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mbol  xodbg, Fmeos  ggmomeegmdols (Wi) 3g@omeols  dmenml, sby
Lodbmgemm jgmomomgmdols (terminal wealth).

SMg o30bodbgm, ®md 0bgglbBm®mIs osfyzg@oergds 9bps doommls
0dol dobgpgom, oy t=0 dJmdgbddo @mam@o 3m@FRgerol dgdgbs Ly@b.
sdol go39mgdol A™ML 0bgglEAm®ds o6 oxol Gmam®o 0dbgds Logo@syywm
Lbgoolbgs sen@g@bs@oymo 3m@FBgegdol Lowowyg, @sdwgbowsi dob >@
030l o3 3MOFBIgdosb 9dgBglmdsols dgdmbsgerosbmdol Gmym@o ©mby
9J69650. >dygoMog, do® 3mgoiols nobobdo, 0b39LEAM®dS od
300FBJmgdoshb bgdoldog@ol dgdmbogmosbmdols ©mbg 9bws homgsgrmls
d99mbgggom (gemopse (random variable). sbgm 3gesgdl ofgm msgosbmo
dobobosmgdangdo,  gAmo  dompobos —  Imbsgrmebgamo  (sbyg  Lodygogom)
d60dgbgemmds (expected value), bomgom dgm@g — LESbEsOE@o gosb®s
(standard deviation).

o™ 3mg0i30 533 303gdL, MM 0bggbBHm@ds  3mOFR ol s@hggolsls
yggeos  aoolyggdoamgds  gbps  ©ooxydbmlb  dbmeme  dmbsgomobgen
‘dgdmbogeosbmbolls o  LEbsOF Y@  aswob®oby. gLl bodbogl, @md
0639bGH™MOds  Ybws  dgoobml  mommgymo  3m@FRP ol dmbsgrmebgeno
dgdmbogmosbmds s LEbOs@BYo aowob®s, s dgdpgy So®boml dom
dodols » 09390 gbm*, ©0594A©EbmdS 5 >d M©0 3oModgB®ols
YON0JOMESIM JoEgdygegdsl.  0bFygozos  od  dgdmbgggsdo  msdsdmols
2obaLobrg® ge Amel.  dmbsgrmebgero  dgdmbogemosbmds  dgodangds
Fo®dmwa gbogo 069l 309630 9F) 90 30MGBJEMSb 5353 doc gdoa
303963090  obsbwoy@gdol  Lobmdsw. bmerem  LEsbps@ygmo goobds —
30MFBJmSb  ©o353d0Mgdgemo @obgol Lobmdsw. odygodse, dob dgdogy
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@53 dgbfogmoen  0dbs  3m®OGHBIo  3mFgbEoydo  Sbobrsy®gdols s
@obgol  ggombom, 0bggbBm®@ds  gbes  so@homl  dobogol  Jobowgdo

3@ F R ge0o.

112 dsgogomo

©539dgom, MM MO0 SR gAbs@oygmo 3mOERJeo sebodbymos A s
B-mo. gl 3m@0@3ggmgdo  [o@dmpggboanos b®. L1-do. A 3m®dggeol
Veroyg@do dmbsgrmebgero dgdmbogmosbmdss 8%, boenem B 3m@@Fagamols —
12%. gogo®oygomm, @md o0bggbBm@ol Ls{yolo jgmomemgmds  dgooagbls
100 000%-, bogm geemdol 3g@omeo ghomo Faols Goeos; gl 60dbogls
@md, A ©> B 300fg8g@mmsb ©s353d0Mgdgamo  badmamm  ggmognoemgmdols
©mbg dgbodsdobo dgoygbl 108 000$ wo 112 000$-U. ofgesb aodmdwoboty
dgodengds  2539009L  ©oliggbs, ®md B 3m@dggmo gueem  dobswmgdos.
sdobmob A o B 303 ggagdl dglodsdolbsw aoshbosm (aoygdo gowsb@s 10
>  20%. Gemameaig  gbO®omo 11 a30bg9690L  0dols  sgndsmmds,  @™I
0639LbBMAOL Lodmemm  jgmomeemgmds 0dbgds 70 000$ o6 bogergdo Emeos
2%-0L. 03 30Omdom oy, dgdgbogros B 3m@@Fggmo. 5dsgg ©@mL  odols
BoJHMIM0g0  Sendosmmds MM 0b39LEMA L gbgds Lodmenmm 70 000$ 56
bogargdo 3gmomemgmds, A 3m®OGggmol dgdgbols ‘dgdmbgggsdo,  Feagos
byenol. sbogrmaoy@s, Lbodmemem jgmomemgmds B 3md@ggaolmgol 5%-
0obo  sgmdsmmdom  dgodengds  o@dmhbegl 80 000$-bg  bogergdo.  0d
dgdmbgggodo @m@Es A 3003 ggolmgol gl sandosmmds oligg bygos. 0y
25353d9e 9dm  Jbx gemdsl, s@dmgshgbm ®md B 3me@ggmolbogol 90 000$-
by bogergdol  dowgdol  sgmdommds  Goenos  14%-0l,  boae A
300@ggmobomngol — 4%-0b. gdegy, 27%-05b0 sSendsmmbom  Ladmenme
3900Emgmds B 3@ gg@molmgols 100 000$-byg bogergdo s@dmhbogds, d5dob
AmEs A 3003 ggmobomgol sbgmo sgpdosmmds dgoeygbls dbmenme  21%-1.
M3 gbssz 0639LAMAL  goohbos 100 000$-0l Lsfyolo ggmogo@gmds, gl
60dbogl, 5OLYIMIL Yodymgzgomo dgdmlsgaosbmbols (27%) dowgdol oo
Sgdommds B 3m@@ggamol dgdgbolisl gowdg A 3m@Fggeol dgdgbols
‘dgdmbgggsdo (21%). Lodmeomem «xoddo 3bea. L1-bg dgodangds ogobsbmm,
Amd A 3mOFg o bogergd @oligosbos, godg B, gl bodbogl, @md o9
3539000 ol 9xu@m dobowgdos. A s B 3m@FRgangdols dgdgbols Ladmemm
oo Y3900e0gds ©sdm3ogdyemos 3mbidg@ o 0bgglm@ol @objmsb s
‘dgambogenosbmdsbyg sdmowgdyamgdby, Mo dgdwymddo odbgds bohggbgdo.
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agb®ogoo 1.1
M@0 30303 gH a0 3MAOGRJol Ladmamm jgmomEmgmdol mbggdol Jgos®gds

Lodmegnme Lbodmgomm  ggmomemgmbdols  ©mbgby  sdes
3900@Emgmdols ©mby dobgge@ol sgodsmmds (%-do)
300G B o A° 30GEG o B
70 000 0 2
80 000 0 5
90 000 4 14
100 000 21 27
110 000 57 46
120 000 88 66
130 000 99 82

> A 3m®Egg@ol dnbsgrmebgemo dgdmbsgmosbmds o bEbs@Fmo aoob@s —
8 o 10% dgbodsdolo.

® B 3m0@ggeols dmbommobgmo Jgdmlbogmosbmds o LAsbosGAmo aomob®s —
12 o 20% Jgbsodsdolow. LoFgolo ggmogmeemgmds ogs®sgogds 1000 000 $-ol Geeoo,
2oMs sdobs 035Moy©gds, MMI mM03g 30OHRIeL ol be@dogry@se gobofomgdyeno
‘dgdmbogerosbmdgdo.

12 agea@ommdgdol IGg0gd0

dgommeo,  Omdgmoi 3odmygbgdoygmo  odbgds  grdm  Laby®ggero
300 ol s@hggobomgol, 099bgdl  g.f. aymadogrmdgdol  IGYLdL
(indiference curves). gl O gEgdo sbobogl 0bggbBm@ol ©sIMowgdye gdsls
@obgbs o dgdmbogamosbmdoby, s odygoMs@, dgodagds [o@mdmoagboan
0696 @OAsbbmIogngdosbo  g@sxgozol  Loboom. LowsE, 3m@obmb@omey®
©gadbg aosnbmdgds @olbgo, @mdgol Lobmadl LEsbpo®@Gyamo goob®s
(>@bodbygao o)  [o@dmoagbl, bmam  gg@Gogomyd  mgdddby  —
obobwoy®gds, Gmdgols Lobmdo SM YO0 debogomebgeno
‘dgdmbogaosbmds (s@bodbyero T)).

bob. L1 (o@3mopagbls 303m@gBy®o  0b3gglm@ol  aygmadogmdgdols
JOgegdboll  a@ox03L.  wommgymo  dGgoo  bobo  sbobogl  0bgglGmaols
aYa®ommdgdol g0 IOYElL s [oMmImowygbl 3m@@Fggmgdol  yggms
303ddobsosl,  @mdggdoi  PbOYbggeymygb  0bzglm@ol  Ly®goagdols
doigdye ©mbgl.  dogogoms,  0bggbGm@o  bob.7.1-bg  aodmbobyeoo

a9a0®@@mdoll dOom, A s B 3m@03ggel  (0p03) 3mOER e gdo,
Omdgeoi  dnzgdygmos  3b@. 11-do) hHomgmol  Gmergsbse, doygbgosgsw
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0dols, M dom aoohbosm aoblibgoggdyeo dmlbsgmebyeno dgdmbisgerosbmds
>  LASbos@F o  aoob®do,  gobsowsb  mMogg  3m@FRgeo g3l
aga®ogmdols g0 dOYobg L B 300fg8gel goshbos 9a3@m dowogno
LESboMG@o goob®ds (20%), gow®g A 3Gl (10%) s sdo@mad oyo
9o gbos 53 303390l mgoglsb@obom. mygdiEs od ©obsgo®yols L®Oyeo
Sbobmoyg@gools  Ladygoangdsls  odanggs B 3mw®@ggmol  9xdm  dsmsao
dobsgnmebgano dgdmbsganosbmds (12%) A 3m®OFggmmsb dgos@gbon (8%).
gL dogomomo  agma@omdol  I@gools  dmogo®mo  mgobgdol  aoggdols

Lodgoamgdol odanggs: g9 ImGE R0, HMdgaro  § g Gogrmdol g@Ho
Iomo by dggb, 0b39bBm@0bsmgol Gmarogsbos.

b
= ]2%
Fo=11%

Fy=B%
= 7%

10% 4% 7% 0% o
=Ty, =d; =Op =g

#

bob. LLAobLgol mogol sd@owgdgano 0bgglGmmol aygemadommmdols IGyLgdo.

>3 mgolgdol dgogaos ol god@o, OmI goyargGoarmdol dGawgdo 590
3O@S01397905. 530l obobobo@ hogmgogmm, Gmd mco IOYEo 03390905
olg AmamO@E bohggbgdos bob. 12. goesiggmols §gd@Goemo s@bodbygos X-om.
sdobmob gbws gogomgseolifobmm, @md 71; dOyby dgdsdg 30GFAPJ gdo
Ameasbos. gl 6odbogl, Gmd doom 0039 Robos ofgm Gmaymais  X-U,
Goasboz X dogdo®gmdls I-bg. sbogrmpoy@s Irbg ygges 3m®GHBgE00
AMaslbos s sdogo@mygmse olgmogg #obo ofgl Gmamai X-U, gobsowsb
X obggg  93993860L  LrLog. odowsh  aodmdwobodyg, @md X g39mgbols
a9a®ogmdols m®ogg IOEl, sd0@mMI gzgms 3mOERgo [rdg 9bws ogml

03039 RBobol @Amym@ 3 gzgmms 3mOGRgo Irbg. o35l [obsowdogamdbadoy
d0394g3o0m, gobsowsb I; o L, [o@dmowagbgb  Lbgowslbgs  d@9wl,

Oedmgdo  bogo@oygome  sbobogl  bbgowolbgs  Ly®goangdol  ©mbggdl.
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sdMogo, odobomgol @M 5@ 5OLgoMdegl [obsoswdogamds, IO y©gdo oG
9bes goeo03390mb.

T

bob. 12. gymma@ogmdol gos 33900800 dO9©gdo.

nygdas bob. 11-bg (o®dmpagbogro  0bgglEm®o doohbggl A o B
300339 gdl  Foeagslsw, opo C 3mOFggal, 11%-00b0 dmbognmebgero
dgdmbogmosbmdon s 14%-05b0  LEsbps@@Fyero  aosb@om, hHomgaols
930m dobowgdo A o B 3m@O@ggmgdbmeb dgoomgdom. gl 0dom soblbgds,
amd C 3003 ggero dogdsdgmol ;3 dOgeby, Omdgmoi gobanspgdygaos
9Om  domens s doMbbog godyg L. sdGopsw, C 3mOFg el goshbos
93Om  dopogno  dJmbosgrmbgao  dgdmbogemosbmds, gopdg  A-L, @3
53m33gbLboMgdl  doli dowog  LEASbsGE Y@ aoobdoll o dgogae A
3003 ggmsb  dgosdgdon YR@m  dJodbopggaml  beol. sbogpmgoyg®ee C
3000339l aoohbos YBOMm  bogergdo LESbsGF Yo gopsb®s gow®g B
3000 R 93960, A5(3 53Md39bLo@gdls dols RNy dolosgnmEbgen
‘dgdmbogeosbmbols o dgegasw 0o begds 9a3dm dJodbopggmo gopdg B
300FBgo.  odoll  gymadommdols  dOYgdol  dgmeg  dbodgbgemgsb
0ngolgdobmob  dogysgo®m:  0bggbBmmo  ymggarmgols  doobbgal @
Jodbowggeroe bydolbdogm  s3m@Bg9er b, Gmdsaron  Jogds@gmdl dsmars @
do@36bog  gobaroggdmar  gaagGoermdol  Idome by, goedgy  bydobdog®
SGER9 b,  Gmdgao  dogdsmgmdlb  Jomagbog @ @sdars  gobansggda

3 aara@oarcdol I mwo by.
obol®yeols 9bo> >m0bo'dbml, “m3J 0b39LbBHMAOL aoohbos

dga@ormdols 3O geols qlobdygaem @omwgbmds. gl yddosgrme bodbogl,
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Omd O3 5O 9bos 0gmlb  aobmopgdymmo a@sx03bg Yy Gogmdols
M@0 dOYPo gmggemgol sOLYdMdL dom dm@ols dpgds®g dgbsdg IOyl
53900l dgbodangdermdbs.  Omam®i  bob.  13-bgs  bobggbgdo, @mIgerbgi
dm3gdygeos I; s L guma@ogmdbols dOygoo, dsm dm@ols dgodergds sgsamm

dgbody I dOygo. gl bodbogl, ®md bgdoldogdo ULbgs dOYPwol  opgds
‘dogdengds ob  Irbg do@ans b I; by odgms.

bob. 13. @ sbo®hgh dO el dm@ol yymadommdols dglsdg 3OOl opgdo.

AOamO  9bes  2oblobwgdml  0bggLERMm®@ds  dolo  gyma@ogrmdols
doygool  boby?  dogrml s dmgoml  gmggen  0bggbGmal  goshbos
aga®ommdols  dOYgeol  g®sxogo, @mdgelsi ozl gzgms  bgdmm
hodmmgmogmo  mgolgds o  sdog@mymse oMol aoblsggm®gdym s
0bogoEys@ydo ygges 0bggbGm@obomgol. gom-g@mo dgommwo dmombmgls
0639LBAM@0loasb  yggems  303mFgHyco  3mOFBgol  2o3bmdsls  dom
dolbosgrmebger  d9dmbogeosbmdslmsb s  LEsbps®@ym  aoob@slmsb
JOmo©,  Omdgmmssbsi  dob gbps  so®boml  gggensbg  dobawmgdo.
353909090 5Mhggoboesb  godmdwobom®yg,  Iglsdagdgamos  gobolsbwg@mls
0639LAM®0l  gyma®ommdboll  JOYPEol Gm@ds s s dEgds@mgmds.
Sdolmob  bogo®oyggzos, M®MA ymggero 0bgglb@m@o dmodiggs obyg, momml
oMbhggoboli  2539mgo0lol  0po  asdmeol  gyma@ogrmdboll  IOYO©SH,
dogbgoogom 0dobs GMI ogo ol dgabgdyams® >® 0ygbgdl.

sbob@ el dgodangds  omJgol, @®3  gmgger  0bgglEmAL  goshbos
aga®ogmdbols  dOYEgdbols  a@sgogz0,  Gmdgemoi [o®Imowagbl  dolo
>Mhggobols Jmlbosgnmebyer  dgdmbogmosbmdsl s LEHsbps@Fyer asob@sb.
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9L 60dbogl, @mA 0bgglEM®Is yzgams 3mBgbxoyg®o 3m@FPgeolbongol 9bos
2obLobrgdmml dmbogrmbgero dgdmlbogaosbmds s LEHSbos@ Ym0 asobme,
©50¢obml 00 a®58303%g (obgmogg GmameoE dmzgdgaos bob. L1-bg) ©s
dgdwgy  c0@bhoml  gOmo  3mOERgeo, GOmdgmoi  JEgdbsMgmol  bbggdmsb
‘dgoodgdomn do®mzbbog o domens aobmogqgdym  agma@ogrmdols 3O Y©DbY.
OEAmOE o3 dopseomdos  bohgbgdo mmbo 3m@Ggboy®o  3m@FR ol —
A,B,C ws D — bogdgdoesb 0bggb@m®ds ¢bps so®boml C 3m®@ggero.

1.3. 209990 9demmods ©s Molgol sEoggds

13.1. 259999 mds

aga®ommdols IO gogdol  aobbogrgolsl  hHggh  gogoggmgm m@o
dbodgbganmgobo  s@sibopo  ©@sTggds.  d0@ggmo:  MmEglsi  0bggb@Gm@o
5390gdl 5@hggobls dmbosgnmebgemo  dgdmlsgarosbmdols po@©s yggerseyg®do
0©96¢1O O  30Of¢geel  dmd@ol, ogo  0dhggl  3mOFR el dsmseno
dolsgrmebgero dgdmlsgerosbmdom. @M sdmdfg@egee dgodangds omdgsls,
Omd  dod3gmgogol  doamdol  godmygbgdolols 3gmgds go®oygwo
2N JHgdemdabyg  (nonsatitation), oby  bogo@oywggos, Gmd  0bgglBmmo
9399053 gbemdols Josbodgdls Lodmeomem 3gmogremgmdols g@em doegn ©mbygl.
9L 0doom  sSoblbgds, @OMI  Lodm@mm  jgmomemgmdols  domsgro  mby
Lodyoagdol odeogal ol obodxml Lodkodmbg dgdo t=1 dmdgb@do (o6
9RO 0O e Jmdsgoendo). sdpgo@oE, 9 dm3gdgmos M@0 3MOE R0
9JOmbso®o  LEsbos®@ymo  goob®om, dospomoms  @mam®i  bob. 14
doigdygemo A s E 3m@@ggmos, 35dob 0bggb@m@o sodbgglh 3m@@Fegenls
doogo dmbogrmbgero dgdmbsgarosbmdom. dm3gdyge dgdmbgggsdo gbss A
3@ F R gero.

0ngdaos gb o@E olg dod@0gos, Omgbsi 0bggbBm®dds 9bws so@homls
gOnbso®o  dmbognmebgemo  dgdmbogamosbmdol s aoblbgoggdyero
LB obos®E Yo aoab®ols dJmby 30033980 gd005b, AQMO0(350,
dogogoms, A s F 3m®Odggmo. gb ol dgdmbggges Gmegbsi  9bos
3o30mgoobobmo dgm®g godoyo, MM 0bggbBHm®o moglh s@ogdl @olyl.
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bob. 15, agma®@ommdbol dOYg©gdbo  @obgol osMopgdol  Lbgowslbgs  ba@olbols
0639LBMAgdoLomgols.

132 @olgol s@opgds
beopowsw Johbgyemos, G®I 0bgglGm@o mogl sHogdl @olgl (risk-
averse), oby  o0g0 06hggl  bogegdo  LEAbwoGE Yo  gosb@ols  dJmby
3003 3gel, dmzgdger  dgdobggzsdo A 3m@Fgeel. @ol bodbogl @olgo
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5M00gds? gl bodbogh  @md  obggbHm@o 5@  Jmolydggdl  ,d0Gombsb
0535 dob* >®bggol, Mmool AmLsE dnbogmebgymo sbsbmoyg@gds byaols
AME05. SR @OMdE, 0839 dgom, @M sgoggm  dmbgde. oy L0390 Lo
dmbgos gowgdm 58-I, oy ,,09390L0° gobom 5%-L. @sdEgbswoi >@OLgdMdL
»5890bol*  (,M939@Lol*) dobgenols 50%-0560 SEdSMMObY, >dgbo
Jobogmebgmo  sbobwsyg@gds 0$-0l  Goaos  [(0,5X5$)+(0,5X(—5%))].
dgbododolbo 0bggl@mmdo, @mdgeroi gog®dol @olgl 0blLBoGgdem mogl
50M0Egdl o3  obo@F Y  medodl. gl 0d  goJBoo  soblibgds,  @mI
3@ 9bioyg@o  (opgdol dgdmbgggedo ,,0d90a5309950L GomEgbmds*  dg@o
o>mdmhbegds, gowdyg ,,Losdmgbgdol  GomEgbmds®  3m@Bgbioyg®o  dmggdols
‘dgdonbgggodo.

209X 9O Jo@mdol s  @olgo  oMopgdol gl M@0  goGoygwo  sGols
a9a®ogmdoll  dOYgEol  sdmbbgdgol s  wowgbomo  @ob®ols  dobgbo.
dogbgoogo 0d Jolob@gdols, @M ygges o0bggbBm@o omogh s®owEgdl
@obgl, o@ dgodgngds gogo@oywmm, @md oljol s®owgdol bodolbo yggens
0639bGHMGolbomgols 9gONbs0@os. bmy0gOm 0639LbGH™AOL ‘dggdenos
d60dgbgeomgob (oo  so@®omb  mogo  @olgl, sdogedmygese  Lbggdds
bogamgdo so3o@mb mogosb ®oligo. gl bodbogl, @m3 yggans 0bgglEM®Ls
94690 aumadocmmdol dOYwgdols aoblbgoggdymo a@sgogo. bob. 1.5-0L (),
(&) o (p) bofogrgdo Dgbodsdolow sboboggh @olgol o®ogdol Jomsgno,
Lodgomem s odsgro bo®olbl dJmbg 0bgglEm@gdol y@oxo3l. Gmam®3
bobo@owob hobl, @olgol s@owgdol dowsgro bodobbol djmbg 0bggLEm@ols

aga@o@mdol Ol 9Yuem dgBo obdoammdbs oJ3l.

14. 306 ggmoll dnbsgmebgmo dgdmbsgerosbmdobs ©s
LESbPAF Yo AoEsbAOl godmmgems
Fobs  gobymgoggdsdo  aobbogygano  oym  3m@OFHgmol  s@hggols

3Omdamgds, OmIgebsi  ofywgds  0bgzglRm@o.  oJgg,  aobbogygano  oym
0b39LB0E0gdobodo  aos®o  doMgmgool  dopamds, GOEamGAE  dmEgdygeo

30mde gdols qowok®ols dgmmeo. o3 dowamdol dobggom, 0bggb@Bm®mds bos
dgogolml  yggams SR g@bsGoygeo  3mOERgeo  dsmo  dmbogrmbgero
dgdmbogaosbmdols s LEAb@s®HYmo  gosb®ol  mgoglsb@obom,
aga@ormdols  IOYEgdol  godmygbgdom. 0d  dgdmbggzsdo  dmogbsg
0639LAMM0 mogl s@owgdl Moligl, dobmgol so@hgye 0dbgds 3m@F G0,
OmdgeoE  dEgdsdgmdl  sbs®hgb  JOY©gdbmeb  dgoomgdom ,,bgzom s

dod3bbog™ aobgnspgdym ageadogmdols 3OYwDY.
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5dobmob godigggeo gombggdo @hgds 93slygbme.  Fspommomsw, GMAME
9bgs aodmmgoemls 0b3gLE M@ 30OG B0l dobsgnmebgano
‘dgdmbogaosbmds s LEsbs®@ymo gopsb®e.

14.1. dmlbosgrmebgeao dgdmbogemosbmds

0639LB0G0gd0Lodo do®gmgoiols doamdo©sb aodmdobady,
0639LFAM@ds  Aobloggm@gdygamo  gyudopmgds  gbos  dosdzoml  Ladmemm
(3g00mols  dmaml) jgmopmgmdsl Wi gl bodbogl, @md 3m@Fggmols
‘dgdgbobyg  aoo(yzgBoergdol  dowgbolsl o Lofgobo  (3g@omeols
sbs{yolido) 39mogrmgemdols Wy  godmygbgdolsls 0639bBHMOIS
aobloggm@gdyamo  yydowgds  gbws  dosdsomlb  9539JdL, GmIgenlisg
Lbbgoolibgs 30O GBI 0 obgbls Wi1-bg. 9L 999J60 ‘dgodgngds
3odmomgoemls (3020 395900 3@ R gerols debogrmebgeno
‘dgdmbogmosbmdols s LEsbs®Egmo yosb®ols d5dggmdom.

AMaM@O(3 SOy o530bodbgm, 3m®OGHBIo  [oMmdmowygbl  Lbgowslbgs
obosbo Jomoaogdol bogMgdl. sdagodsw, cmaozg®sm Lim®go hobl, @md
300G B0l Jobogmebgamo ‘dgdmlogamosbmds s LESbEIOGH @O gopob®s

©5dmM3ogdgmo  gbes ogml 3mOERgedo dgdogomo  mommgyeo Rsbosbo

Jowomwols do bogrmebgen ‘dgdmlogerosbmdbslss S bESbs® G
aosb®Maby. sbggg bomgaos, @md dbodgbgermgsb aogargbsli osbgbl ol mey

Lofgobo  godo@ogol  @s  bofogmos  0bggbGodgdygamo  dmEgdyee  golosb
Jomogndo.

0dolomgol M3  gohggbmm, @mam@ss  sdmgoEgdygeo  3mOGBJeols
dobosgnmebgeno  ‘dgdmlisgaosbmds obpogoysmy@o  goliosbo  Jomsgr@gdols
dolbsgmebgenr  ‘dgdmlogamosbmdoby  ©o  Lofyolbo  godoGoemols  bofoaby,
Omdgeoi o @olbosb  Jomoeregddos  0bgglb@Go@gdyeo,  asobgobogrmm
30MGBJo, Omdgmoiz 3bA. 72 (o) -do [o@dmeygbogo s Lsdo gsbosbo
Joomeoliogob  dgopgds.  ©ogydgom, 0bggbGmal  goOm{aosbo  gamdbols
39000m©0 oJgl, o 53 3gMomeol asbdogemmdsedo dob  Tgogols ojiogdol
Able, Baker ©o Charlie 3mlogmebgmo  dgdmbsgemosbmds, @mIegddsc
‘dgoaobgl  dgbodsdobow 16,2, 24,6 o 228%. gl 0d  gobibowgdols
9d3085@9bG M0, GMI 0b3gLEAMAds  Tgogols od Lodo gmddsbools ojiogdo.

390000l doeml, Gmdgemdsi dgbsdsdobop dgswaobs 46,483% (0do@mad,
®md (46,48 $ - 40$) / 40% = 16,2%), 43,61$ (0doBmd, ®md (43,61$-35%) /
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35%$=24,6%) s 76,14% (Gowyob (76,14$-623) / 62$ = 22,8%). yot©s sdobs,
©539dg5m, ®™M3 0b3gLEHM 0L Lofyobo ggmoewgmds dgoagbls 17200$ -L.

3gbGogro 12
3mOGRgol Jolbogmebymmo gdmbogmosbmdols godmmgmms
(5) gobosbo Jowosmols s 3mAFRF ol @omgdyamgds $20984
3060l Jobsgmebymo  Jgdmbogamosbmds =T, = ($20 984 -$17 200) /$17 200 =
22,00%
aobosbo >J30g00L  g@mo sdizool | 0bgglBoiog | Fomo 3m@ERgaol Lsfyol

Jowomols  |@omwgbmds [LoFgolo ol xodo LodobOm @o®gdaa gdsdo
olobgangds BB RBY D (Lodsb®m
0 350
Able 100 $40 $4000 $400 / $17200 = 0,2325
Baker 200 35 7000 7000 / 17200 = 0,4070
Charlie 100 62 6200 6200 / 17200 = 0,3605
306ERgmol boFyolo @odgdamgds=W,=$17 200 Joaogdols xodo = 1,000

(3) 3m@Fggeols Jobogrmwbgmo dgdmlogeosbmdol asdmmgms 3g@omwols dmgmls
dobo @o®gdyagdol aodmygbgdom

>Ji0900L 3900mols  dmeml | 3g@omol  dmenml g mmbarogo
GomEgbmds  |gBmo >J00l | dmbsgnmebgeno @omgdeym gods
30MAgBgedo  Feolbsgnmebgao
350
Able 100 $46,48 $46,48X100 = $4648
Baker 200 43,61 $43,61X200 =$8722
Charlie 100 76,14 $76,14X100 = $7614

30GERIol dnbommEbgmo ®oMgdymads 3gMmomwols domml = W, =$20 984
@) 3m0Hggmol  dmbsgrmebgeno  dgdmbogerosbmdol  godmmgams  gslosbo
Jowoggdols dmbsgmbgano dgdmboganosbmdols yodmygbgdbom

3olosbo Voo 3obosbo obodo@0  3m@GR ol Jmbognemebge
Jowomols  Bo®ERgaols Jowomwgdols ‘dgdmbogerosbmdsdo
sbobgangd LoFyols dobogrmebgaro
S LodosbOm ‘dgdmbogermaobmd
oM gd g gdsdo |
Able 0,2325 16,2% 0,2325X16,2% = 3,77%
Baker 0,4070 24,6 0,4070X24.,6 = 10,01
Charlie 0,3605 22,8 0,3605X22,8 = 8,22

300FGgmol dmbosmmebgamo Jgdmbsgamosbmds =T, = 22,00%
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39000l dmareml omgdaamgdgdol g53my9693s

300GBgol  dmbogrmebgero  dgdmbogarosbmds  @sdwgbodg  bg@bom
‘dgodangds  godmomgogml, gzgams  domgobo  gOmbso®  Igogal  odanggs.
aobgobogrmo  dgomeo, Gmdgamoiz b, 12 (d)-dos dmygobogno. sIygo@s,
300Fggol  bofgobo  @o@gdbyamgdbs (Wo)  sgemegds  3m®FGggeols
dobosgrmebgamo  @o®gdygamgdsl  3g@omols dmaml (W) s d9dwpgy gL
©0Mgogmgds  0ymys  3mOFAPgmols  Lofyol  @o@gdyemgdsby  (Wo), o9
39053000 dggal Voddmowaqbls 30MG B0l doloamebgyao
‘dgdmbogemosbmdbs.  dogbgosgo  odols, @md @b@. 12 (8)-bL dogogomdo
smgdygmos  bodo  gobosbo  Jowegmwo, gl 3Om@Egeygds  dgodangds
2odmygbgdygemo 0dbsli golosbo Jomsaogdol bgdbolidogd Gomgbmdolsmgols.

200560 Jo@msgrgdol Jebsgrmobgaro dgdembogarosbmdol godmygbgds

30MOG B0l dolsgmebgao ‘dgdmbogamosbmdols aodmmgols
SR gabsGoygeno  dgmmeo  dm@sbognos b, 12 (p)-do. gl 3OmE YOS
dmoi3ogl  3mOEx ol Jmbsgrmebgano  dgdmbogeosbmds  godmmgansls,
OmamO3 30O do  dgdogomo  gobosbo  Joomgdol dmbogrmobgero
‘dgambogenosbmdol Lodygsenmdgfmbogo. 3m@FRgamol goliosbo Jomsamwagdols
QoOOMO0m0  Lodob@m 39@Lgdo 2odmoygbgds (mbow. Loddmenmgdol Lobom
300FBgol  Jobogmebgamo  dgdmbogeosbmds,  @mdgawoz N gsbosbo

Jomogoliogsb dgoagds, dgdwgabso®o asdmoyydgds:
N
=2 Xif= (13 o)
i=1
= X[+ X0+ + X Ty (13 )

Lo, p — 3Rl dmbsgrmbgero dgdmbsgamosbmdss;

Xi — 30OG B0l Lofgobo oM o gbols Fogro
0639bB0Mgd@o0 1 gobosh  Jomsmodo;

=1 gslosbo Jomomol dmbsgnmobgeno dgdmlsgmosbmds;

N — 3003589 do Robosbo Joogegdols Gomgbmde.

303@ggeol  dgdemboganosbmds  ©sdmgogdygaos  dob  dmbogomebgan

‘dgdmbogaosbmdsby, sbggg 3mOGBgol Lofgolo Lodsb@m @o®gdygagdols
03 Jogbg, dmdgeoi InEgdger gobosh Jowogedos hogdyero. bbgs s@(3
9JOm g J@m@al  o®s  ojgl 360dgbgermds.  (13s)  aob@mengdowsb
2odmd0bo®gmdl, @md 0bgglBMAL, @®Igalsi gYobdsgme Ly®dl doopml

439e00bg oo  dmbogombgeo  gdmbogmosbmds,  ybps  3Jmbogls
30MFBJo,  Omdgeoi dgoggds Limegoe  obgmo  gomo  gsbosbo

Jomogoliogsb, Amdgeo s 439e05bg 000 dolosgmebgao
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‘dgdmbogaosbmds oJgl. dogrosh oo Momgbmds 0bggl@m®gdols odigge
obg, o dogmosh d93@0 0bgglBoEogddo 3mblyem@Esb@o godhggosm sbgmo
9JbHOgdogr o 3m@o@ogol  Ao@Mgdsl.  sdol  dogog®o, 0bggLEM®gdds
9bos go539mmb 3mOERJol ©ogglogogezos, g.o. domo 3MOERIo gOhmby
390 Robosh Jowseol 9bws dgoiegogl. 5dsl sb®o ofgl, Gedpgbowscy
©00390boggogo305L dggderos @oslfomlb ol @obgo, dmdgeoi LESbEs®E Yo
aoob®om 0bmdgds.

142 Lb@obps®@ o goob@s

@obgols Lobomagdeom bmdsd o0 33970 Voo 9b@>
ao0mgo@olifobml dmbogmebgmo 3900 dgogagdol sepdbosmmds ©s domo
Lbooyg.  0dol  dogogdo  Gmd  gobmdml  Lbgowslbgs  dgogagdol
S dommdgdo, @olbgol bmded @sdgbso®oe  gbps  Tgogslml  s@Lgdyeo
‘dggaol Jmbommebymo dgogaosb aosb®s. LEbs®@GYmo gosb®s —
bmdss OMIgeroi Sdol gozgmgdol  Lodygoagdols odarggs, @sdwgbopsi ol
Jo@dmopa9bls 3oJBmd®og0 Lo gderosbmdols aoob®sls
der bsanebgarolisgsb.

dgodengds  dmagghggbml, @md  @olgol gobdosgrem  Dbmds  Loyggmglbm
dgdmbgggsdo oMol ,,3yo*  dgbodggdemdgdol  xodo.  dop@od  YROM

}0309@ bo@eo30906do bEoboo®E a0 aoob@s 30OFggeools
390139303900l 2obyglobwgdgamdol  bo@olbol  dogrosh  jodao  bmdse.

439805y oy dogomoml [omdmowygbl dgdmbgggs, dmglsi 3m®GgRgeols
gdmbogaosbmdgdols  sedsmmdgdols  gobsfogmgds  dgodengds  (probability
distribution) s3®mJbodoGEgl  Ebmdogn  JOYETo, G@Igelbsi ofgb bodols
Be®ds> s bm@dsenygdo gobsFogngdols (normal distribution) Lsbgeol s@omgdbs.
9L b'dodow aobobogangds OOAMO3 Lo® {396 356590
0039000300900 30@FAPgols  dgdmbogaosbmdols  sbognobol @MU,
OmEglbsig dglobfogmo gamdol 3gMompo dgos@gdom dmgangs.

dgegao0 LESOWLSOF Y assb@sbyg, Omam®i Moljol bmdsby, hbpgds
Jombgs:  Log@ome  @s@md  ¢bos  dogopmme  dbgoggermdsdo  ,,b0g0b0960
JoygeemEbyenmdgbo® (g.0. dgdmnbggggdo, @m@s dgdmbogemosbmds  odo®dgols
dobosgrmebganl) @olgol aobmdgzgol A™ML? @s@GMI o6 gbws gobgobogrmm
9oOo@mE  assb®s dmbsgrmbgero dgdmbogeosbmdoby @sdars? dgogyo
069> 0g039, 0yY SEdsmy@o asbsfoamgds LodgB®oyero 0dbgds, GmymA;
boo@dogry@o  aobosfomgdoliol.  @s@md?  0do@dmd  @md  Lodg@®oygeo
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aobofoggdol dodzbgbs Ibodg (o®dmowagbl dodyxggbs Fbo@ol Lo®golgdy®d
sbobgol. 83335000, 300@FBgegdol hodmbsmgogro, MMIgeroE o 9oy 0s
»39OLol ©sfggol @olbgol dobgogom™, o@ goblbgowgds 0d 3mOER e gbdols
hodmbomgogmobogob, ®mdmgdo ooy gdgmos  LbESbEsO®FY@o gopsb®ols
bog3ydggenbg, 0y dgdmbogerosbmds bo@dsgny@o@ss gobsoangdyero.

bgobpom@maro gopsbmol godmbsmgargaro qe@daans
shans aobgobogmom, AMQME) 253000 g0 9o 300 Fggeols

LEObLsOE Yo  ao@ob@s.  3m@FRgobsmngol, GmIgeroi  Lodo  gobosbo
Jowomeoliogob dgoagos (Able, Baker ws Charlie), gm@dgasl sbgmo Lobg

>ggl:
3 3 1/2
gp:{ inxjo—”} , (14)

boos, oy

i o0bodbogl I o | gobosbo Jomowgdol dgdmlogenosbemdols
3MgsMosiosls (covariance).

JG5(05(305

@> oMol gmgo®oszos? gl s@ob  LA®oFgyoo  bmds  mGo
dgdmbgggomo  gsesols YOmogOmJdgogdols. g.0. 0dol bmds mgy ™G0
dgdnbggg0m0  (3gE0o©0, AEYMA0ESS, dogomoms®, M@0  gosbosbo 1 ©s j
Jowogmols  dgdmbogmosbmds  @sdgboss  gOMIsbgmnby  ©@odm gowgdyeo.
30350053006 oEgdomo  Ibodgbgamds  230hggbgdl, @md o3 gobosbo
Jowoegdol  dgdmbogmosbmdgdl sfgm  gOmo  dods@mygangdon  dgigeols
A9bgbi0s,  dogomomo, ghomo  gobosbo  Jomogols  dmbogrmobgen by
93999bds Fgdmbogeosbmdsd gbes aodmo(goml dgmeg gobiosbo Jomsawols
dobogmebyanby 939090 dgdmbogemosbmds.  godygmxzomo  3goM05(300
230h39690L, @md  dgdmbogerosbmdgol  sdgm  gOmIsbgmols  3md3gblodgdols
Agbgbzoo, dogoeomag, 9OHM0 gobosbo Jowogools
dobogrmebganby  939mgbds  dgdmbogamosbmds asdmo(gg3l dgmmyg 9gobosbo
Jowogmols  Jmbogmmebganbyg  godgl  dgdmlogemosbmdsl.  gmgsdoszools
dgo®gdomn J30Mg ob byarmgsobo 360dgbgermds 230hg9b90L, G®A o3 goliosb
Jowoegdol dgdmlogamosbmdgdl dm@ol 3ogdodo ob LybEos ob LsgBmme
o0 5OLgdMdL.

JSOOIEPS(05

303505305Lmsb  dognosh sbermlss LEsGobEGogy®o bmds, Omdgeolsc
3MOg@sios  gfmegds.  Lobsdwgoangdo,  ®@o  dgdmbgggom  Lowowols
3M3oM05i305  dom  dm@ol  gm@gensiools s dsmo  LESbos®Fyen
3oob®gobg bod@sgarol @maos.
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o, = P00, (15)

oo Pij ©0bodbogl i goliosbo Jomsmwgdbyg dgdmlsgenosbmdsls ©s |
aobosbo Jomoggdby ‘dgdmbogaosbmdsls ‘dodols 30O ges3000b
309%80306@L (correlation coefficient). jmegasiool  gmggoEogbdo  sbegbl
3M35005300L  bo@do@gdols  Lbgs  dgdmbgggomo  3gemo@gdols  Igo®gdols
aobodoM@G0ggdma. Jm®gesizool 3mgxn030gbdo ymggermgol dpgds@gmdl -
1 @wo +1 do@ol obBgdgogndo. oy ol —Il-ol Gmeos, gl bodbogl LEya

9oOYMBom 3@ gasiosl, my +1 — ey ogdomn jo@gmsiosl, ¢dgd gl
‘dgdmbgggsdo ol dwgdbes®gmdl 53 Mm@ gJLE®gdsey® dbodgbgemdsls dm@ol.

o) Agdmboegrroshmdgdl ol Bl Agdmbagrrnsbmdgdls Bmiol Jaths gmdgEmnt

e
Ldgeme mampdomn gmégmmages btgeoe gedgegenn gotgemagos qﬂmhaﬁm’gnaﬁmgﬂan

B lomoemmmal Jgdmbegmmaosbmda -r’_dc.g'c.g: mob dgdmbogerochmds [ Jememrmal dgdmbogerocbmds
[ ]

“ |
-
.
0 " L] - -
| _a0® e .l . -
[ ] ... T 5 ! ™
o ® A Jogeprmals Te i amepmmals + e 8 |,
L o pambagrrosbmda '. %JEH bageroabmba = L
-' - = . L)
.
r L A %c.g'c.;:: wals
" pambagrrosbmda

bob. 16. m@0 golosbo Jomsgwoli gdmbogmosbmds.

bob. 1.6 (o) (o®dmowygbl 3o3m@gdoycdo A s B gslbosbo Jomsanmgdols
‘dgdmbogamosbmdgdol  [gOGommgob  @osa@sdsl,  @m@s o3 gobiosb
Jowogrgdol do@ols gom@gamsios LOYms® oEgdomos. dggbodbmm, @mad oI
Amb yggmms (gO@ogo dggl wob@ogr LFm® bobby, Gmdgaoi dogdo@mgds
Jggos  Bodbgbs 33o@oBosb  bgdmms  do®xggbolioggh. gl bodbogl,
OmEgbs MmO0sh gam-gam gobosh Jomomol o3l dgosdgdom do@sgno
‘dgdmbogaosbmds, dodob dgmmg Robosob Jomoeolsg o3l
dgoo®gdon  domogro  dgdmbogemosbmds. dgbodsdolow, @mglsi m@owsb
JOM-gOm  Goboob Joogel ozl dgoedgdom odsgro  dgdmlsgaosbmos,
dodob dgm@glog oJ3l dgo@gdom odsao dgdmbisgerosbmds.

dog@od Mm@ ULbgoswolbgs goliosh Jowogrols dgdmlogmosbmdsls dm@ols
300905 0dbgds  SdlmegFg@o  godymgomo, oy [TgoFomgdo
dgdomgmdgb Limego 03 @osb@ogr bobhbg, @mdgenoi dodbgbs  bgws
335005 0©sb d0gdo@mgds doMxggbs Jggs g3o®s@do, Gmamdi gl bob.
1.6 (8)-bgs bohggbgdo. 53 dgdmbgggsdo dgodengds omdgol, Gmd m@o gobosbo
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Jowoeols dgdmbiogeosbmds g@mdsbgmol Lofobss@dwgame o3gargdosh. g.o.
OmEgbsg  goOm-gom  gobosh  Jowomel  ofglb  dgoodgdom  dowogno
‘dgdmbogemosbmde, dodob dgmagl >dgb ‘dgo®gdom 54>@0
‘dgdmbogemosbmbe.

2aoblogymdgdyero  dgdmbggszs [o®@dmodmds,  @megbsi 3sbosbo
Jomogmgdol  dgdmbogmosbmdols  [gd@oamgsbo  ©osa@sds  aosb@ e
Fa0Boagdl Foddmowygbl, Gmdamgdoi dosbermgdomsi jo  3g®  dmogds
ob@oano  Lfm@o  bsbol  Lobom. o3  d9dmbgggedo  3gmwgds  ©oliggbs
‘dgdmbogaosbmdgdol  s@sgmegamo®gdols  dgbobgd, g0 ge@gasigools
3098030960  byeools Gowos.  bob. 16 (p)-bg dmigdymos  slgmo
dogo@omo. 03 by@ygoEosdo, Gmeglsi gom-gam Robosb  Joogel o3l
Jgodgoom  dowogro  dgdmbogenosbmds, dgmegl  dgodangds  3Jjmbogl  ob
‘dgomgdom do@agno, ob ‘dgodgdom 5d>@0, ob Lodygogom
‘dgdmbogemosbmoe.

MGISG0o SxS5d9S

3035005305 S 3MOGE o300l asbboagolisl, dognosh dbodgbganmgsbos
339bdmEgl @mam@ bogds m@dsgo sxodys, GmIgmmoi (14) gob@maengdsdo
aodmoygbgods. doygbgwogs odobs, @M s@OLYIMIL Mm®dogo sxodgol dognosh
39300 bgdbo, OmIgmnsiz gOmowsndsgg dgogasdog doggsgs®m, gOm-gO®mo
bgabo, 9x3@m dJobobgdbgdgamos go®g @obo®hgbgdo. ogo ofygds 30®ggero
oxodgom s = gbokgds 1ol Fmeno 360dgbgenmdbs. dgdmgy LOY@©gds
dgmeg sx5dgs J-bmgol mobomsb 1-psb 3-dwg d60dgbgenmdgdols dobokgdom.
o9 dmdgb@do 1 JoMggen sxodgsdo 0bMgds -0 o Yglodsdolsw 1=2. olgg
bpgds dgmeg dgxodgds yggges j-bmgol 1-@ob 3-8y, dbmeme sbhans 1=2.
9909y 1 30Mg9en ox0dgodo 0bOPgds 1-0m, g.0. 1=3.99dgy Jowgs gOHnbgeo
begds dgmeg osxsdgs  ygges j-bmgol 1-@ob 3-3pg. 53 dmdgbddo  ybos
>0060dbml, GmI 1 o | s0(9396 msgol bgows bwgs®l GmIgaoi 3-ob
Ameos. gl bodbogl @™3d, dghgMgdol O™ oEys, Modogbsei X odge
oL@ YmEs. gb 3OmE Lo s gd@dymse sbg ‘dgodergds [o@dmgo@aobmo:

3 3 3 1/2
ap={lexjalj+2x2xjazj+Zx3xja3j} = (L6 o)

=X X, +X X0, +X X0, + X, X5, + X, X0, + X, X 05, + X X0 X X0, + X X0 ] “( 16 3)
M@dogo sxodgol mommgygmo {930 dgozegl m@o gsbosbo Jomsenwols
bod@ogeol, Xi o X, o o3 ™Aoo gobosbo Jomogrols jm@gensiosh.

‘dggbodbmm, @md  odobomgols QIO B (O BTV BN G Rl bodo  gobosbo
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Jomoobiogob dgoagbogo  3m@FR ol LESbEsOG @0  dosb®s  9bos
d933008m0 gbds (g3®0. ol @™ 0d (930900l @oibgo, GmIggdoi 9bos

393300000  (9)  goloobo  Jomompgdol  @Gogbgol  gge@sos  (3), oG
Vo®dmoagbl gd@ommm @sdmbgggsl.

N  @ompgbmdols  ggolosbo  Jomsa@olspgsb  dgdpasdo  3m@FBgeols
LEoo@@ymo aoob@ol aodmmgms bmgoe dgdmbgggsdo, dmombemgl N
Gomgbmdol 3ob0sbo Jowagnols M@oY oxodgol, @obomgolsg

9530 gdgm@os N? 9300l dg50980:

ap=[iixixjau} (17)

i

M®dogo oxodgol Loob@gMglcm mgoligds gaobegds, GmEgLsi 0bpgdlgdo
I s | 900 9dlbosh  Jomoemol  g39gmgbol. (1.6) aob@mangdsdo  sbigmo
Lo@ygoios [o@3modmds 3odgger (X X ,0,) dgbymg (X, X,0,) ©o dgibeyg
(X,X,0,)  (93096do. @sl  bodbogl, Gm@Es  3mgo@osiool  godmmgaolisls
06wgdbgdo goHm Gosboob Jomsel d0g39mgbgds? dogsmomsm, aobgobogrmm
300390 gslosbo  Jowoseno  (Able) o  dgdmbggge, Gmegbsi  15=1
M5 gbooi o, o@bodbogl  bmdg®  ghmo  golbosbo  Jomsmwols  (able)
3035005300l bmdgd  gBHm  gobosbo Jowosemomsb (able), (15) gobBmengds
doowgdl Lobgl:

011 = P06, (1.8)

@5dgbosi  hggh  a35d3l  gmégamsios  golbosbo Jowomols
mog0bmogmab, dgbo  dgodmgds gohbggbmm, Gmd  p,  Gomos +110 g0
60dbogl, @mA (1.8) gob@mengds onygobgds dgdwgy Lobgby:

_ o
0, =lxo, x0, =0, )

@mdgenoi [o@dmowygbls gobosbo Jowogols LEsbps@F e aosb@asls,
o4gobogols 3go0@5@do, MMIganoi bmdognos GMam® G RBobosbo Jomsawols
©0390L0s.  3MogoE, ®Odsy  oxodgedo  godmoygbgds  @odglMogdoi o
3M3500530950(.

JOGOB0S(009EP0 ISH@H0(35

dogomomols boboo  asbgobogrmm  dgdogao  ojizogdols Able, Baker oo
Charlie gmgs®osiogeo ds@@ogs (variance-covariance matrix):

Lggdo 1 Ubggdo 2 Lggdo 3

bd@odmbo 1 146 187 145
bd@oJmbo 2 187 854 104
bd@0Jmbo 3 145 104 289
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g 9dgb@o,  Gmdgmoi (L), YxOgedo  Jgds®gmdl  ombodbogls
3035005300 1 s | Bolosh Jowomegdl dm@ol. dspsmomsw, gengdgb@o (1,3)
YO Jodo 50bo'dbogl 3mgo®osizosl 3odgga s dgbodg Boliosh Jowogwagdls
do@ol, GmIgenoi o8 dgdmbgggedo 145-0l Gmenos. gergdgbdo (1) yx®godo
ombodbogl  I-g@o  golosbo  Jomomeols  @o3g@lLosl.  dogomomsw, dgmedy
obosbo  Jowomeol olidgdlos (2,2) ¢xdgedo dogds®gmdl s 854-ol
Ameos. bgdoldogHo 3m@ERgel, Gmdgmoi dgoggds  Jmddsbogools Able,
Baker s Charlie oj30godo 0b39b@0G0gdobsgsh, LEsbos@@mo aosb®es
‘dgodangds  aodmomgoml  3mgoMosiogeo  ds@®oiol s 0d  ge@dgaols
bo'dygoggdom, GmIgano dmyggbogo oyem aob@Gmengds (1.6 &)-do.

dogogmoma,  aobgoboermo  3b®.  12-do  dm@igdyeo  30@F Yo,
Omdgeolsi dgdogao 3OM3mAG0go0 ofgl: Xi1= 0.2325, X,=0.4070, X;= 0,3605:

G, =X XX X0 XX XX s XXt KX O XX XXt XX

=[(0,2325X0,2325X146)+(0,2325X0,4070X 187)+(0,2325X0,3605X 145)+

+(0,4070X0,2325X187)+(0,4070X0,4070X 854 )+

+(0,4070X0,3605X104)+

+(0,3605X0,2325X 145)+(0,3605X0,4070X 104 )+

+(0,3605X0,3605X289)]V2=[277,13]V2=

=16,65%

9bos  500b0dbml  gmgodoEogmo  ds@®oiol  bmgogdmo  Loob@g®mglm
ngolgds.  30Ggger  @ogdo, doA@oie  33oMs@gmos, by Lggdgool
GomEgbmds  LE®odmbgdol  @smegbmdol  Fmaoos,  beerem N gsbosbo
Joom©gdolomgols Jxmgd0l Loghmm Gomwgbmds g@maogds N°-L.

dgm®g, gobosbo  Jomomgdol @olidg@los dos@G®oEol  wosgmbogn by
dgdo®mgmdl, @mdgeoi doG®oiol bgos dodibgbs  jymbopsb oMy ggbs
J3905 39nboliggh aodmdsgog bobbg dwgdodyg yxdgdos. Fobs dogogomdo
300390 gobosbo  Jowogwols (146) ©olidg@Eos Jwgdsdgmdes  30Mggeo
LA®@odmbol s  3odggeo  Lggdol aowogggmoby.  dgbodsdobo  dgmey
obosbo  Jomseol olidg@los (854) dwgdo®gmods dgm@g LEo®Jmbol s
dgmag LggdHob googy3gmeby, bmeom dglsdg (289) — dgbedg UggBol o
dgbedyg LE®oJmbol go@sz3gmaby.

dgbodg, dos@®ois Lodgd®ogeos. gl 60dbogl, GmI ibEO0Jmbls s |
LggHbg dwgdodyg gagdgbBo Gmeos jLEMoJmbls s i Lggdby Jwgdody
90 gdgb@ols. o569, @ospmbsamols bggom Jpgdo®yg gangdgbBgdo dgm@©gds
dglodadol Px®gddo @osambogol Jgggom. [obs dopsmomowsb hobl, @mI
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dgm®g bggdolb 3oMggero LE®odmbol (187) gangdgbBo Gmeoos dgm@g Lggdob
dgm®g  LEoJmbol gargdgb@ols. dglodsdobsw 145 hbwpgds dgbsdg Lggdob
30039 LEHM0Jmbdoi s 3odggeo Lggdol dgbsdy LEH®oJmbdoi. bmenm 104
hbgds Gmam®i dglsdg Lggdol Igmag LE®oJmbdo, sbggg Igmeg LggBob
dgbodyg LEAM®oJmbTo. 838 mgolgdsl dodEogo osblibs ofgl: Mm@ goboob Jomsgnwls
dOmol  3mgo®mos@os  o@ 5Ol @sdmyoegdyemo  dom  @ogo®mmdsby. gl
b0dbogl, MM JmgoMosEos 3039 s dm@g Goboob Jowomel ‘dm@ols
obgmoggs, Mmam@y dgmmagls s 3oMggels dm®ol.

LS. dmgarg olyggbgdo

L. 3m@Fageol  s@hggol  3GOMmdagdolodo  do®@zmgoiol  dopamds
3300035bMblL,  O™3  0bgglBMM0  GLogmdl  Ao@ok@sl M@0 3OMbengds:
doglbodosgny@o  aoboml  dmlbsgrmebgero  dgdmlsgamosbmds  s@lgdyeo
@0bggdol mbol 30MMdg6do s dmobEobml aobylsbwg@gamdbols (Golgo)
d060dobo30s Jmbsgrmwbgano dgdmbogerosbmdol dmgdyge wmbgby.

2. Jobsgmpbgemo  dgdmbsgerosbmds  [o®dmowygbl  3m@gbioyg®o
aoboddxgeml  Lobmdl, @mdgeroi 3OFABJ@nsb 5ol ©s3ogdoMgdbyeo.
LESbEsMG Yo aosb®s aoboboagds AmMymA 3 30OFAPJmols Golgol bmds.

3. Y@ mbols dO90 Vo@dmowaqbls @olbggools S
‘dgdmbogerosbmdbols  Lbogoolbgs  3mddobsiogdl, ®mIegdbsi  0bggb@m®o
AO@asboo mganols.

4. bogo®oyggdos, @md 0bggbmdgdo asboboansggb ygges 3m@FRgenls,
Omdgeo3  agma®ommdol IOgobg dggl dopens ©s do@zbbog, YROM
Qobgygerl, gow®g 0d 30OEHRIL, OmIgmoz yyma®ommdol 0d dOYLDY

dg3L, dmIgeno ool Jggdmm s gu®m dodxgbog.
5. 0bggbBm®gdols dog® @olbgol oMogdol ©s dolo Aoyxgegdembols

‘dgbobgd  go®oywo aodmbo@gds 0ds5do, O™ Aygea®ommdol IOY©Iol
530 oEgdomo wob®s ©s 5dmbbgJoamde.

6. 3mOABgol  dobosgpmbgemo dgdmbogmosbmds s@ol 3m@EFRGgendo
dgdogogmo  golbosbo  Jomogrgdol  dmlbosgrmebgero  dgdmboggosbmdols
Lbodygoemmdgfmbogro.  Fmbop  aodmygbgdygmos  3m@FRgerdo  ‘dgdogogoo
Robosbo Jomogegdols Go®dOmbomo 3OM3M@(309d0.

7. 3035005300 ©S 3OMgesi3os bmdogh m@o dgdmbgggomo  (33emo@ols
db0dgbganmdols 33eoegbdols dgmobbdgdol bo@olbls.
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8. 3m@F R ol LEsbEs®M@mo asob®s ©sIMogdbyeos 30O EF Y e do

dgdogogmo  @olbosbo  Jomoangdol  LESBo®G@  gopob@dsls o
30M300(3090bg s 5dobmsb, §gOMISbgmmsb 3mgo®oszosby.

bogmb@®mm jombggdo:

l. @5@mdos bogo®oyeggo, MMI ymadogmdol dOY©gdo obGogos ©
dodo@mygenos bgdmon ©s dodyxgbog?

2. ®5bg 390Y39809696 sdmDbbgJoeno ayya@ogmdols IOYLgdo Golgs ©s
‘dgdmbogaosbmdols 0bggbBm@ol  dggslgdol dglobgd @olgol ULbgowsbbgs
dbodgbganmdoliomgols?

3. @53 mdds  bogo®oyggzo, Omd  Bodoydo  0bzgLAm@o  so®bggl
3 9a®ogmdols 3OYbg do@ens s do®3bbog dpgdodyg 3m@ER e ls?

4. @ob  bodbogl gobibopgdl, ®md ,@olgol mogol  sdGogdgao
0639bGH™MM0 sbgbl ‘dgdmbogeols brg®dymo Lo®agogosbmdol dgdio®mgools
©0gdeblB®omgdsl*?

5. oblgbom  @o@mdss  dgydergdgemo  0bzgl@m@ol  gymadogmbols
JO9©90ds 4o©53390mb gOMIsbgmo?

6. Mo@™dd>s Molgol mogolod®opgdgaro 0bgglbGmaol ayga@ogmdols
JO9gdo 9RO ©sb@ogno, 30O bogemgdbo Golgol mogol sd@owgdgeo
0639bGHMA0LS?
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0530 2
9@olgme Lbgbbgdol go393> s domgds

fobs  mogo  gdwgbgdmes  Loobggb@ogom  3m@@ggamol  s@hggsb.
dodgmgoiol  doamds  go@oyEmdl,  @md  aoblobmg@ygmo  goom
0639LbG0Mgdobomgol 0bggbBHMAOL goohbos @sesi Lofyolo (W)  godo@ogno.
439e0s  3MOBHBJ@osh  Mm3F0doem @l [oddmoagbls ol,  ®mdgeo
dggbodsdgds 0b3glm@ols gymmadogmdols Gyl 989Jd9® Loddsgerglmsb
dgbgdol Fg@@oel. 3m@Fggmol gamdol 3g@omwol dmenml 0bggl@Gmaols
LoFygolbo  godo@ogmo  ob  ao0b@Egds  ob  dgdodpgds  3mOER ol
‘dgdmbgeosbmdols gobsiggmols dgbsdsdobo.  dgodemgds dmbogl (Wi)-ob
0b3gLRodgdol  Jgogroe  [o®Imdbogro  godo@omols b doenosbo
M90bgglBHomgds, 5b dogrosbo bodxgs dJmbdo®@gdolbomgol, ob bosfogmdmog
@90bg9bBH0Mgos @ bofoermd®og wobs@xgs.

do® 3mgozols doamds 3oM>9MdL, ®md 0639LGH0Mgdobomgols
aobboanyemo 5JBoggdo bmgsps Moligosbgdos, g.o. N @olbgosbo 5J@0ggdowsb
00MMgYero  Geomdols  3g@omedo  odanggs  gobylobwg@gan  dgdmbogoal.
@5dgbosi oM gOm  5JBogl o@ aoshbos Lbgs oJGoggdmsb LOygasw
YoMYMRBON0 3@ JEs(305,  SdEgbs®  yggms  3mOEPg@o  sbggg  0dengge
3obglobrg®ger  dgdmlogognrls  ganmdol  3g®omedo  ©s,  dgbodsdolow,
@0L30sbgdl Fomdmowygbgb. 9n®m 33303, 0b39LEHMAOL 5@ gdanggs YR gds
300FBgol o5JBoggdol dgbodgbow boligbbgdo gyeols Lofyol godo@ogmsb
JOmo©  25dmyggbgdol  gB@gds, obyy  Gobobly®o  Fbs@edg@ols o6 0d
obao®m0dols 25dmygbgdol YR gds GMIgaoi dob dOM3gOL oshbos.

>d  mogdo  begds  0bggbBoiogdol  dods®o  do@zmgoiol  dopymdols
aobbmaswgds.  30Mggeo,  0bggbBHmAOlL  ggagds gdanggs  dmobobmls
0639LR0Mgds oM  Fo@F™Mm  Golgosh, oMsdgo  YOolgm  oJBoggddos. gL
bodbogl, M3 obens ag5d3l  0bgglBoMgdolomgol  olsdggdo N ofdogo
amdgemoiz  dgoiogl  (N-1)  @olgosh ©o gom  g@obgm  oJ@ogh. dgmay,
0639bGHMAOL  gdanggs  Lglbol  osegdol  gxggds, oswgdyeo  Lgbbobomgol
3obLob@gdYeo  Lod®OMmEgbH™Mm  gobsgggmom  Logoegdyerm  aswobegdols
300Mb0m. ao0©s sdobs gobobogrgds @olgosbo oJBoggdol bogdgdbg w@olgm

5JB0g0L ©sds@gdol 9539]B RO ™be.
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2.1 96obgm 5J@ogol 3obLsbwg@s

@ 0agolbdgds dodimgool doamdolsl g@olgm oJ@oggdol (risk
free asset) J399? Godwgbswoi o3 doamdol @Ml 0bgglEoiogdo
aoboboangds  g@mo  LoobgglRoEom  3g®omepols  asbdsgermdsdo,  sdpgbow
9@0bgm  5JBoggdol  dodo®m  doamds  goblobmg@dyemos. oy  0bgglbBmmo
0dgbl  9@olbgm  oJBog9dL  LoobgglbGogom  3g@omwols  w@slbsfyolido, 3sb
bybBo o030 Gmaymao  odbgdbs dobo @odgdymgds  3gMomwol  deagnml.
590 gboo(3 9A0b e >JBoggdols Lodmeneme ©0Mgdyegdols
3ob9Lob@gMgemds o  sOLYIMOL,  Sdwgbo  Aobdo@Fgdols  mobobdow,
9@0lgm oJBogol LEbs@F o yosob®ds byanols Hmenos.

mogols dbdog, gl bodbogl, @mI 9g@olgm sJBogol dgdmbogeosbmdols
20653390 @s bgdoldogd @oljgosbo o@ogol dgdmbogmosbmdols gobsiggomls
‘do@ol jmgodosos byerol Gmeoos. gl bopo aobogds meyg aogoblgbgodm,
@md  Jgdmbogoagdol  gmgo®osizos bgdoldogdo ®m@o i ©s j  of@ogol
‘dgdmbgggsdo Fo@os 5JG0ggool gm@gamsizool 3mgxo03EogbGol ©s 53 m@o
5JB0g0L  LESbo®M@Ggmo aoob@gbols bod®ogeol: S =6SiS;. oy ig@olgm
>dBogobomgols S; =0, 35906 S; =0.

@5d©gbosi3  2oblobmg®ols  mobsbdo  y@olgem  sJ@ogl  goohbos
Fobolfo@ goblobrgdyao dgdmboganosbmds, sdpgbs sbgmo @odol oj@ogo
9bgs 04mbs obgmo }obosbo Jomosa o, Omdgen oy aoohbos
9bOYbggmymgzgomo  goJbodgdyao  dgdmbogogo o googbogermdols
byermgobo sadsmmds. dog®ed Modgbo@ss Yggers JM®M3mGAs@Goge goliosb
Jomoemels aoohbos dosybogmmdbols godig99eo sepdommds, sdpgbo® o6
dgodengds  3mAO3MOS(305d  godmyydgel  g@olgm  oJBogo. ol dgodengds
dbogrme Lobgerdfoxml dogd odbsl aodmdggdygao. dog@sd gggms slbgmo
obosbo Jowogeo 5@ [o®dmowagbl y@olgmb.

aobgobogrmm 0bgglEm®o Gmdgaoi Lodo mgom goyammdl Lobsbobm
olosh  Jomosael, @mdgamoi 20 Ferol dgdogy 0godgds. sbgmo gobosbo
Jowomwo 5@ [omdmoagbl ¢@oligml, Msdwgbswsi 0bggbBm@ds o® ool
Qeomdol  3g@ompols  doerml  @s  gwodgds gl gobosbo  Jowsgwo.
®5dgbgosi  LoddmEgbBm  aobogggmo  aoygmgoeolifobgdamse  ‘dgodemgds
dgogoml  gaomdol  3g@omol  gobdogermdsdo, odpgboe  2sdmybmdos
obosbo  Jomosenols  Lodsb®m ©00MgoYgbds3.  ModEgbswsi  sbigmo
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Lo3Mm396@™  35b533900L @olgol (interest-rate risk) o@Lgdmds Lobsbobm
Robosbo  Jowogeols Womgdbyamgdols 2obylobwgmganl bool, sdpgbse slgmo
obosbo  Jomoameo 5@ dgodgrgds hsomgomml g@oligm sf@ogsw. doGmenss
bgdolidog®o Lobsbobm gobosbo  Jomsameo @mdgebsn goshbos wogsmgol
g3os 0d5bg d9Bo goedg sdsbegdol 3gMomeos 5@ dgodengds hsomgsgrmls
9A0bgm >Gogec.

sbgns asbgoboenmm Lobsbobm golosbo Jowomwo, Gmdmol wsgs@gzols
gos  geomdol 3g@omebg bogmgdos, dspomomsw 30 osbo  Lobsbobm
39Jbogro, OMEs ©@odsbwgbols 3gMomwo 3 mgol Fmenos. 3 Lo esosdo
0530056 0b39LGHMAIS 5@ 0ol AEMamA0 0dbgds LodOMEgbG™m gobszggmo 30
ol dgdegy. gl bodbogl, Gmd 0bggLEm@olmgol bmdogro @ o®oli ol
bod@mEgb@m  aobsgggmo,  @ol  dobgwgomsi  ggdlogmom  dgdmbsgsgro
‘dgodangds @90639LBH0M©gL Bermdols wo®hgbogn 3g®omwdo. @gobggLEomdgdols
256533900l @olgols (reinvestment-rate risk) s@lgomos gemdol 3gG0m©Msb
Jgomgdom ©oggo@mgols bogergdo gopol djmbg yggens Lobosbobm  ¢sliosbo
Jowogolomgol b0dbogl, @md slgmo Qobosbo Jowogmwgdo 5@ dgodengds
hoomgomml g@olgm sj@ogow.

