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Outline  of  sessions  (6-‐7)   1.   General  presenta@on   2.  Valua@on  techniques  
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(6-‐7)  Deriva@ves  



1  GENERAL  PRESENTATION  
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Deriva@ves   •  A  deriva@ve  security  is  a  ﬁnancial  asset  that   derives  its  value  from  another  asset.   •  A  derivate  is  also  known  as  a  ‘con@ngent   claim’,  because  its  value  is  con@ngent  on   characteris@cs  of  the  underlying  security.  



Use  of  Deriva@ves     Investors  use  deriva@ve  contracts  in  four   basic  strategies:          



 1.   Hedging.    2.   Specula@ng.    3.   Arbitrage.    4.   PorVolio  diversiﬁca@on.  



Forward  Contracts:  I   •  An  agreement  to  exchange  goods  for  cash  at  a   pre-‐speciﬁed  future  date.   •  The  seller  of  a  forward  contract  has  a  short   posi@on:  an  obliga@on  to  deliver  the  goods.     •  The  buyer  of  a  forward  has  a  long  posi@on:  an   obliga@on  to  buy  the  goods.  



Forward  Contracts:  II  



Exhibit 19.2 Payoff diagrams for a forward contact Source: From Introduction to Investments, 2nd edn, by Levy. © 1999. Reprinted with permission of South-Western, a division of Thomson Learning: www.thomsonrights.com. Fax 800 730-2215.



Swaps   •  An  agreement  between  two  counterpar@es  to  exchange   payments  based  on  the  value  of  one  asset  in  exchange  for   payments  based  on  the  value  of  another  asset.   •  Four  major  types  of  swaps:          



1.   2.   3.   4.  



Interest-‐rate  swaps.     Credit  swaps.   Currency  swaps.   Commodity  swaps.    



Interest-‐rate  Swap       Counterpar@es  exchange  interest  payments   that  depend  on  pre-‐speciﬁed  interest  rates:  



Exhibit 19.4 Plain vanilla interest-rate swap agreement



Credit  Swap     Designed  to  exchange  default  risk.  Two   categories  of  credit  swaps:          



1.   Default  swaps     Only  default  (=credit)  risk  is  exchanged.   2.   Total  return  swaps     A  combina@on  of  an  interest-‐rate  swap  and  a  default    



swap.  



 



Currency  and  Commodity  Swaps   •  Currency  swaps     Involves  the  exchange  of  diﬀerent   currencies,  at  pre-‐speciﬁed  points  in  @me.   •  Commodity  swaps     Involves  the  exchange  of  cash  based  on  the   value  of  a  speciﬁed  commodity,  at  pre-‐   speciﬁed  points  in  @me.  



Futures  Contracts       An  agreement  to  exchange  goods  (or  a  variable   amount  of  money)  for  an  agreed  amount  of   cash  at  some  future  date,  and  at  a   predetermined  price  or  rate.  



Futures  vs.  Forward  Contracts   •  Futures  contracts  are  traded  on  ﬁnancial  exchanges  and  have   standardized  condi@ons.  Forwards  are  OTC  contracts  and  do   not  have  standardized  condi@ons.   •  Futures  are  marked  to  market,  hence  their  cash-‐ﬂow  pa_ern   is  diﬀerent  from  forwards,  which  are  not  marked  to  market.     •  Because  of  this  marking  to  market,  futures  contracts  also  have   less  credit  risk  than  forwards.  



Op@ons   •  An  op@on  gives  its  holder  the  right  to  buy  or   sell  a  speciﬁed  amount  of  an  underlying  asset   at  a  pre-‐determined  price.   •  Two  basic  types  of  op@ons:         -‐   Call  op@ons  (right  to  buy).     -‐   Put  op@ons  (right  to  sell).  



Op@on  Deﬁni@ons:  I   •  Strike  Price  (also  Exercise  Price)     The  predetermined  price  at  which  the  holder   of  an  op@on  has  the  right  to  buy  or  sell  the   underlying  asset.   •  Expira@on  Date  (also  Maturity  Date)     The  date  on  which  an  op@on  expires,  or   ceases  to  exist  when  the  op@on  is  not   exercised.  



Op@on  Deﬁni@ons:  II   Intrinsic  Value   The  value  of  an  op@on  if  it  is  exercised   immediately,  unless  this  value  is  nega@ve,  in   which  case  the  intrinsic  value  is  zero:  



Payoﬀ  Diagrams     Payoﬀ  diagrams  at  expira@on  can  be   constructed  as  follows:     1.   Determine  the  intrinsic  value  of  the     op@on.     2.   Add  (or  subtract)  the  op@on  premium    that  has  been  received  (paid).  



