MES0| J[HIE KiMts Da

O X§ oi** sudstw)

Abstract

e AHIEE AE2 F7RE 7Iae TR RoRt AP/ A rolnt. g E2 FEAH
PAE mEE ALY 7Ia9 AR RE 28 4 Ut £ A= e WE 2RIkl A ES
ARAFAI] Tt S8 Kgohe e S AFsiit ARuiee] AdE S0Pl e AEdE
e GO A, AAdaAeks 2 ABRAE Zde Aol #Elke $95IEH. olE E9l H
AT FAHS S Feske WHEC tisl 243t 1 A3 ATl ot SAN At

vlwsige ) He ke AT A% &

SIEACRIE 54t B7F52 o] A Aot

o= FAFRE Aol 258 & 22 oI5 BAAQ 2P e A4 71aell AIMAHRHRARE R
) 7] AHE Rges 28E 4 IE VW

[1]ae

2T AaE0] AMFASTEEEALM)] tigt
aZ AP AlFsIT d7lael AoiA
2 Ao} 715282 SR e azsio] it
2732 ek PiEolth ol ALMol2R= 8019
A HERERO] FA|(EZ2 AAFAN7E e d71=l
ot ALM| thigt Fa/gde] s A== o= Q4]
St 9A] ¢dt. o]d olrE T = A EoIAY
AATAE 94T 2271 Sl Alx &2 72N
ALM =Rl0f| 2=53o]x] efet. J2ut A=t 534

o2 SrpAHRITE FAIA S ALM WHEES A
7t EAHA] o2 A=A 1 Easdo] EAiT
&3] AIMOIA 7P wol AR ARuiE] e
AF(stock)?] ZAFONA A4/ FA" 2 S/ H =
AR, (tlow)e] /HEoR “U/AE 9 HleR
=7 = Q.

E3L B2 59 e FAEACIME 71e
o A7 E FAlske A& 289 5Hos 71
At i, e AA7AE S5k AR

* 2 g7 HEWI SANEEHEYTL, FrZl0lE, MZ2)9 M aitigty X2 SHTHE(CAPM) S| X@oZ S3MEQIELICY

ZFHIO] - RoHiE, Mg, ALM
JEL 287|3 : G11, G20
** SACYSh) 28 T4, E-mail : jaylee@ssu.ac.kr

HHHSoil 7|2Her KpatHy

AT

H

o]
—



A A= O] A7]F004 olF AAlstal 94|
gt} AR = 7159 FEs Qulsted), 71e
o] EAistke G SHoIA Y HE A7t 8H:
ALM A= ol#’t 7159 Frfigia) Q4= A4t
< FAE e AFeE&2 A4 FigE B4
THE F7RF AR 1%9] -842dE0] APvule%
9] RAzGH§-Z BESF= A YRt Ak
HAg Rad]l 345 S22 HSAA0E e
Hl&Ql FAE A= M4t g S AR E
H7RE A2 1%9] -89 E0] FAH A%
HARES HEF= A gl vpAge =
2 o] tiido] Bl APk AEE Wi AeS
APike] S SAEE H7IRE A0 1%2] 28
FoE0] AYPulle%o A&/9FES HEdFe A
< 9ujgit}. o]F % ALMAHE= A 75 )
g oA AT 4= AU

2 s A B s o] AR 71l
At A&/ A2)0l| 719kt ApihE =Y
S Al AE BEZOR S} AAHjES] Al2F]
Atel & 4 = Markowitz(1952) g 0] 4H]
7t AHIE 2ol Z3HE]7] AlZSPHEA Campbell
and Viceira(2001,2002)° 9Jsf| Z715AA 9] A=F
2 2P HEe] gk o]24 A ARESIeL olE
ALMe] 9J3t A=kd ik o 2= SiE]A] ok
o}k Markowitz(1952)9] HaFa4t 2y A4
-9 SHTkS B 7102 Aol EAJS wks}
A Zotoih. Alwl] 44 wtgslE= ALM 232
AlEdol o] oJgt H(Boender et al, 2007)%
B2t SHold A= HeE aefsls 235 2y
02 FFxo] WAElo] g}, FHEA SHIAY
243}t 2o tfgt A9 Ao 2= Leibowitz
and Henriksson(1988), Sharpe and Tint(1990),
Ezra(1991), Leibowitz, et al.(1994)°|4 ZFAtofA
FAS 2Rt Yo95ASurplus) 71HEOE 3 2|23}
RS AREe] HHEA HPHE] okt ALM 23
o thgt A7t ARSI ol e} oA g
Campbell and Viceira &2 AL A&7}
7BA9] 58737} ol tigh AHIE EFRLolA