5dg 30000, 5OLYdMdL dbm@me gOmo Fodo Lobobobm Jowogrwgdols,
Omdgeoi  gOolgmool  Jmmbmgbol  30GOMbsl  s3doymgoemgdl:  geomdols
3900m©oll  msbbggo@ogmo  oxgs®gols  gowol dJmbg  Lobobobe  gslosbo
Jowogo. dopsmomse, Femdbols Lodmgosbo 39@omwol OML 0bgglb@Gmeo
o>mdmohgbl, @md Lsdmgosbo ©oxgsdgol gowol dJmbg Lobosbmbo ggdLogro
odenggl  golbodgdyer  Jgdmbogoenl.  @odogbgosi  gobosbo  Jomoeno
0850 gds  Feomdol  3g@omeol  sldygmgdolsl, odpgbos  obggb@me@o o9
dmdgbBolomgol 0wgdl guaol 0d GomPgbmdsol, Gmdgeoi dobomgol 9339
3bmdogro 0gm Loobggb@oEom gopsfyzg@oegdol dowgdolist.

Lodosbolm  o@ogdo  0bgglBomgdsl  bdodo  gfmegdgh  g@obgm
©530g0dgdsl  (risk free legging), ®sdwgbgosi  dygomo  0bggbBodgds
60dbogl Lobgerdfogmbomngols Lglbol dozgdst.

22 9@olgm s3dgeodgool dgbsdengdanmdbols sp@oibgs

5bo@by 9Aol3m >JB0ggdols aohgbom 0639LbBHMAOL dogo
dgbodangdenmds  mogolbo  gygeools  bofogol  osblgem  5]B0ggddo,  bmerm
obo®@hgbols bgdolidog® @olgosh 3m@@Fgergddo bhowgdol dglodangdeomdbs,
Omdggdoi  dgoosb  do@zmgoizol  doefggomdols  Lod®ogegdo.  sbogmo
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‘dgbodangdenmdols  gohgbs  360dgbgermgboe  s3s@Mmgdl  doe(gzomdols
Lod@ogargl o, Go3  YRO®  dbodgbgermgsbos,  3gmol  do@dgmgoiol
999J09®0  Lod@sgaol  360dgbganmgebo  bofoemgdol  gobanoggdol.  sbigmo
(3300 9b9b0ls 5™ o 2oobogr0obgdyeo 9bgs 0650, M5dgbows(3
0639bGH™M 9d0 ©050b6@9M9Lbgdbyebo M0 999JB 90 Lbod®ogeoEsb
300390l 5®hggodo.  oSbognoboll @OML  mogosb  gobolsobrg@mgds
dolbosgrmebgero  dgdmbogeosbmds s  LbEbs@Fygeo  powsb®s  0d
300FBgmobomngol, @mdgmoi  dgoggds  gOobgm  ofdoglbs o  dobmsb
303d0bs30do g0 Aolgosh gobiosh Jomegredo 0bggli@Googdoliogsh.

22.1 @obgosh s g@olgm 5J@0390d0 gOmEAMmYmo 0bgglEodgds
30039 mogdo  gobbognyamos  3md3sbogdo  Able, Baker oo Charlie
dgdwgao  dmbogomebgemo  dgdmbogemosbmdgdom,  oldg®logborn s

3035005309000, Amdggdo(3 dologmebgyao ‘dgdmbogaosbmdols
39JB™OY@o m@domn s JMgoMosiEoymo do@OE®oiol Lobomss hofgdogo:
16,2 146 187 145
ER =|246| VO=|187 854 104
22,8 145 104 289

2obglobmgdogm  @o  g@olgm  oJdogh  Omym@E  golosh  Jowogowls
bod®mom 4, asobgoboansgm ygges 3mOFR gl Gmdgeoi dgoygds dbmame
3M3356os  Able—ols 53050 s g@olgm  5JBogdo  0b3gLB0G0gd0LSSh.
30dgom, X1 50bodbogl  0bgglBmmol  Loblmgdol  bofoel, @mIgenocs
hogdgemos  3md3sbos Able—ols oj3osdo, o Xs =1- Xi 9g@dolgem sj@ogdo
0639LB0Mgdg@ols Foerl. m9 dJonger gl g@obgm o5JBogdo ©gdl, d5Tdob X,
= 0 o Xs=1 sbogrmpoyg@ow, 0y 0bggbdm@o Jmger gyl jmddsbos Able—
ol oj3oodo gdl d5Tob X1 = 1 o X4 =0. dgbodergdgemos, dopseomsw,
3M3d0bsios Able—ols ojizool 025 s 0,75 9gdoligm sdBogols, sbggg ULbgs
3M3ddobszogdoi: 0,50 s 0,50 ob 0,75 ©o 025 Ggbodsdobop. oydis
sOLgdmdL dMogoao bbgs dgboderm 3m®GBgmms bod@sgarg, asobgobogrmm
9L bygmo 3mddobsoo:

30O FRgE0 gbo
A B C D E
X 0,00 0,25 0,50 0,75 1,0
X, 1,0 0,75 0,50 0,25 0,00
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09 ©539d3900m,  Omd  g@olgm  o5JBogl  ofsl  4%-ol  Gmero
‘dgdmbogaosbmdols (r;) aobogggmo, 35dob 339J6gd> gggems oYEorgdgeo0
06x3m®@d>305 o3 3mOFHRYgooll Jmbosgmebyamo  dgdmbsgeosbmdgdol s
LEobs®E Yo 2o5bMgools aodmlsmgan gems. do bogrmebgeno
‘dgdmbogaosbmdols godmbsmgangerse ‘dgodengds godmygbgdygamo ogbsl I-goo
0o30L (1,35) gob@Gmangds:

N
rp :inri = ixlrl
i=1 i=1 (1.35)

A,B, C, D ws E 3m@@39gemgdo o dgoeggh dgmedg s dglodg 3obosb
Jowomwgddo  0bgglbBoEogdl  (g.0.  gmd3sbogdols Baker o  Charlie-ols
oJ3ogdl). gl 60dbogl, @mI o3 3mOERYEgdbolbomgol Xo=0 o X3z=0. o9
‘dgdmbgggsdo Fobs aob@Gmengds slg wonygebgode:

F= X+ X,T, = (X, x16,2%) + (X, x 4%)

Lowoz, gaobgm sd@ogol dgdmbogmosbmodols aobsgggmo swbodbyeros
r,-0m.

A ©>s E 3003ggmobomgol ol do@Bogem aodmomgangds, Godogbsosz
0639LAM®0l dmgao  Lobldgdo FoOFH™M  gOm  Fobosh Jowosgrdo opgds.
sdo@md  domo  dmbogrmebgearo  dgdmbogeosbmds  Fmaos 4 s 16,2%-0l
dglododolbo.  3mOERgegdolbomgol B, C, ©o D dmbogrmwbgeoo
‘dgdmbogomosbmdgdo dglsdsdolbo Gmeaos:

T, = (0,25%16,2%) + (0,75 x 4%) = 7,05%;
r. = (0,50 x16,2%) + (0,50 x 4%) = 10,10%;
F, =(0,75x16,2%) + (0,25 x 4%) = 13,15%.

A ©s E 3m0039gmgdol  LEosbs®@ymo aoob@dgdo  [o@mdmewmygbgb
PoGomme  dgbodsdolo  g@olgm  sBogol s  Able-oll  sjEools

LEobo®M@m  aoob®gdl. gblg ogo o0,=0% ©> o =1208%. B, C, ©s D
300F B gdobsmgols LEobpo®@ o aoab@ols aodmbsmgen gan s
20dmMYggbgoyeo 9bws 0dbsls 30Mggeo mogols (1.7) aob@engds:

N N 1/2 4 4 12
o, {Z};xixja”} :{Z;Z;xixjau} (1.7)
i=1 J= i=1 j=

@5dgbosi o3 3mAFRgegdolbomgol Xo=0 ©s X370, gLl gob@mengds
sbigom Lobgbg onyggebgdos:
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o, =[X,X,0, + X, X 00, + X, X 0, + X, X,0,]"" =

=[X2o? + X202 +2X X,0,,]

@5dgbosi bmdgdo 4 gsbosbo  Jowogwo ¢@olgml  Fomdmowy9bls,
5do@Rmd goblobwg@gdol mobobdow o, =0 s o, =0, sd0@md dgbodergdgeros
‘dgoamdo 35doM@0ggds. sdol dglodsdobo dogowgdo:

o, =[x2o2]"? =[x x146]"7 = X, x12.8%.

sdggotow, B, C, @wo D 3m@@Fxgagdolbomgols bLEsbos@@gemo aowsb®gdo
B 0s:

og = 0,25%x12,08% = 3,02%;

o. =0,50x12,08% = 6,04%;
op =0,75x12,08% =9,06%.

oliggbol Lobom, dgodangds omdgsl, @Omd o3 byo 3mOER el o3l
‘dgdgao dmbosgrmbgao dgdmbsgerosbmdgdo s LbEsbpo®@Gyao gopsb®gdo:

3O FPgE00 X X4 dobogrmbgao LEobpo®@yero
‘dgdmbogerosbmds (%-do) | gopob®ds (%-do)
A 0,00 1,00 4,00 0,00
B 0,25 0,75 7,05 3,02
C 0,50 0,50 10,10 6,04
D 0,75 0,25 13,15 9,06
1,00 0,00 16,20 12,08

gl 3mOFRggdo  aodmbsbymos  bob. 2.1-bg. bobs@owsb hobl, ®mI
4ggeos  domgobo  gdoligm  s5JBoggool o  gmd3sbos Able—ols  ojiogdols
dgbododobo  [g@Roagdol  gdog@mgodger gom  (Oggbg  dgdbodgmdl.
dogbgoogom 0dols, M gobbognygeo ogm g@obgm oJ@oggdol s 3md3sbos
Able—ols 5j30gdol dbmeme bymo 3mddobsios dgodengds bohggbgdo ogbsls,
amd  bgdoldogdo Ibgoglbo 3mddobszos oSbggg o3 [Oggl  939mgbol. o3
VaoBoangdols  byleo  dpgds@gmds  ©sdmzogdgmos o8 o  5]ogol
0639LB03E0gd0L  3OM3m@30obg.  dgdpamddo gl ogg0Mggds  dgoden gds
3obbmasgdbyemo  0bsl  bgoolidog@o  y@olbgm s  @obgosbo  sj@ogols
3M3ddobszools  Loggydggenby. gl bodbogl, ®md  bgdoldogd  3mOER e,
Amdgeoi Gobgosbo ©s g@olgm oJG0ggdol 3m3bobsi0gd0loasb dgagds,
94696  dmbogrmebgero  dgdmbogerosbmds s  LEsbs®@Gygmo  goob®ds
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Omdggdoi o3 5]Boggdol dgbsdsdobo FgdGomgdol dgdogdmgdger [Oggby
0696056 aobensagbyembo.

"

0% -

20% |-

L= Ahble Co.

1 . 1 S
0% 20% WwE T

bob. 2.1 g@olgm ©s3@g00dgd0l dgbsdgds @olgosh oJBoggddo 0bggb@odgdsbmsb

222 a6obgm 5J@ogdo s @olgosh 3mOEggmdo gonGOMYgEo
0639LB0MgdS
sbhans asbgobogrmm, Go bEgds, GmEs gOnbg IgBo @obgosbo sj@ogol
dJmby 300G BYE00 9O005bgds 9Aobgm >JB0gmsb. dogomoms,
asbgoboermm  @oligosbo 3meFggmo PAC, @mdgmoi dgoggds Able  ©s
Charlie-ols  s5Jzogdobogeb  dgbodsdolbop 0,80 s 0,20 Foengdom. dolo

dobosgnmebgeno  dgdembogaosbmds  (OMAgeroE e —0mss  s@bodbyeo) s
LEASbEIOGH YO0 AoEsb®s (AMIJE0E Tppe —0mdd> >@b0dbygao) Gegnos:
Mopc =(0,80x162%)+(0,20x228%)=17,52%;

Fonce = [(0.80x0,80x146)+(0,20x 0,20% 289 +(2x 0,80x 0,20x 145> =1230%

bgdoldogdo 3mOERel, @mdgeroi PAC-do ©s g@obgm  s]@ogdo
0639LB03E0gd0Logsb dgagds, goohbos dmbsgrmbgmo dgdmbagerosbmds s
LEboOGY@mo  aobGs,  @mdegdo  0dol  sbogmpoyg@se  dgodangds
500g5@mb, OEAmAE gl aog90Ls Mowsi oBogol ©s g@dolgm sj@ogol
303ddobsoobomgol.  3m@FPgel, @mdeol X,  (ogo  0bgglGod@gdyeos

42



3003 B do, bogom Xi =1-X,,c Yoo — g@obgm sJ@ogdo, goshbos dgdwogyo
dolsgnmebgano dgdmbgerosbmds s bESbEsOGY@o dosb®s:

Foac = (Xpac x17,52%) + (X, x 4%);

Opac = Xpac X12,30%.

0% -

Charlie Co,

0% -

PAC
Able Co.

=471

| —

10% 20% 0% s

bob. 22 9@oligm o3Mgodgdols dgbsdgds @olgosh 3m®ERgado 0bgglBodgdslmsb.

aobgobogrmm sbans, dogogomas, Loobggl@oEom 3mOER o GmIgerocs
dgoagos  PAC-Ls s  9g@olgm  o@ogobogob  dgbodedolow  ‘dgdwgpo
3Om3m@Eoom 0,25 ©s 0,75. 53 30OFggel aoohbos dgdpgao dmbogrmobgeoo
‘dgdmbogaosbmdes:

r, =(0,25x17,52%) + (0,75 x 4%) = 7,38%.
bob. 22-bg bohggbgdos, ®md 3mOFRgo dggb PAC-L s ¢g@oljgm

>JBogol dgdogdmgdger Tox9by. 3mbidg@d o 3md@Rgeo s3wbodbmm  od
VO399 dpgdomg P {ga@omon. bbgs 3m@@Rgegdos, @mdemgdo dgoagooshb
PAC-UL o 9¢dolgm osj@ogol Ubgowslbgs 3mddobsiogbobogsb osbggg o9
VOx9bg gobamogogdosh. domo bybEo gobaoggds ©sdmgoogdgao odbgds
PAC-ls s 9@olgm oJBogdo 0bggb@oEool 30m3m@300bg.  dsqsaomasg,
3G B0, OmIgeroi dgoagos 0bgglbGoioobsgsb 3OMm3m@Eom 0,50 PAC-
do o 0,50 ¢@obgm oJB0gd0 dmermgdosb bylEoe odm@gdye Iy
Voo @ogdo gobenspygds.
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dggoxsdmm  dgogagdo.  g@obgm  sgogol  Gogosh  3mOERIEMSb
23590 mM05bgds  dgodergds  gobgobogrmo  olggg Gmam@E  geobzm  sj@ogol
@0bgooh  Bobosh  Jo@ommsb  gogdmosbgds.  ™m@ogg  dgdmbgggsdo  sdols
dggaoe dowgdgm 3Rl aoohbos dmam [g@Eoggdols ‘dgdsg@mgdgan
V0939%g dwgdomg dmbogmebgemo  dgdmbsgerosbmds o  LEsbpos®@yero
aopsb@e.

223 9@olgm ©s30g00dgool aogamgbs 989Jd 9@ Loddsgmgby

OmamO3 9339 omdgs  dow{ggomdols  Lod@sgerg  d60dgbgermgbow
03320905 9Molgm s3M900@gbols gobboangols @ML. bob. 2.3-bg bohggbgdos,
doigdyeo  dsgomomobomgol Gmam@ oEgegds Jom§ggemmdbols Lod®sgay.
sbgos  9@obgem  ojpogol  dgmoglgbol  gggems  dgbodgom  3mddobszos
aoboboangds s@s do@Bm Able s PAC-0l oJ30900m0b, os®sdg0 ©odhgbogen
4gge0s  Mmolgosb oJBogmob s 3mOERBgmsb. dosd3ogm  gydopegds, @I
M@0  bobego®o  [Oxgl [o@dmopygbl, ®mdamgdoi godmwosh  g@ob e
>JBogol dglsdsdolbo §g@Rogmowsb. Jggos (Oxg 590005bgdl m@ §g@@oel,
Omdegdoi dggbodsdgdosh g@olgm sj@oglh s Baker-ol oj3ogdl. sdoGmd
ol (o@dmoeagbl  3m®ERgagdl, @mdgamoi  s@ols  jmddsbos  Baker—ol
sjaoobs @o g@dolgm sJBogol gmddobsizos.

9Aolgm >J@ogol dglodsdolo [gO@Goowsb podmdsgogro dgmeg o9y
Fo®dmoagbl g@dolgm ojdogobs ©s dodgmgoiol 9839]G 00 dImpgerowsb
3oblobmgdyeo  @olgosbo  3mOFRgol  3mdbdobsizosl. gl @9y
Foddmoagbl 53 9839090 Loddsgmol Ibgdl (Fg@@oa o, @mdgmmoi T-os
>mbodbyyao). dgbgdol (g@Bogo (oddmopagbls Able, Baker o Charlie-ols
>J(30gd0Lasb dgdas®d 3mOERgel dgdogao 3GOM3IMAG0g00m 0,12 : 0,19
0,69 ‘dglodsdobop. od 3OM3IMAOE0900L  gobBmangdgddo (1.3s5) s (1.7)-Fo
hobdoom dogowgdm, A3 T {g@Foedo dolbsgmebyamo dgdmbogeosbmds s
LESbEoMGH Yo aosb®s dgbodsdobo@ Fmaos 224 ws 15,2%-0bs.

0gd3o  gOolgm  o5JBogmsb do@zmgoizol dmwgmoesb Lbgs @olgosbo
9939JB 9GO0 30OFPggdol  gmddobo®gdsi dgodangds, T 3m@EHgero
0dboby@gdl  2oblognm®gdya  gyy@o@gdsl. @oGmd?  o0do@md, M oG
o0 Lgdmdgb @obgosbo @gslosbo Jomsarogdolbogeb Tgdpasdo 3mdERgergdo,
amdamgdo (Ogomn 03 [goRommnsb dggomgdolsl, @OmIgeroi dggbodsdgods
9@0bgem  oJBogl, dgds@mmdebgb dsbby gu®m dosdibbog s bggom. Lbgs
Lo@ygggoom, ¢g@olgm od@ogol dgbsdsdol Fgd@Goowsb @olgosh oJ@ogmsb
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b @0lgosb 3m®MGBImsb dgdogmgdgan gggms [ORosb 5O 9Ol oG
aoohbos  9a3@m oo ob®s, gow®g [Oagl, @mdgamoi o3 (goOGol T
Va0 Hommnsb sgomgdl.

0% -

Baker Co

20%

105

rj.=4'?ir'

l —

N ——

10% 20% 0% T

bob. 23 dow(ggomdol ©o  9939d@Omdol  Loddogerg g@oligm  ©s3g00d 900l
OO L.

9L 3bodgbganmgsbos 0do@Gmd, @md dodjmzozol 989G 0 Lod@sgmols
dogeols bsFomo o3 [Ogomss dgdmbsbwgdyao. 390dmo, 3mOER e gdo,

Omdggdoi 9390gbmbgb do®gmgoizol dmegerdo 959G 9@ Lod@sgargl s
2obmoglebgb =m0 osmbodbyen dJobodogry@om @olgosh 3m@FRgagdls s T

300dBgl  do@ol, g@obgm oJ0ggdodo 0bgglBomgdol dgbsdangdbermdols
dgdmmgdomn 5@ [o®Imeygbgb 989JON™goL. sbans  g939dBY@o  Lod@sgang
dgagds  (Oxgogo  ©o dO9gg  dmbogggmgoolopsh.  Lim®o  dmbsgzggmo
d0gdommgds @oligm oj@ogowsb T (g@@omobsggh o sdo@md [o®@dmowagbls
T 3003 xgmnsb 9aolzm oj@ogol Lbgowslbgs 3mddobsiogdom dgoagbogo

300G B gdl. IOYpg dJmbsyzggmo dggl T Fg@@omosb domas ©s 9u®m
dodxgbog o Fo@mdmogogbl do@gzmgoiol 9539]@ 9o Lod@sgeols dmwganols

300G B0 g L.

224 9@0lgm ©5309003 900l ao3amgbs 3m@FHBIol >@hggsby
bobo@o 24 930hg9b90L, Gmam@ gbos dmodizgl 0bgglEmeo 99393 9®o
300FgBgol s@hggolol, GmEs @obgosbo s]Gogol gods g@olgm oJBogoi
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sOLYdMdL. 9y 0bggbBHmaol  ayumadogmdol  IOY©gdo  bob.  24(s)-b
Sbo@ma0@oe  a0dmogn@gds, 3506 m3Godsgma@o  (Q)  3m@ERImo
‘dgagbogro 0dbgds Lo{yobo godo@sgol bofoemols ¢g@olgm oJ@ogdo, bmerm
sbos®hgbo T 3m®FRBImTo  ©d5bgdyeo  mobbolopsb,  ®sdwgbswss
a9a®ogmdols 3O Yogdo 9839]H 9O Loddgegl gbgds g@obgm ofBogbs s T
300FBJl  d@ol. sbogrmyoyg®oe, oy 0bggbGm@o  dgosdgdom  Ig@ow
bg®db g09d39b @obgl s dobo 3mOERgeo boboosmegds 03 ygma@ommdols
JOgegdom, @mdegdo dgoglh 24(d)-bg godmbobyenl, d5dob m3E0dsgnydo
Q) 30O Rgendo  Lodomme @ o0dbgds hodmygeo g@olgm oJBoggdo ©o
Lgbbol 9g@olgm dofmpgds, ModEgbosi gyma®omdols IOYgdo gbgds

99910900l Lobwg@ol IOy bofoel FgO@oaTdo, @mdgeoi dggl T
Voo @omopsb domans s dodxgbog.
23 a@obgm Lylbgdol dglodergdermdol sm@obgs

Fobs boYoeTo dmygobogno sbogrobo dgodangds gyoxgo@mmgdyeo olbsl
Lgbbgdol dgbodangdanmdols dgdm@Esbol bodxbg. gl bo'dbogl, @®3 osbens
0639LBA™M®0  goesfyzgBogdol  dJowgdolsl, @>  msbbol  0bggb@o®gds
doobobml  @olgosb  5]B03gddo, os@ss  dgbeywagmo  msgolo  Lafyolo
3o30@smom.  mydi3s oy 0bggbGmdo  Lgbbymmdl  oggyeol, dob  ybwo
aosoboml Lglbby 3OMEgbGo. M9 LodOMEgbGm aobszggmo 3bmdogos s
Lgbbol goobol gobylobmg@gmmds o@ s@OLYIMdL, 35Tdob doli b'dodow
9T 9696 g@olgm Lglbgdsl (risk free borrowing).

bogo@oywggos, @md Lgbbol Lod@mmEgb@m gobsgggmo 0d aobszggmols
AMeos,  @mdgeroi dgodagngds  2odmdydogogl  g@obgm o JBoggddo
0b3gLBoMgdom. [obs  dospoomobsmgols gl bodbogl, @m3  0bgglEmAL
aoohbos dglsdangdenmds o®s do®@m dmobobml g@olgm oJ@ogdo 4%-0s60
0639LbG0Mgds, sModge dob sbiggg dgyderos soml Lglbo, GMIgerbgosi ol
3o gd o 0dbgds gosobosml 4%-0l Fmeo bad@mEgbGm gobsiggmo.

Fobo  omgegdbmws, Gmd  Xs—00  smbodbyao  y@olgm  oJBogdo
0639LbG0Mgd0l oao byerowsb gMmsdwyg owgdbomo Goibgos. Modwgboacs
sbans  5@OLYdMdL  Lodygogrgds  0do39  Laddmgbdm  aobszggmom  Lgbbols
smgdobs, Xai-bg osbgmo dgboyogs dJmblbomos. gobbogeyyen  dogsaomTo
0639LbAMAL 3Jmbos 17 200 $-0l  Fmeno Lofgobo gsdodseo. m3 0bgglBm®o
olglbgdl @yeol, d5Tob ol gJbgds oo mobbs jmd3dsbogdols Able, Baker
s Charlie—ols ggolbosh Jomomogddo 0bggb@odgdobsmgols.
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o) 9Molgm oJBoggool dgd(339e00 M3Godogydo 3mGE Qg0

]

30% —

20%

10% L

= 1%

| | R
10%: 0% 0% T

3) dbmeme gaobgem sJ@oggdol dgdizggero m3@odogy®mo 3mOABJEr0

W

20%

10%

rj-“"x-;l

| I
10% 20% We T

bob. 24 9@olgm ©s3Mgo0@gbol dgbsdan gdanmdoll @MU 3m@FRgmols s®hggs.

doaomoms©, M9 0bggldm@o olglbbgdls 4300 $-U, doTob Il 53 goliosb

Jowoggddo 0bggbBodgdobsmgols gdbgos Lyen 21 500 $ (17 200$ + 4300$).
53 Lodysiosdo X4 Gmeo odbgos —0,25 (—4300$/17 200$). m<ydszs olyggy,
Amam@ ;3 Foboo Fomgdol wodo Gmero 9bps ogml gomol. oy 0bggb@mdo
0gdl Lgbbl, d5Tob @olgosbh oJ@oggddo 0bggBodgdbyemo Foergbols «odo
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9O0bg  dg@o dopomoms, 4300 $—ol ULgbbo s 21500 $-o0bs
0b39bB0Mgds Able-do bodbogl, Gmd Foeo Xi, dmdgeroi 0b39bG0Mgd gm0
Able-do, @Gmeoos 125 (21 500$/17 200$). dg360dbmm, Gmd X+ X4 = 1,25 +
(—0,25) = 1.

aobogds.

23.1 bslgbbgdo ©s Loggmomo boblMgdol 0bgglGo®gds @olbjosh gsbosb
Jooegddo

9@0lbgem  Lgbbol  989Jd9® Loddogamgby gogangbols dgbogsligdansw

3ob35bmas@mm [obs 3oMopa®oggol dogogmomo. 3g@dme, asbgobogcrmo F, G,

H, oo | 3m0fxg9egdo, Omdegdoi dggbodsdgbosh @mamd i 0bggb@m@ols
Lboggmo®@  Lobl®dgdol olbg owgdyero Lgbbdgdol o0bggb@Bo®@gdgol 3mdssbos
Able-ols  5J30gddo.  Slgmo  3mOERI@gdol  LEOYJHgGs  dgodengds
‘d99©ga 650050 0dbsl Fo®dmwagbogro:
3mO@Qgeo F 30O @ g0 G 3mOFggero H 30O @ ggeo |

X, 1.25 1,50 1,75 2,00

X5 -0,25 -0,50 —0,75 —1,00

>d 30MG B gdols dolosamebgao ‘dgdembogerosbmdbgdols obg39

3odM00gegds Mm@ 3 [obs 3oMog@sgdo (1.3s) gob@magdol dg'dggmdom:
N
f= 2 XiT, (139)
i1

6 Fp=iZ4IXiFi=X1F1+X4F4=
= (X, x16,2%) + (X, x4%).

3000F 390 goLs FGH s I
dolsgrmebgero dgdmbsgerosbmdgdo:

r- =(1,25x16,2%)+(-0,25x4%) =19,25%

I, =(1L,50x16,2%)+(-0,50x4%) =22,30%

r, =(1,75x16,2%)+(-0,75x4%)=25,35%

r, =(2,00x16,2%)+(—1,00x4%) = 28,40%

Fobs L oboo®E Yo
3003 B gdobomgol yodmomgagds (1.7) gob@maengdols 39dg9mdom:

i=l j=1 i=1 j=I

5dy35oM o0,

aoohbosm

‘dgdgao

OIQPNUICTES aobymazoegbsdo aoob®s o7

OMdger o ©5043g5bgds ob@man gdsdy:
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o, =X, x12,08%

53335650, 5d mmbo 30OFAGg@ol LEAsbs@EYmo goob®ds Gmeanos:

or =1,25%x12,08% =15,10%

os =1,50x12,08% =18,12%

oy =175%x12,08% = 21,14%

o, =2,00x12,08% = 24,16%

Jgegaoe o8 mob  300Fgglb s sbggg 0d by 3mOER L,
Omdgegdo  dgoegebgb  Y@obgm  ©s3Mgo@gdsl,  goshboso  ‘dgdwgpo
dobogrmebgero ‘dgdmbogeosbmdgdo s LESbsOFYo gowsb@gdo:

3mOFPgeo | X, Xy dobogrmbgao dobogomwbgao
‘dgdmbogeosbmds (%-do) | dgdmlogaosbmds (%-do)
A 0,00 1,00 4,00 0,00
B 0,25 0,75 7,05 3,02
C 0,50 0,50 10,10 6,04
D 0,75 0,25 13,15 9,06
E 1,00 0,00 16,20 12,08
F 1,25 —-0,25 19,25 15,10
G 1,50 —-0,50 22,30 18,12
H 1,75 —-0,75 25,35 21,14
| 2,00 —1,00 28,40 24,16

bob. 2.5 g30bhggbgdl, @md mmbogg 3mOERgo, GmIgengdoi Y@L M
Lglbgdol dgo3eg96 (F.GH ©o I), 3pgds@gmdl 0dogg FO®x59%g, dmdgembgosc
dgdo®gmdl g@oligm ©sz®goodgool (A, B, C, D s E) d9diggero bymo
300FBJ0. 5d5bmob @o3 YROM owos spgdgao Lglbol Lowpowyg, g.0. @3
9RO bsgengdos Xa, (ORgbg 3m0FRgewo don 9xem dodl dpgdbs®gmodl.

09933s> hggb aobgoboagm Lglbgdols ws Able-l oj3ogdols 0bgglb@Bo®gdols
dboame mmbo 30bidgdyeo 3mddobsios, dsob dgodangds gohggbmm, eI
Lglbgdol s Able-l 5]iEogdol 0b3gbBodgdol bgdoldogmo jmddobsios dggls
od §0939%g ©o dobo bylEo dgdbodgmds ©sdmgoegdygaos Lglbol bmdsby.
dgdeamddo gl ©o330M390s ‘dgodengds aobgobmpsmo g@moligm Lgbbgdobs
> bgdolidog® 306309 9o @0l osb >JB0390do 0639LG0Mgd0L
3M3d0bsi309d0L Loxyyydggerbg. gl bodbogl, Gmd Lglbol ¢g@obgm aobsizggmom
dowgds s dogeo bolglbgdbo ©o Logygmedo gyerols @olgosb oj@ogdo
0639LR0Mgds  d0304356L olgmo 3mAOFR ol Rm@Jo®gdsdwyg, GmIgerlisc

obgmogg dolbsgrmebyero  dgdmbogmosbmds s  LEsbps®@ymo goob®ds
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aoohbos o dgdbodgmodl  P@olgm  aobsgggmol s  @obgosbo  sj@ogols
VadHogegdol dgdsg@mgdgee gy,

20%

E= Abhle Co.

| i
10% WF 0% T

bob. 25 ¢@olgm  Lglbgdol ©s ©og30godgdol  dgbodgds @oligosh oJ@oggddo
0639LBH0M oL sb.

232 babglbbgdo s Loggmomo LsblMgdol 0bggbGo®gds @objosh
3m®E g do

sbgos  aobgobogmm, oy @s bpgds, Gm@Es gOmbg dgBo @olgzosbo
>JBogolb 999398 3mOERIel 0bgglBm@o 0dgbls Amym@a 3 Logymsdo, olyg
boligbbgdo Lobl@goom. sy bobggbgdo ogm, @M 3m®OERYel, Gmdgeroc
g gds 3md3sbgools s Able s Charlie-ols sj3ogdologeb 0,80 ©s 0,20-by
RoOEMbom,  goshbos  dmbogmbgamo  Jgdmbogmosbmds  17,52% o
LEobo®@Gymo  aowob®s  1230%. o3  3mOEggeel gfwgomes PAC.
bgdolbdog®o  3mOEHRYel,  @mdeol dgbsddbgams  094gbgdgh  g@olgm
3obo3ggmom  Lglbgdol o dgdpgy obwgbgb o3  Lglbol o  Losggms®o
Lobb®gools PAC  3m@@ggerdo  0bggb@o®gdslt, 946gds  dmbogrmobgero
‘dgdmbogaosbmds s LEbEIOG Yo gopob®ds, Gmdgmms godmmgens odols
Sbogmmpoyg@ds  dJmbegds, @mam®z gl bpgdmes swgdgamo  Lgbbol s
3M33sbos  Able-ol  oji0gddo  dgdgbols  dogoemomdo. 3mOEPel, @md@ols
IgloJdbgaow B0do®moggb boliglbgd Xs-ol Lobl@gdol ol ©s obpgbgb
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0639LAM@ol  boligbbgdo ©o  Logymed gyemols PAC-do obggl@omgdsl,
aoohbos  dgdgao  dmbosgrmebgero  dgdmbogmosbmds  ©s  LEsbps®@yeo
aopsb@o:

Meac = (Xpac X17,52%) + (X, x 4%);

Opac = Xpac x12,30%.

aobgoboermm, dogomomsw, 0bgglbBm@ol  Lafgobo godo@ogols 25%-0ls
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dobosgrmebgenro dgdmbsgmosbmdes:

r, = (1,25x17,52%) + (=0,25 x 4%) = 20,90%,
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I Milton Friedman, Fssays in the Theory of Positive Economics (Chicago: University of Chicago Prfss,
1953), p.15
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2o0bA©gds. > 53 gbos(3 0639LE Mm@ gb0 sbigm (3300005 s
bgeolog@ges  homgerosh, odgbos  Lodsb®m 3mOFR o swed  0dbgds
M3Bodo@yg@se  Mobgosbo  3mOERgeo,  boeem  gsbosbo  Jomsgrogdols
396Lgdo 5@ 069d05b Fmbslfm@ye dpamdo®gmdsdo.

Aol gbo S ‘dgdmlbogerosbmdsls ‘dodols Fmbsl{m@dyao
YAN0JONSIM o gd g gdols bylGo Rm@ds dgodangds gdpgabsodow odbsls
ho{g@ogno:

T, —r
ﬁ=rf+{“” f}aiM. (3.6)

bob. 32(0)-bg (3.6) aobBmengds s@(gal (@ggl, dmdgmoi yowsiggmls
3908035 9@  mg@dlb  [g@Goedo, @O@d@ol  mOEobs@os  rs  goohbos

[(I‘M—rf)/o,f,l] ob®o. @5dgboss @ob®ol  Lowowg ©ogdbomos, sdgbsw
3obRmM@gds 0d5bg Jogmomgdl, A®mI LodsbOM 3OFHBJEmsb jmgsdosizools
om -0l oo  db0dgbgermdols  IJmby  golobo  Jowogwgdol 3@ Lgdo
9b®Ybggergmyzgh o  dobogrmebger  dgdmlogemosbmosls (). gL
3M35005300L s Jmbogmebgamo  Jgdmbogeosbmdol  ©sdm o gdeyyen gds
3bmbdoanos Bsliosbo Jomsmeol Lsdsbam F@xgol (Security Market Line, SML)

Lobgerfmgdom.

LboobBgagbms ol god@o, @G®3  @olgosh @obosb Jowogel o, =0
dbodgbgermdom g46gds g@olgm Joomeol Loddmmi3gbBm aobsgggmol Gmero
(r;)  dobsgrmpbgao  dgdmbsgerosbmds. gl 0dom  soblibgds, @md  sbigmo
@olgosbo  Jowogrwo, obggg Gmamai goolgm Jomsao  o@  ¢do@godls
LodobB™m 3mOERIel Goligl. gl sbgs, doygbgosgs o0dols, ™I @objzosb
oboob Jomoeel o©gdomo Lsdygoam jgo@s@gero goob®ds oL, bmenm
9@0Lgml ol byamgsbo sJ3b.

obggg dgbodergdgemos, @®m3 bmpyogdhmo @olgosbo gobosbo Jomsenwols
dolosgrmebgero  dgdmlsganrosbmds (Ibgggemdsdos  Joogwgdo ogdomo

LYo m 3go@s@ o goob®om) 5mdmbhbegl g@olgm 2obs3ggmbyg @odgs.
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CAPM—-ol  mobobds@, odol  spgomo  odgl  @m@soy, <0,  go.  gobosb

Jowoegdl Lodosb®m 3m@Fggedo dgodgmn  godymeomo  Lowowols @olgo
(9 60dbogl, I Lodbob®m 3mOFRgedo doom dogd  dgGobogo  @olgo
bogergdos 0dobyg, gowdg 0d dgdmbgggedo Am@s 53 @oliosh  Jomowgddo
bgds bogamgdo Lolbldgdol 0bgglBo®gds).

S) gMgo@mosiools gg@bios d) 090" 3Mgx8030gbGL ggalos

oy Ting 1.0 B

bob. 3.2 gobiosbo Jowogrol Lodob®m [@q.

Lbbgs o@bobodbog #oddl [omdmowygbl ol, ®md @olgosh Jomsgnrols
Oy =0y =00 94690 LodosbEm 30OFBgerols debogomebgero
dgdmbogaosbmdols T,  Fom@o  dmbsgrmebgero  dgdmbogmosbmds. gl
0dsbmobos  s353d0Mgdyamo, OM3 sSLgm  Jowogel Lodbob®m 3m@FBge do
d95J3L Lodygoenem Lowowols @ols3o.

SML-0ls 2ob@meangds sbgmo gm@domsi dgodagds hoofg@dmb:

R=ri+@y —r)fbm, 3.7)
Lowoi Ly —ob 399 dgdwgao oaeolbdgds:
O
B = ﬁ (38)

>3 Lowowgl 1 Jomoemolosmgol ,,0930" 3mgn03096@L 9fmwgdgb (beta
coefficient) (sb ¢dGommE ,,6980L%) ©s 2393e00bgds, Amam® 3 Jomsemools
3035005300l (o@dmeagbols  seo@g@boGoyge  bgdbo.  (3.7)  gob@mangds
Foddmoagbl SML-ols  aob@menrgbdols hofg®ols bbgs gm@dsl, @si3  bob.
10.2(6)-@ob  hobl. ogd@s ®®ogg (Oxg mOobsGms ©gddl gomowsndsgg
Voo @oado 33gml, dom Lbgowslbgs w@ob®ds goshbosm. (3.7) gob@mangdom
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Fo@dmpagbogo  {@Ogol obds (fy —Ti)—ol, boem (3.6) gobdmegdom

> g®oaols [(I’M —rf)/O'f/.]—ob GO0,

30OGBgol  ,,0980° 3mgnoEogbdol  gom-gohmo  mgobgds  0dsTdo
Joamdo®gmdl, @md ol [odImowygbl  dobdo  dgdogogmo  gsbosbo
Jowoegdol 090 309n030gb@ ool dglmboa Lsdygseml, Lowsi (mbow
od  Jomoegddo 0bggb@oiogdols Foagdo aodmeosh. 3m®ERgeol ,,d9f
309803096G0L godmbsmgmgano asdmbobyagds sbg godmoyy@gds:

ﬁpM :inﬂim . (3-9)

NJoH bohggbgdo 040, “md 30OG B0l dobognmebgero
‘dgdmbogaosbmds dobdo dgdogogro gobiosbos Jomosggdols dmbogrmbgeno
‘dgdmbogerosbmdgdols dgfmboenr  Lodygogmml (o®dmo@ygbl, bLowei [mbs o9
obosb Jomsangddo 0bgglGomgdols Fogol Gmenos. gl 0dol bodbogl, GmI
M5dgbosi mommgygeo  Jowseno SML-%g dggl, sdogbo  mommgyeo
3003ggmo3 53 [Ox39dg 0dbgds. 9adm byl oMo JoOBM MmommgyEo
Jomogno, s®sdg0 mommgyeo 3R by Jwgdo®gmdegl a9y,
Omdgeolsi  aoohbos  oEgdomo ob@s s Losi Mm@Pobs@ms  mg@ddow
sOhg@os dmbogrmebgero dgdmbogmosbmds, bmenm sdLigoboms @g@dow -
»09B>“ 3Mgn0309bR0. dgbsdsdoba, godmwol, G™3 939G G0 3mER e gdo
dgdo®mgmdgb GOmamai CML-bg oblggg SML-b%g, boaem s®09%59]G 90 gd0
dgdo®gmdgb SML-byg, dog@sd CML-ols Jggdmom.

9bs  5@0bodbml, @md SML 9bws aoomegl Lodbosb®m 3m®GHBgmols
aodmdbobgger §gaRogbg. 53 (9O @oaobomgols ,,69GsL* 3b0dgbgermgds 1-obs
AMe0s,  bo@m  dJobsgmebyamo  dgdmbsgeosbmds T, -ol,  g.0. ol
30OE0bsRgol  [o@mdmowagbls (1, T,) (ygoero. @sdwgbosi  g®olgm
obosbo  Joomeol ,,0980° 3mgn030gbRoL 3bodgbgammdbs bygool Fmeaos,
sdgbos SML 9bps aowomegl obggg T9o@ombg @mdemol gmm@oobs@gdols
0 @o 1, 9.0. Yoo 25053390mL 3g@R 0o Y@ wgddo {gOEoedo Gmdgools
MOEobsEs r,—ol FGomaos. sbans do®Fogos SML-ol @ob®ol godmmgans,
Amam@i3 dobo §goRoamgdol m@Eobs@gdols Lbgsmdols (fy—r,) aobsgmgzols
domo 56i30Lgdol bbgomdsbg (1 — 0), Igeggoe @ob®s Gmenos (T, —r,)-ob. gb
@0 [90Gogo, Omdggdoi aoblbobmgmeggh SML {@gol dwgdo@gmdsls,

Foddmoagbgb  ggslbosbo  Jowogpgdol  ©o  3m@O@ggmgdol  Jobowyd
dolosgnmebgenr d9dmbogerosbmdgdl ,,09@sL“ Lbgowslbgs d60dgbgarmdgdom.
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SML-om  (o®dmwagbogro  Fmbolfm@ygemo  doamds®gmds  yogodwgds
0639LB M@ gdols dog® 05305bmo 3003 B gdols LAOYJB YOO
3009Jdodgdols  ©s  golboob  Jomogmegdol  39@lgdby dggamd@ogo
bgfmeols dgxodgdygmo 9539]@olb dgogaow. gobobo Jomommwgdol 3y@lgdols
bog®gools Jeabolisl, 0639LbBH™O gdo 0mgen0sh dolognmEbgen
‘dgdmbogeosbmbdols o gmgoMosigoslt,  bmerm  dgdegy  aoblobmgdeggb
05305600 999]B YO0 3mOERYegdols Igygbogrmdsl. my @mdgeodg Lobols
oboob  Jowomebg dJmmbmgbs aoblbgogogds dom  dofmwgdolopsb, ds5Tob
obgomo  oydos@sbligbermds  aogagbols  dJmobwgbl  dom  3y@OLDY.  sbogoo
396Lgdol dglobgd 0bxgm@dsiool dowgdol dgdogy 0bgglEm@o go@sebgoagls
0030l 25bbMobgols Lbgowslbgs Jomogrols dododm. gl 3GmiEgbo ofsdog
2o3Mdgagds, 3oy Omdgeodg Lobol @olosh Jowomebg dmmbmgbs o6
20905bsdMgds dom dofmgdsb.

o 390 0bggbBm@obomgols  gslosbo  Jomosangdols  3y@lgdo o
domo 390139303900 9339 Loagboos, boenem domo Gomgbmds dgodan gds
93300 mb. dsb@obmgol 3o bmpswsw goligdbol @osmegbmds goJlodgdyemos
(4mggerdgdmbgggsdo  @@Omol  dmgang  dygoagodo  doobz), boaem  domo
396Lgdo Igpdogo® 0i3gegds. OHMAMAE bgdoldogd 3mbiyn®9bR e dsbod by,
aobosbo Jomogrgdols d5bodby3 Fmbsl{mamdbols dobow( 9300
5930 gdge0s  Jowogegdols  3g@Lol  jm@gJdodgds  o0dodpg, Lobod oG
©5d4oM©gods dgbododolmds Jomogobg dJmmbmgbols s  dofmwgdsl dm@ols.

Loglgdom  gmaogz9@os  Jogyd@ybogm  Jowsgols dgdmboganosbmdsls
o@mol (obs 3g®@omedo 0dobomgol, M aobglbob@g®mm ogm oy s@s dobo
396Lo ge®do®gdbygmo [mbsbm@mdol ©amlL, Gmameg gb CAPM-d0 oym
bogo®oywaggo. dog®ed dgldengdganos m9 s@s sbgmo d9dm{dgdol ho@o®gds
3Mbogdygmo  dgmmegdbon  Losm  bosgombos.  ao@es  sdobs, CAPM-ols
hodhmgddo  bemgog@mo  sdm@obol  aos(yzgde  sbgm  dgdm[dgdsl  o@
Lodo®mgdl.

332 dogsemomo
>Mg dmygobogn dosgomomTo  3md3sbogdols Able, Baker ws Charlie-ols
o>J3ogdo  dgomes  LodsbOm  3m@OGBgol  dgdowygbamdsdo  dgdwgpo
30m3m@3zogdomn 0,12 : 0,19 : 0,69. godmmgeogno oym, @M  LodsbOm
3003 ggol dnbogmebgmo  dgdmbogerosbmds dgoagbl 22,4%-U, bmeom
Lodgoem 3go@s@gero yoob®s — 15,2%-. dogogomdo sbggg domomgdyeno
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04, @md gOobgm gobsgggmo 4%-oli Gemanos. o3 dgdmbgggolomgols SML-ols
3obBma gdsl (3.6)

) Pt
r=r, { L f}am. (3.6)

Owm

9J690> slgmo Loby:

_ 224-4
r= 4+|: 553 }o‘iM =4+0,080,, . (3.10)

Jggdmm  Fo@dmwagbogro 30390  mogdo  dmygobogoo  dmbLogrmebgeno
dgdmbogmosbmdols  ggd@m@o s  gmgodosiogmo  As@ozs oo

aodmoygbgos:
162 145 187 145
ER = |246| VFO=|18F 854 104
2,8 143 L1od4 g9

M0nM Yo Jo@smool  gmgodoszos  LbodsbdOm  3mOEggemsb
aodmomgegds  (104) asdmbobyagdol  aodmygbgdom. Jggdmm  dmygsbogros
3M33560gdols Able, Baker o Charlie-ol 5J3ogdol Losdosb®m 3md@agemsb
3035005309000 godmmgen gdo:

3
G = D X 40y, = (0,12x146) + (0,19 187) + (0,69 x 143) =153

j=1

3
O = D, X w0, =(0,12x187) +(0,19x 854) + (0,69 x 104) =257

i=1

3
T = O X 3 0y; = (0,12x145) + (0,19 104) + (0,69 x 289) =236
j=1

SML-ol  (10.10) aob@mengdols Lodygoagdom dgodangds  aodmgmgogmm
30335605 Able—ols >jiools dobsgnmebgeno dgdmbogeosbmds:
4+(0,08x153)=16,2%.  sbogrmpoyg®o  aodmomgmgds  gmd3sbos  Baker—ols
>jiool: 4+(0,08x257)=24,6% o 3mddsbos Charlie —ols sjizools dmbogrmebgano
‘dgdmbogemosbmobs:  4+(0,08x236)=22,8%. dmbogmebgero  ‘dgdembsgeosbmdols
0omMge@o  dogdyEo db0dgbgermds ‘dgbododgds  dmbogrmebgeno
‘dgdmbogaosbmdols 39dBm®ol aoblobegdyen 3md3mbgb@ L.

(3.8) 3ob@mengds dgodangds aodmygbgdyee 0bsl mommgyeo 3mad3sbools
o>J3ogdol  LdgBe,  3M9B030gb@gool  asdmlsmgmgese.  dmygobogoos
3M33sbogdols  Able, Baker ©s  Charlie-ol  ojgogdolomgols 098
309803096900 glodsdolo@ Feanos:
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181M = O_fﬂ - (15’2)2 ) 5
Oswm 257

P ol (152
O3v 236

P ol (1527

osbeos  dogyd@ybegen  (37)  gob@mangdsl,  @mdgemoi SML-ols
3obRm@gdsl  [o@mdmopagbls o  Lowor  Jowomeol  @ogol  bemds

aodmbobyganos dobo ,,09F0° 3mgn030gbGHom. gobbogrygao dspsamomolsmgols
dob o3l dgdwgao Loby:

G=r+My —r)fw =
=4+ (22,4-4) B, =4+1840,,
9bs  500b0dbml, O®3 o3 gobFmengdols dgdzgmdom oSbiggg dgodengds

(3.11)

aodmomgosgml  bsdogg  3md3sbool  dmbogomebgao  dgdmbogogmosbmdgdo:
Able-ols: 4+(18,4%x0,66) = 16,2%; Baker—ols: 4+(18,4x1,11) = 24,6%; Charlie—ol: 4+
(18,4%x1,02) = 22,8%.

dbodgbgamgobos  0dol  aopgds, ®mI Y LodsbOm  3mOFR s

smgdgmos bbgs 3m®ERgeo0, GmMdgaoi goblbgogogds 03 30@FBg@obogsb
Losi gmd3sbogdols ojizogdo 0,12 : 0,19 : 0,69 3GM3m@ G000 043696, d5Tob

Fmbol{magamo  ©odmgopgdygangds dmbogmebger  dgdmbogmosbmdgdls  ©o
»090°  3M9R0309bGgoL  (sb  3mgo®osiogol)  dm@ol  spe®  0dbgode.
aobgobo@mo 303m@F 9B Mo LodsbOm 3mAFggmo Lowsi jmddsbogdols Abel,
Baker s Charlie-ol sjgogdo  msbsds®o  (0,333)  3@m3m@Go0om g0l
@5dgbooiz o3 3@FAPJel aoohbos dglsdsdoboe 21,1 s 155%-0l Gmero
dolbosgrmebgeno  Jgdmbogmosbmds s Lodygommygo@@odymo  aosb®e,
sdgbo SML-ol 303m@9G1® aobGmemgdsls 9db6gds dgdwgao Loby:

—_ r|v| _rf
I‘izrf+|: 5 }UiM =
Oy

2124
4{ s }aiM =4+0,070,,

30335605 Abel-ols 5Ji30gd0L gmgo®osEos sligm 3mMGRmsb Gmaos:

3
T = D Xm0y, =(0,333x146) +(0,333x187) + (0,333 x145) =159
j=1
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gl 60dbogl, Gm3  3md3sbos  Abel-ol  5j3ogdol  Jmlogmebgeno
‘dgdmbogmosbmds, 303m@gRy®o SML-ol dglodsdolow, Gmero 9bos ogml
15,1%[4  + (0,07x159)]. dopg@sd @odEgbgooi gl Lowowg  Fo@o  s@os
dobosgrmebgeno  dgdmbsgarosbmdols  ggd@m®ol  dgbsdsdolbo  3md3mbgb@ols,
Gmdgeoi  162%-L dgboagbl, odpgbs  3m@FPgmo  Lopsi  Lodogy
3™3d35600l oooms Fogro gOmbso®os 5@ dgodangds oyml LodsbOM.

34 LodobOm Impgeo

©ogydgom,  hbggyegdbdogo  ojiool  dgdmbogmosbmds  dmzgdye
3900m©do  (dogomoms® ghmo mgg) ©odm30ogdyeos Lodbsb®m  obogdlols

‘dgdmbogaosbmdolnsb, olgmbg Gmam@ozss S&P  500. 53 ‘dgdmbgggsdo
Lodob@™M  0begJboll bOSLMSb gOmo, Logo@osygmo goob@Egds o300l
obo, bo@m ©s39dsbmsb ghmse dgdEodegds dobo gobo. o3 jog'dodols
sLobgol gohm-ghm bgdbl gfmwgds Lodsb®m dmpgano (Mmarket model).

h=a, + BN +& (3.12)
bowo, hi — 1 gobosbo  Jomomol  dgdmboganosbmdss  dmzgdye
39M0m©do;
- Lodob@m  0bpgbbg  dgdmbogerosbmds  goblobwg@dygan
3960M©do;
& — (ogol dJogd gg@@Eogomyg®d @g@dmsb gopsgggmol §go@oaols
MOE0bSES;

By - ob®ogmdol 3m9x0(3096&0;

&y — dgdmbgggomo dgEomao.

169000305 @solgol gombgs bob@ol {®xog dmwganlbs s CAPM-1s
dodol  9O00gOmgogdodols  dgbobgd. 930@g9agl  ymgemols  ¢bgs
‘d9360dbmm, @M m@0gg Jmegedo osb®ol Lowowgl ,,09@5° gfmogds s
M©039 OMaeO®s3  0obs@lL  9353d0@Egds.  8dogg ©OML  dsm  dm@Aols
>OLgdmdl m@o dbodgbgenmgsbo goblbgoggds.

300390 0d5do  JEamds®mgmdl, ®md  dsb@ol  [@xgogo  dmwpgero
Vomdmowagbl  godm@yar  dmwgerls  (factor model) o6 9ggom  bylFsw,
9JONBSJBM056 JmEgels, Lowsi Rod@mdsw godmool Ladsbdm  obwgdlo.
CAPM-o0lopob aoblbgoggdom, ol o@ [oddmoagbls fmbobfm@ayar Jmogarls
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(equilibrium model), @dgenog3 3olosbo Jomogngdols 396Lols
hodmygosenodgdols 3GOmMiEgLL s@{g@b.

dgm®g 035Tdo dEymdo®gmol, Gmd LsdsbOm dmwgmo 094gbgdl Lodbsb@M
0bpgdll (market index), Gmameoiss, dsysmomsw, S&P 500, 35F0b Gm@Es —
CAPM  bsdob@em  smmBagerlt  (market portfolio).  Lodobdm  3m@Eggeo
0530bmogdo  obodgdl dobodbg doMYbsg yggews @olosh Jowogrl, bmeom
Lodob®m 0begdlo — Ibmerme dom gbeyoym @omgbmdsl (dogomomsw,
500- S&P 500 obpgdlbobomgols). sdo@mad 3mb3g3@d oyt  3m9xR0(3096@30
By LodsbOm Jmpgmosb 2oblbgogogds 3mgn03096@ Ly —Logsb CAPM-
©5hb. gl 0dobmobss  ogo3doMgdygmo, @®d  LodobOm  dmegendo ,,dgF
0bmdgds  Lodobdm  0bpglmsb  dgoodgdom, boam b3  CAPM-9o
LodsbO™M 3@FGgEmsb dgos@gdom. dog®sd 3@s]@ogoTdo, 0dol godm, ™I
LodobOm  3mOERgeol  LEydg®ol bybEo asblbobwgds 396 bygdbogds,
2090049690 Lodob®m 0bgdlo. 5do@md Lodob®m o0bpgdlols godmygbgdom
aoblobmgdyemo  ,,0905%,  3mb3g3@Yomy®o  asoblbgoggdol  doybgwogew,
aodmoygbgdbs CAPM—-To ,,093 oL dggobgbdbolomgols.

053900 9begon  dspomoml, Omdgandoi dobodbg s@OLgomdl Ibmeme
Losdo  Lobol golbosbo  Jomognwo:  jmddsbogdols Able, Baker s Charlie-ols
h3g9er gd®030 5J(30900. LodbobOM 3m@FBgao dgoiogh o3 oi3ogdl dgdwgao
3Om3m@ioom 0,12 : 0,19 : 0,69. ,,6905° 309803096E 90 9bs Asdmomgsgrmls
od  3mOFR ol 2odmygbgdom.  dog®sd,  3@sJBogodo  doo  sandom
20dM0mg@obgb  Lodsb®m  0bpgJlol dgdggmdom (AmIgero, dospsomsg,
9939dbgds  dgdgpo  3m@mGA@Eogoom 020 0,80  oSwgdyer  dbmeome
3M33s60gdols Able o Charlie-ols oji0gdb).

34.1 LodsbGM 0bwgJlgdo

900-900  Logmggemsmo  bmdogr 0bgll Fo@dmopagbls Standard &
Poor’s Stock Price Index (o6 dgdmgengdomn S&P 500), @mdgeroi 500 gggeosby
dbbgoeno  3md3sbool ofgosms gy@lols Lsdygegmdgfmboao Lowowgs. bbgs
0begJLl, @mdgeoi S&P 500-Lyob aoblbgoggdom ojzosms  yu®m 9@
GomEgbmdsls  dmoiogl, (omdmswygbls NYSE Composite Index, @mdaols
aodmlbosmgemgms  aodmoygbgds  0d  oizogdol  3u@lLgdo,  @mdggdocs
oM g0l Momgdgambo  5@0ob  boym@gol  Loggmbom  dodgobyg.  Logmbom
ogg®gdol  gOmgbymo  sbm@Eosiaos  omgaol  LobEgds  NASDAQ-Jo
30B0Mgds©  sOSLb0MMm 530900l dA9bgol 0bwgLl. obogdlgdo Russell
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3000 s Wilshire 5000  (o®dmopggbgb  o99d-do  @gyyes@ygemon
2odmdg99bgdoo  0bgJlgdowsb  sdg@oguemo  3md3sbogdol  hggyne gd®ogo
>J30gdol  39@Lgdol  yggmsbg Ly  0beglgdl. @sdogbgosi  obobo
Jmo@3eggh  @mame i sMgaolB®odgdya  5J30gdlL,  Sbggg  oMsbododygm
35bodby d@ybsg oJ30gdLoi, MmIamgdoi bbggdbyg jodas sbsbogl  od9-U
5J30900L d5bo by Jpamdo®gmdsls.

3ab®ogno 3.1
1993 Fanols dgoeml 0bpgl egxmbldo hs@ogmo 5j30gdo
Alcoa IBM
Allled Signal International Paper
American Express Johnson & Johnson
ATET McDonald's
Boeing Merck
&l:rpi]h.r Minnesota Mining and Mal‘luf'ai_'lurinh; (3M)
Chevron J. P Morgan
Coca-Cola Philip Morris
DuPont Procter & Gamble
Eastman Kodak Sears, Roebuck
Exxon Traveler's Group
General Electric Union Carbide
General Motors United Technologes
Goodyear Tire Wal-Mart S1ores
Hewleu-Packard Wah Disney

Vyo®m: The Wall Street Journal, Dow Jons&Company. January 3, 1991, p. 21

9OogmMs, MM 43geobg 30H0Mgdo  Ladsbdm 0bgJll Fomdmowagbls
omy-xmblols (DJIA) obpgdlo. o9dss gl 0bwgdbo dbmerme 30 sjEools
dohggbgdgerli go399dbgds o 04gbgdl bogangdo L@ Ymymagoe aslsdygoegdols
30m3geYOsl, ol gb@ybggerymgl, Lym  gmds,  sJ3osms  bobo@by
Lo@ o300l @oyd®memgd®og dgisbgdsl. bcdogn 3.1 dmygsbognos 30 Lobols
o>J@ool Los, dmdgeoms 39@lo sbsbyeos DIIA-To.

342 LdosbO™m @ Lyggms®o @olbgo
Lodob@m  dmgmosh  asdmdobody, 1 golosbo Jowomols Lsg®omm
@olgo, Gmdgaoi dobo @olidgdloomn obmdgds ©s o s@0bodbgds, ™0

bofoemobiogsb dgoggds: (1) Losdob®m (oby Lobdgdo@dymo) @olgo (market
rsk); (2) Loggme®o (sby s@sbolBgds@y®o) @olbgo (unique risk). sd@opsw,
ol YBHME©gds d9dogy godmbabyangdsls:

of =piol +o, (3.13)
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boo o) obodbogh  Lodsb®m  0bpgdlby  dgdmbogemosbmdols
©ob3g@losl, Bio; — igobosbo Jowomol Lodsb@mm @obsl, boeme o —
i 3olosbo  Jomoameol  Loggmo®  @oligl, @mdaol  Lsbmdos dgdmbgggomo
agemdoagdols (&) ©oldg@lo (3.12) aob@mergdowsb.

@5dgbowsis CAPM-ol dm@gmols mobobdo ,,6930%, ob9 3030605300
Foddmoagbl  Jowogmeols  @olgol  dgboggg@oll  Lobmdl,  sdogbow
9969600305 53 Lowowols s gOhmmodgogo Goligol jogdo®ol godmygerggs. gl
©5dM 3o dgmgds sbogrmaog@os (3.13) asbGmergdol, 0d gobbbgsggdom, @md
bsdsb@m obylbol boggarsw dsbdo dmbsffoengmdl bsds b e @ g o

o =Puou +0, (3.14)

0lggg Omam®E Lsdsb®m Jmwpgendo, 1 golosbo Jowsemwol Lsg@mem
@olgo, @mdgamoi  ©@oldgdloon  obmdgds s ol o@obodbgds, @0
bofoaoliopsb dgoagds. 3oMggamo  domgsbo gbgds Lodobdm  3m@EFRgaols

©0Mgogmgools  3geoagdslt. ol dmigdygeo  Jowseobomgols  ,,d9@0L
d60dgbgemdol 3350@5@0L LodobBm 3mOEHBgeol wolidgdlLosbg bod@sganols

Ae@os. dob bdodo gslosbo Lodsb@m @olgl (market risk) 4fmwogdgb.
dgmeg  doagbo  sbobogl  @olgl, Gmdgeroi o®  9393300©gds  LodsbOm
3003390l wodgdyegdol  33eogdsl. ol O -0m >m0bodbgds o
aobobogngds  @mam®A3  sMsLsdsbBM  @olgo (non- market risk). Lodsb@m
dogerol  godoygddo gl @obgo  dbmgme  asbbogyge  ggslosb
Joo@memobss ©@o353d0Mgd o o sdo@md Aol boygmmsd  @obylb (Unique
rsk) 9Vmegdgb. 99dwamd, oy  B,—b  asbgobogsgm  Gmame i3 By —ob
53Mm3bodszosl, d5Tob o -0l aodmmgers (3.13) s (3.14) aob@Gmengdgddo
9Omboo®o 0dbgds.

34.3 dogsmomo

50Mg  gobbogoryger  dopsamomTo  bodmgbo  ogm L8930 3mgn030gbGoL
d60dgbgarmds jmd3dsbogdols Able, Baker o Charlie-ol sjiogdobsmgols: 0,66,
1,11 > 1,02 ‘dgbodsdolog. M5dgbows(3 LodobEM 30OFRgerols
LEAObLsOE Yo gopob®s Gmanos 152%-0l, odpgbsw o3 bodo go®@dobogols
Lodob®m @obgol 3b0dgbganmdgdo sbigmos: (0,662x15,22) = 100, (1,112x15,22) =
285 o (1,022x15,22) = 240 Jglododobow. mommgygero 5300l s@sbosdsb@m
@obgo  ‘dgodemgds  aobolbwgdml  (3.14)  gob@mengdols -0l 30dsGm
>dmblibom:
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0 =07 = BuOu (3.15)
3M33560gdolomgols  Able, Baker o Charlie os@slsdsbom  @oligols
‘dgbododolo 3bodgbganmdgdo Gmeaos:

o> =146-100=46,
=854-285=569;
5 =289-240=49,

bobpobob  Logygmo®d  @obgl aodmboboggh  Lo@obos®@@ygmo asmsb@dols
Loboo o@gdgh @o ggo@s@yen 9Lgl Gﬁ-gpoG. Able-lmgols — «/EZQS%,
Baker-lmgols V569 = 23,9% , Charlie-bogols — 49 = 7%.

&

o)

B SRR )

344 @obgol aogmgzol dobgbgdo

> ‘dgodangds  [o®dmodgol  gombgs, @os@md godmgymxagm @obgol ®@
doagbl. 0b3ggLAm@obomgol momJml  @olgo @olgos, dobo Fo®Imddmdo
Vgo@mb doybgosgsr. 3obgbo debogomebgan ‘dgdmlogerosbmdsdo
dgdo®gmdl.

LodobO™m @olgo ©@o353d00g09eos Lodsbdm 3mOER ol Goligmsb ©s
dmgdygeo gobosbo  Jomogeols 0930 3mgx803096@0L 3dbodgbgamdslmsb.
»09B>“  3mgx8030gbRol  wowo  dbodgbgemdbols  IJmbg  Josawoblsmgols
Lodosb®m  @olgol  Lowowols 3dbodgbgammdbds  dgBos. CAPM—-ols  dmwgerols
ho@he gddo sbigm Jomoenogdls >bgg9 do@ogo dolosgmebgao
dgdmbogaosbmds  goshbosm.  ofgoeb  godmdwobs®gmdl, @md  dowogno
Lodob®m  @obgol dJmbg  Golosh  Jowoengdl ¢bws 3Jmbrgm  domsao
dobogrmebgeno dgdmbsgerosbmde.

SO5LobOAM  @olgo  oMos  ©o3egdoMgdyemo  ,,09Bobmsob . sdo@md
boggmo®o @obgol 2ob@Esls o) d03g4ogom debogomebgero
‘dgdmbogerosbmdbol bOolmsb. sdygodom, CAPM-ol mobobdsw, 0bggl@m@gdo
0ol 00gd9b Lodsb®m @olgol aodm, dog@sd domo s@sbodsb®m @olgo
o6 3md3gbboMgds.

