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, FRA 
.

, 
. , -

,  ( -
),  ( ) 

 ( ).
-39 § 126 " , 

, -
... "2.

 (
)  ( , 

), -
.

, 
-

, , -
, .

 ( )  ( ) -
, , .

,  (
).

, 
 ( )  ( ). -

 ( ), -



finbay.ru

, -
.

 ( ) -
,  ( -

) , .
 ( ) 

 ( , ) 
)  ( ), .

, -
-

.  ( ) -
. . 2).

. , 
-

, , , 
, , .

, ,
 ( , ), -

 ( ).
, 

, , , ,
 ( ) . -

, ,  ( -
), , , -

 ( ) 
;  (

) , -
.

,
: .

,  ( ), 
 ( ) -

.  ( ) 
.

-
, , .

 ( ) -
.  ( -

) -
 ( , , ).

:

1 = ± B  ·100;A

1 = ±  ·100;
A

 = 100± 2

100± 1
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– , 
;

–  (+)  (–) , -
;

–  (+)  (–) -
, ;

1 2 – -
, %;

 – , .
:  ( ),

;  (
), ; . -

–  – ; ; ,
, .

,  = ± 1 -
; < 1,  = 0 <0, 

, ;  > 1,
,  ( ) , 

 ( ) .
-

, -

, .

. -
, 

. 
, , . -

, 
.

1 .: . . – . 333.
1  " " (Stackhedge)  "

" (Strip hedge).
2 .: Boynton Andrew and other. Taxation and Accounting for Financial Instruments.JER Publish-
ing. – London, 1995. – P. 8 – 10.
1 . – . 210.
1 ., : . – M.: , 1993. – . 72 – 76.
1 -39. – . 1054 – 1055.
2 . – . 1055.

4.2. 

, ,
.

 " " [ . arbitrium –  ( ) . arbi-
trage – ] . 

.
 " ", 

"Larousse du XXe Siecle" (1928), : " ,
, 

".  " " 
, , . 

 " ", .



finbay.ru

: -
, -

. 
.

 P. . 
 "  – 

), , , -
-

1. : , , , , , -
, . 

 " "; 
 ( ) ,  (" -

").

) . 
, 

, -
 ( , -

). P. : " , 
, "1.

 – , -
, . 

 ( ) .

 ( ) -
,  ( ).

. 4.2.

. 4.2. :

1 2, 3, 4 – 
 1, 2, 3, 4 

 = 3 – 1, 3 – 2, 3 – 4, 1 – 2, 1 – 1 – 4,
2 – 4 ( ).

, , 
, ,  ( )

. ( -
.)

, , -
, . . , ,

 ( ).
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, , 
 ( , , 

).
-

 ( , .).
-

.  ( ) " 35% ( ) -
".
:  "./4"  1,5 ".  "^4"

300 " 250 . 
 ( ) :

 = 1,5
 ( ) 

 = 1,5  : ,
–  " " 

";
– ,  " "  " ".

:

 = 1,5·250 .· =375

300 . 300
  . ·  = 1,25 .

", ".
:

)  "A"  3 ., " – 1 ,5 ., 
3
1,5

  = 2,  1,25. , " , 
;

) "  4 ., " – 3,5 . 
4
3,5

  = 1,14. ,  " ", 
.

-
 (

).
:  ( ) 

, -
 ( ).

 ( ), -
,

, 
, , , -

 –  ( ).
. -

-
.

 ( )  ( ) 
. -

, 
.  – -
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 (
).

, , 
, . 

,  (" -
" ).

-
, .

, 
 ( , , 

.) -
.

 ( -
 ( ) ) , , 

. 
 –  (TAX-Arbitrage), 

. -
, -

. -
, .

 ( )  ( ) 
.

, , -
, , 

,  (
) .

1  P, : . . – M.: , 1995. – . 19.
1  P. . – . 19.

4.3. 

-
 ( )

. ,
 ( ) .

, , , -
, .

 " " , , -
.

 – , -
.

, "investors or speculators" -
 " " ( ),  – -

, " "1. -
 "trader" ( , ), 

 " ".
, 

 ( )
 (  – ). ,

, , -
.

. , -
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, , -
. . 4.3.

. 4.3.1 :
1 –  t2; 2 –  t2; t1 – -

; t2 – 
 = 2 – 1  – spread). 

.
 ( -

)1.
-

:
 –  ( , ), -

;  ( )2

 –  ( , ),
;  ( -

)1;
 ( -

);
 ( ) 

;
 ( )  ( ) 

).
, , -

, :
 ( ) , ) -

,  [  " -
", " " – " " (forwardation, contango – normal market)]. -

,  ( ) -
,  ( )  ( ) ,

. -
 ( )  ( , );

 ( ) ,  ( ) -
,  [  " -

" –  (backwardation – inverted market)]. -

. , .
 ( ) -

 ( , ).
 – , -

, . , -
.
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.
-

.
, , -

.
-

: 1) ,  ( -
, ); 2) ; 3)  ( -

) .
, 

) . -
,  ( ) 

. 
. , 

, .
, -

, , – . , -
 ( ), 

. , 
-

.  " " (Corner –
). : -

 1929 – 1932 .  90%,  1974 . –  50%,  1982 . –  45%,  1987
. –  25%,  1997 . –  7 – 12%. 

. -
1.  2001 . ,  " "

 1997 .

 (gearing, leverage). -
 ( , , , , -

)  ( ) -
. , 

) ,  ( ) -
 ( )  (

, ) .
, , -

, 
.

 ( )  ( ,
.).

, , 5  1994 . 
 – VDAX (DAX Volatilitatsindex), , -

 DAX (Deutschen Aktienindex).
. -

,  ( )
, . -

. 
, 

. -
.
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, 
, 1.

, -
, . : -

. -
, . -

.
, 

.  ( ) -
.

, , .
 " ". 

,  ( , -
, , , ).

-
, 

.

1 .: . . – M.: , 1993. – . 15 – 16.
1 .: . : . . – M.: , 1995.
2 , .
1 , .
1 .: . Fin de siecle // . – 1999. –  9. – . 29.
1 . -

 – -
.
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-

? ?...
, .

. . .

-
 ( , ) .

-
,  ( ) 

,  ( -
) , 

.
 ( ,

 – ).
,  " "

, -
 ( ) , 

.
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 ( , ) 
 ( -

, , ).
-

, . -
 ( , ),  ( , -

, , ) -
, .

, 
, , .

, , -
1.

1 .:  T. ., . : . . – M.:
. , 1999; .,  T. :

. . – M.: , 1998; ., . : . 
. – M.: , 1996;  E. . – M.: ,

1994;  H. . . – M.: , 1971; -
 M., . : . . – M.: ,

1966;  P. . : . . – M.: -
, 1958.

5.1. , , -

, 
,  ( ) – ; -

 – ; -
 ( ).

, -
. , 

.  (1; –1) 
, .

-
. "  " " , -

, 1, 
.

,
 ( ) 

. -
.

:
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– ;
x –  ( );

–  ( ) ;
n – ;

x – ; y – -
.

, 
.

.  " " 
 ( )  ( ),

 ( )
 ( ) , .

:

d –  ( );
n – .

, 
.

. -
. -

-
, 

; 
; " " -

.

K =
C – H

C + H
(5.3)
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 – 
;

H – 
.

(H = 0),  1 ( -
);  (  = 0),  –1

).
, , , -

, -
.

,  ( -
). , , 

dx, dy – ;
Bx, By – .

 – , .
 (5.1) , -

, Ax ,
:

dx =
x – Ax

ix

dy =
y – Ay

iy

ix iy – x .
Bx , -

:

fx fy – .
, . -

, 
 ( , ):

, b, , d –  ( ), -
:

a b



finbay.ru

c d
 (

, ) , ,
. x

1,  – 0; – 0,  – 1.
.

.

Q =
ad – bc

ad + bc
(5.6)

 1 , d b -
 0.  1 , 

 0. 
.

-
. , , , 

. , -
.

,
-

. , 

.

1 . . – . 93.

5.2. 

, . -

, . 
, , -

 (
, -



finbay.ru

, 
).

 H. . :
, 

... -
... ,

, 
, "1.

, ,
 – .  ( -

) , 
. ,

, , -
.

.
, -

:
1=  + b ,

1 – , . . ;
b – , b  " ";

x – .
 – 

(Y – , X – ) , . . -
 – -

 ( )  (
).

 ( , -
 1)  (  " "

 – ). -
, -

.
, -

:

by/x = ryx

y

x

(5.7)

by/x – ;
r – ;

y x – .
, 

, 
. 

, 
), . . -

.
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-
.  (5.7) r

 (5.1):

-
.  ( ) 

,  ( ) -
 ( , .).

-
.

, -
:

2
y1 – ,  ( 1);

2
y – , .

,  ( ) 
) , 

.
.

:

 (5.9)  (5.10) :
2

y = 2
y1 + 2

(y–y1) (5.11)

2
y – ;

2
y1 – 1;

2
(y–y1) – .

95

2
y – ;

2
y – , .
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 – x , 
.

 ( ) -
.

, 
,

. . , , 
, . , 

.

1  H. . . – . 110, 112.

5.3. 

-
, , 

, -
.

-
 ( )  ( ) -

, 
). -

, -
-

. 
) 

Ry·xz – x,z;
ryx, ryz, rxz – , x, z.

, 
. R-

(R2, ).
 (

) -
. -

 ( ). -
.

, 
, 

, . 
.
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.  ( )
,

 (
).

. -
, , -

 ( , ).
, 

, . -
-

 ( ), . -
. -

, , 
.

5.4. 

-
, -

.  " -
, ... , -

, -
, , , 

, . ... 
,

"1.

, -
. -

: -
 ( ) 

. , 
. -

. -
 ( ) :

. 2.
 – . 

, , -
 ( -

, , ).

 ( ) . 
-

. : -
, , -

,  ( ) .
, . 

, -
. , -

. 
, .
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 –  (
). 

, , -
, .

. . 
-

 ( ) . -
, -

, -
, 

. 
, .

, ,
 ( , . , P. -

), , -
. -

.

1 . . – . 144.
2 .: .

. – M.: , 1973.

5.5. 

, -
,

.
, 

, 
.

, -
. , -

-
. : "

, , -
... -

, -
... , -

"1. 
, -

.
 – " "

2.
Yt = Yt–1 t, (5.14)

– ;
Yt–1 – ;

t – .
 – -

:  1>  >0,  ( );  = 1, -
;

.
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, -
, 

, -
.

, , 
-

 (  ARCH – Autoreg-ressive
Conditional Heteroscedasticity).

 ( ), -
 (Mean-reverting-Prinzip).

ARCH  1982 . (  – Engle).  ARCH  1986 .
 – Bollerslev)  GARCH (  ARCH). B 1991 . 

 "ex- " GARCH,  EGARCH.
: Heteroscedasticity , 

, ,  (
) . , 

 ( , ) 
.

 EGARCH  ( -
), -

.  EGARCH , -
 ( ) -

 ( ) .
.

1 ., . . – . 322.
2 Dickey D.A., Fuller W.A. Distribution of Estimators for Autocorrelated Time Serieswith a Unit
Room // Jornal of American Statistical Association. – 1979. – 74. – P. 427 – 431.

5.6.  ( )

 ( ) 
1, -

, .
-

 ( . 5.1).

. 5.1. 
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. 
 ( ).

, -
.

, ):
-

 ( ) ;
;

;
;

;
-

.
 ( ) -

 – – 
 ( ) ; 

 (
).

; -
-

 0  1, -
 ( ), 

 ( ).
– , -

 ( ) , -
.

, -
. -

. -
.

-
 ( -

).
 – -

, -
 ( ).  ( ) -

, , 
. 

) 
), .

 ( ) 
 ( ) . 

, 
, -
 ( ). 

, -
, 

 ( ), .

 ( , 
, -

).
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 ( ) 
-

, 
, -

,  ( , ).
: -

 ( ).
 ( )

.  – .

.  (F. Macaulay). B , :

dur –  ( );
n – ;
t – ,  (  – 

, , .);
Ct – t;
r –  ( );
P –  ( ).

,  (5.15)  ( -
) –  ( t\ tn),

,  ( -

). -
 ( , , , -

). ,  ( ) 
, -

.  ( ) -
 ( ) .

:
, ;

;
, -

;
 ( )·  (

);
, , 

 ( , , , , .; , 
.)  (

), , -
. .

-
,  1.

1 ( . 5.1).
 4 ;  6 – 

. 
 2,7834 .
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.
 ( ) -

:

,  (
);

-
; 

 –  – 
;  " ".

 5 . 1
 8% ( ),

 (r) 8,11%
-

 (
),

, %
Ct

-

1

(1+r)t

-
)

 %

Ct

(1+r)t

.2 · .3)

-

-

Ct

(1+r)t

  / P

,
 ( . 1 · .

5)

1 2 3 4 5 6
1 8 0,925 7,399 0,0742 0,0742
2 8 0,8556 6,845 0,0686 0,1372
3 108 0,7914 85,47 0,8572 2,572

 - - 99,714 1,0000 2,7834
-

,  (  %):

Y – ,  %;
f – .

, , 
, :

: 
 ( )  1%,  2,57%

). 
.

1

.
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, 
.

1 .: ., . : . . –
M.: , 1996. – . 19.

5.7. .

,
. -

, -
1. -

2:

W – , ;
, , 2 – , , -

t – ;
 – , -

,  0, ,  1;
– , ,

dx = dt +  dt;

dt.

1 " , -
, 

t ...". - -
. - . 238, 240.

2 Ito K. On Stochastic Differential Equations // Memoirs. American Mathematical Society. - 1951. -
 4. P. 1-51. , , , 

, , .

5.8. -

,
, , -

3.
 (  5.1–5.6) 

.
 – -

, 1,  ( -
) . 

-
.
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e =
cov(C,F)

2
C

2
F

(5.18)

–  ( );
cov (C, F) – ;

2
C – ;

2
F – .

-
 –  ( , -

).
 1979 . .  (L. Edirington) -

:
 =

cov (C;F)

2
f

(5.19)

 (5.18–5.19) .

. , , ,
, . , -

, -
, , -

.
-

 ( ) . 
 ( -

).
, . 5.1, 1.

 5 . 2

-
 (

), , % -
 8,11%

, %

8,11%

-
 8,12%

, %

-

8,12%
1 8 0,925 7,399 0,9249 7,3992
2 8 0,8556 6,845 0,8554 6,8432
3 108 0,7914 95,47 0,7912 85,4496

 – – 99,714 – 99,692
,  (8,12–8,11) 

 0,0220 (99,714–99,692), -
.
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, -
 ( ):

 = RVBP )

RVBP )

.  (D. Fitzgerald)  1983 . 
:

 =
(1 + rc)(Ps)(Ds)

(1+rs)(Pc)(Dc)
(5.20)

 r –  ( ) ;
Ps – ;
Ds – ;
rs –  ( ) ;
Pc – ;
Dc – .

. -
; , .