2 | nuegom mion s 022 062 1-14

9] vtgolzk= 380l Aot S B¢ HHAIY
(2020), 1733}, 452(2008), H-&71 & 221(2016),
o]4%l €] 221(2018) 5l s B4 EHiolA
A=gete] T4 Ao Qfgt ApihulE o]
A=A 9A19(2020)2 450 wet 2 4H]
9 HH T2} Aol itk A+= 7HJALM SHY
goltt. 033, JF2(2008)= Yoi= &3}t
F= B ARl FEst9iem, 1871 9 2212016)
2 Leibowitz, et al.(1994)9] Surplus Ego] HAj2]
e 1EoHA] 2ok XAt APulE AA9
HE AT olFsks 23S AAstat o4l 9
2R12018)2 FEAHHA A S HEE |
A4 A7la0l A FAEHEAE SHARE
ot ARHIE 23S AASHTh wEbA ohekdt
AIM A& F &S MY BF7PEes sk A3
&l TRk AP o] AAE Eaio] gl

2 A9 FAQ e AP 373
St shuhe] A|#olar o]9F TS E A4
(funding system)9] olsfie} F#slA] Itk {54
(2020)0ll =W FAE7 1 Qs £ A
A2 FA FEIFA(PAYG), AAHEA(Fully
Funded System), F-229F4](Partially Funded
System)2.2 FEETH BRI GHAE =Y
02 FofdE A& ARk Wl
AL BAR Aag 2ol Ak 28510 ]
FA Aol diulel= wAlolk. ozl PR
< AR e 2o gHEE Aadt 2ol
ulg| ZF 257t = Foi0ll iRt @AV RIE 2Rlst
= HAEAE ol APk A-dsls AR R ofs]
Aot FapAla A AN 759 982
Ar9] FZ0| tiulsl= Zoltk. ofw] Aol FHL2
FapBaloa s 189 /fdoE SHAFTAZ A
F9 Mo E S4sfof & Aol REAFTAY

$= FapAlat A gEbAlo] S5k FHol.
T AR @A AHAbtEo] vlsf vl AA
WA FA O E A7} 2FE7] oz HS F7]
Aog FHyprAlo R o|g)S FH[gfof sl=t] o]d]
tigh 7|2 QIAEE APgElolt) wehA 7159



2 TR ol AdE T e
&g F3YsfoF At SUL WIEoRE o}tiﬁ}i
A TAE Tt olsfs & < A=, dEs
wopd 54 7150l ofd AgEAle Tt
ozt ofd APgriA|e® ofsisle Aol AErt
719284 ol o FEHojEtal & 4
ARAR A AFEFRA/FA), FAE A
(Fhit/E4S), APuaR/AE) —Ol i #2{o]A]
ok Apke ofd AEwez FuiEe BrRR=u
et ot AARE 129 & = AU EL,
APSAR QA A4 A= gets] v ==
FEE ofd. sfg AEAE 282 o o= Ay
At e A4 °}7}7P 93] wizoltt. old ¥4
oA A& 7120 FEAHYA o)A Fat
Yoz olPEy] o] Al A& AP e
et ABz ol 285, FE mEs
A7 IENE 82 4 A o, AR
Aol Aule2 H-EuaER/ Aok A
Aol wlsf Hr Efel 7] ] ARSSHE Aol
AR G Holrt. FapgAsiols 71a2 Aol
A B 400 tiulshy] At wmE Agojdnt.
I I H71ae] 7V AleR #2E0RI 34

[2 ]

TSI J7130| SEY HPHAl
AL 7] 2o] FRE AE2 i wjgol).
B4 JolE X2 LrolRY]E sl s XS
g0 Lol A% B}, B AT By
el MofE 9] JolE XS e AeieS
ARSI S}, ML Bxle] AR 2
YRl 52 9% 4 QXS Jujshs AH
AR AHolt}, 12T A 7129 AL 1S
7R oz 2xe st ofo] e B3k

