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1.2.1.1
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(sensitivity) , (stock portfolio) , beta
(duration) (convexity) ; , delta
gamma, , delta
; . ydelta =~ gamma , delta
l,gamma 0, beta , delta , gam-
ma delta . )
,delta  gamma o
. .delta,gamma ,
? )
(volatility) , vega . Vega
( ) . ,
, (index call option),
500 , Midcap 400 . ,
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1, , (expire value) (primary value)
100, )
. ) (interest rate derivatives)
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(derivative markets) (exchange-
traded market) (over-the-counter market) o
(FRA) . (options) ( .
)N (currency future and options), ) (swap
futures) . (index fund futures)
o (interest
rate) . (currency) . (stock) (stock index, “ ”)
(hedging) . (speculation) . ,
(Banking for International Settlements) ,2006 9
(organized exchanges) 75.58 , 2005
57. 82 17.76 ;2006 6 (OTO
369. 91 , 2005 6 281. 49
31.41%, , (price discovery) .
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2.1

2.1.1
(forward contract)
(underlying assets) ,
(long position) ,
(short position)
(delivery price),
(payoff)
) S, £k
» K , }ziﬂﬂ
. 0 3.,
ST_Ko ST >K ’ 5 ST<K ’
° ’ K— ST o ST>K ’
H ST<K ’ ° .
(zero-sum) o 21
2-1
R 3 4000 / 3 000
3 ’ 3800 / 4000 /
o 3 4100 /
4000 / s ,
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2.1.2
(default risk), ; ,
o b b 3 b
R “ ”(mark to market) . , ,
2-1
A. ;
B. ’ b
C. ;
D. s
A
2.1.3
(delivery) ’ ’
’ o 500 ,
500 ,
, (cash settlement), )
, 90 100 / 100 IBM )
o ,IBM 103 /s 300

23



[(103—100) X100=2300,

. IBM
200 .
1.4
—1 000 .
IBM ,
/ .
IBM ,
N
IBM .
( )

60

2.2

modity forwards) ,

(financial forwards) ,

24
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(terminate a position)
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60
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2.2.1
(equity forwards) , , ,
o s 90 100
IBM , s o
100 /. , 90 ; 1IBM
, ; 103 /
300 , s 103 / 100 ,
10 000 ; 98 / 200 s
, 100 9 800 , 10 000 o
2-2
( )
A. H
B, b ’
C. H
D. 9
A
B,
( ETF ),
s (nominal
amount) , , 100 , 500
1 000 y s 500 525. 0,
. 500 535.5 . 2%(535.5/525.0—1=2%),
, 20 (2% X1 000=20), ,
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2-3
, 500 1 000 ,
10 000 o 940, 950, ,
A. 1. 052 63%, 105 263 ;
B. 500000
C: ’
D. , 50
:B
500 1950/1 000—1=—5%
1 000, s 5% X 10 000 000=500 000,
’ (dividends) .
. (total return index) , ,S&.P 500 Total Re-
turn Index s ,
2.2.2
(currency forwards)
3 s 3 )
o , , 3 8. 00
RMB/USD 100 , , s 0 3
s 7.90 RMB/USD, R
o 3 , 8. 10 RMB/USD,
8. 00 RMB/USD , o
o , 3 ,
10 [(8.10—8.00) X100=10], 3 ,
10 ° ’ °
2-4
s ?
A. 3
B- ’
C- 9 ’
D.
.C
s ( )
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2.3

2.3.1
(forward price)
, (storage cost),
, )
—— , t=0 , =T
F—— (forward price) ;
So— (t=0) (spot price) ;
ry H
TA ’
Vo—t=0 ;
K— , t=0 ,K=F,

F=5X (14—7’/)]‘0

F:SOX(l_'_Tf)T ’
F>S X UU+rp",
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So >< (1+7"f)T >O9
F<S; X U+rp",
SO 9
: So><(1+r/>I*F>Oa
trage) ,

o t=T ; F
Se X 4rpT, . F—
(cash and carry arbitrage) .,
=0 So ,
o =T F

So X (XT+rpt,

(reverse cash and carry arbi-

s Se X A+rpT, o
F=S XUO+rp", 2-D
2-5
, 1000 , 9 500
6%, ,
A. 507.34 ; B. 530.0 ; C. 504.8 ; D. 507.5
A
, cF=SXA+r)7,
T =90/360 = 0.25, S, = 500,
F =500 X (1+6%)%% = 507. 34,
360
2-6
, 35.5 , 38.0 . 5%,
A, +0.725 ;B —0.725 ;i C. —0.5 ; D. +0.5
A
Se X (A+r)T =35.5X (145%) = 37.275 <38 . 0.725
) )
, o
3 , Soe ,
) 3 F , , F=5, X1+
ro’, 3 o ) F,
So s F—S,.3
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F*So o E_ — NT —
s Tg e aE oL (2-2)
[A+rpT—14H11T—1=r,, 2-3)
2,3.2
2.3.2.1
t=0 s 0
A: N F><(1+Tf)7T H
B: o
2-1 A
A
t=0 t=T t
0 Sr—F V.,
F><(1+r/)*1 Ja F><(1+rf)*’l'\/
FXAtrp " St V,AEX+r)T
2-2 B
B
t=0 t=T ¢
So:FX(l‘Ff/)iT ST S1
t=0 s A ’ ’
A FX(1+r) T, B S,—F.
F:SOX(l_’_T"/‘)]‘v °
t=T , A . F ’
s, T F . , T A
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, B R t=0 =T , 0
Vt t . A t
F o ja
Vf+<1+r/)T><<1+r/.) th+7(1+rf)T,,o
B t st t
F _
Vitag o =5 !
< F
V{ S/ (1 +)"f)T 1o
. =0 LV, =S, ——LF 0, =T V,=5
A+rpT 7
b V[ b
. 2-9
F
ST, ST F .
F Sy . ,
, S s F ¢ .
VT 9 S[ ST t 7F
<« F
T F .V, =S, 7(1+m7,,0< ,
V'I‘ - Sl 7F’ V, )
] R BT LiED R BT,
0 t T
T F, B el !
T ERAE S F
2-2
2.3.2.2
7, , (terminate a position),
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, (off-market forwards) ,
t=0 ’ ’
2-7
90 s 500 s
510 , 6%.
F=S8,X+r)" , 500X (1469490360 =
, e F
507. 34 , 510 . Vo=35, ey 500
510
Aremmm™ >0 - ’
s 2.62
2.3.3
2.3.1 .
2.3.3.1
t=0 , t=0
3 t=T ,
n D
= — T — ., _
F=(S,—PVD) X A+rp", PVD Z<1+m>‘f’ (2-6)
F=[S,X(U+r)"]—FVD, FVD = >D;X(+r)""%, 2-7)
1

:D; z 3L L 0
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2-8
110 , 85 2 / , 176 2.20
8%, 182
A. 110.00 ; B. 114. 20 ; C. 110. 20 ; D. 110. 06 .
.D
§,=110 D,=2 D,=22
1 | 1 |
0 83 176 182
=0

Sy = 110,r, = 8%,Dy = 2,1, = 85,D, = 2.2,t, = 176, T = 182,

PVD = 2/(1+8%)%/% 4+2,2/(1+48%) "/ = 4. 08,

F=(S,—PVD) X (1+r)T = (110 —4. 08) X (14 8%/ = 110, 06,
t=T

T—1n =182—85=097,T—1, = 182—176 = 6,

FVD = 2 X (1+48%)"% 42,2 X (14 8%)%%% = 4, 24,

F=[S, XA+r)"]—FVD = [110 X (1+8%)"¥/%5 ] — 4. 24 = 110. 06,

s 365
1/12 1 o

F = (So efa‘T )er"T _ Soe(r‘?a‘ >To

7= In(1+7rp 50

2-8

2-9
500 1200 . 5%,
180 .

:Sy=1200,7=5%,6=3.5%,T=180,

F=S, e T’ T — S, e T — 1200 W BNT3X180/365 — 1 908, 91¢(

3.5%.,
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t=0 t o
T
F
V,.=S,—PVD, ———————, (2-9)
' ' A4t
1 Vf - .S/ 7 L.F s ’6[ o
65‘(T ) e" (T—t)
2-10
30 , 20 65 0.3 . 5%,
60 37 . 21 R
A. + $8.85; B. + $8.85;
C. + $9.00; D. +$9.00,
:B
D=2 EH4EM D,=03
l | | I |
0 20 37 60 65
t=0 P‘,J s °
PVD = 0.3/(14+5%)%/% =0.299 2,
F = (30—0.2992) X (1+5%)%/% = 29,94,
t=237 o 37 60 [l PVD37:O,
F,=60—37=23,
Vi =21—0—29.94/(1+5%)%/*% =—8. 85,
V37 ) ) + $ 8 850
2.3.3.2
“ »
b b
(interest rate parity) , , 1 ,
1 A+rT
I |
1 L Lxa+mpr L AT X
.S SR S ! .S /
t=0 =T
2-3
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2-3 ., 1T A+rD" o
’ T F / ° =0
s 1 1/S, »So t=0 ( / )
T L4, : Lxa+
0 SO
r)TXE, : . (4 =L X A+r)T X
0
F,
o (1—’—7’J)T -
F= X [t - =10
d G o
9 o (27 10) ’
’ o F / ’
d d A+rp"
’ ’ ’ F(f>_so(f)X[(1+rf~)T}
2-11
60 N ,
3%, 4%,
0. 923 EUR/BGP, 60
A. 0.9215
B. 0.9215
C. 0.924 4
D. 0.924 4
:D
’ 60 b
- (1+r[1)’1‘ . . (1_._4%)6(),'360 .
F=5, % [7(1+m,,}f 0.9230 X [7<1+3%>WG°]* 0.924 4,

s (1+r)7
e d s =1In(1+r); (A+rp)? et re=In(1+7rp,

F = Sye"iTeram = S, et T, (2-11)

2-11D .,
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F
t:St_P Dr_i';o 2-12
v VD~ 5 (2-12)
.PVD, .S .
- _ S ___F (2-13)

AT AT

v—-> (2-14)
o0 (T
2-12
s 100 0. 082 54 USD/Peso,
60 5%, 6%, 0. 082 11 USD/Pe-
SO,
A. —553 5 B. 553 5 C. —297 5 D. 297 o
:A
v__ S F
’ s A4rp™  A4rp"""
Vo = 0.082 11/1. 06°°/3% — 0, 082 54/1. 05%/3% =— 0., 000 553 02 USD/Peso.,
100 Peso, —0. 000 553 02X1 000 000=—$553.02,
2.4
2.4.1
(end user) (dealer) ,
b b
b o
o b b
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3.1

(futures)
3.1.1
D
(private contract) ,
2) ,

” o« ” ” »

(public transaction) ;
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3)

4)

5)

6)

3.1.2

iy

15

2)

3)

/ ;
5000=12.5),
1000 000

38

, (initial margin) ,
( off-market )6
, 2 ,1
o s 15
(contract size)
5000 , 1 000 000 R
(tick size)
o 1/4
5 000 , 12.5 (0. 002 5 X
12.5 o 90 .
0.01 0.01% (basis point) ,

25 (1 000 0000, 01%X90/360=25),



4) (price quote)
o ,103 -21/32

1 000 000 ,
5)

5 :3 .5 .7 .9 12

3.1.3
3.1.3.1
“ ”(margin)

(clearing house)

2 9

o

(margin call),

(maintenance call) ,

(variation margin) ,

o

1034-21/32=103. 656 25 ,
1036 562. 5

o

(initial margin),

(mark to market),

b

(settlement price) ,

39



(performance guarantee)

. 50%, 20% ~
30% 5
. ;
3-1
703 =100, =5, =3,
7 3 5.0
74 99. 2 —0.8 —0.8 4.2 0
7 5 96. 0 —3.2 —4.0 1.0 4.0
7 6 99.0 3.0 —1.0 8.0 0
707 96. 5 —2.5 —3.5 4.5 0
7 10 95.0 —1.5 —5.0 3.0 0
711 94.5 —0.5 —5.5 2.5 2.5
712 91. 2 —3.3 —8.8 L7 3.3
713 92.7 1.5 —7.3 3.2 0
7 4 0.8, 0.8, 3,
75, 3.2, 1, .
, 47 6 .
5, 3. 5+4+3=38; 7011,
, 2.5 5; 712 .
5 3.3, 3, 3.3,
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3.1.3.2
s (price
11m1t) ° ’ ’ 1
o b 5 b
6 (5+1=6), 4 (5—1=4), o
6.2 (5+1.2=6.2), )
6 (5+1=6), (limit move), 6
(limit up), 4 (limit down),
) (locked limit),
3.1.3.3
(close out a position) . , 1
1 , 2 14 . ,
(offset), o
(terminate a position) , (clearing house)
3.1.3.4
. (delivery option) ,
. ) (notice of
intention to deliver), ,
(holder of the oldest long contract),
) , . ,  CBOT
s .Burns. Toledo .

2

41



(cheapest-to-deliver bond), ( )
(physical transfer); (book entry),

(exchange for physicals, EFP),

) , . EFP
s (ex-pit transaction) ,
) EFP .
. EFP . b
3-2
?
A ; B ; C ; D.
:A
, 500 , 500
3.1.3.5
. ,CBOT
500 20 000 0
3.1.4
, (clearing house) .
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1) ’ H
2) ’ 5
3) b b o
3.2
(commodity futures) (financial futures) .,
3.2.1
b o ’
b b - >< o
3-2 (CME)
( ) 2] ( )
S&.P 500 250 0.10 25
E-mini S&P 500 50 0.25 12.5
S&.P MidCap 400 500 0.05 25
S&.P SmallCap 600 200 0.05 10
NASDAQ - 100 100 0. 50 5
Russell 2000 500 0. 05 25
225 ( ) 5 5 25
3-3 CME 500
250 X S&.P 500
3 .6 .9 |12
0.1 = 25 ( :0.05 =12.5 )
8:30— 3.15
20 000
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, (fungibility) ,
225 : 225 )
CME 225 s 225
3-3
10 500 . 3 10 997. 40
86 450 o 3 11 996. 20 s
?
500 250,
3 11 =10X250X(996. 20—997. 40) =—3 000( )
s =86 450—3 000=283 450( )
3.2.2
CME s ,
o CME 3 .6 .9 12
( ) )
o ,CME , ,
12 500 000 s 2 o s
0.8115 0. 008 115, , 101 437.5

(12 500 0000, 008 115=101 437.5),
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_____ 3}
3-4
CBT,
A.
B.
C.
D.
:C
CBT , 125000 s
, 0.05672 /
3.3
3.3.1
3.3.1. 1
, (basis) o
s s 3 - 19 1) ) 3 - 2
BB A B B 4%
ERN ] A i)
3-1 3-2
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9
o
o
o
b
b
b
3.3.1.2
9
.
’
“
o
b
o
o
b
b
b
b
b
b
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(normal market) .

(inverted market),

’
H
o
’
’
’
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3-4

A A

i \ -

A i

i A =
3-5

. ?
I.
1. ,
]I[o °
A T 1 B. 1.0 1 C. 1T 1 D. 1
:(:,
3.3.2
T s t—1 t . o
Eﬁlﬁﬁ’ﬂ %%H I %H?EI *&é’ﬂlfﬂﬁi
0 -1 J t Y
3-3
3-5 o
3-5

t

t=0 Vo(T) =0

1=j Vi (D) = f;CD) — fi. (D)




t
t=t— V. (D= f,(D— [ (D ! ’
Z ’ b
t=t+ V(D) =0
t=T Vi (T) = Sr ’
3-6
I.
]:[ . ’
]:[[‘ ’
V. .
Al s B. 1 IIs C. I I D. I.0I N.
:B
b b ]: o b
, NI > 1l N
b b b BO
3.3.3
b b
3.3.3.1
) (cash and carry arbitrage) (reverse cash and
carry arbitrage) , o 2 o
3-D

F = So X (1+be)Ta
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________________________________________ >
L ’ t=0 t=T ,F
(futures price) ; S, (t=0) (spot price) ;7
;T o
3-7
1) r ) T
F t S F>SX T,
A. r S s Titv ’ 5
B. r S , T—t, s H
C. s r S ’ T*t’ 3
D. ., T S s T—t,
:A
3.3.3.2
b
(storage cost) . (cash flows) (convenient yield),
b b
o b
b b
o b b
o ’ b
b o o
b o b
o SC )
F=S XO4r)"+FV(SC), 3-2)
FV(SCO) .
3-8
s 100 60
5 )
, F=358 X {14r)T =100 X (14 6%)% = 100. 96(
)5
, F=S XO4+r)T+FV(SC) = 100 X (1 +6%)%% 45 =
105. 96( )
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F=S, XU+r)"—FV(CF), (3-3)
:FV(CF) o
3-9
b 1 9
yEF=SXA+r)T—FV(CF) = 100X (1+6%)%% —1 = 99. 96( Do
( )’ b o
F=S XO+r)"+FV(SC)—FV(Y), 3-4
:FV(SO s FV(CY)
, FV(SC)—FV(CY) (cost of carry), (3-4)
(cost-of-carry model) ,
3-10
3.5 s ?

:F=S8 X A+r)"+FV(SC) — FV(CY) = 100 X (1+6%)%"% 4-3.5 = 104. 46( ).

) F:SOX(la‘*r}/)’[
3.3.3.3
) (contan-
go); , ( ) (backwardation) ,
E (Sp)=S,+»T", LE, (Sp) t T
Y ° ’ Ft:SO(lJFVf)T[a
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3
........................................ }
STy o ’ ry
o b b b
s (normal contan-
go), s (normal backwardation) .
3-6
(contango) F,>S,
(backwardation) F,<S,
(normal contango) F,>FE(S)
(normal backwardation) F,<<E(S)
3-11
’ ?
A- b 9 ’
B. . b b
C- b 2 ’
D. s ,
:D
3.3.4
F:S()X(1+rf)’r ’
b b b
3.3.4.1
b b
o 3.3.2 ’

F: So >< (1+7’f)T_FV(CF)o

FV(CEF) o FV(CF)

(3-5)
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(3 - 5) 1)
F=[S,—PV(CF)]X +rpT, (3-6)
:PV(CF) t=0 .
3-12
8 , 98 /e 1.8
/. 6 4%,8 4.5%,
A, 99.15 ; B. 99.18 ; C. 100. 98 ; D. 96.20
:A
. F=S,¢ /T —FV(CF) = 98¢"5/&X®/12 1 gptx(/12) — 10, 98—1. 93 = 99. 15( )s
. F =[S, — PV(CF)]ers™ = [98 — 1. 8¢ /(W12 b 524612 — 99 15( ),
’ Ao
b
F=(S;e?T)e'" = Sy 7, (3-7)
7 =In(1+7r); 6 .

3-13

500 997. 40 , 7%, 2%,

500
s F = Spete 0T = 997, 4 X 75 =1 075. 08,
3.3.4.2
(1 + Vd)T
F=35,X [7} . (3-8
’ (I+rpT )

:Vq

3Ty

s, (3-8

— SO T —
F=qiyr X atrt (3-9)



Sy _
“AFrpT , S,—PV(CF),
3-14
1. 05 EUR/USD., 5.5%,
2.5%,

A. 1.0815; B. 1.0201; C. 1.0807; D. 1.0500,

:B

- A+rD"7_ A+2.5%) _
,F=5, X [7(] +r/)T:|7 1.05><7(1+5. 500 1. 020 1(EUR/USD)
F = SyeiTerdT = Syt (3-10)
sy =In(l+rp; s =In(147r); g 37
3.4
3.4.1
) (seat), ;
(futures commission merchants, FCMs) (floor trader) .
1) (scalper) ’ ’ ’ “ ”3
2) (day trader), ,
3) (position trader) , ) o
3.4.2
( 3-4 )

1) o
2) (FCM) o
3) o
4) . ) o
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.CME,
3-4
5) ) ,
6)
7) .

b

, CME GLOBEX ,



4.1.1

option) ,

tion)

4.1

(options)

o b

( American option) ,

(call option) (put

(European op-

55



(exercise price

b

strike price),

b o

(premium) ,

4.1.2
s 48 / 1IBM ,
5 ) s 48 /s
, 48 / IBM o (
, o) s 48 /
1IBM , , o 48 /s
, o , ( )
( o
Sr WK ,C
,P
4-2 , S . K C P
. Sr=K )
, . Sr=K—+C (break-even
point) , Sr=K—P,
4-2
Sr<<K —C +C
Sr=K —C +C
K<Sr<<K+C Sr—K—C<0 +C+K—Sr>0
Sr=K—+C 0 0
St—K—C>0 Sr—K—C>0 +C+K—S:<0
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Sr=K—P 0 0
K—P<Sr<K K—S;—P<0 Sr—K+P>0
Sr=K —P +P
Sr>K —P +P
4-1 o
BRI T FIRABETT

N

K K+& S

BT T5 Eeyo e i S
\ | i |
o> & - 0 . -
= ’ /’—P B
4-1
4-1
A , 82. 50 o
s 83 / 100 A ,
510. 25 A 63 s (
)
A. 1950. 00 ; B. 1439.75 ; C. 1489.75 ; D. 2000. 00
:B
=100X(83—63)—510. 25=1 489. 75( Do
’ “ ”(moneyness) . .
) (in-the-money) ;
, (out-of-the-money) ;
( ) (at-the-money) ,
b o b
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4.1.3

4.1.3.1

D

(option class) ,
(option series)
. »9 IBM 100
2)
100

o ; 500
3)

58

100

100,



3

5)

S

H

(FLEX option) ,

(expiration dates) ;

FLEX

(exercise limit)

6)

(split)  ,n

7

4.1.3.3

(warrant)

:D 1

(long-term equity anticipation shares, LEAPS)

m

1

!
2

2.5

N
W3

o

200

b

(position limit)

n/m,

5

o

N

9

11

b

;@ 3

.6
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(executive stock options)

o b
b 9 b

b b

(convertible bonds)

4.2

4.2.1 /

(stock option/equity option)

] b

b )

(index option)

A o

500 .

, (multiplier) ,
500 ,

1252. 40 )

(1252.4—1250)=600),

b

CBOE 100

60

(exotic option)

; 500 .
1250 ) 250,
, 600 (250X

(LEAPS), LEAPS
1/10,
500 (CAPS),



30 o 30 )
) (cap level) 30
4.2.2
) ) 100 .
) , 0.126 6 USD/
RMB 100 o ) s 0. 125 0 USD/
RMB, , 0.126 6 USD/RMB o ,
0. 128 2 USD/RMB, ) 0.128 2 USD/
RMB . )
4.2.3
’ (fll‘
tures option/options on futures), s
) 12 ) 80 , 25 000
,12 85 o )
1250 (=25000X5 ) 12 25000
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4.3.1
(put-call parity),
T

62

Black-Scholes-Merton



K—— ;

, . ;

T— ’ /365;

C,(K,t)— t ;

C.(K.,t)— t ;

PK(K,Z)— t H

P, (K,t)— t .

a e,

4.3.1. 1

CT - maX(O,ST*K) ’ ’ ST<K’ ’
H ST>K7 s S’I‘_Ko

PT:maX(O,K*ST), ] ST>K’ ’
H ST<K7 ’ K_STD

Cr Pr ( ) (intrinsic value) ,

o s ( )
( ) (time value) ,
— + .

4.3.1.2

D
sC (K, 0)0<S,,

s , C.(K,0)=0,
(lower bounds) ,
A B, A , Sy =T ,

S, B , Ka+mn T,
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4-3
=T )
=0 )
Sr<<K Sr>K
A So St Sr
B C.(K,0)+KQ+m»nT K (Sr—K)+K=Sr
4-3 s , s A B,
) A B:
C.K.O)O+KO+rnT>S5,, 4-1
C(K,00 >S,—KA+nT", 4-2)
C.(K,0) = max(0,S, — K1+ 1, 4-3)
4-2
s o 100 / 102
/o 9 s 7.25%,
: max(0,S, — K1+ T) = max(0,100 — 102 X (14 7.25%) %) = 3. 216,
2)
» G (K,0) < S,
,Ca(K,O)>max(O,SO—K)D ’ ’
° D So K ’ CQ(K,O) SO_K9
CH(KQO) ’ ’ SO_Ka
Sy —K—C,(K,0) >0, , C.(K,0) > S, — K,
,» G (K,0) =C.(K,0),
C.(K,0) = max(0,S, — K+ 1), 4-4
? )
’ ’ SO_Ko
, So—KA+n»nT, S —KA+rnT>8, —
K,

b
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( XA—A+m»n"1 ), o
4-3
b (
)
A ;B ;0 C ;D
:B
S—PV(K), S—K, s
; B,
4.3.1.3
1
’ ’ Ko ’
K ) P(K.0) <KQ+nrT,
» P.(K,0) =0, o
, o A
A , B ) K+nT',
’ 4-4 °
4-4
=T )
=0 )
Sr<<K Sr>K
A S() ST ST
B KA+r " T—P,(K,0) K—(K—S7)=Sr K
’ ’ ’ A B,
, A B ,
Se =KA+rn"—P(K,0); 4-5
P.(K.0) =K +nrT—S,, (4-6)
Pl,(K,O)>max<O,K(1+)T*SO)O (477)
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K,

,» PJ(K,0) <K,

P, (K,0) = max(0,K—S,),

b

» P,(K,0) = P.(K,0),

K_So

P.(K,0) = max(0,K —S,),

Ka+n'—S, .

(4-8

66

4-5 4-2
4-5
So 0 max(0,S, — K1+~
So max(0,K—S,) max(0,S,—K(1+r 1)
Ka+» T 0 max(0, K(1+nNT—S,)
K max(0, K—S;) max(0,K—S;)
Rk A Bk AL %A BRI
C e
SufK/(|+f‘)] ‘S},_Kf(]‘i‘!‘]-r
S,—K K
K S K S
B2 E A FAF BRI
P P




4.3.1.4
(put-call parity), ) .
D
) (fiduciary call option),
KA+n—7 .
) ) 476 °
4-6
=T )
=0 )
Sr<<K Sr>K
Cl(K’O) O ST*K
Ka+m»n-T K K
C.(K,0)+K+rn T K Sr
(protective put option),
’ 47 7 o
4-7
=T )
(t=0 )
Sr<<K Sr>K
P.(K,0) K—Sr 0
So Sr St
P.(K,0)+S, K St
C.(K,0)+K({(1+rT=P(K,0)+S,, 4-9
o ) C.(K,0) . K(1+» T ,P.(K,0) S,
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120 30 ; 100 .
5%7 b

)

P.(K,0) = C.(K,0) +K(+nT—S, =30+120 X (1 4+5%)"* —100 = 47. 11( Do

4-5
20 s 18 s ,
4 2 6%,
9 . ?
’ ’ ’ e o
P.(K,0) =C,(K,0) +Ke " —S; = 4+418¢ * %" —20 = 1. 47¢( ) <2 ,
s K s
0. 53 (2—1.47=0.53),
2)
C.(K.0) = P.(K.,0) +S, — K1+ ", 4-10)
P.(K,0) = C.(K,0) + K(1+nr)"—S,, 4-1D
4-10 ) ,
o ,(4-1D)
N o ) 4-8
9 ST<K ST>K ) o
4-8
Py
Co = S()
—X/A+nT
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( )
o
P, = —S,
X/(+mnT
G
So = X/(1+V)T
ipo
P(]
X/A+nT = So
—C
3)
SSs—K<C,—P, <SS, —K/(OQ+nrT, 4-12)
4)
b D o b
CI o FV(CF) PV(CF)
(r ( t=0 ),
C(K,O+KA+rnT=P(K,0)+[S,—PV(CF)], (4-13)
Co, = max{0,[ S, —PV(CF)]—KO+rT};
Py, = max{0,K(1+r) T—[S,—PV(CF)]}, 4-140
0 , (1= '¢(
) e T ( Do
4.3.1.5
, . Black-Scholes (
“st ”) ’ ’
st o
D

C.(K,,0)0 C.(K3,0)( K, <K3),
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Cg(Kl9O)9 Cg(K29O)D 479 o
4-9
G@=T )
=0 )
Sr<<K, K <Sr<K, Sr>K,
Cy(K] 90) (j(,(Kl 90) O ST*Kl ST*K|
C(K;,0) —C.(K;,0) 0 0 —(Sr—K3)
C()(Kl 90)*CF(K2 so) O ST*K1>O KZ*K1>O
4-9 . ’ t=0 9C3(K1’O)7Cf(K27O>>O9
° ta St>K27
S,iKl 7(S[7K2)7 K27Kl>09
,Ca(K“O)*Ca(KZ,O)>OO s
) o (deep-in-the-money)
(deep-out-of-the-money) )
° s ’ (K2 _Kl)(l +
T)iT > C((Kl 90) 7Ce(K2 70); ’ (Kz - Kl) > Ca(Kl 90) *Cu(Kz 90)0
° ’ - Pf(KZ,O),
Pe(Klvo)a KZ>K10
4-10
=T )
=0 )
Sr<<K, Ki<Sr<K, Sr>K,
PF(KZ »O) P((K‘Z ,O) KZ*S’[ K‘Z*S’[ O
P.(K,,0) —P.(K;,0) —(Ki—Sp) 0 0
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( )
=T )
=0 )
Sr<<K, Ki<Sr<K. Sr>K.,
P(,(KZ ,O)ip,,(K|yO) K27K1>O KzisT>O O
, P.(K,,0) —P,(K,,0) >0, .
° t ’ S[<K17 ’
P.(K;,0) K,—S,, P,(K,,0) —(K,—S), K, — S, — (K,
75[) :KZ*K1>09
(K —KD)A+nT=P(K,,0) — P,(K;,0); » (K, — K =
Pa(szo)_Pu(K]’O)o
2)

—C,(K,T)) C.(K, Ty, T, >T,, t=T, ,C, (K, T ’ max (0,
Sy, —KD, C.(K.,T,) T,—T, , max
(O?STl _K)9 (ja(K?T2)>Cu(K7T1)7 ’

’ ’ 9 ’ 473
; ’ ’ 4-4 o
( (

max(0,5,—K)
max(0.5,— K)

4-3 s T, >T, 4-4
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(deep-in-the-money) , , )
R (deep-out-of-the-money) ,
, (time value decay),
. 4 - 5 °
c
i
i ' R S A
TR T4
i W EHHE
v etint /. = 2
B ] A {E AR 2
4-5
) o Pa(KsTl) Pa(Ks
T, T,>T,, t="T, P, (K, T)) ’ maX(O,K*STl)Q
Pa(K,T2) TgiTl 9 maX(O,K*STl), Pu(KyTz)>
Pa(KaTl)a . o 476 477 .
P
Y, S
4-6 , T, >T,
4 - 8 . K . ’ ’ o
. A b b
’ K_SO ’ A ’
° 4 - 9 )
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=
s
=
=
&

A0 R I i 4

I 4 1E

K

4.3.1.6

Pr = max(0,K — Fp),

Fr—K),

b

Cr = max(0

Fr

Sr

o

4-11
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74

4-11
F, 0 max[ 0, (Fy,—K)(1+r) 1]
F() maX(O,K*Fo) max(O,Fo*K)
Ka+n T 0 max[ 0, (K—F,)(1+r) "]
K max(0,K—F;) max(0,K—F;)
2)
o A Bo
A + ( K—Fy);
B. + o
4-12 A
(=T )
(=0 )
Sr<<K Sr>K
C.(K,0) 0 Sr—K
(K—F)(+rn T K—F, K—F,
CF(K,O)‘F(K*FQ)(l‘FF)iT K_Fo S’[—Fo
4-13 B
(=T )
(=0 )
Sr<<K Sr>K
P.(K,0) K—Sr 0
O S’[*Fo S']'*Fo
P.(K,0) K—F, Sr—F,
C.(K,0)+(K—F)+rnT=P(K,0), (4-15)
C.(K,0)+K(0+rnT=P(K,0)+F,(1+rT", (4-16)



C.(K,0) + K(1+r " =P.(K,0)+S,, 4-17
4-7
90 , 2, 5% 15. 25
. 4.88
: K=90,T=2,r=5%,C=15.25,P=4.88, C.(K.,00 +K(+n " =
P.(K,0 +F,(1+»" ,  F=101.43C ),

3)
’ ’
3 ’ ’
i ’ ’ o
’ °
’ o
) o ’
’ o ’ ’
b o
’ o
’ ’ ’
’ o ’
4-8
?
A. ’
B, ;
C: 9
D.
:D
4,3.2
s o 11 )

(option Greeks) ,
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4.3.2.1

FSRBHM
SRR -ER

wun

=

10 20 30 40 50 60
FRIEE P4
(1) FHEkIH

4-10

(=]

4.3.2.2

60

76

4-10 o

0 20 40 60
Frif B b

(2) BRI
(X=40,r=0.1,6=0.2,T=0.5)

30
ﬁzs
%320
#r 151
ml()-
5-
0 1 I 1 L 1 1L
0 10 20 30 40 50 60 70
AT A
(2) FH IR

(8=45,r=0.1,6=0.2,T=0.5)

o 4-12
0.01 0.1 ,



8 0.8
§ 7/// E 0.7+
- 6 0.6
N B os|
#r at B 04t
% 3l o3t
2t 02t
I 0.1F
0 0
0 0.02 004 006 008 0.l 0 002 004 006 008 0.1
TE IR F) FRKF|
(1) &k (2) & B
4-12 ($=45,K=40,6=0.2.T=0.5)
4.3.2.4
( . )
s )
. 8 . 0.4
A i
# 70 IS
W et Wo3
B 5| f>'8
g 4 go.z-
3,
2t 0.1
[A
0 : : : : 0 ' -
0 0.1 0.2 0.3 0.4 0.5 0 0.2 0.4
SR S )
(1) FHHRIIR (2) FRIM
4-13 (8§=45,K=40.r=0.1,6=0.2)
4.3.2.5
s 4-14 ,
8
F H
ik % 6l
# 3
74 rod
#r I #r 4t
sl L3
4t 2t
2|
0 ‘ w . . 0 :
0 02 0.4 0.6 0.8 0 0.5
BEE BE)F
(1) & Bk (2) BB
4-14 ($=45.K=40.r=0.1,7T=0.5)
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5.1
5.1.1
; (interest rate swaps) (
plain vanilla interest rate swap), ,
b b b (
,netting) ,
o 12 15 ,GE
2 500 o LIBOR25 bps,
.9 12 15 o
GE ) GE o JPM
) GE , JPM
6.2%,]PM LIBOR, 90/365 )
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90/360 . LIBOR  5.9%, . GE JPM
382192 (25 000 000X 0. 062X (90/365) =382 192), JPM GE
368 750 (25 000 000X 0. 059 X (90/360) =368 750) ,
. LIBOR .
5-1 . GE LIBOR+25 bps
. JPM 6.2% , . JPM LIBOR . ,
GE GE 6.45%(6.2%+0.25%=6.45%)
LIBOR + 25 bps
GE
6.2%| | LIBOR .GE 6. 2% 4+ 25 bps
= 6.45%
JPM
5-1
,JPM 6.2% LIBOR, JPM
LIBOR . JPM . ,
LIBOR . 25
,JPM LIBOR
. , LIBOR . ,
LIBOR . .
.GE , . JPM
. ,GE
. JPM , GE
5.1.2
(currency swaps) o
. TGT ., TGT , 900
. TGT 900 , TGT .
TGT . DB TGT DB
, TGT .
TGT 5 1000 6% . DB .
, 3 15 9 15 ,DB TGT 5.5%
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. TGT DB 4.9% . 1 000
900 ., TGT DB 9 15
9 15 .DB TGT 900 s TGT DB 1 000 .
3 15 9 15 .DB TGT 27.5 (1 000X0. 055X (180/
360)=27.5); TGT DB 22. 05 (900X 0. 049 X (180/360) =22.05), (
. 365 )
9 15 .DB TGT 1000 s TGT DB 900 .
5 - 2 o TGT ) DB?
DB  TGT 900 . ,TGT 30
. DB 22. 05 . DB 27.5 .
,TGT DB 1000 , . DB 900
A. 9 15
1 000
TGT | DB
900
1000 [
TGT
. TGT 900
B 3 15 9 15
22.05
TGT DB
27.5
30
(6%)
TGT . TGT
22.05 27.5
C. 5 9 15
900
TGT | DB
1 000
1 000
TGT . TGT
5-2
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TGT ,
, TGT . DB , DB
,  TGT . ,
TGT . . TGT
, DB . ,TGT ’
, , ,TGT 1 000
. 1 15 7 15 . TGT
, 1000 . .
5%, 40 000 1 000 (0. 05X (180/
360) X 40 000=1 000) . 0. 85 / . 34 000
. 6%, TGT 1 020 (0. 06 X (180/360) X 34 000=
1020) o . TGT )
1 15 7 15 .
5.1.3
) ) (
) (equity swaps)
o A B VA
, , B 500 , B
o 500 . , A
B . 500 . ,
A 500 B, B
, , 500 1%, B A 1%
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\ 12 ,VAAPX 1
. . VAAPX
500 . . 3 .6 .9
12 .
VAAPX MWD . 1 , 3.
6 .9 12 , VAAPX MWD 500 .
MWD VAAPX . MWD 6.5%., 365

3 31 :100 000 000X0. 065X (90/365)=1 602 740( )3
6 30 100000 000:X0. 065X (91/365)=1 620 548¢( )3
30 ;100 000 000X0. 065X (92/365)=1 638 356( )3
12 31 100 000 000X0. 065X (92/365)=1 638 356( Do

©

500 12 31 3517.76, 3 31 3579.12,
0.017 4(3 579. 12/3 517. 76 —1=0. 017 4), , VAAPX
MWD 1 740 000 (100 000 000X 0. 017 4=1 740 000) .
6 30 3 452. 78, —3.53% (3 452. 78/
3579.12—1=—0.0353),  3.53% . , VAAPX
, MWD ., MWD VAAPX 1620 548
, VAAPX 3 530 000(100 000 000X 3. 53% =3 530 000)
5-3 VAAPX MWD , , VAAPX ,
, 500
, ., VAAPX MWD VAAPX
. MWD VAAPX MWD

500

VAAPX MWD
.0

: VAPPX

5-3 VAAPX
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5.1.4
(commodity swaps) , ) )
5.2
5.2.1
1 )
FS0.nam) > By (h)) +1X By (h,) (5-1)
j=1
:FS(0,n,m) 0 n m 1
; By (h,) n 0 o
(reset day) , , 1
0 1 o

FS(O,n,m)EBO(hj) +1XBy(h,) = 1.0,
j=1

FSunom) = 29— Boll) (5-2)
DBy (b))
=1
90 . 180 . 270 360 . LIBOR
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: 1., (90)=0. 034 551, (180)=0. 035 8; 1, (270)=0. 037 0; L, (360) =0. 037 5,

1

Bo(90) = 1750345 < c90/360) - 991 45
B, (180) — 1 — 0.982 4;
1+ 0.0358 X (180/360) f
B,(270) — 1 — 0.9730;
11+0.0370 X (270/360) f
B, (360) = 1 = 0.9639
14 0.037 5 X (360/360) °
B B 1—0.9639 _
ESCO.nam) = FS(0,4.90) = 5503069824 + 0. 973 010,963 9 - 009 2.
, 1 . 0. 009 2 .
. 0.009 2X(360/90)=0. 036 8. 3 000 ,
0. 009 2330 000 000=276 000( ),
o 9 60 o
60 LIBOR , 30 120 210
300 ° :LG()(BO):O. 042 5;L60(120>:O. 043 2;
Ly (210) =0, 043 7; Ly (300) =0. 0444,
By, (90) = 1 = 0.996 5,
14 0.042 5 % (30/360) f
By, (180) — 1 — 0.9858;
1+0.043 2 X (120/360) :
By, (270) — 1 — 0.975 15
1+0.0437 X (210/360) ’
By, (360) — 1 — 0.9643
1+ 0. 044 4 X (300/360) °
, 1 , 5-4
, 60

0.009 2 X (0.996 5+0.9858+0.9751+40.964 3) +1. 0 X (0. 964 3) = 1. 000 4,
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| 0.0(|)92 0.0(?92 0.0({9 2 1.00? 2
0 60 190 180! 270! 360!
NI
5-4
, 0 90 LIBOR
3.45%., 0. 034 5X(90/360)=0.008 6,
90 1 s 1. 00+0. 008 6=1.008 6
30 60 ,  1.0086X0.9965=1.0051, 5-5 R
| ]'0|086 | | |
0 60 590 180 270 360
5-5
1. 000 4, 1. 005 1,
s 1 0.004 7(1.0051—1. 000 4=0.004 7).,
3 000 . 141 000 (3 000X0.004 7=141 000),
, ( ), )
( Do
5.2.2
1) ’ H
2) ’ H
3) ’ H
4) . o
( ) ( ) o
b 17 b
?
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1 . ;
1
o ) So s
. 1
1/S,. ( .
)%
. 0. 009 2, 3.68%,
; . . 0.8 /
. : L, (90) =0. 034 551, (180) =
0. 035 851, (270)=0. 037 0; L, (360) =0. 037 5, L (90) =

0. 052 0; L5 (180)=0. 054 0; L§F (270)=0. 055 5; L.5" (360) =0. 057 0,

& _ 1 _ ,
By (90) 140.0520 X (90/360) 0. 987 25
BY (180) — 1 — 0.9737:
0 140.054 0 X (180/360) ’
SF(270) = 1 = 0.9600;
1+0.0555 X (270/360) ’
- _ 1 _
Bq" (360) 140.057 0 X (360/360) 0.946 1
SF _ SF _ 1_0. 9461 _
EST0snam) = FS¥(0,4.90) = G=0er 559737 +0. 960 0 - 0. 946 1 - 13 9¢
1 .
0.013 9X(360/90)=0. 055 6 5.56% .
3. 68% 5.56%.,
1 1.25 (1/0.8=1.25), .
1: 3. 68% ) 5. 56% 5
2: 3. 68% . H
3. . 5.56% ;
4, , .
. 1 1.25 .
60 . .
. L (30)=0. 060 0;
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s (120)=0. 061 5; L& (210)=0. 063 5; L5 (300)=0. 065 3,

1

SF f— P— .
Bio (90) = 1+0.0600 X (30/360) 0.995 0
SF o 1 - .
By (180) = 1+0.0615 X% (120/360) 0- 979 9
1
SF _ — .
W (210) = 1570635 % (210/360) O 96435
S (360) = 1 = 0.948 4
60 140.065 3 X (300/360) ' °
0. 82 .

o

0.013 92X (0.9950+0.979 94 0. 964 34 0. 948 4) + 1. 0 X (0. 948 4)

= 1. 002 4( ).