 ( ) , 
, -

, :
m =
S(u–d)

Cu-Cd

(5.21)

–  ( );
S –  ( );

d –  ( )  ( -
) ;
– (S · ) (S · d);

Cd – (S · d).
 " " , 

V(R) = xi i + xj j + 2xixj i j ij, (5.22)

V(R) –  ( ) ;
xi –  ( );
xj – j-  ( );

i –  i  ( );
j – j  ( );
ij – i j .
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-
: ,

 – V(R),
 ( ).

 " " 
, 

. . 
(L. Telser) (1955 .), .  (L. Johnson) (1960 .), .  (D. Stein) (1961 .), -

 X.  (X. Markowitz) (1953 .).

 ( -
), 1.

 ( ) 
, -

 ( -
).

-

, 
.

3 ,  ( -
, ), , -
, .

1

.
1 .: ., . . – . 21 ( -

PVBP – Present value of a basis point).
1 ,  P. .  – : . . – M.: -

, 1997; . : . . – M.: , 1996; -
. : 

, , : . . – M.: , 1999.
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. 

,
.

: " ".
. . .

-
: 1) , " " , -

, , 
, ; 2) -

, , , 
; 3) , -

; 4) -
, , -

-
, .
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-
 (16  1999 .).

 " " 
 "

, "1. -
 " " .

, , -
, , , 

, , , -
 ( ),  ( -
).

.
.  " ", -

: " ... -
, , -

, -
, -

... 
. ,  " -

" , "1.
,  ( ) 

. . : "  XVIII -
, ... "2.

,  " " , , -

.
 " "  ( -

): " , , , -
..."3.

 ( -
), .

 " "  " "  " ", -
. .

 ( .  1, . 1.4) ,
, , -

, . -
-

. , 
:

, -
, 

, ,
;

, , -
, , -

:

, , 
;
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, , 
, , 

, ;
, ,

,
;

 ( ) 
, 

.
, -

,  (
).
 ( . maxima – , ) 

, 
-

 ( ), .
 ( ) , -

, , , -
. , , -

. , , -
,  ( ).

:
;

 ( ) ;
, ;

 (
), . .

 – ,
.

1 , : . . 9. – M.: -
, 1999. – . 93.

1 . Homo Ludens. B . – . 24; 152; 225–226.
2 . Homo Ludens. B . – . 216.
3 . – M: , 1973. – . 57.
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 – , -
, -

, .
 ( , , , ). -

, ,
. , , 

, -
.

7.1.1. 

. -
: "  – 

; , "1. : "  –
.  " " -
... 

...
"1. 

.
, . -

 – , ;  – 
, , -

. .
, -

, , , –  ( -
, )  ( , , ) 

.
;

, . -
.

. -
. 

, -
. 

 (
).

.
 – .

:  – ;
 (  – Call  – Put); 

 – ;  –
.

: -
.  – ,

. -
-

. , 

.

; 
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;  ( -
)  ( -

).
, ,

: , -
,  (

).
-

 ( ) .
, 

 ( ). -
, , 

. -
,  – , , 

. 
.

.  ( ) , -
.  –  ( , -

),  – .
,

 (  3, 6  9 .), ,

. 
.

 (Call) –  ( ) -
 ( , .) 

. 
 (Put) – 

.
 " " (Call)  " " (Put) 

. -
 (Option-to-Double). 

 ( , , Security), , – Put-to-more
Option,  – Call-of-
more Option.

 – , -
-

1.
,

 (interest rate option)2. 
-

 (  2/3).

, -
 ( ) . -

.
 ( . 

 8)3:
-

 (Traditional Style Premium Posting), -
;

 ( )  ( )
 (Futures Style Premium Posting), .
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 (Contingent option). 
,  ( -

). .
: -

; 
, , – -

. -
.

 ( ) 
,  ( .

 8).

1 . – . 338.
1 . – . 549.
1 .: . . – M., 1997.
2  " " (interest rateguarantee – IRG).
3  1 .

7.1.2. 

-
 ( ) .

(Traditional options) , 
.

-
 ( ) ,

 ( ) -
. .

 " " : 1) 
, , 

; 2) , -
, 

. -
,  ( ).

-
,  –  ( ). 

-
.  (

), .
, 

Traditional Style Premium,  ( . 7.1, 7.2)1:
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. 7.1.  ( )  Call-

. 7.2.  ( )  Put-

 ( ) . : 
-

.  – -
. -

.
(Traded Options) -

, 
 (  – , -

).

1 .: ., . . – . 133–134.

7.1.3. 

, 
). -

 ( , , ) 
 (  2).
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, , , 
 ( -

)  ( -
) , -

 ( , )  ( ). 

.
:  (Long-

Call);  (Short-Call);  (Long-Put);  (Short-Put).
,  Futures Style Pre-

mium, , . 7.1  7.2, 
 ( -

).
 (Exotic-Options) 

, ) ,  "
" (Plain-Vanila-Options). 

, .

 ( ) .
.

 90- . XX ., 
.

, -
, -

.  – 
, -

. 
.

. 
2 : , ; 

 ( ) ; , .
1.

, , Pay-later, , ,
Delay)  ( . . 7.1, 7.2), -

.
 – , . -

,
 8.

1 .: Rodt, Mark I Schdfer, Klaus. Exotische Optionen. Systematik und Marktuberblick, 1996.

7.1.4. 

:
, ;

, -
;

 ( ) ;
, ;

;
;
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;
 ( ) , 

.
 (8) , 

 (  5  6), -
. -

.
, 

 ( .  3).

7.1.5. 

 (die Optipnscheinen,
., Warrant).

,  " , 
"1. -

2.
 ( )

, , , -
 ( ) . 

-
. -

: 1)  ( ) 
-

 (Issue Linked Warrant); 2) , 
 (Naked War-

rant); 3) , ; 
 (Covered Warrant).

-
, 

. -
, 

. -
, :

, ;
 –  (

).
 (Equity Warrant) 

(Debt Warrant). .
 ( )  ( -

) , 
 –  ( , ). -

, , .
 – . 

 (
). , , -

,  ( -
). , 

 " ".

1 . – M.: ,1992. – . 174.
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2 .:  " , 

, " (  1,  2) 
9  1997 .  1.

7.2. 

 – , -
, -

, , -
, . 

.
 – ; 

 150 ) . 
 1972 . ( .  1).

-
 ( ) -

, -
.

, -
: -

 (
) .

7.2.1. 

:  (Long) 
(Short). ,  – 

. , -
 – . 

, .
– -

, 
. : -

 ( ); , . .
 ( )

. 
 ( -

), 
.

– :
1)  ( ) ; 2) -

 ( ) ; 3)  ( . 1  2) -
; 4)  ( ) -

.
 ( ) , -

. 
 (

).  ( -
),  ( ) 

.
:
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, 
.  8) . -

 (Leverage-Effect);
, . -

, , 
, . 

, , 
.

-
 ( 1)  ( )  ( ) , 

 ( , ). , -
 ( ) 

, -
 – . -

, 
.

 (Closing Transactions) -
.

 ( ) . 
, -

, , 
,  ( .  8). 

, , -
.

 ( .
 2).  – . -

, 
.

1 Offset ( . – , , ). .: 
. – . 485–486.

7.2.2. 

:
, , , -

, . . -
;

.  – , , . -
;

.
.

 ( )  ( -
) . 7.3.
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. 7.3.  ( )  ( ) ; F –
; S(T) – 

7.2.3. 

 – -
, ,  ( .

7.2).

 7 . 2
 ( ) 

 – -
; -

- ,

 ( )

-
 ( -

)

-
-

 ( )
- 2–5% 100%

)

: 1) 
 (Marking-to-Market); 2) 

-
.

, , -
.

7.3. 
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 – , -
, -

, , , , ,
, , -

.

, 
. .  – 

; .
 80- . XX .  1981 . 

. , -
.

-
 70- . XX . -

. -
,  ( ) ,

, .

-
. , -

, -
. 

. , , , -
-

 ( ) .
:

, ;
 ( ) , -

, . . ;
 ( ) , -

 ( -
);

,  ( -
).

, , .

7.3.1. 

 – 
). -

.
-

. 
, . -

-
 (over the Counter-OTC). 

. , 
. 

.
, 

 ( ) , -
. 
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 ( ) ,
. -

, -
 ( ).

 ( )  ( -
). 

. -
 ( ) -

 ( , ).
. , -

, , .
, , 

) – .
, 

 (ISDA).  ISDA : -
.

-
.

7.3.2. 

 ( .  2). 

,  (
) 

 (  " ", . ). 
 – -

 (Fixed/Floating)1.
, 

. 
, :  ( -

);  (Public Securities) -
 ( );  (LIBOR) 

 ( ) ; 
 ( )  (

);  ( ); 
 ( ) . -

, - 
.

,  – 
.  (  – Floating/ Float-

ing) –  ( -
)  30 . , ,

.
: -

 ( ) 
.

 ( ): 
 –  (Amortising-swap); -

 –  (Accreting-  Step-up-swap).
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 – " " , -
 – .

,  (
) . ,

, ; -
, , – .

, 
. . -

.
:

 – ;
 – ;
 – ;

 – ;
 – .

: . -
.

 – -
 – . -

 ( ): , -
 ( , ), -

, -
, ; , -

, 
,  – -

 ( ).  ( ) , -
.

1  Plain-Vanilla-swap.

7.3.3. 

 ( )  ( )
, -

, . -
 ( )  ( ) .

, 
.

.
(Roller coaster-swap). B -

. 
,

.
(Basis-swap). . , -

 – , ,
 (Floating/Floating). , -

, .
(Callable swap). , -

 – , 
). .

, , -
.
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(Diff-swap). 
. 

. , 
. 

-
.

. .
, (Forward Start-swap). 

,  (
, ).

(Mismatch-swap). B 
. " " -

.
(Zero-Coupon-swap). 

 ( ) 
, -

.
,

.
(Asset Swaps,  Asset Swaps Package). -

,  – . , -
.

-

.

7.3.4. 

. -
, , – ,

.  (Gross-Currency Swaps,
. Wahrungsswaps) – , . -

, , 
.

(Principal) -
 (National Amount) , 

. :
, , 

, , , -
.

. 
 ( ).

, ), . -
. , ,

.
, 

,  ( ) 
. 

.
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,  (Foreign exchange
swap), -

, 
. , 

, . -
, .

 – . 
, -

, , 
 ( ) 

. , 
, 

, . . 
. 

, .
-

 (Principal only swap). -
. -

. -
.

-
. ,  (Circus swap) – -

, 
;  – -

,  – .
, 

) – , 
.

7.3.5. 

. , -
.  ( ) 

 ( ). -
: 

, -
, .

(Equity swaps) – , (Equity
index swap), (Index swaps), 

, 
, -

 ( ) .
(Commodity swaps) , : -

 ( ), 
.

 ( -
) , -

;  (
), , -

. 
 ( )  (
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). , , ; -
.

(Country-to-country swaps) -
 ( ) 

 (Security).
, 

, -
,  – , . -

 – .

7.3.6. 

, 
1.

,  ( ) -
 ( )  ( ). 

,  ( . 
1) .

, , 
. ,

(Credit default swaps, Credit default
basket trade swaps).  (

). , , 
, -

. 
, , .

(Total return swaps) -
. 

 ( ), , 
-

. -
.

, -
.

1 .: , . -
: -

. – M., 2002.

7.4. , 
,

 Floor. . -
, . : 

),  (Floor)  Caption, Floortion, Floption.
 (Cap – ) , 

 ( ). -
 – , 

. 
 (3–5 ).

 ( ) –  ( all)-
. ,  ( ) -

, . -
-
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. , -
 ( ). -

. .  – 
.

 (Floor – ) -
.

 (Floor) –  ( )- -
.

. 
(Floor) , -

-
.  –  Floor.

; Floor –  – . -
 ( )  ( ) , , -

.
, -

.
(Swaption),  ( ), – ,

. 
 ( ) -

. , 
, -

, , .
, 

). 
.

, , , -
.

7.5. 

 (Future Rate Agreement  Forward Rate Agreement, FRA) 
.

, , -
 1984 . . -

, ,  FRA. -
1.  FRA 

,  ( , ) 
.  FRA 

. 
.  FRA -

. -
-

.  FRA , .
 – , 

.
 FRA , 

 ( )  ( ), 
,  ( ).  FRA, ,

, -
 FRA , , ,
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. , 
 FRA  –  FRA.  FRA -

-
, , .

1

.

7.6.  ( ) 

, -
, 

.

7.6.1. 

(Act-of-Cod Bonds) (  " -
"1) – , . -
, , -

 (
.).  ( ,  –

Chicago Board of Trade), .
, , -

-
, , , -

 ( , -
), . -

:  (Liquidity Puts),  (Coupon-at-Risk-Bonds),
 (Principal-at-Risk-Bonds).

(Liquidity Puts) -
.  –  – -

 ( ) -
. , -

 ( ) -
. -

. -
 (

) .
,  1990 .  50

. , 

 7 ,  100 -
. . -

, -
.

(Coupon-at-Risk-Bonds) -
, 

 ( ) -
 ( ).

(Principal-at-Risk-Bonds) -
, , -

.
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,  1996 .  50,0 . " .
, ,

 1996 .,  10,0 . 
1996 .,  18 . -

 1996 .
,  " " 

.

1 .: . : 
. – M., 1999. – . 15.

7.6.2. 

-
 (

: , ). .
-

. , 
, , -

 – SEC1. 
 20- . XX . ( ), -

 50- . , . 
1998 .  2034  (ADR),

 ADR  625 .2
, -

, 3.

1  – , 
.

2 Bank of New York. Press Releases-Depositary Receipts, 1998.
3  Security. -

 ( ). . -

, 
. -

 13  2001 .  3 ( . – 2001. – 28 .).

 8
 ( ) 

?" : "
, , 

".

 ( ), 
. 
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-
.

8.1. 

, , . -
-

. ,  ( -
),  ( ). 

, -
 " " . , -

, -
. -

.
, .

– 
 ( ) 

, -
 ( ). :

; -
 ( ), 

 ( ); -
.

– , 
, . -

, -
.

– -
 – , , , – 

. 
, , -

, .
– -

. 
:  ( ),  ( -

),  (  FRA, , .).
– 

. -
.

 ( ) -
 ( -

, ).
-
;

,  ( -
); , ,

, -
.

, -
 ARCH, GARCH, EGARCH.

8.2. , 

8.2.1. 



finbay.ru

-
.  – 

,  ( , ) -
. -

-
 ( ) . , -

,  ( )
 ( ).

,  ( -
) .

-
,  1.

8.2.2. 

, , -
1.

 ( -
) :

C(T) = max[0, S(T) – E)], P(T) = [0, E – S(T)], (8.1)

C(T), P(T)  (Call)  (Put) 
T,
S(T) – T;
E – .

