1. IloHATTH pU3HKY.
1.1. Pu3uK Ik eKOHOMIYHA KaTeropis.

Pusuk, gk 1CTOpMYHA Kareropis BMHUK Ha 30p1 LMBLII3aALli — TOAl KOJU y
JIOAVHU 35IBUJIOCH YCB1JIOMJICHHS I10/I0 BUHEKHEHHSI HECTIPUSITIMBUX CUTYaIliil.

butburicTe icTOpUKIB CcTBEpKYIOTh, MO0 B XVI-XVII cTOomiTTsAX, B €moxy
BEIMKUX TeorpadiyHuX BIIKPUTIB 1 MOPCHKUX TMOMOPOXKEH, NPUOYTKH BiX
TOPTiBENIbHUX Omepaliil OyJiM BEIMYE3HHUMH 1 TPSIMO TMPOMOPIINHUMH CTYIICHIO
PHU3UKY.

HayxoBi ysBIeHHS MO0 PU3MKY CKJIaaanucs moeramHo. lle sBuie mowanu
BHBYATH CTATUCTUKU, EKOHOMICTHU, IOPUCTH, MATEMATHKH.

Bnepme — HaykoBe, MaTreMaTHMyHE BU3HAYEHHA MOHATTA “‘pu3uK’ Oyso
chopmymnboBare moHax 200 pOKIB TOMY HIMEIBKMM MATEMATHKOM lloraHHOM
Hikomnaycom Tetencom (1736-1807) y npari “Betyn 10 po3paxyHKy KUTTEBOT PEHTH
1 mpaBo ii oTpuMaHHs”, BUjaHii e y 1786p. B Jleinmiry. Llum BiH 3amo4yaTKyBaB
OCHOBH HOBOT'O HAaIPsIMy — PU3UKOJIOTI] HAYKH PO PU3UK B EKOHOMIIII, sSIKa 3HAWIILIA
IPAKTUYHE 3aCTOCYBaHHA B OaraThoXx cdepax ekoHomiku. [li3Himie Teopis npodieMu
PU3MKY TOYalia PO3poONATHCS B paMKax kinacuuHux ined Mimis 1 Cenbopa. Bonu
BU3HAYAJM B CTPYKTYpl MNPUOYTKY MITIPHEMIIS BIJACOTOK PHU3UKY SIK YacTKy Ha
BKJIAJICHUI KamiTaja, 3apoOIiTHy IUIaTy KamiTajicTa 1 IUlaTy 3a pPU3UK, SK
BIJIIIKOTYBaHHSI MOJJIMBUX 30WUTKIB, MOBS3aHUX 3 IMANPHEMHHUIIBKOIO MisSUTBHICTIO.
Heoxmacuk Ansdpen Mapman po3kiaB npuOyTOK MOAIOHO [0 KJIacCHKIB, Ha
3apoOITHY IJIaTy KEPIBHUKAM, BIICOTOK HA KamiTal 1 IUIaTy 3a pu3uK. Teopito pusnKky
Jhxon Meiinapa KeitHc posrisigae, sk 4acTKy BapTOCTI MOBSI3aHY 3 MOKIMBUMHU
BUTpaTaMu SIKl BAHUKAIOTh Yepe3 Herepe0adyBaHi 3MiHU.

HoBe TpakTyBaHHS pU3UKY 3alpOINOHYBaB aMEPUKAHCHKUNA €KOHOMICT DpeHK
Haiit. Bin po3risiiae pu3uk He IPOCTO K MarepialbHUN 30UTOK, a SK HACIIAOK
HEBU3HAYCHOCTI NPUOYTKY, 110 1 MOKJIAJIO0 OCHOBY CydacHOi Teopii (piHaHCOBOro

PUBHKY, Ky BUKOPHCTAJIM BIOMI 3axigHi ekoHoMicTH Mapkesud 1 [1lapme.



3a OCTaHHI POKU 3SIBUJIOCH pAx poOIT 3 Teopli PU3UKY BITUU3HSAHUX 1
3apyODKHUX  €KOHOMICTiB, 30kpema O.Aunbrina, [.bamabanoBa, I.bnanka,
B.BiTniHCBKOrO 1 1HIITUX.
TeopeTtnuni moCHiKEHHS 1 MpakTHKa MepeKkoHyroTh. [l{o pusuk mocuTh
mupoke MOHATTS. Crnenu@piyHuil MnpeAMEeT HAyKOBOTO JOCHTIKEHHS, 110 Ma€ CBIi
craryc. lIlo6 nati oOrpyHTOBaHE BUSHAYCHHS PU3UKY CIIOYATKY HEOOX1THO 35ICYyBaTH
10 BiH fABJISIE CO00I0 Y (PIHAHCOBO-€KOHOMIUHIN cdepi. BuBuaroun Ta BpaxoBYyHOUH
pU3UK HEOOXIHO MaTH YiTKE YSABJICHHS PO HOro o00’€KT, CyO’eKT, IKepena.
DopMyITIOI0YM HOTO BU3HAYCHHSI, HEOOXITHO 3BEPHYTH yBary Ha T€ IO PU3HK Ma€
TaJeKTUYHY OOEKTUBHO-CYOEKTUBHY CTPYKTYPY.
O0’ekTUBHiCTh PHU3MKY y (DIHAHCOBO-€KOHOMIYHIN cepl TpyHTYyeTbCS Ha
TOMYy. IO BIH ICHy€ 4epe3 OO€KTHUBHI, TNpPUTAMaHHI EKOHOMIIIl KaTeropii
KOH(IIKTHOCTI, HEBH3HAYCHOCTi, PO3IUIMBYACTOCTI, BIJCYTHOCTI  BHYEPITHOI
1H(popMalii Ha MOMEHT OLIHIOBaHHS Ta MPUIHATTS YHPABIIHCHKUX PIIIEHb.
Cy0’€eKTHBHICTh PU3HKY 3yMOBIIOETHCS THM, 1[0 B €KOHOMIIII JIIFOTh pealibHi
JIOJIA 31 CBOIM JOCBIJIOM, TICUXOJIOTI€I0, IHTEPECAMHU, CMaKaMH, CXHJIBHICTIO YU HE
CXWJIBHICTIO JI0 PU3HKY.
Caig BUAUIMTH OCHOBHI MTOCTYJIATH CTOCOBHO PU3UKY:
® BCEOCSIKHICTb PU3UKY;
® PU3UKOM OOTSKEH1 nepe0ayeHHs], NPOrHO3H;
® PU3WK BUHUKAE B MPOIIecax IIJICMOKIAaHHS, OIIHIOBAHHS;
® PHU3HUK HEOOXITHO KIJIbKICHO BUMIPIOBATH 1 OI[IHIOBATH;
® CTPYKTypa Ta Mipa PU3HKY MIAJICKTUYHO 3MIHIOETHCS B 4aci ITiJl BIJTUBOM
3MiH 30BHIIITHHOTO Ta BHYTPIIIHHOTO CEPEAOBHINA, /il HU3KA OOEKTHUBHUX 1
CyO€KTHBHUX YNHHUKIB.

® BHUMIPIOBAaHHA PHU3UKY TPYHTYETbCA Ha  3arajJlbHO-METOA0JOTTYHUX
MOJIOKEHHSX TEOpii BUMIPIOBAHHS, fIKa CKiIalae (yHAAMEHT OyIb-IKUX
BHUMIPIOBaHb.

Ha ocHoBi BUKJIIAACHHUX HOCTy.HaTiB AaMO BU3HAYUCHHAI PU3UKY.



Pusuk-1ie JIsUIbHICTH, MOBS3aHA 3 IMOJOJIAHHSM HEBU3HAYEHOCTI B CHUTYaIlll
HEMHUHYUYOTO BHOOPY, Y TPOIIEC] SIKOTO € MOXJIMBICTh KIJIBKICHO 1 IKICHO BU3HAUYUTH

IMOBIPHICTh JTOCSTHEHHS NepeadayyBaHOTO pe3ysbTaTy, HEBlayl 1 BIAXWUIIEHHS BiA

METH.
Pusuk MokHa pO3YyMITH: SIK CTaH 1 5K JifO.
Sk cran — 1€ HecTaOUIbHICTb, HEBU3HAYEHICTh, HEBIEBHEHICTh Y
MaiOyTHbOMY.

Pusuk sik 11ist — 11 MOBEIIHKA CyO€KTa B YMOBaX HECTAO1ILHOCTI.

Mu MokemMo mNpuiMaTd pIMIeHHS, 10 3MEHINYIOTh PHU3HK, aje IMOBHICTIO
BUKIIIOUUTH EKOHOMIYHMM PHU3UK HEMOXJIUBO. OTXe, €KOHOMIYHA MAiSUIHHICTH B
yMOBaxX pHUHKY 0Oe3 pu3uKy HeMoxjauBa. IIpu 1mbOoMy CTOITh OCHOBHE 3aBIaHHS
KEepyBaTH PU3UKOM, 3BEJICHHS OTO 10 MIHIMyMY.

BaxxnuBuM eTanom AOCHiPKEHHS 1 BUBUYEHHS PU3UKY € po3poOKa METOAMK,
po3po0ka MeXaHi3My KOHTPOJIIO Ta KEpyBaHHS CKOHOMIYHMM pusukom. [li
JTOCITIDKEHHS 0a3yIOThCS Ha MMPUHIMIIAX CUCTEMHOTO aHAITI3Y.

CucreMHMii aHaJXI3 — 1€ METOHOJIOTIS MOCIIHKEHHS OO0 €KTIB 3 METOI
BU3HAYCHHS HAMOUTHIT €()eKTUBHUX METO/[IB KEPYBaHHS HUMH.

Enementamu pusuky €: 00’ €KT, Cy0’€KT, JKepeno.

O0’€kTOM PHU3MKY HA3UBAIOTh €KOHOMIYHY CHUCTEMY, OLIHUTH €(QEKTHUBHICTbH
Ta yMOBU (PYHKIIIOHYBaHHS KOTpPOI Ha TMEPCINEKTHBY y BUYEPIHIN MOBHOTI Ta 3
HEOOX1JHOIO TOYHICTIO HEMOYKIIUBO.

Cy0’exkTOM pHU3UKY — 0co0a a00 KOJEKTHUB, AKi 3aiHTepecoBaHi B pe3yJbTaTax
yOpaBIiHHS O00’€KTOM PHU3MKY 1 MalOTh BIJANOBIJHY KOMIIETCHIIIIO IIOJAO0 TaKOTO
YIOPABIIIHHS Ta IPUUHATTA BIANOBIIHUX PIIIEHb CTOCOBHO 00’ €KTa PU3HUKY.

J’kepesia pU3UKy — 1€ MPOIIECH 1 SBUINA, K1 CHPUYUHSIOTH HEBU3HAYCHICTb,
KOH(JTIKTHICTb.

1.2. Ckia10Bi €KOHOMIYHOIO PU3HKY.
[TiT eKOHOMIYHUM PU3UKOM PO3YMIIOTh TaKUM BHUJI PU3HKY, KU BUHUKAE TIPH
OyIb-SKMX BHUAAX MIANPUEMHULBKOI AISUIBHOCTI, COPSAMOBAHMX HA OJIEpKaHHS

npuOyTKY 1 NOB'SI3aHMX 3 BHUPOOHHUIITBOM IIPOAYKIII, peami3alli€lo TOBapiB,
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HaJIaHHSAM TIOCIYT, BHUKOHAHHAM pOOIT; TOBAapHO-TPOLIOBUMH 1 (DiHAHCOBUMU
oTieparlisiMi; KOMEpIIi€ro, a TAKOXK peai3alliero HayKOBO-TEXHIYHHUX MPOCKTIB.

CyTHICTh €EKOHOMIYHOTO PU3UKY CTAHOBJISITH TaKl €J1€MEHTH:

® MOXJIMBICTB BIAXWICHHS BlJ epe0adyBaHOi METH, 3apaau sIKO1
3MiliCHIOBajacsi oOpaHa albTepHATHBA,

® IMOBIPHICTH JIOCATHCHHS Oa)XaHOTO PE3yiIbTaTy;

® BIJICYTHICTb BIIEBHEHOCTI B IOCATHEHHI TOCTABJIEHOI METH;

® MOXJIMBICTh MaTEpiaJIbHUX, MOPAJIbHUX Ta 1HIIUX yTPaT, MOB'I3aHUX 31
3MIICHEHHSIM 00paHoi B yMOBaxX HEBU3HAYECHOCTI aIbTEPHATHUBH.

BaxxnuBUM €1€MEHTOM €KOHOMIYHOTO PpHU3HMKY € HasBHICTh IMOBIPHOCTI
BIJIXWJICHHS B1J 00OpaHoi MeTH. [Ipyu iboMy MOXIIMB1 BIAXWICHHS SIK HETaTUBHOTO,
Tak 1 MO3UTUBHOTO XapakTepy. 3a3HayeHl €NEeMEHTH, iXHIA B3a€MO3B'S30K 1
B3a€MO/I110 B1IOMBAIOTh 3MICTOBHICTH €KOHOMIYHOT'O PU3HKY.

[lopsin 3 MM €KOHOMIYHOMY PH3UKY MpUTaMaHHI psAJ PUC, L0 CIPHUSIIOTH
PO3YMIHHIO HOro 3micTy. MoKHa BUIIJIMTH TakKli OCHOBHI PUCH €KOHOMIYHOI'O
PU3HUKY:

® CyNEepeusIUBICTS;
® AJbTEPHATHBHICTS;
® HEBHU3HAYEHICTb.

CynepewIuBicTh SIK prica €KOHOMIYHOI'O PU3UKY BUSBISETHCSA B PI3HUX
acnektax. SIBmsouM cO0O0I0  PIZHOBUJA  [ISIIBHOCTI, EKOHOMIYHMM PHU3HK
OpIEHTOBAaHMU Ha OJEP)KaHHS 3HAYMMHX PE3yIbTaTiB HEOPAMHAPHUMHU HOBUMHU
croco0aMy B yMOBaxX HEBHM3HAYEHOCTI 1 B CHTYyallli HEMUHYYOro BuOOpy. Tum
caMUM BIH J]a€ MOXJIMBICTh NepeOOpIOBaTH KOHCEPBATH3M, JOTMATHU3M,
NCUXOJIOTIUHI ~ Oap'epu, IO  MEPelIKOKAIOTh  BIPOBAHKCHHIO  HOBHX,
HNEePCIEeKTUBHUX BUMIB [ISUIBHOCTI, CTEPEOTHNH, LIO0 BHUCTYHNAIOTh TaIbMOM
CYCHIJIBHOTO PO3BUTKY, 1 3a0e3reuye 3/M1MCHEHHS 1HILIaTUB, HOBATOPCHKUX 1JICH,
PI3HUX €KCIIEPUMEHTIB, CHPSIMOBAaHUX Ha JOCSITHEHHsS ycmixy. Ll ocoOnuBicTh

PU3UKY Ma€ Ba)KJIMBI €KOHOMIYHI, TTOJITHYHI 1 TYXOBHO-MOPAJIbHI HACIIIKH, TOMY



10 IPHUCKOPIOE CYCHUIBHUI 1 TEXHIYHHUI MPOrpec, BIUIMBAE HA CYCIUIBHY YMKY,
JyXOBHY aTMocdepy CyCIIbCTBA.

3 iHmoro 00Ky, EKOHOMIYHUN PU3HMK BEJE /10 aBAHTIOPU3MY, BOIIOHTApHU3MY,
cy0'eKTHBI3MY, JI0 IEBHUX COI1aJIbHO-€KOHOMIYHUX 1 MaTeplalbHUX BUTPAT, SKIIIO
B yMOBax HEMOBHOi 1HQoOpMmaIlii, 4Yd B PU3UKOBIA CHUTyallli aabTepHATHUBA
BUOHMpaeThCsl 0€3 HaJeKHOTO YypaxyBaHHS OO'€KTUBHUX 3aKOHOMIPHOCTEH
PO3BUTKY MOJi1, CTOCOBHO SIKOi IPUIMAETHCS PIIICHHS.

CynepeunuBa MpUpoOJa EKOHOMIYHOTO PU3UKY BUSBISETHCS B 3ITKHEHHI
00'€KTUBHO 1CHYIOUMX PHU3MKOBAHHUX i 1 Cy0'€KTHBHOIO OI[iHKOIO. Tak, OauH
HiAMpUEMEIb, SKUW poOUTH BUOIp, 3AIMCHIOE TEBHI Jii, MOXE BBaXaTH iX
PU3MKOBAaHUMHU, a 1HIII JIFOAM 1X MOXKYTh PO3LIHIOBATH SIK 00EpEkHI, 1030aBIeH1
BCSAKOTO PU3HKY, 1 HABMAKH.

AJIbTEepHATHBHICTh TIOB'SI3aHAa 3 THUM, II0 BOHA MPUITYCKA€ HEOOXIIHICTb
BUOOPY 3 JBOX UM JAEKUIBKOX MOXJIMBHX BapiaHTIB pillleHb, Ail. BiacyTHicTh
MO>KJIMBOCTI BUOOPY 3HIMA€E MUTAHHS MPO HAABHICTH EKOHOMIYHOTO PU3HKY. Tawm,
7€ Hemae BUOOpY, He BUHMKAE PU3UKOBA CUTYallis 1, OTXKE, HE OyJie pU3HUKY.

3aneHO BiJ] KOHKPETHOTO 3MICTY CUTyallli PU3UKY albTEPHATUBHICTh Mae
pI3HUHM CTYIIHb CKJIATHOCTI 1 3BAXYETHCS PI3HUMU CIIOcOOaMU. SIKIO B MPOCTUX
CUTyallisIX BUOIp 31MCHIOETHCS, SIK MPABHUJIO, HA 3acajJax MHUHYJOIO JIOCBIIY M
IHTYIIT  TAOpPHEMIS, TO B CKIAQAHUX CHUTyallisX HEOOXIAHO J0JIaTKOBO
BUKOPUCTOBYBATH CHEL1aIbHI METOIH 1 METOAUKHU.

HeBu3HaveHicTh BHCTymae HKEPEIOM BUHUKHEHHS €KOHOMIYHOTO PHU3UKY.
Bigznaunmo, Mo pu3MK € OJHUM 13 3aC001B 3HIATTS HEBU3HAYEHOCTI, 1110 BUHHUKAE
Yyepe3 HEBIPOT1IHICTh 1HQOpMaIlii 1 BIACYTHICTh OJHO3HAYHOCTI. AKIIEHTYBaTH
yBary Ha 111 BIACTUBOCTI PU3UKY BAKIIUBO Y 3B'S3KYy 3 TUM, 0 ONTUMI3y-BaTH Ha
NPaKTUIl TPOLECH YIPaBIIHHSA 1 pEryJrOBaHHS, ITHOPYIOUM OO'€KTHBHI Ta
cyO'eKTHBHI JIKepena HEBH3HAYEHOCT1, Oe3nepcnekTuBHO. [Ipuuomy Haerscs He
npo Te, mob 3HANUTH 3acid, SIKU JTO3BOJISIE LUIKOM MO30YyTHCS BIUIMBY (PaKTOPIB
HEBU3HAYEHOCT! (110 MPAaKTUYHO, MaOyTh, HE3AINCHEHHE), a NMPO HEOOXIAHICTh

ypaxyBaHHSI PU3HKY 3 METOIO BUOOPY palliOHaIbHUX allbTePHATHB.



JlaMO O3HaueHHS TaKUM €JIEeMEHTaM pPH3UKY, SK O00'€eKT Ta CyO0'ekT
€KOHOMIYHOT'O PU3HKY.

O0'€eKTOM E€KOHOMIYHOI'O PU3HMKY BHUCTYNA€ KE€pPOBaHa €KOHOMIYHA CHUCTEMY,
e(eKTUBHICTh Ta YMOBH (PYHKI[IOHYBaHHS SKOi Harepe TOYHO HEB1IOMI.

Ilix cy6'ekTOM E€KOHOMIYHOTO PHU3UKY PO3YyMIETHCS MIANPUEMEIh, KEPIBHUK
ab0 KOJEKTHWB, K1 3alliKaBJCHI B pe3yjbTaTax YMpPaBIiHHSA 00'€KTOM PHU3HKY 1
MalOTh KOMIIETESHIIIIO TPUIMATH PIIICHHS 100 00'€KTa pU3HKY.

1.3. ®yHKkuii Ta AKepesia eKOHOMIYHOIO PU3HKY.

3MICT PU3HKY K €KOHOMIUHOI KaTeropii 3yMOBIIIO€ HOTO OCHOBHI (DYHKIII, 110
BUKOHYIOTHCSI B TIPOIIEC] MIAMPHUEMHMIIBLKOL TISUTBHOCTI:

® iHHOBAIIIIHY;
® DETyIATUBHY;
® 3axXHUCHY;

® AHAMTHYHY

InnoBamiiina QyHKINA PUBMKY CTUMYJIIOE TONIYK HETPAIUIIMHUX PIIIEeHb
npo0sieM, IO CTOATh Mepe] HiAnpueMieM. PU3MKOBI pillIEHHS, PU3UKOBUN TUI
rOCTIO/IApIOBAHHS MPUBOJATH 10 OUTbIl  €()EKTUBHOTO  BUPOOHMIITBA,  BIJ
SAKOTO BUTPAIOTh 1 MIJIPHUEMIIL, 1 CIIOXKHUBAY1, 1 CyCIUIbCTBO B LILJIOMY.

PerynsaTuBHa (QyHKIIS Mae CynepewIMBUN XapaKTep 1 BHCTYINA€ B JBOX
dbopmax: KOHCTPYKTHMBHIN 1 JIECTPYKTHBHIA. Y TMEpIIOMY BHUMAIKYy — KOJHU
BJIACTUBICTh PU3UKYBAaTH — OJMH 31 LUISIXIB YCHIIIHOI AlsUIbHOCTI. OJHAK PU3HK
MOJKE€ CTaTH MPOSIBOM aBAHTIOPU3MY, CY0'€KTHBI3MY, SKIIO PIIICHHS TPUIAMAETHCS
B YMOBax HEMOBHOi iH(dopMalii, 0e3 HaJIeKHOTO ypaXyBaHHS 3aKOHOMIPHOCTEH
PO3BUTKY SBHINA. Y LbOMY BHIAJKy PH3UK BHCTYINAE SIK JAECTaOLII3YyIOUNd
dakTop.

3axucHa (QyHKIS MOJisrae B HACTYNHOMY. SIKIIO JUIsl MIANPUEMIS PUBHK —
OPUPOAHUI CTaH, TO HOPMAJIbHUM IOBHHHE OyTH 1 TEpHHME BITHOIICHHS 10
HeB/ad. [HIIaTUBHHUM, 3aMOB3STIMBUM MIANPHUEMIIM TOTPIOHHUMN CreliaIbHUN
3aXHUCT, IPaBOBI, MOJITHYHI 1 EKOHOMIYHI TapaHTIi, 0 BUKIIOYAIOTh OKapaHH 1

CTUMYJIFOIOTh BUIIPABJIAaHUN PU3HK.



AHajiTuyHa QyHKUOIS pHU3UKY 3B'A3aHa 3 TUM, IO HAasABHICTb PHU3UKY
nepeadavyae HEOOXITHICTH BHOOPY OJHOTO 3 MOXJIMBHMX BapiaHTIB PIIICHHS, Y
3B'SI3KY 3 UMM MIANPUEMELb Y MPOLIECT TPUUHATTS PIILIEHHS aHATi3y€e BCl MOMIIMBI
aNbTEpHATHUBY, BUOMpAIOUM HaWOLIbII peHTabenbHl (MpuOyTKOBI) 1 HAWMEHII
PH3UKOBaHI.

[cHYIOTh Pi3HI TOYKH 30py 3 NPUBOAY OO'€KTHBHOI 1 CyO'€KTMBHOI HPHUPOAH
€KOHOMIYHOT0 pU3uKy. Po3risaaoTs Tpu

CTOPOHHU PUBHUKY: Cy0'€KTHBHA, 00'€KTUBHA 1 Cy0'€KTUBHO-00'€KTUBHA.

Cy0'ektTBHa CTOpOHa (IIPUPOAA PHU3HKY) TMPOSABIAETHCS B TOMY, IO
HiIPUEMIIT HEOJTHAKOBO CIPUHUMAIOTh OJIHY ¥ Ty caMy BEJIUYHHY €KOHOMIYHOTO
PU3UKY B CHJIY PO3XOJKEHHS TICUXOJIOTIYHUX, MOPAJIbHUX, 1J1COJOTTUHUX
NPUHIMIIB Opi€HTaIli, yCcTaHOBOK. KpiM TOro,'¢eKOHOMIYHHMI pHU3UK 3aBKIU
NOB'SI3aHUI 3 BUOOPOM MEBHUX alIbTEPHATUB, PO3PAXYHKOM HMOBIPHOCTEH iX
pe3ynbTary.

OO0'exTMBHA CTOpPOHA TMPOSIBISIETHCS B TOMY, IO 1€ TOHSTTS BiIOOpaxye
peanbHO ICHYIOUI SIBUIIA, MPOLECH, CTOPOHU AISIIbHOCTI, MPUYOMY €KOHOMIYHUUN
PU3HK ICHYE HE3aJeKHO Bl TOTO, YCBIIOMIIIOE TiAIMPHEMEIh HOTO HASBHICTh YU
H1, BpaxOBY€ YM ITHOPYE HOTO.

Cy0'exTHBHO-00'€KTHBHA CTOPOHA BU3HAYAETHCS THM, 10 €eKOHOMIYHUNA PU3UK
MOPOJIKYETHCS K CyO'€KTMBHUMHM IIPOIIECAaMU, TaK 1 THMH, SIKI HE 3ajIeXkKaTh BiJl
BOJI1 UM CBIJIOMOCTI IiAMPUEMIIS.

Buxonsuu 3 BUIIECKAa3aHOr0, BHJAUIMMO OCHOBHI JDKepeida E€KOHOMIYHOIO
PUBHKY, 10 SIKUX BITHOCSITHCS:

® CIOHTAHHICTh MPUPOIHUX MPOLECIB 1 ABUII, CTUXIIHI JTUXa;

® BHIAJKOBICTH MO,

® HasABHICTh PI3HUX TEHJEHIIIN, 31TKHEHHS CyIIEpEUIMBUX 1HTEPECIB
(HampuKJIaJl, KOHKYPEHITs);

® IMOBIpHHUI XapaKTep HAYKOBO-TEXHIYHOIO MPOTPECY;

® HEMOBHOTA 1 HEBIPOT1HICTh 1H(POPMaILIi PO 00'EKT, ABULIE;

e OOMEXEHICTh 1 HEIOCTAaTHICTh PECYPCIB;



® HEMOXIJIMBICTb OJJHO3HAYHOIO Mi3HAHHS 00'€KTa, MIPOIIECY, SIBUILA;

® BIJHOCHA OOMEKEHICTh CBIJJOMOCTI JISUIbHOCTI MIJANPU €MIIS,
PO301KHOCTI B COLIIAJIBHO-TICUXOJIOTTYHUX YCTAHOB KaX, OIlIHKaX,
CTEpEOTUNAaX MOBEIIHKHY;

e He30aJaHCOBaHICTh OCHOBHUX KOMIIOHEHTIB I'OCIIOIAPCh KOTO
MEXaHi3MYy.

Buznaunmo HEoOX1/1HI YMOBU BUHUKHEHHSI €KOHOMIYHOTO PU3HKY.

Hacamnepen, pu3uk BUHHMKA€ JIMIIE TOMAl, KOJM MAa€ MICIE€ HEBU3HAYECHICTD,
BIJICYTHICTh BHYEPITHOI 1HQOpMAIlii MPO YMOBU NPUUHATTS pillleHb. SIKIIO BCe
BIIOMO — pH3HUK BiJACyTHIH. TinbKM Tpu OararoBapiaHTHOCTI MaiOyTHHOTO,
HAssBHOCT1 €JIEMEHTIB He-TiepeA0aueHOCTI MOXKHA Ka3aTH MPO HASBHICTh PU3HKY.
Tak, mpu aOCONIOTHIN BIIEBHEHOCTI Y HEIOTOPKAHOCTI BHECKY MOT'O BJIACHUKY HE
cnajie Ha [yMKy 3acTpaxyBaTH BHECOK. OTke, HEBU3HAUYEHICTh € OJHIEIO 3 IPUYNH
BUHUKHEHHS PU3UKY.

[Tin HEBU3HAYEHICTIO PO3YyMIETHCS HAABHICTh HEMOBHOI 1H(GOpPMAIIli PO YMOBU
IPUUHATTS TOCMOAAPCHKUX PIIIEHb, a HE BIICYTHICTh OY1b-SKO1.

HasiBHICTP €KOHOMIYHOTO PHU3HMKY € TIeBHA O3HAKa 3PUIOCTI €KOHOMIKH, ii
pPO3BUHYTOCTI. B €KOHOMIIl 3 HHU3bKMM pIBHEM BHPOOHHMITBA TPAEKTOPIS ii
PO3BUTKY MPAKTHUYHO JETEPMIHOBaHA CTPATEri€l0 BHXKHUBAHHS, CYBOPOIO
HEOOX1THICTIO 3a0e31eYeHHs] MIHIMAJIbHUX NOTped HacesieHHs. SIKIo K BiICYTHI
aNbTEPHATHUBU PILLIEHb, TO W BIACYTHIN pu3uK. OTKe, pU3UK MOXKE ICHYBATH JIUILIE
32 YMOBHU aKTHBHOT'O YIIPABJIiHHS Ta PETYJIIOBAHHS €KOHOMIKOIO.

Pu3uk BiACYTHIN TaKOXK y BUIIAAKY, KOJIM HEMAE 3al[IKaBICHOCTI B pe3yJbTaTax
OpUUHATTS pimieHs. [IpumycTumMo, MO NUTaHHS NMpPo HaOlp Ha CHEIialbHICTh
BUPILIY€ KOJEKTUB Kadeapu. SKIo criBBiAHOMIEHH MK "monuToM" Ha (haxiBLiB
JAHOI CIELIaJIbHOCTI Ta IX BUITYCKOM HE BIUIMBAE HA )KUTTENISIIBHICTh KOJIEKTUBY
Kadeapu, To KOKEeH 3 11 WIeHIB HIYUM He pU3uKye. TaKuM YHHOM, EKOHOMIYHUHN
PHU3HMK MOXJIMBHUH JIMILE TOJ1, KOJU KEPOBaHAa €KOHOMIYHA cucTeMa (DYHKIIIOHYE B
yMOBax HEBHM3HAYCHOCTI, a oco0a, fKka MpuUiMae pIMICHHs, 3allikaBjeHa B

KIHIIEBOMY PE3YJIbTaTI.



2. Knacugpixauin pusuxis.

TengeHuiss 10 YCKJIAJIHEHHS COLIAJIbHO-€KOHOMIYHUX MPOLECIB MOPOIXKYE
MOSIBY BCE HOBUX BUJIIB 1 THITIB PU3UKY. PO3PI3HAIOTE ABA TH PU3UKY: TUHAMIYHUN
1 CTaTUCTUYHUM.

Jlunamiunuii — e pU3MK, MOB'sI3aHUI 3 Henepea0auyyBaHUMU 3MiHAMU BapTOCTI
OCHOBHOTO KaIliTajqy BHACIIIOK MPUUHATTS yIPaBIIHCHKUX PIIICHb.

Cmamucmuynuti — 1€ PU3MK, MOB'A3aHUMN 13 CKOPOUYECHHSIM pealbHUX aKTHBIB
BHACTIJIOK BTPAaTH YAaCTKH BJIACHOCTI, a TaKOX CKOPOUYCHHSM JOXOdy uepe3
HEJ1€3/IaTHICTh OpraHi3aiiii.

VY mnponeci CBO€l AISIBHOCTI MIANPUEMII 3IITOBXYIOTHCS 13 CYKYIHICTIO
pPI3HUX BHJIIB PU3HKIB, SIKI BIPI3HAIOTHCS MK CO0OIO0 3a MiCIleM BUHUKHEHHS,
CYKYMHICTIO 30BHIIIHIX 1 BHYTPIIIHIX (aKTopiB, 1110 BIMBAIOTh Ha iX piBeHb. Bci
PU3HKH B3aeMO3alIexKH1. Po3ristHeMo 3aranbHy KiacuikaIiio pu3HKiB.

3a xapakTepoMm O0JIiKy pU3UKH OyBarOTh:

306Himni — TIOB’sA3aH1 31 CIOPUYMHEHHSM 30UTKIB 1 HEOTPUMAHHIM
HIAMPUEMIIEM OYiKyBaHOTO MPUOYTKY BHACIIIOK MOPYIIEHHSI CBOiX 3000B’s3aHb
KOHTpareHTaMu MiAnpueMilsi abo 4depe3 iHII OOCTaBUHM, K1 HE 3ajexkaTh BIJ
HBOTO.