3.5 dmgeng slggbgdo

. CAPM-ol dmEgeo 99399969 0639LGMG 0l Jagobo >
LbOgaymagogo Logmbom dsb®oli s@Lgdmbols dgbobgd Moy godoywgdl.
2. 03 3oMoygdosb  2sdmdobs®mg  @obgosbo  3m®OFPIo  Yggeos
0639LRAMOL gOmbsod®o g4bgode.
78



3. 0639LR MM 9d0 3oblbgogwgbdosh dbmanm dom dog®
aobbmAogamgdgao g@olgm Lglbbgdol b ©ozMgoo@gdols bmdgdom.

4. yggeos 0bggbBem@olomgols Loghmm @olgosbo oJ@oggdol 3m@FBgels
909696 Lodsb@m 3m@ERgel.

5. Ladobdm 3m@FRgero dmoiogl gzgmes @olosh  Jowogl, odsbmasb
00mm Y0 Qolosbo Josamool Fogro dolo Lodob®dm @o®gdyagdol yzges
oboobo Jomogols xody@d Lodsb®m oMoy gdbolmsb Go@mdols Gmanos.

6. CAPM-oll dmpgedo (Oxgog 9839]d9®  Loddogegl  ¢fmogdgb
bodob®Mm Toagl (CML). 9L To9gg sbiobogls Fmbosl{m@ya
©5dM 30 dgmgdsl  dobsgrmebger  dgdmbsgerosbmdgols  ©o  g9839d@yco
3003 B0l LEHSbsOF Y Aosb®gdl dm@ol.

7. CAPM-ol osbobdo ggolosbo Jomsenols @oligol dgbogg@ol bmdsls
dobo LodsbOm 3mOERIMSb 3mgo®osios [omdmowygbl.

8. gMmgotososbs o dmbosgrmbger d9dmbogerosbmdsls dm@ol {@gogo
©5dM o gdamgds (3bmdognos Amym® 3 Robosbo Jomsmeol Lodsbdm (mgy
(SML).

8. golosbo  Jowomwols Lodob@m  3m@Fggedo  dg@obogno  @olgol
SR gabs@Goygan  bmdol  [o@dmopaygbl 53 golbosbo  Jomoseools b9
3099803096G0. ,,093sL"  db0dgbganmds  Gmeos  Jowomwols s Lodob®m
300@Fgge0ls 3MgoMoo0ls QoA OMdols Lbodob®m 300@F g0l
©0ol3g@dLoslmasb.

10. CAPM-ol o Lodob®m dmpgegddo ,,6930° 3mgzno3ogbdgdol
Lbopoeggdo  doboss®@bom  dbpsgbos. dog@ed CAPM-obopsb goblbgoggdom
LodobBm  dJmegeo o [oMImowygbl Loggoboblm  dsb@ol Fmbslfm@ye
Jogml. 9u@m 39B0E, Lodob®m dmwgamo  0ygbgol  Lodob®dm  0bwgLl,
Omdgeoi  bopss o Jmozogl 0d  LodsbBm  3m@FRgel, Gemdgeoc
CAPM-1o0 a5dmoygbgds.

1. CAPM—-oli  omobobdo  gobosbo  Jomogrwols  g@mmdgmogo  Golsgo
dgagos  Lodsb®m  ©o 5@Mobodob@m  @olggdobogeb. Lodob@m  Jmwgaols
dglododolbo  s@olodob@m  @olgo  sgo3doMgdagaos  dbmermo  dm 3937
oL0sb Jomoomsb s sdo@md gfmwgds Loggmsdo @objo.
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bogmb@G®manem 3ombggdo:

1. Jogmomgm go@onegdbyg, MmIamgdoiz CAPM-U 9og3l Logydgmsg.

2. @5do  Jpamdo®gmdl  aogmxzgol  wgm@gds?  Gmam@os oI
0gm@gdol  aogangbs  0bgglBm@ol  @olgosbo  5]B0ggdol  m3Godsgnad
30HGBIbY?

3.@5bL (o@dmo@agbl LodosbOM 3@ EFgge0?

4.05 3OMoggdgdo  [o@dmodmds @ gogy@o  LodbobOm  3mOEBgeols
LEAOYJBH YOl 25blbwg@olsl? @mym®d  ¥dgmoggdosh d3gerggeo®gdo  ©s
305]B03mbgdo 53 3OMdengdgdls?

5. dgodengds myg o®s CAPM-ol dmpgeon sefg@oe {mbslfm@mbols
damdo®gmdsdo golbosbo Jomogo 5@ dgomogl LodsbOm 3m®ERgedo?

6. @>  300mdgb0  LOymegds  [mbsl{m@mdol  dpgmds@gmdols
OAOML?

7. oblgboo Lodbsb®m F@dxgol (CML) dbodgbgamde.

8. sblgbom goblbgoggds Lodosbdm (oggbs (CML) ©s 9sbosbo
Jowogools Lodobdm FOx9l dm@ols (SML).

9. @sl bodbogl  gobosbo  Jowogwol  Lodobdm  {F@dgol (SML)
ob®ols 3mgno30gb@o?

10. @5@™mdos  gobosbo  Joommeol  dmbogrmebgero  dgdmbogermsbmds
30005300 35379000 LodobOM 3MOFABJEmsb dob 3mgo®osiEosbomsb?
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nsgo 4

BoJBmOgmo Impgmgdo

0obodgEdmgg  3mOFRI@YGo  0mgm@ool  dJobsbl  [o®Imowagbl  0d
dgomgdols dgdydeggds, GmIgerms Lodygsggdomsi dgboderm  glsb@dygam
Momgbmdosb 0bgglEm@o dgdergdls dobmgol ™3F0dsgry®o 3m®OGBgerols
sMhgagol.  3mOERgedo  mommgyeo  asbbogyano  gsbosbo  Jomsanools
hodmgols  Logombols  aooba(yggdoe o0bggl@m®mds  9bws  dgoggobeml  dols
dolosgrmebgenro  dgdmlogemosbmds s LEobs®@Ggmo aoob®s o3 gobiosh
Jowoemegdl  dm@ol  s@Lgdyer  ygges  jmgs@osizosbmsb  gomsw. slgmo
‘dggoligools godmygbgdom 0bgglEm®L dgydeos aoblobrg®ml do®gmgoiol
9939JB9G0  Lod@sgamols  d@go.  odol  Igdwgy Imigdgeo  Y@obge
2obs33gmobomgols 0bgglEm®L dgyderos dmdgdbml ,,dbgdo” 3mOFRgo ©s
2oblobwgaml  FOgog0  989]B9®0  Loddsganols  dwgdo@gmds.  dmerml,
0639LbGHMOL  dgygderos Jmobobmlb 0bgglb@Gomgds 3 ,,dbgd* 3m@EFgerdo ©o
dmobobml  Lgbbgds o6 aoliglh gOgLodo gaolgm asbsiggmom. 5dsbmsb
Lgbbol  ob  gOgEoBol  mobbs  @sIMowgdyeos  0b3gLEM@ol  s®hggobby
@obgls s d9dmbogerosbmdol go@omdols Jods@m.

4.1 g5J@mOgmo dmwgergdo s dgdmbsgamol gm@doMgdol 3GM™EgLo

do®3mzo0l  9989dd9®o  Lod®sgmol Aol goblobmg@ols  sdmizobs
‘dgodangds  dognosh  aodo®M@Gogrgl  dgdmbogmols gm@do®gdol  3GmEgbolb
(return  generating process)  dgdm@obol  Lodgogrgdbom.  dgdmbogeols
Qm®dodgdol  3Omaglbl  9fmegdgh  LEsEoLEgy®  Jmwgerl, ©mdgeos
ol 9al, o9y Omaym@ [o@dmodmds dgdmbsgosmo golosh Jomseobg. gom-
9o sblgm 30mEgll Fo®dmowagbl Lodob@m dJmegeo. LodsbOm dJmwgeols
nobobdo  gobosbo  Jomogmeols  dgdmbogoemo  Fo@dmo@ygbls  Lodsb®m
0bgJbom  dgdmbogerosbmdol  gybiosl.  Fopa®ed  o@OLgdmdl  gsbosbo
Jomomwagdols dgdmbogenols ge@ddo®gdols 3GME9Lgools Lbgs d@sgsgmo Fodo.

4.11 gsj@magmo dmpgmgdo

BoJBHOOYE (5b9y 0bglym) Imwgegddo (factor models) bsgodsyggos,
Am3d QBobosbo Jowomwol dgdmloganosbmds Ggogodgdsl sbegbl Lbgowsbbgs

35JBM@gdol (b9 0bwglgdol) @Ggeogdsby. Lodsb@m Jmpgeols O™
bogo@oyoggos, @md  o@gmgds  dbmeme  gOmo  godm@o —  LsdobOm
0bgJbom  dgdmbogerosbmds. dog@®sd gobosbo  Jomogrwols dmbsgrmobgeno
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‘dgdmbogaosbmdol, ©oldg@bool s  gmgsdosiool  bylLEo  dgxsbgdol
Jgegmdololl  I@sgomags@m@osbo  dmpganrgdo  3mFgbzoyds  YROM
Lobo@agogoms, go@g  Lodosb®m  dJmegero. gL odom  soblbgds, @mI
3oJBoydoe golosbo  Jomoagdols dgdmlogmosbmds da@dbmbdosdgs oo
doO B Lodsb®m 0bpgdlol 3eoegdols dododm, s ggmbmdogsdo sendom
sOLgdmdl  ddsgogro  GoBmmo, @mdmoi  aogergbsl  obegbl  gslosbo
Jomognols dgdmbogerosbmdsby.

BoJBm@g@o dnwpgeo Fo@dmowagbl dagmmdsls yomgogolifobgdyemo
0J6ol  doGomopo  ggmbmdogydo  dogngdo,  @mdewgboiz  LobGgds@yde
dmJdgogdgh  ggzgems  Jowomwol  Logy@lm  @o®gdyagdsby.  god@m@geo
Jogmgdol  53900lol  s@o@boo  bogodoygwggos, M Ao gsbosbo
Jowo@wols ‘dgdmlogerosbmdgdo 3O g0 gdabo 5056 (g-0.
‘dgmobbdgdygans® 03 gdosb) dbmegrme 53 dmpgedo goblsobmgye 9@
ob 390 BoJHMODY Loghmem @godiaool bodxbg. omgergds, Gmd goliosbo
Jowogools dgdmbogmosbmdols bgdoldogdo slidgd@o, dmdgeoi o3 Jmwgmon
NORN o6 gd o, Foddmowagbls dm 399900 Jowogroliomgols
9bogomy@l  o5by U13g3Eon0ydl ©s, dgbodedolow, oMss MO0 deyeno
Lbgs golosbo  Jomogegdols dgdmbogemosbmdol  9bogomy@  ob3gdgomsb.
sdoll  ggas  PoJBm@dgmo  dmwgmo  Fo@dmopagbls  LoobggL@oiom
300Fggol  dodmgol  ddgosg®d  Lodygoagdsl.  dob dgyderos  dmagiglb
Loko®m  0bgm@dsizos  mommgygmo  gsbosbo  Joogeol  dmbsgrmobgero
‘dgdmbogaosbmdol, ©oldg@lool ©s Jmgs@osiool godmbomgagme, @3
5930 gdgeo  Jo@mdss  dodgmgozol  989ddg®o  Lod@sgarols  dGyYols
2oblobmg®Molomgol. ol slggg dgodangds godmygbgdygemo 0dbols goJ@m@gdols
(3300 gools dodo®m 3B Bgeol da@Ibmdgamdbols wobslbosmgdobmgol.

4.12 25dmygbgds

305JBogodo  yggms  0bgglGm@o  bowo My s@sEboswo®  0ygbgdl
3oJAMO dmgel. gl odosbmosbss ©s3o3doMgdyemo, O™ dgydangdgeaos
aobgobogrmo  mommgygmo  Jowogrols  g@M0g@m ogdodo (3o 39 o
omgdygm  Lbgs  Jomogomob  @odpgbose aosbomobgdygmo  gsbosbo
Jomogmegdol  Gomgbmdol  bOWsLmsb  ghmoe  golosbo  Jomsgrwgdols
303500530900 gobas@0dgdolols 0bOgds aodmmga gdol demyemds.

©oli3g@lbool ©o 3mgo@oszool Goygemo Lyg@omo  smgygao  gsbosbo
Jowools wdMbsi dgdsdobgdgemos, s®s m9y sligygammdols ob smslgyagdols
‘dgdmbgggsdo. LY@oxgo 3md30y@g®gdol oo dglsdangdanmdsi 3o s@ss
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Lbogdo®obo o  Gomegbmdols  gsbosbo  Jomsamogdol @Ml 98393 9®0
Lod@osganols sboggdo.

5d0G™mId 53LEHMsJ305 Fo@dmowygbls 3b0dgbgermgsb bodox i dodzmgoiols
999J09®0 Lod@sgaol dOygols goblobwgmsdo, s QoM@ yao Jmwgengdo
0dgn 93056 5dLEHMsJ300L Loko®m ©mbgl. olobo LsobgglGoEom Igbgxgdgol
boogobmdgh dgmmel, @Gmdgamoi doom  bo'dygoggdsl osdenggl  93mbmdogsdo
aodmymb 360dgbgermgebo BoJBm@gdo s dgorzobmb my @sdwgbo 5056
Lbgoolbgs Joomegdo o 3@ gdo d3@dbmdosdggdo o3 gGo@mamgdol
(3300 go0ls Jodos@ .

09y hogmgeom, @md goliosbo Jomsanmgdol dgdmlsganosbmds asboiols
gJOmo  ob  ®5dgbodyg BoJBm@ol  aogergbsl, d5Tob  golosbo  Jomsanwols
Sbogobols  mogesdodggen  dobobl  Fo@dmowygbls 53 goBm@gdol o
olosbo  Jowogngdol dgdmlogmosbmdgdol domo  (33emoemgdgdols  dods®m
dg®dbmdgermdols goblobmg®s. sbgmo  3ogdo®gdol s@OLgdbmdol Gm@doay®
30303905 9Tm©gdgb Robosbo Joomwgdols dgdmbsgamosbmdbols gsJ@m@ e
dogenl.  @ogofgmm  sbgmo  dmpgerol  gdo®@Goggbo gm@dol -
9JONBSJBM@0sbo Inpgeols — aobboangs.

42 96H0gsJ@dm@osbo Impgeo

bmpoghmo  0bzglAm@o 3B 303g0L,  OmI  gobosbo  Jomogrwgdols
dgdmbogaol gm@dodgdol 3GmEglbo seofgmgds ghmspgOmo gsd@m@om.
dogomoms,  dom  dgydeosm  homgommb,  @Omd  golosbo  Jomsenols
dgdmbogmosbmds  @goa00gdls  dogrosh  doge  3OmEYJGoL  (39d3) bOOl
Ggd3ol  3OMabmboMgdsby. @bMogro 41 ©s bob. 41 obpgbgh slgmo
‘doboos®@bols aobbowgdgdols dggbgdol gOm-gomo bgdboli oeylB@o®gdsls

ab®ogoo 4.1
B5JAMOgm@o Impgaols Imbs39dgdo
Vgero Jo@osbo ogo | 0bgesz00l ©mby 3335600 Widget-ols
30mEy]dol bOws >J0gd0l
‘dgdmbogerobmobs
30039e00 5,7% 1,1% 14,3%
dg-2 6,4 4.4 19,2
dg-3 7.9 4.4 234
dg-4 7,0 4,6 15,6
dg-5 5,1 6,1 9,2
dg-6 29 3,1 13,0
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Widget r, .

20.0

15.0

130% argp------========seem==

10.0

I I . | | | |

] 1.0 2.0 / 3.0 4.0 5.0 6.0 7.0 ao GDP

2.9% = CDP,

bob. 4.1 gHmgsJBm@osbo Jmogeno

4.2.1 3535000

bob4.1-bg 3m@0bmbFogy®o wgddo dgglodsdgds dd3-ol bOwol Ggddols
300mabmbodgosl, bmeem  g9OGogomg®o  @gddo — gmd3sbos  Widget-ols
>Jogdols ‘dgdmbogerosbmdsls. 000N MJHYEO0 350330530 20553039
omdmowagbls Widget-ol  sJizogdols dgdmbogenosbmdols ©s 3d3-0l beOwols
Ggds3ol  3mddobsizost @bMogo 4.1-0l dobgogomn dgbsdsdolbo  Favolomgol.
ds@Bogo G98@09b0ob 3gmmeols 39dggmdom dmbs dmbsgdms 53@MLodsios
Vogge. (Lodygs do@Bogo bodbogl, @md gobBmagdol dodxggbs dbo®gdo
dbomgrme gOmo  33eo0s, 53 dgdmbgggdo — d93) o3 (g9l m@ol Fmeno
O5JO0M0  ob®s  goohbos, @53 0dobg  doymomgdl, @mI  sOLgdMLL
590000  gogdodo  3dd3-0l bOwol Fgd3ls o — Jmd3sbos Widget-ols
>J3ogdol  dgdmbogamosbmdols dm@ol. dd3-ol bOwol Igoo®gdoon s@oa
Ggd3l dggbodedgds dgoodmgdom dsmsemo dgdmbagerosbmds.

d93-0b  bOwols Gg9d30l  3@mabmbodgosls s  3md3sbos Widget-ols
>J3ogdol  gdmbogegrosbmdsl  dm@ol  3ogdodo  dgodengds  godmobobmls
‘d9d@ga0 gobBme gdom:

r,=a+ bmSp, +e;, 4.1

Lowsi It — t3gMomTo of3ogdol dgdmbogmosbmdes;

dd3;- 393-0l Aol 3OMabmbo®gdyaro Fg9d3ot 3g@omdo;
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e - 9bogoey@o, sby L3gEoxoyco, dgdmbsgmosbmds t 3g@mome do;
b - 393-0b 30mabmbodgdymmo bawols Ggddol dododrm Jds@dbmdganemds
(sensitivity);

a - d93-0bmgol byermgsbo go@mao.

bob  4.1-bg 3g@omeols  gobdsgarmdsdo  bygrmgebo  godBm@do  4%-ols
Ameos. gl oMol dgdmbsgenosbmds Gmdgenoi dnbsgrmebgmmo oyem Widget-
ol sJgogdobmgol, oy 8d3-0l 3Omabmbo@gdbymo bOwOL Ggddo byaols
Ameo  0dbgdmes. Widget-ol ojiogools 393-0l 3Gmabmbodgdymo  beOwols
Agd3obodo (b) Fa@dbmdgenmds Gmenos m@ol, @o3 gdmbgggs 4.1-by FOgol
ob@sl. gl 360dgbgermds  0dobg  doygmomgdl, @md  3d3-ol  bOOL
Vgoo@gdom  Jo@oeo  3Omabmbodgds  sbmEodwgds Widget-ols  oj0gd0l
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3M33sb0gdol Widget s Whatever—ols ojiogdols gmgs@osios Gomaos 39,9
{(22x6x3)H—0,7x(=5) x2,9) + [22x(=5) + (=0,7) x6)] x0,65}, @odwgbswoc
Whatever—ols  oj3ogdol  3g@dbmdgenmds 53 @ goJ@meol  dodosdm
‘dglododobo Gmenos 6-0l s —5-ob.

»dbgdo 3 99a0

0bggg Omam® 3 gONPsJBMm@osbo dmwgmols dgdmbgggsdo, odol dgdwga,
@53 dobosgnmebgemo  ‘dgdmbogeosbmds,  ©ol3dgdlos ©@s  3mga@mosos
aodmmganoaos  bgdmm  dmygobogno  aobGmangdol dgdggmdom, do®gmgoiols
999JB 90 Lod@sgaols IO geols Jobomgdoe 0bgglGm@OL dgydaos gosgoogls
3503580 bsGemol™ (optimizer) (domgdo@og9®o 3OM3geYOL
aoblogygm@gdyemo  Lobg)  20dmygbgdobyg.  dgdrgy  dm@igdygeo  y@obgm
aobs339mobomgols dgodangds dgo@homl Lsggma®o m3@odsegy@o 30@EFggeo.
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@039 609050300
4mggeogg o3 SPMg omdzs  gOmgsJdm@osbo  dmwgemols  dgbobgd
dobowgdos ©ogg®dlogogsiool ‘dgdmbgggsdocs.
1. ©ogg®logogoosl dogysgo@m GoJdmmol @olgol aobsdygomgdsdy.
2. ©0390Logogsoiosl ‘dg9den0s d60dgbgeomgbog ‘dgodzodmls
5M585 B gm0 @olgo.
3. gogoe  @oggmbogozo@ 890 3@ Rgarolbomgol  S@oRsBMOY@o
@olbgo 93b0dgbgerm o0bgds.
0bg39 AMYA 3 JONBSJBAMO056 dewgenJo, 30OG B0l
dpdbmobgermds  3mbi@gB o god@obowdo IOsgoasJ@m@osb dmwgendo
(o®dmoagbl  gobosbo  Jomogmegdols  @dbmdgamdbgdols  L'dygognm
‘dg{emboenls, >dolmsb Fmbgdo Robosb Jowognogddo Lobl®gdo
0639bG0Mgdg@o  Foemgdol  Gmeoos. gl dgodangds  ogobobmm,  mey
3030blgbgom, MM 3mOEFgmol dgdmboganosbmds Fmeros dsbdo dgdogogro
obosbo Jomogrwgdols dgdmlbsgerosbmdgdols Lodysgm dgfmbognols:

N
Moo = Z_:‘ Xili (4.11)

(4.11)  gob@magdols  dodxggbs  bofoendo  r,—ol  boigmoe  (4.7)
3obBmM@gdol dodxggbs bofogrol holidoom dogomgdm:

N
Fot = Z Xi(a +b,F, +b,F, +e,)=
i1

N N N
{Z Xiai]'[z XibilFlt:| "{Z Xibizetj|+|:Z Xieit:| (4.12)
= = =
=a,+b,F, +b,F, +e,
bogags,
X.a

ap: [ IS

M-

i=1
N
bpl = z Xibil ;

i=1

N
bp2 = Z Xibiz ;

i=1
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d93603bmm,  OmI  3mOHRgol b, @ pr da@dbmdgermdgdo

FoddmoEagbgb  Fgbododol  obpogopasmamo  Djws b, 3a@dbmdgmmdgsols
bo'dygogom dgfmboenls.

432 othamdM030 BoJBMOYmo Jmpgegdo

93060m30g0L  gOmoEsndsgg oMol gobosbo  Jomsgrgdols  3y@Lo
bdodop bpogolow 03gergdosh o3 LgJdmmdol Ggeromgdols 390L3gJBogowsb
20dmdEoba®g. bmaogOmo 0bgzglBmmo odsl dbgrggemdsdo owgdl, 04gbgdls
@o O35 RS JBHMA0sbo Jmwgaol bdgEosey® Godl, GmIgamoi 3bmdogros
OMamOG3  EMaMdM0go  BoJdmEgmo  dmpgeno  (sector-factor  model).
0dolomgol, M3 5353M0  sAAMIM030  FoJBM@ Ym0  Jmpgeo, Lodo®ms
0ommgygero  asbbogygao  ggobosbo  Jomseno  dogsggmgbmm  g3mbmdogols
Omdgeodg LyJdmOL. MmORsJHMO0sbo dmwgmols dgdmbgggsdo mommgyeo
ob0sbo Jowogreo m@osb gOhm-gam Lgddm®dl 9bws oyml dozymgbgdyao.

dog o 0mag, 30 Jgom LgJBmao 1 gy 9o bod@ag{ggeom
30335bgb0Loa0b, beerem  Lgddm®o 2 — s@sbsd@g{ggerm  30d3sbogdolioyshb
(30Igbogr@o  Ig@bgmds, G@SbLIMAOE0, Logobsblem 3md3sbogdo). 5dsbmasb
dgodengds  hsomgo@ml, @md F ©@oF, (o®dmowagbgb o0bwpgdlol dobgogom
Lod@g{ g9e0m ©d sMobodM g g9e0m >Jogdols ‘dgdmbogeosbmdgdls
‘dglododolbo. (dogogmoms, olbobo dgodangds o0ygbgb S&P 500 obogdlols
3033mbgb@Bgdo.) dopa®sd, dbgoggermdsdo ¥bes 3]mbegl, M @mymA;
LgdBm@gdols doibgo, obyg mommgymo LyJdm@ol dgdopagbemds — gl wos
bogombos, @mImols yoslygg@e 0b3glm®mbgs ©sdmgowgdagao.

3obosbo Jomogngdols ‘dgdmlogenols Q@Im@gdols 30m39LL
@by JHMO056 FoJBmO Y dmwgedo olgmogg bmyowo Lobg ogl Gmyma
(4.7) AobBm@mgdom  se{gdom  mOFSJHM@0sb  dJmegendo. dbmermo
MOR5JBMG056 RBoJBmO e dmwgeTdo F ©@oF, sbans s@bodbyamos Lgd@me-
3oJBmd 1 ©o 2-000 Jglododolbow. bgdoldog@o  3mbgdgdagmo  gsbosbo
Jowogo 9390360l LgdBdm®gdowsb gOm-gOml, b 1-l 5b 2-l, dop®ed o@o
0®039l 9O SC. 2obdomBgdols nobobdow 3obosbo Jomognols
da@dbmogemds 0d Lgddm®ol RoBm@ol dododm @mIganbsi gl Jomsawo
o0 939m3gbol, dowgdygaos bygol Fmaosw. gl bodbogl, GmI b, o6 by, byaols
Ae@os 0dobesdobgogon oy i golosbo Jomomwo Lgddmmgdowsb GmIgenls
o0 939mgbol. da@dbmdgarmdol Lbgs gmga303096@ ool Lowowg dmombmgls
‘dggnolgosl. (bodo®@Gogobomgols bob 3ol -0l Geen d60'dgbgermdsls sbodkgdgb.)

95



dogomomols Lobom  gobgobognmm  jmddsbogdo General Motors (GM) o
Delta Airlines (DAL). m®bgjdm®osbo  @sddmegemo  dmpgemo GM-Lomgols
(Omomo t 0bgdbo godm@mggdygmos Fo®dmwygbol gods@Boggdols dobbom)
Vo®dmwaygbogros gob@man gdom:

Fom = 8oy + 0y Fi + 06y, F, +€gy . (4.13)

dog®@sd  0dol  aodm, OMI  Oeamei3  bsddgfggerem  3mddsbos GM
9390860L  LgJBme 1-1s, bew> 309803096HL  BogFg@gds  byaomgsbo
dbodgbganmds.  sdol  Igdogy (4.13)  aobHmengds ool dgdwgy
oM gdoby:

Fom = 8am +BouiF + oy . (4.14)

sdggods  GM-lLmgol  m@lgd@dm@osh  dmwgamdo  oyEogdgeos
Ibmmme  dggslegl 360dgbgermdgdo  Gsy, (. 5 Ogy. d9000gdolomgols
53060dbmm, @mI mOFSJHM@05b  JmEgedo 5y930gdgmos dgxobogl  agy ,

Bomi> Doms @ Gegm —0b dbodgbgamdbgdo.

Sbo@mpoyg@sE, Msdpgbowsi DAL g39mgbols s@sbsd@gfggerm Lgd@emal,
®OLYgJBM@0sb FoJBmO e Jmpgels dobmgol gbgds dgdwgao Loby:

Foa = 8par +0pa Fi +0pa, Fy + €00, (4.15)

Omdgero3 ©o0Yygobgds dgdogy Lobgby:

FoaL = 8par +Ppaa Py + €0, (4.16)

@0dgbosi  Dpay-b 30§g@98s  byanmgabo  360T569mmds.  Vgogpo©

mObgJdmO0sb  GoJdmdyyer  Jmpgemdo  gbps  ggnolpgl  Fbmenme
Apal » bDAL2 5 Ogppdbodgbgermdgdo.

Lobmgopme,  dodob  @GmEs  mommgygeo  gobosbo  Jomsanols
MAg5JAMM0560  Jmpgeo  Jmomnbmgl  mmbo  3o®edgd®ol  (a;,b;,b, wsoy)
dggnolgosl,  m@OLyJdmOosb  goJBm@yge  Jmpgedo  Iboeme  Lsdo
30G539H®0s  (&;,0,560,560,,)  gloggsligdgao. o8  ©oF  ,F,,0p 050,-0b
dggolgogdomn  gomsw  0bgglRm®dl  dgygdeos  aodmoygbml  (4.8) o (49)
aobBman gdgdo 0M0MM YO 3obosbo Jomognols dobsgnmwbgano

‘dgdmbogamosbmdgdol s ©olidg@lbool aodmlsmgmgese.  ©sfygoegdyeo
3M35M05330900  dgodangds  dgiobegl  (4.10) gobBmangdol  dgdggmdom. gL

063gLBAMOL  dodgmgozol 989Jd®0 Lod@sgamols dOYwol, boaem dgdwogy
dmgdgeo  gaolgm asbsgggmobosmgol ,,dbgdo* 3m@EFRgeols 2soblbsbwgdols
bo'dygoggdol odanggls.
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433 dm@geol 25bbmysmgds
M®by dg®o 3oJBmaols > Lgdmbols OO demgenols
aobbmaswgbolbomgol oo ¢bs  gmdgem  ooa®edgdby,  @sdwgbgws
Jbxgemds gool bodo 3oM5dgBMols ho@hmgdl go®gom. mygdize yggeos (3690

933 g0 ®hgds. K go@m@ols dgdmbgggsdo dMsgomeasdBm@osbo dmwgeno
‘dgodengds hoofgaml dgdwgao Loboom:

n,=a +b,F, +b,F, +...+b, F, +¢, (4.17)

oo,  mommggeo  gslbosbo  Jowogmeo  mmmgye K gs@dmaby K
dg®dbmdgermdgdom bobomgds.

2ob@magds (4.17) dgodangds dmoegogl OmamOE BoJdm®gdl, sbggy
LgJOMD-goJBmdgolsi. dogomomsF  sF, dgodangds  s@bodbogrogl  393-Us
>  0bg@mozosl, @mgmai 3gb®. 4.1-dos  bohggbgdo, d5dob  Gm3o F,
s F, ‘dgodengds o®dmomg 9bwbgb ‘dglododolog bod® g 3germ >
sM5LodMg{g9e0m  o5J3ogdol  gdmbogerosbmdgdl. dgbsdsdobs, mommgyeo
G030l ojiost gdbgdbmes Lodo Ia@dbmdgenmds: by, b,, b, bLod@g{germ s
by, b, ©5 by, oMoboddg(ggem sjiogdolbomgol.

44 g5J@mO gm0 dmgmagdo dggnslgds
09d3o BoJdMO Yo dJmpgegdols dgasbgdobsmgol d@sgsgro dgmmeo
2odmM0ygbgods, ygges  domgobo  dgodemgds  dogogymgbme  Lsd  JoGomsw
XoIGL:
l. w@momo I( 3003960l dgmmeo.
2. bog@Eomo dgdhggols dgmmeo.
3. 3oJpmOYeo sbogobols dgmmwo

44.1 e@momo 3F 3003960l dgmmeo

oamomo  I(3Mo0ggd0L  Igmmwgdo, dgbadergdganos  0bggBm@obsmgols
439205bg 06Gocogde asboggdl Fomdmomagbgb. dmwgmol spgds 0fygds
0dol  go@oyom, @m3d  0bggbBm@ds o@ol @S  PoJBm@gdo  dmJdgogdgb
obosbo  Jomogmols  dgdmbogerosbmdsbyg.  dgbsdsdolbo  goJBm@gdols
009bB0xg0g5305  hggymgd®og  begds  dmpgedo  ho®myeo  go®dol
930b6m3dog7gM0 sbogrobols Logydggerby. sdobmeb dmsgo® Gl SOy gdgb
do3®mmg3mbmaogols, do3®mmg3mbmadogols obi3gdBgdo, bod® g g3ge0m
M®2ob0bo30900 s Gobosbo Joomwgdol 9ubesdgbBy®o sbognobo.
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dogogoma, Mmam®3 [obsom gobgoboagm, dnbsgmebgmos bmpyogdmo
do3Mmg3mbmdogy®@ds  (gmods  360dgbgermgbo  0dmJdgeml  gsbosbo
Joom@gdol dgdmbogamosbmdsby. 39@dme dom dogyzymgbgds dd3-0l bl
dobosgnmebgano  §g9d30, 0bg@s30s, Lad@mEgb@m gobsiggmgdo s gobgdo
bogomdby.  sLgmo  goJBm@gdols  os@hggol  dgdwgy,  dmganols  sygbdobsls
dmdggbm  bodoxl  [@dmopygbl  domo  bodgbgermdols s goliosbo
Jomogmgdols  dgdmbogemosbmdol  dgbobgd  obgm@dsizooll  dm3mggds
39000050 3gMomsdrg.  dgdogy  dowgdyemo  dmbszgdgdo  aodmoygbgds
‘dgdmbogmosbmdols Go@m@gdobswdo, byermgsbo goBmmdgdols s gsbosbo
Jomogmgdol  Loggmo®o  dgdmbsgerosbmdolisdo dadbmobgermdols
aodmbomgm s, 5309039 BoJBHM@gbol  LEsbs®@Ggmo  assb®ols s
domo  gmegesigoobomgol. o3 dowamdsdo  aoesd(yggpo  dmdgb@os
BoJBmegdol  360dgbgaomdgdols  bylGo  agobmdgs. 3@sJBogedo ol
obbm®309agds dgbodgnms bogdom @mygeo s@dmhbogl.

dgrerobol dbo dabgarmds

Bobosbo  Jomoagdol  39@lgdo  sloboggb  dgbsdsdolo  3mdssbogdols
dodpobs®g @odgdyagdol dgxolgdol 390L3gMGH0390L. @AOMOlL  mommgye
dmdgb®do  Widget-oli  oj3ogdols  gobo, osemdsm, ©sdmgogdygeos  393-b
bOoll  dmbogmebger  Fgd3by, 0bgesizool dmbosgrmebgan  ©mbyby ©o
Lbbgs  BoJ@m@gdbyg.  sbgm  B¥besdgb@yd  3oM8dgR®goby  0bggLEm@ol
Jo@meobols 330 gdolsl Widget—ol sJ3ogdbg ¢gobo slggg dgocgergds.
0dol  20dm,  @md  of3ogdol  Fgdmbogeosbmds  dbodgbgamgbosas
sdmgogdgao  dJobo @olbol (3eomgdsbg, 9bps dmggermogm, @md domo
‘dgdmbogerosbmds ‘dgo®gdom ddoo@mo 0Jbgds 30O g0 gdeao
dmdogoando  dmbogrmebga  B9bsdgbBomyy@o  93mbmdogn®o  (33ero©gdols

db0dgbgermdgdols (33e00a gdgdmsb, gow®g dom RQoBmd@og (33E0egd9dmab,
OMdgeno 5dgodow dJodobs®gmdl.

dogogoms, 0bgesizool wmbol ds@gdsl, Gmdgenoi dmbsgrmobgemo
04m, dgodangds o0 3Jmbegl sMogoms@o gogegbs 03 3md3sbool ojiogdols
396Lbg, OMIgaems dgdmbogero dogrosh dg@dbmdos®gs 0bgasiools dodo@m.
dog®od 09y  ygges  germgds  0bgesiool  odsgr  @mbgl, dsdob  dolo
dgdeamdo LY®sgo bEwes db0dgbganmgeb aogagboli dmobegbl  3mddsbools
o>d@ool 39@Lby.

>d dobgbom gdangdolbspgs@oe 9bos dgodbgl olgmo gsJ@m@gdo,
Oedamgdoz Sboboggh dmepmeobdo (3geoggdsl, s oGS @gogrobsiosdo,
®5dgbgosi 93ob5L3bgero mogobmsagdo m@ogg Godol (33angengdsl dmozogl.
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od  dobbol gOom-gHo bg@bl [o@dmowygbl olgmo @gmowgdol dg@bgge,
Omdggdoi  Lbodsbdm  goligddo  (3geroagdsl  dgoiegl.  ®@o  olgmo
3003 B0l dgdmbogamosbmdols Lbgomds — @mdgemspqsb gOomo dgoggds
obgmo  o5j3ogdologeb, @mdamgdoi  Logo@oygome o  sM0sb  0bgesz0oby
©5dmMJogdgmbo,  boam  dgmeyg,  obgmo  of3ogdolsgeb,  @mdggdocs
Lbogo®ogeme  0bgamoiosby oMosh  odmgogdgabo  —  dgodengds
aodmygbgdygemo  ogml  goJ@m@op,  GOmdgmoi  bmdsgl  0bganszoy®do
degrmeobols (33000 g bs. do30Mg3mbmado9co 099bodgb@ o y@do
dobggbgdergbols  3GMAbmbgdobomgols  @@momo  df®oggool  dgdggmdom
3oJBHmOg@o  dmpgagdols sagoolol bdodop  9yO©bmbdosh L{mmge skgmo
Loboli Lodob®m (33emoagdgdols Ly@ogo@gdl.

58 0r0m0

gbOoeno 41 s bob. 42 (o@dmowygbgb  goJdmO o  dmwgeols
3oM0d9RMgdol dgxolgdolomgol w@momo 3§ 3M03900L dgmmeols godmygbgdols
dogomoml. 53 dspoomTo  sdys®gdymos  gogdoMo  Gomggue  oj3zogdol
Jgdmbogenosbmdgdls, olgmgdol, @mam@oEss jmddsbos Widget-ol sjiogdo,
> M@ BoJBmAl —  dogosh Togs 3OMEYJHLS s 0bgasiosl — dm@ob.
b 2539m0s mommgygeo Lobol oiEool dgdmbogmosbmdols 53 goJ@m@gdols
30mabmbodgoye  db0dg3bgarmdgdbmeb  dgoos@gbom  @OMIgmomsi  @OMOMm
06@gMgoado.

3od5d s gOgbhds  hoo@odmgl  godmggerggs,  OMAagddoi dom
20dm0yYgbgl  oJ30gool s  mdanoyszogdol  Fgdmbogenosbmdsby  aogagbols
dJmbg  goJBpmdgdol  goblobmg@molomgol. dom  dosyggawogl, @®m3  mgoy®o
‘dgdmbog@mosbmds  ©s353d0Mgdgmos  bod GoJBm@msb: Lodob®m  o0bogJlols
35JBMOMSb,  3o30@omoboizool bmdol  FoJBm@meb s Lodognsblm s
LodsbO™M @oMgdyangdgdol Ro@mdol GoJBm@msb.

5J(30090Lomgols domo FoBmOygao Jmgero sbig aodmoyy®gds:

e =T =& +bi1(th - rft)+bi28MBt + bi3HMLt € (4.18)

300390 FoJBHm™o (r, —rﬁ)‘ﬂb(ﬁog@mgp AMEos  dob@ol  mgoy@o
‘dgdmbogaosbmdolbss S 9JOMMZgosbo Lobobobm Mo 053000
B9 boge 006030l Lbgomdol.  godo@omobsizool bmdol goddmeo (SMB))
dgodengds  [o@dmgoaobmn  OmamaE  m@o  obpgdlborn - ,d3odg¢  ©s
,»dbbgog o 54309000 0beglgdomn mgou® dgdmlsganosbmdosms Lbgosmdbs. (of

bmdol J39d oayeolbdgds mommgyeo (aol o0gbolol dmerml sjiogdols
396Lo  asddegmgdygmo 53 dmdgbGobomgols  asbmoglgdye  sjosms
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GomEgbmdoby. 83009  o5J30gdol  0bwgJbo  dmoiEogl  0d  3md3sbogdols
5J(30gdL, GmIagmnsi boygm@ ol Logmbom dodgol dobgogomn asblsbwg@daa
osjaosms  39@lol  dgoosbsby @odogrmo  3y@Lo  sfgm, bmenm ,,dLbgogno*
oJ30gdol  0bgdlgdo  dmoEsglh  0d  3md3sbogdols  of3zogdl,  @mIgems
d9005b5bg ds@omo 39@lo ofgm.) Lodosemsblm ©s Ladsbdm mo@mgdbyegdgdols
Qo@mdol  goJdmeo  (HML) osbggg Foddmowygbls m@o  obpgdlom -
06wgdLgdom sJ3ogools Lodsensblm wodgdyagdgdol Lodsb@mbmsb wowo
> d30MYg FoOmbom —  mgoy®  dgdmbogmosbmdgdol  Lbgomdsl. (o]
Lodoansblm @omgdymgdol J39d ogyerolbdgds oEombgdgdol Lsgymndgdols
oM g0y gds go®dol dognsblol dobgogom, bmem LodsbOm @o®gdyan gds
030395, OOAMO03 04  3ododosobiool bmds, @mdgeroi godmoygbgdms
Fobs o J@m@ol aoblob@g@olomgol. domoamo go@emdom ojiogdol 0bogdlo
‘dga g0 0d 5J(30900Lop56, Gmdggdogs dgooMgmdgb HML—ol
dbodgbgammdoms  13gB®ol bgos dgbodgedo, boaem sdsgo RoGEMbom
o>jaosms  0bpgdlo  dgoagds 03 s5J3ogdoloash, @mdegdoi  dwgdo®gmdgb
Jaaes 3gbodgedo)

353d5d s g@gbhds sbggg aoblobwgdgh ™m0 goJ@m@o, @mIegdocs
blbobob  mdenoasi30gdols  mgoy®  dgdmbogerosbmdsl.  domo  god@m@gero
JoEgmo mdeoysiogdobomgol gobBmagdol Lobom sbg godmoyy@gds:

. —ry =8, +b, TERM, +b,,DEF, +e, (4.19)

o5 MO FoJAmAL [o@mdmoa bl wdmomo LEOYJH YO0l FoJBm@o s
aoogboganmdol  @olgol  god@m@o. @momo  LEOYJGyeol  fsJGmdo
(RERM) - AON IR 23MdgEngoosb @0 5309000 030990
‘dgdmbogerosbmdolis S 9O g05b0 Lobosbobm Mooy si3ool
‘dgdmbogaosbmdols Lbgomdss. aooygbgammdols Golgol gsd@dm@o (DEF) —
gL o@ol Lbgomds 3m@3m@sEool a®dgergswosbo mdemoasizool 3m®@ggeols
0goy®  dgdmbgmosbmdsls o  Lobobobm  g@dgangomosb  mdgogsiools
‘dgdmbogaosbmdols dm@ols.

442 LogdEomo dgdhggol dgmmeo
JONEAOEMYmo  (IBsgsgdbdogo) dgmmeo (cross-sectional approaches)

dgoo®gdomn  bogargdo 20303980 goYeos  go@dg  ®omo A 3M0g9d0L
d90m©0 dog®od 5@obogegd dd@og® Lodygoggdols {omdmowygbl. dmwgaols

0390 olygds  gobosbo  Jomomegdol  goblobmgdyge  godBmdgdmsb
da@dbmogermdols dgxolgbom. dgdwgy ©@mol @sdogbodyg 3g@omwolsmgols
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Robosbo Jomoggdol dgdmbogmosbmdols s domo o3 GoBmadgdol dods@m
dp@dbmogemdols  sbogrobols  Loggydggebg  gobpgds o3 goJ@m@gdols
dbodgbganmdgdo. gl 3Mm@Eglbo dgmAEgds @OMomo 0bFgagomgbols oo
@omEgbmdolomgol, o3 bodgomgdsls odenggs  dggogobomm  godm@gdols
LEAObLsME Yo Aoob®gdo s dom Mm@ e s(309d0.

d93b0dbmm, @md gOmwOmYmo (dOsgsmdb®ogo) dgmmwo  LOYmoswE
aoblbgogogds @momo  dF 303900l Igmmoliopash.  gzobslgbgendo
3bmbdogos  goJBm@gbols  Ibodgbgamdbgdo s  bpgds  doo  Jododm
dadbmbgermdgdol dgaslgds. @ol gdegyoi oSbogrobo bpgds xg® gomo
obosbo  Joomeolbosmgol @®Omomo  0bFgagoagdol o  @omEgbmdsby,
dgdwgy bbgs  gobosbo  Jowogmeolomgol s 5.9 gOooOmyo
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3oblobmg®oglh  doom  Jmlbosgrmebger  dgdmbgerosbmdsl, Fo®dmowagbl 4,

dodob Gm@3o I 50bodbogl g@oligm obszggml, Gmdgamoi ygges Rsbosbo
Jowosmwoliomgols  g@mboo®os. dopa®ed goJBm@dyeo dmwgaols hodhemgddo
sOLgdmdl  dgmeg  dobolosmgdgamo,  @mdgeroi sygEomgdms  9bos
‘dg3obogl dmbogmebgemo dgdmboganrosbmdols 2sblsbmg@obomgol, g9®dmo

;. 9o]Bmaygmo  Jmpgeo 5@  [oddmowagbl  Fmboslfmeyer  dmegenl,
@5dgbosz & Loowg 03gegds gamo Labol sj300wsb dgmmgdwey.
Lbgobso®ow, Qoddm@ygao dJnpgmols mobobdo m@o  Lobol  ojiosl

Gedmgdlsg  9hmoEsopogg  B-ol  360836gmmds  aoshbosm,  dgodangds
dJmbwgmn Lbgowslbgs dmbsgnmebgao dgdmbisgerosbmdgdo. dogomomsw, 0y
Jobognmebgemos, @md 393 go0bOEgds 5%-0m, d5Tdob Widget-oli oji0gd0l
dolbosgmebgano  dgdmlsgmosbmods  Gmeros  14%-0l,  @sdpgbowsi oI
o>j@aogdobomgols @ @ b Goaos 4 s  2-0b  [14%=4%+(2x5%)].
Jgomgoossmgol, mygdis ABC—ol oJ30gol goshbosm ogogg dg@dbmdganmds
393-1 303s0m, Geam@og Widget-ol ofgogdl (B5=2), dsmo dmlsmmwbgao

‘dgdmbogmosbmds  dgoeagbll Ibm@me 8%-U, sdpgbowsi dommgol -0l
db0dgbganmds —2%-0ls Gegoos [8%=—2%+(2x5%)].
3odojom, B-L m@0 gOmbso®o d60dgbgermdol 3Jmby @0 Godol
sjaost, Fmbosl{m@geo dmwgaols CAPM-ols mobosbdo, 946gds g@mbsodo
Jobognmebgemo dgdmbogeosbmds. myg Widget-ols s XYZ-ol 53090l ofgm
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12 —ob @ogo ,,0905° 3mgxn030g6@0, 3590b dom gdbgdom 14%-0li Fmeano
dobsgnmebgeno dgdmbogmosbmds 0d 30@mdom, my y@obgo gobszggmo 8%-
ob s  b5bodby  dmbogrmebgero  dgdmlogaosbmds  13%-0l  Gmeros
[14%=8%+(13%—8%)x 1,2].

0doll  Igdwgy @53  ©ozo0y0bgm, @MI  FoJBm@ygmo  dmgero o6
Foddmoagbl Fmbsl{m@gel, sbdo o3l aodmgoszgerommn gOmgsj@mmosbo
dogerol  35M5dgB®gools 8 o Dbi-ol gOEMogOmEsdmowgdgmgds s
9N YOm0 3505dgH®0 f; CAPM-ols dmwgendo.

dogogmoma,  my  dgodgngds  hsomgogml, O  goBmd@ogo
‘dgambogenosbmdgdo  g9bgM0M©gds  gOMBSJHMA0sbo  dmpgerols dgdggmdom,
Omdgemdoz  F goJdmeo  [o@dmopagbl  LodsbOm  r, 3m®GgBgeols
‘dgdmbogerosbmosols, d5Tdob (43) aobGmagdol  mobobdo  dmbognmebgero
‘dgdmbogmosbmdgdo Gmero 0bgds:

r=a +bt,, (4.27)

@5dEgbows(3 F=r,. dog®od  my CAPM-ol  dmpgerol  mobobdow
o200 543l Fobslfm@mdsl, d5dob dmbogombgeo  dgdmbogmosbmds
‘dgodengds aobolobrg®ml dgdwgao Loboom hofg@oamo (3.7) aob@mergdowsb:

o= (1=by)re + Ty B (4.28)

5Jg05b Hobl, MM gOmgsJBm®osbo dnwpgeol ws CAPM-ol dmegeools
3505393 M9d0 9gOm3sbgmmsb dgdegabso®ee 1bos 04gbgb o 353domMgdeenbo:

a = (1= L)l (4.29)

by = B . (4.30)
9L bodbogls, “md 09 dologmebgao ‘dgdembogeosbmdgdo
2oblobwg@yeos CAPM-ol  dmegaol  mobobdo@, bommm  gsjimd@ogow

39690000gds  9O0RsBHMA0sbo  LodsbOm  dmwgmom, d5Tob & o b,
FgLododolbo Gmmo gbos 0ggbgb (- Ly ) ©s By -ob.

46 dmgerg ©sl3gbgdo

L. goJ@mdygmo  dmwgamo  dgglodsdgds  dgdmbogeol  gm@do@gdols
30m3gLl, Omdgmoi gobosbo Jomseogdol dgdmbogmosbmdsls 353090l
9JO®M0 ob M5dgbodg BoJBM@ol (33e0e gdslmasb.

2. bogo@oyggos,  ®md  golbosbo  Jomosgools  dgdmbsgerosbmdols
bgdolidog®o  ob3gd@o, @mIgamoi RoBm@dymo dmwgmom s@ss  sblibogno,
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doigdygeo  gobosbo  Jomsgobomgol  [o@dmoagbl  L3g30x5096OL  ©o,
5Jgob  20dmdobodmyg, sMss gmeg@oggdygmo bbgs gobosbo  Jomoeogdols
‘dgdmbogaosbmdgdol 1393080390 30d3mbgbEgdmasb.

3. Lodobdm  dmpgeo  goddmaygmo  dmpgeol  3g@dm  dspsonls
Foddmowagbl, @mdgendoiz BodBm@o Lodsb®m 0bwgdlom dgdmbogmosbmdss.

4. 030l ©5Tggds, @md  gobosbo Joosmwgdol dgdmbogerosbmdgdo
952009596 dommgol Loghmm @oJBm@gdbbyg, 360dgbgermgboe  sogoegdls
do®3m3030L 9839Jd9®0 Lod®sgeol dOYol godmmgasl.

5. 3m®pggmol  da@dbmdgermds  FoJBm@olowdo  Fmaos  dslido
‘dgdogogmo gobosbo  Joogwgbols Lodygomm dgfmbogro dg@dbmdgermdgdols.
sdobmob  [mbgol  [o@dmowygbgb ol [oangdo, @mdmomsiz  gsbosbo

Jowomwgdo dgosh 3m®@ggendo.

6. golosbo  Jomomeols bEgmo @obgo dgoggds Rod@o@dygmo s
5055 JBMO @0 Holggooloysh.

7. ©00390L0ogo0go300b d03g4ogo0m 3oJB@ Yo @obgol
OGN EEIICHE

8. ©0039ML0%g03530s 533000l sMogs MO @olyl.

9. goJpmOYo dmpgangdols sboggdo  2odmoygbgds Lsdo  doGomswo
dgonmeo: Omomo  I( 303900l dgomwo, LogOEomo s@hgzol dgmmeo s
3oJBMmOg@o sbogrobols dgmmeo.

10. god@meOgeo dmpgemo o6 [o@dmoeygbl [mbsbmeygam dmwogenls
Q0boblyy® 5]B0390bg, Gmamai g CAPM-o0s. 35353 o9 (mbsl{mamdsl

o>jglb  sgogro, 35Tob  GoJBHmOymo  dmpgero s CAPM 9@ mdsbgommsb
©05353d0Mgdabo 5@05b 5™ 33970 ©sIM o oy gdoom.

bogmb@®menem 3ombggdo:
l.&sE™I >do®™A 03900 bogHdbmden s 3o JBMO @0 demgeno
do®3m3030L 9939JB9®0 Lod@dsgmol dOYol goblsobmg@ol 3Gm3gLL?

2. @mdgero MO0 3O0G0 Y0 goMogoo ¥oggl Logydgmsw bgdolidog®
3oJBmO @ dowgals?

3. dgopatgm RodBmaygao dnpgeols sggdol bodo dgmmeo.

4. 9005b6b3dgdosb my sG> Qo JBm@Yg@o dmwgagdbo CAPM-ol dmpgangdls?

5. @5 ©o3m3oEgdygamds 9bos 5@LgomMmdegl 53 ®@ Jmegel dm@ols 0d
Lo@yo0sdo, Om@s dgdmbogmosbmds  2sblobmgdygamos  gHngsJ@m@osbo
Jogeom, GMdgedoi BoBmdl 3m@FAg ol LodsbOm dgdmlbogamosbmds
Vo®dmowagbl o oliggg aodmbowgyos CAPM—ols dmwgeno(s?
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0530 3
>A00@Oog9mo Rolifo®dmJdbol mgm@os

Joegeo CAPM  (o®dmoagbl  (mbolbfmeyga  dmwgal, @mdgaog
Lbbol oy @5@md  ofgm  Lbgoolbbgs goliosb Jowoemgdls  Lbgoswslibgs
dobsgnmebgano  dgdmbsganosbmdgdo.  39@dme,  Bobsbly®o  oJBoggdol
3oL o®dmJdbols gl Jmegero  83G3oEgol, @Gmd  gobosh  Jowomwgdls
Lbbgoolibgo ‘dgdmlogerosbmdgdo aoohbosm 2oblbgoggdyyeno »0 B
3098030960 go0L  godm. og®sd s@Lgdmdl LEgRsb @GmLol (Stephen Ross)
dog®  d9dydoggdygmo  goslfo@mdmJdbol  sen@g@dbo@oyeo  dmwgeno. gL
Jopgao  3bmdoaos, @mam®A(3  s@®o0GMsgYmo  BoLFs®MdmJdbol  mgm@os
(Arbitrage Pricing Theory, APT), ®mdgmoi 50339900  dobob@gdom
‘dgoomgdomn do@Fogl [o®mdmowagbl, gowmg CAPM.

CAPM-oll dmpgemo  dmombmgl oo @Gomwgbmdol  ©sdggdgdl, dom
dodol  odoboi,  @mdgeoi aooggms godo  do@gmgoids  Ladsbolim
LEmJosbGy®o dmwgaols dgdydoggdolsl, 3g@dme mommgymo 0bggb@m®o
0ogoll  @3@odogy®  3mOFRgel  ygma@ommdol  JOYgol  aodmygbgdom
00hggl, omgoaolifobgdl  @s  Jmbommebge  dgdmbogmosbmdsls s
LEOboMG @  aoob@sl.  sdogo@mygms  APT  dmpgero  g9@obmds
350590960l bogergd @oibgl. mgm@ools dnogo® godoygel Fo@mdmopagbls ol,
@md  nomnmgygeo 0bgglbBm®o ommdl asdmoygbml msgolo 3m®@GHBgaols
‘dgdmbogaosbmdols gob@eols dglodgrgdamobs Moligol gopogdol gomgdy.

5.1. g5]@mO gm0 dmpgeo

APT oasdmpols gobiosbo  Joogegdols dgdmlbsgenosbmdols o@ 339700
GomEgbmdols 3oJBH™MOgdby ©05dM 3o dyge gdols 35599000 5b.
©0gdmblE®omgdol  Lods®@Gogobomgol  [o@dmgopaobmm, ®mI  sOLgdmMLL
dbo@me  gOmo  FoJBmOo s o3 FoJHmAl  Fomdmowagbl  Lod®gfggerm
Lo{o@mdmlb  bOwol  @gd3o. o3  Igdmbgggedo  gobosbo  Jomomwgdols
‘dgdmbogamosbmds gobolobwgdgds dgdwgao gOmgsJBm@osbo dmwgerom:

r=a, +bF +e, (5.1)
oo, li— 1 gobosbo Jowoenols dgdmbagamosbmdols gobsggmos;

Fl—tgo(]@)mﬁ)ob db0dgbgemmds, @mdganoi dmzgdyge  dmdgb@do
>®ol Loddg(ggam Lofo@mdml bogodoygmggo bOwol Fgdso;

112



€, — d9dmbggzomo dgEemds.

Jmgdge  aobBmergdodo  dohggbgdgero b, agg3eobgds 1 gobosbo
Jowos@meols goBm@ols 360dgbgarmdsby (F1) da@dbmdgenmdsm (sensetivity).
(boaxg®  b-b 9fmegdgb godm@dye  ©osFgodmgols  oby I ggolosbo
Jomogols s@®0dyEL).

©539d35m, 0b3gLRm®L  ofgl  Lodo  Lobol  sj3os @  mommgyaols
>JBogol d0dobos®yg LodsbOm golo Fmeros 4 000 000$. o3 dgdmbgggsdo
0639LB0Mgd@o  3o30dsmols Wo-ols 30dobsdg mo®gdyemgds 12 000 000$.
gomo  dgbgogom od 53090l ofgm d9dga0  dmbogomobgemo
‘dgdmbogaosbmds s d®dbmdgamds:

| [ bi
>jios 1 15 0.9
>jos 2 21 3,0
>jios 3 12 1.8

dog®sd  dggbodedgds 3o dmgdgeo  Lowowol  dmbogrmobgero
‘dgdembogerosbmdsls S 35JBmagdols dododm dadbmdganmdsls
Foboslbfmdmbols Lo@ysEogdo? my o@s, 3530b mdggbo sbHom @mym® ¢bos
‘dgogoml oJ3ool womgdymgds s dmbogrmbgeo dgdmbogerobmds, @md
>Eagls Fmbsl{m@mds?

5.11 s@do@dogol 3®obzodo

3@ 9d3ombg@gdoll dog® dgobdmenol doGomgdol dga®mggds odd-do
oo  bobos bdodo dmgagbs gobps. gmergdizombg®gdo  sa@mggdgbh s
(330056 6g0Ldbmaols do@omgdls dgmobbdgdbyer  goli'do. wogydgeom dmg. A
gb{egds olgm dg3@9dsl Lowsi bgogds dmgd. S —b, @mdgeroi bomsogsbmdls
aslogoo 1951 ¢ godmdggoyen  dogo  IsbBeools  ds@oml  400$-s0.
dmygoobgdom dmg. A - bgogds dmgd. B, @mdgmoi 0dsgg ds@omgddo 500$-1
Lmogobmdl. bgosgl @ dJmggdol Lodygoggdols dmg. A msbbdpgds doyowmls
dmg. B-b dotomgdo, @mdgeoi  Iol odenggl 500$-  bowe  ggel. ol
o eemds dmd. S—bash ds@omgol 400$-o00 ©s sdenggs Go dmg. B-U, x0d69do
0gol  100$-L. o3 ™o aoMoagool dgdrogy I A osxcddgengdls  Lbgs
‘dglodan gdanmdgdols dgbdbol. sdggedow, dmd. A ©s353909e0s 5Od0OEFSHOm.

sMdoB@ogo (arbitrage) — gl s@ols g@oligm dmagdols dowgds gOmobsod
30©9J3aoobg ob gGobooh Joomwgdby ULbgopslbgs ¢olbol  aodmygbgdom.
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SOOGS0 [o@dmopagbls godmmp 2030390 oy Loobggb@oom
AoJBogol,  @mdgmoi  Pgguegddog  dgoagos  gobosbo  Jomsgrwgdols
dgeo®gdom oo gobo gogowgols s gOhm@Omygms© sligmogg Ksbosbo
Jowo@wols (sb dolo gybjaombsgy@dsm gdgogeegb@ol) dgoo®gdom @odogn
gobo@ gogologsb.

Loo®do@@ogm  boddosbmds  Fomdmowaygbl  ggslbosbo  Jomogr@gdols
0ob5dgEd™m3g  989JOIM0 dob@gbols d60dgbgermgsob  dgdoagbge  bofoal.
@5dgbooiz  2oblobwgMgdol  mobobdo  s®d0FGSgYo  dgdmbsgangdo
@obgol  goMgdgs,  odo@md  gggms  0bgglm@o  3ogmdl  bgdoldogmo
‘dglodan gdenmdom  dJoo@ml sbgmo dgdmbogergdo. 0ygdzs, bmy 0bgglEm@L
>Mb0@®Sgdo dmbsfoamgmdol dgBo @glydglo s Jo@mggzoemgds o3l gowmdy
Lbgol.  dopa®od  5@d0FGogoll  dgbodgngdanmdbgdol  Ggogrobgdols o
sdm{gagobsmgol (530900l gowgs-gogowgol  dgogasw)  bogdo®obos o9
M39M53090d0 dmbs{oergmdbols dowgdols ALy®ggegdmsb dgosmgdomn bsjergdo
0639bGHMOgdol  AomEgbmds.

5M30R @570l s@Obo godmgerobogds A5blabwgdya  golosh Jowomoby
Lbgoslbbgs gobol gobbogrgol @M. dog@sd ,,momJdol s@do@®ogyao’
‘dgldangdamdgdo  dgodangds 3Jmbpgomn  Ibaogh  @olbosh  Jowogwgdlsi b
300 B gdl. 0dol 2oblobrg®s godmeagds M9 s Gobiosbo Jomsgrwo b
300FBJmo  Loo@ooR@sgm  m3gasiogdobomgol,  Lbgowolbgs  bg@bom
dgodangds.  gOm-gOm  domyobl  Fo@dmowygbls 03 Logdomm  godm@gdols
sbogobo, Omdgengdoi Bobinsbo Jomsmwols 39dLbg dmJdgwgdgb.

3oJBm@g@o dmwgeo a@olbdmdl, Omd goJ@m@gdolopdo gHmbso®o
dp@dbmobgermdols  gobosbo  Jowomwgdo ©s  3mOGHImgdo  gOmbso®ow
0J(393056, SM53MM G R e Y0 @obggdols aodm je gbom. >do@ ™3
3o5JBMmOgoolowdo  ghmbso®o  Jg@dbmodgermdols  goboob  Joomwgdl s
300FBIgdl 9bps 3Jmbpgmn gOMbso®o Jmlbsemebyano dgdmlsganosbmos,
FVoboomdogy ‘dgdmbgggsdo 239Jb90mws ,»00mJdols Loo@do@®ogm™
dgbodamgdanmdgbdo.  Fopa®od  Omam®E 3o obgmo  dgbodergdgomdgdo
Foddmodmods, 0bggldm@ms dmJdgogdsls dom goJdmdsdwg dogysgesdm. gl —

dbodgbganmgsbo by germds, 9oggl APT-U Logydgersw.

512, Los@doG®ogm 3mOER e gdo
APT-l dglodsdolbow 0bggl@m®mo, o0dobosmgol Gmd gobs@oml msgolo
d0dEobo®yg 3m®mGRBgeol dmbogrmebgero dgdmbsgerosbmds @obgol aob@ols
250999,  043e093L  Loo®do@dogm  3m@Gggeol  (arbitrage  portfolio)
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Rm@dodgdols Jgbodangdamodsl.  @ol [o@dmoygbls boo@do@@ogm
300G BJ0? 300390 Goydo gl s@ol 3mOFR o AMIgeEoE > Loko®mgdl

0639LFAM®0l sdos@gdom Mgly@Lgdl. 0y X —om o530bodbsgm 0bgglGmaols
3mORggedo golbosbo 1 Jowomeol @wodgdyemgdols ;geroargdsl (g.0. dob

Fmbslog Loo®do@@ogm 300G B9 do), ds>dob Loo®do@®ogm
300G Bgobodo gl dmmbemgbs sbg hoofg@gds:

X, + X, +X;=0 (5.2)

dgm@g  Loos@boR@ogm  3mOGBg@o  osMos  dadbmdbos®g  sMsbso®o
oGm0l dodoG . M5dgbows(3 3oJBm@dobswdo 30@F g0l

da@dbmobgermds [o@mdmoagbli 3m@FRgaols Jomsangdol dg@dbmdgemdgdols
dgfmbogo  Lodygomml, sdpgbo Los@bo@@sgm 3m@FRgeols gl dmmbmgbs
bmgopo Loboom obig dgodangds hsofg@eml:

b, X, +b, X, +b,X, =0; (539)
Sbs bgdmm gobbogoygano dopsemomobismgols:
09X, +3,0X,+18X, =0 (5.3%)

Sbgmo  mobosge®Omdoll @AM sOd0FOSgY 3MOERIL @  goshbos
dp@dbmogemds Lod®gfggem [omdmgdsby.

dgo®o @M gomzom, oMdFGSYE 3mOFHBJl  Ybos aoohbgls
byenmgobo  s®ogsJHmOYo  @olgo. oydzs, APT  dobgogom gl @olgo
bogdome ©odsanos, sdo@Gmd dgygodaos dobo e ggdgeymes. 53 mgm®ool
A9®dobgdol  dobgogom sOb0FHGogYL  3mMBRIel  aoohbos g0 ]Bm@gdols
bgdmJdggdol bygmgsbo da@dbmdgamds.

hggbl  dog®  aodmygobogno  gm@dyangbols  dgdggmodom  dgygodogoos
2ob3LobOgdmMm 3mEF9bEoYMo MBS0 3m@F R gdols Lod®sgmy. gL
obgmo 3@FAPJEgdos, OMI@Gdo3  53d5gmRBogdl aobGmeangds (92)-L s
(9.30)-L. dggbodbmm, O®3 Jmigdyee Igdmbggzsdo ggodal Lado  9i3bmdo
(X, X, o X,) @5 mOo aob@magds. o3 od M@0  gob@mengdols
sdogdogmagogmgdgemo X, X, > X,-ob 3bodgbgemdgdols  3mddobsiools
Lob@gam  Goibgl b0dbogl. o3 3mdbdobsi0gdol dmbadgdbo  ©ogydgem,
@md X, geol 0,1-b. dgegasm dogomgdm Mm@ asb@megdsl m@o gibmdon:

0,1+ X, + X, =0; (545)
0,09+3,0X, +1,8X, =0 (543)
od  2obBmanrgdgbols  odmboblgbos X, = 0,075 o X; = — 0,175,

dgbododolbo,  3mFgbEoy®d  sMdoGOogm 3mOARIJo©  3393800b9ds

300G B0 dowgdyaro dohggbgdangdom (o gdom).
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odolomgol, G®3  aobglbobwgOme  s@ol 0y  sGS  3mOFR Lo
SOO0FOSTY0, 5930 gdgmos  asbolbobeg®ml  dobo  dmbogrmebgero
‘dgdmbogaosbmds. o9y  dgdmbogerosbmds  ©opgdomos, 3d5Tob  3m®EGHBgeo0
SOO0AOSIY05.  5Mb0GMSg@o  3mOERgeolowdo domgdo@ogyg®oe dgbsdy,
> oM, domnbmgbss:

XL+ XL+ Xr1,>0, (5.55)
oby, hggbo dogsmomobomgols
ISX, +21X,+12X, > 0; (5.5%)

dogdygeo  3m@FRgeolomgol  dmbogomebgao  dgdmbogmosbmds
Ao@os (15% xX 0,1) +21% x 0,075) + (12% x —0,175) = 0,975%. @oaob
‘dgdmbogaosbmds O50JO0M0S, >do@md dogdyeo 300OGBJE00
SM0B@SgYE0s.

bo3mgbo sMdo@OSgYo 3MOERIE0 goMoymol si3ogdol gdmo @odols
1 200 000$->0 s> dgmeg  ozool — 9 00 000$-s0  gowgsl.  Loowsb
(o®dmodgbgb gl mobbgdo?  dgogao  doowgds  3m@EFggerol  dodoobosdy
oM gdgmgdols (We=12 000 000$) o@dodGogyemo 3mdFRgeols Foebyg (X;
=0,1 o X70,075) god@ogangdol dgegaow. Loowsb gwgdbom  gyeol  od
dgbodgbolomgoli?  gyemo  hbwgds 2 100 000$->0  89-3  Bodol  oj3ogdols
a594oegom (X W, = -0,175 x 12 000 000$ = - 2 100 000$).

