
MPRA
Munich Personal RePEc Archive

Managing Credit Risk with Credit
Derivatives

Gilroy, Bernard Michael and Broll, Udo

2005

Online at http://mpra.ub.uni-muenchen.de/17678/

MPRA Paper No. 17678, posted 06. October 2009 / 10:51

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Research Papers in Economics

https://core.ac.uk/display/6913384?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://mpra.ub.uni-muenchen.de/
http://mpra.ub.uni-muenchen.de/17678/


'~U!~p~q :>!WBuAP 'S~A!JBA!J~p
J!P~J:> '){S!J J!P~J:> 'JU~W;)~BUBW AJ!I!qB!IIJ;)SSB 'WJIj ~U!)[UBg :sp.lOMAa)/

tEd 'lW :73"1'

l~~SU! q:>t!~ ~11 s~!sod~p p~ S~OI JOJ ~nu~A~lII1U!~J1!W l11nb~ ~so:> I11U!~J1!W J!
I11W!~do S! ~U~W~~I1~W ~!I!ql1!14~SS1! ~q~ ~l1q~ ~~I1~SUOW~p ~M '~loWJ~q1Jnd 'uO!~l1lnwn:>:>11

q'J111~M ~q~ JO S:>!Wt!UAp ~q~ JO ~!I!ql1!J1!A ~q'J U! uo!~:>np~ll1 ~nolq'J q~l1d uo!~dwnsuo:> ~q~
~Z!I!ql1~S o~ S! ~U!~p~q JO ~sodJnd ~q~ AI!J1!W!ld 'Sl~UMO )f~q JO S~:>U~l~J~ld ~q'J uo spu~d~p
q:>!qM WJ~~ ~~p~q ~lnd 11 p~ ~UO!Sl~AI1 )fS!l S,)f~q ~q'J p~ wn!w~ld )fS!l ~q~ Aq P~IIOl~UO:>

S! q:>!qM WJ~~ ~A!~l1ln:>~ds 11 :S~U~W~I~ 0A\:j JO S~S!SUo:> O!~l1l ~~p~q I11W!~do ~q'J ~l1q~ UMOqS S!
~I "p~!pmS ~J1! uo!~dwnsuo:> p~ SUO!S!:>~p ~Ol p~ ~!sod~p 'S~!~~~I1~S ~U!~p~q I11W!~dO )flOM

-~Wt!lJ ~W!~-SnOnU!~uo:> 11 UI 'S~A!~I1A!l~P ~!P~l:> ~sn ~:> ~U~W~~I1~W )f~q ~q~ ~l~qM I~POW

~U!~p~q :>!Wt!uAp 11 dOI~A~p ~M )fS!l ~!P~l:> ~U!:>I1J WlY ~U!)(UBq 111!:>l~WWO:> 11 U~A!D

UJoqJ;)PBdJO AJ!SJ;)A!UOZ pUB A~OIOuq:>;)J.JO AJ!SJ~A!UO U;)PS;)JO,

zAOJI!D I;)Bq:>!W "g pUB ,IIOJg °pO

SaA!JeA!Jaa J!paJ~ 4J!M >tS!~ J!paJ~ 6u!6euew

S~A!~I1A!l~a ~!P~lJ q~!M )fS!"M ~!P~lJ ~U!~I1~W Z

..

~

I \ i
J.



"(IOOV lB la 1I01H '(OOOV lB l~ UUBWl~UBH '~ldWt!x~ 10J '~~SE

.Sl~q}O p~ (E66V 1I01H p~ IqBA\ '(EOOV

lB la 1I01H '(lOOV l~äulsalq;)s p~ ~ä1~qnO'1 '(L66I) äuoA\ 'aldwBx~ 10J '~~SZ

"(lOOV UOllBl;)OSSY ,Sl~~H qslll1H '(lOOV slsS~H oslB ~~Sl

UOlUH SB q;)nS S~l;)ld~q u:äl~l~AOS p~ ~lB10dlO;) U! ~SB~l;)Ul ~ ~l'e S~AllBAl1~p

llP~l;) JO ~Sll ~ql 10J SUOSB~l UlBW ~q.L 'Sl'e~f.. lU~;)~l Ul ~PlMPI10M f..l~äl'el P~SB~l;)

-Ul SBq SUOll;)BS~l:J S~AllBAl1~p llP~l;) JO l~qwnU ~q.L II WOlJ 19~U~q Ol äUll;)~d
-X~ '){Sll llP~l;) f..nq Ol 10 ){Sll llnBJ~p ~lBUlWlI~ 10 ~;)np~l Ol 10lS~AUl UB MOIIB S~All
-BA~l~p llP~l;) .Spuoq p~ S~OI SB q;)nS Sl~SSB IBl;)~Wj Ul p~PP~qwl ~q f..BW q;)lqM

SdBMS p~ SUOlldo 'SP1BAUOJ JO WlOJ ~ql ~ABq ~;) S~AllBAl1~p l~P~l;) .p~ll~JS~l:J
lOU f..IIBnsn Sl UOllBällqo ~ql JO dlqS1~UMO IBä~1 ~q.L .1~qlO~ Ol f..}l'P.d ~UO WOlJ

){Sll llP~l;) l~JS~l:J Ol P~u:äls~P S}U~wnJ:JSUl IBl;)~u9 ~l'e S~AllBAl1~p llP~l;) .UOll