30BHIIIHI PU3UKH MMOJISIOTH HA :

® [pUPOJHI ( PUBUK CTUXIMHUX JIUX 1 €KOJIOTTYHI PU3UKH);

o 3arajJbHOEKOHOMIYHI  (PU3MK 3MIHM  €KOHOMIYHOI  CHTyalli, pPHU3UK

HECHPUSATIMBOI KOH IOKTYpH PHUHKY, TOJATKOBI PH3WUKH, PHU3UK TTOCHIICHHS

KOHKYPEHIi 1 TaJly3€BUIl pU3HK);

o NOJIITUYHI (PU3MK HalllOHATI3alli ¥ eKcIpoIpianli, pu3HuK po3puBYy KOHTPAKTY,

PU3HK BOEHUX JiH 1 IUBUTBHUX 3aBOPYIIICHB);

e (hiHaHCOBI pU3BHUKH, MOBSA3AHS 3 KYMIBEJIBHOK CIIPOMOKHICTIO IPOIIICH;
Buympiwini 3anexats Bij 37aTHOCTI NIANPUEMIISI OpraHi30ByBaTH BUPOOHHUUTBO 1

30yT mpoaykIii, abo Ie MiSUTbHICTh CaMOTO IMIANPHUEMCTBA 1 HOTO KOHTPAKTHOI

ayauTopii.



JIo BHYTpILIHIX PU3UKIB HAJIEXKATh:

o BUPOOHMY1 (PU3UKHU 3HIKEHHS TIPOYKTUBHOCTI Tpalli, BTpaTH poO0Yoro yacy,
nepeBUTpaTu abo BIICYTHICTh MaTepiaiB);

o TEXHI4H1 (PU3UKHU MIPU BIPOBAKEHHSI HOBUX TEXHOJIOT1H, a00 3001B 1 BUXOAY 3
JaAy yCTaTKyBaHH#);

° KOMEPIIiiHI

o 1HBECTHUIIIHHI.

B 3a1€XHOCTI Bl MOKJIMBOIO PE3yJIbTATy PU3UKH MOKHA PO3AUIMTH Ha JIBl BEJIUKI
TPYIU: YUCTI 1 CHEKYJISTUBHI.

Yucri PHU3HUKH O3HAYAKOTh MO>KJINBICTD OACPpKaHHs HCTATUBHOI'O YU HYJIBOBOI'O

pesyabrary. Jlo HMX Halle)kaTh: NPUPOJHI (MOB’S3aHlI 3 MPOSIBOM CTUXIMHUX CHII
IIPUPOJIN), €KOJIOT1UHI (MOB’s3aH1 13 3a0pYIHEHHSIM HaBKOJIMIITHLOTO CEPEIOBHUIIA),
NOJIITUYHI (TOB’A3aH1 3 MOJITUYHOI CUTYAIllEl0 1 KpaiHi 1 AISUIBHICTIO JIep>KaBH),
TpaHCHOPTHI (3B’si3aHI 3 TEPEBE3CHHSMU BaHTAXIB TPAHCIOPTOM) 1 dYacTHHA
KOMEPIIIMHUX PU3UKIB.

CHGKVJ'I?ITI/IBHi PU3BHKH IOJIATAOTH Y MO>KJIUBOCTI OZCPKAaHHA AK IMTO3UTHBHOTIO,

TaK 1 HEraTUBHOTO pe3ysbTaTy. Jlo HUX HajexaTh (PiHAHCOB1 pU3UKH, K1 € YACTHHOIO
KOMEPIIHHUX PU3HKIB.
Krnacudikariiss koMmepiiitHIX pU3UKIB.
Komepyitini  pusuxu o3HauaoTh HeOe3meKy BTpaT y Imporeci (IHAHCOBO —
roCIoOAapChKO1 AISUIBHOCTI. 3a CTPYKTYPHOIO O3HAKOIO PO3PI3HAIOTH:
Dinancosi — 1€ pU3UKH, MOB’sI3aH1 31 30MTKaMM B1J 3YyIIMHKA BHPOOHUIITBA, a00 BiJ
BITPOBA)KCHHSI HOBUX TEXHOJIOTIH.
Topeosi — e pusuku. [1oB’s13aH1 31 30UTKaMu Yepe3 3aTPUMKY ILJIaTEXKI1B, BIIIMOBY BiJl
IUIATEXY B NEPi0Jl TPAHCIIOPTYBAHHS TOBApPY, HEAOMOCTABKH TOBAPY TOIIO.
Dinancosi pusuxu NOB’s13aH1 3 IMOBIPHICTIO BTpAT (PIHAHCOBUX PECYPCIB.
PosrisitHeMo pu3uky 1moB’si3aH1 3 KyiBEJIbHOIO CIIPOMOKHICTIO TPOIIIEH.

[HbasmiHUN — mnpu 3pocTaHHl 1HQIANIT OJEep)KYyBaHI TpOIIOBI  JOXOIU

3HELIHIOITHCS 3 TOYKH 30pYy PEalbHOI KYIIBEJIBHOI CIPOMOXHOCTI IIBHUILIE HIX

3pOCTaIOTh.
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Hednamiiinuii - mpu 3pocTaHHi Aeduismii BiAOyBaeTbCs NaAIHHS PIBHS IIiH,

MOTIPIICHHS €KOHOMIYHUX YMOB ITIIMPUEMHHMIITBA 1 3HUKEHHS I0XO/I1B.
BanmtotHuii — HeOe3neka BAIFOTHUX BTPAT BHACIHIIOK 3MIHU KYpCy OJIHI€I 1HO3EMHOI
BaJIIOTH BIIHOCHO 1HIIIOT TP MPOBEICHHI 30BHIIIHHOCKOHOMIYHUX OTEpaIlii.

Pu3uk JIKBITHOCTI — TMOB'SI3aHUM 3 MOXJIMBICTIO BTpaT MpU peaiizailii I[IHHUX

narepiB, TOBapiB, a00 Yepe3 3MiHY OLIHKHU IXHbOT CIIOKUBYOI BAPTOCTI.

[HBeCTUIIIWHUY —BTpaTH MPHU BKJIAJAHHS TPOIICH B MPOCKTU. |HBECTHINIIHI pU3UKU

MOJUISIIOTH Ha:
® PU3MK BTPAYEHOI BUTOJM — 1€ PU3UK HACTAHHA MOOIYHUX (DIHAHCOBHUX 30MTKIB
y pe3ysbTaTi He3AIHCHEHHS SKOTr0-HeOYTh 3aX0/1Y;
® DPU3MK 3HIDKEHHS NPUOYTKOBOCTI — 1€ PU3UK, SKUH MOXE BUHUKHYTHU B
pe3ynbTaTi 3MEHIIEHHS PO3MIPY BIICOTKIB 1 AUBIAEHAIB 3 MOPTHEIbHUX 1HBECTHUIIIH,
3 BHECKIB 1 KPEJIUTIB.
Pusuk 3HMKEHHS TPUOYTKOBOCTI MICTUTB B COO1 Taki Pi3HOBUIM:
Ilpoyenmnuii — BTpaTU MOB’si3aHl 3 MIJBUILCHHSIM UM 3HMXKEHHSIM BIJICOTKOBOI
CTaBKH.
Kpeoumnuii — Hebe3neka HeCIUIATU MO3UYAJIbHUKOM OCHOBHOIO Oopry 1

BIJICOTKIB, 5IK1 HAJICKATH KPEIUTOPY.

2.3 Buou pu3sucis.

Bun pu3rky BU3HAYA€THCS BUIOM €KOHOMIYHOT AiSUTBHOCTI.

KpainoBi pu3MKkM BHUHMKAIOTh NpU 3AIMCHEHI MIANPUEMUSMH M 1HBECTOpaMU
CBOET NISUTBHOCTI HA TEPUTOPIi 1HO3EMHHUX JICPKAB.

IoniTHYHMIA PU3MK — MOXKITMBICTh BUHUKHEHHS 30UTKIB y 3B 3Ky 3 MOXJIMBUMU
3MiHaMU B KypcCl HOJIITUKH YPSAY, 3MIHU 3aKOHOAABCTBA.

Texniunuii pU3MK BU3HAYAECTHCS CTYNIEHEM OpraHi3allii BUpOOHHIITBA, 3aX0JaMu
0e3MeKH, MOXIIMBICTIO MPOBEACHHS PEMOHTY YCTaTKyBaHHS.

CrpaxoBuili pM3MK — 1€ PHU3HK, KU MO)XXe OyTH OI[IHEHHH 3 TOYKU 30py
IMOBIPHOCTI HAaCTaHHS CTPAaXOBOI'O BHUIMAJKY 1 KIUIBKICHUX PO3MIPIB MOXIMBUX

30UTKIB.
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HignpueMHUNBKUIA — 1€ PU3UK SIKU BUHUKAE NPU OYb-SIKUX BUJAX JISTIBHOCTI,
MOB'SI3aHUM 3 BUPOOHUIITBOM MPOAYKIIi, TOBapiB, MOCITYT, KOMEPIIi€r, (piHAHCOBUMHU
ornepauisiMu, 3A1CHEHHSAM PI3HUX TPOEKTIB.

TI'ocnopapcbkmid - PpHU3MK TIOB'S3aHUM 3 TOCHOJAPCHKOI0 JISUIBHICTIO,
OpPIEHTOBAHOIO HAa OJIEp)KaHHS MPUOYTKY HAa OCHOBI 3aJIOBOJICHHS IMOTPEO 1 3aIlUTIB
MOKYIILIB BIJIMOBIHO JI0 BUMOT PUHKY.

Komepuilinuii - pu3uk 1oB'si3aHuil 3 KOMEPIIHHOIO ISUTBHICTIO.

®diHaHCOBHII - pU3UK MOB'A3aHUN 3 (PIHAHCOBOIO AisUIbHICTIO. BuHuKae mpu
3niicHeHH! (piHaHCOBUX yrona (B poii TOBAapy BHUCTYIMAa€ KamiTall, LIHHI Tanepw,
BaJIIOTA).

KpeauTHuii - HENeBHEHICTh KpPEIUTOpa B TOMY, 1110 OOp>KHUK 30epexe HaMip
BUKOHATHU CBOi 3000B’SI3aHHS y BIAMOBIAHOCTI 3 TEPMIHAMHU ¥ yMOBaMHU KpPEAUTHOL
yTOAM.

BankiBcbkuil — npu 3A1iiCHEHHI OaHKIBCHKUX OIepalliii, 1o MNpU3BOISATH A0

BIJIXWJICHHS (JAaKTUYHUX PE3yJIbTATIB B/l OUIKYBaHUX.

2.4 Acnekmu ynpagaincoKoi oianvHocmi/

CyTHICTh OCHOBHUX HAIpPSAMIB YIPABIIHCHKOI ISIIBHOCTI:

YnpapiiHHSI 32 pe3yJbTATAMU — TNPUXUIBHUKUA JAHOTO MPOLECY YIPaBIiHHSI

BUOKPEMJIIOIOTh TPH OCHOBHUX €Tallu:
e BU3HAYEHHS Oa)KaHUX PE3yJIbTaTiB;
® YOpPABIIHHS 3aJ€KHO BiJl CUTYaIli;
® KOHTpOJIb 3a pe3yjbTaTaMH.

YnpagpJiHHs 32 WiJAsIMM — HaJa€ MOXJIMBICTh OIIHIOBATH KEPIBHUKIB Ha MIATPYHTI

MIpU JOCATHEHHs uiied. [IpUXuUabHUKM [aHOro TMpoLecy BUIUISAIOTh YOTHPU
OCHOBHUX €TaIu:

® BHPOOJICHHS YITKHX, JJAKOHIYHUX (DOPMYyBaHb CyTHOCTI IIIJICH;

® pO3poOKa peasiCTUYHUX IIJIAHIB 1X IOCATHEHHS;

® CHCTEMHHUI KOHTPOJIb, BUMIPIOBAHHSA Ta OI[IHKA POOOTH 1 pe3yJIbTaTIB;
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® KOPHUTYIOYH 3aCO0M JJIsI MAKCUMaJIbHO MOKJIMBOTO JOCSTHECHHS 3aIJTAHOBAHUX
LJIEH.

YnpagpJjiHHs 32 BiIXHJIEHIMHU — IPYHTYEThCSA Ha BUSABJIEHHI 1 JJOBEJEHHI 10 BiJjoMa

KepiBHUKA TUTbKH Ti€l iHopMarlii, 1o 000B’I3KOBO BUMarae Horo yBarm.
[lepenymMoBH  yCHIIIHOTO TIOMEpPEHKEHHS MPOOJIeM B YIPaBIIHCHKIM

IISUILHOCTI:

1. mpaBMIIbHE PO3YMIHHS BaXJIMBOCTI HETOMYIIEHHS MTOMUIIOK;

2. MparHeHHs A0 YCYHEHHS TOMUIIOK;

3. HaBYaHHS METOJaM BUPILICHHS Npo0IeM;

4. anasi3 NpUYMHUA BUHUKHEHHS MPOOJIeM;

5. cucTeMa MOHITOPUHTY MPOOJIEM Ta OLIHIOBaHHS €(PEKTUBHOCTI MPEBEHTUBHUX

3aXO0/iB.

Jlns onmucy MPUYMHHO-HACIIJIKOBOTO aHaji3y HEOOXiJHO MPOBECTH PO3Mi3HAHHS
OPUYMHY, 1 310paBIIM HEOOX1AHY 1HPOpMaILIit0 3pOOUTH MTOETATHUI aHai3.

Ilepmmii eranm: ¢GopmynroBaHHsS MpoOieMu (BUSBIAIOTH OO0’ €KT, MIAPO3ILT UU
JIIOJIUHY, SIK1 CTBOPIOIOTH TPYAHOII Ta SKUX HEOOX1THO YCYHYTH).

Jlpyruii eram: onuc npooJIeMH.

Tpetiii eTam: BUSABICHHS BIAMIHOCTEH, SIKi CTBOPIOIOTH IpobiieMy (HEOOXiIHO
BUSIBUTH MPUYUHY ).

YerBepTHil eTam: BUABICHHS 3MIH (MOTPIOHO BHOKPEMHUTH pEJIEBAaTHBHI
(HaMBaXXJIMBIIII) 3MIHH).

[I’sTrii etam: BUSBICHHS MOXJIMBUX MPUYUH (SIKKM YMHOM JlaHA 3MiHAa MOTJIa
CTBOPHUTH MPOOIEMY).

IlocTuii eTan: nepeBipka HAMOUTbII IMOBIPHUX MPUYMH (YU HE CYNIEPEUYUTh AaHa
npuyuHa QaKTam po3riisaIyBaHOI CUTYyaILlli).

CboMuii eTamn: miaTBEpKEHHS HaOUIbII IMOBIPHOI IPUYMHU (BUKOPHUCTOBYIOTh
OPUYUHO-HACIIKOBUH aHai3 AJid BUSBICHHS IPOOJIEMHU ,1110 BUHUKIIA).

HasBHicTs pu3uKy B TIpolieci MiSUTBHOCTI SIK OOOB’SI3KOBOTO aTpulOyTy —
00’€KTUBHUI E€KOHOMIYHMM 3aKOH. B yMoBax pHHKOBOI €KOHOMIKHM HEMOMKIJIMBO

YIPABJIATH MIANPUEMCTBOM 0€3 ypaxyBaHHS PU3HKY, a ISl €EKTUBHOTO YIPAaBIIIHHS
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BaXJIMBO HE JIMILE 3HATH MPO HOT0 HAsABHICTh, @ W MPABHIBHO 1eHTHU(IKYBaTH Ta
CTPYKTYpyBaTH pHU3UKU. BaxiumBo BpaxoByBaTH, IO ICHYIOTb  acCHEKTH
YIPABIIHCHKOT AISUTBHOCTI, JI€ OCTIMHO CTBOPIOIOTHCS] pPU3MKOBAHI CUTYAIlli.

YupapiinHs pU3HKaMM — 11¢ HEOOX1IHICTh BUKOPHUCTOBYBATH B YMPaBIIHCHKIN
TSITBHOCT1 PI3HOMAHITHI M1IXO0IH, MPOIECH, 3aX0/IH, K1 IO3BOJISIIOTH IIEBHOIO MIPOIO
IPOTHO3YBaTH MOXKJIMBICTb HACTaHHS PU3UKOBAHUX MOJINA 1 JOMAaraTUCsS 3HIKEHHS
CTYIIEHHS PU3HUKY JI0 JOIYCTUMHUX MEXK.

Bu3HaunMo OCHOBHI MPUHITUIIH MPOIIECY YIPABIIHHS PU3UKAMH.

1. TlpuHuun makcumizanii — nependayae MparHeHHs A0 HAWIIMPLIOro aHaiizy
MOKJIMBUX MPUYUH 1 YUHHUKIB BUHUKHEHHS pu3uky. Lleil mpuHIMN Harosjourye Ha
HEOOX1JHOCT1 3BE€JICHHS PIBHSA HEBU3HAYEHOCTI JI0 MIHIMyMY.

2. [Tpuniun MiHiMI3aMii - yIpaBIiHIll HAMAratoThCs 3BECTH J0 MIHIMYyMY CHEKTp
MOMJIMBUX PU3UKIB 1 MIHIMI3YBaTH CTYITiHb BIUIUBY PU3UKY Ha CBOIO JiSTIbHICTD.

3. [lpuHuMn TPUHHATTA — YHOPaBIIHII MOXYTh NPUWHATH Ha ce0e TIIbKU
OOTPYHTOBAaHUI PUBHK.

Jns mpouecy ynpaBiiHHS PU3MKOM NpalliBHUKaM amnapary yIopaBJiHHS
HEOOX1JTHO TepeayciM HABYUTHCH MPOTHO3YBATH BUHUKHEHHS THUX YHM 1HIIHAX
poOJieM 1 BINMOBITHUX CUTYaIlIH.

IIporno3 — MOXJIMBI CyJI’)KEHHS IPO MOKJIMBI CLIEHapii 00’ €KTa yNpaBIIIHHS B

MaiOyTHHOMY, AJIbTEPHATUBHICTH TPAEKTOPIT 1 TEPMIHHU ICHYBaHHSI.

B nporieci ynpaBiiHHS pU3UKOM MOYKHA BUOKPEMUTHU TaKi pIIIECHHS:

1. 3a BHOOpOM LIJIEH YPABIIIHHS PU3HKOM;

2. 3a BUOOPIB METO/IIB;

3. OIATPUMKK OajlaHCy B TPUKYTHUKY “TIOJU-pECypcH-LII~ B Mpoleci
JOCSITHEHHSI OOTSDKEHMX PHU3UKOM IIUIeH 32 JOTIOMOTOK0 OOpaHOTO 1HCTPYMEHTApPIO
yIpaBJIiHHS HUM.

MOXIHBICTh albTEPHATUBHUX PILICHH BUCYBA€ MEPE]l MEHEIKEPOM 3aBJIaHHS

onTUMi3allii po3MnoAily pecypciB Mi>K TAKUMH 3aX0JaMU:

1. momepemkeHHs pU3UKY YCYHEHHSIM HOTO JDKEPENA;

14



2. 3HIDKEHHS PHU3UKY 3a JOMOMOIOI0 3MEHIIEHHS 1HTEHCHMBHOCTI HEOa)KaHUX
(dbakTOpiB YM BPA3IMBOCTI 00’€KTIB, SIKI MOXYTb OyTH MiAjJaHl BIUIUBY
HECTIPUATIMBUX YNHHHUKIB.

3. BIANMIKOMYBaHHSA 30WTKIB PpU3UKY. YKIaAalOTh JOTOBIp (HOHIOBOTO
CTpaxyBaHHS.

3HIKEHHS PU3HKY MOXKIIUBE:

1. Ha erami TUIAaHYBaHHS omepalii Yu TPOEKTYBaHHS 3pa3KiB — BBEACHHS
JIOJIATKOBUX €JIEMEHTIB HAAIMHOCTI Ta IHIINUX HEOOX1JHUX 3aX0/I1B;

2. Ha eTall OPUUHATTSA pIIIEHHS — BUKOPUCTAHHS BIANOBIIHUX KPUTEPIiB
OIIHKY €()eKTUBHOCTI PIIlICHHS;

3. Ha erami eKcIulyaTauli BIAMOBIAHMX CHUCTEM — 32 PaxXyHOK JOJIEep KaHHS
PEXHUMIB eKCIUTyaTallli Ta KOHTPOJIIO.
3a nOporHo3HOW e(GEeKTUBHICTIO B  YIPaBIiHHI pHU3MKAMHA MOXHA

BUOKPEMHUTHU: OPJAMHAPHI, CUHEPreTUYHl, ACMHEPreTUYHl BaplaHTH PILIEHb 1

CHCTEM.

Opounapni eapianmu PU3UKOBHUX pIIIEHb — 1€ TaKl BaplaHTU PIIIEHb, 3a
AKUX €(EeKTUBHICTh BUTPATH PECYPCIB HA OJUHUINIO OACPKAHOTO €heKTy B
yIpaBJiHHI PU3UKOM BIJINOBIIA€ HOPMaM 1 HOpMATHBaM, MPUUHATUM IS
NIEBHOI raly31, BUy AISUIBHOCTI.

Cunepeemuuni gapiaumu pusuKo8ux piuieHs — 1€ Taki BaplaHTH pillieHb. 3a
AKUX ©€(EeKTUBHICTb BHUTPATH pECYpCiB B YIpaBIiHHI PU3UKOM PIi3KO
3pOCTAIOTh.

Acunepeemuunumy Ha3UBAIOTh BaplaHTH pIlIEHb, SIKI HE J03BOJISIOTH
olepkaTh OakaHOro e(exTy BiJ 1HBECTOBAHMX B YIPAaBIIHHA pPU3UKAMHU
KOIIITIB.

[IpuitHATTST  pilleHHS  IPYHTYETbCS  HAa  BHUKOPUCTAHHI  PI3HUX

(dopmaii3oBaHuX 1 He(pOpMaTi30BaHUX METOIIB.
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3.KIbKiCHiI OHIHKH €KOHOMIYHOI0 PU3HUKY.

3.1 Pu3uk ¢ adconiommomy eupasi.

Bunpasnanuii pusuk — atpuOyT cTpaTerii 1 TAKTUKU €(heKTUBHOI €KOHOMIYHO1
IISUIBHOCTI.

VY KOXHI cHTyallii, 10 MOB’s3aHa 3 PU3UKOM BUHHMKAE MMUTAHHSA: «II0 O3HAYAE
BUIPABJAHUN PU3UK 1 JIe MPOXOJUTh MEXa sKa BIAJLISAE OMYCTUMHN PU3UK Bij
ABaHTIOpU?» J1aTW BIANOBIAb HA 11 MUTAHHS, 3HAYUTh 3HANTH PIBEHb «IIPUUHSITOrO
PUBHKY», KUTbKICHY Ta SKICHY OILIIHKH KOHKPETHUX PU3UKOBUX PIIlICHb.

KinbKicHY OLIHKY pU3HMKY MPOBOASATH HA MiJICTaBl IMOBIPHICHUX PO3PaxyHKIB.
KinpkicHi 3Ha4eHHS pPHU3UKY OOYHUCIIOIOTBCS y BIMHOCHMX 1 B aOCOJTIOTHUX
BEJIMYMHAX, 10 BHUPAXalTh MIPY HEBHU3HAUCHOCTI MiJ 4ac peamizaiii MpUHHSTOro
plLIEHHS.

CrymiHb pU3UKYy MOXKE OI[IHIOBATHCH CIIOJIIBAHUMH 30UTKAMH, 110 CIIPUIMHEH]
IIUM PIIIEHHSIM; Ta IMOBIPHICTIO, 3 SIKOIO 111 30UTKH MOKJIHBI.

Ko ManoiMOBIPHO, IO OyIyTh HECHPUATIMBI HACHIAKUA — PU3UK MaJIUH, 1
Majia IMOBIPHICTh TIOMUJIKH BEJIUKA TO 30UTKH MaJl.

Y psal BUOAAKIB PU3UK JOPIBHIOE JOOYTKOBI CIHOJIBAaHUX 30UTKIB Ha
IMOBIPHICTB TOTO, IO Il 30UTKH BiI0OY Y ThCS.

IMOBIpHICTh HAacTaHHS TEBHOI MOJIi MOXe OyTH BH3HaueHA: 00’ €KTHBHUM

METOJIOM, IO TPYHTYETHCS Ha OOYMCIICHI YacTOTH, 3 SIKOIO BiJOyBa€TbCs TIEBHA

nojisi, 1 Cy0 €KTUBHUN METOJ|, SKUW CHUPAETbCS HAa BUKOPUCTAHHI CyO €KTHBHUX

OLIIHOK Ta KPHUTEPIiiB, IO ITPYHTYIOTHCS HA MPUITYIIEHHSX.

Pusuk B aOcoiOTHOMY BHUpa3l MOXKE€ BU3HAYaTUCS CIOJIBAHOIO BEIUYHHOIO
MOXJIMBUX 30WUTKIB, 1 SIK MIpY PHU3HKY BHUKOPUCTOBYIOTH CEpPEIHHOKBAJIPATUUHE
BIJIXUJICHHS.

IcHye mpocta MeTroauMka BU3HAUCHHS  Koe(DilieHTa  PU3UKY OO
KOPOTKOTEPMIHOBOI'O ITPOTHO3Y:

p— IMOBIPHICTb JOCTOBIPHOI'O IPOTHO3Y, TO:

1—p — IMOBIpPHICTb, IO BiH HE BIOYIETHCA.
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B alcomtoTHOMY BHpasi CTymiHb PHU3HKY, MOXE BU3HA4YaTHCA, K J0OYTOK

IMOBIPHOCT1 HEBJa4i (p,) Ha BEIUYMHY IIUX HEOAXKaHUX HACIIIKIB (X).

w=p,Xx (3.1.1.)
Ile:

w— BEJINYMHA PU3HUKY;

p,— IMOBIPHICTh HE0aXKaHUX HACIIJKIB, 1110 OOUYHUCITIOEThCS Ha 0asi

CTaTUCTUYHUX JJaHUX,

X — BEJIMYMHA [IUX HACIIIJIKIB.

CnoniBane 3HaueHHS (MaTeMaTW4YHE CIIOJIBaHHs), IO TIOB’Si3aHE 3
HEBU3HAUCHOIO CUTYAIlI€I0, € CEPEIHBO3BAYKEHOIO YCIX MOKIIMBUX PE3YyJIbTATIB, 1€
IMOBIPHICTh KOJKHOI'O 13 HUX BHKOPHUCTOBYETBCS K 4acToTa ab0 NMUTOMA Bara,
BiAMOBiAHOTO 3Ha4YeHHsA. CHoOAIBaHHS 3HAYCHHS BHUMIPIOE peE3yJbTaT (PU3HK),
KOTPHUI MU OYIKYEMO B CEPETHBOMY.

MareMaTtiyHe CHOJIBaHHS IUCKPETHOI BUITAJIKOBOI BEIWYMHU X HA3UBAIOThH

CyMy OOYTKIB 1i MOXJIMBUX 3HAYCHb Ta BIAMOBIAHUX HMOBIPHOCTEH.

m=M(X)=Z,x,-Pi (3.1.2)

Me:
X;— 3HAYEHHS BUIIaJKOBOI BEIUUYMHM; i=1,2...
pi — BIJNOBIJIHI IMOBIPHOCTI.
Jlns oOmexxeHoro (n)
n
m=M(x)=Y x,p, (3.13)
i=1
Ski110 BUMaKoBa BEJIMUYMHA X HEMIEPEPBHA TO:

0

M(x) = [ xf (x)dx (3.1.4)

—00

abo:
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M (x) = [ xf (x)dx 3,15

Sxmo HemepepBHA BWIMAJKOBA BEJIMYMHA BU3HA4YeHA Ha iHTEpBadi [a, b], flx) —
I'YCTUHA PO3MOJILITY.

PosrnsHemMo mpukian Ha BHU3HAYCHHS PHU3HKY, SK MaTEMaTUYHE CIOMiBaHHS
BTpaT.

Ilpuknag: 1linnpueMcTBO OCBOIOE HOBUW BUJ TOBapy. [lpum 1mpomMy MOXKIIMBI
30UTKH, SIK PE3yIbTaT HE JOCUTh BUBYCHOTO PUHKY 30YTY TIiJ] 4aC MApKETUHTOBHX
JOCJIDKeHb. IMOBIpHI TpHM BapiaHTH IIOJ0 MOMHUTY HA MPOAYKIII0. 30UTKH MpHU
IIbOMY CKJIaJIaTUMYTh:

Xi 500 700 —600

pi 0,2 0,4 0,4

BusnaunTu cniofiiBaHy BeTMYUHY PU3HKY, TOOTO 30UTKIB.

Po3B’s3anns: Po3B’s3yemo 3a hopmymoro (3.1.2)
W=M(x)=500-0,2+700-0,4+(-600-0,4)=140 rp.ox.

Jlucnepciero BUIAIKOBOI BEJIMYMHU X SIKy NO3Ha4yaroTh D(x) Ha3WBa€THCS
MaTeMaTU4YHE CIOJIBAaHHA KBaJpaTa BIAXWICHHS BHUIAJKOBOI BEJIMYMHHU X BIJ
MaTeMaTUYHOro crnojiBaHHs M(x). [ucmepcis xapakTepu3ye pO3CIIOBaHHS
BHUIAIKOBO1 BEJIMYMHU BITHOCHO M(X).

D(x)=M(x’)—(M(x))’ 3.1.6

JI71g TMCKPETHOT BUNIAIKOBO1 BEJIMYMHU X
b
D*(x)=[x*f(x)dx—(M(x))’ 3.1.7

Kpamum Oyne Toit Bapiant, ne aucrepcis MeHmma. Jlucmepcis mae OuIbI
CTaOUIbHUI pe3ysbTarT.

PosrisitHemo npukiian BUSHAYEHHS PU3HKY, SIK AUCTIEPCii.

Ilpuknad: Hexali mpaiiBHUK Ma€ MPOIO3UIII0 BUOOPY JBOX MICIh POOOTH.
[ToTpiOHO BUOpaTH OJHE 3 HUX HA OCHOBI TaKOi 1H(OpMaIi.
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Micue I BapianT IT BapianT

poboTHn IMOBIPHICTB | JOXI1] IMOBIPHICTh | 1OX1]T
A 0,5 100 0,5 200
b 0,4 90 0,6 190

Po3B’sa3aHHS:

D(x)=M(x’)-(M(x))’
Buznaunmo M(x)- criogiBaHOTO TOXOY JIJIsi KOKHOTO MICIs POOOTH:

M(x,)=100-0,5+200-0,5=150 rp.ox.
M(x,)=90-0,4+190-0,6=150 rp.ox.
Otxe, cepeaHl JOXOIU OJTMHAKOBI.

3HaxoauMo D 0XO/IIB AJI KOKHOTO MICISI pOOOTH:
-
2y
M(x*)=x"p,
n=1

M(x,’)=100*-0,5+200%-0,5=25000 rp.ox.
D(x,)=25000-150°=25000-22500=2500 rp.oy.
Tenep mykaemo s b:
M(x,)=90%-0,4+190%0,6=24900 rp.oy.
D(x,)=24900—150><2400

Bucnosok: [Totpi6Ho Bubuparu Miciie podbotu b, Tomy 1o D 17151 HbOTO MEHIIIA.

CepelHbOKBAIpaTUYHE BIAXUIJICHHS:

c=+D(x) 3.1.8
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3.2 Pu3uK y 6i0HOCHOMY 8UDAXHCEHHI.

Pusuk y BIZHOCHOMY BHUP&)XEHHI MOXE BHU3HAUaTUCAd $AK BIJHOIIECHHS
MOXJIMBUX 30UTKIB 10 JesKoi 0a30BOi BennyuHU: (0OCSAT MaiiHa MiAIPHEMCTBA,
3arajbHl BUTPATH pecypciB ado CroAiBaHUN MPUOYTOK).