/\ =20
rolge

o ok
od,
Ho
0,
rlr
mE

‘@ "

hin (¢]
_L
5 ofll
Hu)
mlm
15,
o X,
it
Kv)
HH
st

2o i 94 A92

*eg_i x@oﬂ 3514 . o]
W P54 BAE 23 9ol 1°ﬂ
%1 Sl 4:q00] Azt o] B HP Rz

o2 ol gk w4t ARy 73] xﬂ
7} 7129 *1117]-:(]&‘— 22 ERE £
3 o Aguige Aoz Aol
= AHZA 7|5 53 4 9

o
A
s 7]%—4

£ f0 1o

2 2

1

2
N

T
o!
E

x0, ox o
o B[
N

d

MY
o
mek
) 1-4

S P A2 HIBS
ooz zsof e, SAIo) 4714 A A
& R4S SIS 719 e84l e S
8] whgol.
olo] & AT NP TS FEAYPAS w2
A9 ZHEeIA B89 4 Sl ALM 71ko) A4t
L 2R ARSI Sk 94 2ol Al
2917 7ol A BRL AT 9] A
RS F43 Ao el A4S 2 e

o o
%
_[)4

2e 4 gt olhg o) 1 534S Aviuck
PO $3124 B3 o) 54 Aniny
£ ARE AN B,

3 w2 s,
3¢l x} e ket ol YT 4 9tk

At:At—1(1+rt)+q_Pt 1

@714 4,: t A& ZAL 1, : t A0 284018
C: t AR 49, P, t AAQ) A& 9Jught)

AN P2 W thedt 2o gejEr,



)

2 ee2 %i Zol=7] izl ARk ofzet
t
o] o] & 4 9tk
1+
my mfﬂTZ"‘”f =m, (1+r,—7)+n, (3)

@714 m, : ¢ AR HBNE, n, © ¢ AR
AgdE] 57 gt

Aulge AG)] = 2548 24 4o
B3} A2t S0 o) ABRS & 4 ek

=Esols

AE)IA o187 AEHE, AFTH 440
SIS W42 4414 FARLOR olshE 4
SIEHE 7Fgste] el T A7 Sefstol
s thet 2ok

mHT:mt(l +T—T)T+ En(1+7’—T)i71

i=1

@)

Ao0l=

dol w2 37 47 ojnol folg, AP
B9 7)) ket mlel AP B, 5 ke
o 39} o] Hejgict.

6)

H©)Q me FFHE AGeEe) 277t Drk
olefd B4R G IR BF BE40lE
r] 710} oJ8 BEAARO] 1:1 =R 3ol
WG TS BESSL That o] Fojg

©)

3]s

2, AOAIN) B2 AYHeE m 2 Felich
2RFBE Ut 72 AHAOE HojE 4 9]
o} ol T A4l Qs] ekl AieS
A4 AR & AS A= AFo] 5, 28518
o 2R BENE 727} D Aol 19w
2 A7 FB( = 0)°]3L BESEo] A2
Boleh @A) Aol T3] S Aol
Ay

2, AT 2Bl 285
o ke Z13 Ao PEe gastiht 23
AA1EA ik, A4)9) YREoN 002 S
Szt S0 840 T} R AP 2
817] t2olct. ojui AEAAMe] WA Zolr.
293 AR L840180] AEPRERTG
b A9 PR} SR BE PAgE 43
7] o] 7132 s o] o] I &S Sele
ko A HHo] Wslolo} diet. £3] 334
= Q71 ofeftt Tk Hoh]

(o]
=7

1) 2200 M2 7139 M HEl

29 ) XiE 29 ¢ KB
2348 8ol E +4 a7
2850l B S G g R &%

A | ruesom mos mis (o22a 062) 1-14




offrt. vpAHo R MR 7o A& FE] *
S8R WS A9 B A gt 729
Fufgo] ZAE/|E o1 HFHoR YA E %
k. 714 By 272 A4S B2 At
S0 350 DPE AR AgaiElo] Aol st
FAfel 9ot WAYskE 270l o174 Pgolke
AZ 75| Fufgo] gastERE FEe Azt
At Fo| 2405 @ it

JFoE ERAYPue2 oA A4ske Aol
Ef @717 o] 2 ebds] golrt. i, Fapy
Al B RAggAelAE 1 ou)t e R

N

ko ER0lES Aol Aol 28y dAgoe

A=E H3sR= A2 ARG E $YsI=
A o 71rg7] fEof| AAo| EHE RANA
Hoj}7] ojF 1 7134 A7|7HS IAsH= Heko
2 ERE HAoR= Zlo] gutyoltt. o (X )5
B3 Z4=9] 34939 Ay ERE FArE 4 itk