0dggoMo©, gl s@bo@Gogyeo  3mOGBgmo  dodbowggeros od
0639bGMGobomgol, Mmdganoi dool{@oxngols dosao dgdmbogamolizgh o >@
SoMEIoL RoJBm@dgmo @olgo. gl 3mOERIo 5@ Loko@mgdl ©ods@gdom
O@s@ga  0bgglEoEogdl, o0 aoshbos goJdm@dygmo @oljgo o goshbos
©50g60m0 dolbsgrmebyeno dgdmbsgmosbmds.

5.13. 0bggLE™AolL 3mboos
2003399 dmdgbddo 0bggbBHm®dds gbws posoz9mmlb dgdogao >®hggobo:

() geomdpgl Gmam® 3 dggee, sbggg sbogn s@b0F@sgge 3M®GRBIEgdl, 0y
(2) dbmgme  sbogn  3mAOFRYel.  sdobomgol sl dgygdenos  dgogslmls

30Mggero Lboboli 5jiool foero. gl fogro dgger 3m@Eggedo 0,33-0l Gmero
04, boaem sMdo@GOsgge 3maFRgan'do — 0,10-b, @o53 xoddo odenggs 043
‘d9360dbmm, @md 3oMggero Lobols o300l @mes@yeo @odgdymgds sbogn
3mOHRg@do 0bOEgds 5 200 000$-dog (4 000 000$+1 200 000%), 569, dolo
Yoo Fmenos 043-0L (5 200 000$/12 000 000$), Goi gdmbgggs o3 ofiogdols

Voagdol xodl dggen ©o sbogn s@boF@ogyge 3@ @F g 9ddo.
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Sbo@m0yg@oE, 3mMGBgol dobsgrmbyero dgdmbogeosbmds Gmeros

dggero s shogno 0o ®oggmo  3mOFR e gdoll  dmbogrmobgero
‘dgdmbogenosbmdol xsdols, oby 16,975% (16%+0,975%). sbosgno 3mdERgeols
deobogomebgeno aodmmgms  dglodengdgamos
300dgBgmdo  o3zogdol  Foaols a5dmygbgdom s ofiool dmbogrmobgeno
‘dgdembogeosbmbom :

[(0,43 x15%) + (0,41 x 21%) + (0,16 x12%) =16,975%].

sbogno 30OG B0l daHdbmdos®OMds AOEo0s
[(0,43x0,9)+(0,41x3,0)+ (1,16 x 1,8)]. 030  GO@os  dggero  ©o
SOS0AOSIY0 30MABJgdol dg@dbmbdosmmdgdols wsdols (1,9+0,0).

AMam@  25b63LbsbgAmm  sbogmo  3m@F R ol Aolgosbmds?  godgom,
dggeo 3000 R ggeols LB obpo®@ o GO0 11%-0Ls.
SOOI Y0  3mOFR ol woldg@los 3oy 0dbgds, gobsowsb @oligol
JOMogMn  [go@mo  2393e0069ds  5@BSJBMO Yo  @olgo.  dgbodsdobow

sbhogno 3m®ER ol olidg@obs goblbgoggdyeo odbgds dggano 3m®GHBgeols
ol3g@Loobogeb dbm@me s@oxgsj@mdgmo @olgol dgiagerols dgdmbgggsdo.

‘dgdembogemosbmadols sbhogn

1,9-0ls
sbhogno

aoob®s

sdygodo, ‘dgodangds  ©ogoliggbom, ®md osbogo 3m®FBgmol @olgosbmds

asbamgdomn Gmeros 11%-ob. gb®. 5.1-do dm@Esbogros bgdmm gobbogneyyeno
dobob®gool LooerylE@siom dmbszgdgdo.

abGogoo 5.1
5M30@O5g Ym0 3mAOFBImol ao3egbs 0639bEMM0L Fpamdo®gmdaby
dggeoo SOS0FOSgY0 sbhogno 3@ 0
306GPgmo | I0OGBIeo =
+
Joangdo
X 0,333 0,100 0,433
X, 0,333 0,075 0,408
X3 0,333 -0,175 0,158
0ngolbigdgoo
T 16,000% 0,975%
b, 1,900 0,000 1,900
o, 11,000% do®g Lowowy ssbamgdom11,000%

52. gslfs®dmJdbols g39@0

@> dggao dmodgl dodggawo o dgmeg ojiool yopgol s dglsdols

2040goli?  meyz0 gmggero 0bgglmeo dmod3gge odygeto gl aogangbsls
demobgbls >Jiools 396Lbg ‘dgbodadolow dom derbognembgen
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‘dgdmbogmosbmdoby. 3mbi@gR o, 300390 ©s dgm@g Lobol ojiogdols
396Lo 0bOPgds Fombg dmmbmgbols AsbOwol Igegyoe. dglodg ojiool
aobOwoao  asgowggdo 3o 3oMoJom, 2sdmofggal 83 of3ogdol  3u@dLols
053995 @ Jmbogmebyamo dgdmbsgerosbmdol gob@sb.

>jJool  dmbogmebgamo  dgdmbogaosbmdbols  dggolgdol  gob@mengds
3odmbo@ogl o3 ©odm o gdeygangdsl:

F= L1 (5.6)

bowos3, Py—0d0ol 308wobody 3@ bos, bognm P — 3gdomeols dmamls
o>J@ool dmbosgmebgao 39@Lo. 30Mg9e0 s Igmdg Lobol sjiool dgbyogs
bOol  doom  Jodpobsdg  3yOLL P o  dgbsdsdobop  5d30@gol  dom
dolbosgrmebgenr  dgdmbogerosbmdsl . Lbgs dbdog, dgbsdg Lobol ojiools
3o4o@gs  5330M90L  doom dodwobodyg  gy@OLL >  dogysgo®o  domo
dobsgnmebgano dgdmbsgarosbmdol b@woly9b.

yogo-aogogol  dbasglo  Loddosbmds  goa®dgenogds  dobod  Lobod
Ja9e0s SO0 Msggeo  dglodangbegrmdbgdo  dgdoMmgds ob sdmo{ymgds. od
‘dgdmbgggsdo >OLgomdLs dolosgnmEbgen ‘dgdmbogaosbmdslss 5
dp®dbmbos@mmdsl dmdol {ORogmsb dosbermgdymo ©sdm jowgdeyyen gds:

F=4+A4b (5.7)

bowsz, A, @5 A, goblgobdos. gl gobdmmgds s@ol APT dmwogenTo
30bsbly®d 5JB0g90bg BolFo@dmJdbol aob@Gmengds, GmEgLsi dgdmbsogen gdo
39690000gds §O00 FoJAMG0m. 530b0dbmm, @™ gl gobFmangds (O gogos,
obyy  [mbolfm®mdol  doamdodgmdsdo  ©@sdmjogdymgds  dmbognemobgen
‘dgdmbogmosbmdsl s d@dbmdos@mdsl ‘dm@ols F@xgogos.

dJoigdyee  dogogomdo  yggeoobg  Fmbolfm@ge  dgmsbbdgdo
3393800690 A, =8 o A, =4, Ygbodsdolbow, @ob{o®ImJdbols gobBmangds
sbigmo Lobol 0gbgds:

r, =8+ 4b, (5.8)

sdygodo, hggb dogogrm  Lodogg  Lobol  ojiogdol  dmbsgnmwbgeno
‘dgdmbogaosbmdols dgdogy [mbolfm@ygan 360dgbgermdsdwy:
n=8+(4x0,9)=11,6%;
=8+ (4x3,0) =20,0%;
=8+ (4x1,8) =15,2%.

—

N
N
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dgogaoe  dogomgdm,  do@ggeo s  dgm@g  Lobol 5 jogdols
dobsgnmebgano dgdmbogeosbmds ©ogi39ds 15 o 21%-wsb 11,6 s 20%-dog
dbyoggermdomo dmmbmgbol aob®ol dglsdsdobo. sdobmsb dglodg Lobol
>d@ools do{mgdols 2obM s doa30ygobls domo dologmebgao
‘dgdembogerosbmodols 3o bOsLmsb 12-0056 15%-dgoy. 3oJBMdM0g5w,
Fmbol{mamdbols doamdo™gmdsdo bgdolidog®o aolosbo Jomognols
dobsgnmebgano ‘dgdmbogmosbmds >0l aobosbo Jowogools

da®dbmdos®mdols b, 35JBMObg odmgowgdyagdols F@Rgogo gybjios.

52.1. a655039m0 oggbEB®o@gds
bob. 35.1-bg dm@igdygmos  (5.7) aobGmagdols  sdmblbs.  bgdolbdog®o

obosbo  Jomogrwo, @mAgmobomgolbsi dmbsgrmwbyeno  dgdmbsgeosbmds s
35JBMMgobg Ia@dbmdosdmods [Oxgol godgmn Jogd®gmdl, APT mgm@ools
0obobdo  0dbgds  s@SLTm@o©  dgasligdygao  Jomseno, @oi3  0b3gLEmOL
Jobzgdl  sOdo@OsgYeo  3mBORJols  FmAIoMgdol  Ladygoangdsl. slgmo
Jowogools dogomonls (o®ddmowagbl goslosbo Jowommwo B. oy 0bggb@mdo
9JOMbo0® Qobow 0gools Robosb Jowomw B-l oo gogowols goliosh Jomsenc
S-, 5dom ol sMboF@ogyeo 3MGHORgol FmOIoMgdsl dgdergdl. Gmym®
‘dgodengds gl dmbogl?

3003900, Qobosbo  Jowsao B-l dglodgbo  aogopols @s  ggslosbo
Jowogoo S-0l @owoi bofoal, 0bggl@m@o 5@ dodo@mogl sbog gmbrgdl.
@5dgbosiz Bobosh  Jowogdl B s S-b goohboso godmmdgdobswdo
9JOmboo®o Jg@dbmdgermds, sdpgboe Jomseno S-oli gogowgs s Josmwo
B-bU  dglodgbs  dopgoygobl  @od@m@gdbby  s@sda@dbmdosdy  3m®EHBgeols
QMO0 Josdwyg.  SdO0go,  SAMO0FMSYY  3mOERIel  gdbgds  wogdomo
debogomebgeno ‘dgdmlbogerosbmde, ONCRNS SN Jowogor  B-Us
dolosgrmebgero  dgdmbogeosbmds dg@os godg @sbosbo  Jomsgrwo  S-ols
dolsgrmebgeno  dgdmlsgamosbmdbs. 0bgglb@m@gdols dog® ¢sbosbo  Jo@osmwo
B-l gowgol dgdmbgggsdo dobo gobo s50fg3l s  dgbadsdobow, dobo
dolbosgnmebgeno  dgdmlsgarosbmds  dobsdog  ©oo(ggl,  gowdg  gsbosbo
Jowogno B-l dglodsdolo dobobosmgdangdol (gd@oemo o@ dmbggogds APT
dogaol gobsbliyg®do oJBoggdol dgasbgdol bobby.
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nbhubbydAn sdpnggent
%ﬂgahﬂgnh ha@n i

o]

bg=hg

bob. 5.1. gobsblygdo oJBoggool dggeolgdols bobo ATP dmwgendo.

522. APT gsl{s@3mJdbol aob@mengdol 0b@Ggd3®g@sos
OIDPNOTOION oL o®mImJdbols 2obB M@ 9d5do (5.7) dmbs{oang

J06LAS6HGo0l A, o A 0b3gA3GgR53E0s? my o o@lgdmdl  @Gol ol
20093 5JB0go, 35Tob  slgmo  of@ogol  dgdmlsgerosbmdol  aobszggmo
dgwdogo  Lowowgs.  dglsdodolow, gl sd@ogo o6  o@ol  Ja@dbmdosdy
3oJBm@ol  d0dos@m. gobBmagds (5.7)-ob  godmdwobo®gmdl, @m3 b, =0
dJmbg  bgdolidog®o  sBogolomgols r=4,. ®olgol @aocgdg oJ@ogol
Fgdmbgggsdo sa®gmgg @bmdogos, G®I T =1, s, Yglodsdobow, 4, =T, .
ob@MeEgd5do Ao -0l dog 03050 r—ol holidom dogowgdm:

r=r.+Ab (5.9)

4= 0bBg@s@g@ogoobsmgol  dgodangds  aobgobogrmo  [dobs
BoJdmOgmo 3m@@ggeo (pure factor portfolio), GmIgaroi ogwbod6mm P,
ol goohbos  god@m@ol  dododm  gOmol  Gmeno  Ja@dbmdgamds,  oby
bp* = 1,0. (09 g0 0dbgomes Lbgs goJ@mcgdos, 35906 3mdEggmo olyg
9bps  dgagbogrogm, @md ogo o  ymgomoygm domwsdo  da@dbmdosdy).
3obBMEgds  (5.9)-0l  dgbodedolo  sbgm  3m@OFR el goshbos  dgdwgao
deobogrmebgeno dgdmbsgerosbmde:
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r.=r+4, (5.105)

9L 2obBmangds dgodengds dgdwgaboo@sw sof gomls:
rT* - rf = ﬂ'l (5102))

p

‘dglododobogo, A, s@ols 3003 Bgol  Jobogmebgamo  Jbs@wo
‘dgdmbogeosbmds (obyy Golgol aoMgdg gaobsgggmbg dg@o dmbsgrmebgeno
dgdmbogmosbmds), Gmdgalbsi  goohbos  goJdm@obswdo  gohmol  Fmeoo
daHdbmdgemds.  Sdodmd A b gfmegds  gsdimégmo  @Golgol 3@gdos
(factor risk premium). gmJdgom, o, :rp* >0b0dbogl  goJ@m@obowdo g@mols
G®e0o dpdbmobgermdols dJmby 3G B0l dolbosgnemEbgen
‘dgdmbogaosbmdsl, 35Tob aob@mengds (5.106) doowgdls Lobgl:

51 -, = /11 (5102))

3obBmMegds (5.9)-do A, -0l dog03Mo© aob@mangds (5.10g)-1 dod3bgbs
dbo®ol  holdom  dogomgdm APT  gol{o®mdmdbol  gob@mangdol dgmmg
390 LosU:

rr=r,+ (0, —r)b, (5.1)

@5dpgbosi  gobbogmam  FspomomTo I =8% s A, =0, -1, =4%,
5d0@md gowgdm 6, =12%. gls bodbsgl, ®MI 3oMggeo goBm@obswdo gOHmols
G®e0o da@dbmdbgermdols dJmbyg 30MG B0l dolsgnmebgano
‘dgdmbogaosbmds 12%-ol Foaos.

0dolomgol, @md, 2obgobmas@mmn  sMdoG®oggmo  Boliffo®@dmJdbols
0900l dmgdymo gob@Bmengds, syEoegdgeos asbgobogomm dgdmbggge,
AmEglo  golbosh  Jowomegdby dgdmbogemosbmds  g9bg@odwgds  gOmby
3960 KoJBmmom. dgdwgado h3gbh gobgsbmaswgdmn mOFsJBHM@0sb dmwgenls
5 25635303M0m Sboemobl K ggoBm@ol dgdmbgggsdo, Gmzs K >2.

53. m@gs]@m®osbo dmwgeno

@0 goJBm@ol dgdmbgggsdo, @mdegboiz F1 s Fr-omss s@bodbyeno
>  Lod®gfggem  Lofo®@dml  dpgmds@gmdsl  ©s  0bgsiool ©mbgls
aodmboboggh, mommgym @olosh Jomoel m@o dy@dbmdgammds gbgds —
bi o bi,,  odpgoMo0,  golbosbo  Jomomgdols  Jgdmbogemosbmds

2obolobwgmgds Vgdwgao BoJBHmOYmo Jmgerom:
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=a + bilFl + bi2F2 + € (5.12)

aobgobogrmo  Lo@ysEos, Gmdgendoiz  mobo  gobosbo  Jomsgnos
‘dgdgao dmbosgrmebgao dgdmbsgerosbmbom s da@dbmdgembom:

[ I bi1 biz
>dios 1 15% 0,9 2,0
>dios 2 21 3,0 L5
s>jaos 3 12 1,8 0,7
s>jgos 4 8 2,0 3,2

©5d5@Ggoom  gobgobogmm  0bggbBm@o, @O®Igedsz  Mmommgyee o3
Jowogr@o 5 000 000$ Bowe (g9.0. Lofgolo godo@osmo Wy 20 000 000$ -ols
AME0s).  dgglodsdgds oy oMs  od  5J3090bg  gFobgdo  Fmbsl{m@mdols
Lo@goosls?

53.1. s®d0@@sg9e0 300GBIE b0
od  3ombgobg  3obgbol  aoboEgdoe  syg@Eomgdgamos  2odmMmgo e omm
5M0H@d Yo 30OFPJrol gm@do®gdoll  dgbodergdamds.  gfobsdgl
yogaolbs s@dod@sgyger 3m@Fggel 9bos 3Jmogl LEOYJG YOS, GmIgemo
53354mizoegdls dgdogy aob@mangdgdls:

Xl + X2 + X3 + X4 = O; (513)
0,9 X, + 3X, + 1,8X5 + 2X, = 0; (5.14)
2X, + 15X, + 0,7X3 + 32X, = 0. (5.15)

gL bodbogl, @mI OGS0  3MOERJo  0bgglEHMOoLoySb 5@
Joombmgl  odo@goomo  Lobldgdol  dmbowgsl  ©s  gbos  3Jmbegls
000009700 BoJdm@obsdo byermgsbo d3@dbmdganmde.

‘dggbodbmm, @md hggb dogowgom Lodo aobGmangds ©@s mommgyeo
domaobo  dgoogh mmb  gEbmdl. @sdogbowsi  Yibmdgdo  dgRos  gowdy
3obRM@gdgdo, 5doGmI  5@LYEMOL  SIMboblbms  YlolEymm  @osmgbmds.
9JON-9O0m0  5dmboblbo  dgodangds dmgdgdbmm, mygo Xi-U 0,l-0b  Gemersw
hogmgemom  (bgdoldogdo  dgdhgyao  Lowpowg) ©s d9dpgy  >dmgblbom
3obRM@gdsl obs®dhgbo 3geswgbolomgol. sdmblbol dgogasm dogowgdm:
X, =0,083,X, =-0,108 ws X, =-0,08.

dJowgdagao  (oangdo  [o@Imeagbgb  3mGgb3oy® SO0 GSg Y
30OARJel. gbeos @opg®hs 0dol dgdm§dgds, oJgl my os@s 53 3m@EHgeols
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©5go0mo  dgdmbogeosbmds. asdmmgmon  dogowgdom  dmbogmebgan
93 bogeo0sbmdol 1,14% [(0,1x15%)+ (0,088x21%) + (=0,108 x 12%) + (=0,08 x 8%)].
5Jg05b 25dm3Eobody, b53mgbos s@boG@sgy@o 3O ME R 0.

9L 5@b0F Ao 9o 30MABJE0 230535bMdL 30@3g@o s dgmag Labols
>Jogdol dgdgbsls glodg wo Igmmbyg Lobol oiogdol aogowgol bodyby.
dodoboodg,  gowgo-aoyoegobmeb  @ozogdomgdyamo  Jdgegds  2ob®ols
300390 s dgmag Lobol o300l 3oLl o ©ofggl dgbedyg o dgmmby
Loboli ofgool gy@ll. msgol db@og, gl bodbogl ™3 30Mggero s Jgmey
Lobol o500l dmbogrmbgero dgdmbsganosbmds dgdEodgds, bmeom dglsdy
> dgmmbg Lobols sjioobs go0bOgde.

0639LAMMgdo  aoboa@dmdgh  sligmo  sMdoFOog Ym0 3MOGBIEgdols
QAo gdsl  Lobod o@  doosw(g39b  [mbolfm@mosl. gl bodbsgl, ©mI
Fobolfm@mods  doow{ggs  35Tob, @meglbsi  (5.13), (5.14) s (5.15)

obBmMa gdgdols 0595 3dogme30em g6 ge bgdoldog® 300G B0 ls 946906
byeomgobo  dmbogrmebgamo  dgdmbogerosbmds.  5dobmsb  ©odm 3o gdegengds
‘dgambogenosbmdsls s da®Mdbmdgermdsl dm@ols odbgds F@xgog0:

r=A1,+A4b, +b, (5.16)

0lggg OAMAOE gobBmagds (5.7) gob@mangds (5.16) (O gogos, doa@sd
aoohbos bado (33emoo Fiabn 5 biz.

aobbognygen  dosgomomdo  gom-gomo  Fmbsl{mdymo  dgomebbdgdss
A =82,=4 w5 A4 ==2. 35906 gol§@00J060l asbBmmgds F9dwgnbo0@o
0J6gdo:

[, =8+ 4b,, - 2b, (5.17)

‘dgogaom mnb aoblobognggem sj@ost aoohbosm ‘d9d© g0
dobogomebgero dgdmbsgerosbmbols mblfm@yeao 3bodgbgermdgdo:

=8+(4x0,9)—-(2x2)="7,6%:;

=8+ (4x3)—(2x15)=17,0%;

=8+ (4x1,8)—(2x0,7) =13,8%;

r,h=8+(4x2)-(2x3,2) =9,6%.

300390 s dgmag odizool dmbosgmebgemo dgdmbogmosbmds ©og3o

Ny ||

o

15 wo  21%-9wg, d5Tob @m@s dgbedyg s Fgmmbg odiEool Jmbsgmebgao
‘dgdmbogerosbmds goobodps 12 s 8%-dwg dgbodsdobop. dofmegdols ©o
dJombmgbol (33@oggded, @mdgeoi aodmofgos s@bdoG@ogyge 3m@BBge do
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0639LB0Mgdsd  dogg0943obs Jmbsgmebgeno dgdmbsgarosbmdols bogo®osygwggo

d0doM0 Y 969600 (33e00e gd5dy.

@5dpgbosi, A4 >0, aobdmegds  (5.7)wob  gom-ghm  Ygogal
Foddmoagbl ol, @md 30639 BoJ@m@d by dgBo Ia@dbmdgermdol dJmby
o>jaosl o3l dgBo dmbosgrmebgero  dgdmbogerosbmds, ey ®mGogg ojaost

dgmeg B5JBmOby gOmbsodo IJa@dbmdgamds 5fgm. dop@ed Gowyob 12< 0,
sdpgbo  dgm@g  goJdmedobopdo  dgdo  Ia@dbmdgermdol  sjiosl  gdbgds
bogengdo dmbogrmebgero  dgdmlsganosbmds, gomg dgmeg ojiosl dgm@yg
3oJBm@obowdo  bogangdo  da@dbmdgamdbom, 0d  Jo@mdom, GMI  MmA0gYg
o>Josl o3l gOmbso®o dg@dbmdgemds 30Mggeo BoJBm@ol dos@m. dog@sd
30Mggero s  dgMeg  FoBmagdol  dododo  m@o  sj3ool  Lbgowsbbgs
da@dbmdgamdol wamb gl gx39]@o dgodamgds gOmMabodgbgamgsbo o® oymb.
dogogoms,  dg-4  Lobol  of3ogol  ogm  bogargdo  dmbsgrmebgeno
dgdmbogamosbmds, godyg dg-3 Lobol o]30gdl, doybgoogs o0dols, @md
@039 domaobol  da@dbmdgamds  dowogmos. gl odom  soblbgds @™,
3003900 GoJBm@obswdo gR®m dswoemo dyMmdbmdgermds (D =2,0 > bs; =
L8 o  ogm  Logds@olo  dgmeg o Bmemsb  dg@dbmdgemdols
2oLo{mbsl{m@ gdasw (bay = 3,2 > bs, = 0,7).

532. golfo®3mJdbols gx39]@0

APT g35l{5®3mJdbol g@mas]@mdosbo gob@mangdols asbbmyswgds (5.7)
0OG5JBHmO0s60 Lodsioobsmgols Gmygano 5@ s@ol. Gmgm@ i (ob ofoi 4,
9A0L3m gobs33900lL Gmeros, 0do@md GMI YOolgem o5@ogl @ goshbos s@(3
gJOmo  goJBm@ols Jododm dy@dbmdgemmds, Goi3 bodbogl b s biz-ols
by mob Fm@mdbsl. o]gsb 2sdmdobs@gmdl, @md A =r,, >do@md (5.16)
3obRmangds dgodergds BOM bempswo Lobom gosgfgdmm:

=r + ﬂ’lbil + ﬂzbiz (5.18)

(dogoomTo gob@mengds (5.16)-do 1, =8%).

gbeos  asbgobogmm 3o ©0390LogoEodgdgmo  3m®GBgEo,
Omdgeolsi goshbos gamol Fmao dy@dbmdgemdbs 3oMgger RoBmabyg s
byyanmgobo — dgm@gby. sbgm 3mOFR el gfmwegds (dobps go@m@ygemo
300G BJ0, @5dEgbows: (1) ol goshbos gomol @Gmero Jg@dbmdgermds
JOMSPIO00 BoJBm@olodo; (2) ogo o6 s@ol da@Mdbmdosdg Lbgs oG G gom
35JB™mAbg; (3) aoohbos byyamgsbo s@ogsJBm@gmo @olgo. bmgom, b =1 ©s
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b,=0. gobdmagds (5.18)-ob godmdobo@mgmdl, @md o3 3R ol
deobogomebgenro ‘dgdmbsgemosbmods dgodengds dgdogabsods hoofgdml:

R=r+( -r)b,+4,b, (5.19)

dopomomTo  gobBmagds (5.16)-Lmgols O, =T, =4. gl 60dbogl, GmI

0, =12 @53pgbowsi i = 8. Lbgs Lodyggdom, me 3o 3m@GRgel goohbos

gOnoll  Aoao  daOdbmdgermdbds  bogodoymggo  Lod@gfggerm  [o@dmgdols
©Ombol  dododo  (30Mg9eo  RoBm@o) s  byegrmgsbo  da@dbmdbdgermds
bogo®oyggo 0bgmsiool mbol dododon (Igmedg RodBmdo), 3d5Tob  dolbs
97690 dmbogmpbgamo Fgdmbogmosbmds 12%, @oi 4%-0m dg@os gowoy
@obgol go®Mgdg 8%-05bo 2obszg9mo.

> dm@mbl, gobgobogrmon 30Mgg9mo  FoJ@m@obopdo byanmgsbo s
d9m®g RodBm@oboswdo ghmols Gmero da@dbmdgamdbols djmbyg 3mAERgero.
obg, b, =0 (o b, =1. 3ob@MEgds  (5.18)-ob  25dmIobo@gmdl, @md o3
3003390l dmbogmebgero dgdmbogmosbmds, @mdgaoi s@bodbyemos 4,
Aomos Iy + 4,. 580dmd 6, =T, = 4,, bomo aobdmmagds (5.19) godangds
obg aosnfgamls:

r=r+(,—r, )bn +(0, — rfz)biz (520)

(5.16) gob@magdols dspomomnTo 0, =T = =2 gl 60Tbogl, Gmd 5, =6,
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2obdogenmdsdo gobamgwgds bemdobsanls. Lodmemmo 3M9dos 5b wolgmb@o
dogosbo JHgdosh oxgs®gols mgl.
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393mb9Y@0 aoobegdo dgoagbl ymggmfaoyg@sw 60$-U, bomenm dodwobsty
Lodobdm 396 Lo ‘dgoagbls 883,31%-1, 53 dogmomgdls 9%-056
dgdmbogaosbmdoby.  gohmo  Faooll dgdpgy 03 30Omdom, @md  dolo
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g mgm@gds  Lbgobsod@sw oLy dgodergds hodmgogos@modmm: ey @
momogoosl  odgl  g@mbso®o  393mby@o  aobsgggmo,  bemdobsgno s
‘dgdmbogaosbmds, 35dob ol @mdgol dOybgol boby@dmogmds  dmgags
2350940o@gods  bogangdo  oligmbBom  ob  3@gdoom.  aobgobogrmo  m@o
Mo@0a5(300, gOmo 5 Farosbo b@9bgol gowom, bmenm dgmeg 4 (evosbo.
M®oggl 5Jab 1000$—0l bmdobsgno, 60$--00b0 J93mby@o gopsbogdo ws 9%-
0560 dgdmbogenosbmds. 83 Lo@ys3osdo 03 mdmoasigost, Gmdgols daybgols
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adoobegool  3Jmbg  ygom  Logsgrem  0blB@ydgb@o, @mIgambgosi o6 bpgds gobosbo  Jomsmmgdols
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Mo@0a5(30900L  osbogrobols @AM dbodgbgarmgsbos o3 mgoligdgdols
253909, M5d©gbows(3 obobo Lo gdome dbodgbganmgsbbo 5M05b
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FgRoLgdsdo  sdmbbgJogmmdols  (convexity) ULobgaom (3bmdogr  (36gdsLmsb.
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dgdmbogamosbmds  0bOgds  ob  gigds.  mgm@gds 1ol dgbodsdobow
md@oasi300l  dgdmbogeosbmdsl  ©o  39@ll YOm0 gOndgd@bgdyeno
©5dMoEgdmgds  ofgm. dopa®sd  mgm@gds 4-om gl ©@odmoEgdyemgds
oMo ®mg0gos.  mdeogsiool  3g@lol  bOol  Lowowg 9a3dm  dgBopss
odmgogdygmo  dgdmbsgerosbmdbols  dgbodsdol  dgdEodgdsbomeb, gopdy
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23o0bAEgds ob dgdEoMEgds gOMoEs003g bowooon (dsgogomsw  1%-om).
‘dgdmbogerosbmdgdols sbogno 360dgbgenmdgdo o3wbodbmo Yy -om oy -om,
boeom 39@lgdol dgbodsdobo dbodgbgermdgdo P~ ©oP -om.

o3 bobo@ol dglfogerom ‘dgodangds dmgobpobmm dgdogao ©s3300390s.
3oMggero:  ‘dgdmbogaosbmbols y'—dog  gobdps  39@lols P —doyg
©5395bmsbss  s3o3doMgdgmo,  bmeom  dobo  dgdgo@gds  y -dog
©5353d0Mgdgmos 39®@Lol P'- g aob@esbmsb. gl dgglodsdgds mgm@gds
I-b (g0. + o — Loddmeomgdo dgod@ybgdbyeo @ogomss ©s3ogdoMgdyaeno,
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d9®0s gowmg ©o3gdol ooy (pp), gl dggbodsdgds mgmedgds 4-L.
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bob. 6.2 Mmdgoas300L 5dmbbgJognmds

bobo@byg @Yo, GmIganoi 230h3969dL mderogsiools 3g®@Lls s dols
dgdmbogmosbmdols  dm@ol  3ogdodl, odmbbgJogr  dOYol  [oddmowagbl.
Sdo@md  olgm  ©sdM3ogdymgdsls  bdodse  sdmbbgJogrmdsls  yFmwgdgb.
0gdze gl aodmgopgdaagds  LOYegds  g3zgms  LESbs®Ggmo  Godol
mdgogsioobsmgol, 9bws dggbodbmm, GmA3 Lbgowslbgs mdanoysioolsmgols
LodOygeols (5dmbbgjogomdbol) bodolbo gOmbso®o os@ss. sdol godEs ogyo
©05dM 30 dgEos  393mbyg® 2o0obgdby, mdamopsiool dO9bgol gowols s
dol dodobo®yg Lodosb®m 3@ LDby.

64 ©yxOS30
Ey@s30s  (duration) >@0ls MO0 5(3090m5b 05353doM gdeo
aoobogdol ,,bodygoemem  Lod(ogol bmds. 9gxdm bybEoe gL dgodangds
23obolobwgaml  OmamOE  o®bgboa  goobpgdol  AMOL  owamdsdoy
350960l Lodygomm dgfmbogno. asbgoboermo mdmoysizos gmggerfaoy®o
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80$-0060 393mbycdo aosbwgdom, 3 Feosbo woxs®gol goswom s 1000$—o0ls
bmdobogom. ®s5dgbosi dobo  Jodwobs®g  Losdosbdm  3y@Llo 950,250l
AME0s5, 5dEgbso oxgsmgzol dmenml dolo dgdmbsgmosbmds 10%-ols Gemanos.
Aoy gb®oa 6.1-Fos bohggbgdo o3 mdaogsiool @ydsios 2,78 Faools
Ameos. gl bowowpg d9dogabso@spss  dJomgdygeo. mommgyeo  gopsbools
oygoboao  @oMmgdygmgds  2od@Mogmgdygmos 0d @AM, G AOmIog gL
aoobos 9bos Jmbegl, dgdegy yggers dowgdygeo 3dbo'dgbgermds K od@gds
> xodo (2639,17$) ogmegs mdoasiEool Lodsb®m 39@lhbyg (950,259).

64.1 go®dygms

g@sizool (D)  aodmbomgmgaro gm@dgas  3mbgdg@gms sy
2odM0Ygy@gos:

iPV(Ct)xt
t=1

D:T, (6.1)

oo PV(C)owbodbogl  aowobpgdols  woygoboan  @o@gdyangdsls,
Omdggdoi  dowgdymo  odbgds @mol  t dmdgb@do  (woygobogro
©0MgoYmgds  aodmomgergds  @olbimb@o®mgdols  asbszggmol  d9dggmdom,
OMdgEoE Momoas300l oxgs®gol dmenml dgdmlisgamosbmdols Gmanos); B
o>mbodbogl  d0dwobodyg  Lodosbdm  3u@dbl; T— mdamopsiEool ©ogs®gsdoy
goasbs.

Go@™J ‘dgodengds OYAS(30 2obolobrg@mls OIOPNUTCTE!
»00E025(3090m5b  ©5353doMgd o aswobegboll  bogowol  Lodyogom
LodFoxg“? gl @bowo bpgds, 0y g39Lbdol, A3 Mboeoysi00l dodwobsdy
Lodob@m  39@OLo B Goos, aoobgdol  @oygsbogr  mo@dgdymgdoms
PV(C,) xodols, oox3o@gol dodo®o dgdmbsgerosbmdols Gmero ©olgmb@o®dgdols

3ob5339m0l AOML:
P, =Y PV(C,). (62)

5323550, 53000 aodmmgeols 93303580 9bB @ bgobl
Vo@dmopagbl (6.1) gob@mergdol @odpgbowdg Lbgs 3m®dom hoffg@e:

D- z{PV(G J, } (63)
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©9A5300L 35dmmngms

3b®ogro 6.1

aosbrols | gosbrols aosbrols aosbrols
dowgdsdeyg | mobbo 5ggobol gobogggmo poggobogoo ©oggobogmo
ROM | (Rom@.) ©0Mgdgmgds | ©0GYdmgd0
(ema.) L 65d@sgeo
EHmDbY
1 80 0,9091 71,73 72,73
2 80 0,8264 66,12 132,23
3 1 080 0,7513 811,40 243421
950,25 2639,17$
OO S(300= 29653;)9’2157 =2,78 {ge00
0530056 0M0MMJEO0 aopobols oygobogno

©0M g0y gos PV (C,) odmolobgds  Omam@ i Ladsb@m  39alol  godg399eoo

Foano B, dgdwgy gl Foergdo d@ogeegds aoobol wowymdsdog @®mols
‘dglododol 3g@omeols Lowowgby. dmaml, dJowgdgao Dgogagdo 03006905
> Lbodm@mm xsddo doowgds ©¥YOS30.

gboogn 6.1-do dmyggobogn Jsps@omTo Lowowyg 0,07653 (72,73$/950,25%) —
9L @d@ogsizool Ladsb®m 39@Lobo ol bofogros, GmIgeoi gOmo [arols
‘dgdga 9bo> Jowgdyemo.  Sbogrma0yg@o boowg  0,06958
(66,12$/950,258) dowgdyemo gbes ogml 2 Yanol dgdpgy o Lowowg 0,85388
(811,40$/950,25%) ULsdo  Ferol @olidygegdol dgdwpgy. dggb0dbme  @md oI

0g4mls

Voangdol  «xodo  g@mol  Gowos, @53 domo  [mbgdoe  aodmygbgdols
Lo'dygoggdol  agodanrgsgl  dgfmbogro  Lodygogrml  godmmgmols  o@mL.
5333500, @Md  godmmgomm  Moo0as30900L  dobgogom  gowsbrgdols

‘dglmboaro  Lodygoamm, mommgygao [mbs 9bws aogsddogemmm  dm3gdygero
aoobool  oEamdsdeg  @®mol  dglsdsdol  dmbogggmbg s dgdogy
Jomgdyeo boddsgano dggz®odmm: (1x0,07653) + (2x0,06958) + (3x0,85388) =
2,78 {ge0o0

‘d9360dbmm, @M ¥z930ber mdmogsiosl ozl T-U Femao ©y@s30s,
@5dgbgosi dobmob Ibm@mme  gOmo doobEss ©S353d0MgoYeo. Moy sb
sbgmo mdenopsiogdolbomgol P=PV(C,), odpgbgl (6.3) aobGmengds doomgdls
Lobgl:

D= V€ 1 _

0

IxT =T
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Y3980 393mby®o mogogsiobsmgols OYAS(300 4mggeomgols
©5%5M35dg ool  Omol T 3gMomebg  bogamgdo  odbgds. gl sSbggy

3odd0bo®gmdls (6.3) 2ob@ME9o00sb. 509653 doglbodsgny@o
d60dgbgeomds, @mdmols dowgdsz dgydeno t—=b T-UL Fmaos, Mommgyeo t
dOogegds PV(C,)/ P, {mbobyg, sdwgbo D ybws ogmlb T-bg bogangdo.

642 mdemogoiool 3g@Lol 3geomgdslmsb jogdodo
0gmagds  5-ob  gOm-ghmo  dgogao  dEamds®gmdl  0dsdo,  @®3
9JOMbs0M0o  ogo®Mgol gowol dog@sd Lbgowslbgs 393mby®o  aowobogdols
djmbg  mdamoasi30gol  dgydemosm  Lbgoolbgs  @gsog@gds dmboobmb
bod®M396@™ obd339mo0bs 9JOM0S0059 (338000 gb5by, 9-0. od

Mo@025(30900L 39ALgoo Lad@mEgb@m aobsiggmol dm3gdye (33eoegdsby
‘dgodangds  Lbgoolbbgobso@sw  dgoigogml. dog®sd gombso®o  ©y@sEools

dJmbg  mdmogsiogdo  dbgoglbo  @gogo®gdgh.  5dpgoMoE,  ™mogoysi300l
bod@m3gbdm  3g®@bol  gmogogds  dol  P@ESE0slmsb  ©sdm owgdygamos
‘dgdga0 Ro®dIgeon:

Jofiliol goaoegls & =D X HMoxgBpmene gacognba (6.45)
%G — o) {1 + mBerogagool Bglmlisggroulinds)
Lbosi = boddbmenem  s@bodbogl  dosbgrmgdon  Goermdsl. 9L

QoOdges  a30hggbgdl, M3 @m@Es  gOmbso®o  y®s3ool  dJmby  m@o
Md@0a5i300L  dgdmbogmosbmds gOmoEs0dsgg 3MM3gbG0m 033e0gds, d5dob
o3 mder0530900L  39®Lgdo  woshbamgdomn  gOmosndsgg  3GOMEG39bE0m
03320 gds. (64s) Bmermds dgodengds hoofgaml dgdogao Loboom:

AP, _D(ﬂJ : (6:43)

P 1+y

oo AP mogmogsiool  3g@lol  (3geoggdsl os@bo'dbogl, P— dolo
LoFygobo gy@ll, Ay - mdaopsiEool ogs@gol dods®o dgdmbagerosbmdols
(3300 gools, y- oxgo®@gol dodo®m Lofyol dgdmlsganosbmosls.

dogoeomols Lobom aobgobogrmm Mo@0a5305,  OMIgEo3 >d
Amobngol 8%-05bo dgdmbogemosbmdolsls 1000$—s0 0gogds. 03 3o@Mmdom,
Amd  Mdogs300l EY@sE0s  dgopagbl 10 Fgaol, @sdpgbo  dgogergds
dobo  ggolbo  Fgdmbogenrosbmdols  9%-dwg gobO@obLslL?  (646) Fm@mdol
2o3dmygbgdom, dog00gom Ay =9%-8%=1%=0,01, >Jgr0ob
Ay /(1+y) = 0,01/1,08 = 0,00926 = 0,926% ©> — D[Ay /(1 + )] = —10(0,926%) = —9.26% , §.0. 1%-
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y dgdmbogaosbmdom. dg3bodbemm, @md  [oOgg  [Fo@dmopagbls IO Yools
a®ox050L  Ibgdl  (9dFoado,  @Omdgmoi  Jodpobsdg  gy@OLL s
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09 Mo@oy5i300L dgdmbogaosbmds y'—3wg ao0b®gds, d5Tdob 39@Lo
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dodob 39@lo go0b®gds P —dwg. dopa®sd (646) aobBmergdols dgbodsdolow
dggnolgoygemo 396Lgdo o0dbgds dgbsdsdobo Pjs Py. bodg 0dsdos, Gemd
OOaMO3 SOy 500bodbs gl Gmermds  byLHL o@  [o@dmopygbl. gl
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3o gdoby (Mxgogo ©@odmyopgdyero (@o53 boboRbg (@0l Lobomos
Foddmwagbogro). s3mbbgJogrmdols godm o35l dogysgo®o  emIogmdsdoy.
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aoogbogammdol  ob  mdanoasiogdols  asdm{ggzol  @obgmeb, d@sgermdom
SM835Mo@ gey@  [obo33e09dgdmob  5®M33m@0bmbRomy@  dgdmbogmobmdols
JOdo, 3mOFBJ@ol  dgoomodgdygm  AglEOYJAgaobsgosbmsb s
‘dgbodgrm 3m®FRgergool Bodmm bs 3@ gdmsb.

7. Mb0p530900L oBoyg@o dodmgs dmoEogl gobosbo  Jomogrwgdols
dg@bggel, ©@OMmomo  m3g@siool  dgdhggol  (0dslmsb  s®ol  IEEgermds
Lod@m3gb@m aobsogggmol Logdmm gmomgdol Ggbgbiool asdmbmdols)
ob gomol s dgm@ol 3mddobo®gdsls.

8. do@mgol oJBoy®  LEH®sGIp0ol  d0gzymgbgds  dm@obmb@oamydo
sbognobo, mdmogsogdol  goiges  (bgmdo), 3doMmdomo  0dygboboizos s
‘dgdmbogeosbmdols dOy0bg msdsdo.

Logmb@®mam 3ombggdo:

L. @s@mdos  393mbyg®o  mdaoasizool  ydsEos  dobo  @ogsMgsdoy
OAMmbg gmggmmgol YR@™ b e gbdo?

2. Amam@  bgdmJdgogdsl sbpgbl 3mOER ol Foerby ao(399e0
Mo@05(30900L s LgMM0Rgogs@gbol ©YMS305bg AoV gye bodxgdbg dsmo
3o00%g @oxs®mgols Igloda gdamds?

3. ®mam@0 0bgds 2oblbgoggds goedog @oxkgs®gol yu@siosls @
20933900l @AM oy gbogr gosdo oRsMmzol WPMSEoSl dm@ols?

4. o>bligboom 0d9bobsigos OoF™I odenggl 0bgglEM@L  Lodygsggdsls
o™(dybgdyamo  oymlb, @md ol dgdangdl  dol  dogd  s@gdyeno
gomgdaagdols dJomomgdyan gowsdo dgldyen gdsls?

5. @5 930053 9bmds s bogero  5dgl Gobobly®o  bsgowgdols
‘dgomobbdgdon Yo Ybggmymazgom Jmbommebyam aoobogdl y@sE0slmsb
‘dgmobbdgdobmsb dgoomgdom?

6. NGO ‘dglodan gdgao ‘dgdmbogaosbmdols doOygools
SM30Momgag@ds  [obo3gargdgdds od@gmangds  dgyddbob  0bggLEm@L
0d9bobo@gdbyao 3m@FBgeol dgJdbolsls?
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nsgo 7

hggnergddogo sj3zogdol dgxnslgds

30boblyg@o Sbogroboli gOm-9Am Jobobl [o@dmopagbls s@SLosmsbswm
dggnobgdygmo  gobosbo  Jomoengdols  aodmgegbs.  ybsdgb@ e y@do
sbsgnobo  dgodangds  godmygbgdyeo ogml @mam® 3 Sbgmo  Jomsgrgdols
dmdgdbolowdo  gOm-gomo  doamds. gl doamds  Lodyomgdsl  odanggls
Sbogo@ogmbl  dgogzobml  olgmo  Lowowggdo, Gmam@oEss  go®dgdols
Lbodmdsgene  dgdmbogangdo s ©ogogbogdo. 0y gl dggnolgdbgdo dogosb
aoblbgogwgdosb  Lbgs  sbogro@ogmlgdolls  dog®  dowgdygao  Lodygogom
dggoligogdobogeb, 35Tob  Logos@oyome  obobo  9x36m  bybios, g.0. gb
60dbogl, Gm3  Iggergzo®@ol  SbOom,  s@dmhgbogros  s@EsLsmsbsomE
dggnobgdygmo  Jomsamwgdo. g slggg >@Lgdmdl 0dsdo @I ybgds, @mI
dJobegds Jomsmols LodsbOm 39@Lol jm@gddodgds o3 dgos®gdon bylGo
dggnolgool  dgbodsdobow, 35Tob o3  gobosbo  Jowogwom  ®m3gdo30s
9b®9bggergmxal wsds@gdom dgdmbogeosbmdbsl. ‘dgbsdodolbaw sbogo@ozmbo
0930d9beoiosl  dobzgdl o6 ogomb  ob  gogomb od  Lobol  gobiosbo
Jowogmo 3@ Lol  Jmbogmebgamols  3gmoggdols  dJodo@m e gdoby
©5dM 3o gdgmgdom.  dgdmbogerols  3o30@omobsiool  abom  Iggslgdoby
©05939dbgdymo  ©ogogbogdols ©obgmb@o®dgdom dm@geo bdo@sw
25d0M04gbgos sbo@o@ogmlbgdol dog®, OEamA 3 s@sLsmsbsme dggnslgdoyeo
5J(30gdolL  asdmgegbols Lodygoagds. 53 mogdo gobbognygeos wogowgbools
©obgmb®Go®goom dmgmgdo ©s domo  gogdo®o ,,35L0-dgdmbogaosbmbols
QoOOMOsbY ©oxxydbgdya Mg gdmsb.

09 mdeoasi3ool dgdmbogmosbmds y —dpg a50b®gds, 35Tob 3@ Lo
©059399> P —dwg. o 3oGojom, oy dgdmbogamosbmds wsofg3l  y —3dwy,
dodob 39@lo go0b®gds P —dwg. dopa®od (640) aobFmargdols dgbodsdolow
dggnobgoyemo 396Lgdo 0dbgds dgbsdsdobo Pys Py. boddg 0dsdos, Gmd
OOMO3 SOy 500bodbs gl Gmermds  byLEL 0@ [o@mImowygbl. gl
9bylEmds 0domss aodm§ggyeo, @™ mdmoysiool 3g@lbol Loddmizgb@m
(3o gds [o@dmwagbogmos Amam@ 3 ©ydsiool FOgogo gubjios. sfgwsb
3odmdpobadyg  (644) Fmermds  sbogn  3@LL  agodenggl, ®mdgeoi  olbge
smgeomo,  @Gmd  gyalbol 3gmoggds  bpgds  dgdmbogerosbmdols
(3o gdoby [Ogogo ©osdmzogdyemo (Mo bobos@bg FOxgol Lobomss
Foddmwagbogro). 53mbbgJogrmdols godm  odsl dogysgo®om  emdogmdsdy.
(dogogomdo  (30mdogmdgdbols bmdgdo Fmaos (P -Py)-olb ©s (P"-Pg)-ol
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‘dglododolbag.) 5d3 3550, M5d©gbows(3 bogds ‘dgdmbogaosbmdols
Ggoggdsls o gg@bol  3geoangdsl  dm@ol odm oegdygen gds
sdmbbgJoemo o s@> [®x0g0, (6.40) 2obBmagdol godmygbgds doygo94gebls
oEsdmgdgmo  3g@bol  [o®dmTmdsbmsb, @mdgaoi mdmogsiogdol  ob
dmdoBgdya  ob  oEsdmgdyen  dgdmbogamosbmdgdol dgglodsdgds. dop®sd
‘dgdmbogeosbmdbgdols  Logdome  d3odg  (33eroergdgbolomgols  (30mdogngds
Lbogdome  dzodgs o (64d) aobBmengds  Loglgdom  dobowgd  dgogagdl
335de0g3l. bob. 6.3-0l dobgwgom dgodangds dg3bodbemm, GmI (3mdoengdols
booyg doo  9xu@®m  bogangdos, @53 YRGM  J3go@gs  dgdmbagerosbmdols
3o gools  Lopowg. (bobs@bg gl 0dols Igglodsdgds, ®md dobenmgdoyan
FOggls o 03mbbgJogomdsl dm@ols dsbdogno m@@obsGms wg@dols dodos@m
y—mob  dgoo®gdoon  dEaodegds  dgdmbsgaosbmdol  (33e0oegbols  Lowowols
‘d9d3009dsbmsb gomag.)

7.1398mboganols godo@smmobsiEool dgmmeo

>OLgdMdL NON NGRSO ‘dggolgogeo Jomogngdols
aodmgangbolbomgol B9besdgb@g@o sboa@obol godmygbgdol d@sgsgmo  abe.
domo bofoamo 300©5300 5b 53300300 o353 d0Mgdygaos 0d dgmmEmsb,
@3geobsi gambagmols godo@smobsizools Igmmels (capitalization of income
method of valuation) 4{m©gdgb. gl dgmmEo goGsymdl, M3 49dds@oBo ob
‘dobogobo 5@Lgdbyeo bgdolbdogdo god3o@ogol @oMmgdygamgds gaydbgds od
0bobliy® bogol, MmIol Jowgdoboi goMoyomdls 0bggl@m®o dmdsgsgndo
o3 3o30@omols oyxgmgdol dgogyoe. Msdogbgosi gl bogowo dmdsgsandos
dobsgnmbgeno, sdpgbow dobo Logogols 3009JB0Mgds bogds
©olgmbBoMgdols gobsgggmols (discount rate) dgdggmdom odolomgol @md
aomogeoliobgdymo  oyml  o@odo®BMm  @OMmolL  aobdogermdsdo  gyeols
©0M g0y gdols 3o gds, s@sdg @olgol FoJBmdogs.

s go@ygems (V) 3odo@omols  bodgogmo  modgdyegds  Goeos
dolsgnemebgano ‘dgdmbygermdgdols S 2o05bogdols oygobogno
00M g0y gd9dol xodols:

V = G -+ €, ~+ C SH..= wi, (7.1)

1+k)'  (1+k)? (1+k) (14 k)'
oo Coowbodbogl  dmbosgrmebgero  dgdmbigamdsls ob  go@sbpsls,

OMdgE003 ©o3o3doMgdygmos @Amol t dmdgbddo dJmgdygen godo@ogmab; K
- oligmb@omgdol  dgdsdolo  gobsgggmos  dmzgdgeo  boGobbols  @obgols
0bobly®o  bogowgdolbomgol. 53 Fm@mdsdo olgmb@o®mgdol aobsiggomo

173



bogyerolbdggos Iygwdogo AOmol dmger dobdognby. @odpgbo@si xodby
0 60dobo  5@bodbogl YLobOY@Msl, dmeosbo dmbogrmebgeo gobsbliy®o
bogowo, o ggogeo 9‘dgo@ e 0639LG0Mgd0L dmdgbRowsb
9LobOg@mbdsdy, V 20blobmg@olsls ol gmb@o®mgbdbyeno 0690
9JON0©S02039 25b5339m00m.

7.1.1 {30bps ©oggoboamo @omdgdyemgds
dmbgabgdgenmdobomgol hogmgaom, G®m3 Mmool dodwobs®g dmdgb@o
domgdaaos bymol Gmerse, go. t=0. 0y Robsbly®o sJ@ogdols dgdgbsby
ba®xgoo @m0l t=03dmdgbRdo  Dgopagbls  P-U, ds5dob  dolo Fdobgs
Eoyggobogmo  moMgdyangds (net present value, NPV) @manos 3ol bodwgogn
oM gdygemgdols s dgdgboby gofgyee bodxgdl dm@ol Lbgomdol:
. C
NPV =V —P = I 2
{g(Hk)‘} (72)
NPV -l godmmgeos, @Gmam®a o o®ol bobggbgdo 3M0bz03do gdmbgggs

NPV - a0dmmgasl bodoygx gdm ©o30bobsligdol aosygg®oemgdols dowgdols
MU, G®d@ols ‘dglobgo 393305 s g@oeno 30boblgdols
Lobgenddmgobgermgddo.  Lodoyxgdm  ©@ox0bsblgbol  gowsfyzgdomgdol
dowgds  ayeolbdmdl  jombgobg 3olgbol  aoi3gdsl, @odOL oy oGS
Jogdgmo  3OmgJpol dowgds  (Fspomoms,  @odlL 3o sbogo
deo{ymdogomdbgdols 40©3o). 2o ggg@oegools dowgdolisls d0ogo®
dmJdgegosl Fo®dmowagbl 3@mg]Bol NPV -I aoblobrmg®s. Loobggb@oiom
30mgJpo dobowgdos, my dob ogdomo NPV goshbos ©s doygmgdgeo, oy
NPV  9009gmgzomos.  do®@ogo  30mgddobomgol, Gmdgemoi  go®oyomols
Lobb@gools obgos hHopgdsl (@mols byegrmgsb dmdgbddo) ©o dmdsgsgndo
dolbsgrmebgenr  dgdmbyanmdgdl, ©owgbomo NPV 60odbogl, @md  ygggams
dolbsgrmebgeno  dgdmbygammdgdol  ©oygsbogno  360dgbgermds  50gds@gds
0639bGH0Mgdobg  bodxgdl. s  3oMoJom, godymxzgomo NPV 60dbogl, @md
yggeos  dobogmmebgao  dgdmlygamdgdol  oygsbogno  3bo'dgbgeomds
0639LB0M g0l bodxgdbg bogargdos.

03039 ‘dgodergds  omggols NPV -L  dgbobgd, @m@s  Loyds®o  dowols
Qobsblyy®o oJBoggdol dgdgbobyg (Jogomoms oizogdol), s s@s dbmenm
do@gMosg@ oLy mdoby (QIQPYUICTTEIN dogo@om o sbogoo
deoymoo@mmdgdo). gobsblydo oJBogo aoboboangds @mym@ i 3mboGoyco
(Omgem@3 dobowgdo) s Yfmgdgh sOsbomsbsme dgguslgdyel, gy dobo

NPV >0. 3o®odom, ojpogo gobobogrgds @maym@i  bggodoyg®o (Gmyma
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dJogmgdgao) o 9imegdgh aooxgslgdbyal, mygNPV <0. (72) @Gemermdowsb
20d03d@0bos®gmol, Mmd gobsbly®o oJBogo s@sbomsbopmss dgxsbgdyano,
ny V>P:

= C

L_>p .

§(1+k)‘ > (7.3)

3000Jom, 5JB0g0 yoenslgdymos, my V <P:

0 Ct

tzl(l-i'k)t

<P (74)

7.12. Ygdmbogemosbmdols dogs gobsizggmo

bodoygx gBH™ ©og0bsblgdol gos(yggdoeegdbols dowgdol Lbgs bg@bo,
OMdgeno(3 NPV -ols aodmygbgdols Sbogrma0y@os, 05353 d0@gdyos
Lo0bggbBoEom 30mgdBol gdmlsogemosbmdols dogs gobsgggmols (internal rate
of return, IRR) godmmgmsbmsb. IRR -0l dgdmbgggedo (72) FmemdsTo
NPV bganols  @dmao  bpgds,  bmeom ©obgmb@omgdols  3mgx03096@0
aobobogngds  @OMAMOGE  (33eowo, OMIgeroi  Ybes  gobolsobwgdml.  Lbgo
Lo®ygggoom, dmEgdygeo  30mgddol IRR - gL s@ol  wolgmbBomgdols
398030960 OmImol  OMbLsi NPV bygools  Gomeros. s gd@gaam gl
©050943gobgods dgdgao 2obGmagdols 5dmblibodwy:

=,
0= 2y P, (7.5)
Lowoi ko - dgdmbogeosbmdols dogs gobsiggmos.

(7.5) Bo@mds dgodangds dgdwgabso@o hoofg®ml:
P= 3 . .
Z(1+k*)t (7.6)

IRR-0l @@l goesfyzgdoegdol  dowgdol  (gbo  Joamdo®gmdls

Jogdgeo  30mgJdol IRR—ol (Gmdgmoi k'—mss  s@bodbygero) oligmogy
@obgol  @mbol  (Mmdgenoi k—mos  s@bodbyaro)  0bggbEoioolsmgols
dJombmgbogr  dgdmlogmosbmdols  aobsgggmmsb  dgoo®gdsdo.  3Gmgddo
aoboboangds Gmym@ 3 3mboBoygdo, oy k'>k, @5 GMam®aE bgas@oygdo, my
k’<k. olbggg Gmam®E NPV —-ol d9dnbgggedo, gomsfyzgdoegdols domgdols

Tgbo ©odmgowgdygenos 0doby, oy od@oggdbol Gmdgamo Fodo asboboangds:
0bobliyg®o godo@omo my Lbgs do@gdoseydo gobgyermdgdo.
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7.13.hggnemgdMogo 5j3zogdol dgdmbgggs

gb  mogo  gdwgbgds  dgdmboganols  3odoBogobsiool  dgomeols
aodmygbgdsls hgger gd®0go >Jogdols bodwgogno ©0M g0y gbols
oblobmg@Molomgol. @odpgbosi  sdosmygod  Lobol  hggyegddog  ojiosdo
0639LBA0MGosLmsb  ogo3doMgdygamo  Gobsbly®o  Igdmbiyemdgdo gL ol
©003009b©gd0s, @O®dgeol  doomgdsbsi  oj@ool  IB@mbgeo  goMoymLls
dmdogom o, sdpgboe dgaslbgools abobsig obggg 9fmegdgh  ogoogbogdols
©oligmbdo®gdol dmpgenls (dividend discount model, DDM). dglodsdobog C—1s
boggmo  20dmoygbgdgbh D=L  @Amol t  39@omedo  dmlbsermebyeno
aoobogdols > bobodbogow. O®3ge0(3 de(3999e o>osbmobss
5353 d0Mgd o, sdob dgegaoe (7.1) Foermds doowgdl dgdogy Lobgl:

- b . Db Db, Db (77)
1+k)  A+k)?  (1+k)’ = (1+k)'
amymai3 Tgbo, DDM gs8moyggbgds Gmdgenodg 3md3sbools gomo siools

bodgogro Wo@gdyegdols Asblobwg@olbomgol oo Gomwgbmdbols sjizogdbom
3500296900l @OMLsE 30. 93 @OML bogo@oyggos, MMAI oo JmEyemools
yogs dgodengds  aobbm@z0gmegl 3y@lom, @mdgmoi o3 goOmo  sjiool
Aobol  of@osms  @omEgbmdaby  bod®ogmol  Fmanos. (dogogoms, 1000
>Jaool gobo Gmenos gOmo sjizool gy@lol 1000-bg boddsgerol.) 30y sw,
DDM-do 3d®o@ibggero — gl goo  5J3osbg  dmdsgogndo  dmbogomobgeno
003009bgd0s.

dog®sd  hggyangd@ogo  ojizool bsdwgoemo @slol  aoblabrmg®obomgols
(7.7)  Hmgomdols  2odmygbgdsd  dgodangds  Lodmgaggdo  dgdbsl. 39 dmo,
0dobomgol G353 FHo@mborn  obsGagdeml, 0bgglEm®ds  gbows

3odmobml  yggers  dmdpggbm  ©ogogbo.  @sdwgbowsi  hggge gd®ogo
o>jaool  déybgol  wOm  Iguboyosgos,  osy@oergdgeros  gLolGygenem
aoobegbols bogowol 3MMabmbo@mgds. mydie gl aoeyd@ger  sdm3obo
hobl, bmgogdmo ©sdggdolsl 35l dgodangds goydzesgogm.

gl ©53390>  doMomdEsE 353 T0MgdYeos 030 bogdol  bOwOl
Ggd3msb. gmdgom, @mols t dmdgb@do 9O oJ305bg wogowgboo Gmeros
9O 5j3ooby  wogowgbools oOemoll  t-1  dmdgb@do  bsd@sganols
©003009b©gd0l bOolig, @gd3by:

D,=D,,(1+9,), (7.8)

D53 93303°9bH PG00

D, -D,,
Sty (79)
Dtl
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dogomoms, my A@mol t=2 dmdgb@do gohm ojEosby dmbsgrmwbgeno
©03009600 Gmeos 4$5-0l bogrm Mol t=3 dmdgbddo — 4,20$-0l, d>Tob
(4,20$-4%)/4$=5%.

003009b©gdols ©obgmb@o®gdols aodmygbgdyano dgonmEgdo
aoblbgogwgbdosb ©003009begdols  bOol  Fgd3ol oMoy gdo@sb
2odmdobo®g s dmyg05b9b00m gobgobogrsgm. wogo(ygdm byermgsbo b@ols
dogmol 3do®@ogglo dgdmbgggom.

7.2. bgaomgsbo beol dmpgao

©0g0gbooll  Lodmdoganem  bOol gOm-gOmo  godoygo  0dsdo
damdo®gmdl, Gmd pogogbeol bmds ¢igegmo @hgds. g.o. Fobs Fgaol
9O 5J305%g aosbwogro wogoegbeols Lowowyg sbggg gowsobegds d9dwogy
Voeolbo@ oo .9

D,=D =D,=D, =..=D,.

gL 03 goMogols 003905, MM ogoEgbogdol bOOlL @gdso byeols
Go@os, Godpgbgosi3 oy g,=0, dodob (7.8) Gmegomdbsdo D, =D.,. >do@md
SLgm dmegenl bdodop 9fmwgdgh byemgsbo bowol dmwgenls (zero-growth
model).

7.2.1. {dobps ©sygsbogo mo@gdym gds
09 bgdmm sbodbyer oMoyl gogomgogolifobgdm, (7.7) @mamdols
dooibggerdo D, gbos dgoigoeml Dj-om:
s D
V= ‘. (7.10
= (1+k) (7.10)

@5dgbgosi D, - godlbodgdygamo Goibgos, ol dgodangds as30Gsbom

xodols bodbols po@mgm:

=]
V= D{z (1+k)‘}' (7.11)

t=1

d9d©ga, domsbogmoboli 3g@Lowsb Lol yerm 3§ 3003900l mgolgdols
3odmygbgdom, dogomgdm, Gmd Gm@Es k>0:

z 1 1
; 1K) =% (7.12)

do@em  Ao@mdol gomgoerolobgdom (7.11) FGmermdbdowsb byamgsbo

YOOl dmpgammobomgol dogowgdom dgdogy Rm@Igesls:
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V=", (7.13)
Ko
@5dgbosi3 D, =D, odpgbosw (7.13) Gmermds gowgy dgodangds slg
hoo{ gomls:
v->2o (7.14)
k
S8 OLr0m0

DDM-ols godmygbgdols  dogomomol bobom  ©ogydgem, Gmd  3mddsbos
ZinC 300mdol 0dgnggs gosobosml ©ogogbogdo sjEooby 8 dmdsgsendo
23oblobrg®geo Mol gobdogamdsdo  dmmbmgbogro  dgdmbsgeosbmdols
10%-0560  aobogggmol  @@mL. (7.13) ob (7.14) @Fo@mdol  Lsdygsangdom
godengds ©sgobobmm, G®I 3md3sbools sjzool 3@Lo Fmenos 80$(8$/0,10).
>jgool  65%—0l  Fmero  dodpobstyg  3yOLlol AL (72)  FGoemdowsb
253m3d0boMmgmdl, GmI ghmo osjiooll DDM dgoygbl 158-1 (80$-65%). Lbgo
LoByggdom, Godpgbsesi V =808>P =658, s5]zos 15$-000 s@slomobopmess

‘dg3obgdygero o [oddmoagbl dglyoogols 3obo@odb.

