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3 Zell Falo]l A (duration) Vo]l Mol AAMY, AFel, vFE T4 AT
AHEE vk B3] APEHI Fastd Ralold-e HMRE=2A FE(maturity) s
9% A& Adols (KEMBE(bond price)st KFkAEZ (bond yield) & EHE =~ 4
el FAHEE o8 Fe Aoz &8d doh. Falolde = ST E/ZHA(interest
rate risk)< 2 %5 o]l FUAlo] 4 (immunization)®q 4 gl HHT =28 < ¥k (bond
portfolio strategy) & 4 ¥¢ A5 #4¢ 2AETE 448 4 ¢t

Falo] 4 & Macaulay(27)¢} Hicks(203«! #&) A &o2 AH&=Holet. 234 Maca-
ulay o} Hicks & 77 ot 44 ot & wye g Fulo]d & =d&sich ol fd o
TAEE A2 =& Yoz Raol g T&stgion ol YAy sbel &
Moz g€ oo £ £l dodrE fta R AEEHIE FHelnr. 7o
A RiFoz e #HFTEZo] wdele MEF.LHEM (weighted average of the time
periods)e 2 Hoglcl, HFIEo] w4t HME ¢l Stz MEMEE w e- &
dlo] A& E.'lu':-ti Eyde. A Adg 2r1E Felolde] 445 FBYe =
gt gelxlAl =

of oA thekdbdl YA dE FHINAREE Edwe ¥l vy, §¢
Faleldel FITFHRERI odd A7 dodd FTHEAERLZFH JFUAg LY =

* BrdbMeE EAM RASN WM

w du:;tion'ﬂ: THRENMLE ded i 9aE dod dr4E R R Folel dejet ¥27

(2) immunization o} Yl gol2 WAdA ¢x glose o FodE LEHE | Fu
Aol dojete ¥272 e},




Nt AYEEF MBS AUY 4 4vhd F4U LHEFE 44W 4+ 9EAE
45l wms g

I. saiolar MKl

Macaulay & 1938\i¢l ¢ 28 FITHRS KRN R 71 dulAQ o Fal A, “gbro]=}
3 Frlel A2 Al E AT Al A, qA Y Qo) (longness) R 7+ 3 4 8o}
A REGE LA BHERE JebiS] 994 Faoldolel: 0§ gz 9
= #igi7tx 8] 4 (number of years to maturity)® HAY FellARED A 2R
#5727, p. 74k AEE WA HolAdg Aoy $18A, Macaulay & “1%|
o] 4 vl =] F(future payment)o] LA 3tE il RS Felol AL 2 nlexF3t o)
i MY RG] METSMY (weighted average of the maturties)] —f&o] = ¢
°F ¥vtn s ste AL AFs] Fdeh. mEMEEE Ado i B (present
value) s} MK (future value), F74x§ AP 4 95”27, p.46)zkz Fg4is).
R A AQ A ARAE TAR dd, 2 “RERMAME mESHE AL 4w
3 A RERER mESE Hel o AAY A P27, piNdn AES W
At =% Macaulay € A 449 N § A8, AEr]) 2 KRR |H(real rate of
discount) & A 4she A WHKAS (vield to maturity) & sl <ol ¥ 23|
e A4, el Macaulay 8] Falol A& vHe3) Fo] YR

& Ceot An
(la) D= “?““&‘—’)'%‘T'_
Ewenr T
%, D, : Macaulay 8] Faij¢) 4
C:: 78] FEAFY
A o] AT
rivl Y ¢
n: vl

oA 8 WBZH(FE L 43)€ (N2 By,

(1b) D=3
:éx:(t) (l+r)¢

l.r(‘t) ote(l+r)-t

7t A5 /e r & s(e)dl W3 wsav e WFIH M (continuously compounding)-&
¥eid,
«36-



gl : Folol A MBE=Fe o o] FuAlolA

é s(t)steere
(lc}) Dy=22b —

§1S(t) wenre
7+ R4(22, p.627).

()de2 B4 g Macaulay 8] Fale]d-& finct ANAY sRMEA o8 o <
AE HRE AT 20 W A3 BERET 2T Fudd AT B,
2 olHel Wt FEAFUA A Fue s AFHA gk oldl Az
Folol & Aol WA te B HFIEY A7 % 2o ¥uk. sleld Falol 4L qbsl
A ek w4 dhe Al 2FE M5 (zero coupon bond) & EE, WA FF FEAFo] F4l
of 4 3te AEHe =—a 2 FE{H5(non-zero coupon band)e] WA E H LR

AEFEMEY AFde AFAL A FAdRE A3 E0] w4 dtr] = o] Fal
o] Aol ukrist dA kAl Rt el mbrleldd] FEX Tl wH e FEHRSFY A
$-ol& Falel do] Hk=4] wbrl ek Al Jebde}.

28y Falol Az g9 A€ (M DollA By whel o] nha-3 RBAYQ FAEAH
oz}t 4t7tsl ¥atdtel. HEM (par value) =+ FiMff(at a premium) 2 Foi s £ 2
Y Falold L ulo| 7t Al Aol w2l szl u] §(at a decresing rate) 2 FrH
5. oldl e wir) g AAH T QA APHes Aol sz Malkiel 9 A 3] B

(E 1> MAe| 2712 Fa0[Me] M

&, n:wks) a
D : Macaulay ¢ f-alel 4

: £4¢9l 4 H (pure discount bond) & n--D 3A]
—e—s—: ¥ A (discount bond) 9 n—D A
e : ¢34 ¥ (premium priced bond)$] n—D A
————: of 78 H (perpetual bond)$] Fale]d ¢

* 2t24 : Jack Clark Francis(17], op. cit., p.205.

(3) Burton G. Malkiel¢ A A7tA sl ko4 &9 FAlol A 5HY Lpe] 4 Z@un.

