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rATErAl'r,rrrEctrofi rqAElb xur4rEclorc PEil$oPA BurcHEuf,
I EE .qBUEE{Afl AIINPOIAfl^lltIf,

B. B. &Ioor.r. 0.B.I!caaer, n.ll. lbxoror.ro, C.l.f pecroe
:l

Paccratprraeter roAarb Ennt6ctoro p6artopa sltgcNtdfli c rt-
Terllatbltf laafor reruolrllererrr ! 6€3F3repro,l uAa npqacraarrer
co6of, c.[sAJnqlD crcr€ry tlt erlroAx@psr[IrerHu lDaBHeflt:

ff = r[-e. eo* qEr.ED( Y(1+be))

(1)I

I
o

(1+)a IE

c !rcroBtrm:

Dl_:(o) - x(o)i D!E (1) = oiaE aE 
<2,

r = ro(E), e=d npl t=0,
rle r( E,t) - 6eapaor6pra, xorqefirpalFi FatlHrcr o s r( Ert) i 1i
g - npocrpaHc$dIrat naPsllolIl.tr O< ES 1a t - rPear S(t) - r€I-
neparypa, ep(e/(1+bg) ) - 6aspaanpru, sflA srrora Appeia:;rca serr-
crrocrx cropocfx pearqni o qneFrlPlrlr - npeAorcnoH€t $arb8rrf,
Horrrerb, D - ttoa({x4rem ntr{wsrx, Q - ?otrroDol o@r(' pearlo.,

0o - rer.neparlDa rrqloaFeHaa, l,l - llapar6f?, 8a!ficrllat or rgrrtro{-
rccTfi rBspao r resoDor rtss f, nolxcrocfil ctor.

I(aqecrsenroe rccrqaolomo ro.qerr (I), (2) ryoaolrrrocr s [I].
iipeaearxrar cr!ruata aro, roasfl ,Btorcr clenJDqao.

I. D.o - Ar.t6/srr orcyrtrsyBr, a"o x)aatb
xerlr, IIo EeqtcTay:

a
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t
!1!. =s 1-e+ eo+ QErcn(V(1+bo)) J(r*lo

(3)

(4)

c ycrotffl:

tl,

t ' O.

Id': '.rl-r fI

:=O tlpl g=0i
1 = 3o(g), 9. d nF

2. D. o - roaetr poaroopa rApaturoro

9I . * + r-!xD(€/(1ir€))(1-r),
dt

!!= p 1-e+eo+ aFrq(e/(1+be))(1+)1, (5)

r-torO=d npr t.O.
Crc?6ra Atyr o6rrcrolsEta luroospoto$arrrec yparHo|If, (5) rtr-

poro rccr€Apraracr [2,31. 0co6n roqtr (t ro.) raxoglrcr la 1rc -
,OETtr:

r.. k( s. )/(1+r( o.)) ,

- 8.+ oo+ Qt( e.)/(1+L( s.)) = o , 
(6)

rge t(6) - Ircrp({(1+be)). ypalr$fle (6) sqgeer noaeprxocrb c6oF
tc a npocrlnlrcr!€ nepa.€tru (o.,Q'oo) . Cpq$ee rs rper r@ro[-
llla cratsrorlap{[ p aflf, - cqAro!3r roqra, o rPemqa Ara afi
qAlBcrlslIlo€ - Ja.!u s.u @rycr. 3oqy Beyeroltntoclf olpllrs3r 06 -
tactb, arl3 ioropol c"at$oHalru p.ltctflr ycmlr8BH, a Ha crrc, 06-
racrr P€lClIe lrc8oldtDo npr O < F < po .qlt HerololroFo t llsYc-
?orr ao npa ts>h.llF| F= h flporcxoaxr
xoega [a].