Payoﬀ  Diagrams:  An  Example  



Exhibit 19.14 Payoff diagram for buying a put option (long put)



Investment  Strategies     Using  Deriva@ves:  I     Simple  strategy:  



Exhibit 19.19 Payoff diagram: buying a stock and a put option



Investment  Strategies     using  Deriva@ves:  II         More  complex  strategies:          



               



1.   Spreads.   2.   Straddles.   3.   Strangles.        



Financial  Engineering     New,  innova@ve  ﬁnancial  instruments  based  on  deriva@ves   principles  have  become  available  on  the  OTC  markets  since   the  1980s  and  1990s.     Examples:            



1.   2.   3.   4.   5.  



Exo@c  op@ons.   Op@ons  on  futures  and  swaps.   Credit  spread  op@ons.   CAT  bonds.   Weather  deriva@ves.  



(6-‐7)  Deriva@ves    
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22  



Deriva@ves  Valua@on     Deriva@ves  valua@on  relies  heavily  on  the     no-‐arbitrage  rule:     As  long  as  an  instrument  can  be  replicated  using   investments  with  known  prices,  then  arbitrage  will   ensure  that  the  price  of  the  instrument  will  be  equal   to  that  of  the  ‘synthe@c  replica’.    



Sta@c  and  Dynamic  Hedges     Two  ways  to  conduct  an  arbitrage  trade:     1.   Sta@c  Hedge         (Using  a  porVolio  that  remains  riskless     by   construc@on.)  



  2.   Dynamic  Hedge       (Using  a  porVolio  that  must  constantly     be   rebalanced  to  remain  riskless.)  



Futures:   The  Cost-‐of-‐Carry  Model:  I     The  futures  price  diﬀers  for  diﬀerent  underlying   assets  because  it  is  equal  to  the  spot  price  plus  the   net  beneﬁts  of  owning  the  spot  asset  (the  ‘costs’  of   carrying  the  asset).     Investors  ogen  calculate  this  ‘cost’  as  the   diﬀerence  between  the  current  spot  price  and  the   current  futures  price.  This  measure  is  also  known  as   the  ‘basis’.  



Futures:   The  Cost-‐of-‐Carry  Model:  II     The  basis  may  be  posi@ve  or  nega@ve:     •   If  the  basis  is  posi@ve,  the  market  is  said     to  be   normal.  This  situa@on  is  also  called    backwarda@on.     •   If  the  basis  is  nega@ve,  the  market  is  said  to     be   inverted.  This  situa@on  is  also  called     contango.  



Valuing  Stock  Index  Futures  



Exhibit 20.1 Determining the equilibrium price of stock index futures Source: From Introduction to Investments, 2nd edn, by Levy. © 1999. Reprinted with permission of South-Western, a division of Thomson Learning: www.thomsonrights.com. Fax 800 730-2215.



Valuing  Currency  Futures  



Exhibit 20.2 Determining the equilibrium price of foreign currency futures Source: From Introduction to Investments, 2nd edn, by Levy. © 1999. Reprinted with permission of South-Western, a division of Thomson Learning: www.thomsonrights.com. Fax 800 730-2215.



Valuing  Commodity  Futures  



Exhibit 20.3 Determining the equilibrium price of commodity futures Source: From Introduction to Investments, 2nd edn, by Levy. © 1999. Reprinted with permission of South-Western, a division of Thomson Learning: www.thomsonrights.com. Fax 800 730-2215.



Op@ons:   Op@on  Boundaries   •  The  value  of  op@ons  at  expira@on  must  lie   between  certain  boundaries:  the  op@on  value   boundaries.   •  These  bounds  are  NOT  inﬂuenced  by   assump@ons  regarding  the  distribu@on  of   returns.  



Op@ons:   Call  Op@on  Boundaries  



Exhibit 20.6 Call option boundaries Source: From Introduction to Investments, 2nd edn, by Levy. © 1999. Reprinted with permission of South-Western, a division of Thomson Learning: www.thomsonrights.com. Fax 800 730-2215.



Op@ons:   Put  Op@on  Boundaries  



Exhibit 20.8 Put option boundaries Source: From Introduction to Investments, 2nd edn, by Levy. © 1999. Reprinted with permission of South-Western, a division of Thomson Learning: www.thomsonrights.com. Fax 800 730-2215.



Put-‐Call  Parity     Put-‐call  parity  establishes  an  exact   rela@onship  among  the  current  stock  price,   the  call  price  and  the  put  price  at  any  given   moment.  It  can  be  wri_en  as:  



Quotes  on  the  NYSE-‐Euronext  



Same  for  a  diﬀerent  maturity  



Op@ons  Valua@on  Models:   Discrete  vs.  Con@nuous  Time       1.   The  Binominal  Model       Discrete  @me  approach:  op@on  prices  are  assumed  to     only  change  at  predetermined  moments.     2.   The  Black-‐Scholes  op@on-‐valua@on  model  (BS       model)       Con@nuous  @me  approach:  op@on  prices  are       assumed  to  change  all  the  @me  –  i.e.  con@nuously.    