SIKIO i pU3HUKOM PO3YMITH PU3HK OAHKPYTCTBA, TO BiH BHU3HAYAETHCS HE
JIMILE KOJIMBAHHAM KypCy LIHHUX IANepiB, aje i BIACHUM HASIBHUM KaliTaJIOM:

Pusuk BUMIPIOIOTH 32 JOITIOMOTO KoedileHTa:

W= 3.2.1

X

K

Ie:

X — MaKCHMMaJIbHO MO>KJIMBHUI 00CST 30UTKIB;

W— koed.pu3uKy;

K — o0car BnacHux (iHaHCOBUX PECypCiB.
Ilpuknad: Onux 3 HamMX emirpanTiB 3aommaaus 10 tuc.$, B3sB B 60pr 1ie 40

tuc.$, mig 10 % piunux, i Bkias yci 50 tuc.$ B akiii oqHiel koMmaHii po3paxoByOYH

Ha piyHe 3pocTaHHs Kypcy B 20 %.Kypc nmoyaB nmanatu, 1 konu BiH 3HU3HUBCS Ha 40%

BIH TIPO/IaB HEHailHI akuii. B pe3ynprari nmporo BiH noBepHyB 30 ThC.$, noHicM

npu 1poMy 36utku 24 Tuc.$. Moro 3maifomuit amepukadenmp BkaaB S50 THC.S$, i

nosepHyB 30 Trc.$. BusHaunuTH CTYIiHb PU3UKY U1 aMEPUKAHIIA 1 eMIiTpaHTa.

Po3B’g3aHHS:;

30UTKH:
aMEpUKaHIS eMirpaHTa
x,=20 tuc.$ X, =24 THC.$
K,=50 tuc.$ K.,=10 tuc.$
w=22-04 W22 =24
50 10

ToOTo,cTyMiHD PU3HKY JIJISl eMITpaHTa B 6 pa3 OUIbIINN BiJl aMEPUKAHIIS.

Pusuk Moxe BHU3HAYaTUCh TaKOX, SK Koe(]ilieHT Bapiaiii BiAMOBIIHOTO

€KOHOMIYHOTO ITOKA3HUKA.
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=20 199 322
M(x)

Bin norpibeH, KoM CHOAIBaHI JOXOAM OJHOTO NPOEKTY BIAPI3HIIOTHCA BiA
CHOJIBAaHUX [JOXOAIB I1HUIONO MPOEKTy. B TakomMy BHMNaAKy BaXXKO IOPIBHIOTH
aOCoJIFOTHI TOKa3HUKM  aucrnepcii. HeoOxigHo Bu3Hauutu (200 BUMIPSITH)
PU3UKOBAHICTh MPOEKTY BITHOCHO CIOJIBAHUX JOXOJIB 1 MIPOIO IIOT'O € KOE(]IIieHT

Bapiairii a0o CITiBBITHOIICHHS PU3UKY 1 JTIOXO.Y.

[pukman: € nBa Buau akiii. EGEeKTUBHICTD iX € BUITaIKOBOIO BEJIUHUHOIO 1 3aJICKUTH
Bil CTaHy eKOHOMIYHOro cepefoBuia. CrogiBaHa e(PEKTHBHICTh IHMX aKIIii

OJIMHAaKOBa. BBaxaroTh, 1110 HA PUHKY MOXYTh BUHUKHYTH JIBl CUTYallli.
Q 1—3p 1:0,2
Q 2—3p 2:0, 8.

Pi3H1 akmii pearyroTh Ha 11 curyauli mopizHoMmy. Kypc akuiid mepmoro BHIY Yy
cutyatii Q; 3poctae Ha 5%, y cutyauii O, Ha 1,25%. Kypc akuiit gpyroro Buay y

cutyauii Q; nanae Ha 1%, a 'y cutyarii O, 3poctae Ha 2,75%.

[Mpunyctumo. o iaBecTop B3sB Tporr B Oopr mia 1,5% piunux. Ski akimii

caig npuadatu?

Po3B’sa3anHs: 3HAAEMO JOXOIH:
M;=5%0,2+1,25%-0,8=2%
M>=1,0%0,2+2,75%-0,8=2%

Jucniepciro

D =(5-2)*02+(1,25-2) *0,8=225

D, =(-1-2)*02+(2,75-2) *0,8=2,25

Bigcorok, mim sxuii MoxHaA B3sATH Oopr mopiBHIOE 1,5%, a cmomiBaHa

edeKkTuBHICTD JopiBHIOE 2%. OTXeE, € pe30H OpaTH rpoiii B 6opr.
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SIK1o 1HBECTOpP BKJIAAE IPOUIl B aKW1i NEPIIOTO BUAY 1 peai3y€eThCs CUTYALls
Q;, To BiH BuUrpae: 5%—1,5%=3,5%, sxmo axuii apyroro, To 30aHKpyTye: —1%-
1,5%=2,5%

Komu Binbynerbes cutyartis (,, To:

akuii neporo Buay: 1,25%—1,5%=-0,25%

akiii npyroro Buny: 2,75%—1,5%=1,25%

OcCkiJIbKH, CTaHW €KOHEOMIYHOro cepefoBuima (@; (@, MaoTh pI3HY
IMOBIPHICTb, pILIIEHHS 1HBECTOpa HE € pIBHO3HAYHE 3 TOYKU 30py PHU3HKY
OaHKpYTCTBA: MPHU BKJIAJaHHI IPOIICH B aKIlii MEpIIOro BUAY OaHKPYTCTBO MOXKIIUBE
3 p;=0,8 B ipyromy BUNaaxy- p,=0,2.

TakuM 4YMHOM TMpPHU OJHAKOBOCTI CIOAIBaHUX €(EKTUBHOCTEHU Ta AUCHEPCiH, a
TaKOX BJIACHOTO MOYaTKOBOTO KaIiTally, pU3UK OaHKPYTCTBA MOXKE OYTH PI3HHUM.

VY nanoMmy BUMAIKY, CliJi oOpaTd TOW BHUJ aKIliid, IMOBIPHICTh OaHKpPYTCTBa
AKUX y 3B’5I3KY 3 HECIUSTIIMBUM CTAaHOM CEpeoBUIIe Oyay MEHIIO:

OTxe 1HBECTOpY CIij MpUAOATH aKIlii APYyTroro BUIY.

TyT 1MOBIPHICTP HECHPUSATIMBOTO CTaHy E€KOHOMIYHOTO CEpEAOBHILA
BUCTYTIAE, SIK Mipa pU3HUKY.

B 3aranpHOMY BUITAKY:

M >M,, are D, > D,
M <M,, are D, <D,

323

abo 1€ 3aJeXUTh BiJ CXHWJIBHOCTI JI0 PU3HMKY Cy0’€KTa pU3UKY — OCOOH, IO

npuiiMae pileHHs .

Ilpuknao

Toprosa ¢ipma ofepxye BUpoOH BiJ TphOX MocTadanbHUKIB. [lepmuii nae 1%
opaxy, npyruit 2%, tpeTtiit 3%.

[ToTpiOHO BW3HAUMUTHU YACTKy MPOAYKIIT BiJ KOXXHOTO IMOCTavyajJbHUKA 1 3
YMOBU PIBHOCTI PU3UKIB TOProBoi (pipMu BIJHOCHO KOXXHOTO 3 HHUX, BU3HAYUTHU

3arajbHail pU3UK TOProBoi (ipMu:
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Ockinbku Best iHpOpMaIiisi Mae IMOBIPHOCHUH XapakTep, TO PU3UK BU3HAYAEMO
TaKOX SIK IMOBIPHICTb JesK01 o1l (peasizallis OpakoOBOHOTO BUPOOY);

Brenemo Taki noaii: A— dipma peanizye OpakoBaHuil BUPIO;

p1— OpoAaHuil BUpiO Bij MEpIIOro mocradyaibHHUKA,
p2 — TPOJIaHu# BUPIO BiJ JPYroro rnocravyajbHUKA,

p3 — TpOJaHui BUPIO BiJ TPETHOrO MOCTaYaIbHUKA.

OCKUIBKH € TPpH TINOTE3H, TO BUKOpUCcTaeMo dhopmyity:balieca;
P(4)=P(B,)P, (4)+ P(B,)P, (4)+ P(B,)P, (A), 3.2.4
AKILO OIS A BXKe BiOymacs, TOi:

PA(Bi)=

P(B)*P, (A4)
P(A)

3.2.5

[To3HaunMo yepes x,— 4acTKy BUPOOIB BiJ MEPUIOro NOCTayalbHHUKA.
X;— Jpyroro, (1-x;—x;)- TpeTboro. OCKUIbKN PU3UKH PiBHI, TO
P,(B )=P,(B,)=P,(B,). Ha ocnoei ¢opmynu baiieca 1 pIBHOCTI PH3HUKIB

0JIEP)KMMO TaKy CUCTEMY PIBHSHbD:

0,01x,=0,02x, (*)100
0,01x,=0,03(1— x;—x,)
x1=6/11, x,=3/11, x3=2/11.
BucnoBok: 13 koxkaux 11 oxepskaHux BHUpoOOIB 6 — BiJ MEPIIOr0 BUPOOHUKA, 3 —

BIJl APYIoro, 2 — BIJ TPETHOI0. 3arajJbHUN PU3UK:

P(A)=%O.Ol+%0.02+£o_o3:£

11 1100

I3 onepxanux 1100 BupoOiB 18 Oyae OpakoBaHHX.

Hpwuxotag 1.1

SIkmo BijgoMoO, 10 MPH BKJIAJCHHI KamiTaay B 3 mpoekT A i3 160 BunankiB npudyTok y 13,5 Tuc. rpH. OyB
orpumanuii B 60 Bunankax, npuOyTok y 22 tuc. rpH. — y 51 Bunazakax, i npudyTok y 12 tuc. rpH. — y 49 Bunaakax, To
cepeJlHe 3HaYCHHS BUPA3UThCS:

M=X=>XP
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60

X, =13,5 =——=0,375
1 D 160
51

X, =22 =——=0,319
2 P> 160
49

X, =12 =——=0,306
3 P 160

M =(13,5-0,375)+(22-0,319)+(12-0,306) = 15,752

Amnasorigyao OyJie 3HaIeHO, IO IpU BKJIAJCHHI KaIliTaly B IPOEKT A cepenHiil mpubyTok craHOBUB 20 THC.

TpH.
{(15-0,3)+(20-0,5)+(27,5-0,2)} = 20000

[MopiBHIOKOYM J1BI CyMH O4iKyBaHOTO NMPHOYTKY NpH BKJIAAEHHI Kamitany B 3axoau A 1 B, MOxxHa 3poOuTH
BHCHOBOK, 1[0 TIPH BKJIAJICHHI B 3axXil A BEJMYMHA OJEP>KyBaHOTO NMPHOYTKY KOJIMBAEThCS Bix 13,5 mo 22 THC. TpH. 1
cepeJlHs BeIMYMHA CTAaHOBUTH 15,752 THC. TPH.; IPH BKJIAJICHHI KalliTally B 3aXiJ A BEeJIMYMHA OAEP>KYBAHOTO ITPUOYTKY
KoJuBaeThes Bix 15 no 27,5 tuc. rpH. I cepenns BennunHa ctaHoBUTH 20 TUC. TPH.

OmHak UIs TPUAHATTSA PIMICHHS HEOOXiOHO TaK caMO BHUMIPATH KOJUBAHHS NMOKAa3HHKIB, TOOTO BHU3HAYUTH
Mipy MIHJIUBOCTI MOKIIBOTO PE3yIIbTaTy.

KonmBaHHS MOXJIMBOTO pe3yNbTaTy SIBISiE COOOIO CTYIIHB BiIXHJICHHS OYiKyBaHOTO 3HAYEHHS BiJ CepeIHBOI
BEINYMHH.

Jns mporo Ha TPaKTUI 3BUYAWHO 3aCTOCOBYIOTH JBa ONM3BKO IOB’S3aHMX KpHTEpii: ,,qucmepciro” i
,»CCPEITHBOKBAIPATUYHE BiXUICHHS .

Jucnepcist — cepeiHe 3BaKEHE 3 KBAIPATIB BIIXWICHb JIHCHUX PE3YJIbTATIB B/l CEPEIHBO-OUIKYBaHHX

—\ 5
D(x): Zpi(xi _x) = Z(xi _M(x)) P
CepeaHbOKBaIpaTHYHE BiIXWICHHS — I1€ KOPiHb KBaJIpaTHUH 13 qucnepcii:
o =4Dlx).

Jucnepcist Ta cepeIHbOKBaAPaTUIHE BiXUIICHHS CIIY)KaTh MipaMH a0COJIIOTHOTO KOJIMBAHHS 1 BUMIPIOIOTHCS B
TuX (QI3UYHKUX OJMHUILIX, 10 i O3HAKA, sika Bapitoe. JIJis1 aHami3y 3BUYaiiHO BUKOPHUCTOBYIOTHCS KOSQIIIEHT Bapiarii.

Koediuient Bapianii siBise co00r0 BiJHOIIEHHS CEPEIHBOKBAIPATHYHOTO BIOXWJICHHS OO CEPEeIHbOTO
3HAYEHHS 1 MOKa3y€e CTYMiHb BIIXWICHHS OTPUMaHUX 3HAYCHB!

V= 9 w0V =2.
M X

Koediuient Bapiamii — BiZHOCHa BelIWYMHA, TOMY Ha HOro po3Mip HE BIUIMBAIOTH A0OCOJIIOTHI 3HAYCHHS
JOCITIPKYBAHOTO MTOKa3HUKA.

3a nonomororo KoedimieHTa Bapiallii MOXKHa IOPIBHIOBATH HaBITh KOJIMBAHHS O3HAK BHPAXECHUX Y PI3HUX
OIMHHULAX BEMIipY. UM Oinbmmii KoeilieHT, THM CHITbHIIIEe KOTUBAHHS.

B exoHOMiUHIN CTaTUCTHUIII BCTAHOBIICHA TaKa OI[iHKA PI3HUX 3Ha4CeHb KoedimieHTa Bapiarii:

1o 10% - cmabke KOJTUBaHHS;

1o 10% — 25% — nomipue;

noHax 25% - BUCOKeE.

BiamoBigHo, YiM BHIIE KOJIMBAHHS, TUM OiJIBIIHNA PU3UK.

[Mpuxnan 1.2.

€ MOXIHMBICTh BUOOPY BUPOOHMITBA Ta peanizaiii JBOX HaOOPIB TOBAPIB IMUPOKOTIO BXXUTKY 3 OJHAKOBHM
criofiBaHuM jgoxonoM (150 muH. rpH.). 3a JaHMMU BIIUTYy MapKeTHUHTY, SIKUM OYJIM IpPOBEIEHI OOCTE)XEHHs Hilli
PHHKY, J0OXOJ BiJ BHPOOHHIITBA Ta peaiizaiii Nepmoro Ha0Opy TOBapiB 3aJICKUTHh BiJ KOHKPETHOI iMOBiIpHICHOI
€KOHOMI4HOI cuTyanii. MatoTh Miclie iBa piBHO3HaYHO WMOBIpHUX Noxoxau: 180 MIIH. TpH., 32 YMOBH BJIaJIOl peaizawii
mepmoro Habopy ToBapiB, i 140 MIH. TpH., KOJIH pe3ynbTaTH MEHII Braini. Jloxonm Bim peamizamii mpyroro Habopy
TOBapy HIOPIBHIOE B OJHOMY BUMAAKy 161 MIH. TpH., ale HE BHKIOYCHA MOXJIHMBICTE MAJOTO MOMUTY Ha IO
MIPOAYKIIi0, KOJM J0X0] Oy/ie MOPiBHIOBATH BCHOTO 61 MITH. TpH.

Pose’azyeanns:

VY tabi.1. 3BesieHi pe3ysbTaTi Ta X iIMOBIPHOCTI, OJIepKaHi BiIIJIOM MapKETHHTY.

Tabmuus 1.
[MopiBHsIHHS BapiaHTiB BUPOOHUIITBA Ta peajti3alii ToBapis.

Bapiantu Pesynprat 1 Pesynbrat 2

BUPOOHHULTBA Ta | IMOBipHiCTE Jloxor X IMoBipHICTB Jloxon X
N | 5

peanizarii

TOBapiB (p 1 ) (MIH. TpH.) (p 2 ) (MIIH. TpH.)
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[Mepmmii 0,5 180 0,5 140
Hpyruit 0,99 161 0,01 61

Heo0xigHO OLIHUTH CTYIiHb PU3UKY Ta MPHUHHATH PIIIEHHS 00 BUIIYCKY OJHOTO 3 JBOX HaOOpPiB TOBApIB.
OO6urcIUMO MaTeMaTHYHE CIIOJIIBAHHS JUISI KOXKHOTO 3 BapiaHTiB:

M(X)=x,p, +x,p, =180-0,5+140-0,5 =160 aun. 2pn.
M(Y)=y,p, + y,p, =161-0,99+61-0,01 =160 run. 2ph.

BinzHaunmo, 110 06K1Ba BapiaHTH MalOTh OJHAKOBUIA crioiBaHuii goxox, Tomy mo M (X ) =M (Y ) =160

MJIH. TpH. AJle MiHJIMBICTh pe3yNbTaTiB HE OJHAKOBa. [[fo MIHIHMBICTHE MOXKHA MPUHHATH AK CTYIIHB (Mipy) PH3HKY Ta
OO0YHCIIHTH 32 TOTIOMOTOI0 AUCTIepCil (qUcIIepeis pe3ynbTaTiB BHKOPHCTOBYETHCS K Mipa PU3HKY).
s neprmoro Habopy ToBapiB:

D=(180-160)-0,5+(140-160)" - 0,5 = 400

s npyroro Habopy ToBapiB:
D=(161-160)"-0,99+(61-160)"-0,01=1,98

OCKUIBKY CTYIIHb PU3HKY, 1110 OB’ SI3aHUH 13 BUILYCKOM 1 peai3ali€ro TOBapiB IIUPOKOTO BXKHUTKY, 3a MEPLINM
BapiaHTOM OUIBIIMI, HDK 3a OPYTrHM, TO JIPYTHd BapiaHT € MEHII PU3MKOBAaHMM, HDX nepmuid. Takuil ke pesynbrar
OTPUMAEMO, MIPUIMAIOYH 32 MipY PH3UKY CepeAHbOKBAPATHYHE BiIXHUICHHS.

puxnazg 1.3.

Jemo 3miamMo ymoBu mpukiany 1.2., mo HaBeneni y Tabm. 1. [Ipumyctumo, mo A Hepmioro BapiaHTy
20X0J1, BUpIC Ha 10 MJIH. TPH., ISl KOXKHOTO 3 pe3yJIbTariB, 1o po3risiaoTses, 06to X, =190, x, =150. Pewra

JAHWX 3aJUIIIacs He3MiHHOI. OLIHUTH CTYHiHb PU3WKY Ta NMPHHHATH PIMIEHHS IIOAO BUIIYCKY OJHOTO 3 JIBOX
Ha0OPiB TOBAPIB IHUPOKOTO BXKHUTKY.
Pose’azyeanns:

Jlist mepiioro BapiaHTy BUpPOOHMIITBA Ta peaiizalii TOBapiB IIMPOKOTO BXUTKY CIIOJIBaHE 3HAYECHHS JOXOIY
JIOPIBHIOE:

M(x) =170 man. epm.
o’ (x) =400 (man. epn.)’
Jns npyroro BapiaHTY BiAIIOBiTHO:

M (y)=160 mun. zpn.
o’ (y) =1,98 (man. 2pn.)’

MK BUMHUTH y 1bOMY BHMAAKy? TyT BayKKO MOPiBHIOBATH a0COIIOTHI MOKA3HUKH AUCIIEPCIi.
Y Takux BUIIaJKaX BaApTO nepeﬁTM a0 Bi}IHOCHl/IX BCJIMYMH MO0 MOKa3HUKA PU3UKY:

y-ol)
M(x)
VY Hamomy BUNAJKY:
20
V(x)=—-=0,12
(x) 170
_ 1,4

V()

OcKibKH V(x) > V(y) , TO APYTHi BapiaHT € MEHII PU3UKOBAaHNM, HIX IEpLINH, i Hioro ciig oOpaTu.

puxnaz 1.4.

Kommanis ,,CMauHuii cup” — HEBEJIMKUH BHUPOOHUK PI3HUX MPOAYKTIB i3 cupy. OnuH 13 NMPOAYKTIB — CHpHA
T1acTa — NOCTABJIAETHCS B KPAiHU OJIMIKHBOTO 3apyOixoks. I eHepanbHU TUPEKTOp TIOBUHEH BUPILIMTH, CKIJIBKH SIINKIB
CUPHO{ ITaCTH CIIiZ] BUPOOIATH MPOTATOM Micsis. IMOBIpHOCTI, 110 TONUT HA CHPHY MacTy MPOTATOM Micss Oyzae 5, 6,
7 um 8 smmkis, piBHi Bianosiguo 0,1; 0,3; 0,5; 0,1. BuTpatd Ha BUPOOHHIITBO OJHOTO SIUKA JOPIBHIOIOTH 35$.
KommaHist mpojiae KoxxeH suK 3a 1minowo 85$. Skiio smmk i3 CUPHOIO MACTOI0 HE MPOMAETHCS MPOTITOM MICAIs, TO
BOHA TICY€ThCS 1 KOMIIaHist He ojiepkye goxoy. CKUIbKH SIIMKIB Tpeba poOUTH NpOTAroM Micsiis?

Pose’azyeanns:

Kopucryrounce BUXITHUMHU AaHUMH, Oyayemo matpuiiro rpu. Crparerismu rpaBus 1 (komnanis ,,CMauHHl
cHup”’) € pi3HI OKA3HUKH YHCIIA SIIUKIB 13 CHPHOIO NACTOI0, SIKi HOMY, MOKJIMBO, BapTO BUpoOIIsiTH. CTaHaMH MTPUPOIU
BUCTYMNAIOTh BEJIMYMHH TTOIMUTY HA QaHAJIOTIYHE YHUCIIO SLIHKIB.

OO0uKcIMMO, HANPHUKIIAMA, MTOKA3HUK NMPHOYTKY, SIKMH OAEPKHUTh BHPOOHHK, SIKIIO BiH 3pOOHTH 7 SALIMKIB, a
nonut Oyze Tijbku Ha 6. KoxxeH siuiuk npopaethes 1o 858, Komnanis nmponana 6, a Bupoduia 7 smuki. OTxe, BUTOPT

=0,009
0
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JOpiBHIOBaTHME 6*85; a BUTpaTH BUPOOHUIITBA 7 SIIMKIB JTOPIBHIOBATHMYTh 7*35. PazoM mpuOyTOK Biji 3a3HaYEHOTO
TIOEIHAHHS MONUTY Ta MPOMO3MIi nopiBHIoBatHMe: 0-85—7-35=265%. Ananoriuao mpoBoaATECA PO3PAXyHKH

IIPY IHIIMX MOEJHAHHAX HOMUTY Ta HPOIMO3HUIIII.
VY nificyMKy O/Iep)KHMO TaKy IUIATIKHY MAaTPHULO B TPl 3 MPUPOJIOLO.

Ta0mnws 2.
[Tormut 5 ‘ 6 ‘ 7 ‘ 8 OuikyBaHuit
Bupo6- IMOBIpHOCTI TIOTIUTY Ha SIIHKH npubyTOK
NSO Oh [ 03 [ ©5 [ @b M)
5 250 250 250 250 250
6 215 300 300 300 291,5
7 180 265 350 350 307,5
8 145 230 315 400 281
[IponosxenHs Tabm.2.
[onur Jucnepcis CepenHbo- Koedimient
Bupo6- (D) KBaJIpaTUIHE Bapiarii
HHUIITBO BIIXWJIEHHS "
(o)
5 0 0 0
6 650,25 25,5 0,08
7 3251,25 57,02 0,18
8 4624 68 0,24

Sk 6aunmo, HAMOITBILKIA cepe/Hii oyiKyBaHui npuOyTOoK nopiBHioe 307,5%. Bin Binnosinae BUpoOHHULITBY 7
SIINKIB.

Ha mpaxTumi Haiyacrime B mOAiOHMX BUIIAAKaX PIICHHS MPUHAMAIOTHCSA BHXOISMYH 3 KPUTEPiI0 MaKCHMi3amii
CepelHbOro OYIKYBaHOrO MPUOYTKY 4YM MiHIMI3amil OuikyBaHMX BHTpaT. JJOTPUMYIOYHCH TaKoOro MiAXOAy, MOXKHA
3YNUHUTUCS Ha peKoMeHiauii BupoOssaTH 7 suwmkiB, 1 i Oinbmocti OITP (ocoba, mpuiimaroua pilleHHs)
pexkomeHpallisi 6yna 6 o0rpyHTOBaHOIO.

OpHak, 3ajJydaroud JI0JaTKoBY iH(popMaliio y (Gopmi po3paxyHKy CepeAHbOKBAIPATUYHOIO BiIXMICHHS SIK
IH/IEKCY PU3UKY, MU MOKEMO YTOUHHUTH ITPUHHATE HA OCHOBI MaKCUMYMY NPUOYTKY YM MiHIMyMY BUTpPAT pilllEHHS.

[IpoBosun BiAOBIHI OOYKMCIICHHS AJIs BUMAIKIB BUPOOHUIITBA 5, 6, 7, 8 SAIIUKIB OJIEPIKYEMO:

5 SAMKIB:
D(x)=(250-250)"-(0,1+0,3+0,1)=0
a(x)=0
V=0

6 SAIIUKIB:

D(x)=0,1(215-291,5) +(0,3+0,5+0,1)-(300-291,5)° = 650,25

o =4D(x) =255
- O'(x) _ 25,5 0,08
M(x) 2915

7 ALUKIB:
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D(x)=0,1(180-307,5)" +0,3-(265-307,5) +
+(0,1+0,5)-(350-307,5) =3251,25

o(x)=57,02
V(x)=0,18
8 AIIMKIB:

D(x)=0,1(145-281)° +0,3-(230-281)° +0,5-(315-281)* +

3 TmpencTaBleHHX Ppe3yNbTAaTiB PO3pPaxXyHKIB 3 YypaxyBaHHSAM OTPUMAaHHMX T[IOKa3HUKIB pHU3HKIB —
CepelHbOKBAIPATHYHHUX BiJXUJICHb — OYEBHUIHO, 110 BUPOOJISATH 8§ SIIUKIB 32 OyAb-sIKMX OOCTaBUH HEIOLIIBHO, TOMY
1I0 CepenHiil ouikyBaHUi mpuOyTOK nopiBHIOE 281 — menme, HiK M 7 suwmkiB (307,5), a cepeIHbOKBapaTHUHE
BiaxwIeHHs (68) 11st 8 sSuKiB OlbllIe aHAIOTIYHOTO MoKa3HuKa [uist 7 sukis (57,02).

A OT uM jmouinbHE BHPOOHMITBO 7 SIIMKIB Yy HOPIBHSHHI 3 6 1 5 — HE OYEBMJHO, TOMY IO PH3HK IIPH

BUPOOHUITEBI 7 ALMKIB (O‘ = 57,02) OLIbILMI, HIXK OPY BUPOOHHUIITBI 6 ALMKIB (G = 25,5) 1 TUM Oljblle 5 AUKIB,

ne 0 =0. Bca inpopmalis 3 ypaxyBaHHAM OYIKYyBaHMX NPMOYTKiB i PM3MKiB y HasgBHOCTI. PilleHHs TOBMHEH
MIpUAMATH TEHEepajbHUI AWPEKTOpP KOMIIaHii 3 ypaxyBaHHSM CBOTO JOCBily, CXHMJBHOCTI JI0 PH3MKY 1 CTYyHEHs
BipOTiHOCTI TOKa3HWKIB iMoBipHOcTed momuty: 0,1; 0,3; 0,5; 0,1. ABTOopHW, 3 OIIALY Ha BCi MPHUBEICHI YHCIOBI
XapaKTEPUCTHKH BUMAIKOBOI BEMYWHU — MPHUOYTKY CXWISIOTHCSA O PEKOMEHHAIlil BUPOOIATH 6 smukiB (He 7, 1m0
BHIDIMBAE 3 MaKCHMIi3allii NpuOyTKy 0e3 ypaxyBaHHS pU3UKY). [IpormoHy€eThCst 3p0OUTH CBiif BUOIP.

3a IOTOMOT 00 CTATHCTUYHOTO METOY OIIHKH PU3UKY MOXHA OI[IHUTH HE TUTBKU PU3UK KOHKPETHOI yTOIH, a
1 TiAmpUeMHUIBKO1 (GipMHU B HiJIOMY 32 IEBHUH MPOMIKOK dacy. J[s HAaOYHOCTI pO3MIITHEMO 3aa4y:

Hpuxiag 1.5.

TOB ,,PutM” HEOOXiTHO OI[IHUTH PU3UK TOTO, IO MOKYIICIh OIUIATHTh TOBAP BYACHO MPH YKIAJCHHI JOTOBOPY
npo MOCTa4YaHHs MPOIyKiii. BuximHi maHi s aHamizy 3BelneHi B Tabi. 3., MPU MbOMY YIOAM 3 JAaHUM MapTHEPOM
YKJIaJaIuCh poTsroM 10 micsiiB:

Tabinws 3.
Mics 1 2 3 4 5 6 7 8 9 10
Tepminu A 60 29 48 65 70 110 60 32 40 70
oIUIaTH B 40 53 22 79 51 35 21 41 45 40

BusHaunTy TepMiH OIDIATH paxyHKa B aHANI30BaHOMY Micsari.  Hacammepen BU3HAYMMO cepelHbO3BaKEHIH
TEPMiH OIUIATH PaxyHKy 3a Gpopmynorn: R = Z R -P,

ne R — cepenHbo3BaxeHuii TepMin omaTy;

Ri - TEPMiH OILIATH TIO MIiCSIIfX;

Pl. - IMOBIpHICTh HACTAHHS IIHOT'O 3HAYCHHS;

R =—L e K ; - KUIBKICTh 3HaUEHb O3HAKH, 110 IOBTOPUIIACD; 7 — 3arajbHa KiTbKICTh IO,
n

OTXe, OTpUMaEMO HOBY TaOJIHIIIO:

i 1 2 3 4 5 6 7 8 9 10
A 0,2 0,1 0,1 0,1 0,2 0,1 |02 0,1 0,1 0,2
P B 0,2 0,1 0,1 0,1 0,1 0,1 |0, 0,1 0,1 0,2

ITifcTaBnsodn BUXigHi Jgadi 1 migpaxoeami iMomipHocti y ¢opmyny R = ZRl. - P Busnauaemo

CEepeIHBO3BAKCHUI TEPMiH OIUIATH PaXxyHKa. PHU3MKOBaHICTH JaHOT yroau BH3HAYAETHCS 32 TOIMOMOTO0 CTAaHIAPTHOTO
BIIXHJICHHS, TOOTO MOJKJIMBE BIAXWIJICHHS SIK Y TIpIIHMA, TaK i y Kpammid Oik O4iKyBaHOTO 3HAYEHHs MOKAa3HHKA, IO
PO3paxoBYy€eThCS Bix HOro cepeaHpOro 3HaueHHs. YnM OibIa BENWYMHA CTAHAAPTHOTO BIAXWICHHS, TUM OiTBIINIA
PO3KHJ MOXJIMBOTO Pe3ybTaTy, TUM BHIIMH MiIIPHEMHULIBKIN PH3HK Y IaHil yroai.

27




D-Y(R-RY P
o-ND

D, =(58-60)"-0,2+(58-29)"-0,1+(58—48)"-0,1+
+(58-65)"-0,1+(58—70)"-0,2+(58 -110)"-0,1+
+(58-60)"-0,2+(58-32)"-0,1+(58 - 40)"-0,1+
+(58-70)"-0,2 =790,6(onis)’

o,=28,1

D, =(43-40)"-0,2+(43-53)"-0,1+(43-22)" 0,1+

, e D — nucrniepcis; O - cepeqHbOKBAPATHYHE Bl IXHICHHS.

+(43-79)"-0,1+(43-51)"-0,1+(43-35)"-0,1+
+(43-21)"-0,1+(43-41)"-0,1+(43-45)"-0,1+
+(43-40)"-0,2 = 241,1(0wie)’

o, =15,5

I3 po3paxyHKOBHX 3HAa4YeHb CTaHAAPTHUX BIIXWICHb MOXXHA 3pOOMTH BHCHOBOK, IO YKJIQICHHS Yrog 3
(ipMoro B MeHIII pU3NKOBaHEe, OCKUIBKH 1 CEpeIHIi TEpMiH OIIATH, 1 PO3KUA pe3yNbTaTy i miei Gpipmu MeHmi. Y
BHIIAJIKY, SKIIO HEOOXITHO MOPIBHATH IBa BapiaHTH YOI 3 PI3HUMH OYiKyBaHUMH Pe3yIbTaTaMH i Pi3HUM PU3UKOM,
0COOJIMBHIA IHTEPEC CTAHOBUTH IMOKA3HUK, SKHH HA3UBAETHCS KOS(DII[IEHTOM Bapiarii:

e O - CTaHJapTHE BIAXWICHHS, R — OYIKyBaHUI pe3yJIbTar.