-BällqO IBl;)UBug: ~lllU~ aq} 10 }l'P.d f..Bd~l lOU S~Op l~MOllOq ~ql lBql ){Sll ~ql Sl ){Sll
llnBJ~p 10 llpa1;) IB1~U~ä UJ i,S~AllBAl1ap llP~l;) ~l'e lBqM p~ ){Sll llP~l;) Sl lBqM

lu~wpäBUBW klllqBll p~ l~SSB
IBWlldo s~q ~ql Sl;)~JJB ~;)lld l~){l'eW B lB Oll~J}Jod ~Ol f..)(Sll S,)[UBq B JO f..lItlJ

10 f..IIBl}JBd (f..nq 10) II~S Ol klllqlssod ~q} MOq ~UlWBX~ Ol Sl ~All;)~rqO mo E.SUOll
-do p~ S~Jn}tlJ/SP1BAUOJ llP~l;) SB q;)nS SlU~Wnl:ISUl lt3l~uBu9 P~;)Ut3ApB 10J S~All
-BAll~P llP~l;) Wl~l ~q} ~sn IIlM ~M l~nb~s ~ql UI '~lqBIlBAB ~l'e ){Sll llP~l;) ~äp~q Ol

S~A~lBAl1~p llP~l;) U~qM 'lu~w~äBUBW k~I~lqBlI pUB l~SSB ~Bq IBWlldo Sl;)~JJB o~loJ
-}Jod ~ol f..)(Sll B MOq f..PnJs Ol s~ WlB mo .pl'emq IB10W pUt3 UO~l;)~I~S ~Sl~ApB 'äUl
-~qJo sl;)~dsB IBuollBWloJUl wolJ S};)Bl:JSqB lnq 'Am~P~lUl~lUl SB ~I01 s,~q ~q}

uo äUlSSn;)°J Sl q;)B01ddt3 ~q.L "«L66I) l~q;)°"M p~ SBXl~ld ~~S) äul~qJO q;)B01d
-dt3 UO~lBZ~~ä10 IB~l:JSnpUl P~IIB;) OS ~q} Sl f..PnJS mo 10J ~sn ~M ){lOM~WBlJ ~ql

lUB:lSUl q;)t3~ lB tpIB~M JO klIlln IBUlä1BW
~ql SIBnb~ uOlldwnsuo;) JO klllln IBUläl'eW ~ql wnUJlldo ~ql UI lUB:1SUl q;)B~ lB ~nu

-~A~l IBUläl'eW IBnb~ SlSO;) IBUläl'eW Jl It3WlldO Sl f..;)lIOd lfsod~p p~ ~OI ~ql lBql
~lBl:JSUOW~p ~M pUB UOlllSod ~äp~q IBWlldo s,~q ~q:J PAl1~p ~M I~POW äUläp~q

;)lWt!uf..P B ulqllM '){Sll lInBJ~p p~ )[UBq ~qlJO l~UMO ~q}JP UOlS1~AB ){Sll U~AlD

i){Sll lInBJ~p äUl:)BJS~j äUl~q ~Sl~AB-){Sll
JO SUOlSl;)~P äUläp~q p~ IBl;)~ug: ~ql äUlW~;)UO;) S~!P~~ f..Ut3W u~~q ~ABl{ ~1~q}

lu~w~äBUBW ){Sll llP~l;) p~ OllOJ}Jod ~OI JO ~;)UB:IlQdM PI10M It3~l ~q} 10J äUl
-lUnO;);)Y .vOOlJO ~q} f..q UOllIll:J ~$ P~~;)X~ IIlM l~){lBW U01lBAl1~P llP~l;) IBqOlä ~ql
'SalBWllS~ ~ZlS l~){l'eW ~ql Ul p~pnl;)Ul OSIB ~l'e Sdt3MS lrS BIJI .vOOl f..q UOllIll:J 8.v$
JO ~wnloA lSt3A B äUlq;)B~l S~SB~l;)Ul ;)~lBWt!lp lSB;)~lOJ f l*l;)OSSY Sl~~H qSlll1H

~ql JO sf..~AJ:nS IBnUUl! ~ql .UOllIll:J I $ l~AO 10 uollI~q ~8 ~ $ f..I~lBWlX01ddB JO ~wn

-IOA SUOll;)BS~l:J ~At3q Ol I OOl JO pU~ ~q} lB P~lBWllS~ iU~St3q l~){l'eW S~Allt3Al1~p

llP~l;) IBqOlä ~ql JO q}MOß aql I.SaAll;)~rqO AmUJl1d 4~ l 0 ~UO St3 Sl~ät3~W leI;)

-Ut3Wj f..q p~)[UB1 sl II '(E66I) lB l~ lOOld ul P~lu~wn;)~P 'P~~PUJ .s~lWOUO;)~ IIB

Ul pUB s~zlS IIB Jo SUOllnJllSUl IBl;)~Wj p~ S~ll'elP~~~ t f..q UOllU~UB äUlSB~l;)Ul

P~Al~;)~l sBq lu~w~äB~W ){Sll llP~l;) f..IIBl;)~ds~ p~ lUp 9gB~w kl[lqBlIß~ssy

I
I
I

'UO!J:>npOJJUI . ~

E UO!l;)npOllUI '[

"

~



I

'

I !,

i

'J~d~d ~q~ s~pnJ:>uoJ V UO!~J~S 'WJY ~U!)[U13q ~q~JO SUO!~

-!sod ~U!~p~q pU13 ~!sod~p 'u~oI I~W!~do S~U!W~X~ ~ UO!~J~S '~Iq~I!~A~ S! ~A!~~A!J~p
~!P~JJ ~ U~qM ')[S!J ~!P~JJ J~pUn WJlj ~U!)[U13q I~!JJ~WWOJ ~A!~!~~dWOJ ~ Jo I~poW

