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MOAEAIOBAHHS ITPOLIECY HAAXOAJKEHHS KOIIITIB
AO KPEAUTHOI CIIIAKH

Ha ocnosi cmamucmuunyx OaHux npoananizo6ano iHMeHCUSHICMb HAO-
XOOMCEHHS KOWMIB 3G KOPUCHYEAHHA NOSUKAMU | SHATIOEHO (OYHKYIOHATLHY
SANHCHICMb, AKY OOYLILHO BUKOPUCINOBYBAMY 8 MOOCTIOBAHHI npoyecy Hao-
XOO2ICeHHS, WIAMeNCi6 O 8paxye6anis Qrykmyayii posmipy nopmens 0anoi
KpeOumHoi Cniiki 6npoO006IHC PIZHUX YACOBUX THMEPEATS.

Krrouoei cnosa: xpedumna cninka, OUHAMIUHA MOOeTb, CIOXACMUYHI HO-
MOoKH, HOpm@enb, Memoo HATMeHULUX KeAOpamie.

Ha ocrnoge cmamucmuieckux OQHHbIX BPOAHATUIUPOBAHA UHMEHCUBHOCTb
nocmynienys cpeocme 3a noNb306aHue CCyOami U HAROeHa QYHKYUHOHATbHAS
3A6UCUMOCTIL KOMOPYI0 1}eN1eCO0DPAZHO UCHONL306AIMb 8 MOOLTUPOBAHUY NPO-
yecca ROCMYNIeHUs niamediceii Ona yuema Qrykmyayuy pazvepa nopmpens
OaHHO20 KPeOUNHO20 C01030 HA RPOMANCEHUY PASHBIX YACOBLIX UHMEPEANOS.

Krrouessie cosa: xpeoummnwtii o103, OUHAMUYECKAS MOOeb, COXACMU-
yecKue ROMOKU, HOPM@es, MemoO HAUMEHLULUX KEAOPAMOG.

On the basis of statistical data the intensity of proceeds from loans was
analyzed and the functional dependency was found, which is appropriate to
apply in modeling of veceipt of funds processes for taking into consideration the
Sluctuations of portfolio size of given credit union during different time intervals.

Key words: credit union, dynamic model, stochastic flows, portfolio, least-
squares method.

MMocranoBka npodJemu. CTBOPIOBATH W BUKOPHCTOBYBATH IMITaLIHHI MO-
JeTl B JIsTIBHOCTI KPEAUTHHX CILTOK 3 IMOBIPHICHUMH €JICMEHTAMHU MOKITHBO 1
JOIIIIBHO JIMINE TOI, KOJIM BUITAIKOB1 YHHHHKH ITOBHICTIO OTIHUCAHI 3a JOITOMO-
O MAaTeMATHYHOTO anapary, Mo A0CATAE€ThCH Ha 0a3i BUBUCHHS SMITIPUYHUX
JAHHX TPO MOBCIIHKY BHIAJAKOBHX BEIHYHH. BHKOPHUCTOBYIOYH EMITIPUYHI
JaHi MOYKHA MOJCTFOBATH JIHIIC MUHYJIC, BIATBOPIOBATH KOJHUIIHIO MOBCIIHKY
CHUCTEMH — MOXIMBUMH MOMISIMU BUSBIISIFOTHCS TLIBKHU Ti, SIKI BXKE BIIOY JTHCSL.
VYV BHUNAAKY BUKOPHCTAHHA TCOPSTUMHOTO PO3MOALTY JICTIIEC 3MIHIOBATH Iapa-
METPH FCHEPATOPA BUIAIKOBHX YHCEJI, KOH NOTPIOHO MEPEBIPUTH 1y TAUBICTh
Mozet ado BUnpoOyBaTH Ha Hil pi3HI MokiuBi ctparerii [1, ¢. 447-450].

