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CUHEPIETUYHUN E®DEKT Y MOAENAX OUHAMIKK
NOLWWPEHHA HEAEP)XXABHOIO MEHCIMHOIO
3ABE3INEYEHHA

YK 330.4:519 Skumosea J1. I1.

Po3pobneHo nporHo3Ho-aHaniTuYHi Moaeni AUHaMiku NOLUMPEHHS HEAEepPXXaBHOro
neHciiHoro 3ateaneyerHsn (HM3), Wo BpaxoBylOTb CUHEPreTUYRWA edeKT CninbHoro
BnnuBy areHTiB cuctemu HIM3 Ta 3acobie macoBoi iHopmauii Ha cy6’ekTiB NeHciHoro
couiymy, y 6eanepepsHifi Ta auckpeTHin dopmax. MNMpouec nowmnperHs HIMN3 moaentoeTses
AK nasBmHonogibHun macosuin npouec. CuHepriam, LWO NPOSBASETLCS Yy 3POCTaHHI
MNMOBIpHOCTI 3any4eHHs fo cuctemu HIM3 nig BnnvBoM Aekinbkox mxepen iHdopmalii,
BPaxOBYETbCS LUMAXOM BBEAEHHS NOKa3HUKIB PIBHA HEAOBIPU A0 IHCTUTYTIB HEAepXKaB-
HOro neHcinHoro 3abesnedeHHA. HaBegeHo pesynbTaTh NPOrHo3yBaHHA AUHaAMIKW
nowwupeHHsa HIM3 B YkpaiHi.

Knroyosi cnosa: CUHEPreTUHHUN edekT, Heaep)KaBHe NeHCinHe 3abe3neqeHHs,
mMogenb, AUHamika, NpPorHos.
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CUHEPTETUYECKUN 9®®EKT B MOAENAX AMHAMUKU PACMPOCTPAHEHUA
HEroCyaAPCTBEHHOIO NEHCUOHHOIO OBECMNEYEHUA

YK 330.4:519 Skumoesa J1. I1.

PaspaboTaHbl NPOrHo3HO-aHanUTUYEeCKue Moaenu AUHaAMUKK pacnpocTpaHeHus
HerocyapCTBEHHOro NeHcMoHHoro obecneyenmns (HMNO), yunTbiBaroWwmne cuHepreTnieckuii
adhchekT coBMeCTHOro BosgencTeus areHtoB cuctembl HIMO u cpepcts maccosow
MHopMaumMn Ha CyOHLEKTOB MEHCUMOHHOrO COuMyMa, B HEenpepbiBHOW WU OUCKPETHOW
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dopmax. MNpouecc pacnpocTtpaneHuns HMNO mopenupyeTcst Kak naBuHoobpasHbl Mac-
coBbliA npouecc. CMHepruam, NposBNSAIOWUACA B BO3pacTaHUM BEPOATHOCTU Mpusne-
YeHua B cuctemy HIMO nop BO3AENCTBMEM HECKONbKUX WUCTOYHUKOB MHGOPMaumMW,
yYUTbIBAETCS NYyTEM BBEAEHVA NnokasaTenen ypoBHA HEJOBEPUA K MHCTUTYTaM Herocy-
AapCTBEHHOro NeHcuoHHoro obecnevexuns. NMpuseaeHb! pesynbTaTbl NPOrHO3MPOBaHUA
AvHamMuku pacnpoctpaHeHus HIMO B YkpauHe.

Knovesble criosa: cuHepreTuyeckuii ahgekT, HerocyaapCTBEHHOE NEHCUOHHOEe
obecneyeHune, mogenb, AMHAMMUKA, NPOrHO3.
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SYNERGETIC EFFECT IN MODELS OF DYNAMICS OF THE EXPANSION

UDC 330.4:519

OF NON-STATE PENSION PROVISION

L. Yakimova

The prognostic-analytical models of dynamics of non-state pension provision
(NPP) expansion are developed taking into account the synergetic effect of the joint
influence of NPP system agents and mass media on the subjects of pension sector,
in continuous and discrete forms. The process of NPP expansion is modeled as a
mass avalanche-type process. Synergism, reflected in the probability growth of
involvement into the system of NPP under the influence of multiple information
sources, is taken into account by introduction of indicators of the distrust level to NPP
institutions. The results of the dynamics forecast of NPP expansion in Ukraine are

given.