OpepKaHUi TOKAa3HUK J1a€ XapaKTepUCTUKY PU3UKY Ha OJMHUII0 OYIKyBaHOTO pe3ysbTary. 3aBasKH

MOPIBHAHHIO Koe(illieHTIB Bapiallil JBOX MPOEKTIB, BHOUPAETHCS MPOEKT i3 HAWMEHIINM KOe]illieHTOM.
V,=0,484,V, =0,360.

VY naHOMy BHIIAJIKy BHUAHO, IO YKJIaJaHHS yroau 3 (ipmoro B MeHII pusnkoBaHe. [lepeBara cTaTCTHYHOTO
METOJy — IPOCTOTa MATEMaTHYHHUX PO3PAXYHKIB, a IBHUHM HEZOTIK — HEOOXiqHICTh BEIMKOI KITBKOCTI BUXITHUX JaHUX,
OCKIJTBKY MM OiTBIINI MAacCUB BUXIAHUX JAHWUX, TUM TOYHIIIUI PO3paxyHOK.

IIpoTe CTaTUCTUUHMM METOAOM HEMOXKIMBO KOPHCTYBATHUCS, SIKIO NOCHIIKYBAaHHH 00’€KT — HOBA HEAABHO
3apeecTpoBaHa KOMIIaHig. Bif3zHaunMo, 1110 JuUcriepcisi CHUrHaNI3Y€e PO HAsSBHICTh PU3WKY, alle NPU 1IbOMY IPHUXOBYE
HanpsMOK BIIXMJICHHs Bl O4YiKyBaHOrO 3HaueHHs. [liAnpueMIrro 4acTo MOTPIOHO 3HATH, L0 HAMOUIBII IMOBIPHO:
BTpPaTH 41 MPUOYTOK Yy pe3ysIbTaTi 301HCHEHHS YTOIH.

PosrnsiHEMO sIK LIFOCTpAIlif0 BHOIp MEBHO OCOOO0 OJHOIO 3 JIBOX BapiaHTIB IHBECTHUIIH B YMOBaxX pU3HKY.
[Ipunycrumo, € aBa npoektn 4 i B, y siKi 3a3HayeHa ocoba Moxke BKJacTH KomTH. IIpoekT A4 y BU3HAUeHUH MOMEHT y
MaiiOyTHhOMYy 3a0e3ledye BHIAIKOBY BeIW4YMHy HpuOyTKy. [Ipumyctumo, mo ii cepenHe oviKyBaHE 3HAuUCHHS

. . . 2 . .
(MaTeMaTH4HE OYiKYBaHHA), JOPIBHIOE X, 3 aucmepciero O, . Jlnd npoexTy B 1i 9uCIOBi XapaKTePUCTUKH IPUOYTKY

. . . . . 2
K BUIAJKOBOI BEJIMYMHU Nepe0aualoThCsl PIBHUMH BiJIOBIHO X 3 AUCIEPCI€l0 O .

Mo>KJIMBI Taki BUIIAJKHU:

- _ 2 2 .
a) X,=X,, 0,<0g, ciia odpaTu IpoeKT A4;
N 2 2 .
B) X, >Xgz, 0,<0p, CIiJ00paT IPOEKT 4;
. 2 2 .
c) XxX,<Xz , O,> Op , cuijobparu poexT B;
< 2 2
d x,>x5 ,0,> 0y,
X, <x,, 0°<0>
e) X, <Xy, 0,<0;.
VY IBOX OCTaHHIX BHUIAAKax PilIEHHS Mpo BHOIp MPOEKTY 4 UM B 3aJIe)KHUTh Bif CTaBICHHS 0 PU3UKY 0colw,
uto npuiimae pimenns (OITP). 3okpema, y Bunmaaky d npoekt A 3abesredye BUIIMNA CepeHii mpuOYTOK, OJHAK BiH 1
Ol pU3MKOBaHMK. BuOip mpu 1bOMY BH3HAYAETHCS THUM, SKOK BHIIAJIKOBOIO BEJIMYMHOIO CEPEHBOTO IMPUOYTKY
komrieHcyeTbest uist OIIP 3amane 30iabIIeHHS pU3UKY. Y BUNAJKY e JUIsl IPOEKTY A PU3UK MEHIINH, ane i O4iKyBaHHUH
MIPUOYTOK MEHIIHH.
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4.PU34K I KOPUCHICTB.

4.1.11onsaTTs Ipo KopucHicThb. [T00yn0Ba PyHKIII KOPUCHOCTI.

KopucHictb-116 Mipa 3aJ0BOJICHHS, SIKE OJEPXKYE CyO €KT Bi CIOXKHBaHHS
TOBapy a00 BUKOHAHHS AESIKOI Mii.

Ha ocHOBI 1bOrO O3HAYEHHS KOXKHOMY TOBapy abo0 KOXHiil Al mOTpiOHO
MOCTaBUTH Yy BIAMOBIJHICTH MEBHE YHUCIO. 3 JOMOMOTOK KOPHUCHOCTI MOXKHA
MOPIBHATH CHIOKUBYUH €(DEKT TOBAPIB.

[Tpaktnyny 100yA0BY (YyHKLII KOPUCHOCTI PO3IJISHEMO E€KCHEPTHUM
METOJIOM.

[ToGynoBa (yHKIIT KOPUCHOCTI MOXKe OYTH 3MIiiCHEHA TPYMOI0 €KCIIEPTIB 3a
CIPOIIECHOIO (hOPMYJIOFO.

[ eran. Bu3HauaroTh y BIJCOTKaxX HaMKpalie Ta HaWTripiie 3 MOMXJIHBUX
JOMyCTUMHUX 3HAu€Hb IMOKa3HWKA MPHUCBOIOIOTH iM 3HAUYEHHs KOpUCHOCTI. [lns
[[bOTO BHU3HAYAIOTh HIDKHIO 1 BEPXHIO MEXY LBOTO MOKa3HHMKA 1 MPUCBOIOEMO iM
BiAnmoBiAH1 KopucHocTi. Hexai X,,;,=80%, X,,,.=100%

KopucHictb: U(X,,)=0, U(X,0)=1

Il eran. Po3rnsnmaroTh 1€ AEKIIbKa MPOMDKHUX 3HAYEHb, Ta BU3HAYAIOTH
3HAY€HHS (PYHKI1i KOPUCHOCTI.

III eranm. Ilicms Toro, SK KOXKEH 13 UJIEHIB EKCHEPTHOI TpPymu 3poOuB
CaMOCTIMHY OIIIHKY KOPHCHOCTI IPOMIKHUX 3HAaY€Hb, OOUHCIIOIOTL CEPEAH] PiBHI
LIUX OIIIHOK

IV eran. [1pu Benukiii po3KUIAHOCTI OIIHOK €KCIIEPTIB BiJl CEPEIHIX BEITUYHH

MOBEPTAKOTHCA 10 eTamy Il.
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4.2. Kopucnicts 32 Heiimanom. CnioiiBaHa KOPHCHICTH

B nanomy nutansi OyzemM rOBOPUTH PO PU3HK, SIK PO JIOTEPEIO.

Jlotepest L(x,p,x;) — 1€ cuUTyalliss OpU SKId Cy0 €KT MOXKE OJepKaTh
pe3ynbTaT X,,3 IMOBIPHICTIO p, a00 pe3yibTaT X;,3 IMOBIPHICTIO /—p.

KopuchicTs 3a HelimaHom BapiaHTy X - 11€ IMOBIPHICTb p(X) 3 KOO CyO €KTY
OJTHAKOBO YW OJIEP)KyBaTH TapaHTOBaHE X, ab0o mpuiiMaTd ydacThb B JIOTepei
L(x,,p,x;),lipu 4OMY X, - 1€ pe3yJbTaT MEHII MPIOPUTETHI IIUNA BiJ X, X; - OUTBII
OPIOPUTETHIIINI HIXK X.

Kopuchicte 3a Heiimanom — 11¢ meBHa IMOBIPHICTh. 3BIJCH BUTIKa€ IO
KOPHUCHICTH He MeHIe Bij 0 1 He Oiibimia 1.

0<=U<=1

Hexaii cy0’ekT nmpuiiMae ydacTh B JIOTEpEl y SKiil MOXKIIMBI MEBHI PE3yJIbTaTH
3 IEBHUMU HMOBIPHOCTSIMH.

X X2 X3 e Xy Ipy 4OMY cyMa WMOBIPHOCTEM MOBHUHHA

pPi P2 P3 - DPu JOpiBHIOBATH 1.

CrioniBaHui BUTpaIl — Iie MaTEMaTHYHE CIIO/IIBAHHS BUIIAKOBOI BEJTUIMHU X.

)_C - inpi 4.2.1
i=1

Sxuo BennunHa X po3nojisieHa HEMIEPEPBHO 13 MIIBHICTIO PO3NOALTY f(X),TO

CIOJ/IIBAHUYM BUTPAIIl BU3HAYAETHCS TaK.

x= jxf (x )dx 422

BBaxxaeMo, 1110 KO’)KHOMY BUTpallly X BiAnoBigae rnesHa kopucHicth U(x). Tomi

CIo/liBaHa KOPUCHICTh BUBHAYAETHCS TaK:
U=M(x)=2U(x,)p, 423
i=1

-CMO/[IBaHA KOPUCHICTD JUIsl AUCKPETHOT'O BUMAJIKY.

JIns1 HenepepBHOI BENNMYHHM:

U =M(x)=[U(x)f (x)dx 424
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Po3rnsineMo neTepMiHOBaHUM €KBIBAJICHT JIOTEPET.
HerepminoBanuit ekBiBasieHT Jiotepei (EJI) - ne rapantoBana cyma 7, ska

piBHO3HauHa ywacTi B Jjorepei. Ilg BenMuMHa BU3HAYAETBCA 13 TaKOroO

CIIBBIIHOIIICHHS

U(%)=M(x) 425

4.3. Pi3He cTaBJIEHHS 10 KOPUCHOCTI.

Cy0'eKT Ha3MBA€THCS HE CXWIBHUM JO PHU3HKY, SKIIO A HBOrO OLIbII
IPIOPITETHO OJEPKATH FAPAHTOBAHUM BUTpAIll, HK IPUHAMATH y4acThb B JIOTEPEI.

MaremaTuyHa HECXUIIBHICTD JIO PU3HKY 3aMUCYETHCS TaK:

U(zhU(x)
Cy0'eKT CXWIBHUN 1O PU3HMKY, SKIIO IS HHOTO OUIBII MPUOPITETHIIIUM €

y4acThb B JIOTEpET, HIXK OJIepKaHHS CIIO/IIBAHOTO BUTpAIITy.

U(7XU(x)

Cy0'exT Ha3uBaeThCs OalIy’)kKUM 1O PHU3UKY, SKII0O HOMY OJHAaKOBO YU

OJIep’KyBaTH rapaHTOBAHUM CIIOIBAaHUI BUTpAIlll, Y1 IPUIIMATH y4acTh B JIOTEPEI.

U(2)=U(x)
PozristHemo QyHKIIT KOPUCHOCTI:

1. mns cyG'exta 6aily»oro 10 PU3UKY:
U(x)=a+b(x), b>0
2. nyist cy0'ekTa KepyBaHHS 3 HECXUIIBHICTIO JIO PU3HKY:
U(x) = log(x + b), v >—b
3. 13 CXWJIBHICTIO 0 PU3HKY:

U(x)=x" x=0.

Po3rnsHeMo moHATTS mpeMii 3a pU3UK.
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Ilpemisa 3a pu3uk — 1€ PpI3HULS MDK CIHOJIBAaHUM BUTpAIIEM 1

JETEpPMIHOBAaHUM €KBIBaJICHTOM

I(x)=x-7

IIpemisi 3a pu3uK — Lie BETMYMHA, AKOIO CYO'€KT 3TiTHUN 3HEXTYBaTH, 100
YHUKHYTH PU3UKY, TIOB’sI3aHOTO 3 Y4aCTIO B JIOTEpeEl.

Sxmo ocoba, 1m0 mpHUiiMae PIMICHHS 31IITOBXYETHCS 3 HECHPHUSTIMBOIO IS
JIOTEPEEr0, TO MIPUPOTHO BHHHUKAE TTUTAHHS, CKIJTbKA BOHA 3aIljlaTHIIA, 3a T, 00 HE
OpaTu y4acTi B Liii JoTepei.

[ToGynyeMo kpuBy (PyHKIIIFO KOPUCHOCTI) CYyO’ €KTaMH CXUJIBHOTO JI0 PU3HKY.

Kpusa ON, 110 3a1a€ piBeHb KOPUCHOCTI (Ha OC1 OpJIMHAT), KOTPUM MOXKE OyTH
MOCATHEHHUIl 3a BiAMOBIZHMM piBHEM noxomy (Bimkmamexoro B 10° rpH. Ha oci
aociuc). ['paHnyHa KOPUCHICTh 3MEHITYEThCS 3 10 OJIMHMITL KOJIM JIOX1]l 3pOCTA€E Bif
0 mo 1 rpH., 7o 16 onuHUIB, KOIK O0X1a 30UTBITYyETHCS B 1 10 2,12 10 20 OAWHMIID,
ko 3poctae Bix 2 a0 3. Tak ock, ocoba, 3 Takoo GyHKIIEI0 KOPUCHOCTI Ma€ T0X1]
150 rpH 1 OLIIHIOE HOBE MiCIle POOOTH, IO MOB’SI3aHE 3 PUZUKOM.

Jloxin Ha HOBOMY MicCIli poOOTH MOXKe OyTH B 2 pa3u OUTbIINM, a00 3HU3UTHCH
1o 100 rpu. KokHa anbTepHaTrBa Ma€ iMOBIpHICTb p=0),5.

[TepexoauTH 4n HE NEPEXOAUTH HA HOBE Miclie poOOTH?

KopucHicTb, u(x)

25
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Po3B’s13yBaHHs:

OckibKM TeTepiliHs 3apruiata cTaHoBUTh 150 rpH, TO (YHKINSA KOPHUCHOCTI
U(150)=13 (piBeHb KOPUCHOCTL O BignoBigae goxonam y 100 rpa.Touka A ckiiagae
10 onuHUI, a PiIBEHH KOPUCHOCTI, IO MOB’si3aHui 3 qoxoaaMu y 300 TpH.I0piBHIOE
18 Touka B.

OOuuCIUMO COIBaHy KOPUCHICTD:

U=M@U(x)=0,5-U(300)+0,5-U(100)=0,5-18+0,5- B=14

OTxe HOBe Miclle poOOTH, IO MOB’SA3aHE 3 PU3UKOM, € OUIBII MPIOPUTETHUM,
00 crojliBaHa KOPUCHICTb U = 14. OMHUIb, OiIbIIA Hi’) KOPUCHICT, IO NTOB’A3aHa 3
TENEepilIHIM MicIieM poOOTH, IKa CTAaHOBUTH JiuIie 13 oAMHULIB.

OTtxe, 1iH 0co01 il MPUWHATH PIIICHHS TIPO MepexiJ Ha HOBE MicIle poOOTH,
X04 BOHO 1 [1OB’SI3aHE 3 PU3UKOM.

[TimpaxyemMo TakoX MPEMIt0 3a PU3UK.
Mu Bxke mifpaxyBaiu, IO CIOJIBaHAa KOPUCHICTh y 14 OAMHUIL JOCATAETHCS MPU
nepexo/ii Ha HoBe Miclie po6oTu. CroiBaHUN JOXIA:

X =M (x)=100-0,5+300-0,5=200(rpx.)
Ane K BUAHO 3 MaJIOHKA PIBEHb KOPHCHOCTI B 14 OQWHUIL MOXE OYTH TaKOX
JTOCSATHYTHH, KO0 CcTaOuIbHuM (TieBHUM) moxia 1€l ocobu, To6to JIEJI Oyne
nopiBHtoBati 160 rpH. Touka M Ha (AB) 3 piBHEM KOpUCHOCTI B 14 OIUHMIID,
MaTEMaTUYHO TaK:
U(X)=M(@U) =200
[Ipemis 3a pu3HK.
11(x)=200-160=40 rpH.

Takum unHOM 40 rpH. CKIIAa€e TOM po3MIp JOXOAY, SIKUM 0co0a roToBa 3HEXTYBATH,
BBAXKAIOUH MPUOPITETHINIOW POOOTY 3 MEBHUM (CTa0LIbHUM) q0oX0a0M 160 rpH. aHiXK
3 PUBHKOBAHUM.

PosrisHeMo HACTYITHUA TPUKIIAT;
Oco6a 3 Ti€ro x (yHKIIE€I0 KOPUCHOCTI TOBUHHA BUOPATH Micile pOOOTH, MAIOYH TPH

AJIBbTCPHATUBHUX BapiaHTI/II
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[epuuii BapianT —11e ctadinbHmii qoxi7 y 200 rpH.
Hpyruii BapianT 3a1ano jgotepeeto- L (100;0,5;300), 1 Tperiit - L(0;0,5;400).
ke micue podbotu 06patu AaHiit ocodi ?
Po3B’s3anns: Posrnsaemo rpadik, 6aunmo, mo
nepIIe MiCle 1a€ KOPUCHICTh
U,(200)=16. x,=200, npyre miciie poOoTH:
x, =100-0,5+300-0,5=200.
U ,=0,5-U(100)+0,5-U(300)=0,5-10+0,5-18=14, i TpeTe Miciie poboTH:
X =0-0,5+400-0,5=200
U, =0,5-U(0)+0,5-U(400)=0+0,5-200=10
Ockinbku U,=16 Haii0uIbIa, TO HEOOXIAHO oOpaTu Tmepiie Micie poOoTH 13
cTabiIbHUM J10X0/10M B 200 rpH.
PosristHemMo 1mie ouH mpuKITa;
Busnauntu cnioniBaHuii BUTpal, Jell. 1 IpeMiro 3a pusuk s jJotepei L(4; 0,6; 16).
®ynxuis kopucHocTi Taka: U(X)=0,5X .
Po3B’s3aHH4:
1.3HaxouMO CrioiBaHU BUTpAIIL.
X =4-0,6+16-0,4=8,8
2. BuzHaunMo crioj1iBaHy KOPUCHICTb:
U =U(4)-0,6+U(16)-0,4=0,5/4 -0,6+0,5+/16 -0,4=1,4.
3. 3naxoaumo JIEJI.
0,5Vx =14
JX =28
X =7,84 — pe3yabpTaT eKBIBAJICHTHUN y4acTi B JOTEpeEi.
4. 3HaxX0UMO TIPEMIIO 33 PU3HUK
11(X)=8,8-7,84=0,96.

Cy0’exT 3riHUN 3HEXTYBaTH CyMOI0 B 0,96 111006 YHUKHYTH BiJl y4acTi B JOTepe.
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4.4 Kpusi 0aiixy:KocTi.

JlokanbHa HECXWJIBHICTh 1O PHU3MKY y JESIKIA TOYlll X BHU3HAYAETHCS 3a

JOTIOMOTO0 (PYHKITIT HECXMIIBHOCTI

U"(x)

( 44.1
U'(x)

r(x)=-

KpuBy OalimykocTi MOXHA TMOJaTH Ha TMiJcTaBl (YHKIII KOPUCHOCTI B
JBOBUMIPHOMY TPOCTOpPi, J€ Ha OCl aOCHMC BIJIKJIANAIOTHCS BEIUYUHU CTYMEHS
pusuKy (o ), a Ha OCl OpAMHAT - PO3MIp BUTpaITy (m1).

Koxxna ocoba mae cBifi rpadik KpuBHX OalaykocTi, sSiKi OyayrOThCS Ha
nifacTaBl ii  BiacHoi (QyHKWiT KopucHocTi. Kpusi Oaiinyxocti (1-5) MoxxHa

TPaKTyBaTH, SIK Pi3HI PiBHI 3HaYeHb (YHKIIIH KOPUCHOCTI.

\4

Puc. 4.4.1.
Kpusa 1 — xapaktepusye BCi MOXJIHMBI HOPMH NPUOYTKY 1 pu3uky. [lpu sxux
pIBEHb KOPUCHOCTI JaHOi 0COOM JOpIBHIOE 5 oauHMIL. [lepemilieHHs B3I0BXK ITi€i

KpuBOi Oyjae 30epiraTd OAWH 1 TOM € PIBEHb KOPHUCHOCTI, SKUU PIBHUW I’ ITH
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onuHuIIM. OgHE 1 TeX 3HAa4eHHs! (PYHKLII KOPUCHOCTI MOXKe OyTH JOCSATHYTE HpU
BEJIMKIA HOPMI MIPUOYTKY 1 BIAMOBIAHO OUTBIIOMY CTYNEHI PU3HKY a00 MPU MEHIIIIH
HOpMI MpPUOYTKY 1 MEHUIOMY CTyHeHl pu3uKy. To0To, o0 30UIBIIUTH HOPMY
npuOyTKY 1 OJHOYACHO 3aJUIIUTHUCS 3 TIEI0 CaMOI0 BETUYMHOIO KOPUCHOCTI, Tpeba
00TsHKYBaTH ceOe PU3UKOM.

Yacto 3MiHM 3HaUY€Hb HOPMU MPUOYTKY 1 pU3HUKY IPU3BOJIUTH 0 3MIHU PIBHS
KopucHoTi. Hampukinan, 3pocTaHHs HOPMU TPHOYTKY MpPU HE3MIHOMY CTYIICHI
PU3MKY O3Hauyae NepexiJ Ha 1Hmy, (BUILY) KpHUBY Oaly>KOCTI, IO BIJIMOBIJAE
OunpoMy 3HaueHIO (YHKIIT KopucHocTi. Ha pucyHky miii cutyamii BiamoBimae
nepexiai 3 TOYKM A 10 TOYKM B. aHanmoriyHo, 3MEHILEHHS CTYNEHHs PU3UKY IpHU
HE3MIHHIA HOpMI NMPUOYTKY O3HA4Yae MepexiJl Ha KpUBY Oailay»ocCTi, 0 BiANOBIAAE
OUTBbIIOMY 3HAYEeHHIO (PYHKII KOpUCHOCTI. B 1iii cuTyarii BiAmoBigae mepexina 3
touku A 1o C.

PosrnssHeMo kpuBi Oaiay>koCTi TpbOX MeHemkepiB: A, B, C mo3Haunmo ix

BiamosigHo 1, 2, 3.

Puc 4.4.2.
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3 MaJltoHKa BUJIHO, IO TIepIa ocoba BiI3HAYAETHCS HAWOLIBIIOW CXWIHHICTIO
710 PU3UKY, & TPETs HAMOUTBIIO HECXUIBHICTIO, OCKUIBKY MPU OJHAKOBOMY CTYIIEHI
pusuky o=10, mepmmii HagieTbcss HA croAiBaHUM MmpuOyTOoK B m;=2(), a TpeTii
m3;=30. YuM OUIbII CXWIBHIIIOW 0 PU3HKY € 0c00a, TUM MEHIIUN KyT HaXuiy J0

oci abcuuc MarOTh KPUBI 0aiiAy»KOCTI i€l 0COOH.
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5. IuBepcudikanis, ik cnocio 3HmKeHHs pu3uKy. Teopisa moprdes.

S5.1..ITonsaitTa mpo auBepcudikamirvo, HOpMy NPUOYTKY I PHU3HK WiIHHUX
namnepis.
Jis po6otu Oynb-SKOro MIANPHUEMCTBA Ba)JIMBUM acCOPTHUMEHT TOBapiB,
nociayr. YUuMm BiH MMPIIKANA, TUM YITKINIAA € PUTM BUPOOHMIITBA, BHUIIA HOTO
pentabenbHicTh. [IpoTe 1€ BIUIMBae Ha MOOUIBHICTH BIJHOCHO 3MIH 30BHIIITHBOTO

CEepeIOBHIIA.

Ha punky HiHHMX mManepiB B KpaiHax 3 PO3BHHYTOI PUHKOBOI E€KOHOMIKOIO
OCHOBHHI MPUHIIAI PaIliOHATHHOTO TMOBOHKEHHS BIAMOBITAE MOOYTOBIM MYIPOCTi:
“Hikonm He KJIaau BCI SUIS 10 0HOTO KommrKa ~. CTOCOBHO PU3HUKY IIIHHUX TaIepiB
1€ 03Hayae ,I10 IHBECTOP HE MOBUHEH BKJIAJATH I'POLIl y LIHHI Manepu JUIIE OJHOTO
Buay. HeoOxinHe neBHe po3MaiTTs, nuBepcudikaiis BKiIaaeHb. OTxe:

JAuBepcudikanis — 1e po3MOAUT I1HBECTHUIIH MDK pI3HUMH 00’ €KTaMu
BKJIQJICHHSI, 5IK1 O€3MocepeIHbO He 3B’ s13aH1  MiX CO0010.

3 monomororo AuBepcudikallii B O1IbIIOCTI BUMAIKIB BIA€THCA 3HU3UTU PUBHK.

Otxe nuBepcudikaliist — € OJIMH 13 CIOCO01B 3HUKEHHS PUBHKY.
Haiiuacrime iHBecTHIIii 3MIMCHIOIOTHCS 3a JOTIOMOTOIO IIIHHUX TaIepiB.
EdexTuBHICTh IHHUX MaNepiB 3aJ1CKHUTh:
1) uina xymiii (1€ BijoMa BETUYHHA)
2) NIpOMI>KHUX BHILIAT
3) 1i"a OpoJaxy

ExonoMiunuii (piHaHCOBUI PU3MK TMOB’SI3aHUI 3 HEBU3HAYEHICTIO BITHOCHO
MPOrHO3y Ha MaillOyTHE CTOCOBHO IiH (MPOJaxy, a Ui 3BUYAMHHMX aKI[h 1

MaiOyTHIX JUBIJICH/IB).

Bracue ToMy mOCBimueHU 1HBECTOpP € BIACHHUKOM HE OJHOTO BHIY IIHHUX

narepiB, a JIeKiIbkoX. CyKymHICTh IHHUX ManepiB ckiaaae mopTdenb.
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[Tig cTpykTyporo HiHHMX mnanepiB pPO3yMIIOTH CHIBBIJHOIIEHHS YacTOK

1HBECTHIIIH Y I[IHHI Manepu Pi3HUX BUJIIB Ta MIAMPUEMCTB Y PI3HOTO 1HBECTOPA.

BusHaueHHs CTPYKTypH € Ayxe BaxJIuBuM. [IpuiiMaeTscs rimoresa, mo 0y/b-
K1 KOHKPETHI BEJIMYMHM €(PEKTUBHOCTI (HOpMH TpHOYTKY) omeparlii 3 KyIiBi-
NpoJaXxy LIHHUX MaNepiB € peaizalisiMy BUMIAJKOBOI BEIMYMHUA. TOMY OCHOBHUM
amapaToMm JJis BUBYEHHS BJIACTUBOCTEH MOPTQens € mpaBuiia Teopii iMOBIPHOCTI

Ta MATEMATUYHO1 CTATUCTHKHU.

byap-akuii BUA PHU3UKOBUX IIHHUX TMalepiB XapaKTEepHU3yIOThCs IBOMA
MOKa3HUKAMHU: CIOAIBAaHOIO €(EKTUBHICTIO (HOPMOIO MPUOYTKY) 1 CTyIeHEM
pusuKy (Bapiariero (nucnepciero)). LI X MOKa3HUKM MOXHA OOYMCIUTH IS
noprdens MIHHUX ManepiB, SKIIO BIAOMI KOEQILIEHTH KOpENsii MK

€(EeKTUBHOCTSIMU KOXHOI 3 Map KX Mamnepis.

3p03yMino, IO KOXXHHUM I1HBECTOpP 3aBXKAM 3IIITOBXYETHCS 3 AMIEMOIO:
OakaHHSIM MaTu sKoMora Ounblly e(eKTHBHICTH mHopTdens Ta OakaHHAM

3a0€3MeUnTH BKIAAN MiHIMAJIbHUM CTYTICHEM PU3HUKY.

[IpoGnemoro oOpanHs CTpyKTypu nopTdens 3aiimanucs ['. Mapkosin Ta /.

To0iH, 3a o Oynu Big3HadeHi HoOeniBCbKUMU MTPEMISIMU 3 €KOHOMIKH.

IopTdenn niHHMX manepiB — 11e PO3MOALT 3aC001B MIXK HIUIUM PSIZIOM PI3HHUX

aKTHUBIB y HAMOUTBIIT BUTIAHIN Ta O€3MeUHIi mpomopitii.

IIpaBwio nJs iHBecTOpa: - HEOOXIIHO MPArHyTH PO3MOJAUIUTH BKJIaJIaHHS

MDK PI3HUMU BHIaMU aKTUBIB, TAKUMH 1110 MTOKAa3aJld MUHYJI1 POKU:
1) pi3Hy UIUIBHICTD 3B’SI3KY (KOPEJALIiI0) 3 3arajJJbHOPUHKOBUMHU I[IHAMH;

2) npoTtuiiexHy a3y KOJIMBaHb HOPMH IIPUOYTKY MIXK c00010 (I11H) BCEpearH1

noptders.

[Ipu upoMy 30UTKH OyayTh MIHIMAIBHUMH. AJie NHTAHHS OJCpP>KaHHS
MaKCUMaJbHOTO TPHOYTKY 3alUIIA€ThCA BiAKpUTHM. [l 1poro HeoOXimHe

3aCTOCYBAaHHSA TEOP1i KOPUCHOCTI.
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YupapiiHHa mnoprtdeneM HiHHMX NanepiB — 1€ TUIAHYBaHHSA, aHali3 1
PETyJIOBaHHS CTPYKTYpU MNOPTQEns, ALUIBHICTE IO HOro (QopMyBaHHIO Ta
OIATPUMII 3 METOK JOCSTHEHHS IIOCTaBJIEHUX LUIed 1pu 30epexeHH]

HEOOX1THOTO piBHS HOT0 pU3UKY Ta MIHIMI3AIlll 3aTpaT, 110 MOB’sI3aH1 3 HUM.
OCHOBHI I11J11 1HBECTYBaHHS :
1) onepxaHHs IPUOYTKY;
2) 30epexeHHs KamiTany;
3) 3a0e3mneyeHHsl MpUpOCTy KamiTany (Ha 0a3l 3pocTaHHS KypCOBOi BapTOCTI
I[IHHUX TIaTlepiB).
JIIKBITHICTH IIIHHUX TAMEPIB PO3TIIAIAOTH 3 IBOX MO3HITIH:

[} 31aTHICTh IIBHUJKOIO MEPETBOPEHHS BCHOTrO MOPTQENs I[IHHUX ManepiB y

TPOIIOBI 3ac00M (3 MEBHUMU HEBEITUKUMH 3aTpaTaMH Ha peati3alliio).

] 31aTHICTP CBO€YACHO IIOTacUTU 3000B’s3aHHS  Mepel] KpeAUTOPaMH,
MOBEPHEHHSI MO3WYCHHX y HUX TpolIeil ,3a paxyHOK sIKUX OyB cdopmoBaHuii

nopTdens IIHHUX TanepiB.

Pu3uk noprdens — ne Mipa MOXKIMBOCTI TOTO , IO HACTAHYTh OOCTaBUHHU, 32
SAKUX 1HBECTOP MOXKE IMOHECTH 30UTKU, CIPUYMHEHI 1HBECTHUIISIMU B TMOPTQENb
I[IHHUX TIalepiB ,a TaKOXX OIepalisiMy 0 3aJy4eHHIO pecypciB 10 (GopMyBaHHS

nopTdens.

KiHI11eBOIO METOI0 HAMTHUIOBIIIOTO YIIPaBIIHHS MOPTQeEsieM € TpUOyTKOBICTD,
TOOTO TIEPEBUINCHHS JOXOJAIB BiJl 1HBECTHUIIA B I[IHHI Manepu HaJ 3aTpaTaMH Ha
3aJly9eHHS TPOIIOBUX PECypciB, HEOOXIAHMX JUIsi [HUX BKIAJAEHb , 3a YMOB

3a0€3IeUeHHS TIEBHOT'O CTYICHS JIIKBIHOCTI Ta PU3UKY MOPTdEs.

OCHOBHOIO XapaKTEPUCTUKOIO KOXKHOTO I[IHHOTO Mamnepy € HopMa MpUOYTKY.
[i BM3HAuUAIOTB, AK BiJHONIEHHS MPUOYTKY KOTPHil INPUHOCUTbL JAaHMH I[iHHUI

namip, 10 3aTpar, OB’ 3aHUX 3 KYHiBJIEIO LbOTO LIHHOTO Marepy.
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Hopma mpubOyTKy € OIHUM 3 OCHOBHUX KPHUTEpIiB , SIKHMU KEpPYIOThCS

1HBECTOPH, 111 YaC MPUHUHATTS PIIICHHS 1010 KYITIBJI1 I[IHHUX TaIepiB.