AHaJi3 ocTaHHIX J0CTiKeHb Ta nmy0Jikaniii. OCHOBHUMH CTOXaCTHIHHU-
MU (HPiHAHCOBHMH MOTOKAMH B JISUTBHOCTI KPSIUTHOI CIIIKH € MPOLEC HATXO-
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[OKCHHA 32 BUOAHUMH IMO3HKAMH Ta MPOLEC BUILIAT (MO AenosuTax 1 magx). Lli
JIBa TPOLCCH MPOTIKAKTH ¥ PI3HUX MacmTabax vacy 1 MarOTh Pi3HI Macmtabu
BUMIPIOBAHHS. 3HAYHA KUTBKICTh HAY KOBHX Mparib, 30kpema B. [Noxuapenka, I1.
Koszunug, A. Onenunka, O. Jlynunmaa A. Mopososa, B. 3inoBuyka, I'. Kiaum-
ka, [1. Cabnyka, O. Kpucansuoro, J. Makdepcona, A. A33i Ta iH IPUCBSIUCHA
PO3BUTKY Ta CTIMKOCTI KPSAUTHUX CITLIOK.

Merta i 3aBaaHHs J0CTiKeHHsI. [[poTe 3aMMIIAlOThCA aKTYaTbHHUMH ITH-
TaHHS TOMIYKY S¢(DEKTUBHUX METOMIB Ta MEXaHI3MIB 3a0e3MEHCHHS CTIHKOCTI
KPECAUTHHUX CIILIOK, TIMTAHHS, TOB S13aH] 3 MPOTHO30M HAIXOKCHHS KOIITIB Ha
MauOy THE. ToMy METOFO Li€i CTATTI € JOCTIHKCHHS TCOPE THIHHX Ta MPAKTHIHUX
aCTEKTIB MOJCTFOBAHHS MPOLIECY HAIXOKSHHS KOIITIB 10 KPSAUTHOI CITLIKH.

BukJiiax 0CHOBHOTO MaTepia.r[y Ab6comoTHA OLTBIICTh KPEUTHUX CIILIOK
YkpaiHu NpaigoroTh 3 HeCTaI_IIOHapHI/IMI/I CYKYIHOCTSIMH, 32 BmcyTHocn piB-
HOBAaru MK MPUTOKOM Ta BIATOKOM HAIXOKEHb, 1 — IO HAHBaXKIHBINIC — Oc3
YITKO C()OPMOBAHUX CYKYITHOCTCH 33 BHAAMH KPCIUTYBAHHA. TaKHM YHHOM,
PO3MHBAETHCS MOHATTA “BUA KPSIUTYBAHHA , V TOH 4Yac AK METOJUKA Po3pa-
XyHKy Tapudis nepeadbadae, mwo tapu(Hi CTABKH OOUYUCTIOIOTHCA [ 3AMKHY -
TOI KPEAUTHOI CYKYMHOCTI. 3a BIACYTHOCTI TaKHMX CYKYITHOCTSH Tapu(u mnepe-
CTarOTh OYTH IHCTPYMEHTOM PO3MOALTY 30HUTKY 1 HE BiAOOPAKArOTh PeambHUX
3000B’A3aHb MO3HYATbHHUKA 1 KPSIUTOPA. Y PE3YIbTATI KPSAUTHA CIIIKA TIOYH-
HA€ “MePeTMBATH KOUITH OJAHIEl TPYITH MO3HYATBHUKIB HA KOPUCTD 1HINOI, 110
He € (pyHKIiew kpeautyBaHH |2, ¢. 288-290 |.

[Mpwu aHaMI31 CTATHCTUYHUX JAHUX PO HAAXOIKCHHSA 10 KPSIUTHHX CITLIOK
VYkpaiHu BHABJICHO, IO IHTCHCHBHICTD 1X HAJXOHKEHHA HE € CTAJIOK), a PO
HAIXO/HKCHHS HE MOXKHA BBayKaTH ctarionapauM (tabn. 1). ¥V tabnuii nogaso
IHTCHCHUBHICTh HAJXOIKCHHS KOIITIB TPhOX KPSAUTHHX CIIJIOK YKpaiHH, 4Ki 3a
PO3MIPOM BIAHOCATHCS A0 TPYIH HAHOLTBIUHX, a OTKE, IX KPpeAUTHI nopTdhenl
BIKE BIIHOCHO C(hOPMOBaHI.

[Mpu ycepeaneHH! 3HAYCHHS IHTCHCUBHOCTI 1 3BECHHI MPOLIECY 0 CTaLli-
OHAPHOTO BTPAYAETHCS BIANOBIAHICTH MOACTI PEaNbHIH CHCTEMI, KOPSKTHICTD
BHCHOBKIB, K1 POOIATHECSA HA OCHOBI JOCIIKCHHSA MOJCII, TOUHICTh Mapame-
TPIB YIPABIIHHSA CHCTEMOK), OJCP/KAHUX Y PE3YIbTATI MOJCTIOBAHHS.

