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KE®AAAIO 10

YXTPATHI'TKEX ANTIXTAOMIXHX ME XYMBOAAIA FUTURES

Tazi AvtictaBuion,

Ot emyepnoelg avtiotadpilovv Toug Kvovvoug Y AOYOVG (OPOAOYIKOVG, Yol Vol
LEWDGOVV TO. KOOGTN Ypeokomiog, yioti ot idtot ot pavatlep BEAovV va petdoovy Tov
kivduvo va ydoovv ) Béom tovg, yiati o1 meEAdTES TOVG TO (NTOVV 1| TEAOG Yot Ot
pétoyor dev €yovv TNV ovvatdTNTO Vo aviiotofpicovv udévor toug pe v idw
OTOTEAECUATIKOTNTO OV EMTVYYXAvEL M emyeipnon, M omoia €xer axpPéotepn

EKTIUMON TOV KIVOOVOV Kol YOUNAOTEPO KOGTOG GUVOALLYDV.

Opoloyia Avticrabuictikng IHloirtikng

[TovAnuévog omv mpobeospokn=short hedge. Ayopactig omv mpobecokn=long
hedge. Av dwakpotovpe 1o m.6. Ko BEAoVUE vV SIUCPOMGTOVUE GO TTMOGN TG TIUNG
elpaote movAnuévol oty mpobecpaxn. Av mpoPAémovpe dvodo TV ETITOKI®V Kot
0éhovpe va davelotovue o610 HEAAOV (Y. €yovpe OOVEISTEL HE KLHOUVOUEVO
emtokilo), mowiovpe cvuPorora futures oe emtdxie (mpoPAentikn ovTioTdOUIon).
Avtifeto av 0élovpe va ayopdoovpe éva m.G. 6T0 UEAAOV Ko Béhovpe vo
evhoytodpe omd mpoPAemoOpevn avatipynon tov, ayopdlovpe futures. Av
TPOMOANCOVHE &va T.0. Kol OEAovpe vo TPOPLAOYTOVUE OO OVOTIUNGCT TOV,

ayopdlovpe futures.

BAéne ITivaxa 10.1

Summary of Hedging Shuations

Condition Today Risk Appropriate Hedge
Huold asset Adgpt price may f&fl Short hedge
Flan oo bary ageed Assel price may rise Long hedse
Sold shory asaet Assel price may rise Long hedge
Lssued flontdng-raze Giabilicy Interest vales may rise Short hedgse
Plan to isaie Tabilit Interest vates may rise Short hedge
Note: Short hedge musns long spol, short futures; Jong hedge means short spoi, long

funures



H Baon=the basis

H Bdon etvor 1 dtapopd avdpeso otnv Tpéyovca Kot Ty Tpodesiok Tiun

Basis=Spot price-Futures price
Ag ayvonoovpe v Kadnuepwvny eviuéPmon A0yaplacol margin, 10 KOGTOG
amofnKevong Kot To GAAL KOGTY GUVOALXYDV.
Av ayopdcovpe Tov TiITAO (T.6.) OTNV TPEYOVCO AYOPd KOl TWAGOVUE GTNV

npobeoakn =short hedge, to képdog ot ANén eivat:

I (short hedge) = St- S(am6 v Tpéyovoa) - (fr - f)(amé v Tpobeopioxkny)=1- S

H oavtictaBuiotikny avt) 0éon (emevdutikn otpotnyikn) eivor 1codbvoaun pe
™V ayopd Tov TiTAoL 6€ TN S Ko pe gyyunuévn Tiun toinong f.
Av Tolcovpe Tov TITAO (T.G.) GTNV TPEYOLGO AYOPE Kol 0lyOPAGOVE GTNV

npobeopiaxn =long hedge, 1o ké€pdog otn ANén elvan:

IT (long hedge) = - St + S(om6 v TpéYovea) + (fr- f)(amd v Tpodeopraxi)

Av Béhovpe va KAelioovpe ™ Béon pog o xpdvo t To kKEpdog amd to short hedge sivou:

IT (short hedge) = S-S - (f; - f)
Eneon dpmg:

b=S-f
be =S¢ —f;
bT=ST-fT

IT (short hedge) = S¢—f;- (S-f) =b¢-b

H avtietdOuion avtn divel k€pdog ico pe v petafoin oty Bdon. To képdog
avtd evéyetl kivovvo mov ovopdleton kivovvog Bdong=basis risk.

Ene1on 1o avotépo képdog exppaleton ko étor f+ (S¢—f) —S=f+b¢—S,
0¢on short hedge mpocdiopilel v pelloviiky Ty TdOANoNG tov .. cav f +by .
Enedn n tipn f eivon yvoom) aAld n Bdon by dev givat, n peALOVTIKY TIUN TOANGNS

10V 7.0. givarl aféfoin 600 kol n Bdon (to avdrioyo oydovv kKot Yo tnv long hedge



Béom, poévo mov ekel TpocsdlopileTar N LEALOVTIKY TN OyOPas Kot Ol TAOANGNG TOL
tithov). Movo oOtav  Oaxpotovpue v Béon ®g v ANEN  éyovue TéEAEWN
avtiotabon=perfect hedge po kor by = Sy - fr =0, owdTe N peAloviikny TN
npocolopiletoan  pe  Pefardmmta f  +br=f oand onuepa. Ov meproGdHTEPES
avtiotabuiotikég Béoelg oev eivon télelec=imperfect hedges yin moAlov¢ Adyovuc,
aAAG Kupilog emeldn ol B€oelg dev drokpatdvTal LEYPL TNV ANEN.