722. Igdcmbogamosbmdol dogs gobszggmo

(7.13)  Geogomds  dgodangds  godmygbgdoyeo ogml  bymmgsbo  beols
©003009b©gd0L dJmbg Jo@omgddo 0bgglGoiogdol IRR-L godmbsmgergansg.
30Mggero, V-I boggmow hoolidggs oiool dodwobsdg golo P, dgm@g, k-U
bozgmo hoolidggs k™. dgogyoe dogomgdm:

P20,

%
Lbbgoboso@oe gl dgodangds obig powsofg@mls:

k*:% . (7.159)
@5dgbo@s3D, =D;:
. D
k' =—1. 1

5 (7.1594)
S8 OL0m0

59 gm@dymol  jmddsbos  ZInC  sEogdol  dododm  aodmygbgdom
dogogdm, M3 k'=12,3%-0l (8$/65%). Msdpgbswsi 3md3sbos Zinc sjiogodo
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0639LB03E0gd0L IRR  s@gdo@dgds sbgmo  Fodol  ojiogdolswdo  dmmbgboan
‘dgdmbogaosbmdols gobsyzggml (12,3%>10%), sdpgboe gl dgmmeo gg0h3969dLs,
Amd 3md3sbos ZiNC-ols 530900 s@Osbomsbsmpss dga3slgdyeo.

7.2.3. 353mygbgds

byermgobo bOols dgmmol aoobo@obgdolisll dgodangds dmggghggbmls,
@md ol Logdome dgboyoygmos. do@mngsi s®sMgogyg@os 0dol godayo,
Omd  3md3sbogdo  gOmbso®  ©ogoegbegdl  gopsobosh @™ol dmgan
dobdognbyg.  0gdzs gl 3Modogs  LOgmosw  sbodygmgdygmos, sOLgdmol
Lo@gsos, Gm@Es sbgmo doamds Lobo®ygderm s5mdmhbgds beendy.

390dmE, byermgsbo bOwolL dgmmwo dgodangds  [o@ds@gdom 0gbsl
aodmygbgdyero dowogmo ba@olbol 3Mogoangao®gdyemo oj3ogdol bsdpgogo
©0Mgoygmgdol  aoblbmg@olomgol.  Loddg  035Tos,  @Om3  ¥dgdgbmds
3003000200 gdwan >J3090by 25050bogds 3o JLbodgdaao bmdols
©003009b©gd0 9O 5Ji3ooloasb  dmggdologeb  sdmyzogdms.  YROM
39003, dowseo bs@olbol 3Mogogogo®gdgmo sJiEoolsgsh dmbsgrmobgemos
@md  gobanmgl  dmdsgogmdoz  ©0g0©09bwgdo Mgy Y@ Yo  Aos0bogds.
@5™MI? 3M030e00200909e 543090l aoshbosm dgbrywsgo d@9bgol gows,
sdo@md  gobgobogmsgm @s  dbmgrmo  3Gogomogo®gdyger 5 Ji3ogol
dob0odydodyg o393l wogogbpgdols  aoobgdols  dghg@gools  dsblio
gobamgl dmdgoa do.

7.3.99w3030 bOEOlL Impgano

DDM-oli  bbgs ULobgbbgomdols  (o®dmowagbls  dmgero, @mdgendocs
bogo®oygggos, M3 39AH0MmEoEsh 39M0omEsdrg ©03009bogdo  go0bOEILS
gONbsoG0  3OM3IMAOG00m, g.o. bOol  gOmbso®o  Ggddom. odo@Gmad  slgm
dnpgel  bobpobsb  39pdogo  bHEoOlL dmeEgenls (constant growth model)

9Fmgdgh. bogodoymggos, @md [obs (erol gohw ojEooby wogowgbogdo
D, 350b®gds  dmigdygeog 3OM3mAOGEoom  olg, @md  dmdsgoen  {geols

dobogrmebgano aoobs ogml Dy(1+9). dmdpggbm (gl dmbogmebgemos,
O3 ©0300gbgdo 03539 g 3OM3MAOGE0000  A50bAEgos  go. D,=D/(1+9).
@odgbowsi D =Dy(1+9), odogbo gl dgdwgpol 9330350 9b6@ YM00:
D, =D,(1+9)*, 569 bmpsws:

D, =D_,(+9), (7.165)
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D, = D, (1+g)". (7.163)

7.3.1.§30bps @oggsbogno @o®gdyemgds
domom gdeyyero goMogeols nobobdo, (7.7) BO@mdsdo 9bw>
D, dgozgoeoml Dy (1+g)' —om:
D,(1+ 9)'
= . 7.17
z (1+k)' (7.17)

t=1
(717)  Heoeemds  Tgodangds  g0g535MBH0gmm.  @5dgbows(s D, -
goJbodgdgao Goibgos, ols dgodangds xodol bodbol godgm gogo@sbmo:
(1+9)
1
{Z (1+Kk)' } 71
‘d9dga, domobogrobol 39@OLowsb glol®yem I(3M039d0L mgolgdols

2o3dmYy9bgdom, dogomgdm, Gmd Gm@Es k>g:

= (1+9)  1+g
;(Hk)t “k_g (7.19)

93565369800l gomgogolfobgdom (7.18) Gmermdowsb dygwdogo beols

dogmobomgols dogomgdm gm@Iygeosls:

3 1+4g
V_Do(k—gj' (7.20)
@5dgbowsi D, =D (1+9), odpgbsw (720) @Fmamds dgodangds sbgs

hoof germ;
Dl
-1, 21
2 (7121)

S8 OL0m0

0dols dogogoms, my Amaym@ dgodengdbs DDM-ols 53 Lobglbgomdols
2odmygbgds, ogydgom, @md jmddsbos Cooper-ds {obs Fgaol oiEooby
assobos  L80$—0ol bmdol ©ogowgbogdo. bosgo®oymggos, Gmd  3md3sbos
Cooper-ols  5§3090bg  ©0g3009bwgdo  gmgge{moyg®op go0bpdgds  5%-om
3obglobmg®geo  Amol  dobdognbg.  dmdsgogro  Fanols  dmbsgomebgeno
©03009b0gd0  dgoagbl  1,89%-L  (1,80$x(1+0,05)). (720) Gmermdon ©s o0d
35059000, MM dgdmlsgaosbmbdols dmmbmgbogno asbszggmo k Gmenos 11%-
ol, dglodengdgemos ©sgobobmm, G®I 3md3sbools ojiool gydLo 31,50$-o0l
Ae@os  [L80$x(1+0,05)/(0,11-0,05)= 1,89$/(0,11-0,05)]. 40$-0l  EGmao sjEool
dodpobsdyg dodwobsdyg 39@Lol OML (72) Gmemdowpsb dogowgdmn, ©mI
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9Om0 o300l dgowagbls  -8,50$-1 (31,50$-40%). o6 Lbgsbsodow: @sdwgbowse,
V =3L508>P =408 oj30o aomoxslgdygemos 8,50$-0m ©o gogogols 3obooos@dls
Vo@mdmowaqbls.

7.32.99dmboger05bmdols dogs 206535900
(720) Fo@mds  dgodergds  godmygbgdbywo  ogml  dyodogo bl
©003009b©gd0L dJmbg Jowomgddo 0bgglGoiogdol IRR-L godmbsmgergansg.
sdobmob V-l boigeow hoolidggs odiool d0dwobodyg goloP, k- bsigensw
hoolidggs k™. dgogyoe dogomgdm:

1+9
P=D . 722
(2] (122
Lbbgoboso@oe gl dgodangds obg aowogfgdmo:
kS = DO(I;Q)+9=%+9.
S8 oLr0m0

>3 gm@Iygaols gmddsbos Cooper-ol sjizogdols dods®om  aodmygbgdom
dJogowgdm, @md k' =9,72%-ols [1,80$x(1+0,05)/40$+0,05)= 1,89%$/40$+0,05].
M5dgbosz 3mddsbos Cooper-ol ojzogddo obgglBoiogdol IRR dmmbgboan
‘dgdmbogaosbmdols 2obo3zggmbg bogangdos (9,72%<11%), sdwgbsw gl dmmmwo

obggg 330h3969dL, M®A 3mad3sbos Cooper-ol 5J30gd0 aowoxgsligdyanos.

7.33.69e0mgobo bAOEoL dmpgermsb jogdo®o

‘dgodengds  omdgol, ©md  bgdmm  gobbogrymo  bygrmgsbo  bOwol
dogero  [o®dmoagbls  dyodogo  bOol dmpgerol  3g@dm  dgdmbgggol.
390dme, 0y bl g G»gd3l  byerol  Gmeos  dogohbggem,  ds5dob
©003009b©gd0l  Looweg gmggemgol gO®mows0dgg ©mbgby wo@Mhgds, @3
byenmgob b@sl bodbogl. oy (720) ©o (7235) FGoermdgddo ©ogydggdm,
@md g=0, d5dob dogowgdm (7.13) s (7.155) Gmermdgdl dgbodsdolsw.

dogbgoogom 0dols, GMI Igedogo bOOL goMoygwo bygmgsb bOwol
35M579mob  dgoo®mgoom bogmgdo  dgboygoyao  dgodangds  dmpg9hggbmls,
doogog  dgdmbgggodo ol obggg o@s@gogol@By®os.  dop®ed, @MamO3
J399mm  odbgds  bohggbgdo, dyedogo bOwol  dmpgero  dbodgbgemgsbos,
@5dgbosi ol To®dmopggbl  (33emowo bA@ol  do®omo  dgdowpgbgen

bofoals.
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74.33e0500 bOOL dmpgeno

hggnego®ogo  oj3ogool dggolgdobsmgol DDM-ol dgoedgdbomn  ya@m
bogo Lobglbgomdsl Fo@mdmewygbl (gemso b@ol dmwgeno (multiple-
growth model). 53 dmpgemol Jmsgs®o mogoligdydgds — gl dmdsgogndo
OAmol  3gMompos  (Gmdgenoi  T—o0d  s@bodbymo), @mdaols dgdogasi
dobogomebgenos, Gmd  ©ogogbogdo  ao0bdgds  Iygodogo g Fgd3om.
0639LAMOL  og0gbwgdoll 3OMAbMboMgds 993l T 39Momesdwyg, dog@sd
Sdobmob  5@ds  bogo®oyggo, MmI 53 OMIEg olobo dgoigagds @s0dy

2oblobogdyeo
bogo@oywaggo,  Gmd

‘dgozgergoe.
3gdomeobomgols

36mbom.  Ibmenme

©0g0Rgbrgdol
bbgobso®ow “md
0639bGHMG0
©ogoegbpgdol D,,D,,D,, .
T 3mdgbBol oamdols 3OmybmbL. bogooygwggos, GmMI @m0l T dmdgb@ol

samdol  dgdwgy  wogogbogdo dyedogog  Bgddom, @5
b0dbogl, G®A:

D;,, =D;(1+9);
DT+2 = DT+1 +1(1+ g) = DT (1+ 9)2,
D;,, =D;, +1(1+9)=D; (1+g)’

> ol dgdgy. bobs@ 7.1-bg dmgdygmos ©ogogbwgdols Lopowolbs ©s
YOOl Ggd30l WAMoMo  ospMads, @mdgeroi dgglodsdgds (3350 gdoO

T 3900m©ol  oamdol  dgdwgyos
bmds  dgedogo  bAol  Bgd3om

30 Jgom, T Omdy MOMMJYEO0
5390 9ol 0b©0g0© Y@ Y@ 30MbedLs
. »D; Lowowggdolomgol. 0bggb@mmo sbggg sbogbls

2o0bOgds

Aol dmpgenls.

I.}'f"_ 1

(k=g (1 +H)7

Vr,

bob. 7.1 w@momo bsbo 3gmswo bOol Imwgmolsmgols.
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74.1.F30bps ©oygobogmo momgdygemgds

G3oo  bOol  dmpgmom  hggyergdbdogo  ofgool  39@lol
oblobmg@olisl  Lodo®ms  ©og00gbwgdols  3@mabmbo@gdbyamo  bsjgowols
oygobogno  @oMgdyangdols  asdmmgms. gl Jgdegabsodsw  dgodangds
353900glL: Log@mm bogooll Mm@ bofomop aoymeals, mommgygano bsfoanols
59gobogo @oMgdyangdols yodmmgeos s ‘dgdgy domo dgz@gds.

0530056 Y3020 9bge0sd T 3g@omEols homgenom aoabooao
©003009b©gdol  oygobogro oMoy gdols  aoblobrg®s.  sgwbodbmm gl
Lbowogwyg V.. —om, dogowgdm:

T D,
AP T
dgdegy Lodkodms 03 3GMabmbodgdgamo  ©@ogoogbogdol  ©oygsbogro

(7.24)

©0Mgogmgools  aodmmgas, MOMIg@oE  Aosobogds  @mol T dmdgb@ols
‘dgdgy, sdobomgol godmoygbgds dgedogo bOOl Jmwgao. Mmogsdo®gge s
bogo@oywaggos, ®md smgms ofygds T 3g@omposbh  ©s 0bgglEm®ds >@
‘dg3goe0s ©03009bgdols Wobsdogol dodo®m mogolo 3Gmabmbo. gl bodbogl,
©ogoegbogdo T+l (D;,)3g@omedo ©s dgdpgmd 2o0bMgds  Iygedogo
9 3M9B0G30g6GH0m. 5333500, 0b3gLEAMM0  oJ3090L  aobobogosgl, GmamAG
dyedogo  Bgd3om dbodElL s domo  gydLo AMmol  T(,) dmdgbddo
‘dgodangds  aobolobeg®ml  Iygwdogo  bOwol Jmegmom, @mdgeoig  (7.21)

Amemdomss dm39d9eo:

1
VT = DT+1 (m] . (725)

V; dgodangds  aobgoboenmm,  @Gmame3 gO0xg®oo  dgdmlygammos,
Omdgmoi T 3g@omeol d9dpgy  ©og0gbogdol bsgool  Fmaesbos,  g.o.
oAmols T 3mdgb®do 003009b©gdols LoFyolo ‘dgdmbygeomdgdo
V; @ogoegbwgdol  bogooliDy,,,Dr,,,Dr 00 5.9 933035 9b@ @05, 0y
hogmgmom, Gmd 0bggbGmdo dgdo®gmdl @molL byamgsb dmdgb@do, ws
o> T dmdgbddo, Lodkodms gobobobwg@ml Vi ‘dgdmbygamdgdol ©oggsbogoo
oM gdygemgds t=0-bmgol. gl bgds T @m0l 2obdsgermdsdo k obsizggmom
dobo  @olbgmbRo®gdols abom, ULososbsi gowgdben T 3g@omwol  dgdwgy
dowobrogro 430520 ©ogorgbeols ©oggobogo ©0M oY o0l
2odmbosbyo®0dgdger Bm@Igasl w@mol 0 dmdgbRdo (s0bodbyero Lowowy
530b0‘dbmm V.. -om):

v;v{ ! }: Dr., (726)
T (1+k)T (k—g)(1+k)T
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(724)  Hogemdol  Lodygoggdom T 3g9@omwol  homgerom  gggas
aoobogdol  oygobogno @oMgdbymgbols s (7.26) Fm@mdom T 3g®omools
d9d@gy 94zgme gowobgdol woygoboao mo@mgdyagdol 3mgbol dgdwgy, o9
M@0 3odmbobyegdols 9309000, gowgdm o500l oygsbogro wo®gdyengdols
aodmmg@ols go@dyasl:

c Dt DT+1

Ve S g kg

(727) Fomdon dmzgdygeo  33eeso  bOol dmwgaols dggolgdols
30390905 0 glRGoMgdgamos bob. 7.1-by.

(7.27)

o8 o000

0dol  dogomomo, ™Y Omam@ss  dgodgngdgero  DDM-ols dm3gdygero
Lobglbgomdols aodmygbgds, ©sgydgom, @md 3md3sbos Magnesium-3 ojiosby
a5s0bos 0,758 Boeo wogoegbwo. d9dwgy Tgerl dobogrmebgemos, Gmd
Magnesium  aosobeols  sjgosby  2$-0b  Goer  ©ogogbl.  s3dygo6sw,
9, =(D,—D,)/D, =(2$-0,758)/0,758 =167% . g@mo {eol dgdpgy ©og00gboo
debogrmebgenos 3%$-ol—ols bmdom >0y, S ‘dgbodsdolow
9, =(D,-D,)/D, =(3$-2%)/28=50%. oOLgdmdl 3@mabmbo, @I @Ml od
dmdgbBoesb ©sygoyeo, dJmdsgogndo ogogbogdol Lowowyg ao0bOgds
dgedogo  (gaofsdo 10%-05bo @Fgddom, go0. T=2 o g=10%. s5dygoMo,
Dr,, =D; =33(1+0,1)=3308. 3md3sbos Magnesium—ols sjEzogdol  dobgogom
‘dgdmbogaosbmdols  dmmbmgboano  15%-05bo  aobszggmol  360dgbgermdols
AOMb V_©oV.. bopowggdo dgodangds aodmomgomml gm@dygmgdom:

28 3$

Vv, = _ _=4,018;
(1+0,15)"  (1+0,15)

v - 3,308 49915
(0,15-0,10)(1+0,15)

V. Qovv-l) d60dgbgemmdgdols  dgzgd0m  dogowgdm V., @mdgeoc
4,01$+49.91$= 53,92%-0 Gmenos. sdygo000 o300l dodwobodyg 3y@Lo 55
LodoGm@obo 5@dmhbs. Lbgsbso®s @md gmdgsm, 3mddsbos Magnesium—ols
5J(30900 wosbanmgdom Lfm@goss dgasbgdyemo, Godogboswsiz V -lLs s P
‘do®ol bLbgomds di0@go.

742.393mbogamosbmdol dogs gobszggmo

byanegob s d9edogo bAol Imegmgddo V-l g0dmlomgmgeo
AMeEmds obg dgodengds goeglg®mm, @mad dgbsdangdgero ogml o3 Lobol
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53090030 0bggLbBoMgdols dgdmbagemosbmdol ‘dogs aobsyzggmol aodmmges.
Lod(gbodme  3gmso  bAEol Jmegmobsmgols (7.15s), (7.156, (7.235) o
(7238)-1 dbgoglbo dmbg@bgdbyeo Go@dymgdo o6 5OLYdML. gl 3bowos,

@odgbosiz  IRR - —obomgol  aodmbobyangds  doomgds, oy (7.27)
256@mmgosdo V -l P-oo oo K-l k™ -00:
i D D
t T+1

L TR k)T (729

53 B mdosh K - godmbobgs 596 bg@bogds.

dog®od  439@oRgM0 OSSO0, >MLGdMoL  (33emeo  bAwOl
dowgmobomngol IRR-ol do@@Fogo  dg@bggom  aodmmgaols  dglidangdanmds.
(728)  @ogomdoll  dodxggbs  bofomo  Gmeros  ©ogogbogdol  bsgowols
oygobogno oM oy godols, Gmd@olbmgobs k™ 203dmYy9bgdyye0s
©olgmb®Go@gools  gobsgggmo.  ofgosb  godmdpobs®myg, @oi3 dg@os k™ -5
dbodgbganmds, dom  bogemgdos  (7.28)  aobGmergdol  dodxggbs  bofoaools

db0dgbgemmds. dg@dhggs ofygodes k™ -1 Omdgerodg Lofyolbo dosbegnmgdowsb. mey
(7.28) 0b@Gmengdols dodxggbs bofoamols dglodsdolo dbodgbgarmds P -by

dgBos, 35Tob  bgds k™ -1 dgBo  3dbodgbgemdbols  holids.  3o@ojom, oy

dowgdyemo dbodgbgamds P-bg bogergdos, d5dob hoolidggs k-1 bogengdo
dbodgbgermds. o3 3GOmEgbol  aog@dgagdom  0bgglEmMGo  dmeEm-demenem

‘dgomdhggl k*So(ﬁoBa@)(ﬁob obgo 360dgbgermdsl, @mIeol WMLy (7.28)-0l

doxggbs  bofogo  goy@mmmwgds  do@zbgbol. K15 ‘dgedhggol  sbgomo
dgomeol  dmlL  dgbsdangdgenos 3md309Gg@ol  aodmygbgds.  ¥dgdglmds
90 9JBOmbymo 3b@oangdols slgm dgmmel dgoiegl.

S8 oL0m0

(728)  @o@mdols  gmddsbos  Magnesium—ols  sj3ogool  dodsdm
2odmygbgd0m, dogomgdm:
2% 3 3,30$

55% = .
$ (1+k*)1+(1+k*)2 (k™ —0,01)(1+k")?

(7.29)

K™ Lofgol bowowgm gedmoggbgdmes 14%-0l Hmeno 3603569amds. 53
db0dgbgemmdols (7.29) @Feemdol dodxggbs bofoado hobdom dogowgdm
67,54$—0l  Foe  360dgbgmmdsl. sy V-l  a56Lsbog@olomgols
25dmygbgdgmo  ogm  15% s 35Tob  dowgdygmo  ogm  53,92$-0li  Bmero
db0dgbgemmds. gl bodbogl, ®md k® 9bos  dpgdo@mgmdeal 14 s 15%-Ls

@0l oo, @odgbosi 558 dwgdomgmdl 67,54%-Ls ©o 53,92%-1s
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‘dodol. m9 dgdoamd dJosbamgdoe sgomgdm 14,5%-1, d5dob dgogao Gmero
0J69d> 59,97%-0L. gl b0odbogl, G®I bsdpgoemo 8bodgbgermds dgBo 0gbgde.
0q 99909y geeom 14,8 ©o 14,9%-I, 35dob dogowgdm 56,185  ws 55,0351
Ygbodsdolo.  @odwgbosi 55038 P-Loob  ¢gdm  sbanmlss,  sdwgbow
3M33sbos  Magnesium—-ols  5J3ogddo  0bgglEodgdolomgols IRR  dgoma 96l
14,9%-1.  d93cmbogerosbmdols  dmmbmbogo  15%-05bo  gobsgggmol s IRR
oobermgdomn 14,9%-0l Fo@mdol @O™L, dJogowgm, @M Jmigdyeo Lobol
5J(30gd0 Lodo®menosbo@ss dgxeligdyano.

743.990dogo OOl dmegmnsb gsgdomo
sbgos  dgagodaos  gohggbmm, @md  dyedogo  bOeol  dmgeno
Vo®dmoagbl 3300 bOEol dmpgerols 3g@dem dgdmbgggel. 3g@dmo, gy
©0539d3900, OmI @Omol dmdgb@o OmIgowsbsi 9bes oo{ymlb Iywdogo
YOS bygool Fmenos, dodob:
T Dt
Ve = 2 O

t=1

ng
V — DT+1 — Dl
Tok-9)(+k" k-g’

Gopaeb T=0s (1+k)’=1. @sdpgbopsi @gmeoo  bOol  Jmwpgemols

‘dgbododolo@V =V +V_.,  segoaos  odol  dgbodgbs, ®md T =0-bogol
V=D, /k-g gl go®dyges dygodogo bOol dmegel dgglsdsdgods.

7440098530560 ©s> bodg@os30sbo dmwagegdo

0b39bGH™MMgdo  sSbggg 0ygbgdgb ©0g0egbwgdol  oligmBodgdol  ®@
dogerls @mdagdlbsi m@g@o300b0 ©s Lodg@odosbo dmpgemgdo gfmegdom.
M@ 9Bo30560 dmEgeno  goMoYPYEmdlL, MM Amol @swsi T dmdgb@olsmgols
sOLgdmMdL  gMOmo dygdogo g, obsgggmo, dgdwgy aobegds Lbgs, g,-ob
Ao, aobsgggmo. bodg@odosbo dmwgero go®oymdl, Gmd gOmo Iywodogo
3ob54ggmo doJdgegdl yodgggam T, O®Iry, Fgdegy doddgegds ofggol
dgm@g aobogggmo T, @My, bmeom dgdpgy dmddgogdsl ofygdl dglsdy
2obd339mo. V.. -0m 53060dbmon og09bwgdoli woygboemo @o®gdyangds 0dols

dgdpga, @53 dmJdggds ©sofym dglody aobsgggmds, boam V. -00 Yg9eo
sbs®hgbo [obs ©og00gbogdol @oygsbogro @oMmgdbyegds, dogowgdm, ™I
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m®03g Joegmo  [o®@dmoagbl  (gmoo  bOol  dmwgaols  39@de
‘dgdmbgggob.

hggego@ogo ojzool dggolgdolomgol dgdmlsgaol godo@seobsiools
dgomeols godmygbgoolisls ‘dgodangds Lobodpgoem smdmbbogl 0dol ©sdggds,
Omd  Ompgbesi dmdsgs@mdo  5J3ogdo  googowgds. o3 dgdmbgggsdo
dobogrmebgero  gobsblby®o  bojopgdo Vo@dmopagbgb  s@bo'dbeyen
0oM00dOg  ©03009bY@  Aoobegdl s  gogowgol  Foll. @odwgbswss
aogoegols  modomol  dgdogy bpgds  ©ogoegbegdol  opgbm@o@gds,
olgmb®odgool  Jmegmol  asdmygbgds  dgodangds  5@oo©9339E YO0
dma3ghggbmb. doa@sd, MmO J3gdmmss bohggbgdo, gl sblg s@ss.

75.9985Lg0> Qaomdol dmam goeol gomgsgolifobgdom

‘dgdembogerols 3530@o0bsz00l dgomo 35059 mdl 439805
©003009beols  ©olgmb@o®gdsl, @mdgemoi  dmdsgoedos  dmbogrmbgero.
@5dgbosiz  byanmgsbo  bOwol, dgedogo bOOlL s 3gEswo  bOOl
3odoM@G0ggdygmo  dJmpgergbo  od  dgmmel  9x9dbgds,  olobo  sSbggyg
omgo@oli{obgdgb dmdsgo@do dmbogrmebger ©ogoegbogdol dmgan bsjgowb.
sdMogo,  dgodargds  dmggghggbml, @md o3 dgomwon  La@ygoemmds
dggderosm  dbmerme 03 0bggLEMMYL, O gdlsi  yowsFyggdomo ofgm
oJ30gdol  geomds  globOyme  obsbl, @sdwgbssi  dbmeme I
‘dgdonbgggodos dmbognmbgeo ©0g0gbegdols dJngamo bsgowols dowmgds.

dog®sd, 0y  0bggbAmAL  aowofyggBomo  ofgl  sJi3ogdol  gOm
Vgeofoedo  gogowgs? o3 dgdmbgggedo ol gygenso  dgdembyenmdgdo,
Omdgeolsi 0bggbm@o dJmgaol sji3ogools dgdgbom, dgdgbols mo@owowsb
SMFED OO0 ALQINNS) Vanols 2obdogemmdbsdo ©0g3009bwo0ls boowols
(Jmbgdbgdyganmdolomgols hogmgsemmm, @md wogowgbo {gmofsdo gombgen
2o50begds), o ghmo Farols dgdogy o300l aogowgol gobols Fmeaos.
odo@md, ambog@ymos 0bgglbBmmdobomgols 5300l bsdwgomo @o®gdyengds
‘dgdmbogerosbmbols  dmmbmgbogo  asbsiggmom  aodmomgogrml 53 m@o
Lboools 9dygogm olgmb@o®gdomn dgdwgao Bm@Iygeom:

y_D+P_D P

I+k  1+k 1+k

Lbosi D @o P - o5]3ool gogowgols dmbognmobgemo ©ogowgboo ©s
396bos AmolL t=1 dmdgb@do.

0dobomgol, @m3d ‘dgdermm  (7.30)  Feoeemdol  aodmygbgds,  9bws

(7.30)

dg3o93obmm  AOmol t=1 dJmdgb@do. ojiool 3u®Lo. ¥do®@Goggbo dowamds
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035do  damdodgmdl, @M  ojgool  gogowgol  gg@Lo  gdys@mgds  od
©003009b©gdl, OMImgdoi dJobosgmebgmos o3 of3osby dobo  sgowgols
noMomol d9degy. 9.0. bogo®mogoggo gogowgol 3g@bo WMol t=1 dmdgb@ do
Gmoo:

D, D .
Pl_(1+k)l+(1+k)2+(1+k) z 1+k)t1’ (731)

(830) Amgomdols  dodxggbs dbs®gdo P -0l boggmoow  (7.31)
Amermdosb dobo 360dgbgermdols holids agodanggl dgdogy aobBmagdsl:

L T (O I (Lj=
1+k | d+k)' a+k)?* (d+k)* “[U+k
— D1 + Dz + D3 + D4 + = v Dt
1+k)'  1+k)?*  q+k)?} 1+k)* T HFa+k)!
@53 Loglgdom gdmbgggs (7.7) Ho@mdbsl. sdags@se, ojiool dgasbgds

b

dobo ©og0gbol @olimb@o®gdol abom @OMOL @swsi IMIgb@odwyg s
3o40©g960Lb  Jmlbsgmmebgano  3g@Lol  AML  5jiool  yggenrs  dmdsgogoo
©003009beols @olgmbGomgdol gbom dgxsligdol gzg035agbGy®os. do@Fogow
Am3d  gdgom, 9330350 9bGH YOS 0Josb  godmIobo®gmdl, ®md  mgommb
aogoegol  3g®dbo  gdgs®gds  dmdggbm  ©0300gbogdl.  sdygo@ow, (7.7)
AMEmds, sbggg, bymmgsbo bOwol, dyodogo bOwOlL ©s 3gEso bOOL
dogengdo, Omdegdol o3  Foermdobgs  ©odys@mgdymo,  [omdmowgbgb
93303580 9bB Mo s 0d go@ologob 05909 300 GO S, Gmd@ols
2obdogenmdsdoz 0bggbBm@o g9adogl sJi30gools gaomdbsl.

o8 o000

dogogomols  Loboo  aobgobognmm  3md3dsbos  Cooper—-ols  sjiogdo.
93565L3b9em  Fgeol  3md3sbosd  sJEosby  aowsobsws  1,80$-0l  Bmero
003009b©0. 3OMabmbo  3gmgds, G®3 dmdsgsamo  Farowsb wogogbogdo
dygdogo  Taroyg@o  5%-00 200b@gds. gl bo'dbogl, ®md dgdwgpo ™@o
Yemobomgol wogopgbogdo D, o D, L89%-ol [1,80$x(1+0,05)] s 19850l
[1,89$x(1+0,05)] mbgbgs dmlbsgmebgamo  dglodsdolsw. oy  0bggbBm@l
aosly3a00mo oJgb oJzogdol do@ggmo Yavol dgdway aogorss, yogowgol
396Lo  dgodergds  dgxobogl 0dol  gomgogolfobgdom, ®mId @mol t=1
ImdgbBdo  3Gmabmbodgdymo  ogopgbwo  Ameo  olbgds  1,9858-0b.
5333500, dmbomebgemo gogogol 39@lo @mol t=1 dmdgbddo Fmeno
0J6g9d> 33,08%-0L [1,985%$/(0,11-0,05)]. dglsdsdolo 0639bEM@0bsmgols 3md3sbos
Cooper-ols 5J3ogdol ggolio dgoagds dmbosgrmebgmo gobsblymdo bogowols
©sggobogro oMoy gdolopsb D, =189 s P =3308%-0Lpsb.  (7.30)
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AMeEmdol 25dmygbgdom ©s 0dol ©sdggdom, GMI dmmbmgbogo sbszggmo
goagbls  11%-1, dogowgdm  Lowowgl, ©mdgmoiz  Goeos  31,50$-0b
[(1,89$+33,08%)/(11+0,11)].  dg3603bmm, @md o0p039 Lowowg oym dowgdyeo,
OIQTEN 43905 00300 9bg0 dodpobsdyg dmdgb@owsb o{ygd9ao
bobOg@mosdpg  ©oligmb@odgdgamo  ogm  Iygeodogo  bOwol  dJmegaols
Fgbodadolow: V =D, (k- g) =1,89$/(0.11-0,05) = 31,505 .

7.6.,,835L0-dgdmbogoeo” BoOEMISDY ©5IYsMgdgmo Imwgero

DDM-1s 20b0g®yemdols doybgsger, dO5goe0 Sbogro@ogmbo
930058 gLmdsL sbokgdl hgguergdbdogo oizogdol dgaslgdol gg@em Jo@@Eogo
30m(3geYO0l 25dmygbgdsl. xg® Robegds wodwgy E (gl gom ojiosby
‘dgdmbogogno,  boanem  dgdogy  Sbogro@ogmbo  (sb  jogg  ULbgs  30bdy)
dogmomgdls  dmigdgmo  sdioobomgols  ,,bm@doemy@® ,,q5L0-dgdmbsgsgmo
goMEmdsl (price-earnings ratio). gl m@o 360dgbgarmds odenggs dmdsgogno
396Lol P dgxnoblgdsl. hggbogol LoobGg®mglem 3g@omeols sbdsgarmdsdo
©003009b©gd0l  Jmlbsgrmebgero  Lowowg s ojiool dodwobsdy P 3yalols
2odmYygbgdom gobbogrym 3g@omedo oJi3ogdol dgdmlsganosbmdols dgasligds
‘dgodengds dogommo dgdpgao Be@IYEom:

S = (PI_P)+D1

. (7.32)

dobogomebgero ‘dgdmbogeosbmd

bogo3, P =(P/E)xE,

bmg0g®Omo  Sbeno@ogmbo osbegbl 53 3MMmEgEYGOl  mbidg@obsiosl,
obgbl @s oj3ool dobgogom dgdmbsgenols s GoBOmds ,,gob0-dmygds
‘dg3obgdol m3GodolRymo ©s 3gbodob@y®o Ligbsdgdobomgol, o3 0odanggs
gobosbo  Jowommeol  dgdmlogenosbmdols  ©sds@goom  dggolgosl.  Lbgs
doamds 0dol aolo®ygggew, Jomseo s@obomsbspmpss dggslgdygmo my
oo Lgd Yo, damdo®gmdls dobo »30L0-dmg gb* RoAEmdols
»bMAIo YO RoAEMdSLmsb dgoomgdsl. dgdoamddo dmgobgbom 53 bg@bols
©0gdmblE®oMgdsl.

0dolomgol Mmd slgmo dgos@gds hogo@o®mm, (7.7) gob@magds 9bws
aoogVg@mm  sbogno  (33amogbol  sds@gdom.  dggbodbmm, ©m®I  gHo
o>jJooby  dgdmbogemols  Lowowg E,, 530330090 9@os  g6m  oj3osoby
003009600l Lowogbmsb D,go®dol aspsbpgdol Foenoom (payout ratio) (p,):

D, = p,E, (7.33)

189



9RO d9BH0E, 0P Sbogro@ogmbo sbogbl ,,835L0-dmygds* oMol ©s
aoobogdol Fogol 30mabmbo®gdsl, 35Tdob ol sbggg sOsEbopem sbogbls
©003009b©gd0L Loools 3OMAbeboMgdsbsg.
0dolomgol, @md dmgobpobme Lbgoswslbgs DDM-ol 3@sblbgm@domgds
0dggo@s©, M3 o5J39bdo o300l bsdwgogmo  woMgdymgdol  bogerow
3539009L ,,835L0-dM 9d5° BoMPMdsby, glodangdgemos gobo®ygogmm (7.33)
3obdmegdom. (7.7) Foamdol dodxggbs bofoendo D, boigmow hogligom p,E, .
dogowgdm  dgdmbsgerol  oligmb@omgdol  dobgogom  ojiool  bsdwgogoo
©00Mgoymgdols aobobwg@olomgol bmasw Gm@Iygasls:
ve—>2 _, D D
(1+k)'  (1+k)* (1+k)’
plEl p2E2 p3E3 . ptEt ’
Gl ot e T Sk
S>@g >@0bodbs, MMI Amol dgdwamdo 3gMomegddo wogowgbogdols

(7.34)

bmdgoo dgodemgds goboboaml Gmam® 3 ©ogogbogdon bOwolL g, Fgd3om
9O ISbgmmsb ©5303doMgdygmbo.  sbogmmyoyg®o,  of3osby t{ gl
dgdmbogangdo sj3ooby dgdpamd t-1 Fgeol dgdmbogangdol bEwols (g,,)
Bgd30mss s 353doMgdyyeno:

Et = EH (I+ get) . (7.35)
dggaoe dogomgdm:
E,=E(0+39g);

E, =E(1+0,)=E(1+9,)(1+7,,);

E;=E,(I+0,)=E/(1+9.,)0+7.,)1+9;)

> 5.9, bosy  Ey- aogmoan (gl oJooby  god@mddogo
dgdmboganos, E; - dmdogoa (geols oj3zoobg dmbogompbgemo dgdmbogoaos,
E,-5]300obg dmbogrmebgano dgdmbisgsgros ghmo Faool dgdegy, Es-5dcooby
dobogrmebgano dgdmbsgognos m@o (aols dgdwgy.

E, 3oJ@mdMog0  dgdmloganosbmdgdols  dmdsgsendo  dmbogmebgen
‘dgdmbogaosbmdgdmsb sdsgogdodgdgero gl Goermdgdo dgodangds hoglgom
(7.34) Bogmdsdo, Gol dgogaswsi dogomgdm:

y_PIE+.)) | PE,(+8,)1+0,,)

(1+k)' (1+k)*

L PE (140,00 +)(+90)] |
(1+k)*

+

(7.36)
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@5dgbosi  V {o@dmopagbls  ojizool  bodgogr  @o®gdygangdsl, ol
330h39690L, Go gmodgdmes sjos dobo Lods®merosbo dgxslgdol @M.
>Jgob 30dmdPobo@gmdl, Mmd V/E, 230h39b90L, Gmam@o obgdmws ,,gzsbo-
0 gds Bo@emods, oY 5§30gd0 bodos®merosbow o0dbgdbmes  dggnoligdbyero.
boaxg® 03 FodEmdsl  sjioobsmgols  ,,q30b0-dmygdol  ,,be@do@y@
RoOEMdsl  9fmegdgbh. (736) @Gmemdol ™@ogg dbodg goggmo  E -by,
dogowgdo  ,,35L0-dmgdol* L, be@do@y@o”  go®@ombols  sdLsbmg@mgan

ROl
i: p1(1+ge1)+ p2(1+ge1)(1+ge2)+

E, (1+k) (1+k)* 737)
+ p3(1+gel)(1+gez)(1+ge3)+m '
(1+k)’

9L ge@dygens 230h39690L, @mI Lbgoslbgobso® dlasgl 3o0®mdgddo,
»oL0-dmg g0l ,,6m@Iog @0 GoOMds YRAM Jo@ogo 0bgds, GM3S:

Jo@omos aoobgdols 3093030963900 (Prs Pys Pssees)s

Jo@sgros  gOm  of3osby  dmbsgrmebganro  dgdmlgergdol  beoOl
(?)3838?)0(ge1’ge23geS"")3

@330mos dgdmliogaosbmbols dmmbmgboao asbsgggmo (k).

NG ©o@ s Lo@yggdols ,»bbgowolibgobso® dbaogls 300096 do

YA ggEygmgs.  dogomoms, QoMdsl 5@  dgydanros  mogolo  ojiogdols
oM oy gdoll 2ob@Es dbmeme  gosbegdol gob@wom. gl doyg09ygzebls
aoobogdols 309803096@ 900l (P;s Pys Ps3seer) 3obA©sLmsb, APNORYS
d95930090L 9O 5]305bg Jmbsgrmwbgenro dgdmligangdol bl Ggd3gols
(Jer>9ers Tezoeee) . 09 §035M57©gdm, Mmd go®dol LoobgglGoEom 3mero@ogs

o0 0(33e0 905, 9O 5J305bg dgdmlsgarols bAwol Fgddol sF 930l 9839JB0
3033gLboMEagds  aoobgdol dmds@gdol  gg8gdBom, odEool ®oMgdyemgdsby

o880 gbols dmbogbols ao®9dy.

50Mg  o@obodbs, MM 5J30s  SOSLsMmSbsEMEss  TgBoligdbyao, Yy
V>P, aopoggolgdbygmos  Lofoboomdwgam  @odmjzogdygemgdol o@mb.
@5dgbosi  YAHMEmool  mAogg  dbo®ol  opgdomn  Goibgby  gogmeys
9AMEmdol bodobls 5@ (33a00l, goggmo YEmermds E -bg. dgogase of3os
‘dgodgngds  gobbognygeno ogml Geam@E s®sbomsbsmo  dgasbgdyero, oy
V/E,>P/E;, olggg ©OmamaE goegsbgdyamo, oyV/E,<P/E,. g.0. oj3os
NON NG INTUICEN ‘dggoLgoyeo, 0y 0y dolLo ,»oL0-dmg gdo ™
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[13

»,bMAIoYA0“ BoMEMds YBOM Jo@oeros, gow®g bodogogo ,,a5L0-dmygds
QoAEMES s goaoRsbgdygmos [obsswdwgy d9dmnbgggsdo.

Lod(gbodme (7.37) Gmemdol godmygbgds dgydangdgenos  9dgommeE
»0oL0-dmg g0l bm@do @0 Bo@emdol  dgbogsligdans. doaod
bm090m0 25dodoMBH0g909e00 ©sd3900lL dgdoga, ‘dgboden gdganos
aodmmgmgdobomgol  godaolbo gm@Iygeol dowgds. gl ©sdggdgdo o

dJobowgdo Fm@IYmgdo ogoegbegdolomgols sMg asobbomyyano ©sTdg969d0l
Sbognmoyg®os s J3gdmo asboboangds.

7.6.1.by9enmgobo bEA©ol dmegero

byermgobo  bO@ol  dmpgendo  bogo@oywggos,  GmMA  oj3Eosby
©003009begd0o  dgpdogo  gOm  mbgbg ®hgds. gOm  oj3osby  Iygedogo
‘dgdmbogaol ©sdggds @goolidyg@os d5dob, Gm@Es go®ds Ibsdl  9kg®l
aoobogdol 100%-056 Foeol. @o@md 100%? 0y aosbogdols Jomo bsgangdo
0d69%5, gl 035bg Joyymomgds, M3 Go®dds mogolo Jmygdol bofoenls o6
obofoangdl. gl goybofoergdgao dJmygds Mo@oboso®ds oMol godmygbgdeyero
>  dmodgl  @ods@gdomo  dmagds, gl go  bodbogl, @mI  gOm  sJ3ooby
0b@Egds og0©9beols Wmby.

‘dglododolbo byamgsbo bOol dmgerols 0bFgM3@gR 30 dgodangds
0dol sdggdom, GMI @Ml yggeos 3g@omedo p, =1 ©> E;=E =E, =E;©s
o.d. gl bodboglb, ®md D,=E; =D, =E =D, =E, 05 5.9, @53 bsdygoemgdsls
odgoggs (7.13) Gmermds dgdogabso®om yowsglgmo:

V= ET (738)

(7.38)  @mgomdols  E -bg  aoymgom, dogomgdm  byeomgsbo  b@ols
s>aoobomgols ,,30b0-dmagbols™ ,,bey@do@ @0 Go@mdolomgol gm@dyeosls:

vV 1

E Tk (7.39)

S8 o000

oMy bogoMsywggo oym, @md 3mddsbos ZinC sjiogdo 30g39mgbgoms
byaomgsbo  bOwols  dJmbg  5J30gdl,  gmd3sbos  obpol  8%—ol  Fmen
003009600l ©s 53090l gowols  ozosby 650l Fg@Lom;  SIsLmsb
‘dgdmbogaosbmdols dmmbmgboao  aobsyzggmo  10%-0l Gmeros. @odwgbswss
53090 og0gbwgbols bygmgsbo bOws sfgm, dgodangds  gogo®oymm,
Amd 53 3md3sbools gowsbegdol Foano 100%-1 dgglodsdgds, Go@ mogol
db®og bodbogl, ®@md E;=8%. o3 dgdmbgggodo (7.38) aobGmengdowsb
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globmgdogm, @md  gmddsbos  ZInC  sogdolomgol  ,,g30b0-dmggdols
»bM@IoY@0“  GoMmds dgopygbl 1/0,10=10. @sdgbosi  Lobsdwgoengdo
3335605 ZinC  5jizogdobsmgols ,,g30b0-dmg gd0l QoOmds  65$/8%=8,1-0;
Ameos s  V/E; =10>P/E, =81, odpgbo  3mddsbos  ZinC  sjiEogdo
SOSLomsbs@mEss dga3olgdygao.

7.6.2.3903030 bA©olL Imegaro

S>@g  o5mobodbs, @md Mol dgdpgmd 39Momegddo  wogowgbogdols
bmdgdo gOMIsbgmmob ©sgo3doMgdgmos bOwols g, Fgddom. sbogrmyoy®ow
o@mol  dgdpamd  3gMomegddo  ghm  of3obg dgdmlsgsgmo g mIsbgmmsb
‘dgodgngds  ©o353d0@gdymo  ogml  dgdmbogangbol  bOwol g,  Fgdsom.
d9godo  bOols dmgmo goMoyomds, @M gOm s5j3osby wogowgbogdols
bAOol Bgd3o YE3E ge0s. §33035e096@ YO0 goMoyogdo 03590 Jamdo®gmdls,
Omd goOm s5jgoby dgdmbsgerol bAwols Ggddo Iygwdogo @hgds s Je—ol
Gmeos. dgdogos sbggg aowsbogdol fogro P . 9L 60'dbogl, MMI:

E, =E,(1+9.)=E, 1+ ge)l

E, =E(+9g,)=E,(1+9,)1+9,)=E,(1+g,)

E, =E,(1+9,) = E,(1+9)(1+9.)(1+9,) = E (1+9,)

> 5.9. bmpswo Lobom t {gerofopdo dgdmlsgangdo E -msb dgdwgyo
ROAOIYDOMSS 05353 do® gdeyyao:

E,=E,(1+9,) (7.40)

(740) Hogmdol (734) Goegomdol d@oigbggerdo  hobdomn s  0dols
aomgoerol{obgdom, GmI p, =p, dogowgdm:

E,(1+ 1+
_; : (1(+ k)g 2 {Z ((1 +§:<)) } (74D

bobGygerm  3F3003900L  0po3g9  m3zobgdol  godmygbgdom,  @oc3
3odmg04gbgm (7.19) aob@mengdobsmgol, (741) gob@mergdolbsmgols dogomgdm

‘dgdogy dgegyl:
I+9
V = pE e
p {k—ge) (7.42)

dg360dbmm,  @md  Jgdmbogamgdol  dyedogo  bOol  dJmegerols

doogbggemo  gdmbgggs  wogogbogdol  dyedogo  bAol  dmegeols

dGobggenl, Godpgbowsi  PE, =Dy, gods  odols, o3 @  ImpgerTo
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dbodgbgangdoi gOmbso®os. odgsb godmdwobs®gmol, @md ‘dgdmlisgangdols
YOOl s og09begboll OOl Fgddgdo gOmMAsbgml ¢bos gdmbgggmeogl
(g0.  G9e=0). wmegg dompgmdo  gomgomolfobgdygmo  wsdggdowsb
30dmdobo®gmdl, @md  bOwol  Fgddgdo  gOmbsodos. gl obggg hobl
oJowsboz, oy  gogomgogolifobgdm, @md  dgdmbogerols Iyedogo  bEoOls
#9330 bodbogl ‘dgdwgp i

E, =E.(+9.).

de39dgeno 3obB M 9ds >mbodbagls, “mJ oAmols bgdolidog®
(t—l).}g(ﬁomgp‘ﬁo ©003009b©gd0l  bA@ol  Fg9d30 ao0b@Pgds  dgdmlsgaols
YOOl {9d3mob  ghmop. @5dgbssiz  ogoegbegdol  Iygwdogo  bOOl
dogado  bogo@oyeggo oy, @md @m0l  bgdolidog® (t—1)8m8866‘80
©03009b0go0l bOol Ggddo J -l Gmeos, spgoeo Lobsbogos, M3 mEogy
doegado bOwol Bgddgdo 9bps ©sgdmbggl g@mdsbgml.

(742) @mgomdol ™m@ogg dbodol E -bg gogmagzgs dmagigdl 39wdogo
b@EoOls >jaoobomgols »obo-dmy gdols ,bmOdo@ @0 QoM Mool

2obLob@gMger @I gasls:

\Y I+9
= = g 4
els] 0w

8Om0

o5@g  bogo@onwggo  ogm, @md  3mddsbos  Cooper-ds  {obs (gl
>0ty gowsobsws  1,80$-0l  Bmero wogopgbwo s dmdsgseo  {enowsb
©003009b©gd0  gmggm{mog®om 5%-0m goobOEgdbmes. sbiggg bogo®oyggo
04, Oemd 3mddsbos Cooper—ols sji3osbg dmmbmgbogro dgdmbsgeosbmdols
aobogggmo 11%-ob Fmero ofbgdbmps ©s sEool d0dwobsdyg @wodgdyemgds
40$-5  goppgbws.  obens  ©ogyudggde  @s, @Gmd  E =2,70$-0l, oSpgogno

@olisbobos, Mmd  aosbpgool  Fomo 66%%—015 (1,80%/2,708) @meos. gl

bodbogl, ®md (743) gobBmangdol  dgbsdsdobop  3mddsbos  Cooper—ols
sjaoobsmgols »oL0-dmg g0l ,bm@do@ Yo ROAOEMS 11,7-0l
(0,667x(1+0,05)/(0,11-0,05))  Gmeros.  @odpgbowsi gl bogangdos  3maddsbos
Cooper—ol sjizoobosmgols bodgogn ,,a35L0-dmgdo" Bo®Mbdsby, odwgbow od
30335600 5J(30900 gowoxgsligdyaos.
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7.6.3.33e0500 bOEOlL dImpgeo

o@g bomdgsdo ogm, Gmd DDM -l ygzgmobg bmyowo dmwgemo — gl
(3o0  bOol  dmwgmos, @Gmdgedo ©ogoegbogdo 0bAEgLS  bOOl
33oEo  Bgddom  dmdsgogndo  AMOlL  aoMm3gguee T 3g@momEsdeg, Mol
d9dwgaoi obobo dypdogo bAol Fgd3om o@yemdgh. 53 dgdmbgggsdo
Y3900 00300 9bwols oygobogno 0M oY 9o 2obolobmg@gods
T 3g@0mEsdeg, T 3g@omeols  homgmom, (V..) ©ogopgbogdol  ©sygsbogno
©0M g0y gdgdoll s T 3g@omeols dgdwgy ygges ogoegbeols ©sygsbogo
©oMgdgmgdoms  (V..) xodoo:
- D, D,
Ve S g
bgdolbdogto  t3g@momedo  ozosby  dgdmlsgsemo  bmgopo  Labom

(7.27)

‘dgodangds  aodmolobml  Ej-ob ©o ‘dgdmbogamols  gggems bOwol  Fgddols
bod@ogenols Loboom, ©olygdygao 0 39@om@owsb t ©®MIEy:

E, =E,(1+9.,)0+g,,).(1+9,)- (744)

@5dgbosi  goOm  s5Jgosby  @wOmol  bgdoldogd t 3g@omeTdo o3
3900m©do  aoobrgdol  Foanols  ojiogdom  Fgdmbogoambyg  bod®ogaols
AMe0s, (744) Ho@mbdosb 25dmdobs®gmdls, @@mI:

D, = p.E, = p.E,(1+9.)(1+ )1+ 9.t (745)

(727)  Fogomdsdo oy  dOoabggeel  dggagerom  (747)  Geogomdols
dodxggbs bofomomn o dgdpgy ™Mogg dbodgl aogygmam E-bg 3gmswo
b@Eols ho®hmgddo »obo-dmy gdo s ,»bm@do@ @0 QoM Mmool

aodmlbosmgen gems dJogowgdm dgdwagy oIy ansls:
VP9, pa(+g,)040,) |

E, (1+k) (1+k)?
pT (1 + gel)(l + gez)“'(l + geT)
+ LK * (7.46)

+ p(l + gel)(l + gez)'”(l + geT )(1 + g)
(k—g)d+k)’
S8 o000

33e0og gobgobogrmm jmddsbos Magnesium-o.  dolo sJiools 30dwobsdyg
oo o@ol 558 , beoenm dgdmbogmosbmdsd o ghm ojzosby dowgdyands
©00g30gbeds  aobym  Fgaol  gowaobs  dgbodsdolo 3§ s 0,758.
‘dgdmbogemosbmdbolls s ogogbogdol dobgwgom dmdsgsgro m@o  [erols
30mabmbo, sa@gmgg bOwol Ggddo s gowsbpgdol Foero Tgdwgyos:
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D, = $2,00; E, = $5,00; 9., = 67%; p, = 40%.

D, = $3,00; E, =$6,00; 9., = 20%; p, = 50%.

o(ygdygemo T =2@OMmowsb  3Gmabmbo®@gdyamos  ©ogogbwgdol  ©s
dgdmbogangdol  dgedogo  bEOs  10%-0l godaangddo. gl bodbogl, @md
D, =3308, E, =6,608, g=10% 5 p=50%-0b. dgdcmbsgerosbmdols dmmbmgbogno
15%-00b0 25bo33gmol @®ml (746) @Goemdol Lsdygoamgdom dglodangdgaos
990 gabsodo  dggologl  3mddsbos Magnesium-ol  sjizoobsmgols ,,g30b0-
dmgd0l* ,,bm@do @0 Rodmemds:

V. _040(1+0,67) _ 0,50(1+67)(1+0,20)

E, (1+015) (1+0,15)*

, 050(1+0,67)(1+0,20)(1 + 0,10)

(0,15-0,10)(1+0,15)

G5dgbowsz bodgomo ,,030L0-dmgds" Bo@EMds, @mdgmoi 18,33-0b
(55$/3%) Bm@os, sbanmbos ,,bea@dogry@™ 360dgbgamdslmsb 18,01, sdpgbow
JM33sbos  Magnesium-ols  sjizogdo  dgodengds  Bsomgogrml  Lodo@manosbow

‘d95oLgoyes.

=0,58+0,76 +16,67 =18,01

7.1.9990bogeol bOeol [yomm

S>fodg o™ oym  oblbogro,  ®mgy  @5G™MI  gbws  goobodml
‘dgdmbogemgdo ob ©ogoegbwgdo dmdsgogndo. o3 sblbol gom-gdmo go@Mosb@o
dmogds  dgedogo  bOol dgogmom. 0d sdggdoeeb Aodmdwobos®myg, @mA
sbogo  3o30@ o0 2oMgEsb 5@ dmobogds ©s oJ30gboE 0@ godmodggds
(‘glododolow dMyYbgodo Igmaxzgo Jiogool @oibgo @ o@gmgds), dJmagodols
bofoemo, @mdgamoi oJ3ombg@mgdl o6 gosgbpgdsm  wogoegbeols Labom,
aodmygbgdygamo 0bgds sbogro obgglo@oiogdobsmgol. godgom, p,s0bodbsgls
aoobogdol Joeols t (gaol, 35Tob (1-p,) dmggdol ooygbogao Lowowols
Ao@o  0dbgds, @mdgalsi obggg aoybsfomgdgen  Foeols (retention ratio)
9fmegdgh.  dgdpgy,  gM33sbool  gOm  of3osby  gomgeomo  sbhogno
0639LG030900 530b0dbmm 1 -om, GMmIgeoE Goeo odbgdos:

I, =(1- p,)E,.

0y obogno 0bgglEoiogdo t (el odagnggs r-ol o 3o30@ o by
rl, boools  Lodygognem  dgdmbogmosbmdsl s  sbogmpoyg@se  dgdwogy
Vegddoi, 3d0dob  obobo bOosh gom  ojzooby dgdmbogergdls  (t+1) oo

dgdwamd  Fangddo. oy  yggees  [obs  0bgglbBoiosl  sbggg  dmodgl
‘dgdmbogangdo  Iygedogo  Bgddom, 35Tdob  Jmdwggbm gl  dgdmbogangdo
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Amero 0dbgds dodobomg [gel dgdmlogamgdl 3enygl sbogo dgdmbsgengdo,
Omdggdog d00mgds sbogro 0bgglEoogdol dgogysw:

E.=E +rli=E +rd-p)E =E[1+rd-p)l. (748)

@5d©gbos3 o@yg bohggbgdo oym, @md gOm ozooby dgdmbogego
sMol d9dgao Lowowols Gmano:

E, =E_ (0+0q), (7.35)
5J900b 25dm3obodgmdl, HmI:
Et+1 = Et (1 + get+1) . (749)

(748) o (749) BHoamdgdol dgxgdgds agodeggl d9degy aob@magdsls:

Jers = A—Py). (7.50)

09 900 o53ooby dgdmlsgangdol bOwol g, B9d30 WAmTo Iy wdogo
0J69do, dodob sbhogno 0639b@G00gd0m 3o30@seols bo'dgogom
dgdmbogmosbmds 1, s aosbwgbols foano p, 9bs oyml sbggg dyedogo.
od  dgdmbgggodo  (7.50)  Fmeomds  dgodgngds  aogedo®@Gogmm  @®mols
‘dglododolo 0bogdlgdol dmdm@gdom:

g.=rd-p). (7.51>)

@5dgbosi  ghm  oJ30oby  wogowgbegdol bAws g gdmbgggs 9O
o>J30oby dgdmlsgangdol g, bOwsSL, gl Fem@mds dgodengds sbigmo Labomss
hoo{ goms:

g=r(1-p). (7.51%)

od  2obGmagdosb  hobl, @md bOolg Y30  odmowgdygmos: 1)
dgdmbogagdol  aoybofoamgdger  (1-p)  (oabg 2) goybofoggdgamo I
‘dgdmbogangdol dobgogom 3odoGomols Lodygoam dgdmbsgeosbmdsby.

dgdogo  bAol  godoyegboll @AM dgodangds  dmbegl  (7.20)
AMmdon  [o@dmwagbogno  dgasbgdol  gm@dyeol Jmpogozo®gds g-b
(7.518) @oemdbols dos@xggbs dbs@om gigerom, Gols dgogasm dogowgdo:

B 1+9 ) 1+r(1-p) _ 1
V_D{k—gJ_D{k—r(l—pJ D{k—ra—p)] (7-52)

53 go@Moyegboll @OMlL o300l wodgdymgds (o dgbodsdobsg  dobo

aobo) ULbgosolbgs mobods®o 306mbgdol @@mML 0dpgboe  dowsgro  9bos
0g4mb, @5dgbosiz domaaos shogo 0bgglRoEogdomn godoGosmols Lbsdygsogrm
‘dgdmbogemosbmbe.

58 o000
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3opMdgagdm G gmddsbos Cooper—ols dogomonl, dggobligbgom, @mI
E,=2,70% (o p=66§%—0b. gl bodbogl, M3 g0 oJzooby dgdmbogeros

33%% ©oJgomygmo s GgobgglBodgdagmo ogm, Gsdsiz  dgowyobs 0,90$
(0,333x2,70%).  goo  s5Jzoobyg  dodwobsdy  (geol  dgdmbogemgdo  E,
Jobogmmebgaos  2,8358-0l (2,708 x(1+0,05)) ¢jo@aemgdTo,  @sdpgbowoc
3Md35600Lomgol bOwols badolbo g 5%-0l Gmeaoos.

9O 5J3osdbg dgdmbogangdol, GmIgamoi dgoagbl 0,1358-U, bOwoOls
Vgo0ml Foddmoaghl gom sjcosbg ol 0,908 @mdgols GgobgglBo®gdss
dmbs @AMl =0 Jmdgb@Po. obogro  0bgglBocogdom  gododomols
Lodygoemm dgdmbogenosbmds I Gmenos 15%-ol, ®odwgbswsi 0,135$/0,90$=15%.
Lbgoboso@op,  9Om >Jzooby 09080l Fmeo  GgobgglGo®gdyeo
‘dgdmbogemgdo  dgodergds  gobbogyeo  ogml, Gemam@i  dgdmbsgergdols

4ymggeofag@o  bOwol  (yodm, @Omdgmbsi mommgya  sjzosby  dmsdgl
0,1358. Jgdmlogangdol gl boOws dmbpgds s dbmeme  ©OHmol t=1,
oMsdg =2, t=3 > o.9. dmdgb@gddoi. Lbgs Lo@yggoom, @Ml t=0
dmdgb®do 0,90$ bmdol msbbols 0bgglBoEogdo dmsbegbgb 0,1358-0L Emeno
ggeoo  Lolb®gdol  bogowol  ymggaGeroy®  agbg@odgosls o ygoyemo
oMol t=1 3mdgb@owasb.

oOmol  t=1  dmdgblodo dmbegrmebgmo  ©ogogbwgdo  dgoden gds

3od0mgo@ml gomobogdol dmbsgrmobgemo Fogools p(66§%) 9JO0 5j30oby

dobosgnemebgeno ‘dgdmbogangdby 2,835% 2odM5ge 9b0m, 9-0.
0,6667x2,835$=1,89%. dmbogrmebgemo ©ogogbogdols Lowowyg sbggg dgodengds
3odmomgo@ml gehml 3yl bOwolig (5%) Bgddol aobgmog 39@omedo 9O
>Jzooby ©003009b0gdols Lbooegby 253M 53 9600 D, =1,80$ 9-0.
1,05x 1,80$=1,89%.

508000 sbobobos, @md gho 5J305bg wozowgbgdol bOwOlL Ggdlo
(5%) (o®dmowagbl wslsgdgomo Foenols (33%%) > sbogmo 0bggLEoEogdom
3o30@ool  Lodygomm  dgdmbogmosbmdol  (15%) bod@ogenl, o3  5%-b
ag5deggl (0,3333x0,15).

dJodpobos®g  dmdgbGowsb @0  [Farols dgdegy (t=2) goOm  oEooby
gdembogergdo Jmbognmebgemos 2,977$-0l godamgddo [2,835$5(1+0,05)]. 0,142%-
000 3obOws (2,977$-2,8358) Jmbrs gom s5JEosby @Omol t=1 8mdgbd do

0,945%-0  (0,333x2,8358) w@ofgomgol @o ®90bgglBodgdol  dgogyoe. 9O
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>J0obg gl Imbognmebgemo bOws (0,142$) s@ol HgobgglBomgdol dgogysw
Jowgdymo Fgdmlsgmgdols dgogyo, Godpgbswsi 0,15x0,945$=0,142%. (15% -
sbogno  0bg9b@G0G0go0m  3odo@smol Lodygsene  ‘dgdmbsgamosbmdbss; 0,945 —
9O 5J300%g wsJzomygao godoFsgol Lowowgs).

oOmol t=2 dmdgbddo gom ojEooby Jmbsmmebyamo dgdembsgengdo
‘dgodangds  aoboboagdmegl  Gmam@E  Lsdo  bofomobogoeb  dgdops@o.

3003gao  bofogmo - gL o@ol 03 o5]B0ggdol  bodx by  dowgdyao
Fgdmbosgangdo, GmImgdoz ©Omol t=0 IJmdgbddo >OLgdmdebgb (2,708).
Jgmeg  bsfoemo — gl s@ol t=0 dmdgbddo 0,90$-0l  0bggBodgdom

Jowgdyeno, Mmdgemoi Jgoagbl 0,1358-. dgledg bofoemo — gl s@ol @AMOls
t=1  dmdgb®do  0,945%-0  @gobgglBodgdom  dowgdyemo  Jgdmlogengdo,
Omdgeoi 9oy gbl 0,142%-L. 53 bofoangdols Jg3@gd0m ©sgobsbogm, @3
olobo a35da 9396 E, =2,977$(2,70$+0,135$+0,142%).

AOmol t=2 dmdgb®do ogogbogdo dmbsgmwbgeos 5%-om  dg@o,
30009 ©Omol t=1 8mdgbddo; obobo Jgoeagbgb gom ojcoby 19851
(L05x1,89%). gl Lowowyg dgglodsdgds goebegdols Foemols s gom sjiosby
dobogrmebgeno  dgdmbogergdol  Lowowgbg  bod®ogel @Omol  t=2
dmdgb® o, 390dm 1,985%(0,6667x2,9779%). a5bbogneano 3525@0m0
0@l M0Mgoymos bob. 7.2-by.

1 0 2
+ — +* + — O
E;=%$2.70 £2.700 $2.700
$.90 % .15 = 135 135
E o= $2.835 $.045 X .15 = 142
i = 2.8%¢
E,=  $24977
Ip= § .90 I= § 945 I,= % 992
0, = 1.80 D, = 1.890 O,=  1.985
E= $270 E,= $§2835 E,= $2977

bob. 7.2 3m3d3sbos Copper-ol ‘dgdmbogergdols b@ws.

78 bsdg@sdosbo DDM

DDM -0 @odols  Lodg@odosbo  dm@gao  yggemsbg 208039 gdyero
dogmos. 5dobmsb ©s3ogdoMgdom aogosbsgrobmm 3md3sbos ABC.

199



7.8.1 36™abmbo®gds

aolygeno  Fanolomgols ABC  3mddsbools gom  ojiosbyg dgdmbogan gdds
goaobs 1678, boem  goo  ojgosby wogowgbpgdds — 040$. ABC
30335600l Iglobgd Jmbozgdgdols Iglfsgerom sbogo@ogmbds gom siEosby
dgdmbogangdol o  gOmo  ojzool  ogoegbegdols  @obsdogol  dglobgd
dodwagsbm byom (geofosw@o goszgms dgdogao 3@mybmbo:

E, =2,67$; E, =4,008; E, =6,008; E, =8,008; E, =10,008;

D, =0,608; D, =1,608; D, =2,408; D, =3,208; D, =5,008.

gl 30mabmbo goMoymdl gohm of3zosby dgdwgy gowobpgdol Foenls
> bOol Fgd3gdls:

D, = 22%; p, = 40%; D, = 40%; P, = 40%:; D, = 50%;

9., = 60%; 0., =50%; g, =50%:; 9., = 33%:; 0. =25%.

d9dgy, Sbogro@ogmbol sb®om, dgbymg (erol dgdwgy  ABC-Lmgols
©50{g4g0s  goMsdsgogmo 3gMomo (9.0. ao@Esdsgsmo 3gMomwols 30Mggeo
Vgeo — 399d3bg Foeo), @mdgemoi Lodo Fgmo aol@obl. gom sjiEosby
dgdmbogangdo s aowobwgdol  foemo  dg9dglg Vgl 3@mybmbols
‘dglododolbo dmbsgmebgamos E, =11908 ©> pg =55%-0b ©mbgbg. 335050,
g, =19%[(11,90$-10,00$)/10,008] s D(=6,55%-0l (0,55x 11,90%).