2% AM3olBL, “AU7AS %HEL wolst FelA4R Alste £2 FAUR"E GAo
t. ¥} =4 ¢ o) §-& Burton G. Malkiel[28]¢ 4=z uigt.

-37-




(B D Al3sfio] 623 deel ML X e}t sieb. #1538 (discount

mefold eoee bond)8] Aol Falo]As WY

271 (4) TR e A A #3 A% gAML
22 4% 8% 8% syade woleland 9AARHAE
st ims dam  go WP AR B2 ARAL Mgz

10 8.891 8.169 7.662 - 7.286 Zrbsiebsl 2 olXel: hA PB4 F

20 14.981 12.980 11.904 11.232 ; .
t}, 23] 2 $48< 3 ¥ (pure discount
50 19.452 17.129 16.273 15.829 A 1AL

100 17.567 17.232 17.120 17.054 bond) & AY¢ =& AH A%,
o0 17.167 17.167 17.167 17.167 51510} Eajo] A8 £RE w77 Rel

* FEIHE 6N FEARY. . DA B
» 2.4 : L.Fisher and R.L. Weil(14], op. A4E Adte AL @ DA &
cit., p.418. & 4 st

=% Fisher st Weil(14, p. 418} st2, r ¢ s/l ¢ &lzta stz N¥ FMATF
e CER R NEEER SR LAt IR R EELER LA L
A5 LEIARY A= o) RAMA T aMAH Aol JdEbd FA%, 2
A4 Al FAl A AdAnct 42 zhel Uoh. HBKAS (market yield) s}
FEogo] Fold Aol %rlsh Flel4Y RAEL Fisher s} Weilol 8l s
(F DAA BT 4 At 2R FololAL TEeIFES PuldPes WFvue
A% B,

I. REMiliet FITFE

Macaulay 2.t} 113 o], Hicks & FjFa&e B8] REN A vlAe 9¥%& A=
37 A, FTFE g £5389 KEARES BMHk(elasticity of the capital
valu2) & =25t3= o] BH%e BUXTE 7Ixlz 9lenz Hicks & “average
period®(20, p.185)z}=z #3vt. & Hicks®] 23 & Macaulay & Fale]dst A
3| 543 ak, Hicks & Macaulay 7} 39% H 2§ ¢10] A&8cte 444 A =
23 99t Hicks & =83 o2 average period ¥ M) 2B (volatility measure)
2 A&y

Samuelson(30)-& o]z} &4 Fo] THr1Re] MEMES HHM(present value of net
worth)o] o] A& 438 A& ANA, FHRTFE A% HAS Kl 13 By
BE AL dezd AF (D44 2295 Macaulay v Hicks 8] o T A4+
A8 223, Samuelson & 29 ¥ = § “average time period”ztx ¥= =, °lA&
A5 A SREFSBW] KREE LH37] A8 o] Ad& &g 28, “F
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B Folol 4z MBETEFeloy o] FuAleA

Fase] IR W FHEEMANC] FHIHMMETH 1 FFEAARAA o Fo] Frtn
AE& Hech

cg S& 3% 3e]4} Redington 29;-¢ Samuelson &] =%¢ A3 Rz3, $I¢ 4

£ A&t ()44 283t e, 29 HI ¥ “mean term”“elelm ¥yt o

£, SEFEY BERES 13E¢47 LEAKRSY REREY 142855 24 4=

clz24] WEol 7144 oA dgE v AA gk A€ ¢Ad4H. 5 Redin-

gton &, =<9 “mean term”e] 2] “mean term”3} Z& A slo] & oA EFHF o

F5 olFuAl A g e A% o2 i

Hicks, Samuelson, Redington & 7 ol ¥ 7% FHlo]4d€ 425589 $94x
2 37 ggrh H497], 5k Macaulay 7F o]l 4€ H4 ¢ @ APHoz H
EREA A RREEE dgdvizid, ol&]l =& JE&L Macaulay 9 F3jo]
A{ 28 ZelldAE REH.

Hopewell 5} Kaufman?21;& Hicks 9] <4 F& ZdAA, oA 4§ 44449
T & Macaulay &) F@e] 43l v]dll e A4E (DAY Falol ‘Wii—‘i‘-ﬁ-l =%
ek & lRgo] 2FRUNZ AEE A+ AVAAN 482 )e @45t
7ol Fujel Add] ulslftr}. Hopewell 3+ Kaufman -2, JE#I3(&5F (non d:scount bond).

@) <2 = -p-dr'>
%, p:AWsAA

D : duration

rioztg BE Poledd
o] Aol AQrAE o] xpgul 7t E (interest rate sensitivity)sh rlz]Ake]e]l IE(+)
2 @A 4 al, gAARL] A oA FAS &L 4Rt Aol ozt
E AL A9 #3 (2)4% At AQY ARH A solddd Faleld

(4) Redingion-& “mean term”& X% ul o}ujzl, 3] “immunization”¢lelt o] F H Lo 2 4}
#etgdsbe Ao FEc
5) 4 ()8 =&AL cbg3t Rrt.
Bl FERQS 71A (@) ri¥3 Aol PRl
v C: , A
P—El a+r)  (d+r*
& ro W clREd,
(& =Ciet —A-n e Ciet A ), __dr
dp—{gz-x (l-ﬂ:)"’1 + (1+r)=! } .dr__{,z-l (1-;-r)' + (1+r)'} (1+r)
of Rk #9 F KE FEE (a) 4 ﬂl%ﬁl‘ & Yelsid,

_2_—_ Ldr ;
1+r
o] 5“”—1- A4S ASlE ro] 06 sAHEE,
_L: Dedr )
b4
o R%.
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4+ AHgd olelgt e e ¢ledA. F d=ivt 2y F4E Rl e FEARY
A%, wololdst ol AEHY & Wolsh Aol Pl e} st /400, gAFES
A (discount coupon bond)8] Aol Falo] A3 olxgHde] uirist Aol wat
A-ER Frhseist PR ol Fell & B4 FLYH. ‘