I~Jodw~1l~~u! U13 ~u~s~Jd ~M Z UO!~J~S uI 'sMoIIoJ s~ S! J~d~d ~q~ Jo U13Id ~~

')[U13q ~q~Jo J~UMO ~q~JO ~!I!~n p~~J~dx~ ~q~ ~S~~JJU! pU~ SMOg
qs~J U! ~!I!q~!mA S!q~ ~Jnp~J U~J S~A!~~A!J~p ~1P~J;) 'UO!SJ~A~ )[S!J S! ~J~~ ~~~

~U~~x~ ~q~ O~ '~Iq~l!S~pUn ~q AII~J~U~~ II!M uo!~dwnsuoJ U! ~!I!q~!mA 'UO!~dwns
-UOJ J~UM.O S,)[U13q ~q~JO ~unow~ ~q~ U! ~!I!q~!mA U! ~InS~J )[S!J ~!P~JJ O~ ~np SMOg

qs~J U! SUO!~~mJng WOPU~"M 'SMOg qs~J ~q~ U! ~!I!q~!mA J!~s~qJO~S ~WOS ~q II!M
~J~q~ '~~p~q ~OU s~op WJlj ~U!)[U13q ~ JI 'S)[S!J ~!P~JJ ~!~J~AOS pU13 ~~~JodJOJ ~U!
-J~J ~m S)[U13H 'SMOIIOJ S~ p~~~JdJ~~U! ~q U13J ApmS mo JO UO!~~A!~OW J!S~q ~q.l

'uo!~dwnsuoJ JO W1!~~S ~~ ~Z!I!qms O~ J~pJO
U! S)[S!J ~Jnp~J O~ JO~S~AU! U~ JO ~l!S~P ~~ "~'! '~J~ds~ %'U!~r~q uo %'u!snJoJ ~m ~M

'UO!~~InJ~ds pU13 ~~~~!qm '~U!~p~q ~m SUO!~~J!Idd~ u:!~ ~q.l 'S~A!~~A!J~p ~!P~JJ
~Z!I!~n U13J SJ~~~U13W I~!JU13UY qJ!qM U! SA~M AU13W i ~ J~~' I OOZ ~U!~u~~JV

pU13 '866 I S~S!J;) I~!JU13U!d U13!Ssn"M 'L66 I U! S~S!J;) I~.J .d U~!SV ~~ pU13 'ZOOZ

uo!~:)npOJ~UI . I V

~

~



(E) " (1-1)JI'"a(J).l = ()
, I
i I : (J).l '~~eJ m!°1 ~A!~:)~JJ~ ~q~ '~~sse ~U!ÄIJ~pun ~q~Jo 9:)pd ~q:I pm! ' (J)/ '~:)!Jd

s~~nJ ~q~ osle S! q:)!qM '~:)!Jd pmA\JoJ ~q~ U~~M~~q PI~q ~snm d!qsuO!~eI~J ~U!
-MOnOJ ~q:I 'S~!~!un:jJoddo ~~e~!qm ~U~A~Jd o~ J~pJO ~ 'g:)P~H '~UJ!~ J~AO ~~SUO:)

pm! :)!~seq:)o~SUOU S! S~~eJ ~S~J~~U! S!q~ ~eq~ ~mnsse ~ft\ '~p:>{mm ~q~ U! ~S~J~~U! JO

S~~eJ ~~.IJ-:>{S!J ~q:I ~~OU~p N.l ~~'l 'UOZ!Joq ~U!~p~q S,J ~S~/I;U! ~q~ s~q:)~em ÄI~:)~JJ~d

~:)e~uo:) S~JmnJ ~q:I Jo ,\:}!m~em o~ ~m!~ ~q~ ~eq~ ~ s~ b 1\\ '~~:>{mm o~ ~U!:>{Jem

o~ ~np J~ije~J~q~ ÄIsnOnU!~uo:) /p JJo Äed ~nq J~~U~ 0 ~!q~ou ~So:) s~:)e~uo:) s~~

-nd ':>{S!J ~IneJ~p ~q~ ~~p~q o~ S~A!~eA!J~p ~!P~J:) ~q~ sn m!:) UIJIj ~U!:>{Ut!q ~q.L

'ss~:)oJd J~ ~!M pmpue~s e S! zp ~J~qM

(z) ZP.D + JpTi = .l .lf
;

:SMOnOJ se ss~:)oJd S q~ ~~!JA\ ~M 'Äne:)!~em~q~ew
I

'UO!snJJ!P ~q:I Jo ~mse~m e S! q:)!qM '.D J~~~memd :)Qt!!;JeA p~xy e pm! Ti ~~eJ

ij!lP p~xy e q~!M uo!~om m!!UA\OJg :)!~~mo~~ e SMoI oJ .:I ~~eJ m!°1 ~A!~:)~JJ~ ~q:I
~eq~ ~mnsse ~1\\ ':)!~seq:)o~s ~q o~ p~mnsse S! '.l '~~e.t ueQI ~A!~:)~JJ~ ~q:I Jo uo!~nI
-OA~ ~q,L 'u!e:).I~:)un ~m s~u~mÄed~J ~eq~ ~su~s ~q~ U! *S!rx :t!P~J:) s~:)eJ :>{Ut!q ~q.L

, N.l ~~eJ ~S~J~~U! :)!~S!U!UJJ~~~p U~A!~ I ~t! ~~:>{mm :>{Ut!qJ~~U! m! mo.IJ

p~:)m!mj JO U! p~~S~AU! I~!de:) Jo ~:)m!Ieq ~A!~e~~U J A~~!sod ~q~ S! .w ~J~qM

(I) 'a + °)/ == .w '

