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Financial Institutions Management 
Lecture 2: The Duration Model 

 
— !"#$%&'()*+,-./ (data source: 0123456789:;) 

<= Duration>?@ABCDE 

1. Fzero-coupon bondGHIJ#$K%<LMN+OPQ%&ARSTUVW
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2. 'XYZzero-coupon bond>+ON[?@<\]^4_`^Qabcd-c

dRSTNefduration 
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(ghPVt / P>ijb1) 

3. Fklmnduration>DE 
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4. op+O>duration   

(i) Zero-coupon bond: D = N. 

(ii) Consol bond: D = (1 + R)/R.   
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(iii) Floating-rate Loans (pp. 177-178) 

 

Pay     C1 C2  C3   C4      

Set   C1   C2 C3  C4   C5  

|----x---|-------|--------|-------|-------|--- … 

0     1    2    3  4   5  

.
)5.01(

....
)1()1()5.01(

1

)5.01(

...
)1)(5.01()1)(5.01()5.01(

11

2

321

2

321

R

PC
P

R

C

R

C

RR

C
P

RR

C

RR

C

R

C
P

+

+
=

!
"

#
$
%

&
+

+
+

++
+

+
=

+
++

+
++

+
+

=

 

qrstu>CivwxRARyz{ 

5. Duration ><|}~q�duration�U��{ 

(i) M (maturity)� � D� 

(ii) C (coupon rate)� � D� 

(iii) R (yield)� � D� 
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�=#�duration���p*+#$�� 

��=�������h1,000�^4N������ 1,000*(1+0.08)5 =1,469

�IR=8%I����R]�+ONZ�[�e+O ¡tu�¢��£  

- +O}~¤face value = 1,000�N¥��RSNcoupon rate=8%q<��<¦{

! P = 1,000�ND = 4.99 

- §¨¤]^4©ª�+ON����«�+ON¬h+O#­®¯°±(²S

()q1�RSN8%{ 

- ³´µ¶�N5����>[�^4  

(i) R = 8% 

 ·+Og¸¤1,080/(1.08) =1,000 

 +O#­g¸¤80*(1.08)4 + …+ 80 = 469 

(ii) R = 7% (ªO�gh#­¹º»¼1%) 

·+Og¸¤1,080/(1.07) =1,009 

 +O#­g¸¤80*(1.07)4 + …+ 80 = 460 

(iii) R = 9% (ªO�gh#­¹º½¾1%) 

·+Og¸¤1,080/(1.09) = 991 

 +O#­g¸¤80*(1.09)4 + …+ 80 = 478 

! ¿ÀÁ[ÂÃ*+1,469�Nbut why? 

 

BCÄÅ¤ ÆP/P = - ÆR*D/(1+R).  
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ª+O�NPA = PLNDA = DLNÇgh#$¿b8%N()A*+>^Q%&y

ÈNÉ���PQÊyÈ 

³=#�duration��45ËÌxÍ#$�� 

1. Duration gap (XiA>ijb1NXjL>ijb1) 

DA = X1A D1
A + X2A D2

A + … + XnA Dn
A. 

DL = X1L D1
L + X2L D2

L + … + XmL Dm
L. 

(i) Î�ÏbÐÑ ¡Òh(Ó-#$��N°ÔwxÕ duration gap = DA – 

k*DL = 0N where k = L/A  

E = A – L  !  ÆE =ÆA –ÆL 

ÆA =  - ÆR/(1+R) * DA * A 

ÆL =  - ÆR/(1+R) * DL * L 

ÆE =  - ÆR/(1+R) * A * (DA – k*DL) 

 * Duration gapA#$%&-Ö× 

 DG > 0 DG < 0 

ÆR > 0 ÆE < 0 ÆE > 0 

ÆR < 0 ÆE > 0 ÆE < 0 

 

(ii) Î�ÏbØÙÚ?Òh(ÓW$N°DA = DL 
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!  ÆL / ÆA = L / A   !  DA = DL 
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2. Ô�SÛ��45ËÌ#$�� (pp. 692-702) 

ÆE =  - ÆR/(1+R) * A * (DA – k*DL) 

ÆF =  - ÆR/(1+R) * F * DF,  where F=NF*PF  

- ¬Ü ¡gh#$��N°ÆE + ÆF = 0 
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��=DA = 5 yrs, DL = 3 yrs, k = 0.9, A = 100 mil. 

  PF = 97,000, DF = 9.5 yrs (20-yr, C = 8%)  

! N = -249.59.   

Ý=#�duration��MÔÞE-ßà (App. 9A) 

1. #�duration��Z<áâãä 

��=�å���p*+#$��-�� 

s4��æçÐJ�#­®¯�N�����¤ 

()¤^4360.5�(D=0)N+O1,000�qD=1.93{ 

*+¤^Q1,360.5 (1,000*(1+0.08)5/(1+0.08))� (D=1) 

! ()A*+-durationYyÈ (1.42 > 1) 

(ÎeM#$èéÕ9%N°����hêë) 

 1 2 3 4 5 

DA 3.99 3.07 2.21 1.42 0.68 

DL 4 3 2 1 0 

 

2. Convexity¤�ìíî 

* ï�MË¤JÆRYZðñM 

* d2P/dR2 > 0 

*FòóôGõ 
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* 'öP249>��Næ÷øCXMNùÓúû ÆR=0.01%  

qScaling factor = 108 = 1/(ÆR)2{ 

 

3. Vü$> yield curve 

æý¬�rsM-wxþ¨ (pp. 252-254) 

...
111

3

3

2

2

1

1 =
+

!
=

+

!
=

+

!

R

R

R

R

R

R

 