[}

Key words: synergetic effect, non-state pension provision, model, dynamics, fore-

cast.

R R R N N R R I I I N I S S P

CyvacHuil etan esontouil NeHciHoro 3abeaneyeHHs
XapaKkTepu3yeTbCs 3ararnbHOt0 CBITOBOK TEHAEHLIEK — po3-
noAinoM BIiANOBIAANBHOCTI MK coLianbHUMU nNapTHepamu:
nepxasoto, poboToaasLeM, POBITHAKOM — LUNAXOM CTBOPEHHS
BaratopisHeBUX NeHCINHUX cucTem. MpoTe iHaMBIAyanbHe Ta
KopnopaTusHe HeaepXaBHE neHciHe 3abesneveHHs (HIM3)
He HabyBae HaxaHux macwTabie. B YkpaiHi 3a craHOM Ha
30.06.2012 p. KiNbKICTb y4acCHWKIB HEAEpP)XaBHUX NEHCIAHUX
donpis (HNP) cranoeuna 576,1 tuc. oci6 [1), abo 1,26 %
HanABHOro HaceneHHs. Takui crad HM3 symoBneHwi komnnek-
COM NpUYMH, @ Came: HeAOoBIPOK HaceneHHs Ao iHaHCoBMX
inctutyTie HIM3, TpaguuiiHOK OpPIEHTAUIE Ha AEepKaBHWUM
naTepHaniam, HU3bKMM pPiBHEM OOXOAIB Ta rpOMagcbKoi OCBi-
yeHocTi wofo HM3, wo e xapakrepHum ans GaraTbox kpaiH
CBITY.

Mpobnema neHcitHoro 3abesneueHHs € [OCUTb Hay-
KOBO PO3rNAHYTOK, ane nUTaHHA PO3BUTKY HEeAepXaBHUX
NEHCINHWX CUCTEM BUMaralTb MUBOKOro TEOPETUYHOrO AOC-
NifXEHHA Ha MOAENbHOMY PiBHI.

Ockinbku npouec nowwpernHs HM3 — ue cknagHuit
LOBroTPMBaNUA i MacoBWA NpoLec "3apaxeHHa" HaceneHHs
HOBOK MEHCIAHOK IAEONOrieto, a caMe CaMOCTIHUM Hakonu-
YEeHHAM Ha cTapicTb vepes iHctutyTv HM3, To Woro gocni-
JXEeHHS AOUINbHO 3AIACHIOBATM 3a KNAaCUHHOK MOAENNo
eniaemii [2] abo mogensimu nasuHonodibHux npouecis [3].
Y pobotax [4; 5] poapobnero moaeni AvHamikv nowmpenHs HIM3,
WO BpaxoBYKOTb BIKOBY, COUIaNbHO-NCUXOMOMYHY Ta PONLOBY

HEOAHOPIAHICTL couiymy. Pasom 3 Tum y cydacHomy iHgop-
MauiiHOMYy CycninbCTBi KOXHa noAWHA BigyyBae Ha cobi
BNAMB AeKiNbKOX Axepen iHgopmauii, cninbka Ais sSkux aac
CUHEPreTUYHUI edekT.

MeTtoo craTTi € po3pobka NPOrHO3HO-aHaNITUHHUX
MoAenen AvuHamiku nowupeHHn HIM3, wo BpaxoBytoTe CUHEP-
reTUYHUA edeKT cninbHoro Bnnuey areHTis cuctemn HM3 Ta
3acobiB macoBoi iHbopmauii Ha cy6'eKTiB NEHCIHOro couiymy.