©5dodmogMgdga  39@omedo, @mdgelsi  obggg Lodfoxgol  LEswosl
9lmgogh,  3Gmabmbols  dgbodsdobo g oiosby  dgdmlisgangdo
3o0bOgds 4%-0l Fomeno  Ggddom, beoem  Aswsbogdol  [ogro ‘dgomagbls
70%-b. (7.518) @o@mdowsb Iygodogo bOols dmwgerol ho®dhmgddo dogomgdm,
omdg=rd-p), Lbooi ' - sbogno 0bgglEoEogdom  godo@omols La'dygogom
dgdmbogaosbmdss s P - aoobpgbdol  Foano.  dygwdogo  bOoOl
0533909600506 2odmdeobodg  Lod{ogol dmgeo LEswool aobdogermdsdo
93560L3bgero Amenmdosb dgodergds godmolobml T.

r=g/(1-p).

>dggo®Mo, ABC-Lmgol I-b goohbos 13,33%-0l Femao [4%/(100%-70%)]
bogo@oygom  dbodgbganmds.  sdobmsb  omgangds, @md  Jmgdyeo  Lowowy
Fo®dmoagbl sbognmpoyg@do 3mddsboolomgols a@Mdgergsosh 3MMmabmbls.

obgns  ABC  3md3sbools  sj3ool  @o®gdyemgdol  goblabwg®olsmgols
dbogme m@o booyg agsgeos - gam 5j3oobyg dgdmbsgegdol Bgddo s
aoMEsdogog 3gMomedo gopobwgbols Fogmo.  x9@ gobgobomm  oj3zosby
FgIobogargdo.  30mabmbols  Dglodsdolbow  ge=19%  wo gy =4%. 0dols
350339306 9Om-90m0  bgdbo, m9  @5A™MI  JEoOgds  gho  oJ3ooby
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‘dgdmbogangdo 19%-pob 4%-dog, dpamds@gmdl dgdwgydo. dggbodbmm, @md
Lbodo (eool aobdogeomdsdo (d99JgLgesb dgb®gdoyg) aobsgggmo I3o®ogds
15%-000 (19%-4%). 35Tob ,,.{@x0g0 d9d300905° @obslbosmwgds [ gaofswdo
‘dgdwga0 bowowoon 15%/3=5%. gl 360dgbgarmds sgerwgds 19%-b, odobomgols,
@md dJogowmm 14%-0ol (19%-5%) Geoeoo 0,. gdegy 5% ogewgds 14%-L, @ols
Jg©gaoG gegdgmmdon g =9% (14%-5%). dmeoml 4% (9%-5%) o®ols 0y -
bomgol bogo@sywggo dbodgbganmde.

Sbogmpoyg®o  3Om@Egeygdol  2sdmygbgdom  dglsdagdganos  0dols
aodmmgans, OEAMEO 350bOEgds Aosbegbols Fogo 55%-psb d99d3Lg el
70%-d0g dgbog (gal. (O@xogo bOolsl ymggerfamoyg®o (33e0oegds
goagbls  (70%-55%)/3=5%. 85Tob, P;=60% (55%+5%), Ps=65% (60%+5%).
dmaem 3bodgbganmds 70% — gl o@ol dgbog [geol gopobegdols oenols
30mabmbo@gdyeo dbodgbgermds (Py).

23916905 @ gOom oJ3osby dgdmlogamgdol Fg9d3gdol o powsobgdols
Foangdol 30mabmbgdo, dgodangds ao39mgl gom of3osby wogowgbogdols
Lboools 36mabembo:

D, =p,E, =p,E,(1+9,,)=0,60x11,90$ x (1+0,14) =0,60x13,57% = §8,148$;

Dy = pEg = PsEg(1+ 9, )1+ g) = 0,65x11,908 x (1+0,14) x (1+0,09) =

=0,65%x14,798 = 9,618$;

D, = P,Ey = PoE,(1+ g, )1+ G, )1+ Gyo) = 0,70 x 11,908 x (1 -+ 0,14) x (1 + 0,09) x

x (1+0,04) = 0,70 x15,38$ = 10,765.

782 oo @o®gdygegdols dgxolgds
ABC 3md3sbools siogdols dgdmbogerosbmdgdols dmmbmgbogno  12,4%-
0560 aobogggmol @Ml dgodangds  hoomgogrml,  @md  (33@0o0
dJogmobomgols yggers dobdo  dgdogoemo  dmbogdo  dowgdygaos.  sdo@md
sbgos 5@Lgdbmdl dglodangdenmds dgaobogl ABC 3md3sbools ojiogdol dogs
(b5dgogmo)  odgdbymgds.  dggbodbmm, @md T =8, odo@md V_-ob

aodmbomgagemo  Loko@ms  20bobob@g®mlb  Di-ob  ©o(ygdyero  Dy-dwg
Looggdol woygsbomo @o®gdya gdgdo;
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0,608 1,60$ 2,408
V_ = + + +
T {(1+0,124)1} {(1+0,124)2} {(1+o,124)3}

L3208 ][ 5008 | [ 6558 |
(1+0,124)* | | (1+0,124)° | | (1+0,124)°
L8148 ] [ 9618 __188%
(1+0,124) | | (1+0]129)° |

d5dob V., Lopowg aobolobwg@gds Dy-ol Logydgganby:
VT+ _ 10,76$ =
(0,124 — 0,04)(1+ 0,124)

V-0l @5 V_.-0l gog@mosbgdbom dogomgdm ABC  jmddsbools sj3ogdols
bodgog mo@gdyegdsl:

V=v_+v_ = 1889% + 50,285 = 69,17$.

ABC 3md35b00l 50900l dmigdygen 50$-0560 3g@Lolo @Ml sogogo
obsbobos,  ®md  sjzogoo  19,17$-0m  (69,17% - 50$)  s@OsLsmobopm@ss
dggnolgogemo (g0 oj3ooby aomgeom). bbgsbso®ow, ABC-Lmgol @gseny®o
(535dB09M0)  Godmds  ,,g5L0-dgdmlsgogo™  Gmaos  29,9-0L  (50$/1,679).
dog®od  ,,35L0-dmggdol™ L, bm@Io @0 RoMEmds YR  do@ogos S
Ae@os 4L4-0l (69,17$/1,67$), Goi obggg 0dsbg 9Hyggergdl, @md  ABC
30335600L 5430900 s@sLomsbosmss dgaslgdyeno.

50,288 .

783 Ugdmbogerosbmdols dogs 2065339000

AoameE  [obs  dogomomosb  godmdpobodgmdl, dol dgdogy Mo
Ja0©gos o930 gdgeo  3OMabmbgdo,  Lodfoggol  LEHoswosdg  dmgero
3g0omeobomgol  ©ogogbgdol  dJmbosgrmebgao  ©mbol  goblobrmg®mols
30m3gegds  Logdome  oglsobs  bopgds. dgdogy dgbodengdgemos
2odM0mgoEmLs od ©003009bogdols 5ygoboo W0M oY gbs
‘dgdmbogaosbmdols  dmmbmgbogro  aobsgggmobsmgol.  dopa®ed  d@sgogoo
boobgglBoEom  go®@ds  Lodagdemdl  gobsgggmgdol  woligmbBodgdols
303309BH0bgdbygamo  dg@hggol  dgommwom, @mIgeroi  2oomsbsd®gdws  gem
5J305bg ©0g3009bgdols Jmbogmebgano sygsbogr ®oMgdymgdols ws dols
dodobodyg 3¥@LL. bmaxg® o3 bLowowgl 9fmegdgh @olosbo Jo@sgrols
Bg9mbogamosbmdols  Dops  gobsgggml  (implied return).  3md3sbos  ABC-Us
dogoemomdo gl aobsgggmo 14,8%-ol Fmenos.
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784 gslosbo Jomompgdol dobGol Fogg

ol dgdpgy @53 dowgdymos  @opo  gobosbo  Jowogrwols  dogo
aobo3ggmols  dgolgds,  dglodangdgenos  Iggnolegl  dgbsdsdobo b9
309803096 g00. dgdgy  yggmes aosbosmobgdymo sjioolsmgols domgdyeo
dmbo3gdgdo  dgodangds  Fo@dmpagboano  ogml  a@sgogzol  Lobom, Lowss
390303590 0g@dby aosbmdogros dgdmlsganosbmdols dogs gobsizggmo,
boaem 3000bmbRom by — L0930 3Mgn030gb@o.

530603bmm, M3 sOLYIMAL  gobosbo Jowogrgdol dob@ol [Ogols
(SML) o950l ®5dwgbodg dgomeo. gOm-gOmo  dgomeo  ©s353doMgdagaos
30595030000 Yyggersbg @osdmdgdyero (gOGoggdobomgol [@gol spgdsbomsb.
sdobomgol  aodmoygbgds  do@Fogo  Ggadgbool  LEsGoLE0gy®o  dgmmeo.
Lbodgdbo  FOgol  mogobygomo (9300  ©s  ©obMol  gmgn030gbdo
3obolobwg@gds dmgdyero dmbsgdgdom oly, @md FOgol gobanoggdsd
bo9y390gbme  sSbobml  gdmbogemosbmdols  dogs  aobsgggmbls s 0970
309803096GL @0l RodEmds.

bob. 73-bg dmygobognos SML-L dgggoligbols dogomomo. o3 dops@omdo
SML-L 573l 8%-0l @mero mogolyggseo (9300 o 4%-0l bmdol ob@e.
dmigdygero SML  a30h39690L, Gmd bmaswse dgos@gdom ds@sgo ,,bg@ol
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aogoegol,  gowgol  ob  ao@ogogol @AmL.  Lsgmdobomgdols  bmds
dbodgbgermgbo  dgdiods 1973 (9ol mg@ombgdom  Lododygm  gd@mdols
olygdol  dgdwgn.  hggyeegdodog  myEombgdbg  Logmdobomgdo  YR@M
bogagdos Lodobolbm siogools dgdgboslmsb dgoo@gdom. gl sgndom  odom
s0blibgds, G™M3 myEombgdol dJobgogomn gmo@dobyo ©s YOMOgOMYsMZE gdo
Jgosdgdom  do@Rogo  RmAIgoomn  boOGEogmegds,  gow®g 5309000
(mgg3Gombgdobomgol  o@glgdbmdl  Lgdmogogss@goo, GmImgdoi  byarowsb
bgendo ¥bws gopogogl aoMoyqgool wowgdolol), s d@Jobgdgdols bogergdo
O5mEgbmdomn  aodmodhgzosb (mgiEombgdols  yowgol  @O®ML  gosbpogo
Loghmm  guaso  mobbs  googgbom  bogangdos  Ladsbolm  o§30gdby
aoobommsb ‘dgos@gdom).

dogbgoogo  sdobs, 0bggHm@L  ¢bos  osblmgogl, ®md  myEombols
dgbOgegdolols  hgguergd®og 9bps gosobsml  bsgmdobom, ®mdganocs
0g0mmb 5J30g00L aogogs o6 dgdgbols Logmdoloml Gmenos.
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8.3.954 >

mg3Eombols  bgooldog®  dgowggal  Ly®dL  3Jmbogl  ao@Msb@os, ®mI
35394008900 ‘dgor e gols nogols 3o gdegan gdsls 0g30Mbols
gLO e gdoliol. 39@dme, ,,Joe mgEombol dgowggal Ly@L doowml odols
2oM5bG0s, MM sdgoggerls o3l dmmbmgbogo sjizool dofmgdol ¢gbodo,
boao o mgEombols godgowggel Lydl 3Jmbogl 0dol go®sb@os, @md
dyoggeols  gdbgds  dglodangdenmds  gosobosml  Lodo®m  @smegbmdols
nobbs. @5dgbosz yggems mR3ogMo 3ob@Ms]do OCC—ol gogmomn owgds,
LYm@go gl m@gsbobsioss @s0b@gdmgligdyaro, Gmd yodgowggends ‘dgdenmls
3MbA®5JBol 300mdgdols dgldgan gds.

OCC-Lmgol odol  godm  mogo @md o6  dggfybgdobs,  dodyggdds
MB30Mmbgd00  gokMmdolol osfglgh bogo®sgbm dmmbmgbs. doygbgosgew
sdobs  Lod@mygtm  go®dgdl  9xmgds  ofgmn  mogosbmo  Ly@dgoeoliedgd®
oo gbmb 9u3@m 335300 dmmbmgbs, Modwgbssi Ladm@mmme olobo s@0sb
3obygbolidygdgerbo OCC-Ul (obsdg mogobmo 3awogb@gdol 3mJdgogdsby.

»J@“ mgEomboll OML  asdgoggeds ¢bos dosfmwml Aswsbrogno
gl g gdol gobols dgbodedolo dmEygemdols 5j30gd0. ,,gum* ®gEombols
dobgogom godgowggaol dog® mobbs  ojiool dm@Eygemdsdo  gosobpgds.
yggeos  dgdmbggzsdo  mgiombgbols  aodyoggerol  Ladmeomem  bo®xo
‘dgoagbl dgbdygagdol dmdgbGdo dobo®dbg ool golls s dgbeyangdols
Qobl  dm@ol  Sdbmeyda®  Lbgomdsl. oy aodyoggaeel o6  dgydenos
aobfoml  dmzgdygmo  bo@xgdo, d5dob OCC s@dmhbgds bomadg Lo®obgm
damdomgmdsdo. sdo@md bsggo@ggaro s@ss, Mmd OCC-3 godyowggerologsb
‘dgdmo@obs  mogobo o330l LobEgds. gl LolEgds ,,do@mgol  Lobgemomss

3bmbdogno, s ol Gomsizom dgoglh ojiool gowgol s ,,dmzen g™ aoyowggdols
OAML dodygsl.

83.1. ,,Joe* mgEombo
0d dgdmbgggsdo GmEs bgds ogsHmo ,,Jme* mygiEombol (covered
call writing) godmfgds, g.0. @m@Es MREombols 3sdgoggeo Bemdl Lodsbolim
5J30gdL, ol oMo gogrgdyemo dgoBsbml gymo yo@sml Loboom. 3o®ojom,
ol googMoibgds dgoggerols dogd  gopsbogro 3Mgdos. 5dog®MYE SO
3od40©g9eol 530900 0bosbgds LodOM3gAH™ Fo®dsTo. sdoBmad myy dyowggero

aoo(y390L 0g30Mbols ‘dgbegen gdsls, dombmgboano >Jiogoo
dofmpgdobomgols  dbos  odbgds. 9y mgEombol  gows  sdmofyg@s,  ob
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3od4o©ggeds  oby@s  mogobo 3mboios, godyowggml  ¢dybwgds  msgolo
>diogdo.

09 bpgds  @ogRs@Sgo  ,Jom*  mgaEombol  (naked call  writing)
3odmfgds, go. OmEs mxgEombol  godyoeggero o6 Geomdl  Ladsbolim
0J(30gdL, 35dob Logo®ebBom dgbs@obgdol 300mdgdo dgosmgdom Gmyeros.
39dm, obobo dgoeggh gom-gohmo 0d Goibgol 2oblobmg@sl, ®mdgeoi
d9po owdmhbpgds. 30M3gao  Moigbgo Gmeos mgEombols 3®gdosl gl
Lodosbolim sdiool Lodsb®m wodgdyamgdol 20% s dobyl gl gagdols
Adobls o oJ3ool Ladsb®m gosll dm@ol Lbgomdol (03 3odmdom, @I
gl gegdol gobo  dgBos oJzool  Lodsb®m  3y9dlbg). dgm@g Goibgo
AME0s mRB3ombol 3@gdools s Ladsbolm o300l Lodbsbdm @wo®gdyangdols
10%-0l xodobs.

200536md0L  dmbmgbols  dopaseomols  Loboo  Gmdgmowsi  ,,Jmen*
MB03ombolsmgol  gobgobogomm  dgdmbggge, GmEgbsi 0bggbm®o ofgdl
»JME@ mxEombl 093930900 60° ©s 0@gdl sJEosby 3$-0L Fmen 3@gdosl.
09 bsdobolm o3os 0gowgds 58%—s©, 35dob doBgs m®o 03 Goibgowsb,
Amdeools aodmmgasi Jggdmmss dmygsbogno, yowglio 0dbgds:

M53E0mbols 3Mmgdols =3$x 100 300%
5J00l LodsbOm modmgdyagdols 20% = 1160
dgmmwo 1 Jobgl mgogomb ,Jomol® dgl@gmgdols golol sjiools
Lodob@m oA YEgdoby gosds®dgools Lowowols = (60$-

588$)x 100 sjios —200
by 1260$
dgommeo 2 M530mbols 3Mmgdols =3$x 100 300%
5J300l bsdsb@m wodgdgmgdols  10%=0,10x58$x 100 >Jios | 580
by 880%

Godgbowsiz  d0M3gemo  dgmmeo  dg@  ®oibgl  odanggs,  sdwgbo
25dm0ygbgds gl gogao. 53335050, dogommomndo doGgol dmmbmgbs 1260$-0ls
Ae@os. gl bodbogl, M3 godgoggmds dOm3gOlL  gbos doliggl  1260$.
dog®od  od  dobbom  @oEyob  dgodangds  aodmygbgdygmo  ogml 3G gdos,
25390039el dgbs@obo 9db6gds dbmamme 960$ (1260$-300$).

832. ,,53900“ mgg30mbo
300536md0l  dJmmbmgbs ., 8390 mgygEombobngols  sbogrmgoyg®os.  my

QY0 mg3ombol  godyowggml  Lod®mygdhm  Go®@dsdo  obpo®odby ,,gy0
mg3Eombols  dgbeygagdol  bmdol  gyemswo  mobbs  (ob  Lbgs  slosbo
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Jomoggdo)  odgl, ol o®  Ldodgds dodgol dgBobs. godws  sdobs
3od4o©ggeols  dgygdanos  sbpo®odowsb dJmblbsl  dgoggamoliopsh domgdyeo
30gdools  Am@o  Fy@oso  mobbs, ModEgbosi  obpo®modby  o®oibgds
‘dgLO g gooll @omgdbygagdols Fmao 4bOYbggaymes.

09 LodOMmggOHm Bo®dsTdo ,,B9m“ MmgEombol godgowggeels osbasmo'dby
o0 0Moibgds  Fumoo  mobbs  (sb Lbgs @golosbo  Jowogwgdo), sbigm
MR3E0MbL ©sYRS@Sg 870 myEombl (naked put writing) fmwgdgb. sLigmo
aodgoeggeobogeb  dmmbmgbogro  dodgol  mobbs  oliggg  godmomgengds,
OOamO3 ,Jom*  mgogombobsmgol godgowggmobomgol. go. 890
MmxEombol  godgyoeggerds  gbws  [oMopaobml  dodygs, ®Omdgeoi  ®@o
@obgoesb  goowpglbols  @Gmeros. 300390  Moigbgo  Gmeros ®mgEombols
30gdosl gyl Lodosbobm o300l Ladsb®m @wodgdyangdols 20% ©s dobyls
5J300L LodosbOm 3y@llbs s ,,aq90° mgEombols Igldygagdol goll dm@ols
Lbgomdol  (Bosdi30gm  yydsmgds  0dsl, Gmd  dmenem  dpagbo  ,,Jmen
3030Mboloasb  aoblbgoggdom  dodo@esdody Lowowgs o dbmermo  0d
dgdmbgggodo ozengds, my 5300l Lodosb@dm 3y@lLo gldygergdol Goliby
d9®os.) dgmedg Goibgo olggg aodmomgangds, @mam®3 ,,Jme* maoiombols
dgdmbgggsdo, g.o. ol mPEombol 3@gdool ©s Ladsbolm oblG®ydgb@ols
LodsbOm @oMgdyangdols 10%-0l xsdols Feaos.

2300536md0L  dmmbmgbols  dospsemomol  Lobom  @mdgeomsi  L,,g9m
Mg03ombolsmgol  gobgobogomm  dgdmbgggs, GmEgbsi 0bggbm®o ofgdl
»BY0C mg3Eombl L,ds0F0 40 ©s 0@gdl of3oobg 45-0L Fmer 3Ggdosl. my
Lodobolim  ofzos  ogowgds 41$—s©, 35Tob  Jodgs G0 03 @oibgowsb,

Amdenoz g gabso®sss godmmgemogo, goowgbo 0dbgds:

MxGombol 3Mmgdol =4$x 100 400%
5J00l Lodsbdm modmgdygagdols 20% = 820
dgmmeo 1 dobyl mxzgoimb ,,Jowoli dgleygamgdols gobol ool
LodobOMm oMoy gdoby gowodomdgdols Lowowol =

(415-403)x 100 500 ~100

bga 1120$
dgmnmo 2 Mg3Eombols 3Mmgdols =4$x 100 400%

5Jool LodsbBm modgdgamgdol  10%=0,10x41$x 100 | 410

sjios

Ty 3108

Modgbowsz  30Mggeo  dgmmeo  dg@  Moibgl  odanggs  Lfm@ge ol
253M0g4gbgds. s3g35M00 dogsmomTo dodgs 11208-0L Geeos. gl 60dbogl,

228



O3 95dgoggends 9bos assgboml msgol dGmyg@l 11208, Godpgbsws
od  dobboom  Ygbodangdgemos  3Ggdools  aodmygbgds,  dodyoggends  ¢bos
dg0Bobml Fbmeme 720$ (1120$-4009).

‘d93603dbmm, G™3 mgyiEombgdolbomgol dodgol Jggos wmbgbg Jmmbmgbs
LoPygolbo  dodgol  Gmeros. dodgol Loowols aodmgagds guGMm  Goyeo
bgds,  Om@s  300mgbgds  bbgowlbgs  0bggb@oEogdl  sbm®Eogegdls
(0bgmgdol, Gmam@oEss bbgowslbgs ,,8390° ©@s ,,Jome* gOmEOMY @O yoogs
ao4oegs, obiggg hggynegd®ogo oizogdol dgbyowgs 3Ogo@ol aodmygbgdom
s> Lgbbo@ oswgdygamo bbgs oJ30900L gOmOOMYEo 254ogs. ao@©s >dols
06gJbbg mRPEombol wosgbolols odgol bmds I3oMgds (20%-©sb  15%-
dg)), ©odpgbgosi  0bpgdlby  myEombgdo  goslol  bogmmgd  @bggol
3ob0P0sb,  goedg  myEombgdo  omggus  5J30gobg.  (0bwgdlby
0830mbgdbg dgdogy mogdo asboboangds.)

84. mg3ombgdom 3mygdgdol ©s obs3oMmygdol sdggMS

M830Mbgd00  godk@mdolols dJmygdgdol ©s obsioMagdol odgag@ols
Logombolowdo doamds Lsgdome do®@ogo aobosggdos, mydis Lodgdmlsganm
aoabobools  bm®dgdo  bmaoswse  dgodgngds  dognosh  Goygero  oymb.
bmgopo  Ibgggemosdo  doowgds  dmgerggeoeosh  3g@omedo  godo@omols
dm 90960 @5  ©obogo®magon, Modegboss  yopge-aogowgol oMo gogdols
9d9¢gbmds  gomo [aol gosdo bmdEogmegds. sdoGmd  [dobps mobbs
hgguergd®og gobobogngds @mame 3 bhggymgd®ogo dgdmbsgsgmo — oy gl
Im2 9005, o MY gl sbsgoMa0s, 35d0b ol doeosbsw ogomgds (3000$-Iwy)
hgguergd®ogo  dgdmbogmosb. dmagdol s  ©@obgo®maol  goblobwg®olisl
Logmdoloml mobbs gdo@gds yowgol ggobl o gogwgds gogowgol golowsb.

©539dgom, @M msgowsh dgdgbognos ,,Jm@*  mgEombo. oy ,,Joa®
Mg3Eombo  LOY@Egds, 357dob dgowggmo sjiosl 0dgbl Igb@gagdol gobls
3eogls 3@gdoom, @mdgeroi MmBEombbgs  powsbomo. oy dgdogy  bogds
o>jaool  gogowgs, 3d5dob  dm3gdyge  mobbols o gyoegol gobl  dm@ols
Lbgomos dgoeygbli dgoggamols dmggdol ob obsgo@yl.

0yg myEombol  dgopggero dgdeamddo  dgbdgagdol  dopog@oe ol
aogool, dodob  gowgo-gogowgol  @oligol  dm@ol  Lbgomds  ‘dgoagbls
3930300l dmpgdol ob obsgo@aol  Lowpowgl. Gm@Es ,,Jome  mgEombo
o{99@gds dgbdygergdol 2oMgdg, dodob powsbrogno 3Mgdos dgowggerobsmgols
0690 3o30@ ool wabso@yo.
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aobgobogrme  mgygEomboll  aodyoeggerol  dspoomo. 9 mg3ombo

LOgeegds, d5dob podgoggemo oJ30gol  gowol g yemgdols golils eyl

Mgx3ombby dowgdygemo 30gdool gobisw. dmiEgdyer xodbs o of3ool yowgols
OOML  aosboan oLl dm@ol  Lbgomds dgoagbl  odgooggerolsmgols

35300l dmg gdols ob ©@obs3ompl.

09 dmyag05b960m mGBEombols dsdyowggao dgodgbli dol, obydoglh @o
sdom  mogol  3mboiosl, 3d5dob  mgEombol  aogogol  @EML  dJowgdoe
3@gdosls  @o 03  3@gdosl  dm@ol  Lbgomds,  @mdgeoi 3mboigools
oby@g0lol gomsnbgds, [o@dmowygbli jodo@ ool dmagdols ob ©obsgomyl.
OmEgbs mgyEombo  dglogmgdol godgdg ofy®gds, dodob  godyowggero
00gdl Jomgdyeo 3G gdool G 3s3oGoeols Jmygdsl.

>3 gEombo  sbogrmyog®o  Lobom  aoboboangds. GmEs L8900
mgy3ombo  dgbeygamgdol  godgdg  ofydgds, 35Tdob  Igopggero aoboiols
obs3o@al, bmem asodyoeggerls ofgl mygEombols 3@gdools Geano dmggds.
Lofobos@degam wodbydago go®opagdolsl gopge-aogowgol goligdl dm@ols
Lbgomods  dgoeagbl dmpgdol o6 @obsgodal. mgEombol dgl@ g gdolsl
d4oggeo 0@gdl dmpgdsl, Gmdgaroi dgbdygagdol gobl dobyl sjizoobg ob
Mg830mbby aowsbommo msbbol Gmaos. omgergds, @md od ‘dgdmbgggsdo

3od4o©ggeds 0gows ojizos gy gdoll gLL dobyl myEombby Jowgdyeo
30 9dos.

gL (gbgdo Bmgao @ogo Logowsbobosm  LE®s@gaogbol go@emgdols
Lodgoggdol 0danggosb. dspsmoms, 0bgglBm®Mds ogos oJi0gd0 s Sdols
dgdgy  domo  gobo  Log@dbmdmoee  asobods. g ol obans  asyoeols
5J30g90L, doowgdl dmpgdsl. ool boigmsw 0bgglbEBm®al dgygdaos ogomls
0563000 ,,390“-0 s 5O gogoml oj3ogdo Faol dm@mdeyg. sdygs@sE, ol
o0 dmobgbl mogolo dmpgdol @goeobgdl, sdo@md o3 Fgeol o3 of30gdby
aoabobol 5@ ao@sobeol. 53 dgdmbgggsdo ofogdom dmgygds ©o3YE00
04m  ,,890° mxzgEombol  dgdzgmdom. 05bg@ol  wowamdolsl, 0bggLEM®L
dggd@os  goesfyzodmlb ob dgobdygamml mgEombo, ob aogopml sjiogdo,
doo@eml  s5doo  dmagds o sdggede g@mo  [mom  gopssgseml
aoabobo@gdol go@sbs.
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8.5 my3ombgdol @omgdgamgdols Igxnoligds

8.5.1 @o@gdbyamgdol Igxnoligds mgyg3Eombgdol sdmFymgol Fob

M0g83E0mbgdol  @oMgdyagds s ogdoMgdgmos  Ladsbolm  oj@oggdols
©00Mgo Y goolmsb, o gl odmigoegdygagds Aoblogymdgdomn bowo begds
Mg3Eombgdol  sdm{ydgol  dmdgbGol  Fob  (Lodmgemolomgol  goGygom
»odmF @ 30LoL%). bob. 8.3()-by Vo®dmwaygbogros sdm{g®g0lLols
©5dM o o gds mR30mb L, Joeoli* moMgdyamgdsls ws gbdygmgdols gobls
1003 o Lodobolm ozool gobl  dm@ol. oy of3ool  gslo  100$-by
ado0s, 35dob  mgEombl  s®ogomeMo  WoMgdygangds  o®  goohbos.  mey
o>Jaool gobo 100$-bg dowogmos, 35Tob mgEombo dgodangds dglGyerogls
09 oJaool gsbo 100$-s@ ©s dogomon sjGogo GmIgmoi YRO®  dzodo
©o@l. myEombol dgowggaol (dobws dmggds  Tgowygbl od@ogol Lodbsb@Om
oLl s 9y ofgool gobo 100$-0l Fmer dgbOygagdol gobll dm@ols
Lbbgomos. dog®sd Lobsdpgoggdo meEombol dyowggeols 3ol Igbdgagdols
5930 goemds 5@  goohbos. mgyEombols godgowggal dgydeos Yod@ogm
aomboml dyoggal oJ@ogol gobl s 10080l Gma dgb@yegdol gobils
dodol  bbgomds. sdggodom  m@ogg dbocdg  soioggol  dgbdgagdoslosb
05353300 gd @  gbg@byanmdgdl. slgmo Lob@Ggds bdodgdsdos doGomswsaw
Lbododgm  mgEombgdolsmgol (OCC-L  aodmygbgdom), dopa@sd  bmpog®omo
0639LFAMM0 130@5Fgbmdsls 5bodgdl mRg3ombgdol FoJBmomog dgl@ g gdsls,
‘dgodangds Logowobswm mgommlsb@obom.

bob. 8.3(3)-bg (o®dmwagbogros ,,390“ mgiEombo sd3m{y@golsls 100$—ols
Ameo  dgbagagdol gobom. oy ojzool gsbo 100$-bg domsaos, d5Tob
MB3E0mbl @oMgdyamgds 5@ aoshbos. my ojizool goslo 100$-bg @sdsaos,
Mg3ombo dgodagds dgldgmegl, @md dogowmm s5j3osby, GMIgmoiE RO
bogangdo ©o@l, 1008, o odygo®oe dogoemon (dobos dJmagds, Gmdgeo
Mmx3ombol dyowggaobomgol Gmeaos 100$-0l Fmer dgbdygengbol golils ©o
o>Jaool  Lodobdm 3@l dm@ol  Lbgomdol. olggg Goamag  ,,Joe
Mg3E0mbol @AOML, oGO3 3odgoggel s oM 3 dYoggerl o6 oz @goay®
5J30gdmsb  3o3doMo. ,,39m°  mREombol  Asdyoeggerls dbmenme  dgyderos
aoogboml  dgoggerls 100$—oli Ao  dgbdgagdol goblbs ©s ojiool
396LL dm@ol Lbgomds.
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(=) Jmen™ ogpeebol modgdagengde (2l mpe” mqreebol DoGgdogergde
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ey

i

$100 $200 0 $100 $200
arznal mala sdgool malio

w0 mhal muﬁa%‘ag: aa.:.

bob. 83 mg30mbol @oMgdyagds sdnFy@dgol dmdgbdol (ob.

bob. 83-0L @ bofoeby [®x99d0, OmIggdoi sImFy@dgolsls ,,Jmen*
©5 ,, B0 MRB30mbgdol oMoy gbdgdl o@bodbogl, dgodengds aobgobogrmm
OOMO3  L,Joe“ ©s L,g90° mg3Eombgdol  wo®gdyamgdgdo  dgberygangdols
dmdgb®do, 0dol doygbgosgs, 3mbRGsIBol dm]dgogdol hodhmgddo @Ml
amdgen 3mdgb@Bdo bpgds gl dgbdgagds. ,,Jo@* myEombobsmgol Ggbogo
bobo, Gmdgmoi E.Zw@s 2008 (go@omgdl 5g@mgdl, [o@dmswygbls ,,Jmen
Mg3ombols Jogs @oMgdygagdsls (intrinsic value). sbogrmpoyg®o, Ggbogo
bobo, ®mdgamoz E,.Z@s 0 (g0pomgdl 5g0mgdl, {o@mdmswagbls om0
MBEombols dogs WoMgdyegdsb.

bob. 83-byg ,,Jo@” ©s ,,q90° mxyEombgdol dogs @o@dgdyegdgdols
Ggboao bobgdo dgbododolo@ sg3wbodbmo IV s IV -om. obobo @Gmanoo:

IV, = max{0,P, —E} ; (8.15)
IV, = max{0,E — P} (8.13)
Lowog P — Ladsbolm  oJgool  Lodobdm  39@los s E—

mg3ombol  dglbOymgdol  gosbos  (bodobo  maxswbodbogl, @™
530 gogeos  g@hbogrgddo  dmmoglgdymo @0  3dbodgbgermdo@sb
9oglbols 35dmygbgods).

aobgobogrmm o mg@ombo  bob.  83(s0)-bg.  dobo  Joys
©0M g0y gos (8.15) aobBmangdol dgbodsdobo Fmeos max{0,P, -100$}-0l;,
@59 gbssi dgl@ymgdol gobo 100$—0l Gmenos.

d9360dbmm, @md  100$-bg bogangdo sjiool  bgdboldogdo  Lodsbem
396 Lobmgols, dogomoms 5080, dobo ‘dogo 0oy gdo
max{0,P, —1008} =0. 5do@md sbgm dgdmbggggddo IV, =0. sbeos ©og9dgom, Gmd
>Jaool Lodobdm 3yu@bo 100$-bg dowogros, dogogomas, 150$-0l Fmeanos. 9
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‘dgdmbgggsdo dops @oMgdyangds Geagnos max{0,P, —1008} =50$-0l. >Iygo@o,

Fogs  @oMgdgagdols  Fgbogmo E {g@@omTo  oigerols  dodo@megangdols,
@53 gbosi o mogl ogdol mdo deygbo [ORg: d3@0bmbRseydo (ol
2500l 3OAEbsAMmS Lomoggdby wo Efgopomby) oo (Ogg, @mdgmos E
Vao@ogosb ofg3l 45 a@oeyglbosbo gymboon hO@ogm-s@dmbsgangmobsgb
(0o 5gsb godmdpobos®g o3l l-ol Fm@o ob®s). ,,q9m° ®mREombgdols
Fogo  @0Mgdgmgdgdolio slggg pasohbos Lobwgs®o E §g@@oendo  oly,
AeamO3 gb bob. 8.3(d)-bgs bohggbgdo.

»Jo“ s gm0 mgaEombgdo  dom  Tops  ®o@gdymgdgdoby
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Mm330mbol Bobigdl dm@ol goblbgoggdsi @ odbgds. msgol dbdog gb
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do@ol bbgomdbdol. dol dops @odgdbyamgdabyg mgzgEombol gosbols bodo@ls
9fmegdgb @Omon @odgdnmgdsl (time value) (wdomon 3@gdosh).
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dmdgbBodwyg ©Omomo @o@dgdymgds  ogdomo  Lowpowgs. dosdiogm
Y9Oo@gds 0dol, GmA ,,Jo® mgEombols 3@gdos — gl YdOs@me Jdoys
5 EAOMON0 WoMgdygmgdbgdols xodos.

0639LA MG obomgol, @mdgelen gowsfyzgdoero oJglb 0d oj3ooby
0330mbol gs5dmygbgds, @mImomsi ©ogogbegdo 5O gowsobwggobgds,
dol  sdmfydg0lL  mo@oesdEyg, YROM 0580 PXEYdS  MP3ombgdols
23540gs  ©d bd5bodby oJ30gdol gowgs. Logddg 0dsTos, O™ ,,Jeoe
m33ombol  dgbOyagdol dgegao 0bggbFm@o oozl mxgEombols
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dogomoms, asbgoboermm  sJBogo, Gmdaol  dodwobodg  golo
110$—0o. 09 ,Jo@“ mgcEombl 3 5j®ogby aoshbos 100$-0l oo
JgbOgagdol golo o oyowgds 4$-50, 35dob dobo Tops s OMoOmO
0O dgmgdgdo dglsdsdolow dgowygbgb 106 (110$-100$) s 4$-U (14$-
10$). 53 mg@Eombgdol Fgmmdgels dggderm  dobo  gsdmygbgds  m9y
osbo@xogos  ©odsdgdom  100$-1. doa®sd  0bgglBmA0l  9udm 05950
YN ©YOMES  MmP3ombol  gsgyoegs s b5bsdby  ofiool  yowgo,
@59 gboo o3 OML sds@gdomo bodxo dbmenme 96$- (110$-149)
‘dgoea gbo.

dengd-dmgaenbol  dJmpgeol dgm@g bogewo — ol @mId Jo@F®™
9003009b©M >Jogdobmgolss aodmboygbgdgeno — SOGOED SO
dJobsdm@gdgemo  os@ss, ModEgbosi ®MPEombgdol oo Gomgbmds
obgom  oJ30gdbg aodmofgdgds, @mIgebgesi begds ©ogowgbogdols
poobs  mg@ombol  dmJdgogdol  gowsdo.  odobsmgol, Gmd gl
QeoOdgas aodmgoygbmm sbgm oJ3090bg mgEombgdol wo@gdyagdols
dgbogolgoamow, doldo dg@sbomo oym bmgogdmo 3gmogmgds.

8.72 go®dygms

aoolobogdol o  G@sbLoJzoygdo  boxgdol  o@  s@Lgdmdols
3000d96do »Jo@“  mgEombol wo@gdyagds dgodergds  dgaelogls
dengdol o doygmbol dogd  dgdmmogobgdymo  gm@dgmom.  Iols
bdodoe 0y4gbgdl ob, gobs @ELommdl olgmo LodygsEool o@dmhgbsl,
Am3Es 0g3ombol Lsdosb®m golbo bLgBombymsw aobbbgogogds dolbo
bodpgomo gobolpsb. mgEombo, Gmdgamon dergd-doygaembol go@dgamon
domgdegen 3obby bogergdo 09400 9ds 4ogoby 3obos@ls
Fomdmoagbl; o 3o@oJom — ol Gmdgmoi o3 gdbomn Jo@osg ol
04ogds aogoegol gobos@os. mygEombols bosdpgomoV, modgdyagdols
d985Lgdobomgol dangd-Fmygebol gm®Iygasl o5fgb dgdwgyo Lobgl:

E

Vc:N(d1)Ps_eTN(dz)a (8.10)
oo
In(P,/E)+(R+0,5¢°)T
d, = = 8.11
1 SR (8.1
_ 2
dzzln(PS/E)+(R 0,50°)T _ (8.125)

oNT
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=d, —oT . (8.120)

Lowsia P — Ladobobm o@ogol dodpobsdg Lodobem golos;

E — mg@Eombol dgbdygamgdol 3obo;

T—  odm(yegedeg w©oOm  (o@dmoygboano  (9ganbg gomgeoogo
bo{ o gbdo;

o — ojgoolb dgdmbsgamol LEsbo®Fgao gowobGom asbmdogoo
Lodobolbm  hggyagd@dogo  ojgool  @olgos, (oddmpagboamo Gmamag
Voby pomgmomo 9fygodoe @o@ogbymo 36miEgbdo.

d05J3090 yydowwgds 0dsl, Gmd E/eT— gl ool dgbeyangdols
gobol obgmb@ydo wo®gdyamagds 4Fyggdow wo@ogbymo 3GOME9bEOL
d5boby. In(R,/E) gl o®olb P/E Lowowol bos@y®dsmy@o @mps@omdo.
dogoml N(d) ©s N(d) >©bodbsggb 0dol sendsmmdbsl, Gmd 0-ob Femero
Lodygogmlb  ©s 1-0b  Fmao  LEsbpwo®@ygmo  poob@dobsl, ‘dgwgpo
‘dglododobo@ d—bg o d,-bg bogergdo ogbgds.

gbOogr  82-do  [o@dmpygbogmos N(d)-ol  360dgbgemdgdo
Lbgoobbgs  d-Lmgol. dangd-doygeboll  gm@dygeol  3sdmygbgdom
»JO@“ mgEombol @oMgogagdol goblobwg@olmgol Lokodms do@dF™
gl gb®o@o o x0dol Joeiymo@mmo. gydomgds 9bws dogdagl
0dols, @md IJmEgdyge  goeOdygmsdo  LoddmaEgbdm  Rgsbsgggmo o
5>JBogol LEsbps@@gmooaosb®s oaymolbdgds Iygwdog Lowowggdsw
mg3ombol dmJdgogdol Joger ©OHMDY. (dm@em Ol dgdydsggdygeo
04 geo@dgagdo, Gmdgendoi gb 300mdgdo dmblbogo 0dbs.)

dogomoms, asbgoboarmm mgEombo Gmdgaoi bsdo mgols dgdwgy
o{ 90 gds ©s 5Jglb 40$—0l Gmero gldgagdol golo (sdggs®o, T= 0,25
> E= 40). ao0©s 5dols dodwobodyg 39@bo o Lodobobm hggyergddogo
>Jaool  @obgo  dgoagbgl  dglododobow 363 o 50%-L, boem
9Oolgm g565339m0 5%-0l Gmaos (sdygo®ow, P=36, R=0,05 ©s0=0,50).

(8.11) o (8.128) 2obBmagdgdol 5dmblbs ggodemgsgl d, o d,-ob
‘d99wgy 360dgb9amdbgdl:

_ In(36/40) +[0,05+0,5(0,50)>10,25 _
B 0,50,/0,25 B
d, = —0,25-0,50,/0,25 = 0,50

N(d,)) ©> N(d,) 3d60dgbgeomdgdol dmbodgdbop aodmgoygbmm Eb®ogoo

d, ~0,25

8.2.
N(d,)=N(-0,25) = 0,4013 ;
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N(d,)=N(-0,50) = 0,3085..

N(d) Lowopg d-b 3o izggmo 36093bgmmdgdolomgols
agb®ogno 8.2

d Nid) d Nid) d Nid) I

Fyome Stoks Bonds and Information /997 Yearbook (Chicilgo: Ibbotson
Associates,1997) . All righes reserved .

do@eml oo 0g30Mbols bodwgogno oM gdga gdols
2obLobmg@olomgol godmgoygbmo (8.10) aob@meangds:
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403
0,05x0,25 % 0 3085

V, = (0,4013x36$)—( )=14,45$—12,19$=2,26$
(]

09 37090 gl myEombo 5$—s 04owgds, 35T0b 0bggbBm@L dmyfagl
0d5bg god@o godmofgaml oy oMs @sdEgbody ®mygEombo. MsdEgbswss
obobo  Ao@oxgsligdbyaos  (dangd-dmyeboll Jmegmol  mobobdsw)  bos
3035M57Mm, OMI gobamgl dmdsgsendo domo @oligdo ©sog39ds. 5dygo@ s,
25d4oeggeno  Joomgdl 58 3@gdosl ©s 0dgoo 9bps odmboml dgoomgdm
b gobo  yoegol sdsdmog®gdger  3mboiosbyg, @omsi ol goligdl
‘do@ol Lbgomdosb dgdmbogogls doowgdl. 3o®ojom oy ,,Jo@* mgEombo
1$—-o0 0gogds, 35Tob  0bgglm®ds ol gbps ogomb. @sdwgbosi ol
SOSLomsbs@mEss dgxnoligdbyao, Jmbsmmebyamos dobo @oMgdbymgbols bOS
demdogoendo.

8.73 dmpgmmnsb dgosmgds

sbans  ‘dgodangds BOPM - ge@dygmws [@Gmdgmog  (8.7)
aobBmagbomss dmizgdyemo,  Lowoin  V,  owmobodbgds  @mgm@@3V,]
dgodangds dggoodmm  dewgd-dmygebol  mg@ombol  ®o@gdyagdols
d9golgool gm@dymsl [Gmdgemoi (8.10) gob@mergdbomss dmzgdyenol:

V,=hP,-B; (8.7)

VC=N(d1)PS—e%N(d2), (8.10)

od Mo aob@mangdol dgpo®gbolsl  gbgoogm,  @md  (8.10)
aobBmagdosb  N(d) lLowowg dggbodsdgds  h-l (8.7) gob@mangdsTo.
@odpgbopsi  h  dgxodgdol  3mgxn03096G0s,  odpgbo  dengd-dmyga bols
Reoadygesdo  N(d)-3 dgodergds  sbogmpoyg@se  asobgdo®d@mm. g.o. ol
230h39690L 03 5J3ogdol  @smEgbmdsl,  @mdgeoi  ybos  dgodobmls
063gLAm@ds, AmI  olbgmogg aowsbegdo  doowml, GmamGoEss ,,Joen
Mg30mbbyg. sbogmaoyg®o EN(,)/e’ dggbodsdgds B-L. sdobmsb B- gl od
Lobb®gools  «xodos,  @mdgeobsiz  0bggbBm@o  Lgbbyemdl  dmgdygero
LEAOSR00L goblobmdoga gdansw, g.0. EN(d,) bowowyg dgglodsdgos Lglbols
bedobognls, ®odEgboswsz dobo mobbs 9bs oxdbOYbegl jOgEoBMAL T
dmdgbddo  —  SIoFymdgol  gowobsl. e -gl oMol wolgmbBomgdols
309803096G0, OmIgamoi  dogmomgdl  0dsby, @md  Lgbbol  3GOME96H0L
23ob5339m0 os®oll R ©o ol gooigds T 3g@omeon. sdygodo ghomo dgbgogom
Ao dengd-doygabol ge@dygems dgodangds do@Gogo Soblbsl. ol
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Lodygoamgdsll odanggs aodmomgoerml 0d o0bgglogoygdo LEHGsEga00b
oM gy gds, @mdgaebsi T Imdgbddo 0p039 aowobwgdo dmsdgl, @oc
»J@ mxg3zombL.

hggbls  dogogmomdo  N(d) 0,4013-0  Fmeno  ogm ©s EN(,)/e" -3
goa0bs 12,19%. 5335000, boobgglBodEom LE®s@gaos yodmobs@gos 04013
o>Jiool  gowgsls s 12,198-0L  Lglbop omgdsdo @@moll 0 dmdgbddo,
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8.74 Les@ozgmo sbsgmobo
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9Aobgem  aobogggmby R s hggymgddogo  sjgool  @olgby o @o
©059d00mgds ,,Joe* mgEombol bsdgoam mo@dgdyamgdsl, oy gOm-gOmo
(3go©o  dgoigergds, bogm  ©obs@hgbo mobo dgobs®bybgdl  mogols
d60dgbgermdsls?
@53 9BOM Jomseos Ladsbolm sjiool ¢sbo P, dom dg@os ,,Jmen

(13

Mmx3ombol Wo®gdeye gds.

@53 YBOM doogos dgbdyangdols golo E, doo bogagdo ,,Jmen®
mg3ombol  @o®gdyegde.

@53 YROM dgBos sdm{yagol mo@owsdeg ©Am, dom dgGos ,,Jee*
M33ombol  @o®gdyagde.

@ 9ROMm  doomos  YOolbgm asobsgggmo R, dom dgdos ,,Joe*
M330mbol Wo®Mgdya gobo.

o3 YBOM dswomos hggymgddogo sjgool @oligo, dom dg@os
»Joe“ mgEombol wo@gdyagds.

hodmmgogmo bymo @gmowosb do®dggero Lsdo (PR, E o T)
sgoeo a5bbolobwg@os. dgmmbyg 3gersol dgbogsbgdamso — y@obgm
3obs3ggmo  R—  bdodop  25dmoygbgds  Lobsbobm  ggdbogogdol  woggsgols
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goobols  ‘dgdmbogmosbmds,  ®mdgmms  oxgs@dgzol  msdomo  ®myEombol
Sdm{9agol moMomsb sbepmbss. dgbymyg 3gesol — bodosbobm sj@ogols
@obgo o- domgds dsTdobomgg dgydangdgaos. sdo@Gmd dol dgbogsbgdas
‘Fgammsgobgdymos Hodwgbodg Igmmeo. m@ Jomaobl Jggdmo dmgoygsbom.

8.7.5 {obs gsligdols wobsdogol boggydgganbg sjiool @Golzol dgxslgds

»Jo@“  mgEombol  @oMgdyergbols  aoblsobmg@olomgol  Ladsbolim
hgggergd@ogo ojiool @olgol dgasbgdol  gOm-gOm dgmmeo dmoisgl Fobs
390000l gslgdol ©@obsdogol obogrobl. mogowsbh 9bws dogowmom n+l
GomEEgbmdol Lodsbolim ojizool Lodsb®m Rolgdol bog®gdo o6 Logobsblm
25dm(399g000sb  (sgomoms, Wall Street  Journal-psb) o6 dmbsigdms
30339 9O @00 b5bowob. sdols ‘999099 3olgdo 2odm0y9bg0s
dgdmbogaosbmdols  n @omegbmdols  dobowgdo  9fy3900  ©o®oibzgol
bogydggenbyg, Gmam@ai gl Jggdmmss bohggbgdo:

rr=In & 8.13
b PSt—l ’ ( . )
oo Py @o Py — Lodobolm oj3ool badsbdm gsbos dglsdsdobow

o@mol T s t=1 8m3g6@T0. Ino@bodbsgl bo@u@omad mmasGondls
Py /Py bogooob  (@mdgaoi bim@ge  dgoeggblt  9Vggodewe  eodogbym
‘dgdmbogaosbmdsls).

dogomoms, Lodobdm goligbols bogdgdo dgodangds dgopgdmogl 53
33000056 mommgymol dmaml obydgol goligbobogeb. my gomo 3godol
doenml  golo ogm 1058, bogem dmgdg 33000l dmeml dgseaobs 107$,
dodob Jmgdygero ggo@obosmgol dgdmlsgenosbmds 1, oo 0dbgds 1,886%-0ls
[In(107/105)]. 53335 5© dog00gom 33000l ‘dgdmlogerosbmdols 52
d60dgbgeomdols (330Msoby gomgamoano dgdmbsgerosbmds).

dogowgdm  @> 5300l Fgdmbogermsbmdbols  n 360dgbgeomdsls,
‘d930de00s 2ob3Lobmgdmm ool Lodygsgm dgdmbogerosbmds:

W= (5.14)

NS

d9dgy LoTdygomm  Dgdmbogemosbmds  aodmoygbgds  3g®omwols

2obdoganmdsdo  olidg@looll  Jglogolgdbemse,  Gmdgemoi 3g®omools

2063530 mdsTdo LESbEsOGY@o Aoob®M0©sb 3go@s@ol Gmanos:
1 n
sP=——>(r-r,)". (8.15)
n—13
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db0dgbgeomds. hggbl dopsemomdo aodmmgerogros dgdmbsgerosbmds 33000l
3obdogeomobdodo,  Gmdgeroi  dgodengds  aodmygbgoyeo  ogml 33000l
3obdogermodsdo  oldg®dlbool  360dgbganmdol  dobowmgdow.  dgbodsdolow
EEoy®o  d9dmbogeosbmdol  Logydggebg  gobolobwgdgds @@Mmol
2obdogenmdsdo  olidgdlos, Gmdaols db0dgbgarmds 33000l sbdogermdsdo
ol3g@losby bogamgdo o0dbgds. dog@sd Lokodms os®s ol b 3godols
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Fobs dmbs399960L o bydogd@dydo gxnolgbol aog@mosbgdols Laodygsangdsls
0dan gg0o.

fobs  3mbszgdgdo o  odanggosh  dmdsgomo  2sbybmgdganmdols
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dgoo®gdon  ag00bpgero  dJmbsgdgoo  dgodangds  YR@m  Lobo®ygdenm
>@dmhbogl 3009 YROM SEM0bgeo. 5doG™MI  bmyogOmo sbsgno@ozmbo
LY ogamdl  dmgom  6-12 0ngol  2obdogermdsdo  dgger  (33e0engdgdl o
bobeobob dom yxgdm dg@ [mbol sbokgdl, gowdg 9xdMm dgger dmbs3gdgdl.
Lbbggdo dgobiogamosh ojgool Fobs 3y@lgdl s 0dol sendsmmodsl, @mI
>J30gdo, @mdgems  3yalLgdo  osbaobobl wsofos, dgodagds  o@dmhbrbgb
9RO Golbgosbgdo  dmdogogndo,  omgoemolifobgdgh @s 53 EML
23obbOgMgemdsl  OMamAE3  g3mbmdogol  Log®omem  gobgomsdgdol, olyg
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@0y dgdmbggggddo ojiool @olgol dodos®om dggslgds dgdogao Lodo
0gol  2obdogermdbdsdo  dgodengds aoblbgogogdmegl dgdwamdo  Lsdo  mgols
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o>Jaool @obgol dgxolgdol gOmo gbs gdyemgds odol goGoywl, ™I
od @Omobsmgols ,,Jme* mgEombo dob@ol dogd Lfm@spss dggolgdbyeo.
@5dgbosiz gl bodbogl P, =V, @Gmemdsl, sdogbs ,,Jm@* mgiombols
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dod3bgbs bofoado. dgdwgy dodxggbs dbo®gdo olidggs yggems odhgbogoo
db0dgbgammds o-b godws. 9i3bmdo gmopols 3mgbs bpgds gob@mangdols
sdmblbom. o-b 360dgbgermds dgodangds (o®dmgoaobmmn Gmame G ojiool
@olgol d0do@m bob@ol gAmosbo sbMo s Iob bemaxg® bosggeolibdyg (o6
‘J0boyob) (3350 gdomdsls (implicit or implied volatility) {mogdgb.

aobgobogrmo  dogomomo. gmdgom g@dolgm gobsiggmo 6%-ols Gmeros,
»JME mgEombo gdglo mgol dgdegy Sdm§ydgomn s dgbdyemgdols 40$-o0ls
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530090m @5d©gbody ,,Jm@* mxEombl. dsgogoms, dgodangds dggzoxgslmm
o-b 3609gbgaomds gOmoEo0dagg oJ3oobg @odwgbody ,,Jm@* mgEombooasb
nonmggeolbsmgol, Gmdgammnsi  Lbgobbgs ‘dgbdgagdol  ggobo, dog@sd
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03539 o3m{ydg0L mo@owol, dog@®sd Lbgs dgbdyagdol golol djmbg Lbgs
»Jo@“ mxzEombols bodwgomo oMoy gbols asblsbwg@olomgols.

hggbli dopomom@o o-U dbodgbganmds dgodangds dgasbogl o@s Jo@EFm
9J3bmgosbo 4080l Gmeno IglOygagdols golol IJmbyg mgEombgdolsmgols,
>Msdg0  gdgbmgosbo 358 s 45%—0l FHmeo JglGgegdol goligdols dJmby
Mg3ombgdolomgolsi. sdol dgdwgy  dgbodergdgemos o3 Lodo  dgxsligdols
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ob®s  (g.0. 3dgxo®mgdol  3mgxn030gbdo)  ymggmmgol  o@gdomos.
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2odm{gdom mgEombby 0,508-0l Jmagdsdwg ©s oJ30gdol bobggdby
0,50%-01s Vopgdedwy. LodmenmmeE 3gX06gdgeo0 3mOFggeols
0@ 9oy gds SO (3 250bO©gds SO (3 4993000955 Lodobolim
hggger go®ogo sdiool gu@bol godemdomsw Jzodg 3geomgdolish.
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oM gdygagosl. ol bymol Feemos [opgdomn mgaEombobsmgol bomerm
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»Jm@“ ©s ,,g9m“ mgEombol @oMgdbymgbol posdgRgos dol dogo
0@ gomdobg — gb o@ol mygEombol OMgdomo LoMgoygmgds (569
OMgdomno  3Mgdos). Omam® i3 bob. 8.7(5)-bg ©s (3)-bgs bohggbgdo,
HJo@“ s Lg90“  mgEombgdobsmngol, dgbsdodobow,  sdmFyd@gols
no@oobsl wOMmgdomo odgdymgds 0-ol Fmaos. sdsgE®Omygaswo bob.
8.6 o 8.8 ag0hggbgdgh, ™3 sImFydgol ImIgb@Hedwyg wEmgdomo
oM gdymgods hggye gdbdog ogdom Lowowgl Fo®dmowagbl. dosjiogm
Y9@o0mgds 0dsl, dmd mxgEombol 3Ggdos — gl 9obOome dops o
OOMJO0mn0 WoMgdyamgdgdol xodos.

88.1 ,,Jme* ©s ,,8390° mg3ombgdol 560G gdo

aobgobogmm ,,Jo@* s ,g90“ mgEombgdo gOmoEs0dsgg oJ3oby
9JOmbso@o gy gdols goligdbomn s sdmFydgol mosGomgdom. sfsdwyg (8.9)
Ao@mdomn  bohggbgdo ogm, @OmI domo  LodosbOm  golgdo  gOMISbgmmsb
©05353d0Mgdg@o 1bws 0gml msbsgo@mdom, Amdgelsi 1fmwgdgb ,,Jm e
s L,890°  mxEombgdol  35@0FgRL.  Joygbgoogeo  sdobs  ybo
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(8.9) 25b@megdsdo dgodangds dmgobobmm olgmo gowosayom gds,
@md ol godmgoygbmo ggem3go ,,q90“ mgEombol ®o@gdymgdols
2oblobmg®obomgols:

E
Py =Pt P, (8.16)

53935050, ,,B90n“ MmP3ombol WoMgdyagds dgodegds dgxnsobgogls
BOPM dmpgaol ob dangd-doygeboll gm@dygamol gsdmygbgdom dolo

dgbododobo o  mgEombol  @odgdbyagdol  asblobeg@olbomgols.
4999y dob 9bes dogdoBml msbbs, @mdgamoi dgbdygegdbol golols
©03mbGHMAgdol  @oMgdygmgbol  Gmmos o  godmogmegl  Ladsbolim
hggne gd®ogo odiool dodwobodg Lodbsbdm 3y@lo.

dogomoms, gobgoboammm ,,q390° mgiombo bsdo mgols dgdwgy
sdm{gdmgom  ©o  gl@Eygmgdols  40$-0l  Fo@o  golbom.  Lsdsbolim
hggnergdb®ogo  ojaool  dodwobodyg  LodsbOm  gyudlbo o  @olgo
Jgbdodobo@ EGmenos 36$-0 s 50%-0bl. s@Y bohggbgdo oym, Gmd 5%-
0560 g@olbgm  as5bo3ggmol  @@mlL  bangd-dmygemboll ge@Odgeom
aodmmgmoao dglodsdobo ,,Jmen “ mg@ombol woMgdyagds dgowagbls
2,26%-L. @odwgbows 5% - 9Vy39do0  w@sdogbymo  g@olgm
aobsgggmos, gl ygangdol  golol @olgmbGo®gdymo  @oMgdyemgds
Am@os 39,50$-0L [408/(e***)]. @odwgboswsi P, =2,268, E/eX =39,508 o
P, =368 ,,390“ mgEombol mo@gdyamgdol goblobmg@dolbsmngol dgodangds
250030996mm (8.16) aob@magds. ol Geomos 5,76$-01(2,26$+39,508-36$).
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25M3399e0 oMo ddboll d9dwgy  dogomgd  aobGmagdsl  ¢dygomm
»B90C mg3omboll @odgdyamagdol dggzgslgdbolbsmgol:

p:e%N(—d»—PsN(—dl), (8.17)

p

bowog I o BFglodedobop (8.11) @s (8.125) asbdmagdgdomes
Vomdmep gbogno.

{obo dogo@omJo d, =-0,25 ©S d, =-0,50; >dagoMo
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d99bgdbdogo  Aglyy@lgdo  (dogomomse,  L3oangbdo), 9g@bmyg®o  gogy@o
(Jogogoma  dg903509@o  BMsbizo), GFoJlo@gdyemo dgdmbsgerols  dJmby
obosbo  Jomogwgdo (Jogomoms, Lobsbobm mdeoas30gd0) s Lodbsb@m
0bgJbgdo  (Bopo@omoE,S&P300).  olggg GOEamAE ®gEombydol, oI
3Mb635JBgd0l LEsbs®@gmo 30Mmbdgdo Lodygoagdsls odangggb bgdoldogdm
300l dgoos®gdom ommsw dgddbsl obobo s dgdwymd dsmo Lsdysgngdom
035k@m.

9.1 3g9x9M900 s L3gznesb@gdo

30ghg@Lgdmsb (myEombgdmsb) ULJdg ofgb ®@o Godol 30@mgbgdols —
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0639LFM@0l 5b6a5@0dbg msbbols 33eoemgdols aodm; (2) sbogno 3mb@®s@ols
‘dgagbol godm, @mdmols ggsbo dodwobosdyg gmEodgdygmo gsbol Fmanos.
4M3gmEeo®o  geo®obaol s Lodo@ygm dmmnbmgbgdol godm Losw@doibgm
3ogo@ol  gmggermgol aohbos odolmgol bogds@obo ©gd3mbEo, @md msgo
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503351 0bpogoys@my®o  0bgglEBm@gbol  JIggdolbmeb  @s3ogdodgdyemo
5bs oMy gbdoliogsb.

dmgdygeo  bogdome @Gmgao 3mblbG®ydios #yhga by @GOgog@gdls
bodgoamgdol  odgrgagl aobloxmb dogrosh do@Bogo  jodgamdogdom. hggbl
dspomomdo B-3 ogos bm@dsanbg ogemobol goghg@lgmo jmb@ojdo 4$-s,
2540es ol 394 gl 4,158-50 ©s 69dganbdg doowm 0,158-0L dmygds. oy
S-35 %90 go0gos bm@dsebg ogamolols goyhg@lymo jmbdojdo 4$-sw,
bogem  d9dogy  gobobmdogams  93gaoM0agos  4.258-00, S-ol 3mboiosy
‘dgodengds  Logdome  do@Bogoe  [o®Imgoswaobmm, 39@dme: S-ds  googos
bo@oogbg ogeobol goyhg@lygmo 3mb@odo 4$-o0, dmagosbgdom ogows
4,25%-50 ©5 39dgebg ogomys 0,25%.

93.6 goghgdLbymo 3mboogdo

Jobs  dogogmom@o B godmpomes  obgem  sodosbow,  GmIgends
obofyoldo  ogows  bo@dogrbg  oganolol  goyghg@lygmo  3mbEOSIGo.
‘dglododolbo B-3 o03035 ,,2Mdge00“ 3mboios. 53 dgdmbgggsdo  sddmdgb,
@md d5b 0gos gOmo ,,3@dgend (Iong) 3mb@®sdBo ogeolols be@dsaby.
3oModom, S, OMIgEdoE 003083003 go©  254os  bm@ds@mbg  ogeolols
Roghg@byeo 3mb@God@o, 0353900 ,,dm3809° 3mboiosl. obbg 5ddmdgb, GmI
ds5b gogos ghmo ,,dm3e g (short) jmb@®s]do ogmolols be@dsaby.

4mMggerEeog®o  geo®obyols  3@mEgbo  bodbogl, ®md  3mB0® oy
Qobgdol  (3geroagds 35dobgg Ggoemobgds, Gmam®3 go ol begds. 0y
30009090 gslo 0b@Egds, d5dob ,,a0dgeno® 3mboiool IJmby 3o®gdo
0wgdgb  dmagdsl, GmIgeoi  3gEoggdol  Goeos,  bmgom ,dm g g”
3mboiools 3Jmbgbo  aoboosh  @sbszo@al. 3o@odom, oy JmBoMgdgEo
obo  g3g9ds, 35dob a@dgero® 3mboiool dJmbg 30090l obsgoMpo  ojgm,
boam ,,dmgag” 3mboiool 3Jmbgbo 0wgdgb dmygdsl, GmIgeroi ymggmmgol
obsgo®maol  Lowowol @maos. sdggoda, 0390l oy o®s dgowggeo ob
5390L 0y oMo Aodgoggaro Sb 0gdl aodyoggero s jodasgl dyowggero
— @039 dbodg Jmbofomgmdl msdsddo  L,,bymmgsbo  mobbom®  (oliggg
Amam@3 dg-8 mogdo o0gm  myiEombgdbomn  dyopggeols ©s  godgowggeols
‘dgdonbgggodo).

93.7 ©sodgagdo
50Mg o5m0bodbs, AmI Goyuhg@lye 3mbB@sJBgomsb Lsddg sdgm m@o
350930000 505d056g0L — 13939 0obBgdl s 3gx®gdl. obggl@m@gdol gl
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M@0 Fo3o Ubbgopslbbgobodsw 9gologds dops dgdmbsganrgdols Ladboby@dols
dog®.

U3g39eo0ob@Bol  dJmagds, ,,a@dg@o”  ©s ,,dmg@g¢  3mboE0gdologsb
©05dM93009d@o,  asboboangds  3odo@omols  ©@sdgagMol mogalisb@oloom.
0dob  dgdgy @53 ol obydogh  3mboiosl, dmagds  ob  obszoMyo
‘dgbododolo oMol aomgogolfobgdyemo ©odgag®ol @mL. dodob dm3o
39xg®Mobomgol, gobsowsb  gyhg@lymo  gmbd®sjdo  dobo  hggymgddogo
50bbglol bofoaos, Lodmermm dmggds ob ©@obsgo®ao gobobogrgds Gmym@(3
d0bbglologeb  hgguegd®ogo  dgdmbogemo  ob  [opgds  ©o  0dga®gds
‘dglododobogo.

