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=
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2) REHAMKER
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Ealn =R 2 S REEH 4 e HEs S-S Rk HMAKEREZ FREIYx
AT AR QA He KEEZA, oJF Re2 vebiR thgs 2o

w0, m=r/EL 1 (2-12)
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P=gRAHMKY REEK
7t "+, =g K% ®# P

CA+7)AA8) -1+ +CA+T) A+ (1+72) -1+ +C+ Py
CETDCEE AR GE )
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P

2) William F. Sharpe, Inmvestments, 3rd, ed. (Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1985),
p. 322.
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MRS Bheh 2ol €5 WHKARS [FEISMel B2 Fo2 FIAL RAKS W
BARE FRELSRE A€ WEZ B3 9t U6, G4 FEEMKERS [TE]aEC
A BeEel o) 2b) wel vvhe 4 At MMANKAERE EREdce 3¢ MRE s
T gdvh wehd kel MMAMET MY A b LAY A 5 KAS
it HERSHE BT AT e, A—T B e [TEUESS KA
%2 FAPMKEER L ¥ (29 1-2), VA2 RkS MIBKA] e A =
o FTHE A% & WAKS WHHE ATRAE BEE AT 350, B-T #Ed 9
[F2 )00 WIIKASS 1 @5 FEEMKAFLS 20 (29 1-b). BY Kke 19
MEMcEEe] AN —ER A% & kAR HHME KTHES AL A+dE, A-T 8
Mol ool [FZ U4 WEKARS 1 6159 REMRKASS 24 24 (2 1o

289 R @-1D% R @-1044 ¢ F & wheh el FEHIEHA Sl KA
o MREES BRERtE BRSlel M- MM o WPKARH RAMMKARe 4

AR

3. FEFREMT BAFRARE FRFK

WEBRR o8 2E RSHEKS FRER

) F
P=Z xRy T xR

o4 @& 4 Q& apel el, HHY Fke D [FEIFTFE, 2) Foia Mgkaxe 27 o
DI 2] R 5 Aot F= Sgel o8 ¢ derh of A= WBEAMTER B

@4

3) o] Are] HTlAR FHYMKNARS Wik BT Talde WP G.0. Bierwag, “Immunizat-
ion, Duration and the Term Structure of Interest Rates,” Journal of Financial end Quantitative
Anclysis (December 1977), pp.727-730% #=2% 3.
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GElE « William F. Sharpe, Investments, 3rd. ed. (Englewood Cliffs, N. J. : Prentice Hall, Inc.,
1985), p.319 oA BER.
EREER 2 Réefle 5= HF5 Hikd 3¢ v3le BERZ £ F v, q714% o
23 ERE sk ¢U1 2 3
BRI BFREXRY HRA A b8 ERHL EES 99 4C—DHdA Aage
2 & Y v Fo] HEY Akl 2 HE) KBRS REFRHLR A= Aotk
& HEHEKEH EFsd RLEKS THSH s, a2 RFKRER] THR #ERRE
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[rolelol d S B 2 2 B X 8/ oXg

3 #WH7rA ) Hge) AT+
AR Aol zAlelth @ e ol3 @ AR KIS ZE 5 A& F4 BASAE 3
<l

A7 E g £E o1&t ol E HEL TAZo S 4 vynAt g (FE-DE Fo
A FERRR] A7 4%, 6%, 8%9 A$el FHEHEST 10,0000 EHE2E FFXE)Y
e T Aolr, (E—Dx (E—Ddl FIA HIREH £4& 100Mwoi& ZQE] E
AE Aol 2 FHY HEE T Aolth o] Fokx RE T FAA RHPKERY
100/ el Al& ZQlE | L&) ¢ HHEHEAKS [HAHAIBLE & 4 ded 2342 &E-D
of &A=l 3lvh

ED # % ® BOEEE 10,0009, & 2 ATXK) €D
W 53 7] & 253 =
£ 1% - 6% . 8%
TN E = A F = (¥ € @ ¥ ® | £ N ¥ =
a9F 29 | s | 6% | 8y 2% | au | 6% | 8% | 2% | au | ey | &%

|

1 19, 805. 8|10, 000. 0‘10. 194.1{10, 388. 3'9, 617. 3| 9, 808. 6{10, 000. 0{10, 191. 3;9, 434. 1' 9, 622. 7;9, 811. 3|10, 000.

