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® Teorie tvaru YC

¢ Bezrizikove urokove miry
e Zdroje dat
e Standardy poctu dni

¢ Nelson-Siegel

e Bootstrap — odvozeni zero krivky

e Forwardoveé sazby




Teorie vynosovych krivek

¢ Terminova struktura urokovych mer
¢ Vynosova krivka (YC)
® Teorie tvaru YC

® Teorie ocekavani

e forwardy = o€ekavané spot zero-sazby

e Teorie oddélenych trhi

e kratko-, stredne- a dlouhodobé sazby jsou urceny
oddélené nabidkou a poptavkou v techto segmentech

® Teorie preferovanych umisteéeni
¢ investori radsi ukladaji na kratko (chrani si likviditu)
¢ dluznici si radsi pujcuji fix na dlouho
e => zvysené dlouhodobé sazby prinaseji rovhovahu
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Vyvoj sazeb swapu (posl. 2 roky)
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Tvary vynosoveé krivky — PRIBOR
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Bezrizikova urokova mira (RFR)

e Statni dluhopisy
® malé mnozstvi instrumentu

® nutnost silné interpolovat, nebot’ doba do splatnosti je
neceloCiselna, kazdy den se zkracuje

® kupony se vyplaceji v nestejnych datech a v riizné vysi =>

stézuje odvodit zero-krivku
® Swapy

® na efektivnich trzich nizky spread vuéi SD

® dostatecneé likvidni

® snadno se odvodi zero-krivka

® vazba na *IBOR (cena kapitalu alternativnich prilezitosti =
RFR; uziva se pri ocenovani derivatu)

® Jiné metody




Zdroje dat

e Bloomberg

¢ Reuters

e (www.Patria.cz)

e Jiné




GRAE Curncy IYC
Hit <PAGE> for graph or <MENU> for list of curves.
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DESCRIPTION PEICE SFC LAST UPDATE YIELD HEDGED YIELLD

M0 1) CAECH PRIBORAEID M Z.0100 ELF 11:049 0100 2,0600
BMO 4 CAECH PRIEORAELL M Z.0500 ELP 11:09 S 0500 Z,1000
IYE N CAGE B 3% 02718705 M105. 3000 ARPL 12:27 24548 | Z2.565949
YR 4 CAGE 3 01720406 M100. 1500 ARPG 13:05 892530 29967
YE N CZGE 5.7 10726706 M107. 0000 ARPG 13:05 4.1843 | 3.2357
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GRAR Muni FLICV

B FORWARD CURVE ANALYSIS
Czech RFRepublic

BASE CURVE DEFAULTS - BGH 2/ 9/704/P 5/ /04 PF 117 8/04 P
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Zdroje dat — Bloomberg (5. 11. 2003)
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Standardy poctu dni

® Actual/360 (Swapy)

® pro ziskani rocnich sazeb je nutné prenasobit kotovanou
sazbu zlomkem:
skutecny pocet dni

360
® sazba presahujici svym obdobim prestupny 29. unor ???
e vSude 365/360
e geom. prumeér (pr. 4-leta sazba)
4/366-365-365-365
360

® 30/360 (CZGB) — neni nutna uprava




Nelson-Siegel — teorie

e Vynosova krivka Y(t) se prolozi nasledujici
krivkou:

Y(t): BO+(BI+B2)

Ly

e tato krivka ma priznivé vlastnosti — dokaze velmi
dobre napodobit vétsSinu tvaru YC, které se ve
skutecnosti objevuji

¢ Parametry 3, se odhadnou pomoci regrese

¢ Parametr y se odhadne minimalizaci
rezidualniho souctu ¢tvercu




N-S interpolace

e Abychom mohli odvodit zero-krivku
z kuponove krivky, musim znat kuponove
sazby pro vs. tenory => nutnost interpolace
¢ Linearné => vychazi nehladka krivka forwardu
¢ Nelson-Siegel, kubické spliny apod.

e N-S prolozenim vsech dostupnych dat
dostaneme dobré priblizeni, které vsak neni
presnym prolozenim.
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N-S interpolace (pokr.)

e Hodnoty do 5 let zname presne, neni je tedy
treba prokladat

e K ziskani lepsiho prolozeni pouzijeme jen
hodnoty dat nad 5Y (tj. 5Y, 7Y, 10Y, 15Y a
20Y) — ty prolozime N-S

¢ Vysledkem je celkem presna interpolace,
ktera ve vysledku vede k hladkym forwardim




Bootstrap

¢ Nyni mame kupdénové sazby swapu od 1Y do
20Y (a vice) po letech.

e Nasadime metodu bootstrap na odvozeni

zero-krivky.