3po3yMiio, 10 3HAYEHHS HOPMHU NpHOYTKY MOB’si3aHE 3 HEBU3HAYEHICTIO,
TOOTO € BUMAJKOBOIO 3MiHHOIO. lle 03Hauae , M0 BOHAa MOXKe MPUWMATH PI3HI

3HAYCHHS 3 PI3HUMH IMOBIPHOCTSIMH.

BBeI[eMO n- KUIBKICTh MOKJIMBHUX IJs1 CIIOCTCPCIKCHHA BCJIIMYMH HOPMU

npuOyTKY.
R; — i-Te MOXJIMBE 3HaYEHHSI HOpMHU NPUOYTKY (i=1, n).
P,— iMOBipHICTb i-1 BenuunHU HOpMU TIPUOYTKY (i=1, n).

Toni cnoniBana HopMa MPUOYTKY OOUHCITIOETHCSI:

m=) xR 511
i=1

[IpuitmatoTh, 30KpeMa, 10 TOBOJKEHHS B MalOyTHbOMY I[IHHOTO Mamepy

3aJIeKHTh BiJl TOTO , IK (DOPMYBAJIHCS MOr0 HOPMU MPUOYTKY B MUHYJIOMY.
Beenemo : 7' — KiTbKICTh TIEPIOJIIB , IO MUHYJIH
R, — HOpMa ipuOyTKY BiJl IIHHOTO TaIepy, 10 Majia MICIe B { — My MEpioi.

VY Bumnajky 3BUYaiHOI aKilii HopMa NpUOYTKY B £ — My ME€P10/1i BA3BHAYAETHCA :

_(C,—C,, +D,)x100
a C

t—1

R

C.- nina nanepy B ¢ — My nepioi.

D, - nuinenmm, HapaxoBaH1 B { — My TIepio/i.

CrnoniBana Hopma mipuOyTKy LIIT:

m=(ZRt)/T 5123
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Jlpyroioo BaxIMBOIO XapakTepuctukoro € pusuk LI — Bapiamis HOpMEU

npUOYyTKY

o = Dx ) 5.1.4

D=3 p(R-m) 515

Y Bumaaky, KOJM HasBHI CTaTUCTHYHI JaHI MO0 MHHYJIOTO, Bapiallito

BU3HA4YalOTh .

D= i(R, ~m)PAT-1) 516

ITpuxitan: Ha 3naxomkenns puszuky 11

CtaH eKOHOMIYHOTO IMOBipHICTB Hopma
CepeIoBHUIIa pPUGYTKY
M JHECEHHS 0,5 40%
3acTiid 0.4 5%
3aHEMNa/I 0,3 -10%
Po3Bsazanus:

3HaxouMo crioiBaHy HopMy npuoyTky LII1.
m=40%0.3+5%0.4+(-10) *0.3=11%

BU3HAYMMO JUCTIEPCII0 HOPMHU NMPUOYTKY
D=407+0,3+57+0,4+107+0,3-11°=399
02@219,97% - pusuk L1

[lpukian . 3HaANTH pU3KK aKiii A, BITHOCHO KO MU MAaEMO CTaTUCTHYHI JaH1

3a OCTaHH1 5 POKIB.
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Ilepion C; d, C. R;
Jacy 1
0 140 - -
1 150 5 10 10,71
2 165 4 15 12,07
3 155 3 -10 -4,85
4 160 2 5 5,16
5 157 | -3 1,25
R 10+5

1

0 100=10.71%

_15+4

R 0 100=12.07%

2

3HaX0JIUMO CEPETHIO HOPMY MPUOYTKY:

10.71+12.07 +(—4.85)+5.16—1.25
5

m =4.49

3HanIeMo :

D, = ((10.71-4.49)* + (12.07 — 4049) + (~4.85— 4.49)* + (5.16 — 4.49)* +

+(~1.25-4.49)*) /4 == 56.56

5=+56.56
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5.2.0nTUMi3anis nakeTy 3 ABOX Pi3HUX BUIIB aKIIiil.

Ax mpaBuio, pO3CYAJMBHIA I1HBECTOpP UIYKa€ TaKl MOXJIMBOCTI PO3MILIEHHS
Kamitaimy, 3a SKUX 31 30UTbIIEHHSM HOPMH MPUOYTKY OJHOYACHO 3MEHIIYBaBCS
CTyHiHb pHU3MKY. Taki MOXIMBOCTI Ja€ oMy QopmyBaHHA MOpPThENns MIHHUX
nanepiB. Bona xapaktepusye B3aeM03B’ 130K MK Hopmamu npuOyTky LIIT.

[Tpunyctumo 110 nopTdens yTBOPIOIOTH /Bl pi3Hi akiii A Ta B:

Buan _ CepEeIHbOKBAPATUUHE
. Hopwma npubytky | nucrnepcis '
aKIn BIIXMJICHS
A m; D 1 (0]
B m D2 o2

[IpunyctiMo, 10 1HBECTOp Tocigae o0 skoro BxoauTh 100 akmiii meBHOT
JTHIponeTpoBchKoi pipmu (A) Ta 200 akuiii neBHOI KUiBChKOi hipmu (B).
[{ina omniel akmii A — 500 tuc rpa., B — 200 Trc rpH. 3HalgEMO 4YacTKy
BapTOCTI KOKHOT'O BUY aKIlik B mopTdeni :

_100-500
100-500+200- 200

X

L 200-200 B
> 100-500+200-200

O4eBuIHO, 0 YACTKA KOXKHOT € BeIMYnHOI0 0<x<I .
x+x,=1 5.2.1
YacTku MOKHA TPAKTyBaTH SIK YaCTHHM BIJ OJAMHUII KamiTany (rpoiiei), o
BKJIQJICHI y BIJAMOBIIHUN BHJ IIHHUX TanepiB. 3HAIOYM CIOAIBaHI BEIWYWMHU
HOPMHU KOKHOI 3 IIMX aKI[i{ Ta iX YacTKU B MOPTQeEi, JIErKkO BUSHAYUTH CIIOJIBAHY
HOpMY MPUOYTKY MOpTQes 3 JBOX akiii 3a HOpMyIoto:

mp =Xxm, + X,nt, 529

44



ne
m,, -HOpMa IMPUOYTKy NOPT(dENs 3 ABOX PI3HUX aKIIH.
Hopma npuOyTtky noprtdens 3 ABOX PI3HMX aKIii € 3BaXKEHOI CEPEIHBOIO
HOPMOIO TIPUOYTKY KOKHOTO BHUJY akKilii, MpUYOMYy BaroBUMHU Koe]illl€eHTaMu

BUCTYIIAIOTh YACTKH ITUX aKIliil (B TPOIIIOBOMY 00cs131) B MOPTQeEri .

[Mpuxknan.. [HnBectop mocigae noptdens, MO CKIAAA€ThCs 3 ABOX aklid A Ta B 3
HopMmamu npuOyTKy 200% Ta 250% BiANMOBIIHO, IPUIOMY YacTKa aKIliil A CTAaHOBHUTH
40% mopTderns.

Po3B’si3aHHS:;

m, = 0.4-200% +0.6-250% = 230%
Hopwma npulyTky mopTdens 3 IBOX akiliid 3aBXAH 3HAXOIUTHCS B 1HTEPBAJI,

TPaHUYHUMU SAKOTO € HOPMH MPUOYTKY aKIlii, 0 BXOASTH 10 OPThEs .

Busnaunmo pusuk (Bapiaiis 1 gucnepcis) mopTdenst IBOX aKIii:
22 2 2
D =xo, +x,0,+2xx,00,p, 52.3

O, - CepeliHE KBaJIpaTUYHE BIAXUICHHS HOPMHU MPUOYTKY aKIliil MepIioro BUIy;

1
o, - CepelHE KBAJpaTUYHE BIAXWICHHS HOPMH NpUOYTKY akIiil Apyroro

BHUAOY,

P12 - KOe(PILIEHT KOPETALIT MIXK aKI[IIMU 000X BUIIB 1 BU3HAYAETHCA !

Zpi(Rli —m ) (R, —m,,)

0,0,

P12 524

Pi - iMOBIpHICTB CTaHy CepeIOBHUILA;
R - mopma npuGyTKYy aKIiii Mepuoro BUy;
M, - cepenHs HOpMa NPUOYTKY aKWiil 1-ro BUAY;

R, - gopma npubyTKy aKiliii HepuIoro BUY B iHIIOMY CTaHi CepeoBHIIa;
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m, - cepeliHsl HopMa MpUOYTKY aKiliid 2-r0 BUIY.
1. KoedimienT xopensiii —1<p, <1,

2. "0 ‘ - BKa3ye Ha CHJIy B3a€MO3B’SI3Ky HOPM MPUOYTKY akIlii, TOMy YUM BUIIOKO €

a0COJIFOTHA BEJIMUMHA , THM CHJIBHIIIIE MK COOO0I0 TOB’s13aHi 111 ak1ii (To0To ~1, abo

~-1), AKIIO X ‘,0 ‘ —0, To mi akmii ci1ado NmoB’s3aHi.

3. 3Hak  KoeilieHTa KOpeJsAlii BKa3ye Ha HaNpsSMOK B3a€MO3B’SI3KY HOPMU

npubyTKy akmiit; skmo £ >0, To [0JaTHA KOpENALis, IPH 3pPOCTAHHI HOPMH
npuOyTKy (R;) ogHiel akuii 3poctae, 3poctae R, apyroi akiii.

Sxmo £ < 0, To Bim’eMHA KOpensIlis, IpH 3pocTaHHi HopMu HmpubyTKy (R))
oJHi€T akIii 3pocTae, R, aApyroi akiii crajae.

Ha mpakrtuii nomatHa xopemsiisi 3ycTpidyaeTscs yactime. Lle moB’si3aHo 3 Tak
3BaHOIO, CUJIOIO TPUCKOPEHHS PUHKY.

Matouu iHpopMallil0 BIZHOCHO HOPM MPUOYTKY aKiii y MUHYJIOMY, KOe(illleHT

KOPEJIAIIT IBOX aKIii MpuiMae TaKWid BUTIISI;

Zpi(Ru - ml)(RZt o mzi)

(T -1)o,0,

P, = 5.2.5.

ne
T. K-CTh MOTMEPEIHIX MEePI0JIiB, IS AKUX MaeEMO 1H(OpMaIliio;
1z - HOpMa npuOyTKY MEPIIOTo I[IHHOTO Nanepy B t-My nepioji;
2t - HopMa MPUOYTKY APYroro IMiHHOIO Harepy B t-My Mepiojii;
m, - .
- CTIOJIiBaHAa HOpMa MPUOYTKY MEPIOi aKIlii;

M, _ cnonisana HOpMa NPUOYTKY JPYyTOi aKIiii;
G - pusuK I-ro 1iHHOrO Manepys;

G,- pusuk II-ro 1iHHOrO Manepy.
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Sk BUAHO pU3MK MOPTQENns 3aNeKUTh HE TUIBKU BiJ PU3UKY KOXKHOTO BUIY

Jam Oinbll AeTalbHO MpPOaHANiI3yeEMO BIUIMB KOpEJsLli HAa pU3MK HopTdens,
TOOTO BIIIYKAEMO  ONTUMAJbHY CTPYKTypy moptdens, sxa © 3abesneuunna
MIHIMaJIbHUN PUBHK.

Pu3uk niHHMX namnepis.

JuBepcudikamis o3Hayae poO3MOALT 3acO0IB 1HBECTYBAHHS MIDK PI3HUMHU
00‘ekTaMM BKJAJEHHS 3 METOI 3MEHILIEHHS PU3MKY, 3a0e3leyeHHs1 CTallIbHOCTI
NpUOYTKIB.

PosrnsHemo iHBecTyBaHHS B IiHHI Manepu. ['0JI0BHI 11111 1HBECTYBaHHS B I[IHHI
narepy Taki:

- 30epexeHHs KariTaly;

- OJIep)KaHHSA MPUOYTKY;

- 30UIbIIEHHS BapTOCTI KaIiTamy.

OCHOBHOIO XapaKTEPUCTUKOIO IIIHHUX MarepiB € HOpMa MPUOYTKY SIK BITHOIICHHS
npuOyTKy 70 3aTpaT Ha ix npuadanHsi. OCKiIbKKM HOpMa NPUOYTKY (HOPMYETHCS
M1]] BIUIMBOM BUTIAJKOBUX YHHHHKIB, TO 11 MOKHA BBaXKaTH BHUIIaIKOBOIO
BEJIMUYMHOIO.

Jpyroro BaxJIMBOIO XapaKTEPUCTUKOIO IIIHHUX MaIepiB € X PU3UK, IKUN
BU3HAYAETHCA SIK AUCHEPCis (cepeqHe KBaIpaTUUHE BIAXUIECHHS, HOPMU
npuOyTKY).

Hexaii Bigomuit iMOBIpHICHUN PO3ITO1] HOPMH NMPUOYTKY R SK JUCKPETHOI
BUIIJIKOBOI BEJIMYMHU

7 > p=1
i=1

TyT n — KIIBKICTh MOXKJIMBUX 3HAYEHb HOPMU MIPUOYTKY,

R, — i—Te MOJIMBE 3HAUYEHHS HOPMU MPUOYTKY,
p, — IMOBIPHICTb BEJIMYMHH R,.

Toni MOkHA BUBHAYUTH CMIO/IBaHy (MaTeMaTUYHE CIIOIIBaHHS) HOPMY MPUOYTKY
Ta 1 AUCIepcio o .
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Sk npaBuiio, IHBECTOP KYNY€ JIeKibKa BUIB IIIHHUX MarepiB, K1 yTBOPIOIOThH
noptdensb. B3aeMo3B’ 130Kk MK HOpMaMu NMPUOYTKY JBOX BUIIB IIIHHUX TaIepiB
BUPAXKAETHCS OHATTAM iX Koeili€eHTa KOPesIii p,,

Tyt R,, m,, o, — BIANOBIAHO HOpMa MNpUOYTKY, CIOAIBaHAa HOpMa MPUOYTKY Ta
CepeIHE KBaIpaTUYHE BiIXWICHHS HOPMHU NMPUOYTKY IIHHUX MAarepiB MepIIoro BUIY,
R,, m,, o, — QHAIOTIYHI XapaKTePUCTHKH I[IHHUX TafnepiB JIpyroro BHUTY.
KoedimienT xopensuii p,, 3MiHIOETbCS y Mexax [—1;1] 1 xapakTtepusye TICHOTY
B3a€MO3B 513Ky HOpM NpHOYTKY WIHHMX TamepiB ABOX BMAIB. bimsekicts |p,| mo
OJIMHMIII O3HAYa€ HAABHICTH TICHOTO B3a€MO3B’S3Ky HOPM NPHOYTKY, a AKIIO |p,|

osmm3bke 10 0, TO BKa3aHi XapaKTePUCTUKH IIIHHUX TarepiB MOB’sA3aHi ciabo.
[Mpuknang 1. BusHauutu pusuku akimid 1, 2 Ta koeilieHT KOpeNsIii iX HOpM
npuOyTKY Ha OCHOBI YMCJIOBOi iH(popMaIllii y BU/Il TAaKOi TaOJIHIII.

CtaH €KOHOMIKH IMOBIpHICTB Hopmu pubyTky akmiit (%)
1 2
3pocTaHHs 0,3 40 30
3acTii 0,4 5 7
3aHemnan 0,3 -10 -5

Po3B‘s3anHg. OGUHCIIIOEMO CIIOIBaHI HOPMH MPUOYTKIB aKITiH.
m;=0,3-40+0,4-5-0,3-10=11%
m,=0,3-30+0,4-7-0,3-5=10,3%

Busnauaemo gucnepcii o,°, o,” Ta cepeHi KBaApaTUuHi BiIXUIECHHS HOPM

npuOyTKIB aKIIi.

02=0,3:40>+0,4-5°-0,3:(-10)*-11°=399(%)"
5,=0,3-30°+0,4-7°-0,3(-5)*-10,3°=191,01(%)"

o, =0, =399 =19,97%,
o, =+o," =+/191,01 =13,82%.

3HaxoIuMO Koe(ilieHT KOpemsiii HopM NpUOyTKiB aKIlii.
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©0,3(40—11)(30-10,3) +0,4(5-11)(7~10,3) +
P2 19,97-13,82
+0.3(-10—11)(=5—-10,3)

=0,993

OTxe, iCHY€ Ay»e TICHUN B3a€MO3B ‘30K MK HOpMaMu pUOYTKY LUX aKIIiil.
3‘scyeMo SIK BU3HAUUTH HOPMY MPHUOYTKIB Ta PU3HK I[IHHUX ManepiB Ha OCHOBI
CTaTUCTUYHOI 1H(OpMallli 3a nmonepeaHi nepioau yacy. Bukopucraemo taki
MO3HAYCHHS:

T — kinbkicTh mepioniB yacy, Ry, C, d; — BiIMOBIAHO HOpMa NPUOYTKY, I[IHA Ta
TUBIICHAM IIHHOTO Manepy B mepiox dacy t, C.; — BapTiCTh IIHHOTO Mamepy B
nonepeaHii nepiox t-1.

-C,, +
R = C-C.+d, 100%,
t-1
T T 5
Z Rz z (Rz - m)
m=2L ol=x=
T’ T-1
[Ipuknazg 2. O6UMCINTH PU3UK AKL1HA HA OCHOBI TAKOI1 CTATUCTUYHOT 1H(pOpMaIIii

ITepion | C;(rpH.) | D (rpH.)
qacy
0 140 -
1 150 5
2 165 4
3 155 2
4 160 3
5 157 1

Po3B‘s3annsa. Buznauaemo Hopmu npuOyTKiB R, akiniii B KOXKeH mepioj yacy.
150-140+5

R == == 100% =10,71%,
Rzz%-IOO%:lz,m%,
1@:%-100%:—4,85%,
R, =%-IOO%=5,I6%,

R, Z%'IOO%?L%%'

OO0uuncIIIOEMO CTIOIiBaHy HOPMY IPUOYTKY 7 Ta PU3HK o aKIIii.
m=(10,71+12,67-4,85+5,16-1,25)/5=4,49%,
o2 = 10,71-4, 49)* + (12,67 —4,49)* +(—4,85—4,49)" +
4
+(5,16—4,49)" +(=1,25-4,49)’

=56,56(%)’
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KoedimienT xopensii miHANX nanepiB BUiB 1,2 BU3BHAYAETHCS TaK
T
Z (R, —m)(R,, —m,)
t=1

(I'-1)-0,-0,
Tyt Ry, Ry — BIANOBIIHO HOPMU NMPUOYTKIB IIHHUX ManepiB BUAIB 1 Ta 2 B mepiof
qacy .

5

P =

6.2. OnTumizanis noprdess 3 IBOX BU/AIB iIHHUX Manepis.

JluBepcUKalliro MoYaTKy pO3TAsSHEMO Ha NPUKIAAl ONTHUMI3alii moptdens
(makeTa) 3 MIHAWX TANepiB JBOX BUJIB, ONTHUMI3aIlis MOJATAE Y BU3HAUYCHHI TaKHX
YacTOK X, X, IIHHMX mamepiB y moprdeni (x;+x,=1), mo6 Horo pusuk o, OyB

MiHIMaTbHUM. Pusuk (aucmepcis) moprdens [MIHHUX NanepiB  JIBOX BHUIIB
00UYHCITIOETRCS 32 GOPMYJIIOLO:

22 2 2 2
O,=X 0, +X;:0,+2X:X,-0,:0,"p,.

Y Bupas uis o, MiJICTABUMO 3HAYEHHS x, =1-x, .

a; :x12~012+(1—x1)2-022+2x1-(l—xl)-al~az-p12.

JlocmiauMo Ha MiHIMYM BEJIMUUHY o, K (QYHKIIIIO Bif x, .

2
dap

Do 20x, - 2(1-x))0; +20,0,p,, —4x,0,0,p, =0.
X

3BiJICH OJCP)KUMO KPUTHUYHE 3HAYCHHS X .

¥ = 62(0'2 _O-lp12)
| ) 2
oy +0, ~200,p,

3 MaTeMaTUYHOI CTOPOHU BU3HAYCHHS HAWMECHIIIOTO 3HAYCHHS PU3HKY MOPTHEs
aKIi — 1e 3a7a49a 3HAXO0KEHHS MIHIMAJIBHOTO 3HAYCHHSI (PYHKITIT a; (x,) Ha

3aKkpuTOMYy IpoMixKKy [0;1].
[Ipu 1bOMy MOXJIMBI TaKl BUMAIKH:

1) 0<x’ <1;
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2) x/ <0 abo x >1.

VY nepuomMy BUNaJKy HOPIBHIOEMO MiXK COOOIO TpU 3HAUYEHHS pU3HKY MOPTQhEs

c2(0), o (x°), o(1) i BuOMpaeMo HaliMeHIIe 3 HUX. Y JpyroMy BUNAIKY

BUOUPaEMO HaiiMEHIIe 3 IBOX 3Ha4YeHb o (0), o7(1). ONTUMAIIBHOIO YaCTKOIO ¥,

aKIil eporo Buay Oyje 3HaUCHHS apryMEHTY, SIKE BiIIMOBIa€ HAUMEHIIIOMY
3HAYEHHIO af,.

O06unCcIMMO ONTUMAJIbHY KUTBKICTh aKlii KOKHOTO BUly Y nopTdeni. Hexai
1HBECTOP BKJIAJa€ B aKIlii KamiTaa S 1 I[iHA OJHI€T aKIlli KO)KHOTO BUY BIJIIOBIIHO
piBHi C,, C,. Toni onTUMaibH1 KUIbKOCTI aKIid n,, n, MEPUIOTO 1 IPyroro BUIy
BU3HAYAIOTHCS 32 (OPMYJIaMHU:

[rl-S} {S—Cl-nl}
n1: T ) n2: Ci
1 2

Tyt Bukopuctano no3HaueHHs [N] 1ol yacTuHu yucia N, I SKUM po3yMI€ThCs
HaWO1IbIIe 1T1JIe YuCio, o He nepeBuiye N. Hanpukian, [8,7]=8.

Ilpuxnao 3. BuzHauuTy onTuMaibHUM nopTdensb 3 akiiiii 18ox BUIiB 1 Ta 2.
Hopmu npulyTKiB akiiiit Ta iX iMOBIpHOCTI JaHi B Tabnuii 1. [iau oxHiel akiii
KOXXHOT'O BUIY TaKi: C, =L62p.oo., C, =12 2p. o0.

[aBecTUIIHMM KammiTaa S = 2000 2p. 00.

o Hopwma nipubytky
Cran ImoBipHICT aKIIiit, %
E€KOHOMIKH b ’
1 2
ITigHecenHs 0,3 15 20
3acTii 0.4 6 -2
Coan 0,3 -10 -5

Po3B’s130K:

OO6uncI0eMO CrIoIiBaHl HOPMHU MPUOYTKIB aKIIii.

m, =03-15+04-6-0,3-10=3,9%,

m,=03-20-04-2-03-5=3,7%.
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3HaxoIuMo [ucnepcii HopM MpUOYTKIB.
62=03-(15-3,9) +0,4-(6-3,9) +0,3(-10 -3,9) = 96,69 ,
02=03-(20-3,7) +0,4-(-2-3,7) +03(-5-3,7) = 115,41,
0,=4/96,69=9.833,  o,=4/11541=10,74.
Buznauaemo koediieHT KOpesIii HOpM MPUOYTKIB aKIIiii:
03(15-3.9)20-3,7)+0,4(6-39)-2-3,7)+03(-10-3,9Y-5-3,7)

= =0,812
P2 9,833-10,74

OOYHNCTIOEMO BETTUYHHY X,

. 10,74(10,74 —9,833-0,812)

x!= =0,729.
96,69 +11541-2-9,833-10,74 0,812

Orxe, MaeMo nepumii BUNagok 0 <x, <1. 3HaX0AMMO 3HAYEHHS o, (xlo)

o (x°)=0,729> - 96,69+ (1-0,729F 11541 +
+2-0,729-(1-0,729)-9,833-10,74-0,812 = 93,743

OckinbKu af,(xlo ) MeHma, Hix c2(0)=0; i o2(1)=07, TO ¥, =x], TOOTO ONTHMAaNBHA

YyacTKa akIii nepmoro BUAy aopiBaioe 0,729.

Busnauaemo onTUManbHy KUTBKICTh aKIiid KO)KHOTO BUAY B iX mopTdeni.

[0,729 .2000
n=——

=911 HITYK,
T

[2000—1,6-911
n=———

=452 UITVK.
1,2 } M

6.3. [Toptdens 3 TOBUTBHUM YKMCIIOM BUIB LIIHHUX Manepis.
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Hexaii B mopTdenb Moke BKIIOUAaTUCh N BU/IB LIHHUX nanepiB. Toxdl croaiBaHa
HOpMa NpUOYTKy m, 1 pU3UK o, MOPTQENs 00UUCTIOTLCA 32 (POPMYIaAMH.

n
m, = xm,
i=1
n n
2 —_—
0, =22 XX,0.0,0;

i=1 j=1

Tyr m,, o,, x, - BIANOBIAHO CIOJ[IBAHE 3HAYCHHS, CEPEIHE KBaJPAaTUUHE
BIJIXWJICHHS] HOPMU IPUOYTKY Ta YaCTKH I[IHHOTO Marepy 1-Toro TUIly B moptdei,

p,; - KOe(DILIEHT KOPEsLii MK HOpMaMu PUOYTKIB LIHHKX IaNepiB 1-TOro Ta j-TOro
BH/IIB, IIPH YOMY p, =1.

MareMaTtryHa MOJIeTTh 3aa4l PO MIHIMI3aIlil0 PU3UKY TOPTQEsT MaE TAKUN BU/T;

0'; — min

dox=1,x20,i=12.n.

i=l1
Po3B‘spkemo 1110 3amady MeTO0M MHOXHWHUKIB Jlarpamka. s 11s0T0 yTBOPHUMO
Taky (yHKIIO.

7 1 n
L= Zle.xjaiajpy + /1(2 x,—1).

i=1 j=I i=l
Hocaimkyemo 1m0 (QyHKIII0 Ha MIHIMyM. 3 II€I0 METOI0 NPUPIBHIEMO O HYJIS
YaCTUHHI MOX1/IHI MEPIIOTO MOPSIKY NaHOi (PYHKIIT BIMHOCHO 3MIHHUX x, (i=1;2;..n)
Ta A. Onepxumo cucreMmy (n+1) miHIAHMX anreOpaidHUX PIBHAHB 3 TAKUM IKe
YHCJIOM HEBIJIOMUX.
20! %, +20,0,pp%, +...+20,0,p, X, +A=0
20,0,p,%, +205%, +...+20,0,p,,%, + 1 =0

20,0,p,,% +20,0,0,,% +...+20.x, + =0

X +x,+...+x, =1

Biamitumo, o metoy Jlarpanka He BpaxoBYe, IO x, > 0.
SIK1Io BCl po3B‘SI3KM x, CHCTEMH PIBHSHB HEBiJ €MHI, TO 3a/Ja4ya po3B‘s3aHa. SIKIIOo
JesiKl x, BIJ'€MHI, TO cepell HUX BUOMPAEMO HailMeHIe 1 MpUiiMaeMo HOro piBHUM

Hymo. Toxl po3B‘s3yemo 3amady onTumizailii 0e3 LIHHOTO Mamepy BiAMNOBITHOTO
Bufy. [Iporec BuinydeHHs “HEeCIPUATINBUX BU/IB LIIHHUX HarepiB MPOJOBXKYEMO 10
MOMEHTY OJIEpKaHHS PELITH HEB1Jl‘€MHUX 3HAYEHb X, .

[Tpuxman 4. CroxiBani HOpMH TPUOYTKIB akiiii 1-ro, 2-ro Ta 3-ro BUIIB PiBHI
BianoBigHO 30%, 40%, 50%, ix pusuku — 10%, 20%, 25%, xoediieHTH KOpesiii
HOPM MpPUOYTKIB p,, =0,2; p,, =—0,3; p,, =—0,4.

Bu3HaunTH YacTKy akiii B MakeTi 3 MiHIMATbHUM pU3UKOM. OOUYUCINUTH 1l PU3UK
Ta CHOJIIBaHYy HOPMY MPUOYTKY MaKeTa.

Po3‘s3anns. CkilajaeMo CUCTEMY PIBHSHbB JUIsl BU3HAUEHHS YacTOK x,,x,,x, aKIii B
naketi. Bona mae takuii Buz.
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200x, +80x, —150x, + A =0
80x, +800x, —400x, + 1 =0
~150x, —400x, +1250x, + A =0
X +x,+x =1

Ii pO3B*s30K x,=0,6111; x,=0,1758; x,=0,2131.
O064YHCITI0OEMO PU3UK MTAKETA.
012, = xfal2 +x22022 +2x,x,0,0,p,, +
+2X,%,0,0, 0,5 +x320'32 +2X,X,0,03 053 =
=0,6111*-10* +0,1758%-20> +2-0,6111-0,1758-10-20-0,2 —
-2.0,6111-0,2131-10-25-0,3+0,2131*-25% —
—2-0,1758~0,2131-20-25~0,4:52,1632(%)2
, 0, =4/52,1632 =7,2224%.

3Hax0IMMO CIIO/IiBaHY HOPMY MPUOYTKY MaKeTa.

m = x,m, +x,m, +x;m, = 0,6111:30 +4000.1758 + 5040,2131 = 36,02%

PosrnsHeMo 3amady mpo MiHIMI3allil0 PU3HKY TOPTQENs 3 OACpNKaHHIM 3aJaHOTO
npuOyTKy. MatemaT4Ha MOJENb 1Ii€1 3a7a4l TaKa.

o’ — min

i=1

x,20,i=Ln

Tyt m — cnogiBana Hopma npuodyTKy noptdens. Oyunkuist Jlarpamka Mae Bua:

n n

L=3 55000+ 4> xm—m+ (3 x ~1)

i=l j=1

[IpupiBHSBIIN 10 HYJIS YaCTKOBI MOX1/IHI MEpIIoro nopsaky ¢hyHkiii L BITHOCHO 1TuX
3MIHHHX, OJICPKUMO HACTYIIHY CUCTEMY JIIHIHHUX PIBHSHb.

200 %, +20,0,pp%, +...+ 20,0, p,,x, + mA + 1, =0

20,0,p,%, +205%, +...+ 20,0, p,,X, +m A, + A, =0

20,0,p,,% +20,06,0,,%, +...+20.x, +m A+ A, =0

mx, +m,x, +...+m,x, =m

X +x, 4+ +x, =1

[Mpukmang 5. 3 BHUKOPUCTaHHSIM 4YHCIOBOI 1H(oOpMmalii mnpukiagy 4 mnoTpiOHO
BU3HAYUTH YAaCTKH aKIii B MaKeTi 3 MIHIMAJbHUM PHU3UKOM 1 CIIOJIIBAHOIO HOPMOIO
npudyTky m=40%.

Po3B‘s3annsa. Cucrema piBHSIHB IJis BUSHAYEHHS YaCTOK x,,X,,x, aKIlii B MaKeTl Mae
BUJI:
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200x, +80x, —150x, + 304, + 4, =0
80, +800x, —400x, +404, + A, =0
~150x, —400x, +1250x, + 504, + 4, =0
30x, +40x, +50x, = 40

X +x,+x =1

[i po3B‘a30K x, = x, =0,341;x, =0,318. OGUHCIIIOEMO PU3MK MAKETA.
O'f, =0,341°-10>+0,318%-20° +2-0,341-0,318-10-20-0,2 —
~2-0,341°-10-25-0,3+0,341>-25° —2-0,318-0,341-20-25-0,4 =
=72,6108(%)*,0, = 8,5212%

OTxe, B MaKeT 3 MIHIMAJIBHUM pU3UKOM 8,5212% 1 criogiBaHOI0 HOPMOIO MPUOYTKY
40% mnotpi6HO BKItounTH 10 34,10% oOKuii mepiioro i Tperboro BuaiB Ta 31,8%
JPyTOTO.

3po3ymisio, 1m0 3aTy4eHHs A0 mopTdens, KOTpUil CKIalaBcs JUIIE 3 OJHOTO
BUAY akuUid, Opyroro BUAY akUid, MOPUBOJUTH [0 3HWKEHHS PU3UKY IpU

OJIHOYaCHOMY 3pOCTaHH1 HOPMHU MPUOYTKY
Taxi nii iHBecTOpa Ha3UBA€EThC AUBEpPCUPIKaAIIIETO.
Po3pi3HSIOTh:
e “HaiBHY” — 0€3 BUKOPHUCTaHHA KoedillieHTa Py,

® “po3CyIMBY’ —3 BpaxXyBaHHAM ;).
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5.3 IlopTdenn 3 6araTbox aKkmii.

