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STRESZCZENIE 

Koncepcja Value at Risk (VaR) stanowi miar´ ryzyka rynkowego pozwalajàcà okreÊliç górnà
granic´ oczekiwanych strat dla portfela aktywów w danym okresie. Zagadnienie kwantyfikacji
ryzyka stanowi podstawowy element wspó∏czesnych teorii i modeli opisujàcych rynki finansowe.
JednoczeÊnie metodologia zwiàzana z VaR jest punktem wyjÊcia dla modelowania innego typu
ryzyk (np. kredytowego).

Praca ta przedstawia szczegó∏owo metodologi´ Value at Risk, poczàwszy od historii jej
powstania, poj´ç teorii szeregów czasowych i modeli najcz´Êciej stosowanych w analizie danych
finansowych, po szczegó∏owe zagadnienia zwiàzane z wyznaczaniem VaR Szczególny nacisk
po∏o˝ony jest na numeryczne aspekty estymacji tej miary ryzyka. Opisane zosta∏y równie˝ standardy
kalkulacji Bazylejskiego Komitetu Nadzoru Bankowego, a tak˝e pokrewne miary ryzyka rynkowego.
Na zakoƒczenie przedstawiam przyk∏ad kalkulacji VaR dla trzech podstawowych metod estymacji.
Wyniki symulacji wskazujà m.in., ˝e przyj´cie d∏ugich okresów obserwacji niekoniecznie prowadzi
do bardziej konserwatywnych wartoÊci VaR.

Klasyfikacja JEL: G11, C40, C49

S∏owa kluczowe: Value at Risk, statystyka rynków finansowych, ryzyko rynkowe, metody
numeryczne.
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1
Wst´p

Poczàtek lat siedemdziesiàtych Êmia∏o mo˝na uznaç za poczàtek nowej ery dla
mi´dzynarodowych rynków finansowych. Od tego czasu rynki charakteryzujà si´ niespotykanym
wczeÊniej poziomem zmiennoÊci, a wi´c w konsekwencji ryzyka. JednoczeÊnie lawinowo wzros∏a
liczba i ró˝norodnoÊç oferowanych instrumentów pochodnych - opcji, swapów i kontraktów
futures. Instrumenty te idealnie nadajà si´ do zarzàdzania ryzykiem. Z jednej strony istnieje wiele
standardowych, tanich i ∏atwo zbywalnych derywatów, z drugiej - mo˝na tworzyç instrumenty pod
indywidualne potrzeby klienta. Instrumenty pochodne nadajà si´ równie˝ znakomicie do celów
spekulacyjnych, oferujàc wysoki poziom dêwigni finansowej, a to z kolei sprawia, ˝e mogà byç one
jeszcze jednym êród∏em ryzyka. JeÊli dodamy do tego jeszcze internacjonalizacj´ gospodarki,
inwestowanie na wielu rynkach i w ró˝nych walutach, to staje si´ jasnym, ˝e zaistnia∏a silna
potrzeba nowej miary ryzyka na poziomie portfela inwestycyjnego. 

Mo˝na przytoczyç wiele spektakularnych przyk∏adów „katastrof finansowych”
uzasadniajàcych tez´ o potrzebie stworzenia nowej, skutecznej metodologii pomiaru ryzyka
rynkowego. Nie chodzi tu tylko o mi´dzynarodowe zaburzenia finansowe, takie jak „Czarny
Poniedzia∏ek”(X 1987), za∏amanie si´ Europejskiego Systemu Walutowego (IX 1992), czy te˝
kryzysy: azjatycki (1997) i rosyjski (VIII 1998). Przestrogà sà równie˝ bankructwa Orange County 
i banku Barings, których unikni´cie przy odpowiednim monitorowaniu ekspozycji na czynniki ryzyka
rynkowego by∏o mo˝liwe. 

„Potrzeba matkà wynalazku”, a tym wynalazkiem okaza∏a si´  metodologia Value at Risk 
(w skrócie VaR), czyli, w polskim przek∏adzie, „wartoÊç nara˝ona na ryzyko". Ta stosunkowo nowa
koncepcja po raz pierwszy wprowadzona zosta∏a w ˝ycie przez kilka mi´dzynarodowych instytucji
finansowych pod koniec lat 80-tych. Od tego czasu popularnoÊç VaR ros∏a w sposób lawinowy.
Znaczàcym krokiem by∏o stworzenie przez J.P.Morgan systemu RiskMetricsTM w paêdzierniku 1994
roku (zob. [34], [1], [2]). VaR zaczà∏ byç równie˝ popularny wÊród firm i inwestorów
instytucjonalnych. Kolejnymi krokami przyczyniajàcymi si´ do rozwoju popularnoÊci nowej
metodologii by∏o pojawienie si´ publikacji, jak chocia˝by P. Joriona [32], kompleksowo
rozwa˝ajàcych zagadnienia zwiàzane z VaR, a tak˝e powstanie systemów informatycznych
pozwalajàcych na implementacj´ metodologii. 

Nowa metoda wzbudzi∏a równie˝ zainteresowanie instytucji nadzorczych. W styczniu 1996
roku Bazylejski Komitet Nadzoru Bankowego uchwali∏ poprawk´ do swoich standardów wymogów
kapita∏owych ze wzgl´du na ponoszone ryzyka rynkowe [5] (Amendment of the Capital Accord to
Incorporate Market Risk), okreÊlajàcà zasady uwzgl´dniania przez banki ponoszonych przez nie
ryzyk rynkowych zwiàzanych ze zmianami stóp procentowych, kursów wymiany i cen towarów,
gdzie po raz pierwszy pozwolono na szacowanie przez banki tych ryzyk za pomocà wewn´trznych
modeli VaR. W sierpniu tego roku Êladami Europy podà˝y∏y Stany Zjednoczone, gdzie Federalny
Bank Rezerw (Fed) uchwali∏ „Risk-Based Capital Standards: Market Risk” (standardy kapita∏owe
zwiàzane z ryzykami rynkowymi), wzorujàc si´ na wspomnianej poprawce Komisji Bazylejskiej.
W obu publikacjach okreÊlono zasady, wed∏ug których banki mia∏y kalkulowaç we w∏asnym zakresie
VaR. Równie˝ w 1993 roku wesz∏a w ˝ycie dyrektywa Unii Europejskiej dotyczàca standardów
kapita∏owych, pozwalajàca stosowaç Value at Risk jako sposób obliczania ryzyka dla pozycji
walutowych. 

Value at Risk sta∏ si´ tematem mojej pracy z kilku powodów. Po pierwsze, koncepcja ta wià˝e
si´, w mniejszym lub wi´kszym stopniu, z niemal wszystkimi teoriami stanowiàcymi narz´dzie opisu
wspó∏czesnych rynków finansowych. Pojawiajà si´ tutaj elementy teorii Markowitza wyboru
optymalnego portfela, metody wyceny instrumentów pochodnych, modele warunkowej
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heteroskedastycznoÊci, metody Monte Carlo, modele rozk∏adów zwrotów z instrumentów
finansowych, problematyka wydarzeƒ ekstremalnych czy te˝ zagadnienie dywersyfikacji portfela. Po
drugie, VaR sta∏ si´ punktem wyjÊcia dla modelowania innego typu ryzyk, jak chocia˝by ryzyko
kredytowe czy te˝ ryzyko operacyjne. Na podejÊciu wartoÊci zagro˝onej bazuje równie˝ ca∏y zestaw
komplementarnych miar ryzyka - jak chocia˝by przeci´tna warunkowa strata, czy te˝ analiza
scenariuszy awaryjnych (ang. stress testing). Po trzecie, VaR stanowi istotny element teorii
zarzàdzania finansami, pozwalajàc znaleêç optymalny poziom kapita∏u dla prowadzonych operacji
finansowych, przy zadanym poziomie bezpieczeƒstwa, co prowadzi do maksymalizacji ROE 
i wartoÊci dla akcjonariuszy. 

Praca nie koncentruje si´ jednak wy∏àcznie na statystycznej i matematycznej stronie
zagadnienia. Omówione zosta∏y w niej równie˝ kwestie standardów ustalanych przez organy
nadzoru i niektóre praktyczne zagadnienia implementacji metodologii. Pokusi∏em si´ równie˝ 
o ukazanie perspektyw rozwoju metod pomiaru ryzyka rynkowego i roli VaR w ogólnym kontekÊcie
zarzàdzania ryzykiem. 

W rozdziale pierwszym przedstawiam historyczne uwarunkowania prowadzàce do
powstania koncepcji Value at Risk i opisuj´ gwa∏towny wzrost jej popularnoÊci. Rozdzia∏ drugi
poÊwi´cony jest istotnym, z punktu widzenia omawianej metodologii, cechom finansowych
szeregów czasowych. Rozdzia∏ trzeci definiuje Value at Risk, przedstawia zastosowania, zalety 
i wady metodologii oraz ogólny podzia∏ stosowanych metod kalkulacji. W kolejnym rozdziale
przedstawiono wiele zagadnieƒ zwiàzanych z kalkulacjà VaR - mapowanie pozycji, pomiar
wspó∏zale˝noÊci, zagadnienia horyzontu czasowego i in. W rozdziale piàtym zajmuj´ si´
standardami kalkulacji VaR ustalonymi przez Bazylejski Komitet Nadzoru Bankowego. Rozdzia∏
szósty prezentuje trzy podstawowe podejÊcia do kalkulacji VaR - metod´ delta-normal, metod´
historycznej symulacji oraz metod´ Monte Carlo. Przedstawione zosta∏y za∏o˝enia i sposoby
kalkulacji dla poszczególnych podejÊç. W rozdziale VII opisa∏em rozwini´cia modeli podstawowych
oraz alternatywne podejÊcia, m.in. podejÊcie oparte na teorii wartoÊci ekstremalnych. Rozdzia∏ ósmy
poÊwi´ci∏em opisowi popularnego systemu RiskMetricsTM, wraz z jego rozwini´ciami. W rozdziale
dziewiàtym zajmuj´ si´ problemem testowania jakoÊci modeli VaR i metod stosowanych do
kalkulacji wartoÊci nara˝onej na ryzyko. Omówione zosta∏y zarówno wytyczne Komitetu
Bazylejskiego, jak i sugestie zawarte w literaturze. Rozdzia∏ X przedstawia komplementarne
wzgl´dem VaR metody oceny i pomiaru ryzyka - stress testing, Worst Case Scenario i Mean Excess
Loss. W rozdziale XI opisuj´ wyniki testowania trzech popularnych podejÊç, czyli metod: delta-
normalnej, Risk Metrics i historycznej symulacji, w kontekÊcie przyk∏adowego portfela. Rozdzia∏
dwunasty zawiera wnioski oraz podsumowanie g∏ównych wàtków poruszonych w niniejszej pracy. 
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PR>ü#FHFK#V]F]HJyOQ\FK#ILQDQVRZ\FK#V]HUHJyZ#F]DVRZ\FK#SR]ZDOD#QD#]UR]XPLHQLH#SHZQ\FK

]DJDGQLH4#]ZL%]DQ\FK#]#HVW\PDFM%/#ZHU\ILNDFM%#L#Z\NRU]\VWDQLHP#9D51

3RGVWDZRZ\P/#PRGHORZ\P#REUD]HP# U\QNyZ# ILQDQVRZ\FK# MHVW#]D]Z\F]DM# W]Z1# UXFK

%URZQD1# :# DU\WPHW\F]Q\P# UXFKX# %URZQD# W]Z1# SURFHV# FHQ\# PR*HP\# SU]HGVWDZLü

+]RE1#>86@/# >67@,/# MDNR# 4W W W3 3 m se-= + + /# JG]LH# >3 4@1e ,ð V%# QLH]DOH*Q\PL# ]PLHQQ\P# ORVR0

Z\PL# R#WDNLP# VDP\P/# VWDQGDUGRZ\P# UR]NáDG]LH# QRUPDOQ\P# + ,L L G. . . 4
/#

W3 # R]QDF]D# FHQ*

Z#PRPHQFLH# W, #s #MHVW#RGFK\OHQLHP#VWDQGDUGRZ\P#SURFHVX/#D# m #MHJR#ZDUWR>FL%#RF]HNLZDQ%1

3UREOHP#SROHJD#QD#W\P/#*H#Z#WDNLP#Z\SDGNX#]DZV]H# LVWQLHMH#QLH]HURZH#SUDZGRSRGRELH4VWZR

XMHPQHM#FHQ\/#D#FHQ\#URVQ%#Z#ZDUWR>FLDFK#UHODW\ZQ\FK#FRUD]#ZROQLHM1#:áD>FLZV]\P#PRGHOHP

MHVW# JHRPHWU\F]Q\# UXFK# %URZQD/# JG]LH# 4H[S+ ,W W W3 3 m se-= + 1#2]QDF]D# WR/# *H# FHQ\#PDM%

+ZDUXQNRZR#Z]JO*GHP# 4W3- ,#UR]NáDG# ORJQRUPDOQ\/#QDWRPLDVW# ORJDU\WP\#FHQ#PDM%#+ZDUXQNRZR

Z]JO*GHP# 4WS - ,# UR]NáDG#QRUPDOQ\/#JG\*# MH>OL#]ORJDU\WPXMHP\#VWURQDPL#Z\UD*HQLH#RWU]\PDP\

3W WS S m se= + + # OXE#
WU m se= + /#JG]LH#

WS #R]QDF]D# ORJDU\WP#FHQ\/#D# U # ORJ0]ZURW1#:D*Q%

RGPLDQ%# WDNLHJR# PRGHOX# MHVW# KHWHURVNHGDVW\F]Q\# UXFK# %URZQD# Z# SRVWDFL

3 + ,W WS S Wm s e= + + /# JG]LH# + ,Ws # R]QDF]D/# L*# RGFK\OHQLH# VWDQGDUGRZH# SURFHVX# ]DOH*\# RG

F]DVX#+KLVWRULL#SURFHVX,1

&]*VWR#Z#SU]\SDGNX#U\QNyZ# ILQDQVRZ\FK#PRGHOXMH#VL*#QLH#FHQ*# +SR]LRP,/#DOH#]ZURW

+F]\OL#]PLDQ*#SR]LRPX,1#=ZURW#DEVROXWQ\#RNUH>ODP\#MDNR# 4W WU 3 3-= - /#JG]LH#
W3 #R]QDF]D#FHQ*

Z#PRPHQFLH# W /# ]ZURW# Z]JO*GQ\# QDWRPLDVW# MDNR# 4 4+ ,W W WU 3 3 3- -= - / 1# -HGQDN# QDMF]*>FLHM

Z#PRGHORZDQLX# NRU]\VWD# VL*# ]# W]Z1# ORJ0]ZURWyZ1# /RJ0]ZURW# GHILQLXMHP\# MDNR

4 4OQ+ , OQ OQW W W WU 3 3 3 3- -= / = - 1#=DOHW%# WDNLHJR#SU]HGVWDZLHQLD#]PLDQ\#FHQ\# MHVW#]# MHGQHM#VWURQ\

RGQLHVLHQLH# MHM# UHODW\ZQR>ü# +RGQLHVLHQLH# GR# DNWXDOQHJR# SR]LRPX# FHQ\,# RUD]# DGG\W\ZQR>ü/

ERZLHP#]ZURW#Z#GDQ\P#SU]HG]LDOH# 3> @NW W; # MHVW#VXP%#]ZURWyZ#Z#PRPHQWDFK# 4 5 NW W W, ,.., 1#:DUWR

]DXZD*\ü/#*H#GOD#PDá\FK# SD #]ZURW\#Z]JO*GQH#V%#Z#SU]\EOL*HQLX#UyZQH#ORJ0]ZURWRP5
1

*áyZQ\P# SRZRGHP# NRU]\VWDQLD# ]H# ]ZURWyZ# +]PLDQ# SR]LRPyZ,/# D# QLH# ]# SR]LRPyZ

]PLHQQ\FK#+F]\OL#FHQ/#ZDUWR>FL#LQGHNVyZ/#NXUVyZ#Z\PLDQ\#HWF1,/# MHVW#NZHVWLD#VWDFMRQDUQR>FL1

0yZLP\/#*H#GDQ\#SURFHV#VWRFKDVW\F]Q\# +Z]JO*GQLH# MHJR# UHDOL]DFMD/#F]\OL#QS1#V]HUHJ#F]DVRZ\

ZDUWR>FL#FHQ#DNFML,#MHVW#VáDER#VWDFMRQDUQ\/#MH>OL#ZDUWR>ü#RF]HNLZDQD#SURFHVX#L#MHJR#ZDULDQFMD#V%

############################################################
4
#=#DQJ1#L1L1G1#0#LQGHSHQGHQW#LGHQWLFDOO\#GLVWULEXWHG/#WM1#QLH]DOH*QH#R#MHGQDNRZ\P#UR]NáDG]LH1

5
#:\QLND#WR#]#UR]ZLQL*FLD#IXQNFML#OQ+[.4,#Z#V]HUHJ#7D\ORUD/#JG]LH#

5
OQ+ 4,

5

[
[ [+ ª - + ! /#SU]\#F]\P#[#R]QDF]D

]ZURW#Z]JO*GQ\/#D#OQ+[.4,#0#ORJ0]ZURW1
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VNR4F]RQH#L#QLH#]DOH*%#RG#F]DVX/#D#NRZDULDQFMD#]DOH*\#MHG\QLH#RG#RGVW*SX#PL*G]\#UHDOL]DFMDPL

SURFHVX1#1LHWUXGQR#GRVWU]HF/# L*#FHQ\#DNFML#V%#QLHVWDFMRQDUQH/#JG\*# LFK#>UHGQLD#XOHJD# LVWRWQ\P

]PLDQRP# +W]Q1# LVWQLHM%# Z\UD(QLH# QLHORVRZH# WUHQG\,1# =ZURW\# QDWRPLDVW# +F]\OL# SU]\URVW\# FHQ,

RVF\OXM%#ZRNyá#]HUD#+QLH#Z\ND]XM%#WUHQGyZ,1

5\V1#41#3U]\NáDG#VHULL#]ZURWyZ#]#LQVWUXPHQWX#ILQDQVRZHJR

&]\#]DWHP#SURFHV# ORJ0]ZURWyZ#PR*QD#SU]\EOL*Dü#]D#SRPRF%#SURFHVX# ´ELDáHJR#V]X0

PX´"#&]\#FHQ\#SRG%*DM%#JHRPHWU\F]Q\P#UXFKHP#%URZQD"#)HE\#RGSRZLHG]LHü#QD# WH#S\WDQLD/

WU]HED# SU]\MU]Hü# VL*# Z\QLNRP# ZLHOROHWQLFK# EDGD4# V]HUHJyZ# ILQDQVRZ\FK/# SU]HGVWDZLRQ\FK

V\QWHW\F]QLH#FKRFLD*E\#Z# >86@/# >67@1#-DN#VL*#RND]XMH/#RGSRZLHG(#QD#SRZ\*V]H#S\WDQLH#EU]PL

´QLH´/#ERZLHP#V]HUHJL#GDQ\FK#ILQDQVRZ\FK#SRVLDGDM%#V]HUHJ#FLHNDZ\FK/#DF]NROZLHN#XWUXGQLDM%0

F\FK#*\FLH#FKDUDNWHU\VW\N/#SU]HGVWDZLRQ\FK#Z#VNUyFLH#SRQL*HM1

41# +HWHURVNHGDVW\F]QR>ü1#5\V1#4#SU]HGVWDZLD#W\SRZ\#REUD]#V]HUHJX#F]DVRZHJR#]ZURWyZ1

:LGDü#GR>ü#Z\UD(QH#VNXSLVND#]ZURWyZ#+DQJ1#FOXVWHUV,/#FHFKXM%FH#VL*#PQLHMV]%#OXE#ZL*N0

V]%#]PLHQQR>FL%1#)RUPDOQ\#WHVW#DXWRNRUHODFML#NZDGUDWyZ#ORJ0]ZURWyZ#]D#SRPRF%#QS1#VWD0

W\VW\NL#%R[D0/MXQJD/#F]*VWR#SR]ZDOD#QD#RGU]XFHQLH#KLSRWH]\#R#QLH]DOH*QR>FL1#2]QDF]D#WR

*H#ZDULDQFMD#SURFHVX# 5s #+MDN#UyZQLH*#RGFK\OHQLH#VWDQGDUGRZH,#]DOH*%#RG#F]DVX#L#SR0

SU]HGQLFK#ZDUWR>FL#ZDULDQFML#+KLVWRULL#SURFHVX,1

51# $XWRNRUHODFMD1#6]HUHJL#F]DVRZH#]ZURWyZ#Z\ND]XM%#UyZQLH*#DXWRNRUHODFM*/#MHGQDN#]

UHJXá\#QD#JUDQLF\#LVWRWQR>FL#VWDW\VW\F]QHM/#QLH#SR]ZDODM%F#QD#HNRQRPLF]QH#Z\NRU]\VWDQLH

WHJR#IDNWX1

61# ´*UXEH#RJRQ\´1#$QDOL]D#GDQ\FK#ILQDQVRZ\FK#ZVND]XM%#UyZQLH*#QD#UHODW\ZQLH#Z\VRN%

+Z]JO*GHP#UR]NáDGX#QRUPDOQHJR,#F]*VWRWOLZR>ü#Z\VW*SRZDQLD#]QDF]Q\FK#]PLDQ#FHQ1

:#SU]\SDGNX#PRGHORZDQLD#UR]NáDGX#]ZURWyZ#R]QDF]D#WR/#*H#SUDZGRSRGRELH4VWZR
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+ ,W3 \ \> #+OXE# + ,W3 \ \< - #GOD#OHZHJR#RJRQD#G\VWU\EXDQW\,#MHVW#GOD# \ Æ • #ZL*NV]H#QL*

Z#SU]\SDGNX#UR]NáDGX#QRUPDOQHJR1

71# .XUWR]D1#,QQ\P#VSRVREHP#QD#RSLVDQLH#]MDZLVND#´JUXE\FK#RJRQyZ´#MHVW#Z\VW*SRZDQLH

HNVFHVX#NXUWR]\1#.XUWR]D#MHVW#WR#SR#SURVWX#F]ZDUW\#PRPHQW#FHQWUDOQ\#UR]NáDGX#]PLHQQHM

ORVRZHM/#GDQ\#Z]RUHP#
7 7

+ + ,,V ( ; ( ;
È ˘
Í ˙Î ˚

= - 1#7\P#QLHPQLHM#V]HUV]H#]DVWRVRZDQLH#]QDM0

GXMH#ZVSyáF]\QQLN#NXUWR]\#GDQ\#SU]H]# 7 7
Vk s= / /#JG]LH#s #R]QDF]D#RGFK\OHQLH#VWDQGDU0

GRZH1#1LHREFL%*RQ\P#HVW\PDWRUHP#ZVSyáF]\QQLND#NXUWR]\#]#SUyE\#MHVW

##################### ( )5 7
+ 4,+5 6,5 6

+ 4,+ 5,+ 6, + 5,+ 6,4
Ö 6L

1 [ [ 1 11 1

1 1 1 1 1 1L sk - - -- +
- - - - -=

= -Â +4,

5R]NáDG#QRUPDOQ\#PD#ZVSyáF]\QQLN#NXUWR]\#UyZQ\#61#(NVFHV#NXUWR]\#UyZQ\#MHVW#ZVSyá0

F]\QQLNRZL#NXUWR]\#PLQXV#WU]\1#(NVFHV#ZL*NV]\#RG#]HUD#ZVND]XMH#QD#UHODW\ZQLH#ZL*NV]H

Z#VWRVXQNX#GR#UR]NáDGX#QRUPDOQHJR#UR]SURV]HQLH#J*VWR>FL#SUDZGRSRGRELH4VWZD#/#EDU0

G]LHM#VPXNá%#F]*>ü#FHQWUDOQ%#RUD]#JUXEV]H#RJRQ\1

81# 6NR>QR>ü1#-HVW#WR#WU]HFL#PRPHQW#FHQWUDOQ\#UR]NáDGX#]PLHQQHM#ORVRZHM/#]GHILQLRZDQ\#MDNR

6 6
+ + ,,V ( ; ( ;

È ˘
Í ˙Î ˚

= - #1#:VSyáF]\QQLN#VNR>QR>FL#PD#SRVWDü# 6 6
Vg s= / . #.D*G\#UR]NáDG

V\PHWU\F]Q\#+Zá%F]DM%F#QRUPDOQ\,#PD# 3g = 1#'RGDWQLH#ZDUWR>FL# g #ZVND]XM%#QD#F]*VWV]H

Z\VW*SRZDQLH#ZDUWR>FL#PQLHMV]\FK#RG#ZDUWR>FL#RF]HNLZDQHM#+W]Q1#PHGLDQD#MHVW#QD#OHZR#RG

>UHGQLHM,1#=ZURW\#Z\ND]XM%#QDMF]*>FLHM#VNR>QR>ü#Z#OHZR#+ 3g < ,1#1LH#FKRG]L#WXWDM#R#IDNW/

*H#>UHGQLD#ZDUWR>ü#]ZURWyZ#MHVW#ZL*NV]D#RG#]HUD1#-HVW#WR#UDF]HM#SU]HMDZ#RGPLHQQHJR#]D0

FKRZDQLD#LQZHVWRUyZ#Z#WUDNFLH#EHVV\#L#Z#WUDNFLH#KRVV\1#,QQ\PL#VáRZ\/#F]*>FLHM#]GDU]DM%

VL*#GRGDWQLH#]ZURW\/#DOH#XMHPQH#PDM%#ZL*NV]H#+EH]Z]JO*GQLH,#ZDUWR>FL1#1LHREFL%*RQ\P

HVW\PDWRUHP#ZVSyáF]\QQLND#VNR>QR>FL#]#SUyE\#MHVW

################################################### ( )6+ 4,+ 5, 4
Ö L

1 [ [1

1 1 L sg -
- - =

= Â +5,

91# =DOH*QR>FL#GáXJRWHUPLQRZH1#&R#SUDZGD/#MDN#ZVSRPQLDáHP/#V]HUHJL#ILQDQVRZH#Z\ND]XM%

GR>ü#VáDE%#DXWRNRUHODFM*/#W\P#QLHPQLHM#EDUG]R#F]*VWR#VSRW\ND#VL*#]MDZLVNR#GáXJRWHUPLQR0

ZHM#]DOH*QR>FL#GDQ\FK/#QLHZ\NU\ZDOQH#]D#SRPRF%#VWDQGDUGRZ\FK#PHWRG1#3U]\NáDGRZR#Z

SU]\SDGNX#U\QNX#DNFML#WDNLH#]DOH*QR>FL#PDM%#]DNUHV#F]DVRZ\#RGSRZLDGDM%F\#Z#SU]\EOL*H0

QLX#GáXJR>FL#F\NOX#JRVSRGDUF]HJR#+708#ODW,1#0HWRG*#EDGDQLD#WDNLHM#]DOH*QR>FL#ZSURZDG]Lá

Z#SRáRZLH#;;#ZLHNX#K\GURORJ#+1(1+XUVW/#EDGDM%F#]PLDQ\#SR]LRPX#1LOX1#0HWRG*#REOLF]HQLD

W]Z1#Z\NáDGQLND#+XUVWD#++,#SRGDMH#FKRFLD*E\#>7:@#E%G(#>86@#VWU1#6581#:DUWR>ü#+# #318

RGSRZLDGD#]Z\NáHPX#UXFKRZL#%URZQD1#:L*NV]H#ZDUWR>FL#RGSRZLDGDM%#Z\VW*SRZDQLX#GáX0

JRRNUHVRZHM#DXWRNRUHODFML1

-DN# ]DWHP# ZLGDü# NODV\F]Q\# PRGHO# KRPRVNHGDVW\F]QHJR/# JHRPHWU\F]QHJR# UXFKX

%URZQD/# RSDUW\# R# ]DáR*HQLD#ZDUXQNRZHM# +Z]JO*GHP# SRSU]HGQLFK# ]ZURWyZ,# QRUPDOQR>FL# ORJ0

]ZURWyZ#QLH#RSLVXMH#SRSUDZQLH# U\QNyZ# ILQDQVRZ\FK1#6WDáR#VL*# WR#SU]\F]\Q%#SRZVWDQLD# L# UR]0

ZRMX# FDáHJR# V]HUHJX# QRZ\FK#PRGHOL# L#PHWRG# RSLVXM%F\FK# V]HUHJL# ]ZURWyZ1#3U]\SDWU]P\# VL*

]DWHP# SRNUyWFH# NLONX# ]#QLFK/# ]ZUDFDM%F# XZDJ*# QD# WH# VSR>UyG# QLFK/# NWyUH# PDM%# ]ZL%]HN

]#PRGHORZDQLHP#9D51
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41# 0RGHOH#$50$1#-HVW#WR#JUXSD#PRGHOL/#]DZLHUDM%F\FK#PRGHOH#DXWRUHJUHV\MQH#L#PRGHOH

>UHGQLHM#UXFKRPHM/#Z#NWyU\FK#ZDUXQNRZD#ZDUWR>ü#RF]HNLZDQD#]DOH*\#RG#KLVWRULL#SURFHVX/

DOH#ZDULDQFMD#SR]RVWDMH#VWDáD1#0RGHOH#$50$#RGGDZDá\#W\ONR#ZáDVQR>ü#DXWRNRUHODFML#V]H0

UHJyZ#ILQDQVRZ\FK/#QLH#SR]ZDODM%F#QD#PRGHORZDQLH#QS1#JUXE\FK#RJRQyZ#L#VNXSLDQLD#VL*

]ZURWyZ1

51# 0RGHORZDQLH#ZDUXQNRZHM#KHWHURVNHGDVW\F]QR>FL1#1D#SRF]%WNX#ODW#;30W\FK#]DF]*á\

SRZVWDZDü#PRGHOH/#Z#NWyU\FK#PRGHORZDQLX#SRGOHJD#ZDULDQFMD#SURFHVX1#,VWQLHMH#EDUG]R

ZLHOH#WHJR#W\SX#PRGHOL/#SU]\NáDGDPL#V%=#$5&+#+DQJ1#$XWR5HJUHVVLYH#&RQGLWLRQDO#+HWHUR0

VFHGDVWLFLW\,/#*$5&+#+DQJ1#*HQHUDOL]HG#$5&+,/#7$5&+#+DQJ1#7KUHVKROG#$5&+,/

50*$5&+#+DQJ1#5DQGRPL]HG#*$5&+,/#+$5&+#+DQJ1#+HWHURJHQRXV#LQWHUYDO#$5&+,/

00$5&+#+DQJ1#0HDQ0LQ#$5&+,#F]\#WH*#6:$5&+#+DQJ1#6:LWFKLQJ#UHJLPH#$5&+,1#=DU\V

LFK#VWUXNWXU\#L#ZáD>FLZR>FL#]RVWDá\#RPyZLRQH#Z#GDOV]HM#F]*>FL#SUDF\1

61# 0RGHOH#VWRFKDVW\F]QHM#]PLHQQR>FL#+DQJ1#6WRFKDVWLF#9RODWLOLW\#0RGHOV,1#6WRVXQNRZR

QRZH#SRGHM>FLH/#RSLVXM%FH#ZDULDQFM*#SURFHVX#FHQ\#MDNR#SURFHV#VWRFKDVW\F]Q\#+QS1#Eá%0

G]HQLH#SU]\SDGNRZH#]#PHDQ#UHYHUVLRQ,/#FR#SURZDG]L#GR#QS1#SRM*FLD#]PLHQQR>FL#]PLHQQR0

>FL1

71# $OWHUQDW\ZQH#UR]NáDG\#]ZURWyZ1#'R#RSLVX#EH]Z]JO*GQ\FK#UR]NáDGyZ#ORJ0]ZURWyZ

SUyERZDQR#]DVWRVRZDü#ZLHOH#UR]NáDGyZ1#:VSRPQLHü#QDOH*\#URG]LQ*#UR]NáDGyZ#a 0VWDELO0

Q\FK/#PLHV]DQLQ*#UR]NáDGyZ#QRUPDOQ\FK/#UR]NáDG#W06WXGHQWD/#UR]NáDG\# ‡ 0VWDELOQH#F]\#WH*

NODV*#XRJyOQLRQ\FK#UR]NáDGyZ#KLSHUEROLF]Q\FK1#*HQHUDOQLH#Z\GDMH#VL*/#*H#GREUH#GRSDVR0

ZDQLH#GR#GDQ\FK#HPSLU\F]Q\FK/#PLHU]RQH#MDNR>FL%#RGZ]RURZDQLD#]MDZLVND#JUXE\FK#RJR0

QyZ/#PR*QD#X]\VNDü#VWRVXM%F#UR]NáDG\#a - VWDELOQH#L#XRJyOQLRQH#KLSHUEROLF]QH

+QS1#UR]NáDG#QRUPDOQ\#RGZURWQ\#JDXVVRZVNL,1#:#RSDUFLX#R#DOWHUQDW\ZQH#Z]JO*GHP#QRU0

PDOQHJR#UR]NáDG\#]ZURWyZ#PR*QD#EXGRZDü#QS1#PRGHOH#Z\FHQ\#RSFML#OXE#PRGHOH#9D51

81# %DGDQLH#RJRQyZ#UR]NáDGyZ1#2JRQ\#UR]NáDGyZ#ZLHOX#]PLHQQ\FK#ORVRZ\FK#PR*QD

SU]\EOL*\ü#]D#SRPRF%#Z\UD*HQLD# + ,\ / \
a-

/#JG]LH#a #MHVW#SHZQ%#VWDá%/#]ZDQ%#LQGHNVHP

RJRQD6/#D# +/ \ ,#0#ZROQR#]PLHQLDM%F%#VL*#IXQNFM%7
1#:#SU]\SDGNX#UR]NáDGX#QRUPDOQHJR#]D0

OH*QR>ü#SRZ\*V]D#PD#SRVWDü#Z\NáDGQLF]%1#'R#UR]NáDGyZ#VSHáQLDM%F\FK#WDN%#]DOH*QR>ü

]DOLF]DM%#VL*#P1LQ1#UR]NáDG\#a 0VWDELOQH/#UR]NáDG#W06WXGHQWD/#F]\#WH*#UR]NáDG#3DUHWR1#5R]0

NáDG\#R#GDQ\P#LQGHNVLH#RJRQD#a#SRVLDGDM%#VNR4F]RQH#SLHUZV]H#a #PRPHQWyZ8
1

'OD#SRWU]HE#DQDOL]\#GDQ\FK#ILQDQVRZ\FK#]DVWRVRZDQR#L#UR]ZLQL*WR#]QDQH#ZF]H>QLHM#PHWR0

G\1#,QGHNV#RJRQD#a #PR*QD#HVW\PRZDü#NRU]\VWDM%F#QS1#]#HVW\PDWRUyZ#3LFNDQGVD/#+LOOD

OXE#'HNNHUVD0(LQPDKOD0GH#+DDQD1#(VW\PDWRU\#WH#Z\VW*SXM%#UyZQLH*#Z#WHRULL#ZDUWR>FL

HNVWUHPDOQ\FK#+SRW1#UR]G]LDá#:17,/#G]L*NL#NWyUHM#PR*OLZH#MHVW#PRGHORZDQLH#DV\PSWRW\F]0

QHJR#UR]NáDGX#SUDZHJR#RJRQD#G\VWU\EXDQW\#HPSLU\F]QHM#ZLHOX#UR]NáDGyZ#SUDZGRSRGR0

ELH4VWZD1#6WDW\VW\ND#$QGHUVRQD0'DUOLQJD#SR]ZDOD#]#NROHL#EDGDü#MDNR>ü#GRSDVRZDQLD

G\VWU\EXDQW\#WHRUHW\F]QHM#GR#GDQ\FK#HPSLU\F]Q\FK#GOD#ZDUWR>FL#VNUDMQ\FK1

############################################################
6
#.WyUHJR#QLH#QDOH*\#P\OLü#]#LQGHNVHP#VWDELOQR>FL#Z\VW*SXM%F\P#Z#UR]NáDGDFK#a0VWDELOQ\FK1

7
#1DMSURVWV]\P#SU]\NáDGHP#MHVW#IXQNFMD#VWDáD1

8
#7]Q1#MH>OL#a#?#5#WR#PDP\#GR#F]\QLHQLD#]#QLHVNR4F]RQ%#ZDULDQFM%#]PLHQQHM#ORVRZHM1
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91# 'áXJRWHUPLQRZD#DXWRNRUHODFMD#GDQ\FK1#:\NáDGQLN# 3 8+ π . #PRGHOXMH#VL*#VWRVXM%F

W]Z1#XáDPNRZ\#UXFK#%URZQD# +

W% #GOD# 3 4+< < #L#F]DVX# W 1#1D#ED]LH#XáDPNRZHJR#UXFKX

%URZQD#PR*QD#GRNRQDü#QS1#PRG\ILNDFML#IRUPXá\#%ODFND06FKROHVD#Z\FHQ\#RSFML1#0RGHOR0

ZDQLH#GáXJRWHUPLQRZHM#]DOH*QR>FL#GDQ\FK#XPR*OLZLDM%#UyZQLH*=#PRGHO#$5),0$#RSDUW\#QD

NRQFHSFML#GDQ\FK#]LQWHJURZDQ\FK#XáDPNRZR#RUD]#QLHNWyUH#PRGHOH#ZDUXQNRZHM#KHWHUR0

VNHGDVW\F]QR>FL/#QS1#ZVSRPQLDQ\#PRGHO#+$5&+1

:1# 0RGHOH#UHJUHVML#SU]Há%F]QLNRZHM#+DQJ1#UHJLPH#VZLWFKLQJ#UHJUHVVLRQ,1#-DNR#PRGHO#U\QNX

SU]\M*WR#LVWQLHQLH#NLONX#UH*LPyZ#+VWDQyZ,#U\QNX/#Z#NWyU\FK#Z\VW*SXM%#RGPLHQQH#]DFKRZD0

QLD#XF]HVWQLNyZ#U\QNX/#D#FR#]D#W\P#LG]LH#0#Uy*QD#]PLHQQR>ü#L#UR]NáDG#]ZURWyZ1

=DMPLMP\#VL*#GRNáDGQLHM#PRGHODPL#RSLVDQ\PL#Z#SXQNFLH#WU]HFLP1#3U]\NáDGHP#VWUXNWXU\

PRGHOX#ZDUXQNRZHM#KHWHURVNHGDVW\F]QR>FL#QLHFK#E*G]LH#PRGHO#50*$5&+# + ,U S T, , # RSLVDQ\

QDVW*SXM%F\PL#Z]RUDPL=

W W W\ K e= +6,

5

4 4 4

U S T

W L W L L W L L W LL L L
K G F \ E Kh - - -= = =

= + +Â Â Â +7,

JG]LH# >3 4@W 1e ,ð /# ZV]\VWNLH# ZVSyáF]\QQLNL# V%# QLHXMHPQH/# D# R# ]PLHQQ\FK#
Wh # ]DNáDGDP\

+Z#SU]\SDGNX#RJyOQ\P,#W\OH/#*H#V%#QLH]DOH*QH#L#GRGDWQLH1#:DUXQNRZD#ZDULDQFMD# WK #MHVW#Z#W\P

PRGHOX# OLQLRZ%# IXQNFM%#V]XPyZ#
Wh /#NZDGUDWyZ#SRSU]HGQLFK#REVHUZDFML# L#SRSU]HGQLFK#ZDUXQ0

NRZ\FK#ZDULDQFML1#0RGHO#*$5&+#RWU]\PXMH#VL*#]DVW*SXM%F#SLHUZV]\#F]áRQ#+7,#VWDá%/#D#]#QLHJR

]#NROHL#X]\VNXMHP\#PRGHO#$5&+#XVXZDM%F#RVWDWQL#F]áRQ1

0RGHOH#ZDUXQNRZHM#KHWHURVNHGDVW\F]QR>FL#SR]ZDODM%#RF]\ZL>FLH#PRGHORZDü#RSLV\0

ZDQH#]MDZLVNR#VNXSLDQLD#VL*#GDQ\FK/#Z\QLNDM%FH#]#KHWHURVNHGDVW\F]QR>FL#ILQDQVRZ\FK#V]HUH0

JyZ#F]DVRZ\FK1#2SUyF]# WHJR#EH]ZDUXQNRZH# UR]NáDG\#]ZURWyZ/#RSLV\ZDQ\FK#Z# WHQ# VSRVyE/

PDM%# JUXEH# RJRQ\1# 0RGHOH# 7$5&+# L# (*$5&+# SR]ZDODM%# UyZQLH*# QD# RGGDQLH# VNR>QR>FL

GDQ\FK/#D#PRGHO#+$5&+#0#QD#PRGHORZDQLH#LFK#GáXJRWHUPLQRZHM#]DOH*QR>FL1

14

2

Wybrane cechy finansowych szeregów czasowych

N a r o d o w y  B a n k  P o l s k i



61#&]\P#MHVW#9DOXH#DW#5LVN"

6141#'HILQLFMD

&]\P# MHVW#9DOXH#DW#5LVN/#F]\OL#RZD#ZDUWR>ü#QDUD*RQD#QD# U\]\NR"#'OD# MHGQ\FK# WR# UH0

ZROXFMD#Z#]DU]%G]DQLX# U\]\NLHP/#GOD# LQQ\FK# WR# W\ONR# MHGQR#]#ZLHOX#SR*\WHF]Q\FK#QDU]*G]L#GOD

ULVN# PDQDJHUD/# D# GOD# MHV]F]H# LQQ\FK# 0# SUyED# ]PLHU]HQLD# QLHPLHU]DOQHJR# SRG# SU]\NU\ZN%

QDXNRZHM#SUHF\]ML#+SRW1>66@/#VWU1#7<<,1

,GHD#9D5#MHVW#]ZL%]DQD#]#NZHVWL%#NDSLWDáX#]DSDVRZHJR#+UH]HUZRZHJR,1#1LHSHZQR>ü/

FR# GR# SU]\V]áHJR# UR]ZRMX# FHQ# QD# U\QNX# ]DZV]H# NUHXMH# PR*OLZR>ü# QHJDW\ZQHJR# UR]ZRMX

V\WXDFML1#2]QDF]D# WR/# *H# SHZLHQ# ]DVyE# NDSLWDáX# SRZLQLHQ# ]RVWDü# RGáR*RQ\# Z# FHOX# SRNU\FLD

HZHQWXDOQH#VWUDW\1#9D5#SR]ZDOD#RNUH>OLü#ZLHONR>ü#WHJR#NDSLWDáX1

=DF]QLMP\#PR*H#RG#PQLHM#IRUPDOQHJR#RSLVX1#9D5#VWDQRZL#OLPLW#UR]PLDUX#VWUDW#Z#]DGD0

Q\P#SU]HG]LDOH#F]DVRZ\P#+EDUG]R#F]*VWR#WHQ#SU]HG]LDá#Z\QRVL#4#G]LH4,1#/LPLW#WHQ#PR*H#]RVWDü

SU]HNURF]RQ\#]#]DGDQ\P#]#JyU\#SUDZGRSRGRELH4VWZHP# +4 ,S- /#SU]\#F]\P#]#UHJXá\# 3 <<S = .