Av n tpéyovca T owénbel mepiocodTEPO amd TV mpobecpaxn, n Paon
duvapumvel kot yivetar KaAdtepn 1 enidoon tov short hedge kot avtiotpdéowc. [a
0éom long hedge oyvovv Ta avamoda, dniadn| emeldr| To kKEpdog etvar —(S¢ — S) + (fi—
f) = - b¢+ b 6tav n Bdon advvarilel n exidoon yivetor KaAVTEPT KOl AVTIGTPOPWG,.

[Tivaxag 10.2

Hedging Profitability and the Basls

Ty of Hedge Benefits from Which Oecurs if

Eet

Short herdge Suengihening basis Spot price rises more than futures
price riaes

o
Speot price falls less thao futares prce
Eaxlls

o
Spod price rises and Miures price
Falls

Long hedge Weakening basis Spot price rises s than fotures price
rlacs
o
Spiot price Gells more than fiduares
prige talls
LElS
Spot price falls and fuoores price rises

Mote: Short hedge means bong spor, shor futeces; Jong hedge means shart spat, Iong
[utures

Emriéov Kivovvor AvtictaOuionc

Ortav o vrokeipevog tithog Tov cvpPoraiov dapépel and 1o m.6. g BEomng
oV TPEYOVoa ayopd, TOte LVIdpPyEL emmALOV basis risk. Xtnv yepotepn mepintmon
TOV Ol TIHES TOV OVO TITA®V KvobvTal avtiBeTO 1) AVTICTOOOTIKN GTPOTNYIKY Uropel
va eépet {nuieg Ko oty spot Kot 6tV tpofec oKy oyopd.

Y& MOAEG TEPIMTOGELS 1 TOGHTNTA TOV T.G. (M.}, EUTOPELUA) YO TO OTOI0

Bélovpe vo Kavoope ovtiotdOuion, dev Eivatl yvmoT TNV OTIYUN TG oyopds M



TOANONS Tov cvpPoraiov. Avth 1 afePardtnta onpovpyel Evav emmpocheto Kivovvo

7ov ovoudletol Kivouvog TocoTnTOc=quantity risk.

Emiloyn Zvufoiaioyv

e [lotov vrokeipevo TiTAO 01N TPOOEGLOKT
e [low pva AéEng
e Ayopdn moAnom

e Tlowov ap1Bud copPoraimv

To ocopuporato mov Ba ypnoyomomBel yloo avtiotdbuon mpémel va Exel Leyoan
PEVLGTOTNTO KOl O VIOKEILEVOS TITAOG PEYOAN GUGYETION TIUAV LE TO T.C. Y10 TO OTOI0
yivetal n avtiotdOon.

O enevovtig mov avtiotabuiler =hedger mpémel va dadéyel cuufoiaio mov va
Myet 660 0 dLVATO o GHVTOU AALA LETE TO TEAOG TOL opilovTa avTioTdOonC.

[Tivaxog 10.3

Termination Dates (Treasury Bond Futures
Hedge Initiated on September 30, 1997)

Hedge Termination Date Appropriaie Contract
10/1,/07-11 730497 Ihee 97
12/1,/97-2,/28/93 Mar 98

841/ 98-491,708 Jum BE
6,71 /98-8,/31 798 Sep 08
071 /0811 450,498 Dec 98
271002080 Mar
3/1,/00-5/31 /949 Jum 89
6,1 700581 /99 Sep
015011 /80,89 Thew G0

Mote: The appropriate contract is based on the rule that the expiration date should be
as soon as possible after the hedge termination date subject o no contract being beld in
i expiration month. Liguidity considerations may make some more disant contrcs
inappropriate,

Long 1 Short
H ondépaon yw oayopd n mdAnomn cvpPoraiov mpémet va Poaciletar oty

npoPreyn (extipnom) tov egerifewv otV TpEYoVca ayopd Kol TnG EMIOPACNS TOVG



omv 0éon spot, oe avtmopaforn pe TOo Toww Oéom oty mpobecpuokn Oa

avtiotafpicet avtdv Tov Kivovvo.

A. M£0060¢ Tov XE1pOTEPOL XEVAPiOV

1.

B

YnoBétovtag OtL o1 TpE€yovceg Kol TPOBEoUIOKES TIWEG CLUUETAPAALOVTOL,
vroAoyifovpe av ayopd N moAnon otn mwpobecpaxn Oo eivor emikepdng av m
ayopd avéPel 1 KatéPet.

[Towa elvar M yepdtepn €kd0yN Y TNV TPEYOLGO ayopd( OGO OPOPA TNV CVOIKTH
0éom pog og avtv);

e No avépet

e Noa katéfet

Me dgdopévn v andvinon oty 2 vrobétovpe 61t To YEPOTEPO Bl cLUPEl

Me dedopéveg Tig amavioels otig 1 kot 3 maipvovpe v Béon otn mpobeopiaxn

oL £)EL KEPOOG

. M£0oooc ne Baon tnv Tpéyoveo Avokti) Ofon

—

. TIpocdiopilovpe av 1 0éon pag oy Tpéyovca ayopd ivor long 1 short

2. Taipvoope v avtiBetn 0éon oy Tpobecuoxn

I'. Mé0oooc IpoBrewnc tnc Merhovtikng Spot Ofong

1. TIpocoopilovpe v ocvvarraynq mov Bo KAvovpe ©T0 TEAOG NG TEPLOOOV
avTIGTAOUIONG, 0YOPd 1] TMOANOT)

2. Mg dgdopévn v amdvinon oty 1 wpénel va kévovpe v avtifetn cuvaiioyn
KAetvovtag v mpobecuaxn pog 0éon

3.

Me dedopévn v omdvinon oty 2 avoiyovue v tpobecspiakn 0éon kavoviog

™V ovtifetn cuvaliayn amd v 2.