. 1 )
(140. 013 9) X0. 995 0=1.007 9 , 1.0079 60 .

1 .
1. 25 .
=1.002 4X(1.25)=1. 253 0( )
=1.007 9X (1. 25)=1. 259 9¢( ).
0. 82 / .

5.2.3

D ,

=1.253 0X0. 82=1. 027 5( )3
=1.259 9X0. 82=1. 033 1( Do

=—1.027 5+1. 000 4=—0. 027 1;
=—1.033 14+1. 000 4=—0. 037 2;
=—1.027 54+1.005 1=—0. 022 4;
=—1.033 14+1. 005 1=—0. 028 0,

o 9 9
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88

2) ,

3) ,

5.2.3.1

D 1
2)

B, (h,);
3)

b

FS(0,n,m)

h] 9h2 ’

1.0— By (h,) —FS(0,nsm) > By(h;) = 0,
j=1

FS(O,n,m) =
5.2.3.2
5.2.3.3
Se(1) S (D
1
, , 1
5.2.3.4

7

DBy (k)
j=1

~

1. O - Bo(h,,)

hu’
FS(Oanam)o
s Se(2)
0

5-3)

BG-4



. , , 0. 009 2, 3.68%.
60 . o So s
S(soa 30 s (S90/So)_1o
. 0 1 1/S, , 60
SGO/SO ’ ’ SE)()/SO o ’
(S9O/SO)710
1) Sso/so H
2) 1 b hn?
BG()(hn);
3) ’ hl \hZ’ FS(Oanvm)o
, t ,
S[ n
S——B,(fl”)—FS(o,n,m>EBf<h,>o (5-5)
0 j=1
60 1405. 72, 1436.59,
, :Leo (30) =0. 042 5; Ly (120) =
0.043 2315, (210)=0. 043 7;Ls, (300)=0. 044 4,
By, (90) = 1 — 0.996 5
1+0.042 5 % (30/360) ’
_ 1 _ )
Biso (180) = 150052 5 c120/360) — O 98 8
By, (270) — 1 — 0.975 15
( 140.0437 X (210/360) ’
_ 1 _
Bi (360) = 1750014 < (300/360) ~ O 964 3
0.009 2,
(1 436. 59 _
m)—o. 964 3—0. 009 2 X (0. 996 5+0. 9858 +0. 9751 +0. 964 3) = 0. 0216,
5.2.3.5
0.008 6,
1,
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1 436. 59 B
(1405‘ 72)—1.008 6 0.9965 = 0.016 9,
’ 0.0216,
—0.004 7,

’ b b b

0.021 6—0. 004 7=0. 016 9,

5.2.3.6
0 1405.72, 60 1436.59; 0 5255. 18, 60
5285.73, )
1436.59 5285.73\
(Ta0572) (325518) = 0- 016 1.
) 1 )
5.3
(basis swap), s o
LIBOR, o (spread) ,
) o LIBOR ,
(spread) , LIBOR LIBOR
. LIBOR
o (constant maturity
swap) LIBOR, (con-
stant maturity treasury, CMT) o ,
CMT . . CMT
) CMT .
, CMT .
(overnight index swap, OIS),
s 1

90



(accreting swap) (amortizing swap)
o ) (index amortizing
swap) , s o
b b o o
(diff swap) N .
(arrears swap) , )
o b b b
(capped swap) o s
(floored swap) o

5.4

5.4.1
(swaption) o
b o b
b o
b o b
b ’
, (receiver swaption) (payer swaption) ,
;
b o
o b b
b o b b
b o
5.4.2
b o
b b
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5.4.3
(payer swaption) , )
. 3.60%, 2 000 .
5-1 o
5-1
90 3.45% 0.9914
180 3.58% 0.98214
270 3.70% 0.9730
360 3.75% 0.9639
, 0.009 2, 3.68%,
3. 60% .
3.68%, .
o 5-6 o
, ., 3.60% .
3.60% 180 000 (20 000 000X 0. 036 0X (90/360) =180 000) ,
LIBOR, . 3. 45% 172 500
(20 000 0000, 034 5X(90/360)=172 500) , ) o
5-6(D) o
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. 3. 68% 184 000 (20 000 000X 0. 036 8 X
(90/360)=184 000) , LIBOR, LIBOR
LIBOR R R . 5-6(2) o
(@)
$] 7’2 §00 $*** $*** $***
H AR 90F: 180K 270K 360K
FHAH l l l l
$180 000 $180 000 $180 000 $180 000
% % % 20000 000X LIBORX90/360 . LIBOR
2) ’
$184 000 $184 000 $184 000 $184 000
+$172 500 e HGHEE s
HHIIB 90K 180F 270K 360K
$180 000 $180 000 $180 000 $180 000
+$172 500 gk ok Gk
x % x 20000 000X LIBOR X 90/360 . LIBOR ;
3
$4 000 $4 000 $4 000 $4 000
R R 180K 270K 360K
A
4
$15 643
HEWNEA 90X 180K 270K 360K
5-6
’ s 4 000 (184 000—180 000=4 000),
5 - 6 ( 3) o

93



4000 X (0.99144-0.9824+0.973 040963 9) = 15 643( Do

576(4) o
X FS(O,nym)v
maX[O,FS(O,n,m)*1‘]230(/1]); (5-6)
=1
max[ 0,2 — FS0,n,m)] > By (h)), 5-7
i=1
5.4.4
. max[_ 0, FS(0.nm) — 2] > By (h))
j=1
FSOunam) = 20— Bolh) (5-8)
ZBQ(hj)
j=1
1.0— B, (J "
max Ov,,io(l")_l‘ EBO(IL]-)D G-9
DB, (h)) i=1
ji=1
max{0.1.0— [ > By (h;)) + By (h,) |} (5-10)
j=1
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x> By(h)) + By (h,). (5-11)
=1
. 1 ’ X o
max(0,1— Do
’ Xy 19 ° 1’
5.4.5
, , (forward swap),
5.5
, (credit risk), )
, (netting) ,
(current credit risk)
(potential credit risk) , )
o A B ° ZA B 100 000
,B A 35000 s A B 65 000 o 650 00

95



s s o 1 250 000 ,
A , B o
A , . B A . A )
A s A B 65 000 JA B
1 185 000 (1250 000—65 000=1 185 000), , B
s B A 1 315 000 (1 250 000-+65 000=1 315 000)
’ A , B 65 000 R
b 9A o . A
o 1 100 000 , A R A
B 1100 000 R A A R
. LIBOR
; o , LIBOR
. ) 3.68%,
50 bps, 50 bps (swap spread) .,
o LIBOR
? , (mark-
ing to market) o
, 1 0. 009 2,
, o , 6
Li150(90) = 0. 039 03115, (180) = 0. 040 2,
180 , 90 180 o
8180(270) Blgo(36o>o

1-40.0390090/360)
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1
1-40.040 2(180/360)

B (360) = = 0.980 3.

0. 009 2X (0. 990 3+40. 980 3)+1. 0>X0. 980 3=0. 998 4,
1, ,
1—0.998 4=0. 001 6,

b

0.001 6 o ,

1—0.980 2
0.990 3+0.990 3

; 1%,

FS(0,n,m) = FS(0,2,90) =

= 0.01,
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6.1

(mortgage rates) . (deposit rates) . (prime borrowing
rates) , o ) ( )
6.1.1

(treasury rate) . ,

b b

6.1.2 LIBOR
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o s 6
, 6. 250% (bid rate) 6.375% (offer rate),
6. 250% 6
6.375% o (London
Interbank Bid Rate) LIBID, (London Interbank
Offer Rate) LIBOR,
,  LIBID LIBOR ; ,
, LIBID LIBOR
LIBOR o ( ),
LIBOR s
, LIBOR
o LIBOR ,
, LIBOR
6.1.3
) (repo or repurchase agreement)
(repo rate), )
(overnight repo) , o
(term repos) ,
6.1.4
n (zero rate) ( (zero-coupon rate) )
n . , n
o 7N n (n-year spot rate ), 5
5% , 100 .5
100 X ¢ = 128. 40,
, B
b 6% b b
, 5
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6.1.5
(forward rates) o
1) 6 - 1 ° o
, 10% 100 , 100e™! =
110. 52 ; 10. 5% 100 ,
100e% 1052 = 123. 37 ; .
6-1
(n) n (% ) n (% )
1 10.0
2 10. 5 11.0
3 10. 8 11. 4
4 11.0 11.6
5 11. 1 11.5
6-1 11%.
. 10%
10.5% . 10%
10. 5% . 11% , 100
, 10% 11%
100e™ 1™ = 123. 37¢( Do
10.5%
100e% 19552 = 123, 37( )%
, (
10.5% 10% 11% )% ,
10.5% 10. 8%
. 11.4%, 10. 5% 11.4%
10. 8% .
s 6 - 1 ° ’ Rl
Tl ’Rz T2 (T2>T1)aRF T2*T1 ’
_ R2 TZ 7R1 T1 _
RpfiTZ_Tl . (6-1)

100



(671) ’ 671 :T1:3,T2:4,R1:
0.108 R,=0.11, (6-1) R-=0.116,
, 6-1 , 10% 100 , ,
10.5% , 100! = 110. 52 ,
100e% 109%2 = 123, 37 . 123.37 = 110. 52¢% 1, 2 110. 52
11%. 11% 100 ,
, 10. 8% . 100e%19%¢ = 138. 26
, 1006150 = 155. 27 . 155. 27=138. 26" 116,
11.6%.
6-1)
Re — Ry + (R, —R,) =11 6-2)
F 2 2 1 T, —T,°
) Tl TZ ) R2>R1 ) RF>R2;
9 ’ R2<R1 9 RF<R20
6.2
o 672 o
6-2
D) (Y% ( )
0.5 5.0
1.0 5.8
1.5 6. 4
2.0 6.8
, 100 , 6%, ,
3 , 5% 6 ;
3 , 5.8%

3670. 05X0. 5 + 3670. 058X1.0 + 3670. 064X1. 5 + (100 _'_ 3)670. 068X2.0 —— 98. 39( ) .
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6.2.1
(bond yield) )
o 98. 39
( 6-2 Do Y
36 yX0.5 +3€ yX1.0 +3€ y<1.5 +103€ yX2.0 98 39( )’
( ) v=6.76%,
6.2.2
, (par yield)
c( c/2), 6-1 s
€ —0.05%0.5 € —0.058%1.0 € —0.064x1.5 €\ —0.068x2.0 __
Ge e + e +(1oo+2)e 100(
s 100 R
c=6. 87,
6. 87 %( . 6.75%).
6.2.3
(bootstrap method) , , 6-3 5
3 ,
3 , 97.5 , 2.5, , 3
R 0 _ Rm
(4X2.5)/97.5=10. 256%. R = min(142),
41n(1+%): 0.101 27,
10.127%., 6 . 94. 9 . 5.1,
(2%5.1)/94. 9=10. 748% . R, = mln(1 +%>,
6
2m(1+%): 0.104 69,
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10. 469% ., ,
10y
1n(1+90)_ 0.105 36,
10.536%.
6-3
¥
( ) (D] ( ) ( )
100 0. 25 0 97.5
100 0. 50 0 94. 9
100 1. 00 0 90. 0
100 1. 50 8 96. 0
100 2.00 12 101. 6
*
1.5 :
6 —$4; 1 —$4; 1.5 —$4,
, 6 10. 469%,
10. 536 %, . 96
. R 1.5 .
e R = 0,851 96,
R —=—1n0-85196 _ 15641,
1.5
,1.5 10. 681 %, 6 R 62
6 .1 1.5 6-3 .
2 . R 2 .
6670. 104 690. 5 +6€70‘ 105 36X1.0 +6€70' 106 81x1.5 + 10667RXZ.0 — 101 69
R=0.10808, 10.808%.,
64 .
(zero rate curve) .
( , 1. 25 0.5x10. 536+
0.5X10.681=10. 608 5%), .
67 1 o 9
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6-4 6-2
) (%) ( )

0. 25 10. 127

0. 50 10. 469

1. 00 10. 536

1. 50 10. 681

2. 00 10. 808
F
Sl
S
i
% L

10
BHAA (%)
1 2
6-1
. 1 5 \2 \2 5 b o
2.3 6%, 98 . 2.7 6.5%.,
99 . 2.5 6.25%, 98.5 .
6.3
(Duration) , ,
’ o N n ° s 1
(coupon-bearing bond) n o, n
t; C,'(l<l‘<7’l), B y(
)
B= Zciej’“o (6-3)
i=1
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o B
N, [l
D - i=1 tl[ B
t;
t;
6-3 ,
%ﬁ —_— 2(‘1{567}% °
i—1
oB
= =—BD
Ay °
Oy, (6-7) s
oB
— =—BD
oy
oB _
B Doy,
(679) ’
(basis points)
6.3.1
y
(6-8)
BD§
B =— Y,
g 1+y
’ y
BDgy
oB = 1+y/m

b

(6-5)

(6-6)

6-7

6)/7
0B,

6-8

6-9)

0.01%,

(6-10)

(6-1D
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D%
«_ D _
D = 1TFy/me (6-12)
(modified duration),
0B =—BD " §y., (6-13)
6.3.2
(bond portfolios) D ,
, ,(6-13) B
’ 5)/ ’
° ’ 8:)/ ’
(6-13)
5B
, 6-2 B
X
y
’ ay
K o ‘Y
b ),‘
o ; X
Y . (convexity)
s (6-13) . 6-2
6.3.3
( Do
(duration matching) (portfolio immunization)
( ) ( )
1 t tit1 o t; tit
5y ’ ’
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6.4
, . 6-2
8y ° 6:)/:0 D
)0 9 b
(6-11) ; ,
( ) Y ( ), ,
Y ; , X
Y o
_ 1 @B _ 2t .
C= B oy B . 6-14)
9(678)
B Doy +Lcwyr’. (6-15)
B 2
6.5
(day count conventions) ,
o , (
X/Y, . X
Y
- X 3
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108

D) /
2) 30/360;
3) /360,

9

30/360 ;

365/360

30/360

<]

b

122

3
:124/184X4=2. 695 7(
30/360

3

1

1

8%,

o

7

b

9

3

1

(4X30+2=122),

3

/360

360

b

365

Do

184 (
124,

b

o

180

:122/180X4=2.7111,

360
»90



20 80
90 , (over-the counter) (exchange-traded
markets) ,
, , : (FRA) . .
(bond options) . / (interest rate caps/floor),
7.1
(forward rate agreement, FRA) ,
’ o ,FRA
o ,FRA
o b b . FRA

109



7.1.1 FRA
FRA . b
FRA . s
(LIBOR), FRA , LIBOR,
FRA (mXn) ,m , (n—m) ,
s 7-1 FRA LI-
BOR, (n—m) LIBOR, , (1X3) FRA FRA
1 , 2 , 60 (2 ) LIBOR; (3X9)
FRA FRA 3 , 6 , 180 LIBOR,
mH (n—m)H
Ao
e Y ™~
FRATFG FRAZIH
L | J
PEH IR PERREE
(HieiimFIZEH)
7-1 FRA
, “ ” . FRA
, ( —FRA ) X ; FRA ,
(FRA — ) X .
FRA ,
( —FRA ) X (
’ 1+
FRA Do , s
360 s
( — FRA ) X (——==— )X
< 360 ) 71
1+ i < 360 )
7-1
2X5  FRA, 1 000 , 4%, 90 LIBOR
4.1%,
A. 2 500. 00 ; B 2 474. 63 i C 2 500. 00 ; D 2 575. 63
, 3 9 4.1%,
. (0. 041—0. 040) X 10 000 000X 90/360=2 500 )s
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2474.63( Do

:2500/[144. 1% (90/360) =

7.1.2 FRA
7.1.2.1 FRA
(FRA) )
t=20 . 120 X ’ 120 ° ’
X 30 . 30 ° 30 . ’
D) 790 9 90 ° . 120 Iy
7-2,
WCRLX(1 41, X 30/360)(1 4140 X 90/360)
&AL WL [E1XT 1+ 7y, X 30/360)
10 130 120
X 5 X1+, X 30/360)
IR BE X1+ 7, X 120/360)
7-2
7-2 , , , 120
o » X (1473 X 30/360)(1+ry X 90/360) = X(1+
_ 1+7’120 >< 120/360_ @
iz X 120/360) o = ( 1+ ry X 30/360 gy :
o IJFT(,,) ><7’Z/36O o } 360 _
F(n*m) - |:1+T(,n) ><7’7l/360 1 Xn*mo (7 2)
.m FRA sn—m o
FRA . n—
m Y (—m) 9 m X ’ n Xl:l +r(n*m) >< (n_
m) /3607, , FRA =0 Vo
v, X X[+ 7w X (n—m) /360 7-3)

T 147, Xm/360

14, Xn/360 °

111



7-2
1X4  FRA, 30 5%,120 7%, FRA ?
( )
A, 7.47%; B. 7.63%; C. 9.32%; D. 6.86%.,
% 1A = ?
A A
L | |
0 30 120
Y
7%
FRA 1X14 30 . 9 30
90 .
30 30 .5% X30/360=0. 004 2;
120 120 7% X120/360=0. 023 3;
140.0233 . )
90 170 004 2 1=0-019 087 1
;0. 019 087 1X360/90=7.63%,
7.1.2.2 FRA
FRA . FRA
t , t ,FRA
vV, — X X[+ 7w X (n—m) /360] 7- 1
Y14t ren X m—1)/360 1+ron X—1t)/360 °
A =T 57— L (n—0) o
’ t
o o b
t . o
7-3
30 , 90 , 1 000 9
FRA 5%, LIBOR . .FRA ?
30 4.8%
60 5.0%
90 5.1%
120 5.2%
150 5.4%
A, —15495 ; B. —15154 ; C. —15280 ; D. —15 331 .
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FRAHIBRO0R TR BIBRO0K
7 A A
L | |
0 !30 90 180
1 1
1 1
' !
FRAZE {AF % =5%, :
150K LIBOR=5.4% !
! !
' 150K F 430 '
MBI DRHABIOR AR
,FRA 90 90 LIBOR, 90
30 FRA .
, 30 60 90 .
. T 1+rw Xn/360 360
Fln—m) = [1+r<,,,) X m/360 I]X n—m’
_ T140.054X150/360 360
F= [ 1+0.05 X 60/360 1]><150760_O‘561 98.
, . 30 180 150
150  LIBOR . 9
=10 000 000X (0. 5—0. 561 98) X 90/360=—15495( ),
, 180 30, 150 .
_ —15 495 o
~1T0.054%X150/360 10 154.03C .
, 5.619 8%, 5.4%,
7.2
(CBOT) o
. 15 , 15
o b
. 5 (Treasure Bond Futures)
. ) 6. 5"\’10 ( )
o 5 ,
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7.2.1
(quotes) o )
2007 3 15 , 2007 6 106—04 106 32420
100 000 . , , $1
1 000 . .
7.2.2
, 15 15
o , (conversion factor)
(accrued interest) , 100
( X )+ o
100 000 . 90. 00 \
1.380 0, 100 3
. 100 ( )
(1. 380 0 X 90. 00) + 3. 00 = 127. 20( Do
. 100 000 ,
127 200 .
D 6% ( ),
3 .
2) ) , 6
’ b ( 3 )7
3 , .
. 10%, 20
o s 20 6 R
6 , 20 \ 100
6%, ( 6 3%),
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40

o 100
,-Z; 1. 03 +1. o0 — 146 23( ).

. 1.462 3,
: . 8%, 18 4
. . 18 3 .
6% ( ) 3 .
S 100
; o7 T o3 = 125-83C ),
3 . V1.03—1, 1.488 9%, .
123. 99 (125. 83/1. 014 889=123. 99) , 2.0,
121. 99 , . 1.2199,
7.2.3
. (CBOT)

(cheapest-to-deliver bond),

( X )+ .
o .
—( X )s

7.2.4
7.2.4.1
( )s
. ,180 4%, 100
98 (100X (1—0. 04X180/360) =98) ( 360 )%

115



4.2%, 97.9 (100X (1—0. 042X180/360) =97. 9),
. 97.9 98 . 0.1
, 0.1
F:S()X(IJFI’}‘)TO (775)
:So s 3 ;T
F
T O T o 7=
Vi=S5 (I+rpT 76
:V, t ;S t st
7.2.4.2
n C
— _ Al NT — o~ —
F=(S,—PVC) X (1+rp", PVC ;<1+m~>" (7-7)
F=[S,X(+r)"]—FVC, FVC=>,C(+r)""; (7-8)
=1
V, =S —pVC,— & (7-9)
(I+rp™
7-4
9 , 10 , 7%, 5%.
182

A. 1000. 00 ; B. 1001. 84 ; C. 965. 84 ; D. 1037.27
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S,=1000 =35 A EdE ] o2 23
L | | |
0 182 K 94 H 10 4
2; , 365 . 9 , 9/12 .
C=1000X (1+7%)/2=35;
PVC = 35/(1+5%)"/3% = 34, 159;
F = (1000—34.159) X (14+5%)"'2 =1001. 84,
7-5
, 100 , 1050 ,
?
A. 1001. 84 ;B 36.05 ; C. 70. 67 ; D. 49.05 .
PVC = 35/(1+5%)%/%° = 34, 618;
V:1o5o—34.618—% — 36.05,
7.3
7.3.1
(CME) 3
(eurodollar future contract) .
s LIBOR o
7-1 2007 3 16 ¢ )
3 95.06  95.10  95.05  95.09 +0. 02 4.91 —0.02 516. 751
4 95.24 95.29 95.24 95,28 +0. 04 4,72 —0.04 25. 625
5 95.41  95.44  95.39  95.43 +0. 08 4.57 —0.08 3.558
6 95.43  95.55  95.43  95.53 0. 08 4.47 —0.08 659. 688
7 95.59  95.59  95.58  95.59 +0.12 4,41 —0.12 1. 012
9 94,84  94.96  94.83  94.93 +0. 09 5.07 —0. 09 252.106
12 94.61 94.73  94.60 94.71 +0. 09 5. 29 —0. 09 163. 620
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3 36 .9 12 : 10
. : (CME)
Q ,
90
1oooooo><[1—%><(100—Q>><0.01]
— 10000 X [100 — 0. 25(100 — Q) ]. (7-10)
. 7-1 2007 6 95.53

10 000 X [100 — 0. 25(100 — 95. 53) ] = 988 825( Do

(7710) ’ O. OOO 19
25 o
Q 100—R, R 3 .
, /360 o ,
3 8%, 92 ,

10 000 X [100 — 0. 25(100 — 92) ] = 980 000( Do

Q . (100—QQ%
3 o , 7-1 2007 3 15 2007
6 20 4.47%(100—95. 53=4. 47) (
; /360 Do
) (CME)
. 7-2 (CME) (SGXO
(euroyen future contracts) , (LIFFE)
(MATIF) (euribor contracts) ( 3 LIBOR
) (LIFFE) 3

(Euroswiss futures) .

7-2
Chicago Mercantile Exchange CME
Singapore Exchange Ltd. SGX
London International Financial Futures Exchange LIFFE
Marche a Tarme International de France MATIF
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7.3.2 LIBOR

, LIBOR (the LIBOR zero rate
curve, (swap zero curve))
. LIBOR LIBOR . )
( N ) o
) 3 .6 .9 12 5 LIBOR
° [ Tl'(izlyzs"'>a
Ti Ti+l o ( )
(bootstrap procedure) . ¢ i R,
Ti ’
_RH]TI'H_RI'T[
T
_F (T —T) +RT,
Ry = T o
i+
7.4
(bond options)
7.4.1
(options embedded bond) (callable
bond) ,
o ( (lock out period)) )
o b 10 b o b
110 ; 107.5 ;
106 ; 103 o

(call option)

(putable bond),
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. (
5
12%
7.4.2
D
YVF
8%,
7.5
7.5.1

120

(put option) , )

(retractable bond))

o s 5
) o (
) o)
12%,
5 o
(yield volatilities) o
, F
% ~— D(SyF7
% =~ DyF ay}' °
° ’ o
oy
6 = Dyo,,
5 b 8%,
20%. o 5X0. 08X0. 2=0. 08,
Y

(interest rate cap),



LIBOR,
3 . 3
3 3
3 . 8%,
8%,
3 225 000
LIBOR 8%
200 000) , .
9%,
3
1/4,
LIBOR
b 5 ’
0.75 e+ 4. 75 ),
1.00  ,+++.5.00 )
7.5.1.1
119ty sy, to1 = T, Rk

Or =t — Lt s

(t
3 LIBOR o
LIBOR o
(interest cap),
5 . (
o)
3 LIBOR 9%
(0. 25X0. 09 X10 000 000=225 000)
200 000 (0. 25 X0.
25 000 .
’ 3 .
, LIBOR,
\ LIBOR 8%,

b

19 (

Rk

ty L L1

Lpta

Loymax(Rx — Rk, 0)(k =1,2,+,n),

(7-1D ts
n
Ly 513 7"'7t71+1

(caplets),

7.5.1.2

o et

LIBOR ,

° LIBOR T1sl24°00 1,

Lo

mmax(RK _RK ,O) °

enor) ,
3
100 000 s
o 3
08 X 10 000 000 =

b

LIBOR 8%,

10 000 000

9

0. 25
0. 50

0.5 .
J0.75

(7-1D)

trr1 s

(7-12)
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LA +Rkd0) ).

max(L Y

1
L1+ Rxd:)
1+0Rk °
Lyt L(+Rké)
, Lrt1 ’
7.5.2
(floors)
2,000 am)
L(‘)\kmax(RK _RK,O)Q
(collar, -

122

(7-13)

(7-14)
i s L
L(1+Rkéw)
’ tk+l(k:19
(7-15)

(floorlet),

(floor-ceiling agreements))



D
2)
3)

4)

5)

(exotic options)
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8.1.1
(package) N .
(range forward contract) .
(deferred payment option)
8.1.2
(compound option) ,
’ . 8 - 1
8-1
(call on a call)
(put on a call)
’ Tl ’ Kl H
TZ(T1<T2)9 K2c t= 1, .
, T, o
8.1.3
(chooser option) | (power option)
(pay later option) (delayed option) ,
8.1.3.1

(forward start option)

124

(call on a put)

(put on a put)

(binary option) .



AT A B WU W E
L I |
0 & I,
’ T, T,
SO ’ Tl S] o )
° 1 Tl CS] /So )
& ( Tz * T1 ) ’
_ S
VTl 1
e EN ((, SO ) ° ’ EN
c S, s Ey(S) = Spet 2T, ce T, g
8.1.3.2
D ;
2)
3)
8.1.3.3
(chooser option) )
(straddle) , o (
b 13 o ) b
s , ( )
( )
TI ’ max
C, P, C ,P o
(put-call parity) max (C, P)
max(C,P) = max(C,C+ Ke "1 — S ¢ 1)
=CH e Wmax(Ke 2T —§,,0), 8-1

S Ty 3 T

;K
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i) K . T’Z H
2) ¢ 1T T Ke oM T, .
’ o ’ max (C,
P) , o
max(C,P) = max(P— Ke "2 T 4§, T2 T | P)
:P+€(1(TZ Tl)max(Sl—Ke = (T, Tl),O)o (8*2)
1 K ’ TZ H
2) ¢ eI~ T Ke oM =Tp) T, .
8.1.3.4
(binary option) o ,
max(0,Sr—K); R R max(0,P|S;>K),
(all or nothing call),
(cash-or-nothing call) (asset-or-nothing
call) o ’ ’
P,
“ ” (one-touch option),
8.1.4
) (path-dependent options)

(Asian option) . (look-back option) . (barrier
option) , (shout option) (ladder option) (cliquet or ratchet
option)

8.1.4.1
(Asian option) o
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s (average price option) ,

(average strike option) ,

o

: max(0,S,, —K),

maX(O, Kisavg)o 9 Su‘v(' °
’ 1 2 . 3 o
: max (0, S—S,.),
. max (Os Sm,f 75)0 Save ’
8.1.4.2

(look-back option)

o

: maX(O?ST_Smin> ’ 9Smin

: maX(O ’ Smax 7 ST) ’ ’ Smax

8.1.4.3
(shout option) ,
max(S, —K,Sy —K,0) = max(0,S;y —S,) + (S, —K), (8-3)
:Stb\ o
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(barrier option) ;

(knock-out option)

b

(knock-in option) .

8§-2
down-and-out call down-and-in call up-and-out call up-and-in call
down-and-out put down-and-in put up-and-out put up-and-in put

8.1.5

(knock out)
l%ﬁ%lﬂﬂz fhﬁ“iﬁﬁé

’ Cdu + Cd'i - Co

’ P51(7+P(1i:P’Pm+Pm:Po

(multi-factor options)

128

b

Cuﬂ + Cui =



(rainbow option) , (basket option) (spread option)

(quanto)

8.1.5.1
(rainbow option)
. max (O’S]7K7527K7""S717K)o 351\52\"'\571
1 . 2 (= n o
, Margrabe o
8.1.5.2
(basket option) ,
8.1.5.3
(exchange option) ) )
8.2
8.2.1
, Black-Scholes
8.2.2
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8.2.3

8.3

) 13

8.3.1

Delta,Gamma  Vega . s

° ’ Delta
( ) )
, Delta , , Delta
8.3.2
(static options replication) o
, Delta )
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9 Black-Scholes

9.1 Black-Scholes

Black-Scholes

D ( Black-Scholes ) s
S. S ,
9t +ode. 9-1)
.dS ;dl‘ ;dZ ’
dt (dz=¢/dt, ,e (
0. 1.0 ) )5
( )so ,
Y7 o
, ( )
s ,
; ,  odz, o
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1 2,
3) b b
2 3,
4) , ,
5) ’ r ’
6) ) X, ts
7) o
8) >

9.2 Black-Scholes

9.2.1 Black-Scholes

,Black  Scholes

of of L 1, f _
o TS5 TS g =

:f s ;
,Black  Scholes

C — SN(dl) - Xeﬂ’(Ti[) N(dz ) °

d, — In(S/X) + G+ /D(T—1)

ovT —t
d, = In(S/X) + G —o*/D(T—1) _
ovT —t
:C ;N(I)
. , N(—z) =1—N(),

9. 2.2 Black-Scholes

9.2.2.1
, Black-Scholes

132

— 0

-2

V-3



_____ 9__,,_,,1,5!@5:15,591?91_6_%___________________}
B-S . B—S
’ 9 - 1 o
9-1
So + + — _
K — — + +
T + + ? +
r + + — —
+ + + +
— — + +
Black-Scholes o ,
, 13
9.2.2.2
(9 - 2) ) o
IU
° M ’ °
' Z
, (S, (XD, (.
(o) T s — o
, Black-Scholes
( ““ 7’) s
s
10 3 ,
11, 9 3 10. 5
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134

1,

. 3

9

A

11 9
10%,

9 .
10%,
9.2.2.3

b

11A—0.5 = 9A,
A= 0. 25,

0. 25
2.25

2.25¢ 05 =2.19C ),
0. 25 ,

10 X 0.25 — f = 2. 19,
F=0.31C ),

0.31

b

P
10 = ¢ "2 X [11P4+9(1—P) ],
P =62.66%,

15%,

10 = ¢ 1505 X [11P+9(1 — P) ],
P=69.11%.

0.31

Black-Scholes

s N(d3)

3
A
(11A—0.5)
o 3

10

11

H



9 Black-Scholes }

St X , , , e "TPXN(dy)
X ’ D ° SN(dl) -
871‘(T7/)STN(611]) ST .
_ _df .
,A—N(dl)—ds, , ;
A o » A= Nd))
sSN(d)) s, —e " TP XN(dy)

(asset-or-noting call option)

(cash-or-nothing option) ,SN({d,)

s —e "TPXN(d,) X . .
3 , , N(d;)
SN{d) , e " TP SN (d,) = SN (d,) ; )
( ) , ,
; , 1,
N{dy), 1 —e "TONdy),

9.2.3 Black-Scholes

9.2.3.1
Black-Scholes ,
p=c+Xe"T?” —S=Xe "T"N(—d,) —SN(—d,), 9-4
9.2.3.2
, C=c, (9-3)
9.2.3.3
? b . .
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° ’ S s o
) (9-3) (9-4)
PVD (S—PVD) 9-3) 9-4)
S o
q( ) , Sefq(’rft)
(9-3) 9-4) S
9.3 Black-Scholes
,Black-Scholes
N N N (
o , o
9.3.1
o (
)7 b b
Black-Scholes . ,
o 84 ,
8. 83, 8. 77, )
( $100)
o _ (8.8348.77\/ 84\ _ &
Py = 100 — (525050 )(360% $97. 947,
6_1»(’1‘71) — m > er><0.23 — 100 r = O 090 20

P 97.947
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9 Black-Scholes }

9.3.2
9.3.2.1
, 9-2 0 )
, o 'R,
JR( ) ( ) sVar (R)( o)
( ) N ( ) ( ),  Black-Scholes
o 9-2 11 , 10 .
R, =P,/P.,
T
R =5 > InR,.
t=1
T
Var(R) = 1= > (nR, —R)”. 9-5)
t=1
9-2
P, R, In(R,) (InR, —R)?
0 100. 00
1 101. 50 1.0150 0.014 9 0. 000 154
2 98. 00 0.965 5 —0.0351 0.001 410
3 96. 75 0.9872 —0.0128 0. 000 234
4 100. 50 1.0388 0.0380 0. 001 264
5 101. 00 1. 005 0 0. 005 0 0. 000 006
6 103. 25 1.022 3 0.0220 0. 000 382
7 105. 00 1.016 9 0.016 8 0. 000 205
8 102. 75 0.978 6 —0.0217 0. 000 582
9 103. 00 1.002 4 0.002 4 0. 000 000
10 102. 50 0.995 1 —0.004 9 0. 000 053
0.024 7 0. 004 294

= 0.0247/10 = 0.002 47;
& = 0.004 294/9 = 0. 000 477;
o= 0.021 843,
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, , 9-2
, 252 o , 9-2
Oyear — Oday X vV 252 = 0. 346 70
: 10 ,
, 9 , 9 .
9.3.2.2
Black-Scholes s
, Black-Scholes )
. Black-Scholes
(trial and error), 9-1 .
WO SR, IS, KT,
I B 7 s S B A E
|
bt 2oL sh I og
|
FB-SA I Fsh A
o I, FHEHIBU A%
i
FAB-STH S B 46
HEF iGN
/ \
7= %=
¥ W =,
FEdsi® AN A B-STHEL AL B-ST AL
R o T i E O AL T B
i ! i
&1k o Ko
| |

. An introduction to Derivatives & Risk Management (6th edition), Don M. Chance,
9-1
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9 Black-Scholes }

9. 3.3 Black-Scholes

Black-Scholes )

50 12%, 10%.,

S=50,X=50,r=0.12,6=0.1,T=1,

’ dl dz o

_ In(50/50) +(0.1240.01/2) X1 _
0.1X41

d» = d, —0.1XJ1=1.15,

d

1. 25;

’ N(dl) l\](dz)a
N(d;) = N(1.25) = 0.894 4;
N(d;) = N(1.15) = 0.874 9,

’ ] ’

¢ =50X0.8944—50X0.874 9¢ " = 5, 92( )3

»=50X (1—0.874 9“1 — 50X (1—0.8944) = 0.27C ),

’ ’
o o ’
12%, 1 , 0
’ 5 ’
° ’ ’
° ’ ) 9 ’

9.4 Black-Scholes

Black-Scholes ,

b A o
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9.4.1
1 , o
1987 10 19 s
) ; , Black-Scholes
. 10% .
9000 , N ’
9.4.2
Ve =V +Ve, (9-6)
Ve Vi ;Ve
Ve s Ve ,  Black-Scholes
’ VC o ’
) \ ( )
( ) s
9.4.3
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10

(binomial tree)

.