Convergence  
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Op@on  Valua@on  Models:   The  Binominal  Model:  I    



 



 



Assump@ons:  



 



1.  



The  capital  market  is  characterized  by  perfect  compe@@on.  



 



2.  



Short  selling  is  allowed,  with  full  use  of  the  proceeds.  



 



3.  



Investors  prefer  more  wealth  to  less.    



 



4.  



Borrowing  and  lending  at  the  risk-‐free  rate  is  permi_ed.    



 



5.  



Future  stock  prices  will  have  one  of  two  possible  values.  



 



 



Op@on  Valua@on  Models:   The  Binominal  Model:  II                  



  The  binominal  model  is  developed  in  ﬁve  steps:     Step  1:  Determine  the  stock  price  distribu@on.   Step  2:  Determine  the  op@on  price  distribu@on.   Step  3:  Create  a  hedged  porVolio.   Step  4:  Solve  for  the  hedge  ra@o.   Step  5:  Solve  for  the  call  price  using  net  present       value.  



Op@on  Valua@on  Models:   The  Binominal  Model:  III         The  binominal  model   can  be  extended  to  an   inﬁnite  number  of   periods.  This  results  in   a  so-‐called  binominal   tree:          



 Myron  Scholes  and  Fisher  Black  



Op@on  Valua@on  Models:   The  BS  Model:  I    



 



 



Assump@ons:  



 



1.   The  capital  market  is  characterized  by  perfect  compe@@on.    



 



2.   Short  selling  is  allowed,  with  full  use  of  the  proceeds.  



 



3.   Investors  prefer  more  wealth  to  less.    



 



4.   Borrowing  and  lending  occur  at  the  risk-‐free  rate.  



 



5.   Price  movements  are  such  that  past  price  movements  cannot  be  used  



to    forecast  future  price  changes.  



 



Op@on  Valua@on  Models:   The  BS  Model:  II     The  BS  model  formula  for  a  call  op@ons  is:       where  



Op@on  Valua@on  Models:   The  BS  Model:  III         The  formula  for  put  op@ons  can  be  found  using  



the  BS  model  for  call  op@ons  and  put-‐call  parity:  



How  to  use  the  tables  N(x)  ?   x



.00



.01



.02



.03



1.0



.8413



.8438



.8461



.8485



1.1



.8643



.8665



.8686



.8708



1.2



.8849



.8869



.8888



.8907



1.3



.9032



.9049



.9066



.9082



Examples:   N(1.02)  =  0.8461                    N(-‐1.02)  =  1  -‐  0.8461  =  0.1539   N(1.31)  =  0.9049                    N(-‐1.31)  =  1  –  0.9049  =  0.0951  



Example •  •  •  •  • 



S  :  100$   X  :  95$   σ  :  20%   r  :  10%   T  :  3  months  



•  Calcula@on  of  «  c  »  and  «  p  »  using  BS  formula  



Solution   0.202  ln(100 /95) +  0.10 +   0.25  2     d = = 0.8129 1 0.20 0.25 d = 0.8129  0.20 0.25 = 0.7129 2 N(d1)  =  N(0.81)  =  0.7910    N(d2)  =  N(0.71)  =  0.7611   N(-‐d1)  =  N(-‐0.81)  =  0.2090    N(-‐d2)  =  N(-‐0.71)  =  0.2389   c  =  100  x  0.7910  –  95  e-‐.10x.25  x  0.7611  =  8.581   p  =  95  e-‐.10x.25  x  0.2389  -‐  100  x  0.2090  =  1.235  



DIY   •  •  •  •  •  • 



T  =  6  months   S0=42$   K=40$   Rf=10%   σ=20%   Ques@ons  :   –  c,     –  p,     –  call  -‐  put  parity  ?  



Op@on  Valua@on  Models:   The  BS  Model:  IV  



Exhibit 20.11 Reaction of option price to increases in input parameters



Op@on  Valua@on  Models:   The  BS  Model:  V     Empirical  issues:     1.   The  log-‐normal  return  distribu@on  that  is    assumed  in  the  BS  model  is  ogen  violated.       2.   The  fact  that  the  BS  model  does  NOT  allow    for  jumps  in  the  underlying  stock  prices.     3.   The  issue  of  non-‐constant  vola@lity  of  an    op@on  during  its  life@me.  
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