5 {9, 101. 7'10 000. 010, 898. 2111, 796.5 8, 293. 9i 9, 146. 9110, 000. 010, 853. 07, 566. 7‘ 8, 377.89, 188. 9,10, 000.
10 18, 364. 8(10, 000. 011 635.1:13, 270. 27, 024. 5| 8, 512. 210, 000. 0;11, 487. 7|5, 922. 9 7, 281. 98, 640. 910, 000.
20 |7, 264. 4,10, 000. 012, 735.515,471.0 4'8, 020. 7110, 000.

'S
o

6, 025. 510. 000. 0
i
100 15, 095. 210, 000. O;

oo 15, 000. OIIO, 000. 0;15, 000, 0.20, 000. 03, 333. 3| 6, 666. 7|10, 000. 013, 333. 3|2, 500. 0‘ 5, 000. 07, 500. 0[10, 000.

13, 974. 4117, 948. 9 3, ©59. 8 6, 979. 9110, 000. 013, 020. 0:2, 825.3 5, 216. 9,

by 504

14, 904. 7119, 809. 4 3, 351. 3! 6, 675. 6!10, 000. 0,13, 324. 3.2, 502. 9

7, 608. 4{10, 000,
5, 001.97, 500. 91, 000.

|

l

| 7

,s, 377.0! 7, 688. 510, 000. 0112, 311. 4}4, 062.1| 6, 041.
0

l

|

o O O o O O o

I
J
|
|
|
|

~ % H: David M. Darst, The Handbook of the Bond and Money Markets (New York: McGraw-Hill,
Inc., 1981), pp.307~3384] 4 BERK.

<E 2 & # |/ HBEEEH 10,0009, 4 2@ FTHH &)
i # H # 2 £
bl 5% % 8%

;’{,\ FE M F ® ¥ € W ¥ = | ¥ & A ¥ __&

A 29 | 4% | 6% | 8% | 2% | 4% | 6% | 8% ) 25 | a5 | 6% | s%

! | |
1 8,710.8; 9, 903. 6{10, 096. 3!10, 289. 119, 525.0, 9, 715. 0} 9, 905. 010, 094. 9[9, 344.5; 9,531.59,719.0; 2, 906.3

S
]
/ I
\

10, 415. 87, 230. 5i 8, 021. 8‘8, 813.0; 9.504.3

5 8,687.1] 9,562.3{10, 437. 611, 312. 817’ 920.2
|
|

|

8, 752.5( 9,584.1

|
10 7, 661. 6, 446. 8 : 7,868.1| 9, 289.310, 710. 65, 447. 2 6, 748.0/8, 048. 8! 9, 349.6

| 6] 9,220.5'10,779.412, 338. 3
20 6, 234. 5! 8, 744. 811, 255. 1:13, 765.4/4, 661. 2 6,796.7] 8, 932. ”Ill, 067. 73, 559. 4! 5, 399. 6!7, 239.7] 9.079.9
40 14, 832.2] 8, 277. 411, 722.515, 167. 7|3, 312. 8 5, 987. 6| 8, 662. |11 337. 42, 452. 1} 4, 603. 6!6, 765.1} 8, 921.7
100 14, 042. 9/ 8, 014. 3111, 985. 6,15, 957. 012, 864. 4 5,718.6| 8,572.8 !11, 427.1(2, 223. 3' 4, 445. 216 667.1) 8.889.0
oo !4, 000. 0; 8, 000. 0[12, 000. 0116, 000. 0[2, 857. ll 5,714. 3 8,571. 4:11, 428. 6{2, 222. 2|! 4, 444. 4I6, 666. 7] &, 888.9
i

gﬁ;‘g: David M. Darst, op. cit.