(risk neutral),

10.1

(
7At:To

Sq(d << 1),

b

9

T

10-1,

t=20

S, =T
Su(u>1),

b

10-1
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CT*=max(0.S,—K)

Su ’ CFZ
max(0,S, —K); S
C — max(0.S, — K) C =max(0,5,—K)
— .S, ,
10-2 10-2
n , H=nS+C,
St, Cct, H™ = »nST+C";
S, Cc, H =xaS"+C, n,
. H H+: His
nST+Cr=nS +C, (10-1)
(hedge ratio)
_Cr—C _

n=—g (10-2)
Ht=H = HA+rAD), (10-3)

H" H H , St=S,.S =S5, C

_aXC +Ad—m XC B
€= 1+ a0 : aomw
_ltra—d

e w—d °

n ’
P:7T><Pv+(1*7['>><Pio (1075)

142

_14+rAt—d
p— 2 Trat—d

u—d

_1+rAe—d
p— i rAt—d

u—d

20%.,

(1 +rAD

80%,
80% .,

;PT=max(0,K—S,);P = max(0,K—S,),

20%;



e —d
’ T u—d
C77r><C++(1f7r)><Cp P77r><P++(1*7r)><P*
- rA ’ - At ’ °
e e
u d ’ o o
T
diefm/ﬂ
10-1
, 21 s 3 . 20 R
22 18 . 12%.,
St 22 _ S 18 _ 100 _
cu =g —20—1.1,d— 5 —20—0.9,7—124,&‘,—0.250
D _1+rM—d
s T= g o
_lbrar—d 143409 4
T w—d .1—0.9 TP
CT=max(0,22—21)=1
C-=max(0.18—21)=0
_aXC+d = XC _ 0.65X140.35X0 _
€= CF i) 1 73% 0-631 L.
_eY —d
(2 . r=— .
7erm7d eIZ%XIMiO.gi
T —d T Li—o09 0923
C:nXC‘+£7£I*n)XC :0'6523><1e$30‘3477><020'6330"
C—C _ 1—0 ..
(3) nfy_gfzz_wfo.z\), o
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Pr=max(0.21—22)=0

P =max(0,.21 —18)=3

P:7r><P++(1*n-)><P’ 0.65X040.35 X3

(Lt ran) T 14003 O
n o _
P:nXP +(}AI n) X P :0.6523><O$g0.3477><371'01230
p PN
b
’ , t=0
. . n o
’ ’ t=T
o ’ °
Sua
3,
S ~Sa)
hY
S,
S
(=0 =772 =T

Ctr=max(0,S, —K)

it

Ct=max(0.S,,—K)

C-=max(0.5,—K)
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= , S. A=T/2 S, Sis
2Nt =T , :S.2 .S ( S) S s o®
T s o T s
max(Sr — X,0), max(X — Sr,0),
T, ) T,
At r ° ’ Tl
T, At r o o
, ( ) o
t=1T/2 ,C" C t=T ctr.ct Cc
Ch— aXC+0—gx) XCT C— aXC +U—mo XC
1+rAt ’ 1+rAt °
ct C t=0 C:
C:nXC++(1*7r)><C7 :7'(2><C+++27T(1*n')><C+7+(1*7r)2><C77
14+rAt (1+rA)? °
,C ctt.ct C .
, 14+ rAt e™,
10-3
37 . . 5%,
™. , 38

Ct+*=max(0.40.792 5—38)=2.792 5
(S, =37X(1+5%)*=40.792 5)

i

Ct=max(0,36.907 5—38)=0
(S, =37X(14+5%)1—5%)=36.907 5)

i

C~ =max(0.33.392 5—38)=0
(54=37>(1—5%)=33.392 5)

su=1.05,d=0.95,r=0.07,T=0.5,At = 0. 25,

- er& 7d - eO4O7><O.25 70' 95 B
’ a T T4 T Tos—o0.95 07654
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(w:rr><(ﬁ++(1*7r)><C+’ _ 0.67654X2.7925+4 (1 —0.676 54) X0

o 0-07X0.25 = 1. 856 5¢( )
C = aXC +A—p XC~  0.67654 X0+ (1—0.67654) X0 0
B N - 0 07X0.25 =0,
- — D —
C= aXC Jr(e}At o) XC _ 0.676 54X1.85i0$0;|;0F21 0.676 54) X0 _ 1. 234 2( ).

Pt =max(0,K—S,,)

P =max(0,K—S,,)

P™7=max(0.K—58,)

aXP+A—p) X P aX P +0—g) X P~

+: =
P T+ ot P T+ o -
p— aXP + Ao XP _ZXP " H2r(l—p XP" 4+ U —m*XP "~
1+ rAe (1+rAn)? °
10-4
P =max(0,38—40.792 5)=0
(5,,=37X (1+5%)=40.792 5)
PP =max(0,.38—36.907 5)=1.092 5
(8, =37X (1+5%)(1 —5%)=36.907 5)
P~~=max(0,38—33.392 5)=4.607 5
(S, =37% (1—5%)*=33.392 5)
T+ _ +— _
P+:7r><P Jr(llw ) X P :O.67654><O+(1007X(1.2§7664)><l.092520‘3473( ),
e el 00 =
. aXPT+A—m)XP  _ 0.67654X1.0925+(1—0.67654) X4.6075 __
p= &y - 0.07X0. 25 = 2.190 8
e el
( ),
\ - - _
p= X P+ (}u ) X P _0.676 54 X 0. 347 SJT).E}XQEO' 676 54) X 2.1908 —0.927 2 ).

e e
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10.3 n
b b
’ t=20 °
n ’ (
141
12
10
)
8
i
¥ 6 /\
4 /\ f\ JANW AN
Vv vy
|
0
; 55 80 105 130 155
SR ()
10-4 n
50 , 40%,
5 50 s o
1) 1) (At:OOSBB )v
u=e’Y =1.1224,
d=¢/5 =0.89009,
:ermie:
p="— 0.507 6,
1—p=0.4924,
s 10-5 o s
) o 0. 507 6,
(j=0,1,.D Siai=i o ,F (i=4,7=10
50 X 1.122 4 X 0. 890 9° = 39. 69( Do s max(X —Sr,0),
(i=5,7=1 50—35. 36=14. 64( Do
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s s , 4. 48,
10. 4

’ A; R

B( Do B>A,

B; ’ ’ o

10-6

37 ° ’ 5%7 5y0

%, : 38 .

P+t =max(0,38—40.792 5)=0
(S, =37X(1+5%)=40.792 5)

PP =max(0,.38—36.907 5)=1.092 5
(5,,=37X (14+5%)(1—5%)=36.907 5)

P~ =max(0.38—33.392 5)=4.607 5
(Su=37X(1—5%)*=33.392 5)

=0 =7 =2T
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’ ]

aXP T+ A—m XP"™ _ 0.67654 X0+ (1—0.67664) X1.0925

pPr= o - 070,25 = 0. 347 3( Do
s . ( 38. 85 s o) s
P = max(0. 347 3,0) = 0. 347 3( Do
p— aXPt7 4+ A—mp) XP ~  0.67654X1.09254 (1 —0.676 54) X 4.607 5
- o - e(), 07X0. 25
= 2. 190 8( )
38—35.15=2. 85( ), s P =
max(2. 190 8,2. 85) = 2. 85( Do
, t=0 P 2.85 s
+ _ - = _ = =
p— X P +(}N m) X P~ 0.676 54 X0.347 3:275«125 0.676 54) X 2.85 _ 1.136 8¢ ).
¢ ¢
10. 5
b b
o N At ,
[ 0<i<N.O0<j<i ine :
Si CXD o Siai=i (zs7) o
max(X*ST,O),
fN.]' :maX(X_S,/dNi’ 70)9 j20719"'7N0
G+1,p) 1=, ,
fi = e ™ afijn + A=) fir, 1,
0 iIN—1,0<<j <t , Si
fi = max{X — Sjs7 ¢ ™[ nfin0 + A= fin,; 1o
b b At b
o ’ 30
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’ 1076
At : S u Sus
1) 57 d ’ Sdo pu\pm\pd ~
At s
w= ',
d=1,
u
B VA SR A W
Pd 1262<r q 2>+67
A, L
pui 12“2( q 2>+6?
_2
p’?'l 30

10.7

,  Black-Scholes

t— At ( , ), U
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’ A[—)O ’
F(S,t— A = [xf(S,st) + (A —m) f(S;s1) Je ™, (10-6)
(S,0) ,
af(s D+ rS af(S D+ 4o S SSJ;(S,Z)—rf(S,Z)+o(AZ) —0. (10-7)
JAV o(AD s Black-Scholes
, At—0 Black-Scholes
, Black-Scholes
A, A
A N = é: — ]S[j Black-Scholes A Ny = %,
o Al A29
Black-Scholes o )
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11

. R Black-Scholes (¢ = SN(d,) —
Xe r(T [)N(dz)), s
o b b
b o b
. 11-1 . , o
11-1
Greek
_oC
Delta—afS 0<CNWd) <1 —1<—N(—d) <0
; _oC L s >o L_ray >0
Gamma = 35 o /7 o A
_oC CSfdDe _ Sf(—do o
Theta o 2 JT rKe "N (d;) <0 2 /T +rKe " "N(—d,) <0
oC
Vega:;o SYTf(d) >0 SVTf(d) >0
_oC —T —T
RH()—ar TKe "' N(d,) =0 —TKe "' N(—dy) <0
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( ) )
( N
) b b
11.1 Delta
Delta ,
° ] Delta
11. 1.1 Delta
f‘ 95 ’A Delta,
_of -
A a5° (11-D
Black-Scholes (¢=SN{d) —Xe """ N(d,))
(p=Xe " T"N(—d,) —SN(—d)),
Delta
A= N,
Delta
A=—N(—d,) = N, —1, (11-2)
s Delta o q
( ) Delta
A= "N, (11-3)
, 0N, <1,
Delta 0 1; Delta
—1 0, , ,  Delta —1
0; Delta 0 1,
d; , Delta S.r.o T—t,
, Delta ’
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FHHKHIB Delta

R AT 7= A
(1) FHk
1-1

Ndy)
Delta

Delta , Delta

FHHkHM Delta
S

\%

\Eﬁfﬁ
IR T+

0.5 0

(1) FHHkIB
11-2

, (o) Delta
s Delta

11.1.2 Delta

, Delta

,  Delta
, Delta

154

FEH Delta
FRIG B =A%

(2) F B
Delta

11-2 ,
Delta

FH A Delta

T4
E— 7 S

N

FIWIm R T—1
0

0.5
(2) FERII

Delta

Delta

Delta

Delta o ’



________________________________________ >
A — er(T*t)
() A
A — e(r Q(T—1)
R Delta s s
Delta o
, Delta Delta (
)
A= D wA;. (11-4)
im1
s W; 7 AN ) Delta °
11.1.2.1 Delta
. Delta ’ ’
’ Delta
. Delta Delta .
Delta . ]
° ) Delta
s Delta . , .
, , Delta , “ ”
“ »
b o
Delta R
’ N N ’ Delta
, . Delta R
s S.T—t.r o , Delta R
Delta R (re-
balancing) , “ 7,
11-1
100 , 1 =1.6200 ,
13%, 10%, 15%, ,
6 1. 600 0 s ?
Delta
[NCd) — 1] T = [N(0.028 7) — 1]e™ 1905 =— 0,458,
Delta “+1, 100 Delta +100
Delta
100 .
0.458 — 218.34C )
s 218. 34 o s °
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11.1.3 Delta
Delta ) ) o
, Delta )
Delta , ,  Delta ,
Gamma ( Do , Delta )
R , Delta .
11-1 , Delta ,
. 11-2 , , Delta
, Delta .
Delta ,
Delta ; o
Delta .
) o Delta
1000 s s 40
, 180 40. 5 , 0.1,
0.2, B-S , 3.62 . Delta ,
Delta 0.694 9, 695 ( ) ,

V =695X40.5—1000 X 3.62 = 24 527. 5 0

s, =20 , 24 527.5 o
Delta , t=0 |, Delta
) o t=1 ,V=24527.5X¢"1% = 24534, 2
R tr=1 , 24 534. 2 , Delta o
t=1 , 40. 8 s B-S ,
3.82 , , V =695X40.8—1000X3.82=24536 o
24 534. 2 , Delta .
, Delta , 0.712 8, )
Delta . Delta, 713 ,
695 18 18X40.8=1734. 4 o

’ o

V =713 X40.8—1000 X 3.82—734.4 = 24 536 o

( : ,Delta

. o)
V = 24536 X5 = 24542. 7 ) Del-

ta ’ t:2 ’ °
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t=2 39.8 , 3.13 )
2268 734. 4 X 139 = 736, 4 o
V =713X39.8—1000X3.13—736.4 = 24511 o 24 542, 7
32 . 0.2%, .
, Delta 0. 649 2, 649 64
, 2547.2 o
V =649 X39.8—1000X3.13—736.4+2547.2 = 24511 o
s 24 511 X 13 = 24 517. 7 o
t=3 , 39.6 s 2.99 ,
2547.2—736.4=1 810. 8 , 1811.3 o :
V =649 X39.6—1000X2.99+1811.3 =24521.7 , 24 517.7 3
, Delta 0.6352, 14 14X39. 6=554. 4 o
V =635X39.6—1000X2.99+1811.3+554.4 = 24 521.7 o
11-2 o
S—— ;
Cc— ;
Ne—— s 1000
Ng—— R Delta , Ng = N¢ X Delta = 1 000 X
Delta;
ANg— , , ,
— ,ANsXS;
— Xexp( /365)— ;
— Ng XS—N¢ XC+ .
-2 Delta
S C Delta Ne Ns AN ANs XS
0 40. 5 3.62  0.6949 1000 695 +695 28 147.5 0 24 527.5
1 40. 8 3.82 0.7128 1000 713 +18 734. 4 —734.4 24 536
2 39. 8 3.13  0.6492 1000 649 —64 —2547.2 1 810. 8 24 511
3 39.6 2.99  0.6352 1000 635 —14 —554. 4 2365.7 24 521.7
Delta )
o . 4 , 6 )
Delta o
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Delta

,  Delta

elta

Delta

0. 895 6,

R Delta , (
) s
’ ’ 5 D
11.2 Gamma
11. 2.1 Gamma
, , Delta
,  Delta
B-S o
, S=145 yK =140 ,arr=0.1,T=0.5,6=0. 2,
B-S , 7.2878 ,
0.1 R Delta

C' =7.2878-+0.1X0.8956 = 7.377 4( )
B-S 7.3775 , Delta

, 1 , Delta
C, =17.2878+1X0.8956 = 8.183 4( Do

B-S C, 8.1967 , Delta
, Delta
’ (52 SR /
. 11-3 s Delta e .
S .S Si i
Cp-mmmmmmmmmmmmmmes !
Delta Cl ’ i i
’ N 5: é.]
GG =G ’ 11-3 Delta
Gamma Delta .
Gamma(I") Delta , Delta
, Delta ,
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_____ E 3
R Delta o
_ o f_ oA ~
r N o5° (11-5)
Gamma , Delta , Delta
. , Gamma , Delta s
Delta
Gamma,
1D . Gamma,
2) Gamma
3) ,Gamma ; , Gamma
s B - S ’ Gamma
1 . 1 .
YACIDR Gamma f(—d)),
SovT Se/T"
7f(d1):f(_d1)7 °
11-4 Gamma o (
Gamma , o) 40 )
0.1, 0.2,
%ﬁ?/%ﬁm“ Gamma
Gamma
“Er
M
Al
| F Wi i r—i
AT O A% BRETE AR 0.5 0
11 -4 Gamma 11-5 Gamma
11-4 , 40 , Gamma ;
,Gamma o
11-5 , Gamma ,
, , Gamma .
s o s , Delta
, Delta , Gamma R
11.2.2 Gamma
,Gamma R Gam-

159



ma ° ’ ’
r I
N
r=>,wl;. (11-6)
i=1
LW, ) ;1 ) r .,
11.2.3 Gamma
Delta ,Gamma
’ ’ ’ Delta °
Delta Gamma Gamma I'r,
NT 9 Gamma NTFT+FD ’
Gamma ,  Gamma=0, N = Lo
T
s s Gamma s
Delta R Delta .
, Gamma , Gamma  Delta R
11-2
A I —5 000, A T
0.80 2.0, r s A ,
?
F ’
5000 . -
50 2 500(
2 500 . A 0 2 500X 0. 80=2 000, .
’ 2 000
11.3 Theta
11.3.1 Theta
Theta(®) ,
, t o
o=2f (11-7)
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Black-Scholes , ,
~ SN'(d)s (T
== 7 Xe Nd:), (11-8)
2 /T—1 2
N (&) = —Lgos” (11-9)
V2r
So_e—o.sdf o
O=——2 i Xe " TN(d,), (11-10)
2/ 22T — D ’
Sgeo.5¢1§ o
@=L Xe T[Ny, (11-1D)
2/ 2x(T—1) ’
, , Theta
®O
Theta S\ T—t.r o o
, ® 11-6 o
S .0 ;S X .0 N 4C, —rXe ",
s , Theta ; Theta
. , Theta
Theta ; , Theta
Theta
kWA Theta
#Lﬁlﬁf*&()ﬂ PRI B (S)
0 T
11-6 Theta
©)
, Theta
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R R ,  Theta ;
,  Theta . , O T—t
o ( 11-7 )

Theta
B ) T— ¢

0.5 0

11-7 Theta
, Theta o s

, Theta ; , Theta R

11.3.2 Theta
Theta . , Theta

Delta,Gamma , Delta,Gamma ,

) , Theta

, Theta . ,Theta Delta Gamma

11.3.3 Delta.Theta Gamma
fs Black-Scholes ,
of of v 1 v f _ ,
oL+ s 2425 O =y (11-12)

of _gpof _ A, S _
o 935 A’asz L

@+rSA+%0252F:rfo (11-13)
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(11-13) o
A s
1 2 Q2 I
@Jr?a S'I'=rf,
b A b @ 7F o
A r s
O =rf,
A r
Delta, Theta ~ Gamma 11-3
11 -3 Delta,Theta Gamma
Delta Theta Gamma
+ — +
— —~ +
— + I
- + —~
11-3 ,Gamma Theta .
11.4 Vega RHO
11.4.1 Vega
Vega(A) ,
(G) )
_of 11-14
A " ( )
A A o
A s
Vega
— 0.5d°
pa=Syl—txXe n (11-15)

V2r
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164

s A Black-Scholes (9-3) (9-4) ,
o o
K/ B AL
(11-15 , A ’ Vega
S.T—t.r o, A S
r S ( 11 - 8
)
N !
v AT Hhrdte PRI B
’ ega ’
A A . 11-8 Vega
A ) A s
A o
, A ,
r ., , r A ,
r, A, r A I I 1
2 r 7A1 Az 1 2 A s W1 Wy r
A 1 2 ’ w1 W
r,-+r +Iyw, =0
) 1w 2 W2 . (11-16)
Ap +A1w1 +A2‘LU2 =0
11-3
Delta r 6 000,A 9 000, 1 r 0.8.A
2.2,A 0.9, 2 I 1.0,A 1.6,A 0.6,
I A ?
(11-6)
6 000+ 0. 8w, + 1. 0w, =0
9 000+ 2. 2wy + 1. 6wy = 0
cw R —6 522, w, &~ —653, , 6 522 653
I A
s A —6 522X0.9—653X0.6=—6 261. 6,
6 262 A
11.4.2 RHO
RHO ’



RHO = o7 (11-17)
or
RHO = X(T— e "™ N(d,) . (11-18)
RHO = X(T— e ™ [N(dy) — 17, (11-19)
: RHO
RHO = (T — O F. (11 - 20)
RHO .

RHO
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12.1

12. 1.1
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. , , A
, A
12. 1.2 : Beta
, ; beta
B o
’ ’ ’ B
. ) (diversification)
(individual risk) . (sys-
tematic risk),
(CAPM) Be
: g CAPM B, ., CAPM g
. ) (
), . ,CAPM Jei
’ B
B g =, covsy s of
o1
B 1, ; B 1,
. B ) )
) i )
) ; ) f )
12.1.3
beta(dollar beta) beta .
, S,  Dbeta Bs , beta S,
, f, beta Br s
N ; beta NBfo
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B Brs
beta ﬂTSo ’
BrS = RS+ N,B,f- (12-1
1z2-1
_ (Br—Ps S _
Ny = (B2 () (12-2)
ﬁ ’ ‘8T>BSv Nf ’
’ o B ’ ﬁT<ﬁSsN>[ ’
— __(Bs\(S
e =B
Ny o
12-1
, 500 .
’ s beta ° . [[3:09, BT:1.19
500 Br=0.95, 10 000 000 s 250 000
beta , ?
R beta, s
BB\ (S\_ (1.1—0.9) /10000000 _
N = Bi ><f)_< 005 ) (Cm0000 )= 8-425
s 8
12-2
. 500 .
. B=0.9, Br=0, 500 B =0.95,
10 000 000 , 250 000 o beta , ?
_ (Br—Bs\(S\_ (0—0.9)/10000000Y
N = 5 )<f>*< 005 ) G000 ) =97 89
s 38 ,
12.1. 4
, /
F
’ Vz - St_if’ s
A+
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________________________________________________________________ >
F
SS=V,+————— 12-3
Vit ar 1z=%
F
St 9Vi ’ (1+7"‘/ ) T
- + o
12.1.4.1 (a synthetic index fund)
V—- H
S :
T— ;
87 ’
r H
q H
Nf‘ o
12-1 s
TS R 1Y g ror i
BB 2 SR B o L
t=0 t=T
BRI EREES, M
BB AL A%
WS BN, -
F A EHIN,q 1, )
W Ffiiz, MR {HFFMALR (0 )
t=0 =T
12-1
b V b b
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T , Va+o',
o s \% ’ N, o t=T
.
. VA+m»T = Nuqf, N; = Mo
af
) Ny 3 ,
* . _ Niaf
v Ny Vi=aror
. VA+»"=N;qSr. N;qSr NigXSr,
i ’ Nyaq.
Niq
’ t=20 g
A+t
12-3
100 , 100 , 2%
2000 s 100,
0 « . N/q
5%. N; 1% %Ha)’”
_VA+m»T _1000000X A4+5%)%% .
H(D) Ny = = = 10503 000 = 50.6,
] N; - 510
. _ Njgf _ 51x10X2000 __
@DV = g = 2T = 1007634 ),
Nig _ 51x10 _ . .
3 40T~ (d+2%)°% 507. 48 == 508,
12.1.4.2 (equitizing cash)
12.1.4.3 (creating cash out of equity)
“ — + 9 )
= =+ ( Do
’ ’ ’ ( 12-2
)o b b
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EHREE, HEE _ {
&V, EAEL S R K 25 % fiRZFA AR R (1 +r)
=0 —
WL S HIN, g f
; LHIWIR AL
e Sl LA
WA AN, S,
HAREHAS, — )
ity LR T B BERA R 11+ 0y
=0 —
12-2
V’ s \% .
VAa+mT, , ’
va+o', . N , 7
quf" quST o
T
. VA+r"=Nyqf, N,=Yd+tnT
af
. VA+nT
’ . N =Xr=217" |
! af
/ «_ Nras
Nf o V ( 1 + r) =,
NiaSt Njq. ;
N;q
(1+o'e
12.2
» (FRA) ,
12.2.1 FRA
(forward rate agreement, FRA)
( ) ( ). FRA
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172

’ . ,FRA
s R ,FRA
FRA o
FRA o
A (2007 4 5 ) (2007 7
5 ), , A FRA, 5%,
FRA
FRA : 100 ;
:2><5;
FRA 4%
. LIBOR 100
_ — FRA ) X ( /360) X
1+ X ( /360) °
A FRA s
A . ( 12-1 )
12-1
4 5 4 5 LIBOR+ 7 5
LIBOR FRA 100
1 2% —4 975 1004 975 3% 1012512 5%
2 4% 0 1 000 000 5% 1012 500 5%
3 6% 44975 995 025 7% 1012438  4.98% @
1
_ (0.02—0.04) X(90/360) X1 000 000
1) FRA o 140. 2X(90/360) = 4975,
, A 4 975 FRA o ( 4
5 )
2)4 5 A 1 000 , A 3% (2% 4100 )
. 1 000 000—(—4 975)=1 004 975,
3) 7 5 A , 1 004 975X [140. 03X (90/360) =
1012512,
D  4.98% 5%,



1 A FRA (FoE2 )x
(359) = 51, A . 5% .
2 3 o
; , A ,
FRA (4975 ), 5% .
, A , FRA
, 5%, o (
FRA )
,FRA , o ,
, FRA ,
o s s FRA
12-4
30 90 100 . LIBOR
100 . 7% , FRA(1X4),
6%. 30 ,LIBOR  7.5%, (effective lending rate),
30 .LIBOR  7.5%., FRA . FRA
FRA

_ (0.075—0.06) X (90/360) X 1000 000

140.075 X (90/360) = 3681
, 100 , 90 , 1000000 X [14 (7. 5%+
1%) X (90/360)] = 1 021 250 .
- 1021250 360\
= (1oooooo+3 681 1) ( 90 )="7%.
, FRA 7%
12.2.2
12.2.2.1
o ) (
) (PVBP) o
6 o
’ ) ) beta

Ays
Ba~—DXBX ",
A X ><1+yn
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AB ~—MD X B X Ayg.,

;D
AyB °

VB o (yield),

point, PVBP), BPV (basis point value),

az-4

y(

’ ]

(present value of a basis

(0. 01%0) .
PVBP =~ MD X B X 0.000 1, (12-5)
PVBP , o
12-5
950 . 5.5 ’ VE 10 ’
?
AB=a~—MD X B X Ayp =—5.5X950 X 0.001 =—5. 23,
s =950—5. 23=944. 77
PVBP s
PVBP &~ MD X BX0.0001 = 5.5 X950 X 0.0001 = 0.5225,
s s 0.5225 , 10 s
s 0.522 5X10=5. 23 s
PVBP, ’ ©
, PVBP,
o ) PVBP .
(implied yield) , ,
(implied duration), 1z-5 .,
Afa~MD; X f XAy, (12-6)
f sAf sMD, AN

o
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12.2.2.2
MDT, MDB7
MD;.N,
BXMDy = BXMDy+ fXMD; XNy, (1z2-7
B f ’ N‘/
_ (MDr—MDgy\(B\(Ays ~
N; ( MD, )(f)(Ay_,)" L
Ay ,
Ay, By , beta(yield beta)
’ ’By 10
: , B =1, ,(12-8)
MD—MDyg\ /B
Ny={—F7—~" 7)o (12-9)
=5, )
12-6
. . 300 6.5,
: 7.0, 3
7 500 R 6.8, yield beta=1. 1,
?
, MD; = 7.0.MDy;, = 6.5.MD, = 6.8,N, = (%) (%)bcta =
f
7.0—6.53 000 000 _ -
(Fg ) 2o X 1.1 = 3235 ~ 33,
(N, >0). : : :
(Nf<o)o
, MDr =0, (12-8)
__ (MDg\ (B /(Ays _
N == (5p; ) (7) (53 )- 1z-10
12.3
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beta . s s
12.3.1
, , ( ) , ( ) .
R 12-3,
SR BE
i 2 Ligesems | S PNES b
)| 2 | )
fii
fiid fii
12-3
1 000 , 80% ,20%
. beta 1.1, 6,
, 60% ., 40%,
. . 200 100,
0. 95, 7.2, 105 000 , beta 1,
: (D , 20% .

S = 10 000 000 X (80% — 60%) = 2 000 000( Do

beta .
_ Br—LBs\ (S _ 0—1.1y\ 7 2000 000 _
Ny ( By ><f) ( 0. 95 )(200><100> 157, 1z °
@ 200 ]
, , 6o
MD; 7.2, . 0.250,
D Analysis of Derivatives for the CFA Program s 0. 25, Chance
An Introduction to Derivatives & Risk Management R 0,
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MDT—JWDB)(B >: (6—0. 25><ZOOO 000

Ny = ( MD, Is 7.2 105 000 ): 15.21, 1

o

b o
12.3.2
b o b
b
sEH M AN e N KA B AN
AN I Bems B 45 3 0
| xe |
KA
KA KA
12-4
12-7
. 1000 , 70% ,30%
50%. : beta 1.1, beta 1.2,
beta 0. 95, beta 1. 05, 263 750 s
216 500 ( ) 1
P :Niy » Ny s L
B f\ 9‘81, beta 73, beta yﬁ]‘/
beta By beta
J1 = 263750, f, = 216 000,8. = 1.1,8 = 1. 2,8, = 0.95.8, = 1. 05, beta 0,
1. Ny
_ (Br—B\(S\_ (0—1.2Y,2000000\ . _ L
Ny = By ) ()= (5057) (Sgaag ) ——10-56. Ny =11,
2. Ny
 /Br—Be\(CY\_ (11—0Y/2000000\ .
Ny = Bus )(f’,‘)* (%595 ) (g zme ) =878 Nip =9,

177



12.3.3
o b
1, o
sl | REME | mamEm | KWEE
K i wpmE | | ENTL
SN
— — TR e
il 5 joRlress
12-5
12-8
. 30 6.5. 10
. 20 7.2, 3
7500 . 6.8,
L. 10
. 0.25,
_ (MDy —MDy\ ¢ BY_ (0.25—6.5Y) (100000 _ .
N/—( D, ><f5)*( g )( 7500 )=12.25. N; =—12,
2. 20
_ (MDy—MDg\(BY_ (7.2—6.5Y) (200000 __ .
Nf_( D, ><f3)_( — )( 700 )=2.75, Nj =3,
. 9
1030 95120507 5
, 30 X0 2555 X 7. 2=4. 88,
4. 88,
MD; —MDy\ ( B\  (4.88—6.5\ 300000\ . . .
N=( VD, ><fg>*( s ) (Frsg0 )=052.  Nj =10,
12.3.4

178

(pre-investing) ,




100 s s
, ; 60%
40% , beta 1.1, 5.5,
25 000 ,beta 0.95, 17 500 , 6,
Ny s Ny o
. 60 %% ) S=10 000 000 X
60 % =600 000, . beta .
 (Br—Bs\(S\_ (1.1—0) 600000\ .
Ny = (B 20 (7)= Cos ) (5000 )= 2770 No =2,
. S=10 000 000X 40% =400 000, .
0,
_ (MD;—MDy\(B\__ (5.5—0Yy/400000\ .
Ny = ( MD, )(fﬁ‘( 7 ) (17500 )= 2095, Ny =21,
29 21 ,
? 12.1.4 ,
“ — + ”’ s
“ + p— ”0
12. 4
12. 4.1
(transaction exposure) , (translation expo-
sure) | (economic exposure) ,
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b b

o , , 100 ,
8RMB/USD, , , 7. 8RMB/USD,
20
12. 4.2
(FRA) , ;
B 2007 4 5 , (2007 7 5
) b o b
, B , 1. 25 EUR/USD
100 , 125 o , ,
. B o
, 7 5 B 125 )
100 o ; B
o 1. 20 EUR/USD,
B5 ) B 100 , 120 ,
125 o 1. 27 EUR/USD, B
2 ) 100 127 o
, , ) B 1. 25 EUR/USD
C 3 ,
100 , ;
, C
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12-9

150X0.9=135 s , 135 s 0.9
EUR/USD 150 . s s
12.4.3
. ( 8 )
X (1+ T, .
b / b
. 100 ( 95
Do B 1.1, 11
B 0.9, 0. 95 USD/EUR, 0. 99 USD/
EUR., 4%, 8.4%.,
, . 5%, , 0. 87 USD/
EUR, 101 360 . .
[ 11
=5%X1.1=5.5%;
=1 000 000X (1—5. 5%) =945 000( );
=945 000 X0, 87=822 150( )3
822150, .
=550000 13.46%.
[ 2] ;
. (0—1.1D 1000000\ _
Ny = 0.9 ><< 110 000 )“’ 1HC D5
=—11X(101 360—110 000) =95 040( )3
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=945 000+95 040=1 040 040¢( )3

_ 1040040, .
1000 000 1=4.004%,
=1 040 040X 0. 87=904 835( )3
904835 . 0
—9500001 4.75%.,
[ 3]
2 , 4%,

=1 000 000X (144 %) =1 040 000( )
=1 040 000X (0. 99—0. 87) =124 805( )
=004 835+124 805=1 029 640¢( )

_ 1029 640

— 1 — 0
950 000 L 8.38%, .
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13.1

13.1.1

13.1. 1.1

183



D
’ ’ max(O,
Sr—K), s ,
o 13-1(D)
K /
7(‘ )
(1) BRI L L300 O B da (2) AT b A~ [\ i B KA 2 Sk i
13-1
13-1
@ : H
@ H C( )( ST < K) H
@ : S']‘ =K+ Co
? o s
. 13-1(2) )
13 - 2(1) 1) o
" . N
PN K+C NN
0 . ;
K \s, \\\
(1) B B AUE 3L 2030 H 4l 35 (2) AT M ks AN 7] PR WS AR 2 3L 2
13-2
® : C( ) O Sr<<K);
@) : ;
@ : ST =K+C,
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b

, 13-2(2),

max(0,K —

2)
St), 13-3(1)
0 ¥ ; \
K—PN\_ | Sy
R N AN
~
(1) A& B 22 3k 203 H 31 2% (2) BUAT k& A F) BT A R B A 22 Sk 1 3
13-3
(D H K_P( ST == O);
® . — P( > S >K);
©) : St = K—PF,
’ o ( 1373(2)
) o ( 13-4
P 1
0 — 3
K—P
(1) F BB L2000 L %% (2) AT 45 A~ BT ) 35 R 10 B0 A H 4R 56
13-4

) . P( ) (St >K);
@ H P_K( S']‘ == O);
©) :Sr=K—P,
13.1.1.2
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b

186

1375(1)9
45 ,

13-5

() BRI LR 2 3k
13-6

13-6

13-6C1)

b

iy

13-6(4)

K

(writing a covered call);

9

(covered call)

45 o
13-5(2),

0 \ S

(2) BesREEk

S

(4) 5 B IBU Sk R 55 22 3k

;

13-6(3)

o

13-6(2)

(protective put) ;

o

b



.................................................... }
o ( 13-
13-1
Sr<<K Sr > K
—max(0,Sr — K) 0 —(Sr—K)
ST*SO ST*SO ST*SO
Sr— Sy — max(0,Sr — K) Sr—So K—S,
@® : K—S, +CC Syt >K);
@ :_SOJFC( ST:O);
® :Sr =S, —C,
7 ,
b D®
2) (protected put)
(13-2) o
13-2
Sr<K Sr > K
*max(O,K*ST) K*ST O
ST*SO ST*SO ST*SO
ST*So*mHX(O,K*ST) K*So ST*SO
@ : ( ST >K);
@ :K*SQ*P( T:O);
©) : Sr =S, + P,
® ’ b
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13.1.2
’ ’ o
13.1.2.1
(spreads)
’ ’ N
( R ( ) ,
D (bull spreads)
’
C(T,K]), C(T7K2)7K1<K20
s 13-3 o
13-3
Sr < K, K, <Sr <K Sr =K,
C(T,K]) max(O,ST*Kl) 0 ST*Kl ST*Kl
C(T,Kg) *maX(O,ST*Kz) 0 0 *(ST*KZ)
0 Sr—K; >0 K: —K; >0
. G G
(C,—Cp) o )
. ) . ) C > G,
13-4
Sr << K, K, <Sr <K, Sr =K,
C—C <0 Sr— K, +C —C K, — K, +C —GC
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8;
13-7 ( )
13 -7 s K, .
C27C17 Kz ’ KZ*KL—FCziclO
b o
o ’ 1375 ’
( 13-6),
13-5
Sr < K, K, < Sr <K, Sr = K,
P(T,K]) maX(O,K1*ST) K1*ST 0 0
P(T,K;) max(0,K; —Sr) —(K,—S7) — (K, —S7) 0
K, —K, <0 Sr—K, <0 0
13-6
Sr <K, K, < Sr<K; Sr = K,
K, —K,+P,—P, Sr—K, + P, —P, P, —P, >0
13-8 ( )
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:(/ )/
, )
@ :KZ*K1*C1+C2/P2*P1;
@ :Czicl/KliKZ_’_PZ*Pl;
@ :ST:K1+C1_CZ/K2+P]_P20
13-1
i 30 , ,
40 , 1. 50 o
42 s s ,
A. 8.5 3 B. 9.0 3 C. 9.5 3 D. 12.5 o
:A
( 30 ) 9 (42—30—3=9),
40 s 0.5 (40—42+1.5=0.5), s
8.5 o o
2) (bear spreads)
b
o b b b
s . 13-7 13-8 o
b b b
b o
b b
(C27C1) o
13-7
Sr < K, K, <Sr <K, Sr =K,
C(T,K]) *max(O,ST*KQ 0 *(SI*K1> *(SI*K1)
(:(T,Kz) max(O,ST—Kg) 0 0 S’[_Kg
0 —(Sr— K1) <0 K, —K, <2
13-8
Sr < K, K, <Sr <K, Sr = K,
C27C1 >O K] *ST‘F(jZ*C] K[*Kz"’Cz*(j]
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13-9 ( )

o ( 13-9. 13-10 13-10)

13-9
Sr <K, K, <Sr <K Sr = K,
P(T,K]) 7maX(OyKlisT) 7(K|7ST) O O
P(T,Kg) maX(O,K_;*ST) Kzisr K_)*Sr O
K;, —K, >0 K; —Sr >0 0
13-10
Sr < K, K, <Sr <K, Sr = K
K,—K,+P, —P, K;,—Sr+P — P, P, —P, <0

©Oo

13-10 ( )

o (/ ./

:C,—C /K, — K, + Py — P
:K1*K2+C2*C1/P1*P2;
:ST:K+C2_C1/K2+P1_P20
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13-2
32 s 1
o 19
A 2 ; B. ; C
:D
43
32
37

=+18+12—28=2 s

:43—19—6=+18;

:32—19—1=+12;

12X (19—37+4)=—28;
D .