Enriloyn tov ApiBuod twyv 2vufolaiwy

O Adyog (deiktng) avtiotabuionc=hedge ratio eivar o oapOUdc TV

ocupuporaiov futures mTov amOTOVVTIOL YO0 TNV OVTICTAOMON TNG OVOIKTAG BEoNG [



oTNV TPEXOVON Ayopd, MGTE TO, KEPOM Ao TNV Tpobecuiakn ayopd va ivol ioa pe Tig

{nuieg g Béong pog oty TpEYovsa ayopd. .
IT = AS + Af N¢

Ni=-AS/Af
Av vroBécovpe 0Tl o1 TPEYOLGES KOt 01 TPOBECUIOKES TIUES ExovV BETIKT CLGYETION
10 Nf otV avotépo oxéon sivor apvntikd, cvvenmg mpokertat ywo short hedge ( ta

képON amo long hedge eivar IT = - AS + Af Ny).
Avnietabuietinos Adyog Eldyiotns Aiaxvuaveng
Képon and avriotdOuion:

IT=AS + Af N¢

Awokdpoven kepov:

2 2 2 a2
o1 =0ps TOAr Ny + 2UASAfo

Avvovpe g pog N eEAay1GTOTOIOVTOG TNV ALUKVUOVGT KEPODV:
_ OAsnf

2
GAf

Nf:

O Aoyog avtiotabuiong eidyiotng olaxvuavons po oiver tov PéAtioto aplBud

ocvpPoraimv 6TV 0 GTOYOG LaG EIVOL 1) EAAYIOTOTOINGT TOL KIVOVVOV.

To peiov mpodonpo dnidvel tdinon cvuPoraiov. H oxéon Bouilel tov cvviedeom
(yvootd kou cov Prita amd To voderypa TG ayopds) piog taAtvdpounong. [pdypott
UTOPOVUE VO, EKTIUNGOVUE TO Ny e pia TaAtvopounon tov AS oto Af.

TO0GO0TO pPelmong Tov Kivdhvov e*=

Kivdvuvog avoiktig 6éong — kivduvog avtiot/pévng B€omng

Kivévvog avowktng 8€ong



2 2
x_OAS —Om
2
OAS

e

N fUAf
2
OAS

e*

, I3 ’ r . ’ ’ 2
Avt n oyéon eivar 6polo pe TOV TOTO TOV GULVIEAESTN TPOGIoPopoy R pog

TAAVOPOUNOTG.
Avtiecrabuietikiog Aoyog yia tyy Eéovdetépwaon Metafoiomv ota Emtoxia

A&ia avtiotaduiopévng Béong:

V=S+V'N;

Oétovpe v emidpaon tov emtokiov ent g B€ong, ion pe o undév (TpmdT

TapAywyog ¢ V ®g mpog r iom e 10 undév):
oV /or=0
Avvovpe g pog Ne( ta 0 éxovv avtikotaotadel pe A):
Ni=- (AS/ Af) (Ay;/ Ays)

Ni=-(Ds/ Dy) (S/ 1) (1+yp) / (1+yy)

Onov Dy = -(AS /S) (1+ys / Ays) Dp= -(Af/f) (1+y;/ Ayy)

Ed® ypnowomoodpe tov Adyo eldyiomg dakdpovons. Opilovpe AS=S rs,
Omov rs glvar 1 amddoon g petoyng (osikt) ko Af=f rg 6mov ry eivol 1 mocooTioia

petafoAn oty Tiun Tov Tpobecpiakod cupfoiraiov.



Nf=- S('sz/f('if2
Omov G GLVOOKOUAVGT LETAED I's KO Iy
Av tpé€ovpe o maAwvdpounon AS oe Af ko ektyuioovpe to Pt TG

ToAvopoumong avtg, (mov dev eivar axpifodg ico pe to Prita tov CAPM), 1

KOTOTEP® GYECT UG OIVEL TO OTATIOTIKEA eKTIUNMEVO Ny

Ni=-Bs(S/1)

HaparxoiovOnon tns AvaieraOuicnyc=Tail The Hedge

Otov M evnuépwon Tov Aoyoplacpov margin €yl 1dtaitepn onuocic o AdYOg
aVTIOTAOONG TTPETEL VO TPOGAPUOLETAL (DGTE VO OVTAVOKANTOL 1 EMIOPOACT] T®V

tox@Vv otV a&ia tng Béomg.

2TpoaTnnikéc Avrictabuionc

e BpayvnpdOeoun avriotdduion emrokiov
e Meoco-poakponpdesun avtiotaduion emtokiov

¢ AVTIoTAOON YOPTOPLAOKIMV KEPAAALOYOPAS

BpayvmpoOsoun Avricrabuion Emroxioy

Mapaderypo pelhovtikig ayopdc EVTOK®V 10V ANpociov:

YNuepa. givar 15 dePpovapiov kot éotm 0Tl B glonpdéovpe $lex. otig 17
Maiov (1t KaAd mov Bdtave). ‘Exovue amopacicel va enevovcovpe Ppoyvypdvia To
1066 owtd € Tpipnva Evioka tov Anpociov. To xepdtepo mov pnopet va pog copPet
etvat va TEGovV T emMTOKL0 (OMOSOCELS) KOl O TIHEG TV EVTOK®V VOl £X0VV aVEPEL G
11 17 Maiov. Me v mpodmdbeon avth 1 evdegyouevn (nuia otig spot GUVOAAAYEC
uag Bo pumopovoe va avtiotaduotel pe ayopd tpobecspiokod cupforaiov. Av OVIMG
TEGOLV TO EMTOKLA, pe TO KAgloWo g mpobeosakng pog Béong Ba £yovpe Kepdioet

Kol GLVENMG avtiotaduicer v ‘Cnuia’ g tpéyovoag cuvariayns. Evoriaktikd,



gxovpe KAEWOMOGEL TNV 0mdO00T TG EMEVOLONG O GTA EVTOKO, GTO, CIUEPVE EmimEdQ

(TpoAdPople TNV ETIKEIUEVT] TTOOT TOV EMLTOKIWOV).