ER (D43 (2)4€ A48 AQ7H A AN A g2 448z 9+ 37HA EflE
iz $¢AA + Aok ol ® WAL, FITFACl YHE ol 42 Fel = (basis point)®
2 AFE A%, (@) FEIAE] HEFE, (b) A B4 &(market yield)e] F&+
%, 282 (c) W7t A4F, REEES A 5L S7HE0E A€ THH
230 (DYezde], FE)AE & AFsdEe] 45 28z a7} A4E,
AQY Folold & Aol e AL ¢ + A B 2)4o2dy FEAS] &
£+ AP FalelAdel oAzl Aol o]x-glFo] o ML & AQnr
HAete A€ ¢ ¢ 4o BE MUY A e AAEY Ad A wEike] 4
Fabzl ol ol A A ezt A F A7 #HE YA () FHHAAk T

Falelde]l AMAY oAU REH2A 4FH o2 4453, Hopewell 51 Kauf-
man & 4], “aglrluetE Falo]ldd dHA WPBBREMM(vield curve) & =23 A
o] o §2¢AE REY"(21, p. 75238} Al kEkgl e}, » Carr, Halpern 3 McCallum
(1% £2-& 424 %7 e wios Fysgrh. 22 Livingston 3 Caks(26)
t FYEFAE Feleldqty 42 Jelds] HRAE EEFTE(forward rate
of interest)§ AYE 4 glelok ¢r+x s3ivh. Haugen 3+ Wichern(19)€& 434
g FITHEE D 2 2ot o] 9kl o Fol 4 Hopewell 3 Kaufman 9] o774
st§ %A e AYdd (D44 =2

-p._T
(3) (=1)+el=D Tr

el AR ol AERA4Y

& AYAAY ol AErtF 4 & Falolddl wHH, Faleldel A4F olALHF
ol A% AWAAY dF4L AAE Aolwt. vl 7] Boquist, Racette, ¥ Schlarb-
aum(9)& FaloldAd & A3 49 BRAEMR (systematic risk) M3l 477
27 gtqc. ‘

adel Q4% A4 4 TNk ¥ AL, Faleld 2 Jalst £KRIEM(Index of
risk)zbz e A& Md4es gRolzte Holvh AUl FRREE S48 BA
6) A4 ¢ & A% olzlg, Ad¢YE, 44512 59 A 54 3337 A4 =5 4

$3ch. A el HU4d €Y AR YNAR 1%5189] 4 Fo] 4R 100 basis point ¥ F

sigcta Uk AR g0l 12%el4 12.25% 8 §%cld 25 basis point B Hojcl,

(7) olal ¢ Mt o]l w] Macaulaye] 2814 A7 g el % #c}. F.R. Macaulay[27], op. cit.,
pp. 44, 50~51, 51~62.
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g : Frelol4d s MBEEFe] 8 ol Aoy

M (utility function)® 7} 2a 97 & Felek. o 7], FH—5HMiE(mean-va-
riance framework)WolAE, o]Algw Fo] ZE Aol HANA $Ushx FET Fal
AL AYA4s W 4 gk FYdoz Faloldd AP E B AP o8k,

AFHY fimmiE- 524 (flage]lx 2& o] xgHFe] FUH 2712 WFdha G+
& Folelde AWAAYFE AP UHE Yulst glvbn S Fels(1l). o]
A ERE, Tl FAH FEALY AfdE FY &Y ARTFRA vad
ol g Wge] MFsA slAE Jr ghAHE Yol TAE F2 dod, =T
(D22 Fia Tl AREE o249y 712727 Hadfoln mEHe HFTY
delgl AY =& REZEFL 0§ ol FUAMNHAA Eoha s 4o 2AF T2
At el olaldt A HEZ (2)4L Yol F A geos], AP o FuAl
-o] 4 #E#(conditions for immunization)e] s]4 of g8 w2 gk, )49y Fa
ol 4 & ol fuAl¢l 4 #i%k (immunization procedure) 2¥& £28 3ol ¢fict. o F
Uale]lde] 2H4HE I E FaloldL EA3HA A

V. fiF¥EAsRy mezeizieo o/FUAM

Fele]ldL FITHRAEBo 2V o FUAAHE KF == MFTEZe| 2§ 44
g o g Foled s1Ees A48t o FUAlo] 4 (immunization)s] B F2}1e]
AN (investor’s planning period) 53 K33 IkAR% (realized yield)s] 4% &
R Wk £EF (promised yield to maturity)s Fddl A& A€ ool go. =4
elfAlold e ERRES o4 A7t Fdol BLY KEF] w5l KR
RiEcs APAA 4 dH

akef ol FREA AAE FYE Foll o]3Eo] HFHd o3 2L FrAY
ksl figel AR "Heh F, (1) FLAEY NGRS HE AR AA$
gefstAl E ted oty A0l @AEER (price risk)3, (2) TUARAAY HA
9 Byl 3 o0 MTER FE4 FESe 4 47 = FEFLERKR(coupon
reinvestment risk)e] F4lo] @) Al svk ol xkgo] A45Ed WY FHHAREL 7
&5k FEY FHEGEL Fosict Az oj2bgo] shatebad AW A4 E
7 Aolzm FEY AFAe L Fag Aolvh Held ojAguFo e HA&
Ol Al A 417l 7] AMAE FIEEMHS TEFLRERS A2 HEAAT . 2
Aol Fel28 AL Faoldo] vle A9 =& APreEe o sAHYY FENF
A4 B 4HAA FE G Aehe Aol Tekard Bt AYshe
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A2 8712 AL 2t AYZ2 g Fololas FUA S FAde olAg
Y4 48] 4¢ 4 A+ Aolsh

FEAAS AP BA25N RAD kEF] AYFYAR S Wk AEs oo
Al vebgtebd, el wby] elxd fAs gAY, FE] AATFYA el 4y 49
=34 FLY FUEE WATA F3E AFRS A @skr] Aot Y F4x 49
+¢] 44=A o Wiy #2{& (promised terminal value)z % A¥EHA gevh..
TEALE AFo] Falol & F4 Mgt goh. A Fol o] A Rag- wbv) ol Al
AAE AAPetE Sojg HEstz Q& RAolw4, p. 365