:SMOnOJ se U~U!lM

~q m!:) :>{Ut!q ~q~ Jo ~u!e~suo:) ~~~qs ~:)m!Ieq ~qJJ '0 !J '0 < a D '0 < 77 D

, 0 < 7 D :X~AUO:) pUB ~u!se~J:)U! S! q:)!qM '(a '7) q P~U!UJJ~~~p ~m :>{Ut!q
,

~q:I JO ~so:) IeUO!~eJ~do ~q.L 'U~A!~ se u~:>{e~ S! :>{Ut!q ~ J 'iO)/ 'Ie~!de:) ,\:}!nbg 'U!e~

-J~:)un S! ~u~mÄed~J ~!P~J:) ~q~ ~sne:)~q U!e:).I~:)un S! ' I ~J ueol JO ~~eJ ~A!~:)~J

-J~ ~q,L 'J~:>{l!~ ~:)!Jd e S! :>{Ut!q ~q~ ~eq~ ue~m ~M ~A!~!~ d 0:) Äg '7 Sm!°1 ~u!:>{l!m

pm! a s~!sod~p ~U!:>{e~ 'ÄJe!P~UJJ~~U! Ie:)!sseI:) e S! q ~q.L ':>{JOM~me.IJ IeJod

-m~:).I~~U! m! U! UIJIj ~U!:>{Ut!q ~A!~!~~dmo:) e JO I~pom oJ~q'iI!e~s e J~P!SUOJ

I

DU!DpaH p paJ~ '4JleaM "Z

~ ~U!~P~H pm! ){S!"M ~!P;)JJ 'q~lg;) M 'z

.

~ '



[
I"fit , , ,;

,

1 ! , 11

"I
:1 1
[I
'I
';
I

:1
11

I
I

,!
,I
,.
,I
.I

I
,
I'
,I
,,I i
:i i

11 i 11 i
"
(I

. fpH s~uaw!.13d qs :> SaA!a:>aJ aqs 'slI13J a:)!Jd

sa~ßJ aq~ J! ~ fpH ~unOW13 UtJ !.13d o~ St!q aqs '0 < fp 'sas!J a:)!Jd sa~ßJ aq~ JI

'~unO:):)13 U!~IeW S~! ~snrp13 ~snw )[U1!q aq~ 'aw!~ JaAO sa~~q:) a:)!ld sa~ßJ a~ sv

(~) . fpH - Jp[:J -IJ + CI - Ai) w.l] = AiP

:!.q UaA!~ S! uo!~13nba uo!~13Inwn:):)13 ~I13aM aqt 'a:)uaH ° H awnloA q~!M

uo!~!sod a~paq 13 sa~ WlIJ ~u!)[U1!q aq.l O~a){Iew aA!~13AoJap ~!paJ:) aq~ U! uo!~!sod
13 ~U!){13~ !.q ){S!J S!~ ~SU!13~13 a~paq U13:) UJJg ~U!)[U1!q a '){S!J ~!paJ:) aq~ Jo uo!~nI
-OAa :)!~St!q:)o~s a~ o~ anp U!131la:)un aIe aw!~ JaAO sanua aJ O!IoJ1lod UtJ°I a:)U!s

'JP:J
!.q pa~ouap S! aW!~ JaAO JaploqaIeqs aq~ Jo a~!puadxa o!~dwnsuo:) aq.l '~a){Iew

o~ ~U!){IeW o~ anp JaY13aJaq~ !.IsnOnU!~uo:) fp JJo Ä13 SaA!~13A!Jap ~!paJJ °q~13d

uo!~13Inwn:):)13 q~I13aM a~ Jo A:J!I!q13!IeA aq~ U! uo!~:)npaJ 11 q'ilnoJq~ q~13d uo!~dwns
-uo:) aq~ az!I!q13~s o~ S! ~u!~paq Jo asodJnd aq.l O){S!J ~I ap aq~ a~paq o~ ~a){Iew

~U!Ieqs ){S!J aq~ asn U13:) WlIJ ~u!)[U1!q aq.r °a~13J ~!soda UaA!~ aq~ S! G.l aJaqM
, ,!

'Jp((a '7)D - aG.l- Ww.j 7.l) = JPIJ

:uo!~g!pa ~U! 113!:)UtJug wolJ s~goJd
aq~ !.Iaw13u 'WlIJ ~U!){UtJq aq~ U! ~ua~SaAU! aq~ wolJ S3 0:) Moll qS13:> puo:)as V

°aw!~ Jo ~!un J d JPCI - Ai) W.l JO MOll

qS13:) 13 Sa~13JaUa~ pUtJ W.l a~13J ~saJa~u! ~a){Iew ssaI){s!J a ~13 pa~SaAU! S! 'I - Ai
!.Iaw13u 'a:)uaJaJJ!p aq.l °WllJ ~U!){U13q aA!~!~adwo:) 13 P! I ~unOW13 ug pa~saA

-U! !.p13aJ{13 S13q aqs q:)!qM wOlJ 'Ai q~I13aM 113~0~ S13q O~M '.L UOZ!Joq ~U!UUgld

paxg 13 q~!M JO~saAU! UtJ Jap!suoJ 'uo!~dwnsuo:) ~noq13 saIe:) OqM 'JaUMO aq~ JO
~saJa~U! aq~ U! op UtJ:) Ja~13UtJW )[U1!q a~ ~saq a~ o~ 'S! ~13 'walqoJd UO!~13Z!W!X13W

A:J!I!~n S~! PUg UO!~13Inwn:):)13 ~I13aM S,JaUMO)[U1!q aSJaA~ S!J aq~ o~ ~ aM MON

