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DETERMINATION OF DUUCATION OF COUPAL BONDS WITH USE OF
EFFICIENT FEEDBACK

OO0HuM 3 OCHOBHUX Odxcepell pusuxy 0y0b — K020 (DIHAHCOB020 THCMPYMEHMY € PU3UK 3MIHU
PUHKOBUX NpOyeHmHUX cmasok. Llill pusux moocna eésaxcamu OOHUM 3 OCHOBHUX GHYMPIUHIX
PUBUKIB OCKINbKU OUHAMIKY 3MIHU DUHKOBUX NPOYEHMHUX CMABOK CKIAOHO NPOSHO3Y8AMIU.
Memoo amnanizy owpayiti € HapsAdy 3 2enom HAUBIOOMIWMUM , MAK 36AHUM, KOMHNIEKCHUM
CnocoboM amanizy pusuKy 3MIHeHHs NpOYeHmHoi cmaexku. Bin rpynmyemvca ma 30amuocmi
oopayii 8i0obpadicamu 4ymaugicms NOMo4HoOi 8apmocmi QiHAHCO8020 THCMPYMEHMY 00 3MIHU
NPOYEeHMHUX cmaeok. Piznuys mixc cepedHvboro O00payicro akmueié i Nacusié Ha KONCHOMY
Yaco8oMy IHMep8ai XapaKxmepuszye no3uyiio, AKy 3auUmae 6aHK CMOCOBHO 3MIHU PUBUKY 3MIHU
npoyeHmHoi cmaexku Ha Oamomy iHmepeani. 3 BGUKOPUCMAHHAM eQeKmusHoi CcmaeKu
00XIOHOCMI, AKA € ICMUHOIO, A He HOMIHAIbHOIO 8 GURAOKY, KOAU OOUHUYHUL Nepiod GUNIam
MeHUL POKY, OMPUMAHI OPUSIHANbHI 8UPA3U, WO 3HAYHO CHPOWYE i NIOBUWYE OOCMOBIDHICMb
BUBHAYEHHs 6apmocmi 001ieayii 3 NOCMIIHUM KYNOHOM ma ii Oropayii.

In the modern world, a significant inclination is made on the definition of the economic aspect of
risks associated with the implementation of financial and managerial activities, operations of
banks, insurance companies and exchanges, etc. The higher the level of economic, political and
social interdependence, the more complex the form take the risks, the more difficult they are to
identify, measure, manage influence. The wave of financial crises that swept across the globe has
demonstrated the subordination of global financial markets (including domestic ones) to the
impact of risk factors.

At the present stage of banking development, the main task is to avoid or minimize risks and, at
the same time, to obtain sufficient profits to save depositors' funds and maintain the bank's
livelihoods. Banks are exposed to many types of risk. The risks identified by the NBU, depending
on the area of origin and management capabilities, are divided into external and internal ones.
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The first ones include risks that are not related to the activities of a bank or a specific client. At
the same time, one of the main sources of risk for any financial instrument is the risk of changes
in market interest rates. The risk of interest rate changes is an integral part of the bank's
existence on the market, therefore, it is such a risk that acts as a special object of analysis and
management for the bank, since the net interest income of the bank depends on the effectiveness
of risk management. This risk can be considered one of the main internal risks as dynamics of
changes in market interest rates is difficult to predict. The method of analysis of durations is
along with the best known, so-called, comprehensive way of analyzing the risk of changing
interest rates. It is based on the ability of the duration to reflect the sensitivity of the current cost
of a financial instrument to changes in interest rates. The difference between the average
duration of assets and liabilities at each time interval characterizes the position taken by the
bank in relation to the change in the risk of changes in the interest rate at this interval. In
assessing the results obtained, it must be taken into account that the assets and liabilities of the
bank vary in size within the size of their equity capital. Using an effective rate of return that is
true rather than nominal if the unit payout period is less than one year, the original terms are
obtained, which greatly simplifies and increases the reliability of determining the value of a fixed
coupon bundle and its duration. Using these expressions in modern economic conditions will
increase the efficiency of the methods of analysis and risk management of interest rate changes,
which use the indicated indicators.

Knrouoei cnoesa: pusux, npoyenmna cmaska, oropayis, MOQikoeana owopayis.

Keywords: risk; interest rate; duration, periodic duration.