¢ Vysledek je pro roky 1Y-20Y vyhovuijici, pri
naslednem odvozeni forwardovych sazeb
vsak dostaneme nepriznivy tvar forwardoveé
YC pro vetsi tenory => nutnost extrapolovat
zero-krivku ,,rozumnym* zpusobem => N-S




6.00%

5.50%

5.00%

4.50%

4.00%

3.50%

3.00%

2.50%

2.00%

N-S interpolace nad 5Y

| B Fited Data

Fitted N-5

Data ‘

17 18 19 20




Bootstrap (pokr.)
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Bootstrap (pokr.)
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N-S extrapolace zero-krivky
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Vypocet forwardovych sazeb = RFR
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Bezrizikove sazby (5. 11. 2003)

Coupon Bootstrapped Coupon Bootstrapped
(Swap) N-S | Bootstrapped |Forward] Zero N-S (Swap) N-S | Bootstrapped |Forward] Zero N-S
Term|Extrapolated| Zero (Swap) | (Swap) | Extrapolated |Forward @l Term|Extrapolated| Zero (Swap) | (Swap) | Extrapolated |Forward
1 2.24% 2.24%| 2.24% 2.24%| 2.24% 26 5.26% 5.59%| 6.31% 557%| 6.18%
2 2.90% 2.91%| 3.589% 2.91%| 3.59% 27 5.27% 5.62%| 6.32% 5.59%| 6.18%
3 3.31% 3.33%| 4.17% 3.33%| 4.17% 28 5.29% 5.64%| 6.34% 561%| 6.18%
4 3.62% 3.66%| 4.65% 3.66%| 4.65% 29 5.30% 5.67%| 6.36% 5.63%| 6.18%
5 3.87% 3.92%| 4.96% 3.92%| 4.96% 30 5.32% 5.69%| 6.38% 5.65%| 6.18%
6 4.06% 413%| 5.19% 412%| 5.17% 31 5.33% 5.7%| 6.41% 567%| 6.19%
7 4.23% 4.31%| 5.40% 4.30%| 5.39% 32 5.34% 5.74%| 6.43% 5.68%| 6.19%
8 4.37% 447%| 5.56% 4.46%, 5.56% 33 5.35% 5.76%| 6.45% 570%| 6.19%
9 4.49% 4.60%| 5.69% 4.60%| 5.70% 34 5.36% 5.78%| 6.48% 571%| 6.19%
10 4.59% 4.72%| 5.79% 4.72%| 5.81% 35 5.37% 5.80%| 6.50% 5.73%| 6.19%
11 4.68% 4.82%| 5.87% 4.82%| 5.89% 36 5.38% 5.82%| 6.53% 5.74%| 6.19%
12 4.75% 4.92%| 5.94% 4.92%| 5.95% 37 5.39% 5.84%| 6.55% 5.75%| 6.19%
13 4.82% 5.00%| 5.99% 5.00%| 6.01% 38 5.40% 5.86%| 6.58% 5.76%| 6.19%
14 4.88% 5.07%| 6.03% 5.08%| 6.05% 39 5.41% 5.88%| 6.61% 577%| 6.19%
15 4.93% 5.14%| 6.07% 5.14%| 6.08% 40 5.41% 5.90%| 6.64% 5.78%| 6.19%
16 4.98% 5.20%| 6.10% 5.20%| 6.10% 41 5.42% 5.92%| 6.68% 579%| 6.19%
17 5.02% 5.25%| 6.13% 5.26%| 6.12% 42 5.43% 5.94%| 6.71% 5.80%| 6.19%
18 5.06% 5.30%| 6.15% 5.30%| 6.13% 43 5.43% 5.95%| 6.75% 5.81%| 6.19%
19 5.09% 5.35%| 6.17% 5.35%| 6.15% 44 5.44% 5.97%| 6.79% 5.82%| 6.19%
20 5.12% 5.39%| 6.19% 5.39%| 6.16% 45 5.45% 5.99%| 6.83% 5.83%| 6.19%
21 5.15% 543%| 6.21% 542%| 6.16% 46 5.45% 6.01%| 6.87% 5.84%| 6.19%
22 5.17% 547%| 6.23% 546%| 6.17% 47 5.46% 6.03%| 6.91% 5.84%| 6.19%
23 5.20% 5.50%| 6.25% 549%| 6.17% 48 5.46% 6.05%| 6.96% 5.85%| 6.19%
24 5.22% 5.53%| 6.27% 552%| 6.18% 49 5.47% 6.07%| 7.01% 5.86%| 6.19%
25 5.24% 5.56%| 6.29% 5.54%| 6.18% 50 5.47% 6.09%| 7.06% 5.86%| 6.19%




e Otazky?

Déekuji za Vam za pozornost