YmoBHO po3i6’eMo neHciiHuiA couiym, To6To npaues-
AaTHe HacereHHs BiKOM Big 15-Ti, pokie uucensHicTio N(t) y
MOMeHT t Ha Tpwu rpynu. lNepwa rpyna noeaHye ocib, ski €
CXUNbHUMK A0 camocCTinHoro 3abe3neyeHHs CTapocTi yYepes
iHaHcosi iHcTUTYTK cuctemn HIM3, ane He € y4YacHWkamu
cuctemMu. KinbKicTb Takvx NOTEHUIAHUX yYACHUKIB Y MOMEHT t
nosHa4atumMemMo yepes S(t)A [Opyra rpyna — ue AiicHi y4ac-
HUKn cucTemu HIM3, ix kinbkicTb y MomeHT t — I(t). TpeTs —
ocobu, HecnpuHaTAuei go igei HM3, iX KiNbKICTb y MOMEHT t —
R(t). Takum uuHOM, 3aranbHa YMCENLHICTL NEHCIAHOMO CoLiy-
MY Y MOMEHT t:

N(t) = S(t)+ I(t) + R(t). (1
OuinuMo AuHaMIiKy BU3HAYEHWX rPyn, NpuUnycKaluy,

Wo Ha iHguBiayyma Bnnueac n mxepen iHopmauii npo HM3
(arenTie HM3). MNMo3Ha4MMO nNOAIID 3anyyYeHHA A0 CUCTEMWU
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HMN3 nia BNNMBOM i-ro areHTa B ymoBax BifocobneHocTi #oro

aii Ai(i = G) a Hesany4eHHs — Ki. VmoBipHICTb 3anyyeHHs nig
BNNUBOM i-ro arenta P(A,)= p;, He3anyueHHs — P(Ki): 1-p;.

Hexait gani A — nogis, WO nonsrae y 3anyyeHHi Ao
cuctemu HM3 iHaUBIAYYMa NpU OAHOYACHIV (Y KOPOTKAA Npo-
MiXOK Yacy At) Ail AeKinbKOX areHTis, TOAI MOBIPHICTL 3any-
YEeHHs iHAUBIdyyma xoda 6 0AHUM areHToMm:

:1—P(,K)=1—P(K1'K2'---'Kn)’ &)

ne P(K) — WMOBIPHICTb He3anyyenHs o cuctemu HIM3 npu
OfIHOYAaCHIN iHchopMaUiViHii Aii n areHTiB B yMoBax iX B3aEMO-
AiT (CUHeprii), WO BU3HAYaETLCA TaKUM HYUHOM:

P@&,)-PR,) . PR,)= ﬁ@—pi)
_ |aKwo A; — HesanexHi;
P(K1)'P(K2|K1)

AKLLO Ki — 3anexHi.

A2 _n 1)

CuHepreTuuHui ehekT Mae Micue, AKIO MMOBIPHICTb
nobyTky noai He AopiBHIOE [OGYTKY AMOBIpHOCTER, TO6TO

Pa, A, ... Ay) 11~
i=1

Ha 3anucat SK HepiBHICTb Pgynero. > Pinependent + TOBTO

1-PA)> 1-

p;). TOMy Or0 y LbOMY BUNAZKY MOX-

[1(-p,) abo P(E-Kz -...-Kn)< [1(-p,), 3sinkm
=1 i=1

P i)« fiee). @

HepigHicTb (3) € NPUPOAHOIO, OCKINbKU y 3aranbHOMy
BANaAKy ANS NOTEHUIMHOro yyacHuka WMOBIPHICTE He 6yTw
3anyueHum ao HM3 2-m areHTom cuctemu, akwo 1-m He Bys
3anyyYeHnM, MEHLLE, HXK MMOBIPHICTb He ByTu 3anydYeHum Lum
areHToM 32 YMOBMU, WO BiH € NEPLIMM [Dxepenom iHgopmadii:

P(K2|K1)< P(KZ), AnanoriyHo ans 3-i,

HN: PR, A)<P(R:). ... PRJA & . Ay o)< PR,).
MopibHi MipKyBaHHS CTOCYHOTLCA ¥ 3anyYeHHA He-
CNpuiHATAMBUX OCi6. MO3HauMMO 4epe3 Ag Ta Ag; PiBHi

., N=i 3yCTpi4 3 areHTom

Heaosipu Ao iHctuTyTie HM3 (HenpuitkaTTs inei HM3) noTex-
WiAHUX Y4aCHUKIB Ta HecnpunHsTnusux oci6 nicns i-1-i

. [lns cnpoLleHHs BUKNAAEHHS Y NPOMDKHNX
Quesuna-

3ycTpivi (i:2;n)
hopMynax BUKOPUCTOBYBATUMEMO NO3HAYEHHS 2, .

