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ags 0.861 0.045 0.924 0.034 0.939 0.034 0.863 0.040 0.865 0.037
100X p1q 4.348 1.038 3.833 1.443 3.387 1.085 3.983 1.306 3.900 1.319
100X fiq -1.419 0.639 -2.117 1.446 -1.284 0.335 -1.271 0.568 -1.374 0.508
100 % g -0.431 0.390 -0.293 0.503 -0.341 0.387 -0.356 0.314 -0.415 0.277
100x0, 0.207 0.030 0.172 0.023 0.172 0.023 0.195 0.024 0.190  0.021

100x 0, 5 0.320 0.042  0.223 0.030
100x 7, 5 0.621 0.090  0.452 0.069

0.177 0.024 0.290 0.034 0.279  0.030
0.279 0.045 0.555 0.071 0.517  0.062

100x 0, , 0.134 0019 0.116 0.017
100x 0, 4 0.056 0.008  0.049 0.007
100x 0 0.013 0.010  0.013 0.009
100x 7, 15 0.037 0.005  0.036 0.005
100X 0 15 0.062 0.008  0.055 0.007
100X 7, 5 0.041 0.006  0.036 0.005
100X 7, 5 0.016 0.007  0.010 0.008
100X 046 0.033 0.005  0.034 0.005
100x 0, g 0.070 0.011  0.069 0.010
100X 7, 5 0.058 0.011  0.064 0.009
100x0, 150  0.044 0.010  0.051 0.008
100x0, 150  0.045 0.012  0.041 0.008
1000, 5,0  0.060 0.013  0.028 0.012

0.043 0.007 0.121 0.015 0.113 0.013
0.026  0.004 0.052 0.007 0.050  0.006
0.009 0.004 0.012 0.009 0.012  0.007
0.017 0.003 0.034 0.004 0.032  0.004
0.021 0.003 0.057 0.007 0.053  0.006
0.013 0.003 0.037 0.005 0.035  0.004
0.020 0.004 0.015 0.006 0.016  0.005
0.034 0.005 0.033 0.005 0.034  0.005
0.037 0.006 0.067 0.009 0.064  0.008
0.041 0.006 0.061 0.008 0.058  0.007
0.046 0.007 0.051 0.008 0.050  0.007
0.019 0.007 0.034 0.009 0.032  0.008
0.024 0.007 0.053 0.009 0.051  0.008

Al 0.589 0.014 0.564 0.012 0.444 0.009 0.582 0.012 0.583  0.011
log L 10434.5 10648.0 11381.4 13693.6 15901.4
k 23 23 23 23 23
AIC -20823.0 -21250.1 -22716.8 -27341.3 -31756.8
BIC -20699.9 -21127.0 -22593.7 -27212.2 -31624.4

F) s.e.= BEE 2xHKstandard error)2 LIEHHH 2709 ME7|Z(information criteria)Q] AtAIS CtEu} ZiCt
AlC=-2log I+2k, BIC=-2log Z+k log(NT7), N=B17|7H%), T=EZLH=)

30 | mueses Hom a1z o21d 052) 22-47




FA7 O b €9 dE £UE 50| AjEE=
o5 ¥ (moving window)2] J4& Folqct &
5] o]F HE F4 HAZ AR ol FEu=Er
237 $2F 7|7EE27F 20009 ZHHRE FA]
Ao = siEole AR 2y W 39 £EF
R4 340)) ¥igsls Zlo] Adsithal wE7] wE
ojc}.