9.3.8 goblboano 3mboz0gd0

AMGES gMbA®sdBgdom gok®mds 3omggans oblbgds, 35Tob asblbogoo
30b0(30900 xgO o0 oMOLGIMOL, @IIbssi 5@ sOLYIMIL  ogdYeo
3MbG®5JBgd0. 0dol s dobgwgom, Amam@ 3 3o bogwbo 0fygdl go®ogygdgdols
aobbmAiogagdsl, goblbogro  3mboogdol  @ogbgo  0bOgds.  @OMOb
bgdolidog® dmdgbddo goblbogmo 3mbozogdol Goibgo  Gmeos ,,dmgewg™
3mboi0gdol (godgyoggergdol) @oibgol, g.0. dofmogdol asbbm@dogergdols
gomgdaamgdgdol. ol obggg GHmeos ,,a@dgeo”  3mboigogdol  @oibgols
(dgoggero), g.0. dofmegdols dowgdols gogngdaa gdgdols.

aoblbogno 3mboiogdol Goibgo, hggyegdbdog, Goghg@lye Ksbgdmsb
9JOMS©, dJomomgdygeos Bobsbliy® 30glsTdo. bob. 9.1-bg bohggbgdos, Gmd 1993
Feools 13 09399091 hogopaml Logod®m ogos@odo  (CBT),
aobbmdogamgdgaos 1994 (eool Lodobobg do@Fol 161 247  30b@@S]Go.
d05J3090  gydowgds hogoaml  Logod®m  3sgmos@sdo od gl Lodoboby
Lbgs 3mbd®odgdolomgol aobbogno 3mboiogdols @oibgdo 360dgbgermgsb
Lbgomdol. o gl hggyergdb®ogo dmgagbss, bob. 93 odemggs odol osblbsb.
aoblibogno 3mboiogdols @oibgo bo@ooabyg 306G JBgdolomgols
dmygobogros  mommgymo  mgobomgol, ofygdygamo {obs {aol 0sbg@osb
306@®5JBol  dm(ydgedwg dmenem  mgol dofmpgdedog — ©939300dwy.
056300056 19JBgdddol dmermdwyg dgBo goMoygdgdo 0©gdMEs YBOM shogno
3mboogdols aobbols dobbom, 3000@ g 9398500909501
2oblobmAiogamgdas, sdo@Gmd aobbogro 3mboiogdol @oibgo goobode.
dofmpgdol  mgol oamdol  dmobggdolmob  gOmoE Y390 39090ds
dmods@o  obogro  3mboiodols  aobbolmob  dgoodgdom, sdoFmd  aobbogro
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3mbozogdol @oigbgo dgdgods. ©093990@0L  @olisfyolbobomgol aoblbogro
3mbozogdol o@hgbogro  @oigbgo  IgBHyggmgdes 53 dmdgb@olsmgols
doJlodogny@se  goyhg@dlygmo  3mb@@sdd@gdol  ho®bmgddo  dydgenrgdols
Jofmwgdols  Iglodgrem  @omgbmdobyg, doa®ed  od  gmb@Os]Bgdol o
5MEgbmds obigg 0gJ6s 03300009590 do{mogdols dog 03050
9393°00290950L dgdggmdom.

200,000 —

200,000

|
150,000 |

100,000

moe dmboggas (k. dqdgera)

50,000

nab. Elc.fﬁ@._ danl. ngEn. Lﬂd'ﬁ" Emﬂﬂ.
ogd. ade. agh. apgnb. =i [l R

bob. 93 golbboano 3mbozogdol @oibgo 1997 Fanol ©g393dg@0. hogopml Logsk®m
30530 3mA®o]Bo bo@dsenbg 1997 Fanols 2 0sbg®owsb 1997 (eool 29 0939dd@530y.

Lodobolm  sJ@oggoom  3mboiogdol  dgosdgdom dxzodg Gogbgo —
Logmm  Gomegbmdols 3% — dmogdegds dofmegdom. doygbgosgs  sdobs
Jofmwgdols  aobbmdiogegdols  dgbsdangdamds  oodwg  doggoygebl, @md
306350l wodgdyangds dofmwgdol mggdo Ibmeme Jgodgo  0dbgds
aoblbgoggdyemo, oy Log@mmo o0dbgds, o@ogol L3m@ydo gobolysb (g.0.
d03obs@g LodsbOm goliologsb).

09 9393°003930900 o6 bmOGogmEgds, d5dob 9dgBgl  Bouhg@ Ly
363®5J3bg Jmombmggds dglsdsdolbo sg@ogol dofmegds. db0dgbganmgsb
aodmbog@oll  [o®dmowygbl  Lodob®m  0bpgdlgdby  goyghg®dligdo, domby
0begJbdo dgdogogro gobiosbo Jomowgdol dofmegds 5@ dmombmggds. dom
boggmo dofmgdol mo@owolmgol @uaso bobom aopsobgds mobbs,
amdgenoi 0bgdbols 3b0dgbgermdsols s dgbyogol ggobl dm@ols bbgomdols

Ameos.  dogbgoogo  sdobs  0bgdlby  goyhgdlymo  jmb@®s]Gom
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3mboogdol  9dg@glmds obydgds dofmwgdoll mo®owsdpyg  939aM0y9d0L
dg'dggmdoom.

939 gobol dgbmywgs

Lolbojmbegoem  goyghgdlgdom god®@mdol 3mdoLool (Commodity Futures
Trading Commision, CFTC) dog® dm{mbgdoygemo goyghgdlyemo  dodygdo
>29696  goghg@lbymo  gobigdol ymggmewoy®o gmoggdol Lobrg®gdl.
dogooms, my fobs gl bem@doenbg ogeroliol goyhg@lygmo 3mb@od@o
4$-00 ©s0byGs s gmggmeeoyg®o  bagolm  @ododo  0,20$-1  Dgowagbls,
dodob dmdgzbm gl dodgobyg oi@dogrgmo 0dbgds gmb@GMsIBom gok®mbs
gobom, mdgmoi  3,80$-420$ 06pgogomols  aoGgm  gowol. oy wEol
2obdogenmdsdo  360dgbgermgebds 0bgm@dszosd  ododwg  dooygsbs,  @mI
B 90y gdds homgoggl, Gmd dmigdyeo 3mbRdsd@ol ambogdyao ¢sbo
4,258-05, 35Tob  obobo: (1) ob ©@ogdgh 3gMdm  25M0y9d9dl s  Sdom
©0535M25396 03 93005Gglmdgdl, @sboi dom  dodgs bmogobmdl; (2) ob
509896 25M039390L  Lolosbogom  4,20$-0b  ggobow; (3) o6  ws@mggdgb
3063@5JAL  420$-50  Jmodobaolomgol ©@o  oyEwosh dmdwygbm gl
OmEo sledggoo gslol Lobwg®mgdo gomagbgb 4,.$—wsb 4,40$-30y.

4,408-1396 c0dodydo ImdOosmdols dglodenem Dgogyo dgodengds 0dsTo
doamdomgmdegl, @md o3 Egl godMmds  Loghmme o6  dJmbogde.
@5dgbosi3  5M5306  dMobomdgol  bm@dsabg  4mbG®sJBgdo  gogowml
©o{ 9o Lodob®m 4,208-0l golo@ @ 5Ixmdobgdls wogmmeml dgdmge
Egl, Om@Es ©sobsdggdo  goligbol 0bFgmgoemo  s0fggl.  Jodmensz, 0y
06x3m®@d>i305  Logdome  dbodgbganmgsbos  (obgmo  @mgm@oiss  dgrog@o
40b3gdo geom@owsdo, GmIgao Sbsa®mgdl o@mmbaol bggdol o
@omEgbmdol s  dogrosh dmJdggdl gm@mmbaols §396%g  goyhg@ iyen
30b@5JBgoby),  dodob  golgdol  godo@dy@o  dmd@omds  dgodengds
‘dgobo‘dbgdbmwyls ®5dgbody ol 3obdogenmdsdo, >d Oggdols
2o6dogemmbsdo dogmengdoom godk@mobols gomgdy.

goghgdbyeo  dodyggdo oEagbgb Logolm dgbwymggdl, ®odpgbowss
0ngeosh, @md  FOgog@gdl  dgygdeosm  dognosh  dgrog@ds  dmsbrobmb
95200905 doGomoE sbogr 83590bg, s do@yggdo L,wo3EYo* 9bos 0dbsb
sdoliogob,  Goms  sbgmo  30Mmdgbol  @OML  dmbofoggmds  doowmb
‘dgomobbdgdgddo. Loob@g®gbms dggb0dbmm, @M LoFyolo dodygs hggyergdbdog
©a0begds  oshbermgdom  Fo@os  jobd®oBol  bmdol  dobgogom
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993009090 Logobm @odo@ol. bom@damolmgol 0,208 Loggslem @odo@om
> 5000 &9dgemosbo 3mbR@sd@om Lofgobo dodygs hggyagd®og ‘dgoagbls
oobenmgdom  1000$-15  (0,20$x5000).  5dagocs, 9y  boGdsmbg  gslo
0639LFAM®0l Lofobsswdpgam dodo@myga gdomn 0330 gds, 3590 0dbgds
Ibomeme  bsfgolo  1000$-0l  Fodygs.  dop®ed  dgodengds  dmbpgl, ©mI
063gLRAMMd>  39M  gobosbmdEogms  Y3uyoM0agos, 35dob  gobo  Lobwge@L
aoags. gl bo'dbogl, @md  Lodmdogerme  ‘dgodangds  dgBo  obsie®o
(o®dmodgol (Hmame 3 gam@opsdo 4obggdol s gm@onmbamols {596y
3oyghg@lyeo 3mb@@sd@gdol dgdmbgggsdo).

94 45%0lo

>JBogol dodobodyg 3@ y® 3oblo (9-0. 0594™M3bgdanog
dJofmwgbdolomgol oJBogol golils) ©o dgbodsdol goyhgdlyenr  gobils (g.0.
BoghgdOby@o 3mbA®sJdom owagboaro dglgowgol goll) dm@ol Lbgomodsls
¥ 9696 Boyghgdlyamo 3mb@@sJBol dobolls (basis):

b5bolo=30dwobo@yg L3m@E olo — goyghg@lyao gsbo 9.1

0639LAMA0  Goyghg@lyeo  3mbF@sJdom L dmgeg*  3mbogom s
Lodosbolm  sg@ogom ,a@dgeo™  3mbogoom  (go. o]Gogol dgemdgeno)
doowgdl  dmggdsl, oy  dsbolbo  opgdomos s FoMmmgwgds  (ob
9oOYmBomos s  go{Omgegds),  @sdwgbswsi  goyhgdlyao  gsbol
©5(3990Lo25b 090l ol, g0b3 gowol GouhgdLydl, boem L3mEy®o gsbol
bOomn 0390L ol gob Gamol o5Boggdl. slgmogg Abxgemmdom dgodengds
35h3gbmm, O®I 300Mmgbgdsl ofgl @obsgo®go, My dobolo ogdomos s
307003 gos (b 995MYmMRB0m0s©s FoMNMZdos).

94.1 35Bolbbg L3ggyeszos

dogoamomols  bobom  aobgobogomm  Lo@gsgos, Gmdgeroi oMy 0gm
Imgdgeo, Gm@Es Goghgdlbymo gobo bo@doembg ogm d9dganby 4%, boeom
3b@®sJBo  dgoagomes 5000  dygdgmoblogeb. ©ogydgem, @md  bmdaols
L3m@ oo gobo  d9dgarby  4,30$-05, 35TFob  dobobo  +0,30$-0L  Fmenos
(4,303—4,00%). sbens Fo@Imgowaobmm, ®md gubg@lymo gobol 3,95%8-wg
©o(3990L s L3m@y@o  gslol  4,358-dpg  gobOEol  dgogyo  dsbobo
BoOmmgegds  0,108-00  +040%$-d0g (Joojzogm  gudosegds  0dsl,  @m3
aoligboll dmd®omdols bbgs 3mddobszogdds dgodergds aodmofgoml dsboliol

2553500mg9ds  0,10$-0m). yhg@lygmo  3mbE®s]dom ,dmgemgc  3mboiools
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djmbg o 5000 dydgero  bo@dmomn ,a6dgewo’  3mboiool IJmbg  3odo
Joomgdl  5008-0L  dmagdsl  (0,108x500089dgenbyg), Godpgbswsi ol 0pgdls
Omama 3 ,,dm 39 goghg@lygmo  3mb@@sdBomn  3mboioom  (Foyghg@lyeo
gobol 0,05%-00 (930l dgogyo), sbggg oJBoggdom ,amMdgeno™ 3mboizoom
(L3m@yg®o gslols 0,058-0m asbol dgogys).

53539 ©OmbL, o9  dsbobo  gofOmgogds  0,108-000  -020$-30yg, b
3000gbgds  yobozwol 5008-0l  bos@oenls  (0,10$x500089dgenbyg).  dgodangods,
9307 Omg9d0L dgogao ogml gomo@mygmo: (1) gyhg@dlggemo gsbols 0,05%-
o0 4,058-d0g  bOws, @53z aodmofgos  Ldmgeg  3mboiool  3Jmby
30@obmgols 250$-0l  ©sbsgoMan; (2) L3m@gdo gslols 0,05$8-0m 4,25$-3y
53995, M5353 25dImofgos ,,aMdgeo™ 3mboiool dJmbg JoMolmgols 250$—o0ls
©obo jomo.

dood3090  ggdowmgds, Gmd oy 030$-0L  Lowowols dsbobo 3,70
L3m@g®o gobol godm o@ymazomo ogm s dgdpamd yoxs®mmgos 0,10$-0m
-040$-30g 35dob 300Mmgbgdsd sgoMas 5008 (0,10$x5000699dgenbyg). doa@od
09 ol dgg0fOmgogds 0,108-0m -020%-3g, d5Tob 0bgglm@o dJmogm 500$.
sdggodo, 0bggbBm@o 0ggdl, m9 dobolio oEgdomos s FoBMMggds b
9oOYMBomos s golOm3zEgds, 5dogg @OMlL dob aoohbos obsgo®yo 0y
d5bolio wogdomos s go{MmgEgds b YoMYMBoM0s s FoMMMZEgds:

4ogs L3m@yg® dobodby, gogowgs goyhg@liygan dsbodby
o©gd0mo dobolo 9o@Ygmgomno dsbolio
d5bolio BoMmmgwgds de g0 obs3o®y0
dobobo gofemgogds obs3oMyo deggds

3oMojom, 130yhgdLyero 306G JBom 0639LbGH™G0 »®dge o
30bozoom s Ladsbolm of@ogom 0bgglm@o ,,dmizerg® 3mbogoomn (g.o.
obgbbs  sJBogo o goyows, bmam sbers  ¢bos  ogoml  ojdogo GmI
500 Ybml  gogno,  ob ool bgandgiduagds  dol dglygowgoby
Roghg@lgyee  gobo) doowgdl  dmpgdsl, o9y dsbolo opgdomos s
307 0mgegds  (ob  go@ymgomos  ©s  FoMmmgEgds). 83539  ©OML 0y
50go0m0  d5bolo Fo@mmggds (sb  sygdymgomo  gofOmgogds), hbpgds

obsgo®yo:
2040gs L3mA Y@ dobodby, yowgs Boyhgd Ly dsbod by
ogb0mo dsbolio oYM Romo dobobo
d5bolio BoMmnmgwgds obs3oMy0 degoo
dobobo gofemggds dmggds ©obs3o®yo
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dobolol  ogofMmggdol  ob  aogs@mmgdols  @oligl,  @mdgao
25dm0(393L Jmygdsl ob @obsiomyl, 9fmwgdgb Lodsbolbem @olgl (basis risk).
JONSIONO 2ob g begdgarmds, Amdgeolis od ‘dgdmbgggsdo
0639bGMG0bomgols db0dgbgeomds goshbos, gl s@ol Lbgomds dofmogdygeno
5JBogol  L3m@y®d  golls ©o goyghgdymo  gmb@®s]dol  gsll  dm@olb.
3000gbgdobg, Mmdgeoi sbgmo ™m3gMso309000m sMols ©s3oggdygero, 5ddmdgb,
@3 ol b3ggneomgdl dsbolby (speculating on the basis).

942 1L3®go

305]B035d0 dgodangds ©s03030 gOmo s 0ds3g Lodosbobm oJBogby
9JOmo  Foyghg@lyemo  3ob@d®sjdomn  ,,a®Mdgeo”  3mbogos  ©s  dgmEgmo
»d03e09“  3mboios, dog@®sd  Lbgoswlbgs dofmegdol mos@omom. sdygo@o©
dmJdgoo  300mgbgds L3gznmodgdl m@o gmb@@sd@ol golbms Lbgomdsby,
Omdgeoi [oddmowygbl dmgdyeo 3mboiogdobsmgols doboll.

Lbbggdo GEo@mbgb dJmagds doowmb Lbgosbbgs dopa®ed g@mdsbgommasb
5dMgoEdamo  o5JBoggdolomgol  goyhg@lygemo  3mb@®s]@gdol  Rolgddo
OOHMJo000 ©obdsasblo@gbols bodx by, dopsmomse, dgodangds gooblbsl
»3Mdgeo® 3mboios bmoml dodigembyg s ,,dmza g™ 3mboios 3Gmoey]d by,
Amdgeroiz bmombsgeb dboegds, @GmamaoEss dogosmomsw  bomomlb  bgomo.
Lbbgs  dgbodgngdeomdbds  dJmoiogl  bo@dogl o dgdbgged  3mboigosh
Lodobeby, MMIgeroi be@deol dgdigergenos IGsgoen dgdmbgggsdo.

obgo  osdoobgdls  bimgg@mgdl 9 megdgb, olobo o0lggg Geamag
d5boliby  L3ggerosb@gdo, 533009096 @olgdol o  Jmd@omdslmsb
©5353doMgdga  @obgl. Lobosigermo olobo msgol mogbg owgdgb goligdols
bbgomdsdo 33eomgdols @oligl, 0dol 0dgoom, Gmd domo dgbodam «390m9Lo
3MEbs  Lodgoamgdsl  dolzgdo  sbgmo  (33e0gangdom  dypdogoe  dJoowmb
deg gde.

9.5 goyhgalymmo 3mbd®sd@gdol dgdmbogenosbemds

1950 Qerowsob 1976  (anodpg  39G0medo  3m@FRgenl,  ®mdgeo
Jgpgdmes 23 bbgowolbgs  Lodmbgerbg  goyhgdlygmmo  3mbd®sdgdols
30b030900bog0b Somgdbgb hggnmgddogo o3zogdom ©ogg@logoEomgdyen
3003 g9l.  ®m®o 30OFggwol  Lodygogrm  dgdmbogamosbmds  ©s  @olgo
9JONbs0M0 ©Mbol s@dmhbg.:
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30O FBJe0 Feog@o Lodgoeom LEsbpstBgmo gopsbs
g9 bogamosbmds (%-To) (%-30)
gohg@ligdo 13,83 22,43
hggaergd®ogo szogdo 13,05 18,95
d9©092900056  2odmdwobady,  0bgglHmAL gl mAo  SaE@g®bs@ogs

‘dggderm aobgbogns OMAM®O 3 gOmbso®o dbodgbgermdbol. gu®m dg@o, 1950
Vamopsb 1976 (erodwyg 39@0mdo o3 M@0 3mGFggmol dgbsdgds 9x®™
Lobydggero >@dmhbgdmws bmandg, go®g mommgymo 3Mm@FRJer0 (350 3-
o439 obg omdmbbps, @md  Lobsgmbanm  goyhg®dligdol s  ojiogdols
3003gBgol dgdmbogeosbmdgdl yodymgzgomo Jo@gesigos dJmbosm. sdols
aode 53 dgdmboganosbmdgbomn 3mddobo®gdyga 3m®ERgel dbodgbgarmgbsw

bogergdo oldg@los 3Jmbws, gow®g mommgymo 3mOERIEl (300 -390 39

30bgMIO PR, OO0l g0ggosoghhe  gdwgy  LHsbreGHmo
aoob@gdolsl  3mOERggoolomgol  Lbgowslbbgs  3mddobszoomn  GHmero
0J69d> -0,24-0ls:
>J3ool Fogoo 39696 Lgdol Foao bEobEs®Egmo Lodygomm Fanoy@do
(%-30) (%-30) osb@s dgdmboganosbmds
(%-30) (%-30)
0 100 2243 13,83
20 80 17,43 13,67
40 60 13,77 13,52
60 40 12,68 13,36
80 20 14,74 13,21
100 0 18,95 13,05

3003 g0l Lodygomm dgdmbogmosbmdols ©mMbggdl dm@ol Lbgomds
9dbodgbgem oym, 35Tdob @Gm@Es @olggdol dgdmbgggsdo — dbodgbgermgsbo.

390dmE,  3m@Rgl, @Gmdgmoi  dgopgomes  60%  sjiogdols s 40%
Roghg@lgbdologob  Lbgs 3mOFRgmgdmsb  dgos®gdomn  bsgergdbo  @olgo
dJmbgo.

sbggg Loob@gdglmo dgbodbyeo odbs, Gmd LoboJmbenem gouhg@ligdo
9b®9bggergmxzebgb  ymgger  dgdmbgggzedo  0bgensioobogeb  bofoammd@mog
3900905l 3506(3. 1950 Fanosb 1976 (ansdog 39@omedo 23 goghg@lobogsb
g3 o® 3m@FRgeols d9dmbogerosbmdsl djmbos Lodmdbdomgdeo gsligdols

0bwgJbol  dbodgbgamdl  3geslmsob  gYodymgomo  JmOgEszos,  Sdslmsb

30O o300l 30gn0i30gbdo -0,43-0l Gmero ogm.
OOOYS OO aobgobognmm xoghg@bygero
oL o®ImJdbols  Logombo.  3mbidgdyese, Gmam@o
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Roghg@ Ly @slls o dofmpgdol msGomobomgol 0bggbGm@ol L3m@y®
obbg Jobogmebyer  ©mbgl  dm@ol? s @mam®o  sdem o deya gdos
Boghgd by golibs sJBogol dofmegdols 30dobsdyg L3mEy® goll dm@ols?
‘dgdgy M@ 2obymgomgdsdo aobgoboaymos gl gOHMOgOHMESIM Jo©gdege gds
s> dm39dygeos bmgog@mo 3obgbo olidyga 3ombgoby.

9.6 goghg@lygeo Folgdo s Imbsgrmebgmo L3m@y®o Fslgdo

9.6.1 35bLbob@gAE™dS

‘dglodangdgeno G™3 0gmb goyghg@lygero goligdol Tobsb{o®dg@ygzgagds
35033990  LobylEom, dodob  SbBo  od  gdbgdmes  gyuhg@liyero
30b6@®5JBol 3gowggegdol o6 aodyowggergdols s@OLgomdsl. gl G™3 aogoymm
G5B MASS, To®dmgowaobmom, OIOPYOlD! ‘dgodem gds 3o3mM0Yy@gdmogls
Qoghg@byeo  3mbA@sd@o  aoblobwgdyyamdol  Ladyo®mTo.  3o@ggero,
Royghg@lygmo  3mb@®s]Bol  golo  Gmero gobpgdbmes  (sdbmeny@Gu®ow
(3bmbdoo gobgdmes) dofmegdol mos@omolsmgols dmbsgmebgao L3m@Eydo
aobol. gl bodbogl, ®mI ggoi3 dyowggero ©o 3gM@E  yodyowggero  §g@
dgdangdes  sOLgdoygmo gyhg@lgbomn dJmygdols domgdsl. dgm@yg, dglyogols
obo o@ dgogegdmes Jofmgdol mo®owols Jmosbagdobsl. ©s dmaml,
Loko®m 5@ 0dbgdbmes  s@sgoms®o  dodygs, @odgbosi @ 0bgdmos
Robgdol s@sgoms®o dmgemebgao ,,bofobsomdgam™ dmd@omds.

9.6.2 2569LobrgHgemds

0gd3o Labo@agogms @omoiol 3mwbs 0dol dglobgd, m9y @mgm@ss
©5dM 3000 gOmIsbgmmsb goyhgdlyemo ©s dmbgomebyero L3m@Gyg®o
aolbgdo  2oblobwgdyyermdols  Lodyo®mdo,  Lopsin Fobol{o®dgdyggergds
dognosb  bybEos, Ggogyy@o  Lodyo®m  sdmyibmdo s  aobylsbrg@mgaos.
>Jgc0ob aodmdobady, aobgobogrmo, AMYASS ©05353doMgdoao
9JOMISbgnmsb  goyhgdlyeo  ©s  dmbogrmebgeo  L3m@y@o  goligdo?
sOLgdMdL  Modebgbodg Jglodam  sblbs, doa@sd 2oblobwgdyamo  3sbybo
NORRS

armEoboli 303009 bs

9000 gbsderem  sblbs  dEymdsdgmdol ermEobol  dodmogbsTo
(expectations hypothesis):  goghg@lygao  gmb@@sj®ol  dgdgbols  gobo
dofmegdol mos@oolbsmgol dJmbogmebgmo  L3mEyao gsbol Geoaos, gb

Lodbmermgdom sbig hoofg@gde:
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P, =P,

bowo  Pi—  goyghg@dlygmo  3mbd®sddol  dgdgbols  ¢gobos:  P—
dJofmegdol  mosGowobomgol  of@ogol  dmbogrmebgero  L3m@ydo  goboo.
53235000, o0gmolols goghg@lyamo  3mbG@sJBo  s3gsdoe  dygdgemo  4$-sw
040©gbs, dgodengds omdgol dgdogao: Log@mem osb@os ol, Gmd ogeolido
bo@dmol L3m@ golo 4% 0dbgos.

f— Emﬁaag{:‘aﬁn deéaEam
=  popobol 3oimfghae

Emmdagnq@o amdaligema

T
au%ﬁﬁaﬂh g:ll.:.?:jﬂac. aa%rﬁmanh guﬂmaaﬁalﬁ

JaF¥mmqdal o
ot n?nga ol mamomo

bob. 94 @ubg@lyamo 3mb@@sJBol gobio, Gm@Es Jmbsgrmebgmo L3m@y®o gsbo

do{mgdols ImdgbRdo yigegmo @hgods.
09  @meobol  dodmmgbs  okgddo@o@os, 35TDob  L3gzycosbGo  gg@

‘dgda0gdl dmogeml ob [oogml xgoyghg@lya dobodbg 0dol dogbgoegee Iob
»30dgeo™ w9 Ldmgemgc 3mbogos  93og0s.  yydowgds  o®  dogs]iomm
Logo®ogbm deombmgbgdl. 1393900563 b, Omdgen o }oghg@Lyeo
3Mb@sJBomn  ,,a6dge0o 3mboz00 9358300,  mobbdwgds  dofmgdols
no®owolsngols >JB0gby aos0bomUb P, , Mdgeo(3 OMAMO3
Jobognmebgmmos 53 OML gwodmgds P. gbg 0go ,,a0dgeo™ 3mboiools 3Jmby
1393905630 0390m3693L doo@mls dmagds P-P,, Gmdgeoi byeols Gmenos.
3oGodom, b3ggueosb@o ,,dmierg® 3mboigoom gopol oJ@ogh P, gobo s
B0JOmdl  aobobmBogemml  39ao00a90s  dofmgdol  msGowolmgol P,

S

Qobo. sdygodom dmgerg 3mboiooom  13gzyeosbGo 0dgemgbgdl doommls
dmgygds P -P,, ®mdgeoi byemols Goaos.

mEobol  303mmgbsl  bdods  0dol  Logydggeby  o0Goggh, ©md
13g39e05b@goo  [o@dmowagbgb @olgol dodos@m aya®omgdl s sdo@md
dbo  5M0ob  @oymdmMb  3gxg@gol  gmggeageo®o  gmddsbszools  ao®gdy
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@obgobogol 3®9dool  Lobom. domo gyma@ogmds ©oxydbgdygao 0dsby,
Omd 3mbimgd o goyhgdlymo 3mboiool aogangbs ©ogg®logoo®gdyga
3mOARI0 by, O®Igeoi 6930 oJBogl ImoEegl dognosh  dizodyg  0dbgde.
sdodmd  ogg@logozo@gdbymo  3mOGRgeols  3Jmby  b3ggeosb@gdls
‘dggd@osm  mogol  mogbg sowmb dgxg®ol @olgo ®olgobmgol 3®gdools
gm®dol boboo  dgodg 3md3glsigool Lobsgerme.

bob. 94-bg @mEobol 303mmgboby ©oyMEbmdom  [Fo@dmpygbogos
Bohg@lygamo  Rsligdol go®osb@o; dmbogrmebgemo L3mAyg®o gsbo B o@

03380900 3mbA®oJBol ImJdgogdols dmger gowsdo.

»b@IS@ B0 Sds bgans

3bmbognds  g3mbmdol@ds  xmb  3906Lds  dgbodbs, @®I  grmEobols
30300 gbsd  s@5L{me g oblbs  gyohgdlyamo  goligdbol gm@do@gds. ol
533 30(3900s, MM bmgss 39xgM90 gowosb Royhgdlym 3mb@G®s@gol,
sdom domo yoegol by@goenl 9ed@sgobgb U13g3neosb@gdl. ®sdpgbowscy
363®5JBgd0l  gowgs @olgmebss  @ogzo3dodgdygemo,  3goblds  [odmoygbs
d03mmgbs, M  dgxgmgdo  obegbgb  L3ggymosbBgdol  LE0IP@o®gdsls
dobosgnmebgano ‘dgdmbsgaosbmdols dgdggmdom, Gmdgamoi dgBo 9bws ogmb
9Aobgm 20bo3390bg. gl dmombmgl 0dol, @™ goyghg@lyamo @sbo ogml
bogargdo dmbogrmebga L3mGy® Robby:

P, <P.

odggoMo, 13ggyeosb@o, Gmdgandsi dgodobs  3mbR@s]@o P, goliow,
0390m3690L  aogoml ol dofmegdol mo@owobomgol (o6 @Em@sS  o@Y)
P9gem  dogog  ggolido. slgm  0msbsgodomdsl  goghg@lbye  golls @
L3m@yg®d  golbl  dodol gfmes  ,,bm@dsgagdo  sedslgms®  (normal
backwardation), ols g9eolbdmdl, Gmd dgodergds ggermomn Royghg@ Lo
goboll bOwWsL 3mbE®s]Bol dmJdgogdol gowsdo, @Gmam@i gl bob. 94-bgs
bohggbgdo.

»bOIOGIS G0 @S lgans©

LoFobsomdwgam dodmmgbs 5dG303gol, Mmd bmaswsw 3gxgagoo bLyy@om
0400mb goyhg@ Ly 30bEOsJBgd0 s 5doGmd obobo L3gzyeosb@gdl domo
2ao4ogol  Lydgoal  os@yd®ogobgb.  @odgbosi  gmbE®Msd@gdol  yowgs
A0obgmobss  ogo3doMgdygao, dgodengds  [odmgeygbmm  dodmmgbs,  @md
39%909d0 obgbgb U3giyneosb@gdol LE0IYodgdsl ,,dmgeg™ 3mbogoom
dobogrmebgeno  dgdmboganosbmdols dgdggmdom, @mdganoi dgBos @olgm
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23ob533900bg. gl dmombmgl  0dsl, @md GoyhgOlymo gsbo dgBo ogmb
dolsgrmebgenr L3mE Y@ Fobby:

P, >P,.

sdggodo,  13g39eosb@o, @mdgedsi  aoyos  3mb@®sdo P gobow,
03gmgbgdl  aodmobyoml ol dofmegdol  mos@owolosmgols  (ob  em@S
dmyg0obgdom) P gadm ©odsgr gslido. slgm msbogo@mdsls goyhg® by
Bobls o B3m@ @ ¢obl dmdol gfmws ,,bm@dseygdo ©s@dsligens“ (Normal
contango), ol gygeollbdmdl, Gmd dgodergds ggermommn goyghgdliygeo gsbols
©53995L  3mbA@oJBol  dmJdgwgdol  gowsdo, Gmam@i gl bob. 94-bge
bohggbgdo.

9.7 goghg@lygmo Poligdo s 30d0bsdg L3mEY®o Gsligdo

Fobs  gobgmagzoggddo  goboboagdmes  gOmog@msgdodo dofmogdol
noGomobamgols s@ogol goyghgdlbyger gollbs ©o L3m@Gy® gobl  ‘dm@ols,
Omdgeno oy gbogos Qoyhgdlya  3mb@@s]@do. @o dgodengds omdgols
Qoghgd by golbls o oJ@ogol  dodwobodg  L3m@Gy®  gobl  dm@ols
9OM0gO0 353doObg?  hggyegd®og  obobo  gO®mIsbgmolbogob gobbgogogds,
dog®od o3l 53 goJdl  oblbo?  o@OLgdMIL  Go0dg ImEgero, @mIeols
aodmygbgdsi  dgodangds  odobomgol, @md goFobslfomdg@yggemm, @mame
dgogegds 53 Lbgomdol Lowowg @®mol gobdogemdsdo? o3 3o®og®oeydo
>0l dagmmos 533350 jombggdbbyg 3sbygbol gozgdob.

9.7.1 36mdangdol @sbds

Fo®dmoaobgm bgoldmanols Honus Wagner 1910 ds@smol dganmdgero,
Omdgeoi  dbo oMol pogoml gl dsdosmo. dggmdgerds  oiol, ©md
doG5mol  dodobs®g  ggobo 100  000$-05, 0do@md  Gm3  olobo GG
s@hgboero (bog@mm sbMom olbobo bymbg bogergdos). (gOmo gogowyeo
0bs 1990 (geoli 451 000$-o0.) gods sdobs, 0bggb@Bm@ds dobo  yowgs
dgbmogobs Iol, Jopa@od powobws ghmo (ool dgdogy Ly®@L. dgowgganl
doMomoll dowgds 0d dmdbgBdo  Ly@lL dopa®od  gogowgsbyg bgel gl
doo 9. 9xu0m 3mbidg@gmsw, dob bydl dgmdgmmsb bgamo dmsfgaml
Bogbgo g 30bHOSIHl  eeiiebrgmo  EEorsh smgmon  ghmo  farol
‘dgdgy do{mwgdom.
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9.72 geomdologob ©sbsbs®xol o6 Lodagoemol os@ Jmbs

Amaym@  goll  dmombmgl  goyhg@dlyemo  3mb@@s]@ol  Igamdgeno?
©539dg3om, @M 3mbRoggbRgdol  FbGosb  o@  s@ALgdmLL  3mbEsdol
dggLeOgegdemdols  @obgo o  do@dsmol  FGamdolmob  ©s3ogdodgdyeo
Lo gogeo (0bgmo, OEAMO0ESS doMomols ©gdmblE®moMmgds) ob badxgdo
(obgmo, @mam@oEss sbwgggs). oy (gmofoby aomgmogro dodpobsmy
30m3gb@Go  dgoagbl  4%-L, dodob  IRmbgerls  Iggdam  dodsmo gl
25994o©s L3mA @ dobodbg 100 000$-50, ©sgom gl msbbs d56330 4$-00 ©s
gomo  Jeools d9doge dogoem 104 000$. sdodmd dosGsmols dgemmdgeo oG
Joolydggdl  bgewo  JmofgOml  goghgdlyger  3mbR@sJdl  bgdolidog®
Qohg@ g gobow, Gmdgeoi 104 000$—bg bogergdos. doa®ed dgoggero
o dmoliymggdl gosobsml 104 000$-bg dgBo, 0do@md Gmd ol dgyderos
obans  gosobsml 100 000 ©s ©oymgbgdemog doo@ml do@smo, oMo
03l 4 000$-006 30m396@bg, GmImols Jowgdsi ol dggdenm 104 000$—by
356390 Fevoyg@o 4%-Logob. @sdpgbopsi aodyowggels Ly@l doowml Lyen
Gods 104 0008, boem dgowggerl o Ly@l 104 000$-bg dgBol gopsbws,
olobo Jgmsbbdpgdosh goyhg@dlye golbg 104 000$.

hoglgmm gl bmgowo  Lobom. godgom P, swbodbogl  sj@ogol

d0dwobs®g L3mGy® @oll (53 dgdmbgggsdo 100 000$-U), boeonm 11— sGHols

30m396@ 0L OMEISO YO0 93308580 96@0, GOMdgeno(3 ©50003bgds
©®ygobogmo EoEsh Jofmgdol dmdgbRsdwyg (o3 dgdmbgggsdo 4 000$).
09 P -00 530b0dbsgmn goyghg@laga gsbl, ds5dob:

P, =P +1. (9.2)

dogdyeo aob@magds a30h39690L, @mI goyhgdOlymo Gobo L3m@Ey®
bbby dgBo 0dbgds 03 3Om3gbEolL Lowoom, @mIgolysbsi Yodl oddmbls

dgenmdgao. obobogl @s oJ@ogl, 03 300M69dTo, AmEs o@ >5ALgdmMbL dobo
Remdologsb bodxo ob Loy gdgeoo.

9.73 geomdologsb Lomagdgemo
3ogoOnYmo  dmwgao.  [o®Imgoaobmm, ®md 12 mgol dgdogy
dofmegdol  mo@owol  [ob  gfgmds  dgoldmenols  dbo@mgdol  2odmezgbe.
35998960l MmAASbobsGMA0 dbo s@ol dboGomols dgEmdgenls ds@oybosml
10008, 203m%5965bg doMmomol as3mgggbolmgol. Mm@ 0dmJdgogdl >dygsco

Lo gogemo ggh®gbygen goliby?
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Amam@3 bgdmo s@obodbs, 9 IB@mogEo do@sml sbans sgools,
ol 35dobomgg doowgdl 100 000$-U, G®Ienol 0bggbBoMgds woyymgbgdanog
godengds o 12 mgol dgdwge doowgdl 104 000$-L. dop@od dgemdgenls
dggdeos  dgobobml s goyghgdlyer  golbmob  ghmoe  2odmggbols
MGH2560bsGMMgdologeb doowml 1000$. s30@dmd goyhg@dlygeo ¢gobo Ly
Gm@s 103 000$-0l oo 9bos ogml, Bobsblyg®o msgmmsb@obom 3Jjmbogl
gJOmbso®o  dgogao  OEamAE  ds@smol  goyghg@lymo  3mb@®sjBom
aogoegom, olg dobo L3m@yd d5bo®dby @oyymgbgoemog gogowgom. bLbgs
dbMog dgoggmo >0 omsbbdwgds 103 0005-bg 39 Foyhg@dlyge Goliby,
@53 gbsws ol dgydeos 0goml ds@omo L3mAg® dobodbg 100 000$-sw,
950L  0Bggol  @s  4000$  30mi396@0LoYb ©>  dooml  25dmxzgbols
MG2560bsGM@gdoesb 1000$. dglodsdoloe  Goghg@lyeo gobo ogbgds 103
000$, @s3pgbosi gl gOmsEgOmo golios MMIgebgosi  dgmsbbdwgdosh
dgorgamoi ©o 3odgorgymos.

@ 990338090, 09 25dmagbs gdgbo mgol dgdogy o0do®mgds s S@S
goOmo  Ferol dgdwgp? o3 dgdmbgggedo  dodomol Igenmdgero  aodmeygbols
MO3560bsGHMMgdologsh doowgdl 10008 gJglo mgol Vgdwgy s> Dgdargdls
dols  0bgglBoMgdsll 9@olgm 2%-s @o®bgboano g3l mggbg dofmwgdols
ms®oesdeg, 10008 ggbomgol dgdmgy  gg3035gbBg@os 1020$-0L 12 ;mgols
9909y ©> Guhgdlymo gobo Gmeo odbgds 102 980$—ol (100 000$+4000$-
1020%).

30 Jgom B o@bodbogl dofmegdol modmowsdog fanmdobogob Lodygdgeols
(53 dg3mbggzsdo ol 1020$—0l Fmeos). sbgmo Lomygdgeols sOLgdmdobsls
Roghg@Lyeo golio dgdegabosodsw asdmomgangds:

P, =P +1-B. (9.3)

g aob@mangds  g30h3969dL,  @md  0doby  @SIM ooy gdom
O5OJO0M0S MY PoOYmBomo dogwgdgae 3OM3gbGLs s bodagogel dm@ols
Lbgomools {B0obs mobbs, o3 o5]Bogmeb  ©s3ogdoMgdygemo  bodxgdol  o@
Jobols 300mdgddo, Rgoyhgdlygmo gobo dgodangds ogml dg@o ob bogangdo
L3m@Eya Foliby.

9.74 gemdobg bodxgdo

@5 dgoigegds, g 6goldbmenols do@smol IBamdgmo  aosfyg9dl
ssbwgoml ol ghmo Faom 100$-50? Gmameo  gogengbs  gdbgos  SIsl

Qoyghg@byge  @olbbg? yggesbg  Jo®dGogo  gbs  geomdol  bodyxgdols
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dgbogolgomse,  @mam@oEss ©obwmgggs  ob  dgxo@gdbs —  glos
Fo®dmgooaobmn obobo OIQPRUIOTE! Qe dologsb Lo gdgeols
Lbo(obosomdwgam  gangdgb®gdo.  @odgbosi  Gambolopsh  Lo®ygdgaro
3e00bgds  dgmmdgamobomgol  sds@gdomo  Lalbmgdol  dgdmeobgdsdo,
odEgbo  bodxgdo  Lob@dgdol aowobgdodo  dpamdodgmdl. odo@md  swo@y
a5mgeomo goyghgdlbyamo gobo 1020$ 9bps a50bs@ml wobmgggol 100$-
oo 103 080%-3g. m C-m0 5306036530 Femdsby bodxgdl (53 dosgomomTo
100$), 3590b goyhg@lyemo gobo oo odbgods:

P,=P,+1-B+C. 94)

30m39630L Logdmm Lopowgl godmyamgdyemo Lodygdgero ©s gyl
dgbobgol  bodxgdo (1-B+C) 9fmwgdgh  goyhgdlyemo  3mb@@s]@om
Agbobgol bomxo (cost of carry). dos3ogm yydopwgds 0dsl, @md 0doby
©5dM 30 dgmgdom  oEgdomos My godymgomo  dgbsbgols  bodxo,
goyghg@byeo golio dgodangd dg@Bo ob bogagdo ogml L3mEy® Rslbyg.

hggb @ohggbgm, ™Y OEaMEASS ©sIMZogdygmo  Goyghgdlyero  gobo
L3MAYODY. Jog@od mogligdoos My oM gl s®Y gobbogrya Qoyhg® ye
gobos o dobosgrmebger  Lodmdogeom  L3m@yd  goll  dméol
©05dm 30 o gdolmsb? ©osbk. @OMmTo [o®Imgdol s dmbdo®gdol Lowowols
2obLobmg@olisl, Lojmberol 3Fomdgdengdl s dmdbdodgdangdl dgyderosm
55a0bmb  dglodsdolo mobogo@memds dodpobodyg olls ©o dmdsgsendo
dolbosgrmebger sl dm@ol. goyghgdlygero 3mbd®sd@ol golo sbsbogl o9
YOM0gO0353d0Obo3 o  0doboE, MMIgEoE  goposks®mogdl  dodwobomy
aobol s dJofmwgdols goliol xodol Gmer Lowowgl.

9.8 80bsblyg®o goyhgdligdo

Fobs Logggbols 70 Fangdsdwyg goyghgdlgero 3mb@@sd@gdo dbmenmo
Lobmgem-bsdgy®bgm Lombgarbyg s d9bgdodog @glydlgdby owgdmws. >3
OAMoEsb ©sfygdygmo doMomse bodggdby dgdm@obogro 0dbs Royhg@Lygeo
30635 JBgd0  Yabmyd goguRsby, goJlodgdbymo Fgdmbogmgdol dJmby
oboob  Jowgdby ©o 0bwgdlgdby.  god@mdol ImEyermdol dbdog dom
sbersi 9x8O®m oo dbodgbgammobs sJgm godg Ladsbolm oJBoggdl s
BOS0(3099e 30ghg® Lge 3MbB®>JBgdb. Lbgo 3oghg@Lgdoliogb
aoblbgoggoom, @mdgngdoz Lodygomgdsl odaggosb dmobobmb bgdoldogmo
dofmpgds  dmgdygmo  omgol  ©@Omol  bgdoldog®  dmdgbdo, ¥dg@Eglmds
Qobsblyy®  goyhgdlyger  3obE®s]BL  aoohbos  aoblobmg®yeo dofmwgdols
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05000, (odmbsgaoll {omdmowagbls bmgogdmo goyhg@lyao 3mb@®s]@o
goJLbo@gdyao dgdmbogerols dJmbg oJBogbyg.)

CURRENCY TRADING '
Currency
EXCHANGE RATES upgen o UTy
Weshuoadte: Okl 8. Country wed Toe Wied T
Smonths forward .. 0DEMF  DDEIGE  0RMF 1P0W
The Mew York foreign e ‘W“’”"‘ﬂ rates below apoly b t-rronths forward ., O0B4TT  OCRIT 79T IWA) |
irpcing among Banks In smounts of 51 million and more. 8% | jurden (Dinard .. ... 400 404 TONS L J09S
| oucted at d g Caadern Vi iy Dow sones gnd ofher sour e, Kuwailt [Dinar) ... 1847 17887 W] 303
Retali iransactions prowice fewer unitsof foregn currency Def | | snaman | ¥ M OBNH uE N
Ila Masayila (Ringglt) ... 47 087 1N 11m
Curmaacy [T p— 180  15M7 05 W%
U5 % wguiv P U3 4 Manics [Pes) .
Country Wed  Tue Wed e | Eiggtingrate . [ B BT R ]
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gFmbogro  Fgdmbsganosbmds (time-weighted return), @mdgeroi, dgodengds
25d0mgeml 390mEols sbofyoldo s dmeml gopsobogdol s@OLgdmdolsb.
9L dgomeo  094gbgdl 3mOERIol  LodsbOm  @o@mgdbyagdols  Mmommgyeo
bopwo gopobol  {ob. ©ogydgem, @md s®g aobbogyan  spseomdo
300FBJol  LodsbOm  @odmgdbyawgdsd  33o@GHeols  dyodo  dgoaobs 96
Jemb$.  Sdagooe, 5 wb$ g3mbodol  IgBobolmsobsgg  Lodsb@m
00909 gdsd dgoyobs 101 Jenb$ (96 6P + 5 eb6$). 53 Ygdmbgggodo
3003900 3350G@ols dobgogom dgdmlsgmosbmdsd dgomaobs 4% [(96 denb.$
- 100 8e063$)/100 Ie0b$], Jgmeg ggoOBol Jobggomn VgImLogeosbmdsd
dgoa0bs 1,98% [103 deb$ - 101 Ieb6$)/101 3eb6P]. Jgdwgado gl G0
‘dgdmbogaosbmds bobggo®o ggo®M@Goseols dobgogom dgodergds ao@snddbsls
3350 @@ dgdmbogeosbmds 9y mommgye  dgdmligmosbmdsl

0539953900 1-U, 2o053d@53@gdm gOmdsbgmbg ygges xodlb s dowgdoyan
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bod@ogenls aodmgogangdm 1-U. hggbl dogogomdo dm3gdygemo godmmgergdols
‘dgga0 0dbgds -2,1% g3o0Gsey@o dgdmlsganosbmods {[(1-0,04)x (1+0,0198)]-1}.

10.1.3 Qogs o @A™Bo dgFmboamo Igdmbsgamosbmdgdols dgosmgds

300FBgol  dgdmbsgemosbmdol  godmmgmols  @mdgeoo  dgmmeos
dJobowgdo? o dmygsobogn dsgoeom@do dogs dgdmlsgemosbmds Gmenos -1,95%-
o, bogmem ©Omdo  dgfmboeno  dgdmbogeosbmds —  -2,1%-0l.  sJgwsb
3030d0bos@g ‘dodgngds g30goMoymm, @®mAd &8 Mm@ dgomelb dmd@ol Lbgomds
9dbodgbgamms. gl go@sywo  bmyog®e  LoGygoosdo  aododmen gdeyyano(s
0J69ds, @3 dgodengds olgmo dogsgomgdol dmygsebs, @mdangdolbmgolisc
dmigdygeo bbgomds Log@dbmdgsw asoblbgoggdoyeo o0bgds, s @mdgendocs
o@mdo dgfmboao dgdmbsgerosbmdol godmmganols dgmmeo gu@em dJobowgdo
>mdmhbgds.

aobgobogrmm 3033 9090 3G B0, Aol LodobOm

0G99 gds  3g30Amol  slsfyoldo gowagbl 50 Jemb$-L.  jgoMmB@oOl
Igodo 3O Rgol  LodobdOm  modgdyemgds gi39ds 25 8@b3$-3yg, 0ol
9909y O3 g0gbBlL  3mOFPIIo  ods@gdom  dgodgl 25  deb.S.
33500l dmemml 300G ol bodsbOm wodgdyemgds bogds 100 de0b.S.
dmgdgeo 3mOFR ol dogs dgdmbogeosbmds 3god@eol aobdogermdsdo
r bowowol Gmeros dgdgao gobEmengdowsb:
, —$25million ~ $100million

$50millon = i + i (10.3)

od  gob@mengdols  sdmboblgbo  0dbgds  r=18,6%, @53 dgglodsdgds
33500 oma@ dogs V93 bogeosbmdsls 40,66%-1 [(1,186)%-1]. dop@od dmzgdygeo
300FBgol  3go0Fomy®do  Amdo  dgfmbogro  dgdmbogerosbmds  0%-ols

Ameo  0dbgds, @3pgbswsz dobds dgdmlogenosbmdsd  33o@@Feols  3o@ggem
bobggo®@do  dgowpobs  -50%, bmapem  dgmeg  bobgg@olbomgol —  +100%
[d9360dbmm, @md (1-0,5) x(1+1)-1=0%].

>d m®o dgdmbogeosbmdol dgosmgds (40,66% o 0%) gg0hg9bgdls,
@md dom  dm@ol dbodgbganmgobo  Lbgomdos. dopa®od ©@mom  dgfmbogro
‘dgdmbogaosbmdols 360dgbgermds  ¥YRuO™m  gmgeoldmdzggeros 3m®OGBeol
domgol  989JB YOm0l dgxnslgdolbomgol, gowdyg  40,66%-05b0  Doys
dgdmligeosbmds. o838 go@ol oblibs dgodangds godmgmm, oy gobgobogsgm
3350@@ol  slbsfyoldo  3m@ggendo  howgdyeo  momnmgyeo  E@s@ol
3350 @@ dgdmbogerobmdsl. mommgyds @meEs®ds  ©s3s@Ps  msgolo

©0MgoYegools bobggo®o  335@Fols  3o@ggao  bobgg@ol  aobdogamdbsdo,
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3003 Bgol 0%-05bo dgdmbogaosbmds [o@Imowaqbl d9bgxg@ols dgdomdols
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‘dgdmbogmosbmds.
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hoomgo@ml ©sdsgdogmezogngdemse. od dF 303900l Loggydggel Fomdmawagbls
bomwo aoobegdl Lowowggdol s gopgdol deog®o gogergbs (MM gdls
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43390050 s0f0s. 53335000, 40,66%-05b0 ‘dgdmlogamosbmds soblibgds 9g®™m

3009b@Bol, go®g dgbgxg®ols Jdgwgbdom.

10.14 Gevoy@o dgdmbogerosbmdgdo

{obo bofoando aobobogrgdm@s 30OFggeols 3350 B o g@0
‘dgdmbogmosbmdols  godmmgerol  dgmmepgdo.  (eroygdo  dgdmboggosbmdols

aodmbomgmgas oo gdgeos 99340 0dmm  Sb 2oegsd@sganmm
3350 @y@0  dgdmbogamosbmdgdo.  dspomomsw,  dmgdgmo  [arol oy
30Mggeo, dgmeg dgbodg o dgmmbg  3godOGo®o  dgdmbogmosbmdgdo
>bodbyemos N, N, I s IF-om, 35906 (eoydo dgdmlogeosbmds
‘dgodengds asdmmgmogro 0gmlb GEymA ;3 53 Lbowowggdol odo:

Vamoydo dgdmbogerosbmde=+ L+ I; + 1, (104)

dop®od  [eroyg@o  dgdmbogerobmds  dgodgngds  admmgerogno  oymb

4mgger  33o0@s@y@  dgdmbogmobmdoby  1-ol  ©sds@gbom,  domgdyemo
Lbooggdol  g@mdsbgmbyg  aoddsgergborn s boddogeowsh  1-ol
aode jegbom:
Vanog®o dgdmbogerosbmdo=[(1+r)(1+ r)(1+ r)(1 +r,)-1] (10.5)
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@03 999]d9Omdols dgxolgds 9bws d0dobo®gmdogl BoM@mdommdol s
oMo ddLm@y@g@mmdol Logydgger by.

dogomomols Loboom gobgoboamo jeogbBo, Gmdganbsi gobodgl, Gmd
dobo  ©0g390L0ogoE0Mgdbyo  3m@FBgol  dgdmbogerosbmds,  GmIgenocs
dgagos hgguegddogo Losdgomm@olgosbo oj30gdolash Fobs Farolosmgol
dgoagbl  20%-L. 9bps  aobobogml  m9y oS  0bgglm®ds  dmi3gdyeo
domgs MmO do@omgag]Byeo Yy Gmam®3  ©sdsmgRgddydo? 0y
amdgemomsi bodsb@m  0bpgdlo,  Gmdgmoi omgogolifobgdl oo
Mom©gbmdol sJEosms golol 3gmoegdsls (dogsomsw, Wilshire 5000) {obs
Vool ao0bodes 10%-0m, d5T0b 3m®@Rgeol 20%-05bo dgdmbogaosbmds
60dbogl 3m®OGHBgeol do@mgol dogrosh dowogr mbgl o oGy ©ddogl
Foddmoagbl. dopa®ed m9 o0bwgdlo [obs Feool aobdogermdsdo  30%-om
3o0bo@s,  35dob  dgodgngds  aodmgo@dobmo  wslbggbs  do@mgols  dogmosb
b 9939]dyemdo  dglobgd. 0dobsmgol @md  godmgodobmm  ©sliggbs
domgol  9989JdOmdol  badolbols  dglobgd, oyEoggdgeos  goEmgm
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‘dgdmbogaosbmdgdo.

342



E'“ I ‘| ﬁl”
Eﬂl: < R
10 e 40
o ) <:- j
&
e, 1 e o 1
3 3 o] B 21
2 10 o ] 10
[=]
% | _-‘3-_ - .
g 0F O 0
=
s? -10 —f -10
—20} ~ 90
-30 | — 30
' |
—4p | — - — I a0
Famol Tamo 2 Tamod Famod Fomos Toamo b Famoe 7
Fie-nxbo hl.8 ) 6.4 449 7.9 469 15.0)
25%-02Ba 0.5 2 915 955 02 7.4 26.6
dgmashs 8.7 =h.0 21.9 214 .1 331 21.2
730060 36 6 N 17.0 16.7 45 28.1 16.5
93002k 169 =164 55 93 -2 199 104
qebmo 07632 24,2 D WA 205 B.3 4n.n 211
Ledfiesgbim mebye BE 25 17 50 34 16 ]

bob 10.1 hggen gd®ogo >J30900b5a 56 ‘dgdwao®o 30O Qg gools
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©Omby  o@bodbymos  @mMIdom.  303mFJHYO0  gHOMby®  3mOERIE ol
Vo®dmowagbgb  hggyergd@ogo  ojoiogdol Lbgs 3m®@Rgegdo, @Gmdggdocs
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‘dgglodosdgds gmbo 07632-0l @olgol @mbgl s Imzgdygero dgbss@dgdgero
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Lodyoagdol odanggs dmgobobmo 0bgglm@ol 3m®GBgeol dgoedgds od
9O I@MbyY®  3mOERIEgbnob, O®IAagdlsi  Lbgowsbbgs bo®olbol  @olgo
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‘dgdmbogaosbmdgdo domoe 939G @ dodmgsls >mbodbogls 09
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db0dgbganmgobos gobolsbwgaml 3m@ERgeols gogergbs 3aogbBols @oligol
dogrosh ©mbgbg. 0y 3eogbBl oJgl d93M0 Lbgs Kgobsblydo sj@ogo, d5Tob
300FgBgol  @obgo  (,0gHom“  gobmdogno)  [o®@dmowagbl  dem39dyero
300FBgol 0d @olgol Log@mm ©mbgbg aogawgbol dgboggg@mol bmdsl,
Oedgenbsi  gerogbdo  aoboiol. dog®ed oy 3mOFHgo  [oddmoy 9bls
3096 0bmgol gOmoEgdon 0bgglb@Goiosl, d5dob @olgol yx@m dgbogg®ols
bmdols Fo@dmoagbls Logdhmm @oligo, Gmdgeroi 0bmdgds LEHsbps®Eyeo
aoob@om. 3m®OGBIol  989]dydo do@mgol Tggzoligds, GmIgeroi @oblyl
omgo@oliobgdl, bggyegdbdog bhgOwgds o3 A0 mgo@bsb@obowsb gom-
9ombg, g.0. IbgggEmdsdo 00gol o6 Lodsb®m @olgl, 5b Log®omm @oljb.

3503500 ©AO®MOoM0 0bFgAgoo @ogmPogos T 3gHoma (doysomsw,
T=16 0d dgdmbgggsdo oy g35J3L 3goOHoy@o  0bxgm@dsizos 4 Favols
3obdogarmdoado), s godgoom r, o®bodbogl 3m@ER ol dgdmbogaosbmdsls

t 3900mEols 3obdogemmadsdo. dodob 300G B0l Lo'dygogom
‘dgdmbogamosbmds, GMdgarog ar, -0mss> s@bo'dbygao oslig aodmobobgde:
T
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ar, =-—.
0dol dgdpgy Go3 godmgmgomgm ar,, dgodamgds gdl3mbEo (,gsg 5ol
d9doamd”  go0. 030l dgdpgy @53 bpmdogmdsl  3Jmbops  swaoeno)
3odMgmgommo bEASbEsGEYmo opsb®s (o,) dgogabsocswo:

T 1/2
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30MGBgol  dgdmbogerosbmds dgodemgds  dgzoo0mm  LodsbOm
30OR B0l sbognmygdmsb, Gmam@oiss, dogsgomsw Standard & Poor’s
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pebeo 07632 14.5 173 16.3
badtimpygbdm tabpo 44 60 TH

bob. 102 hggyegd@ogo oJ30900Loasb dgdpas®o 3m@FR e gdol LEsbps®Eyano
aoob®gools dgomgds.

Vyo®m: Adapted from SEI,Fonds Evaluation Service.

gl bogemo  dgodangds  smdmogbg@sl, o aodmgoygbgdbom  CAPM —bg
©05931dbgd e  3m@FRgeols dodmgol 989JBYOmdol  bmgogdho  bmdsl. oI
bmdgdosb  mommgygmols  asdmygbgdom  dglsdangdganos  3mOGHBgEol
9939JB9O0dol dgxnolgbols dowgds, GmIganoi Molgzol sbo@obl gdys@gds s
Lodgoggdol odanggl ger0gb@l goblisbwg@ml, Msdwgbsw Fo@dsGgdom odbs
dg@bgyeo Lbgs 3mOFRgegdbols dodo®on s dob@ol dodoGro 3mOERgeo.
200530090 sbligm dgxoligdgdbyg by gamdsby.
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115 ——— L 115
|
\'-:r(__‘-u 1.10 - 1.10
g, i
F-ﬁ 105 - 1.05
=]
EE 1.00 |- -C-—-| 1.00
' <O
=] i
] 0 g-ri' I_ = [}.‘}5
1
) L4 ]
& 0.90 - —0.90
0,85 ’- 1{:.3;‘:
{1, Ki} —_ 0.RB0
Fammols Fasmo 26 Fasmo 3.7
3 Yg-ncbn 1.12 1.14 1.12
damnaba 1.00 99 98
92%-nabn B4 80 A2
mbma 07632 1.00 98 93
Lisdtmizgbgm 44 54 71
ﬁc.Ean

65b.103  hggyergdbdogo  oJ3ogbobogsb  dgdasdo  3OMGRIgdol  ,,09Fgd0L"
Jgoo@gde.

103.1 gJbdmbEo dsbsbosmgdgero FHRggdo
aobosbo  Jowogwgbols  dsb@ol  gJl3mbEo  (Ogg (SML)  ©@®mom
063 gagoebg  dgodangds  dgxobogl  Lodgomm  g@olgm  gobsiggmol o
35b@0l dgdmbogerosbmdols goblsbwg®gdom:

.
2T
ar, =“=—.
= (10.9)
T
2 T
ar, =+ —. (10.10)

0dols ‘999099 @53 dm 399900 Lodygogoem dbodgbgenmdgdo
aodmmgaomos, gjlbdmbio (Ogg (SML) (o®dmowagbl 9d®ogme (ool
3oOMEgdols dmdgeroi aowols (0,ar,) ws (0,ar,) FgORoegdby:

ar, =ar, +(ar, —ar;)f,. (10.11)

5335050, OAmols de (3999900 0b@g®goeols 2obdogenmbsdo
3003 g0l [obolfm®dygmo  Lodygomm  dgdmbogmosbmds 69006  (4,)

dbodgbgermdom, @Gmeoos ar +(ar, —ar;)B,-ob. dglodsdoliog ars ‘dgodengds
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aodmygbgdygemo  ogml  0d  3mOGBIol  gPHogmbymo  dgdmligeosbmdols
Lobom, @mdaols ,,d935° 3098030gbdo £,-b Geeos.

gb®ogo 10.1-0L (o) bofogro Fo@dmoagbls S&P500 obwgdlols 16-
3350 @05b  Amomo  0bFgOgool  gobdogermdsdo  dgdmlisgmosbmdbgdols
3odmygbgdols dogomoml, ‘dgbodadolio 90 ©05bo 39Jbogngdols
‘dgdmbogaosbmdgdmsb gomow. (10.9) s (10.10) gob@mangdgdol aodmygbgdom
‘dgodgngds aodmomgoeml bodygogm g@olbgm dgdmboganosbmds s dsb@ols
‘dgdmbogerosbmobs, mdgrgdoi dgbodsdolow 2,23 o 4,88%-0l Gemenos. mey oI
dmbo39d96L  (10.11)  aobBmangdodo  hogbgogm  dgodangds  2obgLobwg@mm
9Jb3mLEo (SML) dm9dygeo w@momn 0b@Ggdgommolingols:

ar® =2,23% + (4,88% — 2,23%) 8, = 2,23%+2,65%f3, . (10.12)
gb®ogro 10.1
30&33;@0 gmbeolngol gJudmbEo dsbsbosmgdgeno FHxg
(=) BemBagyndgdo
| 3edgaeme gebme 1 S&P 500
L‘l I:l 'tll.‘lhl?" a 5 a“
dRet g %&!ﬁ;{?&n{ Byfcrbe e %ﬂﬂt"h o TAndonbegen %ﬂa(‘?h_\__ﬁw
1 29TR -8 7% —L L. T4% -5 855 Bavk
4 2.0 =608 =009 o 2 600
9 © /5 14.14 e IATT 1092
" 168 2408 308 KT FFL T
1590 1T (F.1 1091 ([iXi]
L] 200 lLEs B65 1155 DAS
7 - 5 -] — 3 —2 44 - 78 =400
L] il 5 =184 L =20
} 716 —9.08 —5 24 —2 5% — 4. hA
10 FET] —6.72 9.0 =A% =418
T 244 §.58 6 14 8,79 .29
12 740 .15 -1.25 1.68 T [ 4
3 1.5 TET 5,08 10,42 o8
14 (K11 592 A08 T 5.5
15 1.78 —3.10 —4.83 2.7H 4.50
" L __ i3s1 e 14.30 1260
(2]l 20mmgengdn
%t“‘é’r\:'LL i F"En m m nh
'gﬂg.:.-“{,__ﬁﬁ y Redido Baderlisge X ¥ x* ¥x X
Fa=tfepmn m 12) » 4 1%
1 “1L.74% ~8.535% 13783 T1.9% [
2 . 1] —6.00 B2E RO LY
] 1L 1092 12746 11926 2129
4 108 &2 ] 53060 16753 TOR.BE
5 181 10.01 195 16611 18.12
6 R BAs TABZ 9128 A6l
7 244 -3.00 595 gO7 7.3%
] P =1.09 3.3 4.2% A
] —5. 24 T 7746 21.94 .52
1] L] -0 FRAR 17,54 27 5
11 4 ] 27.70 40,53 A B2
2 =123 - 1.58 S o
13 5,98 #.03 45,76 79.62 535,40
14 A8 .30 15,54 2EOT 2109
15 4,82 451 PR L 90,25 21 6
14 11.86 1281 140,643 158.53 14988
o slo (5 2711 42,44 |, %45 94 472,16 ), (1% S
=E¥y =3X =yt
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gb®ogo 10.1 (aopa®dgengds)

L &g
(r= EJI‘IJ (Z¥x EX) _ (16 X 1,039.85) — (9730 X 42.49)
Trx Ex9) - (ZX) (16 X 972.00) — (424w 13
T oapmags
[EWT] = [Beta X (ZXT)] = [42.4510] = [1.09 = (4249 16)] =—1 29

2B8mbgggnem  Byymerdol byebmatigyera pomabis
{[EF® — (Alpha X E¥) = (Berm X (IXV)U[T -~ 2])'"
= ([1532.94 — (—1.99 X ¥7.51) — (1.13 X 1,09985) /16 - Z)}\* =278
Loaghel Lebmeaf@mero Bygoede:
Agdebgggomn Bagreedol [ Eat ~ [[TaYT

1.'1 tE tl::l? - :bﬁc
f=bmemfyere gem . 875/ (07218 - [(42.007 /181" = .18

ﬁ.cg‘_\_"ﬂch Lﬁ:ﬁmcﬁﬁ.’aﬁn -Eﬂumr".-ac:
Eﬂﬂmb"ﬂﬂnmn 'Eﬂr_:lmt".-anh L i
Lacﬁmiﬁagﬁtn a:ﬁ-:b(‘::"’tr “IW'FEI'“
= .78/ 168 = [(e2m) for216]) " = 100
G Jerpsrgoo b Mﬂ%nunﬂﬁan

rx EXV) —{EF X EX)

(ITx Tr) —(EV) X[(TX Z2) — (XTI
(16 X 1 0359 !:r;l- ['!‘? 31 Hll-l_‘.i} _
.Eusxumm [z7.81)F] = [mxv:rzm} [ez49)"]}'

7. mafamdobagnol jegonopngbfo:

(gmEgemagook gmamogogbdoel’ = (42" = 85
H acﬁghc%mﬁﬁﬂﬁ:‘:ﬁ%nh dﬁﬂ%nrjnﬂﬁﬁn:
1 — wafgddobagool goguopogbfo = 10,85 = 0,15

*3330{)0 oxodgds bo®Eogmegds t-I dodo®m, Lowsi t owgdl db0dgbgenmdsls 1-
sb T-3pyg (hggbl dogseomndo t=1,...,16).

sdggoMoE, 3m@ABgol  gJl3dmlgo ,,098ob* aodmmgarols dgdwgy o
dobo dbodgbganmdols (10.12) aob@meangdol dodxggbs bofogdo hobidol dgdwmgy

‘dgodgngds 2obolobrg@mls hggbo 3G Bgeols 9BOLmby@0
dgdmbogamosbmds.  dopomomsw, 0,8-0l  ,,090sL% dJmbg  3mgdBRgero  16-
3350 @YM0 @AOMomo 0b@gdgoedo 946gds Lodobm 4,35%-01[2,23+(2,65%0,8)]
dgdmbogmosbmds. bob. 104 Fo@dmo@agbls  gJb3dmbEo (SML)-ol  a®ox03l,
@mdgeoi (10.12) aob@mengbomss dmgdygeno.