IMocranoBka mpo6iemu. B ymoBax >KOpCTKOI KOHKypeHHii OaHKM 3a3HAIOTh BIUIMBY 0araTthbOX BHJIIB
pusuky. Pusuky, siki BuzHadeHi HBY, 3anexxHo Bif chepr BHHUKHEHHS Ta MOXKIJIMBOCTI YIIPABIIHHS PO3MOIUIIOTH
Ha 30BHImHI Ta BHyTpimHi [1,c.453]. o mepmmx HajexaTh PH3HUKH, SKi HE TOB’S3aHi 3 MiSUTBHICTIO OaHKY YU
KOHKpeTHOro KiieHTta. [Ipu bOMY OJJHUM 3 OCHOBHHX IDKEPEN PU3UKY Oy/b — SKOro (JiHAHCOBOTO IHCTPYMEHTY €
PHU3UK 3MiHM PHHKOBHX IMPOIEHTHUX CTaBOK. L{if pu3WK MOKHA BBa)KaTH OJHHM 3 OCHOBHHX BHYTPIIIHIX PH3HKIiB
OCKIIBKM AWHAMIKy 3MiHH PHHKOBHX IIPOIIEHTHUX CTaBOK CKJIQAHO MPOTHO3yBaTH. [y ympaBiiHHA Ta MiHiMi3arii
PH3HKY 3HIDKEHHS! BapTOCTI MopTdenst piHaHCOBUX IHCTPYMEHTIB HAUNPUUHATHIIINM € METO/I XS[DKYyBaHHS PU3UKY
3MIHM TPOLIEHTHOI CTaBKHM, TOOTO MepelaHHs WOro IHIIKA CTOPOHI HUIAXOM KYIBII YU HPOJAXKY MOXIJIHUX
(hbiHaHCOBUX IHCTPYMEHTIB (HpoLeHTHHX ¢ rouepciB, onmioHiB Tomo) [2]. Ilpu npOMy BH3HAuYa€ThCS KiUIBKICTH
¢’ rouepuux koutpaktis M , sxa HeoOXiqHA Ui XeKYBaHHs mopTens oOiranii IpoTH PU3UKY 3MiHU IPOLEHTHOT
craBk [3,c.124,(2.24)],

P D
Y S , (1)
F D.—T-1t)
e Pp - IIOTOYHA BapTiCTh MOPTQems obmirarii,
D, -itoro mopauis,
F' - ¢’rouepcna Bapricts o6miranii,
DS - Jropallist IIOTOKY IUIATEKIB , AKi 3AIHCHIOIOTHCS Big o6irawii micis natu 1 i nepenaui,
t - IOTOYHUI MOMEHT 4acy.
MynsrurutikatuBauit xapakrep sanexunocti M Binx Pp iD , € IPUINHOIO HEeoOXiTHOCTI BUMIPIOBaHHS
X TapaMeTPiB 3 BUCOKOIO TOYHICTIO: SIKIIIO APp , AD , - TOMIJIKH BH3HAYCHHS OTOYHOT BapTOCTI mopTdens
oOuiramiii Ta ¥oro mropamnii Bimmosigro, To mommnka AM npomopuiiina PpAD , Tt D pAPp .
HropanisMakosest o BusHadeHHo € [4,¢.294,(1)]
D=—(1+R)oP, /P, R, )
e Pa - BapTICTh KYIOHHOI O0JIiTarii,

R -06’sB1eHa HOpMa JOXiAHOCTI .



Juis oOmiramii ¢ MOCTIHHMM  KyHOHOM BOHA IPEACTABISE CEPEIHHO BAarOMHM CTPOK IUIATEXIB IO
oOuirarmisix, e BaraMyd € TPUBEACHI T'POIIOBI MOTOKH, II0 HOPMOBAHI BApTICTIO IHCTpYMEHTy. MeTox aHamizy
JUopaliii € Hapsmy 3 reroM HaWBIIOMINIMM , Tak 3BaHUM, KOMIUIEKCHHM CHOCOOOM aHalli3y PU3MKY 3MiHEHHS
npoIeHTHOT cTaBkH [2]. BiH IpyHTYyeTbCs Ha 3MATHOCTI JrOpallii BioOpakaTH YyTJIMBICTh MOTOYHOI BapTOCTI
(hiHAHCOBOTO IHCTPYMEHTY JI0 3MiHU MPOICHTHUX CTaBOK. PI3HHUII MK CEepeHBOIO AFOPAIlI€I0 aKTUBIB 1 MACUBIB Ha
KO>)KHOMY 4aCOBOMY iHTEpBaJIi XapaKTepU3ye MO3HMIIII0, Ky 3aliMae OaHK CTOCOBHO 3MiHM PU3UKY 3MIHU IPOLIEHTHOT
CTaBKM Ha JaHoMy iHTepBaii. [Ipy oWiHII OTpUMaHUX PE3yJbTATIiB HEOOXIIHO BpaxyBaTH, IO aKTHBU W IacHBU
0aHKy BIJpI3HSIOTBCS 32 BEIMYMHOIO Yy MeXax pO3MIpy BJIACHOTO KamiTany. I3 miel mpuumHM SK BiTHOCHHH
MOKA3HMK TIO3MLIT JOIJIFHO BUKOPUCTOBYBATH IUCOANaHC AIOpAliid, 0 HOPMai30BaHUH Ha BEIMYHHY BJIACHOTO