(B )& ot 22 7|30l gk DNSEE <]
4 A3 vehdt 22 7|70 $AJl0] 2
71&7] 8219 2 18AAGa;i = 1...,3)= 3Rt
A4S JERPAEE I Q912 AltjzoR g 2|4
A H5S oS Qinh. H| 2R B+ 2y
(i =1...,3) FRA= 1L 7|79 $F 97
717 8219] EXo] Z ¥iodel A o= Hlr}. E5
IO E HEo] ofFUFE 7 811 FAHA} Kot
ABZ 4015 7I7F H120] ZHEEQl EXo] & Ueht
£ Z0E sjMdrt B3 J=F AAM: 24N
FAA = BF BAZOCRE w9 folotE FTog
FE0| o] 5T 11 o] Aol A o= UEhith

HEZ2|Q BM JE

A ZEET Q9 FAVIT= € 9189 FAF
AIE R4 AEY] IoA HERdTh whebA
A A1) o83t FaA9| TE Ad TR
ol&(realized holding period returns)& A4kt
t}. o] o 137] 710 tigt FARAES Akl
s 17HERE 171€E THE 02 24071L7HA] F43
H 240719] 9719] @& 42lE0] FQsit 11 olie=
A v F g go] At wet A& w17t
Ve €01E7] wigolth Iau @& U5 1371
9 7)o disiAgt ASEEE o] ¥I7] Atolof
Ve 7408 &5l @& 452 33 A52K]
(cubic spline) B0 & AkEHch k3l TEEZD)
9.9] =l 50| WO FHE oJA&(E A=

IhE F1A) S0l E 29 olAheo] 8Nz

4) AR HIg2 Hzit BREXIZRH AMEEZ X ME QY
X

A2)9] B W 2HERFAE] i (ue)S
$9lE EFHH0)Z o] AFZH]E(Sharped
ratio) & HP2G4YE(risk-adjusted return)@}
X FHolAS Yedle 7HE+ W(WAM)
Sk A7 Aux2ZH ArEE

1 T
K= mzt_lthtH

1 1
fex = mzt:l (WiR 41 — Rf141)

1 Tt
6= mztzl (WiResq — f1)

A
.uex

~ 2

a

17

SR =

WAM = wit

7101 w, o R, 42 FAHIS HEe} Fol®

A 4B FA40lE HeES oJujg
Sxjlof REZ3|Q

(3 3)2 A 05 ARE ol8sto] 153t
o|xAe} Fo|iA ZTEE Q] EAIAE At
Aoltt. ojff ZEZFQ 4 Wie 1, 3, 5, 7,
10410131 7|dielEat FEARS o HE Alog
573%¥ DNS HP o =R &= 23¢dE
AkEE A3 FAFoIAE dEAEH IHEES AL
519 B3 Falojdo] ol A 7dos A%
Fich. A B3 RFaojdo] gl A4S FoluA
ZEET Q9] BT o| B ZEEZ W &
Z 22 702 YepiEd I olf= olxA 9 A
F7H8Q1 FarAH AFRAS wHEdfof stz
H5 A=) W97t Aiaog Aeko]7] o]t}
oj9} Z2 e AR AGT F24E vl A
9] ATt =oH4 BS 3= AR Yt
23 SojAdg 7d0g 1Al A% Fol®
A ZEET] Q0| EAIT} o #A YR H3E
THlojAo] gl -9l Hls 1 Ajol= H& Fobx,

ol OtD

|

= UIEGHK| ZelCl=s SV EAtsiCt. 019 22 HEE I=ob| fist

ATEN ZSE-TFH(2019)= Lkt ME S 1ot HUHIIE TRUCL

Hi HA-2A X|X3 D80 KTB Z0i ZEE2|Q 31



(B 3) M3 ZEELQ0| Hx SXHd1t
o] B QEE 7|7H2016W 19EE 20209 1297H)9] 21X §E 20182 filod o) R HpAlom ZAg
DNS RPORRE 7|EASFAEL]} FEARS EEote] 153 14 ZEEQ EARE At Aot
ol B3 FHlo|d2 AAEA] kit

