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CYBITAYCCOBI ITPOLIECU PU3UKY I3 3AJIE2ZKHVIMMU 1
HESAJIE2KHNIMU MOMEHTAMM HACTAHHA CTPAXOBUX
BUIIAJKIB 11 YKJIAJAHHS JOTOBOPIB

The paper studies properties of the model of work of an insurance company which takes into account
the processes of new policies incoming and their termination due to occuring of insurance event. It
is assumed that the claim severity is a sub-Gaussian random variable. The bankruptcy probability
estimates are obtaines both for dependent and independent policies incoming and termination
processes.

YV pobori BUBYAIOTHCH BJIACTHBOCTI MOl pobOTH CTPaxoBOI KOMIIAHII, KA BPAXOBY€ MPOIECH
MIOSIBM HOBHUX JOTOBOPIB Ta iX MPUIMHEHHA V 3B’43Ky 3 HACTAHHAM cTpaxoBoi moaii. Takoxk mpuiry-
CKAETHCsI, 10 BEJIMYWHM TIO30BIB € CyOrayCcCOBUMM BUMAIKOBUMY BeaudnHaMu. OTPUMAHO OIIHKH
WMOBIpHOCTI DAHKTPYCTBA KOMIIAHIT ¥ Pa3i 3a€2KHOCTI ¥ HE3AJIEIKHOCTI TPOIECIB YKIAJAAHHS Ta
TIPUTNIUHEHHST CTPAXOBUX JIOTOBOPIB.

Beryn. Knacnana Mozeb pu3uKy Ma€ BUTIS/T
Ny
Ult)y=u+ct—» Vi, t>0, (1)
k=1

Je U — IMOYATKOBHUI KAalliTas CTpaxoBOl KOMIIaHil; ¢ — iHTEHCHBHICTh HAIXOI>KEHHS
CTPaxXOBUX BHECKIB; Y1, Ys, ... — BEJIMUMHU CTPAXOBUX BUILIAT, € HE3AJICKHUMHE O/IHA~
KOBO DO3TO/IIEHUMH BUIAJAKOBUME BeJunanHaMu (B.B.); [Ny — KUIBKICTB MO30BIB, sKi
Haifinum Ha nporsrom [0,1).

Barato pobiT ocTtaHHIM YacoM NPHUCBAYEHI JTOC/II?KEHHIO aKTyapHHUX IPOIECIB
PU3WKY 3 PI3HOTO POAY JOJATKOBUMHU MPUMYIIEHHIME. ¥ JaHIfl CTATTI PO3TITHYTO
MO/Ie/1b PODOTH CTPaxX0OBOl KOMIIAaHI, 1[0 BPaXOBYE JIBa JIOIATKOBI IPOIECH: HACTAHHSI
CTPaxXoOBUX TO/Ii#f Ta yKJaJaHHS HOBHUX JOTOBOPIB, KPIM TOTO HMPHUITYCKAETHCH, IO
BEJIMYMHU II030BIB € CyOrayCCOBUMU BHIIAIKOBUMH BEJINIMHAMHE:

M, N¢ N
Uty =u+Y ot —tx) =D crlt—s) = > Yi, 20, (2)

k=1 k=1 k=1
Jie ¢ — IHTeHCHBHICTH HAJIXOIKEHHSI CTPAXOBUX BHECKIB 3a k-um mosicom; t1,ta, . ..
— MOMEHTH yKJIaJaHHS HOBHX JIOTOBOPIB; Si, S2,... — MOMEHT HACTAHHA CTPAXOBOI'O
BUIA/KY 1, BIIIIOBIIHO, IPUIIHHEHHS TePMiHY il mosica (HAIPUKJIAL, MOMEHT CMepTi
3acTpaxoBanol ocobu); Y1, Ys, ... — BeJINUUHM CTPAXOBUX BHUILIAT, € HE3aICKHUMU

0JIHAKOBO po310o/iijieHumMu cybrayccoBumu B.B.; Ny — B.B. i3 posnojijiom [lyaccona,
EN;, = at, Bianosigae KiIbKOCTI CTPaxXOBUX BUMAKIB, Mo BigOyamuca wa [0,t); M,
— B.B. i3 posnozinom Ilyaccona, EM; = pt, Biamosigae KiIbKOCTI YKJIaJIeHUX HOBHX
Joropopis crpaxysanns Ha [0, t). Takox npumycrumo, mo napa { Ny, M;} ta {t,,n >
1}, {sn,n > 1}, {Y,,n > 1} — He3amexkHi B CYKYIHOCTI B.B.