Kamitary O0aHKy [2]. AIWTHBHIA XapakTep 3aJeKHOCTI I[hOT0 IOKa3HHUKA BiX Dp € TIPHYUHOI0 MOXKIIUBOCTI

BHUMIPIOBaHHS JIIOpAIlii i3 3HAYHO MEHIII BUCOKOIO TOYHICTIO B TIOPIBHSHHI 3 BUINE3raJaHUM BUTAJIKOM.
Sk HacHIIOK CKa3aHOTO, MOXKHA CTBEPJDKYBATH, IO 33jada 3a0e3le4eHHs OCTAaTHhO BHCOKOI TOYHOCTI

BU3HAYECHHS BApTOCTi iHCTpyMeHTy P 1 ¥oro mopanii D € akTyamsHOM. B HacTynHuil 9ac BapTicTh oOiramii 3

noctiiteum KynosoM P, pospaxoByersest 3a hopmyioro [3,¢.14,(1.22)]

_gm| 1 i P0
Al YTy | A e v

ne g, = Po f / M - OIMHUYHUI KYTIOHHHI [IATIXK,

3)

Po - HOMiHaJIbHA BapTICTh 00JiTaIii,

f - KynonHa cTaBxa,

M - KUTBKICTh BHIUIAT B POIIi,

N =mn, n- aucno POKIB IO TTOramreHHs oomirarii.

IIpu poMy HOpMa JOXIJTHOCTI KOXKHOTO TEPIOJy, SIKUM MEHII POKY, BU3HAYAETHCS SIK MPOCTI BiIICOTKH
R/ m Bix piunoi mponenTHoi crapku R . B Bunaaxy, Konu nepiox (1ar) po3paxyHKiB MEHII POKY, AJis OTPUMAHHS

. . . . 1/m
Ginbin TouHMX pe3ysbTaTiB HeoOXinHo 3amicts R/m BukopuctoBysatn edextusmy crasky R ,= (1 + R)/ -1

[4,c.136,(3)]. BoHa noka3ye icTHHY, a HE HOMIHAJIBHY MOXIOHICTH 3a oguHWYHHUN mepion. [Ipm ii BuKOpuCTaHHI
(hopMyna I po3paxyHKiB MMOTOYHOI BapTOCTi oOmiramiit mae Burisg [4,¢.136,(3)]

N
Paz:quI/(l+Re)l+PO/(l+R€)N. 4)
i=1
AHaJi3 ocraHHIX JHocjimkeHb Ta myOaikamiii.[IpoOnemaM ynpaBiiHHS pU3UKaMU 3MiH MPOIEHTHUX
CTaBOK IPHUCBSIUEHO PsiJi Mpalb BITUYM3HIHUX Ta 3apyOiKHHX BuyeHuX, a came JI.O. IIpumoctkoi, €.€. CmariHoi,
B.1O. TTomuecoroi, C. Ilpaconosoi, I. Buranuenko(5-9) ta in.. OnHak, HE3BaXKAOYW Ha TE, IO JAHHOI MpoOIeMi
NPUALISIETbCS BEJIMKa yBara, NMUTaHHS OLHKM PH3MKY 3MIHM IPOIEHTHOI CTaBKM MOTPEOYIOTh IMOJAJIBIIOTO
BUBYCHHSI.
Merta cTaTTi: BU3HAYCHHS IIOpallii B BUIMAAKY BUKOpUCTaHHSA (GopMymnH (4) [t  BU3HAYEHHS BapTOCTI

oOmiramii 3 MOCTIHHIM KyHOHOM.
OcHoBHa 4YacTHHa JocjimkeHnsi. [l oOmiramii 3 MOCTIHHMM KyHNOHOM TIPOLIOBHH TOTIK KyIOHHHX