Tabnuus 1
SMINA IHMEHCUBHOCINE HAOXOONHCENHS 6NPOO0BNHC POKY *
A30BCbKa KpeIHTHa Mpist XapkiBchbKa Kaca
Haaxom:xeHHs 3a KOMITaHisT (Ykropon), B3a€MOI0TIOMOT T
(M. MapiynoJib), rpH TpH (XapkiB),rpH
KsiTeHp 10033,27 221173,1 915784
TpaBeHp 4980,26 379516,3 1449074
YepBeHb 54681,19 512259,9 604514
Jlvrrenn 483605,3 71404,07 160876
Cepretb 73212,88 85179 693983.5
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BepeceHn 1517839 645956,2 888946.6
SKoBTeHb 1044976 814223.8 08325.18
JIncToa 115207.7 266961,6 7685113
T pyJicHb 367918.6 60903,44 889650,1
CivueHpb 2399543 628609 379467.6
ot 763431 3057492 1026478
BepeseHb 4697224 219285 9887411
Cepezme 2339834 350935.1 738695.9
CepemboKBapa- 311928.7 248955 383831
TUYHEC B1AXWIICHHA

* CKJIaJICHO aBTOPOM 3a JIAHUMH | 3]

Jig moGy IOBU AMHAMIYHOI MOACTI KPEIUTHOI CILTKH MPOLIEC HATXOKCHHS
KOIUTIB JOLIIBHO OMUCYBaTH NOCHA0BHICTIO 1, 7,. . ., T, MOMEHTIB iX CTLIaTH,
K1, SIK 1 MOMCHTH BHILUTATH, € BHITAIKOBHMH, & TAKOXX MOCIIJOBHICTIO HE3aJIeK-
HHX BHNAIKOBHX BeTuyMH (1), k > I), IO 3a1a10Th PO3MipP HAJIXOIKEHB. 31HO
OCHOBHOTO TBEPUKEHHS TEOPii PU3HKY, MPOLICC HACTAHHSA BHITAIKOBUX MOIH 1
BCIMYHHA IOB A3aHHUX 13 HUMHU HAJIXOKCHB (BHILIAT) MOBHHHI PO3IIIAAATHCA
OKPEMO, OCKLITBKH € B3a€MOHE3aICKHHUMH.

PosrasHeMO BUIIAAKOBHIL POTICC
e

S,=21 M
k=1

ae: S, — cyMapHHi 006cAr BHECKIB, 3AIHCHEHHX yrpoaosxk yacy (0; 1),
n,— KUTbKICTh BHECKIB, AKI HamiHumu 3a yac (0; t);
Y, — BemuimHa K-ro BHECKY.

3poOuMOo MPUPO/IHI TIPUITY ICHHS PO XapaKTeP MOBEIIHKH MPOLIECY

1) monii, moB’s13aHl 3 HAAXOHKCHHSAM BHECKIB HA IHTEpBaIax 4acy, siki HE
MCPETHHAKOTHCSA, € HE3aTIC)KHUMH BHITAAKOBUMH TOTISIMU,

2) PO3MOALT KIABKOCTI WICHIB, SIKi B3STH MO3UKHU B IHTEPBA [f, t+h] He 3a-
JISKUTD Bif f, a 3a1€KUTH JIMIIE Bif /1,

3) WMOBIPHICT TOTO, IO HA iHTEpBam [1, {+ h] Oyae 3;[iﬁCHeHo TIPHHANMI1
OJIHE HAJIXO/KCHHS, A0PiBHIOE aht {h), Ac 6 — KOHCTAHTa, @ | f h) _0’

haoo h

4) AIMOBIPHICTh HAAXOKCHHS ABOX a00 OLIbIIE BHECKIB 33 MPOMIKOK Hacy
[t, t+h] cranosuts L. [4, c. 270].