Kinac cybrayccoBux BHIIQJIKOBHX BEJIUYMH € OLIBII MIMPOKHM, HiXK KJaC rayc-
COBHUX BEJIMYWH, & TOMY HPEICTAB/IAE 3HAUHUNA iHTEpec I/ AOCJIIIKEHHS 3 TOIKHU
30py 3acTocyBaHHs y diHaHCOBIi Ta akTyapiit MmaTemarnii. Binbiie mpo BiracTuBOCTI
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KJIACYy CyOrayccoBUX BEJMYUH 1 MPOIECiB MOXKHA Ji3HaTHCs B KHurax [1,2| ra crar-
tax [4,5]. YV po6ori [3| po3ristHyTO JesdKi BAACTHBOCTI KJIACHIHOTO MPOIECY PU3UKY
(1) i3 p-cybrayccoBumu JI0JaHKAMU.

Pobora ckjagaerbes 3 TPbOX YaCTUH. ¥ IEPIIOMY PO3/IIl HaBeJIEHO HEeOoOXi/iHi
B MOJIAJIBIIIOMY O3HAYEHHS Ta TBEPJYKEHHs 3 Teopii NPOCTOPIB cyOraycCoOBUX BUIIA/I-
KOBUX BeJIMYWH Ta MPOIECIB. Y JAPYroMy PO3TiTl JOCTIIZKEeHO BJIACTHBOCTI MO/IEJIL
CTPaxoBOi KOMIIaHii i3 He3amexkHuME nporecamu N; i M. YV TperboMy po3iiiai po3-
[JISHYTO MPUIYIIEHHS PO JiHIHY 3a7€KHICTh MizK MOMEHTAMHU 3YITHHOK MPOIECiB
nux nporecis. st 000X BUIAJIKIB OTPUMAHO OLIHKY IMOBIpHOCTI GaHKpPYyCTBa CTpa-
XOBOI KOMTaHii.

1. Cy6rayccosi Bunaakosi Beauuunu. Hexait {Q2, F, P} — craupapruuii imo-
BipHicHHII pocTip, T' — aedKa mapaMeTpruuHa MHOXKIHA.

Oznauennd 1. [/] [lenmposany 6.6. & nasusaroms cyb2aycco6oto, AKW0 iCHYE
Eexp{\¢}, A € R ma icnye a > 0:

Eexp{X¢} < exp {N\*a®/2} . (3)

Kaac yeir cybeayccosur sesunun 6ydemo nosuawamu Sub(€2).

Osnauennsa 2. [2/ Hexald £ € Sub(Y). Cybzayccosum cmandapmom 6.6. &
HA3UBAIOMD MAKY i1 TAPAKMEPUCNUKY

r(€) = inf {a > 0: Eexp{A¢} < exp {Na?/2}, A€ R}. @)

Ipuknan 1. Hezadi & ~ N(0,0%) — 2ayccosa 6.6., mobmo EE =0 ma DE = o2,
modi

Eexp{\¢} = exp {\*0?/2}
mobmo & € cybzayccosoro 6.6, y sakoi T(§) = 0.

Ipuknan 2. Hexat & — pishomipro posnodinena na 6idpisky [—a,al 6.6., a > 0,
mooi

> )\a 2k e )\2a2
Eexp{r¢) = = Z 2k + 1)! Z 6*F! _eXp{ 6 }

0 =1

mobmo & € cybeayccoeoto 6.6, y axoi T2(£) = EE2 = a?/3.

Jlema 1. [2] rwo & — obmesicena yenmposana 6.6. ma & < ¢ matiglce nanesue,
de ¢ — desaxa dodammna cmana, mo & € Sub(2) ma 7(€) < c.