Ho, Wo ;€ (0:1) ans i=2n, a A, =1. Toai HepIBHOCTI MOXHa
3anucaTi Sk CUCTEMY PiBHSHB!

P(_ lA,) 1,P(R,)

(4)
A2 n—1): ?Vnp(xn)
OTmxe, HepiBHiCcTb (3) HabyTe Takoro BurnAgy:
n n n
o) fi e ®

MpunycTmo, WO 3MiHa piBHA HeAoBipU nponopuinHa
BXE AOCArHYTOMY PIBHIO: A4 —2X, =1 A;, 3BIAKA A4 =H A,
ae p=1+n — KoediliEHT CKOPOYEHHS PiBHS HegosipW, Todi

l
ﬂk p”’- . Ockinbkn Tl
i=1

LUMX Ynenis apugmeTuuHoI nporpecii), To (5) Habysae Burnsay:

(ﬂ(_)j= &2 HPH (6)

MHOXHUK nepesn AoOyTKOM 3240BiNbHO Bifobpaxae
(heHOMEH PI3KOr0 3POCTaHHS WMOBIPHOCTI HENpuUAHATTA iaei
HM3 npu cuHepreTuudHin Aii — TUCKY Ha NAUHY — AEKINbKOX
areHTiB. AK CBIAMUTL NPAKTUMHUA [OCBILA @reHTiB CTPax0oBWX
KOMNaHiiA, Ha iHAMBIAYYyMa iCTOTHO BMNWBAKTL nuwe nepui
areHT, noganblli Maixe He BrNMBaTb, @ B AEAKUX BUNAL-
Kax HaBiTb CNPUYMHSAIOTL HEraTUBHY peakuilo — BiATOPrHEHHS
camoi igei HM3. MaremaTuyHo ue o3Hadae, Lo, NoYMHa4u 3

peskoro  i° +1, Mmicue  HabnuxeHa
PR A, A,

Byne BUKOHAHHS HEPIBHOCTI P( 1( )) < HP(7) 1<k<i®
=

L(gj) (Ak cyma n-1 nep-

mae PIBHICTb!

41)z1. YMOBOK cuHeprii B LbOMY BuNaaky

Pa3om 3 TUM y Cy4acHoMy iHpopMaLiHoMy CycrinbCc-
TBi, OKpiM hianuHnx areHTie HM3, Ha nepeciveHoro rpomans-
HWHa BNNWBAE couianbHa peknama — iHcopmMalliiHa peknama,
Lo NpocyBae couianbHi nporpamu, Nocnyry oprauisauil, micia
akoi woao HN3 — amiHa noBeaiHkOBOI MoAeni cycninbcraa.
BeenemMo KoedilieHT OXONNeHKa ayauTopii:

N__.
media , * (7)
N
A€ Npegia — KIMBKICT NMIOAEHA, OXONNEHUX iHOPMALiAHO
couiansHOK PeKnamMor (nporpamami).

v=

Mo3Ha4YMMO MMOBIPHOCTI 3any4eHHs 8o cuctemmn HM3
NOTEHUINHUX 11 y4aCHWKIB Ta NEPEKOHaHHA HECNPUATNNBUX
oci6 nig BnnuBom 3M| 4epes Pgmedia | PRmedia BIANOBIAHO

HeobxigHo nigkpecnuTh, WO WMOBIPHOCTI 3anyyeHHs Ta ne-
pekoHaHHs nuvwe nig snnveoM 3MI 3HauyHO MeHLWi, HiX npu
6e3nocepeaHbOMY KOHTaKTi 3 disuyHum arenTtom HIM3.