 ( )  ( ) 
(Time Value, Extrinsic Value) – -

. . 
-

, 
. -

, 
, , .
,  (Call)  (Put) -

 – Put-Call-paritat ( .) (  3).
 ( -

)  (pricing by duplication)2, 
1973 . . , M. , P. . ,

 ( . 8.1), , , 
:  ( )  (

, , -
), , -
.

 ( -
)  ( )

.  ( -
, ) :  (Call)  (Put); -

. . 8.1, 8.2 -
 ( ) , .

 8 . 1
 (Call) 
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 (Call) -

1 -
, 

S  S
(8.2)

2 0  =  0
(8.3)

3 S – Er
 –T S – Er

 –T

(8.4)

;
S – Er

(8.5)

, -

4 

-
, 

 ( -
)

S–Er
 –T S–E S–Er

 –T S–E
(8.6)

5  4 
-

)

C= S–Er
 –T+ , >0 C= S–Er

 –T+ , >0
(8.7)

:  –  (Call); S – ; E – -
; rT – (r – , T

– );  – .

 8 . 2
 Put

 (Put) 

1 E  –T –S E  –T –S
(8.8)

2  1 
-

C= S–Er
 –T+ , >0 C= S–Er

 –T+ , >0
(8.9)
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)
3 , -

-

– E–S
(8.10)

-
 8.14

: P –  (Put).
. 8.1  8.2 , , -

. , 
. ,  ( 0, P 0)

. , , -
, .

) . -
1 2 . 1  E2,
:

 (Call)
(E2 – E1)r–T  C(E1) – C(E2); (8.11)

 (Call)
E2 – E1  C(E1) – C(E2); (8.12)

 (Put)
(E2 – E1)r–T  P(E1) – P(E2); (8.13)

 (Put)
E2 – E1  P(E1) – P(E2); (8.14)

. -
 ( -

 3 , -
, ).

 ( ) -
 (Call, Put), .  ( ) 

 ( ) ,
. -

 ( . . 8.1, 8.2)  ( -
)1.

 8.7:
C = S - Er – T + ,

(+E, –E)
, 

C = (S – E) + (E – Er – T) + 

C – (S – E) = (E – Er – T) + . (8.15)
 ( ) 

(Call) , ;  – -
E (E > 0) T > 0; . 8.1,  8.15 –

 0.  0.

(Call)  ( ) 
(E – Er

–T) +  0, , .
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 ( )  (8.15) 
, 

, S–E . -
 (8.5), (8.6)).  (Call), 

.
 (Call) 

,
.
 (Put) 

,  (Call).
 (8.9):

P = Er –T – S + ,
(+E, –E) , 

P = (E – S) + (Er–T – E) + 

P – (E – S) = (Er–T – E) + . (8.16)
 (Put) ,

;  ( ) 
E  < 0) T > 0, ,

 (Call). (Er–T –E) < 0, P–(E–S) -
, ; ,

, , , , 
.

-
 (Put), , , 

 0.
,  ( -

)  ( , )  (Call)
 (Put), .

, , 
 ( ) -

,  (8.15) –
(8.16). : 

 (Call, Put) T1 -
 (Call, Put) T2 ( 1 < T2), 2

1. -
 (8.11) - (8.14).

, , -
, , , -

.
, -

– . -
, 

 (Call) 
 (Put).  (  – ) -

. 
.

:
 S–(Er–T –Dr

 –t
d); (8.17)

P Dr
–t

d +(Er –T – S), (8.18)
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D – ;
td – , td T.

, :
S – (Er –T – Dmaxr–t

d); (8.19)

P  Dminr–t
d + Er–T – S, (8.20)

 Dmax – ;
Dmin – .

-
 (8.17) – (8.20) td -

, 
:

S – (Er–T – Dmax
act), (8.21)

P  Dmin
act + Er–T – S, (8.22)

Dmax
act Dmin

act – 
.

, -
 ( ) 

 ( ) -
, -

.
, 

1.
, , -

,  (Call) 
.  P. -

, ,  0.
,  (Call), 

, , (Er
–T – E),

.
, .

 (Call), , , -
, , 

.
(Call) 

.
,  (Put),

, , -
. , 

.
 (Put) -

 (  Call).
 (Put) -

.
 Call-  Put- -

, -
 ( -

) .
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, 
-

.
, ,

, . 
 4.

, 
, , 

, , 
, , "1.

1 .: , John C./Rubinstein, Mark. Options Markets. Englewood Cliffs. – New Jersey, 1985 
.

2 ,  ( ) -
.

1 .: Dr. Schafer Klaus. Finanztermingeschafte und Optionspreisteorie 3, vollstandig uberarbeitete
Auflage. Ludwig-Maximilians-Universitat Munchen. – Munchen, 1996. – S. 137–138.
1 .: rton R. . Theory of Rational Option Pricing// Bell Journal of Economics and Manage-
ment Science. – 1976. – Vol. 3. – P. 144; Cox, John C./Rubinstein, Mark. Options Markets. Engle-
wood cliffs. – New Jersey, 1985. – P. 142, 143, 147–150, 250; Dr. Schafer Klaus, Finanzterminge-
schafhe und Optionspresteoric 3, vollstandig uberarbeitete Auflage. – S. 126–130.
1 .
// 

:  VIII . – M., 2000. – . 13–14.

8.2.3. -

, , 
.

,  ( ) -
.  ( ) -

. .
-

.
, , :

 ( );
 ( ) ;

 ( ) ;
 ( ) ;

;
 ( ), .

, , 
. , 

-
. 

) .
 [  (8.1)],  ( -

) . 
 (  – ), , , 

) 
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. 
.

-
. , 

 (  1–2%) , 
, . -

, 
, 

, . -
, ,

 ( ). ,  ( -
) 
, , , .

, 
 (

).
, , -

, . , -
, 

.
, , -

. -
, .

 ( ) .
, , :

,  ( ) -
;  ( ), 

; , ;
, .

 ( )  (Intrinsic
Value),  ( ) , -

, . -
.

:  (in-the-
money – ITM), ,  –  (at the money – ATM),

,  (out-of the money – OTM). 
:

 (Call) 
 (Put) 

–  (Black–
Scholes)1, ,

. , 
 5.

 (  Call- ), -
.

 (Black–Scholes) ,
, -
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 (
).

, 
, -

. -
 ( -

 6  7).
,  (Black–Scholes) 

,  ( ) . 8.1–8.8. -
 (Call)  (Put) -

.

. 8.1.  (Call) 

. 8.2.  (Call) 
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. 8.3.  (Call)  ( ) 

. 8.4.  (Call) 

. 8.5.  (Put) 
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. 8.6.  (Put) 

. 8.7.  (Put)  ( ) 

. 8.8.  (Put) 
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 1983 . , -
 M. (Garman M.) . (Kohlhagen S.), 

 (Black–Scholes) (  8). 
-
,

 (Garman–Kohlhagen) 
.

 (Garman–Kohlhagen) -
, -

 ( ), , 
.

 (Black–Scholes) -
, -

,  (  9). 
-

, . 
,  ( ) 

.
, 

 (Futures Style Premium), 
-

 –  (  10),
 1979 . . , . , M.  (J. , S. Ross,

M. Rubinstein)1. B -
.

 (Black–Scholes) 
,  ( –Ross–Rubinstein)

 – -
, -
. , , 

 – , , -
; , -

 ( .  5  10). 
, . -

 ( , ),
. , -

. 
 ( )  (

), -
 ( -

).

 (Black–Scholes), , 
 " " , -

 ( , ), -
.

1 : Black, Fischer / Scholes, Myron. The Pricing of Op-
tions and Corporate Liabilities // Journal of Political Economy. – 1973. – Vol. 81. – P. 637–654;
Merton, Robert C. Theory of Ration Option Pricing // Bell Journal of Economices and Management
Science. – 1973. – Vol. 4. – P. 141–183.
1 -

 " " (Option Pricing Model – OPM).
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8.2.4.  ( )

-
 ( ), 

, 
. : "
", " ". -

, , . 
, , , , , . 

. Sensitivitat, Sensitivity), , 
, ,  ( ) , . 

 ( ) -
.

-
, , . -

, , , 
. -

: -
 ( -

) .

, , -
. .

, -
. 

.
: -

 Black–Scholes,
Cox–Ross– Rubinstein; -

.
,  Black–Scholes N(d1) -

, , -
N(d1).
, , ) – 
 ( )  ( ) -

 ( )  ( ) 1:

=
 ( , )  (Call  Put)

 ( , )  ( ) 

 ( ), -
.
 (Call, Put)  ( . -

 5).  (Call) – 
(Put) – .  Call  0  1 (  > O); 

 Put  –1  0 (  < ), 

 = dC

dS
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 = N(d1)>0;

P = dP

dS
= N(d1) – 1 = –N(–d1)<0,

C, P –  (Call)  (Put); dC, dS, dP
– , S, P.

 ( ), -
. 

. -
 ( ) .

),  " " – 1 –
 ( )  1%.

.
 (Call) –  (Put) – . -

,  1 ( ), 

.
 Call  ( ) 

;  Put –  ( )  ( -
) .

 – Rubinstein2:

C) = C

C
  =

SN(d1)
C

P = ( P) = P

P
  =

S[N(d1) – 1]
P

) –  ( ) 
)  ( )  ( )

1:

=

 ( , ) 

 ( , )  ( ) 

 (  Dubofsky2)
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N'(d1) – N(d1).
. -

. 

 – , -
, .

) – ,  ( ) -
, .

 – Rubinstein3:

 2/3 
. -

 " " .
(V – )1 – 

 1%:

-
 1%.  – Rubinstein2:

" ,  Put  Call . -
 ( ).

Po ) – 
.

3:

C

=

dC
  = TEr (T+1)N(d2)<0,dr
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P

=

dP
  = TEr (T+1)[N(d2)  1]<0,dr

 ( -
).

, Black – Scholes4

, :
158

 + iS  +
1

2S2 = iC,

2

(8.23)

i = rf.
 (  = 0), 

 +
1

2S2 = iC.

2

(8.24)

 (  = 0,  = 0), 
 = iC. (8.25)

. 8.3–8.5 
 – , -

. -
-

.
 8 . 3

V  

(Call) -
 1

-
 0

,

-

(Put) -
 0

(Call) ,
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(Put)

(Call) -
 0

-
 0

,

 0

(Put) -
(–)1

-
 0

 8 . 4

V

(Call) -
 1, 

-
-

-
 0;

-
-

-
, 

-

, 

-

, 
, 

-
-

, ,

,
-

 " -
" 

; "
" – 

); " -
" –  ( -
)  "

"

-
 0;

-

-
-

, -

-

(Put) -
 (–)1, 

-
-

(Call)
-

, 
-

, (Put)

(Call) -
 0, 

-
-

-
-

, 

(Put) -
 0, 

-

-
,
-
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 8 . 5

V

(Call)  1, 
-

-

 0,
-  0, 

-

-
-

, -

-

(Put)  (–)1, -

-

(Call)
-
-

-
, -

-
, -

-
-

-

, 
-

(Put)

(Call)  0, 
-

 – -

 0,
-

-

(Put)  0, 
 Call

 ( , ), 
1:

C

=

dC   = r
TN(d2),dE

P = dP   = r–T[T –N(d2)].
dE
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, , 
. 

.

1

.
1  – "

". 
 ( . – M.: , 2001).

2 , John C./Rubinstein, Mark. Options Markets. – P. 224.
1

.
2 .: Dubofsky, David A. Options and Financial Futures. Valuation and Uses. – N. Y.et al. –P.221.
3 .: Cox, John C. /Rubinstein, Mark. Options Markets. – P. 221.
1 : , 

,  V . -
 Volatilität  Vega. -

 ( ),  ( ),  ( ),  ( ),  ( ) -
.

2 .: , John C. /Rubinstein, Mark. Options Markets. – P. 221.
3 .: Hull, John. Options, Futures and other Derivative Securities. Ehglewood Cliffs. –New Jersey,
1993. – P. 317.
4 : Black, Fischer I Scholes, Myron. The Pricing of Options and
Corporate Liabilities. – P. 644.
1 .: Dr. Schdfer Klaus. Finanztermingeschufte und Optionspreisrcorie. – S. 198.

8.2.5. 

.
8.2.3–8.2.4 , , . -

, 
.

 6. 
.

 ( .  2), -
,  ( ), , -
, . 

-
 ( .  5),  ( )
.  ( ). -

, 
.

.
,  ( -

) , , 
.

8.2.5.1.  (Bermuda-Option)

, -
, -

. -
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 ( .  8 . 8.2.2  8.2.3).

8.2.5.2.  (Average Rate)

, 
 ( ) 

 ( ).  ( ) -
:

, -
, ; ;

-
;

, , 
).

, 
, , -

. 
) . -

. -
-

.
-

, .
8.2.5.3.  (Average Strike-option)

-
, . 

. 

 ( )  ( ).
 (Average Rate  Average Strike), -

, . 8.6.

 8 . 6

max (0,S – E)
 (Average Rate) max (0,SA – E)

 (Average Strike) max (0,S – SA)
. SA – . 

.

8.2.5.4.  (Look Back-Option)

,  (Average Strike), -
. .  (Call)

(Put)
.

(Price Look Back), , -
, 
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 (  Call)  (  Put) . -
 (Strike Look Back), 

.
. -
. , 

,  ( ),

.  2 -
.

 Look Back-Option .
, 

.

8.2.5.5.  (Cliquet, Ratchet-Option), 
(Delay-Option)

 ( , ) – 
. , , -
 ( ).  (Cliquet-Option  Ratchet-

Option)– , -
. -

 ( ) 
.  (Delay-Option) – , -

, 
. -

 ( ) , 
, -

.

.

8.2.5.6.  ( )  (Barrier-Option)

, -
 " "  ( )

 (Knock- In),  " " 
(Knock-Out). , -

 (  Up)  (  Down) . -
 (Barrier-Option)  (Call) 

 (Put). . 8.7.

 8 . 7
 " " (Barrier-Option)

 ( ) 
(Knock-In), 

, 

 ( ) -
 (Knock-Out), -

, 

(Up-and-In Call) (Up-and-Out Call)

(Up-and-In Put) (Up-and-Out Put)

(Down-and-In Call) (Down-and-Out Call)
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(Down-and-In Put) (Down-and-Out Put)
-

, , 
.

 ( ) . 
, , -

 (Knock-Out) -
 (Knock-In) , .

-
.

 ( -
 (Traditional Premium)  (Knock-Out), -

 (Knock-In) 
,  ( ) , , -

.
 Knock-Out -

 (Up-and-Out  Down-and-Out).
 ( )  (Knock-Out) 

, 
.  (Knock-Out) , -

 ( . ) 
.

 Knock-Out-Put, -
 ( ). , 

 Up-and-Out Put, -
. 

, 1.

:
 % 

 ( -
) 

(Put) 9 7,84

 (Put) -

 (Up-and-Out Put)
9 

 = (Knock-Out-Up)
10% 5,72

.  Put  Knock-Out-Up -
 27%. , -

,  10%, . 
 10% ,  (Knock-Out)  ( ,
).  Up-and-Out Put , -

: ) ; )  10%. -
 +10% -

: ) , ; ) 
; ) , -

.