Teopema 1. [1] IIpocmip cybeayccosur 6unadkosus sesusun € 6aHATOBUM 610-
nocho nopmu 7(§).

2. Mogens pobOTH CTpPaxoBOi KOMIIAHII 3 HE3aJI€KHUMH MOMEHTaMU
HACTAHHA CTPAXOBUX BUMNAAKIB I YKJIaJaHHA AOTOBOPiB. Po3risnemo mpo-
1ec pusuKy (2) i J0JATKOBO MPHUITYCTHMO, TII0 MOMEHTH YKJIaIaHHs CTPAXOBUX JOTO-
BODIB Ta HAJXO/ZKEHHS IMO30BIB € He3aJeKHUMH cyOrayccoBuMu B.B. CmpaBeinBe
HACTYTIHE TBED/ZKEHHSI.
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170 M. 4. CA€HKO, P. €. AMHEHKO

Jlema 2. Hexat Yy, € Sub(Q2) 3i cmandapmom a, t, € Sub(§) 3i cmandapmom
b/ck, s, € Sub() 3i cmandapmom d/cy, npuwomy 6.6. Ny, My, Yi, ty, sp — nesa-
aeotchi 6 cyxynwocmi, k > 1. Todi dan ecix A € R mae micue maka oyinka oas
eKCNONENYITH020 MOMENMY Npoyecy puduky (2):

Eexp{\U(t)} < exp {)\u + <exp {)\t maxy>1{cr} + &21)2} — 1> pt+r
+ (exp {—)\t ming>{cg} + ’\22d2} — 1) at + <exp {AQQ“Q} — 1) at} )

osederns. Po3risineMo 0KpeMo KOKeH JIOJAHOK y npasiit yacruui (2).
I3 (3) BummBag, 1o

(5)

Eexp{Aci(t — tx)} = exp{Atci }E exp{—Aciti)} < exp { My + A% /2} .
Towmy,

Eexp {)\ % cx(t — tk)} =E i ﬁ exp{Ac(t — tg) J{M; = m} =

k=1 m=0 k=1

= i ﬁEeXP{)\Ck(t—tk)}l{Mt:m}S i ﬁexp{)\tck+¥}P{Mt:m}§

m=0 k=1 m=0 k=1

(6)

< exp{—pt} i (exp {)\t max{cy} + 222 })m (ﬂn?!m =
m=0
= exp {(exp {\t max{c;} + \?b?/2} — 1) Bt}.
Amnagnorigno 1o (6), 3 Toro, 1O

Eexp{—Ack(t — sx)} < exp {—)\tck + )\2d2/2} ,

MaTHUMEMO

Eexp{—)\ick(t—sk)} =E i ﬁ exp{—Acg(t—sg) J{Ny=n} =

n=0 k=1

=5 [TEexpi-Aalt—s)}{N=n} < > Texp {~Ma+ 2EIP (N =n} <

n=0 k=1 n=0 k=1

(7)

< exp{-at} 3 (exp {~AMmin{er} + 5 |) o =
n=0

= exp {(exp {—At min{c;,} + \2d?/2} — 1) at}.

Hapemri,
e {2 S0 |~ € 5 ] exp(-AVi{N = 0} -
_ SOkﬁlEeXp{—/\Yk}l{Nt - nijo (Eexp{-AV1})"P{Ni=n} = (g

exp{—at} i (Eexp{—AY1})" (a;!)n = exp { (exp {’\22“2} - 1) at} .

Jlerko GaunTu, mo 3 Hepisnocreii (6) — (8) suminsae (5). O
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I3 1emu 2 i HepiBHOCTI YebuioBa BHILINBAE TaKa TEOpEMA.

Teopema 2. Ipunycmumo, wo das npovecy pusuky {U(t),t > 0}, susnauerozo
modeanto (2), eukonani ymosu aemu 2. Todi mae micuye maka ouinka UMOGIPHOCTE
mMo20, WO KANIMAaA CMParosos KOMNAHIE nepesuwums pieens T > 0

P{U(t) >z} < }\I;E exp {)\(u —z)+ <exp {At maxg>1{cx} + %} — 1) Bt+

(9)
+ (exp {—)\t ming>1{cx} + ’\22d2} - 1) at + <exp { ’\22“2} - 1> at} .