'~ass13 ~u!!.{Japun a~ Jo
wn!waJd ){S!J aq~ s~uasaJdaJ dH1I ° W.l a~13J aalJ-){s!J ~ UO:) aq~ O~ 113nba ~unow13

U13 !.q a~13J UtJ°I aA!~:)aJJa ~u!!.{Japun aq~Jo ~13q~ wolJ sm !p ~~ [W.l- 11] = dH1I

a~13J Y!lp 13 q~!M 'ssa:)old UO!~OW U13!UMOIH :)! 0woa~ 13 s!.~qo osI13

a:)!ld s~~ßJ ~q.l °P~~13I~llO:) !.I~:)aJlad ~Ie 11 fp pUtJ i .l Jp ~13~ p~wnSS13 S! ~I

(17) .ZP.D + Jp[W" - 11] + ~
1 , :~:)!ld sa~ßJ

~~ !.q P~MOlIoJ ss~:)old :)!~S13q:)O~S ~~ ~A!Jap UtJ:) ~~ Ww~'1 s,Q~1 ~U!!.IddV
,

I

gU!gp~HP '~I~~M °z 9

"

~



°WJg ~U!)[Ugq aq~Jo saInJ uo!~dwnsuo:) IgW!:~do pImi~UaWa~gugw ~!I!qg!Ißas
-Sg IgW!~do a~ o~ wm aM MoN "(9) ~U!g~SUO:) Moll q~IgaM :)!~Sgq:)O~S aq~ O~ ~:)arqns

(L) 'JPld-t1(:J)n.zJ:!l ~~&
:WaIqO,Jq UO!~gZ!W!XtlW ~U!MO"OJ

aq~ saAIos Ja~gugw ){Qgq aSJaAg ){S!J aq,r °a~gJ ~unO:)S!p g~!~:)arqns g S! d Ja~aWgJ

!
-gd aq.l° 0> (:J)un '0< (:J)/n 'OaO! 'UO!SJaAg ){S!J s~!q,qxa q:)!qM UO!~:)unJ ~!I!~n

wa~sua~JoW-UUgWnaN UOA g S! (:J)n °uo!~dwnsuo:) ~noqg saJg:) JO~SaAU! aq.l

°aw!~ JaAO auo~JoJ anUaAaJ ~saJa~u! :)!~s!u!WJa~ap aq~ "aO! 'WJg ~U!

-){Qgq aq~ U! ~ua~SaAU! aq~Jo ~So:) ~!un:jJoddo aq~ s~uasa.rdaJ JP/w.l WJa~ aq.l

(9) "Zpf.D MI{ - JpC/w.l-:J - U + fn: I{ - Mw.l) = MP
, ,I ! :uo!~gnba UO!~

I
-gInwn:):)g q~IgaM a~ SaA!~ (~) U! fp JOJ ssa:)oJd :)!~ o~s aq~ ~u!~n~!~sqns pug
, MI H = I{ Sg ~IgaM o~ ~:)adsaJ q~!M O!~gJ a~paq aq~i Uo!~!ugap aq~ q~!i\\

L ~U!~paH pUR )jsrn ~!P~JJ 'q~llJ~ A\ "z

'CII I:! 1 " , I' 1 r"" I. : :" :

I;' "
It,.."
I cl: '
:"1 I c

I'
, ,

.!-



111

'S;}:>U;}l;}J;}ld UO spu;}d

-;}p U!t/gt/ ;}A!~OW S!~ O~ ~:>;}dS;}l q~!M 0!~t/1 ;}gp;}q It/W!~do ;}q~ ~t/q~ ;};}S ;}A\ ';}W!~
l;}AO uo!~dwnsuo:> ;}Z!I!qt/~s o~ ;}l!S;}P ;}q~ ';}'! ';}A!~OW gU!gp;}q ;}Jnd ;}q~ s;}Jn:ldt/:>

(11) Jo WJ;}~ puo:>;}S ;}q.L '~u;}uodwo:> ;}A!~t/ln:>;}ds ;}q~ S;}wo:>;}q l;}IIt/ws ;}q~ ';}:>!ld

S;}Jn:lnJ ;}~ Jo uo!~nloA;} ;}~ Jo ;}:>ut/!mA ;}~ l;}gg!q ;}q~ 10 UO!Sl;}At/ )[S!l ;}q~ l;}gg!q

;}q.L '{.D ';}:>pd S;}Jn:lnJ ;}q~ JO UO!~nIOA;} ;}q~ JO ;}:>Ut/!mA ;}~ pUt/ 'MAI MMM A-

uo!ss;}ldx;} ;}q~ Aq P;}Jnst/;}W S! q:>!qM 'UO!Sl;}At/ )[SP ;}A!~t/I;}l Jo ;};}J'3;}P S,lO~
-S;}AU! ;}q~ UO spu;}d;}p ~u;}uodwo:> ;}A!~t/ln:>;}ds ;}q~ Jo ;};}J'3;}P ;}q~ 'U;};}S ;}q Ut/:> SV

°0!~t/1 ;}gp;}q gU!Z!W!U!W ;}:>Ut/!mA ;}q~ wolJ ;}~t/!A;}P pUt/
~uno:>:>t/ O~U! S!~ ;})[t!~ II!M 10~S;}AU! ;}Sl;}At/ )[SP V ';}A!~t/AP;}P ~!P;}l:> ;}q~ uo wn!w;}ld