ZEEZ2|Q CEEL] Solg ZilpolE B Az oz
= A0 TH%) LT %) TRK%) g Feo[a(H)
0.01 4.0 2.82 3.72 0.76 8.12
0.1 3.92 2.64 3.70 0.71 7.95
7CB
10 3.07 1.79 2.42 0.74 4.98
o0 1.75 0.47 0.31 1.52 1.00
0.01 3.47 2.20 3.37 0.65 7.17
0.1 3.16 1.88 3.28 0.57 7.04
CBB
10 2.91 1.63 2.24 0.73 4.69
o0 1.75 0.47 0.31 1.52 1.00
T 0 SIMEIAAS LD, $98 o BEWAS 0183 Z0ln F2I01M2 ¢ HRlo[Ck

d8 3) xH ZEEZ|Q9| 07| H|E Hs}
ZCB CBB

delta(risk aversion) = 0.01

delta(risk aversion) = 0.01

0.5

0
2017 2018 2019 2020 2016 2017 2018 2019 2020
delta(risk aversion) = 0.1 delta(risk aversion) = 0.1

0.5

0
2017 2018 2019 2020 2016 2017 2018 2019 2020
delta(risk aversion) = 10 delta(risk aversion) = 10

0.5

I
I

0
2017 2018 2019 2020 2016 2017 2018 2019 2020
delta(risk aversion) =oo delta(risk aversion) =<°

o
o wu -

2017 2018 2019 2020 2016 2017 2018 2019 2020

[ BN Heaalkxy G

FXE2 QEE 7RI 60HEE, YRS FXHISS AUIEt s 7Y WII(NDE LIEHHCL

0
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ot 12 Uehd A3 ZEE D Q9] FHARl
e mjelol=t] E2o] HAG FAQ1 SHO HiF
H3lE mlololy] ofPrkes o] Qltt. weEkA QX
2 A e BRI Wil AAEE e
2 mjelglo 2 ofE wieko g ulZ o] Hskh=
A AmE =97} it

(O™ 3)2 FolmA9} o|HA o] XEEZE|Q 74
H]Z-9] AJ7te] wE WH3LE Y o] F- ol
HHo| ARSEY T EX Falo]AS A=A 4%k
LAoF LEZE] 0.9] A7l w2 HiE A= EF
710 HEEe AV UERARE E ZEETR
9] Felo}el thgh Wk ARsiETR= HollA 9|
7} Qlrt. A= QR 77 Bt AN o E 7oA
7129 ¥b7] Zgho] yehE 20199 )% 2t
FHolAd F47F ek AlAska itk 2019499
735 ek 1098 Al 79E=29] A%k o] 7|71
UeRt 7] g2 94 %2 5l 210 shiErt:
T Jo=HE A & 5 Je A2 2719 #st
AQlsld F ZEEZ Q9] H|F WP Ao
oic= Aoltt. I3 F ZEET] = fAMIOl
S 4= Hiof] §l=dl 1 ol ol&A o] o]x &I}
ot g7] gl Hlsh 1 FoiEel 27t Feu
E T ZEEL Q7L FRoke Fa5E0l 36| 27
fgolth & F 7o) Wl oW 355
T ZEEZQ Ao|9] 7152 T& A A0 s
A5t F2o] AFe] N F ZEE = 4K
o] § ¥ & "o gk Aojt. JH0= Esta
EAH|Z viio] o7} EAslaL HlFo] FAlsIEl R
T 7|Hi5elEs} 3ol Alol7t glom R AR ulgo]
Zpo]7} HHA¥staL gt

TS o] 7[HlsH o] HA ZEZE]Q W] fa
3E ERIsp] St =g 79ke] o]l FAHt
(FE Byl 549 7|29 WAt 2] Bt
EA3HE v 2871 9lrt. (FE B) 14 Bullet
A=k} <3 3)9] CBB(6 = ) = Ago] 7P
22 ko2 w2 ARG, ES UE
I 9tk 1 919) 7lsE+ FelojAo] fARE HEk
v Wt Hykaoz ny 7ut o] nA A