ALV F9] Aol 3AH R PPN EE
AFsta JAE LA AAGAALT Al A Qrst
27102 207099 AHul& 14 33 T2 5RE
B3l HEEE U A5HAE 59 AHSE AES
I 9t

9] A% YA AFTNZ 7]FL AxoA TAYs=
ZZ0]| tiujoh= w9l A4S 7k Qi 7|diF e
2 797} &L 2R FFo| WS F9-
AIFAE GAJSH= 22 o) wahA] 29 9
TS AES1Y] o8 F7F R T A9 34
718E B4 A&y 718 2 139k kel

=g o

NGre B3 Ayl 7agat 98 okl

o] 42 4 Ut

kil X]%% X]Q-Z:]_Q_i /B]Xc}"(:’_]"é‘ E4< 2 %7] E[mt} =y, =My (1 "F[I,A*/,LT) + 1y, (7)
wole}. olo] Hlelste] 9FF AN Z715HA

Zole}. REAYTA M= FHE she ZHuE] Varm,| = o2, =m?_, (0% +0>—20,) ®)
37]‘11;__: % E] @21'17_9‘0]1:}- }\]-}\E] 7}% %‘19__ Hol—]?ﬂ]'lg___ +O—i+2mtf1_a-An _27ntf10'771

= { ?*1(021 720’A7) +21nLtflgAn}

2 2 _
+mj_0.+0,—2m, o

ol

F2AL $PHE 202 A5k AR AP

= 1Efolo] ERAREee 715 A8 ¥ A0 "
(E 2) 72 5O WA U Y=
= s NESE
- WRHYRE(AY A2 0.2-19)
] =] ]
9 R ndas ge, asdag o 49
/\oﬂt‘" 9F% ]:]31]_]:”_*] - ;8-7] X]—}I\_]:Eq- lﬂi—iﬂﬁ]%g‘ ﬂ_t—_g '(I')I_X]
SR EEER a1z ) $4, 84 S9es Aol AEe 39
% ERINA - AREQ A2 BNz A2 1/6 291 1Y)
- B - )09 ¢ B 1090 JRE B 198N
REAY - A0S FF 7590 A 2
o Bl - 1004 3 el 1
8 REdE) - REns A% S0 o 4
- 9% o2 75 JKES 98 AeuE AEE 56
A PR pgass aqeet ads )

g UAFATLH, 2016, MYSHE A WERHS IHHE|LHT

HHhEoll 7|2ret KhAthl

AT

H

o9
(&)



714, pq: 71HAE, p 71d ASHEE,
1, 7T AETE] AL, 0,0 ARPREA, o
AE/FEE WA, 0,0 ASHv] #AHES] HE
A, o4 A AFEES A, 0.4, AR
AEdH] #AuEze] S4te vErdn

~—

K

B RIEIEE R R ER I
olefs} Zro] apect,

BARS T

[e)
rlo

O4r— sz‘ﬂi,ﬂﬂm O4n — Zwipz}ngio-n (9)

OP71A w;: iZPTE] FAHIS, o0 iAAEe] W,
pi- AP ASGEES FRAT, pic i AR
o A g eAHEe] FEASE HERdT)

2@ 20yE Bl AulE AP ozt 89l
o ool IS WA A& eI AHHATL
B2, FAUEIR= ATTAE F2 Apiko] gol
ZEASE Jolx]A Hr}. o= Campbell and
Viceira(2001)olA] AHIE E3ol= ZPiHlE 23
= 1T Y A7 AR EY] FEAR]
A@AAL] BlFo] IS F1 93T W2k o]
gt

T3 AQ)Y] B {} FE2 Ao = Qg
AL ulstar 1 o] Qo= AEr4o] QJsjAgt
e 91808 BofEtt. o= AXk-E0= ?lsf
Ao A =He 714 A Uit 7Hd 49
£ ¥5/go] oozt gt A2 s Al
Aol QJsiAlet WEEA E Aot ofet £
APug 999 ARES ARG o) OHA] =<9J5A.