)[SP t/ S! ;}l;}q~ ~t/q~ SUt/;}W q:>!qM '0 < cRlrl O;}'! 'UO!~t/m!s UO!~t/p1t/M)[:>t/q t/ U! ;}q

o~ ~no wn~ At/W ~;})[mw S;}lmnJ ;}q.L ° A:>!Iod ;}gp;}q It/W!~do ;}q~ Jo ~u;}uodwo:> ;}A!~t/I

-n:>;}ds ;}q~ S! (11) U! WJ;}~ ~SJIJ ;}q.L 'O!~t/1 ;}gp;}q It/W!~do ;}q~ S;}A!g (11) uo!~t/nbH

'P;}IIYIInJ S! ' a" < .w" < " 'u!gmw UO!~

-t/!P;}WJ;}~U! ;}q.L '(01) pUt/ (6) ;};}S ";}O! '~so:> IBU!glt/W sIt/nb;} ;}nU;}A;}l It/U!gmw ~;}U

~t/q~ S;}l!nb;}l q:>!qM ';}InJ UO!~t!Z!w!~do :>!~t/~s ;}q~ o~ gU!P10:>:>t/ ;}W!~ Jo ~Ut/~SU! q:>t/;}

~t/ SUt/°I gU!A!g pUt/ s~!sod;}p gU!:>It!:I S! op Ut/:> ~U;}W;}gt/ut/w )[Ut!q ;}q~ ~S;}q ;}q.L

'l;}UA\O s,)[Ut!q ;}~Jo UO!~:>Ut1J ~n!~n ~:>;}l!PU! ;}q~ SB P;}Y!~U;}P! ;}q Ut/:> (J',,' M) A

;}l;}qM '(.)MA q~It/;}M JO ~n!~n It/U!gmw ;}~ O~ It/nb;} ;}q O~ St/q (:J)/n UO!~

-dwnsuo:> JO ~n!~n It/U!gmw ;}~ :uO!~dwnsuo:> It/10dW;}:jJ;}~U! IBW!~dO 10J UO!~!PUO:>

mn!Wt/J ;}~ S! ~I 'UO!S!:>;}P uo!~dwnsuo:> It/W!~do ;}q~ S;}U!WJ;}~;}P (8) uo!~t/nbH

°x!pu;}ddt/ ;}q~ U! U;}A!g S! joOJd ;}q.L

MMMAf MAI MMMAf o.Q
(11) '-~-+ cRlrl;=.'1

(01) '(.a'.7)aO = a" 1 Ir"

(6) '( a' 7) 10 = .w" tll~ . . I

(8) '(J""M)MA=(.:Jb/~

:.<q paq!.I.?sap a.lv a/n.l UO!I
-dwnsuo.? a'11 pUD O!IV.I a2pa'1/vW!ldo a'11 'suo!s!.?ap I!soliap pUD uvo//vw!ldo a'11

'laJf.lvw aA!lvA!.lap I,'pa.l'? v uo a/qvapv.l1 a.lv S"JfS!.I I.'pa.l.? ua'1M :UO!1!sodoJd

gU!MOIIOJ ;}q~ o~
sPt/;}I (9) ~U!t/~suo:> q~It/;}M ;}q~ o~ ~:>;}rqns (L) W;}Iq01d uor~t/Z!W!XBW ;}q~ gU!AIOS

," ; i

I

~f.II! ~uawaBeuew

/\J!I!qe!lnaSSV leW!Jdo s,>lue8 a4.l .~

1U:lW:lgBIrnW A1!I!qB!1fl:lSSY IUW!1dO S,)[IrnH:I~ OE 8

I ,li." :, t. !
I..

! i c! I i J
, " ..
f .:!

'-



'~!l!~n pa~:)ad
-xa U! ssol e Sa!ldw! q:)!qM :)!~seq:)o~s sAeMle S! uo!~dwnsuo:) ~U!~paq ~noq~!M

MA
°Zp.D.l~ + Jp(JV.l- d) = (J)/n/(.J)/np

:A
S! aw1~ laAO

uo!~dwnsuo:) leW!~do s~a){ll!W le!:)ueuy uo pape~ ~asse le!:)ueuy pa~elallo:) Jaq~o

Aue JO SaA!~eA!Jap ~!paJ:) ou ale ala~ uaqM 'paZ!l!qe~s Alll1J S! uo!~dwnsuo:) sueaw

s1q.L 'Jp( JV.l- ff) = (J)/n/(J)/np :S! aw!~Jo uo!~dwnsuo:) U! a~ueq:) a~ ase:)

s1q~ uI 'oJaz s1 wn1wald ){S1J a~ ~e~ awnsse aM uaqM ~saq uaas aq ue:) u01~dwns

-uo:) lew1~do uo ~:)aJJa ~U!z1I1qe~s aq.L 'JaUMO s,){Ueq aq~ Jo u01~dwnsuo:) Ielod

-wa~a~U! aq~ az111q~s o~ s1 saA1~eA1lap ~1M ~U!~paq Jo asodmd :)1wouo:)a aq.L

6 ~u:Jw:J~1!OOW ~!I!q1!!'1ß:JSSV I1!W!~dO s,)(Ul!H :Jqlof

,I' ,

t'

II.!
"

"

1\

, 11



lU~~SU! ~3'p~q ~~ p~ :>JS!J ~!P~J:J U~~M~~q ~~:J~S UO!~gI~JJo:J ~~ uo
spu~d~p AIIg!:JnJ:J :>JS!J ~!P~J:J ~SU!g3'g ~3'p~q o~ ~u~w~sU! Ig!:Jugmj ~q~ Jo SS~U~A!~
-:J~JJ~ ~~ "«(f:OOZ) 19 ~~ IIOJH '(866 I) UOSI!A\) ~~gA!J~p ~!P~J:J 3'U!SS!W g JoJ ~~n~!~s
-qns g Sg ~AJ~S PIno:J ~A!~gA!J~p OJ:JgW P~IIg:J-oS g 'JP.In:J!~d UI 'op II!M ~~SSg Ig!:J