[lepeitneMo 10 3araabHOTO BHMAMAKY, KOJIU N0 CKJIAXy TOPTHENs 3aIy4eHO

0araro pi3HUX aKIIIH.
N — KUTBKICTh PI3HUX aKI[IH 3aTy4eHHUX 0 nopTdes.;
m; — CIIoliBaHa HOpMa MPUOYTKY i-01 aKIIii;
G; —pu3HK i-01 aKIIii;
pij — KoeILI€HT KOopeJsii i-01 Ta j-01 aKIii;

Xj - 4acTKa i-o0i aKIii 3a1y4eHoi 10 mopTdes.

m = X.m. 53.1

_ 2 __2
D =2 X0, +2.2.XX,00,0, 532

o,=.D, 533

Pusuk moprtdernsd, MoKXHaA TpPaKTyBaTH, K CyMy JABOX CKJIAJOBUX . IepIla

CKJIaJIOBAa BIJ/I3EPKAIIIOE THIUBIIYaIbHUIM PU3UK KOMKHOT 3 aKITiH.

OCkiTbKM 1I€  CepeIHBhO3BAXKEHA Bapiariii (aucrepciii) OKpeMux aKIlin

(BaroMuMHu Koe(illieHTaMu BUCTYNAIOTh KBAJAPATH YACTOK aKIlii B mopTdeni);

Jpyra CcKjaJoBa XapaKTEPU3YETbCS B3a€EMO3B’SI3KaMU MK TapaMu  aKIlii,

TOOTO MOKa3ye BIUIMB KOe(Dili€HTIB KOPEJALii map akiliil Ha pu3uK nopTdens;

BII’€MHI BEJIWYMHU KOC(PIIIEHTIB KOpENAlli MNPU3BOAATH 10 3MEHIICHHS

Bapiallii noptdens.
[Mpuknan: mano akiii A: m;=5%, 61=3%, p1,=0,6;
B: my=10%, 6,=7%, p13=0,2;
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C: m3=15%, 65=10%, py3=-0,4. BU3HAYUTHU JOMYCTUMY MHOXUHY MOPT()EiB.
Po3B’si3anHs: moOyayeMo rpadik.

3 MajioHKa BHJIHO, IO KOXEH PO3CYHJIMBHI 1HBECTOp o0epe OyIab-skuil 3
noptdenis, no Hanexarb [MC], 60 OyIb-IKO1 1HIIIOT TOYKH, 10 HAJICKUTH JAaHIN

¢irypi (Takux, o He HanexaTh MC) 3HaiieThCs

10

\ 4

BiJiMOBIHA Touka 3 MC, ais sIKOi Ipy TOMY * 3HAY€HHI BEJIMYUHU PU3UKY,

HOpMa MpUOYTKY Oyne OUIBIIOKO.

3amTpuxoBaHa 00J1acTh, TOUYKH KOTPOI XapaKTEePU3YIOTh CTYMiHb PU3HKY Ta
HOpMY NpUOYTKY MOPT(eEs 3a BCiX MOKIIMBUX YaCTOK OKPEMUX aKI[iii B mopTderi,

HA3MBAIOTHCS JOIYCTUMOIO MHOKHHOIO MTOPT(hEiB.

MuoxuHa To4ok MC — Ha3uBaeThCs €PEKTUBHOIO MHOXKHMHOIO MOPT(EIiB.
Tob6to edexkTuBHUM mOpTdeneM 3 IOMyCTUMOI MHOKUHU OyJie TakuM, JJIsl SIKOTO

HE ICHYE€ IHIIIOTO:
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® 3 TUM CaMUM 3HAUEHHSM BEJIMYMHU HOPMHU MPUOYTKY 1 MEHIIUM

CTYIIEHEM PU3HKY;

® 3 TUM CaMHUM 3HAYEHHSM BEJIMYUHU PU3UKY 1 OUTBIIUM 3HAYEHHSIM HOPMHU

npuOyTKy.

Hexait Mu Maemo n pi3HHMX I[IHHUX TanepiB, KOKHA Mapa SAKUX MOB’s3aHa

MDK COOO00 TIEBHOIO KOPEJSAIINHOIO 3aJICKHICTIO.

JlormyctrMa MHOXKHMHA TOPT¢eniB cPOPMOBAHUX IIUX LIHHUX TMAaIepiB Taka:

Y
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ne BIapi30k KpuBoi MN xapakTepu3ye epeKTUBHY MHOKUHY MOPTQENTIB.

Onyxmicts kpuBoi MN, sika XxapakTtepusye e(peKTUBHY MHOKHHY BHUILIUBAE

3 TOTO, 1110 JIIHIHA KOMO1HAaIlisl ABOX MOPT(ENIB € TaKOX MopTdenem.

Jlnst iBOX MeHemkepiB moOyaoBaHi BiAMOBIMHI (YHKIIT KOPUCHOCTI, KPUBI

niHiM Gaitayxocti mis [ 1 11 menemxkepa.

Bubip naiikpamoro noptdens 3 MHOXHHHU, 110 BIJMNOBIIAIOTh MHOXHUHI
Touok KpuBoi MN, Oyzae 3anexatu BiJg (QYHKII KOPHUCHOCTI (CXWUIBHOCTI abo

HECXHUJIBLHOCTI JI0 PU3HKY).

Menemxep 1 obepe nmoprdenp no3HaueHuil Toukor Nj, sika BIJIIOBIIAE

HANOLIBIIIOMY 3HAYEHHIO HOTO KOPUCHOCTI Ha e(DEeKTUBHIN MHOXKHUHI TOPT(EIiB.

Menemxkep II, mo OiIbII CXWJIBHHH 110 pHU3UKYy, obepe mnopTdens 3

e(eKTUBHOT MHOXKUHH, TOUKa Nj.
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4.4 CrnpoureHa Kjiacu4yHa mojeb GopMyBaHHS mopTQes.

Haiinpocrimoro MaTeMaTUYHOK MOJEIUII0  HAOJMKEHHX PO3pPaxyHKIB €
onHodakTopHa Moaens Binbsama [lapmna.

[ls momenb Ha 3aJIe)KHOCTI HOPM MPUOYTKIB OLIBIIOCTI aKIA BiJ OJHOTO
YUHHUKA - YUHHUKA PUHKY (OipxKi).

B ocHOBHOMY mpu 3pOoCTaHHI PUHKOBUX 1HJEKCIB 3POCTAIOTH 1 IIHK OLIBIIOCTI
akuii 1 HaBnaku. Lle m03BoJIss€ BUCYHYTH TIiNOTE3Yy MPO T€, 110 HOPMU NMPUOYTKIB
aKINH MITFHO KOPETHOBaHI BIIHOCHO 3araJIbHOTO O1p>KOBOTO 1HJICKCY.

[leit iHAEKC MOXKHA TPAKTYBaTH SK, TIMOTETUYHWN I[IHHUM Tarmip, IiHA SKOTO
KOJIUBAETHCS 1 JUIS IKOTO MOYKHA BUSHAYUTH HOPMY MPUOYTKY Ta Bapiallito.

Kopemnsiiitna 3anexHiCTh HOpMH TpUOYTKY 3BUYAMHOI aKIlii Bil HOPMHU

NpUOYTKY 1HIEKCY Ma€ BUTJISII:
m,=a,+ fm +e, 22
ae : m, -CIIOJIIBAHA HOpMa NPUOYTKY PUHKY ;
a, - MapaMeTpu PiBHSAHHS perpecii;
B, - BUIIAJIKOBA CKJIaJ0Ba (BUMAAKOBI YNHHUKH) .
Lle hbopmyna XxapeKTHPUCTUYHOT JIiHI1 [IIHHOTO Tarnepy.
BaxxnuBoro ckinanoBoro € B, - Koe]ilieHT 0eTa — BKa3y€e Ha CKUIbKU BiJICOTKIB

HAOJIMKEHO 3pOCTE YM 3HU3UTHCS HOpMa MPUOYTKIB aKI[id, KOJW HOpMa MPUOYTKY
pUHKY 3pocTe (3Hu3HMThCS) Ha 1%. TobOTo, e o3Hauae, 1O KoedillieHT A TEBHOI
aKIIii mokasye, B AKiii Mipi HOpMa MpUOYTKY akilii pearye Ha 3MiHH 110 BiI0yBalOThCS
Ha pUHKY B Uiomy. KoedilieHT # MOke TpakTyBaTUCh SIK Mipa PHUHKOBOI'O PU3UKY
MEBHOT aKIIii.
HaBeneMo kijibka MpOCTUX MPUKIIATIB:

1. =0 — HopMa mpuOyTKy AAHOTO I[IHHOTO MAarepy HisK HE pearye Ha
3MIHU Ha PUHKY, TOOTO HE OOTSKEHUN PUHKOBUM PU3UKOM (JIepKaBHA 0OJIiraris).

2. 0<p,<1 — mocuTh MOMIPKOBAHO pearye Ha 3MiHM IO BiAOYyBalOThCS Ha

PUHKY LIIHHUX MarepiB — Ha3UBAE€ThCA JEe(PEKTUBHOIO (3aXHILEHOI0) aKIII€I0.
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3. =1 - HopMa npuOyYTKY J1aHOi aKIlii 3MIHIOETbCSI TaK caMmo sIK 1 HOpMa
npuOyTKy PUHKY.
4. B>1 — Hopma npuOyTKY aKI(ii 3HaYHOIO MIPOIO 3aJeKHUTh BiA 3MiH Ha
puHKY. Taky axIiito Ha3UBaIOTh arPECUBHOIO.
B po3BuHYTHX KpaiHax psij KYypHAIICTIB IPYKYIOTh 3 6aratbox akilii.

I[lpuknan 4.4.1:

BizpmMemMo  akmiio, XapakTepUCTH4YHA JIiHIA KOTPOI TMOJaHa HACTYIHUM

PIBHSIHHSIM:
m,=31+13m, +e,

HageneHne piBHSIHHA NOKa3ye, IO 3MiHA PUHKOBOIO (O1p»KOBOro) MOKa3HUKA
Ha 1% Mpu3BOIUTH 10 3MIHM HOPMHU MPUOYTKY AaHOI akiii npudmusHo Ha 1,3%.

ToOTo, 115 a1 3Ha4HO pearye Ha 3MiHU puHKY LIIT.

OTxe ynM OuTbIIKK B - TUM OUIBIIMKA CTYMiIHb pearyBaHHS HOPMH MPHOYTKY
aKIliil Ha 3MIHU HOPM MPUOYTKY PUHKY.
BaxxnuBuM 3aBaaHHsAM € BU3HAUYeHHS X-OHI JiHIT IliHHOTO Tarepy. s toro
BUKOPHUCTOBYIOTh 1H(POPMAIIIIO 32 MUHYJII IEPION Ta METO]l HATMEHIIINX KBaJpaTiB.
VY BuUmanKy 3acTOCYBaHHS M H K (HE BIAIOYUCh B JIETall) OJEPKUMO HACTYMHI

PIBHSIHHS JIJIs BU3HAUCHHS oL Ta [3:

> (R, —m)R,, —m, )T -1

t=1

B cov(R,,R,,) B
- D(R,)

B, 23

2 (R, —m,)(T-1)
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a, =m; — pm, 24

ne cov(Ri, Rm) — MIX 1-10 aKI[I€0 1 HOpMaMu MPUOYTKY PUHKY;
D (Rm) — nucniepcist punkoBoi Hopmu npuOyTky LI,

T — KUIBKICTB TIEP1O/IiB, 3a sIKi OepeThCs BINOBIAHA 1H(OpMaIIis,

Rit — HOpMa mpubyTKy 1-1 akIii B t-My Hepioi;

Rwmt — HOpMma npulyTKy MOKa3HUKA PUHKY B t-My TIepio/ii,

mi — CroIBaHa HOpMa MPUOYTKY 1-1 aKIii,

MM — CTO/{IBaHa PUHKOBAa HOpMa MPUOYTKY.

VY naHomy BUIAJIKY:

T
m, = (ZR”)/T 25
t=1
T
m,=0_R,)/T 26
t=1
T
DM = Z(RM[ o mM)Z /(T _1) 27

(mucriepcis MoKa3HUKa PUHKY)

T
Det:Z(Rit_ai_ﬂiR,m)z/T_l 28
t=1

(mucnepcis BUMaAKOBOI CKJIAI0BO1, 110 BIJMOBIAAE 1-i aKIIii)

JlaHa MOZIENb Ja€ MOXKIUBICTE OOYHCIIMTH ITOKA3HUKH 3aJICIKHOCTI:

m,=a,+ pfm, 29

l)l':ﬂz'z_l))Ltz—'_Bet2 30
2

Sij = (ﬂiﬂjDH )/GiGj 31

mi — HOpMa NMpUOYTKY 1-i aKIiii,
Di — qucniepcist 1-1 akiii;

Ret — nucnepcis BUMmaaKoBoi CKJIa10BO1, IO BIAMIOBIIAE 1-i aKIIii;
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Sij — koedimieHT Kopesii -1 Ta j-1 akiii.

®opmyna (30) Bkaszye, MO0 PU3HMK akIlii SKUM BOHA OOTsKeHA, MOXe OyTu
npeAcTaBiieHa CyMOIO JIBOX CKJIanoBux. [lepia ckiiamosa, o 3ajeKUTh Bij Bapiailii
MOKa3HUKA PUHKY, BiIoOpa)xae puU3MK PUHKY — CUCTEeMHUU pu3uk. [[pyra ckiajosa,
Oyny4u Bapialli€l0 BHUIQJKOBOI CKJIAJ0BOI, BijoOpaxkae crenudiyHui pPHU3UK, M0
OB’ SI3aHUM 3 TAHOIO AKIETO.

[ToHSATTS CUCTEMHOTO PU3HUKY (PU3UKY PUHKY) 1 CIENU(PIYHOTO PHU3UKY Mae

Oe3nocepe/iHii 3B’ 430K 3 TUBEpCUDIKAIIIETO.

Bmina wmetoguka QopmyBaHHS mOpTdens 03BOJSIE CYTTEBO 3HU3UTHU
cnetupiuHui pu3uk. OHAK 3aJIMIIAEThCA PU3MK PUHKY, SKMA MOYKE MaTu IEBHUU
CTYMiHb B CKJaJl BCIX akUid moptdeins, BUIYYUTH NOTPIOHI BIAETHCS MLISAXOM
nuBepcudikarii.

HeoOx1aH0 3a3HauMTH: SKIIO NEBHY (ipMy TPaKTyBaTH SIK MHOKUHY OKPEMHUX
Ipyl aKTHUBIB, TO KOPHCTYIOUHCh BHUKJIAJECHUM BHILIE, MOXXHA OOYHCIWUTH BILIWB
1HBECTHUIITHIX MPOEKTIB Ha 3 ¢ipMH B LUIOMY. A, OT’KE€ HA CUCTEMAaTUYHHUI PU3MK,

I[IHY BJIACHOTO KaIiTaly, a TAKOX CEPETHHO3BAKEHY IIHY KaIliTaty.
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4.5. 3araabHi 3acaau Teopii noprdesi, onTUMi3aLis HOro CTPYKTYpPH.

[Togamo nuIIe MOCTaHOBKY Ta KJIACUYHUI pO3B’SI30K 3a]1a4l.

Rit — Hopma npuOyTKY Bij 1-T0 MIHHOTO Marnepy 3a nepiox t
t — mepioj cnocTepeKeHHs

T — o6c¢sr BuOipKH (KIIBKICTh CLIOCTEPEIKEHB )

N — KUJIbKICTh BUJIIB I[IHHHX IarepiB

Rpt — HOpMa pulyTKY

— yacTKa 1HBECTULIN

= Zn:xR. 32
i=1

N

x, =1 33

:M(Rpt):MZn:xiRit :inmi 34

i=1 i=1

Dp:a’l{(Rlm )} Zx oy +Z Zx "X, 0y, 35

i=l  j=1

1 T
D,=—> (R, -m,)’
i T_lt:1( it ml) 36
(mucnepciss HOpMU TPUOYTKY i-TO HIHHOTO Harepy)

Dy =— 1Z(R,t m)-(R, —m,) 37

(koBapiailist MK HOpMaMu pUOyTKYy i-ro Ta j-ro I{I1) a6o

D,=p;-0,-0; 38
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Z(Rit —m, )(‘R_/t - m_/)

i (T—I)O'[Gj 39

Hexait nopma npubytky LI 3 pikcoBanum Bigcotkom = Rg. CriogiBana Hopma
npuOyTKy mg Takok = Rg. To0to mg=Rp, a pusuk o, =0. [HBecTyroun kamitan y
I[IHHI TanepH, OOTSHKEHI PUHKOBUMH KOJIMBAHHSIMU (PU3HKOM).MPArHyTh OTPUMATH
HaWKpalle CMiBBIJHOIIEHHS MK JOJATKOBUM MPUOYTKOM 1 3pOCTalOYUM CTYIEHEM

PUBHKY.

Haiikpare criiBBIHOIIIEHHS MK HMPUPOCTOM HOPMHU MPUOYTKY 1 3pOCTAaHHSIM

pu3uky 3abe3neuye noptdens LI1.

¢:(mp_RF)/O-P 40
3a YMOBH: in =1
i1

Brenemo oomexeHHs 110 111b0BOi PyHKINT ¢ . [ 1iporo 3anumemMo R, sk:
Ry =1-R, :(in)RF :inRF 41
i-1 i1
3poOuMO TiICTAHOBKY, OTPUMAEMO:

in (m[ - RF)
¢ =——= 42

n n
2
leoi + szixjo'ij

i=l j=1
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HeoOxigHo xoedimieHTH X; MaKCUMI3ylOTh If0 ¢yHKIi0. Llporo moxxHa

JTOCSTHYTH 3a JJOTIOMOTO0 KOJIM B3SITH MOX1IHY (PYHKIIIT 11O X 1 IPUPIBHATH J0 HYJIS.

Otpumaemo:
ys PR
Xe ==, s=1n 47
Vs

BenuunHu X, BU3HA4alOTh ONTHUMAJIbHY CTPYKTYpY MOpTdens mpu 3aiaHoMy
Haoopi L{I1 1 Hopmi npubyTKy R 010 nanepy 3 (pikCOBaHUM BiJICOTKOM.

[IpoTre mpu 3HAXOMKEHHI PO3B’A3KIB CUCTEMH 45 Heski Xs, MOXYTh OyTu
B1JI’ EMHUMHU.

B upomy Bumnaaxy:

1. abo BBaxarOTh, mo X; >0, I =1,7 i PO3B’SA3YIOTh JIaHY 3ajia4y METOJIOM
KBIpaTUIHOTO MPOTPaMyBaHHS,
2. abo He HaKJIAaJIalTh YMOBU HEBIJ €MHOCTI, BBAXKAIOTh, IO X; O3HAYAE,
0 BIAMOBIIHI IIHHI Manepu HEOOX1HO MpOoJaTH Ha TEpMiH O€3 MOKPUTTS, TOOTO
IpH iX BIICYTHOCTI Y TIPOJIABISl HAa Yac mpojaxy. Lle rpa Ha moHWKEHHS
B 3aranpHOMYy BUIUISIAI 3a7aya MO0 ONTHMAJILHOTO IHBECTYBaHHS B IlIHHI

nanepu JI0NycKae siK MO3UKY, TaK 1 HaJJaHHS KPEJIUTIB.

[To3uka — 301bIITy€E pecypcu IJisi 1HBECTYBAaHHS a KPEIUT — IHBECTYBAHHS i1
(bikcoBaHUM BiJICOTOK.

Jl7is CTIpOIieHHS! BBaXKAIOTh, 110 1 KPEOUT 1 MO3UKA 3AIMCHIOETHCS 32 TUM K€
B1ICOTKOM Rp

[Ipunyctrmo, 110 IHBECTOP BUPIIIMB BKJIACTH YACTUHY CBOiX 3aCO0IB Y EBHUIA
noptdensb E 1 kpiMm 11bOro HaIaTH KPEAUT, YK B3ATU B OOpr mif (HiKCOBaHUHN BiJICOTOK
Re

[Ipoananizyemo:

Hexait x — yacTka BiJ MO3MYKOBOTO KariTaily, KOTPY 1HBECTOpP PO3MICTH Y
Burisial noprdens E. (X moxe 6yt 1 > 1, TOOTO KOPUCTYIOTHCS MO3UUYKOI0), Tl (1

— X) — 9acTKa 3aco0iB pO3MIMIeHHX 7] (iIKCOBAHHM BiJCOTOK.
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Toni cmoxiBana HOpMma mNpuOYTKY BiJ KOMOIHAIId 3 MO3UYKOBO-KPEAUTHOIO

omeparri€ro Oyje BU3HAUYCHA!

m, =(-x)R, +xm, 48
1
PU3HK c=((1-x) 0o, +x’c, +2x(1-x)0 )2, ne 49
or=0,10mke 0y =0,100T0 O, = XO,; pU3KK NOPTPEns 50
Tomi x=0,/0; a CroiBaHUM MPHOYTOK:

o, ©
m,=R,(1-—")+—m,

m =R, ——£"F g 51

11e € PIBHSAHHS MPSAMOi 1 HA3UBAETHCS AIHIEI0 PUHKY KANIMALiE 1 XapaKTepU3ye

nopTdeni, Tak 13 HIHHUX ManepiB 0OMEXKEHUX PUZUKOM.

Kouu BiICYyTHS IO3UKOBO-KpEIUTHA onepalis, To X = 1, m,= mg, 1 6,=C¢
touka E nexuts Ha MN (MokHa epeKTUBHUX MOPTQEiB) 1 JOTUUHIN A0 1i€i KPUBOT
npsmiit RiE.

TtoukaE (o, ,m, ) — HA3UBAETHCS PUHKOBUM MOPTQETEM.

Ha xowm0inamii ¢inancoBoro mnoptdens E 13 MO3MUKOBO-KPEIUTHUMHU

orepauisMu 3 GiKCOBAaHUMH BIJICOTKAMHU B3J0BXK IIPAMOI y IIPOCTOPi o, —m,, .

Binpizok RgE BinoOpakae pilieHHs 1HBECTyBaTH MEBHY YaCTKY BJIACHUX 3ac001B B
noptdens E, a iHITy yacTKy BIJAAaTH y BUTJIAMl MO3WYKHU Mif (IKCOBAaHUHN BiJICOTOK
R. B3nosx [EK] po3ramioBani pimeHHs 11010 MO3UYKU JTOJJATKOBHX 3ac00iB, a BECh

CyMapHHU KamiTal IHBECTyeTbcs B mopTdens E.

[puknazn. 4.5.1. Hopma npuOyTky 0e3pu3uKOBUX I[IHHUX TanepiB ckiamgae 15%,

cnoaiBaHa Hopma npuOyTky puHkoBoro mnoptdeinst 40%, BiH OOTIKEHUN PU3ZUKOM
b

o, =5% . BUsHauuTH crnojiBany HOpMy NpUOYTKY 1HBECTOpPA MPH PI3HUX 3HAUCHHSIX

PHU3HKY.
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o, =0%

o, =4%

o, =10%

mp =15+
mp =35
mp = 6J.

40-15
op
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5. Bukopucranss, Teopii rpy Ta CTATUCTUYHHUX PillIeHb /10

MO/IEJTIOBAHHS PU3UKY
5.1. MoaeoBaHHS €EKOHOMIYHOI'0 PU3UKY
Curyanis TpUHHATTS PIIIEHHS B YMOBaX HEBU3HAYEHOCTI Ta IMOPOHKEHOTO
HEI0 PU3HUKY Iependayae HasBHICTh TPHOX CIEMEHTIB:
1. KonnenryanbHoi iHpOpMaIIHHOT MOJIE;
2. InentudikoBanoi iHGoOpMaIIiitHOT cUTyaIlli;
3. Kpurepiro (uu cucTeMu KpUTEPIiB) IPUUHSITTS PIIICHHS.

OaHuM 3 MIAXONIB € KOHLEMIis Ha 0a3l 3aCTOCYBaHHS TEOPETUKO-IrPOBOI
MOJIeI.

[Tig Teopiero irop po3yMilOTH TEOPI0 MaTEeMaTHUYHUX MOJIEIEeH Ta METO/IB
OPUIHATTS palliOHaJbHUX PILIEHb 32 YMOB KOH(DJIIKTY Ta HEBU3HAYEHOCTI.

KoHn(mikTH1 curyanii XxapakTepHU3yrOTbCS HAsBHICTIO JEKUIBKOX CyO’ €KTIB, IO
MarOTh PI3HI Il AJle BaXJIMBO MaM’siTaTd, 110 MiJ yac BUOOPY pIllICHHS 3a YMOB
HEBU3HAYEHOCTI HEMOXKJIMBO YHUKHYTH I€BHOrO0 CyO’€KTHUBI3MYy Ta €JIEMEHTa
PUBHKY.

[IpenmMeroM Teopii pilieHb 3a yMOB PHU3UKY € JIOCHIJKEHHS 3aKOHIB
NEPETBOPEHHS amnpiopHOi Ta amocrepiopHoi iHdopmalli mpo crtaH o0’ekTra Ta
CEpelIOBHUIIA B KUIbKICHI XapaKTEPUCTUKH 1H(HOpMAITii KepyBaHHS.

[[Iupuko BiIOMOIO MOJEIUTI0 MPUUHSTTS PIIIEHh 32 YMOB HEBU3HAYEHOCTI €
CTAaTUCTUYHA MOJETb. 3TITHO 3 KOHIEMIEI0 Teopii irop BHU3HAYaIOTh OCHOBHI
€JIEMEHTH MPUNHATTS PillieHb HEBU3HAYCHOCTI Ta PU3UKY.

3rifHO 3 KOHIEMINEl0 Teopii TpU CUTyaliss NPUHAHATTS  pIlICHHS
XapaKTepHU3y€ThCsS MHOKUHOIO {X;60; F} e
X — MHOKMHA PIllIeHb (CTpaTeriii) cy0’exTa kepyBaHHs (1-T0 TpaBIis)
0— MHOXHWHA CTaHiB (cTparteriil) ekoHomiuHoro cepenosuiia (EC) (2-ro
TpaBIIs).
F={f(x,0)xeX;0c6} - dyukuionan ouinroBanus (PO), BuU3HAYECHHI Ha
MHOXHHI X x 6,1 ¢-1is f(x,0) - g-uig Burpanry 1-ro rpasus (cy6’ekTa KepyBaHHS).
ITin exonomiunum cepenouiieM (EC) Hanmani OyaeMo po3yMITH CYKYHHICTh
HEBU3HAYEHUX YMHHHUKIB (y TOMY YHCIl ¥ EKOHOMIYHHX), Kl BIUIMBAIOTh Ha
e(DEKTUBHICTD PIIICHHS, 110 TPUHMAETHCS.
VY auckperHomy Bunajaky EC sBisie co0010 MOBHY IpyIly B3a€MOBUKIIOUAIOUNX
Ta B3a€EMOJIOTIOBHIOIOUMX BUTIAKOBUX TOJIIN:
0=1{6:0,;--6,} 0=6+6,+--+0,
P(0)=P(6,+0,+-+6,)=P(6)+P(6,)+-+P(0,)=
=p+pyteotp, =1
Curyanis NpuiHATTA PIlIEHb XapaKTEPU3YETHCS MATPUIICIO, €JIEMEHTH KOTPO1
€ fiy - KUIBKICHI OI[IHKM IPUHHATOrO pilleHHA X; € X 3a yMOBH, IO CEpPENOBHIIC
3HaXOJIUThCA y CTaHl 6.
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x(fu - Sy S

F=x|fu = fo = fu

X\ S v S o

ne F Ha3B. QyHKIIIOHATIOM OIiHIOBAHHS.

Ilpuxnao 1.

@OpyKTOBHI quiIep CKYINOBYye y ceyissH ManuHy 1o 10$ 3a xomwk i mpomae y
micTi o 208. [Ipotsrom koxxHOTO 3 40 AHIB ,,MATMHOBOTO CE30HY  BiH MPOJAB Pi3HY
KUIBKICTh KOIUKIB. [le 00yMOBIEHO BHMAJKOBICTIO MOMUTY Ha 1ei ToBap. Jlwmmep
MTOMITHUB, IO TMOMUT 00CATOM 3 KOIIUKU CIIOCTEPIraBcs 5 MHIB; 4 KOMHWKIB — 7 AHIB, 5
— 15 guiB, 6 — 11 nHiB, 7 — 2 gui. [Ipo6nema, 110 BUHUKIIA Y AIsUIBHOCTI qUjepa, - 1e
ONTHUMaJIbHUM (3 TO3ULII OTPUMAaHHS MPUOYTKY) BUOIP KUIBKOCTI KOILIHMKIB, SIKI BIH
MTOBUHEH 3aKyIOBYBATH IIOJTHS.

Poss’azyeanna: Jlns BupimeHHs MpoOieMu, IO TMOCTana Tepen AUJIepoM,
nonepeaHb0 MoOyayemMo (QYHKIIIOHAN OIlIHIOBaHHSA. A TOMYy B SIKOCTI MHOXXHHHU
pimieHb (mpoekTiB) X BuOHMpaeMoO 0OCSIT OJHOPA30BOI 3aKyMiBIlI MajJWHU (YUCIIO
KOINTIB), B SKOCTI E€KOHOMIYHOI'O CEpEOBUINAH— TIOMUT Ha IO MPOAYKIIIIO.
OdyeBuHO, IO JWIEPY HEAOIIIBLHO KYIyBaTH MEHIIE HIXK TpU W OUIbIIe, HDK CIM
KOINMKIB, & TOMY X ={x,,x,,X,,X,,X;,}, J€ X; — PIIEHHs IIPO 3aKyIKy i+2 KOIIHMKIB
ManuHM, i=1,5 . OueBMaHO, MO MHOKHMHA cTaHiB EC (IONHUT) TeX CKIAAaeThes 3
II’ATU €JIEMENTIB: 0 = {0,,6,,6,,0,,0,}, ne O, - TONHUT Ha i +2 KOUIMKA MaJHHH, i =1,5.

[ToGynoBy dyukiioHany omiHoBaHHS (PO) 3a1liCHUIMO Ha OCHOBI TaKHX
MIpKyBaHb. SIKIIO quiiep mpuadae Ha OJUH KOIIMK MajJuHU OUIbIIe, HK MPOJAAE, TO
Ha 1[bOMY BiH BTpaTuTh 10$, OCKUTbKM Bepe/UIMBHIA MOKYIEIh HE Oyle KyIyBaTh
,,BUOpAIIHIO” MamuHy. SIKIIO X BIH MpuUa0a€ HA OJMH KOIIMK MEHIIE, TO HIYOTO HE
BTPATUTh, OCKUIBKH BCl 30UTKH OyayTh BiAMIKOAOBaHI. OgHAK BiH MIr OM OTpUMAaTH
OlumbIe, SKOM MaB Ie OJWH KoMK MayimHu. Lleit mpuOyrok cranoBuB Ou 108.
3HauUUTh JOWUJIEp HE BHUKOPUCTAB YC1 CBOI MOXJIMBOCTI. BIAMOBIOHI pO3paxyHKH
3aHOCHMO B TaOJIHIIIO.

Tabmuus BigoOpaxae (PO) 3HaueHHA NPUOYTKIB, SIKI JUJIEP MOXKE OTPUMATH
IpU PI3HUX BapiaHTaX 3aKylKHA TOBapy 1 MOMUTOM Ha Hboro. Hampuxnaxa, yucio 40
Ha IEepeTHHl psJKa X4 Ta CTOBMYMKA ¢, MOKa3ye 3HA4YEeHHs NpUOYTKYy Auiepa 3a

YMOBH, 1110 BiH TIpu10aB 6 KOIIWKIB MaJIMHU, & MOMUT — 5 KOIIHUKIB. 3HAYHUTH 13 1T’ SITH

KOIIUKIB MpUOyTOK nuiepa — 50$, a mocTuil KOMIMK MpuHEce 30MTOK BEITHMYHUHOIO
10$, To6T0 40=50-10
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Taomunsl.