Rtz
Ayl AT FNLOE A S 2T
S gl B REY 4 Uk 4 AhEL

HEAZL ZAEE |, ARAs] Fti4olE
Sjsiel Bnsols Aokste] 99 Haslz A

6 | muegom mon ms o2 062 1-14

Holat 4 gtk 941 Flisols Tefst BAE Al
v e 2

(T,‘E'_—X:” Pl) w: € arg Max oy = Zwiﬂi

AR st Prim, = m] < k (A& 9
A

20, Dw =1 (FAHIZ AP

Az oA Ahee AFALS HHuleo]
m7} @ BEE kOl5IR HE Algoz HAEHQ
Akl E Shortfall A} 22 Weto g ofgfgt
T Stk o714 Agdie AL FFde
VaRZ H3Y 4= Q=] 1 year 1—k Asset to
Expenditure Ratio at Risk(AEaR)Z F27]2 s[A}.
Agullg& AFARS BESloto] SA0Z HHSIH
thaa 2t

m= by, = 230 (10)

A(10)0014 2, = EFSHE FPuE Bxoj|4 9
ARk, A& HiE] A H&C] Bart Bt
opd &= Q7| wEo] ] 2, 9K= Zol7} Slrk.
JY $AE fH] 28189 Wsdo] 34 it
BFS; G}t ZARE ZoE FAHEL 2y
HoYF FtEER 7Pgoto] =& A7skA.

3123 me= AL A 9A F-iHgo] Hdt.
m GA| FYHoE AT 4= 9lort A@)] <JotH
AAk-go 2 Qlof def Zar 9 As ol
Ogt A APulg Folol2 BojR|A] A AHT
4 9irt. o] w QA A2 AQ)elA AiE s
< 002 A5t Amrio] ATt BEdh=
HPugo] 99 = g2 VaRe] = sk
A% AEt o] Aok Aake-go 2 Qg AU
A7t 7k Jd A 5 oV R siEekr] A
stAth= 9Jnjojtt.

The0 2 FojZl E3E SjofA AP A3t
Sk AHAHlE B8S 13T 4 9l



(BA P2) w; € arg Min o7,
AFz2R) st p, =m EFE HHEHE A
o - 1 @RI

A

w; = 0,

B3 APuleS oA Al i8S H4s)
She AR E3 APueS oA AF3 viHiEolth
o] EAleX = 2@ sl == ], 7Y
E0] EXFES G40k Aol o|FojHct.
I3 B35 A&l HsA tjAll P19
HAFAIRI AEaRS FAstol= EAZE MU 5
et

T A 15 231 SiE 2= A2 A gt oy,
ZpAkto] IeApAtaL FAEAAO R 2/ f FA|
okstol|A o] APl A Fash= 2l s €A
TS 4 Qlrk. EE ApAkgo] 271Y = Esll=
A 2he 4= glont Tl F1E B3 Fl9] EAE
P70l 4=4lo] YR Egoht. ol §42 3%
FAEA A AAS] 7|2 gt P29) AS- ARt
20| 27lo|d ExAPujE AFRACE 7} =&
Het. o] HA] f1d9] EXo] w2 s9] W} A=
A] 9F7) wigol FAekote] APulg HEA X4t
FAE B3l 24 a9 54 melsuat

AP HIFE wy, HEAAE HEHS o)

% @ o A2 Haskts ABALY 1FL

[ 3] s

Shortfall QIEiIof

£ dollK A== AFaR AEAIE B4 971
HoA o] AR8Ske EAAINRE A= vlusio] ALM

*
a,I'UE _ PEnOn

2
oMy m; 05

D)

ofefel .

* My 1PpO+— PEnOn

wp = ’ (11)

my_10p

A1DS S3f a3t 22 545 vold 4 Uk

() R A5 P98e) JBAL 255
FEHT MZL F7Ha,

(2) SFAAE A 579182 FBEA
$20% UL HFL Fagit

() AFESHO] T4 AP S Rk
TRl SRR S, AE] $918
Mol F4F AR FE ZaT,

b
Ho
ok
N
?2.“:
<
_>‘~l_,
=
ofy
2
of,
ol
fllo
Mo
flu)

AYuhe ARHLTE I AP TR
39 54 3 (1,0,0)2 ABeo 47 olsg
% itk 50187 Aol 2L o gHole
WEHL g0l 54 o] ol () SV
A1} STl e WRoE S uf )
80] $248 PP FAES Selof 3t 4B
A%7h 849l A9 1 Wit Be ovig

o] A4 A2 o Xol7h YA A,
AEaR $IAICKS: (109 Z2o] elslol gick. A4t
FAAZHOINE Qe Shortfall FEAkS
59 £A9S SAITE 1207 5 gde et