4oz v Samuelson(30), Redingtoni29>, Grove 18352, {o#kel R&EY m.
Efdlold ¢ AR mEFNIASN —RAAF o2 FATHERL2HY oI FUAe]
A4 + A+ HEE AAS] gt Fisher o Weil & R¥TRT/E%(default risk) -
3} ®eE A g8 A%, R4t FEHATESY 00 Feloldel AN
b 4% F JEF ZEZYoE Adgezy cAEAEE WY + A2 33
o & olxg I T2 AR Aeln BAEA EU FTEBHS MEL HEL.
(additive stochastic process) & =2 HEHUHFIHAHHL S0t s HRY
d RETAAE, 27t =3¢ AYzeE09 Fallolde] (Ao 5 Macau--
lay 9 Fale] dst T stebm mokeh. 28 v o AE4] A RTxe el &Au,
Al AEhA] Rt o] AEHE-L S48 A HIHEEE B=2a dubd, 29 FelolAd
A5 e ¥e] ZYslolol ¢ Aeloh. MEEE W4 enct 258 AL B—um.
#)3 |4 (individual one-period discount rate) ] %43 = 3o}ok g Ae]e}. Fisher-
o+ Weil &, u]-& ()49 Faloldyze Hazlsiz o HxE =8¢ Fallold
elegbz E3lvh. £ 4744+ Macaulay o] Faleldst F9sts] Hs)A Fisher 9}
Weil &] 5% D,elxm $272 %}, Fisher o+ Weil 8 D, & o4&k el A9,

2'3 Ceet + A-n

""l:ll(l+r:) fll(1+r:)
(4) D,= 0 C: Y|

T+
"“gl(1+n) ‘I=Tx(1+r:)
&k, retevlel] el B -RAMAIZIE =& EEFITFHE(forward rate)®
27w Fisher st Weil & D, & =A 294 o] FAol 4ol ¥ 4+ & MBIEF
L% F487 984 o83 e FHKM (sufficient conditions) € 7+ st 9.
1 B X4 ATEBHE MEY HtBEes w4,

(8) =1k A xolAlg(forward rate)e] =& 717tF<E FUFL +EFdo] A T2 ol
Fa d& AFel= Dist Dy FUHA A Aois,
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Bl : Folel Azt EZEEE LY o]l FuMoela

2. FITES HMME LA FITREES HBRME A 1EL ¢4 + o,

3. HEEMY Aol H4EA EEsd Q.

FIF#HR4L = (interest rate shock) = MEH S L7 o Fo] o) §T 4L 5
& 2712 Aol FAU ol Ark. 1719 FAEFALY olAEE r()z}
a olAgaa® A2 BAST 1& o FYAHoR gD ¢, 108 ol
ezt g4 4dET4L (543t gel o] 5wk, 3 Fisher o Weil & 314

(8) re(s)=r(e)+4
et FIFELaE 1EE 45t 2dwel 9834 L mEpes o ¢tz s
3k =t

Fisher s} Weil & A &2o2 44 MHFREE A4, HHUHM Lolst 54
T HE Fe MHFES G MA - REs 2 KFE] FR2KE L HEBRC
BAMSE FUL HYE FE oHE MAE FEETE HWYR (maturity strategy)
shE A 288 Rl ARB drht &AL o FUAAHEANE 45342
2 gFge. 288 1925~19633 4] F-aAFITFE &K (Durand interest rate data) &
A HEBRTE N2 T2E JELR s R ABKE TEHoE 7
stx, HEcke e BRI FUE Rl dg AS fAss) 1A A
EEZe] o FMELT STHEMS Aol § ok HAAA £ A3 2F F 5
%7 Tt Follol 4 Mege]l MiMERMS srtste Aez Jelytd. ol RHLD KER
s RS KAEZS R 3 EMEEE BRI 20+ AdE BHE F
g ¢ ¥ (rolling over) st ‘#liE 8} BEX(‘naive’ strategy)w vl A& A ebuist,
Frallol ARegE AER 7 ATt Sk gz, ARzredd e EHL 414
22 Z&AA € 4 4% 204 28¢, 43 Ad" BYRHFzERN o
A4 JERIE(4, p 238t A EE s 28 2T SRR Aol
€ g3 3tz APY Fdoldg Dl ¢ o, Disqs=Dx®] 27 & VFAA Fx
F AL Kol FES I d ol Al dd + de #K7L eI 14, po4297
EAE F38d. ddAeczE AL art BES 2ol MAMY FAsP & ==
A g FE dn MEIEZEoF FHRE A Azl Astid 2} g+ H2E
e 2shal derte AHdel 21 Fe] E o], ojelR e QA FASE dnts] Hehg A
ol v}. Fisher &} Weil &] =F¢] w35 1971\] o] Fdl, B2 M2-& =E & Macaulay
o Falel dste HE Folel AR E AHENA AVZEEELE o] RUATAAE
FAE 3T g