i

S hlr;:&

¥

Szg4olgo] S bt ek webd o]
7]k o] 3] Ak} o] EASKE Ao

S S0/ Het

8718y 7179 A ZEEZ L FEoA
T FEold AXolA AR mEtA £ A9
AL 58 FolAd Aok 70| Fojd o]&A
ZEZFQo|tt. BEx FHojAL 2359 F¢ &
&= 24 ool BFALC] A9 71109 oPde]
Atk B0l Holg 93] 790z et (& 49}
O = 747 739 B Foj4o] Fojd A
9] Fo|xAe} o|nAo] XEZF] Q9] H#AQl T2t
Aol Azt W2 Bl WSl YRt (X H&
B JigoR g Aokl oA XEZE Q9]
AR H]go| o|iAQ] HLETt A = Uepioy
AdE o g JARE EA3IE e L Qi o]
Hhe] (18 4)E BH ER Fojio] g AL}
o] F ZEED Q9] 4 HlE] ARl wE wsjol
Tha Zjol7} Uit 7|24 08 Fo|mxje} o|nA)
FEZFQ BT 1WEN 10980 ek 129 B4
H| S-S wjEsle] 7399 58 FHojAS A%
I3 Y93]n]dgo] Gobd4E EF 7|74
79EC] 100%7H] HiEshs Folid ZEEZE 9}
g o]BF ZEZFQE oy iy AA ojx
A Aok 270] 7Moo g T E o] 100%7H=
BiEE]R] ok 9t & 7WE o EAE Flo]Ao]
7dxct 7] 7] 100% HiEE 4 Aok

9] AEHE F3 FHol4o] Fodl o|EA XE
£799] 7 17| F2E o|HA ZEEFQ WP
2HE 29 29U oty ddE B8 Rojw
Aot ol nA REEZE Q9] 7] F27} ok F
AL o)1 X|F 59 BRTS Bl-EAF 2o
Tdsle Ao] drid o GolsiA] gFoug o]
3 oj4l FoliA B¥E AEE 4 & 9 Aol
ot o] A% A T Hi viEe] WS arst

£ 4zo0] AHF Aol

B i

O|EA| WA-2A F|X3 DT} KTB oA ZEE2|Q 33



(B 4) A ZES2|Q0| W EXpdut (D' =17)

o] 1= QFE 7|7H2016W 1€HE 20204 12¥97HK)9] 14 & $UES o=z F3H DNS Zgoe=z
e 7dE2ed g3t *f&— TEolo] &S =AY EEEHM TXVJJ’JE AEgt Aolct. ol olF EE
o] AEEY Ex FYoldL 7do|tt

ZEEZQ A== FUE Furols gz A Y
7= H=(0) B (%) BH(%) TR %) Hig FaH01M(H)
0.01 3.22 1.95 3.35 0.58 7
ZCB 0.1 3.22 1.95 3.35 0.58 7
DTrect =7 10 3.14 1.86 3.39 0.55 7
0 2.66 1.38 3.47 0.4 7
0.01 3.1 1.82 3.36 0.54 7
CBB 0.1 3.1 1.82 3.36 0.54 7
Dot =1 10 3.04 1.77 3.39 0.52 7
o0 2.67 1.39 3.46 0.4 7
D 0= QIBBIPAISS LIERACE 018 3 BEWAN= ¢85} 301 0[N ¢ Hejojct

(a# 4) MH ZTEZZ|Q9| oi7| HI= H3} (D Target _ =7)
ZCB CBB

delta(risk aversion) = 0.01

delta(risk aversion) = 0.01

0.5

0
2016 2017 2018 2019 2020 2017 2018 2019 2020
delta(risk aversion) = delta(risk aversion) = 0.1

0.5

0 0
2016 2017 2018 2019 2020 2017 2018 2019 2020
delta(risk aversion) = 10

delta(risk aversion) = 10

0 0
2016 2017 2018 2019 2020 2017 2018 2019 2020
delta(risk aversion) =co delta(risk aversion) =