3a Takux yMOB BHUMAAKOBUH mpouec (1) 3 HCOOXIAHICTIO € y3araJbHCHUM
npouecom Ilyaccona i ans Oy ap-KOro ! BUNAAKOBA BEIHYUHA 17, MA€ PO3MIO-
oin [TyacoHa 3 mapaMeTpoM Af, e A BimoOpaskae CEpeHIO KiMbKICTh BHECKIB 3a
OAWHHULIO 4acy [5, ¢. 69-85], To6T0

P =P(n =i)= eﬂ’(};) =0.L... (2)
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[punyIueHHS PO MYyacCOHIBCHKI BIACTHBOCTI MPOLIECY HAIXOIKCHb Ha-
KIagaae 0OMeKeHHS Ha Moeb. J{mst BpaxyBaHHs ¢y KTyarii po3mipy noptde-
IS AOUITBHO JOCTIAUTH 3MIHY KITBKOCTI HAJXOKCHD (BHECKIB) Y IPOIOBIK Pi3-
HUX YaCOBHX IHTCPBAIIB, TOOTO OLIHUTH THIT 1 mapameTpu ¢yHkii A(2). Puc. 1
B110Opaskae KiIbKICTh BHECKIB JOCIKYBAHOI KPEAUTHOI CILTKH, OJCPKaHHX
YIIPOJOBK KAJACHIAPHOTO POKY, yeepeaueHy 3a 2008-2010 poxu.
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Puc 1. I'padik emuipmunoi pyHkiii @) st 10CTiKyBaHOT
KPeTuTHOT crijikm*

*CKJ'IaZ[eHO aBTOPOM

Jocmmrenus ¢Gaykryauid po3Mipy TOpTQEmB IHIMX KPEAUTHUX CITIOK
CBIUHTb, IO TPAEKTOPISA KPHUBOI HA pUC. 1 € XapaKTepHOIO A1 OLIBIIOCTI CITIOK
Vkpainu, OCKUTBKH BiI0Opakae OCHOBHI 3aKOHOMIPHOCTI MPOLIECY CIUIATH TLIaATe-
skiB. CriocTepeKyBaHl KOMUBAHHS TIOSCHIOKOTHCS SIK CC30HHUMHM 3MIHAMH, TaK 1
ocoOmuBOCTSIMH (DIHAHCOBOTO PHHKY. CE30HHI KOJIMBAHHS KUTBKOCTI HAXODKCHB
OB ’s13aHi 3 KOJIMBAHHSM PIBHS LIOBOI AaKTHBHOCTI (DI3MYHHUX Ta FOPUAUUHHUX OCIO.

Jlns BpaxyBaHHS BHABJICHHUX OCOONHMBOCTEH MPOLIECY HAIXOLKCHHA IUIA-
TEHKIB MPH MOJCTIOBAHHI JISUTBHOCTI KPSIUTHUX CILTOK HEOOXiTHO BHCYHYTH
TimoTe3y mpo Xapaktep (yHKLIOHATBHOI 3aIeKHOCTI A(f) 1 anpokcUMyBaTtH ii
JCAKMM MATCMATHYHHM BHPA30M IIIIXOM PETPECIiHOrO Ta KOPSIAUIHHOTO
anam3y. HalikpammM HaOmmwkeHHAM Oyae Take PIBHAHHA perpecii, ATd SKO-
ro koeiuient aerepminamii (R?) e naibinsumm. Ha puc. 2 HaBexeHuii rpadik
AMPOKCHMYUOT0 MOTIHOMA MIOCTOTO CTEICHS, OLIHKH MAapaMeTPiB SKOTO 3Ha-
WIeHI METOAOM HaMMEHIIHX KBaapaTiB [6, ¢. 150]. PiBHAHHA momiHOMIiadbHOT
perpecii i BemMuuHa JOCTOBIPHOCTI ampokcuMarii (R?) MarOTh BUTJIS

y = -0,0014x° + 0,0566x° — 0,8504x? + 6,0641x% — 21,143x* + 33,78x —
81818,

R?=0,6826
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—eé—emMnipuyHa dyHKUiA —8— HeniHiliHa perpecia anpoKCUM YIoUKnit noniHom
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Puc 2. Anpoxkcumanist pyHKIIT iHTEHCUBHOCTI A(f)*

* CKIIaJICHO aBTOPOM Y Pe3yJIbTari MOJIETIOBAHHS

Omxe, momiHOMIambHE PIBHAHHA perpecii moscHwoe mume 68,3% Beiel Ba-
piawii iHTCHCUBHOCTI A(f). [l 301IbIICHHA TOYHOCTI anmpokcuManii 3pobumMo
aNbTCPHATHBHE MPHUITY LICHHS PO XapakTep ()YHKLIOHATBHOI 3aJIC)KHOCTL. 3Ba-
JKAFOYH HA LUKTIYHI KOJUBAHHA EMIpU4YHOI (DyHKLII, 3HalZeMO mapamMeTpu
AMPOKCUMYFOUOTO PIBHAHHA Y ()OPMI TAPMOHIHHUX KOJIHBAHB!