N
BUIUIAT € aHyiTeToM (abo peHromw) [5,c.364]. Tomy 3 BUKOpPHCTaHHAM BUPa3y Z g= (g - gNJr1 )/ (l - g) mricst
i=l
nepeTBOpeHb GopMyiy (4) IpenCcTaBUMO Y BUTIISL

P, =PRa2+(1-a2)/(1+R)"], s)

a

se a2 = f/m|1+R)" 1],

. . R . B, .
Ha puc. 1 300pakeni BixHOCHI BapTocTi obOmiranii —— (6e3nepepBHa JiHis) i —— (IITpUXOBA JiHIs) B
0 0
3aIEXKHOCTI Bijl piuHOi HOpMI moxiaHocTi R, siki moGynoBani 3 BukopucTandsm ¢popmyi (3) ta (5) Bignosinuo, nis
f/R=0,75,m = 2,n = 5poxis. Boun matots pisny noseminky npu R —» 00



i _f f

P,
[pu upomy —— —> “—=const, a —— —> T b
P, R By ml1+R) " -1 R{I—O,SR(I—I)}
m

, TOOTO BigHOCHA

BapTiCTh OOJIramii mpu BHKOPHUCTaHHI BUpa3y (5 ) 3pocTae, KOMM BiHOIICHHS ~— 3aJaHe MOCTiHHUM. Tomy

tdopmyna (3) 3aHMKYE KypCOBY BapTICTh OOJirailii mo BiJHOIICHHIO JO iCTHHHOTO Kypcy. Puc. 1 mokasye, 1mo
HEIOONIHKA Kypey 00Jiraniii 3611bIyeThes 3 pocToM 06’ sBieHoi BapTocTti R .

B tabauui | HaBeneHi aHi po3paxyHKY BiTHOCHUX MOMHIJIOK épa ) = (Pa1 -P, )/ P, B Bincorkax asin
= 5 POKIB i pi3HHX 3HAYEHHSX BHILIAT B POLI M: B YMCETHHUKY ISt [ / R =0,75, as3navennuky - f / R=05.

Ockinbkun P <P ),

10 OP, % Bix emHi.

0.96

0.94

0.92

0.9

0.88

0.86

0.84

0.82

Puc. 1. 3ase:kHocTi BigHocHoT BapTocTi 06iraniii 3 nocriiinumM KynoHom Bij piunoi Hopmu goxianocri R .

Taoauna 1.
Bignocni momuiaku BapTocti o6Jiramii éPaz ,%.

R 0,05 0,15 0,25
m=2 0,27/0,28 1.66/2.03 4.19/4,54
m=4 0.42/0,43 2.84/3.1 6,38/6,97

m=12 0.5/0,52 3.57/3,81 7,88/8,63

3 a”amizy Tabmumi 1 ciixye, Mo HEIOOLIHKAa Kypcy OOJirarii 301IbLIYETHCS TaKOX 3 POCTOM 4YHCIA
KyMOHHHMX BUIUIAT M, a 3 aHatizy Gopmyiu (5) - 3HAYHO MEHII NPHU 3MEHIIEHH] BiHOUIEHHS KyMOHHOI CTaBKH [

1o o6’ sBieHoi Baprocti R . 3a mymkoro Pemenkoro B. U, neill Gakt BiKpHBAE MOKIMBICTD sl CHIEKYJISTHBHOL
ITpU  «HA KpWBIA MOXIAHOCT» JOBrOCTPOKOBUX oOmiramiii [4,c.138]. Pesynprat anamily cBig4arh, IO

BUKOPUCTaHHS (DOPMYIIM MOXIMBE JHIIE B KpaiHaX 3 PO3BUHYTOI Ta CTanol ekoHomikowo, komu R < 5%

(é‘Pa2 <1% , SIK U1l KOPOTKOCTPOKOBHX, TaK 1 IOBFOCTPOKOBHX 00uiraiiii), ajie He B YKpaiHi.