®%5 T MEEZEEELE I FUANAAA F= FANAREE FTFRL3 ¥

43~



(2> OIXIE£e £YUYFRUL 0|8 3l #HiHAY BEE A9A {EE?}.‘.—:\—}Q} e}l &
whalvh. ol 4 T 2hohgo] Fisher s Weil &
FITHRL I ot} iERHM] MWPHL 2 BHT
oy EEstn HREeE o o] FUA 4N
4 d& Falol 44 (D) ¥ o83
Bierwag ¢} Kaufmaned] 33, BT L£3y
#Etey @R WY BEE 2 ¢ A5 Fisher
S Weil 9 D, = Y 2EF o & o)A YE ez
P 3o YA o RUANRAA FA4 THvhn @
o L= ek usAd MF®428 $AAsYe] Fisher
T o Wedlel BER shek el ()43 del m
s d A$E A (A3 ol ML ALE
[z deb. EEE Jebid, EM RFHEHEE A
| ) r(®) =r () (1+2)
£¢ A% FTHRY mEAel 143 (additive A-
shock) 7} W4 39 W AR RS (B 20004 &
TR whet ol EREMA 2 270 S KL 2 BEEA
A uk, o]x-go] FMAYl 143 (multiplicative
A-shock) 2 W4 34 KABHSE (B 204 =
L/' E uhs} o] ZojAl A%nE 43 Aoz BEEA
Z _ Hh,
Bierwag & 29 ohE =% (Del4 HTFBez7 MEHLE CAHE S RK
Moz AT S B4 ALl KABER (DA Zo] 1 F¢Tu B
(D) () =r() 1+ +4s
@, 4:44Aq o jgas
3 i sHEAQ ol bgda
. Bierwag st Kaufman & o]4%) d7%& YLHAA KABHBL MMyl )
e RO R BRHUT 23, FHlANEE Dok I BhEA (843 ol

s(e)-(e/q) +r(8)- (1 4+r()}
(8) r(Dy)=-%1
‘Z;.'l:(t)°{1+r(t)}"
w}, g Rababs] MBS 3ol
A asie}. olEe] FAW KO AAEE Dyelx ¢ A, o]x§4 JATX FEHy
wdd=

{c)

U

-
et

-

0




M Falol A5} MBEEF 0 o] FAlolA

olA ¥t¥ Dist vhart. 2y wbrlst 20 vigkel FEAIY ASdE D B:
Dy sl ¥tE %R} it

s v RS 2 A FA FITFES LA &3¢ Malkiel(283, Yawitz,
Hempel, 3 Marshall(36)5¢ 7l ®t2d, (@ 20064 L& visizte]l EHATFE
o] REIFITHRYE v #¥he] 48tz KARMBLS LA gz dadgn. =g
A MR FIFRL3 2 FHAY) FITELz dr FE ola @ REMNY ER
A A geod, 294 S 2% BETAA 23 Felodixs =4 HiEit
RAA AAzeFeloF olAEHP oY T3k R ol FU A HAH 2 5 Q7
glot. Khang(24)& fGHIKSES ielde] REKSS Kaguc o a1 A53: &
T A-fdl e KASHR (9499 ¥z ol F9ctn AYsgdd.

© re@=r) -2

A714 a & REFITERS #ol AT EYHTE BB HFEL Vb E gog
el =2k BBAFBMBEL FTELa4 el EHeE BB o #He) =27
StpUtfittet.  Khang & GHAFITRe] BYHTHER o a4 d5st: 558 3%
d ARTEEY o F I FUANAAA + d& FelJAREMD)E (10)45 o] A

9 stsih.

ﬁ s(In{l+at){1+r()) ¢
(10) In(1+aD,) =71

‘g]s(t) [1+r(t))

ol Aol A 4] wkg} o] FITFHLI wle} IeAAdwe) WEs: FA4A YL
ol @A RESIL el wleld HTFELKo=YH RHFET=F o o] FUAIAAY
T+ Qe FHJAREE: vHdtA A9 4 gk 22 Bierwagel sz, #FEs
27 w3 HEHAY BE nid el e AR T EE 08 o] FulAl o] A BEg (imm-
unization strategy)® 43¢ 4 g+ A+=E oot it AFRL=/ R
Fol Vo] 4 ARt Fulol A REEL WA ol FU A A MR Wl BAY
+ gA . & FTFHEY HirgEd A% FTFRLa0 M pYdes ¢
Agebe] MRS B (terminal value) & Al 817 k56l ¢ ZE oA Eaz
S geAle FYH] ok 3.

#3 Cox, Ingersoll, R Ross{12)+ A& 42 Jzu4y& 4Ax3d 4% stoch-
astic duration ¥ = § AMtdtgdet. 2EL J|ATF nP A sigoe HEYn
£ 4 gtz FA3ds. B Al ATRA 2 A e YEseete A4 d6F
¥+ At REKFKME (arbitrage opportunity) 7t W #A] Ha, & FEAAL
e FEAAE Al g Aelvt. 24 2E8L wlr]olAbgo] Gauss-Markov B

-4 5=




B =2 A5 by dholl MIMESY —BOEREL Az, JJ2¥y MY =
T AgzEEd 28 olRUAeldd LA 4 9& stochastic duration REE =
225k, Jolst Bierwag, Kaufman, § Toevs(6)& ol=x+§9 7| 7Txd I —
BRI T-2u o) 4 single-factor CAPM 3t %413+ 8= 2 single-factor duration
mEE 2390t

V. MREZE#2I 22BN 2%

Kz Fel oy Folol4AREEe TEEH o ® FAsEe AUHAY Folold € m
EFggond 2xlsl A4 4 doh. Adzegelod TH4E jdA Ao 5=
L 2EEostAS HES w;el st jiA A4 Foldg D;tx 3, K%
FEZH o9 FallAREE (1D el gt v FAAL AJEXEE

(1) D= jz::lw;D;

29 HRE oFF chokstAl 49y ASE, HUEEEH o Feloldel $UL 2
712 Jehd 4 geh odF W, Wl B AR Al 2 Ade A4 4
W3l ‘o8 B’ ¥ &= Fe o (barbell portfolio)& wt7l ZHele] wel AL E44]7]
£ ‘Acte B’ 2 = §2) o (laddered portfolio) st $U % Falold& 72 4 dvh. o
AE, (142 A4 AVEEEL 09 Faloldol F2xY LM 457
g4, AYZEE 0 Falold e AATEE Y o FuAd¢ A BETHR
#% (optimal diversification strategy) 22 489 4 9t