OXE# 3 <8. 1# -DN#ZLGDü/# 9D5# QLH# MHVW#ZDUWR>FL%# DEVROXWQ%# GOD# GDQHM# SR]\FML/# SDUDPHWUDPL# V%=

SU]HG]LDá#F]DVRZ\# W #+F]\OL#KRU\]RQW,# L#SR]LRP#SUDZGRSRGRELH4VWZD#+XIQR>FL,# S 1#9D5#PR*QD

OLF]\ü# ]DUyZQR# GOD# FDáHJR# SRUWIHOD/# MDN# L# SRV]F]HJyOQ\FK# SR]\FML/# MHGQDN# ]# UHJXá\# 9D5# GOD

FDáHJR#SRUWIHOD#MHVW#PQLHMV]\#RG#VXP\#9D5#GOD#SRV]F]HJyOQ\FK#SR]\FML91

=DMPLMP\#VL*# WHUD]# IRUPDOQ%#GHILQLFM%#9D5/#SRGDQ%# WXWDM#]D# >84@1#5R]ZD*P\#RWZDUW%

SR]\FM*#U\]\ND#ILQDQVRZHJR#+QS1#DNW\Z,#Z#>ZLHFLH#]#G\VNUHWQ\P#F]DVHP# W 1#-HJR#FHQ*#U\QNR0

Z%# Z#PRPHQFLH# W # R]QDF]P\# MDNR# W9 1# 6SRVyE# WZRU]HQLD# WHM# FHQ\# SU]H]# U\QHN# PR*H# E\ü

RSLVDQ\#]D#SRPRF%# IXQNFML#Z\FHQLDM%FHM# NY 5 5: Æ #RGZ]RURZXM%FHM#N0HOHPHQWRZ\#ZHNWRU

W3 # #> 4 5W W WN3 3 3, ,..., @ 7 #ZDUWR>FL#VSHF\ILF]Q\FK#GOD#GDQHM#SR]\FML#F]\QQLNyZ#U\]\ND#Z#ZDUWR>FL

U]HF]\ZLVWH/# F]\OL# + ,W W9 Y 3= 1#&]\QQLNDPL# U\]\ND#PRJ%# E\ü# SU]\NáDGRZR# VWRS\# SURFHQWRZH/

LQGHNV\#JLHáGRZH/#FHQ\#WRZDUyZ#LWG1#2]QDF]P\#N0HOHPHQWRZ\#ZHNWRU#ORJ0]ZURWyZ#]#F]\QQLNyZ

U\]\ND#Z#PRPHQFLH#W# MDNR# 4 4 4

4
> @W W N

W WN

3 3 7

W 3 3
; OQ OQ+ , + ,

,
= ,..., 1#-HGQRRNUHVRZ%# IXQNFM*#VWUDW\#GHILQLXMHP\

MDNR

4+ , + , + , + , + + ,,W W W W W W W/ 3 ; Y 3 Y 3 Y 3 Y 3 H[S ;+, = - = - * +8,

=DWHP# GRGDWQLH# ZDUWR>FL# /# R]QDF]DM%# VWUDW\/# XMHPQH# ]D># ±# ]\VNL1# '\VWU\EXDQWD# IXQNFML# /

RNUH>ODQD#MHVW#MDNR#3)/#G\VWU\EXDQWD:
1

0DP\#]DWHP#RNUH>ORQ%/#ZDUXQNRZ%#Z]JO*GHP# LQIRUPDFML# +DOER# s 0DOJHEU\,#JHQHUR0

ZDQHM#SU]H]#F]\QQLNL#U\]\ND#GR#PRPHQWX# W /#3)/#G\VWU\EXDQW*1#0R*HP\# WHUD]# #SU]\VW%SLü#GR

IRUPDOQHJR#]GHILQLRZDQLD#9DOXH#DW#5LVN1

############################################################
9
#2#LOH#VSHáQLRQH#V%#RNUH>ORQH#ZDUXQNL#0#QS1#Z#SU]\SDGNX#UR]NáDGX#QRUPDOQHJR#L#PHWRG\#ZDULDQFML0NRZDULDQFML/
QLH]HURZD#NRUHODFMD#PL*G]\#]ZURWDPL#]#SR]\FML1
:
#=#DQJ1#3URILW#)#/RVV
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'(),1,&-$

+ ,W9D5 S #MHVW#WR#S0NZDQW\O/#ZDUXQNRZHM#Z]JO*GHP#LQIRUPDFML#JHQHURZDQHM#SU]H]#F]\QQLNL

U\]\ND#GR#PRPHQWX# W /#3)/#G\VWU\EXDQW\1

$OWHUQDW\ZQLH#PR*QD#XM%ü# + ,W9D5 S #QDVW*SXM%FR=#MHVW#WR#ZDUWR>ü#RGZURWQHM#G\VWU\EXDQW\#IXQNFML

VWUDW#Z#SXQNFLH# S /#FR#PR*QD#]DSLVDü#MDNR

+ , + ,W W9D5 S ) S
¨= , +9,

JG]LH#
W)

¨
#R]QDF]D#RGZURWQ%#3)/#G\VWU\EXDQW*#Z#PRPHQFLH# W 1

6151#=DVWRVRZDQLD

9DOXH#DW#5LVN#MDNR#ERGDM#QDMOHSV]D#REHFQLH#PLDUD#U\]\ND#U\QNRZHJR/#PR*H#RGJU\ZDü

QLHEDJDWHOQ%# URO*# Z# IXQNFMRQRZDQLX# LQVW\WXFML# ILQDQVRZ\FK1# 3U]\MU]\MP\# VL*# ]DWHP# WU]HP

PR*OLZ\P#]DVWRVRZDQLRP#RSLV\ZDQHM#PHWRGRORJLL1

41# :\UD*DQLH#OLPLWyZ#SR]\FML#U\QNRZ\FK1#7UDG\F\MQH#PHWRG\#RNUH>ODQLD#OLPLWyZ#SR]\FML

RJUDQLF]Dá\#VL*#GR#SHZQHM#QRPLQDOQHM#ZLHONR>FL1#=DZLHUDá\#RQH#SR>UHGQLR#SHZQ%#PLDU*#U\0

]\ND/#QS1#Z#SU]\SDGNX#REOLJDFML#PRJáR#WR#E\ü#RNUH>OHQLH#RNUHVX#WUZDQLH#+DQJ1#GXUDWLRQ,

SRUWIHOD1#9D5#XPR*OLZLD#SRUyZQ\ZDQLH#U\]\N#SRQRV]RQ\FK#Z#Uy*Q\FK#NODVDFK#DNW\ZyZ/

QS1#DNFMDFK#L#REOLJDFMDFK/#RSFMDFK#QD#NXUV\#ZDOXW#L#VZDSDFK#SURFHQWRZ\FK1#3RPDJD#WR

DORNRZDü#U\]\NR#GR#G]LHG]LQ/#E*G%F\FK#ZLRG%F%#NRPSHWHQFM%#ILUP\1#']L*NL#XZ]JO*GQLDQLX

HIHNWX#G\ZHUV\ILNDFML#SRUWIHOD/#9D5#SURZDG]L#GR#WZRU]HQLH#KLHUDUFKLF]Q\FK#VWUXNWXU/#Z#NWy0

U\FK#OLPLW\#QD#Z\*V]\P#SR]LRPLH#V%#QL*V]H#QL*#VXPD#OLPLWyZ#MHGQRVWHN#SRGSRU]%GNRZD0

Q\FK#+SRW1#U\V1#5,1

51# 2FHQD#G]LDáDQLD1#3LHUZRWQLH#RFHQD#Z\QLNyZ#RVL%JDQ\FK#SU]H]#LQVW\WXFMH#ILQDQVRZH

+QS1#IXQGXV]H#LQZHVW\F\MQH,#OXE#SRMHG\QF]\FK#GLOHUyZ#RSLHUDáD#VL*#QD#RVL%JDQ\FK#]ZUR0

WDFK#]#SRUWIHOD1#-X*#RG#GDZQD#LQWHJUDOQ\P#HOHPHQWHP#WDNLHM#RFHQ\#VWDá#VL*#SRPLDU#ZVSyá0

F]\QQLND#]PLHQQR>FL;#RVL%JDQ\FK#]ZURWyZ<
1#2JQLZHP/#NWyUHJR#EUDNRZDáR#SU]\#RFHQLH

G]LDáDQLD/#E\áD#MHGQROLWD#L#SRUyZQ\ZDOQD#PLDUD#U\]\ND#SRGHMPRZDQHJR#SU]\#LQZHVWRZDQLX1

-DN#PR*QD#VL*#GRP\>ODü/#PLDU%#WD#MHVW#ZáD>QLH#9D5/#D#GRNáDGQLHM#5$30#+5LVN#$GMXVWHG

3HUIRUPDQFH#0HDVXUHV,/#F]\OL#VWRVXQHN#]UHDOL]RZDQ\FK#]ZURWyZ#GR#9D5#MDNR#PLDU\#NDSL0

WDáX#HNRQRPLF]QHJR#QLH]E*GQHJR#GR#]DEH]SLHF]HQLD#LQZHVW\FML1

61# :\PDJDQLD#NDSLWDáRZH#L#VSUDZR]GDZF]R>ü#ZREHF#RUJDQyZ#QDG]RUX1#:VSRPQLDQH

SRZ\*HM/#D#RSLVDQH#GRNáDGQLHM#Z#UR]G]LDOH#8#SU]HSLV\#RUJDQyZ#QDG]RUXM%F\FK#G]LDáDOQR>ü

EDQNyZ#L#LQQ\FK#LQVW\WXFML#ILQDQVRZ\FK#QLH#W\ONR#ZSURZDG]DM%#PR*OLZR>ü#RFHQ\#U\]\ND

U\QNRZHJR#]D#SRPRF%#9D5/#OHF]#ZVND]XM%#QD#W%#PHWRG*#MDNR#GRFHORZ%#PLDU*#HNVSR]\FML

LQVW\WXFML#ILQDQVRZ\FK#QD#F]\QQLNL#U\]\ND#U\QNRZHJR1

############################################################
;
#&]\OL#VWRVXQNX#RGFK\OHQLD#VWDQGDUGRZHJR#GR#>UHGQLHM1

<
#=ZDQ\#ZVSyáF]\QQLNLHP#6KDUSH*D1
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5\V1#51#+LHUDUFKLF]QD#VWUXNWXUD#9D5

6161#:DG\#L#]DOHW\1#9D5#MDNR#VSyMQD#PLDUD#U\]\ND

1D#ELXUNX#GHDOHUD#9D5#MHVW#W\ONR#MHGQ%#]#ZLHOX#PLDU#L#ZVND(QLNyZ#GRVW*SQ\FK#L#Z\NR0

U]\VW\ZDQ\FK#Z#FL%Já\P#SURFHVLH#NDONXODFML# U\]\ND# L#PR*OLZHJR#GR#RVL%JQL*FLD# ]\VNX1#3UDZ0

G]LZD#ZDUWR>ü#9D5#XMDZQLD#VL*#QD#Z\*V]\P#SR]LRPLH#]DU]%G]DQLD#SRUWIHOHP# LQZHVW\F\MQ\P1

1D#W*#V]F]HJyOQ%#ZDUWR>ü#9D5#VNáDGDM%#VL*#SU]HGH#ZV]\VWNLP#6#FHFK\#WHM#PHWRG\=

∑# PR*OLZR>ü#SRUyZQ\ZDQLD#U\]\ND#PL*G]\#Uy*Q\PL#NODVDPL#DNW\ZyZ#ILQDQVRZ\FK#L#Uy*Q\PL

SRUWIHODPL

∑# áDWZD#LQWHUSUHWDFMD

∑# SURVWD#IRUPD#+SRMHG\QF]D#OLF]ED,

9D5#SR]ZDOD#RVRERP#]DMPXM%F\P#VL*#RSHUDFMDPL#U\QNRZ\PL#QD#XG]LHOHQLH#MDVQHM#RG0

SRZLHG]L#QD#S\WDQLD#]DU]%GX# W\SX=# ,OH#PR*HP\#VWUDFLü#Z#FL%JX#QDMEOL*V]\FK# Q #GQL"#-DN#GX*H

MHVW# U\]\NR# ]ZL%]DQH# ]#QDV]\P#SRUWIHOHP"/# NWyUH# V%# LVWRWQH# ]#SXQNWX#ZLG]HQLD# QDMZ\*V]HJR

NLHURZQLFWZD1# -HGQRF]H>QL# SRGVWDZRZD# LGHD# 9D5# +RUD]# MHJR# LQWHUSUHWDFMD,# MHVW# ]UR]XPLDáD

QDZHW#GOD#RVyE#QLH#PDM%F\FK#ZL*NV]HJR# SRM*FLD# R# VWDW\VW\FH# L#PRGHORZDQLX# HNRQRPHWU\F]0

Q\P1

9D5#QLH# MHVW#QLHVWHW\#PLDU%# LGHDOQ%1#3LHUZV]D/#WU\ZLDOQD#Z%WSOLZR>ü#ZL%*H#VL*#]# W\P/

FR#]# MHGQHM#VWURQ\# MHVW#]DOHW%#9D5/#PLDQRZLFLH#SURVWRW%1#3RZVWDMH#S\WDQLH/#QD# LOH# MHGQD# OLF]ED

PR*H# RGGDü# U\]\NR# U\QNRZH# SRUWIHOD"# -HVW# RF]\ZLVWH/# *H# RSLV\ZDQLH# U\]\ND# SRUWIHOD# WDN

SURVW\P#PLHUQLNLHP#SURZDG]L#GR#XWUDW\# LQIRUPDFML1#=QDMRPR>ü#FDáHM#G\VWU\EXDQW\#VWUDW#QLHZ%W0

SOLZLH#SR]ZDOD#QD# OHSV]%#RFHQ*# U\]\ND#SR]\FML/# MHGQDN# ]D# FHQ*# SURVWRW\1#']L*NL# ]QDMRPR>FL

FDáHM#3)/#G\VWU\EXDQW\#PR*HP\#QS1# UR]ZL%]Dü# UyZQDQLH#Z#GUXJ%#VWURQ*# 0# W]Q1#RNUH>OLü/# MDNLH

LVWQLHMH#]DJUR*HQLH#EDQNUXFWZHP/#SU]\#GDQ\P#NDSLWDOH#]DSDVRZ\P1

'UXJL/#QLHWU\ZLDOQ\#]DU]XW/#ZL%*H#VL*#]#LVWQLHQLHP#OHSV]\FK/#SRMHG\QF]\FK#PLDU\#U\]\0

ND1#3U]\NáDGRZR/#PR*H#WR#E\ü#RF]HNLZDQD#ZDUWR>ü#+OXE#PHGLDQD# LWS1,#VWUDW#ZL*NV]\FK#RG#9D5

Z#GDQ\P# SU]HG]LDOH# F]DVRZ\P# 0# PHWRGD/# NWyU%# PR*QD# URERF]R# RNUH>OLü# MDNR# ZDUXQNRZ%
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Obszar dzia∏alnoÊci

limit VaR: 20 mln PLN

Podobszar B

limit VaR: 8 mln PLN

Podobszar A

limit VaR: 10 mln PLN

Podobszar C

limit VaR: 10 mln PLN

Jednostka A1

limit VaR:


8 mln PLN

Jednostka A2

limit VaR:


7 mln PLN

Jednostka C1

limit VaR:


6 mln PLN

Jednostka C2

limit VaR:


5 mln PLN

Jednostka C3

limit VaR:


4 mln PLN



ZDUWR>ü#RF]HNLZDQ%#VWUDW1#7HRUHW\F]Q%#SRGVWDZ*#GOD#WDNLFK#Z%WSOLZR>FL#PR*H#VWDQRZLü#SRM*FLH

VSyMQHM#PLDU\#U\]\ND/#ZSURZDG]RQH#SU]H]#$UW]QHUD#HW#DO . #>6@1

$XWRU]\#ZVSRPQLDQHM#SUDF\#IRUPXáXM%#7#ZáD>FLZR>FL/#GHILQLXM%FH#VSyMQ%#PLDU*#U\]\ND

* 5r : Æ /# JG]LH# * # R]QDF]D# SU]HVWU]H4# U\]\N# +SRUWIHOL/# RWZDUW\FK# SR]\FML# ILQDQVRZ\FK,

Z#FKZLOL# W /#NWyU\FK#ZDUWR>ü#Z#PRPHQFLH# 4W + #]DOH*\#RG#RNUH>ORQ\FK#VWDQyZ#QDWXU\#
Lw Œ W 1

$E\# r #E\áR#VSyMQ%#PLDU%#U\]\ND/#SRWU]HED#L#Z\VWDUF]D/#DE\#VSHáQLDáR#SRQL*V]H#ZDUXQNL=

41# 6XEDGG\W\ZQR>ü1#'OD#ND*GHM#SDU\# 4 5; ; *, Œ # 4 5 4 5+ , + , + ,; ; ; ;r r r: + £ + 1#-HVW#WR

QDWXUDOQH#*%GDQLH/#RG]ZLHUFLHGODM%FH#HIHNW#G\ZHUV\ILNDFML1

51# 0RQRWRQLF]QR>ü1#'OD# ; < *" , Œ #/ + , + ,; < < ;r r£ : £ 1#2]QDF]D#WR/#*H#MH>OL#SR]\FMD

< #MHVW#]DZV]H#ZDUWD#ZL*FHM#QL*#SRUWIHO# ; /#WR#< #QLH#PR*H#E\ü#XZD*DQD#]D#EDUG]LHM#U\]\0

NRZQ%#LQZHVW\FM*#RG# ; 1

61# 'RGDWQLD#KRPRJHQLF]QR>ü1#'OD# 3 ; *l" ≥ " Œ # + , + ,; ;r l lr: = 1#2]QDF]D#WR

V\WXDFM*/#NLHG\#QLH#Z\VW*SXM%#HIHNW\#VNDOL1#7D#ZáD>FLZR>ü#MHVW#SUDZG]LZD#SU]\#]DáR*HQLX/

*H#ZLHONR>ü#SR]\FML#QLH#ZSá\ZD#QD#U\]\NR#+QS1#SRSU]H]#VSDGHN#Sá\QQR>FL#0#SRU1#UR]0

G]LDá#717,

71# 1LH]PLHQQLF]R>ü1#'OD# + , + ,D 5 ; * ; DU ; Dr r" Œ " Œ : + = - /#JG]LH# U #MHVW#SU]\V]á%

ZDUWR>FL%#LQZHVW\FML#4#MHGQRVWNL#Z#SR]EDZLRQ\#U\]\ND#LQVWUXPHQW#RGQLHVLHQLD#0#PR*QD#]D0

WHP#WUDNWRZDü#433+ 4,U - #MDNR#VWRS*#SURFHQWRZ%#EH]#U\]\ND1

9D5#VSHáQLD#6#RVWDWQLH#ZáD>FLZR>FL/#QLH#MHVW#MHGQDN/#Z#RJyOQ\P#SU]\SDGNX/#PLDU%#VXEDGG\W\Z0

Q%1#8]DVDGQLMP\#WR#QDVW*SXM%F\PL#SU]\NáDGDPL1

3U]\NáDG#4 5R]ZD*P\#GZLH#RSFMH#ELQDUQH#QD#DNFMH# 6 #R#RNUHVLH#GR#Z\JD>QL*FLD# 7 /

UyZQ\P#RNUHVRZL#SRVLDGDQLD1#1LHFK#RSFMD#$/#R#ZDUWR>FL#SRF]%WNRZHM# O /#PD# IXQNFMH#Z\SáDW\

4333 + ,$ 7I , 6 /= ◊ < /# D# RSFMD# %/# R#ZDUWR>FL# SRF]%WNRZHM# X # 0# 4333 + ,% 7I , 6 8= ◊ > /# JG]LH

/ 8< /# D# , # MHVW# IXQNFMD# ZVND(QLNRZD1# 'RELHU]P\# / # L# 8 /# WDN/# E\

^ ` ^ ` 3 33;7 73 6 / 3 6 8< = > = . 1# :yZF]DV# +3 <<,9D5 . # GOD# SRUWIHOD# VNáDGDM%FHJR# VL*

]#4#Z\VWDZLRQHM# RSFML# $# # OXE# %# Z\QRVL# RGSRZLHGQLR# O- # OXE# X- /# D# GOD# SRUWIHOD# $.%

+3 <<, 43339D5 X O. = - - 1#$#]DWHP=# + 3 <<, + 3 <<, + 3 <<,9D5 $ % 9D5 $ 9D5 %+ ; . > ; . + ; . 1

3U]\NáDG#5 -DNR#SURVWV]\#SU]\NáDG#ZH(P\#GZD# L L G. . . #F]\QQLNL#U\]\ND# 4 5; ;, #R#J*VWR0

>FLDFK=# 3 <. # QD# SU]HG]LDOH# >3 4@, # L# 3 4. # QD# SU]HG]LDOH# >3 5@, 1# 0DP\=

4 5+ 3 <, + 3 <, 39D5 ; 9D5 ;; . = ; . = /#DOH# 4 5+ 3 <, 39D5 ; ;+ ; . > 1

3U]\NáDG#6 3U]\MU]\MP\#VL*# WHUD]#V\WXDFML/#NLHG\#SR]EDZLRQD# U\]\ND# VWRSD#SURFHQWRZD

Z\QRVL#3(/#VWRSD#SURFHQWRZD#GOD#SDSLHUyZ#NRPHUF\MQ\FK#5(/#D#SUDZGRSRGRELH4VWZR#QLHZ\0

SáDFDOQR>FL#SRMHG\QF]HM# ILUP\# 4(1#:yZF]DV/# MH>OL#]DLQZHVWXMHP\# 4#POQ#Z#REOLJDFMH#SRMHG\Q0

F]HM# ILUP\/# WR# +3 <8, 533339D5 . = - /#F]\OL#QLH#PD# U\]\ND1#'OD#RGPLDQ\/# MH>OL#]DLQZHVWXMHP\#Z

SDSLHU\# 433# Uy*Q\FK# ILUP/#SUDZGRSRGRELH4VWZR#QLHZ\SáDFDOQR>FL#SU]\QDMPQLHM# 5# ILUP#Z\QRVL
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RN1# 3 3;. /# D#]DWHP# +3 <8, 533339D5 . = 1# '\ZHUV\ILNDFMD# GRSURZDG]LáD# GR# Z]URVWX# 9D5# GOD

SRUWIHOD$

3U]\NáDG#7 3RQL*V]\# SU]\NáDG# SRND]XMH/# *H#9D5# QLH# ]DZV]H# SURZDG]L# GR# UDFMRQDOQHM

DORNDFML#NDSLWDáX1#1LHFK#5#SRGPLRW\#SRVLDGDM%#Z#PRPHQFLH# W # W%#VDP%/#RWZDUW%#SR]\FM*# ILQDQ0

VRZ%# ; 1#=Dáy*P\/#*H#ZDUWR>ü# ; #Z#PRPHQFLH# 4W + #MHVW#Z#SHáQL#RNUH>ORQD#SU]H]#6#PR*OLZH/

SU]\V]áH# VWDQ\# QDWXU\=# 4 5w w, # L# 6w /# NWyUH#PRJ%# Z\VW%SLü# ]# SUDZGRSRGRELH4VWZDPL# 3 <7. /

3 36. #L# 3 36. #RUD]# 4 5 6+ , 3 + , + , 433; ; ;w w w≥ , = = - 1#0LHU]%F#U\]\NR#]D#SRPRF%# +3 <8,9D5 . /

QDOH*DáRE\#X]QDü#NDSLWDá# ]DSDVRZ\#Z#Z\VRNR>FL# ;3# MHGQRVWHN# ]D#QLHZ\VWDUF]DM%F\1#$OH# WDNL

NDSLWDá#E\áE\#ZáD>FLZ\/#JG\E\#SRGPLRW\#GRNRQDá\#Z\PLDQ\/# WDN# DE\# 4 4 4+ , + , + ,= < ;w w w= = /

5 6+ , + , 453= <w w= = - /# 6 5+ , + , ;3; ;w w= = - /#JG]LH#<# MHVW#]PRG\ILNRZDQ%/#SU]\V]á%#ZDUWR0

>FL%#SRUWIHOD#,#SRGPLRWX/#D#=#0#]PRG\ILNRZDQ%/#SU]\V]á%#ZDUWR>FL%#SRUWIHOD#,,#SRGPLRWX1#1LH#MHVW

WR# UDFMRQDOQH/# JG\*# DORNDFMD# + ;3 ;3,; ;+ , + # GRPLQXMH# Z# VHQVLH# 3DUHWR# DORNDFM*

+ ;3 ;3,< =+ , + /#R#LOH#W\ONR#SRGPLRW\#Z\ND]XM%#DZHUVM*#GR#U\]\ND1

7DN#ZL*F#Z#RJyOQ\P#SU]\SDGNX/#9D5#QLH#MHVW#VSyMQ%#PLDU%#U\]\ND#Z#UR]XPLHQLX#$UW]0

QHUD#HW#DO1#7ZLHUG]HQLH/#SRGDM%FH#ZDUXQNL/#Z#MDNLFK#9D5#MHVW#PLDU%#VSyMQ%/#]DPLHV]F]RQH# MHVW

Z#UR]G]LDOH#7161

6WRVXM%F#9D5#]DNáDGDP\/#*H#KLVWRULD#U\QNX#SR]ZDOD#QD#WZRU]HQLH#UHDOLVW\F]Q\FK#SUR0

JQR]1#=DZV]H#LVWQLHMH#U\]\NR#]QDF]%FHM#]PLDQ\#Z#]DFKRZDQLDFK#U\QNX/#FR#SURZDG]L#Z#NRQVH0

NZHQFML# GR# ]PQLHMV]HQLD# X*\WHF]QR>FL# QDU]*G]L# VWDW\VW\F]QHM# DQDOL]\# GDQ\FK/# Z# W\P# 9D51

6NUDMQ\PL# SU]\SDGNDPL# WDNLHM# V\WXDFML# V%#PRPHQW\# XZDOQLDQLD# NXUVyZ# ZDOXW/# MDN# FKRFLD*E\

Z#0HNV\NX#Z# 4<<7# URNX# OXE#RVWDWQLR#Z#7XUFML/#JG\#G]LHQQH# ]PLDQ\# NXUVX# VL*JDM%# NLONXQDVWX

SURFHQW/#SU]\#QRUPDOQ\P#SR]LRPLH#]PLHQQR>FL#+G]LHQQHM,#SRQL*HM#4#SURFHQWD1

1LHEH]SLHF]Q\P#]MDZLVNLHP#MHVW#GRVWRVRZ\ZDQLH#VWUDWHJLL#GHDOHUVNLFK#GR#LVWQLHM%F\FK

RJUDQLF]H4#Z\]QDF]RQ\FK#SR]LRPHP#ZDUWR>FL#QDUD*RQHM#QD#VWUDW*/#F]\OL#VZRLVWD#´JUD#]#V\VWH0

PHP´1#0R*H# WR# SRZRGRZDü#Z]URVW# SUDZG]LZHJR# U\]\ND# LQVW\WXFML# ILQDQVRZHM# SRQDG# SR]LRP

REOLF]RQHJR# 9D51# 3U]\NáDGRZR/# GHDOHU]\#PRJ%#Z\NRU]\VW\ZDü# QLHVSyMQR>ü# 9D5# OXE# ]QDMR0

PR>ü#VWRVRZDQHM#PDFLHU]\#ZDULDQFML0NRZDULDQFML#+SRW1>65@/#VWU1834,1

1D#NRQLHF#WU]HED#E\ü#>ZLDGRP\P#F]\VWR#WHFKQLF]Q\FK#RJUDQLF]H4#9D51#:#V]F]HJyO0

QR>FL/#SUHF\]MD#SURJQR]#PDOHMH/#D#ZDULDQFMD# + ,9D5 S #UR>QLH/#Z#PLDU*#]ZL*NV]DQLD#SR]LRPX# S.

3R]D# W\P# LVWQLHM%FH#Z\QLNL#EDGD4#HPSLU\F]Q\FK#QLH#SR]ZDODM%#QD#ZVND]DQLH# MHGQHJR/#QDMOHS0

V]HJR#Z#ND*GHM#V\WXDFML#PRGHOX#+PHWRG\#NDONXODFML,#9DOXH#DW#5LVN1

6171#2JyOQ\#SRG]LDá#PRGHOL

,VWQLHMH#ZLHOH#SRGHM>ü#GR#PRGHORZDQLD#9D51#3RQLHZD*#PDP\# WX#GR#F]\QLHQLD#]#SUR0

JQR]%/# D# GRNáDGQLHM=# ]# SURJQR]%# ZDUWR>FL# S 0NZDQW\OD# SHZQHM# G\VWU\EXDQW\# +G\VWU\EXDQW\

VWUDW,/# REOLF]DQLH# 9D5# ZL%*H# VL*# ]H# ]EXGRZDQLHP# SHáQHJR# PRGHOX# HNRQRPHWU\F]QHJR/

]#]DVWRVRZDQLHP# MHGQHM# OXE#NLONX#VSR>UyG# OLF]Q\FK#PHWRG#HNRQRPHWULL#V]HUHJyZ# ILQDQVRZ\FK1
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:DUWR#]DWHP#XSRU]%GNRZDü#SUREOHPDW\N*#SU]HGVWDZLRQ%#GRNáDGQLHM#Z#NROHMQ\FK# UR]G]LDáDFK1

,VWQLHM%FH#PHWRG\#NDONXORZDQLD#9D5#PR*QD#]DOLF]\ü#GR#QDVW*SXM%F\FK#NODV=

41# 3DUDPHWU\F]QH1

51# 1LHSDUDPHWU\F]QH1

61# 6\PXODF\MQH1

71# $QDOLW\F]QH1

0RGHOH# SDUDPHWU\F]QH# F]\QL%# SHZQH# ]DáR*HQLD/# FR# GR# NODV\# UR]NáDGyZ# +ZDUXQNR0

Z\FK# OXE#EH]ZDUXQNRZ\FK,#GR# MDNLFK#QDOH*%#]ZURW\#]#F]\QQLNyZ# U\]\ND/#SR#F]\P#HVW\PDFMD

RJUDQLF]D#VL*#GR#RNUH>OHQLD#QLH]QDQ\FK#SDUDPHWUyZ# W\FK*H# UR]NáDGyZ1#:#PRGHODFK#QLHSDUD0

PHWU\F]Q\FK#QLH#RNUH>OD#VL*#D#SULRUL#UR]NáDGX1

:#PRGHODFK#V\PXODF\MQ\FK#Z\NRU]\VWXMH#VL*#SHZLHQ#]HVWDZ#]PLDQ#F]\QQLNyZ#U\]\ND

+VFHQDULXV]\,1#1DVW*SQLH#REOLF]D#VL*#9D5#GOD#ND*GHJR#]H#VFHQDULXV]\# L#SR#X>UHGQLHQLX#Z\QL0

NyZ# RWU]\PXMH# HVW\PDWRU# 9D5# SR]\FML1# *HQHURZDQLH# VFHQDULXV]\# PR*H# QDVW*SRZDü

QS1#Z#GURG]H# ORVRZDQLD# +W]Z1#PHWRGD#0RQWH#&DUOR/#SRW1# UR]G]1#916,# OXE#QD#SRGVWDZLH#GDQ\FK

KLVWRU\F]Q\FK# +PHWRGD# KLVWRU\F]QHM# V\PXODFML/# SRW1# UR]G]1# 91414,1#:#PRGHODFK# DQDOLW\F]Q\FK

NRU]\VWD#VL*#]#IDNWX/#*H#SU]\#SHZQ\FK#]DáR*HQLDFK#+XSURV]F]HQLDFK,/#LVWQLHM%#]DPNQL*WH#IRUPXá\

GHILQLXM%FH#9D51#'OD#DQDOLW\F]QHJR#Z\OLF]HQLD#ZDUWR>FL#]DJUR*RQHM#SRWU]HED#ZyZF]DV#]QDMR0

PR>FL#QS1#UR]NáDGyZ#F]\QQLNyZ#U\]\ND/#ZLHONR>FL#SR]\FML#Z#SRUWIHOX/#]DOH*QR>FL#PL*G]\#F]\QQL0

NDPL#U\]\ND#HWF1

:DUWR#UyZQLH*#Z\Uy*QLü#PRGHOH#RSDUWH#QD#ZDUXQNRZ\P#L#EH]ZDUXQNRZ\P#UR]NáDG]LH

]ZURWyZ1#5y*QLFH#SRPL*G]\# W\PL#SRGHM>FLDPL#]RVWDQ%#GRNáDGQLHM#Z\MD>QLRQH#Z#GDOV]HM#F]*>FL

SUDF\1
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71#=DJDGQLHQLD#]ZL%]DQH#]#NDONXODFM%#9D5

7141#0DSRZDQLH#SR]\FML

$E\#PyF#REOLF]\ü#9D5/#QLH]DOH*QLH#RG#VWRVRZDQHM#PHWRG\#SRWU]HEQH#V%#GDQH#L#WR#GD0

QH#REHMPXM%FH# MDNR#UR]V%GQH#PLQLPXP#+]DOH*QLH#RG#PHWRG\# L#SU]\M*WHJR#SR]LRPX#XIQR>FL,#RG

83# GR# 593# GQL# Z# REURFLH# +FR# RGSRZLDGD# PQLHM# ZL*FHM# MHGQHPX# URNRZL# NDOHQGDU]RZHPX,1

3UREOHP# SROHJD# QD# W\P/# *H# QLH# ]DZV]H# PDP\# GDQH# GRW\F]%FH# NRQNUHWQHJR# LQVWUXPHQWX

ILQDQVRZHJR# +RSFML/# DNFML/# NRQWUDNWX# IXWXUHV# HWF1,1#0R*H# WR# Z\QLNDü# ]DUyZQR# ]# RELHNW\ZQHM

QLHPR*QR>FL#]GRE\FLD# WDNLFK#GDQ\FK/# MH>OL# LQVWUXPHQW#]QDMGXMH#VL*#QD# U\QNX#RG#QLHGDZQD/# MDN

L#]H#Z]JO*GyZ#WHFKQLF]Q\FK#0#WUXGQR#MHVW#PRQLWRURZDü#ZV]\VWNLH#PR*OLZH#LQVWUXPHQW\#ILQDQVR0

ZH#QD#FDá\P#>ZLHFLH#W\ONR#QD#Z\SDGHN#LFK#QDE\FLD1#:DUWR#UyZQLH*#]DXZD*\ü/#*H#Z]URVW#OLF]E\

>OHG]RQ\FK# LQVWUXPHQWyZ# PD# ZSá\Z# QD# ]áR*RQR>ü# REOLF]HQLRZ%# ]DJDGQLHQLD1# 3U]\NáDGRZR

PDFLHU]# ZDULDQFML0NRZDULDQFML# VWRVRZDQD# Z# ZLHOX# PHWRGDFK# PD# UR]PLDU# SURSRUFMRQDOQ\# GR

NZDGUDWX#REVHUZRZDQ\FK#F]\QQLNyZ#U\]\ND#L#GOD#]DOHGZLH#433#VHULL#Z\PDJDQH#MHVW#REOLF]HQLH

SUDZLH#83333#ZVSyáF]\QQLNyZ#NRUHODFML1

2F]\ZL>FLH/# MH>OL#SRVLDGDP\#Z\VWDUF]DM%FH#GDQH#GRW\F]%FH#NRQNUHWQHM# L# LVWRWQHM#GOD

QDV# DNFML# E%G(# REOLJDFML/# VSUDZD# MHVW# SURVWD1# -H>OL# QDWRPLDVW/# ]# ZF]H>QLHM# ZVSRPQLDQ\FK

SRZRGyZ/#WDNLH#GDQH#V%#QLHGRVW*SQH/#E%G(#FKFHP\#XQLNQ%ü#QDGPLHUQHJR#Z]URVWX#]áR*RQR>FL

REOLF]HQLRZHM#SUREOHPX/#NRQLHF]Q\P#VL*#VWDMH#]PDSRZDQLH# +DQJ1#PDSSLQJ,# W\FK*H# LQVWUXPHQ0

WyZ#ILQDQVRZ\FK1

0DSRZDQLH#SROHJD#QD#RGSRZLHGQLP#UR]ELFLX#SU]HSá\ZyZ# ILQDQVRZ\FK#]# LQVWUXPHQWX

ILQDQVRZHJR# L#SU]\SLVDQLX# LFK#QDVW*SQLH#GR#PRQLWRURZDQ\FK#F]\QQLNyZ#U\]\ND1#7\PL#VWDQGDU0

GRZR#PRQLWRURZDQ\PL# F]\QQLNDPL# U\]\ND#PRJ%# E\ü# QS1# JáyZQH# LQGHNV\# JLHáGRZH/# REOLJDFMH

R#W\SRZ\FK#WHUPLQDFK#Z\NXSX/#NXUV\#ZDOXW#HWF1

5\V1#61#2GZ]RURZDQLH#SR]\FML#Z#60PLHVLHF]Q\P#IXWXUHV#QD#60PLHVLHF]Q\#GHSR]\W#HXUR0
GRODURZ\

:VW*SQ\P# NURNLHP# SRZLQQR# E\ü# ]LGHQW\ILNRZDQLH# SU]HSá\ZyZ# SLHQL**Q\FK# ]ZL%]D0

Q\FK#]#GDQ\P#LQVWUXPHQWHP1#3U]\NáDGRZR/#SU]HSá\Z\#SLHQL**QH#]ZL%]DQH#]#60OHWQL%#REOLJDFM%#R
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Rys. 3. Odwzorowanie pozycji w 3-miesi´cznym futures na 3-miesi´czny depozyt
eurodolarowy