@obgol aomgoeolifobgbols 3M0bi03bg oggdygemo 3mOER ol dodmgols
999JB 9O mbols bmdsls Fo®dmoagbls Lbgomds dols Lo'dygogom
‘dgdmbogamosbmdsls  (ar,) ©s  dgbodsdobo  gBommby@do  3m®ERgmols

‘dgdobogamosbmdsls dm@ol, Gmdgmoi  ar,-omss s@bodbyeo. 53 Lbgomdsl
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9fmgdgh  3mOER ol 9Ji3mbEo  ,omasl  (ex post alpha)
(00ggMgbgosmy@o dgdmbogmosbmdsl) s smobodbgds a -om:

a,=ar, -ar,, (10.13)

303 ggmol  a,-b  ©ogdomo  dbodgbgammds  bodbogl, @md  dolids
Lbodgoao  dgdmbogerosbmdsd  aoosdo®ds  gBHogmby®o  3mOER ol
dgdmbogamosbmdsl,  Loopobsi  dgodangds ©ogolggbom, Gmd  dodmgs
domomgxngdB®o  ogm.  godymgomo  Iboligbgemds  ag0hggbgdl, @™
300FBgol  Lo'dygoemem  dgdmbogaosbmds  g@ommbydo  3m®GRgeol
dgdmbogeosbmdoby  @obsgno  oym, @53 LoTdygoengdols  agodenggls
20dm30@5bmm ©slggbs Jo@mgol adsenga3gd@dudmdbols dgbobgd.

o  (10.1)  aob@mengdols  dodxggbs  bofoel  dggigemom  (10.3)
3obHm@mgdosb  ar,-ol  3b0dgbgammdbom,  dgodengds  dggbo'dbmor @3
9Jb3mLE0 (SML)-bg ©sdyo@gdymo 3m@Fggeols gJldmb@o ,ommas™ Gmenos:

a,=ar, —[ar; +(ary —ar;)f,] (10.13s)

30O3ggmol o, ©s B,-bL dbodgbgarmdgdols  aoblobrg@ols  dgdwgpy
9JL3mlGo dsbsbosmgdgeo (®xq (characteristic line) dgodengds s@ofg@ml
‘d9d@ga0 gobBergdom:

r,—r=a,+pB,(ry —r). (10.14)

LiMh 1.13 By

65b.104. 3mOARgol 989JBPOMdlL dgaslgds Kod@ol dgdpamdo SML 3gdggmdom.

gl dobosboomgdgamo  [Oxg  Lodobdm  dmegaols  dbpsglos,  odols
aodmgegbom, AmI 30OFRgols s bob@ol 0bpgdlols ‘dgdmlogaosbmdgdo

351



aodmbobyanos  g@obgm  dgdmbgerosbmdsby  bodos@om. a@sxzgozby (r, —r;)
Lbooyg  gos0bmdgds 3000bmbRomy®  mg@dby, bogen  (r,-r) —
3903035 9Abg. 5335000, Inigdgmo FOxol 39@O@0gom @0 Fobszgangds
(bgaool  dodo®mm)  gPHm@mEgdoa,-b, bomem  sb@ol  jmgg0i309b@0B,-b
A0S,

dogogmomols  Loboo  aobgoboermo  3bdogno 101 (o)  bofogrowsb
do3m@goyg®o  3mOFggmol  Jggge dmEgdge  16-3350FH@0sb  0b@Ggdgoe by,
amdgenlsi 3008900 Bmbeo®  dfgos. JmEgdgm  0b@gdgombyg  3oMggmo
gebool Lodygoenm 33o@Fs@y@0 dgdmbogmosbmds dgoagbls 3,93%-1. (10.8)
3obBMEgdol  godmygbgdom  dgodangds  gohggbmm, ®md 3oMggmo Gmbeol
»090° Bmaos L13. 16 330030 aobdogemmmdsdo 30Mg9eo gmbool ,,69@ 5
d9®0s> 03 LodobOm  3m@FPgeols ,,0980bg", @Omdgeoi  gOmols  Fomaos,
‘dglododobo dgodengds ogoliggbom, @M 30@3geo Bmbeo ogm dgos®gdom
»o3Mgboygeo® (09 Lodygomem 0900 gombg bogargdo ogdbgdmes, ds5dob
‘dgodangdbmes ©op3glgagbs, MM 3mAOFR o dges®gdom ,,35L0gM0* oym).

»09BoL“ 360dgbgermdomn ©s Laodygsene  dgdmbsgarosbmdom  ‘dgodengds
23obglobmg®mmm  bob. 104-%g 30M39e0  Rmbwol saomdEgds@gmds.  dob
‘dggbdsdgds  (g@Fomo  gmmaobs@gborn (I3 ©s  393), @mdgmog
owbodbyeros  FF-om. (10.135) aobGmangdomn  dgodengds  asdmomgogmls
3903035 y@0 dsbdogro FF {g@@oeowsb 9Jb3mbEo (SML)-doy:

a,=ar, —[ar, +(ar, —ar;)f,]=

— 3,39% —[2,23% + (4,88% — 2,23%)1,13] = ~1,29%

@oyob FF {g@@omo  gJb3mbEo (SML)-ol  Jggdmo dpgdsdgmdl, dobo
9Jb3mLE0 Lomas Yodymgzgomos, o3 Lodygomgdsl agodanrggl e gdyero
300FgBgmol  dodmgs  aobgobogrmm  OEAMOGE b gxnglBg®o.  (10.14)
3obRmagdol  mobobdo  30@3g@mo  gmbeol  gJl3mlLEo  dsbobosmgdgero
TOx9lL odgb dgdogpo Lobg:

r,—r =L29%+113(ry —r;).

bob. 10.5-bg dmygobogros 53 aobGmegdom dJmigdyeo [Oqg.

9JL3mbGo Lomasl®, ,,0gfol* s dobosbosmgdgamo [@gol asblsbwgdols
dgomeo gdyemgds dgdwgao bynboggby@osbo 3OmEgeydol godmygbgdsl:

Lodmomo  0b@g@gomols  gobdsganmdsdo  3m@FRgmols  ©s  dsb@olb
0begJlol  3g@omeyemo  Igdmboganosbmdgdol, obggg dgbsdsdolo  g@oligm
235653390 gdol goblobrg®s.
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2. (109) s  (10.10)  2obBmengdgdols  39dggmdom  LodsbO™
‘dgdmlgerosbmdgdol s g@olgm 2obszggmgdol Lodygoam dbodgbgamdbgdols
oblobwgde.

3.(10.8) aob@mangdols  d9dggmdom  3mAFHgol  gJb3mlGo  ,,b9@ob*
2oblobwg®e.

4. (10.135)  aobdmengdol  dgdggmdomn  3m@FPgols  gJL3mbEo
>RSI asblobwg®e.

5. seoagsli s 609G domgdygeo  3dbodgbgeomdgdols  (10.14)
3obRm@gdsdo  holidom  3m@FR ol gJb3mbEo  dosbosbosmgdgamo  [@OR0l
obLobwg@e.

dog®od 5MLgdmol  gJL3dmbEo ,ommasl®, ,dgfob o dobsbosmgdgero
VOgol  20blobemg®oll  dgoodgdom  do@Fogo  dgmmeo, @Gmdgeroi  obggg
0dgrggs Lodgoagdols dogommo 3m®GBgeol dodmgol dglobgd bmgog®mo
0bgm®dszos.  dnggdymo  dgomeo  gymolbdmol  ds@Bogo  FOgogo
®930gbools (simple linear regression) as3mygbgost.

od  dgomeol  mobobdo  3m®OFBgol  do@do  dgdmbogemosbmds  p
doigdyeo t 3g@meo  gobdsgarmdsdo  Igoggds  Lodo  3md3mbgb@ologsb.
300390 30d3mbgbGo — gl sGol 3mOEFRgols ,,oema3s, dJgmedg 3md3mbgb@o
- 3Mgdos  @obgobmgol, ®mdgaeoi  dob@ol  ko@bdo  dgdmlsgaosbmdbols
300GBgol  ,,0930bg" bod@sgamols Geaos, bmerm  dgbodg  30d3mbgbELs
Vo®dmowagbl  dgdmbgggomo  emdogngds. dmEgdygeo  Lodo  3mdsmbgb@o
>0l dgdgao gob@magdols do®xggbs bofoenTo:

e —I'e =, +pr(th _rft)+gpt . (10.15)

(10.15) gob@mengds dgodergds aobgobogmmm, GOmam®E Gga®dgboyero
3obBMEgds,  ModEgboay a, ©> f, Lowowggdo dmEgdge  ©@OMom
0b@g®goado d90d03gdo© 0 eolibdgds. ‘dgbodsdolow 5O LgodMdLs
@9309boga  aobBmagdgdmob  wsgogdo®gdgmo  a,, f, ©> @opo Ubbgo
LEASEOLE03PM0 3oM5dgBMgdols Tgg3oligdol LEHSbsOGY0 QM@ gdo.

gb®ogno  10.1-oL (&)  bofoedo  [o@dmpygbogros  s@bo'dbyeo
QOO0 gdo, 5dsbmsb dogomomols Lobom godmygbgdyeos 3oMggao gmbwo.
Omam@3 o8 ge@dgagdosh hobl  16-3350FHs 9@  ©w@Mmom  0b@Ggdgomols
2obdoganmdsdo 3oMggamo Gmbeoli ,,o@es* Geoaos -1,29-0l, bmeom b9
Ameos  LI3-ol. gl 360dgbgermdgdo  gdmbgggs 0d  360dgbgermdgdls,
O gdoz dowgdymo oy (10.8) o (10.135) aobBmangdgdols sdmygbgdom.
Lbobsdgoggdo gl Ibodgbgermdgdo ymggermgol ogdmbgggosb g@madsbgmls.
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65b.10.5. 3oMggeo0 gmbwol ¢sBoldgdymdo dobslbosmgdgao bobo.

bob. 10.5 (o®dmoagbl 3oMggamo gmbwol s S&PS00 0bwgllol do@do
‘dgdmbogaosbmdgdol  [9@O@o@mgsb  osg@sdsl.  (10.15)  aob@mergdowsb
303mdEobo®gmdl, Gm3d 30Mzggero gmbeobsmngol ®ga®gboyga asb@mengdsls
o>dgb dgdgao Loby:

ree — e =—1,29%+L13(r, — ;) +&q . (10.16)

oo -1,29 — gl 16-3300F 096 ©@®momn 0bGgdgomol obdsgermdsdo
300390 gmbeoli gJldmb@o ,ommasl® dggolgdss, L13 - 9JbdmbEo ,,bg@ob
dggnoligoss. Gmam@3 oy omdgs, bobs@bg obggg bohggbgdos 3oMggero
Qmbeols  gJb3dmbGo  dobsbosmgdgamo  [ORg, OmIgmoi  goblobwgdyamos
OeamO 3 do®@Gogo [Oa030 Ggadglbos:

ree — 1 =—1,29%+L13(r,, —1;). (10.17)

0o M>dol mommgymo  [gdFomls s @gadgboyge [Og9l do@ols
3908035 y@0  dobdogro  [o®dmowagbl  dgdmbgggomo  (30mdogngdols
dggnolgosls  dglododobo  ggo@d@omobogol.  bybEo  dsbdogno  dgodengds
aodemmgeroao ogml, oy (10.16) gob@mangdsl dgdogao Lobom gowsg(g®m

e =l — I —[-L29% + L13(r, —1;)]. (10.18)

dog o oM, 11-4 3350 @ do 3003900 RQmbools LoMd0
dgdmbogemosbmds  Hmao  oym  6,14%-0l, boerm  S&P500-0l  ko®do
‘dgdmbogemosbmds — 6,29%-0l. (10.18) gob@mengdols dgdggmdom dgodengds
2odMgmzomm 330 @@ols aobdsgermds'do & dgdgaboodog:

Ere = (6,14%) —[~1,29% + 1,13(6,29%)] = 0,32%.

Erp-b 3bodgbgermds  wAO®momo  0bFgdgogol  @sba®hgbo 15
33503 obmgols ‘dgodengds aodmomgserml  sbogrmaoy@se. 16 @oibgolbogsb
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dgoagbogro  oliggbomo  bog@mgbol  LESbEIMGHY@o  goob®ds  0dbgds
‘dgdmbgggomo  Gomdoangdols  LEsbs®E Yo goeb@ol  dgaslbgds  (sby
bo®bgbo  LEobo®@F o  aswob®dol).  @b®ogno  10.1-0L (&)  bofoerdo
bohggbgdos, ®md dmEgdgmo bog®gdol LEsbos@@ymo aowsb®s  3,75%-0ls
Goaos.  dmEgdygmo @Goibgo dgodergds gobgobogrmm, GMam@ doMggero
Qmbeol Lsgygmodo @olgol (s@sbobEgds@ydo, 5by s@sLodsbO™) gJldmbGo
‘dggoligos.

bob. 10.5-bg godmbobyanro 3oMggero gmbpoll ®ga®gboygero (Oag. 9b
ool {ogg9, Omdgmoi g439eody 9490 dgglodsdgds  [gd@ommgsb
©0ogM5dol. Mol bodbogl ,,yzgemobg ¥g90 Igglodsdgodsdolo™? Msdwgbgoss
Vo039 20b0lobmg@mgds  390@H 030090  0g@dmsb  mobsiggmol s  obGols
309803096G0m, gl b60dbogl, @MI 5@ SAOLYIMOL ool s ,,bgfoL
obgmo  Lbgs  3dbodgbgermdgdo,  OmImgdoi  Yggmgbo  dgglodsdgdosb
VaBoemgob  ©oopa®odsl. do@@Fogo  (@xgogo @ga@glbools  Gg®dobgddo gl
b0dbogl, I 5@ dgodangds obgmo [OgoL aogergds, @mImol O™
dgdmbgggomo  gemdoggdobmgol  dglodsdolo  LESb@sOGY@o  go@ob®ds
9RO bsjengdos, godg gl Ggadgbools FORobmgolss.

5930 gdgemos  dgg3bodbmm,  @Omd  dgydangdgeros  aobolabpg@mls
300G B0l ,,bsdgoamo dgRs“. hggb dgodangds dbmeome dggoxzslmo dobo

[13

db0dgbganmds. 5335000, 0mYd3s 3mOFARJols ,,bsdogogro bg@s* dgodangds
ymggengol gigegamo  ogml, dopa®sd @3bGogro 10.1-0m s bob. 10.5-0m
0@l MoMgogmo bgdbon dgxasbgdygmo ,,09@olL* 360'dgbgermdgdo dyodogsw
0(33809d>  dggnobgdol  hoGomgdolsl  [o@dmdmdogmo  dgiemdgdbol  aodm

(@mdgaroi osGhggol dgEemdgdol Lobgamomss (3bmbdogno). dogosmomsw, o9y

303320930 16 3350G@056 bo3@gol, @mdgerToz 30039800 335OGH S0 YBRO™

SO@g@o  MeMIgeodyg jgot@momss dgEgeogo, 35dob 30@gg@o  gmbools
»09BoL“  dgolgdol  db0dgbgarmds  sgndom  goblbgoggdyemo  ogbgds  1,13-

ologob.

gb®ogo 10.1-3o dmygsbogoo 93 sL“ LEbsOGYmo dgaemds sbobogls
dmigdgero  dgasbgdol  dgboderm  IgiEomdgdol  bodolbl. bmpog@mo
5930 gdgeo  0s5dggdgool WML  (Jsgogoms, @md ,bsdgomo b
933 geos  16-3350@Feo0ob  dgogobgdol  3g@omeols  asbdsgamdsdo)  hggb
335Jgb  Lodoeb osbgmgdbomn m@o doblo, @md ,,bsdpgogmo d9@s>" dggl
»09BoL“  dggnolgdowsb  3eogl  LEsbpe®@ymo  dgaomds —  59HoL
dggnolgooesb  dobyl  LEHSbLsGRAYo  dgaemds  0b@gMgoeTo.  5IygoMow,
Logbgdom  dgbodangdenos, @md ,,bsdwgoemo  dg@o* dgdbodgmdogl  1,00-bs
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(L13-0,13) o  126-L  (1,13+0,3)  Dm@ol.  obsgnmpoygds  ,o@esl
LEobo®@Gygmo  dgamdol  360dgbgermds  sbolos®gdl  olgmo  bsgdgdols
‘dglodanm dgiEomdol bopogl, Gmdgano godmoygbgds dggoligbolsb.

30 gasi300l  3mgnoi3ogb@ol 3bodgbgermds a30hg9b90L, ™y 30Mggero
Rbeol ko®@bdo dgdmbganosbmds Modpgbow dko®m 3og'doddos S&P500-o0ls
doMd  dgdmbogeosbmoolmsb.  @sdgbo@si  gm@gmsiool  3mgxo0gb@o
dgdomgmols -l-sb 1-dwg dygogmgodo, dolo 0,92-0l Fmaro dbodgbgamds
330h39690L  dogob  Jdo@m  odmoEgdyamgdsls  J0Mgge  gmbols s
S&P500- dm@obl. g.o. 30Mg9e00 gmbeols dopogro do@bdo dgdmliganosbmds
ddodm 353900Tdos S&P500-0l ko®d domogn dgdmlsgerosbmdslosb.

9B 9MHdobsiool 3mgx03096R0 [o®dmowagbl 3oMggmo gmbwol do®do
‘dgdmlbgerosbmdols @wolidg@lbool foerl, Gmdgemoi ©ogzo3d0Mgdygaos S&P500-
ol ko®d dgdmlogmosbmdbols @olidg@loslmsb. glig ogo ol gg30hg9690L Amam@
‘dgodengds  3oMggero  Fembool  ko@bo  dgdmliganosbmdols (330 gds@mdols
oblbs S&P500—-0l do®d dgdmbogerosbmdol g0 gdsmdom. 0,85-0l Gmero
dobo db0dgbgeomds  b0dbogl, mI  16-3350F 0@  Amom  0bGgdgomols
aobdoganmdsdo  85%  3odggero Qmbwol  do®do  dgdmliggoosbmdols
(3o gdgdo  dgodangds  ©o3ogdo@gdyeo  ogml  S&PS500-0l  doddo
‘dgdmbogerosbmdbols (33e0a 9dgdmasb.

@5dgbosi  2obygbwgdgammdbols  jmgxnoiogbdo  Goeos 1ol s
9B dobsiool  3mgnoiEogb@ol Lbgomdol, odwpgbs ol gg0hg9bgol, ™I
300390 gmbool do®do dgdmlgerosbmdols (33emoagdgdoll gl Fogro o@
Vo®dmowagbl S&P500-0l do®do dgdmbogerosbmdol (33eromgdgdols dgogab.
5333500, 300390 Bmbeol do®do dgdmlgerosbmdols (33aoagdgdols 15%
oM oMol ©o303d0@mgoymo  S&P500-0l  do®do  dgdembogemosbmdols
(330080 9690m5b.

ngdi3e gb®og 10.1-do dmygsbogos gm@dyemgdo yggers 360dgbgermdols
aodmbomgegmsw, 9bos 500bodbml, M 5@LYoMIL oo @smEgbmdols
3M3I3YBHJOY0  3OMAM>dgool  3539F0, OMAagdlsi L®sgsw  dgyderosm
dmgdgeo  2o5bgo®odgdgdol dgbdyagds. gOmogtmo @si3 dmgmbmggds
dmdbdo®gdgerl — gl s@ols aoobpo®odgdolbomgol yggans Lokodm dmbsgdols
‘dgadmggds, Gmdgamoi b®ognr 10.1-dos dmygobogno s domo 3md3oydg®do
‘dgygobo.
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1032 30980309630 ,,39dmboge0obeds-(3gom gdoEmds

30O ol Jodmgol 9839JB O™l bemds, OMIgelsn 3Mgn03096¢
5 39300153 056Mdo- (335 §ddoEMbS (reward-to-volatility ratio) ¢{m©gdgb,
ddoampss ©s353doMgdgmo 3m®ERgeol gJldmbEo ,oaslbmsb®. gl bmds
@mdgaoi RVOL -omss  s@bodbyano, obggg godmoyggbgdls SML-L do®mgols
9939JB9Ombols  Iggolgdolbomgols  Ladsbm  3m®GRgeol gm@dodgdolsb.
3098030960 ,,'dgdmbog@osbmdbe-33oe0goomds  asdmomgergds  AmymMA (3
4000 dgdmbogmosbmdols Lodbob®m @oligmsb Rodwmds:

Al 8l (10.19)

RVOL, =

p

o] 3mOFRgeols ,,69¢5° dgodangds gobolobwgdml (10.8) gob@mengdols
dg'dggmdbdom.

50Mg  500bodbs,  OmI  16-3350@ @@ ©@OMmon  0b@Ggdgomols
2obdoganmdsdo  30Mggeo  gmbpols  Lsdygsemem  dgdembosgarobmds  3,93%-1s
YAMEEgdS. oS sdols Lobsbobm ggjlogrol Lsdygsemem dgdmbogmosbmds
2,23-0L @oaos. >d3 3550, 3003900 }mbeol; Lodygogoem LoMd0
‘dgdmbogeomosbmds 1,70%-0l (3,93%-2,23%) @egoos, do5Tdob dm@s 3bmdognos,
Gmd  ,,090°  Gmaos  L13-ol, dgodergds  aodmomgogrml,  3mga03096@0
»dgdmbogaosbmds-(330e gdomds™ Gmenos 1,50%-0l (1,70%/1,13).

309803096@0 ,,d9dmlogemosbmbde-(33080gooMds s go3doMgdygaos  0d
FOg0L  ob@obmeb, ®mdgamoi ofygds [gdGoedo, @mdgaoi  Lbodygoem
Gaobgem  gobsgggomls dggbodedgds o gowol (4,.ar,) (9OBombg. o 9bos
>m0bodbml, @md ob®ol  3mgno30gbdo  Spgomsw  asdmomgemgds, 0y
3bmdbdognos m@o [gOFomo, Omdgebgosi ool dmzgdygmo [Oxg. hggb
dgdmbgggsdo — gl gdGomme  ggaRogsmy@o  dsbdognos @ [9@OFoels
dodolb, gogmggogro  dom  dm@ol  3@0bmbEomy®@  dobdoanbyg.  sdolmob
39603o@g®0 dobdogno — gl o@ols ar - ar;, bogem dm@0bmbEsmy@o — 4 -0,

90.  ©ob®oll  3mgx0309b@o  Gomos  (ar,-  ar )/ B, ©>  5dago@o
5353 doMgdagaos (10.19) aob@magdsdo dm3gdygen RVOL -0ls go@dygamslosb.
‘d9360dbmm, @M ggARosomg® 0gMdbg aosobmdgds ar -l d60dgbgamdbgdo,
bo@m  30@MobmbHomg®d ©g@dbg  B,-bL dbodgbgammdbgdo, o3 bodgagodsl

odgnggs  Imgdygeo  FOxg  aodmgbobmm  gJldmbBo  SML-om  g@m-gHo
05535y,
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dgaoblgbgdm, @Gmd 3oMggero Gmbooo dsgogomdo gJlsmbGo  SML
65b.104-%g godmbobyano ogm dmanosbo [Ogom. gods sdobs, dmgdye
bobo@bg s@bodbyamo ogm FF {g®@Goemo, GmIgeno 30039800 gemboobasngols
(B,.ar,) = (L13, 3,93%) (9@@oel dggbodsdgds. (yggdomo {oxg, @mdgamog
ofyggds (0, ar,) = (0, 2,23%) (godoado gowol FF  FgdGoabg o ofgl
1,50%-do ob®s [(3,93%-2,23%)/1,13], Gemdgeroiz RVOL, -l Goeos.

>d  d9dmbgggdo  dgos@gbdbolbmgol  g@ommbl  [o®dmswagbl  gJl3mbo
SML—ol ob®s. ®odpgbopsoi gb {Oxg ool (0, ar,) o (1, ar,)
V900 gdbg, dobo obds dgodergds aodmomgogml Gmam®3  dgdwogao
dggotwgds: (ar,—ar) / (I — 0) = (an,-ar,). oy RVOL -l db0odgbgammds
odo®Mdgdl  dmigdye  dbodgbgemdsl,  35Tob  3m@FRP o Fgdbo®gmdls
9Jb3mLEo0 SML-ol  bgdmm, ©s gbsdsdobow, dobo  9539]@uO™mds  dsb@ols
989J®9OMd>bg dswogos. my RVOL - 360dgbganmds bogangdos dem39dge

d60dgbgenmdoby, dodob 3mOEHBgmo dgdsdgmdl gJl3mlbEo SML-ol Jggdmm,
@53 0dols  bodbogl, @md  dobo  g8gddYOmds  dob@olL 989G YOMIby
O5BS@0L.

09 dggoedgdbm  SML-bg  ©oRVOL,-bg  @odye@gdygar  doGmgols
9939JB9O®bol @ bmdsl, 9bws dggbodbmm, M LodosbOm 3mOEGHBgeol
d0do®0 3mOGBgeol Jo@mzgol 989JOOMdol dosmo gxolgdgdo ymggmmgol
ogdmbgggs. gbg o0po oy gOo-gOomo 53 Lobmdowsbh  ohggbgdl, ®md
30O ARgo dsbodbg 989G YM0s, dodob 0doligg ohggbgdgb Lbgs Lobmdgdos.
09 9000 bobmdo ohggbgdl, Gm3 dobodo 3m@OERI by K9] y@os, 0dslgy
ohggbgdl dgm@g Lobmdo. gl 0dom soblbgds, G wswgbomo gJldmbGo
Hoasli  (Bodmgol 959G YOm0l dohggbgdgaro)  3Jmby  3m@F Yo
dgdo®gmdl  9Jb3mbEo  SML-oll  bgdmm, s sdo@md  ybps 3Jmbwgl
9Jb3mLE0 SML-bg 9x30m dgBo ©obds (As53 obggg (o®dmowagbl dodmgols
doma 9a39dB@mools  sbobgol).  obogrmgoy®o,  mommgygeo  30OFBJe00,
Omdgelbsi o3l 9o0gmgzgomno  gJu3dmbRo  Lo@es”  (dodmgols
505953 9]BYOmdol  5dbobggero) dgds@gmdl gJldmbEo SML-ol  J3gdmm,
> 5doGmd Ybs 3Jmbogl gJl3dmlEo SML-bg 9u®m bogegdbo ob®ds (Mo
sbggg sbobgol dodmgols wodsen g3gd@ @O mdsb).

dog®od  gbs  s@0bodbml, @mId ™m®@o  Lobmdo  Lbgowslbbgebso®ow
o30ligbg9b 30003390 gols dodmgols 999JB 9O mbols ngoebsb@oboon,
9o@OogmE 0doGmd, OMI godmoygbgds aodmmgaols Lbgowslbgs dgmmogdo.
dogomoms, oy dgmeg Fembol ofgl  15-0L  Fomao ,d9f0° o 4,86%
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Lodgoeem dgdmlsganosbmds, dobo gJldmbEo ,oeas™ Fmao ofbgds -1,34%-
ol {4,86%-[2,23+(4,88-2,23)x L,5]}. 5333500, gl 989Jd9@mds  >0dmbbogds
300390 Qmbeol  9939]dYOmdoby  @obems, @sdgbopsi Aol gJb3mLGo
»O S asshbos (-1,34%<-1,29%). dog®od  3mgx0309630 ,,dgdmbogamosbmds-
(3350 gooEMdS",  Mmdgeoi  1,75%-0l  Gegoos  [(4,86%-2,23%)/1,5] s@gds@gos
3003900 mbools 3M9%803096@ » 399058 05bMds-(335e0 gooEMdS Y,
Omdgeoi 1,50%-0l Gogos, Goi Lodyomgdsl ggodargsl gogo®oyomm, Gmd
dgm®g gmbols 95839J@9O™mds dg@os.

1033 39950309630 ,,993mboge0sbmds-godbggs™

M®03g >©@{gMomo 9939]dyemdol bmds (gJL3mbGo ,,o@es®, GmIgemocs
(o®dmoagbl ©ogg@gbiosemy@  dgdmbogmosbmdbols  ©s  3mgxno30gbdL
»dgdmbogaosbmds-(330gdombs™)  04gbgdgbh  gBHogmbgol,  @OmIggdogs
golosbo  Jowogmols  gJldmbGo  Ladsbdm  FoOggl  (SML)  gydobmds.
‘dgbododobo olobo bmdsggh 3m@ERgeol dgdmbogmosbmdsbs ©s @objl
do@ol godmosl. o8 bmdgbolopgsb  goblbgoggdbom  3mgx03096@0
» 0990 boga0sbmds-go8bggs™ (reward-to-variability ratio) sbobosmgdls ds@mgols
9939JB 9Ol olgmo  g@oembgdols  godmygbgdom, @O®Amgdoi  LodsbEM
CML-L  gydbmds. gl bodbogl, @®md ol  Dbmdogh dgdmbogenosbmdsls
3003 ggeol Logthmm @obgol dodo®m, Lowsi 3mOFPgol Log@mm @obgols
J39d  ogyeolbdgds  3mOERgeol  dgdmbogmosbmdols  Lo@sbpo®@yeo
aosb@oe.

0dolomgol, ©md gobodggdemmm  30gn030gbd  ,,'dgdmbogmosbmde-
ao0bggzom (RVAR,), o930 gdgeos 2obglsbeg@mm gJlsmbEo CML-ols
dgdo®mgmds. dmigdymo [Oxg gowol 0d a@oxzozol Mm@ (go@ombg Lowss
3900039090 ©qgMdby aosbmdogros Lodyogm dgdmbogenrosbmds, bmenm
30@0bMbGomy® mgddby — LESbEIMGHY@o gowob®ds. 30@ggao [ 9@Eomo —
gL s@ol (ool ggd@ogo@yd mg@dmsb gowyggmols (g@Fogo, Gmdgeog
16- 3350 o@y@  ©OMomn  0bGgagool  gobdogemdsdo  Lodysmm  y@obgm
23ob53390L  s@bodbogl.  Igmeg  [9OBomo  dogznmgbgds  Lodbosb@Mm
300F B0l S0 dEgds@gmdsl, g.0. dobo gme@Eobs@gdo Fo@dmawagbls
oblboboanggen 39G0m‘do Lodob®m 300@Fggeols bo'dgogom
‘dgdmbogamsbmdsl o  dgdmbogarosbmdol  LEsbpos@@ye asob®ol, oby
oy Hary . M53gbosi, gJldmbGo CML gowols o3 m@ (9O@oabg, sdogbow
dobo @ob®s dgodgngds aodmomgoml  @Gmym@ai ®®  [go@owl  dmaol

3903035 yA0  dsbdogro  gogmazogro dom M@0l 3M@obMbE @ dDbY, by
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(ary-ar,)/(o,-0)= (ary-ar; )/ oy. ©o3gbss3  ggt@ogommyg®o  [obsigagdol
3098030960 >50bodbyaos ar -om, s3dEgbs dmgdyeo (Ol gob@mengds
‘dgdgao Lobom dgodengds hoglg@mo:

ar,, —ar;
=ar +——o,. (10.20)

Ow

e

ar,

gb®ogn 10.1-do dmygobogn dspsemomdo (10.6) s (10.7) aobFmengdgdols
d9dggmdomn  godmmgmogo  S&P500-0l  Lbodygogom  dgdmbogamosbmds s
LEAObsOE Ym0  aoob@®s  Gmero  ogm  4,88%-0l  ©>  7,39%-0L. @oyob
Lobobobem  ggdlogool  Lodygognem  ‘dgdmbogaosbmds  Fmao  oym  2,23%-ols,
odgbo@ 16-3350@Gs@05b 3gMomedo gJldmb@Go CML-L oJglb dgdgao Lobg:
4,88% —2,23%

7,39%
bob. 10.6 (o@dmowagbl dmzgdyeo OG0l g@og03l.

ar; =223%+ o, =223%+0,360,. (10.21)

9JLb3mbEo CML-ol  seyoadogds®gmdol ©owaqgbols dgdogy  dgodengds
(10.6) wo (10.7) aob@meangdgdols godmygbgdom aobgbsbwg@mm dgbogslgdgano
300FBgol  bo'dygoemem  Jgdmbogaobmds  ©@o  LEsbps®@ygmo  aooob®e.
dmigdygero  3b60dgbgermdgdom  dgodengds  2obglobwgdmm  3m®EGHBgeols
520 dEgdoMgmds 03039 aMox03bg, @mIgebgosi ool gJldmbEo CML.
300390 gmbeol dgdmbgggsdo Lodygogrm dgdmbogamosbmds Fmenos 3,93%-
ol, bogom bEsbs®@Ggmo gosb®s — 9,08%-0b. sdggo®o, bob. 10.6-bg dolbo
sdEaomdEgdbodgmds  dmoigds  FF -0  s@bodbymo  §g@@omon, @mdgols
30O 0bs@E gd0s (9,08%,3,93%).

30998030960 »dgdmbogamosbmdo-godbggom™, obgy RVAR -0l godmogms,
oMy >§ g@oamo 3098030966 » 499 bogaosbmde-(335e gbdoombols
Ssbogrmaoyg@os, by RVOL, -0l,  aodmmgaol. oy  w©ofg®omgdom
aobgoboansgm,  RVOL, -ob, godmmgmobsl  3m@@ggmols  bodgomem  ko®do
‘dgdmbogaosbmds 04098 dols »09B>bY", dodob OIQTEN RVAR  -ols
aodmmgeolisl 3m@FRgeols Lodygogrm do@bdo dgdmlsgamosbmds ogmes dols

LEObLoME Y@ aoob@sby:
ar, —ar

RVAR, = ——. (10.22)

O

‘d9360dbmm, A3 RVAR 0d (@gol ©ob@sl goblobwgmogl, ®mdgmog
0{ggds Lodygogmm 9@oligm gobsgggmol (gd@oedo o gowol {gdEoendo,
@md@mol  jom®obs@gdos  (o,,ar,). gl odosb  0dmdpobo@gmdl, @3

dmi3gdgeo (Ogol wob®s [o®dmoagbl m® (9Bommlb dmdol gga@Eogsea®o
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©> dm@0bmb@omy@o  dobdogngdol dggnompgdsl: (ar,-ar )(o,- 0) = (ar,-
ar ) o,, @53 dgbododgds RVAR -0l aodmbomgmge gm@dygmsl, Gmdgemos
(1022) aob@magdomss dm3gdgeo. @odogbosi d3m@0bmb@omy®d ©g®dby
OO YOYmos o, ooy, bomem  g9@Gogomgabg — ar, lopowy, >dgbswo
doigdygemo  [Ogg  dgodangds aodmolobol  gJb3dmbEo  CML-ol  djmbg
30591304bg.

230blgbmm, M3 3oMggmo Gmbool dogomomdo gJbdmbGo SML  bob.
10.6-bg (omdmeagboao ogm g@mosbo bobom. god@s sdolbs 53539 bobobby

>mbodbyyamo ogm FF {g®@oao, @mdgmoi 3o@ggmo gembeolmgols (ar,,ar,) =
(9,08%,3,93%) 3b0dgbgarmdgdl  dgqlodsdgdmws. (9zg@oero bobo dm39dyen
bobo@bg  ofygomes (0, ar, =0, 223%) (g@@omopsb s gopomes

FF V9030 bg. dmigdygeo FoOgol oobdol 3mgxoiogb@o  @Gemeros 0,19-0b
[(3,93-2,23)/9,08].

Ex Paer CML

bob. 10.6. doOmgol 989G 9O™dol ggnoligds goJdol dgdwymd CML gsdmygbgdom.

@53 gbosi 9JldmbEo CML Fo@dmowygbls ¢g@oligm ©sgdgoodgdols s
Lgbbgdol Lbgoolbgs 3mddobsosl Lodsb®m 3m@gerdo 0bglgBodgdom, ols
‘dgodgngds  a0dmeagl 9B o mbo 3M9803096¢  ,,dgdmboganosbmdes-
(33 gdsmdol  asdmmgeobsmgol, olggg GmameE SML — 309580309608
»dgdmbogaosbmde-(33oemgdombols  gsdmmgeolbsmgol.  GmamO G  Sw®Y
o>00b0dbs, gJl3mlbEo CML ob®s aodmobobgds dgdwgabsodsw: (ar, -ar, ) oy, .

09 RVAR, o@gdo@gds od db0dgbgermdsl, d5dob 3m®Eggmo dpgdo®gmols
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9Jb3mLE0 CML—ol bgdmm, o3 bodsb®m 3m®ERgmmsb dgosdgdom dols
doog  9839JBaamdsl bo'dbogl. o9 RVAR, bogangdos o3 360dgbganmdoby,

do'dob 3B B0 dgdbodgmol gjldmbEBo CML—ol J3gdmm, @oiE Lodsb@m
30O GRJnsb dgoos®gdom dob odsa 9u39JB @ mosl bodbogl.

300390 Qmbeol  dgdmbgggsdo  gBogrmby®o  dbodgbgammds  0,36-0b
Geoos  [(4,88-2,23)/7,39]. @odpgboesi  RVAR,  bogangdos  gBommmby®
d60dgbgeomdobyg (0,19<0,36), gl b60'dbogl, @md 3oMggero Gmbwo LodsbO™

3000BImbg  bogegdgxgddudos  3mOERgol  dodmgol  989JBAYO™d0L
dm3gdygero dgiobgdol dglsdsdobo.

1034 &obgol gomgogolifobgdom ds@mgol 9x39]@O™dol Lbgomslbgs
bmdol dgodgds

9JL3mbEG0 SML-bg s RVOL -bg ©odgodgdygmo dohggbgdergdo dgodangds

ggo050mm  gJb3dmbGo CML-bg ©s5 RVAR -bg ©sdgo®gdygmo dohggbgdengdls.

RVOL, -l dodo®m syg3omgdgeros dggbo'dbmm (gl dgoo®gds a,—b dods@msg

dobomgdos), M godiggge Lodysiosdo  RVOL -d ©oSRVAR,-d dgodangds

LodobOm  3mOFROEol  dododm  3@FPgols  JoGmgol  989JAYO™d0L
Lbgoslbgs dggoligos dmyg39b.

390dme, oy  RVOL, 230h39690L  Lodob®m  3m@@ggmols  dJododm
300FBgols Jospoa 9539]BOMdsL, Logbgdom dgbsdagdganos, @md RVAR, -J

ohggbml, @md 3mOF Qg0 dsbo@mob Jgoomgdom bogamgd 989G @@0s. sdols
ol 9od®o  blbol, ©MmI 3wOERYl  dgodemgds FoOWMdoMS® OO
Loggmodo @olgo 3Jmbogl. gl @olgo aogargbsl g9® dmobogbls 3m®ERgeols
RVOL,-ols dbodgbgarmdobyg, @odwgbowsi 3 dgdmbgggodo  gobdlsbmg®gero

Iboeme  bsdsb@Hm  Gobyos (market risk). dog@sd dmEgdygee  Golgl oo
d60dgbgamds oJgl 3m®ERgaols RVAR -0l goblsbmg@olomgol, Godwgbows

2obmdgs gdgs@gds bogmmem @mobyb (total risk), Gmdgeoi dmoizogh Lodbodm
Aobglog o LogygmodlbsE. odagedom  3mO@Rgal, Gmdganbsi ©odsgno
Lodosb@m  @olbgo goshbos dgodangds  3Jmbpgl  Log@mm  @olgol domogno
db0dgbgarmds, @ol gogalog [oddmopagbls RVOL -0l ‘dgoscgbom dowmsgro

db0dgbgamds  (bodob®m  @objol @odsgmo  Lowowols yodm) ©s  RVAR -0l
dgo®gdomn  sdseno  dbodgbgemds  (Log@mem  @olbgol dowsgro  Lowogwols
3odm).  dgbodsdolo, RVOL,-d  dgodangds  gagohggbml, ®md  3m@Eggeo
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5oboMbg  9839dB9®0s, 35Tob @Gm@Es RVAR - d ‘dgodangds ag0hggbml, @md

dobo®o 3mOERI by 989]H PO 0s.
dogogmomols  Loboo  gobgobogrmo  dgbsdg  gmbwo, @Omdganbsn  4,5%

bo'dygogom ‘dgdmbogemsbmds, 0,8-0l Foarem ,,6900° ©s 18% ULEsbps®@yano
aoab®s  ofgl. dglosdsdolbow  RVOL, =2,71% [(4,5%-2,23%)/0,8], @oi3 dgbedy
mbgols domoegagdBobmdsls  230hg9690L  LodobOm  3OBBIEmSb
Jgo®gdom, Oodgbosi  gHosmmbo  2,65%-0L  Foaos  [(4,88%-2,23%)/1,0].
dog®sd 0,12-0L Gmeno RVAR; -0l dbodgbganmds [(4,5%-2,23%)/18%] gg0hg9bgols
LodobOm  3mOFRgol, gobboeyeo 3MOFHBJmsb  dgoodgdom, do@og
9939JB 9Ol  @odpgbospsi  gRombydo  dohggbgdgero  0,36-0l  Gmeros
[(4,88%-2,23%)/7,39%]. dm3gdygao  aobbbgoggdol  30bgblL  dgbsdg gembools
d50 ,,0930° (0,8<1,0) @o d5bo@mob dgoodmgdom dopogno LEHsbEs®GYero
aoab®s (18%>7,39%) (omdmowagbl. gl odanggs Lodygoagdols gogo®osywmom,
@md dglodg Rmbel dgos®gdom domsgo Loggmos®o @olgol ©mbg oJgb.
59050 NWRR 20dmdobo®gmodls, GmJ RVOL ,-d ©>RVAR - d

9939JB9O™Mbols - mgo@bsb@olbom dgodangds  Lbgoolbbgobso@oe  @os@ogmb
3003BIgdo. gl 0do@md  bpgds, @mI  @obgol  gomgomolifobgdom
300(Bgmol  989JAYOmdol  2oblobwgdol @OmL gl m@o  bg@bo
0mgo@olifobgdl @olgols aoblbgoggdyen Bo03gdl.

©05395M9bpgon  hggbl dspomoml. opedg  bohggbgdos, GmI  3oMggero
Robeol  Lodygogrm  dgdmbogemosbmds 3,93%-0l Gmeros, 0930 dgoagbls
L13, LEobpod@yamo aoobds — 9,08%. odygodo, RVOL,.=1,50% [(3,93%%-
2,23%)/1,13}-ols  dbodgbganmds  bogemgdos  gow®g  RVOL. =2,65%, ofgosb
aodmdoba®g 30Mggaro Bmboo bogmgdgngddgcos, gowdg dgbedy xmbwo.
dog@5d  RVAR..=0,13  [(3,93%-2,239%)/9,08%] dgBos, gow®dgRVAR, . =0,12, @5
3003900 gmbpols  dgbedy gmbpwb Jgoos®gdom  IgBo  98IJAYO™d0L
oliggbol 2o39mgdol Lodyoagdsls odanggo.

@obgol  gomgomolifobgdomn dgbodg Gmbpo  dobs@mob  Tgoo®gdom
doOm@s 9BOM  gB9JH YOS 0y 5MS? ob JoOmes YBO™M g8g9JH PGS 0y
oMo dgbodg gmbwo, goeg 30Mggero, ob 3oMoJom? o3 Jombgobg 3sbybo
‘dgodengds 25bolobmg@mml 3amogb@ol @obgol bybGo bmdom. mey 3aogb@l
o>dglb b9300 Lbgs xobsblydo oJBogo, 35Tob ,,0905° [omdmowygbl @oligols
Loglgbdoom dobowgd bmdsl, s g89JBPOMdoL dgaslgds ¢bws ©ogsdys@Mm
RVOL,-bg. sbgmo gemogb@obomgol dgbodyg @mboo dobo@msobsi @ 3oMgga

RQObomsbsz goodgbomn YROM  9939]B B0 0dbgds. og@sd 0y geogb@l
Lbgs goboblydo s]Boggdo @Em@s oJdgl, 35Tob @olgol dobowgdo bmds
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0J6gd>  LEobo®@Gygmo  aoob®s  ©o  989JdOmdol  dggolgds  9bs
©535dgo@mm  RVAR -bg. osbgmo gaogbGolbomgol dglodg gmbpo dobo@msbsg

5> 3003900 BMbEnsbs3 dgosdgdom bogmgd 9839]@9do 0dbgds.

104 ™39@5300L M3G0dsmgmo O™l sMhggs

0639LA™MM0, OMIGE0E ©S35390YY0S M39HS(300L M3GoIsgo @0 @Ml
(market timer) o®@hggom, obegbl  obgmo  3m®ERgols  Gm@Iodgosl,
Omdgelsi ofgb  dgoodgdom  dopogmo  Lb9H0c  309no30gbdo, 0y
dJolbosgrmebganos  dob@ol  ofg3>  ©o  Ygoodgdom  sdosano  ,dgF 0
309803096@0, M9 dmbogrmebgeos dob@ol ©o3gds. @sFMA? 0do@md, GmI
OO03 9339 ©>00b0dbs, 30OFAPgmols  dmbogrmebgero  dgdmbogaobmds
Vo®dmoagbl dobo ,,06905° 30gn030gbGol {Ox03 g4bios:

r,=a,+r, +([, —1r)p,. (10.23)

gL b0dbogl, @mId o0bgglEmAOL Lydl 3Jmbogl 3mOER o ,,d9fob
dopogno  dbodgbgemdbom, 35dob  @Om@Es  dobo  dmgomeoboon  dsb@Aols
dgdmbogmosbmds  Ao@osks®@dgdl  g@olgm  gobsiggoml. o3  dgdmbgggsdo
Jmgdyee  3mOFR el 94bgds  dowogro  Jmbsgmebyano  dgdemlbgenosbmos,
3000 30OARJel dzodg ,,09B0m . 3o®oJom, 0bgglm@o s@bggl 3Jmbogls
d30Mg ,,0905b0° 3mOFRgmo 0d dgdonbgggedo, GmEs ol gewol, eI
d5b@ol  Fgdmlogmosbmds  g@oligm  gobogggmby  @odsgno  odbgds. oI
dgdmbgggsdo  slgm  3m@Fggel 94690 YBOm  owogno  dmbLogrmbgemo
‘dgdmbogeosbmods, go®g 3mOARPIL  domogmo ,,bgBom . Fo@Fogo GMI
30J350 0b39LGHMO0 P30MFJLmbol dosbokgdls:

1. 3m®ERgels dssao ,,dg@Bom™, oy Ty <Iq.

2. 3003ggel ©ods@o 09800, oy Ty > T,

0% 0639LE M@0 b5bMols dolsgnmebgano ‘dgdmbogaosbmdols
30mabmboMgosls bylFoe obegbl, dodob dobo 3mOERIE0 gBO@Mby@MSb
dgoo®gdom, OmIgebsE,  0bggbBm@ol  3m@ER ol Lodygomml  Gmeoo

d90d0g0 096" >3, 98O 98IIHIO0 0dbgdo.
dogogomas, 0bggbGmmo  osbegbl obgmo  3mAFR ol Bm@IoGgosls,

Amdgool ,,0905° bymol Gmeros, GM@S Ny, <fre, ©s 2-0b Gmero ,,b9G0m,
ﬁ)mgom >Ti,  3590b  Logdome  bybBo  3GOmabmbo  dgdmbgggsdo  dobo

300G Bgeols ‘dgdmbogerosbmds d9®0 0690 0d 30MG B0l
‘dgdmbogerosbmdoby, Gmdeol ,,093 ¢ I9dogo gOmols Frgros. dop®sd mey
364



063gLbA™m®0  mogol  3OMabmbgddo  bybGo  s@ss o Ygbadsdobow
300FgBgol 093  obg  3geol, ®md gl @gmoggds SO sGAOL
©05353d0Mgd o dob@ol Ggogy® (330 gdsbmasb, 35Tdob gl 3@ ERBgero

0J6gds I9edogo ,,69@oL 3Jmbg 3MAOFABJMSb dgos@gdom b engdgngdOo.
dogomoms, oy 0b3ggldmeo  sbpgbl  bymol  Gmeno  ,bg3sL"  dJmby
30003390l Bm®do@gosl, doTdob 3Omabmbo a30hg9b90L dob@ol godwbSL,
d5boMo 3o 0bOgds, 53539 AL gy ol sbpgbl 2-0l oo ,b9fob
dJmbg 3mOERgol Gm®do®gdsl, dodob dob@ol 3mEabmbo ol bOSL
330h39690L  Lobsdwgoangdo 3o ol o3gdol Jpamdo®gmdsdos, dodob slgmo
300¢ggmol  Lodgomm  dgdmbogmosbmds,  dygodogo  ,,09HoL°  IJmby
300G BJmsb dgodgdom, bogergdo odbgods.

30O@Rgeol  ojBoy®o  dodmgol @AM dgodangds  3mOER e Do
‘dgdogomo @oligosbo goliosbo Joomwgdol ob Lodygsem 809Gl dgiges,
ob 03 [ogngdol dgEgers, GOmIgdoi  dgbodsdobop  g@olgm  gobsbliy®
5JB0390Ls o Molgosb Qolboob Jowogwgddos 0bggliGo@gdyemo. dopsomsw,
0dolomgol, Omd Aog3bosOOmM 3@FPgmol ,,0930%, dgodangds  gogyoemm
»09BoL* adseno dbodgbganmdols djmbg mdanoasi09do s of3ogdo, dgdwgy
dowgdagao  Lobl®gdo hogomo  ,,09foL“ oo  dbodgbgamdbols  dJmby
5J309ddo. Lbgs abs dgodangds ogml Lobsbobm ggjlogngdoli (sb Lglbgdols
23obMs) Aogogs dowgdygao Lobl®gools oJ3096do dgdamdo hogdoom.

bob. 10.7-bg 3g@@Fogoy® ©g@dbg aosbmdogros m@o  d03m@ R Yo
300FBgol  do@oo  dgdmlogamosbmdgdo, bmerm  3m@0bMbFs by -
Lodsb®™m 0bpglbol do®do dgdmlogamosbmdgdo. LEsbos@Fyero @ga®glools
dgomeomn  dJomgdgmo  [Oxggdo  mommgya  dgdmbgggedo  ag0hg9bgdls
9Jb3mbLE0  Lo@masl*  woswgbom  dbodgbgamdsl.  dog@sd  Fg@Bogrmgsbo
oog®ads Lbgs @sdgbg 9@ Yyggergdl.

bobos@ol (o)  bofoewdo  dmygobogno  3m@FPgmoll  [gOGoermgsbo
00535 Lodygoemgdols 0dgn 9go 303559 MM 30@FRgeols
4006dgdmlogamosbmosls o dob@ol do®ddgdmlgamosbmdols dm@ols {@xg0g0
©5dM 3o gdgamgdol  s@OLgdmds, @sdgbosi  [gOEomgdo  aobamoagdyeos
@9309bool {Oxg9bmsb sbapml. ©osp@sdowsb obiggg godmdwobo®gmdl, ®md
300FBgmo geagboenos gobiosbo Jomsangdolsgsb olg, Gmd dolo ,,d98f0
sbermgdom  Iygdogo  @Ohgds. @odEgbswsi  gJl3mlEo Lomes ogdomo
04, bgdmm  bomJgodowsh  dgodemgds  ©ogoliggbsm, @md  LoobggLEoom
d969xg®@3d>  godpo  dmobobs  s@sLosmsbome  Iggnoligdbyemo  gsbosbo
Jodoeegdol 0©gbBoxgoEodgds ws Lobl®gdol 0bgglEodgds.
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f'_.;.:}lc.r-]f.;nnh ”ﬂﬂl-]ﬁ.‘;']ﬁn aﬁﬁ”ﬁa I'_E}@rﬁmnmn mEaﬁa(_;;nnL ﬂﬂad@‘aﬁn aﬁﬁaaa

r.r', - I'Il- rp - 1-}, ™

L

bob. 10.7 300®MBRgeol g89JB3O0 Jos@mgs.

bobo@ol (&)  bofoeTo  dmygsbogmo  3m@F P ol  FgOGoermgsbo
©oog®sds  230hg9b9oL,  @M3  3@FPg@ol  o@6dgdmlogmosbmbols s
d5b@ol  o@6dgdmliganosbmdsl  dm@ol  [{Oxogo  ©odmgowgdygamgds 5@
>OLgdMOl, Modgbosei ®oxgogol dysdo [g@Roamgdo @gadgbool {@xg0l
J399mm  dogdo®gmdgb, 35Tob GOm@Es a®exkozol  dmemdo — @gadglools
FoOg0L bgdmm. gbg ogo dmigdyeo 3m@FR o dgoagomes doego b9
309803096¢0L  dJmbg  gobosbo  Joom@gdolopgsh 35Tob, @m@Es  dsb@ols
‘dgdmbogo@osbmds do@ogo 0gm s adseno ,,09F0° 3mgR03096G0L dJmby
Qobosbo Jowomegboliogsh 35dob, @mEs dsb®ols Fgdmbogomosbmds odsgno
04m. 33930l hoGo®gdol  dgdogy  @bowo  begds, @mI  30OFPIbs
0b3gLBoEoygdo  dgbgxg@ol  dogd  ™®3g@oiool  @@mol  [o®ds@gdyero
dgbhg3z0l 2odm ogdomo gJldmbEo ,omas™ asshbos.

104.1 335005890 Gga09L0s

0639LB0E0YM0 dgbgxg@ol dog® ™®3gasiool w@mol Lfm@o dg@dbggols
9bo@ol  ‘dgbogolgogmo  [g@Fommmgobo  ©osa@sdol  53@m3Lodsioobsmgols
bMaxgO 5930 dg@os  YROM Ao ©5dM 3o dgmgdols  godmygbgods,
30005  goOsmme  [Oxgs, Omamai  gb bob.  10.7-bge  godmbsbyemo.
aobgobogrme  3OMEEYGS,  @mdgmoi  dgbsdsdolbo  dGYol  spgdols
Lodygoagdol ggoderggl, sdobmob godmoygdbgds a, b, o ¢ 30M0dgOEG S0l
dggolgool  LEs@GobBogg®o dgmmegdo Tgdegy  33oMOsGI@o  Ogadglools
Aob@MEgdsdo:
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Mo =T =a+b(ry, —re)+Cl(ry =)’ T+ &5 (10.24)

Lbowo3 &, — dgdmbgggomo emdoggdss.

(cimedEmol Aqdmpmidn dabelineomgégeno (Blimeddol Bgdosman
difmmn dobelbnemgdaema Ty

rﬂ—-:r-I|l r.n.—F].

T — 77

L™ ..I

bob. 10.8 gJL3mlbEo dobosbosmgdgero IOYwgdo s [ORgggd0.

bob.  10.8(o)-bg  dmygoboano  gJb3mlLEo  doboslbosmgdgeno  dGOYoO
Foddmoagbl 330005 e  g9bjiost, ©mdgendoz a, b, s c-b
db0dgbgermdgdo Iguolgdymo oym @ga®gbool LEsbps@F Yo dgmmegdols
dg'dggmdboom:
ot ~ e = a+b(ry, —rq)+cl(ry, _rft)z] . (10.25)

0 dggnolgoygeo C-L db0dgbgarmds o@gdomos (Amym@ 3 bob. 10.8(s)-
by aodmbobyen  3m@FGgel  o5Jgl), d5Tob  FOYoll  @ob®ds  dEoMgds
doxgbosb  dodibbog  dmd@omdolsl. gl bodbogl, M  3m®OGBgeol
dodmgobsl dgbgxg®ds m3g@siooll @AM [o@ds@gdom dgo®bos. aobgobogrmm

r

Ama0@  Jodo®mgdsdos dmi3gdgmo gob@mangds gJl3mbEo dsbolosmgdgero

FOgnol aob@mmgdsbnsht 03 Fgdmbgggedo, Gmas € momdol bygmos. o3
Lo@dgoEosdo @ ©o b dggbodedgdosb 3m®@@ggmol gJl3mbEo ,,omasl® ws
»09B L.

1042 &gla®gbos dmpgma®o 3gesgdom

SR gabosGoygamo  3OMmEgEYas  Lodygsagdsls  od@ggs  o353mm M@0
9Jb3mLEo0 dsbosbosmgdgero [Oxg, GmIagdog sgdogmezomgdgb §go@ommmgsb
0o M5dols MmamAi gl bob. 10.8(6)-bgs  bohggbgdo. 3g@omgdl, @m3s

@olgosbo  oliosbo  Jowogrgdo  YROmMm  989dd©gdo  bpgdosh, gowey
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900obgmgdo (g.0. GmEe Ny >Ty) 9Fmegdgb 3ob@olb sfg2s6 (up markets)

39000©95L, @m@s Gobgosbo gobosbo  Jowogwgbdo bogangd  9539]GH G gd0
bogdosb, godg g@olzmgdo (9.0. OM@Eshy, <) 9lmwogdgb 3obGolb ©sf9550
(down markets). {o®ds@gdgeo  0bggbdm@o  sodhggl  dob@ol o gg0l
3900medo  do@oen  ,,09HoL, bmem  dsbOol s ggol 3g@omTdo  odsgn
»09BoL“.  a@sgoggme©  gJl3dmlEo dosbosbosmgdgero [@gol obds dsb@ols
5Jo0mo  oMdo  dgdmbogerosbmdobsmgols (dob@ol oFg35) dgBo 0dbgods,
30009  9JLi3mbGo  dobobosmgdgamo  [ORgol ob®ds 5Ol PYodymgomo
doMd0 dgdmbogmosbmdolomngols (dob@ol ©sofg3s).

Sbgmo ©5dM 30 d e gdgdols 2oblobmg®olomgols ‘dgoden gdo
aodmygbgdygemo ogml Mga@gbools LEHsbs@Fymo dgmmegdo  a, b, o> C-Ls
35M599BMgdol  dgxslgdobsmgols dmgenyg@o  (33eswgdom (dummy variable
regression equation) @gba®glool dgdogyo aobBmergdol dgdggmdom:

Fy —Fe =a+b(ry, —rg) +c[D(fy, —r)]+e&,. (10.26)

>] e,— dgdmbgggomo 3emdoamgdss, bo@m Dy — dmpg@g@o (3genswo,
Omdgmoi  bymol  Fmen  360Tgbgamdsls  0wgdl  @mol T gmggero

pt

3900molosmgol, @m@s Ny <y, ©s dobyl goOol Mol bydoldogmo
aobgmogo 1 3g@omeolomgol, Gm@s Ny >, o0 dgoowol 9390
aopg00bomgols  gobgobogme (1026 gob@mangds) -1, Lbgowslbgs

db0dgbgermdolsmgols.
db0dgbgeomds 1, —ry 3obGmen gds
>0 e =y =a+b(rn, —ro)+s,
=0 My -y =a+éy
<0 Ny —fp=a+0-c)r, —ry)+ey

530b0dbmm,  AmI  b3s@edgOGo  dgglodsdgds  sFg9g0L  3g@omedo
300FBgol ,,0935L%, do5dob @m@Es (b-c) Tgglodsdgods sfggzol 3g@omedo
300FBgol L0690l sdagoMs©, € 35M3dgAM0  Swbodbogh @ ,,d9foL
‘do@ol Lbgomdsl s @opgdomo 0dbgds owdanosbo 0bggl@m@obomgols.

30O GBgobsmngol, Gmdgaoi bob. 10.8(d)-bgs dmygsbogro, a@sxz030l
dodxggbs bofoado gJlsmlEo dosbsbosmgdgamo (Oxg dogzgmgbgds dgdwge
obEME gdsls:

re —re =a+b(ry, —rgq), (10.27s)

dodob @m@e g®ogogol dodbgbs  bofognTdo  gobamoggdymo  [@gg
d0g3m3gbgds dgdwgy 2obGmengdsls:

pt
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i~

—rp=a+(b-c)ry —rq).

(10272)

hggbli dogoeomTo, dgbgxg®@ds [o®@do@gdol doswfos m3gdsiool @Ml

‘dg@bggolol, Modpgbowsi FOxolL wob®ds a®oxgozol dodxggbs bofoendo (g.0.
b) 39005, 300®g OBl ob®s do@3bgbs bofoa o, g.o. (D-C)-by.

3gb®ogoo 10.2
3003900 gmboolmgol OMmomo M3gAs30gdols dg@bggol GgbEol dgwgagdo
gbogoligdgemo 9JL3mLFo 33°0M5@ 0 dmEge@o
35@539¢ M0 dsbaliosmgdgero 25b@ M gds (33> gd0ls
Fogg (%-3o) (%-30) 35b@mMagds (%-do)
a -1,29 2,12 -1,33
(1,00) (1,65) (2,54)
b L,13 1,03 1,13
(0,13) (0,20) (0,28)
c - 0,02 0,02
- (0,03) (0,78)

3069Jg00™ 0,92 091 091

iRobpod@yeo dgaomdgdo bobhggbgdos dglsdsdolo 3o@sdgB@gdols Jggd d@ggoem
1®@hbogngbddo.

O 330R®0GYo  ©>  dmegagto  33Eergdol  yobhomadgdol  jm@gmsgools
3098030963 gd0 3M09JB0Mgd g0 539300 JJE00 (33050 go0ls omEgbmdols
aomgogolifobgdom.

(1024) o (1026)-0m ose{gBoer ™m@0gg Ggatgbosdo a 3oMaodgB®ols

db0dgbgemmds
o ggmo  gobon gobosbo  Jomosaegdols aoblobmg®sdo (g.0. dgbgxgdol
9bo®do  L{m@s© so@boml  gobosbo  Jomsenogdo), bmenm € 3s@sdg@@ols
Vo®dmowagbl  dgbgxgdol  dglodamgdammdgdl  dgasbgdsls
3G g@s3000l ‘dg@ahggols Sdolmob 3350 5F Yo
aobBmagds  230hg9b90L, OMI  3MOEHFgEolL 0905 o0wgdos  Lbgowslbgs
db0dgbganmdgdls d5b@ols LoMd0 ‘dgdmbogamosbmdols bmdslmsb
©05dM 30 d g gdom. a@sxgoggmso© gl 0dsdo godmbobgds, Gmd bob. 10.8(s)-

by 33o0@5EYEO dgdogo  0bOEgos  do@i3bbowsb
doxgbog dmd@omdolsl. dJmpgmomgdygmo 3gmsgdol 2obGmengds msgol

Vo®dmowagbl  dgbgxg@ol  dglodangdenmdgdols  dgggoligdsls

db0dgbganmds

O@mols be3g@mdo.

dOygeol  ob®s

db@og 830hg9690L, @MI 3mAFRgols ,,b9FHo° 03gegds Ny-U ®@ Lowowgl

dodol dygoengodo, Iy Lowowolsgsb ©sdmjoegdyagdom. a@sgosyms© gl
03530 aodmobobgds, GMI 53 2obFmengbom dmzgdyeo ob®ds bob. 10.8()-by
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0b@©gds (b-c) gm0  d60dg9bermdowsb (b) dgm@g  360dggbgermdsdwy
dod3bbowsb doMxgbog dmd@smbols @AM,

dogogomols Loboom oligg gobgobogrmo 30@g9eo gmbro. bdogro 10.2-
o (odmpagbogros  dmzgdygmo  3m®OEGBgeol  dodsdm  (1024) s (10.26)
2obB M 9d9d0ls 2odmygbgdols ‘9093900 16- 3350 G o056 OO0
06@ gt goerols 2obdogenmbsdo, 9JL3mbGo doboslosmgdgemo VoOgom
aodmmgangdols  dgogagdmsb  g@mo.  3b®oao 5@ SEsbEYMYIL  sA(3
d969xg@0l  9bs@gol  3m@GHgmol  Jodmgolol  Jowsangdol  dg@dbggols
dglbobgd, s@ ol 9bodL m3gdozool WMol dg@hggols dglobgd. gl oJowsb
253m3d0boMmgmdl, ®md A 35(53gHOL  Yodymgomo Ibodgbgemmds o3l
bomen € 35@3g90  posbmmgdom  byamols  Gomos. dgbgxg@ols  dogd
M39Mo300l Amol dg@hggol ¢bsdol bogmol sdosb@ydgdgaos olog,
Omd  gm@gasigool  3mgR030gbdo  swdmbbos  gJl3dmbGo  dobsbosmgdgano
VOg0bmgol 9x0m ds@sao, godg bbgs GmIgaody aob@Gmergdolomgols.

10.5 @obgol gomgsmolifobgdom dsdmgol 9x9]@G™mdol gxaslgdols
dododm g@o@oggero dgbodgbgdo

o>@g  boblgbgdo  3m@Fggmol  do@mgol  gu9dB e mbols  gobmadgols
dgomegdo  bdods  aoboobgb  3@oGogol.  bmgogdmo  dodomswo

3M0B0g90 dgbodgbs aobbogeyganos dm39dyge Jo@op®ogydo.

10.5.1 LodsbAM 3MAFGBol >Ffghol JbyLGmds

309803096@ ,,dgdmbogeosbmds-godbggoliogsb™ asblbgoggdygamo  yggems
Lobmdo  dmombemgl  mgommb  LodsbOm  3mOGBgol  aoblobrg@msl. gl
60dbogl, ®mI LodobOm 3mOFPgwol Gmgm@o  bydmas@oi o0 b
0bdo®9domEgl, 5Mo5©g335@YOMdol  25dm ol dgodergds  gBoGogol  Logsbo
aobogl.  godmggergszgddo  bohggbgdo ogm, @M LodsbOm  3m@GHgeols
Lbgoolbgs  byg@mgodgool  asdmygbgdom  g9839dd9cmdols  dobgogom
@5bgo®gdyo 3m@FPgeo dgodangds LOYemosw dgoigoeml (g.0. dsb@ol
0bgJbol  gOmo  Lydmas@dol  o®bggolols  ¢domanglbo  @sbgols  dJmby
3003 BJgdl dgodangds 3Jmbpgomn Lbgs Lodob@m 0bpgdlol s@hggol @™
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