Bierwag s+ Khang(5,73¢ll &3t Ay 2EFefod offuAolde T S£2xst
TRk &% (minimum possible return) & FAAA 4 d+= F# minimax Fago|
R 4 dvkz goh. wabad, S4xsh Fisher ¢ Weil o BETAA 29 Sx49
7| 25k HatE4d g4 Aozt ¢ o, ALTES o o] FuUAMJHRK
wgol wh2 BEEEEe] ke Aolwh. woF el azst WA Bgol p(A<0)>00]
T (D0 >0 o) FgaaFe] o|FES 7 pTF2E JebE KABHER (54
& o] o], RE METESYoBmmgst WLy e K/MkA% (minimum rate
of return)e] EAY elek. & 4 APTEF oG WEe] p(r2F)=1¢] HE
2% AR r. & AAA B Aotk Fe=TXG)§ B4AA FE B o w2
o] B M o] AMmso] et o) k& minimax BMSE M= F7 HHA, @D f(r
|s)% B s o} g3 4 & r9 Y4 (density function)stm 3=, f(r|s) 9
239 e 7%l A FEel deke Aeluh o FuAlol AMEE s*= f(rls)Y U

i b=



PROE : Falol dal REEEEE Y o FUAolA

E¢TR AT QT Fea2F QL Fealicl 4 <l 3
PFse}. A F 8 BB s ® 9T BT fns »
tHilgageletn sk, 2¥AER, Foe=F

ol 7] o Bofl o] FrlAlel AMmEE L BKEE firls) firls*:

& BXAA F£ A%l 9o =g B
sE D(BHe BEY FoARE AN ,
£ AE B¢ 4+ 9o (W BAAE, o f:
FUA4AEY) F)d Dis) A Bz ° R
g A7 ¢ qAYHE AE L £ A g
% & D(s*)=qd A ol FuAeldAe]
TAY 4+ duh ClFUAC AN Sa g
Folk #9998 2 A2Y Felol4d D(s)9h o
$ote Hadd g F2dd AdAE e}
W Eo,

=4 WEF sol AU MREE ;>0 0 d D
g d 1245 2o YUY 4+ g5k (12049 RRREE WEEY A (stockastic

(12) H(y : s) :f:"(r—h*)fdf(rls)

dominance)®] 74§ =t 4% 4Fete Fishburni3 Y sig A zoleh. AF s su$d 4
€ E(rls)stz 2y 8td, FxAe (E(ris), H(r:9)lel 28 FRHoz ATy $-4
THE ZAAT ¢ 4& Aol old, (H(r:s)q 3L FREIEE (riskless strategy)
224 e A sing A S Eee 45Y S vk AYTEEd 0T 24+
& AdzEEe oY sld 4 &5 Fishburn & 19 4 5ebs 549 BE(two param-
eters) & AMEHA A Pee 2L, AdFd gl HAAE Jeldn HFEolEH o)
e AYEEEHN 0§ Ad9siol Bote Yol & Wz gt

T ARZEET 08 FaoAREE MYEEEULE AN v F&
B AEE + de i TR AFZETLBRIEE LR Qb fud KEY
HEdAE 2318 welo]ld & ARG AT BEFLELE] LR T2 SRR 4
AL 4 J5E Fitsded, A¥Ae R ‘oA =k ‘Aot B HERES 2
MEre gz THHGY. 28 o/ F A TFA e thekaidl Jeldm el ol
4, Watson(33)¢& “AAxEE o & w77 B8 A5 sv)7b 71 Adafges
oHg A, F ot Bz ® TAHAYE 4 /M ZFeeldety BEL Wy
‘Wolf(353¢} Bradley % Crane(81% ul%% o 23§ A« stgich. wiaddl, Fogler,

-47-



Groves, ¥ Richardson{15)& “o}9HEEFe] oMMEL o] ATEHAA A1
ahE ZEayelx Zacbein A E4 Wi

ol s} A EaA Ol AHFEAA el HRKE KR Iz EF oA 3¢ 22
9 BRI BRS REA 21 ¥r sehd Al oM B @ o]E HRANE AJE
EE oAU ¢UY o Rl HAREE A8ax gz sl el gt kR
EE ot A BzEEE oY e on AJzEFourt Rstn J4 I
AEE WP 7 iR =% ARG Z2EG R TRNE vladseE AL AT
=xa19] ‘O’ EHSIRINI(‘true’ planning period)el g Aol glole Fo] ool
A 7 A g

o MHFEIEZ ovl: Fulo]ARER 4%3F 4+ Aok, TEFHLE TAH:
B WEimEst ke oy 3 MHTEF o on $BY FelelA
£ 7HAe}. olH A R A B TEERos #Ae Feleldoes add 4+ A &
oA JFE WEEL FHlelde] Az v TEEeoF Sz FAx18 AYs
ZE AR =2 sHAsz 87 AR HES &R o2k A gdsst o9
Wl A-4% TEED] 09 Floldst FUL FllAS FE HE TEEE
StEX] 98 4 7] el ol 47 FEL 4T AR FAYY TEFY L]
A4 4 g FUL FlelAdE #E RE FEEYAE H8Y 5 U 4R
dl, Fogler, Groves, ¥ Richardson¢] & 7el 444 ActelHzeFeo: e B
& AnE B gelost QW FolAE M= glen, A HE ot BEE
Eelodts FUEL FHlAE A2 A+

Tl A SHE Gl AFE A Bl dd T HARY FRE A48 &9 ¢
A e odAetr Faloldst MM RAolrt HFPe=lel 22Eeey £
B—kAMET g2 4+ dvh oA ARxegeled ABR—KkB=EE Y (risk-
return frontiers)® ¥A 7] AANAE AA HEYME 2YAAF ¥ TEFE 0
8 Fejol At F1xbe] HEAIMe —KE B BmildA+ KR KEgFTel ¥R
kaFu B Jebd FEERe] FolAtel v, ==bA Fiy— S #ilil (mean-variance:
framework) W el 4] TEZe] 08 R KBZEEE AY/ Y ol xEFe
8 FealolA 7S Bl wiel welAh. a0 x E E] 08 Falolde] FAAY AYs]
4 23945 R 3400 BEA Reddel Sy @e TEEoAYel £l
= 7b A
(9) B& 3iAcne 48y ¢4&9 Aot e84 Y P44 Aold A AQE A$E e
(10) Fisherst Weilg, “®xial7t gelee AN 24 AAA Gz debd, AQe] R4