VWDá\P#RSURFHQWRZDQLX/#SáDF%F%#NXSRQ\#URF]Q\FK#RGVW*SDFK#L#GHQRPLQRZDQ%#Z#REFHM#ZDOXFLH/

PRJ%#]RVWDü#RGZ]RURZDQH#Z#SU]HSá\Z\#SLHQL**QH#]ZL%]DQH#]#SRUWIHOHP#REOLJDFML#]HURNXSRQR0

Z\FK/#R#VWDQGDUGRZ\FK#WHUPLQDFK#Z\NXSX/#RUD]#SU]HSá\Z\#]ZL%]DQH#]#SRVLDGDQLHP#SR]\FML#Z

REFHM#ZDOXFLH1#7DN#ZL*F/# UR]ZD*DQD#SR]\FMD# MHVW#]ZL%]DQD#]#7#F]\QQLNDPL# U\]\ND1#3RND]DQH

]RVWDáR#WR#QD#U\V1#7/#JG]LH#VWU]DáNL#VNLHURZDQH#Z#JyU*#R]QDF]DM%#GRGDWQLH#SU]HSá\Z\#SLHQL**QH/

D#Z#Gyá#0#XMHPQH1

$QDORJLF]QLH/#NRQWUDNW#IXWXUHV#QD#6#PLHVL*F]Q\#GHSR]\W#HXURGRODURZ\#]#WHUPLQHP#Z\0

JD>QL*FLH#6#PLHVL%FH#PR*H#E\ü#RGZ]RURZDQ\# MDNR#]áR*HQLH#SU]HSá\ZyZ#SLHQL**Q\FK#]ZL%]D0

Q\FK# ]#NUyWN%# SR]\FM%#Z# 60PLHVL*F]Q\P# LQVWUXPHQFLH# U\QNX# SLHQL**QHJR# L# GáXJ%# SR]\FM%# Z

LQVWUXPHQFLH# 90PLHVL*F]Q\P# +SRW1# U\V1# 6,1# 1DMF]*>FLHM# WDNLH# SRVW*SRZDQLH# NRQLHF]QH# MHVW

Z#SU]\SDGNX#Uy*QHJR#URG]DMX#REOLJDFML/#VZDSyZ#L#NRQWUDNWyZ#IXWXUHV1

5\V1#71#3U]HSá\Z\#]ZL%]DQH#]#REOLJDFMD#R#VWDá\P#RSURFHQWRZDQLX#GHQRPLQRZDQD#Z
ZDOXFLH#]DJUDQLF]QHM1

$E\#]PDSRZDü# WDN#SU]HGVWDZLRQ%#SR]\FM*# L#X]\VNDü#SDUDPHWU\#SRWU]HEQH#GR#NDONX0

ODFML# 9D5# +QS1# ZVSyáF]\QQLN# ]PLHQQR>FL,# GOD# SU]HSá\ZX# SLHQL**QHJR# R# QLHVWDQGDUGRZ\P

WHUPLQLH#PR*QD#SRVáX*\ü#VL*#ZLHORPD# WHFKQLNDPL1#1DMSURVWV]%# VSR>UyG#QLFK# MHVW# LQWHUSRODFMD

OLQLRZ%1#3RZLHG]P\/#*H# LQWHUHVXMH#QDV#SU]HSá\Z#Z#PRPHQFLH# LW /#RUD]#PDP\#GDQH#GRW\F]%FH

SU]HSá\ZyZ# SLHQL**Q\FK# ]ZL%]DQ\FK# ]# GDQ\P# F]\QQLNLHP# U\]\ND# +Z]JO*GQLH# F]\QQLNDPL

U\]\ND,#Z#PRPHQWDFK# 4LW + #L# 4LW - 1#2NUH>OP\#ZVSyáF]\QQLN#LQWHUSRODFML#OLQLRZHM# D #QDVW*SXM%FR=

4

4 4

L L

L L

W W

W W
D +

+ -

-
-

= +:,

:yZF]DV#SU]HSá\Z#\ L #PR*QD#SU]HGVWDZLü#QDVW*SXM%FR=# 4 4+4 ,L L L\ \ \a a+ -= + - 1#0R0

G\ILNDFMD# WHM# PHWRG\/# ]DVWRVRZDQD# Z# V\VWHPLH# 5LVN0HWULFV 70
/# SROHJD# QD# GRGDWNRZ\P

XZ]JO*GQLHQLX#ZDULDQFML#GOD#RNUHVyZ# 4LW + # L# 4LW - #ZH#ZVSyáF]\QQLNX# LQWHUSRODFML1#:#PHWRG]LH#WHM/

RVWDWHF]Q\#UR]NáDG#GDQHJR#SU]HSá\ZX#RWU]\PXMH#VL*#UR]ZL%]XM%F#QDVW*SXM%FH#UyZQDQLH=

ZDULDQFMD# 4 4+ , ZDULDQFMD +4 ,L Y L Y L\ \ \a aÈ ˘
Í ˙+ -Î ˚= + -

FR#MHVW#UyZQRZD*QH

5 5 5 5 5

4 4 4 4+4 , +4 ,L Y L Y Y L L Y Ls a s a a s s a s+ + - -= + - + - +;,
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Rys. 4. Przep∏ywy zwiàzane z obligacjà o sta∏ym oprocentowaniu denominowanà
w walucie zagranicznej



JG]LH#
Ls # MHVW#RV]DFRZDQD# MDNR# 4 4+4 ,L Las a s+ -+ - /#SU]\#Z\NRU]\VWDQLX#ZVSyáF]\QQLND# LQWHU0

SRODFML#OLQLRZHM# a 1#3U]\#SRZ\*V]\FK#R]QDF]HQLDFK/#SU]HSá\Z#
L\ #PR*QD#SU]HGVWDZLü#QDVW*SX0

M%FR=

4 4+4 ,L Y L Y L\ \ \a a+ -= + - 1

$NFMH#PR*QD#PDSRZDü# GR# LQGHNVyZ/# E%G(# WR# GR# RJyOQHJR# LQGHNVX# GDQHJR# U\QNX/

E%G(# WR# LQGHNVX#EUDQ*RZHJR/#NRU]\VWDM%F#]# áDWZLHM#GRVW*SQ\FK#ZVSyáF]\QQLNyZ#EHWD/#F]\OL#SR

SURVWX#ZVSyáF]\QQLNyZ# UHJUHVML# OLQLRZHM#]PLDQ#FHQ#GDQHM#DNFML#Z#VWRVXQNX#GR#]PLDQ# LQGHNVX1

0R*QD# UyZQLH*# XZ]JO*GQLü# GR# SHZQHJR# VWRSQLD# U\]\NR# VSHF\ILF]QH# SRV]F]HJyOQ\FK# DNFML

Z#SU]\SDGNX#QLH]G\ZHUV\ILNRZDQ\FK#SRUWIHOL1#%DUG]LHM#V]F]HJyáRZR#SRZ\*V]H#NZHVWLH#]RVWDá\

RSLVDQH#Z#>67@1

7151#3UREOHP#KRU\]RQWX#F]DVRZHJR

1DMF]*>FLHM#RPDZLDQ%#Z# OLWHUDWXU]H#PLDU%# MHVW#9D5#GOD#RNUHVX# 4W = #G]LH41#5yZQLH*

Z#WHM# SUDF\/# RSLV\ZDQH# V%# Z\á%F]QLH#PRGHOH# 9D5# GOD# RNUHVX# MHGQHJR# GQLD1# 7\P# QLHPQLHM

ZáD>FLZ\# KRU\]RQW# F]DVRZ\# GOD# 9D5# ]DOH*\# RG# ZLHOX# F]\QQLNyZ=# URG]DMX# DNW\ZyZ# +DNFMH# 0

LQVWUXPHQW\# U\QNX#SLHQL**QHJR,/# FHOX# +ZHZQ*WU]Q\# 0# VSUDZR]GDZF]\,/# SR]\FML# +GLOHU# 0# SUH]HV

]DU]%GX,/#F]\# WH*#FKDUDNWHUX# LQVW\WXFML#+IXQGXV]#HPHU\WDOQ\#0# IXQGXV]# LQZHVW\F\MQ\#Z\VRNLHJR

U\]\ND/# GRP#PDNOHUVNL,1#3U]\# ]DáR*HQLX# SURFHVX# FHQ\# MDNR# JHRPHWU\F]QHJR# UXFKX# %URZQD/

PR*QD#X]\VNDü#
Q9D5 #SU]HVNDORZXM%F# 49D5 #SU]H]#F]\QQLN# Q. #3U]\NáDGRZR#.RPLWHW#%D]\OHM0

VNL#Z\PDJDM%F#SRGDZDQLD#Z#VSUDZR]GDQLDFK#9D5#GOD#RNUHVX# 43#GQL/#GRSXV]F]D#VNDORZDQLH

Z#SRZ\*V]\#VSRVyE1#0R*QD#VL*#MHGQDN#]DVWDQDZLDü/#QD#LOH#VáXV]QH#MHVW#WDNLH#SRVW*SRZDQLH1

3UDZLGáRZR>ü#WDNLHJR#SRGHM>FLD#]DOH*\#]DUyZQR#RG#]DNUHVX#DJUHJDFML/#MDN#L#FKDUDNWH0

UX#SURFHVX#JHQHUXM%FHJR#GDQH1#=# V\PXODFML#SU]HSURZDG]RQ\FK#SU]H]#*H\HUD# L#3LFKOHUD# >58@

Z\QLND/# *H# SU]\# 43W = # QDMEDUG]LHM# RGSRUQ%# PHWRG%# MHVW# NRU]\VWDQLH# ]# QDNáDGDM%F\FK# VL*

+UXFKRP\FK,#]ZURWyZ#430GQLRZ\FK43
1# 1 0GQLRZ\#UXFKRP\# ORJ0]ZURW#GOD#RNUHVX# 7 #GQL#PR*QD

]GHILQLRZDü# MDNR=# OQ OQ
Q

W L L QU 3 3-= - /# 4W «7 Q= , , - /# 4 5L Q Q «7= + , + , , 1#-DNR#SURFHV\#JHQHUX0

M%FH#GDQH#+RERN#NODV\F]QHJR#ELDáHJR#V]XPX,#SU]\M*WR#$5+4,/#*$5&++4/4,# L#$50*$5&++4/4,1

.ODV\F]QH# VNDORZDQLH# Z\GDMH# VL*# E\ü# V]F]HJyOQLH# ZUD*OLZH# QD# Z\VW*SRZDQLH# DXWRNRUHODFML

Z#]ZURWDFK1

=# NROHL#Z\QLNL# X]\VNDQH# SU]H]#'URVW# L#1LMPDQ# >48@/# SU]\WRF]RQH#Z# >44@/# SRND]XM%/

*H#DJUHJRZDQH/#QLH#QDNáDGDM%FH#VL*#]ZURW\/#JHQHURZDQH#SU]H]#SURFHV#*$5&++4/4,/# UyZQLH*

PRJ%#E\ü#RSLVDQH#]D#SRPRF%#SURFHVX#*$5&++4/4,#L#SRGDM%#Z]RU\#QD#REOLF]HQLH#SDUDPHWUyZ

QRZHJR# SURFHVX/# SRG#ZDUXQNLHP/# *H# VXPD#ZVSyáF]\QQLNyZ#Z# +7,# E\áD#PQLHMV]D# RG# 4# +EH]

VWDáHM,1#:yZF]DV#SURFHV#MHVW#VáDER#VWDFMRQDUQ\#L#GOD# Q Æ • /#JG]LH# Q #R]QDF]D#]DNUHV#DJUHJD0

FML/#ZDULDQFMD#SURFHVX#ZDULDQFML# MHVW#VWDáD# L#VNR4F]RQD1#=JRGQLH#]#SU]\NáDGHP#]DPLHV]F]RQ\P

Z# >44@/#ED]XM%F\P#QD#GR>ü# W\SRZ\P#GOD#GDQ\FK# ILQDQVRZ\FK#PRGHOX#*$5&+/#PR*QD#SUDN0

W\F]QLH# X]QDü/# *H# GOD# <3Q = # ZDULDQFMD# RSLV\ZDQD# SURFHVHP# MHVW# QLHPDO# VWDáD1# $JUHJDFMD

############################################################
43
#430GQLRZ\FK#WM1#REHMPXM%F\FK#43#GQL#URERF]\FK1
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SU]H]#VNDORZDQLH#F]\QQLNLHP# Q #GDáD#>UHGQLR# WHQ#VDP#Z\QLN/#DOH#]PLHQQR>ü#ZDULDQFML# MHVW

SU]HQLHVLRQD# +L# Z]PRFQLRQD,# ]# PRGHOX# SLHUZRWQHJR# GOD# 4Q = 1# :DUWR# ]DXZD*\ü/# *H# SU]\

NDONXODFML# GDQ\FK#PLHVL*F]Q\FK# Z\JáDG]DQ\FK# Z\NáDGQLF]R/# MDN# PD# WR# PLHMVFH# Z# V\VWHPLH

5LVN0HWULFV
70

/# GOD# GDQ\FK#PLHVL*F]Q\FK# SU]\MPXMH# VL*# Z\*V]\# ZVSyáF]\QQLN# Z\JáDG]DM%F\

+XZ]JO*GQLD# ZL*FHM# GDQ\FK,/# FR# R]QDF]D# ZL*NV]H# Z\JáDG]HQLH# ]PLDQ# ZDULDQFML# Z# F]DVLH1

&R#JRGQH# SRGNUH>OHQLD/# WDNLH/# ]JRGQH# ]# SRZ\*V]\PL# UR]ZD*DQLDPL/# UR]ZL%]DQLH# ]RVWDáR

X]\VNDQH#]JRáD#RGPLHQQ\PL#PHWRGDPL/#RSLVDQ\PL#Z#UR]G]LDOH#;1

&KULVWRIIHUVHQ# L# LQ1# >44@# VWZLHUG]DM%# UyZQLH*/# *H# SR# SU]HNURF]HQLX# SHZQHJR# SURJX

DJUHJDFML/# ]PLHQQR>ü# FHQ# VWDMH# VL*# QLHSU]HZLG\ZDOQD# +ORVRZD,1#2]QDF]D# WR/# *H# VWRVRZDQLH

PRGHOL#]PLHQQR>FL# +W\SX#*$5&+,#Z#SRUyZQDQLX#]H#]Z\Ná%#]PLHQQR>FL%#KLVWRU\F]Q%#QLH#GDMH

*DGQHM# SU]HZDJL1# 'DMH# WR# MHV]F]H# MHGHQ# SRZyG# GR# RGPLHQQHJR# SRGHM>FLD# Z# PRGHORZDQLX

U\]\ND#Z#GáX*V]\P#RNUHVLH#F]DVX1

'R# WDNLHJR#ZQLRVNX# GRSURZDG]LáR# ]DVWRVRZDQLH# GZyFK#PHWRG1#2ELH# RSDUWH# V%# QD

SURVWHM#NRQFHSFML1#=Dáy*P\/#*H#]PLHQQR>ü#SR]RVWDMH#VWDáD1#:yZF]DV#QDMOHSV]%#SURJQR]%#GOD

SURFHVX# FHQ\# E*G]LH# SHZLHQ# VWDá\# SU]HG]LDá# > @/ 8; , # RSDUW\# QD# REVHUZRZDQHM# ]PLHQQR>FL

KLVWRU\F]QHM1#:H(P\#]DWHP# WDN%#QDLZQ%#SURJQR]*#]PLHQQR>FL# L#REVHUZXMP\#PRPHQW\#QDUX0

V]H4#WDNLHJR#SU]HG]LDáX1#:SURZDG(P\#IXQNFM*#ZVND(QLNRZ%#]GHILQLRZDQ%#QDVW*SXM%FR=

3 > @
+ ,

4 > @
W

S / 8
, S

S / 8

Œ ;Ï
= ,Ì œ ;Ó

+<,

JG]LH#S#R]QDF]D#FHQ*1#,VWQLHQLH#SURJQR]RZDOQHM#G\QDPLNL#]PLHQQR>FL#SRFL%JD#]D#VRE%#Z\VW*0

SRZDQLH#VWDW\VW\F]QHM#]DOH*QR>FL#Z\VW*SRZDQLD#]HU#L# MHG\QHN=#RNUHV\#QLVNLHM#]PLHQQR>FL#E*G%

VL*#FKDUDNWHU\]RZDü#EUDNLHP#QDUXV]H4/#D#Z\VRND#]PLHQQR>ü#R]QDF]Dü#E*G]LH#Z\VW*SRZDQLH

VHULL#MHG\QHN1

'R# EDGDQLD# ]DOH*QR>FL#Z#Z\VW*SRZDQLX# ]HU# L# MHG\QHN# ]DVWRVRZDQR# GZLH#PHWRG\1

3R#SLHUZV]H/# GREU]H# ]QDQ\# WHVW# VHULL1# 3R# GUXJLH/# DE\# VSUDZG]Lü/# F]\# Z\VW*SRZDQLH# ]HU

L#MHG\QHN# MHVW# SURFHVHP# 0DUNRZD/# QD# SRGVWDZLH# SUyE\# RV]DFRZDQR# SUDZGRSRGRELH4VWZD

SU]HM>FLD# 44S , # 34S #L#REOLF]RQR#VWDW\VW\N*# 44 346 S S= - 1#3U]\#]DáR*HQLX#QLH]DOH*QR>FL# MHG\QHN/

36 = 1#,P#ZL*NV]H# 6, #W\P#VLOQLHMV]D#SR]\W\ZQD#NRUHODFMD1

%DGDQLH#]RVWDáR#GRNRQDQH#QD#GDQ\FK#GRW\F]%F\FK#LQGHNVX#'RZ#-RQHV/#W\P#QLHPQLHM

Z# LQQHM# SUDF\/# &KULVWRIIHUVHQ# L# 'LHEROG# >43@/# Z# SRGREQ\# VSRVyE# SU]HHJ]DPLQRZDOL# R# ZLHOH

OLF]QLHMV]\# ]ELyU# DNW\ZyZ1# :\QLNL# V%# MHGQR]QDF]QH1# 3UDNW\F]QLH# PR*QD# SU]\M%ü/# *H# SU]\

SR]LRPLH# LVWRWQR>FL#8(#QLH#E\áR#SRGVWDZ#GR#RGU]XFHQLD#KLSRWH]\#R#]DOH*QR>FL#Z\VW*SRZDQLD

MHG\QHN# GOD# SR]LRPX# DJUHJDFML# 43Q £ # GQL# URERF]\FK1# -HGQDN# SRZ\*HM# 43# GQL/# ]PLHQQR>ü

SU]HVWDZDáD#E\ü#SURJQR]RZDOQD# L# MHG\QNL#SRMDZLDá\# VL*#QLH]DOH*QLH1#&R#SUDZGD/# IDNWHP# MHVW/

*H#VWRVRZDQH# WHVW\/#SU]\#Z\VRNLFK#SR]LRPDFK# S #PDM%#QLVN%#PRF/# W\P#QLHPQLHM#SHáQD#]JRG0

QR>ü#Z\QLNyZ#GOD#Uy*Q\FK#U\QNyZ#L#DNW\ZyZ#MHVW#Z#GX*HM#PLHU]H#SU]HNRQ\ZXM%FD1

3LHUZRWQLH/# 9D5# ]QDOD]á# ]DVWRVRZDQLH# Z# LQVW\WXFMDFK# DNW\ZQLH# ]DDQJD*RZDQ\FK

Z#RSHUDFMDFK# U\QNRZ\FK/# GOD# NWyU\FK/# FR# ]UR]XPLDáH/# KRU\]RQW# F]DVRZ\#PLH>FLá# VL*# ]# UHJXá\

24

4

Zagadnienia zwiàzane z kalkulacjà VaR

N a r o d o w y  B a n k  P o l s k i



Z#SU]HG]LDOH#4#G]LH4#0#4#PLHVL%F1#2#NUyWNRWHUPLQRZ\P#SRGHM>FLX#GR#9D5#>ZLDGF]\#FKRFLD*E\

SRPLMDQLH#Z#ZLHOX#Z\SDGNDFK# +QS1#5LVN0HWULFV 70
,#GU\IX/# F]\OL#ZDUWR>FL# RF]HNLZDQHM# ]PLDQ\

FHQ\1# ,VWRWQLH/# GOD# NUyWNLFK# SU]HG]LDáyZ# F]DVRZ\FK# WDNLH# ]DáR*HQLH# QLH# SRZRGXMH# LVWRWQHJR

REFL%*HQLD#SURJQR]1

-H>OL# UR]SDWUXMH# VL*# 9D5# GOD# NUyWNLHJR# RNUHVX44/# JáyZQ\P# PLHUQLNLHP# U\]\ND# MHVW

]PLHQQR>ü#FHQ1#.LHG\#MHGQDN#SU]HFKRG]LP\#GR#GáXJLHJR#RNUHVX#LVWRWQ\P/#D#E\ü#PR*H#LVWRWQLHM0

V]\P#VWDMH#VL*#U\]\NR#Z\VW%SLHQLD#GáXJRWHUPLQRZHJR#WUHQGX#VSDGNRZHJR1#2#LOH#NUyWNRWHUPLQR0

Z\#9D5#GREU]H#RGGDMH#W\SRZ%#GOD#U\QNX#]PLHQQR>ü#NXUVyZ/#D#G]L*NL#EDUG]LHM#]DDZDQVRZDQ\P

SRGHM>FLRP#PR*OLZH# MHVW#FRUD]# OHSV]H#RGGDZDQLH#JZDáWRZQ\FK/#NUyWNRWUZDá\FK#UXFKyZ# U\QNR0

Z\FK# +NDWDVWURI,/# R# W\OH# FDáNRZLFLH# ]DQLHGEXMH# RQ#PR*OLZR>ü#Z\VW%SLHQLD# GáXJRWHUPLQRZHJR

WUHQGX#VSDGNRZHJR1#=LOXVWUXM*# WR#SU]\NáDGHP/#SRGDQ\P#]D# >63@1#:#RNUHVLH#RG#4<;3#GR# 4<;;

URNX#>UHGQLD#URF]QD#]PLHQQR>ü#NXUVX#GRODUD#GR#NRV]\ND# LQQ\FK#ZDOXW#>ZLDWRZ\FK#+SU]HVNDOR0

ZDQD#]H#]PLHQQR>FL#PLHVL*F]QHM#]D#SRPRF%#F]\QQLND# 45 617974= ,#Z\QLRVáD#43177(1#7\P

QLHPQLHM/#RG# 4<;3#GR# 4<;8#GRODU# VWRSQLRZR# ]\VNDá# ::/4(#Z]JO*GHP#SR]RVWDá\FK#ZDOXW1#'OD

LQZHVWRUD#Z# URNX#4<;3#ZLHU]%FHJR/#*H#FHQ\#]PLHQLDM%#VL*#]JRGQLH#]#JHRPHWU\F]Q\P# UXFKHP

%URZQD/#SU]\#GDQHM#ZyZF]DV#URF]QHM#]PLHQQR>FL#:149(/#SUDZGRSRGRELH4VWZR#WDNLHJR#UR]ZRMX

Z\SDGNyZ#Z\QRVLáR# 5

43333
#0#DOH#WR#VL*#]GDU]\áR1#&R#ZL*FHM/#RG#4<;8#GR#4<;;#GRODU#VWUDFLá#73/<(1

,#]QRZX=#SUDZGRSRGRELH4VWZR#WDNLHJR#UR]ZRMX#V\WXDFML/#SU]\#]DáR*HQLX#SURFHVX#FHQ\#SRG%*D0

M%FHJR#JHRPHWU\F]Q\P# UXFKHP#%URZQD# L#GDQHM# URF]QHM# ]PLHQQR>FL# ]D# 4<;7# URN#Z\QRV]%FHM

44/4;(#Z\QRVLáR# 68

43333
#0#DOH#WR#VL*#]GDU]\áR111

3RGM*WR# SUyE\# VWZRU]HQLD# VSyMQHM#PHWRGRORJLL# RFHQ\# GáXJRWHUPLQRZHJR# U\]\ND# U\Q0

NRZHJR/# ]ZL%]DQHM# ]# NRQFHSFM%#9D545
# 1#$F]NROZLHN#GR#PyZLHQLD#R# MHGQROLWR>FL# SRGHM>ü# MHVW

QDGDO# GDOHNR/# WR# PR*QD# MHGQDN# SRNXVLü# VL*# R# VIRUPXáRZDQLH# NLOND# ZVND]yZHN1# 1DWXUDOQ%

UHFHSW%#MHVW#EUDQLH#SRG#XZDJ*#L#SURJQR]RZDQLH#PR*OLZ\FK#WUHQGyZ#+ZVSyáF]\QQLND#GU\IX,#FHQ1

3UREOHP/# MDN# WR# F]*VWR# E\ZD/# SROHJD# QD# VHOHNFML# QDMOHSV]\FK# QDU]*G]L# GR# WHJR# FHOX1# -HGQ%

]#PRGQLHMV]\FK# NRQFHSFML# MHVW# Z\NRU]\VW\ZDQLH# LQIRUPDFML# ]DZDUWHM# Z# FHQDFK# RSFML/# NWyUD

SR]ZDOD# QD# VWZRU]HQLH# REUD]X# RF]HNLZD4# U\QNRZ\FK/# FR# GR# SU]\V]á\FK# ]PLDQ# FHQ1#1DOH*\

UyZQLH*#NDONXORZDü#]PLHQQR>FL#SRVáXJXM%F#VL*#RGSRZLHGQL%/#GOD#GDQHJR#KRU\]RQWX#F]DVRZHJR/

GáXJR>FL%# RNQD/# D# QLH# SU]HVNDORZ\ZDü# ]PLHQQR>FL# GOD# ]QDF]%FR# GáX*V]\FK# E%G(# NUyWV]\FK

KRU\]RQWyZ#F]DVRZ\FK1#=E*GQH# MHVW#SU]\#REOLF]DQLX#ZDULDQFML#VWRVRZDQLH#PRGHOL#]PLHQQR>FL

+QS1#*$5&+/#]PLHQQR>FL#VWRFKDVW\F]QHM#HWF1,/#E%G(# WH*#Z\JáDG]DQLD#Z\NáDGQLF]HJR1#1DOH*\

Z#NR4FX# XZ]JO*GQLü# RGPLHQQH# FKDUDNWHU\VW\NL# Uy*Q\FK# LQVWUXPHQWyZ# +ZDOXW\/# DNFMH/# SDSLHU\

GáX*QH,#Z#]DOH*QR>FL#RG#GDQHJR#KRU\]RQWX#LQZHVW\F\MQHJR1

3RV]F]HJyOQH#F]\QQLNL#U\]\ND#FKDUDNWHU\]XM%#VL*#RGPLHQQ\PL#SR]LRPDPL#]PLHQQR>FL1

:HGáXJ#PDOHM%FHM#]PLHQQR>FL#PR*QD#XSRU]%GNRZDü=#DNFMH/#ZDOXW\/#GáXJRWHUPLQRZH#REOLJDFMH

L#NUyWNRWHUPLQRZH# LQVWUXPHQW\# U\QNX# SLHQL**QHJR1# -DN# MX*# ZF]H>QLHM# ZVSRPQLDQR/

Z#JHRPHWU\F]Q\P#UXFKX#%URZQD#]PLHQQR>FL#OLF]RQH#GOD#GRZROQHM#GáXJR>FL#RNQD#SRZLQQ\#PLHü

SR#RGSRZLHGQLP#XQRUPRZDQLX#SLHUZLDVWNLHP# F]DVX/# W%# VDP%#ZDUWR>ü#GOD# GDQHJR# KRU\]RQWX

############################################################
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F]DVRZHJR1#2ND]XMH#VL*#MHGQDN/#*H#]PLHQQR>FL#OLF]RQH#GOD#Uy*Q\FK#GáXJR>FL#RNLHQ/#SR#VSURZD0

G]HQLX# GR# SRGVWDZ\# URF]QHM/# QLH# V%# VWDáH# +SU]\NáDG# Z# RSDUFLX# R# GDQH# URF]QH# 0# SRW1# >63@,1

&R#ZL*FHM/# ]PLHQQR>FL# WH# ]DFKRZXM%# VL*# RGPLHQQLH# Z# ]DOH*QR>FL# RG# DNW\ZyZ1# 3RJO%GRZR

]RVWDáR#WR#SU]HGVWDZLRQH#QD#U\V1#81#-DN#ZLGDü#GOD#LQZHVWRUD#R#RGSRZLHGQLR#GáXJLP#KRU\]RQFLH

F]DVRZ\P#ZDOXW\#VWDM%#VL*#EDUG]LHM#U\]\NRZQH#RG#DNFML1#=JDG]D#VL*#WR#]#Z\QLNDPL#DQDOL]\#526

SU]HGVWDZLRQ\PL#Z#>86@1#:\QLND#]#QLFK/#*H#Z#SU]\SDGNX#ZDOXW/#SURFHV#FHQ\#PD#QLHVNR4F]RQ%

SDPL*ü/#D#]DWHP#PRJ%#Z\VW*SRZDü#WUHQG\#R#WHRUHW\F]QLH#QLHVNR4F]RQHM#GáXJR>FL#+Z#SUDNW\FH#0

EDUG]R#GáXJLH,1#'OD#DNFML#MHGQDN/#SDPL*ü#SURFHVX#NR4F]\#VL*#GOD#RNUHVX#RN1#7#ODW#L#QLH#Z\VW*SXM%

VWDW\VW\F]QLH#Z\Uy*QLDOQH# GáX*V]H# WUHQG\1#:DUWR# UyZQLH*# ]DXZD*\ü/# *H#Z# SU]\SDGNX# LQVWUX0

PHQWyZ#GáX*Q\FK/#GOD#KRU\]RQWX#UyZQHJR#WHUPLQRZL#Z\NXSX/#U\]\NR#Z\QRVL#GRNáDGQLH#]HUR1

5\V1#81#=PLHQQR>FL#GOD#Uy*Q\FK#DNW\ZyZ#Z#]DOH*QR>FL#RG#KRU\]RQWX#F]DVRZHJR#SRPLD0
UX1

3U]\NáDGHP# LQVW\WXFML/#GOD#NWyU\FK#ZD*QLHMV]\# MHVW#GáXJRWHUPLQRZ\#9D5#V%# IXQGXV]H

HPHU\WDOQH# L# LQZHVW\F\MQH1#=DU]%G]DM%F\# IXQGXV]DPL# LQZHVW\F\MQ\PL# MDNR#PLDU\# U\]\ND#]ZUR0

WyZ#X*\ZDM%#F]*VWR#W]Z1#Eá*GX#>OHG]HQLD#+DQJ1#WUDFNLQJ#HUURU,1#-HVW#WR#RGFK\OHQLH#VWDQGDUGRZH

]ZURWyZ# ]# SRUWIHOD#Z]JO*GHP# RNUH>ORQHJR# SXQNWX# RGQLHVLHQLD# +DQJ1# EHQFKPDUN,1#5HHV# >7<@

SURSRQXMH# MDNR# OHSV]%# PLDU*# U\]\ND# ]PRG\ILNRZDQ\# ]JRGQLH# ]# WHRUL%# $37/# 9DOXH# DW# 5LVN1

2ND]XMH#VL*/#*H# UyZQLH*#DNW\ZQH#]ZURW\/#D#ZL*F#PLHU]RQH#Z]JO*GHP#]ZURWX#]#RELHNWX#RGQLH0
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Rys. 5. ZmiennoÊci dla ró˝nych aktywów w zale˝noÊci od horyzontu czasowego
pomiaru
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Punkt endogenicznego braku p∏ynnoÊciCena aktywu
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LIBOR Korelacje o godzinie

11:00 16:00

1-miesi´czny -0.012 0.153

3-miesi´czny 0.123 0.369

6-miesi´czny 0.119 0.389

12-miesi´czny 0.118 0.622

èród∏o: [34], str.184.

LIBOR
Korelacje o godzinie

11:00 16:00

Tablica. 1. Korelacja zmian LIBOR-u i cen 10-letnich, rzàdowych obligacji amerykaƒ-
skich
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L#t 0F]DV# GR# Z\JD>QL*FLD# RSFML1# 2]QDF]P\# MDNR# d # SLHUZV]%# SRFKRGQ%# F]%VWNRZ%# IRUPXá\

Z\FHQLDM%FH#GOD#GDQHM#RSFML#Z]JO*GHP#FHQ\#LQVWUXPHQWX#ED]RZHJR# 9

3

∂
∂ , #MDNR# G #GUXJ%#SRFKRG0

Q%#F]%VWNRZ%#
5

5

9

3

∂
∂

#L#MDNR#q #SRFKRGQ%#F]%VWNRZ%#Z]JO*GHP#F]DVX# 9

W

∂
∂ . #0DP\#ZyZF]DV=
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3RQLHZD*#]DVDGQLF]R#SRVáXJXMHP\#VL*#Z]JO*GQ\PL#]PLDQDPL#FHQ\/#SU]HNV]WDáüP\#SRZ\*V]H

Z\UD*HQLH#GR#ZDUWR>FL#Z]JO*GQ\FK=
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71:1#=PLHQQR>FL#LPSOLNRZDQH

&HQ\#RSFML#]DZLHUDM%#Z#VRELH#SURJQR]*#]PLHQQR>FL#GOD# LQVWUXPHQWX#ED]RZHJR# +W]Z1

LPSOLNRZDQD# ]PLHQQR>ü# DQJ1# LPSOLHG# YRODWLOLW\,1# :\QLND# WR# ]# IDNWX/# L*# Z# IRUPXOH# %ODFND0

6FKROHVD# +L#LQQ\FK,#PDP\#8#SDUDPHWUyZ=#F]DV#GR#Z\JD>QL*FLD/#FHQ*#VSRW# LQVWUXPHQWX#ED]R0

ZHJR/#FHQ*#Z\NRQDQLD#RSFML/#ZROQ%#RG#U\]\ND/#NUyWNRWHUPLQRZ%#VWRS*#SURFHQWRZ%#L#]PLHQQR>ü1

-HG\Q\P#QLH]QDQ\P#F]\QQLNLHP# MHVW#ZáD>QLH#]PLHQQR>ü1# ,QQ\PL# VáRZ\/# FHQ\#RSFML# ]DZLHUDM%

RF]HNLZDQLD#U\QNRZH#GRW\F]%FH#SU]\V]áHM#]PLHQQR>FL# LQVWUXPHQWX#ED]RZHJR1#7H#LPSOLNRZDQH

]PLHQQR>FL#PRJ%#]DWHP#]RVWDü#Z\NRU]\VWDQH#SU]\#NDONXODFML#9D51

1LHVWHW\/#PHWRGD# WD#PD#RJUDQLF]RQ%#X*\WHF]QR>ü1#3R#SLHUZV]H/# LPSOLNRZDQH#]PLHQ0

QR>FL#GRW\F]%#W\ONR#RNUHVX#GR#Z\JD>QL*FLD#RSFML/# W]Q1#*H#FHQD#RSFML#R#60PLHVL*F]Q\P# WHUPLQLH

Z\JD>QL*FLD# SR]ZDOD# SURJQR]RZDü# MHG\QLH# 60PLHVL*F]Q%# ]PLHQQR>ü# FHQ# +L# ]ZURWyZ,# LQVWUX0

PHQWX#SRGVWDZRZHJR1#3R#GUXJLH/#RSFMH#GRVW*SQH#V%#GOD#RJUDQLF]RQHJR#NU*JX#LQVWUXPHQWyZ#+Z

3ROVFH#Z#]DVDG]LH#W\ONR#GOD#NXUVyZ#ZDOXWRZ\FK,/#D#QLHUD]#LFK#FHQD#MHVW#PDáR#UHSUH]HQWDW\ZQD

]H#Z]JO*GX#QD#QLVN%#Sá\QQR>ü1#3R# WU]HFLH/#Z\QLNL#EDGD4#RNUH>ODM%F\FK# MDNR>ü#SUHG\NFML# LPSOL0

NRZDQ\FK# ]PLHQQR>FL# V%# QLHMHGQR]QDF]QH# L# Z\GDMH# VL*/# *H# KLVWRU\F]QH# ]PLHQQR>FL# DOER

SURJQR]\#QD#SRGVWDZLH#Uy*QHJR#URG]DMX#PRGHOL#+QS1#*$5&+,#QLH#PXV]%#]QDF]%FR#XVW*SRZDü

LPSOLNRZDQ\P#]PLHQQR>FLRP#Z#]DNUHVLH#PR*OLZR>FL#SURJQRVW\F]Q\FK1#0LPR# W\FK#]DVWU]H*H4/

Zá%F]HQLH#LPSOLNRZDQ\FK#]PLHQQR>FL#PR*H#SRSUDZLü#MDNR>ü#HVW\PDFML#9D51
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81#0RQLWRURZDQLH#U\]\ND#U\QNRZHJR#Z
>ZLHWOH#GRNXPHQWyZ#RUJDQyZ#QDG]RUX
EDQNRZHJR1

-DN#ZVSRPQLDáHP#ZH#ZVW*SLH/#PHWRGRORJLD#9DOXH#DW#5LVN#]QDOD]áD#UyZQLH*#RG]ZLHU0

FLHGOHQLH#Z#GRNXPHQWDFK#QDG]RUX#EDQNRZHJR/#]DUyZQR#Z#(XURSLH/# MDN# L#Z#6WDQDFK#=MHGQR0

F]RQ\FK1

%D]\OHMVNL#.RPLWHW#1DG]RUX#%DQNRZHJR#Z#SRSUDZFH#]#4<<9#URNX#GR#VZRLFK#VWDQGDU0

GyZ#Z\PRJyZ# NDSLWDáRZ\FK# ]H#Z]JO*GX# QD# SRQRV]RQH# U\]\ND# U\QNRZH# +$PHQGPHQW# RI# WKH

&DSLWDO#$FFRUG# WR# ,QFRUSRUDWH#0DUNHW#5LVN# >8@,/# RNUH>OLáD# V]HUHJ# ]DVDG# XZ]JO*GQLDQLD# SU]H]