Mgl 7|gret Rt 28 | ]



Zt.
/’LA+ZkOA:O (12)

212 £4do] WAYS B8 k7t Eie 5 P4l
ojch. 12|31 A4t Shortfallide Aoz Holgt

2107 A(12)9] vz i Al W] et
74 7440 B asith. 183 ofFe}t o] A5}
Ak,

my—y =1, p.=4%, p, =—2%, o,=8%,
o, =4%, p,, =—0.5, k=0.05

9lo] B2 A m=m, ,—1.650¢°, =0.83
t—1

m

07 AREE: ojf o) & ZPABHEEA0] 0 w Y
vl &2 "< Qulgitt.

AF-Y FHoA xFH2 AHEA0|L yE2
217y A(10)3 A(12)8 WEokes A4t 7|42l Eo]
t}. weEa o] Qlo] Bl At APit )&} A&
g, Aty A8 ABA SR, o] 23
o e} o3} 2 10| =E&Hr}

(OF 1) A4lo] siveta 752 o) Rpiktat
A =A47E iAol w2t SEA0] ofgA Het
HEeAE BT Qlrt 94 AGHS A EA ek
0 2= FAFsoHARE AFulE AdALoA = F
AE7Fse GFolt}. 18] B AR EClA
£ FAE7Fs oY APE Ao = B4
7153 B9olt). A&/ e Y A AE

(a3 1) XKt ShortfallMat AEaR S USIM|2M

(@ py,=0.25,p4, =0.25

1% 2% 3% 4% 5% 6% T B% 9% 10%

- Asset Shortfal — Asset to Expenditure Ratio Shortfal

() pa=0.25.0,4, == 0.25

%

vvvvvv

1% 2% I 4% 5% 6% T Bl 9% 10%

- A5t Shortfa — 4552t to Expenditure Ratio Shortfa

(© pa,=—0.25,p4, =0.25

1% 2% 3% 4% 5% 6% THh E% 9% 10%

== AssEt Shortfa s szt t0 Expenditure Ratio Shortfa

(d) Par =" 0'257pAn =—0.25

......

=== Azt Shortfa — Asset 0 Expenditure Ratio Shortfa

8 | xuesem mnoa mns 2022 062) 1-14



el AT 22 #A7T A-uE Ad A
7P F2 Bezziolt. (™ Dol bl sigshH
o] o BgHS] 7Pk 7P A veRdtt 2T S99
Alo)7] izl SHHEA Aolre AdAE B
HEEshe FARRel. 7P 2Rt B2l (o
AXE BEHS 7= ¢ vlddE]l gge=
S2E o] A ARue ARk A A
of vlsf 73t Aekzzo] At o]Fx AFTAHEL
3} ALMO]| ot F2F A2 Aot ke 4 el
2 HOFA i}, S8 Folil A= Bz
of we} Aol Ido] wehe ¢ ik, Al=wae]
HEETE 719 s 92 Bol HeH A&
FEET AlEtiH] A vl 719kl 2Js] st
=Aole e HEE Wi B, F A%
g 8BS 5%z SIS o] JA| sz &4
ole adE ¥EHA Hrt

221k FHIE AEaR 5 HAAlC] UER R ol
£ A®), 40109l AHPREge] 222 vEht
7] ggoltt. wWEHA 71e7lel 9FE FE 8be
7|12 AR, AT, A W] Hsgol 2
Zo|ct.2)

o

Clokst RAZZABI0M XrAHHE: 3

AHES (I Do 883 ZEE|0E Ut
Wby 587 LEEjo] A3t 2 AAAIeRdo] wARst
© TOIA At si7E AReEAl dd dEtA
S ABAFA st o5 (shift), 71€719] FEH
(twist)oll 2| 1 87k 2H€ 7Fs/do] A 53
3ot ool FFe F= wsE(shortfall 28),
A=rae] 7195k 52 AfHez 2 £9 319
HILE 7 Ao wehA HA A2 ot
Be 2gUM 22 7RsAol At

ZHAet oA F3 olE AmEAL A2 Ad
At TR F AllofH, FedAkte] e
02 3tal AR 7IviedEdt Ade 44
6%} 12%5 7Pt TR 82 2%=
7Pg3IAL. o] o|F= s Aot AE T
3 ZEET R £4o] 2HHA "