Pimenns Cranu EC (1monut B KOIIMKAX)
(k-CTh 0, 0, 0; 04 05
BAKYILIICHUX (3 (4 (5 (6 (7
KOIIMKIB) KOLIMKY KOIIMKH JKOUIMKH JKOIIMKH JKOLITHKH)
X 30 30 30 30 30
(3
KOIITUKH)
X2 20 40 40 40 40
(4
KOIILIUKH)
X3 10 30 50 50 50
(5
KOIIIMKH)
X4 0 20 40 60 60
(6
KOIITUKH)
Xs -10 10 30 50 70
(7xormmk
")

VY skocti posnoaity WMoBipHOCTI cTaHiB EC MOXKHA BUKOPHUCTATH BiAIMOBIIHI
BITHOCHI 4YaCTOTH HACTAaHHS [IMX BUITAIKOBUX ITOIIN:
5 7
=P(0=6)=—=0,125, p, =—=0,175,
P ( 1) 40 Ds 20

D :%20,375, )2 :%20,275, Ds :410:0,05,
[logo mpUiHSATTS PIlICHHS, TO BOHO MOXe OyTH 3/IICHEHUM JUJIEPOM Ha 0a3i
OJTHOTO 3 KPUTEP1iB ONTUMAIBHOCTI, SIKI OyIyTh PO3TISHYTI 3T0I0M.
BBakaroTp, 1110 (hyHKIIIOHAJ OL[IHIOBAHHS F Ma€ MO3UTUBHUMN THTPEAIEHT, SKIIO

HAMararThCs TOCATHYTH max{ fi }
x eX :

JIJis MX BUMAJKIB 3alUCYIOTh F =F" = {f,q.*}. JIJ1si HeraTUBHOTO 1HTPEJIEHTA,

SIKIIO HAMAararTbCs JOCITHYTH mi}(l{ f,g.}, BIJIMOBIHO 3aMUCYIOTh F = F~ = {fk]‘}
X, €

Busnauennss (¢QyHKIIOHATYy OIIHIOBaHHA y ¢opMmMi F=F", s§K TpaBUio,
BUKOPHUCTOBYETHCA IJIS1 ONTHMI3allii KaTeropii KOPUCHOCTI, BUTpaIy, €(peKTUBHOCTI,
IMOBIPHOCT1 JOCSITHEHHS LIUTbOBUX MOJIN TOU[0. Y QopMi F =F~ - BUKOPUCTOBYIOTb
JUTSL OITUMI13aI1li 30MTKIB, pU3UKY TOIIO.

OyHKII pU3UKY BHU3HAYAETHCS SK JIIHIHE MNEPEeTBOPEHHS IO3UTUBHO UM
HEraTUBHO 3aiaHoro iHrpenieHtTa @O 10 BIAHOCHUX OJMHUIL BUMIpIOBaHHsS. Take
NEPETBOPEHHS BCTAHOBIIOE MOPsIOK BITIKY PO aist koxxHoro crainy EC

ans F=F", Kolu MalTh 3a(iKCOBAaHUN CTaH €KOHOMIYHOTO CEpeJIOBHINA
0, € 0, 3HaXOIATh BEIINYNHY

, =r£1€a)1(xﬁg.+; j=Ln; k=Lm
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1 QYHKIIIS pU3HKY BU3HAYAETHCS Y BUTIISAI
N
ry =1, (x) =1~ £

1) nna F =F~ npu GiKCOBaHOMY 6, € 6 3HAXOAATH

l. =minf. ; j=Ln; k=1m

xeX

1 QyHKILIISI pU3UKY BU3HAUAETHCA K

ty = _,()fk, l,j=ln; k
%,

Y IMCKpETHOMY BHUNAJKY, KO X ={x, x,..

Ta Q {0, O ... O}, Y
saxocTi @O MOX)HA BUKOPUCTOBYBATH MATPUIIIO PU3UKY:
R:{rkj(xk;ﬁj);kzl,m;jzl,n;}

Bona mae 3Mory OIIIHUTH KUJIBKICHO BIJMIHHI pIIIEHHS Ta BCTaHOBUTH,
HACKUIbKHM BHUT1IHO PEali3ylOThCSl B HUX ICHYIOU1 MOXJIMBOCTI JIOCATHEHHS YCITIXY 3a
HAsSIBHOCTI PU3UKY. A TOMY il MOXHa Ha3BaTH TAKOXX MATPHUIICI0 HEBUKOPUCTAHUX
MOYJIMBOCTEHN.

Ilpuknao 2.
s @O, orpumaHoro y npukiafi 1 moOyayBaTH MaTPHII0 HEBUKOPHCTAHUX

MO>KJIMBOCTCH.

Poseé’sazanns:

Tak sax @O, oTpumaHOro y mpukianai 2 BimoOpakae MpUOYTKH (PYKTOBOTO
auiepa, TO BIH Mae MO3UTHUBHUN 1HrpaI[1€HT (F Fr).

Ockinbky, [,(6,)=max{30;20;10;0;~10} =30, TO OTPUMYEMO:
"=l —£,=30-30=0, 7,=30-20=10,

J

r, =30-10=20, r,=30-0=30, r,=30—(-10)=40

Bpaxosyroun, 1m0

|
1,(0,)=40——"—, 1,(8,)=50, 1,(6,)=60, 1,(65)=70

r!(n—r).

3a JOTIOMOT'0I0 aHAJIOTTYHUX MEPETBOPEHDb OTPUMYEMO PEILTY CTOBMIIIB MAaTPHIl R
6 0, 6, 0, 6

x (0 10 20 30 40

x| 10 0 10 20 30

R=R =[x;/20 10 0 10 20

x,/30 20 10 0O 10

x\40 30 20 10 O

Enement r, =20 wmarpuui R BKa3zye Ha Te, IO JUJIEP 4Yepe3 HEMpaBUIIbHE
BU3HAYCHHS TOMHUTY Ha ManuHy Henorpumas 20$ (momut ¢, craHOBUB 6 KOIIWKIB, a
3aKyILUIEHO OYyJI0 TiIbKU 4 KOIIUKH (x,)). Y CBOIO uepry, eJeMenT r, =10 BKasye Ha
Te, MO0 JWIEp HEMPaBUILHO CIPOTHO3YBAaB CHTYyaIlil0 1 3a3HaB 30uTKiB B 108,
OCKIJIbKM OJMH KOIIIMK MAJIMHU MOMY HE BAAJIOCS ITPOJIATH.
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SIKicTh pilIeHHs, SKe MPUIMAETHCS, a TaKOX METOAMKA MOro MpPUHHATTS,
3aneXathb BiJl CTyIEHs 1H(HOPMOBAHOCTI Cy0’ €KTa KepyBaHHI.

[lin iHpopMamiitHOO cutyamiero  (IC) 3 morasgy cyO’ekTa KepyBaHHS
(3aJIe5KHO B1J CTYIEHs MOro iHGOPMOBAHOCT1) PO3YMIIOTh NMEBHUM CTYMiHb I'pajalii
HEBU3HAYEHOCTI BUOOPY CEPENOBUILEM CBOIX CTAHIB Y MOMEHT MPUIHATTS PIILICHHS.

Knacudikatop iHGopmariiiHuX CUTyaliid, MOB’S3aHUX 3 HEBU3HAYEHICTIO
CEpEeIOBUILA, MOYKHA MO0y IyBaTU TAKUM YHMHOM:

I, - nepma /C. XapakTepu3yeTbcs 3aJaHUM 3aKOHOM PO3MOJLIY anpiOpHUX

IMOBIPHOCTEH Ha eJleMEHTaxX MHOKUH @ (ocTaTHs 3a 00csToM iH(opmartis);

I,- npyra IC. XapakTepu3yeTbcs 3alaHUM 3aKOHOM PO3MOJALTYy IMOBIPHOCTEH 3
TOYHICTIO JI0 HEBIJIOMHX IMapaMeTpiB (J0CcTaTHS 3a 00csAaroM iHpopMalris);

I, - tpersa IC. XapakTepu3yeTbCsl 3a/laHOI0 CHCTEMOI0 (JIIHIMHUX 4Yd He

JIHIMHUX) CIIBBIJHOIIEHbh HAa KOMIIOHEHTaX alplOpHOTO PO3MOJAUTY WMOBIpHOCTEH
ctaHiB EC (06csr iHdopmarii npo £C HenocTaTHIN);

I, - getBepta [C. XapakTepu3yeTbcs HEBIJOMUM DPO3MOALIOM WMOBIPHOCTEH
Ha eieMeHTax MHOXHUH & (1Hdopmartis po EC BiACYTHA);

I, - wara [C. XapakTepu3yeTbCs AHTAroHICTUYHUMM 1HTepecamu EC y
npoiieci pUHHATT pimeHsb (o0car iHpopmartii po EC qoctaTHii);

I, - mocta IC. XapakTepusyeThCsl K MPOMDKHA Mk [, Ta I, ipu Bubopi EC
CBOIX CTaHiB.

Takum uyumHOM, HaBenmeHi 1HopMamiiiHI CcUTyalli €  TrI00aJIbHUMU
XapaKTEepUCTUKAaMU CTyNHEeHs HEeBU3HAueHOCTI craHiB EC 3 mormsaay cy0’ekra
KepYBaHHS.

[lix kpuTepieM NPUNUHATTA PILLIEHHS PO3YMIIOTh aITOPUTM, SIKM BU3HAYAE IS
KOKHOI CHTyallii IpUHAHATTA pimeHds {X;6;F} 1a IC enuHe ONTUMAlbHE DilllEHHS
x" € X a00 MHOXKHUHY TaKUX PO3B’SI3KIB X" < X .

Ilepma indopmaniitna curyauis (/,).

Kpurepiii baiteca abo kputepiit cepelHb03BaKEHOTO (CIOAIBAaHOTO) MPUOYTKY,
3aTpar, pu3uKy TOIIO.

3rinHo 3 kputepiem baileca y BuUmanky, Koiu F =F", ONTUMaJIbHUM
PIIICHHSIM x,, BBAXKAETHCS TakKe, /IS IKOTO MaTEMaTHYHE CTOJIBaHHS BIIOBITHOTO

BEKTOpA OI[IHIOBAHHS JOCSTa€ HaWOLIBIIOTO MOKJIMBOTO 3HAYE€HHS, TOOTO x,,
3HaXOJIATh, BUXOJISIYU 3 YMOBHU:
X, 1B (xk0 :P) = maxF " (x; : P) = maxM (F+)= max[z P,-f/:]

xeX ’

x,eX x eX

SIkio % F = F~,T0 ONTUMAJIbHE PIllICHHS BU3HAYAETHLCS, BUXOISIYH 3 YMOBH
X, B (XkO,P) =minF (x,,P)= minM(F_) = min[ijfk_]
X eX xeX xpeX J

[Ipukinan 3.
Buxoasun 3 ymoBu 3amaui mpo ¢pykToBoro auiepa (mpukiaan 1), 3HalTH

pillIeHHSI, SIKE € ONTUMAJIBHAM 3 TI03UIlli kputepito baiieca.
Posé’sazanns: Posnogin imoBipHOCTI cTaHiB EC OyB yCTaHOBIEHHM i yac
pO3B’sa3aHHs npukinaxy 2: P ={0,125;0,175;0,375;0.275;0,05}.
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3naxonuMo ouinku baifeca ass BiAMOBIAHUX PIllICHb:
B} =B*(x,,P)= M(F")=30-0,125+30-0,175+
+30-0,375+30-0,275+30-0,05 =30
B} = B'(x,,P)= M(Fy)=375

Ockinbku @O Mae MO3UTUBHUM IHTpaJileHT (F =F"), TO 3 ypaxyBaHHSIM TOTO,
11(0) max{BI+ ;By; By; B ; B: ;}= 41,5= B . OnTUMaJIbHANA JUTsI TUJIepa 3TITHO 3 KPUTEPIEM
baiieca € pileHHs x; — 3aKynKa 5 KOIIUKIB MaJTUHHU.

Axmo x Temep B skocti @O BUKOPUCTATH MATPHUII0 HEBUKOPUCTAHUX
MoxIMBOCTEN R (pukian 3), To oTpuMaemMo  baileCiBChbKi pU3UKH JUIsl BIATIOBITHUX
pilIEeHb:

B =B (x,P)=M(R )=0-0,125+10-0,175+

+20-0,375+30-0,275+40-0,05=19,5

B, =B (x,,P)=M(R;)=12

B; =B (x,,P)=M(R;)=8

B; =B (x,,P)=M(R;)=115

B; =B (x;,P)=M(R;)=20,5

Ockinbku  (PYHKITIOHAT OIIHIOBaHHA R=R Ma€ HEraTUBHUN 1HTPATIEHT,
min{B{; B;; B;; B,; B;; } =8=B, TO (K 1 panime) poOUMO, BHUCHOBOK MPO
ONTUMAJILHICTh PIIICHHS X; (Ha 1e¥ pa3 — 3 1mo3uilii balieciBCbKOro pusuky).

Jpyra ingpopmauiitna curyauis (7).

3rigHo 3 Ki1acugiKaTOpoM ISl CUTYyallls XapaKTepU3yeTbCs 3aJaHUM 3aKOHOM
PO3MOITYy WMOBIPHOCTEH 3 HEBIIOMUMH TlapameTpamu. [Ipu HasBHOCTI JOCTAaTHHOT
3a 00CSTOM CTAaTUCTUYHOI 1H(OpMAIIlii 3AIHCHIOETHCS OIlIHKA MapaMeTpiB PO3IMOJILTY.
[Ticnst pOro BCTAHOBIIOETHCA PO3MOALN WMOBIpHOCTeH ctaHiB EC. Jlna OIIHKH
nmapaMeTpiB 3aKOHY pPO3MOAUTYy MOXHA CKOPHUCTATHCHh BIJNMOBIIHUMH METOJAMH,
HANPUKJIaJd, METOJOM  HAaWMEHINWX  KBajgpaTiB, METOAOM  MaKCHUMAaJbHOI
PaBIOMOI0HOCTI TOLIO.

[Ticast Toro, sIK yTOYHEHI 3HAYEHHS MapaMeTpiB, IO XapaKTePU3YIOTh 3aKOH
PO3MOLTY, 3A1MCHIOETHCS OIIHKA BIATMIOBIAHUX HMOBIPHOCTEH.

Tpers indpopmaniitna curyauis (7).

Jia wiei /C xapakTepHUM € Te, IO anpiopi 3aKOH pO3MOALLY WMOBIpHOCTEHN
craniB EC HeBIJIOMHH, aje BI1AOMI J€sKlI JIHIAHI CIIBBIJHOIIEHHS Ha MOro
KOMIIOHeHTaX. Ha mpakTuIiil mjisi OIIHKKM 3HAa4eHb WMOBIpHOCTEH (OymeMo ix
IO3HAYaTH Ha BiAMIHY BiJ TOYHHMX 3HA4€Hb, 49€PE3 p,; j=ln ) Ipu 3po0IEeHHX

NEBHOTO PALY JAOMYLIEHHSIX MO0 AampiOpHOrO pPO3MOALTY, MAiOTh UIMPOKE
BUKOpHUCTaHHA (popmynu DimbepHa.
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Ha ocHoBi BepOanbHOi (4M cTATUCTHYHOI) 1H(OpMAIl 3A1MCHIOETECA CYTO
SKICHE BioOpakeHHs mpiopuTeTy moao cTaHiB EC. SAkio 11 KOKHUX JTBOX CTaHIB
0, Ta 6, € miactaBu BBakatu, Wo 6, >0, (um 6, >0, ) s,k=1,n, TO MOXKHA
noOyTyBaTH pan IPIOPUTETIB 110 hi () BCIX CTaHIB EC
RI:[QI; 0, ... [49,/, QJHJ 49] e 6, - CTaH 3 HaWBUIIMM MplopuTreToM (3
HaOUTBIIOT IMOBIPHICTIO HACTAHHA); 6, - 3 HAMHIDKYUM (3 HAMMEHIIIOI0 IMOBIPHICTIO

HACTAaHHA); BHYTPIIIHIMHU KBaJPaTHUMU AyKKaMHu Y (hOpMyITi BiI3HaU€H1 piBHO3ZHAUHI
cTanu 6, ~ 6, (3 OZIHAKOBUMHU WMOBIPHOCTAMHU HACTaHHA p, = p,,,). OTKe, 3riaHO 3

noOyJ0BaHUM PSIIOM MPIOPUTETIB p, > p,, >++-> p, (TOBOPATH TAKOXK, 110 MA€E MICLE
IpOCTE JIiHIIHE CMiBBIHOIICHHS BHOPAAKOBAHOCTI). [ns nanoi cutyamii dimbepH
BUCYHYB TINOTE3y, IO Uil MPaKTUYHUX AOCHIIKEHb 1HOAI JOCTAaTHHO JE€TalbHO
BMOpATH OLIHKU p, anpiopHUX UMOBIPHOCTEH p, y BUIJIAAL CHAAHOI apU(PMETHIHOI

mporpecii, 1 TIOKa3aB, MmO 1X MOXHa oOuucaOBaTH 3a  (POPMYIIOHO:
R 2(n - +1)
P(9=Hlj)=plj ~py=————— (%)

n(n+1)

[Tpuxnan 4.

Buxonsuu 3 ymoBu 3amaui nmpo ppykroBoro nuiepa (nmpukiaja 1.) modymyBaTu
pPAI TPIOPUTETIB MIOJ0 TOMWTY, OI[IHUTH BIAMOBITHI WMOBIPHOCTI 1 3TiAHO 3
kputepiem baiieca mpUHATH oNTUMalIbHE PIIICHHS.

Po3zs’azanus:

Buxoasuu 3 HasBHUX y AuWiiepa CTaTUCTUYHUX AAaHMX (LIBUJIIE BChOIO —
HEJOCTaTHIX 3a o00cAroM) OyayeMo psJ TMPIOPUTETIB IIOJO0 YaCTOTU TMOMUTY
(KITBKOCTI KOIWIMKIB): RI={5; 6; 4; 3; 7}={6,; 6,;6, ;6, ;6, ; } T00TO i;=3; i,=4;
2(n— J +1)

i5=2; i;=1; is=5 Toxi 3rigHO 3 popmynoio (*) P-(0=6,)=p,~p, = ar )

pu n =5

2(5-1+1) 1 5

p”lzwzfﬁ
- 2(5-2+1) 4
OTpI/IMy€MOZ DPin = W = E
3 2 1
T T Pis= 15

BukopHcTOBYIOUM OTpUMaHI OIIHKK HMOBIPHOCTEH, TPUXOAMMO JI0 HACTYITHUX
oI1HOK baiieca:

B ~B (x;p ):30-3+30-i+30-i+30-i+30-i:30
15 15 715 15 15

B, z20-£+40-i+40.i+40-i+40-L— 700 =37,33
15 15 15 15 15 15

B; z10~£+30~i+50~i+50-i+50-i=40,66
15 15 15 15 15

Bl ~37,33
B! ~28,66
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OTtxe, 3rigHO 3 KpuTepieM baifeca onTuManbHUM € pilIeHHA X3 (3aKymka 5
KOIITNKIB MQJIMHH).

YerBepra indopmaniiina curyauist (1,).

Jlst wiei /C xapakTepHUM € TTIOBHE HE3HAHHS 3aKOHY PO3MOJILTY WUMOBIPHOCTEHM
ctaniB EC, a Tomy BHOIp pO3MNOJLTy MOBUHEH 0a3yBaTHCh Ha MEBHHUX JOMYIIEHUX
(rimoTre3ax).

VY SKOCT1 OAHOTO 3 TAKUX AOIMYIIEHh MOKHA BUKOpUCTATU NpuHLUI bepuymi -
Jlanmaca (mpuUHUMI HEAOCTATHIX TIJACTaB), 3TAHO 3 SKUM MOXJIHWBI CTaHU
€KOHOMIYHOT'O CEepeJOBUINA PO3MIIAAIOTECS SK PIBHO WMOBIPHI BHUIAJIKOBI TOAII,
SKIIO BIICYTHS 1H(OpMAIIisS TPO YMOBH, 3a SIKMX KOXKEH CTaH MOKE BiIOyTHCS.

Kpurepiit bepuyimni - Jlamnaca rpyHTyeThCsl Ha 3aCTOCyBaHHI kputepito baiieca
Ta MPUHIMII HEJAOCTATHIX MIJCTaB JJIsl OJIEp>KaHHS OI[IHOK arpiOpHUX IMOBIPHOCTEH.
3riZiHO 3 UM KPUTEPIEM Y BUIAJKY, KOJH F = F*, ONTUMAJIbHUM € PIIIICHHS:

X, B (xk0 ;]3) =max B" (x,; p),

. 1
):[eB xk p ka, —{ ,...,—}.

n

AHanorquo, OyIy€eTbCsl KpUTEPIN Yy BUMAAKY, KOJM (DPYHKI[IOHAJI OL[IHIOBAHHS
Ma€ HeraTUBHUM 1HrpedieHT (F = F ).

Ilpuknan 5.

Buxonsuu 3 ymoBu 3amaui npo (GpykroBoro nuiepa (mpukiaa 1), a Takox 3
TOTO, 1110 AWJIECPY BijjoMa JIMIIE TPUBATICTh ,,MaJTUHOBOTO” ce30HYy (40 mHIB) 1 Te, 110
NOMUT Ha MaJMHY MOK€ CTaHOBUTHU Bif 3 10 7 KOUIMKIB, IPUUHATH ONTHMAaJIbHE
pIIIICHHS.

Po36’azysanns. 3rigno 3 kpurepiem bepuyni —Jlamiaca oTpumyemo:

- 1
p1:p2:p3:p4:p5:g

B =B (x:p, )=(30+30+30+30+30)~ ="

1_10_5
5 5
BQ:(20+40+40+40+40)%:36

B :(10+30+50+50+50)%:38

B =1801 =36
5

B =1501 =30
5

OTxe, pillieHHST Ma€e BU: X, (5 KOMIUKIB) 200 x; (6 KOIIMKIB).

I’saTa indopmaniiina curyauis (/s).

s IC xapakTepusyeTbcsi aHTaroHictuuHuMu iHTepecamu EC mono cy6’ekra
KEpPYBAaHHSA B MPOLIEC] TPUUHATTS PIlLICHb.

»llacuBne” EC xapakrepusytoTh iHGOpMaliitHi cutyauii /;, I,, I3, I, OCKIIbKH
3TIHO 70 HaBeJleHoi Buie kiacudikamii ctanu EC B momi nux iHQopMariiHux
CUTyalllil peam3yloTbCd BIAMOBIAHO J0 3aJaHOTO YW TIMOTETUYHOTO 3aKOHY
PO3IOIITY HMOBIPHOCTEH.
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Ha Bimminy Bin ,,nacuBHOT0” EC [5 € aKTUBHUM €KOHOMIYHUM CEPEIOBHUIIEM,
K€ aKTHBHO MPOTHJIE€ JOCITHEHHIO MaKCUMajbHOI €(EeKTUBHOCTI pIlIeHb, SKi
npuiiMaroTbes cy0’eKToM KepyBaHHs. Lle nocsraeTbes UIIX0OM BUOOPY TaKUX CTaHIB,
AK1 3BOJSATH 1O MIHIMYMY €(DEKTUBHICTH MPOLECY YIPABIIHHS.

OCHOBHOIO CTpaTeri€r0 il CUCTEMHU KepyBaHHsA B [5; € 3a0e3neyeHHs co0i
rapaHTOBAaHUX DPIBHIB 3Ha4Y€Hb (HYHKI[IOHATY OIlIHIOBaHHS, TOOTO 3BEJCHHS PU3UKY
710 HYJISL.

Takum ymHOM, y cHTyarlii /5 HEBU3HAYEHICTh IIIKOM OOyMOBJIEHA THM, IIO
cy0’€KT KepyBaHHS HE 3HA€ B SIKOMY CTaHI NepedyBae €KOHOMIYHE CEpeOBHIIIE.
OnHak y TEOpETHUYHIN MoJeni CTYyMiHb HEBU3HAYEHOCTI 3MEHIIYETHCS B CHITY
MPUIYIIEHHS MPO aHTaroHICTUYHICTH eKOoHOMIuHOTO cepenosuina 10 CK (cy6’ekr
KEpyBaHHS).

Kpumepiti Barvoa.

Skmo F=F", T0 onTuMaibHe (OE3pH3HMKOBE) DIlICHHS X, BHOMpAaeThCs 3a

npuHIUnoM maxmin (MakcMminy). Cxema mpoliecy TNPUUHATTS ONTHUMAIBHOTO
pIlICHHS Ma€ BUJ: KOXXHOMY PIIIEHHIO x, € X IPUCBOIOIOTh K IOKAa3HUK MOro
rapaHTOBaHUM PIBEHb, SKUM BiAMOBIgae HaiimeHmii (3a cranoM EC) KoMmoHEHTI
BiIMOBIAHOrO BEKTOpA OWiHIOBAHHA F, ={f;\: -+ :f,|. 3rimHO 3 KpuTepiem Bambaa

ONTUMAJIBLHUM Oy/i€ PIIIeHHS:

X ﬂ —maxfk =max min f-
x,eX 6;€0

+ o +
ne i =ipin

Jlnst Bumanky F=F~ oONTUMajbHE pPIMIEHHS 3HAXOAUMO 3TiAHO 10

MPUHIIAIIOM minmax (MIHIMaKCy), a came
X fk —mlnfk =minmax f,
xneX 0;e0

e f =max f.
ne J 0,¢0 f"f

Bapro 3a3naumti, mo kputepii Banpga Mae mepeBary uepe3 CBOIO
KOHCEPBATUBHICTh, TOOTO € OE3pHU3MKOBUM JJIA CUTYyallld, y SKUX HEIOIIHHO
PU3HKYBaTH.

[puknag 6. Buxonsuu 3 ymoBH 3aaadi po GpykroBoro auiepa (mpukiafg 1),
3HAUTH TapaHTOBAaHUW piBEHb MPUOYTKY AWJIepa 1 CTpaTeriio, sSka rapaHTye Ieu
npuOyTOK.

Po3zé’azysanns. 1ini, oOyMOBIIeHI B yMOBI 3a/1adi, TApaHTOBAHO JOCSTAIOTHCS
IpyU BUKOPHUCTAaHHI KpuTepito Banbna, sk KpUTepio onTHUManbHOCTI. BpaxoByrouw,
o F =F", OTpUMYEMO:

/" =min £,/ = min(30;30;30;30;30) = 30
)

f5" =min (20;40;40;40;40) = 20
=10

fi =0

fir=-10.
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OCKIJIBKM ~ max f,; =max (30;20;10;0;—10)=30, TO TapaHTOBaHUH piBEHb
npuOyTKy AuIepa CTAaHOBUTh BeldnMuuHa f,,=30$. Llell pesynbrar mocsaracrbes
NPUUHATTSM PIlIEHHS x,, = X, (3 KOIIMKN).

Kpumepii minimansnozo puzuxy Cegioorca.

Ileit kpurepiit 3ampornoHoBanuit y 1951 pomi. Bin € ogHuM 13 OCHOBHUX
KpUTEpIiB, KU BIAMOBIJAa€ MPUHUIUNOBI minimax. [104aTKOBUM MOMEHTOM IS
BUKOpUCTaHHs KpuTepito CeBimka € mepexia Bif (yHKI[IOHATY OLIHIOBaHHS F~ 10
Mmatpuili pu3uky R. Toxai 3a CeBipkeM ONTUMAIBLHUM CJIiJT BBAYKATH PIIICHHS BUIY:

X, 7, =minmaxrz,. .
k0 = Tko xeX 0;e0 ki

[puknan 7. Buxonsuu 3 ymMoBHU 3a7adi po GpyKTOBOro awiepa (mpukian 2)
3HAUTH MIHIMQJIbHUI piBEHb 30WUTKIB, TOB’SI3aHUX 3 HEBUKOPUCTAHHSIM CBOIX
MO>KJIMBOCTEH, a TAKOXK CTPATETito, 10 HOTo rapaHTye.

Po3z6’sa3yeanns. Byayemo MaTpuilo pu3nkKiB (mpukiafg 2):

0 10 20 30 40
10 0 10 20 30
r.=R =20 10 0 10 20
30 20 10 0 10
40 30 20 10 O
3actocoByeMo kputepii Banbna 10 modyoBaHO1 MaTpHIli:
7~ =maxr, =max(0;10;20;30;40) = 40,

9/69

Fy = maxr; = max (10;0;10;20;30) = 30,

7o=20, 7 =30, 7 =40.
Ockinbkn min 7, = min(40;30;20;30;40)=20, TO MiHIMalbHUH pPIBEHb 30MTKIB

xpeX
yepe3 HEBUKOPUCTAHHS CBOIX MOXJIMBOCTeW craHOBiIATh 20 §$. Ileir piBeHb
TapaHTOBAHHUM CTPATETIEIO X, (4 KOMUKM) 9H X3 (5 KOIIHKIB).

Ilocrta indopmauniiina curyauis (Zy).

JIns  1iei  cuTyarii BiacTHMBAa HASBHICTh YMHHHUKIB, $KI 3yMOBIIOIOTH
LIPOMiXKHY” oMk 1y, I, I3, Iy, Ta Is, moBeninky EC.

KnacnynuM npukiaagoM KpUTEpliB NPUUHSTTS KOMIPOMICHHUX PIllIeHb Y 1ol /g
€ kputepiii ['ypBina ta kpurepiii Xomxkeca — Jlemana.

Kpumepii ['ypsiya.

Kpurepii Banpna ta CeBimka NMEeCUMICTHYHI B TOMY CEHCi, IO 3 KOXXHHM
pILICHHSIM BOHU MOEIHYIOTh CTaH CEPEJOBMINA, IO MPU3BOAMUTH JI0 TAPAHTOBAHUX
(Oe3pU3MKOBUX) HACHIJKIB ISl MPUUHATTA Cy0 €KTOM KepyBaHHS pimeHHs. Jlis
MOJICTTIOBaHHSI TIOBEAIHKUA CEPEIOBUINA, SIKE BBAXKAETHCS HAMKpammm Jjs cy0’ekTa
yIpaBJIiHHS, ['ypBill MpOMOHYy€E BUKOPUCTOBYBATH 3BaXKEHY KOMOIHAIIIIO
HaKpaImoro Ta HaluTipIIoro.

Takuit migxin p0 BUOOPY PpIIIEHHS BIAOMUN SK KpPUTEpid MOKa3HUKA
necumizMy — ontumizmy. OcOONHBICTH LBOTO KPHUTEPI0O B TOMY, IO B HBOMY
nependavaeThCsl HETIOBHUIM aHTArOHI3M CepeIOBHINA, a JIUIIE YaCTKOBHIA.

78



3rigHo g0 kputepito ['ypBina ans Bumaaky F=F" oONTUMajIbHUM Oyjne
pIIICHHS:
Lt _ +
X, :G (xko,/l)—maxG (x, ),
ne G*(x;;4)=(1-2A)max f; + Amin f,7,A€[0;1]. Bennuuna G;, =G*(x,;4) Mae Ha3By A -
nokasuuka ['ypsina juist pimenss x, € X . BBaxaeTscst, 10 pillieHHs Xy Oyne OiabIn
NpiopUTeTHUM (TOOTO MPHUAATHIMIUM), HIX x (x, >x,) TOAl W TUIBKM TOJi, SKIIO
G*(x;4)>G"(x;;4). Bimznauumo, mo mpu A =1, G*(x,;4)=min f,/, TOOTO KpHUTEpiH
I'ypsina 30iraetbes 3 kputepiem Banpaa. [Ipu A=0, G*(x,;4)=max £, T0OTO € 301r 3
MaKCUMaJbHUM KpUTEpieM. Y TepuIioMy BHUMNAAKY BBa)Ka€MO, IO CEPEIOBHINE
MaKCHUMaJIbHO MPOTHIE LUIAM CyO’€KTa yHpaBiiHHS, a B JPYroMy HaBIAKH —
CepeJIOBHINE HAMKpaluM YMHOM CIpHUSE IUIAM yHpaBliHHA. B mepmiomy BuUmaaxy
(A=1) noBeninka EC mopiBHIOETHCS 3 ,,pO3YMHHUM CYIepHUKOM”, y npyromy(A=0) -
13 ,,30BCiM Oe3nmapHum’. OJIHAK, SIKIIO BBa)KAaTH, IO Il BUMAAKHA € KpalHIMH, TO
ICTUHHAa TIOBEJIHKAa cepeloBuIla Oyne 3HAXOAWTUCA MDK HuUMH. Bona Oyne
XapaKTePU3yBaTUCS BETMYMHOIO A € (0;1).
VY Bumnanky F =F, ONTUMAJIbLHUM € PIIICHHS:
x, G (xko,/l):minG* (x, ),
ne G (x,.4)=(1-A)min f,; + Amax £, A €[0;1].