Iogear rgea.ruroro lrfleclrcrrr (3) .(4) rsyrraracr r [5]. Crarp-
oHaplaf, lorqoHTp{$, rl.eer EnA

r.(d =r-exp(-t(e.)f). (?)

rAp c"aEronspfla, rGrn€perlpe e. rlrloArrcr ra yI]rsHG[ ,
-8. + oo+ e(rF.8D( *( O.) ) I E O. (8)

Ilooeprrocrr. onxcraaenr orn ytrrttgtqeri ecrs floDa!&roctb c6oprt
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r ycrpotrcrBo se anaroruqHo ,crpotrcrBy noaep&locrr (6). Ibu ra
J4asxeror, (6) n (8) Brpe3trb e, x.l: rhlHxqlD or O. . to nor! m.
rrcpaEexcrao 

"iIa.) 
, {(e.), r'" o;( 

") 
coorE€trcrBJrcr aHaqenrr

o=.. a {{e.) - sHAuer r L=o,
Craqxortaptts npo(ts x roHqeHrpa$rtl ,Urf, o6qgf, ronen (I), (2)

rlmT BrA:

-.(E) = 1-fi[rn". rr.'n($ ir-e)).

+(ro- 1)e:p t # <r-E ))] ,
t

ao ={[(r".1)a€*e (1;1)

n" =y'I6Ed),
e cTa4roHaprg, Ter[el]rTypa e. yAolleraopae? ypaBHerllo

-9. + €o+ e(l*o( e.)/ao( e.) ) = o.

nae

2ro

I, 3, 5. ?, 9, 50,
I:b=o.o7i e.

(e)

,[e atoro lpar -
rldorr 8884y Fpo-
rc8,{,troc$r Blpa -o. rorrtr qng6t8rb
axalrs, rat Art
ypaeaerrl (6) r
(8), ne yngercr.
lloerory xaparrep
saflclmcrr %

- (ro-1)eap t'*),

to

Hrf, napalerpo!.
fh prc.I nprreAeHo I0 sFrFmD 6rnnlo. qo( o.

5
) rpt cle,qJnr[r aHa-

hc. I

o,! g
c, rsc!€tllo nIf,

; D = 0.J, 0.3, 0.5,qersrx napara"poD3 I,
r00. 9ror nprrep nore:rrBaar ctt6lD aalrclncrr

ppaFxa S,Hn$r eo( e.) or roogFqremr Axofr,aE D .3.ucf,rocrr aa
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a,

a,

-aro -ar 2,

' hrc. 2

At lfi,arr aato, rsr raf, rla Fc . I .

,o

rarolarqfo npr
l/le.[Btroiflr tloaF
{fi$eHr8 nxosr-
alltl D IOIIOTOH-

HO BOAPTCTA€i

rBaqema€ eo( e. ).
Ilprven lasrro
ofo to.lbro I 80-
Her orPyraDlp'
o6racrb rFA6 npo-
rlBoArra, o;( o.)
ofprqtrelbrla.

Ha grc. 2
nlrEqaoHo ? ttpa-
OrroE oltlln$r

EEIEI]ETIIIE

o.(o.) rrF rq r. sH8qerf, li r b ' Bo npl Qt 1, n D = o,
0.I. 3, 8, I0,o. Ihr orn aHaqercrr nspanrpdr rreer ssaxrxo-oA-
HolBartrll'D aalxctrrocrr Oo oT O. r cro oEtraqa€r Blrrtfle glrurcrtolt-
rloro craqrodaxfiolo P*l r.

hc' 3

th pc.3 rFlqAplro 7 tpa[.m! fi/lrr.x
rlto r Ha IIc.z

3ro lro€r

-6.) nln rel ra oxr-
GOgSotr !

Ha Fac.I.
, li,l

q!(
Bdfd nqfnryo!
lol. qlo Q. J0. or D ltraa re,
tlt ry€{rr coor!}rcrllDr 3r nar5 D = o, a t€Iaflt D 3 ..