MNobyayeMo Moaenb AvHamiky nolwmpeHHs HM3 8
ymoBax cuHeprii B3aemogii 3MI Ta disnynnx arenTis HM3,
nonepeaHbo BU3Hadalouy opMynyt 3MiH CyKynHOCTEW nex-
CiiHOro couiymy 3a nepiog At :

AS(t) = -AS(t) - ArS(t) + Agl(t) + AgR(t), (8)

Al(t) = AS(t) - Al(t) - Agl(t) . 9)

ae AS(t) — NPUPOLLEHHA KINbKOCTI MOTEHUIAHWMX YYaCHUKIB,
Al(t) — NPUPOLLUEHHSA KINbKOCTI AIACHUX y4acHwkiB; AS(t) —
KINBKICTb NOTEHUIAHNX YYaCHWKIB, WO BCTYNUAW A0 CUCTEMMW
HM3; ARS(t) — KiNbKICTb NOTEHUIAKWUX y4acHWKIB, Wo nepe-
AN A0 CYKyNHOCTI HECNPUAHSTNIMBIX OCIB; Agl(t) — KinbKicTb

AIACHNX YYACHWKIB, WO HE OCTATOYHO BIAMOBWUAUCH BiA iael
HN3; Agl(t) — KiNbKICTb AJACHWX YYaCHUKIB, LLO OCTATOYHO

Biamosunuce Big HM3; AgR(t) — KiNbKICTe HECNPUAHATANBUX
0CiB, WO 3MIHWUNW NEHCIfiHY iAeonarito.

Hexait NMOBIPHICTb 3any4eHHs iHauBidyyma A0 cucTe-
mu HM3 ii areHTaMy € OAHAaKOBOK Pg; , TOAI WMOBIPHICTb
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scTyny go cuctemy HIM3 noTeHUiRHOro y4acHuka, Hecnpui-
HATNWBoro ao ennusy 3MI, a Taka:

PS|=1*(1—PS1T‘1517»., (10)

Ae K — KinbKiCTb KOHTaKTIB, WO 0B4NCNIoETLCA 3a hopMynoLo:

)

_ I(t) <0
k=k(t)={ Nt)-1' Nty -1~
0

i — y npoTunexHoMmy BunaaKy.

r-

AKWO
(1)

WmMosipHicTb BCTyny Ao cucTemmn HIM3 noTeHuiitHoro
yyacHuka, cnpuiHsTnueoro Ao Bnnuey 3MI, gopisHiosaTume:

. A
Psi_media =1— (1-ps1)* (1~ Psmedia)- Asmedia - 1—117% - {(12)
I=

3BiAKkM 3MEHLUEHHS KiNbKOCTi NOTEHLIMHUX yYacHUKIB
cuctemu HIM3 3a paxyHok BCTyny A0 cucTemu 3a nepion At :

k-(k-1)
2

As)(t)

-s(t)-[w«-pmr-us

(13)
d [1 -v(1- (1 — Psmedia )}"Smedla )]} -At.

AHanoriyki MipKyBaHHA NPOBOAATLCS ANS OLHKW CKO-
POYEHHRA CYKYMHOCTI HECNPUIHATNUBKX OCIO 33 paxyHOK 3MiHK

neHcinHoi igeonorii AgR(t) . LLlo cTocyeTbes ckopoyeHs rpyn
ARS(t), Agl(t), Aglt) 32 nepioa, To € niacTasv BBaxaTtu ix
NPONOPLINHUMKN YNCENLHOCTI Umnx rpyn [4], To6To

ARS(t) = psr - S(t)- At (14)
Agl(t) = pis - Ift)- At, (15)
ARI(t) = pig -(t)- At , (16)

A& pgr — KoediuieHT (IHTEHCUBHICTb) OCTaTOMHOI BIAMOBM
8ia inei HM3 ans noTeHuinHux yyacHukis HIM3 3a ogmruuo
yacy; pig — Koe@iuieHT BUBYTTS AINCHUX yYacCHUKIB i3 cucTe-
mn HN3, ane HeoctaTouHoi siamoswW Bia inei HN3; pg —

KoemilieHT octaTtoyHoro BubyTTa i3 cuctemu HIM3 3a oguHw-
Lo yacy.