4) G.0. Bierwag, George G. Kaufman, and Chulsoon Khang, “Duration and Bond Portfolio Analysis:
An Overview, ” Journal of Financial and Quantitative Anaclysis (November 1978), p.673.
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(K-8 AR 100/l 0lAlL Bl e | FRo| me fEFEEe] [HAez| #{t (%)

Bt &) ] B K = =
e %A 5%= 8 %A T%E Bl 8% 5% Bt
M = # ¥ = FE H T K T E R T X
O | a5 | an | e% 1 85 | 25| 4zl o5 | 8% | 25! anl 6%l sy
1 -1.00 —-1.0 —1.0; -—1.0; —1.0j —1.0 —1.0 —0.91; —0. 9 —0.9‘. —-0.9 —0.9
5 —4.6) —4.4 —4.20 —4.1 —4.51 —4.3 —4.2 —4.0; —4.4 —4.3 —41 —4.0
10 —8.4 —7.8 -~—7.4 -7.0 —8.2 —7.6/ —7.1 —6.8 —8.0] —7.3 —6.9] —6.5
i
20 —14.2] —12.6; —11.6] —11.0;—13.3|—11.6] —10.7 -—10.1&—12.4—10.6 ~9.71 —9.2
40 —19.8 —17.2] —16.1} —15.5—16.3—14.2] —13.4 —12.9l—13.2—11.7-—11.1 —10.8
100 —20.7] —19.9] —19.6] —19.4|—14.5—14.4 —14.3 —14.2i—11.2—-11.1-11.1 —11.1
L —20.0 —20.0] —20.0 —20.0—14.3—14.3 —14.3 —14. 3‘—11. 1j—11, 11—11.1 ;—11. 1

D IFZ7FEs GLER B8

(H=3A ol E B W7 iG] 1040l 1 WHIKAF] 8% #F A, Wil
Wamso] 100/¥lolA]~ T E] L & 9%2 LR wdel, o #5Y ERE [TEIRTE
o] 8%l ASel 6.5% FHstwm, [FEIFIFR] 6% A5l 6.9% T, [TEIFITFE
o] 4% Aol 7.3% THs, [TEIFTR 2% A%l 8.0% THd:e AEE T
k. 0|8t 7+ ol B EHE Folx WHIKAERY Bihd wisld EHEEK AEE #E3
B fefbo]l ZTQsletd [FEIFITER] Y&4% v AActe GRAI D& $ASA ==
2 dE Bol (E-DolA FoiA WHIKEE] 8% AAMHFA ddM= FAR WH
BEY 100MWo] AL ZAE] LR A3 o EFEBKS T#He [FEIRFEIA= ERHSH
A A 1L.1%2 Felalde AL & 5 drh A2t AAKEY A e [FEIRFRAE
ERSA Fol A WHKBERY MolAl& ZdE] #Ehel Mg HHEEKY [FAAEA ] REpo]
g4 —gstehe st ANE WA A fe

[FZJRIFRY 27171 HEEKA P2 olelgt & [FEIPR (coupon effect)zta &
o} olE & Bige] Vel Bl [FEIFTR &45 BEKAA Foidx RKEY
Q¥ 2] Stg [FEIZRAE Le = [FEITHERT BlR THEBEA o8
o Qg wy] dFelvh. A [FEIRITR £ EHFR [FEIRATFR) e §f
%ol QoA REF WHI(“true” maturity)€ Aotz & 4 ok o]lAE el #IH [FE
FFZe) Fe fHpncte [FEIMTR 2 HH Ao HEEE 289 WEe 2o
we] BHsH fAeoe Aok

o8& [FEIHRE KES WM BT REZA e ol gxe & fiizt<e] MM %

§) James C. Van Horne, Financial Market Rates and Ficws, 2nd. ed. (Englewood Cliffs, N.J.:
Prentice-Hall, Inc., 1984), pp.134~136. '

-8-



[Foleiol A 1B B ¥ 2 B 2% M/ oFE

Akl SEg A7 sted flel 48 E [Felsl ] A& L AASA HE AVE A Foich

2) FolAl WHKARS Kits KERKS BB

=Bl A ol & Tel WH7EA S HMo] 1050 n [FEIATH 854 E5pel LA W
SREES SR 100[el A2 TAE] ER Asted K5 HBS FolA WA 8
%91 Aol 6.5% THsbx, Folzl MEMAE] 6% Atol 6.8% TF&shd, Fol7 Wil
BARO) 4% A%e] 1.0% THUGE A¢ & 4+ drh o9 B AE2HH FolA
HAES MelAs TAE] ZBd AT KHEEKS [0 B85S 0 240 A-3
Tl FolAl WHIKARKS Kifel Y&43 v Adche GEH 2DF LA Aok of HAI
© ATALE BT MHESS A4 E @R