1

0.5

o

2%16 2017 2018 2019 2020 2016 2017 2018 2019 2020
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a9 24 25 S8 wHolAe] A 7
Qo] Al ZEZTQ #4 2] 354 o=
TR AP EAE. shus JdEA WE
o] gt Aol B sk AAIZAS HiE
H|F2| S43 Hslo|t}. o] A7 sk o=
& Do & 5 3E=0] Wo] mE A FARAE
I} 919 Aole]l tha 73R 418 BAVT Uehyr] wEe]
o ole Y A=Y A Afo|oflA] 7Rt
t27] gz A EE o] F /M EAle
Ba-2At ZEET L A3 FAIA A5 2
AR 7EA E/g0] Aot A3 2] B4 S4e
THole et 2 Ao ¢ o Akt FE= vERd
o J2Eu AR AP At e B2 SlofA
o a23Ql e ke Zlo] duraolr). w2t
A 71E HiE BlES 54 Wloll =5t HEAPI
At AR mE w718 2 vl 4% Wil
Fe A2 AL Sl Adsp] o Aol
ot whA] oo diet AHdet 2o Fasit. =
Al 24t anel AAIGAR] v vIEe] A&
g& Eol= Al 239 7]l EYo] 84t

o

EXHIZe] et &F A Helel
rach;

2 = TS It gt Haks Astet
7] Y3l oj"E A4(Herfindahl Concentration
Index)2} B]5 ¥13Kmonthly allocation change)
£ o83 Ald2AdE 1o EoJRith JdHd
Ql EAHEe] st AF EAE 54 Aol 41
30| AFE 4¢ d2o] AL ASE 93 AR
(diversification metrics)& B9l ¥4 FAE &
oA oL Ak ASlET) o] AL slHE A
Rosenbluth #|4:, AEZ ] 24 Fo| o]gHr}
(Woerheide and Persson;1993). °]% & A7+
H#A 02 fo] AgEl= sl AGNHHL)E o
etk A AEAR]] HiE vlEe] 4% W3 ZAl=
ARl g TS WaAwiyt & EoE Hg
735 H3o| Rojxl= v|wA 7hdRE FAo= At

t}. ol <ls) XESQ A3} EAE ok Al
o] B3] 5 71 3719 AlekzAlo] v

of gEct

_ 1
minwi L, We =5 Wity + 6, HHI + 6, Aw;
t

s.t. (18)

Wit =1, wiz = DO, 3 0

vrer,vrtet*

w(t) =
*={rCert|tC21)

W) ﬂ
v (. M
1+mc.7*. yt(rx)( =} 22T ))

coupon bonds (1 9)

HHI; = (W) wf

C — C C
Awt =wi—wi_4

71914 6,2k 6, = 44 FARIF] ST} Het
of Tt Aol

& 5= 799 S 7ol AloF 5k o] %A
ZEEDQ o} 23] 9,9 4, T sl 0.1=
A B9 AV} Azl T RV iR
H| S0 H3kE YEHdL (& 5)91A4 6, =0.13}
3, = 0.0¢1 B9= W A= A3} aHE,
3, = 0.03%} 4, = 0.1 F9= S i =S
&4} adE Yedn. & 4¢ 27 94 24
9, = 0.03 5, = 0.0Q1 7 I3} 7121 AF
0% Qg ARZ HIE9 &F F47t e

F7HR] A0 R QIS AR HlEO] &% A
SIBAIRE (I7 59 o] vk viFe] w71d Fikeh
SF AAIEA A&/do] oMl 237t YebdT CBB
6, =0.1, 6, = 0)°] B¢ W2 vlFo] Fit=]HA
oL A= AAEHQ AHHE YEAT CBB
@, =0, 8, = 0.1)°] ¢ FAHIZ] AALE A&
32 EOFEAIRE 2719 HiE vlFo =R E T4 Hlof
WA dedes SR QI8 7] 24t #A=
Itz EAsk: 2w wteE,

25 2T B2 oluA S viF AT % et
of Wik Azl ¥igd Jeols 1 ARE
(E 6F (Id ool el 2oz widd