-~uy ~Iqg~pgJ:l AUY 'S~A!~gA!J~p ~!P~J:J o~ P~~!W!I ~OU S! S!SAIgUg JnO 'J~A~MOH

'S~!3'~~gJ:lS
3'U!3'p~q ~Iqg!A JO ~3'gsn ~q~ 3'U!:J~qu~ A:I!powwo:J ~IqB~pgJ:l g :>JS!J ~:>JgW o~ J~q~~3'

-o~ p~U!or ~Agq UO!~BZ!~!Jn:J~s p~ S~A!~gA!J~p ~!P~J:J JO ~d~:Juo:J ~~ ~gq~ S! Aq~J~q

~q3'!sU! :J!WOUO:J~ 3'U!AIJ~Pun ~ug:IJodw! ~q.L 'A:I!Jn:J~s ~~:>JJBW Ig~!dg:J J~q~o A~
~:>J!I ~~:>JJt!W IB1!dg:J ~q~ U! PI os P~ P~S!~!Jn:J~s ~q ~:J O!IOJ:lJod g U! ~U~J~qu! :>JS!J

~!P~J:J ~~ 'S~:JgJ:lUO:J ~IqB1~:>JJt!w q3'noJq~ p~:JJoJu~ S! SUO!~:JgS~J:I IgJ~~gI!q q:Jns

U! s:>JS!J Jo 3'U!J~~q ~~ 'J~q~o q:Jg~ JO :>JS!J J1,~q~ 0~U! Anq Ug:J 'UO!~gJ:lu~:Juo:J O!I
-oJ:lJod J1,~q~ 3'U!:Jnp~J JO O!IOJ:lJod J1,~q~ 3'U!JJ~Js~J:I ~noq~!M 'S~!Jt!!P~WJ~~U! Ig!:J~u

-y P~ S:>JUBq q:J!qM U! ~U~~SU! Ig!:Juguy ~ug:IJodw! ug ~Jt! S~A!~gA!J~p ~!P~JJ

'~:JUg!JgA ~q~ P~
wn!w~Jd :>JS!J ~q~ 's~:Ju~J~J~Jd ~q~ uo spu~d~p 3'U!3'p~q JO UO!~:J~J1,P ~q~ pug ~pm

-!u3'gW ~~ 'q~gd uo!~gInwn:J:Jg ~Ig~M ~q~ JO A:I!I!qg!Jt!A ~q~ U! uo!~:Jnp~J g q3'noJq~
~gd uo!~dwnsuo:J ~~ ~Z!I!qB~s o~ S! 3'U!3'p~q JO ~sod.md ~q.L 's~nU~A~J UgOI U!B~
-J~:Jun ~~ '~~~ x~ '~3'p~q o~ p~sn S! ~~:>JJt!w ~A!~gA!J~p ~!P~J:J ~~ U! uo!~!sod Y ':>JS!J

~IngJ~p ~~ U! ~3'~q:J p~~gd!:J!~~un ~ S! q~Ig~M A){S!J ~~ JO ~:JJnos 3'U!AIJ~pun ~~
~J~qM ~U~W~3'g~W :>JS!J :J!Wgu,(p JO I~poW UUIj 3'U!:>JWq g S~u~s~Jd J~dgd S!~

SUO!Snl:>uo:) 'p

suo!snj:>uo;) 'v 01

~

'"



"(';661) A)[SAOWß.l '(17661) )[JAPUId pm! ~!X!a '~Id~x~ lOJ '~~S"

"W!1!IJ ~q~

U! SUO!~!PUOJ AJ,!I1!W!~do ~q~ O~ SP1!~I P~~1!I~llOJ AI~J~Jl~d ~l1! s / sp pm! fI Jp ~1!~

uo!~dwnss1! ~q~ pm! ~AOq1! uo!~1!nb~ ~q~Jo ~P!S pU1!q ~q~!l ~~ uo UO!~1!Z!W!X1!W

"Pd J'.ol.olf = 3 'J{.o,lff =.{1 '(.J-ll+ l~-) = 1, '(J1lrlJIf- "'.l) = X)

~l~qM

{(.J)n + .iMA.lM3 - '.iAz.l;.of + .iA.l.ili +

MMAzM.9+ ~A+ MAMXJ+ ~}"'a'7'.)XBill = (/'S'M)Ad

:SPI~!A uo!~1!nb~ m!WII~8 ~q~ O~UI SUO!SS~ldX~ ~s~q~ ~UI~m!~sqns

'lpf.ld.l.i.oJf .oMlf- = [(MP)(.lP)]3

'IP{.ozMzlf = (zMP)3

'lp(.J -ll + I~ - [N.l- .ili]JMlf - MN.l) = (MP)3

'IPZ.l;.o = (z.lp)3

'Ip.l.ili = (.lP)3

PU1!

