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3%( ) 3%
(coupon 3% or more) (coupon less than 3%) 

(assumed changes in 
yield)

1  1 0.00% 1.00% 

1 3 1 3 0.20% 1.00% 10

3 6 3 6 0.40% 1.00% 

6 12 6 12 0.70% 1.00% 

1 2 1 1.9 1.25% 0.90% 

2 3 1.9 2.8 1.75% 0.80% 

3 4 2.8 3.6 2.25% 0.75% 

4 5 3.6 4.3 2.75% 0.75% 

5 7 4.3 5.7 3.25% 0.70% 

7 10 5.7 7.3 3.75% 0.65% 

10 15 7.3 9.3 4.50% 0.60% 

15 20 9.3 10.6 5.25% 0.60% 

 20 10.6 12 6.00% 0.60% 

12 20 8.00% 0.60% 

20 12.50% 0.60% 

10
1 0.20
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A

1

� A- 13,330

1 2.2%

� 75,000 4 2%

� 20

15,555 15,000 5

2.1%

� 45

18,555

� ( ) 13,000 BB- 3

2.9% ( ) 12,000 BB-

3 2.9%

� 8,000 2 2.6%

2

� AAA 3,220 3

3.5%

� A+ 2,330 6

4%

� 60,000 (Libor+1.05%)

4.2%) 9 8
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1 4.7%
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         A         
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  102  12  31

(1) (2) (3)=(1)*(2)

1. 90,000 0.00 

2.
0%

 0.00  0.00

 90,000 0.00

1.
20%-50%

0.25
1.00
1.60

2. 0.25
1.00
1.60

13,330 33.33 3. 0.25
1.00
1.60
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(1) 

(2) 
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1.

2.

3.

0.25%

1.00%

1.60%
0.25
1.00
1.60
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12,000 3,360

1. 1.60%
4.00%
8.00%
28.00%
100.00% 

1.60%
4.00%
8.00%
28.00%
100.00% 13,000 13,000 

2.

100.00% 100.00%   
 25,000 16,360
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3.20%
8.00%
18.00%
52.00%
100.00% 

3.20%
8.00%
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52.00%
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2.

100.00% 100.00%  
    0 0 

24%
32%

24%
32%
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8.00 8,000 640 
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    104,264.74 

       

46033 



( ) - 16 Duration method
1.

(modified duration) (
)

2.

3.
�

�

(
) (

) (
)

5%
�

( )

4.
�

�
� �

�
�

�
�

�

�

�

�

�

�

�
D
t
CFt t

DFt
� �tt

R
DF

�
�

1
1 R

16
duration-based equivalent measures

Convexity

       

46034 



PVt

N

�

(modified duration)

P

�
� �

�			�
�

�
�

�
�
N

t
N

N
TT R

CF
R

CF
R

CFDFCFP
1

2
21

)1()1()1(

14
3

3
2

2
1

)1()1(
3

)1(
2

)1( ��
�

�			�
�

�
�

�
�

�
�
�

� N
N

R
NCF

R
CF

R
CF

R
CF

dR
dP

�



�
�
�

�
�

�			�
�

�
��

�
� N

N

R
NCF

R
CF

R
CF

R )1()1(
2

)1()1(
1

2
21

dRPMDdP

R
dRD

P
dPD

R
dR
P

dP

DP
RdR

dP

P
R

CFN
R

CF
R

CF

D

R
CF

R
CF

R
CF

R
CF

N
R

CF
R

CF

D

N
N

N
N

N
N



���

��
�

�
��
�

�
�

�����

�

�


�
�

��

�

�			�

�

�

�



�

�
�			�

�
�

�

�

�			�

�

�

�



�

)1(
)1(

)1(
1

)1()1(
2

)1(
1

)1()1()1(

)1()1(
2

)1(
1

2
21

2
21

2
21

 MD

�
�

�

       

46035 



(t=1/2) 

 CF1 CF2 CF3-----

�



�
�
�

�
�

�			�
�

�
��

�
�

�

��
�					�

��
�

��
�

�
�

��
�

��

�

12
321

12

321

)1()1()1()
2
11(

1

)
2
11(

)1)(
2
11()1)(

2
11()1)(

2
11()

2
11(

R
CF

R
CF

R
CF

RR

CF

RR

CF

RR

CF

RR

CF

R

CFP

12
32

1 )1()1()1( ��
�

�
�			�

�
�

�
�

R
CF

R
CF

R
CFP

(coupon rate) 1P

)
2
11()

2
11(

11

R

P

R

CP
�

�
�

�

1C 1P fixed cash flow
1/2

(single-payment deep-discount bond)
D=1/2

0 1 2 3

t
CF1 CF1 CF2CF2

CF3

       

46036 



5. --

1000 8%

t
(1)

CFt

(2)
DFt

(3)
PVt

(4) (2)×(3) 
PVt × t 
(4)×(1) 

1 80 0.9259 74.07 74.07 
2 80 0.8573 68.59 137.18 
3 80 0.7938 63.51 190.53 
4 80 0.7350 58.80 235.20 
5 80 0.6806 54.45 272.25 
6 1080 0.6302 680.58 4083.48 

1000 4992.71 

�
� �

�
�

�
�

�

�

�

�

�

�

�
4.993

�
�

�

6.

1 1.00% 3.6 4.3 0.75%
1 3 1.00% 4.3 5.7 0.70%

3 6 1.00% 5.7 7.3 0.65%
6 12 1.00% 7.3 9.3 0.60%

9.3 10.6 0.60%
1 1.9 0.90% 10.6 12 0.60%
1.9 2.8 0.80% 12 20 0.60%
2.8 3.6 0.75% 20 0.60%

7 MD
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