Mivakag 10.6

Anticipatory Hedge of a Future Purchase of a
Treasury Bill

Scenario: On February 15. a corporate treasurer learns that $1 million will become
available on May 17. The treasurer plans to purchase 91-day U.S. Treasury bills at the E
weekly auction. '

Date Spot Market . Futures Market |
February 13 The implied forward price of June T-bill TMM Index is at 91.32.
91-day T-bills implies a - Price per 5100 face value:
discount of 8.94. 100 = (100 - 91.32) (90/360)
Price per S$100 face value: = 097.83. ’
100 - 8.94(91/360 = 97.74. Price per contract: $978, 300
Proceeds from $1,000,000 face .
value: 3977,400. Buy one contract

Implied vield: o
(100/97.74)%55/°t _ 1 = .0960

May 17 91-day 'I'mlls are selling fora . June T-bill IMM Index is at 92.54.
discount of 7.69. - Price per $100 face value:
Price per 3100 face value: 100 = (100 - 92.54) (90/360)
100 - 7.69(91/360) = 98.0561. = 98.135.

Proceeds from $1,000,000 face . Price per contract: $981,350.
value: S980,561. ' !

Implied yield: - - Sell one contract
(100/98.0561)%%/% . 1 = 0819.

 Analysis; When the $1,000,000 face value T-bills are purchased on May 17, the treasurer u‘nll
pay $980,361, which :mphes a yield of 8.19 percent, which is much lower than the 9 60 per- -
cent 1mpl;ed ;orward rate in effect at the time the hedge was initiated.

The profit on the futures transaction is

5981,350 (sale price of futures)
- $978,300 (purchase price of futures)

33,050 (profit on futures)

The profit on the futures can be considered as a reduction in the effective price of the T-
bills. This makes the T-bills eff ectively cost 3980,561 — $3,050 = $977,511.

Thus, the treasurer effectivelv paid $977,511 for $1,000,000 face value of T-bills. This implies
arewurn of

(31,000.000/3977,511)"”5"‘-“ -1 =.0955.

Thus, the effective return on the T-bills after accounting for the hedge is 9.55 percent, which
" quite close to the 9.60 percent implied forward rate.

10



Onwg eaiveton amd tov mwivaxa onpepa 15/2 1o cupPdiato yia tpipnvo £vioko
ue Aén Iovviov, éxer Tyun $97,83 yia ovopaotikny a&io $100. Oho 10 cvuforaio
kootiler $978.300. H Ty avt) apokvntetl and tov deiktn IMM mov €xer tyun 91,32
$100- (100-91,32)(90/360)=$97,83. H mtcdon TV €MTOKi®V GUVOSEHTNKE OO Lo
évodo tov dgiktn, kot otig 17 Maiov 1o supforato tov lovviov éxet deiktn 92,54 mov
avtiotoyyel og T ovpPoraiov avé $100 ion pe $98,135. Oho 1o cupuPodraio Kavet
$981.350. Kkeivovtag v 0éon kepdicape $981.350-$978.300=$3.050. Ztig 17
Moaiov kdvovpe kot tnv spot GuvorAioyn ayopaloviog To EVIOKH TV Omoimv 1M
ékntmon =discount £yet mhel 610 7,69%. Avtd onuaivel 611 n amddoon Tovg Ba eivat
8,19%. [pdypatt 100-7,69(91/360)=98,0561 «at (100/98,0561)*°*°! -1=0,0819. Avty
N arwdooom emavéavetal and 1o KEPOOS TS cvvoriayng futures. [lpdaypartt, o Tpipnva
évtoko ovopootikng a&iog 1.000.000 (otg 17 Maiov) pog xoOcTICOV OGNV
npoaypatikoém o 980.561-3.050=977.511 épa 1M  amddoom  pog - glvor
(1.000.000/977.511)**°" _1= 0,0955 7 9,55%. EInuewtéov 6Tt omg 1572 1
TPOPAETOUEVT] ATOS00T TOV TPIUNVOV EVIOK®V Tov B ayopdlovtav otig 17/5 Atav
9,6% (amod v KapmdAN amoddcemv g 15/2).

Kévape moAd kadd (mov oviictabuicope) a@od 610 mOPAdElypd Hog To
emtokio mpaypatt énecav. H otpatnywkn pog ‘0o0Asye emedn ot TEG spot Kot
futures kvOnkav poli kot ta emrokio Enecav. Av to emtokio elyav avéPel Tote TO
‘képdoc’ G spot cuvaArayng Oa avtiotadbuilotay and (nuio oty ayopd futures.
2mv mepintoon avty Ba guyodpacte vo unv eiyope ovtiotabuiost. H avtiotédOuion
dev mpémel va. yivetal ovTOMOTO, OYVOMVTOG TNV OIKOVOUIKN GLYKLPIo Kot TG

TPOGOOKIES [LOG YL TV

Mopdderypo Merrovtiknis 'Ekdoong Etapikov Evrokov 'pappoatiov:

Nuepa 6 Anpidiov amopoacilovpe 0Tt otic 20 IovAiov ypelalOUaoTE VO EKOMGOVUE
$10 ek. oe évroka ypappdtior Sapkelag 180 muepdv. To emTOKIO OWTOV TOV
ypappoatiov divetar (tapatibetar) oe oo Pdorn Omwg cupPaivel Kot pe To Tpipnva
évtoka Tov Anpociov. To yepdtepo mov pmopel va pog ovuPet eivar vo avéfoov ta
emrokwa. Av avéfouv ta emtdkio ol TIéEG Tov cvpuporaiov futures oe emtdkio (pe
VoKeieVoLS TitAovg évioka 1 dALov €idovg opdroya) Ba mécovv (pali pe Tig Tipég