3) WA 9 B FHERS BH)

(E—DA T o] [FEZRIFHo] 8%\ 1 WAL 6% HHo) lolr] Fola
WH RRe) 100/ o] A1 = E] L&l wel o 5 Hige BHX 9 Fiie] 144
Al 55, 10402 AojA ZAfd] 0.9%4 4.0%, 6.8% T#IE A€ ¢ 5 A
olelgt T2ty FoA HHKAESY BHhel A HHEEEY N B o B 270
TR WA S He] A4S Bl AR (B 3% wAE & gl

a2t o] HAlL ERETTE % (par bonds) E& ZIE BT 4% (premium bonds)e] 7 -$ei vt A
$85 dE ol (E-DelA [FEIFITR 2%l WHIMAR) 6%l HI5IF 1T % (dis-
count bonds)ef] glei A Folz FHEIMARS kel ol § MLHEKS MW BHL HlAR o
Hige] 40F7A & ARty 1 HHE AAFEE Aot A& & F Utk o] 8k AL 4
A FFRTES Al e Folal WMEKAERY Mo~ T x] #5h) i HERE
& [HAlel#] | BEE & 2710 F4stebd #Hi7kA o #ie] A5 o = 7R = AR
Sob 2 e v FelAcie = oE ASE LA Bk

oj el Al AR W EE Efystd h&3) Rt F bR zle] FAse, FoA HERE
o] MvlelAl& ZlE ] BBl visle EERAKY [HAlelx ] #Bghe

D [FEIFTF R ¢&+F A o, KAKRY AL [FERTEAL 2/ &
A} A7 st

2) FoiAl WHIKARY Kifge] FE4E ARl

3) #EA7E ) el A4F Aok =, HBIBTES 2ol ol HHAAY HBHT
ol = AR ARG 1 7A13E Gl Al Fopxlel

24
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0. reofziojdlel &% X #X
L [Foisio|M ]l &

[F-ol el o] A J(duration) & %49 #Me] sl WxgRc}l o RBesta B REE 233
2]8] 4 Frederick R. Macaulays} 19384E¢] Aoz &AMT Lol ch.® 2 FHE7/A S HH
o] g7 RALZMHHA BT HHIS ATT T BERIR/E LA L8 [FEIQEY a2
7l R oo Rpgel R SAM HRE A9tz Jdonz HE] MMl AT RERAE R
Forstebe AL 293 gt zEsld o WS et o B BiE R
E2A g3 2 [FoldodlE At .

__ZtCP)
250l G-

D=[Fsi=jol 4]
C=[FZI%HhE ¥ TLRBE
P(ty=tffs] A7 2 149 HERE
A G=DelA B uist o] K [Felsloldle TLERE £t ohiel [FEI8EE
3t 72 ZREAA S S € RBes o] MAAERME AT hE 449 HEREY
HES MEMR st FiHT METHHECE ERdoh ok T K] Vi RERES
A Fx REZ VU B Aol E vehdch. 24 &9 [Felsladle o f#4
FHBweE 5FE Yk
ax 4 G-DeAY RAE&EY PO KK & BHY NFRE #edoezy THA
28 Macaulay= LS 285 A8 HFIR2A WHPREFRE o] &3t RERMEES K
sk #He [Felelold e WMMKAER o8 RZ|st =57 o] EHA

D

g tC, mF
B T+R TRy
D= (3-2)

g _C . F
& aFpy TaIp~

C=[FZ|ZHRE

F=T4&E8H

t=[FEZ]ZX#HB7= ¢ W

m=pi71< ¢ 20

R=wikaxR

6) Frederick R. Macaulay, Some Theoretical Problems Suggested by the Movement of Interest Rates,
Bond Yields, and Stock Prices in the United States Since 1856 (New York: National Bureau of
Economic Research, 1938), pp.44-53.