8.2.5.7.  (Ladder-Option), 
(Strike Reset-Option)
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 (Ladder-Option) 
.  (Cliquet-Option)

,  – -
.

 (Barrier-Option). -
 ( ), 

) .
 (Strike Reset-Option) -

. 
 (  Ladder-Option) , -

, .

8.2.5.8.  " " (Shout-Option)

 " " (Shout-Option) -
 (Strike-Reset-Option).  " " (Shout-

Option), , -
.

8.2.5.9.  (Digital-, Binary-, Bet-Option)

 ( ,
). , 

0,  100%. -
.  (Digital-, Binary-, Bet-Option) – -

, .  " " ,
.

:
, 

 " "  (One-Touch-Digital-Option1);  – 
,  (

)  Call  Put (All-or-
Nothing-Digital-Option2). -

 ( ), -
.

8.2.5.10.  (Chooser-Option)

-
 Call  Put. :  Call, 

Put.  (Chooser-Option) , , 
 (

).

8.2.5.11. ,  (Pay-Later-Option, Con-
tingent-Option)

. -
, 

. ,
.

. 
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, -
, .

.

8.2.5.12.  (Installment-Option)

 ( ). -
: 

. 
-

 (
, ,  – ).

8.2.5.13.  (Power-Option)

: Squared-Option. -
, 

 max [0, (ST – E)2] . 
-

. 
. , 

,  1994 .
8.2.5.14.  (Convex-Option)

 1995 . 
. -

. 
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. 8.9.  (Convex-Option) 
(Call)  ( -

)

. 8.9.

8.2.5.15.  (Range-Option)

 (Range-Option)  Hamster, Bandbreiten Options-
shein ( .) . 

) ; 
; , -

, . 
, . 

, 
. .

8.2.5.16.  (Look-in-Option)

 Exploding-Option. B 
. , 

. -
.

, , 
, -

,  ( .  1), 
), , . 

, 
, , 

, , ,
, .

, , -
 (Black–Scholes, Cox–Rubinstein 

.). , , 
, , -

. -
. , , , 

-
.

8.2.5.17.  (Compound-Option)

-
. -

 (Compound-Option): Call  Call, Call  Put, Put  Put, Put  Call. -
.

, -
, . 

: . -
.

 (Compound-Option) 
: -

.



finbay.ru

. -
.

8.2.5.18.  (Best-of-Option)

 ( , ) -
: .

 Best-of  Better-of. . 
-

, . -
-

. . 
 (Best-of-Option) 

, -
, .

 (Best-of-Option), , -
 (Rainbow-Option) .

 (Best-of-Option)  (Rainbow-
Option)  (Basket-Option)  (Exchange-Option).

, .
,

 (Basket-Option) 
(Black–Scholes). , -

, . -
:  Average-Rate-Option -

, 
.

 (Exchange-Option) 
.

8.2.5.19.  (Spread-Option),  (Out-
performance-Option)

 (Spread-Option) . 
 ( -

). : 
.  (Spread-Option) 

. , , 
.

 (Out-performance-Option) 
 (Spread-Option), -

.
 –

max (0, PA – PB),
PA =

=A1 – A0

A0

P B =

=B1 – B0

B0
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A1, B1 – ;
A0, B0 – .

,  (Out-
performance-Option) 

.
 (Spread-Option)  (Out-performance-

Option) . -
 – .

8.2.5.10.  (Quanto-Option)

, . -
 ( , 

, ). -
, :  – 

 Call (Put)  ( ) .
 (Quanto-Call),  (Quanto-Put), 

(Quanto-Barrier)  (Call)  (Put).  (Quanto-Option)
, , .

 " " ,
.

 11 -
.

1 .: Willnow J. Derivative Finanzinstrumente. – S. 103–106.
1 : .
2 : -

.

8.3. 

, , -
 (Black– Scholes). , 

, , , -
, 

. -
.

,  Black–Scholes, ,
-

, .

8.4. 

, , 
, , , , , 

, . , 
, 

. 
; 

, , 1.
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 (Equity Warrant)  (Debt War-
rant), .

, -
, , -

. 
, -

.
: ) 

; ) 
; ) -

; )  (Leverage).
-

: , -
,  – , , , 

" , -
. -

.
 ( ) , 

.
 (Debt Warrant) 

 (Leverage): -
. 

.

1  (Arbitrage Pricing Theory).

8.5. , 

8.5.1. 

.
 ( )

.
-

:
 " " , 

, ;
, -

;
 ( -

) ;
, -

 ( ) ;
-

.
-

.  ( ) 
,  ( , -
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 – , , 
). 

,  ( , .), -
, . 

, , ),  – , -
.

 ( ) 
, , , , 

 ( ), , . 
 – , ,

.
 Margining. B

:  (Initial Margin),
 (Initial Rate);  (Additional Margin), , -

;  (Variation Margin), ,  (Main-
tenance),  ( ) 

-
, 1.

?  ( -
) , , -

, 
. , -

 ( , , , ), -
 ( -

).
 ( , ) 

 ( ) 
, , -

 ( , ). -
 ( ) -

, . -
,  ( 2) :

,  ( ), -
, , -

3.
, -

. 
, , , , ). -

 ( ); -
,  ( , , ). , -

, :  – 
;  – -

 ( ) . -
-

,  ( ) .

1 .  8 . 8.6.
2  ( . emergence – , ) – 

, . , -
.

3 ,  " " -
.
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8.5.2. 

, 
, . 

 – : 
 ( , )

-
, . -

1:

F = P·{1+[C·(T–t)]} (8.26)

F = P·(1+C)T–t (8.27)

F –  ( ) ;
P – ;

– , ;
(T – t)– ,  ( ).

,
 ( ) 

.
, 

(8.26), (8.27),  ( ) 
.  ( ) -

.
 (8.26), (8.27) , -

, , ,  – . 

, , 
).

, -
 ( ).

1 .:  T. ., . . – . 41. 176

8.5.3. , 

, -
,  ( . 8.5.1, 8.5.2), , -

.
, 

, . ,
, ,  ( -

), (Cash-and-Carry
Arbitrage). Bo , , -

; , 
, , -

 (Reverse Cash-and-Carry Arbitrage). 
.

 ( , ) -
 (  Bid-Ask Spread) 
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, , . , 
,  Cash-and-Carry 

Reverse Cash-and-Carry.
 ( . ) 

:
, :

FV = St·{1 + [(T – t)(rf – d]}, (8.28)

FV –  ( ) , ;
St – t;
T–t – , ,  ( );
rf – ;
d –  ( ) .

, 
:

FV– ;
m – , ;
Divm – , ;
tm, D – , ,

.
,

 8.29.  ( -
) , 

, , , 
.

 (8.28)  (8.29) 
 ( ) .

,  (8.26)–(8.28), 
,  ( 1, 

). ,  (8.29), -
, .

 ( ) 
,  (  – 

).
, 

,  " ", ,  " -
".

1  ( . convergere – , ) – , .

8.5.4. ,  " -
"
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, -
1. 

, .
, ,  [ -
 (8.26), (8.27)] 

, , 
.

-
.

-
 ( ) 

,  ( , 
). 

,  ( -
)  (Conversion factor). 

 ( ) -
, , 

, 
. -

. 
, -

, .
 – , 

,  –
 (6%, 8% .). -

, -
 – .

 (Delivery bond) 
 ( -

). , -
.

 – -
 (Cheapest-to-Deliver – CTD).  " " –

,  ( ) 
.

,  [ -
 (8.26), (8.27)], , ,

.
-

: ,  ( -
), , .

 ( ) -
1:

GF, PF, GC – , ;
– ;

r1 r2 – ;
t0 – , ;
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t1 – , -
 ( ).

 365  360 .
 (8.30) , 

) .
, -

, ,  (Delivery bond) 
, , , 

.

 "
" ( ):

 =  · 

 – 

-
.

1 , , 
, .).

1 .: .  // . – . 108.
 360 .

8.5.5. , 

, , -
. -

 (  Garman –
Kohlhagen ). 

 ( ) , -
, , 

,  ( ) -
. .

. -
, , , , 

. -
: 

. ,  ( -
) . -

 ( .  2) 
.

.  ( -
), -

. ,  ( -
), 

. , -

.
 ( ) 
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 (  – -
,  – 

 – ,  – -
).

8.5.6. 

 ( ,  – .  2) -
, 

 ( ).
, ,

: 100 –
. -

, .
 ( ),  ( ).

-
:

PF = 100 – i,
PF – ;

i – .
, , 

, -
. 

-
.

PF,  ( ), 
: EDSP= 100 – , -

, EDSP (Exchange Delivery Settlement Price) – -
,  – 

, -
.

 EDSP , -
, : 

LIBOR , ,
, ,  ( -

),  ( )  ( -
).

,  0,01% ( )1.  ( ) -
.

, , -
: 100 – , 

.
 ( ) -

, , -
 ( ) .  1/32 (1/64)

 100 .
, , , 

, 
. 

; -
.
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1 ,  – , -

.  –  (Price Limit) – -
, .

8.5.7. 

:
F=C0+rft + lt, (8.31)

 C0 – ;
rf – ;
l – ;
t – ,  ( ).

rf t lt ,  Cost-of-Carry (CoC)1, 
F= S + CoC,

F  S – .
,  (Forwardation) -

,  (Backwardation) – .

S + CoC

S + CoC.
-

. 

.
 12.

1  "Cost-of-Carry" – -
.

8.6. 

8.6.1. 

, -
. , ,  ( ), -

, ; -
, , ,

, , -
.

. -
 ( ) , -
,  ( , , )

 – . 
 [ ,  (Margin)],  (Risk

Based Margining),  ( )
, ,  ( -

).  ( ) : -
; 

; -
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. 
, .

, 
 90- . XX . . 

: -
; , 

 – -
1.

 ( ) , :
, -

, ;
, -

, , 
 ( )  ( , -

);
-

 (Leverage Effect),  ( -
);

.

(Risk Based Margining), , 
.

1 . – 2001. – 2 .

8.6.2. 

 ( ) ,
 ( . 8.8).

 8 . 8
, 

1  – -
 (Operate;

. Eroffnen einer Position)

-

2 
(Closing Transaction; . die
Glattstellung)

, .
,  ( -

) . , 
, -

3 -
 ( . Gedeckte Ver-

kaufposition)

 (Short) , 
 ( ) 

.  ( )
4 

) (Allo-
cated Position)

, -
 (Security), 

5  (Al-
location Process), 

 ( ) 
) -

, -
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6 ; -
, -
 (Notified Position)

, -

(Security)  ( . 4)

7  ( )
 (Assigned Position)

 ( ) 
-

, -
 ( . 3)

8 
) (Netto Long Posi-

tion, Netto Short Position)

 ( ) -
, -

. -
, 

9  (Netting) -

10 ;

(Spreading)

-
 ( ) . 

, 

11 -
 (Spread Position)

, , 
(Spreading)

12 , -

(Non Spread Futures Position)

,  ( -
)  Spreading

13  (Spread) -
,  ( ) , -

 ( -
)  ( )

14 , ,
 (Structured

Products; . Die Kombina-
tionen)

, -
.  ( ) 

,
 ( , )

8.6.3. , 

 – -
 (Margin), , ,

. 8.9  8.10.

 8 . 9
 ( , ),

1 , 
(Initial Margin  Initial Rate) -

 ( )  (Addition-
al Margin)

 ( ) -
 24

. -
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2 , ,  (Pre-
mium-Margin)

, 
 Traditional Style Premium Post-

ing. , 
" (Mark-to-Market), 

 ( -
). -

. -

. 

3 , 
 (Intra Day Margin) -

 ( . . 8.10)
4  (Margin Call, .

Nachschupplicht)
, -

5  ( . Ge-
samt Margin Betrag)

,  – -
 (

)
6 , 

 (Variation Margin)  " ". -

 ( ) . 
) 

" 
)  ( . .

8.10)
. 8.9 : 1) 

)  ( ); 2)  ( ) -
,  [

 ( ) , 
 (Traditional Style Premium)]. , 

 [ -
,  (Futures Style Premium)], 

 ( . ).

 8 . 1 0
 ( , ),

-

1 ,  (Initial
Margin  Initial Rate)  ( -

)  (Additional Margin)

 ( )

 24 . -

.  Non Spread Fu-
tures Position ( . . 8.8)

2 -

 ( . . 8.8)(Futures Spread Margin)

-
 ( ), -

. , -
, 

 ( -
), . 
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 (Spread-
ing). : -

) , 

  : 
-

 (Spot Month Spread Margin)

,  ( ) 
 Spread Position, -

, -
. 

-

  
 (Back Month Spread Margin)

,  ( )
 Spread Posi-

ton . 

3 ,  (In-
tra Day Margin)

-

4  (Margin Call; .
Nachschv^plicht)

, -
-

5  ( . Gesamt Mar-
gin Betrag)

-
,  ( -

), 
6 , 

(Variation Margin). 
. 

, 
, -

-
, 

-
 (

). -

, -
. -

, 
-

7 
, -

, -
, 

. ,

 ( . 8.9, 8.10) 
 (Margin Klasse),  (Margin Parameter), 

 (Margin Intervall),  (Intervall Produkt), 
 (Projizierte Basispreise).

.
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 ( . Margin Klasse) – , 
, . 

).
 ( . Margin Parameter) – , 

 ( , ) -
. -

, .  Margin Parameter
 Margin Intervall.

 ( . Margin Intervall) –  (Settlement Preis)
 (Margin Klasse), -

 (Margin Parameter).  (Margin Intervall) -
,  99% 

. , , 
 (Additional Margin).

 ( . Intervall Produkt) –  Margin Klasse, 
.

 ( . Projizierte Basispreise) – -
, -

 (Margin Klasse), no  (Intervall Produkt) 
 (Margin Intervall).
, , -

, 
.

-
. , -

.
-

: ) ; ) , 
 (Risk Based Margining).

 (Risk Based Margining) -
 ( )  ( ) 

.  ( ) -
 ( , -

) ,  (  Portfolio
Margining). B 

 (Grossmargin). 
 Margin Klasse. , 

; -
; .

 ( ) 
 ( . Margin Gruppe). B -

 ( ) . , , 
. 

-
.

, -
 (  – ). ,  ( ) -

, -
, 

 Netto-Long Position  Netto-Short Position ( . . 8.8).
 (Initial Margin, Additional

Margin)  ("  Ap "), -
, , , 
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 –  (  " "). -
.

. 8.9  8.101.
 ( ), 

, . 8.11.

 8 . 1 1

"  " " " "  " "
 ( . . 8.9)  ( . . 8.9, 8.10)

(Premium Margin)  (Variation
Margin)

)
 (Initial Mar-

gin, Additional Mar-
gin)

 (Futures
Spread Margin)

 (
, 

.)