Veegemo dinsrparnio {F;, C F,t € T'} na iimosipuicaomy npocropi {2, F, P}.

Teopema 3. Hexal 3adanuid npouec pusury (2). Todi

EUH)F,) = u+ i Z (Rl s - FRws) - Flws),  (10)

i=1 k=1

de .
FO(t,5) = e (t — bl{ty < s} — Etgl{ty > 1) 3 {M, = m}x
m=o (11)

X (I{Mt — My =i—m}l{t < s} + e P DT 1y s}> ,

i

Fk(i‘)(t’ s) = ¢k ((t — sp){te < s} + (t — E(spl{sr > s}))) n;ﬁ {Ns, =n}x 12
x (N = Ny =i = n}l{t < s} + e LUl > )

(i—n)!

F(t,s) = Z (YkI{Nt = kYt < s} + EYke(_“t)(O;—t!)kl{t > s}) . (13)

Hosederns. Ilepennmenmo (2) y Bursiai:

U0 = ut 5 3 ault — )M, = i) -
i=1k=1 (14)

—ié%(t N, = i — 50 S VN, = i)

i=1 k=1

BanumemMo OKpeMo YMOBHE MaTeMATHYHEe CIIOAIBaHHS Bij KOXKHOIO JOJAHKY B
(14), 1 must B.B. tg posrisineMo mij-o-aiaredpy Fg, sika 3BOJUTHCs J0 O-ajaredpu
o{M,,u < s}, nopoazxenoi nuponecom M. Toai, akmio ty > S, TO ty HE 3AJTE€KUTH Bij
fTrS i E(tk|{tk > S}l{Mt = Z}|3‘~S) = E(tk|{tk > S})E(l{Mt = Z}|3‘~S), a gkmo 1 < s,
10 BHACHIOK Fg-BuMipHOoCTi Ta He3amexHOCTi tf, 1 My maemo E(t{tx < s}H{M,; =
i} Fs) = tel{te < s}E({M; = i}|Fs).

Orxe,
FN(t,5) == E(en(t — ) M, = i}|F,) =
= cptE({ M, = i}|F,) — chE(tl{ M, = i}|F,) = (15)
= Ck(t — tkl{tk < S} — E(tk|{tk > S}))E('{Mt = Z}|3:5)
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172 M. 4. CA€HKO, P. €. AMHEHKO

YPpaxoByOUN OTHOPIIHICTH, BUMIPHICTDh Ta HE3aJ€KHICTHh BIAMOBIIHAX BEJTUINH
BiAHOCHO (hLIbTpalil, MATHMEMO

E({M; — My =1i—m, My =m}|Fs) = {M; = m}x
X ({M; — My =i —m}l{t < s} + E({M; — My =i —m}F){t > s}) =

= My =m}(H{M, — M, =i —m}l{t < s}+ (16)
+P({M; — My =i —m}|F,)l{t > s}).
3Bijcu
E({M,; =i}|F,) =E (éol{Mt — M, =i—m, M, = m}‘{fs) _
= Z My =m}({M, — My =i—m}{t < s}+
" (17)

FP(M, = M, =i —m)l{t > s}) = 3> HM, = m}x

m=0

x(I{Mt—M =i —m}l{t < s} +e Pl S)Ml{t>s}>

s B.B. sp, mijg-o-anre6pa Fs 3BouThes 10 BiaAnoBiaHoI o-anre6pu o{ N, u < s}.
[3 Tux caMux MipKyBaHb, 10 npuBesn o0 (15), BumiuBae

FA(t,s) == E(ci(t — si)1{N, = i}|F,) =
= cp((t — sp){tx < s} + (¢ — E(spl{sk > s})))E({ N, = i}|F).