7) Roman L. Weil, “Macaulay’s Duration: An Appreciation,” Jowrnal of Business (October 1973),
p. 589.
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[Felslol AlEEel RBE % o B A M/ ARG

wted B S EF](continuous compounding and discounting)& s} el FHLe [Fol=o]
dle

% 1C, exp(—Rt)+mF exp(—Rm)
Dy=— (3-3)

,ZJ;C. exp(—Rt)+F exp(—Rm)

= HHAL.

2. [RofalolM 2] —ikey HH

A (3=2)9 [Foldol s AAdA & 4 Jd+ vt Zel, AL 1) WPKEE, 2) [+
Z1oE 2 T4 T RE3ZE, D FlAA A% T Ak F W A8 ke
e (H-HF ol &std ol R AR W4 [Frejsloldlade] FAE TAHLE AN
12 o (&E-OF £ 28 MTFE X#ske @5 [Foldeldle D Wikas, 2) [F
ZIRITFE 2 D WA e 2Rl T Aol

(ED % 208 HFE wHstE WH [Fola 014 4R
=
Witz 9 % I ?%E = & -
%(kﬁi%%ﬂl%$ T E A T X FE A T E
B ) 2u | s | 6% | su | 2% s 6% | 8% | 2% 4% 6% 8%
i 0. 995 0.990] 0. 986 0. 981} 0.995| 0. 990 0. 985 0. 981 0.995| 0.990! 0.985 0.981
5 4.770 4.581 4.423( 4.290| 4.756( 4.558 4.393| 4.254f 4.742] 5.533| 4.361] 4.218
10 9.007] 8.339] 7.859 7.497| 8.891 8.169| 7.662| 7.286) 8.762| 7.986] 7.454: 7.067
20 15.837| 13.951] 12.876] 12.181{14.981{12.980] 11.904] 11.232[14.02611.96610.922{ 10.292
50 25.379] 21.980; 20.629 19.903[19.452{17.129] 16.2731 15.829{14.832/13. 466!12. 987 12.743
100 26.416] 25.014] 24.535 24.293[17.567[17.232| 17.120, 17.064{13.097{13. 029113. 006; 12.995
0 25.500/ 25.500f 25.500] 25.500|17.167{17.167| 17.167| 17.167|13.000[13. 00(\|1 2.000; 13.000

YK : Lawrence Fisher and Roman L. Weil, “Coping with the Risk of Interest-Rate Fluctuations:
Returns to Bondholders from Naive and Optimal Strategies, ” Jowrnal of Business (QOctober
1971), p.418.
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Be 28 2ol U, KHY [Foldloldle [FEIATFH R4 AejArh
£ B (E-OIA WA 100, WEKARS 8% %] YA [TEIFTH 8%eIA
6%, 4%, 2% 2 'FolAd] wel 2 FHEHY [FoldolAdlL T7.067404 7.4544%, 7.9864,
8762622 Aol Ak A€ ¢ + Ak = Wl AAA A @ JTALY [Fo
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dlol Al [TFEZIRTFEL: EHsHA &4 +0)/rp L2 UHA FIAD 74 7
WRER M pe 15 F¢ [FEIRTFY 2=z HAEASE ol
2) FoAl WHKREERS KHEs) [Fojsleld]

e ZE ZAle] Fdsivd, AW [FeldolAdle FAA WHKARS K] FL5F
AelA ek (E-DHel A [TFEIFTR] 8%, WHll-h 104£Q EFel goiA WilikaRe 8%
A 6%E a2la 4% 2 FotRe] wel o K459 [Folslol ]S 7.0674604 7.2864E202 2
B3 7497402 AR tE AL & £ gt

3) WiHi7t= 4 HMsk [Felslol Al

A G224 Aoz ¢ F Y uhet Fo] £FLAARS [Feleoldlle 4 1 &
%9 Wt B—steh 2elv [FE2IESY [Folsloldle 34 2 K #Wfiech