O|ExH -S4t 2|Mst 20t KTB 2 ZEE2(Q 35



(B 5) MY ZEEZ2Q0| W EXMMA (CBB, D'™*'=7,6, £+, >0)

o] E= QEE 7|7H2016¥ 1¥FEH 20209 12¥€971A)9] =14 @& Q&S o= %5 DNS X3z
e 7|HEAFEY TEANS &S] FES S XZEEF Q.9 EXVJFF— gt Aolct. ol olF EE
o] ARSEUY EE FEolAL 7doltt ESH ExHIFS] FF E A7) w2 w3l dsiel mE iz
(penalty)&o] F71=| it

REEDQ S| FoUs Zilpols Bz AP o
T= H20) B (%) T (%) HXK%) Hig FaojM(A)

0.01 3.05 1.77 3.38 0.52 7.00

8, =0.1 0.1 2.87 1.59 3.38 0.47 7.00

5, =0.0 10 2.80 1.53 3.37 0.45 7.00
o0 2.80 1.53 3.37 0.45 7.00
0.01 3.01 1.74 3.38 0.51 7.00

8, = 0.0 0.1 2.79 1.51 3.44 0.44 7.00

5, =0.0 10 2.67 1.39 3.46 0.40 7.00
oo 2.67 1.39 3.46 0.40 7.00

Z 6, 5, 0,2 22 Y, HIE TS, HIS @S0l U3 SASE LELHD DTl 2B KOINS oujdict $0i8 W BE
WA= 2188} 0| F0IMS ¢f THelo[Ct,

(J3 5) A ZEE2RQ| 0| HIF #st (D=7, 5, EE 4, >0)
CBB (5, =0.1,6,=0) CBB (5, =0,5,=0.1)

delta(risk aversion) = 0.01 delta(risk aversion) = 0.01

0
2017 2018 2019 2020 2017 2018 2019 2020
delta(risk aversion) = 0.1 delta(risk aversion) = 0.1

1

0.5

2017 2018 2019 2020
delta(risk aversion) = 10

0
2016 2017 2018 2019

delta(risk aversion) = 10

2020

1

0.5

2017 2018 2019 2020
delta(risk aversion) =

0
2016 2017 2018 2019

delta(risk aversion) =

2020

1 1

0.5 0.5

0 0
2016 2017 2018 2019 2020 2016 2017 2018 2019

[ BN Heaalkxy G

FXF2 QEE 7|12 607MES, YE2 ENHISS QUIEih #llis 74 WI|(H)E LEHC,

0
I'

36 | xusses mom Az co2ivt 062) 22-47



& A
] N

(E 6) ¥ ZEZ2|Q0| Wx £XMM (CBB, D=1, 4, %d, >0)
o] E= QEE 7|7H2016¥ 1¥FEH 20209 12¥€971A)9] =14 @& Q&S o= %5 DNS X3z
B 7|5 g} FEARS EESt] 155 S ZEE Q.9 EXVME gt Aolct. ol olF EE
o] AMEEIQY EX FYoj4S 7dolch EgE BAIFO] YFI Agte] w2 sk Astel #HEE HF(penalty)

ol 7=l
REZEDQ A= FoUE ZaolE B2= AP g
T= H=(0) T (%) L (%) HXK%) Hig FaojM(A)
0.01 2.98 1.71 3.39 0.50 7.00
85, =0.1 0.1 2.85 1.57 3.38 0.47 7.00
46, =0.1 10 2.80 1.53 3.37 0.45 7.00
) 2.80 1.53 3.37 0.45 7.00
0.01 2.89 1.61 3.41 0.47 7.00
5, =0.1 0.1 2.83 1.55 3.38 0.46 7.00
6, = 0.5 10 2.80 1.53 3.37 0.45 7.00
0 2.80 1.53 3.37 0.45 7.00
6, 0, 0,2 27t QF, HIE TF, HIE HE0| oSt SIS UED DTV 28 S04 oOjsith £8 U BE