'(.lp)(MP).iMA + (Z.lp).i.iAf+

(.lp)~ + (ZMP)MMAf+ (MP)MA + IP~ = AP

~l~qM

{ Ip } ,,'a'7") , (Ap)g + (.J)n XBill = (/'.l' M)Ad

"S! uo!~1!nb~ U1!WII~8 ~q.L "SUO!~!PUOJ I1!U!W
-l~~ pm! I1!!~!UI ~WOS pm! (9) uo!~1!nb~ uo!~1!InwnJJ1! ~I1!~M J!~UAP ~q~ o~ ~J~rqns

1 ,,'a'7")
'.2.p .td_a(.J)/1.zI 13 }{Bill = (/'.l' M)A

:sMolloJ S1! p~u!J~P S! (/'.l' M) A UO!~JU1lJ ~nI1!A ~q.l

x!puaddV-

11 x!pu3ddy

-:'

A

, , ,



lLZ-l~Z: IZ :):JURU!d pUR äU!~URHJO Itlwnof '~S!J :)~tlJ

tS:)l:)~U! pUR t!p:)J:J J:)pun su!äJt!w ~s:)J:)tU! ~URq JO StURU!UJJ:)t:)p :)4:1 UO (L661) d)I äuoft\

Z8-1L:P M:)!A:)"M A:J!IOd

:J!wouo:J3 ~Jo}.. M:)N Jo ~UtlH :)AJ:)s:)"M \t!l:)P:)d '~S!J t!p:)J:J O!loJtJ°d (8661) :)q.L UOSI!ft\

"ltl t:) U!IJ:)H 'J:)äu!ldS "p:) puz

'At!un1Joddo pUR :)äu:)l\t!q:J iu:)w:)ätlURW ~S!"M (,sp:) WJlopn"M 'nl:)wwOH 'w 1:)~U:)Jd
:UI '~S!J t!p:)J:J JO :):Ju:)s:)Jd :)4:1 U! At!nb:) ~URq pUR ~S!J ~tI :)nIRA (EOOl) nllOJH '3f Iqt!ft\

Uop
-U°"l ':)äp!JqWl!:) 'ss:)Jd lIW 'S:J!WtlUAP :J!wouo:J:)OJ:JtlW Jo spoq~:)w (~661) fS A~sAownl

tlqOt!URWJO At!SJ:)A!Un 's:J!WOUO:J3Jo tU:)W

-1J1!d:)O '9E 'ou J:)dRd äU!~lOft\ .~S!J ~!p:)J:J qt!M äu!do:) (zool) H J:)äu!S:)lq:JS 'H :)äJ:)qno"l

8~91-6Z91:8P :):JURU!dJo IRwnof 'S:)!:J!lod äU!:JURug pUR tU:)W~S:)A

-U! :)ttllOdJO:J äU!ttlU!PlOO:) :tU:)W:)ätlURW ~S!"M (E661) :)f U!:)tS 'SO U!:)tsjJTJq:JS 'V)I tOOJd

uopu°"l ':)äP!JqWl!:) 'SS:)ld lIW 'äU!~URqJO s:J!wouo:J:)OJ:J!W (L661):)f t:)q:J°"M 'X StlX!:)Jd

A:)SJ:)f M:)N 'UOt:):)U!Jd
'ss:)ld At!SJ:)A!Un UOt:):JU!ld . Atu!t!tl:):Jun J:)pun tU:)WtS:)AUI (P661) S"M ~:JAPU!d ')IV t!X!O

06P
-LLp:91 :):JURU!d pUR A:)UOW IRUO!ttlw:)tUIJo Itlwnof '~S!J IR:J!t!IOd äu!nltlA (L661) '3 ~Jt!I:)

äJnqsäny t~t!SJ:)A!Un ':)Jq:)1

-SYRq:JStJ!MS~IOA Jm ~m!tSUI 'O~Z 'JN ätlJt!:)H ':)q!:)JSUO!SSffilS!O :)q:J!I1Jt!q:JStJ!MS~IOA
.S:)A!tRA!J:)P OJ:JtlW qt!M ~S!J t!p:)J:J äu!ätlURW (EOOl) d l:)zl:)ft\ '0 J:)AtlW!:)Mq:JS 'nIlOJH

96Z-18Z:E~ SJ:)dtld :J!WOU
-0:J3 pJoJxO ':)Jnsodx:) ~S!J Jt!:)U!IUOU pUR äu!äp:)H (10OZ) d)I äuoft\ 'ft\){ MOq:) 'nIlOlH

~PP-l Ep: 11 :):JURU!d pUR A:)UOW ItlUO!ttlw:)t
-uIJo Itlwnof '~S!l :)ttlJ ~S:)l:)tU! pUR SO!ttlJ :)äp:)q A:Ju:)JJn:J ItlW!tdO (Z661) H ~!UIOS '3 SA!lH

P'lEl-~1 EI :~P :):JURU!dJo [Rwnof 's:):Ju:)J:)J:)Jd ~U:)

-pu:)d:)p AIIRJodw:)tJ:)tu! l:)pun äu!äp:)q ItlW!tdO (0661) H J:)äu!S:)lq:JS 'w AqnOJ:) '3 SA!JH

'lOOZ/10OZ tJod:)J S:)A!tRA!J:)P ~!p:)J:) (ZOOZ) UO!tR!:JOSSY ,SJ:)~URH qS!t!JH

PUtlläu3 'l:)tS:)q:J!q:) 'A:)I!ft\ uqof 'up:) puZ 'äU!~URq U! tU:)W:)ätlURW ~S!"M (ZOOZ) f S!ss:)H

16-~8:99 SJ:)u:)"l s:J!wouo:J3 lU:)WnJ~S

-U! :)äp:)q p:)JJ:)J:)Jd :)q.L (OOOZ) f ä!uu:)Jdl:)WW!q:JS 'nllolH 'w :)~lntlJH 'lH UURUJJ:)UtlH

se:>ueJeJe~

s:):Ju:)J:)J:)"M "li

?

,A

i
I

,_._~...' ~~"