+ (

 -Traditional
Style Premium)

+ (
-

" -Mark-to-
Market)

+ –

 – + + (  Non-Spread,
. . 8.8)

+ (  Spread,
. . 8.8)

– + (
-

" – Mark-to-
Market)

+ –

. + ; – 
 (  – 

). . -
, 

", ,  (Margin
Call).

 ( -
) ,  (Futures Spread Margin),  (Premium

Margin)  (Security). 
, 

.
-

. , 
. -

,  ( )
, 

(Security) , -
.
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. 8.10. 

. 8.11. 

, , -
, , 

.
, -

, 
. , 

, . 
 " " 

 ( ).
, , -
, , , .

, , ,
.

,  "
" .

 13 .
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1  Eurex Clearing AG. .
 Worst Case Loss.

8.7. 

, , -
, .

8.7.1. 

, 
.

 80- . XX . -
, 

 ( ). , -
 LIBOR , -

. 
 ( ) , , -

. .  ( , ) -
. 

, -
,  (  – ,

) .
, 

 (Zero-Coupon-Rendite). , -
, -

to . -
 ( ) -

. 
.
 ( ) 

 ( , , ). 
:  ( )

, -
, , -

. ,  ( -
) 

 ( , -
, FRA, ).

 (Zero-Coupon-Rendite) 
 ( ):

Vk =
1

(1+Zktk)
(8.32)

Vk – k
Zk – k;
tk – k.
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 (8.32) :
Vk =
1

(1+Zk)t
k.

(8.33)

 (8.33) -
.

, -
k Vk:

PV = FVk · Vk, (8.34)

PV –  (Present Value);
FVk – , k (Future Value).

 ( -
). , -

 ( ).
, -

 ( ).
: -

.

,  FRA. 

FRA.
 ( ) 

 ( ) , 
. 

 ( . Swapraten). 
, .  (  " ") -

, , -
, ,  (

).
 ( ) – 

,  (Zero-Coupon-Rendite).
 ( ) , -

 –  (Net Present Value-Null).

) , .

8.7.2. 

, . -

, .
 (8.32) – (8.34) 

, . : -
-

.
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8.8. , , 

, , , -
.

8.9. 

 (Future Rate
Agreement – FRA) . ,  FRA – 

,  –  FRA.

 ( . . 8.5.6). ,  FRA, – 
i , 

 FRA.
i

(8.35)

iFRA – ,  FRA;
iL –  (FRA);
tL – , ;
iS – ;
tS – , ;
tF = (tL – tS);

 = 360 (365) .
,  FRA, 

Pn =
P(iL – iFRA)t

L

100B + iL·tL

(8.36)

Pn – , Pn -
 FRA;

P – .
. 

 FRA ,  ( , 
).

, 
 ( .  1 ). , 

,  ( ) . 
 ( ) 

.

 9
, . -

,
.
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,
.

, , 
.

, -
, . . 

.
,  – 

.  – -
, .

.

9.1.  ( , )

, : , 
 ( ) , -

. , -

, .
, -

 ( )  ( ).
, ,  – 

. 
, , 

. ,
, . , 

-
.

, 
, , , -

.
-
.

 ( )  ( ), 
.

. 9.1 : ) -
; ) . -

 " ".

 9 . 1
,

-
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;
-

 (FRA)

;
-

; ;

;

;
; 

-

 ( -
)

 (Commodity Price Swap)

-

 ( ) 

 ( ) 
-

-
 ( -

-
)

;
-

 (Equity
Warrants)

–  (Debt
Warrant)

. . 9.1 , -

.  7, .

. Bernd Rudolph. Risikomanagement in Kreditinstituten – Betrieb-swirtschaftliche Kon-
zepte und Losungen // Zeitschrift fur Interne Revision. Heft 3. – 1993. – S. 129.

9.2. 

 ( -
) , , -

.

9.2.1. 

-
1, , -

.  ( ) -
, .

, 
, , 

, .



finbay.ru

: -
,  ( .  7), 

, , -
, , -

.
. 9.2 -

.

 9 . 2

, )
 ( ) 

–  (Protective Put) 
, .  (Covered

Call Writing)

) 
 ( -

)

(Long Call) -
 (Short

Put)

, -
 (Bull Call Price Spread) -

, 
 (Bull Put Price Spread)

) . (Long Put) -
 (Short

Call)

, -
 (Bear Call Price Spread) -

, 
 (Bear Put Price Spread)

 –  (Long Straddle)

(Long Strangle)  " "
(Short Butterfly Call Spread)

–  tShort Straddle)

(Short Strangle)  " "
(Long Butterfly Call Spread)

1 , -
.

9.2.2. 

: ? -
, , ?

 (Long Call) , -
 ( ) , , -

, , -
. -

:
, , 

; ; -
;
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 ( ) 
); , 

;
; -

, .
 (Short Put) ,

 ( )  ( , 
). -

:
; -

, , , 
, ;

: 
; , 

; 
;

, , 
 ( )  ( ), -

, .
 (Long Put) , 

) , , 
, , 

. -
:

 (
); , -

,  ( ) , 
;

 ( )  ( ) : -
 ( ); -

;
 ( ) , , -

 ( ), -
.

 (Short Call) , 
 ( ) , 

. :
 ( -

),  ( );
, , 

;
 ( -

), , 
;

 ( ) 
 ( ), , 

.
 (Short) 

 (Futures Style Premium Posting), 
.

 (Traditional Style Premium) 
 (Short Put) -
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, , . -
 ( ).

 (Short Call) 
 ( ), -

.
, ,

, -
,  ( -

).
 (

) ,  ( -
) . 

 (Short Call) .
-

.
-
-

, , 
 (Short).

, -
, .

,  –  (  – ) 
, , -

,  14 (  3  4).

9.2.3. 
-

, , 
.

 ( ) -
.

: -

; -
, .

 (Protective Put) -
 (Put)  ( ),

,  ( ) -
.

Protective Put – 
) ,  ( ) -

 ( ) .
 ( -

) . 
.

, , -
, .

 (Covered Call Writing) -
, 

: , ,  (Call).
:
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;
;

 ( -
), 

.
 (Call) , -

.
: -

, 
(Put)  (Call) -

. , , -
. 

, . 
1.

 ( ) -
.

 (Spread) , 
 (Call) 

 (Put)  ( )
.. -

: )  (Call) –  (Call Spread); 
 (Put) –  (Put Spread); ) -

 ( . 9.3).

 9 . 3
 (Spread)

 (Call),  (Put)

)  (Call),  (Put)

 (Call),
 (Put)

,  (Spread) .
. 

: Bull Call Price Spread, Bear Call Price Spread; Bull Put Price Spread, Bear Put Price Spread
. . 9.2).

,  (Bull Call Price
Spread),  ( ) . -

 (
) ;  (Call) 

 (Call), . -
, , , 

 ( ).
,  (Bear Call Price

Spread),  ( ) -
 ( )

,  (Call) -
 (Call).

.
 ( -

). 
: -
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, -
 ( ).

,  (Bull Put Price
Spread), , 

(Put)  ( , ,
), -

.  Bull Call
Price Spread.

,  (Bear Put Price
Spread),  ( ), -

 (Put) .
 (Put) : 

.

. , 
, .
, -

:  ( ),
. 

 ( ) 
) , , 

 ( ) . -
.  (Spread) -

.
 (Straddle) -
 (Call)  (Put) , 

. -
:  (Long Straddle);  (Short Straddle)1.

, 
.

 (Long Straddle) -
.  (Short Straddle) 

. -
, , -

,  ( ).
, 

 + P). .
 ( ) ,

, 
, , , -

 ( ).
. 

.
 (Strangle) 

, 
.

 (Long Strangle) : 
 (Call)  (Put) ;

 (Call)  (Put) -
.

, 
Long Strangle .



finbay.ru

 (Short Strangle)  ( )
a (Call)  (Put). . -

.
 (Straddle)  (Strangle) , -

 (Legging). 
,  Straddle (Strangle) 

 ( ) -
 ( ).

 (Straddle)  (Strangle), 
, ,  (V). -

, .
-

 (Strangle).
 Straddle  Strangle  (

, ).
 " " (Butterfly) 

Straddle. -
, , , .

-
-

.
 " " (Long Butterfly Call Spread) :

1;
E2

E3,
E 1 < E2 < E3.

 (Put).
, , -
. -

.
. -

-
.

 " " (Short Butterfly Call Spread)  (Call) -
 (Call) . -

, 
 ( ). -

.
, -

.
, 

 ( ). , 
 (Call). B -

 Short Straddle  Short Strangle.
 " " (Butterfly) 

 ( ): ) -
 Straddle  Strangle; )  Bull Call Spread  Bear Call

Spread .  Butterfly -
.

 Condor  Butterfly, ,  Strangle -
 Straddle. B Condor -

.  Long Condor :
1;

E2;
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3;
E4,

1 < E2 < E3 < E4.
 – . , 

,  9 . 9.2.3,  14.

1  " " (Zero-Cost-Option): 

.
1 :  (Long) –  (Bottom) 

 (Short) –  ( ).

9.3. 

-
, , -

 ( .  4).

9.3.1. 

,  5, , 
, , : -

 (Long Hedge)  (Short Hedge).  ( -
) , , -

, -
.

: -
. -

-
, 

; 
, . . , 

 ( ) .

.
.

, 
 ( . ), 

,  –  (
).

 " ".
. " " -

 –  " ",  –  " ". 
 –  – -

.  " ". -
 " " (

) 
" ( ) 

.
, , -

 (Hedge Ratio). -
 (5.18) – (5.21).
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, -
 ( ) 

.

 (bong Hedge):

)
=

 ( )

F – P),

(9.1)

F – ;
P – ,

P =
n

  xi i,
i=1

i = 1, ..., n – ;
i –  i- ;

xi –  i- .
 (Short Hedge):

)
=

 ( )

  P ·( – 1).

(9.2)

 (9.2)  (–) ,  (Short
Hedge). B  (9.1)  (9.2) 

 ( -
) .

, -
.  ( ) -

: 
; , -

.
, -

,  (5.20).  (  1994
.) . -

 3. 1:
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xopt =
2

S – F· S SF

2
F + 2

S – 2 F· S SF

(9.3)

xopt – ;
2

S – ;
2

F – ;
F S – ;
SF – .

 (9.3)  ( . 9.2) -
.

. 9.2.  ( ) : r – ;  – -
G, S

F

:
xopt

=
S

  ·
S – F SF

(1–x)opt

F

F – S SF

(9.4)

SF = 1
xopt

=-
S

(1–x)opt

F

(9.5)

1 .: Reichling, Peter I Trautmann, Siegfried. Hedging-Effizienz//Das Wirtschaftsstudium. HeIt 1.
– 1994. – S. 54–60.

9.3.2. 
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 12), .

, , -
.

:
 = ;

 =  " ";
 =  " ".

. .
: , -

, -
 – -

; .
: -

, 
 ( -

), .
:  – 

-
;  – 

.
-

 ( ) 
 (9.1)  (9.2) 

.
 (Spread) -

, . 
 Spread – -

.  Spread 
,  – .

9.4. 

 ( ),
-

, . -

, .  15–17

.

9.5. 

 ( )  (Floor) -
 " " (Collar)  " " (Corridor).  " " (Collar) -

 ( )  ( ) .
 " " (Corridor) –  ( )  ( ) -

, , , , 
 –  (  18).

-
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1979 Cox, Ross, Rubinstein;
Rendleman, Bartter
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1986 , Lee, Boyle
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Hull, White; Black, Derman, Toy;

Black, Karasinski; Heath, Jarrow, Morton, 
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Brennan, Swartz (1979) , Jngersoll, Ross
(1985)

1993 Tilley
. Smithson, Charles/Song, Shang. Extended Family (2), in: Risk Magazine. – 1995. – Vol.

8. – P. 52–53.

 2
 ( ) 

 3
 (Put-Call-Parität1)

,  (Call)  (Put)  ( -
) .

:
: 2
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P –  Put ;
–  Call ;

S – ;
E –  (exercise price) ;
rf –  ( );
rf

–T –  (1 + , -
) , ;

T – ,  Call  Put, ;
e–r

f
T –  (2,71828...), , 

.
:

–P+C–S+Erf
–T(Ee–r

f
T = 0. (3.2)

 Call  Put  ( ,
).

, -
:

P = C–S + Erf
 –T(Ee –r

f
T), (3.3)

.  Put  Call, , 
. , -

;
C + Erf

 –T(Ee –r
f
T) = P + S, (3.4)

.  Call 
Put .  "

";
C–P = S–Erf

 –T(Ee –r
f
T), (3.5)

.  Call  Put , -
. , .

, 
 (3.1), .

 Call  Put -

C–S + Erf
 –T (Ee –r

f
T C–S + E. (3.6)

 " " 
.

 (3.1) :
P = C–S + Drf

–t
D + Erf

–T (Ee –r
f
T ),

D – ;
tD –  ( ) .

 ( ) , 
: 

Dmin  Dmax tD,
D – , 

C – S + Dminrf
– t

D + Erf
– T(Ee – r

f
T C – S + Dmaxrf

– t
D + Erf

– T(Ee – r
f
T).

1 Parität ( .) –  [Paritu ( . paritas, paritatis – )] – , 
, .

2 , John C./Rubinstein, Mark. Options Markets. – P. 39–44.
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-
,  8 . 2, . , -

,  – . -
1.

 ( . 4.1);  [
 –  (Put–Call)].

 4 . 1
C>S .  8 . 2.2)

t1
T

S(T) < E S(T) 

1 Call +C –S(t1)+E 0 –S(T)+E

2  –S +S(t1) +S(T) +S(T)

3  (
 1  2) C–S>0 0 0 0

.  : t0 – ; t1 –  ( ) -
; T – .

 ( ) -
,  (  = 0); -

.
 t0 -

; t1 T–
 ( ) .
 "+" . 4.1 ,  "–

" –  ( ) .

 0,  ( ) -
.

 ( ) -
, : -

 – .

4 . 2
 < S – Er –T ( .  8 . 2.3)

t0
T

S(T) < E S(T) > E
1  (Call) 0 –S(T) – E
2 +S –S(T) –S(T)
3 –Erf

–T +E +E
4  (  1, 2, 3) +S–C–Erf

–T >0 >0 =0
.  – Erf

–T  –Erf
–T  –Er–r

f
T.

 "+" . 4.2 , 
"–" –  ( ) .

 ( )  "–" ,  Call -
, 

 t0 ; -
 ( ).  "+"

 ( , ) T.
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, 
 ( ) , -

 ( )  t0, T S(T) < E) , S(T)  E–
.

 "+" . 4.3  ( ) ;
 "–" –  ( ) .

. 4.1 
 t0 , -

; , 
 ( , ),  t0. t1 T

 ( -
 4.2, );  "+" 

, ).

 4 . 3
P > E ( . 4.1)

 t0  t1

-
T

S(T) < E S(T) E
1  Put +P –E +S(t1) –E +S(T) 0

2 ) –E +Erf
t
1+ +ErT +ErT

3  (
1,2) P–E>0 S(t1)+(Erf

t
1 0 0 0

, 
.