0
Hitz HEst w0l w02 A HRI0IT

(O3 6) A ZEZ2|Q0| 9t7| HIE W5 (D™ '=17,6, ¢4, >0)
cBB(j, =0.1,6,, =0.1) CBB(6, =0.1,6, =0.5)

delta(risk aversion) = 0.01 delta(risk aversion) = 0.01

1

0.5 0.5

I

0
2016 2017 2018 2019 2020
delta(risk aversion) = 0.1

2017 2018 2019 2020
1 delta(risk aversion) = 0.1

0.5 0.5

A
il

0
2016 2017 2018 2019 2020 2017 2018 2019 2020
] delta(risk aversion) = 10 delta(risk aversion) = 10

0.5 0.5

0
2016 2017 2018 2019 2020 2 2017 2018 2019 2020

delta(risk aversion) = delta(risk aversion) =

1

0.5

o
o v =

2016 2017 2018 2019 2020 2%16 2017 2018 2019 2020

I B Heaasfll B

FXE2 2EE 7RI 607iES, YRR FAHISS 20|
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0

r9£
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HS2 A3l gAse] et 225 718 Al HE mye ojmy, o)% mE plei=y
z27A9 a3} Z Yehi= Aoz guiE) uleli 6, =0.1, 6, =019 B4 AL 7).

[ 4] am4 5= 2 291 8y

2E 19 IS HESY] o] 7[R B RO 37 ARHE W4 & A2 201549 129)
ZACIEA, o]% BE pTri=7 5 =01, = UILH olssiln BeE ASgols S 2R
5, = 0.1)9] 3} EAo] njXe J3ke A8 WAl(expanding window)E Z-E3Ith (& 7)2 7]
311 o|BA] ZEZF]Q Ry ¥ g IR risde B B RACIEA, ols BEE, D=7,

il

AT HES it 5, =0.1, 6, = 0.1)5l01A] of5 32 il 2 B2
& 483 B2 09] FAYAE FT Aol
) =% 8= o 32o] 249 T A & 69 oFF Hel

A9t g SAI BE 2R Faold B9 9
RE de] T2 HS AR Sele] 24 SAuiBe) Bwel wsheo] et Aok 27 2
717b9) Al A8 20064 192 AT ARel  olF] 5 2ESH0] B42 fAle Tk Fa}

(B 7) A ZEEIR9| Y XN (2T EB)

o] X= RE 7|IZH2016W 1€RE 20209 1297149 114 @& &S tdos &4 HE yiloz &
A DNS R0 2R 7|HEAPEY TEARS T&5to] 72535 20X TEEL Q9 EXANE At Aol
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Efficient KTB Portfolio using Coupon Bearing Bond
Mean—Variance Optimization Model

Sang-Heon Lee* * Hosam Ki** - Geonho Choi***

Abstract

The purpose of this paper is to extend zero-coupon bond (ZCB) mean-variance portfolio
optimization model to coupon bearing bond (CBB) counterpart and perform the empirical analysis
for the efficient portfolio of KTB (Korean Treasury Bond). As KTB is issued as the semi-annual
coupon bond, it is appropriate for CBB portfolio model to be used. We introduce the no arbitrage
condition between CBBs and ZCBs as an additional constraint into an otherwise standard mean-var-
iance bond optimization model. From the empirical analysis of KTB from 2006 to 2020, our
finding is four-fold. First, the optimal CBB portfolio is similar to ZCB portfolio. Second, CBB
portfolio is slightly different from the ZCB portfolio when considering target duration constraint.
Third, the selection of maturities and introduction of strips result in the substitution effect between
maturities. Fourth, from the perspective of financial institutions such as bank and insurance
companies, some concentrated allocations (corner solutions) and the abrupt changes in weights
are needed to be mitigated. The implication of our study is that it is appropriate to use this
parsimonious CBB portfolio optimization model for strategic bond portfolio management.

Key words: coupon bearing bond, mean-variance optimization, Sharpe ratio, diversification
effect, dynamic Nelson-Siegel model
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