TV vrokeipevov Tithwv). Avtd onuaivel 6t 1 6éon mwint (short) otnv ayopd

11



futures Ba £pepve kK€EPOM ko B peiwve 10 KOGTOG davelspov. Evvoeitan 6t av o
emtokia TEGovy avti va avéBouv Ba guyduactov va punv elyope KAvel avtioTadpon
(aALd ot oiyovpec mpoPAdyelg eivar yo ta pévtiovp). Eneldn dev vapyovv futures ce
EVTOKOL ETOLPUOV HTOPOVLLE VO YpN oo covpe v ayopd futures e Evpwdoidpio.
Ta copporaia avtd givar idwo pe To GuPPOLALO G TPIUNVA EVIOKA TOL AUEPIKOVIKOV
Anpociov kot Affyovv Mdaptio, lovvio, ZentéuPpro ko Askéuppio. I'a va fpodue tov
apOuo cvpporaiov mov ypeldlONOCTE YPNOIUOTOIOVUE TOV AGY0 avTIGTAOONG TOV
TPOKOTTEL O TNV HEB0JO aVTIGTADUONG EMTOKIMV.

Biéne ivaxka 10.7

Ancicipatory Hedge of a Future Commercial Paper Issue

TABLE 10.7

Scenario: On April 6. a corporate treasurer learns chac on July 20 the firm will have to issue 510 million

face value of 180-day commertial paper.

Furtures Markee

Darte ~ Spot Market _
April 6 The implied forward rate on Seprember Eurodollar futures IMM Index
180-day commercial paper is “is ar 88.23.
10.37 percent. Price per $100 face value:
Proceeds per 5100 face value: 100 - (100 — 88. "3)(901360}
100 - 10. 3"(180.‘360) = = 97.0575
. 94381 ) = “Price per contract: 5970 379
Proceeds from $10,000,000 face  Implied vield:
value: $9.481,500 (100/97.0575)365/90 — | = 1288
Implied -race: ) Appropriate number of contracts:
(100194 315)367“30 1=.1140 - )
' ' N _(130!365) 9.431.500)(1.1233)
£ 907365 N\ 970.575 J\1.1140
=950 |
Sell 20 contracts
July 20 mercial paper September Eurodollar furures IMM

rate of 11:34.=
Proceeds per 5 100 face value:
100 = 11.54(180/5G0) = 94.35
Proce:ds from $10,000,000 face
va.luc- 59, 49—3 ,000

100!94 33)365“80 :

Index is ar §7.47.

Price per $100 face value: -

100 — (100 — 87.47)(90/5G60)
= 96.8675
Price per contract: 968, 675

3 Buy -20 contraca:s

-’u'm.lysls- thn thie 5 10,000"0‘ O'ﬁlcc vniu.: of commcrclal papcr is :ssuecl on july 20, che firm will
receive $9,433,000, wh;c‘x 1mpha a'rate of 12.57 percenct, which is much hxghcr than the 11.40 percenc
implied forward rate in efféct ac the time the hedge was mmatcd.

The proﬁ: on che futures crans c:mn is

{ (5970 575) (salc pm:e of' Fumrcs)
(purchase price of futures)
= 338, 000 (profit on furures)

The profit on the fumrcs ‘Eirfbe onsidered as an increase in the proceeds received from issuing the
paper. This effectively changes the proceeds to $9,433,000 + $38,000 = $9,471,000.
Thus, the firm effectively received $9.471.000 for $10,000,000 face valuc of commercial paper. Tl'us

implies a rate of .

($10,000,000/59,471,000)365/180 _ | = 1165

Thus. the effective rate paid on the commercial paper after accounting for the hedge is 11.65 percent,
which is reasonably close to the 11.40 percent implied forward rate.
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Avtiotd0pion Aaveiov pe KopovopeVo EmMTOKIO:

O davelldpevog mpémetl va mapel BEon oV TPoBesaKT, TETON TOV AV T
emtoKia avEBouv, Vo TPayHaTomo|cel kKEPOOG Mote va. avtiotaduicel v {nuia amd
10 avENUEVO KOGTOG Tov daveiov. H mBavoloyovpevn adénon emitokiov onuoivel
TTOOT TOV TWOV TV cupPoraiov futures oe Evpmdoiaplokég oporoyiec. Zovenmg,
HOG GULUQEEPEL Vo €l0oTE TOVANUEVOL TNV TPOOECUIOKT|. XTO TOPAOELYLO TOL
IMINAKA 10.8. n etarpio daveileton $10 ex. yia tpelg pveg and v tphmela, pe
emtokio LIBOR+100bps 1o omoio Ba emavakabopiletor kaOe mpdtn [apackevr Tov
uva. Emedn oty ovcio mpémel va avtioTafpictodhv d0V0 emavamposdlopiGrol Tov
emrokiov oamortovvion 000 avtiotaduicels. 1o mapdaderypo vrobétovpe OtL M

KOUTOAN amodocewv eivan eminedn Ppayvypovia acte To Tpodecpiokd emtdkio etvol

ioa pe ta spot.