13-12 ,

192

3) (butterfly spreads)
, C(T, K»)
C(Tv KS ) 9 KZ ’ KZ
(K, +K3)
% ) K, .
13-11
Sr < K Ki<Sr<<K, K,<<Sr<K; Sr=K;
C(T,K]) max(O,ST—Kl) 0 S'I‘_K1 S']‘_Kl S’[_Kl
C(T,Kz) *maX(O,ST*Kz) 0 0 *Z(ST*KZ) *2<ST*K1>
C(TyK:;) max(O,ST*Kg) O O O ST*K;;
0 S'I‘_K1 Kg_Sj O
13-11 13-12 ,
’ K2 2 %, ’,“/ p
. K R \\‘ ,’/l /'
: | /I\\\ { i
’ Kl Ks ’ Kl K: o Ko 5[
C] + C3 ’ 2C2 o Pl \‘\
G +C —2C;,
13-11 ( )




13-12

Sr < K\ K <Sr <K, Ky <<Sr<K; Sr = K

P(T,K1) max(O,KI*ST) K1*ST 0 0 0
P(T,K;) —max(0,K;—Sy) —2(K;—Sp) —2(K;—Sp) 0 0
P(T’Kj) maX(O,Kj—SJ) K3_51 K3_51 K3_51 0

O ST*K] K3*ST O

s K \Kz K3 S
13-12 ( )
. (/ ./
)
@ e S SR YRS SE B SR Y
S']‘ — ?)7
@ :—C —C +2C,/—P,—P;+2P,( Sy <Ky, St >
K;);
®
Sr =K, +C1 +CB _ZCZO
ST:K1+P1+P3*2P2 ST:K1*P1*P3+2P20
13-3
(upside) (downside)
A. ; B ;
C ’ H D ’
:A
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194

4) (calendar spreads)
C(T,.K),
C(T,,K), T, > T, ,
s ] s ’ CZ
C] ’ ° t= Tl ’ ’
13-13 13-13 o ) ;
(T, —T» , o
/ ,r', N Spy
13-13 ( )
13-13
ng — 0 ST1 - K g]‘ —> OO
(:(T1 7K) *max(O»STl 7K) 0 0 7(81‘1 7K)
C(T,,K) max (0,Sy, —Ke "2""1) 0 Cr, >0 (Sr, — KD
0 Cr, >0 0
13-13 13-13 , t=T, ,
’ CTl +Cl _C2 H ’ °
, . 13-14 o
(reverse calendar spread) .
( ) ) ( ) o

) 13-15

o



13-14 ( ) 13-15

13.1.2.2

, ( ) , ( ) .
D (Collars)

b

(zero-cost collar) ,

K, K., Ky <K;. ( 13-14 13-16 )
13-14
Sr < K, K, <Sr <K Sr = K
C(T.K>) —max(0,Sr—K3) 0 0 —(Sr—K>»)
P(T,Kl) maX(O,Kl—S'[) K[_S']‘ 0 0
ST - So ST *So ST - So ST - So
K, 75() ST*SO K, *So

13-16
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o

@ :K2_So( ST>KZ);
@ :K1*SO( S'J‘<K1);
@ : St =S,
2) (straddle)
) (bottom straddle) (straddle purchase)
13-15
Sr<<K Sr =K
C(T,K) max(0,Sr—K) 0 Sr—K
P(T,K) max(0, K—S7) K—Sr 0
K—Sr>0 Str—K>0
13-17 13-15 s
1) 7(C+P)9
o L
@ :—C—PC Sy =K);
@ :S[ZK*C*P SIZK+C+PD
, (straddle write) (top strad-
dle)o ’ ’
, o 13-18
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Cc+P

13-18
13-4
?
Al ; B ;
C ; D. o
:C
3) (Strips) (Straps)
o b b
b o

(1) itk AR (2) fhaies X HIAL
13-19 /

4) (strangle)

P(T,K)
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13-16
Sr < Ki Ky <Sr <K, Sr = K
C(TqKz) maX(O»ST—Kz) 0 0 S’[_Kz
P(T,K]) maX(O,KlfsT) K1*ST 0 0
Ki—Sr>0 0 Sr—K; >0
13 - 20 . K1 Kg )
b b 9
o 9
9 9
o b b
b o
Kl KZ ’ ’ ’

13-20 13-21

(top vertical combination) ,

5) (Box Spreads)
Ci(T,K»),
C(T,Ky) P, (T,K,),
P (T,K)) , K <K,
C,—C,—P,+P,, 13-17 13-22
) , K; — K|,
) , Ky—K +C —C,— P, + P,

198



13-17

Sr <K, K, <S5 <K, Sr = K
C(T,Kl) max(O,ST*KI) ST*Kl ST*K1
C(T,Kz) *max(O,Sy-*Kz) 0 O *(SI*Kz)
P(T,K») —max(0,K; —Sr) —(K;—Sp) 0 0
P(T,Kz) max(O,Kg*ST) KZ*ST KZ*ST O
K, —K; >0 K, —K; >0 K, —K; >0
,/ K, \\)/ K, \».\ Sr
13-22
13.2
’
b o
13.2.1
’ ° ’ ’
o , ?
13.2.1.1
(naked position) )
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(covered position)

13-5

13.2.1.2

9 tS ’ t4

)

4

9

13-23

13-23

So
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K ’ ’ max (O’ SoiK)o

13.2.2

b o

(portfolio insurance)

Delta Delta
, Gamma Vega . , Delta .
B-S , Delta= ¢ *“T?[ N(d;)—1], q .
674(7;’)[N(d1) *1] ’ 4
I3 ’

N = ¢ «T0 [N(dl) _ 1]/6<w,><T*71>
— e(T" -1 e*r(T% - [1 — N(d, )]o

=) (T™ =)
Delta el v
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14

14.1
14.1.1
LIBOR+ 300 bps
, 6 2
IBP
,IBP SPI 6. 27 %
IBP PLB
IBP LIBOR

6.27%4+3%=9.27%

202

IBP PLB
, 360

» SPI
LIBOR SPI

14-1,

2 500 , 90
32
3 1
—SPI
IBP  LIBOR
IBP  LIBOR ,
IBP



IBP

IBP
o , IBP
1IBP

0.125,

0.125—0. 75=—0. 625,

IBP

b

(duration)

—0.125—0. 625=—0. 75,

($ 25000 000)0. 602 7( /360)
IBP | SPI
($ 25000 000) LIBOR( /360)
$ 25 000 000(LIBOR + 0. 03) /360)
LB .IBP
- 6.27% +3.00% = 9.27%
14-1
LIBOR s
IBP o
. IBP 9. 27%
O. 25 ’ ’
—0. 125,
1BP ,
s 0.75,
s 1BP
, 1BP
—0.75,

0. 75,
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, ., IBP 25 000 000 (0. 092 7) (
/360) , ,IBP
. IBP .
14.1.2
. QAM 5
, 6.75, QAM 3. 50,
LIBOR . ,
LIBOR , .
’ ’ ?
. ?
. ?
. , QAM
75%,
0. 25—0. 75=—0. 50, 0.125—
0.75=—0. 625, 0.25—1.50=—1. 25,
0.125—1.50=—1. 375,
. \5
6.75, QAM NP, MDURg
, 5 , 3. 50,

$ 500 000 000(6. 75) + NP (MDURs) = $ 500 000 000(3. 50),

NP

NP = $500 000 OOO(M>

MDUR
QAM .
—0. 50,

3.50—6.75

NP = $500 000 000 (=2 5—2¢

): $3 250 000 000,
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o

0.25—3.75=—3. 50,

NP = $500 000 ooo(w): $ 464 290 000,

—3.50

464 )

B MDUR g

MDUR ,

14.1.3
(structured note) )
) . (margin transaction)
s FpP ;
. FS o
D (leveraged floating-rate note)
KAT ,
» KAT FP
LIBOR 1.5 , ;
o . KAT
) o 14-2
1. 5(FS) (FP) 1.5(c)(FP)
1.5L(FP)
1.5L(FP)
:KAT
FS)(FP)

14-2
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KAT , ,
1.
5L,L LIBOR, KAT , 1.5
(FP), Cio KAT 1. 5(FP) Ci
1.5FP 1. 5L, KAT ,
1.5FP, , KAT FS, LIBOR(L) ,
KAT 1. 5 (FP) 1. 5(FS)(FP), 1. 5(FP)(¢;—FS), ,
? o
, KAT o L KAT
) ) , KAT
2) (inverse floater)
o . Vega KAT
. Vega b—L (L. LIBOR )
, FP, b LIBOR
, LIBOR b . o LIBOR b ,
. ( )
Vega , Metrics . Vega
Telltale , (¢;)(FP), Vega
FP  Denman o 14-3, ,
Vega FS L, Vega
FP[—(b—L)+c¢+FS—L]=FP(FS—+c¢—0b,
Denman 0 Vega (o) Telltale
(FS) (FP)
(b—L)(FP)
o : Vega FP(FS +
14-3 s
b FS+e¢ . Vega b
FS, ¢ Telltale . b ,
b—1L, L b ;s L
b , Metric Vega,b ,
, Vega b , FS—+¢;, Metrics
Vega Metrics
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, Vega (interest rate cap),
FS 6%, Telltale 7%, Vega b
12%, Metrics , 12%—L.,
LIBOR 12%,Vega 6%+T%—12%=1%, L=14%, Vega
+7%(C  Telltale )3
0%(  Metrics )
+6%( Denman )
14 % Deaman) ;
1%
Vega . , Vega LIBOR
~ b o FP 2
(caplet) ; o )
L b , (in-the-money) )
L—0b, Vega
+7%(C  Telltale )
0%(  Metrics )
+6%( Denman )3
14 % Deaman) ;
14%—12%=2%( )
1%
, Metrics Vega
Metrics, , Metrics ,
, b .
14. 2
(currency swap) o
14.2.1
(ROTECH) s 3 000
(fL 30 1’1’]_111101"1) ° ’ °
€1.62/%, 4 860 (€ 48. 6 million), ROTECH

(euro-denominated bond) ,
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,ROTECH (pound-denominated bond) ,
) . 14 -4 o
6 1 ,ROTECH . 5% )
3000 (£ 30 million), 6 1
o ROTECH Starling Bank (SB) ,ROTECH
3 000 (£ 30 million) SB, SB 4 860 (€ 48. 6
million) . ,ROTECH 3.25% SB, SB
4.5% ROTECH, . ROTECH
. 14 -4 A .

14 -4 B , 6 1
(pound-denominated bond) £ 30 000 000X (0. 05) = £ 1500 000,
,ROTECH SB £ 30 000 000X (0. 045) = £1 350 000, SB

€ 48 600 000X (0. 0325)=¢€1 579 500, ROTECH
A. 6 1
£ 30 000 000
ROTECK | SB
€ 48600 000
£ 30 000 000
ROTECK :ROTECK
4 860
B. 6 1

€1579500(3.25%)

ROTECK |

£ 1350 000(4. 5%)

N

£1350000(4. 5%)

ROTECK :ROTECK ,
15
C. 3 6 1

£ 30 000 000

ROTECK | SB
€ 48 600 000

£ 30 000 000
ROTECK :ROTECK
14 -4
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ROTECH LIBOR ;
,ROTECH ,
(0.05—0. 045) X £ 30 000 000 = £ 150 000,
14 -4 C . ROTECH SB
3000 (£ 30 million) ,
, 4 860 (€ 48. 6 million)  SB,
, ,SB
ROTECH
»SB , ROTECH,
ROTECH
. ROTECH ,
, s ROTECH SB
SB - ROTECH o
s ROTECH o , SB ;
ROTECH » ROTECH ,
( Do
ROTECH s ROTECH
5150 000 ;
. ROTECH, ,
. ROTECH %150 000 ;
; o ROTECH ,
, » ROTECH
; ( ),
, ROTECH
o s ROTECH
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, SB
(plain vanilla interest rate swap) , )
14-5 o s ’
) (currency swaps)
(interest rate swaps) s o
ROTECH SB , ,
ROTECH .
SB( - _ 3%
s
) 4.5%
ROTECK :ROTECK
14-5 SB( )
14.2.2
(Colorama Software, COLS) ,
, 12 (¥ 1. 2 bil-
lion) , , 3 .6 .9
12 o 3 (¥ 300 million) ,
COLS )
(U. S. Multinational Bank, USMULT) ,
USMULT, USMULT . 1 132
) 1 0.007 57576 ) 100 0. 757 576 o
(plain vanilla swaps) 6%, 6.8%,
3 (¥ 300 million) ,
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$ 300 000 000/ (0. 06/4) =¥ 20 000 000 000, ¥ 20 000 000 000/132=
$ 151515 152,
,COLS 200 (¥ 20 billion) . 6%,
1.5% . 6.8% . 1.7%,
151 515 152 . . 14-6,
COLS USMULT ¥ 20 000 000 000X (0. 06/4) =
¥ 300 000 000, .
$151 515 152 6. 8% , $151 515 152 X (0. 068/4) =
$2575758, o
14-6,
COLS . ]
COLS 3 (¥ 300 million) . ,
COLS 3 (¥ 300 million) .
o 3 (¥ 300 million)
) COLS 3 (¥ 300 million) ,

b o

(dual-currency bond)

3 6 .9 .12

$151515152(0.068/4) = $2575 758

COLS USMULT

¥ 20 billion(0. 06/4) = ¥ 300 million

¥ 300 million
COLS :COLS
3 260
14-6
14.2.3
(dual-currency bond),
b o
b b b
o 9’
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o b

(synthetic dual-currency bond) (actual dual-currency
bond) )
Trans (Trans Mutual Arbitrage, TMARB)
(Omega Construction, OGCONS)
1 000 . 1 250 s 4.5% .
TMARB , , 5.25%
(Kappa Insurance Co. , KINSCO) . TMARB
( American Trading Bank, ATB) ,
TMARB 1250 (€12. 5 million), 4.5%
; ATB 1000 , 5% .
5 15 , 5 15 )
14 -7 . A , : TMARB
OGCONS 1 000 ( $10 million), 1 000
KINSCO 1000 .
B 5 15 . TMARB
OGCONS, €12 500 000X (0. 045) = € 562 500, ATB
€562 500, $ 10 000 000X (0. 05)= $ 500 000, KINSCO
$10 000 000<0. 052 5 = $525 000, ;
) . TMARB
5% ) 5. 25% . .
TMARB KINSCO )
C . TMARB OGCONS 1000 ($10 million)
) KINSCO 1 000 ( $10 million),
TMARB ,

. TMARB
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A.5H15H
IMARE $0 CEDL&#) ATB
$0 GEBLE) (RSB
W
KINSCO
$10 000 000 (TR BTN
OGCONS R : TMARBBASE JL R AT E B i3
(E R Mfiide i B aeok M KOs, HEALEER
KA N) - if 1% o B 4

B. AR REESHISH

€12 500 000 (0.045) = €562 500 ATB

TMARB (HARAZ S W)
$10000 000 (0.05) = $500 000

$10 000 000 €0.0525)

€12 500 000(0.045) 2> 000 KINSCO
= €562 500 (GEdiids ZAT N
OGCONS B TMARBHBR G B ER M, W
OWE B Mifii e 3 138 H ol B ROt RIS A LRI, BRIGI
ESEEP ) SRR A, TR 2K T R S A A s
C. HFEJGHSHI5H
$0 (EBG: ) A8
TMARB
50 (EBL& D) ERZER)

$10 000 000
$10 000 000 KINSCO

(GRILfFFRATN)

OGCONS BOSOR: TMARBF 2 70 AHE DU 25 T35
(OUTE B i ik : i ——

ﬁ?ﬁ;‘;ﬁk)m# ISR ILHF R ICA B3R 7 i

BATARERSZAL
14-7
14.3
2 . 6
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14.3.1
Commonwealth Foundation(CWF) 5000
. Samuel Zykes , CWF
Zykes Technology (ZYKT) 3000 ,
8 000 , ,
. CWF ,
, Zykes ) Zykes
, Zykes ,
CWF o
CWF Capital Swaps(CAPS), CAPS
) CWF  CAPS 3000 ZYKT
, CAPS CWF 3 000 500
, o CAPS
Zykes , o
o ,CWF ) o
14-8
3000 500
CWF CAPS
300 ZYKT
300
ZYKT .CWF 3000
ZYKT 500 ,
ZYKT
14-8
,CWF 3 000 ZYKT s 3 000

214



500 o CWF
) ZYKT o CWF
500 , ZYKT 500
,CWF . ,ZYKT
, CAPS, 500 .
,CAPS 500
,CWF CAPS 500 ,CWF
ZYKT , , 3 000 ZYKT
, 3000 ZYKT
ZYKT , CAPS ? ZYKT
500 ZYKT
500 . (index fund)
(exchange-traded fund) 500 , ZYKT
, ZYKT CWF ZYKT ,CAPS CWF
ZYKT o ,CAPS ZYKT ,
CAPS 500
ZYKT ,CAPS 500 o
,CAPS , 500 ,
CWF ZYKT
14.3.2
, Underscore Retirement Management(USRM) 5000
N Russell 3 000 . US-
RM 10% ;
American Global Bank (AGB) ,
. AGB ,
AGB , , USRM 5000
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Russell 3 000 , USRM . ,

AGB USRM 5 000 Morgan Stanley Capital International
(MSCD EAFE ,EAFE .

USRM
o 14-9
5000 Russell 3 000
USRM | AGB
5000 EAFE
5000
: USRM
Russell 3000 AGB,
EAFE
14-9
USRM o
) o , USRM Russell 3 000
, (tracking error), )
Russell 3 000 ) USRM . USRM
o ) USRM
o ,AGB

USRM,
14.3.3

Tactical Money Management (TMM)

(asset allocation) , 2
75% ,25% . ,
60 % ,30% .10% . ,80%
.20% . TMM 90%
,10% . , TMM . , TMM
65% ,25% . 10% 3
5% ,25% . TMM
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($ 150 million,75%) ($ 180 million,90%)

$ 90 million(60%)
$ 45 million(30%)
$ 15 million(10%)

$ 117 million(65%) $ 27 million

$ 45 million(25%)

$ 18 million(10%) $ 3 million

($ 20 million,10%)
$ 15 million(75%)
$ 5 million(25%)

($ 50 million,25%)
$ 40 million(80%)
$ 10 million(20%)

$ 25 million

$ 5 million

b

TMM
, . Dynamic Derivatives Inc(DYDINC)
. $ 27 million 500 (S&.P 500 In-
dex, SP500) . $ 45 million ,
. $ 3 million
600 (S&.P Small Cap 600 Index,SPSC) o
$ 25 million (Lehman Long Treasury Bond index,
LLTB) , $ 5 million (Merrill

o

Lynch Corporate Bond index, MLLCB)

o

TMM
., TMM ,
. , TMM 6
5 , TMM
. , TMM o )
TMM , )
SP500  SPSC , LIBOR
o LIBOR
o , TMM s
(fixed-income swap) . s
, o (interest rate
swap) , LIBOR o , ,
) LIBOR,
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$ 27 million SP500 ; $ 25 million  LIBOR;
$ 27 million LIBOR; $ 25 million LLTB ;
$ 3 million SPSC ; $5 million  LIBOR;
$ 3 million LIBOR, $ 5 million  MLCB R
LIBOR o , TMM LI-
BOR $ 27 million $ 3 million, $ 25 million $5 mil-
lion, LIBOR . ,
$ 27 million SP500 ;
$ 3 million SPSC

$ 25 million LLTB
$ 5 million MLCB

H

o

/ TMM 14 -10

o

$ 27 million SP500
$ 3 million SPSC
T™MM $ 25 million LITB DYDINC
$ 5 million  MLCB

$ 150 million $ 50 million

$ 150 milli : TMM ’
? 515'01:2111 5% 25% 90%
' on 10% . :
14-10
, TMM .
TMM s
, TMM o
, TMM

218



14.3. 4
Michael Spelling Spelling Software and Technology(SPST)
o 10 , Spelling 10 200 000
) $ 35, $ 357 million,
10%. Spelling )
. . 100% .
Swap Solutions Inc(SSID) , Spelling
o ) , Spelling
SPST , » Spelling
o 500 000
; 4.9% . ,
. $35 . $17. 5 million, , Spelling
500 000 SPST ) $17.5 million
. 80% :20% . $14.0
million Russell 3 000 , $ 3. 5 million
(LLehman Brothers Government Bond Index, LGB) .
, Spelling , ) ) o

$ 14 million Russell 3 000

Michael $ 3. 5 million LGB SSI

Spelling 500000 SPST
9 700 000 500000  ( $17. 5 million)

SPST SPST
: Spelling 500 000
lgf),ff;o OOAEA ;gpgT SPST . 80%
357 million) SPS 20% . Spelling
14-11 Michael Spelling
14 -11 » Spelling ,
b o b
o b o
s ’ ° Spelhng
b b
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Spelling 500 000 .

, 9. 7 million .

o b 50%

14. 4

(swaption) . .
) , (payer swaption) (re-
ceiver swaption) (calls) (puts),
o b
o o b
(European style) ) (American style)

(underlying swap),

(exercise rate) ,

o b

’ N . LIBOR
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____________________________________________________ >
o , %
, LIBOR 7.25%.,
; ; ™% LIBOR
) , LIBOR
7.25% . ,
LIBOR . ; %
7.25% , 0. 25% ;
0.125%, . 7.25% ;
LIBOR . 0.125%
0 , 6 .
0.125% .
) x , P, N
N . x (at-the-money put op-
tion) , ,
14.4.1
5 FS0, n, m) m LIBOR, 0
N n ) . ) FS(1,3)
1 3
Benelux Chemicals (BCHEM) )
. , BCHEM
(Euribor) € 10 million, Euribor ~ Antwerp National Bank(ANB)
) . BCHEM
. Euribor
BCHEM . DTD
BCHEM, o ) €127 500 ., BCHEM
7% (fixed-rate payer) . BCHEM
; ™% .
14-12 . A ,BCHEM DTD € 127 500
B )
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,BCHEM R Euribor X (180/360) X
€10 million, BCj) s . FS(1,3)
% . . . BCHEM
DTD , 0. 07X (180/360) X € 10 million,
Euribor X (180/360) X € 10 million, Euribor
s DTD ANB ., BCHEM 7% 0
A.
€127 500
BCHEM DTD
( )
: BCHEM €127 500
€ 10 million
Euribor
B- b 2
Cid FS(1,3)>7%.
Euribor (180/360) € 10 000 000
BCHEM DTD
0. 07(180/360) € 10 000 000 = € 350 000
JEuribor (180/360) € 10 000 000
ANB .BCHEM 7%
Cii FS(1,3)<<7%,
Euribor (180/360) € 10 000 000
BCHEM DTD
S(1,3) (180/360) € 10 000 000(<< € 350 000
1Eurib0r (180/360) € 10 000 000
ANB :BCHEM 7%
14-12
BCii) s s FS(1,3)
7% R . BCHEM DTD ,
FS(1,3) . 7%, € 350 000,
, Euribor o
,BCHEM , 7% o
, , BCHEM €127 500 o ,
, € 10 million € 127 500
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™% .
14. 4.2
(offsetting swap)
(over-the-counter) ,
N ¥ 800 million , , s
¥ 800 million ,
¥ 800 million .
. 8%, .
8% . .
, Internet Marketing Solutions(IMS)  Financial Solutions (FINSOLS)
$ 20 million , , LIBOR o
,IMS 8%
. IMS , ;
JIMS  $515 000
8%
. Wheatstone Dealer(WHD) .,
14 -13 o A ,IMS  FINSOLS $ 20 million
o WHD , LIBOR,
. IMS WHD $ 515 000
, IMS , . BCi)
) s 8%. (
) ,
. IMS FINSOLS, LIBOR X (90/360) X $ 20 million, IMS 8%



., $400000, WHD LIBOR . ,
,IMS . IMS
8% FS. LIBOR . IMS
LIBOR ( 8% LIBOR).,
A.
$oc( )
$0( )
IMS $ 515 000 WHD
LIBOR
. IMS  FINSOLS $ 20 million,
WHD R 8%
FINSOLS LIBOR, WHD $ 515000
8%
B.
Ci =>8%,
(=8%)

0.08(90/360) $ 20 million = $ 400 000
LIBOR(90/360) $ 20 million

IMS LIBOR(90/360) $ 20 million WHD

FS(90/360) $ 20 million = $ 400 000

LIBOR(90/360)
$ 20 million
.IMS LIBOR
FINSOLS ( 8%
LIBOR)
Cii <8%.,

8%
0.08(90/360) $ 20 million = $ 400 000
LIBOR(90/360) $ 20 million
IMS 0. 08(90/360) $ 20 million = $ 400 000 WHD
LIBOR(90/360) $ 20 million

LIBOR(90/360)
$ 20 million

:IMS LIBOR
FINSOLS IMS  WHD

14-13
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BCii) , 894,
. IMS FINSOLS LIBOR , WHD 8% .
WHD LIBOR . IMS 8%
LIBOR
IMS . ,
LIBOR . .
14.4.3 ( ) ( )
( )
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, Chemical Industries (CHEMIND)

$ 20 million,

8%, s . CHEMIND
CHEMIND o
CHEMIND 8% 2.5% (credit
spread) , LIBOR . CHEMIND
2.5% . ,CHEMIND
8% —2.5%=5.5%, .
CHEMIND . s s
Top Swaps (TSWAPS), $ 425 000, 14 - 14
A.
$ 425 000
CHEMIND TSWAPS
: CHEMIND $ 20 000 000(0. 08/2)=$800 000
. 2. 5% . CHEMIND
$ 425 000 TSWAPS, 5.5%,
B.
Ci) FS(2,5)=5.5%
CHEMIND ¢ ) ’ TSWAPS
$ 20 000 000€0. 08/2) = $ 800 000
.CHEMIND

226
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.................................................... }
Cii) FS(2,5)<5.5%
$ 20 million (0. 055)(180/360) = $ 550 000
LIBOR
CHEMIND $ 20 million [FS(2,5)] (180/360) TSWAPS
LIBOR
. $ 20 : CHEMIND s
million [FS(2,5) + FS(2,5) 2.5% . ,
0.0251/2, CHEMIND LIBOR, 5.5%
. CHEMIND LIBOR,
FS(2,5
CHEMIND 5.5%+2.5% = 8%
14-14
A ,CHEMIND  $ 425000 TSWAPS,
o B ,
\ FS(2,5),
FS(2,5) 5.5% . 5.5%
, . CHEMIND $ 20 million 8%
, $ 800 000, . . BCi) .
BCii) . FS(2,5) 5.5%, .
. FS(2,5) 2.5%
\ , CHEMIND LIBOR, 5.5%
. ,CHEMIND LIBOR, TSWAPS,
FS(2,5) LIBOR , FS(2,5)
. LIBOR . , LIBOR ,
. ,CHEMIND 5.5% . FS(2,5)
. FS(2,5) 250 ( )%
FS(2,5) . CHEMIND
5.5%, 2.5%, CHEMIND
8%, . ,
14.4.3.2
s . Market
Solutions, Inc. (MSID) $ 40 million , R 9%,
. ,MSI ,
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, MISI LIBOR
3% . 9% —3%=6%.,
b o
million, R R MSI
b o
$ 625 000, Swap Shop (SWSHP),  14-15 .
A.
$ 625 000
MSI SWSHP
. MSI $ 40 000 000€0. 09/2)=$1 800 000 .
3% ., MSI  $625 000
SWSHP , 6%,
B.
Cid FS(1,3)=6%
MSI ¢ ) ’ SWSHP
$ 40 000 000€0. 09/2) = $1 800 000
2
.CHEMIND
9%
Ciid FS(1,3)<6%
$ 40 million(0. 06 (180/360) = $ 1 200 000
LIBOR
MSI LIBOR SWSHP
$ 40 million[ FS(1.3) ](180/360)
$ 40 000 000€0. 09/2) MSI 9% _MSI
= $1800000 . 6% . LIBOR MSI
z FS(1.3). LIBOR
CHEMIND FS(1.3) +3%
14-15

228
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A , MSI $625 000, MSI
. BCi) , FS(1,3)
. MSI 9%
BCii) . FS(1,3) 6%, MSI , 6%
. LIBOR . 6% , 9%
LIBOR . , , MSI
. . FS(1,3) . .
FS(1,3) LIBOR, LIBOR .
6% FS(1,3) . 9% . FS(1,3)
3% . FS(1,3) 6%, 9%,
b . ?
(putable bond)
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15 VaR

15.1 VaR
15.1.1 VaR
VaR o
VHR Py ( ) ’
, , . 40 ,
?
. /
. R.($)
R ($)=Q($)[S, —S. . 1/S. (15- 1
:Qo ;S

. .S, =112.0,S,=111. 8.
R,($) = $4000million X [111. 8 —112.07/112. 0 =— $ 7. 2million.
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o ) 1.6 ,
1.2 1.6 s
° ’ (‘:95%9
R VaR , p=1—c,
o VaR ,
C:Jm f@d (15-2)
—Val
: f(2) x
x , VaR 16 o
,VaR
’ R* s —R*
p=1—c=5%., 2 527 . . 126 (pT=0.05X2 527=
126) . , ,R*=4.71
95% . 0. 47
’ ’ N R* n
n= p XN, (15-3)
15.1.2
VHR ’ o
1) VaR ’
. , , 95% VaR p, 100
5 o , (back testing) P
2) VaR . VaR
° VaR ° . VaR ’
o ) 95%.VaR 3
1 s 3 ° ’ VHR ’
3) VaR . VaR . s
10 o s ,
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VaR VaR
’ VaR
15.2
’VaR o
, VaR
VaR ° ’ ’
15.2.1
, VaR o ,
’ ’ VaR °
15.2.2 VaR(CVaR)
VaR . VaR , VaR
. VaR —q, VaR(CVaR)
ElX [<ql= Jiﬂxf(x)/J:‘f(x)dxo (15-4)
, VaR , p=1—c, CVaR
(expected shortfall) | (tail conditional expectation) (expected
tail loss) , , VaR , . )
0. 47 VaR
CVaR = $ 74 million,
15.2.3 ( )
(SD) o
1 <
SD(X) = |—— > [xi—EX)J | (15-5)
N—1 i=1
T b o b b
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SD = $29. 7 million,

a = 1.645, VaR 1. 645X29, 7=
0.49 , 0. 47 o , VaR
, SD SD R
? ° ’ SD
VaR ,
15.2.4
) NL
1 N
— 1 .. 2 _
SD; (X) \/<N14)i1[m1n(1,,0)] . (15-6)
, (negative skew-
ness) o , VaR ) .
15.2.5 (Drawdown)
Xmax [O , T]
, L € (0,T) , t Drawdown
(@™ — )
DD(X) = ————, (15-7)
x
Drawdown , 0
,  Drawdown o , s
Drawdown, o
(back looking) . VaR ,
. , Drawdown o ,
Drawdown , VaR . VaR
15.2.6 (cash flow at risk)
VaR (mark-to-market) .
, ( \ ) o
VaR ( ) o , VaR

233



( ),
(CFAR)
Q. P C.
CF =QX(P—0),
’ S ’
15.3 VaR
VaR, —
15.3.1
c ,VaR R
) C . VaR
1000 . 99Y%
99.9% ,VaR
99.99% VaR.
VaR
, VaR
VaR
VaR p=1—c¢

234

VaR

, VaR

, VaR

(15-8)

99%,99. 9%.,99. 99%

9



15.3.2

iy
2)
3)

P&.L,

VaR,

15.3.3

. , c=99.99% , . 10000 (40 )
VaR, , 99.99% VaR
, , 95%  99% .
T , VaR .
) ( )
VaR(Tdays) = VaR(1day) X VT, (15-9)
( LYo’ )7
( )
, VaR R
VaR,
VaR ,
( Do VaR
P&L, ,
VaR ,
,  VaR
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D) ( )
2) 99% ;
3) ,
. (MRO)
1 60
MRCM = max(/e 592 VaRo» VaR,y )+ SRC, . (15-10)
=1
: 60 VaR k (
3), VaR, (SRC) .,
(SRC) .
, . BBB,
BBB . . SRC
. SRC
VaR 10 VaR . , VaR

VaR,(10,99%) = /10 X VaR,(1,99%) .

:VaR(10,99%) 99% 10 VaR
,10 , ,
o 99% o
, 100 o ,
52/2=26 . R 100/26=3. 8 s
o 3 k,
15. 4 VaR
15.4.1
VaR , VaR
D ( ,fat-tailed) , , ( t ),
2) (skewed) . , ,
3) (unstable) , )
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15.4.2
o 15-1 o
15 - 1 ’
VaR ’
VaR . 15-1
15.4.2.1
, (unconditional distribution),
. (condition-
al distribution), o
. ( )\ N o
D (time-varing) , ,
2) o ) ( )
3 bp/ 12 bp/ . ,
. 6 bp/ , .
(regime switching) o
. 6 bp/ VaR,
4 (—24  bp/ ) 0.003%,
2 . 2.25%,
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15.5 VaR

15.5.1
VaR
D (historical-based approach),
D (parametric approach) , .
.RiskMetrics GARCH
@ (nonparametric approach) ,
® (hybrid approach), .
2) (implied volatility based approach),
15.5.2
, (parametric approach)
.RiskMetrics GARCH
D (historical standard deviation)
) 100 . b

2) RiskMetrics

b

RiskMetrics (EWMA),
. J. P. Morgan RiskMetrics , A=0.9%4
, 37.2. 2. EWMA

3) GARCH

GARCH .,  EWMA
Vi, 37.2.3:GARCH .
15.5.3

, (nonparametric approach)

238

VaR,

o
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D (historical simulation)
VaR, ,
b b b 5 95%
15.6.6; o
2) (multivariate density estimation, MDE)
RiskMetrics ,
( 500 ), o
15.5.4
(hybrid approach) RiskMetrics
RiskMetrics .
, VaR
o ) 95% VaR,
5%, VaR,
15.5.5 VaR
VaR,

(variance-covariance matrix)

RiskMetrics s

VaR,

100

VaR

VaR?
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RiskMetrics , , s
s , o s 100
. 40 ’ 60 D : - O. 4 >< +
0.6X R o 10 .
4:6, 10
’ VaR
b ( ) o b
, ( )
R (well-diversified) ,
15.5.6
, VaR ,
) (implied volatility based approach)
Black-Scholes model, .
1) ’ b o
, Black-Scholes model )
2) , ’
3) ’ b
4) s ,
’ VaR .
15.5.7 VaR
VaR, n VaR,
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n VaR=VnX1 VaR,

’ H ’

o (autoregression)
) (long run mean, LRM)
, ;
(meaning reverting)

(negative serial correlation) ,

n VaR <J/n X1 VaR,

15.5.8
VaR,
) ) EWMA GARCH
(nonsynchronous data) .
4
, 9 . 9
15.6 VaR
VaR .

20

VaR

VaR

(spread)

90
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15.6.1 VaR:

15-2 VaR . ’

Gamma o s

Monte Carlo
TER A E
{1987 <8
JRERA A % S AR

r )
L MErERY [ s R ] ik 5%
_ J
HE—WH R ] Monte Carlo J
pap:ibialii kil " R
.~
15-2 VaR
15.6.2
VaR
(WorstdP) = (—D* P) X (Worstdy),
:D ; P H WorstdP P H
Worstdy v 5 . 95%
VaR
VaR(dp) = (D" P) X VaR(dy), (15-1D)
’ 15 - 3
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4

LN

Hrik

(WorstdP) = P[y, + (Worstdy) ] — Py, |.

e

LN

i

#r
i
e A
43
=
15-3
15.6.3
Yo
15-4
i
N
ks
B
#
15-4

(15-12)
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dP ~ %)dw (1/2) %Ifwy)z =—D" Pdy+ (1/2)CP(dy)*, (15-13)

Co b 9

b o o

b

o dy* = VaR{dy)
(WorstdP) = P(y, +dy* ) —P(y,) &~ (— D" p)dy* + (1/2)(CP)(dy* )?,

(15-14)
VaR
VaR(dP) = (D" P) X VaR(dy) — (1/2)(CP) X VaR(dy)?, (15-15)
) .
df~%d5+(1/2> %dSZ — VdS+ (1/2)1dS?, (15 - 16)
I ’ Gamma, .
, VaR(dS) o A>0.I">0
, VaR
VaR(df) = A X VaR(dS) — (1/2)I" X VaR(dS)?, (15-17)
delta-gamma delta VaR
gamma o )
(  gamma Do
. ,delta-gamma-VaR : , (15-17)
A r 5 ’ S H
f (VaR),
r s A S
° ., I '=20, o ’
15.6. 4
) 14
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14

1575 o 6 s

15.6.5 Delta

Delta VaR . s

, o
o (R, 1) = x2,3mxes

:ZrJrl t o
, VaR C
a : VaR = ac (Rp,.11) » VaR, .
’ VaR
delta .
. Delta
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15.6.6
ty 1 ¢ o P,
P, = PLfiusfous s frnido (15-18)
: Aff - {Afi.l’Afi,zv"'anf,t} .
’ ff’ - fz'-/ _'_Af}f’
Pt = PLf foae f5 ] (15-19)
¢ t , VaR
’ VELR:AVEERP]*RP(L) ° 'AVE[Rp] Rl’\’Rp ;RP(C)
R . ¢ R o
15.6.7 Monte Carlo
Monte Carlo ,

Afk ’\"g(e)ak - 19"'9Ko

1 g 30

o ’ VaR,

Monte Carlo o
o VHR o b
, , Monte Carlo VaR delta
VaR,
15.6.8
15-1 VaR o Delta
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, Delta )
( Do
15-1 VaR
Delta
VaR
VaR
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16

VaR “

VaR ,
VaR .

16.1

(stress testing)

(scenario analysis)

’ 9

248



VaR

Afk.,x

16.2.1

D
2)

25

, VaR

16. 2

. R,

N
Rp,.c - Zu'i.tRi.x o
=1

16 -1

100 ;

f"c.O +Afk.,s ’

4
A3kt

VaR
k,
R[.,.s
(16 -1
(DPG)

249



3) H
4) ( ) 20% H
5) 10% ;
6) 6% , 20% 3
7 20
,DPG
( Do
o , 0TS
. OTS —400
s . OTS
16.2.2
O .
16.2.2.1
(exchange rate mechanism, ERM)
R 1992 o
20%., .
16.2.2.2
2.33 ’ 3 ’
s ° s 1 aoi »
Qo2 s °
> o 1 2
o ( ) s

250
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16.2.2.3
VaR ’ 16 - 1 o
16 -1
1974 1
1987 10
1992 9
1994
1994 12
1997
1998 8
o b
o b
( )
16.3
(sensitivity analysis)
(model parameter), o
b o o b
b
o b
o (granularity)
b b
o , VaR
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VaR
(LTCM) ) )

’ VaR
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17
18
19
20
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17.1

17.1.1

255



17.1.2

(VaR)

1996

17-1

(

17-1
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( AY AY ) o
s (
) ’ o b
’ H ’
o b .
b o
b b o
b o A Y
17.2
o (presettlement risk)
b N
( ) o ) (settlement
rlbk) ’ ° ’
o b
1974  Herstatt o , Herstatt
b o
1996 s (BIS) s
1.2 s o
“ 2 3 , “
7, (systematic
risk) . .
D : o
2) : o
3) : 0

257



4) : o
5) : o
’ 1N3 o
, (real-time gross settlement, RTGS),
(bilateral netting),
’ o (multi—
lateral netting system), (continuous-linked settlement,CLS),
, . 2002 9 9 60
1998 CLS , . ,CLS
, 90 %% ;
17.3
D (default), ) .
(probability of default,PD),
2) (credit exposure, CE), (exposure at default, EAD),
3) (loss given default, LGD) o o ,
30%, 70%.