Y 1poMy BUNAAKY x, >x, TOAI H TUIBKHM TOAI, AKIIO G~ (x;4)<G (x;4). Sk 1
paHile napameTp A Mo)KHa IHTEpPIIPETyBaTH K KOe(DilieHT HECXUIBHOCTI IO PU3UKY.
[Ilono BuGopy koedimienra Ae[0;1], TO 4iTKOI METOAMKU HOro OOpaHHs HE ICHYE.
Opnnak MOXHa 3aMpPOTIOHYBATH JEKIJIbKa BapiaHTIB.

[Ipu BuOOpi koediuieHTa A Cy0’€KTOM YIpaBIIHHA MOKHAa CKOPHUCTATHUCS
€BPUCTUYHUMHU METOJaMH, 110 0a3yloThCs Ha BIACHOMY JOCBiAl Ta 3HAHHSX PO
0COOJIMBOCTI HAOYTTSI CEPEIOBUINEM CBOIX CTaHIB 13 MHOXXHMHU 6. Hampukian, aum
OUTBbIII TEPEeKOHJIMBI JOKa3W TIPO TMPUUHSATTS OJAHIE]T 3 KpaWHIX TMOBEIIHOK
cepeZIoBUIIA, TUM OJIMKUYUM OyJle 3HAaUeHHS A 10 OMMHUII YU A0 HyJs. J1Jisi 3HaueHHs

1 . .
/1=5 I[IJTKOM TPUPOJIHBO BBAXATH, IO CYO’€KT YIPaBJIiHHS BBaXKA€ CEPEIOBHIIE

OJTHAKOBOIO MIpOI0 aHTAarOHICTUYHUM a00 MaKCUMajbHO ,,CHIPUSIOUNAM’ IIIIAM
yIIpaBJIiHHS.

[Mpuknag 8. BuBwaroTbcs 4OTUPH pi3HUX MOPTENi IIHHUX MarepiB 010
BKJIaJly 1HBecTHINM. Po3paxyHkoBI HOpMHM NpHUOYTKIB, Y 3aJ€XKHOCTI BiJ CTaHy
eKOHOMIKH (6| — migHeCeHHSs; 6 - cTarHarlis; 6 - perecis) HaBeaeH] B TaOJIUIII.

Bapiantu noptdens Hopwmu npubytky (%)
IIHHUX TanepiB 6, 6 é,
X 25 35 15
X2 70 25 30
X3 20 75 25
X4 65 45 40
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HecxunpHICTh [0 pU3HKY 1HBECTOpa BHPAXA€TbCd BHOpPAaHUM  HUM
KOe(ILIEHTOM HECXMJIBHOCTI 10 pH3uKy A€[0.6;0.8]. Tpeba oOpatu BapiaHT

ONTHUMAJIBHOTO PIIIICHHS:
a) 3 TOYKH 30PY HAKIJIaJIEHUX YMOB;
0) 3 ypaxyBaHHSIM MaTpUlll pU3HKY (HEBUKOPUCTAHUX MOKIIMBOCTEH).
Po3zé’azysanns. Ockinbku (GyHKIIOHAT OIIHIOBAHHS MICTUTh TO3UTUBHHM
IHTpEAieHT, TO A - omiHkH ['ypBina oOpaxoByemo 3a HopMyIIoL0:
G (x::4) :(l—/I)rgaelz(f,; +/1r9r}ir91f,g, k=14.

Skio qo maTpwuiIt
25 35 15
70 25 30
20 75 25
65 45 40

3aCTOCyBaTW omepaliio 3ropraHHs [ypBia 3 [JOBUIBHUM MapamMeTpoM A, TO
OTPUMAEMO:

F'=

G'(x34)) ((1-2)-35+152
ol © (x34) |_| (1=4)-70+254 | “(A).
> | G (x34) | | (1-4)-75+204

G (x;4)) \(1-2)-65+404
VY cucremi koopauHat (A; y)0ynyemo namany ['ypsina (puc.1).
A

y
80 '
70 i
60 5
50 i
G (xs; A)
G (x5 2)
. G (5 D)
20 "G (x; D)
/1 >

Puc. 1. BusHaueHHs onTUMaIBHOTO PIIIEHHS 3 IOIOMOTOIO
namanoi ['ypsina (F = F")

3rigHo 10 03HAUYeHHA JaMmaHa ['ypBila 3a7a€TbCs CIIBBIAHOIICHHSIM:
y=maxG"(x;4).
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I'padiuaum BinoOpaxeHHsaM ii € namana niHigs ABC. Ockiibku JiHii G*(x;1) Ta
G*(x,;4) 3HaXo#AThCA MiA JamaHor ABC, To x; 1 X, He npuiiMaeMo 10 yBaru. Jlus
A €[0;4,] OumplMX 3HaueHb Habupae QyHKUiA G*(x;;4). OTxKe, I IUX 3HAYEHb
napamerpa A po3B’SA30K X3 € OUIbII NPIOPUTETHUM, HIXK X4. 1 A €[4;1] BenmuunHa
G*(x,;34)>G" (x;;4). 3HaUMTh, JUIS IIMX 3HAYEHb A OLIBII NPIOPUTETHUM € PO3B’ 30K
X4. 3Ha4YCHHS A ( 3HAXOJUMO 3 YMOBHU:

G* (x4;/”t) =G" (x3;/1)

(1-2))- 75+ 2,-20=(1-1,)- 65+ 4, -40

1

ﬂo Zg.

OCKUIBbKH, 3TIIHO 0 YMOBH, HECXWJBHICTh JIO PU3UKY IHBECTOpa aJCKBaTHA
BHpa3y Ae[0.6;0.8], Ha OCHOBI aHaJi3y NMOOYJI0BAHOIO PUCYHKA, ONTUMAJILHUM CIIiJ

BBAKATHU PIIIICHHS X;4.
Biz 3a1aH0r0 (DyHKIIOHAY OLiHIOBAHHS F' IIEPEeX0MMO JI0 MATPHIIi PU3NKY R:
45 40 25

- 0 50 10
F"=R =
50 0 15

5 30 0
OCKinbKHM MaTpHIlsl pU3NKiB R~ Mae HETaTUBHUM 1HTpEAi€HT, TO s Hel A-
o1inku ['ypBima 00paxoByroThCs 3a HOpMyII0IO:
G (x34) =(1—/1)r£i£1rk; +/7,rgaelz(rk;,k =14.

3acrocyBaBiiy onepauiro sropranis G 10 Matpuli R, OTpUMYEMO:
=

G (x34)) ((1-4)-25+454
v | A || im0 |
96 (x2) 7] (1-2)-04 502
1 G (x:4)) [(1-2)-0+302
: a
80 | ; !
70 _ ; |
60 | E LG (x5 A)
0 ; G (x: A)
0 _ 5 G (s A
30 | ! i (xla )
200 ] G (x5 A)
10 | |
* ] e i ,
02 04 06 08 A

Puc. 2. BuzHaueHHs oNTUMaILHOTO PIIIEHHS 3a JOMOMOroo JJaMaHoi ['ypBina
(F=F)
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Ha puc. 2 mobOynoBana BigmoBimHa jamana [ypBina. Y Bumaaky, Koiau
(yHKITIOHAJ OI[IHIOBAHHS MICTUTh HETATHUBHHM IHTpeIi€HT (Y JAHOMY BUIIAJKy POJIb
¢dyHKUIOHaNa Biairpae Matpuis R'), namana ['ypBila 3aJa€ThCsl CHIBBIIHOUIECHHSIM:
y=minG (x,;1), a TOMy Ha pucyHky(2) i rpadiyHuM BinoOpakeHHIM € Bifpizok 4O

Tpex
PSMOi JTiHI.

Ax 0OaunMo, BHXOJAYM 3 TIO3UII HAWKpPAIIOr0o BHUKOPHUCTAHHS CBOIX
MO>KJIMBOCTEH, HAMBUIITUN TIPIOPUTET MAE PIICHHS X;.

Kpumepiu Xoooceca — Jlemana.

Xomxkec 1 JlemaHn nOTpUMYIOTHCS JyMKHU MPO T€, IO B MPAKTUI TPUAHATTS
pilleHb B yMOBaX HeBH3HaueHOCTI iH(popmauia npo ctaH EC 3HaxoauTbes Mix
NOBHMM HE3HAHHSM 1 TOUHHUM 3HAHHSAM anpiopHoro posnoaury. Kpurepiit XomxkeHna-
Jlemana nae 3MOTy BHKOPUCTOBYBAaTH BCIO 1H(popMmamiio, Imo ii Mae cy0’ ekT
yIpaBJIiHHS, ajie B TOU K€ Yac 3a0e3neuye 3aJlaHuil piBeHb TapaHTii y BUNAAKY, KOJIU
1 1H(opMalia HeTouHa. Y JesKoMy IUIaHi kputepiil XomkeHa-Jlemana siBisie co0010
,»CyMilr” kpurepiiB baiieca Ta Banbaa.

3rigHo 10 Kputepito XomkeHa-JlemaHna ans BUNagKy F =F* ONTUMaIbHUM
OyJe pileHHs:

Xpo 1 HL' (X5 3 A) =max HL (x,; p; A),
ne HL (x;p;A)=(1-2)B" (xk;p)+/1r§1iro}f,; .

Y BUNAAKy F =F~ ONTHMAajbHE PilleHHS Ma€ BUJI:
X0 D HL (x5 p; A) = min HL (x5 p; 1),
ne HL (x;p;A)=(1-1)B" (xk;p)+/1r2261§(fk; .

[Tapamerp A 3HaxoauThess y mpoMikKy Bix 0 mo 1 (Ae€[0;1]). Horo moxHa

IHTEpIIPETYBATH SIK KOC(IIIEHT HECXWIIBHOCTI 10 PU3HKY.

Kpumepinu Ilapemo.
Posrnsnemo (yHKIIOHAN OIiHIOBaHHA F, moOymoBaHwil 3 mo3ulii m
aNbTEPHATMBHUX PIIIEHb x,,k=1,m 1 n MoxnuBux craHiB EC 6,; j=1,n. Koxnomy

pIIEHHIO X BIANOBIJA€ CBId BEKTOp OWIHIOBaHHA F, =(f,. fi2.-.on fin). 1lpH

CHIBCTaBJCHHI  PI3HUX pIlIEHb MOPIBHIOIOTHCS BIAMOBITHI €JIEMEHTH BEKTOPIB
OL[IHIOBAHHS.

Onmumanvuicms 3a Ilapemo.

3rinno 3 Ilapero pimeHHs X, BBaXa€TbC HE TIPIIMM BIJ PIMICHHS X
(TTO3HAYAETHCSA: x, > x,;x, - X, € X ) SIKIIO JJIS1 BCIX €JIEMEHTIB BiJIITOBITHUX BEKTOPIB F 1

"
b

Fi MaroTh MicLe OLIHKA f; > f; AKIO F'= F' un fy £ f; axmo F=F. SIkmo xo4 6u
JUIA OJIHIET KOMIIOHEHTH f,, 1<s<n BekTopa Fy Mae Micle OJHA 13 CTPOTHUX
HEPIBHOCTEH BUAY

fi> £ (F=F")
fu<tfi(F=F)
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TO PIIIECHHS X, BBAKAETHCS KPAIIUM BiJl PIIICHHS X| (3aUCYEThCA x, > x, ). PimeHHs
X, € X € ontumanbHuM 3a [lapeTo, AKkmo B MHOXUWHI X HE 3HAWJETHCS PIIICHHS,
KPAaIoro Bif Xo.

[puknax 10. @pykroBuil auiep (Mpukiag 2) 3 ypaxyBaHHSIM IPOTHO30BaHO1
cneku BigkopuryBaB @O, BUXOAAYM 3 MIPKyBaHb IPO Te€, L0 YEpe3 CIEKYy IEBHA

KUIBKICTh MAJIMHU 31TICYETHCS 1T KIHEUb JTHS:
20 30 30 30 30

25 30 45 40 40
10 30 40 40 40
0 20 40 40 40
-10 10 30 40 40

3HailTH pimeHHs onTUManbHe 3a [lapetTo.
Po3zé’azyeanns. OcCKiTbKM  x, > x;;ma x, > X, > X, >X,, TO ONTUMAJIbHUM 3a

F+

[Tapeto Oyne pimieHHs x,, = x, (4 KOIUMKH MAJIMHU).

3eadicenutl pyHKYioHAN OYIHIOBAHHSL.
Ha mpaxTuiii 4acTo BUHUKAE CUTYaIllsd, TP SKIA KOXKHOMY DIIICHHIO x, € X

BIJIMOBIZIa€ CBiM po3moAin iMoBipHOCTe craHiB y EC (cutryariss B CTpaxoBOMY
MEHEPKMEHTI):

O :{‘Ikl;‘hz;---a%}a zqkj =1,k=1,_m.
=l

A TOMY B OCHOBI MpOIEAYPU MPUUHSATTS PIIICHHS JISKUTh aHATI3 BXKE JBOX

MaTpPHUIIb:
(91 ej 9’1 (91 ej Hn
X S - f1j S X (49 - 4 " 4y
F=x Ja fkj R P O=x149% " 9% " Y
'xm f;nl fm fmn xm qml qmj qmn

Po3B’si3yBaHHs 1€l 3aayl 3BOAMTHCA 10 aHATI3Yy 3Ba)KEHOTO (PYHKIIIOHATY
orfiHtoBaHHs FQ:

6 - 6, - 0,
x ( Sug - f1jQ1j o
FO=x.| fudn - Jo9s = Sl
xm fmlqml fqu’nj fanmn

o crocyerbest dyHKIioHana FQ, TO NpUMHATTS pIilIEHHS HAa HOTO OCHOBI
MO’KHa 3JIMCHUTH K 3 JOomoMororo kpurepito Ilapeto, Tak 1 Oyap-sSKOTO IHIIOTO
KPUTEPII0 ONTUMAIIBHOCTI.
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IpuiiHATTA 6araTONILOBUX PillleHb B YMOBaX PU3HKY

1. TIpudAHSTTS piieHHS TS TEKUTPKOX MAaTPHUIlh OI[IHIOBAHHS;

2. BuOip pimeHHs 11l OJHI€T MATPUIIl OLIIHIOBAHHS 1 IEKUIBKOX KPUTEPIiB.

Hexaif MaeMO IeKiIbKa MATPULb OLIIHIOBAHHS:

F={f,}

Hanpuknag ©Hexall misUTbHICTh MIANPUEMCTBA  OINHIOETBCS TMPUOYTKOM 1
dboHI0BITAYCIO.

[IpuitHATTS pilIeHIO 3/IACHIOETHCS 3BEJICHHSIM MaTpUIlb OLIHIOBAHHS 1O OJHIET
maTpuili. Take 3Be/IeHHS MPOBOAUTHCS 3 BUKOPUCTAHHSM TaKUX YMHHUKIB: Vi, U,W.

V; — 1le YMHHHUK HOpMaJli3allii, BiIH BUKOPHUCTOBYETHCS JJIS 3BEJCHHS MaTPHIIb
OIIHIOBAHHS JI0 OJHOTO /iama3oHy 3HadeHb. € OaraTto MeETOAIB HOpMai3aliii.
Haiiuacrime BUKOPUCTOBYETHCS METOJ MPUPOJHOI HOpMmauizalii. BiH rpyHTyeTbCs

Sy —min f

ax f; —min f;

Sxio 3HamMeHHuK = 0, a60 HabmkeHo = 0, T/l B 3HAMEHHHKY 3aMUCY€EMO:
max f,; a0 min f;

Ha Takiil Gopmymi: f,;' =

Bnacnigoxk Hopmaiizaiii OAep:KMMO, IO BCl 3HAYEHHS MATPHUIlb OLIHIOBaHHS
OyyTh 3HAXOIUTHUCH Ha TTpoMixkKy [0,1].
Benmnunna U — e unnauk nepeparu. Ynnauk U rpyHTY€eThCs Ha Takik popmyi:

fkj =te’fkj'
e=1

Bennunnau Ue — 3a10BONBHAIOTH YMOBU Z Ue=1
e=1

L — yncno MaTpuilb OLIHIOBAHHS:

Hexait maemo aBi matpuini orfiHtoBaHHS: puOyToK 1 houmoBigmada. Toxi U, =
0,7, U, = 0,3. B pe3ynbTaTi BUKOPUCTAHHA YMHHHUKA Y OJEPKUMO OAHY MATPHIIIO
OLIIHIOBaHHSI.

Yunauk W — 11e KpuTepiil 3ropTku (BUBYABCS B MONEPEIHIN TEMI).

[Tpuknan — (Meroauka po3B’si3aHHs 3a1a4i Neb)

Hexaii F| — maTepianoMiCcTKICTh

F, — eHeproMicTkicTh.

150 0 6
F,=| 119 F,=|2 2
25 53

Yucno 15 — e MaTepiaioMiCTKICTh MPOAYKIIIT PHU MEPIIIOMY CTaHI CepeIoBHUIIA 1
HEepUIOMY BapiaHTi PillICHb.

OcCkinpKM Jlama30HM 3HAUY€Hb BIAPI3HSAIOTHCA, TO 3aCTOCOBYEMO MPHUPOAHY
HOpMai3allio.

B xoxHOMY CTOBOIII MaTpUIlh OI[IHIOBAHHS BU3HAYA€EMO HAMOUIBII Ta HaliMEHII
qrcna

max: 15 9 max: 5 6

min: 1 0 min: 0 2
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~ 15-1 -

0-0
=" ~ -7 2="_" =9
f]l 15_1 f]l 5_0
. - ~y 2-0 2
=— " =0 2 _< 7 _Z
S 15—1 S 5 0 3
- 6-2
f221_6_2=
HopmanizoBani MaTpuili OliHIOBaHHS MAaTUMYTh TaKUil BU/I;
1 0 0 1
F =0 1 ﬁ:-zo
15 5
14 9 1 =
4

3 nonoMoror ynHHKKa U 3BOIMMO OOMJIB1 MATPHUIL JO OJHIET
Hexait U;=1/4, Tom U,=3/4

- ~ - 1 3 1
Ji2 :Ulfn"'szlzl :;.14';.0:;

~ ~ ~ 1 3
fu = UIfIII +U2f1§ =—-1+—
4 4
OCT&TO‘IHa MaTpULA Ma€ BUTTISAA!
MAX

1/4 3/4 3/4
F=| 84/280 36/144 84/ 280— min
215728047 /144 2157280

Jlo mie€i maTtpuii 3actocoByeMo Kputepid Banbma. Ockiabku OOMABI MaTpulll
HEeraThBHI, TO KpuTepiii Banpaa 3anucyeThbcs Tak:

min Max fi;

k f

B xoxxHOMY pAJIKY MiJICYMKOBOT MaTpHIll BU3HAYAEMO HANOUIbIIIE YUCIIO.

B: moTpi6HO NpuitHATH APYTHil BapiaHT PIlICHb.

Posristnemo npyruii crioci6 3Be/IeHHs JEeKUTBKOX MaTPHIlh OIIIHIOBAHHSI /10 OJTHIET.

JI7is1 KO’KHOT 3 MaTpHIlb 3aCTOCOBYEMO OAMH 13 PO3IJISIHYTHX B MOMEpEnHINA TeMi
KpuTepiiB. B pesynbrari 1bOTO OJEPKUMO €IUHY MAaTpHIIO OliHIoBaHHS. o
OJIep’KaHO1 MAaTPUIll 3aCTOCOBYEMO I1I€ OJIMH 13 KPUTEPIiB 3 TOMEPEIHbOT TEMH.

[Tpuxknan: Hexait MmaTpulii Taki cami:

15]0 0 6
F,=| 1]9 F,=|2 2
2|5 53

J1J1st KO’KHOT 3 HUX 3aCTOCOBYIOThH KpuTepiit Banbaa
156 15

F=|92 9
55) 5— min

B: Tperiii BapiaHT pillIeHb.
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36
3. PosrmstHeMo Takuil npuKiIan: Hexad Matpuns F =| 13
03

Hexaii kputepii — e kputepii baiieca 1 moganpauii p;=0.4, p,=0.6

3r1IHO MOJAJIBHOTO KPUTEPII0 MPUHAMAETHCS TOM CTaH €KOHOMIKH, IKOMY BiATOBIIa€
HaNOLIbIIIAa IMOBIPHICTb.
3actocoByemo kpurepiii baiieca:
£1,=3*0.4+6*0.6=4.8
£,,=1*0.4+3*0.6=2.2
£3,=0*0.4+3*0.6=1.8
B HOBIi#t MaTpuIli OmiHIOBaHHS KUTBKICTh CTOBOIIIB JOPIBHIOBATHME YHCIy KPUTEPIi.
[lepuuii ctoBOens BiANOBiNae Kputepito baiieca, npyruit — MoaibHOMY.
Hosa Matpuiis: min
4.86 4.8 > max
F=|223 2.2

1.83 1.8

OckiabKH OUTBIIA IMOBIPHICTE P2, TOMY 3T1JIHO MOJAILHOMY KPUTEPIO 13 TOYATKOBO1
MaTpPHUI[l BUMIHUCYEMO Jpyruit cToBOelb. OnepKuMo HOBY MaTPHITIO OLIHIOBAHHS, sIKa
BpPaxoOBYy€ TOYATKOBY MATpHIO 1 Kputepid. J[0 OCHOBHOI MaTpuill 3aCTOCOBYEMO
OJIMH 13 BUBYEHUX KPUTEPIiB, HAMPUKIIA]: HeXall moyaTkoBa Matpuld O:
3actocoByemo kputepiii Banbna:

mzzx(min fkj) F.

B: nmpuitmaemo nepuimii BapiaHT.
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Tema:BapricTb,4ac i pU3HK.
1.BapricTs i yac, i HOpMa JMCKOHTY Ta PU3HK.

BracHuk kamitamy Mo)kKe BUKOPUCTATH Temep Horo abo 1HBECTYBATH Yy TEBHY
CIIPaBy 3 METOIO 30€pEKEeHHS 1 MPUMHOKEHHS 1[bOTO KaIliTamy.

SIKIIo icHye JeKiibKa BaplaHTIB 1HBECTYBaHHS 3 OJMHAKOBUMU MalOyTHIMU
JI0XO/IaMH, TO BUOUPAETbCS TOW BapiaHT, MPU SKOMY JOXOAM HATIUIYTh SIK
HaWIIBU/IIIE.

OTxe, BOXIMBY POJb BIITpae 3MiHa BapTOCTI 32 4acoM.3MiHA BapTOCTI Mij
BIJIUBOM 4acy BU3HAYAETHCS 13 3aCTOCYBAHHSAM HOPMH JIUCKOHTY.

Hopma nauckoHTy - 1e HOpMa J0XOJy Ha ajdbTepHATUBHI 1HBECTAIlllHI
MO>KJIMBOCTL,SIK1 JIOCTYIIHI Ha PHUHKY 1 MarOTh MNPUOIU3HO OJHAKOBY BEITUYHHY
PUBHKY.

I3 3pocTaHHsAM PU3UKY HOpMA TUCKOHTY TaKOX 3POCTA€ 1 HABITAKH.

2.Bu3HavyeHHs TenepilHboi i MaHOyTHHOI BapoCTi.
Hexaii BimomMa HOpMa IHMCKOHTY T 1 MmoyaTkoBa BapTicTh Kamitany PV.IlotpiOHo
BU3HAYUTHU BapTICTh KalliTalny 4/3 ACsSKUN 4Yac.SKIo po3rislaeThCs piuHa HOpMa
JTUCKOHTY,TO Yepe3 pIK BapTICTh KarliTaly CTAHOBUTEME:
FV, = PV +rPV = PV(1+r)
SAxmio BenuurHAa 1 3a1aHa y % To 11 moTpiObHo noiauTu Ha 100 .
Yepes 2 poku:
FV,=PV(A+r)+rPV(1+r)=PV(1+r)
Ha ocHoBi 1iux 180X opMyIs1 MOXHA 3alIMCUTH BAPTICTh KamiTally yepes3 t poKiB
FV, = PV(1+r)
[Tpuxman Hexait mouatkoBa BapTicTh Kamitairy PV=1000 rp.o.
r=0.3,a60 30%.Busznauntu BapTiCTh KamiTany yepe3 2 pOKH.
FV, =1000(1 + 0.3)* = 1690 Tp.0x
3anumemo GhopMyTy Ui BU3HAYCHHS MallOyTHBOT BapTOCTI,JUCKOHTY 3MIHIOETHCA 3
qacom
FV, =PV(A+r)" +A+n)" +..+(1+r)"
7, - HOpMa JIUCKOHTY,SIKa JisJ1a Ha IpoTsA31 yacy 7, 1 T.1.
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PosrnsHeMo BH3HAYE€HHA TEMEpINIHBOI BapTOCTI KamiTally Ha OCHOBI #Oro
a0y THOBI BapTOCTI.
TenepiliHs BapTICTh BU3HAYAETHCS

__FV,
A+r)

SIko MaiOyTHI TOXOAM MOSBISAIOTHCS B PI3HI MOMEHTH Yacy,TeTepiliHs iX cyMapHa

BapTICTh BU3HAYAETHCA TaK:

Ry
Sd+r)

[I-n. € 2 BapianTu ojepkaHHS MEBHOro aoxoay. llepmiuii BapiaHT: OZHOYACHO
olepKaJii B JaHUd MOMeHT BenuuuHy 2300 rp.ox./lpyruii BapiaHT:IIOPIYHO
onepxxyBat o 1200 rp.ox npotsirom 3 pokis .IIpursomy piuna Hopma TUCKOHTY 10
%.BubpaTu kpamuii BapiaHr.

BusHaunMo TenepimHio BapTICTh J0XOY B 2 BapiaHTI.

_ 1200 1200 1200
(1+0.1)  (1+0.1>  (1+0.1)°

=29951p.ox

BucHoBok: BuGupaemo 1-if BapiaHT,TOMY 110 OT0 TENEpILIHS BapTICTh OLIbIIIA.

VYmoga: [lignpueMcTBO CHOMIBAETHCSA OAEPKATH AO0X1A 1MIIH. TPOLI. OA. NMPU HOPMI
aucKoTy 5%. BU3HauuTH TenmepimHio BapTiCTh MalOyTHHOTO JOXOAY B 3aJIE€KHOCTI
BiJI Yacy HOTo HaJIXOKCHHS.

3anuiieMo TeNnepilHio BapTiCTh T0X0Y, SKIIO BiH Hali1e Yepes pik.

6
PV = 0, , PV = 110 =952.381zep.o0.

1 =
(1+7) 1+0.05

Pe3ynbTaTi 00UMCIICHHS 3aMUCYEMO Y BUTIIS 1 TAOIHIT

Yac HaIXO1KEHHSA Tenepimins BapTiCTh
0 1*10°
1 952,381
2 907,029
3 863,838
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Tema: Pu3uK i cToXacTHYHE NPOTHO3YBAHHS

1.Knacudikaiist 3a71a4 cTOXaCTUYHOTO ITPOTrpamMyBaHHSI.

CroxacTuuHe mNporpaMmyBaHHS — L€ PO3AUI MAaTeMaTUYHOIO IPrpaMyBaHHS,
AKUW JIOCIIJKY€E ONTHMAJIbHI 3HAY€HHS (YHKIIi 3 MEBHMMH OOMEXKEHHAMH Ha
HEBIJIOMI BEJIMYMHH, SKIIO MapaMeTpH, sIKI BXOJATh B 3a/ady, MarOTh BHUIIAJIKOBUN
XapakTep.

Po3rnsiHeMo Taky 3ajauy MaTeMaTUYHOTO IIPOTrPaMyBaHHS:

n
HEXal z = chxj (extr)
=l

B xoHKpeTHIN 3a7a4l B KO)KHOMY 3 0OMEXeHb MOKe OyTH 3alucaHuil OJMH 13
3HaKIB >,=,<. B mii 3anau4i € 3 mapamerpu c;,a,,b,.

x,- Lg HEBIZIOM1 BEJICUMHM, 3HAYCHHS SIKUX 3HAXOASIThCSI B pe3yJbTaTi

ij 2

PO3B’sI3aHHS 3a/1a4i.

BunagkoBuii xapaktep Moxe Martv IiiboBadyHKIis Z, abo JiBa Ta MpaBa
4acTHUHA OOMEKEHb.

2.3aaui Mpo ONTHMI3aIlilo BKJIAJIIB B OaHKH 1 CTpaxXyBaHHS MaiHa.

Posrnstnemo 3amady mpo onTuMmizaszito BKIAAiB B Oanku. Hexali maemo nBa
Oanku A 1b.

bank A nmae BincoTok a, ToOTO siKio BkiageHo 100 rpomr. oa. TO yepe3 MOBHUM
nepioz Oyne HapaxoBaHa cyma 100+a.

bank b nae BicoToK B.

bank A — 6e3pu3uKoBuid, TOOTO BTpaTa BKJIaJ€Hb HEMOKJIIUBA.

bank b — mae iMOBIpHICTh OAHKPYTCTBA P.

Hexaii kiient mae cymy S. IToTpiOHO BU3HAUUTH SIK POMOIUIUTH IO CYMY MK
oboma O0ankamMu. OCKUIbKHU 2- OaHK PU3MKOBUM, TO B >a.

Kpurepii onTumManbHOCTI — I1e maxX KOPUCHOCTI BiJl OJICP>KaHUX JIOXO/IIB.

Jl1st oGy noBU MaTeMaTUYHOT MO/JIeJi BBEIEMO TaKi MO3HAYCHHS:

X — BeJIMYMHA BHECKY B OaHK A.

S — X — Benuunna BHecKy B 6aHK b.

U(X) — KOpUCHICTbH BiJl BEIUYUHU X.

PosrissHemMo 2 MOXKIIMBI CUTYyAIIIi:

1) 6ank b He 30aHKpyTYyE

Tomi kiTieHT MaTUME CyMYy:

X1+ |4 (S-X) 14—
100 100

2)0aHK 30aHKPYTYE:
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3anuieMo MaTeMaTUHIHUN BUpa3 IS UTHOBOT (DYHKIIIT;
a 6 a
Z=\1- X1+— [+ S-X)|1+— [+ PU — X -5 +2X |= max
( p)U( [ 100] ( )J[ 100] (100 j

0<X<S§

PosristHemo 3aady npo cTpaxyBaHHS.

Hexaii cy6’ekt mae kamitan ( abo maitHo ) BapTicTio S. IoTpiOHO BHU3HAUUTH
AKy YacTHHY IIbOTO MaifHa HeoOXiJHO 3acTpaxyBaTu. Hexall cTpaxoBuil BHECOK
cknagae r %, To0TO sKmo ctpaxyemo Ha 100 oguHUIG,TO CTpaxoBil opranizaiii
CIUTAYYETHCS 7 TPOLIOBUX OAWHHIL. CTpaxoBe BiAIMIKOAyBaHHS g %, TOOTO BiA
ctpaxoBoi cymu 100 TpomIoOBUX OJWHUIL y BUMAAKY 3HUINECHHS MaiiHA KITIE€HT
OJICPKUTH BIIIKOTYBaHHS g (TPOIIOBUX OJIMHUIIB).

U (x) — KOpUCHICTb BacHOTo MaitHa. [1oTpiOHO BU3HAYNTH BETUYMHY X HA SIKY
JOLIIBHO 3acTpaxyBaTu MaitHO. Takum ynHOM, 1100 3arajbHa KOPUCHICTH Oyiia max.

Hexaii p — 1e IMOBIpHICTh HEIOTOPKAHHOCTI MaiiHa. MaTeMaThudHa MOJECIb
3a/1ayl Taka:

r g
Z=pU(S———x)+(1- pU(->-x) —> ma
PUS =109+ 1=PUG ) X

0<x<S§

PosristHemMo MeToauKy BUKOHAaHHS Ne7.

Hexan S=100 rpH.
=0.5% g=80%
p=0.9 U(t)=0.7t

3anucyemMo MaTeMaTHYHy MOJEIb 3a/1a4i:

7=0.9*U(100-0.005x)+0.1U(0.8x)=0.9*0.7(1000-0.005x)+0.1*0.7*0.8x — max

7=0.63*1000-0.63*0.005x+0.056x=630-0.00315x-0.056x=630+0.05285x

O06uMCTI0EMO TIEpITY MOXIHY :

7’°(x)=0.05285

Omxe QyHKUIsA MpUiMae eKCTpeMaibHE 3HaYEHHS Ha KIHISIX IHTepBay 3MIHU X.

B 3B’s13Ky 3 UM, 110 (PYHKIIISI 3pOcTarda BHACTIAOK JI0JaTKOBOCTI KoedilieHTa
IpH X, TO Max. 3HaYeHHs QYHKIIIS TocsTae Mpu X=9.

OTxe JOoITBHO CTpaxXyBaTH MaltHO Ha TTOBHY HOTO BapTicTh, TOOTO Ha 100 rpH.
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