Tak camo, gk y (16) i (17), orpumaemo

E({N, = i}|F,) = ; I{N, = n}x

(19)
(I{Nt Ny =i —n}l{t < s} + el S)%I{t>s}>.
Hapemrri,
FO(t,s) = E(GHN, = i}|T,) =
= Z Yi{ Ny =n}l{t < s} + Z EYiE(HN, =n}l{t > s}) =
(20)
= Z Yil{N; =n}l{t < s} + Z EYiP(N: = n)l{t > s} =
n=0 n=0
= 2 Vil{N, = n}l{t < s} + 3 EVie Nt > s},
n=0 n=0
I3 piBnocreii (15) — (20) i BUIIINBAE TBEP/IYKEHHST TEOPEMH. O

[Ipunycrumo, o y npouneci pusuky (2) Ny tra M, € nezanexxuumu nporecamu [1y-
aCCOHa, TOJI MOMEHTH YKJIaJIaHHS CTPAXOBUX JOTOBOPIB 1f Ta HAJJIXOIKEHHS TO030BIB
Sk € eKCIIOHEeHIIiiTHO po3noaiiernvu B.B. CripaBeinBe HACTYITHE TBEPIZKEHHSI.
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Jlema 3. Hezati Yy, € Sub() 3i ecmandapmom a, a {My,t > 0} i {N;,t > 0}
— nesasencui npovecu Ilyaccona 3 inmencusnocmamu o > 0 4 f > 0 6idnosiono.
Todi das eciz N € (—f/ maxg>1{ck}, @/ maxp>1{cx}) mae micue maka ouinka das
EKCNOHEHYTTH020 MOMEHMY Npoyecy Pudury (2):

exp{ At max
Eexp{A\U(t)} < exp {)\u + (%’j&;—m’ - 1) B+

(-t o (57} 1))

Jlosedenns. 9k i B jtemi 2, pO3TJITHEMO OKPEMO KOYKEH T0JaHOK y MpaBiii da-
cruni (2). OCKiNbKY t 1 i — e eKCIOHEHIIHHO PO3MIO/ILIeH] B.B. 3 IHTEHCHBHOCTSMHE
« i [ BiAmOBiIHO, TO

(21)

ﬁ «

Eexp{—Acktr} = m, A>—f/ck, ma Eexp{Acksi} = - /\Ck’)\ < afcy.

3BiIcH MaEMO

Eexp {1 et - 1)} —E 3

HM8

k=1 lﬁ exp{Aci(t — tp) }J{ My = m} =

n;f:o kfjl Eep{Acy(t —te) My =m} = mio:o kﬁl N e 6+/\c PAM =m} < (22)

<ew{-o} & (MRt

_ B exp{ At max{cy}}
= eXp { < eﬂl—)s—)\ mina{ckc}k - 1) Bt}

E exp {—Ak%tlck(t - sk)} _ Egokﬁ1 exp{=Aca(t — si) H{N; = n} =

n

_ fOk]i[l Eexp{—Ac(t — s) H{N, = n} = fo [ e 5PN, = ) < .

< exp{—at} Z (aexp{—/\tmin{ck}}) (at)™
n=0

a—Amax{cy } n!

= oxp { (2e2lmte 1) ar).

TakuM 9UHOM, TBEP/KEHHS JIeMH BUILUINBA€E 3 HepiBHOCTEl (22), (23) Ta (8). O

I3 temu 3 i HepiBHOCTI YebuimoBa BUILIMBAE TaKa TeopeMa.

Teopema 4. [Tpunycmumo, wo das npoyecy pusury {U(t),t > 0}, susnauerozo
modeanto (2), eukonani ymosu semu 3. Todi mae micuye maka ouinka UmoGIPHOCTE
mo20, WO Kanimaa cmparosoi KOMNAHIE nepesuwums pieens T > 0

P{U(t) > x} < inf exp {)\(u — )+
A€ (76/ r;gl;?{c;c},a/ r}ggic{c;c})

+ <Bexp{/\tglax{ck}} N 1) 5t+ (24)