A Aleriapet e AUReE 7P ofH
oF 2

AUElL 12 A2 8E0] Rl AA] 20l
AUElL 2= ASFEEl B TR 725 7
siih ARl 33 4= AU 13} 20014 123
FET AEHY] FAHE] ZREAE W3t A7
208 AL 1,2 AR #EIRE A%, Ald

(& 3) $XIEM ALI22

AlLE|R 1 AlLige 2 AlLi2le 3 AL 4
7|cHt M 7|cHzk HEM 7|cHk HE 7|cHzk HEM
A& %E 4% 8% 8% 8% 4% 8% 8% 8%
FAHE& -4% 4% 4% 4% -4% 4% 4% 4%
ARk A EH=0] AFEAS
A& ddE 0.25 0.25 -0.25 -0.25
FAME -0.25 -0.25 0.25 0.25

2) M@ { Joll A= 0,9 A=t 718719 HESS 0l1C.

HHHSoil 7|2Her KpatHy

AT

H

o]
(d@)



29 34%= B AR 7Pge Aotk

T3l @A Aduieat JA AduieS 1783 vpt
72 13} 0.83& AAsHAt

I HE ATEHE AU 12 & DA 274,
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o7 QryE). FAREAH|F ) P9 HES
& 4= 9=, AWt shortfall &2 v oE Z7}
SR P& shortfall 52 IX|= AN 74
skt 718k UgEl] 282 E zh=c) Tkl 10%
9] ROFES AL AY oWl S 71s7dol 24t
ot ok Aue 24k A9 23 AN B2
H]F2 48.0%7} =9 o] 1 Shortfall &&2 10.1%
7} "k E2 o] AL 7Y E 3.9% = EXFYE
< ok QIthH ofid AR Si= A ERE
94T ¢ k.

FEZ Q0] AWt £442 BE A3loA Au}E|L
13} Z7] gigof AU L 2014 AU 474K]=
AP shortfall TE 402 AHEA AU
9Q 39} 4= AUE]Q. 13} 20 HIsiA AleAl £40]
A Zolt}, w2hA FFGe|E Shortfall g&°] Z+
AU dijsiA 37K A & 4 ot AlvEe

39] AL Aui& shortfall AFS 10%E G
7% st Al ok ofgh obA AFE3H viiE A
& shortfall & Hasfole HH AFAHEEAH|
22 AU L 2014 42.4%, AU 394=
2.3%, AlUElL 404 0%7} Ect. &, ABAS7
AdAA T ETe wigko g2 245 3L AU
13} 20} 72 UFE|9] agnt 2451 % APt
Shortfalld} 22 v H o2 AR d4do] T
ot 233 AU L 4olA] gHd AulE shortfall
& AekS 10%=2 AFT AL = AE2 4 9tk
o] wj & PR FEAH]FLZ 51.2%°|tt.

TS ERFES A7 W =97} HJANE A
2] 9 29} 404 = Hgulgo] A7|HoR FYEE
EAS 741 it

S, 919 AV B YA Al
7H] 2 52 B3 ARk aeelgitt. A
o] = AE Hespr| Adf AL 19 B4E
7IEo R AN A& gE, AEt FAHE
o] AT 232 (0.25, 0.25)%0 A3 AUl
5, (-0.25, -0.25)%1 4S5 AU L 62 5t
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o 4) ALIZIR 10JAQ] ZEZ2|Q &M

-‘.;I*z.'xfﬂ ZEZQ !EE—%EIQ 71t S o3 Kpik s
FXHIE 7[ch2tE ! HEE Shortfall Shortfall
0.0% 2.0% 0.0% 94.0% 10.6% 0.0% 13.9%
10.0% 2.4% 1.2% 94.4% 10.3% 2.3% 12.5%
20.0% 2.8% 2.4% 94.8% 10.2% 12.2% 11.4%
30.0% 3.2% 3.6% 95.2% 10.2% 18.7% 10.6%
40.0% 3.6% 4.8% 95.6% 10.3% 22.7% 10.3%
50.0% 4.0% 6.0% 96.0% 10.6% 25.2% 10.2%
60.0% 4.4% 7.2% 96.4% 11.0% 27.1% 10.3%
70.0% 4.8% 8.4% 96.8% 11.5% 28.4% 10.7%
80.0% 5.2% 9.6% 97.2% 12.1% 29.4% 11.3%
90.0% 5.6% 10.8% 97.6% 12.8% 30.2% 12.0%
100.0% 6.0% 12.0% 98.0% 13.6% 30.9% 12.7%
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AR 5,63 AEAE Al B sd  HIS) SR, A Ade Hasshs AaA
BEZANA AE AR 27 AU 19 AR HISE AU 59004 34.5%, AUl 6olAE