e [Felslo] A s WlI7= 9 #M=te e &4 4% [FEIATFER ¥ B2
R4 FAfRelA ¥ 23A 2R = g

AL AL =2 FRBTHRED Q14 [Foldol Al WA Mol Aeoizlel =et
skt vldl ste] BinskAl g3 ARER FUR ol E B (F-OAA WHKER] 8%,
[FEIRTH 8%9 FEBRTES JAA [Folslold|L vy AR o o] Aeizle] =
2 AZTR SAAEE A F gk a2 HEIBETEE ®E oA [Feisleldle B
Fi7t=1 2] HiRe] Aol el wEh 4R A ol WHEAR MM WHAdE AzER Fotst
b 2 717 delAl BhA] gtagteh dE Fol (FE-OdA WEIKAE) 8%, [TEINTF
Hol 4% HIBITE B JAA [Feislol A )& HWili71< o) Hife] 50&EAR & A7AE2 A
ofActrk 2 717 delAd Bl ekl A¢ & 4 Atk

ol 4-& BE#shd o3 2k ohE RE 20| T4, EHFY [Fol=lolAdle

D [FEZIRFR] F&F+5 Aojalst &, AAKEY [Folaoldle [FEIRFRAE &
BistAl &4 4A e

2) FolAl WHIKRES Kio] FEFF Aolaldl.

3) W= iG] A4E HERTHES =& JEBTHESY [FosoAle AxE=
AolAt. w, HBIRTESS [Folsloldle o W7 MlEtels MNZEE A
A eprb 2 #gS del A a] geobAl

N. [mojalold1nt AR 28

Lawrence Fisher ¥ Michael H. Hopewells} George G.Kaufman 5-& 542} [Folzlel A =},

8) Lawrence Fisher and Roman L. Weil, “Coping with the Risk of Interest-Rate Fluctuations:
Returns to Bondholders from Naive and Optimal Strategies, ” Jexrnal of Eusiness (October 1971),
p. 418. )
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[Foldlol A G BR ¥ 2 EAA LT A5/ &¥F

BEBEE BHel G2 HEEED BHME o HWARKT Jde HRE BRI
oY RBRERY BEe 28 #EAKY BRI WY Jede BTl o
A Bifke 7 EES BHPRAEFTA A8 fHogo2d M0

BABTS A% MR WEKARS FAse BHT K5 HES

- Ce F -
P=Z o tarne -4

2 FiA A9 4 C-0DF HEKRAR R st e

- " tC mF
=% crry o) R

—_—— 5 th mF dR _
=—(z, §ES yun et sunl Brounys “D
b Eeh A U-DE QA @-D A Yira
» G mF
apP ?=J1 (1+R) +(1+R)"' dR 19
L e | T 2

, (TF Ry H IRy

t

7F Ak 99 A @—209 (g9 He 4 G- Fx [Foldleld] Dy} Rom=z 4
Ag
P dR
T=—D1(ITR—) 4-3)
7t RAeb. aeln MEHE Fe Kite) HEIKAR FoA grid, A -3 g
dTP:—-DIdR (4-0)
7k "=

Rt EEHEELS BEd S #Hee) Bk
P= g“l C: exp(—Rt)+F exp(—Rm) (4-5)
2 Foze. vtqAAA R 4] (A—-5)F WHKAE R stod Hosid

d}>=—['2_,“"'1 tC, exp(—Rt)+mF exp(—Rm)] aRr (4-6)

9) Lawrence Fisher, “An Algorithm for Finding Exact Rates of Return, » Journal of Business (January
1968), pp-111-118 and Michael H. Hopewell and George G. Kaufman, “Bond Price Volatility
and Term to Maturity: A Generalized Respecification,” American Economic Review (September
1973), pp. 749-753.

10) Michael, H. Hopewell and George G. Kaufman. op.cit., p.751.
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(’};’: tC, exp(—Rt) +mF exp(—Rm)
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Z ; exp(—Rt) +Fexp(—Rm)

of Wk A9 A U-Del AN [ IS HE A G-DoE gk [Feldold] Dist 2,
Fehd 4 (=N
dP

o] X},
Bl 4 U—D3 4 (-8 #LXR= FKsld o)
‘;’,’ ~—Dy4R (4-9)
4P o
A ~—DuR (4-10)
7+ 2 Aol

o]A{ 4 (4—4) (—8) Ex (4—9) (U~10)L FoA WHKREERS Mol AL FlE]
Bl A3 EEAES (A8 Bghe]l = e [Folseldld wdgdetes AL 24
st A Felal WHIKARS Mol Tole] WEhd 43 HEEMKS [Hde=] B
B o &5 [Felsle|dle] AFF o AAd: AL ¢ F 3+

olA o]y HEL ol &3, dA [EFHEAE HERERSY MEINA FAT BEEKE
Bihel A7 AR~ BAE EE AANL FRE S e & e zEE E
#¥d = sl