45 000 000
40 000 000

13

[Lani, nincrasnsaoyn dopmynu (13) — (16) y (8) Ta ne-
pexoasuu 40 rpaHuui npu At —» 0 (Ans AINCHUX y4acHUKIB 3a
thopmynow (9), Ans HecnpuATINBKX OCI6 — 3a (1)), HecknaaHo
oTpumaTy Mogeni auHamikv nowwupenHs HM3, wo BpaxoByoTs
CUHEPreTUYHUA emeKT CNiNbHOrO BNNWBY areHTIB CUCTEMU
HM3 i 3MI Ha cy6’ekTiB NeHCIitHOro couiyMy y HenepepsHin Ta
ANCKPETHIN hopmax:

as(t) =-5(t)- {1 ~(1-ps1 ) ns

k-{k-1)
2

dt

]
[1 - V(1 - (1 ~Psmedia ))‘Smedua )]+ pSRJ + I(t)' Pis + R(t)'

k-(k-1) ]
‘{1 - (1 = PRJ(PR 2 [1 -v(1- (1 ~ PRmedia MRmedia )] I

J
dit)

dt

b (17)

:s(t){1—(1—ps1)“ps 2

[1- (1= (1= Psmogia hsmedia )]J ~1(t)-[pis + P

dR(t) _ dN(t) ds(t) dilt).

dt dt  dt  dt

)

kl‘(k1"1)
S =S, '[(1—Ps1r'us 2

(1= (1= (1~ Psmedia - smedia )}~ pSR:]*’ It)-pis +R, -

ki (k1)

-[1— 2

L

l1 =S4 '[1 - (1

(1-pai) nr

Ky -(k, 1) (18)

b5

[1- v(1- (1= Psmedia o smedia )]J +1-[1-pis P}

RM = Nm —SM —|m~

Mogens (17) BukopucTOBYETLCS ANsi CUMYAALIT Cue-
HapiiB po3BuTKy cuctemMu HM3 B KpaiHi, oanH 3 sKkux Ans
YKpaiHu HaBeaeHo Ha pucyHky. OTpUMaHi YncenbHi pesyns-
TaTy CBifYaTH, WO BPaxyBaHHA CUHEPTreTUYHOrO edekTy aae
GinbuUs BUCOKI TEMNK 3POCTaHHA KinbKocTi yqackukis HM3 Ta
CKOPOYEHHA HEecnpuiHATNINBMX OoCib Ha nodaTkoBOMYy eTani
po3BUTKY, @ Aani — CKOPOYEHHNA TEMMIB 32 paxyHOK Henpuii-
HATTA iHopMaUii "ni3HiX" areHTis.
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Puc. MporHo3 auHamiku nowmnpeHHs HMN3 B YkpaiHi
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Takum ynHom, mogeni (16), (17) Ta nigxig, Wo 3acTo-
COBaHO Npu ix po3pobui, CKNaaalTe TEOPETUKO-METOANYHNUIA
6asuc mopenioBaHHA AuHaMmikm po3euTky HM3 3 ypaxysaw-
HAM edekTy cuHeprii. Pe3ynbTaTh NpOrHO3yBaHHA AEMOH-
CTPYHOTb iHEPLiAHICTL NOrnNsAiB rpoMagsH Ha 3abeaneyeHHs
cTapocTi, TOMy ypsiay HeobxigHo pasom i3 diHaHcoBMMU
iHcTuTyTamu HM3 pospobnaTu nporpamu 3 iHopMyBaHHsA Ta
HaB4aHHA rPOMaAsAH LWOAO MOXNUBOCTEN ANS 3a0LiafXeHb 3
MEeTOoK OTpuMMaHHR Ginbworo aoxoay nicns BWXOAY Ha NeH-
Cil0, OCKiNbKU AepKaBHA NEHCIA B YMOBaX CTapiHHA Hacenek-
HA He 3a6e3neYnTb rigHWA piBeHb XUTTA.
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TYPOLOGY AND TYPE DIVERSITY OF LOGISTICS
IN THE ECONOMY

UDC 65.012.34

O. Velychko

The expediency of separate distinguishing in types and kinds of entrepreneurial
logistics has been grounded. Main reasons of widening the use of the term "business
logistics" outside the material flows under current conditions have been defined. Two
most universal types of entrepreneurial logistics have been determined. Author’s definition
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