 4 . 4
–P – S + Er–T > 0 (  8 . 2.2)

 t0
T

S(T) < E S(T) > E
1  ( ) Erf –E –E
2  Put –P E–S(T) 0
3 –S +S(T) +S(T)
4  (  1,2,3) Erf

–T – P – S>0 0 0
 "–" . 4.4 ,  "+" – 

) .
,  (Put)  ( -

), ,  t0
 ( ),

.
 t0  (

, ). 
 ( ),  "–" .

, 
 ( , -

)  t0 T ( S(T)  E).
, , -

, , , , 
.
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, (Call, Put) -
,  (

).
 3, P , 

Put ,  Call – . 
, P .

, : -
. -

: ,  (Conversion);  (Reversal,
inverse Conversion)1.

, -
:

(4.1)

,  (4.1):
 – S + Erf

 –T>0, (4.2)
. .  (Call) , -

 (Put) .
:

P>C – S + Erf
 –T, (4.3)

. .  Put , -
 Call .

 ( )  Call-Put 
 ( ) .

. 4.52.

 4 . 5

 t0
)

T
S(T) < E S(T) > E

 – –  0 – S(T)–E

– 0  – –S(T) +
E –

–P – E–S(T) – 0 –
 – +P – –E + S(T) – 0

–S – – –S(T) – –S(T)
 – +S – –S(T) – –S(T)

) + Erf
 –T + Erf

 –T –E +E –E +E

. 
(4.1)

. 
(4.2) 0  0 0 0

 ( ) .
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-
, -

 ( .  3).
 ( ) -

 (3.6):

C–S+Erf
 –T>P, (4.4)

 ( . . 4.1),
.

 – S + E (4.5)

 ( . 4.6).

 4 . 6

t0
T

S(T) < E S(T)  E
–C 0 S(T)–E
+P –E+S(T) 0
+S –S(T) –S(T)

 ( ) –E +Erf
–T +Erf

–T

>0 0 0
. 4.6  ( )
. , .

-
 ( ) .

 ( ) . 4.7–4.8. 
.

4 . 7

 t0 tD

T
S(T) < E S(T) E

–P – E–ST 0
– 0 S(T) + E

–S +D + S(T) + S(T)

+Drf
–t

D –D – –

) +Erf
–T – –E –E

.  (4.1), -
Drf

–t
D

0 0 0

 4 . 8
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 t0
-

 tD

T
S(T) < E S(T) 

– 0 ST – E
+P – –E + S(T) 0
+S –D –S(T) –S(T)

–Dmaxrf
–t

D +Dmax – –

 ( ) –Er –T – + E + E
>0 0 0 0

1:
– S+ Erf

–T C–S + Drf
 –t

D +E,
– S+ Erf

–T – S+ Dmaxrf
–t

D + E.
, , 

D, Dmax , Dmin Dmax
act, Dmin

act, .
, , 

, .

1 .: Dr. Schafer, Klaus. Finanztermingeschäfte und Optionspreisteorie. 3, vollständig überarbei-
tete Auflage. Ludwig-Maximilians-Universität München. – München, 1996. – S. 119–125.
1 Janßen, Birgit/Rudolph,Bernard. Der
Deutsche Aktienindex DAX. Konstruktion und Anwendungsmoglichkeiten. –Frankfurt am Main,
1992. – S. Ill, 113–116.
2  J.C.  M. Rubinstein ( .: , John C./Rubinstein, Mark.Options
Markets. – P. 39–44; 150).
1 .: Dubofsky, David A. Options and Financial Futures. Valuation and Uses. – New York, et al.
1992. – P. 126–129.
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 (Black-Scholes)

1, -
 (Call) , :

C = SN(d1) –Ee –r
f
T N(d2)·

C = SN(d1)–Erf
 –TN(d2); (5.1)

 ( ),

 ( );
d2 = d1 – T,

–  ( )  (Call);
S –  ( ) ;
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N(d) –  ( -
);

d1 d2 – ;
E –  ( )  ( );

–  ( );
rf –  ( );
T –  ( ) – ;

2 – 
 ( ).

:
 ( ) -

;
 ( ) E

 ( )  (1+rf), ;

 (rf T;  rf
 d1 .

T ;
 ( -

) ;
N(d) , -

d.
N(d1) ,  ( )  (

).
N(d1) N(d2) -

;
SN(d1) – , -

, T -
 ( ); Ee –r

f
T (Erf

 –TN(d2)) – -
, T -

;
 ( )  – Traditional Style

Premium Posting, 
.

S E ,  – -
, 

N(d1 N(d2 1

C = S–Erf
 –T(Ee –r

f
T);

:  Call 
SN(d1)
Erf

 –T(Ee –r
f
T)·N(d2).

:
 – -

; ;
 ( ) , 

;
;

; -
;

;
;
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;
 ( ) ; 

.

.
, 

, . -
 Call -

 (  6  7). -
.

.
1: S = 465; E = 480; T = 0,5 ; r = 1,07 ;  =

0,208499.

N(d1) = N(0,087826) = 0,05313917;
N(d2) = N (–0,059605) = 0,4779303

 = 465 · 0,5313917 – 480 · 1,07 –0,5 · 0,4779303 = 25,321465.
, -

 ( .
5.1).

5 . 1

S E T r P
400 480 0,5 1,07 0,208499 51,71514 69,205029
450 480 0,5 1,07 0,208499 20,347971 34,381486
500 480 0,5 1,07 0,208499 49,785958 13,819473
465 430 0,5 1,07 0,208499 57,588630 8,285320
465 465 0,5 1,07 0,208499 35,235428 16,767895
465 500 0,5 1,07 0,208499 19,563194 37,931439
465 480 0,3 1,07 0,208499 18,690163 24,045530
465 480 0,6 1,07 0,208499 31,791181 27,695705
465 480 0,9 1,07 0,208499 43,000358 29,643934
465 480 0,5 1,04 0,208499 24,671404 30,350128
465 480 0,5 1,06 0,208499 26,682326 27,899954
465 480 0,5 1,08 0,208499 28,747661 25,627876
465 480 0,5 1,07 0,100000 13,581801 12,615316
465 480 0,5 1,07 0,400000 52,208803 51,242318
465 480 0,5 1,07 0,700000 88,596841 87,630356



finbay.ru

, ,
, , -

. 
, , -

, .

1 .: Black, Fischer /Scholes, Myron. The Pricing of Options and Corporate Liabilities // Journal of
Political Economy. – 1973. – Vol. 81. – P. 637–654.

, 
, 

". ,
. -

, -
 (1951 .), , -

 (1952 .) ( .:
. – M., 1975. – . 543–544). -

 Black-Sholes d2 d1 – VT, V –
.  Black  Sholes, -

, -
 (  Churchill ( .: Churchill, R. V. Fourier Series and Boundary Value Prob-

lems. – 2nd edn. Mc. Graw-Hill. N.Y., 1963). 
, 

.
1 Dr. Schäfer Klaus. Finanztermingeschäfte und Optionspreisteorie. – S. 164–167.
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89,0
89,1
89,3
89,4

2,75
85,1
86,1
86,9
87,6



finbay.ru

88,3
88,8
89,3
89,8
90,2
90,4
90,5
90,7
90,8
90,9
91,1
91,2
91,3
91,4
91,5

3,00
88,4
89,1
89,8
90,3
90,8
91,3
91,6
92,0
92,3
92,4
92,5
92,6
92,7
92,9
93,0
93,0
93,1
93,2
93,3
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3,50
93,2
93,6
94,0
94,3
94,6
94,8
95,0
95,2
95,4
95,5
95,5
95,6
95,7
95,7
95,8
95,8
95,9
95,9
96,0

4,00
96,2
96,4
96,6
96,8
96,9
97,1
97,2
97,3
97,4
97,4
97,5
97,5
97,5



finbay.ru

97,6
97,6
97,6
97,7
97,7
97,7

4,50
98,0
98,1
98,2
98,3
98,4
98,4
98,5
98,6
98,6
98,6
98,6
98,7
98,7
98,7
98,7
98,7
98,7
98,8
98,8

5,00
99,0
99,0
99,1
99,1
99,2
99,2
99,2
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99,3
99,3
99,3
99,3
99,3
99,3
99,3
99,3
99,4
99,4
99,4
99,4

. . 
 1,0.

 7
 % )

, 
1,02
1,04
1,06
1,08
1,10
1,12
1,14
1,16
1,18
1,20
1,25
1,30
1,35
1,40
1,45

, 



finbay.ru

1,50
1,75
2,00
2,50

66,3
79,1
88,3
94,1
97,3
98,9
99,6
99,9
100,0
100,0
100,0
00,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
0,05

59,8
67,1
73,7
79,4
84,2
88,2
91,3
93,8
95,6



finbay.ru

96,9
98,9
99,6
99,9
100,0
100,0
100,0
100,0
100,0
100,0
0,10

58,2
63,2
67,8
72,2
76,1
79,7
82,9
85,6
88,1
90,2
94,1
96,6
98,1
99,0
99,5
99,7
100,0
100,0
100,0
0,15

57,9
61,6
65,2



finbay.ru

68,6
71,8
74,8
77,5
80,0
82,3
84,4
88,8
92,1
94,5
96,3
97,5
98,3
99,8
100,0
100,0
0,20

58,1
61,1
64,0
66,7
69,4
71,8
74,2
76,4
78,4
80,4
84,6
88,0
90,7
92,9
94,6
96,0
99,1
99,8



finbay.ru

100,0
0,25

58,6
61,1
63,5
65,8
68,0
70,1
72,1
74,0
75,9
77,6
81,4
84,7
87,5
89,8
91,8
93,3
97,8
99,3
99,9
0,30

59,2
61,3
63,4
65,4
67,3
69,1
70,9
72,5
74,1
75,7
79,2
82,2



finbay.ru

84,9
87,2
89,2
90,9
96,2
98,4
99,7
0,35

59,9
61,7
63,5
65,3
66,9
68,6
70,1
71,6
73,0
74,4
77,6
80,4
82,9
85,1
87,1
88,8
94,5
97,3
99,4
0,40

60,6
62,3
63,9
65,4
66,9
68,3



finbay.ru

69,7
71,0
72,3
73,6
76,5
79,0
81,4
83,5
85,3
87,0
92,9
96,1
98,8
0,45

61,4
62,9
64,3
65,7
67,0
68,3
69,6
70,8
71,9
73,1
75,7
78,1
80,2
82,2
84,0
85,6
91,5
94,9
98,1
0,50



finbay.ru

62,2
63,5
64,8
66,1
67,3
68,5
69,6
70,7
71,8
72,8
75,2
77,4
79,4
81,2
82,9
84,4
90,2
93,8
97,4
0,55

63,0
64,3
65,4
66,6
67,7
68,8
69,8
70,8
71,8
72,7
74,9
77,0
78,8
80,5,
82,1



finbay.ru

83,5
89,1
92,7
96,6
0,60

63,9
65,0
66,1
67,1
68,1
69,1
70,1
71,0
71,9
72,8
74,8
76,7
78,4
80,0
81,5
82,9
88,2
91,8
95,9
0,65

64,7
65,8
86,8
67,7
68,7
69,6
70,4
71,3
72,1
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72,9
74,8
76,6
78,2
79,7
81,1
82,4
87,5
91,0
95,1
0,70

65,6
66,5
67,5
68,4
69,2
70,1
70,9
71,7
72,4
73,2
74,9
76,6
78,1
79,5
80,8
82,0
86,9
90,3
94,5
0,75

66,4
67,3
68,2



finbay.ru

69,0
69,8
70,6
71,4
72,1
72,8
73,5
75,1
76,7
78,1
79,4
80,6
81,8
86,4
89,7
93,9
0,80

67,3
68,1
68,9
69,7
70,4
71,2
71,9
72,6
73,2
73,9
75,4
76,8
78,2
79,4
80,6
81,6
86,1
89,3
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93,4
0,85

68,2
68,9
69,7
70,4
71,1
71,8
72,4
73,1
73,7
74,3
75,7
77,1
78,3
79,5
80,6
81,6
85,8
88,9
92,9
0,90

69,0
69,7
70,4
71,1
71,7
72,4
73,0
73,6
74,2
74,8
76,1
77,4



finbay.ru

78,5
79,6
80,7
81,6
85,6
88,6
92,5
0,95

69,8
70,5
71,2
71,8
72,4
73,0
73,6
74,2
74,7
75,2
78,5
77,7
78,8
79,9
80,8
81,7
85,5
88,4
92,2
1,00
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70,7 , 
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71,3
71,9
72,5
73,1
73,7
74,2
74,7
75,3
75,8
77,0
78,1
79,1
80,1
81,0
81,9
85,5
88,2
91,9
1,05

71,5
72,1
72,7
73,2
73,8
74,3
74,8
75,3
75,8
76,3
77,4
78,5
79,5
80,4
81,3
82,1



finbay.ru

85,5
88,1
91,7
1,10

72,3
72,9
73,4
74,0
74,5
75,0
75,5
75,9
76,4
76,8
77,9
78,9
79,8
80,7
81,5
82,3
85,6
88,1
91,5
1,15

73,1
73,7
74,2
74,7
75,2
75,6
76,1
76,5
77,0
77,4



finbay.ru

78,4
79,4
80,2
81,1
81,8
82,6
85,7
88,1
91,4
1,20

73,9
74,4
74,9
75,4
75,8
76,3
76,7
77,1
77,6
78,0
78,9
79,8
80,7
81,4
82,2
82,9
85,8
88,1
91,3
1,25

74,7
75,2
75,6
76,1



finbay.ru

76,5
76,9
77,4
77,8
78,2
78,5
79,4
80,3
81,1
81,8
82,5
83,2
86,0
88,2
91,2
1,30

75,5
75,9
76,4
76,8
77,2
77,6
78,0
78,4
78,7
79,1
80,0
80,8
81,5
82,2
82,9
83,5
86,2
88,3
91,2
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1,35

76,2
76,7
77,1
77,5
77,9
78,3
78,6
79,0
79,3
79,7
80,5
81,3
82,0
82,6
83,3
83,9
86,4
88,4
91,2
1,40

77,0
77,4
77,8
78,2
78,5
78,9
79,3
79,6
79,9
80,3
81,0
81,8
82,4



finbay.ru

83,1
83,7
84,2
86,7
88,6
91,3
1,45

77,7
78,1
78,5
78,9
79,2
79,5
79,9
80,2
80,5
80,8
81,6
82,2
82,9
83,5
84,1
84,6
86,9
88,7
91,3
1,50

78,5
78,8
79,2
79,5
79,9
80,2
80,5



finbay.ru

80,8
81,1
81,4
82,1
82,7
83,4
83,9
84,5
85,0
87,2
88,9
91,4
1,55

79,2
79,5
79,9
80,2
80,5
80,8
81,1
81,4
81,7
82,0
82,6
83,2
83,8
84,4
84,9
85,4
87,5
89,1
91,5
1,60