[ maX(V, ,0),

258



17. 4
1) (notional amounts) ;
2) H
3) / ;
4) o
b o b 8%’
, 1988
1988 o s 1988 s AAA
C . )
C AAA ,
2001
17.5
, 1800
. 20 80 , ,
o ,1854 GNP
, 1.5, 1983 , GNP 35470 . 1292 000
s 36, 1992 ,GNP 65 600 s
5135090 , 1983 2, 78,
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. 20
1990~1991

260

”»

80
(BIS)



18

18.1.1

event)

iy

b

18.1

(ISDA)

9

Do

(credit

261



5) / ’ ’ °
6) ’ N ’ °

7) b 9 o
&) ,

9 ,
ISDA ,

Conscco,Xerox  Marconi R

., 2001 11 ,

° , o , 12
1 350 . . o b
) . ,ISDA
18.1.2
’ ° (de‘
fault mode) , N
N
= Db X CE; X (1— f), (18-1)
i—1
:b; P ( ) o , 1, 0,
E[b,]=p:. CE, o [ (recovery rate) , a—f
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/7 ’
b ’ (187 1)
N N
E[CL] = D E[b]XCE; X (1— f) = > p; X CE; X (1— ), (18-2)
i=1 i=1
p(A and B) = p(A) X p(B), (18-3)
) , A B ,
p(Aand B) = p(B | A) X p(A) = 1 X p(A) = p(A), (18- 4)
. (marginal probability) , p(A) = p(B),
pA) = p(B) =1% ,
0.01%., 1%, ;

o

E[ba X by ] = Cov E[basby ]+ E[ba JE[bs] = poaos + p(A) X p(B), (18-5)

(18* 5) 9[7/\ . oA — p(A)[l *p(A):I ]
bA bB ’
p(A and B) = Corr (A,B) vV p(A)[1— p(A) ] Vp(B)[1— p(B) ]+ p(A)p(B),
(18-6)
:Corr(A,B) A B C 0o

, 1 pA)=pB =p,
pAand B) = 1 X[p(A—p) 7 X [pA—=p) " +p* = [pA—p) ]+ p" = p,
p(A and B) = p(B | A) X p(A) = 1 X p(A) = p(A)

: 0.5, p(A) = p(B) = 0.01, (A and B) =
0. 005 05 , : 18-1 .
18-1
B
A
0. 005 05 0. 004 95 0.01
0. 004 95 0. 985 05 0. 99
0.01 0.99
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18. 2
18.2.1
(credit rating) “ 7
(Moody’s) “
»
o , o 18 -2
b b b
18-2
AAA Aaa
AA Aa
A A
BBB Baa
BB Ba
B B
CCC Caa
CC Ca
cC C
D
D ;
2) ’ 5
3) ’ H
4) o
b
1) ’ H

264



2) ,
3) b 9 A} o

R (time horizon) . \ ,

”(average cycle) .

D ;

2) , ;

3) ;

4) , o )
s (step-up)

iy o

2) ( ), ,

3) o

18.2.2

“

” (through-the-cycle approach) ” (at-the-point approach)

o o

265



, (procyclical effect),
, ( Do
18.2.3
. 20 80 , (collateralized mortgage obliga-
tions, CMOs) (mortgage-backed securities) ,
“ ” (tranches) o (collateralized debt
obligations, CDOs) ,
. (collateralized bond obligations, CBOs) (col-
lateralized loan obligations, CLLOs) . 18-1
WAL Ll
= FERERY A/Aaa
S S o L+45bp
BH R B/A3
A H5 7k A L+130bp
R B %
4z 3y = F R C/Baa2
x5 49 5.5% L+225hpa
SPV
_ T B4 D/Ba3
S L+625bp
Bl /NR
like 2227%
18-1
, (special purpose vehicle, SPV)
, “ ” (waterfall) , . ,
69% A , , Aaa
LIBOR( ) 45 o
) ; (mezzanine)
s ° ’ 2.5 % i
3%, 10 1 . 25%~30% . ;

o o b
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, CMO
: @ H @ ’
o ) , . CMO
,CDO . (residual)
, “ ”(toxic waste),
CDO (balance sheet driven) (arbi-
trage driven) . CDOs(balance sheet CDOs)
) o , CDO (arbitrage
CDOs) o
CDO o ,
CDO ,
o ( ,
Do
, CDOs
, CDO , CDO CDO,
CDOC(static CDOs) ; , CDO (managed
CDOs)
18.2.4
18.2.4.1
? ,
(leverage,
) (debt coverage, ) )
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D
2)
3) o
18.2.4.2
o 1975 7
s, 7 R 1990 , 31 .
9 90
o (lien) , o
. ) (
) s (political risk) ( Do
o 18-3
18-3
X X
X X
X X
X X
X X
X X
X
X
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o b

25%~100%,
( )
o b o
b o b
R 18-4 o
b o b
o b o
18-4 2003 3 )

SD SD
AAA AAA
AA+ AA+
BB B—
AAA AAA

BBB
AAA AAA
AAA AAA
AA— A+
AA— AA—
A+ A—
A— BBB—
AAA AAA
BB+ BB
A— BBB—
AA+ AA+
AAA AAA
A— A—
A— BBB—
B— B—
AAA AAA
AAA AAA

(SD),

269



,1999 BB
160
18.3 (PD)
18.3.1
18-5 18-6 .
X,
E(X) = p, (18-17)
R Baa 0.34%,
. 7.99%, , BBB
0.36%, 7.60%.
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. , 18-5. 18-6 , ,
s 15
o 1981~2002 .
, 23 , 1981 ,1982 , 2002 15
( ) Do s
, CcCcC 11 13 . 63.41%, 11
(  Aaal,Aaa2,Aaa3), s o
AA . X=0.01%, N = 8000
v =24 —p) (18- 8)
N
0.011%., 0.01% ,
o , AA AAA
’ ’ P ’
o , 100 s 5% ) 2.2%,
18.3.2
18 -5 18-6 (cumulative default
rates) , T
(marginal default rate) , T .
18-2 . yd, »ds
° ’ (1_d1)d2 ° ’ Cz -
di +Q—dd, . 1 1, C=1—0—d)U1—d,),
s 1 o
mlt+N|R@®)] t R T=t+N
sn[t+N| R®)] 3 R T=:t+N
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274

AP

c,=d,

szd“F(l*d‘)dz iiiﬁ*]

e,=d, +{(1—ddy+(1 —d,)d,

18-2

) t R T T

mlt+ N | R(1)]

d\'(R) - n[Z+N | R(Z)]o (]879)
(survivor vatio) , R T
SR =[] a—da. (R, (18-10)
T , R T
s t+N_1 ’
k\r(R) — SN*] (R)d\/(R)o (18* 11)
s R T

Cy(R) = k1 (R) +ky(R) + -+ +Ey(R) = 1—Sy(R), (18-12)
. \ d
N N
Cv=1—]] A—d>)=1-a-d", (18-13)
Cv=1—U0—d)HY)V=1—U—d/2N >1—e9N_ (18-14)
o dde . .



18-1
B . d1:5%9d2:7%c
7k1:d]:5%9
’ S] :O 95,
K, =S, Xd, =0.95X0.07 =6.65%,
. (1—d;)(1—d,)=0. 95X0. 93=0. 883 5;
5%46.65%=11.65%,
18.3.3
(Markov process) , )
. (migration) s
18-7 s A.B.C.D,
o B . o
D[t | B(ty)] = P(D; | By) = 3%. (18 -15)
. H B A . A Da B
B, D, B -, D,
P(D, | A))P(A,)) +P(D, | B))P(B,)+P(D, | CHPC)
=0.00X0.02+0.03%0.934+0.23X0.02=3.25%. (18-16)
18-7
A B C D
A 0.97 0.03 0. 00 0. 00 1.00
B 0.02 0.93 0. 02 0.03 1.00
C 0.01 0.12 0. 64 0.23 1.00
D 0 0 0 1.00 1.00

3%+3.25%=6.25%.
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18. 4 (LGD)

(loss given default, LGD), 1

(recovery rate) ( ) o

18.4.1
) (pecking order),
b o b
. ““ ”» s
. “ ”
’ b
, (absolute priority rule) ,
18-8 o , (se-
cured creditors) , .
(priority creditors) , o )
s (general creditors),
18-8
( ) @) ( )
(2)
( . )
3
( )
o ) (reorgani-
zation plan) , o ,
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18.4.2

1) o o ’

2) o o

3) o o ,

4) . GDP .

5) . , N
(secured creditors) . s o
6) o s

D o , o
2) o
3) 0

) 2 N o

4) “ ”(home bank) .

18.4.3
. Beta
(kernel function) .
18.4.3.1 Beta
Beta o ’ ’
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., DBeta N
,Beta O’\‘l
,Beta s
1 . 0 100% ;
2) Beta s o
18.4.3.2
, Beta
, (non-bound) o
(—co,+co) ’
; [0,1]
18.4.3.3

(conditional recovery modeling)

o

D (en-
tropy) ;
2) ( )

18.5

18.5.1

(C&D,

D ;

2) ;

3) ;

4) ;

5) ( Do

s 1000
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20% , 200
(20% X1 000=200) . 1000 ,
800 , . 200
_ [+ AL +m B
Ik =149 017 (18-17)
: f s L sm /) ;R
18-2
5 R 1 (C&.D
10%., 4%,
L+m=14%,
(D 1/8%.,
2 5%, .
3 15%, . .

o 0.001 25+ (0.10+0.04) _ 0. 141 25
1tk =1+ 1—1[0.05(1—0.15)] *1+0.9575°
s 14k =1.1475, k=14.75%,
, 14%C L+ m), .
5 ) m
18-2 L .
(LIBOR) , N (Fed-funds rate) (prime lend-
ing rate) , . LIBOR
( LIBOR),
( ),
o , E(r) =pd+k, p o
Sk P o m ’
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18.5.2

iy

2)

3)
4)

iy

2)

18.5.3

280

logit

logit



— ) (D/A=—). i
Z,=1—p, ;
Z; = 0.45(FC,) +0. 2(D/A).
’ 35%., 25%,

Z: = (0.45 X 0. 35) + (0.2 X 0.25) = 20.75%.

1, logit
( 0L Z <1)
18.5.3.2
logit o
Altman o
Z, Z ,
. Altman

Z: 1. 2X1+1.4X2 +3. 3X3 +O. 6X1+1. OXso

:X1 ;Xz ;X:s
;X,1 ;XS
Altman , A 1. 81,
A ,
1) - ’
2) o
3) . ,
4) o
18.5. 4
18.5.4.1

Altman
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: p(+B=14i.  p
1+& 1+,
b= ((111;)) (18-18)
1. o
18-3
9% 15.5%.
L, a+o]. . 1.09
1—p=1- (G =1 g =5 0
’ , >0, s
C
80% ,
_ 1,09 B _
P 0.840.9437— (0.8 0. 9437  1-09 = 00124,
1.24%,
18.5.4.2
Cp =1—=(pr X p2 Xeeo X p)o (18-19)
:Cp 3 Pu n .
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18-4
1*[)1 20.069
1—p, = 0.08,

C,=1—(p X py) =1—10(0.94x%0.92) =13.52%,

13.52% . (pr X p2)
o (
), o
o (
)
(1+4,)% = (1 +iD)* A+ f1), (18 -20)
c(141,)2 s 1+, 3
1+ £, ( )
, (p2) fis
1 °
Pl +c1) =1+ f1, (18-2D)
18-5
1%  12%, 16.5%
17%, .

O L ¢ D P L 0
14+ = ari) — (1D =1.1301, i =13%,

(k) 16.5%,
(ky)  17%, a

_ U+4k)* _ A.17)°

_ _ _ 0
o ="0Try ~@wee — -+ a =154,

po(1+c) =1+ f1,

1—p;=1—0.9617=0.0383, 3.83%. ;
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[
*
=)

18.6.1
( )
( ) o )
AAA AA o
= / .
18.6.2
(MPT) o
— “\] —
R, = D )XiR.. (18-22)
i=1
Eﬁ P iR, ? : X
1 o
R,
’ (return)
o ’ R( _____________________
° ’ efficient fontier
, ol e
MPT
o,
’ 0 (risk)
° 18-3 —_—
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18 -3

18.6.3

MPT

18.6.3.1

18-3

(loan volume)

MPT

o

MPT

(shared national credit, SNC)

(commercial and industrial)

Cc&l1

18.6.3.2

o

MPT
SIC

MPT

. SNC

SIC ,

aQ
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SIC i _ _
sic : = a+4 ). (18- 23)
a ;ﬁz 1 o
B 0. 25(fr) C&.1 B 1. 6(Beer) o
. ﬁ 1 O(ﬁp)c ‘8(‘&,1 1 ) C&I
- BR 1 0 1)
18.6.3.3
1994 o
R KMV . Credit Metrics Credit Risk—+,

18.6.3.4 KMV

KMV —KMV , MPT
KMV ) o

iy

KMV i

R, = AISi— E(L) = AIS, — [EDF; X LGD, ],
: ALS; ,AIS 1
s E(LD i ;s EDF; 1
;s LGD, 1
2) o;
KMV ? :
o0,=— U Li = O'r)‘>< (LGDI) — [EDF,(l - EDF,)]IZ X (LGD,)O

.U L, 1 ;0D, 1 o
) ( ) s i
O, I:EDFI ( 1— EDFI )]I/Y °
3) ©Oij
KMV i
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’ Pijo KMV ’
18.7
18.7.1
(credit sensitive) . s (stoke holder)
18.7.1.1
s $ 100, P
y*
. $100 _
P —7(1_’_3}*)0 (18 -24)
y
, 18-4 o ,
) $100; , X $100, f
P ?
MHEHE=F @ wislras=/>$100
VI
P*
TRk =1—P O &Lk =3100
18-4
(risk-neutral pricing) ,
. $100 [ $100 a £ X $100 -
P= i = [(Hy)}xu n>+[7(1+y) xn]o (18- 25)
’ Vs
(+y»=0+yD[l—x1— ], (18 -26)
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_ 1 A+ -
= a=pll a0 ) (8-z0)
v~ y+ta(l—F, (18- 28)
(18 -28) (y" — s s T
a—p.,
° b To
o b T ) b
. $100 [ _$100 B /X $100 o
Pr=ar,r= [<1+y>1‘}<(1 o+ | A+ 7 Hh—a-wor.
(18- 29)
A4+T'=A0+yHD"{A—o"+rx[1—Q—m"]}, (18- 30)
(18 - 30)
., (18 - 30)
’ ’ (18*26) T s (18*28)
T2 o 1) dz
1—m)?=U0—7a)1—d)), (18- 31)
18.7.1.2
o 7T ’ ~ °
71’/ y/, y/
. $100 1 _$100 o f X $100 / B
P = ety = [(Hy/)]xu n>+[ a ]xno (18- 32)
(18 -28) .
. rp,
vy +7A— P +rp, (18- 33)
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A

(risk premium) ,

rp

(liquidity premium)

rEEHE

18-6

10

IBM

10

LR

6%

IBM

1IBM

45%,
(18-27)

9.23%/(1—45%) = 16.8% .

o T —
16.8% .

1— 1+ /2000 /(14 y* /200)* = 0. 092 3,

D

7(1l—

’

]

3.5%

’

6.2%

7%

80

100

18.7.1.3

12

1998

18-5

I 1
I 1
I 1
|

Tkl Aatiad st Eedaialiaiad ciais tod=t St lolaal ol |

I e

e s b s i el e i i B e i e i i

I
I
I
I

1 _L_Jd__1__L_Jd

VR L

412 1

10% [ =~
996-__

30

3

2

Bl ()

18-5
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18-9

BB

BBB

AA

AAA

275
275
289
321
328
358
387
397
407
420
435
450
445
455
447

172
177
191
220
225
241
266

116
106
112
133
130
138

74
67

46

46

40

74
88
87

62

47

92
108
102

7

4
150
152
161
169
161

68
61

61

Lo

270
274
282
291
306

95

94
98
104

45

66
61

10

99

Lo
Lo

278
278

99 6
179

117

66
78

20

60

30

. AAA

60

46

AA

AAA

450

275

AAA

18.7.1. 4
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o b 9 b
o b
o b
b o b b
b o b
( ) .
9 b
18.7.2
b b o
b o
D o
o K o
2) ) , o
3) ) (matrix prices) ,

18.7.2.1 Merton

b

, . Merton (1974)
, \% K )
o b V K’ b V7
St = max(V; —K,0), (18-34)
BT:VT_ST:VT_HIHX(VT_K,O) :min(VT,K)o (18*35)
o 18-6 18-7 o
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T
AT
ey iR
K B :
fiizr | | g
0 sl i 0 Al
18-6 18-7
Br = K—max(K—V;,0), (18- 36)
EEHE
18.7.2.2
Black-Scholes(BS)
dV = ,Vdr +6Vdz, (18 -37)
:.V=B+S,
B=FWV,t), FV,T)=min[V,Br], (18-38)
: BF =K ’
S=fV,t), fV,T)=max[V—Br,0], (18 -39)
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D
BS
S = Cull =VN(d,) —Ke "N(d), (18 —40)
s N(d) o
4, = In(V/Ke" )+‘7[, dy = d, — oz, (18- 41)
o
sr=T—1t o x=Ke ™ /V
,(18-41) x ot
, BS , \% o = ov »
o ’ S 0S »
Vv (18 —41) o
A (hedge ratio) ,
oS _
dsS — anV AdV, (18-42)
os ds/s, ov = Aos(S/V),
2)
B — Vis 1)
B=Ke "N(d,) +V[1—N)], (18-43)
B/Ke™ = [N(d,) + (V/Ke ")N(—d,) ], (18 -44)
3)
Black-Scholes ,» N{d,) s o
1—N(d;) = N(—d,) o
4)
D) ’CL:BFiBTo ’
Bre ™ —B = Ke ™ — {Ke "N (d,) +V[1—N(d)]}
= Ke "[1—N(dy,)]—V[1—N(d,)]
= Ke "N(—d,;) —VN(—d,)
= N(—d,))[Ke ™ —VN(—d;)/N(—d,) ], (18-145)
(18 -45) . e, ECL.

FCL; = N(—d;))[K—Ve™N(—d,)/N(—d;)] = p X [Exposure X LGD],
(18 - 46)

(18 -46) : N(—d:); ,
K Ve”N(*dl)/N(*dz) ’
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5)
, (K—Bp),
., Ke ™=B+Put, ,
(18-45) ,

Put = Ke™™ — {Ke "N(d,) +V[1—N{d) ]} == V[N ]+ Ke"N(—d,),

(18 -47)
18.7.2.3 Merton
o 18-8 o s
° N( *dz )
A
HfE
i HAM
A .
fi 8]
18 -8 Merton
s 18-8
“ ” (moving floor) , .
KMV R (estimated de-
fault frequencies, EDF) .
Merton : , o ,
s o EDF s
18-9 KMV Mertom
EDF . 104 R 2002 7
21 , o 2002 4
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BBB . . . .  EDF .
2002 4 ,EDF 20%, .
S R A R HAE TR

2002 4E 7 A 21 Hl™

———————————————————————————————————— r=- 20 1D
----------------------------------- /\/— ----1{10 L CCC

--------------- cede bbb 1050 | BBB
——————————— jd B B e i e S St e R et 0 102 0 N 3
__________ ot O O 2 O I PP

MM,,M,: ffffffffffffffffffffffffffffffffff 0:05 1 AA

0.02 1 AAA
& PP F S F T F S
& & & & & ¢ & §F & &
N N W v v (\9 v " v v
18-9 KMV Mertom EDF
R Merton . Merton ,
, (credit-sensitive bonds)
o s EDF .
18.7.2.4
o , V=100 ,
ov=20%, , ove =1
, =10%, o x=0.9,
K = $99.46 , Ke ™ = $90,
Merton , S= $13.59, .
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B=V—S= $100— $13.59 = $86.41,
In(K/B)/r = 1In(99. 46/86. 41) = 14.07% , 4.07%,

P=Ke™—B= $9— $86.41 = $3.59,
N({d,) N , N(d,) =0.6653 ,N(d,) =0.7347,
EDF = N(—d,) =1—N(d,) = 33.47% .

. 10%

b

b

N(—d)[K—Ve*N(—d,)/N(—d>)]
=0.3347X[$99.46 — $110. 56 X 0. 265 3/0. 334 7]

=0.3347x[$11.85— $3.96]. (18 - 48)
(18 -48) $11. 85 . $ 3. 96
. $3.59" = $3.96.
. b . 4- 07% ’ .
=90%., 0.9/0.1=900%,

o

, x=70%, , 0.36%; x=50%,
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19.1

19.1.1 ( )

19.1.1.1

D

2) b b
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298

’ ki

(netting agreements) , (collateral) o
19.1.1.2
D (CEO)

. CEC
CEC = > max(MV,,0) + > max( > ,MV,,,0), (19-1)
d b d
: 2 max(MV,,0) ;

d

> Tmax( > )MV, ,0) .
b d
2) (TCEC)
TCEC
TCEC = >} max(MV,,0) + > max( > MV,,,0) +
d b d
E{[max(EMVd,a,O)*marginu],O}o (19-2)
a d
: Z maX(MVd 90)

d

> imax( > MV, ,0)
b d

’

2 { [max( ZMVM ,0) — margin, } ,O}
d

a

o

CEC TCEC (19-1 (19-2) ,(19-2)

9 9

19.1.1.3

D



o
’ 9 ’
o o
’
’ o
’ o
o b
o
’ °
b b
o
o b 2
o ’
9 o o
: ’
o N o
. ’ o
Y b o
: ’

o
: ’ o
’ ’
o
19.1.1. 4
o
s ’ o
’ o ’
o
’
o ’ o
’ ) ) N
o ’ o
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( S
19.1.2
? ’
(CA) ’
. CA
’ ( ). CA
CA _ E _ ° (1973)
| ) CA
L19-3 D) ’
CA
,CA ’
19.1.2. 1 CA
CA ¢, =CA ; 49mv
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CA ¢ = D> EXI, X(CS, X T, xXD,, (19-5)
EXI, ; CS, ; T,
D, .
19.1.2.2 cA
CA ., =CA —CA i (19-6)
CA (= D> EXI, X(CS, X T, XD, — > EXI", XxCS", X T, X D,

= DV[(EXI, XCS,) — (EXI", XxCS")] X T, XD,, (19-17)

:EXI”LI
CS(L \CS//a o
) CA
19.1.2.3 CA
, CA . CA
ACA
ACS =
:EM sEXT
19.1.2. 4 CA
CA )
CA

;CS’,
CA,CA
EXI, .EXT,,

CA

= EXI X ACS X EM; (19-8)
N
DIACS, X AT,
e (19-9

24T,

a=1

sACS

CA ( DJEXI, XCS, X T, XD,)

( DJEXI", XCS", X T, XD,)
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ACA = [(EXI X ACS X EM) — (EXI”" X ACS” X EM")].

N
DIEXI", X ACS", X AT, X D,

EM’/ — a=1 ;
EXI”" X ACS”
EXI’ ;ACS”
D ACS ACS EXI” EXI
EM;
2) (EXI X ACS) > (EXT” X ACS")
3) CA CA;
1) ACS ACY .
19.1.2.5 .
CA , CA .
] ,CA
ACA = EXI XACS X EM,
. CA CA
ACA = [(EXI XACS XEM)— (EXI"XACS” XEM")].
(EXI XACS XEM) , (EXI"XACS” XEM”)
. , EXI” X ACS” X EM”
CA .
19.2 (credit exposure)

posure at default,EAD), )
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(19-10)

EM

(ex-



o b
b o
19.2.1
o s (current exposure)
( )
Exposure, = max(V,,0),
(potential exposure)
o b o
b
b o b b
o b b b o
(receivables) . (trade credits) , ,
(guarantees) ) o
, y . (irrevo-
cable), ) o
(commitments) ) ,
b b
(note issuance facility) , o
b o
b o
(irrevocable commitments) (
) (revocable commitments) (
) o o
(swap and forward contracts) ) ,
o b
. (sale-repurchase
agreement) , , o
(long option position) : o
b b
, (short option position) : ,
o b
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19.2.2
b ( )9
’ v
() ,
19.2.2.1
(expected credit exposure, ECE) x ,
x ’
oo
ECE:J; max(z.0) f(2)d, (19-11)
(worst credit exposure, WCE) ( )
, (credit at risk, CAR), P
o
1=p=| fde, (19-12)
WCE
’ :(D ;@
(VaR) . ,
. X ~ o
ECE=1EG [2>0) =14 /2 =2, (19-13)
2 2 T /or
' ’ %
50%, 3
95%
wEEH
PR R R \
WCE = 1. 6450, i
19-1
WCE. ’ B || \
x : RIGRE
s L T R

1v F DA B

19-1
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(average expected credit exposure, AECE)

T
T

AECE = (1/T)J ECE,dz, (19 -14)

=0

(average worst credit exposure, AWCE)
T

AWCE = (I/T)J WCE, dz, (19-15)

t=0

19.2.2.3
o ] :@
?@ ;@ °
. ( ) b t rt
dr, = k(@ —r))dt +or!dz,, (19-16)
:0 o
(mean reversion) o r, ,
r V4 o ’ ’
y=0 , , Vasicek (1977),
1%, . 2% 1% ,

=1 R . dr,/r, = dln(r,) .

s ’

0 12 24 36 48 60 72 8 96 108 120
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15%., 1% 6.7%.,

s (y=1) , £=0.02, o=

0.25%, . r 6%,
19-2 . ,
6% . , .
. R 19-3 r .

90% ( Do 19-3

6%, . ;
Ve E S
[ e EEE LR R L PR PP PR PP E R e

— R

0 12 24 36 48 60 72 84 9 108 120

A
19-3
V, = B($100,t,T.c,r,) —B($100,FRN), 19-17
:C ;T o
BL& 3 (A 26 m)
07 ittty
| 1 e e e bt | T 1 11T rrii
08 e e e e ke kel Eal e (ol il g i e
L e e e e e eele o] e e ok e pomd rne G
L “T-rt-11TrF1511
QM FE——E=s=—===tc=c=t=Sstaay “+-F-t-1-1-FtF11
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19-4 5 6% 4% .
, 6 , 1
(100X (6% —4%) X0.5=1), . 10 ,
1 . .
810 .
, (
) R o N ,
B($100.N,c.r) = $100 f[l—r”]+ $100e Y, (19-18)
b r o o
s N 100 ;
cr, o
D (diffusion effect) , , o
2) (amortization effect) , o
19-5 , .
8
I e
6 ________________________________________
2 L e et L e e s e L S LS s
Y .
§lr s rs s s e N g v s
Dk e e e o e el
] bacmanamnemrnim e s o e s o e e e
0 12 24 36 48 60 72 84 96 108 120
A
19-5 10
. 90% . 19-3
B($100,N,eor) = $100-=[1—e¢ ]+ $100¢ . 19-6

o
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it 27t
120

8O~ == === ==

0 === ===

| A — R |
------ e

1] e e /ME |-

0 12 24 36 48 60 72 8 96 108 120

A
19-6 10
. 100 o 2~3 . , 87
115 R . 100 o ,
o b b
s s o 100
( ) o b o b b
., 19-7 95%
) o s o
H gk E
20
| RS U —_— A S
| S wea ||
— PR
14f-mm T
2| = mimie e e s m e e R i e
1| EE - SO, ———
8 ____________________________________________
6 ____________________________________________
N
. O S e ey ey~ R, B
0 12 24 36 48 60 72 8 96 108 120
H
19-7 10
b o
100 R

_ ¢ 1 g 1

V. = $100] ey e e S0 s YAt T A
B r) | (c—r) -
= $100 ({5 + (o - e

(19-19
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(c—r),
’ 1/4 o ’
3%’\’4%3 o
1%N15yo ’ ’ °
0.25%, 7.5
(V) = $100X7.5%x[0.25% X +/12] = $6. 5 million,
1. 645, 95% VaR 1070 , 19-7
1 95% 940 .
. ( ) , t D=kT—1t,
0 t 6(7’[_7'0) :G“/Zv
o(V) = [k(T—0) oVt (19-20)
. (19 -20) ! .
ds(V) _ 1 _
T Lk(— 1) ot + k(T z)]azﬁo 19-21)
Ji=(T—p-L,
24t
2t = (T*t)v
tox = (1/3)T,
, 1/3 1/4 ,
(19-20) .
( 1/3 ),

1. 6456(Vwe) = 1. 645£(2/3)T5 /T/3 = 1. 645k(2/3)s +/1/3T%%, (19— 22)
’ T3,/2 ’ T

19-8 5 o ; 1/3
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A
19-8 5
19-9 5%. 6% . \
. 790 . 6%,

B

20

P — mAE ||
T Wi

— PR

L e
12f A m s N
L T e TS
8 77777777777777777777777777777777777777777777
6 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
e N .
1| Y =~~~ SO NOU..., S
0 12 24 36 48 60 72 84 9 108 120

A
19-9 10
19.2.2. 4
. . 1 5 000
. S($/£):20

V,=S,($/L£)B" (£50,¢.Ts¢* »r*) —B($100,2,Tycor) (19-23)

9 o

9

b

o c” " 1 ¢ C ¢ 1
V= SXSO[(1+7’*)+(1+r*)2+(1+r*)21 $1OO[(1+7’)+(1+r)2+(1+r)2]°

(19 -24)
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,(19-24) , o
dS, = 6S,dz,, (19-25)
5212%9 ’
19-10 10 o , ,
10% . . , 45%.,
ik, iigic
50
4O —mmmm e
—_— Al
30f-mmmmmmmmm et Tl ot -
— PR

= SRS

e ——

0 12 24 36 48 60 72 8 96 108 120

A
19-10 10
19.2.2.5
_ ¢ ¢ 1 _ r " 1
V, = $1OO|:(1—|—r)+(1+r)2+(1+r)2] $1OO[(1_’_,»)+(1—0—r)2+(1+r)2i|

- (c—r) (c—r)
= $100 Tt e -

’ ( ) 7C>7"’

_ (C_Sl) (C_f12)
(1+51) (1+82)20

V. (19-26)
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S1.82 ;flz °
19-1 . . 6% 9%
. 2 /
2 / 10 1.512 9 o
2 / , .
19-1 6%1 9%5
( ( ) ($/H ( ( )

1 0.943 4 0.917 4 1.944 9 $5.66 —£4.13
2 0.8900 0.8417 1.8914 $5. 34 —£3.79
3 0.839 6 0.7722 1.839 4 $5.04 —£3.47
4 0.792 1 0.708 4 1.7887 $4.75 —£3.19
5 0.747 3 0.6499 1.7395 $4. 48 —£2.92
6 0.7050 0. 396 3 1.6916 $4.23 —£2.68
7 0. 6651 0.547 0 1.6451 $3.99 —L£2.46
8 0.627 4 0.5019 1.599 8 $3.76 —4L£2.26
9 0.5919 0. 460 4 1.5558 $3.55 —£2.07
10 0.5584 0.422 4 1.5129 $59.19 —4£23.02

$100. 00 —£50. 00

19-1 6%1 9%5
pay in$ )

1 $6.00 —L£4.50 —$8.75 —$2.75 —$2.60
2 $6.00 —4£4.50 —$8.51 —$2.51 —$2.24
3 $6.00 —L£4.50 —$8.28 —$2.28 —$1.91
4 $6.00 —L£4.50 —$8.05 —$2.05 —$1.62
5 $6.00 —£4.50 —$7.83 —$1.83 —$1.37
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( )
pay in$ )
6 $6.00 —£4.50 —$7.61 —$1.61 —$1.14
7 $6.00 —£4.50 —$7.40 —$1.40 —$0.93
8 $6.00 —£4.50 —$7.20 —$1.20 —$0.75
9 $6.00 —4£4.50 —$7.00 —$1.00 —$0.59
10 $106. 00 —£54. 50 — $82.46 $23.54 —$13.15
—$0.00
0 s 4.5 ,
4. 5X1.944 9=8. 75 o 600 ) 875 , 275 o
9 ’ 10 2 354 o
. 6%,
(NPV) , . , 19-1 . 9 ,
19.2.3
19.2.3.1 (marking-to-market, MTM)
(MTM),
) R OTC R
, (two-way marking-to-market) ;
, (one-way marking-to-market)
) o oTC )
s OTC o
’ o :@ ’ @
(LTCM) , o
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D o ) ;
2) o o
3) . o (margins)
o ) (initial margin),
(performance bond) ,
o (equity account) o
y (maintenance margin) , o
b
o b o b o
(basis risk) , o
99 % VaR o
4) ., OTC (collateral) .
o (haircut) ,
o b b
1%.3% 8% . .
b o
19.2.3.2 (position limits)
b o
| TR
’ 20
. | e e
B e . S i i £ S
e
| P U
o e — —
8 77777777777777777777777777777777777777777777777
b
6 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
° ) Y g SR
| O .
° ’ ’ 0 12 24 36 48 60 T2 84 96 108 120
(exposure cap) R
19-11
b
o b
11 , 6 , 5
. 5 , o
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19.2.3.3

o (recouponing)

19-12 5 10

19-12 5
19.2.3.4

(netting agreements)

(master swap agreements ) .
(ISDA) 1992 .
19-2 o )
. 100 o . b
) 40 (100—60=40), 3 4
, 125 (100+25=125),
19-2
1 2
1 +100 +100 +100
2 —60 +0 —60
.1 2 +40 -+100 +40
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( )
1 2
3 +25 +25 +25
4 —15 +0 —15
1 4 -+50 +125 +50
3 4 , 50million (40+25—
15=50),
, , (net exposure)

= max(V,0) = max(EV“O)o
i=1

) (gross exposure)

N
= Z}max(V,-,O)o

=1

o

N . N ,
19-13 19-14
104F 1 ¥
S H S[RE
¥ SEEH
104 F $e
v| SHERH#H

19-13
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19-13 10 5
19-14 10 . 5 o ,
b lo o b
)
104F H
TS Y 5
y| SHEH#
104F H 46
Y| SR
19-14
(K ) )
(gross replacement value, GRV)
k k Ny
GRV = > = 20D max(V,,0)], (19-27)
) =1 =1
, (net replacement
value,NRV) (collateral)
k k Ny
NRV = 2 g = Z[max(ZV”O) — collateral, ], (19-28)
k=1 k=1 i=1
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0.81%.
BB .

(mutual termination options) ,

o

(contingent requirements) ,

o ) (Enron)

(default contract) ,

(the market impact of illiquid positions) ,

19.2.4
19.2.4.1
(credit triggers)
A,
A A
) AA 10
BB ,
19.2.4.2
(time puts),
19.3
19.3.1
D
2) ,
3) (CE),
4) (PFED),
o (PFE)
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,PFE
5)

”

6)
D
&)
9
10)
B60

, A
1D

12)
13)
14)

19.3.2

D
2)
3)
4)
5)

PFE

(MPFE),
(EED, t . EE:

(expected positive exposure, EPE),
(right-way) ; ( ) o
, ( ) .

(put option) ,

b

(netting rights) . (liquidity puts)
B 70 s B A 10
) B VA 70 ,
10 R
(PFE)
. . N (collateral holdings)

(Monte Carlo) 3

H
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19-3 (Monte Carlo)
PFE : N N
o «C )
19.3.3 PFE
PFE . (eco-

nomic and regulatory capital)

? o

19.3.4
A , B . B
150 A, 3
o » 150 B 3
A B 8 ,
5 (8—3=5), ) A 145 (150—5=145),
19.3.5
(PD) 1
= PD X (1— Do
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19.3.6

= (EE") X (L"),

:EE” s L R

)

’ t FEt* ., EEt”
, L L

, t N C,
t V,=(EE) X (L) X(C),
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322

iy
2)
3)
4)
5)
6)
7
&)

:V(B)

B

9

=V(B) —V(A),

s V(A

A



20.1
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D
2) (EIU) . EIU
) 100( )
3)
(CRA)
20.2
20.2.1
@) (repudiation) ;
@ (rescheduling) .
iy

324
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,0 100
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(cross-default)

VarEX = ¢4 ©

2)
3)
4)
20.2.2
D (DSR)
DSR =
(LDO)
2) (IR)
IR =
3) (INVR)
INVR =
INVR
,INVR
4) (VarEX)
VarEX

9

20-D

(20-2)

(20-3)

» INVR

20-4

325



5)

MG
(20-6)
“+”“*”

D
(projections)
2)

3)

4)

326

2
sOFR

(MG&)

MG = o

(integrity of a currency) ,

b )

= f(DSR,IR,INVR, VarEX,MG),
A + ¥

(CRA)

CRA

CRA ,

(20-5)

(20-6)



©@O 6000

SECESECINTECHS

(o3}
~

D

©@e6e 006

20. 4

(debt-equity swap)

(multi-year restructuring agreements, MYRAs)

<]
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( , concessionality)
= - = PV, — PVg,
200 , 100 )
8%, 6%,
A+ L) A+ B
PVy = 1+d + A+d)° 20-7)
A=1 ,i=1,2;1=1 ,i=1,2;d= .
, PV, = ($100+ $ 200 <0.08)/1. 064 ( $ 100+ $ 100X 0. 08) /1. 06 = $ 205. 55,
$205. 55,
—5 —1%;
-4 D) 25%9 -9%;
—1 —
-7%9 H

PVi = $200 % 0.01 -+ 0+ $200%0.07)/1.09 -+ ($50+ $200x0.07)/1. 092 +
($504+ $150%0.07)/1.09° 4 ($50 -+ $ 100X 0.07)/1. 09" + ($ 50+
$50 % 0.07)/1.09°

= $190.58,
$190. 58, ; $14. 97(205. 55—190. 58 =14. 97,
3) (sale of LDC loans on the secondary market)
@ ) ;
@ ;
® ;
@ (debt for debt swap),

’ <
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21

(CRPMs)
1D . CRPMs | o
2) . CRPMs
3) . CRPMs CDOs( ) s
4) o CRPMS b [}

21.1 Credit Metrics(CM)

CM ,
(VaR), CM N o
CM o
Beta ,CM o ,
CM ) o
CM
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2) (migration events),

3) “ / ”

, Beta . “ ? ,
(forward curves) o
4) o )
, (VaR)
(expected shortfall) .

21.2 Portfolio Manager (PM)

330

21-1 PM CM
PM CM
, (PMD) ,
D ;
2) ;
3) Beta s H
4) o

21.3 Portfolio Risk Track(PRT)

PRT

1) PRT , ) ,PRT
CDOs ;

2) PRT ,



3) PRT (spread) ,
( \ )

PRT

D N

2) PD LGD

3 ) AY

PRT

21.4 Credit Portfolio View(CPV)

CPV

.GDP

D ;
2) ;

3) ;

4)

21.5 Credit Risk+ (CR+)

1 H
2)
3) CR+ LGDs,

21.6

D
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EL; = EAD; X PD; X LGD;, 21-D
:EL,‘ ;EADI‘ ;PD; ;LGD;
N
N
EL, = E(L,) = > EL,, (21-2)
i=1
2)
UL, = VvE[L,—E,)]*, (21-3)
3)
(confidence level) « )
1_Ol9
,VaR
VaR = min{;j | P(L, >j) <1 —al. 21-4
4)
EC,(a) = VaR(ax) —EL,, (21-5)
:EIlp ;VaR(a) a °
5) (expected shortfall)
’ o VaR(Q/)
ES(a) = E[L, | L, > VaR(a) ], (21-6)
6)
N N
UL, = /> > UL X UL, X p; . 21-7)
=1 i=1
: Oij i J
RC
. _ oUL, _
RC, = SUL, UL,, 21-8)
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22

22.1

400 23 000

(credit derivatives)

. TROR

o

1996 ~2002

b

LIBOR
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22.2
1) ’ 5
2) , (
)5
3) b b
22.2.1

22.2.1.1

( ,credit default swap)

( ) ,
(TROR) ,
(ISDA) . ISDA
22.2.1.2 ISDA
ISDA o ISDA
www. isda. org s
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D )
2) H
3) )
4) H
5) 3
6) , \ o

° ,ISDA 1 000 000 o
22.2.1.3

= NP X[ —( + ) e
:NP ; ( 100%%) 5
; ( )
22-1
60 20 000 000 . 100% ,
30%., 8%,
= $20000 000 X {100% — [30% + (8% X 60/360) ]} = 13 733 333( ),

22.2.1.4
D (binary default swap),
2) (basket default swap)., ,

° ° n ° ’
n o b ( 77)
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3) b A b
4 o ,
5)
( Do .
6) o , ,
22.2.2
(TROR), TROR ( )
TROR o , TROR LIBOR
. . TROR TROR o TROR,
TROR o 22-1
LIBOR o 22-2 ,TROR
. TROR ( ) .
LIBOR+/ —
TROR TROR
TROR
( )
22-1 . TROR
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________________________________________________________ >
LIBOR+/—
TROR TROR
TROR
22-2 s TROR
, TROR TROR
. ., TROR TROR (
) LIBOR .
. , TROR .
, TROR .
,TROR

D ,
LIBOR

2) , .