EDQNL# SRQRV]RQ\FK# SU]H]# QLH# U\]\N# U\QNRZ\FK1#:# F]*>FL#$# SRSUDZNL# ]DZDUWR# VWDQGDUGRZH

SRGHM>FLH#GR#NROHMQ\FK#U\]\N=#VWRS\#SURFHQWRZHM/#NXUVRZHJR/#FHQ#WRZDUyZ/#DNFML# L#RSFML1#7DNLH

XSURV]F]RQH#SRGHM>FLH#VSURZDG]D# VL*#GR#RNUH>OHQLD#SURFHQWRZR#ZLHONR>FL# NDSLWDáX# UH]HUZR0

ZHJR#Z]JO*GHP#RWZDUW\FK#RGSRZLHGQLR#RIIVHWRZDQ\FK#NUyWNLFK# L#GáXJLFK#SR]\FML1#'RGDWNRZR

Z#SU]\SDGNX#LQVWUXPHQWyZ#]ZL%]DQ\FK#]H#VWRS%#SURFHQWRZ%#SU]\M*WR#Uy*QH#NU\WHULD#Z#]DOH*QR0

>FL#RG# WLPH# WR#PDWXULW\# OXE#GXUDWLRQ# +F]DVX# WUZDQLD,1#:#SU]\SDGNX#RSFML#SU]\M*WR# WU]\#PR*OLZH

SRGHM>FLD=#PHWRG*#XSURV]F]RQ%#+SURFHQWRZ%,/#PHWRG*#GHOWD#SOXV#RUD]#SRGHM>FLH#VFHQDULXV]R0

ZH#+DQJ1#VFHQDULR#DSSURDFK,1

0HWRGD#GHOWD#SOXV#]DNáDGD#Z\FHQ*#ZUD*OLZR>FL#FHQ\#RSFML#Z]JO*GHP#]PLDQ#FHQ\# LQ0

VWUXPHQWX#ED]RZHJR# + D ,/#ZUD*OLZR>FL#FHQ#RSFML#Z]JO*GHP#]PLDQ# D # + g ,# L#HODVW\F]QR>ü#FHQ

Z]JO*GHP#]PLDQ#Z#RGFK\OHQLX#VWDQGDUGRZ\P#FHQ\# LQVWUXPHQWX#ED]RZHJR#n #+YHJD,1#0HWRGD

DQDOL]\#PDFLHU]\# VFHQDULXV]\# SROHJD# QD# NDONXODFML#ZDUWR>FL# SR]\FML# SU]\# D# SULRUL# XVWDORQ\FK

RGFK\OHQLDFK#FHQ\#LQVWUXPHQWX#ED]RZHJR#L#MHJR#]PLHQQR>FL#Z]JO*GHP#ZDUWR>FL#DNWXDOQ\FK1

:# F]*>FL# %# SRSUDZNL# ]DZDUWD# MHVW# QDWRPLDVW# VSHF\ILNDFMD# VWRVRZDQLD#PRGHOL# ZH0

ZQ*WU]Q\FK#GR#Z\FHQ\# U\]\ND# U\QNRZHJR/#F]\OL#ZáD>QLH#PHWRGRORJLD#9D51#:DUXQNLHP#VWRVR0

ZDQLD#WDNLHJR#SRGHM>FLD#GR#SRPLDUX#HNVSR]\FML#EDQNX#MHVW#VSHáQLHQLH#:#ZDUXQNyZ#GRW\F]%F\FK

P1LQ1#RGSRZLHGQLFK# VWDQGDUGyZ# MDNR>FLRZ\FK/# VSHF\ILNDFML# F]\QQLNyZ# U\]\ND# +DQJ1# ULVN# IDF0

WRUV,/#RGSRZLHGQLFK#SDUDPHWUyZ#VWDW\VW\F]Q\FK/#SURFHGXU#]DSHZQLDM%F\FK#PR*OLZR>ü#QDG]RUX

]HZQ*WU]QHJR# L# Z\W\F]Q\FK# GRW\F]%F\FK# WHVWRZDQLD# REFL%*H4# NU\W\F]Q\FK# +DQJ1# VWUHVV# WH0

VWLQJ,1#6WDQGDUG\#MDNR>FLRZH#REHMPXM%#P1LQ1#SRVLDGDQLH#SU]H]#EDQN#RGU*EQHM#MHGQRVWNL#NRQWUR0

OXM%FHM# U\]\NR/# SU]HSURZDG]DQLH# UHJXODUQHJR# EDFN0WHVWLQJX/# F]\OL# ZHU\ILNRZDQLD# H[# SRVW

PRGHOX/#]DDQJD*RZDQLH#QDMZ\*V]HJR#NLHURZQLFWZD#Z#NZHVWLH#PRQLWRULQJX# U\]\ND/# LQWHJUDFM*

PRGHOX# ]# FRG]LHQQ\P# SURFHVHP# ]DU]%G]DQLD# U\]\NLHP#Z# EDQNX/# MDVQH# SRZL%]DQLH#PRGHOX

]#LVWQLHM%F\PL# OLPLWDPL#]DDQJD*RZDQLD/#RGSRZLHGQL#V\VWHP#GRNXPHQWDFML# L#Z#NR4FX#ZHZQ*WU]0

Q\/#UHJXODUQ\#DXG\W#V\VWHPX1

6SHF\ILNDFMD#F]\QQLNyZ# U\]\ND#GRW\F]\#RGG]LHOQLH#VWyS#SURFHQWRZ\FK/#NXUVyZ#ZDOX0

WRZ\FK/#DNFML# L#FHQ# WRZDUyZ1#:#RGQLHVLHQLX#GR#VWyS#SURFHQWRZ\FK#Z\PRJLHP# MHVW#RGG]LHOQH
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RNUH>OHQLH#F]\QQLNyZ# U\]\ND#GOD#RGG]LHOQ\FK#ZDOXW1#%DQN#PXVL#PRGHORZDü#NU]\Z%#GRFKRGR0

ZR>FL#+DQJ1#\LHOG#FXUYH,/#]JRGQLH#]# MHGQ%#]#SRZV]HFKQLH#X]QDQ\FK#PHWRG/#QS1#V]DFXM%F#FHQ\

IRUZDUG# REOLJDFML# ]HURNXSRQRZ\FK1#.U]\ZD# SRZLQQD# ]RVWDü# SRG]LHORQD# QD# NLOND# VHJPHQWyZ/

RGGDM%F\FK# Uy*QLFH# Z#]PLHQQR>FL# VWyS# QD# SRV]F]HJyOQ\FK# RGFLQNDFK# NU]\ZHM1# 0LQLPDOQ\P

Z\PRJLHP#MHVW#XZ]JO*GQLHQLH#9#F]\QQLNyZ#U\]\ND/#]#UHJXá\#MHGHQ#F]\QQLN#U\]\ND#SU]\SDGD#QD

ND*G\#Z\G]LHORQ\#VHJPHQW#NU]\ZHM#GRFKRGRZR>FL1#6\VWHP#SRPLDUX#U\]\ND#SRZLQLHQ#XZ]JO*G0

QLDü#U\]\NR#VSUHDGyZ/#WM1#Uy*QLF#Z#SU]HELHJX#NU]\ZHM#GRFKRGRZR>FL#QS1#SDSLHUyZ#U]%GRZ\FK# L

NRUSRUDF\MQ\FK1

:#SU]\SDGNX#DNFML#PR*OLZH#V%#WU]\#SRGHM>FLD1#3LHUZV]H#SROHJD#QD#PRQLWRURZDQLX# MH0

G\QLH# ]PLHQQR>FL# JáyZQHJR# LQGHNVX# L# RGQRV]HQLX# U\]\N# SR]\FML#Z# SRMHG\QF]\FK# DNFMDFK# ]D

SRPRF%#ZVSyáF]\QQLNyZ#EHWD1#'UXJLH#MHVW#SRGREQH/#DOH#SU]\#Z\NRU]\VWDQLX# LQGHNVyZ#EUDQ*R0

Z\FK1# 1DMEDUG]LHM# VNUXSXODWQH# SROHJD# QD# Z\RGU*EQLHQLX# F]\QQLND# U\]\ND# +]PLHQQR>FL,# GOD

ND*GHJR#ZDORUX1#:#RGQLHVLHQLX#GR#WRZDUyZ#EDUG]LHM#V]F]HJyáRZH#SRGHM>FLD#SRZLQQ\#XZ]JO*G0

QLDü#]PLHQQR>ü#Z#VWRSLH#X*\WHF]QR>FL#SRV]F]HJyOQ\FK#FRPPRGLWLHV1

:# NZHVWLL# SDUDPHWUyZ# VWDW\VW\F]Q\FK# .RPLWHW# ]DOHFD# FRG]LHQQ%# NDONXODFM*# 9D5/

]#SDUDPHWUHP#S# #31<<#L#SU]HG]LDáHP#F]DVRZ\P#W# #43#GQL#+URERF]\FK,1#0R*OLZH#MHVW#SU]\M*FLH

]D# 43 +3 <<,9D5 . # VNDORZDQHJR# 4+ ,9D5 S # ]JRGQLH# ]# IRUPXá%=# 43 4+3 <<, 43 + ,9D5 9D5 S. = 1

2EVHUZDFMH#SRZLQQ\#REHMPRZDü#FR#QDMPQLHM# 4# URN/#D#]HVWDZ#GDQ\FK#QDOH*\#XDNWXDOQLDü#QLH

U]DG]LHM/# QL*# FR# 6#PLHVL%FH1# %DQNL#PRJ%# VWRVRZDü# GRZROQLH#Z\EUDQ\#PRGHO/# QS1#ZDULDQFML0

NRZDULDQFML/# KLVWRU\F]QHM# V\PXODFML/# F]\# WH*#PHWRG*#0RQWH#&DUOR1#:# SU]\SDGNX# RSFML#PRGHO

PXVL#XZ]JO*GQLDü#QLHOLQLRZ%#FKDUDNWHU\VW\N*#FHQ#RSFML#L#U\]\NR#Z\QLNDM%FH#]H#]PLDQ#Z#ZDULDQ0

FML#LQVWUXPHQWyZ#ED]RZ\FK#+YHJD,1

6FHQDULXV]H#DZDU\MQH# L#VWUHVV# WHVWLQJ#SRZLQQ\#E\ü#QLHRGá%F]Q\P#HOHPHQWHP#VWRVR0

ZDQHJR# SU]H]# EDQNL# PRGHOX1# 6WUHVV# WHVWLQJ# SROHJD# QD# ]EDGDQLX# ]DFKRZDQLD# VL*# SRUWIHOD

L#PR*OLZR>FL#UHDJRZDQLD#EDQNX#Z#SU]\SDGNX#Z\VW%SLHQLD#HNVWUHPDOQ\FK#Z\GDU]H4#U\QNRZ\FK1

-DNR# SU]\NáDG\# WDNLFK# Z\GDU]H4# SRGDQR# NUDFK# JLHáGRZ\# ]# 4<;:# URNX/# ]DZLHV]HQLH# (6:

Z#4<<5# L#4<<6#URNX#RUD]#]DáDPDQLH#QD#U\QNX#REOLJDFML#QD#SRF]%WNX#4<<7#URNX1#3U]\# WHJR# W\SX

V\PXODFMDFK#QDOH*\#XZ]JO*GQLü#RJUDQLF]RQ%#Sá\QQR>ü#U\QNyZ# L#Z\VRNL#SR]LRP#NRUHODFML#+EOLVNL

MHGQR>FL,# PL*G]\# Uy*Q\PL# U\QNDPL# RUD]# RNUH>OLü# KLVWRU\F]Q\# ]DNUHV# SR]LRPyZ# ]PLHQQR>FL

L#NRUHODFML1

,QVW\WXFMH# VWRVXM%FH#PRGHOH#ZHZQ*WU]QH# REOLF]DM%#Z\PDJDQ\# SR]LRP# NDSLWDáX#ZáD0

VQHJR#]JRGQLH#]#QDVW*SXM%F%#IRUPXá%=
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JG]LH# 0 # MHVW#PQR*QLNLHP/# NWyUHJR#ZDUWR>ü# XVWDORQR# QD# 6/# D# P # Z# ]DOH*QR>FL# RG# MDNR>FL

SURJQR]# PRGHOX# +SRU1# UR]G]LDá# <,# SU]\MPXMH# ZDUWR>ü# ]# SU]HG]LDáX# >3 4@, 1# 8ZD*D# VL*# GR>ü

SRZV]HFKQLH/# *H#SRZ\*V]D# IRUPXáD# ]QLHFK*FD# EDQNL# GR# VWRVRZDQLD# L# V]XNDQLD# SUHF\]\MQLHM0

V]\FK#PRGHOL1#&HOHP#EDQNyZ#+L#LQQ\FK#LQVW\WXFML,#MHVW#]PLQLPDOL]RZDQLH#NDSLWDáX#]ZL%]DQHJR#QD
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]DEH]SLHF]HQLH#RSHUDFML#U\QNRZ\FK#+& ,#0#F]\OL#SUHIHUXM%#RQH#MDN#QDMQL*V]\#9D51#-HVW#SUDZGR0

SRGREQH/# *H# EDUG]LHM# GRNáDGQH# PRGHOH# E*G%# GDZDü# SURJQR]\# +3 <<,9D5 . # Z\*V]H# R# GX*R

ZL*FHM#QL*#426#Z#VWRVXQNX#GR# +3 <<,9D5 . #RV]DFRZDQHJR/#SU]\NáDGRZR/#]Z\Ná%#PHWRG%#ZDULDQ0

FML0NRZDULDQFML1# ,QQ\PL# VáRZ\=#Z]URVW#PQR*QLND# +L# & ,/#Z\QLNDM%F\# ]# EUDNX# SUHF\]ML# SURVWHJR

PRGHOX#QLH#]UHNRPSHQVXMH#VSDGNX#9D5#+D#FR#]D# W\P# LG]LH/# WDN*H# & ,/#Z\QLNDM%FHJR#]#]DVWR0

VRZDQLD#SURVWV]\FK/#DF]#PQLHM#GRNáDGQ\FK#PRGHOL1

=JRGQLH#]#XFKZDá%#1U#525333#.RPLVML#1DG]RUX#%DQNRZHJR#]#GQLD#;# OLVWRSDGD#5333

URNX/#NWyUD#ZHV]áD#Z#*\FLH#]#GQLHP#64#PDUFD#5334#URNX/#UyZQLH*#SROVNLH#EDQNL#PRJ%#SRVáXJL0

ZDü#VL*#PHWRG%#ZDUWR>FL#]DJUR*RQHM#GOD#RNUH>OHQLD#SR]LRPX#Z\PDJDQHJR#NDSLWDáX# UH]HUZR0

ZHJR#Z#SU]\SDGNX# U\]\ND#ZDOXWRZHJR1#5R]ZL%]DQLD# WHFKQLF]QH/#XM*WH#Z# ]Dá%F]QLNX#QU# 6#GR

Z\*HM# Z\PLHQLRQHM# XFKZDá\/# Z]RURZDQH# V%# QD# ZF]H>QLHM# RSLVDQ\FK# ]DOHFHQLDFK# .RPLWHWX

%D]\OHMVNLHJR1
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*G\E\#3)/#G\VWU\EXDQWD#E\áD#]QDQD/#Z\OLF]HQLH#9D5/#E%G(# WR#PHWRGDPL#DQDOLW\F]0

Q\PL/#E%G(#QXPHU\F]Q\PL# ]# *%GDQ%#GRNáDGQR>FL%#QLH# VWDQRZLáRE\# SUREOHPX1# -HGQDN#Z# U]H0

F]\ZLVWR>FL#]PXV]HQL#MHVWH>P\#HVW\PRZDü#9D5#NRU]\VWDM%F#]#REVHUZDFML#]ZURWyZ#]#F]\QQLNyZ

U\]\ND/#D#F]*VWR# UyZQLH*# F]\QL%F#RNUH>ORQH# ]DáR*HQLD/# FR#GR# LFK# UR]NáDGX1#2ND]XMH# VL*# SU]\

W\P/# *H# V]DFRZDQLH# VNUDMQ\FK# NZDQW\OL# 3)/# G\VWU\EXDQW\# QLH# MHVW# SURVW\P# VWDW\VW\F]QLH

]DGDQLHP/# ]ZáDV]F]D# Z# >ZLHWOH# FHFK# Z\ND]\ZDQ\FK# SU]H]# ILQDQVRZH# V]HUHJL# F]DVRZH1

3RQL*HM#]RVWDQ%#]DSUH]HQWRZDQH#SHZQH#HOHPHQWDUQH#SRGHM>FLD#GR#NZHVWLL#HVW\PDFML1

9141#3RGHM>FLD#QLHSDUDPHWU\F]QH

3U]\# WHJR# W\SX#SRGHM>FLDFK#XQLND#VL*#RNUH>ODQLD#URG]LQ\#UR]NáDGyZ#GR# MDNLFK#QDOH*\#G\VWU\EX0

DQWD#VWUDW/#FR#SR]ZDOD#QD#XQLNQL*FLH#HZHQWXDOQHJR#V\VWHPDW\F]QHJR#Eá*GX#]#W\P#]ZL%]DQHJR1

914141#0HWRGD#KLVWRU\F]QHM#V\PXODFML

$E\#XQLNQ%ü#Eá*GyZ#VSHF\ILNDFML#Z#PHWRG]LH#KLVWRU\F]QHM#V\PXODFML#++6,#HVW\PXMH#VL*

+ ,9D5 S # MDNR#S0NZDQW\O#]#G\VWU\EXDQW\#HPSLU\F]QHM1#3UyE*# ORVRZ%#NRQVWUXXMH#VL*/#V\PXOXM%F

ZSá\Z# KLVWRU\F]QLH# REVHUZRZDQ\FK# ]ZURWyZ# ]# F]\QQLNyZ# U\]\ND# +F]\OL# QS1# ]PLDQ# FHQ# DNFML/

Z\VRNR>FL#VWyS#SURFHQWRZ\FK#HWF1,#QD#ZDUWR>ü#DNWXDOQHM#SR]\FML/#VW%G#QD]ZD#PHWRG\1

2]QDF]P\#SU]H]# 4 5Q Q Q Q/ / « /: : :, , , #XSRU]%GNRZDQH# +URVQ%FR,#ZDUWR>FL#]#SUyE\# IXQNFML

VWUDW#/1#:yZF]DV#QLHSDUDPHWU\F]Q\#HVW\PDWRU# + ,9D5 S #GDQ\#MHVW#SU]H]=

n 4
+ , 4 5+6 M Q

M M
S / JG]LH S M Q9D5

Q Q
:

-:= < < = , ,..., +67,

1LHVWHW\/#SU]\# W\SRZ\FK#UR]PLDUDFK#SUyE/#REHMPXM%F\FK#4#URN/#]DOHGZLH#NLOND#REVHU0

ZDFML#E*G]LH# OH*DáR#Z# SUDZ\P# RJRQLH# G\VWU\EXDQW\1#=DWHP# n+69D5 # E*G]LH#Z\ND]\ZDü# VLOQLH

QLHFL%JáH#]DFKRZDQLH#GOD# 3 <8S = . #F]\#WH*# 3 <<. 1#5R]FL%JQL*FLH#RNUHVX#REVHUZDFML#QD#NLOND#ODW

XZD*DQH# MHVW# QDWRPLDVW# ]D# QLHEH]SLHF]QH/# JG\*# QLHUHDOLVW\F]QH# PR*H# VL*# VWDü# ]DáR*HQLH

R#VWDáHM#SRVWDFL#UR]NáDGX#]ZURWyZ1#:DUWR#UyZQLH*#]DXZD*\ü/#*H#WDND#PHWRGD#QLJG\#QLH#GD#9D5

ZL*NV]HJR#QL*#QDMZL*NV]D#VWUDWD#Z#GDQHM#SUyELH1

'RNáDGQR>ü#RWU]\PDQHJR#HVW\PDWRUD#+F]\OL#SU]HG]LDá\#XIQR>FL,#PR*QD#RV]DFRZDü#QD

GZD#VSRVRE\1#3R#SLHUZV]H/#G\VWU\EXDQWD

n

n
4

+ , + ,4 5

+ + ,, +4 ,

+6

+6

S 9D5 S9D5

I S S S9D5

Q -

-/

È ˘ -Î ˚

]ELHJD#DV\PSWRW\F]QLH#GR#VWDQGDU\]RZDQHJR# UR]NáDGX#QRUPDOQHJR#1>3/4@1#=DWHP#SU]\#SR]LR0

PLH# XIQR>FL# 40a /# SU]HG]LDá# XIQR>FL# GOD# HVW\PDWRUD#PHWRG%# KLVWRU\F]QHM# V\PXODFML# GDQ\# MHVW

SU]H]

40

6

Podstawowe metody estymacji VaR

N a r o d o w y  B a n k  P o l s k i

6
Podstawowe metody estymacji VaR



n 4

4 5+ , + + ,@ +4 ,
+6

S ] I 9D5 S S S Q9D5 a
È ˘È ˘-Í ˙Í ˙- /Í ˙Î ˚Î ˚

± - / , +68,

JG]LH#] 4 5 +4 5,D D
¨

- / = F - / # L# F #R]QDF]D#G\VWU\EXDQW*#VWDQGDU\]RZDQHJR# UR]NáDGX#QRUPDOQH0

JR1#-H>OL#]QDP\# I /#PR*HP\#REOLF]\ü# WHQ#SU]HG]LDá#GOD#GRZROQHJR# S # L#RGSRZLHGQLR#GX*HJR

Q 1#$OH#]D]Z\F]DM# I #QLH# MHVW#]QDQD1#0R*HP\#UR]ZL%]Dü# L#WHQ#SUREOHP#VWRVXM%F#DV\PSWRW\F]0

QLH# UyZQRZD*Q\#SU]HG]LDá# Ö Ö+ , + ,N Q O Q) )
¨ ¨È ˘/ ; /Î ˚ #JG]LH# OLF]E\#FDáNRZLWH# N # L# O #V%#GREUDQH# WDN/

DE\

4 5

4 5

+4 ,

+4 ,

N QS ] QS S

O QS ] QS S

a

a

- /

- /

ª - -

ª + -

1LHVWHW\/#GOD#Z\VRNLFK#ZDUWR>FL#S#L#UR]PLDUyZ#SUyE\#U]*GX#NLONXVHW/#WDNLH#SU]\EOL*HQLH#MHVW#PDáR

VNXWHF]QH1

$E\#SROLF]\ü#GRNáDGQH#SU]HG]LDá\#XIQR>FL#GOD#PDáHM#SUyE\/# VSUyEXMP\# ]QDOH(ü# WDNLH

N Q/ : # L# O Q/ : /#JG]LH# N O< /#*HE\# { }^ + , ` 4N Q O Q3 / 9D5 S / a: :£ £ = - 1#1LHFK# < #R]QDF]D# OLF]E*#VWUDW

]#SUyE\#PQLHMV]\FK#RG#SUDZG]LZHJR#9D5

+ + ,@

4

4 + ,
Q

9D5 S L

L

< /-•,
=

= Â +69,

:yZF]DV# < # MHVW# ]PLHQQ%# R# UR]NáDG]LH# GZXPLDQRZ\P# ]# SDUDPHWUDPL# S # L# Q 1#2F]\ZL>FLH/

]DPLDVW#^
N Q/ : £ # + ,9D5 S # £ #

O Q/ : `#PR*HP\#QDSLVDü## }^ 4̀N < O£ £ - 1#:yZF]DV

} { }

4

^ + , ` ^ 4`

+4 , 4

N Q O Q

O M Q M

M N

3 / 9D5 S / 3 N < O

Q
S S

M
a

: :

- -
=

£ £ = £ £ - =

Ê ˆ
= - = -Á ˜

Ë ¯
Â

+6:,

:#SU]\SDGNX#RJyOQ\P#QLHPR*OLZH#MHVW#]QDOH]LHQLH#WDNLFK# O #L# N /#*HE\#SRZ\*V]H#UyZ0

QDQLH# E\áR# GRNáDGQLH# VSHáQLRQH1#1DMOHSV]\P#PR*OLZ\P# UR]ZL%]DQLHP# MHVW# ]QDOH]LHQLH# WDNLFK

OLF]E/#DE\=

41# O N- #MDN#QDMPQLHMV]H

51#
4

+4 , 4
O M Q M

M N
QMS S a- -

=
- ª -Â

7DEOLFD#51#'RNáDGQH#SU]HG]LDá\#XIQR>FL#GOD#PHWRG\#KLVWRU\F]QHM#V\PXODFML

6

Podstawowe metody estymacji VaR

MATERIA¸Y I STUDIA – ZESZYT 147 41

èród∏o: [50].

LLiicczzbbaa  pp PPoozziioomm  DDoollnnaa  GGóórrnnaa  

oobbsseerrwwaaccjjii iissttoottnnooÊÊccii  11--αα ggrraanniiccaa  kk ggrraanniiccaa  ll
n=260 0.95 0.7471 244 252

0.8998 238 252
0.9471 237 253

0.99 0.7342 249 259
0.9101 254 260

n=520 0.95 0.7591 490 502
0.8926 487 503
0.9550 485 505

0.99 0.7383 513 518
0.8914 507 518
0.9492 510 519

LLiicczzbbaa  pp PPoozziioomm  DDoollnnaa  GGóórrnnaa  
oobbsseerrwwaaccjjii iissttoottnnooÊÊccii  11--αα ggrraanniiccaa  kk ggrraanniiccaa  ll
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N a r o d o w y  B a n k  P o l s k i

èród∏o: [51], str.10.

p i=[(n+1)p] wi,n(p) wi+1,n(p)

n=100 0.95 95 0.05 0.95
0.99 99 0.01 0.99

n=260 0.95 247 0.05 0.95
0.99 258 0.61 0.39

n=520 0.95 494 0.05 0.95
0.99 515 0.21 0.79

n=780 0.95 741 0.05 0.95
0.99 773 0.81 0.19

p i=[(n+1)p] wi,n(p) wi+1,n(p)
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Parametr rozk∏adu Zwrot na opcji Zwrot na instrumencie 
podstawowym

Ârednia 1/2Γ
∼

tσ 2+0∼ n+δµ µ

Wariancja δ
∼ 2

σ 2+1/2Γ
∼ 2

σ 4 σ 2

SkoÊnoÊç 3δ
∼ 2

Γ
∼
σ 4+Γ

∼ 3
σ 6 0

Kurtoza 3σ 2+12.δ
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Γ
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σ 6+3Γ
∼ 4

σ 8 3σ 4

Parametr rozk∏adu Zwrot na opcji Zwrot na instrumencie 
podstawowym
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èród∏o: [42], str. 6.

Nazwa G´stoÊç Warunki

Lognormalny

Nieograniczony

Ograniczony

Nazwa G´stoÊç Warunki
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+ ,&$9LD5 S T, #MHVW#QDVW*SXM%FH=

3 4 4

4

S

W L W L S S T W

L

9D5 9D5 O «b b b bÊ ˆ
Á ˜- + + -Ë ¯

=

= + + , , ;WÂ +437,

JG]LH# 4W -W #RNUH>OD#LQIRUPDFM*#GRVW*SQ%#Z#PRPHQFLH# W 1#=DSLV]P\#MHV]F]H#QDMEDUG]LHM#W\SRZH

Z#SUDNW\FH#VIRUPXáRZDQLH/#F]\OL#&$9LD5+4/4,=

( )3 4 4 5 4 4W W W W9D5 9D5 O \ 9D5b b b- - -= + + , , +438,

$XWRUHJUHV\MQ\# F]áRQ# 4 4W9D5b - # ]DSHZQLD# JáDGNR>ü# ]PLDQ/# QDWRPLDVW

( )5 4 4W WO \ 9D5b - -, , # PLHU]\/# R# LOH# 9D5# SRZLQLHQ# VL*# ]PLHQLü# SRG# ZSá\ZHP# QRZHM# LQIRUPDFML

Z# 4W\ - 1#0R*QD# SU]\NáDGRZR# SU]\SXV]F]Dü/# *H# NLHSVNL# G]LH4# ]ZL*NV]\# SUDZGRSRGRELH4VWZR

Z\VW%SLHQLD#NROHMQHJR#]áHJR#GQLD1#(QJOH#L#0DQJHOOL#UR]ZD*DM%#Z#VZRMHM#SUDF\#9#SU]\NáDGRZ\FK

PRGHOL#SU]HGVWDZLRQ\FK#SRQL*HM=
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41# $GDSWDF\MQ\1# ( )4 4 4 4W W W W9D5 9D5 , \ 9D5 Sb- - -= + £ - -È ˘Î ˚
58
#1

51# 3URSRUFMRQDOQLH#DGDSWDF\MQ\/#V\PHWU\F]Q\1

4 4 4 4 5 4 4W W W W W W9D5 9D5 \ 9D5 \ 9D5b b
+ -Ê ˆ Ê ˆ

Á ˜ Á ˜- - - - -Ë ¯ Ë ¯
= + - - - #

59
1

61# 6\PHWU\F]Q\#ZDUWR>FL#EH]Z]JO*GQHM1# 3 4 4 5 4W W W9D5 9D5 \b b b- -= + + .

71# $V\PHWU\F]Q\#ZDUWR>FL#EH]Z]JO*GQHM1# 3 4 4 5 4 6W W W9D5 9D5 \b b b b- -= + + - .

81# $V\PHWU\F]Q\#QDFK\OHQLD1# 3 4 4 5 4 6 4+ , + ,W W W W9D5 9D5 \ \b b b b+ -
- - -= + + - .

91# 3R>UHGQL#*$5&++4/4,1#
4 5

5 5

3 4 4 5 4W W W9D5 9D5 \b b b
/Ê ˆ

Á ˜- -Ë ¯
= + + .

2F]\ZL>FLH/#SRZ\*V]H#SU]\NáDG\#QLH#Z\F]HUSXM%#ZV]\VWNLFK#PR*OLZR>FL1#2VWDWQL#PR0

GHO# MHVW#SUDZG]LZ\/# MH>OL#GDQH#JHQHURZDQH#E\á\E\#]JRGQLH#]#SURFHVHP#*$5&++4/4,1#2F]\ZL0

>FLH/#JG\E\# WDND#VSHF\ILNDFMD#E\áD#SUDZLGáRZD/#QDOH*DáRE\# UDF]HM#RV]DFRZDü#*$5&++4/4,#]D

SRPRF%#01:#L#QDVW*SQLH#REOLF]\ü#9D51#8*\WHF]QR>ü#SR>UHGQLHJR#*$5&+#GRW\F]\#V\PXODFML

L#WHVWRZDQLD1

:#SU]\SDGNX#GDQ\FK#]#SUyE\#PR*QD#RNUH>OLü#S0NZDQW\O#]#SUyE\#70HOHPHQWRZHM# MDNR

UR]ZL%]DQLH#QDVW*SXM%FHJR#SUREOHPX#PLQLPDOL]DFML=

4
PLQ +4 ,

W W

W W
E

W \ E W \ E

S \ E S \ E
7 ; ≥ ; <

Ï ¸Ô Ô- + - -Ì ˝
Ô ÔÓ ˛

Â Â +439,

1LHFK# E*G]LH# GDQ\# PRGHO# UHJUHVML# NZDQW\ORZHM=#
W W W\ [ Xb¢= + /# JG]LH#

W\ # R]QDF]D

S0NZDQW\O#]PLHQQHM#ORVRZHM#<1#8RJyOQLDM%F#SRZ\*V]\#]DSLV/#>68@#GHILQLXM%#S0NZDQW\O#UHJUHV\MQ\

MDNR#ZHNWRU# Öb #E*G%F\#UR]ZL%]DQLHP#SRQL*V]HJR#SUREOHPX=

4
PLQ +4 ,

W W W W

W W W W

W \ [ W \ [

S \ [ S \ [
7b

b b

b b
¢ ¢

¢ ¢

; ≥ ; <

Ï ¸Ô Ô- + - -Ì ˝
Ô ÔÓ ˛

Â Â +43:,

:SURZDG]DM%F#GR#SRZ\*V]HJR#]DSLVX#IXQNFM*#ZVND(QLNRZ%#RWU]\PXMHP\#UyZQRZD*0

Q%#IXQNFM*#FHOX=

4
+ ,W W W

W

, \ [ S \ [
7

b b¢ ¢Ï ¸È ˘ È ˘- < - -Ì ˝Î ˚ Î ˚Ó ˛
Â +43;,

%LRU%F#SRG#XZDJ*#SRVWDü#+8,#RUD]#SU]\M*WH#IXQNFMH#UHJUHVML/#HVW\PDWRU# Öb #RWU]\PDP\

NRU]\VWDM%F#]#PHWRG\#QDMPQLHMV]\FK#RGFK\OH4#DEVROXWQ\FK#+012$,1#(QJOH# L#0DQJDQHOOL#PRG\0

ILNXM%#GOD#SRWU]HE# UHJUHVML#NZDQW\ORZHM#Z\QLNL#X]\VNDQH#Z# LQQ\FK#SUDFDFK/#D#GRW\F]%FH#HVW\0

PDWRUyZ# 012$1# 7DN# ZL*F/# SU]\# VSHáQLHQLX# RNUH>ORQ\FK# ]DáR*H4/# Öb # V%# ]JRGQ\PL

L#DV\PSWRW\F]QLH# QRUPDOQ\PL# HVW\PDWRUDPL# b . # :# >54@# SRGDQH# V%# UyZQLH*# ZHUVMH# WHVWyZ

:DOGD# L#PQR*QLND#/DJUDQJH¶D#GOD#HVW\PDWRUyZ#SDUDPHWUyZ# UHJUHVML#NZDQW\ORZHM#X]\VNDQ\FK

012$1#3R]ZDOD#WR#QD#WHVWRZDQLH#LVWRWQR>FL#QDNáDGDQ\FK#QD#PRGHO#RJUDQLF]H4#L#ZáD>FLZHM#MHJR

VSHF\ILNDFML1

############################################################
58
#)XQNFMD#ZVND(QLNRZD#,+Z\UD*HQLH,#]ZUDFD#4/#MH>OL#Z\UD*HQLH#MHVW#SUDZG]LZH#L#3#Z#SU]HFLZQ\P#Z\SDGNX1

59
#3U]\M*WR#QDVW*SXM%FH#R]QDF]HQLD=#+[,.# #PD[+[/3,#L#+[,0# #PLQ+[/3,1
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=H#Z]JO*GX#QD#QLHUy*QLF]NRZDOQR>ü#+8,#GR#]QDOH]LHQLD# Öb #PR*QD#]DVWRVRZDü#PHWR0

G\# JHQHW\F]QHM# RSW\PDOL]DFML1# $OJRU\WP\# JHQHW\F]QH# SR]ZDODM%# QD# ]QDOH]LHQLH# JOREDOQ\FK

RSWLPyZ# QDZHW# SU]\# EDUG]R# VNRPSOLNRZDQ\FK# SUREOHPDFK1# (QJOH# L#0DQJDQHOOL# ]DVWRVRZDOL

PHWRG*#5y*QLFRZHJR#(ZROXF\MQHJR#$OJRU\WPX#*HQHW\F]QHJR#>5($*/#DQJ1#'LIIHUHQWLDO#(YROX0

WLRQDU\#*HQHWLF#$OJRULWKP#+'(*$,@1#3RQL*HM#]DSUH]HQWRZDQ\#MHVW#]DU\V#WHM#PHWRG\1

3U]HELHJ#RSW\PDOL]DFML#Z#5($*#GHWHUPLQRZDQ\# MHVW#SU]H]#6#F]\QQLNL=# UR]PLDU#SRSX0

ODFML#+53,/#SDUDPHWU#UHNRPELQDFML#+DQJ1#FURVVRYHU/#VW%G=#&5,# L#SDUDPHWU#PXWDFML# +),1#=Dáy*P\/

*H#PDP\#]PDNV\PDOL]RZDü#IXQNFM*#]#'#SDUDPHWUDPL1#5($*#UR]SRF]\QD#VL*#RG#Z\JHQHURZD0

QLD# 53# ORVRZ\FK# '0Z\PLDURZ\FK# ZHNWRUyZ# ]# SU]HG]LDáX# ]DGDQHJR# SU]H]# X*\WNRZQLND

L#REOLF]HQLX# IXQNFML# FHOX# GOD# W\FK#ZDUWR>FL# SRF]%WNRZ\FK1# 3DUDPHWU\# L# REOLF]RQH#ZDUWR>FL# V%

SU]HFKRZ\ZDQH#Z#13¥'.4#Z\PLDURZHM#PDFLHU]\#SRSXODFML#FHORZHM# +DQJ1# WDUJHW#SRSXODWLRQ,1

1DVW*SQH#SRNROHQLH#JHQHURZDQH#MHVW#Z#6#QDVW*SXM%F\FK#NURNDFK=

41# 7ZRU]RQD#MHVW#13¥'.4#Z\PLDURZD#PDFLHU]#SRSXODFML#SUyEQHM1

51# 6LáD/#GRSDVRZDQLH#+DQJ1#ILWQHVV,#F]áRQNyZ#SRSXODFML#SUyEQHM#MHVW#SRUyZQ\ZDQH#]#RGSR0

ZLHGQLPL#F]áRQNDPL#SRSXODFML#FHORZHM1

61# 1DMVLOQLHMV]H#ZHNWRU\#SU]H*\ZDM%#L#VWDM%#VL*#QRZ%#SRSXODFM%#FHORZ%1

&HFK%# FKDUDNWHU\VW\F]Q%# MHVW# WZRU]HQLH# SRSXODFML# SUyEQHM1#.D*G\# QRZ\#ZHNWRU#PD

GZyFK#URG]LFyZ# 43 #L# 53 1# 43 #WR#RGSRZLHGQL#ZHNWRU#]#SRSXODFML#FHORZHM1# 53 #WZRU]RQ\#MHVW#ZHGáXJ

]DVDG\=# 5 4 5 6+ ,3 7 ) 7 7= + - , #JG]LH# 4 5 6L7 L, = , , # WR#ZHNWRU\#Z\ORVRZDQH#]#SRSXODFML#FHORZHM/#D

) #WR#SDUDPHWU#PXWDFML1#1DVW*SQLH#JHQHURZDQH#MHVW#'#OLF]E#ORVRZ\FK#]#UR]NáDGX#MHGQRVWDMQHJR

>3 4@, 1#-H>OL#N0WD#+ 4N « '= , , ,# OLF]ED# MHVW#ZL*NV]D#RG#SDUDPHWUX#&5/#WR#N0WD#FHFKD# MHVW#G]LHG]L0

F]RQD#RG#SLHUZV]HJR#URG]LFD/#MH>OL#PQLHMV]D#0#RG#GUXJLHJR1
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;1#0RGHO#9D5#QD#SU]\NáDG]LH#V\VWHPX#5LVN
0HWULFV1

5LVN0HWULFV
70

# MHVW#SUDNW\F]Q\P#SU]\NáDGHP#PRGHORZDQLD#9D51#1D# UR]ZD*DQ\#V\V0

WHP#VNáDGD#VL*#PHWRGRORJLD/#GDQH#QD# WHPDW#VHWHN# LQVWUXPHQWyZ#QD#FDá\P#>ZLHFLH# L#RSURJUD0

PRZDQLH# SR]ZDODM%FH# QD# REOLF]DQLH# 9D5# Z# ]JRG]LH# ]H# ZVSRPQLDQ%# PHWRGRORJL%

L#]#Z\NRU]\VWDQLHP#RIHURZDQ\FK#GDQ\FK1#-HVW# WR#V\VWHP#XZD*DQ\#]D#VZHJR#URG]DMX#VWDQGDUG

Z#]DNUHVLH#PRGHORZDQLD#9D5#L#GODWHJR#]QDNRPLFLH#QDGDMH#VL*#GR#SU]HGVWDZLHQLD#SUDNW\F]Q\FK

DVSHNWyZ#SRZ\*V]\FK#UR]ZD*D4#WHRUHW\F]Q\FK#1

3RGVWDZRZ\#PRGHO#NDONXODFML#9D5#VWRVRZDQ\#Z#5LVN0HWULFV 70
#RSDUW\#MHVW#]DáR*HQLX/

*H# ]ZURW\# JHQHURZDQH# V%# Z# KHWHURVNHGDVW\F]Q\P/# JHRPHWU\F]Q\P# UXFKX# %URZQD1# 'DOHM

]DNáDGD# VL*/# *H# ZDULDQFMD# SURFHVX# FHQ\# ]PLHQLD# VL*# ]JRGQLH# ]# SHZQ%# RGPLDQ%# SURFHVX

*$5&+1#-DN#ZLGDü/# MHVW# WR#]PRG\ILNRZDQD#PHWRGD#ZDULDQFML0NRZDULDQFML/#JG\*#SU]\MPXMH#VL*

QRUPDOQR>ü#Z\VWDQGDU\]RZDQ\FK#Z]JO*GHP#ZDUXQNRZHM#ZDULDQFML#ORJ0]ZURWyZ1

'OD#SU]\SRPQLHQLD/#Z#RJyOQHM#SRVWDFL#PRGHO#*$5&+# + ,S T, #SU]HGVWDZLD#VL*#QDVW*0

SXM%FR

W W W\ K e= +43<,

5

3 4 4

T S

W L W L L W LL L
K F F \ E K- -= =

= + +Â Â +443,

:#5LVN0HWULFV
70

#NDONXOXMH#VL*#
WK # MDNR#Z\NáDGQLF]%#>UHGQL%# UXFKRP%#NZDGUDWyZ#REVHUZDFML

+(:0$#0#DQJ1#([SRQHQWLDOO\#:HLJKWHG#0RYLQJ#$YHUDJH,/#FR#PR*QD#]DSLVDü#MDNR=

W W W\ K e= +444,

5
+4 ,W W L W LK E \ EK- -= - + , +445,

JG]LH#E?41

'OD#SRWU]HE#5LVN0HWULFV 70
/# E #Z#SRZ\*V]\P#]DSLVLH#R]QDF]D#VL*#MDNR# l, #D#]DPLDVW

W\ # PDP\# ORJ0]ZURW\# R]QDF]RQH# MDNR# WU 1# 'OD# GDQ\FK# G]LHQQ\FK# 3 <7l = . /# D# GOD# GDQ\FK

W\JRGQLRZ\FK# 3 <:l = . 1#2]QDF]D# WR/# *H#Z# SUDNW\FH#Z\NRU]\VWXMH# VL*# RGSRZLHGQLR# :7# L# 484

RVWDWQLFK# REVHUZDFML# +SU]\# SR]LRPLH# WROHUDQFML# 4(,
5:
1# )RUPXáD# SR]ZDODM%FD# REOLF]\ü# OLF]E*

HIHNW\ZQLH# +SU]\# SR]LRPLH# WROHUDQFML# g ,# EUDQ\FK# SRG# XZDJ*# GQL#PD# SRVWDü=# OQ 2OQ. g l= 1

$QDORJLF]QLH#Z\]QDF]DQH#V%#NRZDULDQFMH#SRPL*G]\#ORJ0]ZURWDPL#]#Uy*Q\FK#F]\QQLNyZ#U\]\ND/

PLDQRZLFLH=# 5 5

45 45 4 4 5+4 ,W W W WU Us ls l, , -= + - .