T8



0rr rapemeplr llplloptl norantGaDt. uro sasrcrrcc?b rh,Hlillx
oo(0.)
rep. Ilo

or rcrottsrlr€tr3a &QmFxx D nocrr cr.6o 8ryaoftr, xapax-
tQ3mrtr Eper rrlf paccrc"p$m4 sHaxclf,r nalll€rPoa E c -

crere (I),(2) Boaroro B6 6orec rper crrt{aoHapoa pe[crqr.
.ql, aofo,qro6s rr Ee nortrr Herorolrre rclpmn rc,lgrx (3),(4)t

lr trpe,qJrlrler paccmqErb ctqAJmSrD ee etmporc rrtp. Ctrtat, trto
craqrorlapol, ryo{rrb loq€lnpats (?) aocraroulo ropo.o nF6ma-
ef 6rlstde nporufl, p.ccr.orplr fr|tlE tr crqllDqoro Binr r( E ) .

1-erp(-a0. sqBrcfltre o? mF,rerpa a . Eotae ygo6nr a ft8qecr -
BC nAlrar6?!6 Arr HaC 6yAer sxaq€lc€ r(1). B !4)affie}[ r (3) acrpe-

!:frirtr I:tlIiItT]

+yflr4rf,

Ij
o

E = a crp(-qB) ,
AE,

(1+)oE = {(1)/tr(1.{(1) ) .

FN

aE
n Jtr--laf . Bifircru ix xa H{er ftra.ce

o

d1l = 1r111-111n(1-a(r.)) ,
aE

lloAcraaxa srr aerrqnlr a (3), norlnur crcrulr AByr o6uEroleroca
Aro{EpenrarbHiq )trilnst[, :

IE: (1-r)( tr(1.*)+r(e)) ,
dt

!e = p (-e+ e^- eE(6)y'b(1-r)),
at

rle r-r(1) . Arr gtof, ctc?en r rraor rroaFarlrrrce
rHorecrEo. onPo,lleri€ro. 86pllelc?le[

1-Gap( -tr( €o ) ) =r <1-o-D(-r( oo+ ctl.cE)(l^) ) ) ,
go s 6 g eo+ QEi erp(14) .

3ro rrcscuo lrocle c rgortrrro[ !ap' nrHB lrlrromt rso6pcano
Ha Frc.4..0co6re roqto crcrry (I0) naroAr3cr r!

t = 1- crp("&(e.)) '
-€. + oo + qP-cxp(-r(e.))l - o,

llp rropoc
le (r.,e.)

yFlll.t e coBmrasr c (8). Isp6 flro6r ! oco6o, roq-
rrc3D qA

(10)

(1r)
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-1

ftrtt. r( e.) - erp(t( e.)) l
E

I a(k'( €.){) 
- 1lu t(e.) J

p

nAe E = k'(e.)erp(-t(e.))'.
Co6crnesrue ulgrta tr, 11. Baro.q,rscfr tla ypaaHeloffi

r'.[r., -( t- ry)] ^. rr(1-er) = o .

Co6craexxue Bexropu onpeAeJrmrefi rs ycroBlr xI= 
t , ,o" l -

co6ctaeroroe q[cro. B nyaerou npr6armerur orr Berrop[r coBnqgasr c

co6clrerorur BeftTopemt ocxoBxof roAeJrlt.
Vcaoane a =p (l{E)<o ogusqaer, qro rH Ha:(oAlucfl B cpeAHeM

craqroHapHolr cocroaHrx [5J. Tarcrr o6pasou, cpegHee crar$,roHapHoe

cocrof,fle BceFAe cq&[o.