3) o

4)

,TROR ( 22-1 Do
( 22-2 Do ., TROR
TROR .
1) TROR o , ( ) s
TROR

2)

22.2.3
(credit spread forward)
o AS,, Ly
IS, AS, IS , , NP
t = NP X X [IS —AS. 1.
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)
22-2
10 000 000 . 2%, 4.38
. 3%,
t= $10000 000X 4. 38X (2.0% —3.0%) =— $438 000,
438 000 .
b o b b
o b b
( ),
b
b . o
b b
b
, (),
NP,
t = NP X X max| t— .05
t = NP X X max[_ t— .01,
b o
b ’
( 22-3) o
(
) o
X max| ,0]
22*3 9
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b o
22-3
100 000 7%,5 . 7%,
(100 )y 10 000 000 ,4.38 , 6%,
180 2%, 10 000 000
. 125%, 61 000 .
180 , 83 , 12.09%,
6%,
($83— $100) X100 000=—%$1 700 000,
(6.09%=12.09%—6%) 2% , .
t= $10000 000X 4,38 X (6.09% —2%) = $1791 420,
b o
2 b
22.2.4
(credit linked notes, CLLN) o
CLN 22 -4 . CLN 9%
. CLN 11% . .
s 11% ; ,CLN CLN
6% ° ’ H
, ( Do
CLN CLN
11%;
6% H
9% =+
/ )
22-4

339




, CLN 22-4 3%
, CLN . .
(11% 9%) . , CLN CLN
o . CIzN )
CLN .
. . CLN
, CLN .
CLN . .
CIJNS ° ’ ]
CLN . ., CLN
. .CLN . .CLN
, CLN .
CLN . CLN .
. CLN CLN 22-5 L,CLN
. CIlN . b
o ° CIAN )
CLN .
CLN
22-5 ( ) (CLN)
.CLN
CLN .
CLN = ( + ) —
CLN
,CLN CLN
22.2.5 (CDOs)
’ CLNS °
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,CDOs , 200
,CDOs
, AAA .
,CDOs ,
22 -6, s
, SPV ,
! ]
2 SPV
N
22-6 n CDOs
. CDOs
CDOs AA  AAA o
) B AA .
CDOs . . CDOs CDOs
CDOs SPV
SPV . , CDOs ,
CDOs ,CDOs , CDOs
22.2.5.1 CDOs CDOs
CDOs, o
CDOs , CDOs o CDOs, SPV
( 22-17), o
, CDOs 2217 SLLN .
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342

—_—

SPV

|

2-7 n
CDOs SPV
CDOs ,CDOs CDOs,
CDOs, , ,CDOs
SPV .
22.2.5.2 CDOs
CDOs (TPDS) . (TBDS)
(TPDS) CDOs
CDOs, SPV
( 22-8), s SPV o
SPV o SPV( ) , TPDS
( )
R X R ot R |
M| |sm 5
a9 |
R :
4 A '
g :‘Ll:‘ o 400 4 |
e s ;
IR IR |
22-8 (TPDS)
CDOs, , o
TBDS, TBDS
n CDOs 4 7,
s 6. 7



12

22-9

12,

SPV

. TBDS
(CDO?)

CDOs
CDO

21

SPV

12

1 3

CDOs  CDO,

(ABS), ABS

. ABS

WHBCDO HHBCDO

EZ32

(TBDS)

22-10

CDO AR ||

iF#3

CDO B#4

134

CDOCHY  fe—]

WEZRS

CDO?

ABS /

CDhO?
CDhO?
. CDOY?
CDO

, ,CDO?

22-10

CDO ABS (0). 04

CDOs
. CDO?

’ CD()S

CDOs

, CDO

, CDOY?
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22.3
22.3.1
o ,Merton
22.3.2
1 000 A(
) B(
XYZ o (100—B), B
JXYZ A 6.60% .
6.00% .
22.3.2.1 (actuarial method)
XYZ o
, 22-1 R
22-1
A B C D
A 0. 90 0. 07 0.02 0.01 1. 00
B 0. 05 0. 90 0.03 0.02 1. 00
C 0 0. 10 0. 85 0. 05 1. 00
D 0 0 0 1. 00 1. 00
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A .XYZ
P(D; | A) = 1%;
P(D, | ADP(A)+P(D, | BOP(B)+P(D, | C,)P(C;) = 0.01X0.90+
0.02 X 0.07-+0.05X0.02=1.14%,
60%0, 1% X (1—60%), 1. 14 X
(1—60%), ,

= $10000000 X (1% +1.14%)/2 X (1—60%) = $42 800,

22.3.2.2 (credit-spread method)

XYZ ( )

b

= $10000 000 X (6.60% —6.00%) = $60 000,

22.3.2.3 (equity price method)

. XYZ N

Merton )

Put =—VIN(—d) ]+ Ke "[N(—d) ],

b b

oPut LV _ L
5V Ko — INEAOIX G =1~ Nwao-
22. 4
. . 2001
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o b
o
b
’ b 9
o
b o b
b o b o
b b b
o b b o
- ° s
o
o
o b b o
, o (regulatory
arbitrage) o
b o
b b
b b o
22.5
22.5.1
b A
o Y AY ’
’ Y N Y hY N

. (ISDA) ,
. (obligation acceleration) , N

o 2 b o

D ( )

2) H
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3) ;
4) ;
5) \ ;
6) ;
7) o
. ?
: (credit default swap) . (total rate of return swap,
TROR) (credit spread derivative) ,
’ b
(TROR) , o
¢ ) ; TROR
o , TROR
(credit spread option) , (credit spread
forward) (credit spread swap), ,
) . TROR (
) b o
22.5.2 TROR
22-4 (TROR)
100 000 , %55 .
%, . 10 000 000 , TROR 5%
100 85
TROR
: s TROR ,
TROR (TROR receiver) o
($85— $100) X100 000=— $ 1 500 000 |, 75%, TROR
(TROR receiver) 5% . 75% X $1500000= %1125 000,
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22.5.3
(covered credit spread put option)
N ) (notional principal, NP) .
= NP X X max[ ¢ — 0],
s 4 N 1 000 .
Zyo b o b
, 2%, 6 , 1000 ,
4%, 140%, 3.4, 25 o
b b 25 b
o 2 3.25%, o ,
53 , 28 (530 000 — 250 000 =
280 000) , o
(covered credit spread
call option) o ) o
= NP X X max[ —t ,0],
, (a covered credit spread collar),
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(the sale of a covered credit spread straddle) ,
. 10000 4 . %, 100 .
3%, 3% .
60 100 4%, 120%.,
.62, 21 000 .
60 . .
3% . . 42 000
. 1.8%,
D . .
: $1000000X3.62X (3% —1.8%) = $43 440,
2) . ’
, : $42000 X (140.04)5050 = $42 275,
3) . 4% 41.8% =5.8%,
104. 07 . : 10000 X $4.07 = $40 700,

=— $43440+ $42 275+ $40700 = $39535.,

22.5.4

22.5.4.1 TROR

TROR .
LIBOR . (enter
into a reverse repo) ) o
LIBOR 30 o )
LIBOR . 30 .
, TROR, LIBOR , LIBOR
10 . TROR 40 , 100
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4 000 (1000 000 X 0. 4% = 4 000),

22.5.4.2
, LIBOR
60 ,

35 )

22.5.4.3 Repo

LIBOR 45
22.5.4.4
) LIBOR
o 275
LIBOR.,

275 , 175 o
22.5.5

350

35

35

250

450

275

LIBOR

200

60

10

450
200



22.5.5.1
- — C
(LDC), 25%., 3%,
LDC 20%, ,
LDC . 2% € 25%—3%—20% =2%) .
LDC 22-11
C
LDC
25% ¢ )
20%
( )
2-11
. LDC
LDC .
R L.DC 21%, . LDC ,
( ), 2%C 3% —21%+20% = 2%)
+ = .
. 3%+ 20%) < 25%, . (
20% ) ( )% . 3% +
20%) > 21%, (
20% ) ( )
(founding source)
LIBOR o s
(founding source) . 22-12 LIBOR 10
s LIBOR o s
LIBOR 90 , 50 ( 90—10—30=

50D,
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352

LIBOR + 10

LIBOR 490
( )
22-12
22.5.5.2 TROR
, o TROR
, LIBOR . TROR , LIBOR
, 22-13 90
, TROR o , LIBOR-30
. LIBOR 10 ) 20 .
LIBOR + 10
LIBOR+ 90 + )
/
LIBOR+ 30 LIBOR -+ 90 +
/
TROR
22-13 TROR
. TROR N
: TROR= + , TROR
, LIBOR 40 o » TROR
LIBOR, ,
25

b



’ o 22 - 14
15 . , TROR
25
LIBOR LIBOR + 40 +
/
TROR
22-14 TROR,
TROR o s
22-15 LIBOR 75 , TROR (receiv-
er) LIBOR 50 , 25
, s 100
TROR (receiver) o , TROR
( t=0 100
)
100 [ \ LIBOR + 75
100

LIBOR + 50 ‘

/
TROR
22-15 .TROR
(LIBOR+ ) TROR , o
TROR , TROR ) ) ;
. TROR
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22.5.5.3
LIBOR 40 , LIBOR 25
) 9 o 15
( 40—25=15),
( ’ b )o
22.5.6
’ (Or-
ganisation for Economic Co-operation and Development, OECD)
s OECD
. OECD ,
m .
. 22-2, 22-3. 22-4 8%
, ( ) ,
22-2 ]
AAA AA— A+ A— BBB+ BBB— BB+ B— B—
0% 20% 50% 100% 150% 100%
22-3 |
1
AAA  AA— A+ A— BBB+ BBB— BB+ B— B—
20% 50% 100% 100% 150% 100%
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........................................................ }
( )
2
AAA AA— A+ A— BBB+ BBB— BB+ B— B—
20% 50% 50% 100% 150% 50%
20% 20% 20% 50% 150% 20%
22-4 I
AAA  AA— A+ A— BBB+ BB— BB—
20% 50% 100% 150% 100%
22.5.7
’ C/)
C,,:NPX[(erU)Jr(l—w)><r,)_\.]><8Vo 22-1)
.NP ;W 0. 1537, 37
s (0. 85) (0.15),
22-5
10 000 000 , CCC, 22 -4
. 150%., ,
A, 22-3 , 50%., ?
: G, = $10000 000X {€0.15 X 150%) +[(1—0.15) X 50% 1} X 8% = $52000 ,
22-1) w R w R

b
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80% . (22-1)
s C,
C,= NP Xr, X8% X (1—0.80), (22-2)
22-6
10 000 000 , CCC,
22 -4 , 150%,
?
. C, = $10 000000 X 150% X 8% X (1—10.8) = $ 240 000,
b b 80% b
C, = $10000 000 X 150% X 8% = $1 200 000,
TROR 100%,
TROR s o
22.6
22.6.1 VaR
VaR VaR 1 000
5%, . . 1000
5%, . 1000 95%,
° . VaR ) 9. 6%
5%
. VaR .
VaR R , VaR
, 5% VaR 5%,
95% VaR .65 Z 1% VaR 2.33 Z
VaR VaR
) VaR

356



22-7 VaR
0. 383, 0.58%., 5%
VaR o
.VaR = [ﬁ »— ()]
= [0.003 83— 1. 65(0. 005 8)]
=—10.005 74
=—0.574%,
VAS
:R, 32 2 0 .
5% VaR —0.574% . . 95%
, —0.574%,
22-8 VaR
$ 100 000 000 0. 000 85, 0.0011,
5% VaR o
, 5% Z 1. 65, VaR
VAN
VaR =[R, — () () ]V,
= [0.00085— 1. 65(0.001 1) JC$ 100 000 000)
=—0. 009 65($ 100 000 000)
=— $96 500,
VAS
:R, iV, 32 T 0
VaR $96 500 5%, $96 500
95%.,
1) VﬁR 0
. ,10
o >< V4 10 == 010 o
,  VaR VaR .
22.6.2 VaR
) VaR ’
s 0O S )
_ AO
0 AS’
AO
= o (22-3)
AS?
s s, 0 Y o 0
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0.3y 0.03 $1, $1.00x(0.3040.03) = $0.33,

) VaR . ’
VaR VaR . VaR ,

2

o5, = (NPysi + NPioh + 2NPxNPyoacro 4.5

o) = 5o (22 4)
105 ;s NP, A (notional capital) ;64
A s NPy B ;0B B 3 0A.B A B
50p °
> o vy s
NP, = NPs X (5+7), (22-5)
: NP, ; NP .
22-9
A & 0.30,y 0.03, $ 50, . B s
0.40,y  0.04, $ 70, . A 1.5%,
B 2.5%, 0.6, .
1% 10 VaR

NP, = ($50 X 100) X (0.3040.03) = $1650;
NPgp = ($70 X 200) X (0.40+0.04) = $6 160,

ap = (1650% X 0.015%) + (6 160* X 0. 025%) -+ 2(1 650) (6 160) (0. 015) (0. 025) (0. 60)
= 612. 562 5+ 23 716. 000 0+ 4 573. 800 0
= 28902. 362 5;

oy = +/28902.3625 = $170.006 9,
. 1% .z 2.33 10 VaR
R, .
VaRiy =g, X 2 X +/10,
:Op HVA z
VaRy,, = 170,006 9 X 2. 33X /10 = $1252. 63,
$1252.63 . $1252.63

99%,
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22.6.3 CAR
(CAR) (VaR) ) CAR
o VaR ,CAR
CAR : ’ H ’
95% s
4. 175,
CAR VaR ,
CAR , (notional principal)
CAR, = NP X o X 2 X\lt, (22-6)
:CAR, t CAR; NP (notional principal of position) ;
o (annual credit volatility) ;2 it
22.6.4 CAR
CAR , o s oc
Yc ; ,

@
oo
S
X

Oc = %; (22-7)
Yo = fclfo (22-8)
oc  Yc
D CAR:
(Bank for International Settlement)
) ) (Banking
book) (Trading book), . .
(trading book assets)
(unhedged position) , , BIS
80% 20%.
2) :  TROR
TROR , TROR (underlying assets)
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. . 100% TROR

CAR CaR
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23.1

(ABSs),

D

ABSS N ( ’
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ABSs
° ’ ABS%
2)
ABSs,
3)
ABSs . ABSs )
23.2
) (special purpose entrty,
SPE),
:SPE “ ” ,
SPE . SPE o
:SPE ABSs,
ABSs , ,
ABS
23.3
ABSs ,
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ABSs

, ABSs o

23.4

SPE, , o
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24. 1.1

364

o

24.1

19

80



24.2

HLT 5 o

1 000 000 o

b

, 19 80 HLT

HLT . HLT 95% ,
H 95%, s o
HLT .
\ HLT , .

24.2.1
( Do .
90 % .
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24.2.2

366

HLT

24.2.2.1 : HLT

HLT

D

2) o ,

3) .

4) .

5) .
5%

24.2.2.2 . HLT

HLT
iy HLT

® e

HLT

2)
HLT

24.2.2.3

iy

HLT

HLT

10%

C GE )

(vulture fund) .

HLT



® e

® e -

2) o o
3) ,
4) o o 1996
(FDIC) 0 o 0
, (loan sale)

© e

® -
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25,

25.1.1

D s
2)
3)
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D H
2) H
3) o
25.1.2
s o 25-1
(G o
25-1
RAROC
beta .
D)
Jj = ( P/E); X X o (25-1)
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370

3)

4)

beta

IC, (1)

sEC_ (p)

5)

6)

VaR

: 72’6{{(1‘) =1 o
=

IC;(t) = EC(t) —EC_;(D).
sEC()
7
IC(t) = D)IC, (v,
=1
R () = > al(OR, (D) +ul.,
i=1
ECi(t) = al (OEC! (1),
NAV;, (1) 30
NAV, (¢)
VaR
NAV.(0),

. beta

beta . beta

b

(25-2)

(25-3)

yal (1)

25-4)

NAV,; (1),

o



25.2

D ,
2) ;

3) )

25.3 RAROC EVA

EVA o
EVA
EVA o
EVA = — X
RAROC ,
EVA = (RAROC — ) X
EVA = (RAROC — ) X
EVA,

EVA  RAROC

______________________________________ >
(EVA)
(25-5)
(25-6)
(25-17)
,EVA
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,EVA

RAROC,
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26

26.1
26.1.1
ments, BIS) o
2001 s
,BIS
,BIS

BIS

(Bank for International Settle-

375



(strategic risk) (reputational risk).,
’ . o BIS
, BIS )
BIS
( , )
26. 2
26.2.1
(high-frequency, low-severity, HFLS) ( ) -
(low-frequency, high-severity, LFHS) ( ), HFLS
, LFHS
LFHS
, , ( )
HFLS LFHS
26.2.2
BIS s o ,
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26.2.2.1
(top-down approach) ,
o ( . )
, . (CAPM)
HFLS LFHS o
) (backward-looking) ,
D / 5
2) 3
3) ;
4) ;
5) H
6)
D (qualitative top-down approaches)
(key performance indicators, KPIs) (key control indicators, KCIs), KPIs
’ N ° KClIs ’
, o KPIs KClIs (key risk indica-
tors, KRIs),
2)
@® ;
©) (business risk) . ( )
® (event risk) . o
) (contingency plan) .
26.2.2.2
(bottom-up approach) )
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, HFLS LFHS o
(forward-looking) , , (intensive)
( Do ,
(process) , o
(sub-processes) o ) (sub-events) )
D (qualitative bottom-up approach)
KPIs( )
2) (quantitative bottom-up approach)
@® o . ,
©) . ,
26.2.2.3
’ ° 26 - 1 o
26-1
HFLS LFHS
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26.2.3
26.2.3.1 (multifactor models)
R; = a; "‘ﬁulu +BZ{I2/ +,831'13/ e Feio (26 -1
:R; ? t 1, t 7B z
Jj N (OLS) o
) , ot =(1—R"¢?, , o7
i . R? I; s
(1—R») s . LFHS
26.2.3.2 (income-based models)
, (earnings risk models) ,
NICit :ai+ﬂl[llt+62i12t+‘&§i13[+".+8i2‘0 (26*2)
:NIC, i t o
, . LFHS
26.2.3.3 (expense-based models)
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26.2.3.4 (operating leverage models)
26.2.3.5 (scenario analysis)
( R .
. ) ) o
LFHS )
26.2.3.6 (risk profiling models)

(operational performance indicator,

N . (the number of incidence reports)
) (operational control indicators, . . -
) o
b o b
b o
26.2.3.7 (process approaches)
D (causal networks)
( ) ( ) 26 - 1 )
9 o b
’ o ’ 26 -1 ’
(customer-initiated trades) (floor execution) ,
o b
o ’ b o
receive transfer execute
trade
customer —> order to —> order on —>
settlement
order floor broker the floor
26-1

:2.5%,1.5%,3.4%,2. 3%,
(event trees) ,

9
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2) (connectivity modes)
(fishbone analysis) ,
. , 26-1 ,

A
.

(fault tree analysis),

o

3) (reliability models)
HFLS ,
26.2.3.8 ;actuarial approaches)
D (empirical loss distrik;utions)
, ) o 26-2

juency

J

=
&
43
£
=
=
o
=
S
2
&

0100 200 300 400 500 600700 800 900 1000

Total Cost of Errors per Day

26 -2 Empirical Loss Distribution

2) (parametric loss distributions)

9

o LFHS

381



40%
35%
30%
25%
20%
15%

10%

5%

0%

>
5]
=
]
E-]
=]
=
o

Number of Trading Errors per Day

26 -3 Event Frequency Distribution

, o 26 -4

(convolution)

26 -2 o

Probability

0 : : ; I i : : !
500 1000 1500 2000 2500 3000 3500 4000
Number of Trading Errors per Day

26 -4 Event Severity Distribution

o

(aggregate analysis) o
3) (extreme value theory, EVT)
) ( ), LFHS
26 -5 o
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L y

T T 1
80 100 120

Operational Loss

26 -5 Example of a Fat-Tail Distribution of Unexpected Losses

) LFHS .
(extreme value theory, EVT),
Pareto (generalized-pareto distribution, GPD),
(  GPD) 99% LFHS
. . 99% 99%
VaR
VaR b o
26.2.3.9 (proprietary models)
(vendors, OpVantage) .
Monte Carlo )

26.3

26.3.1

(traditional approach), o

2 o
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ity initiative)

26.3.2

gies),

384

D

2)

3)

D

2)

3)

4)

5)

(awareness) o

(quantification) ,

(integration) ,

b

(oversight and monitoring) .

9

(risk reduction),

(formality)

(qual-

(mitigation strate-

9



26.3.3

o ) (hedge)

-

o

(insurance) ,
(self-insurance) :
(cash reserves) ;
(reserves of liquid assets) ;
(contingent credit line) ;

(off-shore insurance subsidiary) ;

SECHCECRS R

(risk prevention and control) ,

w
~—

(underwriting derivatives) ;

(weather derivatives) ;

® 0006

26.3.3.1
) LFHS
o o b
(fidelity insurance) ) (directors’ and
officers’ insurance) o
’ b
b b
b b o
b b b
b o
9 )
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26.3.3.2
N b o
b
o b b o
b o
(captive insurers) ,
, ( )
o b o
26.3.3.3
( Y ) b b
o b
b o b
D (catastrophe options)
b o
) . (the Chicago Board of Trade,
CBOT) ,
o ,CBOT
(spread option) , , 26 -6 .
c‘%\
ay
2
B
Z
'ﬁ
~ 4 4 { + t + } t + + } } |
0 25 50 75100125150175200225250275300
Index of Underwriting Losses
26 - 6 Catastrophe Option
s , 26 -7
o o b
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w
w
=]

]
=

1=

B
e
o
o
o]
-
5]
Z

with Cat Option Hedge

20—t
0 25 50 75100125150175200225250275300
Index of Underwritng Losses

26 -7 Firm Loss with Catastrophe Option Hedge

, 267
b o

2) (catastrophe bonds)

(D indemnified notes., , (internal
events) o s

(@ parametric notes, (

) . ,USAA ,

@ indexed notes., (

) . parametric note R
, “ ” (cat bonds)
(straight debt), (non-investment grade bonds),
b
26.3.3.4
D
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2) o
3) o )
4) o o
( )
26.3.4 I
. o ,
26.3.4.1
, 20%. ,
(evolutionary approach) )
26.3.4.2 I
D (basic indicator approach, BIA), ,
2) (the standardized approach), ) .
0 (exposure indicator, ED),
3) (internal measurement approach, IMA),
, , El,
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26.3.4.3

D
2)

3) o
4) ,

b

(a formal risk reporting system)
26.3.4.4

1975 ,

D o
(the Federal Reserve System,
(OCO) ,

2) o ,
3) o
4) o
5)
6) o
(UBS)

FED)

(APRA)

o

FED

8%
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27

27.1.1

390

(liquidity)

27.1

(depth of the market)



(bid-ask spread) ,
(immediate price concession)

(distress cost)

, (liquidity risk)
CFO,
(market liquidity risk),
EWRM) , )
27.1.2
t
’ LVaR
27.1.2.1
(liquidity gap)
(interest gap)., ,
(marginal funding cost) .
27.1.2.2
(liquidity risk elasticity, LRE)
o ,  LRE
_[oNAW E
LRE = [ o JNA(tV
:NA@) t sE
Rate) ’
(duration) ,LRE

(length of time)

o b

(unexpectedly fall)

9

(funding risk) ,

9

(enterprise-wide risk management,

o

o LRE

(net liquid assets)

(volatile liabilities)

b

@27-1

o

(LIBOR) (Fed Funds

(commercial paper)
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27.1.2.3
(bid-ask spread) , ,
b o
b o
o ( ) ( )
— (effective spread), )
, , (inventory carry costs) .
(administrative and processing costs) o
27.1.3
o (liquidation
cost) : . N 0
27.1.3.1 (liquidation time horizon)
b b o
, fire sale,
o b b
27.1.3.2
(counterparty) ) o )
) , (Treasury bonds)
. ) (complex securities) , (exotic
options) (structured credit products), ;
27.1.3.3 (fungibility of assets)
(offsetting position, )
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o s (swaps) o
’ ’ (hold up the ne-
gotiation)
27.1.3.4 (market microstructure)
, : (dealer structure) (pricing con-
ventions) (dealer market) ,
(immediacy in execution) (centralized market)
(specialist) ,
(foreign exchange)
’ (Volatile) ’

(trading mechanism) o (call
market) ) (buy and sell
orders) . (auction markets)

) o ) (a continuous market)
(Call market) , o
27.1. 4 VaR
Joron(2000) (summary risk measure)
VaR (liquidity-adjusted VaR, LVaR), LVaR VaR ,
LVaR ’ o
j S.js LVaR
LVaR, (@) = V.., [ — (@), +%sw-]o 27-2)
:Vz,j s ML oj 9%((1) ’
(1 *a) ° 9 1/2 ’
, (worst-case
execution spread) LVaR o VaR (1—a)
’ (170/* )
Ls, =Ll taw el (27-3)
2 tj T 2 toj LMUs a O o
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(volatility) , ,LVaR

LVaR, (e’ ) = Vi {15y = 2(@a, + [+ s 1) (27— 1

27.1.5

(multiple lines of credit)

) ('scenario
analysis-based contingency planning) o ,
( ),
27.1.6
27.1.6.1 .
D
(counterparties) (derivative con-
tracts) o ,
2)
(credit risk) o )
ISDA , ( 79%)
51% ,23% (government securities)
16%, ,
ISDA )

(lines of credit)
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3) (close-out)
b
b
b o
4) (close-out netting)
close-out .
b o b
A b o
27.1.6.2 R
(systemic risk) , ,
o b
27.1.7
b ’
) (access collateral prompt-
ly), close-out .
b
27.2
Emanuel Derman . )
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b o
27.2.1
27.2.1.1
(model risk) o
b o
b o
b b
’ b Ay ’
, ( )
. , (complex
structured) (exotic derivatives),
(price dynamics) ,
b ~
b o

27.2.1.2 Rebonato

Rebonato : >
(mark-to-model value) o
b b o
. ) (arbitrageable) ,
b o
o , Rebonato ,
27.2.2
b o
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(sources of model risk), o
27.2.2.1 (incorrect model specification)
(normal distribution) , (lognormal distribu-
tion) o o ’ o
o , . 1987
10 (the October 1987 Crash) .
(dynamic hedging) , .
27.2.2.2
(standard bond pricing models)
(models that include a prepayment factor) (mortgage
backed securities) , ;
; Monte Carlo ) ,
(random number generator) , o
27.2.2.3 (implementation risk)
27.2.2.4 (calibration risk)
0 ) (return on a risk-free investment) ,
2001~2005 s
27.2.2.5 (programming errors)

(programming bugs) .
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(incorrect logic) . (unacceptable rounding error in algorithms)
(poor random number generation) , o , )
27.2.2.6
o , (closing prices)
b . ?
27.2.3
27.2.3.1 (single unknown parameter)
, (confidence interval)
(bound the error), o
’ ’ o o O S
n . ,  95% (significance level) ,4°
_ 2 _ 2
(n 2l)S <62<(71 2l)S (27-5)
X(). 95 XO. 05
2
: Xa a (chi-square distribution) .
VaR (VaR=—aZ,) VaR
— oD g cvaR—— [ D g (27-6)
XO. 95 XO. 05
27.2.3.2
o ) (closed-form solutions)
) , (simulation methods),
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VaR ’ o
27.2.3.3 (unknown correlations)
, b o b
X )
27.2.3.4 (mixing parameter and distribution risk)
( ]') s 1 -
P)s o , ,
(parameter estimation error),
VaR ’ o
27.2. 4
27.2.4.1
(model features), (internal protocol) , o
) ( )
27.2.4.2
(completeness)
D (documentation) , )
. . (implementation feature)
2) (soundness) o
3) (benchmark modeling) . ,

o
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. zero-arbitrage properties
(  put-call parity) , ,

o

27.2.4.3

(guidelines) , o
D . ,

2) o
3) o
4) ; ’

6) o ,

[ , o

8) 5 , (outliers)
(abnormalities) , , .

9 ; o

27.2.5 ,

EMH , , ( )

27.2.6 ,
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, ( ) )
27.2.6.1
EMH s H (GX_
cess returns) (excess risk) , )
o (arbitragers)
b o
D
D (limitations on timeframes)
, pseudo-arbitrageur( \ )
b o
(fair value) , o )
( ) (supply-and-de-
mand dynamics) s
, pseudo-arbitrageur , pseudo-arbitrageur”
@
. EMH (stop-loss
limits) , VaR . o
®
(relative-value player) )
pseudo-arbitrageurs o pseudo-arbitrageur ,
o b b
pseudo-arbitrageur , pseudo-arbi-
trageur o
@ (high information costs)
, pseudo-arbitrageurs ) o
(teams of quants) ) )
b o b b b
b ’
2) (changes in pricing relationships)
@®
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EMH , (the informationally most efficient
price) ’ o ’ ’ (
) o (distress)
, o (financial
distress) s ,
@ (stochastic risk aversion)
( ) ,
@ (changes in adopted models)
27.2.6.2
. 1998 , (  Black-
Derman-Toy ) . LIBOR s
27.2.6.3

(incentives) .
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27.2.6.4
@® . ; .
@ , o
b b o
D
o b b
2) (reverse engineering of price)
b
. , (plain-vanilla products) ,
o b
27.3
(operating costs) o
A b b b
o ) (economies of
scale) o (economies of scope) ,
(multi product financial institutions) (boutique firms)
o b b ~
(technology transfer risk) (technology-based crime
and fraud)
27.3.1
(financial service firms) , )
(technological innovation) .
D (negative net present value, NPV),
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2) (agency conflict) ,
(empire building) , o
27.3.2
37.3.2.1
D (technology) (joint sales of products),
(cross marketing) , .
2) , o ,
’ o ) POS/debit
(bill paying via telephone) o
3) . ,
, . J,ATM (internet banking)
27.3.2.2
, . ATM ,
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27.3.3

19 80 90 , N

27.3.3.1
1% .
) (microeconomics)
o (average cost of production)
AC; = Tcio Q1-7
S;
:AC; , TC; »S;
Average Cost
Bank Size
27 -1 Average Cost Curve
27-1 :A (smaller-sized banks) , B
(mediumrsized banks), C (larger-sized banks),
27 - 1 ’ ’ o

27.3.3.2

27 -1 s s
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D ;
2) ;
3) (integration problems) ;
4) (cost overrun) , o
) 27-1 )
27-2 o

Average Average Average
Cost Cost Cost

<V

Size Size L Size

Diseconomies of Scale “U” Shaped Constant Returns to Scale

27 -2 Shapes of the Cost Curve

27 -2 . (diseconomies of
scale) , (cost efficient) .
27 -2 U . U
o ) U (a relatively flat
U-shape), ) o
27 -2 (constant returns to scale) o
27.3.4
; ; (synergy),
, . A
A (TCy) 1 , (S)) 100 ,
. _TC,  $1million o
ACA = 5" = 100 million -0+ = 1%+
A —B R TC;  $1 million, Sk
$ 20 million, A B
ACyy — —s2million o 157 670

$ 120 million
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1.67%.,
27.3.5
1996 ( 1978~1990 ) s
0 100 ~250 R
19 80 (thrifts) . (insurance firms) , (secu-
rities firms) ) o
. ( X ) (managerial
ability) (hard-to-quantify factors) .
1) “ ” y
2) ;
3) o
(merger and acquisition) )
(improved product mix and diversification) , (profit efficiency) ,
27. 4
(daylight overdraft risk), 5
27.4.1
, (reserve accounts) )
(Fed guarantees) o
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1993
, ) J
(wire transfer message) ) ) )
,1985 11 , (Bank of New York, BONY)
(Fedwire hours) )
24 2/3 .
(the Clearing House Interbank Payments Systems, CHIPS)
. (intraday transfer) , o
,CHIPS (unwind)
(ripple effect) (systemic crisis),
27.4.2
,CHIPS 1990 10 s o
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28

28.1
28.1.1
(economic capital) ,
95% , 95%.,
5%, . 100% .
A, D, t , =0 =1
G
(;() :A() 7D(); (2871)

409



/1:A1*D10 (2872)
rA D L,(
’ C] =0 ), t=1
Cl:O:A()(l"‘l"A)(l*L)*Do(l_'_r[))o (28*3)
Dy =A0+r0)0—L)/ 04, 28-4)
EC, ,
EC, =A0—Q+r0)A—L)/+rp)), (28-5)
EC
U,
ECo,=A{1—U+mA+wQ—L)/(A+m))
=A{l—O0+wd—D)}, (28-6)
ECy ~ A, (L—uw, (28-7)
’ 7EC ( A()(L*u))
(UL,
(RAROC)
10 ; 99% ,
(WCL)=175bp(basis point, , )
(EL)=25bp;
= (WCL —EL) X
= (175bp — 25bp) X $ 100 000 000 = $ 1 500 000,
=150 5 150
28.1.2

(gap risk),

(interest-rate-sensitive)

(RAROC) ; o
(RAROC) ) (VaR)
RAROC . VaR,
RAROC
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F, X VaR+ F; X [ max(VaR limit — VaR,0) | + F; X [ max(VaR — VaR limit,0) ],

F. R VaR (day-to-day event) ;
F2 : . VaR H
Fs : s VaR °

F, X [max(VaR limit— VaR,0)] F; X[ max(VaR— VaR limit,0) ] ,

VaR , , ; , VaR
28.1.3
s (tenor)
= X ;

(credit capital charge = capital factor X market value of position) (28-8)

(the capital required to support the position = (the sum of the drawn amount -+
drawn amount X loan equivalents

factor) X the capital factor)

(28-9)
28.1.4
(risk adjusted return on capital, RAROC)
RAROC = RAR/economic capital; (28 -10)
RAR = — — + +

(RAR = revenues — expected loss — expenses + return on economic capital =+
transfer price) (28-11)

(28-10) , RAR
(EC) ,

b o
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28.1.5 (ARAROC)
28.1.5.1
RAROC ,
RARCO, RAROC (hurdle rate) . RA-
ROC ) o )
CTW o s ;
28.1.5.2 (adjusted risk-adjusted return on capital, ARAROC)
(CAPM)
RAROC >Ry = Rr + B (Ry — Rp); (28-12)
ARAROC = (RAROC —Ry)/Be > Ry — Rr, (28-13)
: e s R o
28.2
28.2.1
28.2.1.1
( ’ ) H
, ) ( )
( Do
D
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economy)

2)
3)
4) (Maintain a high level of financial efficiency in the
28.2.1.2
D I (The Basel | Accord)
1988 1992 ,
. (risk-based capital charge)
2) 1996 (The 1996 Amendment)
1996 , o 1997
, (internal models approach, IMA),
— . (trading book)
) ; (banking
book) )
1996
OTC .
3) II (The Basel [ Accord)
, 1988 ,
2004 6

: 2006 . ,
., 2007
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28.2.2 1988
1988 (Basel Accord 1988)

1988 ) ( )

b o b

(OECD) ; .
. . 8%.

1988 , 20 90

D 8%, ;
2) ) ;

3) ;

4) )

5) / ’ H
6) s s

7) ]

28.2.3

o ki

. 1996 6 (The New Basel Ac-
cord) , 2004 R

28.2.3.1

D (tier 1 capital),

@ (equity capital)
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) (disclosed reserves) N 0
2) (tier 2 capital) ,
b
b
D (undisclosed reserves) , o )
o b o b
b o
@ (asset revaluation reserves) ,
o b b
b o
® / (general provision/loan loss reserves),
, (loan loss allowance) )
o b
( “ ”)
9 b
b b o
) (hybrid debt capital instruments),
, N s ) (cumulative

preference shares),

® (subordinated term debt) , 5, 5

20% . , o
3) (tier 3 capital),

2 s °
. 8% 50%
; 2509 ( .
Do o
+ = ;

(eligible tier 1 capital for CR+allowed tier 2 capital == CRC)

b

+ ( )

\%

(eligible tierl capital for MR—+allowed tier 3 (or 2) capital =MRC)
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28.2.3.2

(credit institutions)

28-1

o 1988

( )
A

Standardized Approach
(modified version)

¢

Foundation Internal
Rating Based Approach

A

Advanced Internal Rating
Based Approach

A

Standardized Approach

¢

Internal Models Approach

0

Basic Indicator
Approach

0
Standardized Approach

A

Internal Measurement
Approach
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28.2.3.3
28-2
AAA/AA— A-+/A— BBB+/BBB— BB+/B— B—
0% 20% 50% 100% 150% 100%
— 20% 50% 100% 100% 150% 100%
20% 20% 50% 50% 150% 50%
— 20% 50% 50% 100% 150% 50%
20% 20% 20% 50% 150% 20%
’ H s
(public sector entities)
o b o
b
b o
28-3
AAA/AA— A+/A— BBB-+/BB— BB—
20% 50% 100% 150% 100%
100% .,
28.2.3.4 IRB IRB
28-4 IRB IRB
IRB IRB
(PD)
(LGD)
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IRB

(EAD)

(M)

. IRB ,
PD), .
(advanced internal rating based approach),
, (loss given default, LGD)

EAD), )

28.2.3.5
ized transactions) . (on-balance sheet netting) .
tees and credit derivatives), ,

( , exposure) ,
(exposure) o
(maturity mismatch),
E* = max {0,[EX(1+ He) —CX (1 —Hec —Hfz) 1},
E” s E s He
sHe sHfx
28.2.3.6 I

418

(internal rating based approach),

(probability of default,

(exposure at default,

(collateral-

(guaran-
(28 -14)
;C



, , (
BBB— ,
IRB
(PD)
approach, RBA),

ment approach,IAA),

(LGD)

(supervisory formula, SF)

(asset-based commercial paper, ABCP)

)

(exposure)

b

(IRB )

IRB

(external ratings-based

(internal assess-

1) RBA . IRB RBA . . RBA
2) SF ,
LGD o
3) IAA
s o , RBA . TAA SF
IRB
28-5
B+
AAA  AA— A+ A— BBB+ BBB— BB+ BB—
20% 50% 100% 350%
28 - 5 )
’ B+ ,
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28.2.3.7 (IMA )
IMA
1 60
MRCM — max( K 5520 VaR. VaR, )+ SRC,.
i=1
.VaR, ; 99% . 10 VaR; K
(the plus factors) ; )
SRC . .
VaR, VaR o
4 : ;
: . 3
28.2.3.8
D (BIA), .
. 150%
2) (SA), BIA ,
3) (AMA),
. AMA IRB .
\ AMA .
28.2.3.9 I
1 .
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. b
.
’ : H
; ; .
b
o b o
b
.
28.2.3.10
b
.
.
b o
b
o b N
20%, “ ” (outlier banks)
.
b
b b b b
“ ”»
’ ’
9 o
, IRB N .
.
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28.3

28.3.1

(financial conglomerates) N o

“

, silo

”»

. “silo” ,

28-6 “silo”

(where risk is booked)

/
/
28.3.2
(building-block) . . .