Hicnst nudpepenuitosanns P, i P, Ta niicTaHOBKY IUX pe3ybTatis B (2)

OTPUMAEMO BUPA3H JJIs TFOPAIIiii:



F,

D, :ml(; [f(l—glN)R(I—gl)—i-NglN(l—(f/R))], (6)
ae g =1/[1+(R/m)],
D, =t loi- g 1-g)+ NO-a2) RV )

a2

re g, =1/(1+R)"".

®opmyna (7) HoBa. B Tabmuui 2 HaBemeHI 3HAYEHHS BIHOCHMX NOMWIOK OD = (D1 -D, )/ D, s
BIJICOTKAX MPH Pi3HHX 3HAYEHHSX Ky[OHHHX BHILIAT B poui m: B uncenbhuky mis  f /R = 0,75, n=5 pokis,

ckoOkax 1y n = 10 pokis, a B 3HAMEHHUKY - f/R =0,5in=>5 poxis. Ockinekn D, <D _, ,10 0D, Bin’emni.

Taoauna 2.
BignocHi moMHJIKH BU3HAYEHHS zuopaui'l'éD %.

R 0,05 0,15 0,25
m=2 0,015(0,06) / 0,01 0,32(1,06) / 0,25 1,1(3,02) / 0,99
m=4 0,024(0,09) / 0,015 0,52(1.68) /0,42 1,9 (4,97)/ 1,71
m=12 0.028(0,12) / 0,023 0,68(2,18) /0,58 2,55(6,46) /2,3

3picT TepMmiHy morameHHs oOumiramii n 3 5 pokiB mo 10 pokiB (B 2 pa3u) Beae A0 30UTBIICHHS MOMUIOK
npr6am3Ho B 3 pasi. [axinas OD npn 3MeHuIeHHi f / R oGymoBneno 3pocranusim 3uavens P, (qus. puc. 1).

MonaudikoBaHa aropanisi — e BiJHOCHE 3MIHEHHs BapTOCTi (piHAHCOBOTO IHCTPYMEHTY B BiJICOTKax IpH
3MiHEHHI TOXIZHOCTI J0 TIOTalIeHHs Ha OuH BicoToK [3,c.34,(1.32)], To6TO BOoHa BH3HAYAETHCS 3a hopMyIamMu

MD, =D, /(1+(R/m)), ®)

MD, =D, /(1+R)". )
[Ipu Bu3HaueHHI MOAM(IKOBAHOT MFOpALil BiJHOCHI TOMMJIKH 301bIIyI0ThCS. JlilicHO,

SMD = (MD, — MD, )/MD, = (D, - KD,)/D, , (10)

ne koediuiear K = (1 + RJ/(I + R)l/m >1.
m

MopudikoBana moparist nmoprdento obmiraiiii — e cyma 3BaXyBaHHX 3a BapTICTIO MoJu]iKOBaHUX
Joparii obuiramii, mo cKiIaaarTh il moprdens [3,¢.39,(1.39)]

L
MD, =Y @ MD,, (1
i=1
ne L - aucno obmiraniii,
@, - BiJHOIIEHHs BAapTOCTi 00irauii 10 puHKOBOI BapTOCTi MopTdemo (Baru). Birnocna nomuika Moaudikosana

Jropartist HopTdento ooiraiii 10piBHIOE

L
SMD, = @, 6MD, . (12)
i=l
ii sHavenns mae npubaM3HO Tiil *Ke posmip, mo OMD .
BucnoBkm./Iy1s1 o0oiraniii 3 MoCTIHHUM KyIIOHOM OTPHUMaHi OPHUTiHAIBHI KOMITAaKTHI BUPa3y JUIst
PO3paxyHKy IX BapTOCTI Ta AIOpALlil, B IKUX B BUIIAJKY, KOJIU MEPioJ KYIOHHUX BUIUIAT MEHII POKY, 3aMiCTh

. . . . . . 1/m
HOMiIHAIBHOT IOXIZHOCTI 32 OIMHMYHUIA Hepiof R/ M BUKOPHCTOBY€ThCS eDeKTUBHA cTaBKa R = (1 + R)/ -1,

SKa € ICTHHHOW. BUKOpUCTaHHS IIMX BHPA3iB B CY4aCHUX €KOHOMIUYHHMX YMOBAX JO3BOJIUTH IIiBULIUTH
e(eKTUBHICT METO/IB aHAIIi3y Ta YIIPaBIiHHI PU3UKOM 3MiHU IPOLECHTHOI CTABKH , IKH BUKOPHUCTOBYIOTH BKa3aHi
MIOKa3HUKH.
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