'OD#XSURV]F]HQLD#SU]\MPXMH#VL*/#*H#ZHNWRU#ZDUWR>FL#RF]HNLZDQ\FK#]ZURWyZ#]#F]\QQL0

NyZ#U\]\ND#MHVW#UyZQ\#]HUX1#:\QLND#WR#]#]DQLHGE\ZDOQLH#PDáHJR#ZSá\ZX#GU\IX#QD#ZDUWR>ü#9D5/

]ZáDV]F]D# GOD# NUyWNLFK# RNUHVyZ1# :# UH]XOWDFLH# ZDULDQFMD# ]ZURWyZ# GDQD# MHVW# SU]H]# >UHGQL%

]#NZDGUDWyZ#]ZURWyZ#+]ZDQ\FK#LQDF]HM#LQQRZDFMDPL,1

############################################################
5:
#&]\OL#REVHUZDFMH#WH#PDM%#á%F]QLH#ZDJ*#31<<
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3URFHGXUD#GRERUX#RSW\PDOQHJR# l #RSDUWD# MHVW#QD#SRZV]HFKQLH#]QDQ\P#Z>UyG#VWDW\0

VW\NyZ#NU\WHULXP#SLHUZLDVWND#]H#>UHGQLRNZDGUDWRZHJR#Eá*GX#SUHG\NFML1#,QQ\PL#VáRZ\/#V]XND#VL*

l #WDNLHJR/#E\#]PLQLPDOL]RZDü#Z\UD*HQLH

( )55 5

4

4 + ,Ö
7

WW
U

7
ls=

,-Â +446,

JG]LH# 5+ ,Ö ls # MHVW#SURJQR]%#ZDULDQFML# +F]\OL# 5

WU ,#QD#PRPHQW# W #]DOH*Q%#RG#ZDUWR>FL# l. #:# WHQ

VSRVyE#]QDMGXMH#VL*#RSW\PDOQ\#ZVSyáF]\QQLN# l #GOD#L0WHM#VHULL#GDQ\FK#R]QDF]RQ\#SU]H]#
Ll *
#RUD]

RGSRZLDGDM%F\#PX#Eá%G#
Lt *
1#$E\#]QDOH(ü#RSW\PDOQH# l #GOD#ZV]\VWNLFK# 1 #VHULL#]DVWRVRZDQR

>UHGQL%#ZD*RQ%#ZHGáXJ#QDVW*SXM%FHJR#Z]RUX=

4

4 1

M

1 L
RSW LL

M

t

t
l l

=

Ê ˆ*Á ˜*
Á ˜

*= Á ˜Á ˜Ë ¯

= ¥ ,
ÂÂ +447,

Z#NWyU\P#ZDJDPL#GOD#SRV]F]HJyOQ\FK#
Ll *
#V%#ZLHONR>FL#Eá*GyZ#

Lt *
1

:#5LVN0HWULFV
70

#VWRVRZDQH#V%/#ZF]H>QLHM# MX*#RSLVDQH/#VSRVRE\#PDSRZDQLD#SU]H0

Sá\ZyZ# SLHQL**Q\FK# L# XZ]JO*GQLDQLD# Uy*QLF# F]DVRZ\FK# SU]\# Z\]QDF]DQLX# NRUHODFML# PL*G]\

F]\QQLNDPL#U\]\ND1#'OD#SRWU]HE#SRUWIHOL#]DZLHUDM%F\FK# LQVWUXPHQW\#SRFKRGQH#VWRVXM*#VL*#E%G(

WR#PHWRG*#RSLVDQ%#Z#:16/#E%G(#WHFKQLN*#0RQWH#&DUOR#+SRW1#UR]G]LDá#916,1

;141#5R]ZLQL*FLD#PRGHOX

3U]HGVWDZLRQ\#SRZ\*HM#V\VWHP#5LVN0HWULFV
70

#QLH#RGGDMH#Z#SHáQL#FKDUDNWHU\VW\N#GD0

Q\FK#ILQDQVRZ\FK#SU]HGVWDZLRQ\FK#Z#UR]G]LDOH#51#:#WDEOLF\#9#]RVWDá\#SU]HGVWDZLRQH#SDUDPH0

WU\# HPSLU\F]Q\FK# UR]NáDGyZ# Z\VWDQGDU\]RZDQ\FK# Z]JO*GHP# ZDUXQNRZ\FK# ZDULDQFML# ORJ0

]ZURWyZ1#=RVWDá\#RQH#RSDUWH#QD#REVHUZDFMDFK#NXUVyZ#Z\PLDQ\#ZDOXW#NLONX#NUDMyZ#GOD#GDQ\FK

REHMPXM%F\FK# ;9# W\JRGQL1#:LGDü/# *H# SU]\M*WH# ]DáR*HQLD#PRGHOX# QLH# RG]ZLHUFLHGODM%# GREU]H

U]HF]\ZLVWR>FL/# JG\*# VWDQGDU\]RZDQH# ]ZURW\# QDGDO# Z\ND]XM%# JUXEH# RJRQ\# +NXUWR]*,# L# VNR0

>QR>ü1# =DMPLMP\# VL*# ]DWHP# GZRPD# PRG\ILNDFMDPL/# NWyUH# SR]ZDODM%# OHSLHM# RG# SLHUZRWQHJR

PRGHOX#PRGHORZDü#]MDZLVNR#JUXE\FK#RJRQyZ1#3U]\#RND]ML#VWDQRZL%#RQH#GREU\#SU]\NáDG#GZyFK

EDUG]LHM#]DDZDQVRZDQ\FK#WHFKQLN#PRGHORZDQLD#9D51

7DEOLFD#91#3DUDPHWU\#]ZURWyZ#GOD#NXUVyZ#Z\PLDQ\

70
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Kraj SkoÊnoÊç Kurtoza

Australia 0.314 3.397

Portugalia 1.747 0.533

Chile 1.049 0.512

Czechy 0.167 12.516

Filipiny 1.654 0.494

Rozk∏ad normalny 0.000 3.000

èród∏o: [34], s.230-231

Kraj SkoÊnoÊç Kurtoza



;14141#0LHV]DQ\#UR]NáDG#QRUPDOQ\#+MXPS0GLIIXVLRQ#PRGHO,

'R# UR]NáDGyZ#VWRVRZDQ\FK#SU]\#PRGHORZDQLD# UR]NáDGyZ# ]ZURWyZ/# ]DOLF]D# VL*#PLH0

V]DQ\# UR]NáDG#QRUPDOQ\1#'OD#SRWU]HE#5LVN0HWULFV 70
#]DVWRVRZDQR# UR]NáDG#GZXSXQNWRZ\# MDNR

UR]NáDG#PLHV]DM%F\1#2]QDF]D#WR/#*H#VWDQGDU\]RZDQH#ORJ0]ZURW\#PDM%#IXQNFM*#J*VWR>FL#SUDZGR0

SRGRELH4VWZD#GDQ%#SU]H]=

4 4 5 5+ , + , +4 , + ,[ 1 [ 1I U S I S Im s m s= ◊ , + - ◊ , , +448,

JG]LH#SU]H]# + ,1I m s, # R]QDF]RQR# J*VWR>ü# UR]NáDGX# QRUPDOQHJR# ]#ZDUWR>FL%# RF]HNLZDQ%# m

L#RGFK\OHQLHP#VWDQGDUGRZ\P# s 1#7DND#PHWRGD#SR]ZDOD#X]\VNLZDü#JUXEV]H#RJRQ\#UR]NáDGyZ1

3RQL*V]\# U\VXQHN# LOXVWUXMH# Uy*QLF*1# /LQL%# QLHELHVN%# R]QDF]RQR# OHZ\# RJRQ# UR]NáDGX# >3 4@1 , /

D#OLQL%#F]HUZRQ%#0#UR]NáDGX#PLHV]DQHJR#]#SDUDPHWUDPL# 4 5 43 <8 3 4[S m m s= . , = = , = #L 5 43s = 1

5\V1#;1#2JRQ\#UR]NáDGyZ=#QRUPDOQHJR#L#PLHV]DQHJR#QRUPDOQHJR

'RNáDGQ\#RSLV#PRGHOX#PR*QD#]QDOH(ü#Z#>4@/#SRQL*HM#]DSUH]HQWRZDQH#]RVWDá\#JáyZQH

MHJR#HOHPHQW\1#=DSLV]P\#QDMSLHUZ#SRZ\*V]\#PRGHO#Z# LQQHM# IRUPLH=# +4 ,W WU Qf f b= + - /#JG]LH

> @Q QQ 1 m s, ,ð # > @1 bb m x, ,ð #f #PD#UR]NáDG#]HUR0MHG\QNRZ\#]#SDUDPHWUHP#
[S , #D#

WU #R]QDF]D

]ZURW# ]# F]\QQLND# U\]\ND# Z#PRPHQFLH# W. # ,QWXLF\MQLH#PR*QD# LQWHUSUHWRZDü# SRZ\*V]\#PRGHO

QDVW*SXM%FR=#Z#ZL*NV]R>FL#Z\SDGNyZ# ]ZURW\# ORVRZDQH# V%# ]JRGQLH# ]# UR]NáDGHP# QRUPDOQ\P

> @Q Q1 m s, 1# -HGQDN# RND]MRQDOQLH# PR*H# ]GDU]\ü# VL*# FR># QLH]Z\NáHJR# +QS1# NUDFK# JLHáGRZ\,

SRZRGXM%FHJR#]QDF]%F\#Z]URVW#+VNRN,#ZDULDQFML#]ZURWyZ1#3U]\MPXMHP\/#*H#WDNL#]ZURW#+]ZURW\,

ORVRZDQ\# MHVW#]#LQQHJR# UR]NáDGX#QRUPDOQHJR#R#GX*R#ZL*NV]HM#ZDULDQFML1#7DN#ZL*F#ZDUXQNRZR

Z]JO*GHP#f #]DFKRZDQD#]RVWDMH#QRUPDOQR>ü#ORJ0]ZURWyZ/#FR#]QDF]%FR#XSUDV]F]D#REOLF]HQLD1
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Q\FK#SDUDPHWUyZ#
[ QS s, L# x /#]DNáDGDM%F#Z#GDOV]\P#UR]XPRZDQLX# 3Q bm m= = . #1LHVWHW\/#QLH

PR*HP\#]DVWRVRZDü#NODV\F]QHM#PHWRGD#QDMZL*NV]HM#ZLDU\JRGQR>FL# +01:,/#JG\*#Z#RJyOQ\P

SU]\SDGNX#QLH# LVWQLHMH#JOREDOQH#PDNVLPXP# IXQNFML#ZLDU\JRGQR>FL# >85@1#3URZDG]L# WR#GR#QLHVWD0

ELOQR>FL# UR]ZL%]D4/# EUDNX# ]ELH*QR>FL# DOJRU\WPyZ# RSW\PDOL]XM%F\FK# L# RSWLPyZ# ORNDOQ\FK1

:#OLWHUDWXU]H# LVWQLHM%#FR#QDMPQLHM#GZLH#SURSR]\FMH# UR]ZL%]DQLD#SUREOHPX=#SRGHM>FLH#ED\HVRZ0

VNLH#RUD]#TXDVL0ED\HVRZVND#PHWRGD#QDMZL*NV]HM#ZLDU\JRGQR>FL1

:# UDPDFK# SRGHM>FLD# ED\HVRZVNLHJR# SLHUZV]\P# NURNLHP# MHVW# ]GHILQLRZDQLH# UR]NáD0

GyZ#D#SULRUL#SRV]F]HJyOQ\FK#SDUDPHWUyZ1#=# UHJXá\#GRELHUD# MH#VL*# WDN/#DE\#Z\QLNDM%F\# UR]NáDG

D#SRVWHULRUL#PLDá#W%#VDP%#SRVWDü#+SU]\#RNUH>ORQ\FK#]DáR*HQLDFK,1#'OD#ZDULDQFML#W]Z1#UR]NáDGHP

VSU]**RQ\P# +SRU1# >47@,# MHVW# RGZURWQ\# UR]NáDG# FKL0NZDGUDW/# FR# PR*HP\# ]DSLVDü# QDVW*SXM%0

FR# 5 5

Q ns c - . :DUWR>ü# RF]HNLZDQD# UR]NáDGX# 5

nc -
# Z\QRVL# 4 + 5,n/ - /# ]DWHP# DE\# SR]RVWDü

Z#]JRG]LH# ]#]DáR*HQLHP/# *H# VWDQGDU\]RZDQH# ]ZURW\#PDM%# ZDULDQFM*# 4/# QLHFK# 5 5

Qs lnc -ð # /

JG]LH# l #0#SHZQD#VWDáD#QRUPDOL]XM%FD1# Wb #PD#QRUPDOQ\#UR]NáDG#D#SULRUL/# >3 @W 1b x,ð 1#5R]NáD0

GHP# VSU]**RQ\P# GOD# SDUDPHWUX#
[S # Z# UR]NáDG]LH# ]HUR0MHG\QNRZ\P# MHVW# UR]NáDG# EHWD/# W]Q1

4 5+ ,[S % g g, .ð #3DUDPHWU\#GRELHUDP\#PDM%F#QD#XZDG]H/#*H#ZDUWR>ü#RF]HNLZDQD#GOD# 4 5+ ,% g g,

Z\QRVL# 4 4 5+ ,g g g/ + . #3DUDPHWU\#UR]NáDGyZ#D#SULRUL#XVWDODP\#QD#SRGVWDZLH#QDV]\FK#SU]HNRQD4/

LQIRUPDFML#VSR]D#SUyE\#L#RWU]\PDQ\FK#Z#SRSU]HGQLFK#EDGDQLDFK#UR]NáDGyZ#D#SRVWHULRUL1

1DVW*SQ\P#NURNLHP# MHVW#X]\VNDQLH#W]Z1#ZDUXQNRZ\FK#UR]NáDGyZ#D#SRVWHULRUL#GOD#SR0

V]F]HJyOQ\FK#SDUDPHWUyZ1#6WRVXMH#VL*#WXWDM#NODV\F]QH#PHWRG\#ÄQDNáDGDQLD´#GDQ\FK#]#SUyE\#QD

QDV]H#SU]HNRQDQLD#D#SULRUL#GRW\F]%FH#UR]NáDGX#HVW\PRZDQ\FK#SDUDPHWUyZ1#=DWHP/#JG\# 3f =

WR# >3 @1b x, .ð # *G\# 4f = /# ZyZF]DV# > @W W1 bb m s,ð /# JG]LH# 5 5 5
+ , + ,W W QUm x x s= / + ,

5 5 5 5 5
+ ,Q Qbs s x x s= / + , # SU]\# F]\P#

5

Qs ð 55> @Ö 7V nnl c -
++ ◊ # L# 55

4
+ ,Ö

7

WW
U UV =

= - ,Â # U # 0# >UHGQLD

]#SUyE\1#$QDORJLF]QH#Z]RU\#GOD#f #L#
[S #PR*QD#]QDOH(ü#Z#>4@1

:#NODV\F]Q\P#ZQLRVNRZDQLX#ED\HVRZVNLP/#QDVW*SQ\P#NURNLHP#MHVW#X]\VNDQLH# á%F]0

QHJR# UR]NáDGX# D# SRVWHULRUL# V]XNDQ\FK# SDUDPHWUyZ1# 3U]\NáDGRZR/# GOD# ]PLHQQHM# R# UR]NáDG]LH

QRUPDOQ\P#]#QLH]QDQ%#ZDUWR>FL%#RF]HNLZDQ%#L#RGFK\OHQLHP#VWDQGDUGRZ\P/#V]XNDQ\P#UR]NáD0

GHP# MHVW# UR]NáDG# 7 5
#+RWHOOLQJD1# 3RQLHZD*# MHGQDN#Z# QDV]\P# SU]\SDGNX# DQDOLW\F]QD# SRVWDü

á%F]QHJR#UR]NáDGX#SDUDPHWUyZ# 5

W Qb s, # L# [S # MHVW#EDUG]R#VNRPSOLNRZDQD/# WR#PDM%F#ZDUXQNRZH

UR]NáDG\# D#SRVWHULRUL# VWRVXMHP\# W]Z1# VDPSOHU# +JHQHUDWRU,#*LEEVD1# -HVW# WR# NROHMQ\# SU]\NáDG

ZSá\ZX# WHFKQLN#NRPSXWHURZ\FK#QD#UR]ZyM#VWDW\VW\NL1#6DPSOHU#*LEEVD# MHVW#DOJRU\WPHP#Z\ZR0

G]%F\P# VL*# ]#W]Z1# 0DUNRZ# &KDLQ# 0RQWH# &DUOR# PHWKRGV/# F]\OL# V\PXORZDQ\FK# áD4FXFKyZ

0DUNRZD1

=Dáy*P\/#*H#GDQ\#PDP\#]HVWDZ#]PLHQQ\FK# 4+ ,1; ; « ;= , , #R# á%F]Q\P# UR]NáDG]LH

4+ ,1I ; « ;, , . # =DNáDGD# VL*/# *H# á%F]Q\# UR]NáDG# MHVW# MHGQR]QDF]QLH# RNUH>ORQ\# SU]H]# UR]NáDG\

ZDUXQNRZH# + , + , 4L L MI ; I ; ; L M L « 1= | ; π = , , # L#*H#PR*OLZH# MHVW# ORVRZDQLH#]# W\FK# UR]NáDGyZ

ZDUXQNRZ\FK1# :yZF]DV# PDM%F# GDQ\# DUELWUDOQ\# ]HVWDZ# ZDUWR>FL# SRF]%WNRZ\FK
+3, +3, +3,

4+ ,1[ [ « [= , , , # ORVXMHP\# NROHMQR# +4,

L[ # ]# UR]NáDGyZ# ZDUXQNRZ\FK# +3,
+ ,L MI [ [ L M| ; π

L#X]\VNXMHP\# SR#1# NURNDFK# +4, +4, +4,

4+ ,1[ [ « [= , , ,. # FR# MHVW# NR4FHP# SLHUZV]HM# LWHUDFML# DOJRU\WPX1
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0R*QD#SRND]Dü/#*H#GOD#GRVWDWHF]QLH#GX*HJR# $, # + ,$[ # MHVW#Z\ORVRZDQ\#]# 4+ ,1I ; « ;, , 1#7DN

ZL*F#SU]\NáDGRZR/#PR*QD#GRNRQDü# 4833# LWHUDFML#DOJRU\WPX/#Z\NRU]\VWXM%F# MHG\QLH# 833#RVWDW0

QLFK#Z\QLNyZ#GR#ZQLRVNRZDQLD1

*HQHUDWRU#*LEEVD#SR]ZDOD#X]\VNDü#QDP#X]\VNDü# á%F]Q\# UR]NáDG#D#SRVWHULRUL#SDUD0

PHWUyZ#MHG\QLH#QD#SRGVWDZLH#ZF]H>QLHM#Z\SURZDG]RQ\FK#ZDUXQNRZ\FK#UR]NáDGyZ#D#SRVWHULRUL1

0DM%F# á%F]Q\# UR]NáDG#PR*QD#RF]\ZL>FLH#X]\VNDü# UR]NáDG\#EU]HJRZH/#SU]\# F]\P#Z# GDOV]\FK

REOLF]HQLDFK# MDNR# RFHQ*# SDUDPHWUX# VWRVXMH# VL*# PHGLDQ*# OXE# ZDUWR>ü# RF]HNLZDQ%# WDNLHJR

UR]NáDGX1#5\V1# <# SRND]XMH# SU]\NáDGRZ\# UR]NáDG# EU]HJRZ\# GOD#
Wb 1# ,QWHUSUHWXM%F# WDNL#Z\NUHV/

PR*QD# SRZLHG]LHü/# *H# RSLV\ZDQ\#PRGHO# QDGDO# QLH# RGGDMH#Z# SHáQL#ZáDVQR>FL# ]ZURWyZ/# JG\*

Z\NUHV#WHQ#GDOHFH#RGELHJD#RG#]DNáDGDQHJR#D#SULRUL#UR]NáDGX#QRUPDOQHJR1

5\V1#<1#%U]HJRZ\#UR]NáDG#D#SRVWHULRUL#]ZURWyZ#QD#SU]\NáDG]LH#FHQ#]áRWD

3RZ\*V]%# VNRPSOLNRZDQ%# SURFHGXU*# ]DSUH]HQWRZDáHP# JáyZQLH# Z# FHOX# SRND]DQLD

PR*OLZR>FL#PHWRG#V\PXODF\MQ\FK#Z# UR]ZL%]DQLX# Uy*QHJR# URG]DMX#SUREOHPyZ1#'X*R#SURVWV]%

PHWRG*# HVW\PDFML# UR]ZD*DQHJR# PRGHOX# RSLVXMH# >85@1# 3U]\WDF]D# RQ# ]DSURSRQRZDQ\# Z# >5:@
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SU]\#]DáR*HQLX/#*H#Q#a#1> @Q Qm s, , # > @1 b bb m s,ð 1#1LHXMHPQH#SDUDPHWU\#
QD /# Db /#

QE /# Eb /#
QF /

Fb /#
QP /# Pb # RG]ZLHUFLHGODM%# SRJO%G\# D# SULRUL/# FR# GR#ZDUWR>FL# HVW\PRZDQ\FK# SDUDPHWUyZ1

3U]\NáDGRZH# ZDUWR>FL# SDUDPHWUyZ# SRGDMH# >85@=# 3 5Q QD D E Eb b= = = = . /# 3 4QF Fb= = .

L# 3QP Pb= = # 2F]\ZL>FLH# GOD# XSURV]F]HQLD# PR*QD# ]DáR*\ü# 3Q bm m= = # L# NRQVHNZHQWQLH

XVXQ%ü#GZD#RVWDWQLH#F]áRQ\#]# IXQNFML# +449,1#0R*QD# LQWHUSUHWRZDü# WDNL#HVW\PDWRU# MDNR#SHZQ%

DQDORJL*#HVW\PDWRUD#ED\HVRZVNLHJR#OXE#HVW\PDWRU#RWU]\PDQ\#01:#]#IXQNFM%#NDU\1

2VWDWQL%# NZHVWL%# SR]RVWDMH# XRJyOQLHQLH#PRGHOX# QD# SRUWIHO# 0 # RWZDUW\FK# SR]\FML# IL0

QDQVRZ\FK# ]PDSRZDQ\FK#Z]JO*GHP# P #PRQLWRURZDQ\FK# F]\QQLNyZ# U\]\ND1#*áyZQ\P# SUR0

EOHPHP# MHVW# WXWDM# NZHVWLD# QLH]DOH*QR>FL# ]PLHQQ\FK#
Lf # L#

Lb # GOD# ]ZURWyZ# ]# SRV]F]HJyOQ\FK

F]\QQLNyZ# U\]\ND# 4LU L « P, = , , 1#=JRGQLH# ]#Z\QLNDPL#EDGD4# >4@/#PR*QD#SU]\M%ü# QLH]DOH*QR>ü

]PLHQQ\FK# Lf #L# Lb 1#:Sá\Z#SU]\M*FLD# LQQ\FK#]DáR*H4# MHVW#QLHZLHONL/#SR]D#W\P#SRZRGXMH#Z]URVW

]áR*RQR>FL#REOLF]HQLRZHM/#D#FR#ZL*FHM/#]DáR*HQLH#QLH]DOH*QR>FL#]GDMH#VL*#SURZDG]Lü#GR#GRNáDG0

QLHMV]\FK#Z\QLNyZ# GOD#ZL*NV]\FK# S 1# 3U]\MPXMHP\# GOD# XSURV]F]HQLD# 3Q bm m= = . # =JRGQLH

]#SRZ\*V]\PL# ]DáR*HQLDPL# L# ZSURZDG]RQ\PL# R]QDF]HQLDPL/# + ,9D5 S # GOD# SRUWIHOD# PR*QD

SU]HGVWDZLü#Z#SRVWDFL=

+ , + ,
7 7

Q Q Q9D5 S Z Z Z Z Sb b b
Ê ˆ ¨Á ˜
Á ˜Ë ¯

= S + S F +44:,

JG]LH# Q bS , S #PDM%#QD#SU]HN%WQHM#RGSRZLHGQLR# 5

Qs #L# 5

bs /#D#SR]D#SU]HN%WQ%#]Z\NáH#NRZDULDQFMH

PL*G]\# ]ZURWDPL# ]# SRV]F]HJyOQ\FK# F]\QQLNyZ# U\]\ND/# +4 , + ,L L [ L L LZ S Ub w d, ,= - /

D# + ,Q L L [ L L LZ S Uw d, ,= /#SU]\#F]\P#
Lw #R]QDF]D#XG]LDá#L0WHJR#F]\QQLND#U\]\ND#Z#SRUWIHOX/#D# + ,L Ud #0

SRFKRGQ%#IXQNFML#Z\FHQLDM%FHM#Z]JO*GHP#L0WHJR#F]\QQLND#U\]\ND1

=JRGQLH#]#SRZ\*V]\P#PRGHOHP#PR*QD# UyZQLH*#SU]HSURZDG]Dü#HVW\PDFM*#9D5# ]D

SRPRF%#PHWRG\#V\PXODF\MQHM1

;14151#5R]NáDG#*('

3RZ\*V]\# SDUDJUDI# VWDQRZL# VLOQ\# DUJXPHQW# SU]HFLZNR# SRVáXJLZDQLX# VL*# UR]NáDGHP

QRUPDOQ\P#GOD#SURJQR]RZDQLD#9D51#3R#SLHUZV]H/#VWRSQLRZR# WUDFL#QD#VLOH#DUJXPHQW#SURVWRW\

REOLF]HQLRZHM#]ZL%]DQHM#]#UR]NáDGHP#QRUPDOQ\P1#&R#SUDZGD/#]D#FHQ*#SDUX#]DáR*H4#XGDáR#VL*

XUDWRZDü#SURVW%# IRUP*# NR4FRZ%/# W\P#QLHPQLHM#REOLF]DQLH#SDUDPHWUyZ#PRGHOX# QLH# QDOH*\# GR

áDWZ\FK1#:#UDPDFK#5LVN0HWULFV 70
#ZDUWR>FL# 5

[Sbs , #L# bm #V%#REOLF]DQH#MHG\QLH#UD]#QD#PLHVL%F/

D# ZH# Z]RU]H# +4,# ]DPLDVW# 5

Qs # SRGVWDZLD# VL*# NDONXORZDQH# G]LHQQLH# 5s , # ]JRGQLH# ]# RSLVHP

Z#UR]G]LDOH# ;1# 3R# GUXJLH/# QDZHW# ]D# FHQ*# ZSURZDG]DQ\FK# NRPSOLNDFML/# QDGDO# QLH# XGDMH# VL*

]EXGRZDü#Z#SHáQL#SRSUDZQHJR#PRGHOX#U]HF]\ZLVWR>FL/#R#F]\P#>ZLDGF]\#U\V1#<1
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5\V1#431#5R]NáDG#*('#GOD# 4 4 8n n= , = . #L# 5n = 1#5R]NáDG#*('#GOD# 4 4 8n n= , = . #L# 5n =
+RGSRZLHGQLR#OLQLD#F]DUQD/#F]HUZRQD#L#QLHELHVND,

5\V1#441#2JRQ\#UR]NáDGX#QRUPDOQHJR#L#*('#GOD# 4n =

:\GDMH#VL*#]DWHP#X]DVDGQLRQH/#SR]RVWDM%F#Z#NU*JX#PRGHOL#SDUDPHWU\F]Q\FK/#RGHM0

>FLH#RG# UR]NáDGX#QRUPDOQHJR#QD# U]HF]#EDUG]LHM#HODVW\F]Q\FK# IXQNFML#J*VWR>FL1#-DNR#SRGVWDZ*

GOD# UR]V]HU]HQLD#PRGHOX/#SU]\M*WR#Z#5LVN0HWULFV 70
# W]Z1#XRJyOQLRQ\# UR]NáDG#Eá*GyZ# +DQJ1

*HQHUDOL]HG#(UURU#'LVWULEXWLRQ#0#*(',1#-HJR#IXQNFMD#J*VWR>FL#MHVW#GDQD#SU]H]=
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<1#:HU\ILNDFMD#L#RFHQD#PRGHOL1

-DN#]RVWDáR#WR#SU]HGVWDZLRQH/#LVWQLHMH#ZLHOH#PR*OLZR>FL#VSHF\ILNDFML#PRGHOX#9D51#7\P

LVWRWQLHMV]%#NZHVWL%#VWDMH#VL*#ZHU\ILNDFMD#MDNR>FL#SURJQR]#9D55;
1#:#OLWHUDWXU]H#SRGDZDQ\FK#MHVW

ZLHOH# VSRVREyZ# RFHQ\# RWU]\P\ZDQ\FK# Z\QLNyZ1# 7\P# QLHPQLHM# RND]XMH# VL*/# *H# áDWZLHM# MHVW

VIRUPXáRZDü#PRGHO/#QL*#QDVW*SQLH#VSUDZG]Lü#MHJR#QLH]DZRGQR>ü1#3UREOHPHP#MHVW#IDNW/#*H#WHVW\

VWDW\VW\F]QH# Z\PDJDM%# GDQ\FK/# D# GOD# +3 <<,9D5 . # URF]QLH# QDOH*\# SU]HZLG\ZDü# MHG\QLH# 506

REVHUZDFMH#]ZURWyZ#ZL*NV]\FK#RG#9D51#7DN#ZL*F# WHVW\#9D5#E*G%#PLDá\#QLHZLHON%#PRF#+]GRO0

QR>ü#GR#RGU]XFDQLD#IDáV]\Z\FK#KLSRWH],1

1DWXUDOQ%#PLDU%# MHVW#RGVHWHN#RNUHVyZ/#Z#NWyU\FK#VWUDW\#SU]HNURF]\á\#SURJQR]RZDQ\

9D51# ,# WDN# %,6# XVWDOLá# WU]\# VWUHI\# MDNR>FL# GOD# +3 <<,9D5 . /# ED]XM%F# QD# OLF]ELH# SU]HNURF]H4

40GQLRZHJR# +3 <<,9D5 . #REVHUZRZDQHM#Z#FL%JX#RVWDWQLFK#583#GQL1#7DEOLFD#:#SU]HGVWDZLD#]DU\V

WHJR#V\VWHPX#ZHU\ILNDFML1# 4 a- #Z\]QDF]D#SUDZGRSRGRELH4VWZR/#*H#SUDZLGáRZR#Z\VSHF\ILNR0
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PR*QD# Z\]QDF]\ü/# NRU]\VWDM%F# ]# IDNWX/# *H# Z# SU]\SDGNX# SUDZLGáRZR# Z\VSHF\ILNRZDQHJR

PRGHOX/# REVHUZRZDQD# F]*VWR>ü# QDUXV]H4# PD# UR]NáDG# GZXPLDQRZ\# + 4 ,% Q S, - /# JG]LH# Q

R]QDF]D#OLF]E*#REVHUZDFML/# S #MHVW#SR]LRPHP#LVWRWQR>FL#GOD#9D51

2F]\ZL>FLH/#VWUHI\#Z\]QDF]RQH#SU]H]#%,6#]RVWDá\#XVWDORQH#DG#KRF#L#QDMSUDZGRSRGRE0

QLHM#QLH#V%#RSW\PDOQ\P#V\VWHPHP#NRQWUROL# MDNR>FL1#3R#SLHUZV]H# MHVW#G\VNXV\MQH/#F]\#V\VWHP/

Z#NWyU\P# EDQN# ]# MDN# QDMEDUG]LHM# SUDZLGáRZR# Z\VSHF\ILNRZDQ\P# PRGHOHP# SRGOHJD# NDU]H/

>UHGQLR#ELRU%F/#UD]#QD#43#ODW/#MHVW#VSUDZLHGOLZ\1#3R#GUXJLH/#SRZ\*V]\#WHVW#PD#RJUDQLF]RQ%#PRF/

FR# MHVW# Z\QLNLHP# ]DUyZQR# SU]\M*FLD# Z\VRNLHJR# S /# MDN# L# UR]SDWU\ZDQLD# W\ONR# 583# RVWDWQLFK

REVHUZDFML1# 3U]\NáDGRZR/# Z# SU]\SDGNX# PRGHOX# Z\VSHF\ILNRZDQHJR# GOD# 3 <:S = . #
5<EDQN

]#SUDZGRSRGRELH4VWZHP# 45/;(# ]RVWDQLH# ]DOLF]RQ\# GR# VWUHI\# ]LHORQHM1# /HSV]H# Z\QLNL# PR*H

SU]\QLH>ü#REQL*HQLH# S # OXE#Z\GáX*HQLH#RNUHVX#ZHU\ILNDFML1#-RULRQ# >66@# UR]ZD*D#ZSá\Z#]PLDQ\

SR]LRPX#XIQR>FL#GOD#9D5#+ S ,#]#3/<<#QD#3/<81#7DNLH#]PQLHMV]HQLH# S #SR]ZDOD#QD#]ZL*NV]HQLH

PRF\#WHVWX#R#8/7(/#SU]\#MHGQRF]HVQ\P#Z]UR>FLH#SUDZGRSRGRELH4VWZD#Eá*GX#,#URG]DMX#R#4/:(1

############################################################
5;
#:#*DUJRQLH#]DU]%G]DM%F\FK#U\]\NLHP#SURFHGXU\#ZHU\ILNDFML#PRGHOX#9D5#RNUH>OD#VL*#MDNR#EDFNWHVWLQJ1

5<
#&R#RGSRZLDGD#+SU]\#]DáR*HQLX#QRUPDOQHJR#UR]NáDGX#VWUDW,#REQL*HQLX#Z\PDJDQHJR#NDSLWDáX#R#RN1#58(1
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Weryfikacja i ocena modeli

èród∏o: [6], str.15.

Strefa Liczba przekroczeƒ Zwi´kszenie mno˝nika αα

Zielona

0 0 8,11%

1 0 28,59%

2 0 54,32%

3 0 75,81%

4 0 89,22%

˚ó∏ta

5 0.4 95,88%

6 0.5 98,63%

7 0.65 99,60%

8 0.75 99,89%

9 0.85 99,97%

Czerwona 10 i wi´cej 1 99,99%

Strefa Liczba przekroczeƒ Zwi´kszenie mno˝nika αα
Tablica 7. Definicja stref jakoÊci modelu VaR
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MHG\QLH#GOD# 3 <S = . #]PRG\ILNRZDQD#PHWRGD#0RQWH#&DUOR#QLH#RND]DáD#VL*#QDMOHSV]D1#3U]HZDJD

WHM#PHWRG\#Z]UDVWDáD#Z#PLDU*#Z]URVWX# S. #'OD# 3 <<S = . #L# 3 <:8S = . #MHG\QLH#WR#SRGHM>FLH#GDáR

Z\QLNL# Z#SU]HG]LDOH# XIQR>FL# Z\]QDF]RQ\P# QD# SRGVWDZLH# UR]NáDGX# GZXPLDQRZHJR

+4;69 4 ,% S, - 1

+HQGULFNV# >5<@#GRNRQDá#RFHQ\#45#PRGHOL#9D5/# WM1#PHWRG\#+6# +GOD# W# #458/#583/#833

L#4583# GQL,/#PHWRGRORJLL#5LVN0HWULFV 70
# + l #  # 31<7/# 31<:# L# 31<<,# L# ]Z\NáHM#PHWRG\#ZDULDQFML0

NRZDULDQFML# +GOD# W#  # 83/# 458/# 583/# 833# L# 4583# GQL,1# (NVSHU\PHQW# SU]HSURZDG]RQR# QD# 4333

ORVRZR#VNRQVWUXRZDQ\FK#SRUWIHODFK/#REHMPXM%F\FK#OLQLRZH#SR]\FMH#Z#R>PLX#ZDOXWDFK1#']LHQQH

ZDUWR>FL# NXUVyZ#ZDOXW# +Z#86',# REHMPRZDá\# RNUHV# RG# 41,14<:;# GR# 4;1,14<<8/# F]\OL#Z# VXPLH

7588# GQL/# ]#F]HJR# SRF]%WNRZH# 4583# GQL# ]DUH]HUZRZDQR# QD# SRWU]HE\# SRF]%WNRZHM# SURJQR]\

9D51#'RNRQDQR#RFHQ\# +3 <8,9D5 . # L# +3 <<,9D5 . #QD#SRGVWDZLH#<#NU\WHULyZ1#.U\WHULD# WH# WUXGQR

X]QDü# ]D# VWDQGDUGRZH# SRGHM>FLH# GR# ZHU\ILNDFML# PRGHOyZ# 9D5/# GODWHJR# QLH# ]RVWDá\# RQH

Z#ZL*NV]R>FL# RSLVDQH# Z#SRSU]HGQLP# SRGUR]G]LDOH1# 7\P# QLHPQLHM# PR*QD# QD# LFK# SRGVWDZLH

Z\FL%JQ%ü#V]HUHJ#LQWHUHVXM%F\FK#ZQLRVNyZ1

3LHUZV]H# NU\WHULXP#PLHU]\áR# RGFK\OHQLD# SU]HFL*WQ\FK#ZDUWR>FL#9D5# RG# >UHGQLHM# GOD

ZV]\VWNLFK#PHWRG1#=DUyZQR#GOD# 3 <8S = . , #MDN#L# 3 <<S = . #>UHGQLD#ZDUWR>ü#SURJQR]#UR>QLH#ZUD]

]#Z\GáX*HQLHP#]DNUHVX#XZ]JO*GQLDQ\FK#GDQ\FK1#0DNV\PDOQD#Uy*QLFD#X>UHGQLRQHJR#SR#F]DVLH

9D5#PL*G]\#SRV]F]HJyOQ\PL#PHWRGDPL#Z\QLRVáD#<(#+MHVW#WR#ZDUWR>ü#SU]HFL*WQD#GOD#ZV]\VWNLFK

4333# SRUWIHOL,1# -HGQDN# GOD# 3 <<S = . # WD# Uy*QLFD# Z]URVáD# GR# 53(1# 1DMZ\*V]H# RFHQ\# GDZDá

4583+3 <<,+69D5 ; . /#D#QDMQL*V]H# 3 <7 +3 <<,509D5 ; . . 1

'UXJLH#NU\WHULXP#PLHU]\áR#RGFK\OHQLH#VWDQGDUGRZH#SRV]F]HJyOQ\FK#PHWRG#Z]JO*GHP

>UHGQLHM#SR#PHWRGDFK#SURJQR]\#GOD#GDQHJR#PRPHQWX1#:DUWR>FL#RVF\ORZDá\#RG#3139#GR#314;#GOD

3 <8S = . # L#RG# 313<#GR# 3155#GOD# 3 <<S = . 1# ,QQ\PL#VáRZ\/# Uy*QLFH#Z#RFHQLH#9D5#GOD# Uy*Q\FK

PHWRG#L#RNUH>ORQHJR#GQLD#U]*GX#63#0#83(#QLH#V%#]MDZLVNLHP#QLH]Z\Ná\P1

7U]HFLH#NU\WHULXP#EDGDáR#]PLHQQR>ü#SURJQR]#9D5#Z#F]DVLH#GOD#SRV]F]HJyOQ\FK#PH0

WRG1#2JyOQLH#Z\QLNL#ZVND]XM%#QD#VSDGHN#]PLHQQR>FL#]#Z\GáX*DQLHP#VL*#RNUHVX#GDQ\FK#X*\W\FK

GOD#SRWU]HE#NDONXODFML1#1DMZL*NV]%#]PLHQQR>ü#Z\ND]\ZDáD#PHWRGD#50/#QDMPQLHMV]%#0#ZDULDQFML0

NRZDULDQFML1

&]ZDUWH# NU\WHULXP# RFHQLDáR# EH]ZDUXQNRZ%# QLHREFL%*RQR>ü# SURJQR]1#'OD# 3 <8S = .