B+Amin{cg }
Jo)e

+ (aexp{f/\tmin{ck}} _ 1> at + (exp{ Aa

a—Amax{cg}
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3. Moaenb poboTu cTpaxoBOi KOMMOaHil i3 3a/1Ie2KHUMA MOMEHTAMU Ha-
CTaHHS CTPAaxOBUX BUMOAAKIB i yKJagaHHsd J0ToBopiB. Posrignemo okpe-
MU BHIIQJIOK 3aJI€zKHUX IPOIECIB HACTAHHs CTPAXOBUX BHUIA/KIB Ta YKJ/aJaHHS
HOBHX JIOTOBODIB 1 Bigmosigui momentu 3ynunku: 7, = inf{t > 0: N; = k} ta
ur = inf{t > 0: M; = k}, ne 7x BiANOBIIAIOTH HACTAHHIO CTPAXOBOIO BHUIAJKY,
TOOTO MO/, KOJIM CTpaxoBa KOMIIAHis IMOBHHHA BUILIATUTH KOMIICHCAINIO KJIEHTY,
a [t — MOMEHTY VKJIaJIaHHs HOBOTO JIOTOBOPY CTPaxyBaHHs, TOOTO MPHUXOLY HOBOTO
KiaienTa. [ToB’axkeMo0 11l BUIIAIKOBI BEJIMUYNHUA TAKUM YHHOM:

puy = at,, k>1. (25)

[TpuknaaoM Takol Mojesi € crpaxyBanns Ha goxkuTTa (endowment). Crpaxysa-
HHS Ha BUIIQJIOK JIOXKUTTH — II€ BUJI CTPaxXyBaHHs, IO lepejdadac BUILIATY CTPa-
XOBOI CyMH y pasi JOKHTTsI 3aCTPaxoBaHOI 0COOM JI0 10/1ii, BU3HAYEHOI B JIOIOBOPI
cTpaxyBaHHsl. TaKUMW TOMisIMU MOXKYTh OyTH: 3aKiHUYeHHsI CTPOKY CTpaxyBaHHSI,
JIOCATHEHHS TEBHOTO BIKY YW BECLIIS.

OTke, MOpaxyeMO YMOBHE MaTeMaTHYHE CIIOAIBAHHS MPOIECY PU3UKY Y BHIIAIKY
3a/1€2KHOCTI 1IPOIECiB HACTAHHS CTPAXOBUX BHIAJKIB Ta YKJIAJAHHS HOBUX JOI'OBO-

piB.

Teopema 5. Hexat sadanut npouec pusuky (2), nputomy 6ukoHYEmMvbCa ymosa
sanesrcnocmi (25). Todi

E(U)|F,) = u + i Z (F,g}g (t,s) — F2(t,5) — B, s)) , (26)

i=1 k=1

de
F(t,s) = e (t — til{ty < s} — E(t3M{ts, > s})) i I{N, = n}x
T (27)
X (I{Nt/a — Ny =i—n}l{t <as}+ eia(ﬁf‘g)%l{t > as}) ,

F,gi.)(t, s) ma F,Ei)(t,s) susnavero 6 (12) i (13) eidnosiono.

Hosedenns. Ockinbku nuponecu {N;: t > 0} i {M,;: t > 0} 3anexni 3riguo 3
(25), To
t t
My = m} = (s < by s > 1) = {Tm <!> 5} — (Nyo=m}. (28

Ckopucraemocs posegenusiv reopemn 3. Tak camo, sik y (15) — (17), 3acrocosy-
foun (28), MATHMEMO BiMOBLIHO

F(t,s) = e (t— til{ty < s} — E(tul{ty > s}) E (1 {Nyyu = i} |F5) (29)

Ta
E({Nyo = i}|Fs) = > { N, =n}x
n=0 t . (30)
X <I{Nt/a — N, =i—n}l{t <as}+ e—“(%—s)%l{t > as}) .
Takoxk mMatoTh micre pisrocti (18) — (20). O
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BHaiiieMo Ternep HMOBIPHICTH TOrO, IO KalliTaJl CTPaXoBOI KOMITaHil Oy/1e BUIIUM
3a gKHiich 3aJaHuil PiBeHb.