CEHE) Folal BHPREERY [Holls 2o=] #gh AT EEEAKS [SA=HA] #BEHe

a2 #H [Feldol A3} whlste =3 o EH [Frejsleldle] A4F e} AAlH.

olelq wHE/t B [FEMEFD Ao Histelel EAL & e FRL A [HERE

3} FEHERBRE RRINA AET WA [Fodeds —& BEIAA AT HEE A

2 heigshd BEstAl =g aev @0k F5Ee & AL 4 -S4 U—-109 G

HERA A & + & vkt Zo] 49 wHE F43 WAKERY B} ofF T A9
A ERESHA Rzttt Al

SV

V. ['Fofalojdiat rolwLtolx o4

1. HFHEE
KECHFHR BAEstA] & #Wik(unexpected change) 2 dwjctol RE {FHe HEHY K&

1) A A (—)3E2E REEAMS BEKERE REFASE $AUte A& vdebd=h
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[Frolslo] A & BB R 2 HAC 2¢ M/ oXE

(realized returns) -1 59 HARH HIFST KB (expected returns) S 258 ojetd 4
Sleh 12 o) el 3} TWRRHES FIFEf&i(interest rate risk) = HEAR &K (basis risk)olzla
Lo

[FEIESFA AdA FIFREES T/ 98 5 BRakk(price risk)9 [FE]JF&RER
¥ (coupon reinvestment risk) e 2 FTA R}t HARKEHRS REFATFRY BEsA Lo #Ejo s
sl o fBHel BMET HEksl o8 HEKoR HE" TS Uik, [FEIBHRERKRS
B [FEI&EE BARY BEANTES: o flTRz FREsA 2 Tieks 23

HHE KR gt ol=aid ke o F2 RIFEY B ¥ REFALS AL
& Rk REATHC H5 HAR BEYG fIFRad LA, REHMK gl 2
4] REEGHES BEE#ART THSA v o gHse 2R [FEIET FHETge
24 QA HE KBEKES: BET AR #Smshd Foh G2 KK BEATR #pd
BAR BEG ATFREc THs, KREFEERD o 1 ®5 REAKS BEEAKED
ERFA S o @EEE RS [FEI&ES BEETo2Y oA 5+ ABKES BEY
REe BAsHA A,

24 AR BEHBEEHE o e BEE ATREROEYY EBEFMEE Fest
71 A ol qt HEAERS [FTIFHRERBES A2 MBRAAG & Aol

2. To|fuioldiol o] B U FE

dutd o2 [o] Futel Al o] A J(immunization)-& A8 2 HEFFBMMS el 249 M K
& X (expected rate of return)z} F—g ERE Y FHE(realized rate of return)E g A
=2 Z&Ah ol F 2u watd, [olfvelAleld]e AsA RAEMUMR H4d K459 H
ARgel 713 RBERS F9T% HRY MEKES 9+ AoE EH9Y + Y-k '

E7ol WHLIAT HEAAU =& [FEI&80) E% BEAK HHT K% Sd¢
Bake BRESA dedhdd, o #5Y BHE KE8Ke BAR B3 kB8R e 2
2 o Aok w@ebA [elivelAlol A Je] ZAHS A E AEd FAFHREERY FAx ER
7F A2 A ok & Zol

Lawrence Fisher$} Roman L.Weils] &&= 2§ [o]FuolAel d L A&z SAEHM
LA [FeldloldlE 2 HH(ELE BETETL)E Adgsd 244 4 gz 3
9519 g Ae RETBIT ek, MERELKR 2 Re 5o v 2%

[ol FrutolAlol ] FHE TAHLE 49 By =2 g
ol REFHKIL 1=0 ReEIA BF —2 [FEI&ET XHstr Bl HEES KR

o

12) REFFIFH ol BAER B HEFARS KEKY HMAHKE A2go g, 386 HER
BERE HFHS KA old T JE§E v gA .
13) Lawrence Fisher and Roman L. Weil, op.cit., pp.408-431.
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BRI whe} ol Kk HMMBMKER (rod HA¥HoeER THAE /W (0,1 +L9
REPEKREE 2O, D} st HEEHFS Brestd, (=0 RE BFEES