ZV]\VWNLH#PHWRG\#Z\ND]\ZDá\#QLHREFL%*RQR>ü/#JG\*#SURJQR]\#SRNU\ZDá\#RG#<717(#GR#<817(

VWUDW/# D# PDNV\PDOQ\# ]DNUHV# +Z]JO*GHP# SRV]F]HJyOQ\FK# SRUWIHOL,# Z\QRVLá# <61;(# 0# <91:(1

:\GDMH# VL*#QLHPQLHM/# *H#RNUHV# 458#GQL#Z#SU]\SDGNX#PHWRG\#+6# MHVW#QLHFR# ]D# NUyWNL1#:DUWR

UyZQLH*# ]DXZD*\ü/# *H# OHSV]H# Z\QLNL# X]\VNLZDQR# VWRVXM%F# RNUHV# GR# 458# GQL# Z# SU]\SDGNX

PHWRG\#ZDULDQFML0NRZDULDQFML# L# 3 <7l = . # OXE# 3 <:. #GOD#PHWRG\#501# ,QDF]HM#Z\JO%GD#V\WXDFMD
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GOD# 3 <<S = . 1#-HG\QLH# 4583+3 <<,+69D5 ; . #]DSHZQLDá#ZáD>FLZH#EH]ZDUXQNRZH#SURJQR]\1#3R]R0

VWDáH#PHWRG\#GDZDá\#]D#QLVNLH#ZDUWR>FL#9D51#0HWRG\#50# L#ZDULDQFML0NRZDULDQFML#PLH>FLá\#VL*

Z#]DNUHVLH# RG# <;15(# GR# <;18(/# D#+6# GOD# NUyWV]\FK# RNUHVyZ# 0# RG# <;16(# GR# <;1;(1# 7\P

QLHPQLHM# REFL%*HQLH# PDODáR# ]#Z\GáX*DQLHP# ]DNUHVX# XZ]JO*GQLDQ\FK# GDQ\FK1# 0HWRGD# +6

FKDUDNWHU\]RZDáD# VL*# UyZQLH*# PQLHMV]%# ]PLHQQR>FL%# Z\QLNyZ# GOD# Uy*Q\FK# SRUWIHOL1# :DUWR

]DXZD*\ü/#*H#FKRFLD*#SR]RUQLH#QLHGX*H/#REFL%*HQLH# WDNLH#R]QDF]D#QLHGRV]DFRZDQLH#R# 53#GR

;3(#F]*VWR>FL#Z\VW*SRZDQLH#VWUDW#ZL*NV]\FK#RG#9D51

3L%WH#NU\WHULXP#PLHU]\áR#>UHGQL#VWRVXQHN#SURJQR]RZDQHJR#9D5#GR#9D5#QLH]E*GQHJR

GOD#RVL%JQL*FLD#QLHREFL%*RQR>FL#SURJQR]1# ,QQ\PL#VáRZ\/# MHVW# WR#ZLHONR>FL#NRUHNW\# MDN%#QDOH*\

ZSURZDG]Lü/#DE\#RVL%JQ%ü#QLHREFL%*RQR>ü1#'OD# 3 <8S = . #PQR*QLN#ZDKDá#VL*#Z#JUDQLFDFK#31<:

0#41371#'OD# 3 <<S = . #SU]HG]LDá#Z\QRVLá#4#0#41481

-DNR# V]yVWH# NU\WHULXP# REOLF]RQR# SU]HFL*WQ\# VWRVXQHN#ZLHONR>FL# QDUXV]HQLD#9D5# GR

SURJQR]RZDQHJR#9D51#=UHGQLR#ELRU%F#UHODFMD#Z\QRVLáD#416#0#417/#QLH]DOH*QLH#RG#SR]LRPX#S1#'OD

SRUyZQDQLD/#]JRGQLH#]#]DáR*HQLHP#R#QRUPDOQR>FL# ]ZURWyZ/# VWRVXQHN#SRZLQLHQ#Z\QRVLü# 4158

GOD# 3 <8S = . # L#RN1# 4148#GOD# 3 <<S = . 1#6WDQRZL# WR# MHV]F]H# MHGHQ#GRZyG#QD# LVWQLHQLH#JUXE\FK

RJRQyZ#GOD#GDQ\FK#ILQDQVRZ\FK1

.ROHMQH/#VLyGPH#NU\WHULXP# MHVW#]EOL*RQH#GR#SRSU]HGQLHJR1#=DPLDVW#>UHGQLHM#]EDGDQR

MHGQDN#PDNVLPXP# REOLF]DQHM# UHODFML1#'OD# 3 <8S = . # X]\VNDQR#Z\QLNL# +>UHGQLH# SR#ZV]\VWNLFK

SRUWIHODFK,# Z# JUDQLFDFK# 61807/# W\P# QLHPQLHM# Z# ]DOH*QR>FL# RG# SRUWIHOD/# ZDUWR>FL# RVF\ORZDá\

SRPL*G]\#518#L#91

'OD# 3 <<S = . #X]\VNDQR#RGSRZLHGQLR#518#0#51;#L#41:8#0#71#:#VSRVyE#RF]\ZLVW\/#RWU]\0

PDQH#ZLHONR>FL#]DOH*%#RG#UR]SDWU\ZDQHJR#RNUHVX#+WXWDM#0#45#ODW,1

ÏVP\P#NU\WHULXP#E\áD#NRUHODFMD#SRPL*G]\#9D5/#D#DEVROXWQ\PL#]ZURWDPL#]#F]\QQLND

U\]\ND1#6WDQRZL#WR#RGSRZLHG(#QD#S\WDQLH/#QD#LOH#9D5#UHDJXMH#QD#ÄSUDZG]LZH´#]PLDQ\#Z#U\]\NX

SRUWIHOD1#.RUHODFMD#PDODáD#ZUD]#]#Z\GáX*DQLHP#VL*#]DNUHVX#GDQ\FK#GR#HVW\PDFML1#1DMZ\*V]%

NRUHODFM*#RGQRWRZDQR#Z#SU]\SDGNX#PHWRG\#50/#SR]RVWDáH#PHWRG\#GDZDá\#]EOL*RQH# UH]XOWDW\1

'OD# RNUHVX# SRZ\*HM# 583# GQL/# NRUHODFMH# GOD#PHWRG\#+6# L#ZDULDQFML0NRZDULDQFML# E\á\# ]QLNRPH

+?3138,1

2VWDWQLH#NU\WHULXP#PLHU]\áR#RGFK\OHQLD#SU]HFL*WQ\FK#ZDUWR>FL#9D5/#SR#GRNRQDQLX#NR0

UHNW\# ZVSyáF]\QQLNLHP# REOLF]RQ\P# GOD# SRWU]HE# NU\WHULXP# QU# 8/# RG# >UHGQLHM# GOD# ZV]\VWNLFK

+VNRU\JRZDQ\FK,# PHWRG1# ,QQ\PL# VáRZ\/# EDGDQR# Uy*QLF*# GOD# QLHREFL%*RQ\FK# SURJQR]# SU]\

]DVWRVRZDQLX# Uy*Q\FK#PHWRG1#3R]ZDOD# WR# VWZLHUG]Lü/# NWyUD#PHWRGD/#RGSRZLHGQLR# ÄZ\NDOLEUR0

ZDQD´/#GDMH#QDMQL*V]H#>UHGQLH#SURJQR]\#9D51#*HQHUDOQLH#QDMOHSV]D#RND]DáD#VL*#PHWRGD#50/

NWyUD# GDZDáD# SURJQR]\# +>UHGQLR# SR# SRUWIHODFK,# GR# :(# QL*V]H1# 2F]\ZL>FLH/# Z\NDOLEURZDQLD

Z#UR]ZD*DQ\P#SU]\SDGNX#GRNRQDQR#H[#SRVW/#FR#QLH#MHVW#PR*OLZH#Z#U]HF]\ZLVWR>FL1

&DUGHQDV# HW# DO1# ><@# SRGDMH# ZSá\Z# RSLVDQ\FK# SU]H]# QLFK# WHFKQLN# +RSLVDQ\FK

Z#UR]G]1#916,# QD# VNUyFHQLH# F]DVX# REOLF]H4#PHWRG%#0&1# 3RUWIHO# VNáDGDá# VL*# ]# 833# RWZDUW\FK

SR]\FML#Z#57#ZDOXWDFK/#73(#MHJR#ZDUWR>FL#VWDQRZLá\#RSFMH#+Z#W\P#HJ]RW\F]QH,/#Z#VXPLH#ZSá\Z
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QD# MHJR# ZDUWR>ü# PLDáR# 433# F]\QQLNyZ# U\]\ND1# .ODV\F]QH# SRGHM>FLH# 0&/# SU]\# ]DáR*RQ\P

RGFK\OHQLX#VWDQGDUGRZ\P#HVW\PDWRUD#9D5#Z\QRV]%F\P#8(/#]DM*áR#438#PLQXW\#F]DVX#REOLF]H0

QLRZHJR1#=DVWRVRZDQLH# WHFKQLNL#]PLHQQHM#NRQWUROXM%FHM# L#REFL*FLD#3)/#G\VWU\EXDQW\#SR]ZROLáR

QD#VNUyFHQLH# F]DVX#GR# 46#PLQXW/#D#ZL*F#SU]HV]áR#R>PLRNURWQLH1#'OD#RGFK\OHQLD# 6(/# Uy*QLFD

F]DVRZD#Z]URVáD#GR#SRQDG#44#UD]\1

)U\H# >57@#SU]HWHVWRZDá# OLQLRZ%# LQWHUSRODFM*#Z#PHWRG]LH#0&# +SRW1# UR]G]1#916,#QD#SRUW0

IHOX#]áR*RQ\P#]#Z\VWDZLRQ\FK#RSFML#NXSQD#QD#6#PLHVL*F]Q%#VWRS*#SURFHQWRZ%#L#RSFML#VSU]HGD*\

QD# 630OHWQLH# REOLJDFMH/# ]# WHUPLQDPL# Z\NXSX# 4# W\G]LH41# 7DNL# SRUWIHO# FKDUDNWHU\]XMH# VL*# GX*%

]PLHQQR>FL%#ZDUWR>FL#RUD]#ZVSyáF]\QQLNyZ#GHOWD# L#JDPPD1#8]\VNDQH#Z\QLNL# +GOD# Uy*Q\FK#S,

>UHGQLR#SU]HFHQLDá\#U\]\NR#R#4:(#+Z#VWRVXQNX#GR#SHáQHM#PHWRG\#0&,1#7\P#QLHPQLHM#GOD#PQLHM

ZUD*OLZ\FK#SRUWIHOL# L# LQQ\FK#VNRNyZ#VLDWNL#+Z# WH>FLH#VNRN#Z\QRVLá# MHGQR#RGFK\OHQLH#VWDQGDUGR0

ZH,/#Z\QLNL#SRZLQQ\#E\ü#GX*R#OHSV]H1
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431#3URFHGXU\#NRPSOHPHQWDUQH#L#DOWHUQD0
W\ZQD#PLDUD#U\]\ND1

=DMPLMP\#VL*#QDMSLHUZ#NRQFHSFM%#VFHQDULXV]\#DZDU\MQ\FK64
1#-DN#VDPD#QD]ZD#VXJH0

UXMH/# LVWRWD# WHM# PHWRG\# SROHJD# QD# WZRU]HQLX# L# V\PXORZDQLX# VNXWNyZ# SHZQ\FK# PR*OLZ\FK/

NU\]\VRZ\FK#V\WXDFML# U\QNRZ\FK/#Z#NRQWHN>FLH#SRVLDGDQHJR#SRUWIHOD1#-HVW# WR#>URGHN#NRPSOH0

PHQWDUQ\#Z#VWRVXQNX#GR#9DOXH#DW#5LVN1#0R*QD#X]QDü/#*H#9D5#RNUH>OD#SUyJ#PDNV\PDOQ\FK/

]Z\Ná\FK#VWUDW#U\QNRZ\FK#RUD]#QLH]E*GQH#UH]HUZ\#NDSLWDáRZH#]ZL%]DQH#]#U\]\NLHP#U\QNRZ\P1

1D# SRGVWDZLH# 9D5# QLH# SRWUDILP\# MHGQDN# SRZLHG]LHü# QLF]HJR# QD# WHPDW# UR]PLDUX# L# HIHNWyZ

SU]HNURF]H4# WHJR# Z\OLF]RQHJR# SURJX1# 6WUHVV# WHVWLQJ# MHVW# SURVW\P# >URGNLHP# GR# RFHQ\# VNDOL

L#VNXWNyZ# RZ\FK# HNVWUHPDOQ\FK/# DQRUPDOQ\FK# L# QLHUHJXODUQLH#Z\VW*SXM%F\FK# ]GDU]H4# U\QNR0

Z\FK/#NWyUH#PRJ%#Z\PDJDü#]DDQJD*RZDQLD# LQQ\FK#QL*#ZVSRPQLDQ\#NDSLWDá#UH]HUZRZ\#(UyGHá

ILQDQVRZDQLD1#=#GUXJLHM#VWURQ\#VFHQDULXV]H#DZDU\MQH#V%#]DEH]SLHF]HQLHP#SU]HG#]DZRGQR>FL%

]DáR*H4/#OH*%F\FK#X#SRGVWDZ#VNXWHF]QR>FL#ND*GHJR#]#PRGHOL#9D5#+SRU1#>76@,1

3U]HGH#ZV]\VWNLP/#Z#ND*G\P#PRGHOX#]DNáDGD#VL*#SHZQ%#VWDáR>ü/#E%G(#SRZWDU]DOQR>ü

ZDUXQNyZ# U\QNRZ\FK#Z#RNUH>ORQ\P#SU]HG]LDOH# F]DVRZ\P1# ,QQ\PL# VáRZ\/# W\ONR# MH>OL#SU]\V]áH

UXFK\#FHQ#E*G%#]EOL*RQH#GR#W\FK#REVHUZRZDQ\FK#Z#SU]HV]áR>FL/#PRGHOH#WH#E*G%#GDZDü#GREUH

UH]XOWDW\1# =GDU]DM%# VL*# MHGQDN# ]DáDPDQLD# Z# ZDUXQNDFK# U\QNRZ\FK/# ]ZL%]DQH# SU]\NáDGRZR

]#ZRMQDPL/# NDWDVWURIDPL# HNRORJLF]Q\PL/# DWDNDPL# VSHNXODQWyZ# HWF1# 6%# WR# ZáD>QLH# V\WXDFMH

DZDU\MQH/#NWyUH#PRJ%#E\ü#RGGDQH#Z#RJUDQLF]RQ\P#VWRSQLX#SU]H]#PHWRG\#9D51#&HOHP#VFHQD0

ULXV]\#DZDU\MQ\FK#MHVW#]EDGDQLH#VNXWNyZ#WDNLFK#]DáDPD41#:#SU]\SDGNX#WHM#PHWRG\#QLH#RNUH>OD

VL*#SUDZGRSRGRELH4VWZ#]DM>FLD#Uy*Q\FK#NU\]\VRZ\FK#V\WXDFML/#W\P#QLHPQLHM#VWRVRZDQH#VFHQD0

ULXV]H#PXV]%#E\ü#Z#MDNL>#VSRVyE#X]DVDGQLRQH/#D#ZL*F#SUDZGRSRGREQH1

$QDOL]D#VFHQDULXV]\#DZDU\MQ\FK#QLH#VáX*\#RNUH>ODQLX#SUDZGRSRGRELH4VWZ#]DM>ü#ZLHO0

NLFK#VWUDW1#-HM#FHOHP# MHVW# MHG\QLH#]EDGDQLH#RJyOQHM#]GROQR>FL#SU]HWUZDQLD#SU]H]#GDQ\#SRGPLRW

JUDQLF]Q\FK# REFL%*H4# RUD]# RNUH>OHQLX/#Z]JO*GQLH# RSUDFRZDQLX/#PR*OLZR>FL# SU]HFLZG]LDáDQLD

QDMEDUG]LHM#QHJDW\ZQ\P#]GDU]HQLRP#U\QNRZ\P1

8]DVDGQLHQLHP# ]DVDGQR>FL# VWRVRZDQLD# VWUHVV# WHVWLQJX# QLHFK# E*G]LH# SU]\NáDG# F\WR0

ZDQ\#Z# >76@1#:# VW\F]QLX# 4<<;# URNX# NRUHD4VNL# GRP# LQZHVW\F\MQ\#6.#6HFXULWLHV#&R1# SRQLyVá

VWUDW\#Z#Z\VRNR>FL#4;<#POQ#86'#]ZL%]DQH#]#WUDQVDNFM%#VZDS/#]DZDUW%#Z#VW\F]QLX#4<<:#URNX/

R#RNUHVLH#GR#Z\JD>QL*FLD#4#URN1#)RUPXáD#Z\SáDW\#]ZL%]DQD#]H#VZDSHP#E\áD#QDVW*SXM%FD=

3 3 4 5 3

5 5 5

6
8 4 PD[ 3 PD[ 3 4 3 <:

% 5 5 5 -
1

% 5 -

È ˘Ê ˆ Ê ˆ Ê ˆ- -- + , + , - - . ,Í ˙Á ˜ Á ˜ Á ˜
Í ˙Ë ¯ Ë ¯ Ë ¯Î ˚

+45<,

JG]LH# 1 # 86= #POQ#86'#R]QDF]D#VXP*#WUDQVDNFML/# 3 5+ ,% % /# 3 5+ ,5 5 /# 3 5+ ,- - #R]QDF]DM%#NXUV\

86'#RGSRZLHGQLR#Z# WDMODQG]NLHM#EDKWD/# LQGRQH]\MVNLHM# UXSLL# L# MHQDFK# MDSR4VNLFK# QD# SRF]%WNX

+NR4FX,#WUDQVDNFML/#D# 45 #MHVW#NXUVHP#86'#Z#UXSLL#SR#V]H>FLX#PLHVL%FDFK#RG#]DZDUFLD#XPRZ\1

############################################################
64
#$QJ1#VWUHVV#WHVWLQJ1
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*G\E\# NXUV\# SR]RVWDZDá\# VWDáH# Z# RNUHVLH# XPRZ\/# 6.# 6HFXULWLHV# RWU]\PDáE\

86 3 36 4 8<◊ . = . #POQ#86' . #1HJDW\ZQH#VNXWNL#GOD# WHM# ILUP\#PLDá\=#GHSUHFMDFMD# UXSLL# + 5 3 ,5 5>

L#EDKWD# + 5 3 ,% %> # OXE# DSUHFMDFMD# MHQD# + 5 3- -< ,#Z]JO*GHP# GRODUD1#'HF\]MD# ]DZDUFLD# XPRZ\

RSDUWD#E\áD#QD#DQDOL]LH#GDQ\FK#KLVWRU\F]Q\FK1#5RF]QH#]PLHQQR>FL#NXUVX#Z\QRVLá\#4156(/#5/5(

L#91;;(#RGSRZLHGQLR#GOD#EDKWD/#UXSLL#L#MHQD1#.U\]\V#D]MDW\FNL#VSRZRGRZDá/#*H#ZDOXW\#WH#VWUDFLá\

GR# GRODUD# RGSRZLHGQLR# 841;(/# ::1<(# L# 51<(1#1LF# G]LZQHJR/# *H# +3 <<,9D5 . # GOD# WUDQVDNFML/

Z#]DOH*QR>FL#RG#]DVWRVRZDQHM#PHWRG\/#GDZDá#Z\QLNL#4504;#UD]\#QL*V]H1

-HGQDN#UR]ZD*HQLH# WU]HFK#SURVW\FK#VFHQDULXV]\/#SRGDQ\FK#Z# WDEOLF\#;# /#SR]ZROLáRE\

QD# LQQH#VSRMU]HQLH#QD#U\]\NR#]ZL%]DQH#]# WUDQVDNFM%1#2F]\ZL>FLH/#]DVDGQH# MHVW#S\WDQLH/#QD# LOH

X]DVDGQLRQH#D#SULRUL#PRJá\#VL*#Z#VW\F]QLX#4<<:#URNX#Z\GDZDü#WDNLH#VFHQDULXV]H1#1LHZ%WSOLZLH

MHGQDN#]DU]%G]DM%F\#U\]\NLHP#Z#6.#6HFXULWLHV#SRZLQQL/#MDNR#PLQLPXP#]DEH]SLHF]HQLD/#RNUH>OLü

PR*OLZR>ü#]DDEVRUERZDQLD#WDNLFK#VWUDW# L#VWZRU]\ü#SODQ\#DZDU\MQH#SR]ZDODM%FH#SU]HFLZG]LDáDü

VNXWNRP#SU]HGVWDZLRQ\FK#VFHQDULXV]\1

7DEOLFD#;1#6WUDW\#GOD#WU]HFK#VFHQDULXV]\#DZDU\MQ\FK

1LH#PD#SRZV]HFKQLH#SU]\M*WHJR#VWDQGDUGX#SU]HSURZDG]DQLD#SURFHGXU\#VWUHVV#WHVWLQ0

JX/# D# RUJDQ\# QDG]RUX# GRSXV]F]DM%# HODVW\F]QR>ü# Z# IRUPXáRZDQLX# VFHQDULXV]\# DZDU\MQ\FK1

7\P#QLHPQLHM#VWRVRZDQLH#VWDQGDUGRZ\FK#VFHQDULXV]\#QLHZ%WSOLZLH#XáDWZLD#SRUyZQDQLH#HNVSR0

]\FML/# ]DUyZQR# Z# F]DVLH/# MDN# L#PL*G]\# SRGPLRWDPL1# 7DNLH# XMHGQROLFRQH# VFHQDULXV]H# ]RVWDá\

SU]\NáDGRZR#VIRUPXáRZDQH#SU]H]#'HULYDWLYHV#3ROLF\#*URXS#+'3*,1#'RW\F]%#RQH#Z\PLHQLRQ\FK

G]LHZL*FLX# W]Z1#]DVDGQLF]\FK# F]\QQLNyZ# U\]\ND651# 6WDQGDUGRZH# VFHQDULXV]H# XZ]JO*GQLDM%

P1LQ1# 43(# ]PLDQ*# LQGHNVyZ#DNFML/# 53(#Z]URVW# ]PLHQQR>FL# LQGHNVyZ#DNFML/# NXUVyZ#Z\PLDQ\

L#60PLHVL*F]QHM# VWRS\# SURFHQWRZHM/# UyZQROHJOH# SU]HVXQL*FLH# NU]\ZHM# GRFKRGRZR>FL# R# 433

SXQNWyZ#ED]RZ\FK# L# ]PLDQ*# NXUVyZ#R# 9(# +JáyZQH#ZDOXW\,# OXE# 53(# +SR]RVWDáH#ZDOXW\,1#'R0

NáDGQLHMV]\#RSLV#PR*QD#]QDOH(ü#Z#>76@1

1DWXUDOQ\P# (UyGáHP# VFHQDULXV]\# DZDU\MQ\FK# V%# GDQH# KLVWRU\F]QH# +SRU1# UR]G]1# 8,1

2F]\ZL>FLH/#ND*GD#PHWRGD#NDONXODFML#9D5#UyZQLH*#ED]XMH/#Z#PQLHMV]\P#OXE#ZL*NV]\P#VWRSQLX/

QD# GDQ\FK# KLVWRU\F]Q\FK1# 5y*QLFD# SROHJD# QD# W\P/# *H# SU]\# VWUHVV# WHVWLQJX# XZ]JO*GQLD# VL*

GáX*V]H#V]HUHJL#F]DVRZH# L#Z\ELHUD#HNVWUHPDOQH#ZDUXQNL# U\QNRZH1#'OD#XZ]JO*GQLHQLD#NZHVWLL

Sá\QQR>FL/#PR*QD#]DVWRVRZDü#Z\GáX*RQ\#RNUHV#SRVLDGDQLD#DNW\ZyZ# +QS1#]DOHFDQ\#SU]H]#%,6

RNUHV#430GQLRZ\,/#PHWRG*#RSLVDQ%#Z#UR]G]LDOH#717#OXE#NRPELQDFM*#REX#SRGHM>ü1

############################################################
65
#$QJ1#FRUH#ULVN#IDFWRUV1
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THB IDR JPY Strata

Scenariusz 1: ma∏y kryzys -15% -15% (-8%) 0% 58,0

Scenariusz 1: Êredni kryzys -30% -30% (-15%) 0% 116,3

Scenariusz 1: du˝y kryzys -50% -50% (-30%) 0% 183,9

èród∏o: [43], str.7

THB IDR JPY Strata
(mln USD)



-HGQ%# ]# SXáDSHN# SRQRZQLH# LOXVWUXMH# NU\]\V# D]MDW\FNL1#0DNV\PDOQH# ]PLDQ\#ZDUWR>FL

ZDOXW#NUDMyZ#$]ML#3RáXGQLRZR0:VFKRGQLHM/#Z\EUDQH#]#430OHWQLHJR#RNUHVX#GR#NR4FD#4<<9#URNX/

RND]Dá\# VL*# QDZHW# ;0NURWQLH#PQLHMV]H# QL*#PDNV\PDOQH# ]PLDQ\# Z# URNX# 4<<:# +>76@/# VWU1# 55,1

3U]\F]\Q%#E\áR#ZF]H>QLHMV]H/#V]WXF]QH#XWU]\P\ZDQLH#VWDELOQHJR#NXUVX#SU]H]#ZáDG]H#PRQHWDU0

QH# W\FK#SD4VWZ1# ,VWRWD#SUREOHPX#ZVND]XMH#]DUD]HP#QD# UR]ZL%]DQLH=#Z#SU]\SDGNX#F]\QQLNyZ

U\]\ND#RGJyUQLH#NRQWURORZDQ\FK#QLH#QDOH*\#RSLHUDü#VL*#EH]SR>UHGQLR#QD#GDQ\FK#KLVWRU\F]Q\FK

GRW\F]%F\FK# W\FK*H# F]\QQLNyZ# L# XZ]JO*GQLDü# PR*OLZR>ü# NU\]\VX/# F]\# WH*# ]PLDQ\# UH*LPX

U\QNRZHJR1# 0R*QD# SU]\NáDGRZR# ]DVWRVRZDü# VFHQDULXV]H# RSDUWH# QD# GDQ\FK# GRW\F]%F\FK

]EOL*RQ\FK#SRG#Z]JO*GHP#FKDUDNWHU\VW\NL/# OHF]#QLH#NRQWURORZDQ\FK#F]\QQLNyZ#U\]\ND#+NXUVyZ

ZDOXW#Z#W\P#Z\SDGNX,1

:# SU]\SDGNX# SUDZG]LZ\FK# SRUWIHOL/# NWyU\FK#ZDUWR>ü# ]DOH*\# RG# G]LHVL%WHN# OXE# VHWHN

F]\QQLNyZ# U\]\ND/#E\áRE\#Z\VRFH#QLHX]DVDGQLRQH#V\PXORZDQLH#HIHNWyZ#QDMEDUG]LHM#QHJDW\Z0

Q\FK# VFHQDULXV]\# GOD# ZV]\VWNLFK# F]\QQLNyZ# U\]\ND# MHGQRF]H>QLH1# 8]DVDGQLRQ\P# E\áRE\

QDWRPLDVW#Z\NRU]\VWDQLH#LVWQLHM%F\FK#GDQ\FK#KLVWRU\F]Q\FK#GRW\F]%F\FK#MHGQRF]HVQ\FK#]PLDQ

ZDUWR>FL#F]\QQLNyZ#U\]\ND1

,QQD# SXáDSND# SROHJD# QD# Uy*QLF\# SRPL*G]\# VFHQDULXV]DPL# DZDU\MQ\PL# D# VFHQDULX0

V]HP#QDMJRUV]HM#HZHQWXDOQR>FL661#+LVWRU\F]QH#NU\]\V\#OXE#SU]\M*WH#VWDQGDUGRZH#VFHQDULXV]H

QLH# PXV]%# ZFDOH# ]DZLHUDü# ZV]\VWNLFK# QDMJRUV]\FK/# QLHPQLHM# SUDZGRSRGREQ\FK/# ]HVWDZyZ

ZDUWR>FL# F]\QQLNyZ# U\]\ND/# Z# NRQWHN>FLH# NRQNUHWQHJR# SRUWIHOD1# $E\# WR# VRELH# X>ZLDGRPLü/

Z\VWDUF]\# UR]ZD*\ü# KLSRWHW\F]Q\# SRUWIHO# ]áR*RQ\# Z\á%F]QLH# ]# NRQWUDNWyZ# W\SX# VWUDGGOH/

Z#SU]\SDGNX# NWyUHJR#:RUVW# &DVH# 6FHQDULR# SROHJDáE\# QD# EUDNX# ]PLDQ# ZDUWR>FL# F]\QQLNyZ

U\]\ND1#3R]D# W\P/#PR*QD# VRELH#Z\REUD]Lü#Z\VW%SLHQLH# NU\]\VyZ/# UyZQLH# SUDZGRSRGREQ\FK/

MDN#WH#NWyUH#]GDU]\á\#VL*#QDSUDZG*#L#R#SRGREQHM#VNDOL/#DOH#SU]\QRV]%FH#GX*R#ZL*NV]H#VWUDW\#GOD

NRQNUHWQHJR#SRUWIHOD1

3LHUZV]D#PHWRGD#SRV]XNLZDQLD#VFHQDULXV]\#QDMJRUV]HM#HZHQWXDOQR>FL/#ZVSRPQLDQD

MX*#ZF]H>QLHM/#SROHJD#QD#EXGRZDQLX/#Z#RSDUFLX#R#ZLHG]*#HNVSHUFN%/#SHZQ\FK#X]DVDGQLRQ\FK

L#PR*OLZ\FK# VFHQDULXV]\# L# UR]ZD*DQLX# LFK# HIHNWyZ1# 3U]\NáDGHP# PR*H# E\ü# UR]SDWU\ZDQLH

VNXWNyZ#]DEyMVWZD#SUH]\GHQWD#86$/#XSá\QQLHQLD#NXUVX#ZDOXWRZHJR/# WU]*VLHQLD#]LHPL#Z#7RNLR

LWG1

'UXJD#PHWRGD#PD#FKDUDNWHU#QXPHU\F]Q\1#'HILQLXMH#VL*#ZDUXQNL#MDNLH#PXV]%#VSHáQLDü

VFHQDULXV]H# L#QDVW*SQLH#SRV]XNXMH#VL*#JOREDOQHJR#PLQLPXP#ZDUWR>FL#SRUWIHOD1#3RGDMP\#SU]\0

NáDG# PHWRG# SR]ZDODM%F\FK# QD# SU]HSURZDG]HQLH# WDNLHJR# SRVW*SRZDQLD# +GDOV]H# SU]\NáDG\

]QDMGXM%#VL*#Z#>76@,1#-DNR#ZDUXQHN#GRSXV]F]DOQR>FL#VFHQDULXV]\#PR*QD#SU]\M%ü#UHJXá*#ÄN#UD]\

SRZL*NV]RQD#HOLSVRLGD#]#PDFLHU]%#ZDULDQFML0NRZDULDQFML# S ´=

4 57
U U N

-◊ S ◊ £ , +463,

############################################################
66
#$QJ1#:RUVW#&DVH#6FHQDULR1
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JG]LH# U #R]QDF]D#ZHNWRU#]ZURWyZ#]#F]\QQLNyZ#U\]\ND1#0DFLHU]#ZDULDQFML0NRZDULDQFML# S #PR*H

E\ü#HVW\PRZDQD#]DUyZQR#QD#SRGVWDZLH#ZV]\VWNLFK#GDQ\FK/#E%G(# W\ONR#GOD#]QDF]Q\FK#]PLDQ

FHQ/#FR#SRPDJD#]áDJRG]Lü#HIHNW\#RSLVDQH#Z#UR]G]LDOH#7161

3UREOHP# ]QDOH]LHQLD#JOREDOQHJR#PLQLPXP#ZDUWR>FL# SRUWIHOD# QLH# MHVW#Z# SUDNW\FH# ]D0

JDGQLHQLHP#WU\ZLDOQ\P1#:\QLND#WR#]#UR]PLDUyZ#UR]ZD*DQHM#SU]HVWU]HQL#+UyZQHM# OLF]ELH#F]\QQL0

NyZ# U\]\ND,/# QLHOLQLRZR>FL# QDNáDGDQ\FK# ZDUXQNyZ# L# VNRPSOLNRZDQ\FK/# QLHOLQLRZ\FK# IRUPXá

Z\FHQ\# GOD# LQVWUXPHQWyZ# SRFKRGQ\FK1# 8WUXGQLD# WR# ]DVWRVRZDQLH# PHWRG# JUDGLHQWRZ\FK1

3U]\NáDGRZ\PL#DOWHUQDW\ZDPL#PRJ%#E\ü#DOJRU\WP\#JHQHW\F]QH#+SRW1#UR]G]1#:19,/#PHWRG\#0RQWH

&DUOR#L#TXDVL00RQWH#&DUOR/#ZLHORZ\PLDURZD#PHWRGD#VLPSOHNVRZD/#F]\#WH*#V\PXORZDQD#PHWRGD

Z\*DU]DQLD671

2SLV]P\#Z#VNUyFLH#RVWDWQL%#]# W\FK#PHWRG/#]EOL*RQ%#QLHFR#GR# LGHL#DOJRU\WPyZ#JHQH0

W\F]Q\FK# L# SR]ZDODM%F%# QD# ]QDOH]LHQLH# PLQLPXP# JOREDOQHJR# QDZHW# Z# RWRF]HQLX# PLQLPyZ

ORNDOQ\FK1#:DUWR>FL# F]\QQLNyZ# U\]\ND# V%# GRELHUDQH# ORVRZR/# Z# RSDUFLX# R# DNWXDOQ\# ZHNWRU

F]\QQLNyZ# U\]\ND# QU 1# =Dáy*P\/# *H# Uy*QLFD# ZDUWR>FL# IXQNFML# Z\FHQLDM%FHM# GOD# DNWXDOQHJR

L#NROHMQHJR#ZHNWRUD# U #Z\QRVL# 3D 1#-H>OL#GOD#QRZHJR#VFHQDULXV]D#SRUWIHO#PD#PQLHMV]%#ZDUWR>ü/

QDVW*SXMH# ]PLDQD# ZHNWRUD# Z\M>FLRZHJR1#:# RGZURWQ\P# SU]\SDGNX# + 33D > ,/# SU]HM>FLD# PD

PLHMVFH#]#SUDZGRSRGRELH4VWZHP#
3 7H

-D /
#+RF]\ZL>FLH/#SU]\#]DSDPL*WDQLX#SRSU]HGQLHJR#VFHQD0

ULXV]D# L# RGSRZLDGDM%FHM# ZDUWR>FL# IXQNFML,1# 6WRSQLRZR#PDOHM%F\# SDUDPHWU# 7 # +ÄWHPSHUDWXUD´,

RNUH>OD#SUDZGRSRGRELH4VWZR#SU]HM>FLD#GR#VWDQyZ#R#Z\*V]HM#ZDUWR>FL#SRUWIHOD1

3UDNW\F]Q%#ZVND]yZN%# SU]\# EXGRZDQLX# VFHQDULXV]\# DZDU\MQ\FK# L# VFHQDULXV]\# QDM0

JRUV]HM# PR*OLZR>FL/# MHVW# LFK# SRG]LHOHQLH# ]H# Z]JO*GX# QD# SUDZGRSRGRELH4VWZR# ]DM>FLD1

1LH#FKRG]L# WX#R#RNUH>OHQLH#SUDZGRSRGRELH4VWZ/#D# MHG\QLH#RSLVRZH# +SRJO%GRZH,#Z\]QDF]HQLH

SHZQ\FK# UR]JUDQLF]H4# MDNR>FLRZ\FK1#3U]\NáDGRZR/#PR*QD#RF]HNLZDü/#*H#QDMJRUV]D# V\WXDFMD

U\QNRZD#Z#RNUHVLH#RVWDWQLFK#433# ODW#PD#PQLHMV]H#SUDZGRSRGRELH4VWZR#]DM>FLD#RG#QDMJRUV]HM

V\WXDFML# U\QNRZHM# GOD# RNUHVX# RVWDWQLFK# 43# ODW1#:D*QH# MHVW# UyZQLH*#Z\RGU*EQLHQLH# JáyZQ\FK

F]\QQLNyZ# U\]\ND# NV]WDáWXM%F\FK#ZDUWR>ü# SRUWIHOD1#0R*QD# WHJR# GRNRQDü# ]D# SRPRF%# DQDOL]\

F]\QQLNRZHM# OXE# PHWRG# SURJUDPRZDQLD# PDWHPDW\F]QHJR1# 3R]ZDOD# WR# QD# NRQFHQWUDFM*# QD

]PLDQDFK# Z# ZD*Q\FK/# LVWRWQ\FK# REV]DUDFK/# XáDWZLD# ]DEH]SLHF]DQLH# VL*# +DQJ1# KHGJLQJ,

L#WZRU]HQLH#UHDOQ\FK#SODQyZ#DZDU\MQ\FK#+DQJ1#FRQWLQJHQF\#SODQV,1

2VWDWQLR#Z# OLWHUDWXU]H#GX*H# ]DLQWHUHVRZDQLH#Z]EXG]D#DOWHUQDW\ZQD# +FKRFLD*#Z# U]H0

F]\ZLVWR>FL# EDUG]R# ]EOL*RQD,# GR# 9D5#PLDUD# U\]\ND/# RNUH>ODQD# MDNR# Ä7DLO# 9D5´/# Ä&RQGLWLRQDO

9D5´/# Ä0HDQ#([FHVV# /RVV´# F]\# WH*# Ä0HDQ# 6KRUWIDOO´1# =H#Z]JO*GX# QD# NZHVWLH# M*]\NRZH/# MDN

L#ZLGRF]Q\# EUDN# MHGQROLWR>FL# Z# QD]HZQLFWZLH/# R]QDF]P\# W*#PLDU*# MDNR# + ,(&/ S 68
/# F]\OL# SR

SROVNX#RF]HNLZDQ%#ZDUXQNRZ%#VWUDW*1#1D]ZD#Z\GDMH# VL*#DGHNZDWQD/#JG\*# MHVW# WR#ZDUWR>ü

RF]HNLZDQD#VWUDW/#DOH#W\ONR#ZL*NV]\FK#RG# + ,9D5 S 1#0R*QD#]DSLVDü#IRUPDOQLH=

[ ]+ , + ,(&/ S ( ; ; 9D5 S= | > , +464,

############################################################
67
#$QJ1#VLPXODWHG#DQQHDOLQJ#PHWKRG1
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#=#DQJ1#([SHFWHG#&RQGLWLRQDO#/RVV1
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JG]LH# ( #R]QDF]D#RSHUDWRU#ZDUWR>FL#RF]HNLZDQHM1# + ,(&/ S # MHVW#VSyMQ%#PLDU%# U\]\ND#Z# UR]X0