8o +QFre ,/t

7

-k(Bo+Qkre r/b)

hrc. 4

Crcrexa ( I0) o6rqlget ,q,ocratoqxo crottttD. nepar..erprqecrlx
noprperox. Paccrorpu Heroroprr oJrereHru ororo noprpersrcBasaxHue
c JIot€JIbHEDol 6r$;prargaxr. J&a groFo B oltpecrHocrr ocodof, Totrto{

(rrr8r) BBeAer HoBtE roopAltHeru x3x-r. rl= (1-r)(rn(1-x)+ k(e)).
B orlc roolpHarax oco6on Toqxon 6yget naualo roopAnxarr 8 cllcr€-
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ra 6yael lrmraerr crqAJ'rrllr o6paaor:

i= rl r

fi. aol + a.t.l+ artt+ botl +tr rrl . fr(r.) + rang(,rn) ,

rA6 A(r) r B(r,I)-fralne finrnlr.x.
er = -A, ar= (1-r)(a -y/ c';p(x( s.)) ,

a, . Ip (r-1)(*: L/il - vQ- k',(0.)/(t.(e.))2) -
- a r(1-2k.( e.)- r'(a)) /27 rrD(2k(e.)),

t'( )-.s)

(L2)

(13)

o -'J-' 'bo=F
r(0.)

o,, = -{ 'o.
r qE'( €,)

t( o.
E + (1-c-p(-t(e.)))((k(o.))-r -

- r-1) l orp(k( e.)) ,

r = k"( e. )/(rr( e.)) a .

Jcrc8re sr= O r,
crp( -r( ))

a=

o3Haqaer, qro Haqaro roopArHar 6crb xperBa, oco6a, 
"oqt6 

ctlcreEt
(I?) (r rex canrr (r.,9.) - rpcrnai ocooas roqt6 cxcreru (I0)).
Pasencraa (II),(13) onpqAerf," B trpocrysHcrlo naparerpoB crcrerftr
IloBeFfixocrb xopeoEpHocrf, { - "noEpxnocrb rpaftrocr,". tlpr nepe -
xoAe s npocrpancrle napas"IloE qep€ s8y noDeptocrb qxcro oco6l8
Toqor cflcr€rH tl3reHrelct Ba 2. lbr BUnorHciro (I3) r, rpore roro,
a?= O , r.e.

k"( e.) = 1t.1e.))2 , (14)

ro oco6ar roqm (r., e.) 6yper rperf,pamlor. Sarerrr, uro nlx ru-
nomenr ( II).( 13).( 14) I|...r nc?o coo?flooefle

€8D(2t(

kr( 8.)

))
sr ' -ts ('r{il)' " 't2
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(hcr1g oregyer, qro rpgrrearfiar oco6ar torrra ! H&Gl cxcrorE BGS!-
IE He 

'arrsrcr 
cer.:clt,

Yctoarr ar<o lt bo = g , 1.".
Q < erp(k(e.))/Li(e.), (15)

k(
(15)p=

)

q(k.( e.) - E) - r( o.)

coDrecrHo c ( II) otlpeaerof 8 trpocrpa$cfBe napalgrpoB noseprHocrb
I t(opasrsprocrx {, or8eqaDqJD 6ll{ypf,ar{irr Ar&)oHoraJofl{B.IlepexoA
I nPOCTPS,rCtae napuerpoB qepg3 flODeprotocf! If B.[6qer 3a co6o, xc-
qeSBoreErg rarx BogHrrHorerqe npeaeJrbHoro t aura. ycfor!$8ocTb Boo-
HrxaDqero [PeaerbHoro rf,rla o[peaerf,erc, aBaror arnyHoact(o, ae[l-
tllHu cooTssfcrBlD@l.o cJrorHorto @r(yca. hlPare e ajr, ,sn!,HoBcro,
Berrt[ Ol noll lAorct rporosatdx x raJlorB{op.arrEt0!.. oaxaro 3 Be -
t(oropit ( cr! rafi Bonpoc p€[agrci cparE{?exbno flpocro. Paccr.or: ta

noDellHocrb n roposrepHocfl 2, onpeaerf,erlD ,e8e8cfEarfi (II),
(I2), (Ib).. Toqffi aro, noEepaHocrr (R- xpatr noaepxxocrx f, ) orB€-
qalr 6r{ypr6r$r xoparrcprocrs 2 -'layrparxrre nerrP&[bHu3 parxo -
recrs', noaxocmo rn!rueroro, a [6] (cr. rane [?l). ,{rn xac cygct-
terclor qro tr r roqe[ noBeptoc"n N Il8 xetoroPo0 orpecrHocrx no-
BepmlocTrl B 3xafi trnyHolclo' Benrqruur cooTagrcTtJDqeIo crorlrolo
(ts[yca coDnqlasr co aHaror npor:rBqa€Nots aabt . Tarfi o6paSor.ec-
,r EexTop naparefPos Dr rryrHqflrerlT B t{