79,9



finbay.ru

80,2
80,5
80,8
81,1
81,4
81,7
82,0
82,3
82,5
83,2
83,7
84,3
84,8
85,3
85,8
87,8
89,3
91,6
1,65

80,6
80,9
81,2
81,5
81,8
82,0
82,3
82,6
82,8
83,1
83,7
84,2
84,8
85,3
85,7
86,2
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88,1
89,6
91,8
1,70

81,2
81,5
81,8
82,1
82,4
82,6
82,9
83,1
83,4
83,6
84,2
94,7
85,2
85,7
86,2
86,6
88,4
89,8
91,9
1,75

84,4
84,6
84,8
85,0
85,3
85,5
85,7
85,9
86,1
86,2



finbay.ru

86,7
87,1
87,5
87,9
88,2
88,5
90,0
91,1
92,8
2,00

87,2
87,3
87,5
87,7
87,8
88,0
88,2
88,3
88,5
88,6
89,0
89,3
89,6
89,9
90,1
90,4
91,5
92,4
93,7
2,25

89,6
89,7
89,9
90,0



finbay.ru

90,1
90,2
90,4
90,5
90,6
90,7
91,0
91,2
91,5
91,7
91,9
92,1
93,0
93,7
94,7
2,50

91,7
91,8
91,9
92,0
92,1
92,2
92,3
92,3
92,4
92,5
92,7
92,9
93,1
93,3
93,4
93,6
94,3
94,8
95,6



finbay.ru

2,75

93,4
93,5
93,6
93,6
93,7
93,8
93,9
93,9
94,0
94,1
94,2
94,4
94,5
94,7
94,8
94,9
95,4
95,8
96,4
3,00

96,0
96,1
96,1
96,2
96,2
96,3
96,3
96,3
96,4
96,4
96,5
96,6
96,7



finbay.ru

96,8
96,8
96,9
97,2
97,4
97,8
3,50

97,8
97,8
97,8
97,8
97,9
97,9
97,9
97,9
97,9
98,0
98,0
98,1
98,1
98,1
98,2
98,2
99,4
98,5
98,7
4,00

98,8
98,8
98,8
98,8
98,8
98,9
98,9



finbay.ru

98,9
98,9
98,9
98,9
99,0
99,0
99,0
99,0
99,0
99,1
99,2
99,3
4,50

99,4
99,4
99,4
99,4
99,4
99,4
99,4
99,4
99,4
99,4
99,5
99,5
99,5
99,5
99,5
99,5
99,5
99,6
99,6
5,00
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. ., . . – .: , 1997. – .1040–1041.

 6  7 : 1) 
T = T; 2) .  6 

 7 . ,  (
)  (Call) .

.
, .
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 8

)
 Black – Scholes, M.B. Garman  S.W. Kohlhagen 

1983 . , -
1. :

 = [SN(d1)e –i
a

T]–[EcN(d2)e –i
i
T]

 = [(1 + ia) –TSN(d1)]–[(1+ii) –T · ECN(d2); (8.1)

 ( )

 ( );
d2 = d1 – T,

–  Call ;
S – 2;
EC – ,  (" ") ;
ia – ,  ( -

)  ( , , ), ;
ii– , ;
T2–  ( ) ;

2– .
, , -

, , -
, . ,  ( -

)  (
 spot-forward), 

.

.  ( ) -
.
-

 ( . 8.1) -
.

 ( , d1)
. -

, -
.
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1 .: Garman, M.B. /Kohlhagen, S. W. Foreign Currency Option Values, in: Journal of International
Money and Finance, 1983. – Vol. 2. – P. 231–237.
2 , , 

,  ( ), 
),  (i). He 

 – -
,  " , -

" ( .: . -
. – M., 1997. – . 24).

 9

)
 (5 – 8) , 

 –  (Black – Scholes),  –  ( ) -
.

,  ( , -
), -

 (  5 –  (5.1)) -
:

 = Fe –r
f
TN(d1

Fut) – EFute –r
f
TN(d2

Fut ) = e –r
f
T [FN(d1

Fut ) – EFutN(d2
Fut

d1
Fut = ln

F
  + (rf +

2

  )T;

T

2

(9.1)1

d2
Fut = d1

Fut – T,
–  ( )  (Call) ( -

);
F–  ( , ) ;
EFut – ;
T2 –  ( );

2– ,  ( )
 ( ).

 ( )  12.
FN(d1) – 

 ( ) , T
, EFutN(d2

Fut) –  (
) , T .
 (9.1)  ( -

).
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, 
, , 2:

(9.2)

,  (9.2) -
, .  ( ) Futures Style Premium Post-

ing,  ( )  ( )
.

 (9. 1), (9.2) , 
. 

) , 
(9.2) . -

.
Put-Call – . -

-
(Frf

–T  Fe –r
f
T):

P = C – [Frf
–T(Fe–r

f
T) – EFutrf

–T(EFute–r
f
T)] = C – (F–EFut)rf

–T(e–r
f
T).

 (9.2)  Call, Put 
C = P + F – Fut.

1 .
2 .: Dr. Schäfer Klaus. Finaztermingeschäfte und Optionspreisteorie. – S. 216.

 10

 (  5 -
).

, : 1 -
p q = (1 –p)1.

 – ,
. . -

, k = 0,
1, 2, ..., . , n -

p, q=(1–p). -
n  – :

;

– .
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 1979 . J. , S. Ross, M. Rubinstein2,  
 R. Rendleman, B. Bartter3 4.

, 
 ( ) , . 

. , 
, , -

, 
.

, 
 ( ). -

,  ( -
) . 

 (pricing by duplication). 
 Black – Scholes.

 Call 1. -
:

 – ;
 – S;

 –p  – q;
 ( );  – u; -
 – d

– ;
2 – r = (1 +i,  1 + , -

).
3:

.
; 

.
, ., , .

.
 (Security) , 

.
.

, S = 20,  ( ) p = 0,5
q = 0,5. u = 1,2;

d= 0,67; r  = 1,1.  ( ) 
uS p) dS  1 – p), .  50 : 50

,  1,2·20 = 24  0,67 · 20 = 13,4.
 Call,  21, -

 Call 
; .



finbay.ru

 Call  3, 
 – 0.

 ( ) -
m  Call, , 

:

:  24 
 (3) Call, ,

 13,4  Call,  0,  (
)  0 ( ).

 ( )  24,  Call (  21), 
 3, ; 

 ( )  13,4 -
 Call (  0).

, 
, .

,
uS – mCu = dS – mCd

uS – dS = mCu – mCd;
S(u–d) = m(Cu – Cd).

m =
S(u–d)

Cu – Cd

(10.1)

, :

m = 20(1,2–0,67)   = 3,53,
3–0

.  3,53
 Call.

-
 ( ), ,

, , 
 (  Call) .

, -
,  (10.1), 

)  (



finbay.ru

, -
, ).

 Call:
uS – mCu=(S – mC)r,

S–mC = uS–mCu

r

mC = S – uS – mCu

r

C =

S

-

uS – mCu

m

r

m

(10.2)

 (10.2):

 ( ) 
: 1  = 20;  Call (  3,53 

),  21 -
 2,21;  20 – (3,53 · 2,2147) = 12,1821; -

 12,1821 · 1,1 = 13,40 ( r = 1,1).

:
C =
pCu + (1–p)Cd

r
(10.3)

p = r – d
u – d



finbay.ru

1–p = u–r
u–d

 Put 1. -
, 

uS + P1 = dS + (mP2), (10.4)
 P1 –  ( )  Put uS;

m–  Put;
P2 –  ( )  Put dS.

,  S= 100; 
 Put E = 100; -

uS = 120, dS = 80; -
.  Put -

 (120-80).
uS  Put = 0; dS

Put = 120–80   = 20.2

 (10.4)  2, . -
 ( ),  Put  (

) -
, .

:  S0,  P0, uS = S1, dS = S2
 ( . 10.1, .  5, . 5.1).

 Put (P0) -
 ( .  (10.1)) :

St =
St+1

1+i

. 10.1.  Put 
St = S0 + 0 (10.5)

P0 =  St – S0



finbay.ru

m
St –  ( ).

t ; S1 = 120, 2 + 2 = 120, 
St+1 = 120, . ;  ( )  90

;  – 8% . 
 (10.5):

St =
120   = 117,647;
1,02

117,647 = 100+2P0;

P0 =
117,647 – 100

2
  = 8,82 –  ( )  Put.

, -
, 

 S –  ( )  – ;
– , ;
– , 

d – ; – );
n – ;

p’ = u   ·p;
r

E –  ( );
– ;

r –  ( -
, . );

T – ;

p = r'–d

u–d

r' – ).

 Call  Put  ( -
)  ( ) . 

, 
, -

.
 ( ) , , -

, . -
.
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.
-

 ( ) 
, .

 ( . 10.1).

 1 0 . 1

 Call
t = 0 S
t=1 uS dS Cu  Cd

t=2 uuS(u2S) Cuu = max(0,u2S–E)
 udS=duS,
 ddS(d2S)

 Cud = max(0,udS–E),
 Cdd = max(0,d2S–E)

. 10.1 
C =
1
  [p2 max(0,u2S–E)+2p(1–p)max(0,udS–E)+(1–p)2max(0,d2S–E)].

r2
(10.6)

 (10.6)  Call,  Put (
 Put: E–S).

1 .: . – . 43.
2 , John C. / Ross, Stephen A. / Rubinstein, Mark. Option Pricing: A Simplified.Approach, in: Journal
of Financial Economics. – 1979. – Vol. 7. – P. 229–263.
3 Rendleman, Richard J. /Bartter, Brit J. Tho-State Option Pricing, in: Journal of Finance. –1979. – Vol.
34. – P. 1093–1110.
4 Cox, John C. /Rubinstein, Mark. Options Markets. – P. 166–185; 196–208.
1 .: Dr. Schäfer Klaus. Finaztermingeschäfte und Optionspreistheorie. – S. 137–154, ,

. . – M.: ,1996. – . 34-36.
2 . – der Aufzinsungsfaktor.
3  Black – Scholes ( .  5).
1 : Willnow Joachim.Derivative Finanzin Instrumente. – S. 72–76.
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(Choosier-Option) 

(11.1)
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, r, -
 –  (Black – Sholes); T1 – , 

 Call  Put.
 (Choosier-Option)  ( ) -

.
(Barrier-Option Call)  (In)  (Down)

:

(11.2)

Cid – ;
t – ;

– t.
 " "  Call:

E, E > .
 (  In) 

 (  Down) , . 
. 

,  In  Down -
;

, . -

. -
, -

.

 Call  In  Down -
1:

(11.3)

 = ln r + 1
2  2

 –  (Black – Sholes).
2:

(11.4.)
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 Black – Sholes, 
-

.
(Look-back-Option) 

 (  Call)  (  Put) 
.

:
CLB = max[0, S(T) – min(S0, S1,..., Sn)]  Call

CLB = [0,m (S0,S1,...,Sn) – S( )]  Put,

 S0 – ;
Sn – , . Sn = S(T).

1:
 (Call)

(11.5)

 Smin – ;
 (Put)

 Smax – .

1 , .
1 .: Hull John. Options, Futures and Other Derivative Securities, Englewood Cliffs. –New Jersey,
1993. – P. 419.
2 .: .



finbay.ru
1 .: Wilmott, P. / Dewynne, J.N. / Howison, S.D. Financial Derivative Securities – Mathematical Mod-
eling and Computation. Cambridge, 1995. P. 206; Dr. Schäfer Klaus. Finaztermingeschäfte und Option-
spreistheorie. – S. 235.
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. :
F = S · rT

f. (12.1)
 rf  (1 + i), i – -

.
. , -

, , -
, . 

. -

. 12.1.

 1 2 . 1

 t0 T

, –S

S(T) +
n

Dj rT–t
j

j=1

0 F–S(T)
 ( ) +S –Srf

T

0

F – Srf
T +

n
Dj rT–t

j
j=1

. : tj –  i-
.

 ( )  ( -
) . 

 ( ), -
, -
, , 

. ,
-

, .
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-
 (Performance Index). -

, : F
= S(1 + i)T = Srf

T .  (12.1)].
 1992 .  (  DAX)1:

F = S(1+i)

360

. -
 (  8) , -

 ( ) 

, -
 (  – Interest Rate Parity). 2:

F = S (1+ia)T

(1+ii)T

, .
 – Lee3.

 – Lee , , -
.  ( )

, 
 (Zero-Coupon). 

.
 – Lee , 

, , 
, -

-
. , ,

.
, -

, : -
;
-

; -
.

 ( . ). -
:  t0

q, . -
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F0 = Ê0

Ê0 = NWPT1(T2),
 F0 – t0;

Ê0 –  t0 q, ;
NW – , ;
T1– ;
T2 – ;
PT1(T2)– T2 1.

P -
.

Pi
t (T) – T

t i . 
, , 

.  8), .
 " " . , 

, -
 (Spread).  Spread 

 (Cost-of-Carry), -
.  ( ) 

.
 ( ) ,

 " " (  – )  Cost-of-Carry
(CoC, .  8),  ( ).

, ,
, , , -

.  " -
" ( .  9) –  " " (Value-Basis). 

Basis (" ") = (Carry - Basis) + (Value - Basis),  " " +  " -
".

 " " .

1 .: Janfien, Birgit / Rudolph, Bernd. Deutsche Aktienindex DAX. Konstruktion und Anwen-
dungsmoglichkeiten. – Frankfurt am Main, 1992. – S. 59.
2 .: Stoll, Hans / Whaley, Robert E. Futures and Options. Theory Applications. Cincinnati, – Ohio,
1993. – P. 160.
3 ./Lee S. Term Structure Movements and Pricing Interest Rate Contingent Claims // Journal of
Finance. – 1986. – Vol. 41 – P. 1011–1029. ,  ( )

 (Cheapest-to-Deliver-  CTD- ).
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-
. .

. , 
, . -

, , 
:  – ; -
 – .

. -
. -

.
. -

 ( ).
 (Premium-Margin) , -

 ( ). -
. 

. . 
, . -
 ( ).

(Short Option Adjustment). 
, 

,  ( . -
), , -

. -
-

, ,
. 

 – 

 (Out-of-the Money Minimum), -
:

,  Premium Margin 
.  8).

, .
:

, , 
,  (Initial Margin); -

;
,  Premium Margin; -
.
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), 
, .