PLHQLX#$UW]QHUD#HW#DO1#+]RE1#UR]G]LDá#616,/#SU]\#GX*R#VáDEV]\FK#]DáR*HQLDFK/#QL*#PD#WR#PLHMVFH

Z#SU]\SDGNX# + ,9D5 S 1#-HVW#WR#WHRUHW\F]Q\#DUJXPHQW#SU]HPDZLDM%F\#]D#W%#PLDU%1

:#SUDNW\FH# MHVW# WR# UDF]HM#PLDUD#NRPSOHPHQWDUQD#Z]JO*GHP#9D5/#JG\*#SR]ZDOD#QD

RGSRZLHG(# QD# QLHFR# LQQH# S\WDQLH1#2# LOH# 9D5# SR]ZDOD# XVWDOLü# GROQ%# JUDQLF*# ]Z\Ná\FK# VWUDW

]ZL%]DQ\FK#]# U\]\NLHP# U\QNRZ\P#GOD#GDQHJR#SRUWIHOD/#R# W\OH#(&/#RNUH>OD#SU]HFL*WQ\# UR]PLDU

VWUDW#QLHW\SRZ\FK1#(VW\PDFMD#(&/#RSDUWD#MHVW#QD#W\FK#VDP\FK#PHWRGDFK/#FR#Z#SU]\SDGNX#9D51

1LF#G]LZQHJR/#JG\*#Z#REX#Z\SDGNDFK#GR# NDONXODFML#SRWU]HEQD# L#Z\VWDUF]DM%FD# ]DUD]HP# MHVW

]QDMRPR>ü#SUDZHJR#RJRQD#G\VWU\EXDQW\#VWUDW1#'OD#VWDQGDUGRZHJR#UR]NáDGX#QRUPDOQHJR#PDP\

SU]\NáDGRZR#]DOH*QR>ü=

+ + ,,
+ , 3 8

4

1I S
(&/ S S

S

¨F= , > .
-

+465,
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441#3U]\NáDG#PRGHORZDQLD#9D5

44141#&KDUDNWHU\VW\ND#LQVWUXPHQWyZ#VNáDGRZ\FK#L#]ZURWyZ
]#SRUWIHOD

3RVWDQRZLáHP#GRNRQDü#DQDOL]\# L#SRUyZQDQLD#NLONX#VSR>UyG#SU]HGVWDZLRQ\FK#SRZ\*HM

PHWRG#NDONXODFML#9D51#3LHUZV]\P#NURNLHP#E\áR#VWZRU]HQLH#SU]\NáDGRZHJR#SRUWIHOD1#=DáR*\áHP/

*H#QDV]#KLSRWHW\F]Q\#LQZHVWRU#LQZHVWXMH#Z#GQLX#5#VW\F]QLD#4<<9#URNX#SR#433#W\V1#3/1#Z#DNFMH

SROVNLH#+DNFMH#(OHNWULPX,/#DNFMH#DPHU\ND4VNLH#+DNFMH#0LFURVRIWX,/#460W\JRGQLRZH#ERQ\#VNDUER0

ZH#L#430OHWQLH#EHQFKPDUNRZH/#U]%GRZH#REOLJDFMH#DPHU\ND4VNLH1#:#SU]\SDGNX#ERQyZ#]DáR*RQR

FRG]LHQQ%#NRUHNW*#SR]\FML#XWU]\PXM%F%#VWDá\# WHUPLQ#GR#Z\NXSX#RUD]#SU]\M*WR#]D#RSURFHQWRZD0

QLH#60PLHVL*F]Q\#:,%251#'OD#DPHU\ND4VNLFK#701RWHV#UyZQLH*#SU]\M%áHP#VWDá%#NRUHNW*#SR]\FML1

7H#]DáR*HQLD/#F]\QLRQH#]H#Z]JO*GyZ#REOLF]HQLRZ\FK#RUD]#GRVW*SQR>ü#GDQ\FK/#QLH#RGELHJDM%#RG

XSURV]F]H4# SU]\# ÄUR]ELMDQLX´# SR]\FML# QD# SRV]F]HJyOQH# F]\QQLNL# U\]\ND1# -DN# áDWZR# ]DXZD*\ü/

]DNáDGD#VL*#UyZQLH*#GRVNRQDá%#SRG]LHOQR>ü#SDSLHUyZ#RUD]#EUDN#NRV]WyZ#WUDQVDNFML1

2EVHUZDFMH# REHMPXM%# RNUHV# RG# 3513414<<9# GR# 5313<15333# URNX# +456;# G]LHQQ\FK

]ZURWyZ,1#'DQH#SRFKRG]%#]#VHUZLVyZ# ILQDQFH1\DKRR1FRP# +DNFMH#0LFURVRIW# L#REOLJDFMH#DPHU\0

ND4VNLH,/# ERVVD1SO# +(OHNWULP,# L#ZZZ1RDQGD1FRP# +NXUV#86'23/1,# RUD]# GDQ\FK#1%3# +:,%25

60,1#2SUyF]#Z\PLHQLRQ\FK#DNW\ZyZ/#F]\QQLNLHP# U\]\ND#GOD#SRUWIHOD# MHVW# UyZQLH*#NXUV#GRODUD

DPHU\ND4VNLHJR#Z]JO*GHP#]áRWHJR1

5\V1#451#=ZURW\#GOD#NXUVX#3/1286'#RUD]#DPHU\ND4VNLFK#701RWHV

1D#U\V1#45#L#46#SU]HGVWDZLRQR#JUDILF]Q\#REUD]#ND*GHM#]#VHULL#F]DVRZ\FK#ORJ0]ZURWyZ/

]D># Z# WDEOLF\# SU]HGVWDZLRQH# ]RVWDá\# SRGVWDZRZH# VWDW\VW\NL# RSLVRZH# GDQ\FK# X*\W\FK# GOD

SRWU]HE#QLQLHMV]HM#V\PXODFML1#-DN#ZLGDü#LVWQLHM%#]DUyZQR#FHFK\#ZVSyOQH/#MDN#L#FKDUDNWHU\VW\F]QH

GOD#SRV]F]HJyOQ\FK#DNW\ZyZ1
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5\V1#461#=ZURW\#GOD#DNFML#L#ERQyZ

:DUWR>ü#RF]HNLZDQD#]PLDQ# MHVW#R# U]%G# OXE#GZD#ZLHONR>FL#PQLHMV]D#Z#SU]\SDGNX# LQ0

VWUXPHQWyZ#GáX*Q\FK#Z#SRUyZQDQLX#GR#DNFML#0#Z\QLND#WR#FKRFLD*E\#]#IDNWX/#*H#VWRS\#QLH#PRJ%

URVQ%ü# +PDOHü,# Z# QLHVNR4F]RQR>ü69/# QDWRPLDVW# FHQ\# DNFML# L# NXUV\# PRJ%# Z\ND]\ZDü# GX*R

GáX*V]H#WUHQG\1#:DUWR>ü#HNVWUHPDOQ\FK#REVHUZDFML# MHVW#9047#UD]\#ZL*NV]D#RG#REVHUZRZDQ\FK

RGFK\OH4#VWDQGDUGRZ\FK/#SU]\# F]\P#EH]#Z\M%WNX#ZL*NV]H# +FR#GR#ZDUWR>FL#EH]Z]JO*GQHM,# V%

]ZURW#PLQLPDOQH1# 3RNU\ZD# VL*# WR# ]# REVHUZRZDQ\PL# ZDUWR>FLDPL# VNR>QR>FL# +SRU1# UR]G]1# 5,1

:V]\VWNLH#V]HUHJL#FHFKXM%#VL*#HNVFHVHP#NXUWR]\#+ 6k > ,1#:\VRND#ZDUWR>ü#WHJR#SDUDPHWUX#Z

SU]\SDGNX# ERQyZ# VSRZRGRZDQD# MHVW# SUDZGRSRGREQLH# IDNWHP# NRQWUROL# SU]H]# 1%3# SR]LRPX

NUyWNRWHUPLQRZ\FK#VWyS#SURFHQWRZ\FK1#7DN#ZL*F#QD#U\QNX#Z\VW*SRZDá\#U]DGNLH#+DOH#VWRVXQNR0

ZR#]QDF]QH,#]PLDQ\#]ZL%]DQH#]H#]PLDQ%#VWyS# LQWHUZHQF\MQ\FK1#.XUWR]D#GOD#NXUVX#3/1286'

MHVW#Z#GX*HM#PLHU]H#VSX>FL]Q%#ZF]H>QLHMV]\FK#REVHUZDFML#0#GR#PQLHM#ZL*FHM#SRáRZ\#4<<;#URNX

]áRW\#SRUXV]Dá#VL*#Z#VWRVXQNRZR#Z%VNLP#SD>PLH# L# MHJR#NXUV#SRGOHJDá#UHJXODFML#+LQWHUZHQFMRP,

]H#VWURQ\#1%3/#D#VDP#U\QHN#E\á#PDáR#Sá\QQ\1#3U]\#(OHNWULPLH#QDOH*\#ZVND]Dü#QD#LVWQLHQLH#GR>ü

GáXJLFK#RNUHVyZ#]DVWRMX#QD#JLHáG]LH#RUD]#+SRQRZQLH,#Sá\WNL# U\QHN1#:\QLND#]# WHJR#GR>ü#RJyOQ\

ZQLRVHN/# L*# WHQGHQFMD# GR# DQRUPDOQHJR# UR]NáDGX# ]ZURWyZ# PR*H# E\ü# V]F]HJyOQLH# ZLGRF]QD

Z#SU]\SDGNX#U\QNyZ#UHJXORZDQ\FK# L#PDáR#Sá\QQ\FK1#3RWZLHUG]HQLHP#SRZ\*V]\FK#DQRPDOLL#V%

############################################################

69
#$F]NROZLHN#7#L#Syá#URNX#QLHVNR4F]RQR>FL%#RF]\ZL>FLH#QLH#MHVW#111
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ZDUWR>FL# VWDW\VW\NL# -DUTXH0%HUD/# QDND]XM%FH# RGU]XFHQLH# QRUPDOQHJR# UR]NáDGX# ]ZURWyZ# GOD

ZV]\VWNLFK#DNW\ZyZ1

:DUWR#]DXZD*\ü/#*H#QDMEDUG]LHM# U\]\NRZQ\PL#DNW\ZDPL#Z#SRUWIHOX#V%#DNFMH1#6%#RQH

R#SUDZLH# U]%G# ZLHONR>FL# EDUG]LHM# U\]\NRZQH# QL*# LQZHVW\FMH# Z# GRODU\# F]\# GáXJRWHUPLQRZH

REOLJDFMH#VNDUERZH1#1DMPQLHM#U\]\NRZQD#MHVW#LQZHVW\FMD#Z#NUyWNRWHUPLQRZH#ERQ\#VNDUERZH1

7DEOLFD#<1#&KDUDNWHU\VW\ND#RSLVRZD#]ZURWyZ#]#F]\QQLNyZ#U\]\ND

5\V1#471#2JRQ\#UR]NáDGX#QRUPDOQHJR#L#UR]NáDGX#HPSLU\F]QHJR#]ZURWyZ#]#SRUWIHOD

11

Przyk∏ad modelowania VaR

MATERIA¸Y I STUDIA – ZESZYT 147 91

2,5%


2,0%


1,5%


1,0%


0,5%


0,0%
-4,0% -3,6% -3,2% -2,7% -2,3% -1,9%

Rozk∏ad empiryczny

Rozk∏ad normalny

USD NOTES ELEKTRIM MSFT BONY

Ârednia 0,05% 0,00% 0,13% 0,14% 0,00%

Mediana 0,02% 0,00% 0,00% 0,06% 0,00%

Maksimum 3,5% 1,4% 17,7% 9,4% 0,3%

Minimum -4,2% -2,4% -29,6% -15,6% -0,7%

Odch. Std. 0,57% 0,38% 3,54% 2,31% 0,05%

SkoÊnoÊç -0,018 -0,295 -0,504 -0,331 -2,358

Kurtoza 11,80 5,28 8,97 6,20 46,76

Statystyka Jarque-
Bera

3991 286 1890 552 99919

P-stwo 0 0 0 0 0

Obserwacje 1238 1238 1238 1238 1238

USD NOTES ELEKTRIM MSFT BONY

èród∏o: obliczenia w∏asne



5\V1#481#:\NUHV#NZDQW\O0NZDQW\O#+EH]#WUHQGX,#]ZURWyZ#]#SRUWIHOD#Z]JO*GHP#UR]NáDGX
QRUPDOQHJR

1D#NRQLHF#SU]\MU]\MP\#VL*#]ZURWRP#]#QDV]HJR#KLSRWHW\F]QHJR#SRUWIHOD#Z#UR]SDWU\ZD0

Q\P#RNUHVLH1#5\VXQNL# 476:
# L# 48#SRND]XM%#Z\UD(QLH/#*H# UR]NáDG#]ZURWyZ#RGELHJD#RG# UR]NáDGX

QRUPDOQHJR1#&R#ZL*FHM/#QDMZL*NV]H#RGFK\OHQLH#PR*HP\#]DREVHUZRZDü#GOD#VNUDMQ\FK#REVHU0

ZDFML/#D# ]ZáDV]F]D# W\FK#SRFKRG]%F\FK# ]# OHZHJR# RJRQD# UR]NáDGX# +F]\OL# SUDZHJR# RJRQD#3)/

G\VWU\EXDQW\,1# 5\VXQHN# 49# SRND]XMH# ]# NROHL# G\QDPLF]Q\# REUD]# ]DFKRZDQLD# VL*# SRUWIHOD# Z

RNUHVLH# SUyE\1# -DN#ZLGDü/# GR# RNRáR# OLSFD# 4<<;# V]HUHJ#Z\ND]XMH# GR>ü# VWDELOQH# ]DFKRZDQLH1

2G#OLSFD# 4<<;#GR#PQLHM#ZL*FHM# OXWHJR# 4<<<#PDP\#GR#F]\QLHQLD#]H#VWRVXQNRZR#JZDáWRZQ\PL

]PLDQDPL#ZDUWR>FL# SRUWIHOD/# SR# F]\P# GR#PQLHM#ZL*FHM# SD(G]LHUQLND# 4<<<# ]ZURW\# FHFKXM%# VL*

UHODW\ZQLH#QL*V]%#]PLHQQR>FL%1#6\WXDFMD#SRZWDU]D#VL*#SRG#NRQLHF#SUyE\# 0#QDMSLHUZ#Z\VW*SXMH

RNUHV#RNRáR#483#REVHUZDFML#R#GX*HM#]PLHQQR>FL/#D#QDVW*SQLH/#D*#GR#NR4FD#V]HUHJX/#DPSOLWXGD

]PLDQ#VSDGD1

=H#Z]JO*GX#QD#]DXZD*DOQH#]PLDQ\#Z#SR]LRPLH#]PLHQQR>FL#]ZURWyZ/#PR*QD#SRGHM0

U]HZDü/# *H# IDZRU\]RZDQH# E*G%# NUyWV]H# RNQD# REVHUZDFML1# =DZDUFLH# QDZHW# ZV]\VWNLFK# 933

SLHUZV]\FK# REVHUZDFML# QLH# SR]ZROL# ERZLHP# QD# VNXWHF]QH# SU]HZLG]HQLH# ZLHONR>FL# ]ZURWyZ

Z#RNUHVDFK# ]ZL*NV]RQHM# ]PLHQQR>FL# U\QNX1# =DWHP# OHSV]H# FKDUDNWHU\VW\NL# SRZLQQ\# SRVLDGDü

PHWRG\#HODVW\F]QLHMV]H/#RSDUWH#QD#PQLHMV]HM#OLF]ELH#]ZURWyZ1

############################################################6:
#5R]NáDG#HPSLU\F]Q\#QD#U\VXQNX#47#]RVWDá#X]\VNDQ\#]D#SRPRF%#HVW\PDWRUD#UG]HQLRZHJR/#]#IXQNFM%#M%GUD#RNUH>ORQ%

UR]NáDGHP#QRUPDOQ\P1
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5\V1#491#=ZURW\#]#SRUWIHOD#RUD]#SU]\NáDGRZ\#9DOXH0DW05LVN

44151#2SLV#V\PXODFML

3U]\#HPSLU\F]Q\P#SRUyZQ\ZDQLX#Uy*Q\FK#SRGHM>ü#GR#PRGHORZDQLD#9D5#V]\ENR#SR0

MDZLDM%# VL*# SUREOHP\# ]ZL%]DQH# ]H# VNDO%# SUREOHPX1#'R#Z\ERUX# MHVW# FR# QDMPQLHM# NLOND#PHWRG

NDONXODFML# 9D5/# D# GOD# ND*GHM# ]# PHWRG# LVWQLHMH# SU]\QDMPQLHM# MHGHQ# SDUDPHWU# +GáXJR>ü# RNQD

REVHUZDFML/# ZDUWR>ü# SDUDPHWUX# Z\JáDG]DM%FHJR# HWF1,/# NWyU\# PR*QD# HODVW\F]QLH# ]PLHQLDü1

&R#JRUV]D/#LVWQLHMH#QLHVNR4F]RQD# OLF]ED#NRPELQDFMD#VNáDGyZ#SRUWIHOD# L#RNUHVyZ#KLVWRU\F]Q\FK/

QD# NWyU\FK#PR*QD# SU]HSURZDG]Dü# EDGDQLD1#1D# NRQLHF#PR*QD# MHV]F]H# GRGDü/# *H# ILQDQVRZH

VHULH#F]DVRZH/#QD#NWyU\FK#VL*#RSHUXMH/#REHMPXM%#]#UHJXá\#FR#QDMPQLHM#NLONDVHW#REVHUZDFML1

,QQ\PL# VáRZ\/# ]# SRZRGyZ# F]\VWR# REOLF]HQLRZ\FK/# QLHPR*OLZH# MHVW# SRUyZQDQLH

ZV]\VWNLFK#PHWRG#9D5/#]#Uy*Q\PL#ZDUWR>FLDPL#SDUDPHWUyZ#L#GOD#V]HURNLHJR#SU]HNURMX#RNUHVyZ

KLVWRU\F]Q\FK#RUD]#VNáDGyZ#SRUWIHOD1#6SUDZLD#WR/#*H#ZQLRVNL#Z\FL%JDQH#QD#SRGVWDZLH#V\PXOD0

FML/#MDN#WH#SRQL*HM#OXE#RSLVDQH#Z#UR]G]LDOH#</#PDM%#MHG\QLH#F]%VWNRZ\#FKDUDNWHU1

:#QLQLHMV]HM#SUDF\#SRGM%áHP#VL*#SRUyZQDQLD#WU]HFK#SRGVWDZRZ\FK#PHWRG#9D5=#KLVWR0

U\F]QHM# V\PXODFML# ++6,/# PHWRG\# ZDULDQFML0NRZDULDQFML# +9&,# L# PHWRG\# 5LVN0HWULFV 70
# +50,1

:#SU]\SDGNX#PHWRG# +6# L# 9&# ]PLDQLH# SRGOHJDáD# GáXJR>ü# RNQD# REVHUZDFML/# D# Z# SU]\SDGNX

PHWRG\#50#0#ZDUWR>ü#Z\JáDG]DM%FHJR#SDUDPHWUX# l 1

$E\#]EDGDü#ZSá\Z#GáXJR>FL#RNQD#REVHUZDFML#QD#]DFKRZDQLH#9D5/#PR*QD#]DVWRVRZDü

GZD#SRGHM>FLD#WM1#VWDáHJR#L#]PLHQQHJR#SXQNWX#VWDUWX1#:#SLHUZV]\P#V\PXODFMH#UR]SRF]\QDá\#VL*

RG#REVHUZDFML#QXPHU#833/#QLH]DOH*QLH#RG#GáXJR>FL#RNQD#REVHUZDFML1#2]QDF]D#WR/#*H#QDMGáX*V]H

RNQR# Z# W\P# SRGHM>FLX# REHMPRZDáR# 833# +SLHUZV]\FK,# REVHUZDFML1# 3U]\# ]PLHQQ\P# SXQNFLH

VWDUWX/# GáXJR>ü# RNQD# REVHUZDFML#Z\]QDF]DáD# SXQNW# UR]SRF]*FLD# V\PXODFML1# 3U]\NáDGRZR/# GOD
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Zwroty bezwzgl´dne  z portfela 


VaR (metoda HS, 50 obserwacji)



RNQD#483#REVHUZDFML/#SLHUZV]%#REVHUZDFM%#GOD#FHOyZ#V\PXODFML#E\áD#REVHUZDFMD#QXPHU#484/#D

SLHUZV]H# 483# REVHUZDFML# SRVáX*\áR# GR#Z\OLF]HQLD#ZVW*SQHM#ZDUWR>FL#9D51#3RGHM>FLH# VWDáHJR

SXQNWX# VWDUWX#SR]ZDOD#QD#XFKZ\FHQLH# ]PLDQ#Z#9D5#Z\QLNDM%F\FK# ]H# ]PLDQ\# GáXJR>FL# RNQD

+JG\*#V\PXODFMD#GRNRQ\ZDQD#MHVW#ND*GRUD]RZR#QD#WHM#VDPHM#SUyEFH,1#3U]\#PHWRG]LH#]PLHQQH0

JR#VWDUWX/#PR*QD#SRUyZQDü#HIHNW\ZQR>ü#9D5#GOD#Uy*Q\FK#PHWRG#+DOH#WHM#VDPHM#LOR>FL#Z\NRU]\0

VW\ZDQHM# LQIRUPDFML# KLVWRU\F]QHM,# RUD]# VSUDZG]Lü# MDNR>ü#PHWRG\# ]# GDQ\P# RNQHP# REVHUZDFML

Z\NRU]\VWXM%F# FDá%#PR*OLZ%# LQIRUPDFM*# ]# SUyE\# +Z# FHOX# SRUyZQDQLD# ]#Z\QLNDPL# GOD#PHWRG\

VWDáHJR#SXQNWX#VWDUWX,1

3U]\#SRGHM>FLX#VWDáHJR#SXQNWX#VWDUWX/#GOD#PHWRG#+6#L#9&/#GáXJR>ü#RNQD#XOHJDáD#]PLD0

QLH#RG# 83#GR# 833#Z# NURNDFK#SR# 43#REVHUZDFML1#'OD# VWDUWX# ]PLHQQHJR# L#PHWRG#+6# RUD]#9&/

GáXJR>ü#RNQD#]PLHQLDáD#VL*#RG#83#GR#833#Z#NURNDFK#SR#43#REVHUZDFML/#D#QDVW*SQLH#RG#833#GR

:83#Z#NURNDFK#SR#58#REVHUZDFML1#'DMH#WR#Z#VXPLH#533#NRPELQDFML#SDUDPHWUyZ1

,QQH#SRGHM>FLH#NRQLHF]QH# MHVW#GOD#PHWRG\#501#:# W\P#SU]\SDGNX#SURJQR]D#PDFLHU]\

ZDULDQFML0NRZDULDQFML#Z\NRU]\VWXMH#ZV]\VWNLH#GRVW*SQH#REVHUZDFMH/# ]# W\P# *H# RVWDWQLH# REVHU0

ZDFMH#PDM%#QDMZ\*V]H#ZDJL1#0R*HP\# MHG\QLH#REOLF]\ü/# LOH#RVWDWQLFK#REVHUZDFML#PD#Z# VXPLH

RNUH>ORQ%#ZDJ*#Z#SURJQR]LH1#=JRGQLH#]#>67@#]DOH*QR>ü#WD#Z\JO%GD#QDVW*SXM%FR

OQ+4 ,

OQ
.

l
- °= +466,

JG]LH# ° #R]QDF]D#VXP*#ZDJ1#3U]\NáDGRZR/#GOD# 3 <l = . /#55#RVWDWQLH#REVHUZDFMH#PDM%# á%F]Q%

ZDJ*# <3(# + 3 <° = . ,1# -DN# PR*QD# ]DXZD*\ü/# OLF]ED# HIHNW\ZQLH# XZ]JO*GQLDQ\FK# GQL# ]DOH*\

OLQLRZR#RG#F]\QQLND#4 OQl/ 1

'OD#SRWU]HE#V\PXODFML#SU]\M%áHP/#*H# l #SRZLQQD#]DZLHUDü#VL*#Z#SU]HG]LDOH#31<38#GR

31<<81#&KF%F#WHQ#SU]HG]LDá#SDUDPHWUX#ODPEGD#SRG]LHOLü#OLQLRZR#Z]JO*GHP#OLF]E\#GQL/#PXVLDáHP

SRG]LHOLü# JR# OLQLRZR# Z]JO*GHP# F]\QQLND# 4 OQl/ 1# 3RQLHZD*# 4 OQ31<38 43/ = -

L#4 OQ31<<8 533/ = - /# SU]\M%áHP# NURN# 0431# 'RGDWNRZR/# FKF%F# OHSLHM# VSUDZG]Lü# ZáD>FLZR>FL

31<7l = # +SU]\M*WHM#Z#V\VWHPLH#5LVN0HWULFV 70
,/#SRG]LHOLáHP#SLHUZV]\#SU]HG]LDá#QD# Syá1#8]\0

VNDQ\#V]HUHJ# ODPEG#Z\JO%GD#QDVW*SXM%FR=#31<38/#31<69/#31<84/#31<9:/#31<:8/#31<;/#31<;7/# 111

31<<78/# 31<<7;/# 31<<81# -DN# ZLGDü/# Z# SU]HVWU]HQL# ODPEG/# RGVW*S\# PL*G]\# SRV]F]HJyOQ\PL

WHVWRZDQ\PL#SDUDPHWUDPL#PDOHM%#Z#VSRVyE#Z\NáDGQLF]\1

0HWRG*#50#PR*QD#EH]#SUREOHPyZ#SRUyZQDü#]#Z\QLNDPL#PHWRG#+6#L#9&#GOD#VWDáHJR

SXQNWX#VWDUWX1#1LHVWHW\/#WDNLH#SRUyZQDQLH#MHVW#WUXGQH#GOD#]PLHQQHJR#SXQNWX#VWDUWX/#JG\*#+MDN#MX*

ZVSRPQLDáHP,#Z#PHWRG]LH#50#QLHPR*OLZH#MHVW#MHGQR]QDF]QH#RNUH>OHQLH#GOD#GDQHJR#SDUDPHWUX

l # HIHNW\ZQHM# GáXJR>FL# RNQD# REVHUZDFML1# 3U]HSURZDG]LáHP# MHGQDN# V\PXODFM*# UyZQLH*# GOD

]PLHQQHJR#SXQNWX#VWDUWX/#FKF%F#SRUyZQDü#Z\QLNL#]#Z\QLNDPL#PHWRG\#50#GOD#VWDáHJR#SXQNWX

VWDUWX1# 3U]\M%áHP# SU]\# W\P# HIHNW\ZQ%# GáXJR>ü# RNQD# GOD# á%F]QHM# ZDJL# REVHUZDFML# <8(

+ 3 <8° = . ,1#6]HUHJ#GáXJR>FL#RNLHQ#SU]HGVWDZLDá#VL*#QDVW*SXM%FR=#63/#78/#93/#<3/#453/#111/#933

GQL1#:#UH]XOWDFLH#VSUDZG]LáHP#GOD#PHWRG\#50#75#NRPELQDFMH#SDUDPHWUyZ1

94

11

Przyk∏ad modelowania VaR

N a r o d o w y  B a n k  P o l s k i



2EOLF]HQLD# SURZDG]LáHP# GOD# SR]LRPyZ# LVWRWQR>FL# 31<8# L# 31<<1# 7DN# ZL*F# Z# VXPLH

VSUDZG]LáHP#7;7#NRPELQDFML#PHWRG\/#SDUDPHWUyZ# L#SXQNWyZ#VWDUWX1#2]QDF]DáR#WR#NRQLHF]QR>ü

REOLF]HQLD#NLONXVHW#W\VL*F\#G]LHQQ\FK#9D51

.ROHMQ\P/#ZD*Q\P#]DJDGQLHQLHP# MHVW#XVWDOHQLH#NU\WHULyZ# MDNR>FL#VWRVRZDQHM#PHWRG\

SRPLDUX#ZDUWR>FL# QDUD*RQHM# QD# U\]\NR/# GDM%F\FK# SRGVWDZ*# GR# RNUH>OHQLD# Uy*QLF#PL*G]\# SR0

V]F]HJyOQ\PL#SRGHM>FLDPL1#=#VDPHM#GHILQLFML#9D5#Z\QLND/#*H#QDV]\P#FHOHP# MHVW#RNUH>OHQLH#S0

NZDQW\OD#3)/# G\VWU\EXDQW\/# F]\OL# SRGVWDZ*# RFHQ\# SRZLQQD# VWDQRZLü# QLHREFL%*RQR>ü#9D51

7DN#ZL*F#Z#UDPDFK#V\PXODFML# WHVWRZDáHP/#F]\#HPSLU\F]Q\#RGVHWHN#QDUXV]H4#9D5#Z#VSRVyE

VWDW\VW\F]QLH#LVWRWQ\#QLH#RGELHJD#RG#]DáR*RQHJR#SR]LRPX#XIQR>FL# S 1#=DVWRVRZDáHP#WHVW#RSDUW\

QD#LORUD]LH#ZLDU\JRGQR>FL#L#WHVW#RSDUW\#QD#UR]NáDG]LH#QRUPDOQ\P1

,VWRWQ%#FHFK%#GREUHM#PHWRG\#NDONXODFML#9D5#SRZLQLHQ#E\ü#EUDN#DXWRNRUHODFML#SU]H0

NURF]H4#9D51#:#]ZL%]NX#]#W\P#GRNRQDáHP#HVW\PDFML#ZVSyáF]\QQLNyZ#DXWRNRUHODFML#L#F]%VWNR0

ZHM# DXWRNRUHODFML# GOD# 7;# RSy(QLH4# RUD]# REOLF]\áHP# ZDUWR>FL# VWDW\VW\NL# W\SX# SRUWPRQHDX

/MXQJD0%R[D# +VSUDZG]DM%FHM# LVWRWQR>ü# DXWRNRUHODFML,#ZUD]# ]# SR]LRPHP# SUDZGRSRGRELH4VWZD

KLSRWH]\#]HURZHM#+F]\OL#EUDNX#DXWRNRUHODFML,1

6SUDZG]LáHP# UyZQLH*/#QD# LOH# UR]NáDG#HNVWUHPDOQ\FK#]ZURWyZ#]#SRUWIHOD# MHVW#]EOL*RQ\

GR#UR]NáDGX#QRUPDOQHJR1#:#W\P#FHOX#REOLF]\áHP#VWDQGDU\]RZDQ%/#SU]HFL*WQ%#ZDUWR>ü#SU]HNUR0

F]HQLD#9D5/#SRGREQLH# MDN#Z# >67@1#3RQDGWR#GOD#ND*GHM#]#V\PXODFML#REOLF]RQR#V]HUHJ#VWDW\VW\N

RSLVRZ\FK=#>UHGQL#9D5/#RGFK\OHQLH#VWDQGDUGRZH#9D5/#PDNV\PDOQ\# L#PLQLPDOQ\#9D5/#RV]DFR0

ZDQ\/#SU]HFL*WQ\#Eá%G#HVW\PDFML#9D51

:#RVWDWQLP# WH>FLH#SRVWDQRZLáHP#VSUDZG]Lü/#QD# LOH#UHVWU\NF\MQ\/#Z#SU]\SDGNX#Z\EUD0

QHJR# SRUWIHOD/# MHVW# SU]\M*W\# SU]H]# .RPLWHW# %D]\OHMVNL# ZVSyáF]\QQLN# EH]SLHF]H4VWZD# OLPLWX

NDSLWDáRZHJR# +W]Z1#PQR*QLN#ED]\OHMVNL/#SRW1# UR]G]1# 8,1#7DN#ZL*F#GOD#ND*GHM# V\PXODFML#Z\]QD0

F]\áHP# PDNV\PDOQ\# VWRVXQHN# SURJQR]RZDQHJR/# MHGQRGQLRZHJR# 9D5# SU]HVNDORZDQHJR

ZVSyáF]\QQLNLHP# 43 #GR#]UHDOL]RZDQHM/#VNXPXORZDQHM#VWUDW#Z#FL%JX# 43#NROHMQ\FK#GQL# URER0

F]\FK1

44161#:\QLNL#V\PXODFML1#:QLRVNL

3U]\MU]\MP\#VL*#QD#SRF]%WHN#FKDUDNWHU\VW\FH#WU]HFK#UR]SDWU\ZDQ\FK#PHWRG#GOD#SRUyZQ\ZDO0

Q\FK#RNUHVyZ#REVHUZDFML1#1D#SRGVWDZLH#U\V1#4:#RUD]#U\V1#4;#PR*QD#VIRUPXáRZDü#NLOND#VSR0

VWU]H*H4=

41# 0HWRGD#+6#FHFKXMH#VL*#VNRNRZ\PL#]PLDQDPL#ZDUWR>FL#+ÄVFKRGNDPL´,/#FR#V]F]HJyOQLH

ZLGRF]QH#MHVW#GOD#S 31<<1#0HWRG\#SDUDPHWU\F]QH#]PLHQLDM%#VL*#Z#EDUG]LHM#Sá\QQ\#VSRVyE1

=ZL%]DQH#MHVW#WR#]#IDNWHP/#*H#QD#ZDUWR>ü#9D50+6#ZSá\ZDM%#MHG\QLH#REVHUZDFMH#]#OHZHJR

RJRQD#G\VWU\EXDQW\#]ZURWyZ/#NWyUH#]#GHILQLFML#Z\VW*SXM%#QLH]E\W#F]*VWR1#0LPR#WR#PHWRGD

+6#QLH#UHDJXMH#Z#VSRVyE#Z\UD(QLH#ZROQLHMV]\#QD#]PLDQ\#ZDULDQFML#V]HUHJX#]ZURWyZ1 11
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5\V1#4:1#3RUyZQDQLH#9D5#GOD#WU]HFK#PHWRG#SU]\#SR]LRPLH#XIQR>FL#31<8#L#RNQLH#REVHUZDFML
Q 433

5\V1#4;1#3RUyZQDQLH#9D5#GOD#WU]HFK#PHWRG#SU]\#SR]LRPLH#XIQR>FL#31<<#L#RNQLH#REVHUZDFML
Q 533

51# 0HWRGD#50#Z\GDMH#VL*#QDMEDUG]LHM#G\QDPLF]QLH#UHDJRZDü#QD#]PLDQ\#ZDULDQFML#]ZURWyZ/

DF]NROZLHN#]#SRZRGyZ#SRGDQ\FK#Z#SRSU]HGQLP#UR]G]LDOH/#QLHPR*OLZH#MHVW#]DSHZQLHQLH

SHáQHM#SRUyZQ\ZDOQR>FL#PHWRG#+629&#L#50#SRG#Z]JO*GHP#HIHNW\ZQHJR#RNQD#REVHUZDFML1

96
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61# :DUWR#]DXZD*\ü/#*H#GOD#S 31<8#PHWRGD#+6#SR]RVWDMH#SU]H]#ZL*NV]R>ü#SUyE\#SRQL*HM#9D5

RWU]\PDQHJR#SU]\#SRPRF\#PHWRG#9&#L#501#2GZURWQLH#MHVW#QDWRPLDVW#GOD#S 31<<1#=ZLDG0

F]\ü#WR#PR*H#R#SU]HV]DFRZ\ZDQLX#U\]\ND#SU]H]#PHWRG\#SDUDPHWU\F]QH#GOD#S 31<8#L#QLH0

GRV]DFRZDQLX#GOD#S 31<<1

*HQHUDOQLH#QLH#PR*QD#]DREVHUZRZDü#]QDF]%F\FK#Uy*QLF#SRPL*G]\#PHWRGDPL#GOD#SR0

]LRPX# LVWRWQR>FL# 31<81# 3U]\# SR]LRPLH# LVWRWQR>FL# 31<<# Z\UD(QLH# RGPLHQQ%# FKDUDNWHU\VW\N*

SRVLDGD#PHWRGD#KLVWRU\F]QHM#V\PXODFML1

5\V1#4<1#=ZURW\#EH]Z]JO*GQH#]#SRUWIHOD#L#9D5#GOD#PHWRG\#9&#L#Uy*QHM#GáXJR>FL#RNQD
+S 31<8,

:#NROHMQ\P##NURNX#SRUyZQDáHP#JUDILF]QLH#ZáD>FLZR>FL#9D5#GOD#Uy*Q\FK#RNUHVyZ#RE0

VHUZDFML# L#PHWRG1# 'OD# ZV]\VWNLFK#PHWRG#PR*QD# Z\FL%JQ%ü# ]EOL*RQH# ZQLRVNL1# 3R# SLHUZV]H/

Z\GáX*DQLH#RNUHVX#SURZDG]L#GR# ]PQLHMV]HQLD/# D# VNUDFDQLH# GR# ]ZL*NV]HQLD# ]PLHQQR>FL#9D51

3R#GUXJLH/# MDN# LOXVWUXMH# WR# U\V1# 4</# GOD# GáXJLFK# RNLHQ# +OXE#Z\VRNLFK# l ,# 9D5# ]# RSy(QLHQLHP

UHDJXMH#QD#]PLDQ\#ZDULDQFML#V]HUHJX#]ZURWyZ1#:VNXWHN#WHJR#PR*HP\#]DREVHUZRZDü#V\WXDFMH/

NLHG\=

∑# ZDULDQFMD#]ZURWyZ#PDOHMH/#D#9D5#UR>QLH#OXE#SR]RVWDMH#EH]#]PLDQ

∑# ZDULDQFMD#]ZURWyZ#UR>QLH/#D#9D5#VSDGD

3U]\MU]\MP\#VL*#WHUD]#Z\QLNRP#RSLVDQ\FK#Z#SRSU]HGQLP#UR]G]LDOH#WHVWyZ#GOD#SU]HSURZDG]R0

Q\FK#PHWRG%#V\PXODFML#V]HUHJyZ#9D51#-DN#MX*#ZVSRPQLDáHP/#V\PXODFMH#SU]HSURZDG]RQR#GOD

WU]HFK#PHWRG#+9&/#+6/#50,/#GZyFK#SR]LRPyZ#XIQR>FL#+31<8#L#31<<,#RUD]#]PLHQQHM#GáXJR>FL

RNQD#REVHUZDFML/#VWRVXM%F#SRGHM>FLH#VWDáHJR#L#]PLHQQHJR#VWDUWX1

41# 1LHREFL%*RQR>ü1#'OD#SR]LRPX#XIQR>FL#S 31<8#RELH#PHWRG\#SDUDPHWU\F]QH#SRSUDZQLH

V]DFRZDá\#U\]\NR/#W]Q1#RGVHWHN#SU]HNURF]H4#9D5#QLH#RGELHJDá#LVWRWQLH#VWDW\VW\F]QLH#RG
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8(1#'OD#WHJR#VDPHJR#SR]LRPX#XIQR>FL#PHWRGD#+6#V\VWHPDW\F]QLH#QLHGRV]DFRZ\ZDáD#U\0