(E 5) AlLI2IR 2~40iM2] ZEEZ2|Q &4

AlLI2]192 AlLt2|23 AlLtE|24
S
expix  JI0NE  HEHE MRS JIoME MEiiE HEsE J[EE NS HEsE
i A Shortfall tig A Shortfall i A Shortfall

0.0% 98.0% 10.6% 7.2% 94.0% 10.6% 13.9% 98.0% 10.6% 7.2%
10.0% 98.4% 10.3% 6.2% 94.4% 11.0% 14.0% 98.4% 11.0% 7.4%
20.0% 98.8% 10.2% 5.5% 94.8% 11.5% 14.3% 98.8% 11.5% 7.9%
30.0% 99.2% 10.2% 5.1% 95.2% 12.1% 14.8% 99.2% 12.1% 8.4%
40.0% 99.6% 10.3% 4.9% 95.6% 12.8% 15.4% 99.6% 12.8% 9.1%
50.0% 100.0%  10.6% 4.9% 96.0% 13.6% 16.0%  100.0%  13.6% 9.9%
60.0% 100.4%  11.0% 5.2% 96.4% 14.4% 16.8%  100.4%  14.4% 10.7%
70.0% 100.8%  11.5% 5.6% 96.8% 15.3% 17.5%  100.8%  15.3% 11.6%
80.0% 101.2%  12.1% 6.2% 97.2% 16.2% 182%  101.2%  16.2% 12.4%
90.0% 101.6%  12.8% 6.8% 97.6% 17.1% 19.0%  101.6%  17.1% 13.3%
100.0%  102.0%  13.6% 7.6% 98.0% 18.1% 19.7%  102.0%  18.1% 14.1%

E 6) AlLI2ZIR 5, 60jAe] ZEZ2|Q £

AlLI2|25 AL{E|26
Al X8 (0.25, 0.25) Al =8 (-0.25, -0.25)

Eadatan JhNEE e 9 Stk JcHxEeE MEHE R Sl
Shortfall Shortfall

0.0% 94.00% 10.58% 13.94% 94.00% 10.58% 13.94%
10.0% 94.40% 10.54% 13.01% 94.40% 10.76% 13.52%
20.0% 94.80% 10.63% 12.43% 94.80% 11.07% 13.40%
30.0% 95.20% 10.85% 12.16% 95.20% 11.50% 13.54%
40.0% 95.60% 11.20% 12.18% 95.60% 12.03% 13.87%
50.0% 96.00% 11.66% 12.42% 96.00% 12.65% 14.36%
60.0% 96.40% 12.22% 12.84% 96.40% 13.35% 14.96%
70.0% 96.80% 12.87% 13.40% 96.80% 14.12% 15.62%
80.0% 97.20% 13.60% 14.05% 97.20% 14.95% 16.33%
90.0% 97.60% 14.39% 14.76% 97.60% 15.82% 17.05%
100.0% 98.00% 15.23% 15.50% 98.00% 16.73% 17.77%
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Asset Allocation Model Based On Asset to Expenditure Ratio

Jaehyun Lee* (Soongsil University)

Abstract

The asset to expenditure ratio is an indicator of a fund's purchasing power and financial
soundness that evaluates the size of its assets by its expenditure. It can be used as a financial
indicator of a government policy fund that follows the pay-as-you-go funding system or the
partial funded system. This study studies an asset allocation model that reflects the characteristics
of the expenditure growth rate and business balance, which are factors that change the asset
to expenditure ratio. In order to reduce the risk of the asset to expenditure ratio, we prove
that an asset class that has a positive correlation with the expenditure growth rate and a negative
correlation with the business balance is advantageous. Through this, we propose the methodology
for deriving the optimal weight of risky assets. As a result, we prove that when the asset to
expenditure ratio risk constraint is used compared to the asset only shortfall constraint, a set
that cannot be invested in the asset shortfall constraint can be investable under the asset to
expenditure ratio risk constraint. It is expected that it can be used as an asset allocation model
based on ALM (Asset and Liability Management) for a government policy fund which has no
explicit liabilities.
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