 ( ) , 
 ( )

1 COGBL  2001

: 0,01 10 EUR ( -
)

: 10 - 1,16 

1- 2- 3-
 ( ) 114,30 114,64 114,59

1,13 1,30 1,25
 ( )

1-

-
:

1- ,  (1-
 – 1- -

)
1,13 1,16 3

:
–3 · 10 EUR · 10 = –300 EUR ( -

)

-
: 3 · 10 EUR · 10 = 300 EUR ( -

)

2-

-
:

:
1- 2-

1,13 1,30 17

:
17 · 10 · 10 = 1700 EUR ( ) : –17 · 10 · 10 = 1700 EUR

)

3-

-
:

2- 3-

1,30 1,25 5

:
–5 · 10 · 10 = –500 EUR ( ) : 5 · 10 · 10 = 500 EUR ( -

)
 ( )  (Addition Margin)

1-  = ± 1,6 
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-
: -

 50  (
1- )  0,63 

: -
 93  2,06 

:

1-  2-  (2-
 – 1-
)

1-  2-  (2-
 – 1-
)

 114,30 112,70 –1,6 114,30 115,90 1,6
- 1,13 0,63 50 1,13 2,06 93

: 50 · 10 · 10 = 5000 EUR ( -
)

: 93 · 10 · 10 = 9300
EUR ( -

)

2-

: 
 59  ( -

 2- )  71 

: -
 98  2,28

:

2-  3- 1-  3-  (2-
 – 1-
)

 114,64 113,04 –1,6 114,64 116,24 1,6
- 1,30 0,71 59 1,30 2,28 99

: 59
· 10 · 10 = 5900 EUR [  (1-

)]  5000 EUR, 
 5900 – 5000 = 900 EUR

: 98 · 10 · 10 = 9800
EUR ( ) 
9300 EUR, 

 9800 – 9300 = 500 EUR

 3-  = 1,25
3- :

125  · 10 EUR · 10  = 12 500
EUR ( , )

: 125 · 10 · 10 = 12 500
EUR ( , -

)
. .
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 Spread Margin, Additional Margin. B 
 Netting, Spreading, Spreads ( .  8).

Spread Margin.
. :

 Netting (

); 
 Netto-Long,  Netto-Short;  Spreading ( -

) 
(Spread Margin), -

 (Initial, Additional Margin), 

).
-

 ( -
) .

: –Spot
Month;  ( )  – Back Month; -

, , – Front Contract; ,
, – Deferent Contract.

 – Back Month Spread Margin.
, ,  Front Contract -

,  – Spot
Month Margin. 

) . , -
 Front Contract. Bo , 

, ), , , -
, 

.
Additional Margin. , -

,  Spreads – Non Spread . 
, 

 ( )  (Additional Margin).
 Spread Margin  Additional Margin -

.
 (  Eurex).

 ( ) 

Netting Spreading

- - - Non-
Spread



finbay.ru

100 150
–50

-
)

–30 –20 – 0

40 10
30

-
)

30 – – 0

5 20

–15

-
)

–  – –10 –5

30 0
30

-
)

– 20 10 0

Spread Margin (Back Month Spread Margin)
 ( -

)
 (

) (1 · 2)
A 1 2 3

 30 160 EUR 4800 EUR
 20 160 EUR 3200 EUR

- 10 160 EUR 1600 EUR

- 9600 EUR

Additional Margin
, 

 Non-Spread Position,  ( -
)

 ( -
)

(1·2)
1 2 3
0 1600 EUR 0
0 1600 EUR 0
5 1600 EUR 8000 EUR
0 1600 EUR 0

8000 EUR
 ( ) , :

Spread Margin 9600 EUR
Additional Margin 8000 EUR

17 600 EUR
 Spread Margin , 

 ( ) Spot Spread Margin
 ( -

)
 (

) ( . 1 · . 2)
1 2 3
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 30 240 EUR 7200 EUR
 20 240 EUR 4800 EUR

- 10 160 EUR 1600 EUR

- – – 13 600 EUR

:
Spread Margin 13600 EUR
Additional Margin 8000 EUR

21 600 EUR

 FDAX  2001
-

: 0,5  12,50 EUR

:  10 - 4976,5

1- 2- 3-
 ( ) 5083,5 5010,0 5065,5

1-

-
- 1- ,  (1-

 – 1- -
) : 0,5

5083,5 4976,5 107,0 : 0,5 = 214
: 214 · 12,50 · 10 = 26 750 EUR, -

 26 750

2-

-
- 2- ,  (1-

 – 1- -
) : 0,5

5010,0 5083,5 –147
: –14147 · 12,50 · 10 = –18 375 EUR, -

 18 375

3-

-
- 3- ,  (1-

 – 1- -
) : 0,5

5065,5 5010,0 111
: 111 · 12,50 · 10 = 13 875 EUR, -

 13 875
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-
.

, 
.

 ( )
 " " 

, -

100  (  – 10  " ")

, 1  1 . -

. 
Cm =  · P,

– ;
P – . 

 1 , -
 1 . 

-

- , 

, 

:

 = N( ) –

N

 N – ,  100;
– ,

 CIIIA;
– , , 

, 
.

-

 ( ) -

 0,5% 
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 100  ( )
 " " 

 " "
1. .  – 
2. , . 100  (  –

10 
 " ")

3.  1 * 75 . 
4.  1

* (  2 -
)

20 . 

5. -
, 

75

6. 
, 

50

7. -
-

, % -
**

<20

8. , ./
8.1. 

, . /

400
1000

9. , ./ 0,5% 

* 
.

**  15–20% -
.

264
1 ,  Eurex, . -

. , 
. , Standard Portfolio Analysis of Risk (SPAR), 

1988 . CME;  – Value at
Risk (VAR), .

 14
,  ( )

:
S0 – ;
E ;
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 ( ) .
:

;
 – , ;

× – , .
 ( . 14.1–14.3) -

,  ( . 14.4,14.5) – -
.

. 14.1.  (Long Underlyind)

. 14.2.  (Long Call)

. 14.3.  (Long Put)
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. 14.4.  (Short Call)

. 14.5.  (Short Put)

 ( ) . 14.6.
 +  = 

(Long Underlying + Long Put = Long Call)
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. 14.6. 

. -
 "0".

. 14.7.  Protective Put (  -  Put)

. 14.8.  Protective Put (  -  Put)

. 14.9.  Covered Call Writing
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. 14.10.  Long (Bottom) Straddle

. 14.11.  Short (Top) Straddle

. 14.12.  -Long (Bottom) Straddle-I
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. 14.13.  Long (Bottom) Straddle-II

. 14.14.  Short (Top) Strangle

. 14.15.  Bull Call Price Spread
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. 14.16.  Bear Call Price Spread

. 14.17.  Bear Put Price Spread

. 14.18.  Butterfly  Call
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. 14.19.  Long Condor

 15

 15.1. 

. 15.2. 

. 15.3. 
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. 15.4. 

. 15.5. 

.15.6. 

 16
1

. -
.

 –
.

. 
.
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, -
, -

. , 
, 

, 
.

 (Total Return Swap). -
. -

, 
x -

.
,

, , -
. , -

, . , , -
, , ,

.).
, -

, , 
.

 (Basket Trade). -
, -

, , 
,  ( ) , y, z).

, )  – 
 – . -

.
, -

, . , 
. , 

, , , 
, , .

1 . – 2000. –  3. – . 50–51.
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,  (
). -

. . 17.1.

-
, , , -

, . -
. -

 360  (DM) -
 225  (USD) (  DM/USD 1,60)2.  

 (  – ) -
 USD,  DM. -

.  – . 17.2.
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 1 7 . 1

705 000 000
 = 8,93%

 LIBOR

 (+)  (–)  (+)  (–)

31.12.1993 10,05% 1,0000000

31.12.1994 62 956 500 –62 956 500 9,95% 0,9095043 –57 259 209

31.12.1995 62 956 500 –62 956 500 9,59% 0,8329031 –52 436 666

31.12.1996 62 956 500 –62 956 500 9,31% 0,7664275 –48 251 591

31.12.1997 62 956 500 –62 956 500 9,09% 0,7076239 –44 549 524

31.12.1998 705 000 000 62 956 500 –767 956 500 8,93% 0,6543379 –502503011

–705 000 000

 (+)  (–)  (+)  (–)

31.12.1993 10,05% 1,0000000

31.12.1994 70 147 500 70 147 500 9,95% 0,9095043 63 799 454

31.12.1995 64 838 083 64 838 083 9,59% 0,8329031 54 003 842

31.12.1996 61 147 779 61 147 779 9,31% 0,7664275 46 865 338

31.12.1997 58 585 529 58 585 529 9,09% 0,7076239 41 456 520

31.12.1998 705000000 57411711 762411711 8,93% 0,6543379 498 874 845

705 000 000

277
 1 7 . 2

 USD

 DM

225 000 000 USD
5,25%
360 000 000 DM
8,93%

DM

 (+)  (–)  (+)  (–)
31.12.1993 10,05% 1,0000000
31.12.1994 32 148 000 –32 148 000 9,95% 0,9095043 –29 238 745
31.12.1995 32 148 000 –32 148 000 9,59% 0,8329031 –26 776 170
31.12.1996 32 148 000 –32 148 000 9,31% 0,7664275 –24639110
31.12.1997 32 148 000 –32 148 000 9,09% 0,7076239 –22 748 693
31.12.1998 360 000 000 32 148 000 –392 148 000 8,93% 0,6543379 -256 597 282

–360000000
USD



finbay.ru

 (+)  (–)  (+)  (–)
31.12.1993 3,50% 1,0000000
31.12.1994 11812500 11812500 3,75% 0,9638554 11 385542
31.12.1995 11812500 11812500 3,90% 0,9262845 10 941 736
31.12.1996 11812500 11812500 4,35% 0,8795198 10 389 328
31.12.1997 11812500 11812500 4,85% 0,8256285 9752 737
31.12.1998 225000000 11812500 236 812 500 5,25% 0,7707813 182 530 657

225000000
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1  JLP. .
2  DM -

.

 18
 ( )  (Floor)

" (Collar) – , 
 Cap (Floor)  Floor (Cap) 

.
"  (Zero Cost Collars) – Collar, 

.
" (Corridor) –  Cap (Floor) -

,  ( ) 
.

" (Participation) –  Cap (Floor)  Floor
(Cap) , , -

.
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. -
, , , 

, -
.

-
. 

.

. -
.

, , -
.

,  ( ) 
.

, ?
-

, .
, -

, ; -
.

: , 
.
, , -

, , .

).
; .

-
; .

; -
.

.
, -

.
 ( ).

 " "  " " .
.

.

.
.  –

.
-

.
. 

.
,  (FRA).

 " " – -
.
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 1987,
1997–1998 .

.
, -

.  ( ) -
.

, 
.  ( ) -

.
 ( ) 

 1992–2000 . -
.

, , -
. .

.  ( ) 
 ( ) .

.
 ( ) , -

.
 ( ) .

.
. 

.
. 

.
.

.
, -

.
-

.

.
.

.
.

, ,  " ".
 (Call)  (Put) , -

 ( ).
, , , -

 ( ).
.

 ( , , -
).

 (Long) ( , ).
 (Short), ( , ).
. 

.
 (Straddle), , , -

.
 (Spread) ( , , ).

.
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.
.

.
.

.
.

. 
.

, -
.

, .
, .
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)

http://www.imf.org : -
 – International Cap-

ital Markets (Developments, Prospects and Policy
Issues);  – World Eco-
nomic Outlook ( ); -

 – IMF County
Reports;  – Working
Paper. 

 – International Financial Statistics – -

)
http://www.worldbank.org -

 ( , , 
, )

-

)

http://www.bis.org  – Annual Report; -
-

 – BIS Quarterly Rew; -
-

, ;
. -

-

 ( )
http://www.europa.eu.int -

; 
 (  Eurostat)

-

)

http://www.fibv.com :  (FIBV An-
nual Report, 

 – , -
 – , -

, , 
, 

); -
, -

. -
,

-

- http://www.feas.org , 
 ( , -

, , -
)

-
-

http://www.fese.be
 ( , 

, .). -

http://www.imf.org
http://www.worldbank.org
http://www.bis.org
http://www.europa.eu.int
http://www.fibv.com
http://www.feas.org
http://www.fese.be
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. -

)

http://www.micex.com
http://www.micex.ru

, 

-

)

http://www.mse.ru

-

(PTC)

http://www.rts.ru
http://www.rtsnet.ru

. -
-

http://www.nyse.com

. 
-

)

http://www.federalreserve.gov 
12 . -

, , -
, -

 (
)

http://www.cbr.ru , 
. (

). 

-
-

(Security)

http://www.iosco.org , , -
. 

. 
-

 (Security) 

http://www.sec.gov ;
-

. -

-

)

http://www.fedcom.ru
http://www.fcsm.ru

, 
; , -

, -
; -

, 

http://www.ustreas.gov -
, -

, 
,

. 

http://www.micex.com
http://www.micex.ru
http://www.mse.ru
http://www.rts.ru
http://www.rtsnet.ru
http://www.nyse.com
http://www.federalreserve.gov
http://www.cbr.ru
http://www.iosco.org
http://www.sec.gov
http://www.fedcom.ru
http://www.fcsm.ru
http://www.ustreas.gov
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, -
 (Treasury Bulletin)

http://www.minfm.ru , -
, 

; 
, , 

-
http://www.fedstat.gov 

-
http://www.gsk.ru

, -

Moody's Investors
Service

http://www.moodys.com , -
.

Standard & Poor's http://www.standardpoor.
com

. 
,

,  – 
http://www.spglobal.com  " " S&P

Fitch IBCA http://www.fitchibca.com 
Duff & Phelps
Credit Rating Co.

http://www.dcrco.com

 http://www.ms.com http
://www.msci. com

, 
 – MSCI (Morgan Stanley

Capital International) – 
,  Excel, -

. .  –
°

http://www.jpmorgan. com -
. 

(www.adr.com) 
- http://www.bankofny. com 

(BoNY – 
(www.abrbny.com))

 http://www. citibank.com  (www.citibank.com adr)

-
-

http://nber.org
.

, 

- http://www.interettra ding.ru 
. 

http://www.minfm.ru
http://www.fedstat.gov
http://www.gsk.ru
http://www.moodys.com
http://www.standardpoor.
http://www.spglobal.com
http://www.fitchibca.com
http://www.dcrco.com
http://www.ms.com
http://www.jpmorgan.
http://www.bankofny.
http://nber.org
http://www.interettra
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-
 " -

-
"

http://www.cbods.ru , 
, -

-
-

-

http://www.fiper.ru  " -
"

-
-
-

http://www.gita.ru , -
, , -

, 

Business Week http://www. business-
week.com

-
. 

The Economist http://www.economist. com . 
,  (Econo-

mist Intelligence Unit – EIU) -
. -

 ( ,
, ) 

Bloomberg http://www. bloomberg.com , 
CNN http://www.cnnfn.com , 
Dow Jones Co. http://www.dowjones. com , 

Reuters http://www.reuters.com , 
-

– , 

http://www.skrin.ru  (
, 

, 
), 

-
 Open

Economy

http://www.opec.ru , 
, 

http://www.rambler.ru
http://www.yandex.ru

http://www.cbods.ru
http://www.fiper.ru
http://www.gita.ru
http://www.economist.
http://www.cnnfn.com
http://www.dowjones.
http://www.reuters.com
http://www.skrin.ru
http://www.opec.ru
http://www.rambler.ru
http://www.yandex.ru
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