]\NR/#W]Q1#RGVHWHN#SU]HNURF]H4#9D50+6#E\á#LVWRWQLH#Z\*V]\#RG#8(1#&R#ZL*FHM/#RGVHWHN#WHQ

UyVá#Z#PLDU*#Z\GáX*DQLD#VL*#RNQD#REVHUZDFML1

'OD#SR]LRPX#XIQR>FL#S 31<<#ZV]\VWNLH#PHWRG\#SURZDG]Lá\#GR#]DQL*RQ\FK#HVW\PDWRUyZ

9D51#1DMOHSV]%#PHWRG%#RND]DáD#VL*#KLVWRU\F]QD#V\PXODFMD/#GOD#NWyUHM#Z#SU]\SDGNX#NUyW0

NLFK#RNLHQ#+4330453#REVHUZDFML,#RUD]#GáXJLFK#+7:30833#REVHUZDFML,#RGVHWHN#QDUXV]H4#9D5

QLH#Uy*QLá#VL*#Z#VWDW\VW\F]QLH#LVWRWQ\#VSRVyE#RG#]DáR*RQHJR#SR]LRPX# S /#DF]NROZLHN#JR

SU]HNUDF]Dá6;1#3U]\#PHWRG]LH#9&#PR*QD#E\áR#]DREVHUZRZDü#Z]URVW#RGVHWND#SU]HNURF]H4

Z#PLDU*#Z\GáX*DQLD#VL*#GáXJR>FL#SUyE\/#QLH#E\á#RQ#MHGQDN#WDN#Z\UD(Q\/#MDN#Z#SU]\SDGNX

S 31<8#L#PHWRG\#+61

51# $XWRNRUHODFMD#9D51#'OD#S 31<8#WHVW#RSDUW\#QD#VWDW\VW\FH#/MXQJD0%R[D#SR]ZDODá#QD

RGU]XFHQLH#KLSRWH]\#R#LVWQLHQLX#DXWRNRUHODFML#SU]HNURF]H4#9D5#MHG\QLH#GOD#PHWRG\#50

]#SDUDPHWUHP# 3 <38l = . 1#$QDORJLF]QH#ZQLRVNL#PR*QD#Z\VQXü#QD#SRGVWDZLH#REOLF]RQ\FK

ZVSyáF]\QQLNyZ#DXWRNRUHODFML/#NWyUH#+]#W\P#MHGQ\P#Z\M%WNLHP,#RND]Dá\#VL*#LVWRWQH#VWDW\0

VW\F]QLH1#0R*QD#E\áR#]DREVHUZRZDü#Z]URVW#DXWRNRUHODFML#Z#PLDU*#Z\GáX*DQLD#VL*#RNQD

REVHUZDFML#+Z]URVWX#SDUDPHWUX# l ,1#2EVHUZRZDQD#LVWRWQD#VWDW\VW\F]QLH#DXWRNRUHODFMD

SU]HNURF]H4#9D5#PR*H#VWDQRZLü#UH]XOWDW#VNXSLDQLD#VL*#]PLHQQR>FL#+DQJ1#YRODWLOLW\#FOXVWHU0

LQJ,1

,QDF]HM#SU]HGVWDZLDáD#VL*#V\WXDFMD#GOD#S 31<<1#:#W\P#Z\SDGNX/#GOD#NUyWV]\FK#RNLHQ#RE0

VHUZDFML#Z#Z\SDGNX#PHWRG#9&#L#+6#RUD]#GOD#PHWRG\#50/#PR*QD#RGU]XFLü#KLSRWH]*#R#LVW0

QLHQLX#NRUHODFML#SRPL*G]\#QDUXV]HQLDPL#9D51#2F]\ZL>FLH/#Z\QLNL#GOD#S 31<<#QDOH*\

WUDNWRZDü#]#GX*%#GR]%#RVWUR*QR>FL/#JG\*#WHVW\#RSLHUDá\#VL*#QD#43053#REVHUZRZDQ\FK

SU]HNURF]HQLDFK1#-HGQDN#JHQHUDOQLH#QDMPQLHMV]%#DXWRNRUHODFM%#SU]HNURF]H4#FHFKRZDáD

VL*#PHWRGD#501

61# 1RUPDOQR>ü#VNUDMQ\FK#]ZURWyZ1#$QDOL]D#VNUDMQ\FK#]ZURWyZ#GDáD#GR>ü#]DVNDNXM%FH

UH]XOWDW\1#*HQHUDOQLH/#>UHGQLD#ZDUWR>ü#]ZURWyZ#SRQDG#9D5#E\áD#]QDF]QLH#Z\*V]D#QL*#Z\0

QLNDáRE\#WR#]#]DáR*HQLD#ORJ0QRUPDOQ\FK#]ZURWyZ1#1LHRF]HNLZDQLH#Z\M%WNLHP#RND]DáD#VL*

PHWRGD#+6#GOD#S 31<81#0R*H#PLHü#WR#]ZL%]HN#]#IDNWHP/#*H#PHWRGD#+6#GOD#S 31<8#]DQL0

*DáD#V\VWHPDW\F]QLH#9D5#+SRW1#Z\*HM,/#SU]H]#FR#]ZURW\#SU]HNUDF]DM%FH#9D5#PLDá\#UR]NáDG

EDUG]LHM#]EOL*RQ\#GR#QRUPDOQHJR#+MDNR#PQLHM#VNUDMQH,1

71# 6WDW\VW\NL#RSLVRZH1#:V]\VWNLH#PHWRG\#Z\ND]\ZDá\#]EOL*RQ%#FKDUDNWHU\VW\N*1#:#PLDU*

Z]URVWX#GáXJR>FL#RNQD#VSDGDáR#RGFK\OHQLH#+]PLHQQR>ü,#HVW\PRZDQHJR#9D5#RUD]#MHJR

SU]HFL*WQD#ZDUWR>ü1#2#LOH#SLHUZV]D#]DOH*QR>ü#MHVW#]JRGQD#]#LQWXLFM%/#R#W\OH#WUXGQR#]QDOH(ü

WHRUHW\F]QH#X]DVDGQLHQLH#GOD#VSDGNX#>UHGQLHJR#9D5#Z#PLDU*#Z]URVWX#GáXJR>FL#RNQD1

-DN#ZVSRPQLDQR/#EDGDQLD#+HQGUL

FNVD

#>5<@/#ZVND]\ZDá\#QD#RGZURWQ%#]DOH*QR>ü1

:\GDMH#VL*/#*H#LVWQLHQLD#RNUH>ORQHM#]DOH*QR>FL#MHVW#GHWHUPLQRZDQH#FKDUDNWHU\VW\N%#V]HUH0

JX1#:#UR]SDWU\ZDQ\P#SU]\SDGNX#PLHOL>P\#GR#F]\QLHQLD#]H#Z]URVWHP#]PLHQQR>FL#]ZURWyZ

]#SRUWIHOD#SRG#NRQLHF#SUyE\1#(VW\PDWRU\#9D5#RSDUWH#QD#GáX*V]\FK#RNQDFK#REVHUZDFML

]#RSy(QLHQLHP#UHDJXM%#QD#]PLDQ\#ZDULDQFML#V]HUHJX#]ZURWyZ1#:VNXWHN#WHJR#Z#ZL*NV]\P

VWRSQLX#XZ]JO*GQLDá\#RQH#QL*V]%#]PLHQQR>ü#]#SRF]%WNX#SUyE\/#QLH#RGGDM%F#]DUD]HP#Z

SHáQL#MHM#Z]URVWX#SRG#NRQLHF#UR]SDWU\ZDQHJR#RNUHVX1#3UDZGRSRGREQLH#RGZURWQD#V\WXDFMD

PLDáD#PLHMVFH#ZH#ZVSRPQLDQ\FK#EDGDQLDFK#+HQGULFNVD 1

############################################################
6;
#1DOH*\#MHGQDN#]DXZD*\ü/#*H#Z#SU]\SDGNX#RNLHQ#U]*GX#4330533#REVHUZDFML/#9D50+6#E\á#SUDNW\F]QLH#UyZQ\

PDNV\PDOQHM#GRW\FKF]DVRZHM#REVHUZDFML1
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81# 0QR*QLN#ED]\OHMVNL1#'OD#*DGQHM#]#PHWRG#PQR*QLN#QLH#RVL%JQ%á#ZDUWR>FL#61#1DMZ\*V]%

ZDUWR>ü#PQR*QLND#+513;,#RWU]\PDQR#GOD#PHWRG\#+6#L#RNQD#7:3#REVHUZDFML1#*HQHUDOQLH

PQR*QLN#UyVá#ZUD]#]#Z\GáX*DQLHP#VL*#RNQD#REVHUZDFML1#3RGZD*D#WR#GR#SHZQHJR#VWRSQLD

VHQV#Z\PRJX#XZ]JO*GQLHQLD#PLQLPXP#583#REVHUZDFML#SU]\#NDONXODFML#9D51#,QQ\PL#VáRZ\/

Z\GáX*DQLH#RNQD#REVHUZDFML#QLH#PXVL#SURZDG]Lü#GR#X]\VNDQLD#EDUG]LHM#NRQVHUZDW\ZQ\FK

+Z\*V]\FK,#HVW\PDWRUyZ#9D51

91# 1D#NRQLHF#SRUyZQDáHP#SRZ\*V]H#Z\QLNL#]#Z\QLNDPL#RWU]\PDQ\PL#GOD#PHWRG\#]PLHQQHJR

VWDUWX1#6\PXODFMH#SU]HSURZDG]RQH#Z#W\P#XNáDG]LH#SR]ZDODá\#]ZHU\ILNRZDü#SRZ\*V]H#UH0

]XOWDW\#QD#UR]V]HU]RQHM#SUyELH/#MDN#UyZQLH*#]EDGDü#ZáD>FLZR>FL#HVW\PDWRUyZ#9D5#GOD

GáX*V]\FK#RG#833#RNLHQ#REVHUZDFML1#3RGVWDZRZH#Uy*QLFH#Z#VWRVXQNX#GR#PHWRG\#VWDáHJR

VWDUWX#SU]\#LGHQW\F]Q\P#RNQLH#REVHUZDFML/#DOH#GáX*V]\P#RNUHVLH#V\PXODFML/#WR=

D,# QL*V]\#SU]HFL*WQ\#9D5

E,# Z\*V]H#]Uy*QLFRZDQLH#+ZVSyáF]\QQLN#]PLHQQR>FL,#9D5

F,# QL*V]\#RGVHWHN#SU]HNURF]H4

G,# QL*V]D#DXWRNRUHODFMD#SU]HNURF]H4#Z#SU]\SDGNX# 3 <8S = . .

3XQNW\#D#L#F#PR*QD#Z\MD>QLü#IDNWHP#QL*V]HM#]PLHQQR>FL#]ZURWyZ#Z#SRF]%WNRZ\P#RNUHVLH1

3XQNW#G#]#NROHL#>ZLDGF]\ü#PR*H/#*H#SRF]%WNRZH#REVHUZDFMH#FKDUDNWHU\]RZDá\#VL*#QLH#W\O0

NR#QL*V]%#]PLHQQR>FL%/#DOH#WH*#EUDNLHP#+OXE#PQLHMV]\P#QDW**HQLHP#Z\VW*SRZDQLD,#]MDZL0

VND#VNXSLDQLD#VL*#]PLHQQR>FL1#3XQNW#E#Z\QLND#SR>UHGQLR#]#QLHVWDFMRQDUQR>FL#RWU]\PDQHJR

V]HUHJX#9D5#+SRW1#49,1#1LHVWDFMRQDUQR>ü#V]HUHJX#SRZRGXMH#P1LQ1#]DIDáV]RZDQLH#REOLF]R0

Q\FK#QD#SR]LRPDFK#ZVSyáF]\QQLNyZ#]PLHQQR>FL1#3R#GRNRQDQLX#REOLF]H4#QD#SU]\URVWDFK

+G]LHQQ\FK#]PLDQDFK,#9D5/#X]\VNDáHP#QL*V]%#]PLHQQR>ü#9D5#SU]\#SRGHM>FLX#]PLHQQHJR

QL*#VWDáHJR#VWDUWX/#FR#VWDQRZL#NRQVHNZHQFM*#PQLHMV]HM#]PLHQQR>FL#ZDULDQFML#]ZURWyZ

+D#]DWHP#L#9D5,#Z#SLHUZV]HM#F]*>FL#SUyE\1
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451#3RGVXPRZDQLH1#:QLRVNL#NR4FRZH1

.RQFHSFMD#ZDUWR>FL# ]DJUR*RQHM# VWDQRZL# RVWDWQL# +MDN# QD# UD]LH,# HWDS# HZROXFML# LOR>FLR0

Z\FK# QDU]*G]L# RFHQ\# L# NRQWUROL# U\]\ND# U\QNRZHJR1# 9D5# SUHGHVW\QRZDQ\# MHVW# GR# SHáQLHQLD

FHQWUDOQHM# UROL# Z# ]LQWHJURZDQ\P# Z# VNDOL# SU]HGVL*ELRUVWZD# V\VWHPLH# ]DU]%G]DQLD# U\]\NLHP# 0

U\QNRZ\P/# NUHG\WRZ\P/# RUJDQL]DF\MQ\P# HWF1# 3R# SLHUZV]H/# NRQFHSFMD# 9D5# PR*H# ]RVWDü

SU]HQLHVLRQD#QD#SáDV]F]\]Q*#U\]\ND#NUHG\WRZHJR#L#RUJDQL]DF\MQHJR/#FR#]DSHZQLD#GDOHNR#LG%F%

VSyMQR>ü#SRPLDUX#Uy*QHJR#W\SX#U\]\N1#3R#GUXJLH/#9D5#XPR*OLZLD#FL%JáH#+FRG]LHQQH/#FRJRG]LQ0

QH# HWF1,#PRQLWRURZDQLH# U\]\ND# U\QNRZHJR# LQVW\WXFML1# 3R# WU]HFLH/# 9D5# ]DSHZQLD# QDMZL*NV]\

SR]LRP#HODVW\F]QR>FL/#SR]ZDODM%F#+MH>OL# LVWQLHMH# WDND#SRWU]HED,#QD#RFHQ*#U\]\ND#]ZL%]DQHJR#]

RSFMDPL# L# XZ]JO*GQLHQLH# UR]NáDGX# ]ZURWyZ# DOWHUQDW\ZQHJR# GR# UR]NáDGX# QRUPDOQHJR1# 5ROD

SRGVWDZRZHJR#QDU]*G]LD#QLH#R]QDF]D#E\QDMPQLHM/#*H#SRZLQQR#E\ü#WR#QDU]*G]LH#MHG\QH1

:\GDMH#VL*/#*H#QDMOHSV]\P#]DVWRVRZDQLHP#GOD#9D5#MHVW#ELH*%F\#SRPLDU#U\]\ND#]ZL%0

]DQHJR# ]# ÄW\SRZ%´# ]PLHQQR>FL%# U\QNX1# Ä7\SRZD´# ]PLHQQR>ü# FHQ# LQVWUXPHQWyZ# ILQDQVRZ\FK

RGSRZLHG]LDOQD# MHVW# ]D#QLHXQLNQLRQH#ZDKDQLD#Z\QLNX# ILQDQVRZHJR#EDQNX# +SU]HGVL*ELRUVWZD,/

MHGQDN# EDUG]R# U]DGNR# GRSURZDG]D# GR# MHJR# XSDGáR>FL# +QLHZ\SáDFDOQR>FL,1#:VSRPQLDQH# ZH

ZVW*SLH# ÄNDWDVWURI\´# ILQDQVRZH# WR# Z\QLN# QLHW\SRZ\FK/# HNVWUHPDOQ\FK# ZDUXQNyZ# U\QNRZ\FK/

SRá%F]RQ\FK# ]#UHJXá\# ]# EUDNLHP# V]F]HOQR>FL# ZHZQ*WU]QHJR# V\VWHPX# NRQWUROL# HNVSR]\FML# QD

F]\QQLNL#U\]\ND#U\QNRZHJR1#0RLP#]GDQLHP/#RGSRUQR>ü#EDQNX#QD#HNVWUHPDOQH#ZDUXQNL#U\QNRZH

OHSLHM#PR*QD#RFHQLü#]D#SRPRF%#PHWRG#VWUHVV#WHVWLQJ#F]\#:RUVW#&DVH#6FHQDULR#+DQDOL]\#QDMJRU0

V]HJR#SU]\SDGNX,/#RSLVDQ\FK#Z# UR]G]LDOH# 431#:\QLND# WR#SU]HGH#ZV]\VWNLP#]# WUXGQR>FL/# MDNLH

VSUDZLD#NZDQW\ILNDFMD#HNVWUHPDOQ\FK#U\]\N#SU]H]#PHWRG\#LOR>FLRZH/#WDNLH#MDN#9D5/#F]\#RGFK\0

OHQLH#VWDQGDUGRZH#]ZURWyZ/#Z#RSDUFLX#R#RJUDQLF]RQH#V]HUHJL#F]DVRZH#1

7\P#QLHPQLHM#QLH#R]QDF]D#WR/#*H#9D5#QLH#PR*H#]RVWDü#Z\NRU]\VWDQ\#MDNR#PLDUD#VNDOL

VNUDMQ\FK#ZDUXQNyZ#U\QNRZ\FK1#7DN%#IXQNFM*#SHáQL#GH#IDFWR#ZDUWR>ü#]DJUR*RQD#Z#]DOHFHQLDFK

QDG]RUX# EDQNRZHJR/# RSLVDQ\FK#Z# UR]G]LDOH# 81#:\VRNR>ü# SU]\M*WHJR#Z\PRJX# NDSLWDáRZHJR/

WM1# 6 43 + 3 << 4 ,9D5 S W G]LH4◊ ◊ = . ; = /# F]\OL# SRQDG# 55# UD]\# G]LHQQH# RGFK\OHQLH# ]ZURWyZ6<
/

ZVND]XMH#MHGQR]QDF]QLH/#*H#Z\PDJDQD#UH]HUZD#NDSLWDáRZD#PD#]DEH]SLHF]Dü#EDQN#UyZQLH*#QD

Z\SDGHN#QDGHU#QLHVSU]\MDM%F\FK#ZDUXQNyZ# U\QNRZ\FK1#=DVWRVRZDQLH#9D5# MDNR#Z\]QDF]QLND

Z\PDJDQHJR# NDSLWDáX# UH]HUZRZHJR# QLHZ%WSOLZLH# ]DSHZQLD# ZL*NV]%# HODVW\F]QR>ü# QRUPRP

QDG]RUF]\P1#1LHVWHW\/# UR]ZL%]DQLH# WDNLH#QLHVLH#]H#VRE%# UyZQLH*#SRZD*QH#Z%WSOLZR>FL# WHRUH0

W\F]QH/# JG\*# MDN#ZVSRPQLDáHP/#ZDUWR>ü# ]DJUR*RQD# OHSLHM# VSUDZG]D# VL*# MDNR# JyUQD# JUDQLFD

QRUPDOQ\FK#VWUDW#U\QNRZ\FK1#:DUWR#VL*#QS1#]DVWDQRZLü/#F]\#HNVWUHPDOQH#]ZURW\#V%#SRSU]HG]D0

QH# RNUHVDPL# ]ZL*NV]RQHM# ]PLHQQR>FL# U\QNX1# -H>OL# QLH/# WR# REQL*DQLH# +WDN# MDN# MHVW# WR# REHFQLH,

Z\PDJD4# NDSLWDáRZ\FK# SU]\# VSRNRMQ\P# U\QNX# SR]EDZLRQH# MHVW# ZL*NV]HJR# VHQVX1# :LHOH

G\VNXVML# Z]EXG]D# UyZQLH*# ZLHONR>ü#PQR*QLND# ED]\OHMVNLHJR/# GOD# NWyUHM# QLH# VSRVyE# ]QDOH(ü

X]DVDGQLHQLD#WHRUHW\F]QHJR1

############################################################
6<
#3U]\#]DáR*HQLX#QRUPDOQR>FL#]ZURWyZ1
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'OD#X*\WNRZQLND#9D5/#NWyU\P#PR*H#E\ü#QS1# ULVN#PDQDJHU#Z#EDQNX# LQZHVW\F\MQ\P/

ZDUWR>ü#]DJUR*RQD# WR#QDU]*G]LH#FRG]LHQQHM#SUDF\1#=#GUXJLHM#VWURQ\#9D5#VWDQRZL# LQWHUHVXM%FH

]DJDGQLHQLH# VWDW\VW\F]QH# L# REOLF]HQLRZH1# =DOHW\# L#ZDG\#9D5# ]# WHJR# SXQNWX#ZLG]HQLD# QDOH*\

]DVDGQLF]R# UR]SDWU\ZDü# Z# RGQLHVLHQLX# GR# KLVWRU\F]QLH# ZF]H>QLHMV]HM# PLDU\# U\]\ND/# D# ZL*F

RGFK\OHQLD# VWDQGDUGRZHJR# ]ZURWyZ# ]# SRUWIHOD1# 2GFK\OHQLH# VWDQGDUGRZH# +F]\OL# ]PLHQQR>ü/

ZDULDQFMD,# VWDQRZL# SRGVWDZ*# ZLHOX# ZVSyáF]HVQ\FK# WHRULL# DNW\ZyZ# ILQDQVRZ\FK/#P1LQ1# WHRULL

SRUWIHOD# U\QNRZHJR# 0DUNRZLW]D# F]\# PRGHOX# &$301#:DUWR# SRGNUH>OLü# SRGVWDZRZH# Uy*QLFH

L#SRGRELH4VWZD#PL*G]\# W\PL#PLDUDPL# U\]\ND# LQZHVW\F\MQHJR1#*HQHUDOQLH/#ZDUWR>ü# ]DJUR*RQD

PR*H#E\ü#SRWHQFMDOQLH#OHSV]%#PLDU%#U\]\ND#Z#6#Z\SDGNDFK=

∑# LQQ\#QL*#QRUPDOQ\#UR]NáDG#]ZURWyZ

∑# QLHOLQLRZD#]DOH*QR>ü#SRPL*G]\#F]\QQLNDPL#U\]\ND

∑# SRUWIHO#]DZLHUDM%F\#LQVWUXPHQW\#R#QLHOLQLRZHM#IXQNFML#Z\SáDW\

1DWRPLDVW#]DUyZQR#RGFK\OHQLH#VWDQGDUGRZH/#MDN#L#9D5/#SR]ZDODM%#QD#SRUyZQDQLH#U\0

]\ND#PL*G]\#Uy*Q\PL#SRUWIHODPL/#V%#Z\UD*RQH#Z#GRODUDFK#L#SRWUDIL%#VRELH#+GR#SHZQHJR#VWRSQLD,

UDG]Lü# ]#NZHVWL%# KHWHURVNHGDVW\F]QR>FL# V]HUHJyZ# ]ZURWyZ/#Z]JO*GQLH# ]MDZLVNLHP# VNXSLDQLD

VL*# ]PLHQQR>FL1#:# REX# SU]\SDGNDFK#PR*QD# GRNRQDü# GHNRPSR]\FML# QD# SRV]F]HJyOQH# NODV\

LQVWUXPHQWyZ# L#SRMHG\QF]H#SR]\FMH/#E%G(#XWZRU]\ü#ZVND(QLN#VNRU\JRZDQHJR#R# U\]\NR#]ZURWX

]#LQZHVW\FML# +5LVN#$GMXVWHG#3HUIRUPDQFH#0HDVXUH,1#7DN#ZL*F#SU]HNRQ\ZDQLH# LQZHVWRUD/#NWyU\

SRVLDGD#GREU]H#]G\ZHUV\ILNRZDQ\#SRUWIHO# LQZHVW\F\MQ\/#EH]# LQVWUXPHQWyZ#R#QLHOLQLRZHM# IXQNFML

Z\SáDW\/#*H#9D5#MHVW#OHSV]\#RG#]PLHQQR>FL/#MHVW#SR]EDZLRQH#SRGVWDZ1#:#WDNLP#Z\SDGNX#Z\EyU

PL*G]\#W\PL#PLDUDPL#U\]\ND#MHVW#NZHVWL%#DUELWUDOQ%1

-HGQ%#]#SRGVWDZRZ\FK#NZHVWLL#GOD#LOR>FLRZ\FK#PLDU#U\]\ND/#]DUyZQR#GOD#]PLHQQR>FL/

MDN# L# ZDUWR>FL# ]DJUR*RQHM/# MHVW# SRGHM>FLH# GR# ]DJDGQLHQLD# KHWHURVNHGDVW\F]QR>FL# V]HUHJyZ

F]DVRZ\FK# ]ZURWyZ1# $F]NROZLHN# ]GDU]DM%# VL*# ]DSHZQH# Z\M%WNL/# WR# MHGQDN# ZL*NV]R>ü# FHQ

LQVWUXPHQWyZ#ILQDQVRZ\FK#Z\ND]XMH#Z\UD(QH#ZDKDQLD#SR]LRPX#]PLHQQR>FL#L#ZVSyá]DOH*QR>FL/

F]\OL#ZáD>QLH# KHWHURVNHGDVW\F]QR>ü1#:DKDQLD# WH#PRJ%# VL*# Uy*QLü# SRG#Z]JO*GHP# DPSOLWXG\/

D#SU]HGH#ZV]\VWNLP#SRG#Z]JO*GHP#RNUHVX# WUZDQLD1#0R*OLZH#V%#]DUyZQR# WUZDáH#]PLDQ\#SR]LR0

PX# ]PLHQQR>FL# +MDN# QS1#SU]\# XZDOQLDQLX# NXUVyZ# ZDOXWRZ\FK,/# MDN# L# NLONXGQLRZH/# JZDáWRZQH

Z]URVW\#ZDULDQFML1

1DOH*\#SRGNUH>OLü/#*H#ZV]\VWNLH#RPDZLDQH# WHFKQLNL#HVW\PDFML#9D5/#D#GRNáDGQLHM# LFK

LPSOHPHQWDFMH/#]DNáDGDM%#KHWHURVNHGDVW\F]QR>ü#]ZURWyZ1#:V]\VWNLH#ERZLHP#RJUDQLF]DM%#RNQR

REVHUZDFML/#QDWRPLDVW#SU]\# ]DáR*HQLX#KRPRVNHGDVW\F]QR>FL/#QDMOHSV]\#HVW\PDWRU#9D5#Z\NR0

U]\VW\ZDáE\# FDá%# GRVW*SQ%# LQIRUPDFM*# L# GáXJR>ü# SUyE\1# 'áXJR>ü# RNQD# REVHUZDFML# L# VSRVyE

ZD*HQLD# KLVWRU\F]Q\FK# GDQ\FK# VWDQRZL# ]DWHP# LVWRWQ\# F]\QQLN#ZDUXQNXM%F\# MDNR>ü# ILQDOQHJR

PRGHOX#NRQWUROL#U\]\ND1#=E\W#NUyWNL#RNUHV#Z\NRU]\VW\ZDQ\#GR#HVW\PDFML73#SRZRGXMH#QDGPLHUQ%

]PLHQQR>ü# +ORVRZR>ü,#VDPHM#PLDU\# U\]\ND/#NWyUD#SRGOHJD#ZDKDQLRP#QLH# W\ONR#SU]\# U]HF]\ZL0

VW\P#Z]UR>FLH# ]PLHQQR>FL# U\QNX/#DOH# UyZQLH*#Z#RNUHVDFK/# NLHG\# ]PLHQQR>ü# LQVWUXPHQWX#QLH

XOHJD#ZL*NV]\P#]PLDQRP1#,QQ\PL#VáRZ\#Z]UDVWD#ZDULDQFMD#HVW\PDWRUD#U\]\ND/#F]\OL#VSDGD#MHJR

############################################################
73
#/XE#]E\W#Z\VRND#ZDJD#SU]\SLV\ZDQD#RVWDWQLP#REVHUZDFMRP1
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HIHNW\ZQR>ü1# 6]F]HJyOQLH#ZLGRF]QH# MHVW# WR# SU]\#PLDUDFK# U\]\ND# RSDUW\FK# QD# REVHUZDFMDFK

SRFKRG]%F\FK#]#RJRQD#3)/#G\VWU\EXDQW\/#MDN#QS1#9D5#+31<<,1#3U]\#]E\W#GáXJLP#RNQLH#REVHUZD0

FML/#PLDUD#U\]\ND#]#RSy(QLHQLHP#UHDJXMH#QD#]PLDQ\#V\WXDFML#QD#U\QNX/#FR#R]QDF]D/#*H#Z]UDVWD

MHM#REFL%*HQLH1#:\EyU#RNUHVX#VWRVRZDQHJR#GR#HVW\PDFML#Z\PDJD#]DWHP#FL%JáHJR#EDODQVRZD0

QLD#PL*G]\#HIHNW\ZQR>FL%#D#REFL%*HQLHP#PLDU\#U\]\ND1

-DN# MX*#ZVSRPQLDáHP/#Z\EyU# SRPL*G]\# ]PLHQQR>FL%# D# 9D5/# MDNR#PLDUDPL# U\]\ND/

Z#SU]\SDGNX#SURVWHM#PHWRG\#ZDULDQFML0NRZDULDQFML#MHVW#NZHVWL%#SUHIHUHQFML#NR4FRZHJR#X*\WNRZ0

QLND1#-HGQDN#SRMDZLHQLH#VL*# L#XSRZV]HFKQLHQLH#RSFML#VWDáR#VL*#ZD*NLP#DUJXPHQWHP#]D# LPSOH0

PHQWDFM%# 9D5/# MDNR# PHWRG\# NRQWUROL# U\]\ND# U\QNRZHJR1# :# SU]\SDGNX# RSFML# ]PLHQQR>ü

SU]HVWDMH# E\ü# GREU%#PLDU%# U\]\ND# SRUWIHOD/# JG\*# QDZHW# SU]\# QRUPDOQ\P# UR]NáDG]LH# ]ZURWyZ

]#F]\QQLNyZ# U\]\ND/# ]ZURW# ]# SRUWIHOD# E*G]LH#PLHü# UR]NáDG# LQQ\# QL*# QRUPDOQ\1# 7DN#ZL*F# SU]\

RFHQLH#ZDG#L#]DOHW#SRV]F]HJyOQ\FK#PHWRG#NDONXODFML#ZDUWR>FL#]DJUR*RQHM/#SRGHM>FLH#GR#Z\FHQ\

RSFML# VWDQRZL# LVWRWQH# NU\WHULXP1# =#WHRUHW\F]QHJR# SXQNWX# ZLG]HQLD/# ]GHF\GRZDQ%# SU]HZDJ*

PDM%#PHWRG\#V\PXODF\MQH/#F]\OL# WHFKQLND#0RQWH#&DUOR# L#KLVWRU\F]QD#V\PXODFMD1#:# W\FK#PHWR0

GDFK#PR*QD#Sá\QQLH#UHJXORZDü#XZ]JO*GQLDQ\#VWRSLH4#QLHOLQLRZR>FL# 0#RG#DSURNV\PDFML#PHWRG%

GHOWD#GR#SHáQHM#Z\FHQ\#RSFML1#:#SU]\SDGNX#PHWRG#DQDOLW\F]Q\FK#PR*OLZH# MHVW# MHG\QLH#RJUDQL0

F]RQH#XZ]JO*GQLDQLH#FKDUDNWHU\VW\NL#RSFML/#SRSU]H]#RGSRZLHGQL%#NRUHNW*#9D5#+SRW1#UR]G]1:16,1

=#SUDNW\F]QHJR#SXQNWX#ZLG]HQLD# MHGQDN/# Uy*QLFD# WD#QLH#PXVL#R]QDF]Dü#]QDF]QHM# UR]ELH*QR>FL

X]\VNLZDQ\FK#UH]XOWDWyZ1

,VWRWQ\P#DUJXPHQWHP#SU]HPDZLDM%F\P#QD#NRU]\>ü#9D5#L#PRW\ZXM%F\P#SRZVWDQLH#WHM

NRQFHSFML# MHVW#Z\VW*SRZDQLH#Z#ZLHOX#Z\SDGNDFK# Uy*QLF# SRPL*G]\# HPSLU\F]Q\PL# UR]NáDGDPL

]ZURWyZ#]# LQVWUXPHQWyZ# ILQDQVRZ\FK/#D# UR]NáDGHP#QRUPDOQ\P1#:# LQQ\P#XM*FLX/#JDXVVRZVNL

SURFHV# Eá%G]HQLD# SU]\SDGNRZHJR# QLH# VWDQRZL# ZáD>FLZHJR# PRGHOX# GOD# FHQ# ZLHOX# DNW\ZyZ

ILQDQVRZ\FK# L#WR#QLH#]H#Z]JO*GX#QD# LFK#KHWHURVNHGDVW\F]QR>ü/#DOH#ZDUXQNRZ\#UR]NáDG#SU]\UR0

VWyZ#FKDUDNWHU\]XM%F\#VL*#HNVFHVHP#NXUWR]\#L#VNR>QR>FL%1#:#W\P#PRPHQFLH/#PDFLHU]#ZDULDQ0

FML0NRZDULDQFML# QLH# RGGDMH# Z# SHáQL# U\]\ND# ]ZL%]DQHJR# ]# SRUWIHOHP# LQZHVW\F\MQ\P1

8Z]JO*GQLDQLH# SU]H]# PRGHO# 9D5# DOWHUQDW\ZQ\FK# UR]NáDGyZ# ]ZURWyZ# WR# QDVW*SQ\/# ZD*Q\

HOHPHQW# MHJR#RFHQ\1#,VWQLHMH#RJURPQD# OLF]ED#PR*OLZ\FK#VSHF\ILNDFML#DOWHUQDW\ZQ\FK#UR]NáDGyZ

]ZURWyZ/#]#NWyU\FK#MHG\QLH#NLOND#+PRGHO#ZDUWR>FL#HNVWUHPDOQ\FK/#PRGHO#MXPS0GLIIXVLRQ/#UR]NáDG

*('/# Uy*QH#RGPLDQ\#PHWRG\#+6,#]RVWDáR#SU]HGVWDZLRQ\FK#Z#QLQLHMV]HM#SUDF\1# -HVW# WR# MHGHQ

]#SRZD*Q\FK# SUREOHPyZ# ]ZL%]DQ\FK# ]#RGHM>FLHP# RG# WUDG\F\MQHJR# ]DáR*HQLD# R# QRUPDOQR>FL

ORJ0]ZURWyZ1#7UXGQR# MHVW#ERZLHP#GRNRQDü#Z\ERUX# MHGQR]QDF]QLH#QDMOHSV]HM#PHWRG\/#]ZáDV]0

F]D/# *H# Z# SU]\SDGNX# 9D5# RFHQD# PRGHOX# RGE\ZD# VL*# QD# RJUDQLF]RQHM# OLF]ELH# REVHUZDFML

+QDUXV]H4#9D5,/#FR#RJUDQLF]D#HIHNW\ZQR>ü#PHWRG#LOR>FLRZ\FK1

.ROHMQ\P#SUREOHPHP#PR*H#VL*#Z\GDZDü#]QDOH]LHQLH#RGSRZLHGQLFK#PLDU#ZVSyá]DOH*0

QR>FL#SU]\#UR]SDWU\ZDQLX#UR]NáDGX#]ZURWyZ#VSR]D#URG]LQ\#UR]NáDGyZ#HOLSW\F]Q\FK1#7HRUHW\F]QH

SRGVWDZ\# PRGHORZDQLD# QLHOLQLRZR>FL# Z# ]ZL%]NDFK# PL*G]\# LQVWUXPHQWDPL# ]RVWDá\# RSLVDQH

Z#UR]G]LDOH# 7161#7HPDW\ND# WD#VWDQRZL#QLHZ%WSOLZLH# LQWHUHVXM%FH#SROD#GR#GDOV]\FK#EDGD4/# W\P

QLHPQLHM# SUDNW\F]Q\P# VSRVREHP# XQLNQL*FLD# NRPSOLNDFML# ]ZL%]DQ\FK# ]# ZLHORZ\PLDURZ\P
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FKDUDNWHUHP# ]DJDGQLHQLD# MHVW# UR]SDWU\ZDQLH# FDáHJR# SRUWIHOD# MDNR# SRMHG\QF]HJR# LQVWUXPHQWX/

SU]H]#FR#VSURZDG]DP\#SUREOHP#GR# MHGQHJR#Z\PLDUX1#=#GUXJLHM#VWURQ\/#ZDUWR#]ZUyFLü#XZDJ*/

*H#WDNLH#UR]ZL%]DQLH#MHVW#QLHPR*OLZH#Z#SU]\SDGNX#V\VWHPX#Z#URG]DMX#5LVN#0HWULFV/#NWyU\#PXVL

]DSHZQLDü#X*\WNRZQLNRP#HODVW\F]QR>ü#Z#WZRU]HQLX#SRUWIHOL#L#RFHQLH#LFK#U\]\ND1

=DUyZQR#Z\FHQD# LQVWUXPHQWyZ#R#QLHOLQLRZHM#IXQNFML#Z\SáDW\/# MDN# L#PRGHORZDQLH#]#]D0

VWRVRZDQLHP# DOWHUQDW\ZQ\FK# UR]NáDGyZ# ]ZURWyZ# ]ZL%]DQH# MHVW# ]# MHGQ\P# ]# SRGVWDZRZ\FK

Z%WNyZ#WHM#SUDF\#WM1#]DVWRVRZDQLHP#PHWRG#QXPHU\F]Q\FK#Z#PRGHORZDQLX#ILQDQVRZ\P#+SRW1#QS1

UR]G]1# 916/# UR]G]1# :19,1# -HG\QLH# JZDáWRZQ\# UR]ZyM#PHWRG# V\PXODF\MQ\FK# SR]ZROLá# QD# SHáQH

Z\NRU]\VWDQLH# PR*OLZR>FL# 9D51# %XGRZD# RGSRZLHGQLFK# V\VWHPyZ# LQIRUPDW\F]Q\FK

L#]DVWRVRZDQLH#QRZRF]HVQ\FK#DOJRU\WPyZ#REOLF]HQLRZ\FK#XPR*OLZLá\#ELH*%F%#NRQWURO*# U\]\ND

SU]HSURZDG]DQ\FK#WUDQVDNFML#L/#FR#ZD*QLHMV]H/#MHJR#RFHQ*#Z#NRQWHN>FLH#FDáHJR#SRUWIHOD#EDQNX1

1D#NRQLHF#FKFLDáE\P#]ZUyFLü#XZDJ*/#*H#9DOXH#DW#5LVN#VWDQRZL#QLH# W\ONR#RVWDWQL#NURN

Z#UR]ZRMX#QDU]*G]L#DQDOL]\# L#NRQWUROL#U\]\ND#U\QNRZHJR1#-HVW#WR#UyZQLH*#REILWH#(UyGáR# WHPDWyZ

EDGDZF]\FK# L#F]\QQLN#UR]ZRMX#GOD#]QDF]%FHM#JDá*]L#XVáXJ# ILQDQVRZ\FK/#GRVWDZFyZ#V\VWHPyZ

]DU]%G]DQLD# U\]\NLHP# L# ILUP# GRVWDUF]DM%F\FK# XVáXJ#Z# W\P# ]DNUHVLH1# 7R# ]# NROHL#Z# QDWXUDOQ\

VSRVyE#SURZDG]L#GR#SHZQHJR#]QLHNV]WDáFDQLD#RFHQ\#U]HF]\ZLVWHM#ZDUWR>FL#WHJR#QDU]*G]LD#RUD]

SRPLMDQLD# MHJR#ZDG# L# RJUDQLF]H41#:DUWR# ]DWHP# SDPL*WDü/# *H# VWRVRZDQLH# 9DOXH# DW#5LVN# QLH

XZDOQLD#LQZHVWRUD#RG#]JRGQHM#]H#Ä]GURZ\P#UR]V%GNLHP´#RFHQ\#GHF\]ML#LQZHVW\F\MQ\FK/#F]\#WH*

VWRVRZDQLD#NRPSOHPHQWDUQ\FK#PLDU# U\]\ND1#:# UDPDFK#SRZ\*V]HM#SUDF\#VWDUDáHP#VL*#ZLHUQLH

SU]HGVWDZLü#PRFQH# L#VáDEH#VWURQ\# LOR>FLRZ\FK#PHWRG#NZDQW\ILNDFML# U\]\ND/# MDN# WH*#PR*OLZR>FL

SU]H]Z\FL**DQLD# LFK#RJUDQLF]H41# ,#PDP#QDG]LHMH/#*H#PRMH#VWDUDQLD#]DNR4F]\á\#VL*#FKRü#F]*0

>FLRZ\P#VXNFHVHP111
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