I: o )

Il . . /

I - ) . . (

) ) .
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28.3.3
28 -7
I 50%
( )
15%~28%
19%~38%
I ¢ )
27%~46%
5% ~10%
I .
( )
28.3.4 “ ”
“ ”(hub and spoke)
1 I (spoke) , .
\ ) o I
I ) o 1
I, ,
s s CLOs(collateral-
ized loan obligations) ) o
28.3.5 “34+1”
“silo” ,
O — 1) —
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28 -8

28-8

“3+1”
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29.1

29.1.1

425



29.1.1.2

29.1.1.3

29.1.2

426

(best-practices policies)

VaR

(best-practices methodologies)

(best-practices infrastructure)

(organizational structure)

o

CEO/CFO

VaR,

29 -1

29-1




iy
2)
3)
4)
5)

VaR

LTCM ) o
o 29 -2
CEO/CFO
P&.L
29-2
(front office) VaR
; (back office)
(middle office) , o
(chief risk officer)
29-3

(MIS),
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RAROC, .
EVP
_ N I _MiIS
RAROC
29-3
29.1.3
b ZOVO b b o
D (
)
2) ,  RAROC ;
3) o
, ) (stop-loss limit) ,
(exposure limit) VaR (VaR limit),
s 1 000 R
’ o , 1 000
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5 . 4, .
. 12 .
VaR 1) o
’ ’ VaR VaR °
,VaR s .
VaR 1) o
1 000 , 10 . 10 0.
41%,  95% ,VaR 67 000 ($10000000X0,41% X1.65= %67
000) VaR 70 000 . . , EWMA
0.60%., VaR 99 000 , 29 000 .
, VaR R
,GARCH . 0.50%
0.60%., . 0. 60%7 .
VHR ° s )
29.2
29.2.1
, ( N ) .
i) .
. . CAPM
CAPM . , .
(hedging) o
2) .
3) . .
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29.2.2

o o

D (bankruptcy) (financial distress)

b b b 9

o s 3% (Weiss
1990),

b o

(h€dg€) ’ ’

2) , ,

3)

4) b 9

(firm-specific) ,

430



5)

6)

(hedge)

b
b
b
b
b
.
2
b
.
b

o

(debt overhang)

29.3

b
b
b
o
9
b
o
b
o
b
b
o b
9
N N
b
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29.3.1 (Metallgesellschaft)
29.3.1.1
(Metallgesellschaft Refining and Marketing)
, ., 1991
, 5 10
o 12
5 . ) )
— (stack & rolling) o
, o ,1993 ,
(open interest) 55 ,
1993 s o
., 1993 12 )
29.3.1.2

432

15

15

30



(mark-to-market)

D (marking-to-market) (margin calls)
, 10 o
1993 21 12 ,
(put options) ,
2) (backwardation to contango)
) ( ) )
(convenience yield) (cost of carry) , o
F — S()K(lg()[ R F . Sy T
c , 1 . C <o
’ ’ 29 -4 o

Dollars per

Bérre] Spot Price

20.24
20.0
19.8
19.6 1 T

19.4
19.24 Futures Price
19.0
18.8
18.6

18.4 Months to
Expiration

29 -4 Normal Backwardation of Futurea Price

( baSiS) ) [}

» 1993 , ( )
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’ ’ (7’>C>9 ° ( )

( ) ( ) (basis risk)

Dollars per
Barrel
21.21
21.04
20.84
20.64

Futures Price

20.4 1
20.2 1
20.0
19.8 4
19.6 Spot Price

19.4 T T . Months to

211109 8 76 5 43 21 Expiration

29 -5 Contango of Futures Price

3)
(counterparties) s
’ ° ’ ° (NeW
York Mercantile Exchange, NYMEX) .
4) (position size)
10 ) 22~350 ,
29.3.1.3
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D
@ b .
@ s - °
2)
@ o .
@ o b ’ ’ .
® . , ,
29.3.2 (Sumitomo Bank)
29.3.2.1

(Yasuo Hamanaka)

) ) ) .
, s (put op-
tions) .
. 1995 12, (Commodity Futures
Trading Commission, CFTC) )
1996 5 2 500 / s
26 CFTC 1.5 o . )
29.3.2.2
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29.3.2.3
D
D (corner the market), , )
@ ’ ’ ’ °
2)
@ o 9 9 b
VaR,
@ , ; ,
29.3.3 (Long-Term Capital Management, LTCM)
29.3.3.1
LTCM 1994 o , LTCM
1995 43%,1996 41%, LTCM . (eq-
uity) . (fixed income) (derivatives) . 1998 , LTCM
1250 , 47 , (leverage) 28 : 1,
) LTCM
, . , LTCM
(notional principal) 1 .
LTCM : (relative value) (credit
spreads) (equity volatility) , )
LTCM , )
(mortgage spreads) (international high-yield bond spreads) ,
o , ,LTCM .
1998 8 . 200%
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b b o 9

, (Federal Reserve Bank of New York) , 14
36. 5 LTCM 90% ,

D
LTCM , (valuation models)
(trading models) . LTCM

b o 9

o LTCM ,
o , (spike),

, VaR R
2) (diversification)
,LTCM . N

; LTCM ) LTCM
, LTCM ,

LTCM

, ) (self-rein-

forcing cycle), LTCM ,

4)
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., LTCM
,LTCM 44% o
,LTCM o
LTCM ,
o ) , LTCM
o ,LTCM .
5)
,LTCM o
29.3.3.3
1) LTCM
CD I4TCM “ ”» y
@ LTCM , s
2)
@ ° B ’ VaR H ’
@ [} b o
@ “ ”» s ,
@ . .
29.3.4 (Barings Bank)
29.3.4.1
1994 (Lesson)
O. 46 ) ’
225(Nikkei 225) (straddles) ; 225
o : (calls)
(puts), ,
) o 225

438

VaR
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, 225
225 . (
)
1995 1 17 . ,
: 1994 3. 54 .
. : 10 814 ,
29.3.4.2
LTCM., :
( , ).
D
: (SIMEX) ,
: SIMEX :
2)
3.54 . : .
29.3.4.3
D

(London International Futures Ex-
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change, LIFFE) ;
2) H
3) . ;
4) o
LIFFE, s
, LIFFE
29.3.4.4
1D
) , 3
@ 225 b o
2)
(D o b b ’
@ o . b ’ b
VaR; s o

29.4

29.4.1

29.4.1.1
(International Swap and Derivatives Association, ISDA)
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1985 , 46 600 ,
) ISDA ,
. o , ISDA ,
,ISDA o
, , ISDA . ) N .
ISDA
29.4.1.2
ISDA )
. :D
’ H @ 5 @
;@ 16) . .
. ;©
,ISDA (documentation practices) ,
. ISDA (master agreement)
, ISDA o , ISDA
ISDA o
(terms of the contract)

) (credit support arrange-
ment) . . N (definition of default and other
termination events) . ,

29.4.2
(CRMPG) )
29.4.2.1 CRMPG1 CRMPG II
1999 1 , LTCM ,12
(CRMPG 1), E. Gerald
Corrigan . ,
. 1999 6
, “ ” . CRMPG 1
) : @ 5 @ N 5 @
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1999 ,CRMPG 1 ,
1999 s , 20 90
(technology bubble) .9 « 11 .
(availability of credit)
CRMPG | o
2005 1 ,CRMPG I . CRMPG ]
. , Gerald Corrigan
PG 11 CRMPG | )
Do . .
,CRMPG [l 2005 7 27 “
II — : 7 o

29.4.2.2 CRMPG

CRMPG , ,
D (triggering event or events)
b

worthiness) , ) )

2) (erosion of creditworthiness)

b o ’
b

ance sheet liquidity) o

3) )

442

. CRM-

<]

(credit-

(bal-



29.4.2.3
CRMPG )
) (financial disturbances)
o (embedded leverage) o
b b b (
) (complex proprietary models) ,
, o (crowded trades)
o , ( ) (final authority for val-
uations) o
, ( ) “ ” (tail
events) o ) ) ;
R VaR (hybrid VaR) .,
) “ ”(financial infrastructure) (integrity)
(reliability) , N . close-out (
) b b o
b b (
Do N . o
, (financial intermediaries) , (comprehensive
risk management) o
o (creditors) ,
; ( )

(fail-safe)

’ S

29.4.2.4 CRMPG [
CRMPG [T

D

CRMPG
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.DO~® (transparency) (counterparty credit assess-
ment) , @D~ . , @ (prime
brokerage) o

@ (confidential information for assessing credit quali-
ty), CRMPG ] ) )

@) (documentation standards for confidential information),
CRMPG [I , (Global Documentation Steering Commit-
tee, GDSC) (trade associations)

©®) . CRMPG I ,

@ (prioritizing investment in risk management sys-
tems) , ) o

(full testing) ,

® . CRMPG [l .

\ o ,CRMPG ]

. CRMPG 1] , (over-
all leverage) , )

. CRMPG I ;

(funding flexibility) o

@ (credit exposure), CRMPG ] ;
, committed funding arrange-
ments,
® (credit pricing models) ., CRMPG [ ,CRMPG [ ,
) (credit cost)
o , (the risk of counterparty
default) . ) .
s (expec-
ted counterparty loss) o
©) (sophistication) , (stress tests) .

b
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(employee knowledge) .
@ .
o ,CRMPG ]
. (executing dealers) (prime brokers)
) , ( N )
2)
CRMPG (financial infrastructure)
’ ° ’ @N@) ’ @ ~ @
,D~© . close-out ,O~®B
(credit derivative) o
D . GDSC “
@ (access to master agreements), CRMPG || ,
® (backlog of unsigned confirmations for credit deriva-
tiVeS) ° [} [}
. CRMPG [l , ,
, , , .confirmation generation sys-
tem °
@ confirmation backlog, ,
, backlogs )
® (electronic trading) . (electronic assistance services)
. (trade associations) ,
(OTC transactions) o
©® OTC (straight-through processing of OTC transactions, STP),
CRMPG I , OTC )
, ., STP (trade dis-
putes) , . o ,STP
@ a close-out . ISDA close-out
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@ b (netting provisions),
o o b
b b
@ c .
o ( ) s
b o
, (intra-product) ,
(cross-product) (cross-affiliate) )
@ d (trade associations) o ,

(OTC trading relationships)

(cross-entity) \ (cross-default provi-
sions) , o (provisions) , )
@ e (termination rights), (industry documenta-
tion) ’
@ f (force majeure provisions) ,
( ),
@ g .
® . 1999 ,CRMPG 1 )
o CRMPG | ,GDSC
) (documentation basis risk) .
©) . “vanilla” OTC
() . CRMPG 1[I , (intermediaries)
(end-users) ) )
@ .
; ( ) ;
@ (exercise and settlement) , CRMPG ] ,
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(multilateral initiatives) ,
® (trade assignment) , ) o
b b o
,CRMPG 11 , )
o (prior consent) .
3)
(financial infrastructure)
’ ° ’ @ ’ ®N® ’
©~® .B~® . O~®
® ( ) (financial in-
termediaries)
@ (new produce approval process) ,
. (infrastructure)
®) . ,
@ o (select individual transac-
tions approval processes) ,
®) .
©® (determining client sophistication),
( ) )
@ . .
o
b o
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a0 (confirmations) , ,

o

® (model verification group), CRMPG ||

Y b

® . CRMPG | .

4)
CRMPG 11

(retail investors)

b

(price discovery)

448
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(secondary market value)

o b o

(selling institutions)

(third party conduct) ,

b b b

o b [}

(conflict management)

(business review process) ,

(generic categories of conflicts),

. (ex-post review) ;

o

(institutional fiduciaries)

(due diligence) , CRMPG || ,

. CRMPG I ; . ,

(ERISA Do
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®) . . (market discipline) (financial
stability) o ) . N

(official oversight of hedge funds)

(adopting best practices), CRMPG || ,
MFA 2005 o
@ (framework for large exposure reporting), CRMPG |
5) CRMPG
(working paper) ,
5 (workings of the
financial system) o ,
D (principles versus rules)
@
(structured products) ,
. /
@
GAAP ,
@ (Regulatory Coordination and Convergence)
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30

30.1

113 1) 1 “ 9
b

{1,2,3,4,5.6},

Yo

b

“1,2,3,4,5,67,

. S.
{0,1},

453



30.2
30.2.1
A B . AﬂB “ A B ” , A
B o 30 - 1 Sy A
B b b A B
S N
A B A B
30-1 A B 30-2 A B
A B , AUB “ A B
) , A B0 ,
A B g,
B , A B
(partition), 30 -3 S
AVA A AL A,

30.2.2
(probability) o PCA) A
1 0 1
0<C P(A) <1

2 1, 0,

P(S) =1, P(Z) =0,
3. A A’ 1,

P(A) +PA) =1,

4, 1,

P(A) +P(Ay) +--+P(A) =1,
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1”

5: A B, PMAUB) =PQA +PB) —PANB,
: A B, PAUB) =PA +PB),
30.3

(conditional probability)

: P(AIB), B :
B : P(A|B) 30-1
P(AN B
PAIB =5

P(AN B) = P(A| B) XP(B),

s P(B) #0,
30. 4
A B ) A
P(A| B =PA) P(B| A = P(B),
’ A B ’
P(AN B) = P(A) XP(B),
P(A U B) = P(A) +P(B)—P(A) X P(B),
, ) 1 ?
«“ 1” “ 1”
1/6, , 1
5 17 1/6 X1/6 =1/36,
30.5
A B 7, A B

ANB
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S Sl’Sz,“',S”, A
P(A) = P(A| S)) XP(S)+PA|S) XP(Sy)++++PA|S,)XP(S,),

9 o

30-1
> . A 4 ,6 B 2 7
A 1 B s B 1 s
?
A. 0.12; B. 0.24; C. 0.30; D. 0.72,
:B
A 1 b ?
1 A s B 0.3 A
0.4,
2 A . B 0.2 A
0.6
;0. 3X0. 4+0. 2X0. 6=0. 24,
30.6
_ P(B| A XPA) _
P(A | B) = D) (30-1)
. P
P(B) = P(B | A) X P(A) +P{B | A) XP(A,) ++-+ P(B | A)XPA,), (30-2)
( Do
A , B ,
= = . (30-3)
o ?
30 -4 . )
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30
............................ }
3075 “ ”
30-5 R s
b o
“ ”» “ »
o b o
b o b
““ ”
o b o b
30-2
, .30% ,70% .
. : 100% . .
0.8, ( ) 0.2, \ ( )
0.1, 0.9,
0.8 0.2
0.1 0.9
’ ?
A. 0.300; B. 0.487; C. 0.774; D. 0.920,
:(:/
1.
A “ ”’ B “ n’ P(A‘B)
. ),
, P(A) = 0.3,P(B| A =0.8, , P(B)
?
,P(B) . P(B) , :D
0 .
P(B) = P(B|A) X P(A)+P(B|A)XPA)=0.8X0.34+0.1X0.7=0.31,
: P(A| B) =0.3X0.8/0.31 = 24/31 = 77.4%.
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7 . 03 0.7
’“ ” 1’ 10 “ ”
“ ” “1” “ ” R
0.3, 0.7, o
s “ 2 s “ no 03 0.7
, 02 09
0.8 | 0.1
0.8, ( ) 0.8,
s 0.2, (
) 0.2, .
> > ( ) 0.8, 0.3 0.7
0.2X0.3
09 —ha 0.9%0.7
80% 0.8X0.3=0.24 —0.63
° ’ ) ) Tee 0.8x03[0.1x07 T VO
. o =024 |=0.07
, “ 3 ’
9 ¢ ’ ,,O b “ ’ ”a O' 31
(=0.24-+0.07), “ s ” 0.24/0.31=77.4%,
) (counting problems),
b
30.7.1
n n s, n! =aXn—1) X X1
° ’ n .
’ n—1 H ’ ’ o N !
n (factorial) .
30.7.2
(labeling) : n , koo, n
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30.7.3

r),

30.7.4

tation)

”»

, n (-t nt nyteetn=n,

N n ’ 71' o

o

, m! X! Xeee Xn,!

n!
7’11!><7Zg!><"'><7’l/3!0

(F=2), (combination) .

no(ny=n—r)

(M nl
Cr = <r>_ (n—r)! Xr!°

__ n!
nPri (7’1*}’)!0

r (771:

30-4

(permu-

(30-5
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31

31.1

o b o
(descriptive statistics) o
(inferential statistics) o
(population) o
, . (sample)
. 100 , , 100
) (sample size) 100,
(population parameter) ,

) ( 10

460



Do , . o )
) 13 .
, ,
, (sample statistic) , )
N o 100 , s ,
) o
) o

31.2

, (central tendency) o
31.2.1
(median) , , o
, 2,
31.2.2
, (mode) ,
:1,1,2,2,3,3,3,4,5, 3;
:1!1717252,37373,4’57 1 3;
:1,2,3,4,5, o
31.2.3
, s (mean)
D (arithmetic mean), n ,
n, o ’
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462

2)

3)

(geometric mean), n ,
n o

n

= Va3 7,0
(weighted mean) . )
= wix + Wz + ot wa,

Tw; +wy 4o +w, = D

(expectation, expected value)

s W; X; (i1=1,2,,n),

’ o X NORNSXAN

EX) =P X=x)+xPX=x)++2,P(X=2x,),

, P(X=zx,) x,
1,
1: C )
E(cX) = cE(XD);
2:
EX+Y) = EX)+EX);
3: X Y )
E(XY) = E(X) X E(Y),
31.3
(dispersion) o )

R TE)



............................ }

31.3.1
(range)
Ral’lge - Xmax 7 Xmin o
. ( )s
31.3.2
, (quar-

tile) ’ ~ ° ’

(interquartile range) ,

31.3.3
(variance)
1 <
¢ =N ;(X;—#)“;
¢ = nil 2 (x; — )%,
, n—1, n , n—1,
X Var(X),
Var(X) = E[(X—E(X))*] = EX*) —[E(X) %,
1: C )
Var(cX) = #Var (X),
2 ) C D,

Var(X+Y) = Var(X) + Var(Y),
Var(X —Y) = Var(X) — Var(Y),
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Cov(X,Y)

31.3.4
25 . 7
) ) (standard deviation),
1 N
a—\/N ;(X{*,uy;
1 < _
s _\/nl ;(I,‘*I)Zo
31.4
31.4.1
(covariance) o
X Y ,

Cov(X.Y) = E[(X—EX)) (Y —EXY)) ] = EXY) —E(X) E(Y),

(—OO’ +C>O)O

<)

Cov(X,X) = Var(X),
2: ,
Cov(X,Y) =0,
3: ¢ )

Var(X+Y) = Var(X) + Var(Y) + 2Cov(X,Y);
Var(X—Y) = Var(X) 4+ Var(Y) — 2Cov(X,Y),
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31.4.2
(correlation coefficient) .
Ox.v Ty X Y ,
Cov(X,Y)
_ Cov(X.Y) 1-1
Ox.y 0.y 3 )
I:_l$ +1]0 31710
31-1
=1
0<p<1
p:()
—1<p<<0
p=—1
31.5
(skewness) . (symmetrical
distribution) ; (nonsymmetrical distribution),

o (positively skewed, right skewed),
(negatively skewed, left skewed),

31-1 , N N 0

mean mean
median median
mode mode
31-1 31-2
31-2 ( ) ; = = o
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31 - 3 ( ) ) < <
mean
median
mode
31-3
31-1
s . ?
A. < < ; B. < < ;
C. < < ; D. < <
:A
31.6
(kurtosis) o
3; 3 (leptokurtic), 3
(platykurtic) ,
3, (excess kurtosis),
31-2
leptokurtic normal distribution platykurtic
sample kurtosis >3 =3 <3
excess kurtosis >0 =0 <0
31.7
(1821~1894)
k 1—1/k%, r>1,

(Chebyshev’s inequality)
PUX—pl<bk) =1—1/F

466

k>1,

31-2)



) D 2 (X}
\ 1—1/8 k ( ptko), E>1,
. 100 , px=1000, =100,
. 100 75% 800 1200 (h=2). 88.9%

700 1300 (k=3),

31-2
s 2.5 ?

A. 0.75; B. 0.84; C. 0.89; D. 0.95,

JA—1/k*=1—1/2.5=0. 84,
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32

32.1

(random variable)

{1,2,3,4,5,6}.,
(discrete random variable) .
, 12

32.2

32.2.1

’ Xy 9 X299 Tps

468

12

b

(continuous random variable) ,



px;) = P(X = x;), 1= 1,2,.m,

p(x) X o r=x; p(x) = P(X = x;);
Xy p(‘r) — Oo

O o< pla) < 1;

@) ZP(I) =1,

32.2.2
(discrete uniform distribution) .
1/6,
() 1/6 x=1,2,3,4,5,6
x) = .
P 0 otherwise
32.2.3
(binomial distribution) , (Bernulli distribution)
Y 001, Y
° 1 Pa 0 177')7
PY=1D=p, PY=0=1—p,
b b H o 1’
O, s “ ”» “
7’, “O” “1”0
5‘1”, “O”’
, n , - “1” 9 n
- “1» ,
p(2) = P(X = 2) = (n)p*(l—p)”o (32-1)
.
n
X b “1” (")
x

o (ny n!
2l = (1v)_(n*x)!><x!°
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32-1
0. 65, 0. 35, , (
5 ) 3 ?
A. 0.3364; B. 0.648 8; C. 0.764 8; D. 0.994 7,
.C
3
p3) = <5>O. 65% X 0.35% = 0. 3364
5 .
s 4 p4) =0.3124, 5 p(5) =0.116 0,
s 3 p(3) + p(4) + p(5) = 0.764 8,
32-1,
32-1
» »(1—p)
np np(1—p)
p 0. 5 n ’ o
32.2.4
(Poisson distribution)
N o . A.re*/\ B
p(l)—P(X—x)—To (32-2)
A e (e = 2.718 28+++),
A0
50 (77250)9 A:np °
A +oo .
32.3

32.3.1
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o (probability density function)
. () , X

| fode = Pa<x<p).
s X a b
a b ) fx) a b

D X X
| frde=1.

] f(l)}();

F(o —oo I

P = | fade.

b

Pla<<X<<b) = Fb) —F(a),

iy X X s,  F(x)=0;
2) F(+oo)=1;
3) F(x)

o

b

32.3.2

(continuous uniform distribution)
H [(l ’ b:l ’ X

o

b

F {bia @ sasb
2y =

0 otherwise

0 r<a
xr—a

F(x) = — a <x<b,
1 1 >=b

________________________________________ >
b
(32-3)
()
(32-4)
X a b
[asb]
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a<<<<a<b T1 Xz X
[11 ’ 1‘2]
Ploy < X< x,) = J Florde = (o — a2/ (b—a)
32.3.3
32.3.3.1
(normal distribution)
, 32-1 .
o (—OO, +OO>7
s X
X 32-1
1) ’ :X’\"N(/l962)7 X
s O'2 ’

2) , s
3) o
32.3.3.2

9

Probability

9

(confidence interval)

T ) S ’
32-2
X I I ! i I
1 -2.58 -1.96 -1 0 +1 +1.96 +2.58
0. 68, X 68% ‘ ‘ L% — ‘ ‘
[T —s,T+s]; 33:;:
X 32-2
1. 65
0.9, X 90% [x—1.655.7+ 1. 6551
X 1. 96 0. 95, X
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95% [z —1.96s,2+ 1. 965];
X 2.58 0.99, X
99% [x —2.58s,7+2.58s],
32.3.3.3
0, 1, (standard normal distribu-

tion) , N, 1D Z o

(normalization) X N (usa”) s
Xi
X Yo os Z= a o 4
c
32-2
X N@, b, X 4 6.48
A. 0.1915; B. 0.267 6; C. 0.4591; D. 0.6506,
:B
, 4 6.48 o
(4—3)/2=0.5, (6.48—3)/2 = 1.74,
s X 4 6 s 0.5 1.74
P0.5<<Z<1.74) = F(1.74) — F(0.5),
s F(1.74) = 0.4591, F(0.5) = 0.1915, :
P0.5<<Z<C1.74) = F(1.74) —F(0.5) = 0.4591—0.1915 = 0. 267 6,
X 4 6.48 0. 267 6,
32.3.4
X ’ Probability
X (lognormal distribution)
32-3 R
b
b
D X R 0 X
X (lognormal means“log is normal”);  32-3
2) ;
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, Black-Scholes model
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33

33.1

o (sample)
, s 100
(sample size) 100,
(population parameter) ,
(sample statistic) ,
N o 100
(sampling)

o

(population)

0 100

(estimation)
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JERLS HEESH
Eil1f32 itk
P BEARGE
33-1
33.2
(simple random sampling)
(stratified random sampling) ,
, 10 s ,
o 1 000 100
s 33-1,
33-1
280 120 190
140 170 100
33-1 , 280 ,
1/10 , 28 ,
14 . (celD
s s 100
33.3
, (sampling error) ,
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33. 4

(central limit theorem) : o o
n (n=30) T s o /n
1) ’ (n>30) ’ X H
2) (E@=p;
3) (Var(z)=s"/n),
o s x o
(71230) 0 o
o 1 n
’ o 1‘ —_— Il o
n i=1
( ), o
, (unbiased estimator), )
(efficient estimator),
, (consistency) ,
e (7/ ﬁo
(standard error of the sample mean), ,
s S — S/ \/;o )
33.5
, , ( “1”) D

477



( “0™) 1—0p, n

, P,
P Up o}
2 pd—p)
pp = b oy = (33- 1
n (n=30) ,P 5
33.6
’ m ’
Sl 751 ’ ’Usl (751 o ’
3 ’ Sy S; ’ s,
O, o
’ b
S1—S; , Ms, Tl /ag1 +a§2 ;
S, +S, , s, —husz ) /Uil +o‘iz o
Sl Sz ° M1 01 H2~02
ol | o3
T2 ;1 + ;2 °
33.7
, 8 = 1 i(l’-_1)2
. 3 DI
2 ns” ns”
: ) . o 3
n—1 (x* distribution, chi-square distribution),

ns? 2
5 X"*lo
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34

34. 1
, (hypothesis),
(hypothesis testing) o
(null hypothesis) s , H,; (alterna-
tive hypothesis) , H,,
’ o s
: Hy: M= Mo
:H, 2 7= 0 o
, (two-tailed test) , (<o
and™>p0) . (one-tailed test) ;
Ho:pp = o H,:pp <o
Ho:/x</xo Ha:,u>,u<>o
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34.2

:D , ;
©) , o (Type 1
error) (Type II error),
”» s “ ”» . y
’ ( ) H ’ ’ (
)
“ ”» “ ”»
b o
“ » “ ”»
b b o
’ b
““ ”
b b
““ ”»
b b 5 % b
(significance level) , ao ,
(power of the test) o
:power=1—P(Type II error),
34 - 1 o
34-1
significance level=¢«
power=1—P(Type II error)
34.3
) : (test statistic) (critical
value) ,
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=
D
(Za t, Xza F)a
2) ao
3)
34.4.1
o Z
( )

) 34-1 o
a:O. 05 ’

0. 05,
1. 96 o

(/1>/10 ) °
34-2 o
a=0.05 .
0. 05,

1. 65 o

( 1.65),

34. 4

)/

[
-1.96

\
1.96

34-1
( —1.96 1.96),
—1.96 1.96 ) 0
Ha: /l>ltl()9 ’
95%
5%
I
1.65
34-2
( 1.65),
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34.4.2 p
as ’ o
’ P ’ P a D)
’ P o
’ p o ’ ’
JL , /2, 34-3 .
e p/2 I
| I I
Ko giil 1 i ES oL g g
34-3 » 34-4 p
: : b 34 - 4
f) a ° P as
’ o P as
p @
p )
34.4.3
, “ ” (accept) , “fail to reject
H,” “cannot reject H,”, : o
’ ° HO : /l:/l() ’
1o (e is significantly different from po) . ,

1o (pe 1s not significantly different from s) .

o
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34.5

34.5.1
( N )
Mo s Z t °
Ho:/x:/lo Hu:##/l();
Ho:p = po Hy:pe < pos
HO:ILL<ILL() Hu:/x>/xoo
34 -2 z s t °
34-2 =z t
s n<_30 n=30
(®) z z
t l P4
34-2 , (population) , z ;
s t ° (7’1230) I’ Z °
’ P4 t ° ’ Z
f*ﬂo
Z=—
o/ \n
X 50 n °
’ Z ’ o S
f_/,(o
Z="—
s/
3 P4
t S
n—1 - — o
s/n
7’171 t ’ °
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34-1
b 10 o b
10 o 100 s
9.9 N 0.5 R 0.05, s s
?
A. s z —1.82; B. s z —1.82;
C. , z —2.02; D. , z —2.02,
:A
@ ) H Ho :/,(: 10 Hu:lui 100
@ s o ( 0.55),
(n=100), t , z R 2 o
® s z :Z=1(9.9—10)/(0.55/10) =—1.82,
@ s z o z ( ), a=
0. 05, 0. 025, s
0.025, . 1. 96 0.025, —1.96 1.96
95%. . +1.96 .
® s z z o —1.96<—1.82<1.96, =
® ) 10 ) .
34-2
9 10 o b
10 o 100 s
9.9 s 0. 55 o 0. 05, s s
?
A. . t —1. 82; B. s t *1.82;
C. s t —2.02; D. s t —2.02,
:B
@) ) :Ho:p=210 H,: p<<10,
) ) o ( 0.55),
(n=100), t , z o t o
©) ) o z , —1.82,
@ ) t . a=0.05, ,
s (<<10), 0.05, ,
0. 05, 99(=100—1), t 99 s 120
o ,—1.66 o
® s t R —1.82<—1.66,¢ s
© ) 10 ) .
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t , t (student’s t distribution) , L
Student . N
L ’ ’ (—OO, +OO)9 L
, X X o
t o
D : o t s t
(degrees of freedom,df), .1 .
2) ol ’ o ’
, t . ’[ “ 7’0
3) t N ) o , t
5t o 30 ¢
34.5.2
s t o
Ho:/n:/lz Hu:/lli,uz;
Ho: = po H.: p <o
Ho: g << H.: o > poe
1 2 0

’ :@ (61:

)@ CE2R
, ! , ntn,—2, t
s = (x) — 7 >2— </121 — ) (34-1)
nq no
B (711*1)5’%—’—(772*1%%. 2 . 2
HIE PR— 582 582
31 312 °
B t ) ’ o
7(f1_f2)_(/11_/12)
. — . (34-2)
ST 52
n ny
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:S% ;S§
HYIz) o
34.5.3
test) t s
Hy: pa=po H,
Ho: pa=po H,
Hy: /ldg}lo Ha
1 (a=p1—p2) 5
n—I1,
p=4=m
Sd
.d .
) 0 go Sd g
34.6
34.6.1
( N
2 .
X (chi-square test), X ,
H,: ¢* = o} H,
HO: 62 26% Ha
HO : 0 < 0% Hu
2
X 7’1_17
_ 2
XZ _ n 21).\
00
:52 o

486

D pa T s
s pa<po's
: /ld>/xoo

s Mo

2 2
: 0" F 00
2 2
0 < o003

2 2
HJ >O‘(>a

51

o

(paired comparisons



34-3
5%, 2003 . .
2004~2006 36 , 5%, 36
6%, 0. 05, 5%, ?
A. , x 50. 4;
B. , x 50. 4;
C. . F 1. 44;
D . F 1. 44,
:B
©) . it =0.0025 H,: o #0.0025,
@ . . . X .
® . X X = (36—1) X 0.003 6/0.002 5 = 50. 4,
@® X . X «=0.05, .
0. 025, 35, , 16.791  46.979.%" .
©) . x x . 46.979 < 50. 4, X .
® , : 5%,
34.6.2
, F .
H,: of =05 H,: ¢ #£o};
Hy: 6t =63 H,: o <o}
H():O'f<0'§ Ha:6%>o%o
1 2 o
F 7’11_1 7’12_17
2
_ 8
F o
S2
S% Sé o ’
(si>s8), F 1, ,
, F o s F
b o
F — (my—D (n,—1),
’ 1; ’
1,
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34-4
1IBM HP 2004~2006 36
, IBM HP 5% 6%,
0.05, ?
A. X 50. 4;
B. . X 50. 4
C. ’ F 1.44;
D. , F 1. 44,
:C
@ ’ :Ho:d%:O‘% Hu:a%?ia%o
(@) ) . . F
® s F HP , HP
. F=0.0036/0.0025 = 1. 44,
® s F F a=0.05, s
. 0.025, 35(F 35
, 30 40 , 30 ), s 2.07,
® s F F 1. 44<<2.07,F s
® s : IBM HP
34.7
k ’ A19A27°"9Ak9 DPiopDos s Pro
n ’ Xl’X27"'9Xk A13A27"'3Ak ’
npysnpPs st npro
b b 6 b 1/60
, o 600 , 1,2.3.4.5.6
100 (npk:600><1/6), o ’ 1\2\3\4\5\6
100 , 1.2,3.4.5.6 108 (112 .97
.93 .87 103 , 0
. . X
Ve E—1,
k .
2 (X; —np)*
X = —_— (34-3)
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34-5
600 . 1.2.3.4.5.6 108 112 .97 .93 .87 .
103 . 0. 10. . ?
A. . e 4. 44
B. . e 4. 44
C. . e 44. 45
D. . e 44. 4,
:A
@ ’ HO! ’ Ha
@ . \ . X,
® X
> (108 —100)% | (112—100)% , (97 —100)% |, (93—100)% | (87 —100)* , (103 —100)*
X 100 + 100 T 100 T 100 T 100 + 100 B
4. 44,
@ . e . X, «=0.10, )
. 0. 05, 5(k—1=6—1=5), ., L15 111X
® . X e \ L15<444<11.1, X
® ) . .
34.8
(point estimate) (confidence interval estimate),
s 12 25 o 12
23 27 N o
b .
R (confidence level), 95%.
1—q , « (significance level), )
95% 5% .
+ X .
. + X .
a ( )
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, . 100 ,
9.9 , 0.55 . 95% ?

A. [9.792 2, 10.007 8]; B. [8.8, 11]; C. [9.845, 9.9557; D. [9.892 2, 10.107 8],

;A
9.9, 32.1 1. 96¢( o
32.1 0.55/10=0. 055,
95% 9.941.96X0.055, [9.7922, 10.007 8],
34-1 9.9 .
. 9.9 . .9.9
[9.792 2, 10.007 8] .
. . 10. 1 .

, 10. 1 , 10. 1
[9.7922, 10.007 8] .
( ) o
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35.1

35.1.1

’ I:U/R,

491



35.1.2
(covariance) .
: Cov (X,)Y) =E(X—EX) (Y—EY))]=EXY)—EX) EY);
(7009 +Oo)o
(correlation coefficient)
_ Gov(X,Y)
Ox.y \Ty °
[—1, +1], 35-1
35-1
o=1
0<p<<1
0=0
—1<p<<0
p:*‘l
X Y (X:, YD)
X (scatter plot),
35-1 . X Y ,
1) 1),
H X Y ) (
H X Y ’
), ( ) ( Do s
X Y , X Y
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y SEATER M IEAH 2K ¥ TEA G LA
r=+1 r=—1
X ’ X
. ERHEIEASE MG
r=+0.8 r==0.8
X X
y ERHEAASE 7 A
r=0 r=0
£ X u * %
35-1
35.2
? ,
(significance test of
the correlation),
(Ho :p:O) )
(Ha :p#O) o o 9
t ol 7’172 s
p—rvn_—2 (35-1)
1—7°
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Ha 3N ° © ’ r
35-1
A B , 38 . 0.8
10%. ?
A. A B ) t 8;
B. A B s t 8
C. A B , z 8;
D. A B s z 8.
:A
@ ’ :Ho:pzo Ha:pioo
@ ’ o . t
® ; t :1=0.8%X6/0.6 =8,
@ ) t o t [} a— 0. 109 36(
40), , +1.684,
® R t t o 1.684 <8, ¢ s
O] ; A B \
Y3 2 ° t
2( 4), . t
2( 1.28), o
A , o
35.3
35.3.1
Yl‘:bo +]71X1‘+€,'0
X (independent variable) ,Y’ (dependent variable) ,e
(residual) (error), X Y .
”» X’“ ” ( X )o
35.3.2

494




(X;, Yo s X Y s
;)\O’ ;}\1, “ A ”
1/},' - [/)\o + Z/)\1Xzo
s . (intercept) X Y .
(slope) X 1 Y o )
(sensitivity) ,
35.3.3
Y, , X
, Y o
35-2
, GDP .
—3.2%, 2, GDP 9%, ?
A, 11.8%; B. 14.8%; C. 15.4%; D. 18.6%
:B
Y=—32%+2X =—3.2%+2xX9% = 14.8%.
35.3.4
D X Y . s o
2) & o € Y Y ( &=
Y,’_Y,‘)y ° Y Y (
), H Y Y (
)9 o b b
as goJra, o
3) X € ° Y X
o s €:2X9
b+,
4) € . (homoskedasticity)
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) (heteroskedasticity) .

5) o , (autocor-
relation) (serial correlation),

6) &

35 L] 4
35.4.1
) o (analy-

sis of variance, ANOVA) .

(ANOVA table), ,

35-2
35-2
(degrees of (sum of
(mean sum of squares, MS)
freedom, df) squares, SS)
(regression) k=1 (SSR) (MSR) =SSR/k
(error) n—2 (SSE) (MSE)=SSE/(n—2)
(total) n—1 (SST) /
k . k ) b
1, n—2,.n R o
(SSR) . (SSE) (SST) ,

:SST=SSR+SSE,

. MSR=SSR/%., k=1,
,MSR=SSR, MSE=SSE/(n—2),
35.4.2
(coefficient of determination, R?) ,
, _ SSR _ . SSE B
R? = SST = 1 SST° (35-2)
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: X Y . ,R? 0.7
: X 70% Y (the variation of X can explain 70% of the varia-
tion of Y), 30% Y X (30% of the variation of Y can-
not be explained by the variation of X), , X Y,
R? = =1— .
, , X Y r ,
CRE = 2
35.4.3
(standard error of estimate, SEE) ,
SEE — /355 — /MSE, (35-3)
:SSE ,MSE , SEE
35-3
df SS MS
regression 1 8 000 8 000
error 50 2 000 40
total 51 10 000 /
?
A. 0.8 40; B. 0.8 6.32; C. 0.2 40; D. 0.2 6.32,
:B
R?*=8000/10 000=0. 8,
X 80% Y
SEE=40%°=6. 32,
35.5
( ) .

(Ho: 1)1 =0),

the slope coefficient) ,

(significance test of

b b
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t o1 n—=2,
N
p=0
Sﬁl °
:Sj,\l o
35-4
, Y=0.2+1.4X, 0.4,
0.2, . 5%,

A. , ; B s
C. 1) H D. ’

:D

t :1=0.2/0.4=0.5,

t 2, s

t 0 =1.4/0.2=17,

t 2, ’

35.6
D) . i
o R o
by : b1 £1.Sp 2L n—2
35-5
. Y:O.2+1- 4X0 0.47

0.2, 95% .