AMt) =a +a,coswt+ b, sinwt+ a,cos 2wt + b, sin 2wt + ... + a cos nwt
+b sinnwt (3)

Iepion w 3HAXOAUTHCS 13 CHIBBLAHOIICHHS W1 = 27, 3BasKAKOYH, IO KOJIH-
BaHH B1IOYBAOTHCS MOKBAPTAIBHO:

ZE B

. 90 o o ,
OriHka mapaMeTpiB piBHAHHA (3) METOIOM HAUMCHIUHX KBAAPATIB aa pe-

3yJIBTAT:

/l(t) =7743221.41 +3637349.0lcos§—gt +30737624.87 sin29—gt +13738631.08cos z—gt +
—31402543.19sin£;—gt—14796307.0500569—gt+13865842.84 sinZ—gt+

+6066835.275¢ cosz—gt —2383436.29 sinz—gt —-903162.0677 cos lg—ozt

Koepimient gerepminamii A JaHOTO HAOIMKEHHS 3HAYHO BUIMK HLK A5
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noJtiHOMIanbHOTO: R?=0,952193, o rpadhivHO MATBEPLKYE PHC. 2 — SMITIPHY-
Ha 1 mAIOpaHi KPUB1 MalKe MOBHICTIO CIIBIAAAOTH.

BucHoBkM. 3HaliieHy TaKUM YHHOM ()Y HKLIOHANBHY 3aJeXKHICTh A(t) m0-
LUTBHO BUKOPHCTOBYBATH B MOJCTIOBAHHI MPOLIECY HAIXOKCHHS IUIATCKIB
IU1s BpaxyBaHHA (IyKTyauii po3Mipy mopTQens KPeIUTHOI CIIIKH BITPOJOBK
PI3HHX YaCOBHUX 1HTCPBATIB.

Jliteparypa:

1. Pycpka P. B. Crariisi MoJenm pUsiKy AL KpeJUTHHX cliiok // Marepia-
s [ MixKHapoIHOT HAY KOBO-IPAKTHYHOI KOH(MEPCHIL ¢TyICHTIB Ta aCHlpaHTlB /!
QopMyBaHHs CTPATerii POSBUTKY SKOHOMIKH YKpaiHH SIK IePe/Iy MOBa CT1HKOTO co-
I aT5HO-EKOHOMITHOTO 3pOCTaHHSI (3 YPaxyBaHHsIM 3aKOPAOHOTO JIOCBLTY ). — Uep-
miBiy, 2010. —447-450 ¢ .

2. Herpe6eu1>1<a JI. A. 3a0TocyBaHH$1 €KOHOMIKO-MATEMATHIHIX Mojeleil B
KpeanuTHUX clinkax // Tesn nonopineit 11 MixkHaposHOI HayKOBO- TPaKTHIHOL KOH-
depennii “TIpobnemu BupoBakeHHS 1H(GOPMAaIiHHIX TEXHOIOTIH B €KOHOMII Ta
6i3neci”. — Ipmine, 2001. — 564 ¢. — C. 288-290.

3. http://www. dfp. gov. ua

4. Birmucrkuit B. B. MonemoBanas ekoHoMIKkA: Hapuansumii moci6umk. — K :
KHEYVY, 2003. — 408 c.

5. Jla6exep JI.T'. BeposaTHOCTHOE MOJICTHPOBAHHAE B PUHAHCOBO-SKOHOMUIECKOU
obnactu. — M.: Anpnunaa [labnummep, 2002, — 224 c.

6. Jlyksrenxo 1., Kpacuikora JI. Exonomerpuxa: [igpyanuk. — K.: ToBapuctso
“Bpanns”, KOO, 1998. — 494 ¢.