Hedging a Floating Rate Loan with Eurodoliars

Scenario: On February 3 a firm decides to take out a three-month, $10 millign loay
from a bank. The rate for a given month will be set on the first Friday of the mm;th
and will equal that day’s 90-day LIBOR plus 100 basis points. The monthly rate wif) be
1/12 of the annual rate. The firm can repay any or all of the loan atany time. |

Date Spot Market . Futures Market
' —_—
February 3 The term structure is flat at 9.68 The jqnc Eurodollar IMM Index s at
percent. Adding 100 basis 90.75. This implies a price of

points gives an effective rate of (100 — (100 - 90.75) (90/360)) =
(1+(.1068/12)1" - 1=.1122.  97.6875 per $100, or $976,875 per
This is the rate the firm is trying ~ contract. This implies a Eurodollar

to lock in. rate of (100/97.6875),153/%0 _4

The rate in effect for the first =.0995. The duration is
month is 10.68 percent. approximately 1/4 year. ,

The spot position is : Appropriate number of contracts
$10,000,000 and the , to hedge the first rate reser:
duraton is 1/12 (one month). N, = — 1/124{10,000,000\( 1.0005

' 1/4 J\ 976,875 (1‘1122)
=-3.37. -

Appropriate number of contracts to
_ hedge the second rate' reset: |
CN= - 1/12\/$10,089.,000\( 1.0995
o N 1/4 )\ 976,875 1.1122)
=-3.40. '
So the firm needs to sell three
contracts to hedge the first rate
reset and three more to hedge the’

second. "
Sell six contracts !

March 2  Accumulated principal and June Eurodollar IMM Index is at
interest: 90.47. This implies a price of
$10,000,000(1 + (.1068/12)] = (100 — (100 - 90.47)(90/360)) =
$10,086,000. 97.6175 per $140, or $976,175 per

LIBOR is 10.09 so the rate is contract. The profit on each futures
reset to 11.09. This is the rate contract is $976,873 — $976,175 =
that is in effect for the second $700.
month. Buy back three contracts

13



AvtiotaOpion ayopaopévnc=long 0<ong 6e Opoioyieg Tov Anpociov:

Y1c 25 dePpovapiov kpotdpe oporoyie Tov Anpociov ovopaotiknig a&iog
$lek. pe kovmovt 11 7/8 % mov Aqyovv o€ 25 ypdvia. H tun tovg givar $101 ava
$100, n amddoon Tovg 11,74% ko 1 otabuopévn ypovodidpkeld tovg=duration givor
7,83. Ilpénet va movAnBovv otic 28 Moaptiov. Mo mlavy avénon tov enttokiov Oa
LEWDGEL TNV TN TOLG Kot YPealOpaoTe avtiotdafon avtod tov Kiwvdhvov. Av
elpaote movAnuévol oty mpobeouiaxn o€ T-bond futures Tov lovviov Ba kepdicovye,

av 6vtog avénbovv ta emitokia (IMMINAKAZX 10.9).

TABLE 209 | Hedging a Long Position in a Government Bond

Scenario: On February 23, a portfolio managcr holds $1 million face value of a .
government bond, the 11 7/8s, which mature in about 25 years. The bond is currendy
priced at 101, has a duradon of 7.83, and has a yield of 11.74 percent. The manager
will sell the bond on March 28.

Date Spot Market ' Futures Market

February 25 The current price of the bonds jupc T-bond futures _!,5 at 70 16/32.
is 101 Price per contract: $70,500.

Value of position: $1,010,000. L e futures price and the
The short end of the term characterisdcs of the deliverable

structure is flat so this is the b(}l:ld imply a duration of 7.20 and
forward price of the bonds a yield of 14.92 percent

in March., - Appropriate number of contracts: _
< ) - _ N, — _(7:831(1,010,000\(1.1492
T S ST\ 7.20 )\ 70,500 1.11:7'2)-

' ¥ . C= —16.02.
AT ‘ S- ., . .Selll6 contracts : '
Ma.rch 28 The bonds are sold at their .~ June T-bond futures is ‘at 66 23/32 Pnce
current pncc of 95 22/32. per contract: $66,718. 7::. T
This is apncc of$956 875 per : Buy 16 coul:'nct.s - Cet
. bond.: _
Value of posm n: 5996 875.

rehealitv et

- PR - o R

Analysis: When the Sl million face value bonds are sold on March 28 they are worth
$956,875, a loss in value of $1,010.000 — $956,875 = $53,125.

. The profit on the futures transacton is

16(3$70,500) (sale price of futures)
— 16(366,718.75) (purchase price of futures)

$60,500 (profit on furures)

A

T

Thm the hedge eliminated the entire loss in value and resulted in an overall gain in value of
350 300 - 353,125 = $7,375.

14



Avtiota0pion Merhhovtikig Ayopag Mesonpo0eopwv Oporoyi®dv Tov Anpociov:

Y115 29 Moprtiov yvopilovpe 6Tt Ba Eyovpe oty didbeon pog $1 ex otig 15
IovAiov. Amogacilovpe vo o enevdhlooLE 6€ OpoAoYieg Anpociov Tov Ayovy ce
mepimov 9 ypoévia kot Olvovv kovmdve 11 5/8. Amd v KOUTOAN OmOSOCEWDY
TPoGOOKALE OTL M omddoon tovg Ba eivon 12,02%. Mmopel Opmg va meGovy Ta
emtokia ondte Bo TV KaAd av elyape avriotaduicst oyopdlovioag ot Tpofes oK.
"o va vrohoyicovpe Tov Adyo (dgiktn) aviioTdduUIong, KAVOULE TOAVIPOUNoT TNG
HETOPOANG TNG TWNG TNG OHOAOYiag otnv peTaforn TG TunG Tov cvpupoiraiov. To
KEPOOG omd TNV cvvaAlayn otnv mpobeopiokn ayopd oviietabuiler v avEnuévn

T TV TitAwv Tov Ba ayopdcsovpe otig 15 IovAiiov.

