMSE_Gm,Isp_ RMSE_Gm,Balt_ RMSE_ Gm)

mean (Sved RMSE_ Mf, Isp_ RMSE_Mf, Balt_ RMSE_ Mf)
mean (Sved RMSE Mm,Isp RMSE Mm, Balt. RMSE_Mm)

mean (Sved_ RMSE_ Sf, Isp. RMSE_ Sf, Balt_ RMSE__Sf)

mean (Sved_ RMSE_ Sm,Isp. RMSE_Sm,Balt. RMSE_ Sm)

HAARBRAARBHS

#Rezultata<

BREABHBHBHBHH

RMSE 1 = data.frame(S_Vyr = Sved RMSE Gm, S_Mot
B_Vyr = Balt. RMSE_Gm, B_ Mot

Sved RMSE Gf,
Balt RMSE G,

I_Vyr = Isp RMSE _Gm, I Mot = Isp_ RMSE_Gf, row.names

—n Gompn )
data.frame (S_Vyr = Sved RMSE_Mm, S Mot
B_Vyr = Balt. RMSE_Mm, B_Mot

RMSE 2

Sved RMSE M,
Balt RMSE M,

I_Vyr = Isp RMSE_Mm, I Mot = Isp. RMSE_Mf, row.names

— ||Mak||)
RMSE 3 = data.frame (S_Vyr = Sved RMSE_Sm, S_Mot
B_Vyr = Balt_ RMSE_Sm, B_Mot

Sved RMSE _Sf,
Balt RMSE_ Sf,

I_Vyr = Isp RMSE_Sm, I Mot = Isp_ RMSE_Sf, row.names

—n S illl)

Gomp M = data.frame (Swed_ Koef GM,isp_Koef GM, balt_Koef GM)
Gomp_F = data.frame (Swed_Koef GF,isp_Koef GF, balt_Koef GF)
Mak M = data.frame (Swed_Koef MM, isp_Koef MM, balt_Koef MM)

67



1530 Mak F = data.frame (Swed Koef MF  isp_Koef MF, balt_ Koef MF)
1531 Sil._ M = data.frame (Swed_Koef SM,isp_ Koef SM, balt_Koef SM)
1532 Sil_F = data.frame (Swed_Koef SF isp_Koef SF, balt_Koef SF)
1533 HHRARHRARBRARBRARBRARBRARBRARBRABRAAR RS

1534 #Likusios gyvenimo trukmes skaiciavimas

1535 HAAHRRARBRARBRARBRARBRARBRARBRARBRARRRA

1536 SW1_f = LifeTable (Svedija_x, mx = Swed__Gompertz_f)

1537 SW2_f = LifeTable(Svedija_x, mx = Swed_Makeham_f)

1538 SW3_f = LifeTable(Svedija_x, mx = Swed_ Siler_f)

1539

1540 SW1L m = LifeTable(Svedija_x, mx = Swed_Gompertz_m)

1541 SW2 m = LifeTable(Svedija_x, mx = Swed Makeham m)

1542 SW3 m = LifeTable(Svedija_x, mx = Swed_ Siler_m)

1543

1544 IS1_f = LifeTable(Svedija_x, mx = isp_ Gompertz_ f)

1545 1S2_f = LifeTable(Svedija_x, mx = isp_Makeham_ f)

1546 1S3_f = LifeTable(Svedija_x, mx = isp_ Siler_f)

1547

1548 IS1_m = LifeTable(Svedija_x, mx = isp_ Gompertz_m)

1549 IS2_m = LifeTable (Svedija_x, mx = isp_Makeham m)

1550 IS3_m = LifeTable(Svedija_x, mx = isp_ Siler_m)

1551

1552 BL1_f = LifeTable(Svedija_x, mx = balt_Gompertz_f)

1553 BL2_f = LifeTable(Svedija_x, mx = balt_ Makeham_f)

1554 BL3_f = LifeTable(Svedija_x, mx = balt_ Siler_f)

1555

1556 BL1 m = LifeTable(Svedija_x, mx = balt_Gompertz_m)

1557 BL2 m = LifeTable(Svedija_x, mx = balt_Makeham m)

1558 BL3 m = LifeTable (Svedija_x, mx = balt_ Siler_m)

1559 View (SW1_f$1t $ex)

1560 View (SW2_f$1t $ex)

1561 View (SW3_f$1t $ex)

1562 View (SWL_m$ 1t $ex)

1563 View (SW2 m$1t $ex )
1564 View (SW3 m$1t $ex)
1565 View (IS1_f$1t $ex)
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1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

View (IS2_ f$1t$ex)
View (IS3_ f$1t$ex)
View (IS1_m$ 1t $ex)
View (IS2_ m$1t $ex)
View (IS3_m$ 1t $ex)
View (BL1_f$1t$ex)
View (BL2_{$1t$ex)
View (BL3_f$1t$ex)
View (BL1L_m$1t $ex)
View (BL2 m$1t $ex)
View (BL3_m$ 1t $ex )
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