= e F3E AZE AYs] Fa44 ZF2%32 givk. L.Fisher and Roman L.
Weil(14), op. cit., p.424.
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O ¢ Folol A5t MBIEEELS o FuAlelA

Bradley st Crane & ##IMS #RE A&22 284 A#aloldd Tl EUshg
. 218¢ ““ﬂlﬂﬁ?ﬂ%% Al Balol A ARRERE At Td] A AE
+ Jdgs °P“§ﬂ 9 At BEEEe e Faloldol SRR Aol 2T F
ZEEE LY FHE FLHAH.

Falo]ldEs B A EAlo]AddTolA A48 Aurl o 49 ERMREE A4
s ok A dd Tl AL F2 AYS3Fed KA kBB F4E ARRER
Agstgich 48R F489 Fike] €45 ARE oAt uicl o] HYAE
ol 425 fe] EHAY Add Adde AEEA Es AFolgAgel dE
% (default-free bond) el hsiAl & APsxl Fsieb old AP FE3} 479 A
Fol F4=le] et ¥R KABE Adsten g4 FLT FTHERLES A& 7
i ol BMsx] R4 FITHESEHo =Yy AU ol WHE AP B
FEY FEREED 9¥€ F 4 Ao R KaFRH 3L KkaFe] A¥E
TEERKEL AR Faloldol Fxbabel FAMS —BY & d=F HEE A¥Te
24 AAR. 2% geozd TUAdl d5x KHRFL 4P 4YHT AL £
e i¥deE 4R Y ARG F2 4 A A FHT HHHE
Fedol WmA IEEs KA KAED 2R drhabs gk AelH
2 A AR AR 2E dE HEUMS Fel MRS AaEd FF e =
Al ZZA Ak et -

@bk, HETETER] 9 KHFLEE 2 (default-free bond porifolio)sl |
& 228 R HERR KEFE J88 A g ER-kAzEE
ol & &3 MHEZEE oBAEEL Tt AL EEWKRY Aoloh. AR IkI=
Eelole zEEE] 08 Floldst TS HEMIM LY 2R e Ao FE
b —Eihe BolA FAE A4S 49 £ AW TEEEd fRe
EZgAez zhasith o] B HAdAE F4d £AEE AWY £Re] 2318 F7}
Bed. a4 He ARz e odAzlE Ml 2ehdd szl odw Fxja}e]
e J|AER}DT ohE FAAdAE £BT Aoz 23E ¢ Ad. SA T HIME
el ol FUAe] 2ol HE TEZe] eTolelr Fapxte] wtel HMHIR] o Aol
Avk gobx Al H o] FulAolde]l HAl g4 + Ao

wlebd RREERBEEREBM(CAPM)S AHd A va oy APa] ) B S

(11) Az egeles Falolde] AYZIztat dAE Aol 4 Y40 24 An, FE
Age Aol A4y +dEFELH o gL fde] ddsle 471 do. delby 4dF 9
+9 $40= HYs YA A FEAUY ZEF0E YUY Ao vA k. e
AU A4 44 A3 Uizl K57 M (semi-variance) 9] A elst F3iolch. Peter
C. Fishburn[13], op. cit., pp.116~126.



R Fxiztol el g2 4 4 k. Kaufmane] 93w, SHERKE 48] Sl
oA, AZzegeled Fiold ¥ KkESBUENNM (differencing intervals) Pz 3
TRAZE v G KARFEHMe] HEMMWMS HashAl A9, oA 22
g8 Faloldel ol & HIMSE UAY ¢ ALF ddsolnl TeE oo fFMel &
Aoz Rise f=00] At wF FAEHYr| 0] o] FAY FA HA f£00]
ok 84zt HEMMe] +d&43Ys 23 YA HREAA L FK A F
BREEL TAERY 0] 29 A7 %3 YAJER YA€ F w2L NP
Ex AdzEEe oy o F4 4 AAsE AelH.
¥ Babcock(1}+ A#f4kAR (internal rate of return)2¥e Falo]AMN i€ =

oz s, ¥3 2ol A2, dYE FAAYSAFR(ES0A oAhd =4
EE AAEEFEH 2 FATo 2 KB KEF() L, (132)43 o] 4 2+ 3}

(13a) r=wi+(1-w)-k

(13b) r=(D/q)+i+(1—-D/q) 4

=i+ (1-D/q) (k—1)
g riz B AA4EEERLY 4uY 44

i " W49
k: ” ) Rz} §
D: ” s DF.]

b n Fx1A 4 7] 7¢
w: 753

AEEEFD Y AMKARGS 243t Ayt BRRKEAEMBY mEFSE:
ENY 4 A% o), MEE we FaA3Y AYS g g Fleld g, FD
/et BEIA LAz, 2 ke AT BFck ik AAE £ ok D/gdE
AY AA3A ¥ W, YLZEELY 0¥ ZTYHS o A4del AT KB KEFL
(13b)4 3k o] =y { ¢ dvk. (13b)4el d&td, £zt D=¢q AW =& AY
EEET 0¥ AYY A%, KEA KkE&EFL BRRABLzZYH oFUAlcldgre
AL 9 & 4 dot. D=qd | r& ik YAFHA A

=% FEESCHRE TH—-SERSTTLEYH 48 E 457 9] dEd REE
EEFLWMIEE TH—SBSFAS 044 e Az FoEH. olfuAld & w4
AA F& AYZEFHAFE (1043 o] Y5 FiHEEMEE (mean squared
-error) & B/MEAA EH.

(14) m2(s) =E{(r—r)?|s) =Var(r|s) + {E(r|s) —F:»}?