[k'( 8.)-(k'( e.)) e](1+[-exp(+( e.)) I[(k( .) )-r-1- r] ) > o,
To I flapaflelpaqeCro, oltpgCrH0clf Pr OCrl' {ouEl. ,0,r1, ioroPr{ cr -
cr$r! (I0) o6.[qnBer lrcrorrflEu npen€rlxrfl trxror. Eqo orrsrrr,trro
I orpecrHoc$r roqer, rnp atbr= o, o6rsaretbSo *t"" aouto,, ,"-
arye xa I{ r .qls to?oFfi rrnyHoBcxa, aefl o+la coof!€rcrE!,]qgi oco-

6otr roqrfl paBHa HyJE. fer carmr nrpa.erpaqec$e noprper crcr€rH
( I0) coneprr 6uhprulxoffilD noBeltrHoctb L ropa3r.sprocr 2. orse-
qaDqyr o6peqexxn ! Hytb nepso, JrxnllltoDcrotr rerxrtrltru. l$sl noBeF-
rrocrx D cocmrl, rc o6leA|oretll, rroBopraHocte, ItopaarcpHoctr 3: f r
T fioaeporoc"b r . onpeAprreraf, yc.roatrrlfl (II), (I2), (Ib) .r
br: o . orEeqaer 6rl0!Dr(ar[ot "Aryrparroe H6rrpa[5Hoe lraaHo8scre
c Aonornrre,lLxur rrpolqgrlreri. Ara 6rth/pttar0r, rclruera r [8]. ilo.
Bsplrxocrb r sEABercs psB€Hc?Ea|or ( I I ) , ( 12) , ( 14) . ( I5) . Toqlq oroi
[oleprocrr orasqeDr 6r6pra4rr irp€fiearxo€ xori'rPatbxoo pa$roic-
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cllei. Anarxs oco6oi roqn norasEa€r r {To oHa rcer 6urr rar crc-
xEa {orycor, rax I oco6o, 

"otrioi 
c grf,nflqecro, o6tacttD ! aa-

Brcltrocrra or ropo reHi[e f,. 60r}!9 Hyt, Drptlgtflg

6b'a [1-L( o.)-€rD( -r( 6.)) ],- (1+r.(e.;;11-11..1;a.

Ealraxru ooAo6rrd 6xg/pxa$? peccro?Fror B [?'9].
ria Jxc,5 rso6p ertB f,ptraf, r slJtEqt cr cpoaor no8ep[locrf, !

rpll rptl(expo8aruGrr kr'b,Q (kr= 1, b=o,07, Q=2). EytGon ro or-
reqelra rcqxa. re a1liea fla noBell$rocrn ! . th llilac?t(€ cl,o nep8at
,fnyxoBcfiaa aerrq ta o"paqarerbHar a rla ! aagrre LoB - nora?ert-
xa. lbloru oopa3or, flpr nepecgqdofi l^lacrrG clo "cruay arepr' y
l"l{c"exu Bosrorl(aer ycrorrflartr qteAe.lbltr, r!Iu. B ta6eqe ,q,Ii gaoFo

cPega, xpoxe 3Haqelg, nepel6rPoB, rrptDqa3lol roopanHalc cooTBGTc!-
BJmqBtr ocodotr roqru i rograt qactr co6crDeloroFo r8cra x Jlrn!fior-
cr(as BerrtsrHa. Ha prc.6 xoo6paroH !rcrotrqrsB, npo,q,erbEl, 4tlr npa
cre.qJ,lqrx 3HAqeHrs naparerpo8: oo= -1, |r = 2 (roqra p HA p[c.b).
Ilpr vnorerorrr pacqeta ora 6utf, tcnorbgoDald llponFnc ,qli rsito-
crSeEroro lccreAoDar r cfcrfl lx0{apeHr$eIrHrx ypslHsrs0, ccAlrh
xne a Hl{B{ AH CCCP r.Ilyryro [I0].