Teopema 6. Hexali sadano npouec pusuxy (2). Todi imosipnicms mozo, wo
Kanimai cmparoeoi Komnanii byde suusum 3a Axulict 3a0aHutll pPieentb T 00PIBHIOE:

PU®)>12) =YY P(Znalt) > 2)P(M, =m, N, = n),

m=0n=m

de

P(M; =m,N, =n) = 6_(a+5)tw (ﬁt)m

rkoau My, Ny — neaaneosrcmi, abo

P(M, = m, Ny = n) = exp {—at} (t - é)nm (f)m (n_o‘—;)'m' 1{n > m},

a

koau My, Ny — saneorcri 6idnosiono do npunywenns (25) is a > 1, abo

P(M; =m,N; =n) =exp{—at/a} (— — t> : tm(n—a—;)!m! {n > m},

koau My, Ny — 3anescni eidnosidno do npunywenns (25) iz a < 1.

Hosederns. Posriasinemo nporec pusuky (2) y dopwmi (14). Toxi

P(U(t) > ) = P (u + iélck(t b M, = i) —

—;k;ck(t —sp){ N, =i} — ;];Ykl{Nt =i} > x) .
OckinbKu
Ult)=u+ gck(t —tg) — %(ck(t —sp)+Y,) =
+m2:1 (kl Ck t - tk > I{Mt = m} — ngl <k21(ck(t — 8k> + Yk)) |{Nt = n} =
=u mié i_%l <k§:1 cp(t —ty) — kznjl(ck(t — sk) + Yk)> {M; = m, Ny = n},
PWU®)>2) =YY P(Zualt) > x)P(M, =m,N, = n) (32)

m=0 n=0

BHACJIIO0K TPHUITYIIEHHs PO He3aJeKHICTh MiXK B.B. tg, Sg, Y Ta M;, N;.
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Posrasginemo okpemo 106yTKE fiMoBipHOCTEl v mpasiit yactuni (32).

P(Zun(t)>x)="P <u + > et —tk) — Dot —sp) — D Y > a:) =
k=1 k=1 k=1
:P(chtk—i— ZYk_ chsk Su—x+ ZC}J— cht).
k=1 k=1 k=1 k=1 k=1

[Mocaimosrocri {tx} i {sx} € mocsigoBHOCTAMY HE3AMIEKHUX Y CYKYITHOCTI OJIHAKOBO
posnoziserux B.B. Tomy (33) € 3ropTKOIO BiAMOBIAHIX PO3MOILIIB.

[MTpumnycrumo, 1o jiumabai nporecu {N;,t > 0} i {M;,t > 0} uezanexui. Oue-
BU/JIHO,

P(M; = m,N; = n) = P(M; = m)P(N; = n) = e<a+ﬁ>t<‘f‘%n (i:)'m (34)

dxmo xk mponecu Ny i M, 3anexHni 3rigno 3 (25), 10

. t t )
{My =i} ={p; <t pp >t} = {Ti < 5 Tt > a} = {Nt/a = Z}- (35)

SHaiijIeMo cyMicHU PO3IO/IiI, BpaXOBYIOUN HE3aJIeZKHICTD IPUPOCTIB.

P(N; =n, My =m) =P(Ny =n, iy, <, fynyr > 1)

t t
:P(Nt:n,ng—,Tm+1>—) :P(Nt:n,Nt/a:m). (36)
a a
Hexait a > 1. Toxi, npogosxywoun (36),
P(Ny =n,M; =m) = P(Nt—Nt/a :n—m,Nt/a:m) {n >m} =
=P (Nt_t/a =n— m) P (Nt/a = m) {n>m} =

=exp {—a (t—g)}%exp{—aﬁ}(a(i—?)ml{nzm}: (37)
=exp{—at} (t—L)" " ()" (n#"),m, {n > m}.
Anasnoriyno, ko a < 1,y (36) marumemo
P(Ny=n,My=m) =P (Nyy— Ny=n—m,Ny=m){n >m} =
=exp{—at/a} (L —t)"" tm(n#n)!m! {n >m}. (38)
TBep/zKeHHsT TeOpeMu BHILTHBa€E 3 piBHOCTed (32) — (34) 1 (36) — (38). O
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