B. [—0.6, 1.0][1.0, 1.8];

A. [—0.6, 1.0] [1.2, 1.6];
D. [—0.2,0.6][1.0, 1.8],

C.[—0.2,0.6][1.2,1.6];
:B

(n=30), 5%

n,

:0.2£2X0.4, [—0.6, 1.0],
[*06, 1 O] ’

:1.4+2x0.2, [1.0, 1.8],
(1.0, 1.8] .
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36

36.1
Y. =by +0: Xy, + 0. X5 + - + 0. X0 e 36-1)
3//\7 - é\o + 81/\1 —‘—22)%2"—“"1— gk)%}eo (36-2)
b, b G=1,2,k), X, G=1,2,-,
k) , Y o
36-1
. GDP
. —3.2%, GDP 2,
1.2, GDP 9%, 20%.,
?
A, —9.2%; B. —3.2% C. 14.8%; D. 38.8%
A
Y =—3.2% 42X, +1.2X, = 3.2% +2X 9% +1.2X (—20%) = 14.8%.
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36. 2

36.2.1

36 -1

36 -1

(degrees of freedom, df)  (sum of squares, SS)

(mean sum of squares, MS)

. k (SSR) (MSR)=SSR/%
(regression)
n—k—1 (SSE) (MSE)=SSE/(n—F—1)
(error)
(total) n—1 (SST) /
k.k n—k—1,n
(SSR) (SSE) ,  :SST=SSR+SSE,
o MSR=SSR/#,
MSE=SSE/(n—kFk—1),
36.2.2
(R*) ,
R — SSR L SSE
- SST SST °
, X
k b b o
, R*
e o4 _[(.n—1 _ 2 _
adjusted R = 1— [ (-2 ) - R |, (36-3)
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(adjusted R?) k y
D (adjusted R*<C R%),
2) o
36.2.3
(SEE) )
SEE =, /—>°FE  — /MSE, (36— 4)
n—k—1
36.3 t
b t o
(Hy: 0,=0), (significance
test of the slope coefficient) , ) ,
X, y
t .t n—k—1,
_ b,
t=g A
:SZ\J o
b, b+t X Sp). ‘. n—k—1 1 .
36-2
t
by 0.5 1. 28
by 1.2 2.4
b —0.3 0.92
b 95% ?
A, [0.7, 1.7]; B. [0.2, 2.2]; C. [—0.3, 2.7]; D. [—0.8,3.2],
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B
N
‘ :24:§§:éﬁ:a Sp =0.5,
n, (n=30), 5% t
2. 1.242X0.5, [0.2, 2.2],
[0.2,2.2] . b .
36.4 F

b o

Hy: 0, =b, =0b; =++=0,=0 H,: at leastone b; 20 (j = 1 to k),

F ko n—k—1,
__ MSR SSR/ % _
F=MSE = SSE/(n—k—D° 3679
b F b b
t s F
Y ) o b
, Y,
36-3
43 . . SSR 4 500, SSE
1500, 0. 05 , ?
A. ., 7 39, B. ., 7 39;
C ., F 39; D ., F 39,
:D

MSR = SSR/k = 4 500/3 = 1 500,
MSE = SSE/(n—k—1) = 1500/(43—3—1) = 38.4,
F = MSR/MSE = 39,
s F o a=0.05, s
s 0.05, 3, 39, s 2.84, 2.484<739,F

’
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36.5

36.5.1
D X; Y o
2) b [}
y (multicollinearity) ,
3) E[ o
4) €; . (homoskedasticity)
, (heteroskedasticity)
5) o , (autocor-
relation) (serial correlation) ,
6) & o
36.5.2
(unconditional heteroskedasticity) )
X . ,
(conditional heteroskedasticity) s
X o b X b o
° Residual
Breusch-Pagen . 5 VO
(scatter plot of residuals), S : .. i
X R 3671 .-...-'.... R 3
.. - . .... - - L] - X
36-1 . X . Te T, e
Breusch-Pagen x . 36-1
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; . Breusch-Pagen XZ X
ks
BP = n X R*,
R? , X
. , Breusch-Pagen x , o
36-4
50 . . X
0.15, 0.05 s ?
A. , BP 7.5;
B. s BP 7.5;
C. s DW 7.5;
D. s DW 7.5,
:A
BP=nXRl=50X0.15 = 7.5,
’ XZ ° a=0.05 ’ ’ ’
0.05, 3. . 7.815, X .
’ I3
b o b
( , White adjusted robust standard errors) (generalized least
squares) , o
36.5.3 ( )

(serial correlation) , (autocorrelation) ,

(positive serial correlation)

o

(negative serial correlation)

o
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36 -2

Durbin-Watson



Residual

Residual

Positive serial correlation

Negative serial correlation

36-2

Durbin-Watson

DW=a2X{A—nr),

N: o (r=0), DW 2
(7">O)7 DW 2; (7"<O)7 DW
2o
Durbin-Watson du di, 36 -2,
36 -2 Durbin-Watson
DW
0<<DW<d!/ H,
di<DW<du H,
du<DW<4—du H,
4—du<<DW<4—d! H,
4—dI<DW<4 H,
36-5
50 r 0.4,
0. 05 ’ ?
A. , BP 1.2; B. , BP 1.2;
C. , DW 1.2; D. , DW 1.2,
.C
DWa2X((1—r) =2X{1—0.4) ~1.2,
, DW R a= 0.05,k = 3,n = 50, s
dl =1.42 du = 1. 67, DW dZ, , o
’ t
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( : Hanson method) , o
36.5.4
(multicollinearity)
( Y), F
Y), (R*>0.7),
( | r ‘ =>0. 7) ’ °
36-6
50 ,
X, 0.93 1.12
X 0. 84 1.32
X3 0. 68 1. 08
F 32.83
R? 0. 87
?
A. ; B. ; C. D.
:C
t 2 s 3t s t
, Y. F 32.83 s
Y, (R*>0.7), o
’ I3
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37

37.1

(voaltility) (correlation) ,
Var
D (exponentially weighted moving average, EWMA) ;
2) (autoregressive conditional heteroskedasticity, ARCH) ;
3) (generalized autoregressive conditional heteroskedas-

ticity, GARCH) ,

37.2

37.2.1 ARCH

S; 7 R u; 7 (holding
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period return) :

w, = (S;—Si1)/Si 37-1)
On n—1 ( n—1 n ) 2O
(variance rate) ,
on :l Z(uwi_a)zo 37-2)
m 3
. 1 m
U — — Up—i s m o
m i=1
’ m °
b b 7% b
0.02%, , m u=0,
Ug:liu;hia (3773)
m =
m o
(u?) 1/m.,
611 b
&= Dlaul, (37 -4)
i—1
1 7- D)
D a; > 0;
@ Eai =1;
i=1
@ i >, a <aj,

V. (long-run average variance rate) ,

Vi . , \'P ,
o, = YV + ﬁ;afu?m (37-5)
Y sy >0 )’Jria,-_lo
w=7VL, -
o = w+t ﬁ;afu?ﬁo (37-6)
ARCH , . 1982 . 2003
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37.2.2 EWMA

(37 - 4> ’ ’ ’
(exponentially weighted moving average, EWMA) , a1 = Aais A
0 1 o (37 -4)
or = Xor1 + 0 —Dup i, 37-7
(37-7) , n—1 n o n—2
n—1 On—1 n—1 Up—1 o . EWMA
, m(m=>1)
EWMA ° n—1 ’
C uly ), EWMA , .
A o A )
’ A b
J. P. Morgan Risk Metrics , A=0.94 EWMA
37.2.3 GARCH
EWMA Vi GARCH(1,D)
o, = YV +aui i +Boiis (37-8)
GARCH (Bollerslev) 1986 o Ya P
Ve n—1 1 n—1 On1
0, 1C y+atp=1),
y=0.a=1—A.=A,GARCH(1,1) EWMA o ,EWMA
GARCH(1,1) o
’ w:}’Vl s
0721 :wJFW;ZHJF,BG;Ho (37-9)
wa f8 o (maximun likeli-
hood methods) , o ,
_ w _
V==t (37-10)
5 EWMA A ) (decay rate), p=0.9,
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T w 90 %0 s ul s u 81%.,
37.2.4 EWMA GARCH(1.1)
GARCH((,D , EWMA o ,
%S s s ,GARCH(1,1D) EWMA
w=0, GARCH(1,1) EWMA w<0,
GARCH(1,1) , EWMA
37.2.5 GARCH(1.1)
GARCH(1,1) , n—1 n+k
EGr) =V + @+, — Vi), (37-1D)
EWMA 7&+B:19(37*1) EU;ZHrk:G,Z,a
. GARCH(1,1) sat+p<<1, k ,(37-1D)
s Vi ,GARCH(1,1)
, EWMA
37.3
o VaR ,
X,‘ Y,‘ X Y 1 D X Vi X
Y 1
= (X, — X, 1)/Xi19 yi:(Yi_Yil)/Yilo
Grin Oy X Y n—1 (
n—1 n o) ) (variance rate) ,
, - l m , , _ i m -
(7‘1‘.,71 - m P I”,, b Gy.n m ; yn—z o
’ m °
cov, X Y n—I1 s
cov ~1 ix Vi (37-12)
n m 1:1 nw m1 o
’ Ln—iVn—i EWMA ’
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b

c0v, = A0V, T (1 =X, 1 Yu1 o (37-13)

GARCH(1,1) ) ,

0V, = 0+ a1 Yu1 T L0V, 1,

_ v, B
pry = - 37-14)
( :A=0.94 EWMA ,
o wva fB GARCH(1,1)
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— (LTCM)

(Long-Term Capital Management, LTCM)

~ <)
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L] #.--"(- ] f_f-.{
— — e
(hedge fund) )
H ’ ’ SEC ’ ’
o (LTCM) ,
LTCM ,John W. Meriwether
., LTCM Meriwether
, . : Eric Rosenfeld, Vic-
tor Haghani,Gregory Hawkins, LLawrence Hilibrand; MIT,
’ ’ ° : ROb_
ert C. Merton Myron Scholes,
R David Mullions ,
LTCM o
1994 LTCM s 11, 30 1997
15 150 ,LTCM
LTCM )

(Long-term Capital Management Fund)

LTCM “ 7 , , ’
A 9’ LTCM o

, Meriwether 10 o
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— el “"\-l *"{ =
% >

1991 ,Meriwether . 1993
, LTCM o , LTCM
.LTCM . 2% 25%
. 1% 20% . ,LTCM
LTCM s ,
., LTCM 1 000
,LTCM s : s
CEO., . H ,
A N A o . IzTCM
o LTCM 11
. ,LTCM 12.5 , 0
1994 2 LTCM s o
, 30 , ,LTCM
b o b 7 y o
,LTCM o
,LTCM ! 1994 1996
28.5%.42.8%.40. 8%, . 1997
, , LTCM
, 17%.,
45% 14.0%
40% 12.0%
35% f 10.0%
30% | 8.0%
25% 6.0%
20% 4.0%
15% [ 2.0%
10% 0.0%
5% -2.0%
0% . : : -4.0%
1994 1995 1996 1997 _6.0%
OLTCM US stock "Mar-1994 Mar—1995 Mar—1996 Mar—1997
1 2 LTCM (1994. 3—1997. 8)
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2 LTCM 1994 3 1997 8
o , 42 . 8 LTCM R
s o , LTCM
LTCM s o
1 LTCM
o( ) o( ) 6(S&.P 500)
1994 4. 80% 3.46% 3.04%
1995 2.45% 1.80% 1.50%
1996 3. 68% 2.68% 3.15%
1997 2.56% 2.02% 4.65%
1994 3 1 LTCM 500 , LTCM
. ,LTCM 1
N 1997 , 1 4 o
LTCM , LTCM s
LTCM s o

; . .
U SRC U
@‘&”’ \19’ T\‘é}‘ ’ c;-Q, \‘}\‘
—— LTCM —=—S&P 500
3 LTCM (Mar - 1994 )
L LTCM :
LTCM ., ,LTCM : 12.5
1997 10 70 . 1997 , ,
LTCM . LLTCM 1997 12
27 . 48 ,
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2 LTCM
(one-the-run vs. off-the-run bond. ) (risk arbitrage trades)
(interest rate swap trades) (selling volatility trades)
(yield-curve relative value trades) (equity pair trades)
(mortgage-backed securities trades) (Japanese convertible bonds)

LTCM (convergence trades) ,
., LTCM )
,LTCM o )

(relative-value trades)

b b
. LTCM
b b b
o b b
Vs.
(on the run) (off the run)
o b
o b b
o b b .
b o
b b
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o , 10 9-1/2
1994 ,LTCM . 1993 3
30 7.36%, 6 ;
7.24%, 12 . LTCM 29-1/2 30
, 12
. LTCM 10 ) 10
o ) , LTCM
,LTCM 1 500 |
20 T
sl — possible path 1 |
-—~ possible path 2
16 b

---- possible path 3

TSR

(IRS)

LTCM N o

, ,  LIBOR,

gewer| | | | |

1‘11}

FEEFIFEA
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,LTCM
) LTCM ,
LTCM ,
, LTCM .
LTCM 20
6.77% ,LIBOR 0.20%, 20 .
6.94%, (6.94%—6.77%), LIBOR
, LTCM 20 \
RN o]
iR A 6.77% 2 AR LIBOR 1
¥ 2 T T T T -
1 A I A
1ol B B BB LIBOR—0.2% # e RIH AT 6.94%
6
=( — )—( —LIBOR)
= (LIBOR— )—( — )
= (LIBOR— )—
=20—17
=3( /).
17 \ 3
, . 20 ., LTCM
3 ,LTCM
20 . 1997 7, L TCM
. 3500
(swap spread) , 1994 ,
L TCM \ ,
, ,LTCM
, LTCM

519



LTCM .
,LTCM )
o ,LTCM BTP,
) ,LTCM
BTP , LIBOR )
,LTCM s
LIBOR, LIBOR
LTCM BTP o
,LTCM .
AR RAT
Fss
i e >Ff;— _________________
J 1| B ‘
i VS B4 LIBORY :
Ji 2 ) ! L BT R 2
el e |
BUT | B LIBOR BTP BE | HERAT
‘\ I( ~ #
Fl| 2 H PEr= B
7
D) o ’ ( bulge)
(dips) , )
; o ,LTCM ,
’ 3 ’ 4~7 ° LTCM
. ,LTCM “ ” ,
., LTCM
LTCM . )
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. 1994

LTCM

. Black-Scholes

LA

] i
=)

( ),
,LTCM
LTCM

,LTCM :

HETH R A [ﬁ%ﬁ%}

~| EERg )
s |
S

 (zmm)

8

, , LTCM
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) o LTCM
VS.
(MBS)

(I0s, interest-only securities)

, LTCM

, MBS

(POs, principal-only securities) ,

1993 ™% .
. . 1994, ,LTCM
[ s ). o i
Rirg || !
i F%
{ *"'" = (R 25
a i |
[ i ;
&% ! :
i Fl% i
9
, . LTCM ,
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1994 )

,LTCM

,LTCM
,LTCM

”(total return swap)

23 ,

,LTCM ,
, , LTCM
, LTCM
, . 1995
; 1993 ,
, , LTCM
) o b b
8%
o ,LTCM
) LTCM ,
10 ) ,
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20%

::/ ,gM/N \‘W} M\M

0%

,5%_

=10%

Q "v "v “: ’b ”3 ¢ e
\09 \qq \qq qoa qcn QQ GG qq G 99 @q qcn \qcn QQ S° \09 ) qcs qq D,Ds

A
NS @@OQ \S\é & Qa é{@;’é}{,\% \\ '%‘0 "-',..Q (‘.:FJQ @ \QQ S Y‘Q Y"\%\% \\‘? Q é\

10
LTCM
o , ( “
1995 82 /
, 20%., 78 /o
4 o b ’
. 5% .
LTCM s
s LTCM
LTCM . ,
LTCM , s
o , LTCM
,LTCM (haircut) ,
. 75 . , LTCM s
1997 ,LTCM 30
5% . 2.5 .
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(repos)

(haircut) ,

LTCM ,
LTCM ;
LTCM, LTCM
, LTCM ;

,LTCM

, LTCM

30 ,

1400 ,
12 500

1994

, LTCM

, LTCM
27 , ,
28
LTCM
LTCM
, LTCM,

b
2/3, 1%,
b ’
b
o b
) 99 800 R
b
o b
b b b
b
., LTCM LTCM
,LTCM
b A o
b
LTCM Pyramid
Rigk
P Debt $140B
Equity $3B
351
30F
257
201
15
10F
5»
Om\malg.b.b.’\‘/\J
of ol S
Q{\q 2 ,\o! «\qc) 3 ,\o’ol ’\o’o) U\Q,ol Q‘\Q,OI ] }9
DA R
11 LTCM (1994.3~1997.12)

525



3 LTCM (1998 )
LTCM
% 28 34 22 28 30
( : ) 14 000 34100 28 600 23980 34 700
LTCM o
, . ,LTCM .
LTCM , ,
. , , J.P.
> ., LTCM 55
R R LTCM R LTCM
LEHMAN BROTHERS

JPMorgan

‘% l B S A Passion to Perform

Deutsche Bank

12 LTCM ( )

o

! , LTCM , 1998
LTCM o
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J1 8 s

1998 5 6

- 6- 42 % ) 6
47 40
Meriwether
,LTCM
, . 1997
LTCM o 5
1997
40%,
., LTCM
s GKO o
s 1998

High-Risk Opportunities

9 N

LTCM )

—10. 14 %, VaR ; LTCM

<]

LTCM

. LTCM

, LTCM o
o ,LTCM

7 ,LTCM 0.48%,

LTCM ,
o 1998 8 9 LLTCM

GKO ,
LTCM

GKO ,
LTCM ,
, LTCM ,

”»
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(fly to quality), G-7 ,
, o LTCM :1998
,LTCM \ N
) LTCM o 8 ,LTCM 18.5 o
1998 9 2 L,LTCM 8 o » Meri-
wether ,
o ,LTCM .
LTCM ) o ,LTCM
“ ” . 9 2 20 % ,
, LTCM .
LTCM . LTCM “
7, LTCM ,
LTCM ; o ,
. ” o 1998 9 s
s LTCM ,
o ,LTCM
s LTCM o , LTCM
,LTCM o ,LTCM
, .9 10 ,LTCM 1. 45 9 11,
1.2 o , 5 500
, 8 700 , 1.2 o 9
—83%!
10%
0% —_— 1 1 L — Il L 1 i
—10% . - u
Jan Feb  Mar Apr May Jun Jul u €|
=20%
,300/0 »
—-40%
—50%
—60%
=70%
—80%
—90% -
13 LTCM 1998
, LTCM s
. ,LTCM ,
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M B s (RIEEZRA )
[ Rt sE 5

B s ik xR 5
FRAERE R S003E B 5
B il s

B aRER S

[ Wt phEERIAE 5

[ WS SRR A B

14 LTCM

LTCM
LTCM 1997 . 7

b . N

1997 ]
22% , 10%
13% . 20% ., LTCM

) “ 7 ,LTCM

:8 .9 ,
33%. ,LTCM 4 000
s . | 1998 .LTCM

,LTCM ) 16 ! 20 90

1998 4 48 . 7,

64 .8 76 . , 1
.8 ; 20 . 1987

1992 . LTCM ,

96 113 ) 99
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Stock Market Indices

Percent
— Thailand Equity Pressures Russia LTCM ]
U.S. Rate Cut
5 i Switzerland
- ’: Ei -
8-
R
B LR i
it
Lk
i - |kt _
: Il' L Kimgdom #ﬁf‘l United States
wh:. H"H'IH[&_.:I'T
L g I"\..ﬂ\';| ) ;,!II‘ [} i
U“W ALY W '
N
1 1 1 I 1 I L 1 L 1 L 1 L | 1 I 1 1 1 I 1 1 | 1 I L 1 L 1
DIFMAMIJJASONDIFMAMIJASONDIFMAMI
1997 1998 1999
15
105 s 224 266
6 8 o )
,LTCM . 8 )
121 ) 269 276
13 o LTCM ,
LTCM o
LTCM ) o
. LTCM o
8% ; 1998 . 15
,LTCM o s
, LTCM s
o 0.25 ,LTCM
R 1998 &8 21 s s ,
, 56.75 31.25 ,
25.50 o ,LTCM 1.5 o
2 o
LTCM )
MCI ) 50 o )
o , LTCM s
) LTCM
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Change is Spreads

Spread(in bps)

0
"-’3 Q\\"\;'L")’b b“a bb’\’\‘b%QQQQ N
o,fb%q%@aa@qaqaqqa@qqu@qagpq UGG @ @

S 9
\ N
RPN S p@@@\

v

B S P o
S E PP IS

| L,—Swap Spreads  L.,—Baa/Treasury Spreads  1.,— Aaa/Treasury Sprcads[

16 (1988. 11~2001.11)
20%7
15%7
10%7
0% )
_5%—
—IUO.‘EE5§§§55" +—————————
@“\q?\:\“\ \\qq\ I '2 "’ qu U,Q" °> °>ququ D,'\ q'\ Da'\ 33’ qq’ Sh Qq"?’ﬁ?@ DORIAN

VIS ST %
\mé{s\oﬂw‘@s\ e L 55’\3'0 Y,chef\‘\q, \é‘ S Y"Q ané\

17
,LTCM . William
McDonough , LTCM , .
o Greenspan LTCM ,
, LTCM, “too big to fail” ., 1998 9
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23, , JUBS, J. P
, LTCM o , 14 , LTCM
36. 25 . LTCM 90% .
, . LTCM ,
. Greenspan 2 0.25%, LTCM
s s 1999 10
90% 10 .
§ ) “ 7,
LTCM . ,LTCM
1997 , ) o LTCM
LTCM — 11 ; UBS:—6.9 ;
:— 1. 45 ; — 1 ;
—1 ; :— 550
Liechtenstein .— 300 ; .— 220 ;
:— 200 ; :— 100

o
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] _-"I-‘ '_'-‘ e )
,LTCM ,
b o b
b o b
LTCM VaR , ,
“ ”’ y VaR R
i
i
Pl 1
Q 1 1 ]
5 i i i
El 1 T 1
53 | 1 1
& N | .
1 1 ]
i i i
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7000000 00 0 146 :ﬂ:2100019
D e s e B S et L S e e T
. ’\g\“ \90\“ \,\g'\n \‘g\ﬁ \r\g‘l \‘\ml\“ S &I\“ ;\“\m /‘g\“ . ng\u - \Q\B \u'\n "?l\“ ‘%‘l /\5\ qe'\m
- /’ I'd / Ve Vs
Source: Bloomberg(1985~1998),CMRA analysis. Daily Returns
18 (1985~1998)
, VaR . ,
s LTCM o
LTCM s o
12 . 30 o ’
o .8 17
50 o s , LTCM
b o
LTCM ,
1, o
LTCM s
) o ) ,LTCM
, 0.1 0.3 o 1998 ,LTCM
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,1998 8
. ,LTCM R LTCM
4 (1998 )
B C D E F G H 1 ] K

A +0.7 +0.4 +0.6 40.6 +0.7 —+0.1 4+0.5 +0.6 0.4
’ +0.1 4+0.3 +0.4 “+0.2 4+0.2 +0.1 +0.1 “40.1 —o0.1

B. 4+0.9 0.6 +0.9 40.8 +0.8 —+0.4 +0.3 +0.6 0.5

(S&-P500) +0.4 +0.4 +0.2 +0.1 —0.1 —+0.1 —o. +0.3

R 20 4+0.4 +0.7 “+0.5 4+0.7 +0.3 +0.2 +0.5 —+0.3
’ +0.3 +0.4 —0.1 +0.1 +0.2 40.1 —+0.1 0.1

D. 3 4+0.7 +0.6 +0.8 —0.2 +0.4 —0.1 —+0.6

4+0.5 +0.2 4+0.1 +0.1 —+0.2 —+0.4

E. 4+0.9 +0.9 —+0.1 4+0.4 +0.5 40.6

(FTSE100) +0.2 +0.3 +0.1 +40.1 -+o.

v 4+0.7 +0.2 40.5 +0.6 +0.6
) +0.5 0. +0.1
. +0.6 +0.4 0.7

G 3 4+0.1 0. —0.2

—0.1 -+o. —0.4

H. 10 +0.2 —o. —0.1

L 3 -+0. -+0.

—0.2 —0.

] +0.3
’ +0.4

K. /

5 (1998 )
B C D E F G H 1 ] K

A. 5 AA  +1 4+0.9 +0.7 +0.2 4+0.5 +0.4 —+0.4 40.3 +0.5 0.1

+0.8 +0.7 4+0.1 +0.3 +0.1 +o0.1 —0.2 —0.2
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( )
B C D E F G H 1 J K
B. 5 Baa +0.9 +0.5 +0.2 +0.4 +0.3 +0.3 +0.2 +0.5 +0
+0.7 —0.1 +0.2 +0.2 +0.1 —0.1 —0.1 —0.2
C. 5 +0.7 +0.2 +0.5 +0.3 +0.4 +0.3 +0.5 +0.1

—0.1 4+0.2 +0.1 +0.2 +0.2 —0.1 —0.1 —0.1

D. 10 -+0.1 +0.5 -+0.6 —+0.6 -+0.6 -+0.3
—0.1 +0.1 -+0.1 —+0.4 —+0. 2
E -+0. 2 +0.2 0.1

) -+0.2 0.1
F. 10 +0.4 -+0.4 +0.3 +0.2 —+0.1
—0.1 —0.1
G. 9~10 +1 =+0.9 —+0. 1
+0.8 —0.1 —+0. 1
H. 9~10 -+0.8
-+0.1 -+0.1
I +0.1 0.1
’ +0.1 0.1
J 5~17 +0.3
-+0.3
s 1998 6
, 1998 1 6 . ,1998 6
1998 1 6 o
,LTCM ,
, , LTCM
LTCM ,
, VaR o
,LTCM o LTCM ,
LTCM o ) ,LTCM
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LTCM . LTCM
o ,LTCM
. , LTCM
) o LTCM )
) LTCM o
,LTCM o
LTCM ) o
1998 ) o LTCM
, LTCM , § 21 LTCM
LTCM 5 ) LTCM .
o 6 1998 o
6 1998
(%
1.1~7.3 7.6~8.14  8.17~9.22 9.23~10.15 10.16~12.31
—0 —0 +1 +0 +1
9 —0 —2 —1 —2
4 +0 +5 +5 —2
( ) 3 +6 +6 +2 —7
7 1998

1.1~7.3 7.6~8.14  8.17~9.22 9.23~10.15 10.16~12. 31

/ 100 82 317 222 105

100 99 103 177 116

100 93 86 184 117

Aa 100 114 104 154 174
A 100 115 137 200 217
Baa 100 110 126 245 246
5 100 101 101 101 101

,LTCM
, . LTCM
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1993
1994
1997
1998

1998

1998

1998

1998

1998

1998

1998
1998
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© o0 0 oo

2

31

17
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LTCM
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LTCM 27 ,
LTCM 16
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(divergence), LTCM
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LTCM
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1998 9

1998 9 18

1998 9 19

1998 9 20

1998 9 21

1998 9 22

1998 9 23

1998 9 28

1998 9 30

1998 10 1

1998 10 20
1998 11 2

1998 11 17
1998 11

2000
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A

all or nothing option

Asset Backed Security, ABS

absolute priority rule
accrued interest
actuarial approach

advanced internal rating based approach

adjusted risk-adjusted return on capital,
ARAROC

advanced measurement approach, AMA

agency conflict
alternative hypothesis
American option
amortization effect

analysis of variance

arbitrage CDOs

arbitrage driven

CDOs

Autoregressive Conditional Heteroskedas-
ticity, ARCH

arithmetic mean

Asian option

asset-or-nothing call

asset pool
asset revaluation reserves

asset-based commercial paper, ABCP

asset-securitization process

asymmetric information
at-the-money option
at-the-point approach
autocorrelation

autoregression
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average cycle
Average Expected Credit Exposure, AECE

average price option
average strike option
Average Worst Credit Exposure, AWCE

back office

backward induction
backwardation
backward-looking  ( )
balance sheet CDOs

balance sheet driven

CDOs

balance sheet liquidity
Bank for International Settlement,BIS

Bank of New York, BONY
banking book

Barings Bank

barrier option

Basel ]

Basel Accord 1988 1988

Basic Indicator Approach, BIA

basis
basis point
basis risk

basket credit default swaps
basket option

bear spreads

Bernulli distribution

best-practices infrastructure

best-practices methodologies
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best-practices policies
bid-ask spread
bilateral CA CA
bilateral netting

binary credit default swap

binary option
Binomial distribution
binomial tree

bond yield
bootstrap method
bottom straddle
bottom-up approach
box spreads
break-even point
bull spreads
butterfly spreads

calendar spreads
calibration risk

call option

callable bond
cancelable default swap

capital adequacy requirement

capital management
Capital Asset Pricing Model, CAPM

CAPS

captive insurer

cash and carry arbitrage
cash CDO CDO
cash flow

cash reserves

cash settlement
catastrophe bond
catastrophe option

cash-or-nothing call



causal networks
central limit theorem
central tendency
Chebyshev’s inequality

cheapest-to-deliver bond

Chi-Square distribution

chooser option

clearing house /

close out a position

close-out netting

coefficient of determination

collars

collateral

collateral holdings

Collateralized Bond Obligations, CBOs

Collateralized Debt Obligation, CDOs

Collateralized Loan Obligations, CLOs

Collateralized Mortgage Obligations, CMOs

collateralized transactions
commodity forwards
commodity futures
compound option

comprehensive risk management

concentration risk
conditional probability
confidence interval

confidence interval estimate

confidence level
connectivity model
consistency

constant returns to scale

contango

contingency plan
contingent credit Line
contingent default swap
contingent requirements

continuous random variable

continuous uniform distribution

continuous-linked settlement

contract size
convenience yield
convenxity
convertible bonds
conversion factor
convolution

core capital

corner the market
correlation coefficient
correspondent banking
cost-of-carry model
counterparty

counterparty credit assessment

Country Risk Analysis, CRA

covariance

covered call

covered position
Credit at Risk, CaR
credit bureaus
credit capital charge
credit default swaps
credit derivative
credit event risk
Credit Exposure,CE
credit pricing model
credit rating

credit risk
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credit sensitive

credit spreads

credit spread derivative
credit spread options
credit spread swap
credit triggers

credit value adjustment
credit-linked note
credit-sensitive bonds
creditworthiness
critical value
cross-default
cross-default provisions
CRPMs

cumulative default rates
cumulative preference shares
currency forwards
currency futures
currency option

current exposure

current exposure for a counterparty

D

daylight overdraft risk
day trader

dealer

debt overhang

debt repudiation

debt rescheduling
debt service ratio, DSR
deep in-the-money
deep out-of-the-money
default contract
default mode

default probabilities
default risk

default swap

deferred payment option
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degrees of freedom
delayed option
delivery option
delta neutral delta
dependent variable
deposit rates
descriptive statistics
derivative markets
derivative dealers
diffusion effect
differential swap
Discrete Random variable

discrete uniform distribution

diseconomies of scale
dispersion
diversification
dividends

due diligence
duration

duration matching

early exercise

Economic and Regulatory Capital

economic capital
economic exposure
economics of scale
economics of scope
efficient estimator
efficient frontier
efficient market

Empirical Loss Distribution

employee knowledge
end user

enterprise-wide risk management



equity account

equity forwards

equity option

equity swaps

equity volatility

Estimated Default Frequencies, EDF

estimation
Eurodollar

Eurodollar future contract

Euromoney index

European option

event risk

exponentially weighted moving average,
EWMA

exchange option

exchange-traded market

executing dealer

executive stock option

exercise limit

exercise price

exotic option

expectation, expected value

Expected Credit Exposure, ECE

Expected Positive Exposure, EPE

exposure

Exposure at Default, EaD
exposure cap

Exposure Indicator, EI
exposure limit

expiration date

expire value

Extreme Value Theory, EVT

F

face value

fat-tailed .
fidelity insurance
fiduciary call option
financial conglomerates
financial distress
financial futures
financial intermediaries
financial service firms
financial shock
financial statements

Firmwide Risk Management

flex option

floating-rate loan

floor trader

force majeure provisions
foreign currency debt
forward contract
forward curves

forward price

forward rates

forward start option

forward swap

Foundation Internal Rating Based Ap-

proach

forward rate agreement, FRA

framework for large exposure reporting

front office
funding flexibility
funding risk
fungibility
futures

Futures option

gap risk

Generalized Autoregressive

Conditional
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Heteroskedasticity, GARCH

general creditors
general provision/loan loss reserves
/
Generalized-Pareto Distribution, GPD
Pareto
geometric mean
government securities
gross exposure

guarantees and credit derivatives

hedging /

hedge ratio

heteroskedasticity

High-Frequency, Low-Severity, HFLS
historical default rates

historical standard deviation

high leverged trading
historical volatility
homoskedasticity
Hub and Spoke
hurdle rate

hypothesis testing

immediate price concession
implementation risk
implied volatility
income-based model
independent variable

index fund futures

index option

individual risk

inferential statistics
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initial margin
institutional fiduciaries

institutional investor index

insurance

intercept

interest gap

interest rate parity theory
interest rate caps

interest rate collars
interest rate floor

interest rate sensitive
interest rate swaps
internal causal model

Internal Measurement Approach

Internal Models Approach
Internal Rating Based Approach

international high-yield bond spreads

International Swaps and Derivatives Asso-

ciation, ISDA
interquartile range
in-the-money option
intrinsic value
inventory carry costs
inverse floater
inverted market
investment grade/speculative grade
/
investment ratio

irrevocable commitments

J

joint sales of products



kernel function
Key Control Indicators, KCls

Key Performance Indicators, KPIs

Key Risk Indicators, KRIs
knock-in option
knock-out option

kurtosis
L

Long-term Equity Anticipation Shares,
LEAPS

leveraged buyouts
Less-Developed Country, LDC

leveraged default swap
limit down
limit move
limit up
liquidity gap
liquidity risk
Liquidity-adjusted VaR, LVaR
VaR
loan loss allowance
loan portfolio
loan sales
loan volume
local currency debt
lognormal distribution
London International Futures Exchange,
LIFE
long
Long-Term Capital Management , LTCM

look back option
London Interbank Offer Rate, LIBOR

Loss Given Default, LGD

Low-Frequency, High-Severity, LFHS

lower bounds
M

maintainence margin
margin call

marginal default rate
marginal funding cost
marginal probability
market discipline
margin transaction
mark to market
market liquidity risk
market microstructure
market risk
marking-to-market
Markov process
master agreement
materiality clause

maximun likelihood methods

multivariate density estimation, MDE

mean

mean reversion

median

merger and acquisition
Metallgesellschaft

middle office

minimum capital requirement
mitigation strategies
mode

model risk

model risk management
model verification group
Modern Portfolio Theory, MPT
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moneyness
mortgages

mortgage rates

Mortgage Backed Securities, MBS

MSE

MSR
multicollinearity
multi-factor option
multifactor model

multilateral netting system

multiplier
mutual fund

mutual termination options

naked position
net liquid assets
Net Replacement Value, NRV

netting
New York Mercantile Exchange, NYMEX

nominal amount
nonsynchronous data
normal backwardation
normal contango
normal distribution

notice of intention to deliver

notional amounts
Notional Principal, NP
null hypothesis

o

obligation cross-default
Off-Balance-Sheet
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offset

On-Balance Sheet Netting

one-tailed test

one-touch option

operating leverage model

operational risk

option

option class

options embedded bond

option Greeks

option series

options on futures

Organisation for Economic Co-Operation
and Development, OECD

organizational structure
OTC transactions
out-of-the-money option
overnight index swap

overnight repo

package
paired comparisons test
par yield

parametric loss distribution

partition
path-dependent option
payer swaption
payoff

pecking order

pit trading

point estimate
poisson distribution
political risk
population
population parameter

portfolio insurance



portfolio simulation method

position
position limit
potential exposure

Potential Future Exposure, PFE

power of the test
pre-investing
premium
presettlement risk
price limit

price quote

prime broker

prime borrowing rates
prime lending rate
prior consent

priority creditors
probability
probability density function

Probability of Default, PD
procyclical effect
protective put

protective put option

put option

putable bond

put-call parity

Q

qualitative bottom-up approach

qualitative top-down approach

quantitative bottom-up approach

quantitative top-down approach

quartile

random variable
range

receiver swaption
recouponing
recovery rates
recovery risk
regime switching
regulatory capital
regulatory capital required
relative value
relative-value player
reorganization plan
repo rate

repudiation/moratorium /

repurchase agreement repo
reputational risk

reserves of liquid assets
residual

restructuring

retail investor

return on a risk-free investment

reverse cash and carry arbitrage

reverse engineering
revocable commitments

risk adjusted return on capital

risk neutral

risk prevention and control

risk profiling model
risk-based capital charge

risk-neutral pricing

risk weighted amounts
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sample

sample size

sample statistic

sampling

sampling error

scalper

scatter plot

scenario analysis

scenario analysis-based contingency plan-

ning

seat
secured creditors
securitization

standard error of estimate, SEE

sensitivity

serial correlation
settlement risk
settlement price

short

shout option
significance level

simple random sampling
simulation theory
skewness

slope

sovereign risk

Special Purpose Vehicle, SPV

split

spot price ( )
spread

spread option

static option replication
stock index futures

stock option
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stop-loss strategy
storage cost
straddle

straddle purchase
strangle

straps

strike price

strips

structured note

structured products
Sum of Squared Errors, SSE

Sum of Squared Regression, SSR

Sum of Square of Total, SST
standard deviation
standard error

standard normal distribution

standardized approach
stochastic risk aversion
stop-loss limit

straddles

stratified random sampling
stress test

strike price

structured credit products

subordinated term debt
Sumitomo bank
supervision
supply-and-demand dynamics
swaps

synergy

synthetic CDO CDO
systemic crisis

systematic risk

swap futures

swap spread

swaption



systematic risk

tail events

technology risk

technology transfer risk
termination rights

term repos

test statistic

the Basel T accord 1
the Basel II accord 11
the Chicago Board of Trade, CBOT

the Clearing House Interbank Payments
Systems, CHIPS

the Commodity Futures Trading Commis-
sion, CFTC

the Counterparty Risk Management Policy
Group

the external ratings-based approach

the Federal Reserve
the Internal Assessment Approach, IAA

the risk of counterparty default

the Singapore International Monetary Ex-
change, SIMEX

the standardized approach

the Union Bank of Switzerland , UBS

third party conduct
Through-the-Cycle approach
tick size

tier 1 capital

tier 2 capital

tier 3 capital

time horizon

time value

time value decay
top straddle

total return index

total rate of return swap, TROR

tracking error

trading book

trading floor

tranched basket default swap

tranches

transaction exposure
translation exposure
transition matrix
transition probabilities
treasury bonds
treasury rate

tree analysis
two-tailed test
two-way marking-to-market
type I error

type II error

unbiased estimator
underlying assets

underwriting derivatives
undisclosed reserves

\%

Value at Risk, VaR
VaR limit VaR
variance

variance-covariance matrix -

variation margin

volatility

555



vulture fund weighted mean

without recourse )
Worst Credit Exposure, WCE

warrant
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