Ta6tf,qa

3raqe&a napareTpoD (p'eo). npr [oropir( npoxcxoAr? &(hPra-
rga ArqpoxoraJ(or{s, Ir= 1, t=O.07, q:2, (r.,0.) - r(}onAruarE
oco6o, rorrro|, Inl - nflrg, qacrb co6crB€[r|oro tacta. ,,1 - 3H8rIe -
rfle IIapBo, Jtin)flolcxol aeanrrrm a (

Bos rparqarc r r crcrere (3),( 4), rg rca c 6orb[e, cleneHbo
EepoaTHocT, sar(Dutrb, qao xapaxrep@ qep&r noDetr,elI{s cllc]eru

l:r4

r., or)

6:ooF

I.616
i.614
I.6I5
2. I02
2.5t7
3.524
5.126
6.9n

I.255
t.212
I. 16{
.N
.2b7
.035

-.T21
-.206

.s8

.9b3
,%7
.?84
.724
.645
.odi
.556

-.6608
-.694
-. 730

-I. r28
-. I9I
-I.2St
-I.es
-.3I8

I!A

t2
I
G)
80
89
I
I5
34

I.
I.
I.

I
I

L,

4'.r8
,r5I
4%
I82
0

5tt3
64
94

I.
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hrc. 5. Cpes noaepuoetx Il npfi kr= 1, baO'O?, Q=2.

e

D

I

0.

0.6

rt.++J-r.r r I I ++ r *f .r.+-+r4-3

1.0 t.20.8

Brc. 6. ycrorhilBun npeAerbnDr0 r$rr nprr 6o=d, F= 2.
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(ICr coxporo:cr r Arr t oaea (3),(4). .{plcurretblto r B otoi cr-
c'fsre ABe xpaiif,G oco6tG torttd. .1160 !rcTontollr, &t6o Jrottarbl|o cy -
recTBy€f r otpecfircc"I [qao, aD!,reproe qemperbrloe tlpirrf aaD-
Fe lrrcroo6parre. rla r(ofot or npoxcxOAtlr 6rfi4)f,ar$f AHApoHosaJon-
its. CtqAolare$Bo. alrarra AslD.epo, anryor(rlllllxs xcer Aocraroq-
no xo xrlbxrsFaora?r noBellrfle ocHolHo, roagrr. aro ofHocxTcar
I qaclrrccrai f, pd,q3to ycTor! alx npe,qprbrct qxtuoB a crcrere
(3),(4) np onpqAarremtrc sxaqelsrx napererpor.

.[f,reparypa
I. BEEII|HI|H 8.8.. I0,!CEIEB 0.8.. I{PEHIEIEB C.0. Ycrortqaocrr

B mqeciol
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floro
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c
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c
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nDollgccoa
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r,lealf-

lL.. IAr(-leAIGH r.
i lt p, I$0. - 368

Elfr/pfiar$s pqAel[rr tfrra r €6
c.

5. BEHII,IHUH B.B., lo.lCEllEB 0.8. Iaraarrq€cr6i
D'II-:ITITT]Tre

).

TTT

ratepl.r
0.c., xlEfltllr a.ll.

@g
t aono.[-
,qn(te -

9. BoJlototlltH E.[., DOtL-
I Ho-

I.|r3CmASOFO IC -. IS2. -16 c. -(I{tt-

noc"![!ra D po1. {sa. otA.
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