ININAKAX 10.10

ETVIR LR  Anticipatory Hedge of a Future Purchase of a
Treasury Note

. “ current pnce of '104r 19/32.%
' __Th.ts isa pnce of$1 075.9375 -

“.": per note. i ’

L _.’Valu.c of posmon 51 07:: 937 90 ti

Price per contract. $86,187 50,
Sell_ll contram . e

Analysis: thn the $1 million face value notes are’ purchased on July 15, they cost
$1,075,937.50, an increased cost of $1,075,937.50 — $978,750 = $97,187.50. The yield at this
price is 10.31 percent. -

The profit on the futures transaction is

11($86,187.50) (sale price of futures) '
— 11(8$78,656.25) (purchase price of futures) '

$82,843.75 (profit on futures)

Thus, the hedge offset about 85 percent of the increased cost. The effective purchase price
of the notes is $1,075,937.50 ~ $82,843.75 = $993,093.75, which is an effectve yield of 11. 75
percent.



AvtiotdOpion 'Exdoong Etaipikod Oporoyrokov Aaveiov:

Y11 24 defpovapiov pa etarpio amopacilel va exdmaoel (vo davelotel) $5 ex. o€
oporoyieg otig 24 Maiov. H gtaupia £xel 1M €kdDGEL OLOAOYIKO SAVELO pE KOLTTOVL
9 3/8% a1 amddoom 13,76 % pe MEn og 21 xpodvia. Av 1 KOTAGTACN TG 0yOpAs OEV
aALaEet o1 oporoyieg Tov Maiov Ba Byovv oto dptio, pe kovmovi 13,76% dbpketa 20
ypovio kot duration 7,22 ypdvia. o va avtiotabpuotel o kivovvog avénong tomv
emrtokiov 1 etoupio oAl oty Tpobespiakn 67 coppforata. T-bond futures.

ININAKAX 10.11

TABLE 10.22% Hedging a Corporate Bond Issue ]

Scenario: On February 24, a corporation decides to issue $5 million of bonds on M3

24. The firm currently has outstanding comparable bonds with a coupon of 9 3/8 :
vield of 13.76 percent, and a maturity of about 21 years. The firm anticipates Lh:xr.’i.f"'
conditions do not change, the bonds when issued in May will go out with a 13.76 :
percent coupon and be priced at par with a 20-year maturity and a duration of 7.29,

Date Spot Market Futures Market
Februaryv 24 If issued in May, it is June T-bond futures are at 68 11/39.
expected that the bonds Price per contract: $68,343.75.
would offer a coupon 6f The furures price and the
13.76 percent and be priced characteristics of the deliverable
at par with a duradon of bond imply a duratign of 7.83 and a™
7.22. ’

. vield of 13.60 percent.
Value of position: $5,000,000. Appropriate number of contracts:

N, = —[Z:22)( 5.000,000 \(1.1360 | .
f 7.83 /\ 68,343.75 J\ 1.1376 | =

=-—67.4.

(LM

et

) Sell 67 contracts :
May 24 The yvield on comparable June T-bond furures is at 60 25/32,
bonds is 15.25 percent. Price per contract: $60,781.25.
The bonds are issued with Buy 67 contracts
a 13.76 percent coupon at
-~ a price of 90.74638. v
Price per bond: $907.46. : . .
Value of bonds: $4,537,319. . . . ) '

Saraithadaiaa

Liah

Analysis: When the $5 million face value bonds are issued on May 24, they are worth
$+£.5337.319, a loss in value of $5,000,000 — 54,537,319 = $462,681. The yield at this price is
15.25 percent. (Note: Alternatively, if the bonds actually were issued at par with the coupon
set at the vield on May 24 of 15.25 percent, the firm would receive the full $5,000,000 but the
present value of its increased interest cost would be $462,6381.)

The profit on the futures transaction is

67($568,343.75) (sale price of furures)
— 67($60,781.25) (purchase price of futures)

$506,687.50 (profit on furures)

Thus, the hedge offset more than all of the increased cost and left a net gain of $506.687.50
— 5462,681 = 544,006.50. The effective issue price of the bonds is $4,537,319 + $506,687.50
= 55,044.006.50, which is an effective yield of 13.63 percent
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Mopddcrypa avtioTaOpIong oPTOPVAUKIOV HETOYMOV:

Me v dw@opomoinon TV  YOPTOPLAOKI®V, O HI GLOTNUATIKOG Kivouvog
eCadeipetarl Kot mopapével povo o cuotnuatikdg Kivovvog. Ilpv v gpedvion tov
npobecpiak®v cLUPOANIOV G JEIKTEG LETOXDV, OEV VINPYE OLVATOTNTO PEI®ONG TOV
GLGTNHATIKOV KtvoOvov. Otav ot enevouTég emBupovy va aALAEOVY TOV GUGTNUOTIKO
Kivduvo TOL YOPTOPLANKIOV TOVG, XPNoLoTolovVY stock index futures. Avtod cvpfaivet
Kuplwg 0Tav 1 ayopd £xet peyain aotdbsia (Letafintdtmra).

Eoto 61t onuepa 31 Maptiov Béhovpe va avtiotabuicovpe 10 YopTOPLUAGKIO LOG
(Tov péypL TOPa TAEL TOAD KOAQ G€ amodooeLS), uéExpt Tig 27 Toviiov. O kivdvuvog Tov
STPEYOVLE TPOEPYETAL OO 0L YEVIKT] TTMOOT] TOL YPNUOATIGTNPIOL (CLOTNUATIKOG
kivouvoc). Ymoroyilovpe 10 B tov yoptopuAiaxiov pog kot ev cuveyeia tov aplipod
TV ovpforaiov, pe v pébodo eldyiomg owaxvuavong (PAéme oeiida 11). H
avVTIOTAOUIOT TNG TTOGNG TOL YpnuaTioTnpiov dev eivan télela, eite doTL o B dev
elvar axpify), eite 010t 10 YOPTOPUAAKIO Ogv Mrtav €&’ apync mOAD KOAd
SPOopOTOMUEVO, OGTE VO, EEOAELPOET TEAEIMG O U1 CLGTNATIKOS KIVOLVOC.