P=C§1 exp(—h(0, )]+ Fexp(—h(0,m)m) G-

P=f%e B
C=[TE|&H
F=#E&%
m=7t=| & SRR
2 fEdch. aEla o] 4 MR WHNERE

P=C?=:1exp[—RtJ +Fexp(—Rm] (5-2)

§ $%A191: #51X RsL "o
A o BEEL EHEE AT HR RAHEBKERY MG o4 S 2 T
W] fmkl£= ](additive shock)7} RERZ Rd:ste] 2 KBRS HEHET

R*(0,)=h(0, )+
Syt shah 9 o] Afed] o REEE f=s BE A RFET HETLZ RE2 QA He
g TOO

[}

TOD =C;:;+'lexp[—h(s, £)(F—8)—A(—5))

+Fexp[—h(s, m)(m—s)—M(m—s)] (5-3)
o] At} 2z 2 BEE/ REMMITE RN [FEIHE BERTLEH I=s REl
A REE oA s KE Q0

QUI=CE, explh(t, )(s—H+A(s—1) G-4)

o] Heh. wehA t=s Bl oA 1 HEEF QA HE BHY MEABL A G- 4
G-09 & &

TOV+QN)
NES

g o BEEC K HARY BET AAMMKEES B 03 B(EE w4
A gertd, f=s BEA 27t HES HEde=H dA He KR T

T(0)=C3_ expl—h(s, DU—5)]+Fexp(—h(s, m) (m—5)]) -5

7t S, RRG [FEI&ESE BRETo2A A He KE Q2

14) ERBEIL AR AL, B2 KK HENKRR] atE Bkl RESHKEER =3
Ak $(ERch. o] Ad RAMAE G.O.Bierwag, op. cit., pp. 727~731& F=¥ 3
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st GTO) = RE Ml AE 025 2re AL &7 v 222 GO)E M st
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o] Hrh A2e] vien, weld] LT [o] FvolAleldle]l HHEE ol =h. 1)
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QO)=CE, exp[—h(s, ) (t—5)—M(t—)]
s 2o 294
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2 ksl KBRS oA GFOVE T

cé(s_oexpt—h(s, D (E—8) =Mt —$))+F(s—mdexp(—h(s, m) (m—s) —M(m—5))
G)= Pexp(h(0, 5)s]

5-8)
7 Ak A -8l =02 Fd

15) o] A} g A F$9-2 G. 0. Bierwag, “Measures of Duration, ” Econcinic Inguiry (October
1978), pp.497-507% A=ZF A.
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olcl., ] BHERABT A
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7 Aok 283z 4] (=1 93
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s=£:1 tw(t) +mw(m)

2 FolAck 99 A G-1DdA $He AT [Foleeldlez 25 4 3ivh 22l=ng

o] [Feldlol & Dsetx 3,

16) G.O. Bierwag, “Immunization, Duration, and the Term Structure of Interest Rates,” op. cit.,

p. 727.
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[fFelaleldlE ZE AdS Agsles Ao AaA AHHMH A sle WHE Ze KFS
e st BB KD KBRA 717+e A KBES 7o Foba e 23da &
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17) G.0. Bierwag and George G. Kaufman, “Coping with the Risk of Interest-Rate Fluctuations: A
Note, * Journal of Business (July 1977), p. 370.

18) Lawrence Fisher and Roman L. Weil, op.cit., p.430.

19) Lawrence. Fisher and Roman L.. Weil, op. cit., pp.408-431, and G.Q. Bierwag, G.G. Kauf-
man, R. Schweitzer and A. Toevs, “The Art of Risk Management in Bond Portfolios,” Journal
of Portfolio Management (Spring 1981) pp. 27~36.

20) G.0. Bierwag, G.G. Kaufman and A. Toevs, “Bond Portfolio Immunization and Stochastic Pro-
cess Risk,” Journal of Bank Research (Winter 1983), p.286.
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