(12) 4349 AFAE AE U4 4957 AM4 23RS A AL Qs
FETT N

- =50~




B : Felol A3 MBEEF 0 o] FuAH

Tk mi(s) 7t AU BRRES 449 ¢ Ao, ol FUAAEEE mi(s)7t A
42 57 A3 mEMHET ¢ 4 Aok el Wil ZE e BRI e}
B-aEEM, F (E(rls), Var(rls)lel 98 SEEd o= 24548 BH U
", ol A BEeE s*urt o388 AdFHE =9 Fu Al o] 4 BEE (nonimmunization
strategy) ¢l EAE 4+ A &F, E(r|s)>E(r|s*) S} Var(rls)<Var(r|s*)9 244 b
FAE wolFUATA AFel EAYL + Q. FH—SHEMRA ==, o] U
Aoldse AYZEEHLL odld Fpgm AYEEEdes Ay 4 g,
Zided gl o g3 £40 o & i AAzEEelest ZAY 54l o
Al "ok 2ev FE—EAV1E G 284 Aew Hol: YUEEFELE of
2#& 71l 4+ &3 Fishburn® ‘Frgsy’ &K (‘down side’ risk) & Wx8an 9§ <
et & 2ol AHZEEY 09 g Fk o] FUAAMIEY] BARE 342
& Fonv 24y fde] 9o Kaufman(23)€ mi(s) 2+ hE HY YT § g4
3¢ AdzEfeed Kol Faxte AYszs AYzEEedos] Falodol
w2t ol gA M Eex§ JEH gt

©& ¢ Fong 3 Vasicek(16)& AdTE=Eelo9 of FuiA ol Amage] ot A
e AZTE ARSI Ak 28 el Yau, ol gdEd I AATEE o
9 EEBHEEE JA3EEd FAA Q4 2k ol AYZESE 09 Mol
Az 2etete Aol Hi AYTEFY Y Fzd e APE JYE o
U Al o] A el (immunization risk)e)zlz Lz m, o] NYHEE AoHgAgdonu
olZAEH ol W AATEE 08 APt d HasAy ¢ 9t Bigo)FUANA
Begol w44 & Aotz sy,

V. & |

AE7x U4z 7z 2 NS & FelolAYEEs Y otk =29
FAlAAY e A =& AVZEFR 2P -] HE48 ET2 489 4 gk R &
4] B ghet.

Feloldd=e o lale 45 Y& Aol ket Falo]d ¢ g S
Asttewtel HofsiAl HYH 2 ¢vh. Macaulay & #2354 BMRESA =
wlo] 4 & A4-st5 =z, Hicks, Samuelson, Redington £ o]x}-go] o § 2 LHY
HHERERA Foold€ =882, Fisher & Weil ] %9 we ¥3}5L FIFT
Hfkgel A AAzEE2 09 o] FY Aol dMmegst Fadstd Falol 4 vhoksiAl A
g A F37A Fallold & 4 gt o ERo] Wl AL Fola

~5]=



o] ®Aol we} chslAl YR 4+ dvke 44 % ol A EAolA v R
4 sl

Fisher 8} Weil ¢l =2, A &3 Aev &&¢ FA%a +JEFAL o]AEa3dd
G2} MY E o] T Y AFEeIPSIge] gt A =& Y X EEF
2% SR Ao AYYg A, AY 2= AYEEF 0 Faloldel ¥ A
87125k QA EA He HES kEFE A4 KEHE ¢ A0 AEd AT AL =
t Adzegeo: FIFHRAReENY JFuUAlcldRctE Aoltk. ¥ Bierwag,
Kaufman, Khang 5-& Fisher ¢} Weil 8] Falo]d 23 & ol Hu4Ac}. 25¢&
olalg & 26 et T 4e] ol FslE P& YA Yo} FaloldH
& goFsA 348 4 ok 9. 24 olAgaast s mAMes ¢4
gk ok uvh BabshA Ee s wAste A SdE AW =L AJFEZE 09
elfuAlelde] w4 4 dvtm shgivk. volsl, oj=}EL Gauss-Markov 34 ¢ =t
4 5UE M B Feleld¥ES ANHIE gz, single factor
CAPM 3} #41¢ Y= = single factor Fulo] 4 el 2= 5 sgl.

A7 8 = F $olAd, Felolde MYz eAYd FH&d oA F
4% go¥ HEda ok Feloldd o] &% AWXEFH o ol FuA o REEL
minimax 1 Fo 2 oMY 4 Ut =¥ CAPM 9] PAHoA 3 MUz EFEe) o9 4
A4e AYTEE 28 Felold, AFTEE S R4, 443371 3
g4gA N dE Aoz @A gdod, olF T4 & 71EY AEd]A dFE
W] g-g do} whalnt. azln AEAH REFE ool Rdwdel, &9 FEH—SiHEME
o 88 Ady MAFEZe) e Fishburn g AR Wxdz Q4 sFs4de] ¢
7] @ el Flold & o) &¢ MVEEE AR FHENY 45 U= Babeock
= ARKAEREY FAJAMNIE weldes i ozg FeoldE ALY 4
A€ =Y 49& ARsgct

geoex FaloldMde] FE¢ EHETE AHEY 4 d& Lok: dA3s] o} g
oz 44 5] RaloldL NPT EZE 28 BKE ol stEn Avkzy By
€+ $oq43HA | Aelvh FalolAMEL AFEolgege] g NP =+ MUYTEE
gok BE, AFEogde] gt AR =L AQTEZE L, Jolsl kel W4
= A4 4 Jd& Aol WA E-FHYR FaleldEd & SHEHEIHM Fulel
A #% (multi-planning Period duration model).o. 2 w33 "r““E_ A& A°lz CAPM
3 F99 She4AE A NAYE = g9k 2% FeloldM el AT I
AFAo2 F&otAl A857] AAAE AYA dFE AS JYselory Aoz gnh

=52~
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