ININAKAX 10.12

WABLE 10.2.2 Stock Portfolio Hedge '

Scenario: On March 31, a portfolio manager is concerned about the market cve; \
next four months. The portfolio has accumulated an impressive profit, which ;
manager wishes to protect over the period ending July 27. The prices, number e

shares, and betas are given below: Ko
. Price Number of Market
Stock (3/31) Shares Value Weight

Federal Mogul 18.875 18,000 $ 339,750 .044
Martin Marietta 73.500 16,000 - 1,176,000 152
IBM 50.875 7,000 . 356,195 :046
US West 43.625 10,800 471,150 .061
Bausch & Lomb 54.250 21,000 1,139,250 .147

. First Union ) 47.750 . T 28,800 1,375,200 ©.178
Walt Disney - 44.500 25,000 1,112,500 144
Delta Air Lines 52.875 33,200 1,755,450 227

N 187,725,425

Portfolio beta: ' -
.044(1.00) +.152(0.80) + .046(0.50) + .061(0.70)
+.147(1.10) +.178(1.10) +.144(1.40) +.227(1.20)
= 1.06.
S&P 500 September futures contract:
Price on March 31: 652.50
Multdiplier: $500
Price of one contract $500(652.50) = $326,250
Optimal number of futures contracts:

7.725,425

Ne=—-1.
e=-1 06( 326,250

) = -25.10.

Sell 25 contracts

17



Price Market
Stock (7/27) Value

Federal Mogul 21.625 $ 389,250
Martn Marietua 81.500 1,304,000
IBM ) 43.875 -307,125
US West 47.125 ~ 508,950
Bausch & Lomb 45.875 963,375 ,
First Union 48.135 1,386,000 -
Walt Disney 40.000 1,000,000 . -
Delta Air Lines 50.000 1,660,000

_57,5 18,700

Results: The values of the stocks on July 27 are shown below:
S&P 500 September futures contract:

Price on July 27: 647.70

Muldplier: 3500

Price of one contracu $500(647.70) = $323,850
Buy 25 contracts

Analysis: The market value of the stocks declined by $7,725,425 ~ $7,518,700 = $206,725, a
loss of 2.68 percent. ! .

The futures profit was

25(5326,250) (sale price of futures)
e — 25($323,850) (purchase price of futures)

$60,000 (profit on futures)

Thus, the overall loss on the stocks was effectively reduced to $206,725 ~ $60,000 = $146,725,
a loss of 1.90 percent.

MMoapdderypa AvriotaOmong Emkeipevng E€ayopdc:

H eEayopalovoa emiyeipnon oxedldlel va TPooOEPEL UioL TIUY Yo TNV HETOYN NG

eCayopalopevng. [pv yivel n amdktnon 1ov TAEOYNPIKOV TakéTov 1 e&ayopdlovca

ayopdlel otadlokd mokéto petoymv g e€ayopalopevne. Eotw o6t otig 17

Noepuppiov amopacicape va ayopdoovue 100.000 petoyéc g etoupiag Lotus pe

nuepounvia ayopdc 17 Aexepppiov. I['a va avtiotaduicovpe 1o evoeyduevo avEnong

g T g Lotus, ayopdlovpe oty mpobeospioxn tov deiktn S&P500. Av n tyun

mg e€ayopaldpevng onpepa givar $54 to B g eivar 1,35 ko éva copPoraio €xet

T 232.725, 161 Oa yperoctovpe 31 copPforata. Av n Tiun ¢ HETOYNS ovEPEL oTaL
$57 otig 17/12, xon o deiktng twv S&PS00 futures eivon otig 473,9 and 465,45,

gyovpe petwoet v ‘Cnuia’ katd 44%.

[NINAKAX 10.13
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TABLE 10.13 Anticipatory Hedge of a Takeover

Scenario: On July 15, a firm has decided to begin buying up shares of, Hefzx
Technology Corporation with the ultimate objective of obtaining controlling interest.
The acquisition will be made by purchasing lots of about 100,000 shares until
sufficient control is obtained. The first purchase of 100,000 shares will take place on
August 15. The stock is currently worth §26.50 and has a beta of 1.80.

Date - Spot Market : Futures Market
July 15 Current price of the stock is 26.50. September S&P 500 fumres is at
Current cost of shares: 630.25.
100,000($26.50) = $2,650,000, Price per contract: $315,125.
The beta is 1.80. ~ Approximate number of contracts:
2, 690 000
Np=-1.80 | ——2—
‘ ( 815,125 )
= —13 14. :

Smce it should bu)' futures, i ignore
the negative s:gn
: D .7 ..~ Buy15contracts © -
August 15 = The stock is purchascd atits . - Scpl:embcr S&P 500 futurcs isat

current price of 28. :5 . 663.60. .
Cost of shares: : ' Price per contmct 5331 800
100 00’0 (528 f5) 52,87:) 000. I

‘Seli 15 contracts v

%

-

An:dys:s When the 100,000 shares are purchased on August 15, thcy cost 59 875,000, an
additional $225,000.

The profit on the futures transaction is

15(8331,800) (sale price of futures)
~15($315,125) (purchase price of futures)

$250,125 (profit on futures)

Thus, the hedge el:mmated all of the additional cost and left a small gain. The shares end up
effectively cosung ($2,875,000 - $250,125) /100,000 = 26.25.
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