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< Abstract >

The comparison of the value and risk

in DB plans and DC plans

This study explores the features of defined benefit(DB) plans
and defined contribution(DC) plans in Korea and compares the
potential values of each type of retirement plan using the option
pricing model and stochastic future value model. Based on the
comparison, some policy recommendations are proposed in order

to improve DB and DC plans.

Unlike the traditional DB pension, DB plans in Korea provide
workers a lump sum retirement benefits when they retire. The
lump-sum benefits in DB plans are calculated based on the years
of service and final salaries. Therefore, the longevity risk after
retirement in DB plans that is borne by employers in other
countries is transferred to the retirees. The remaining difference
between DB plans and DC plans is who takes the investment risk
during the working phase. While the participants in DB plans can
take guaranteed return on investment same as the wage growth

rate, participants in DC plans should bear the investment risk.

This paper values the option imbedded in DB plans using the
option pricing model. From an employee’s point of view, a DB
plan consists of an underlying asset (DC plan), a long position in

a put option, and a short position in a call option, that is a DB

- xiii -




plans equal to a DC plan plus a put option minus a call option.

The option value analysis of retirement plan shows that a contract
under which financial institutions guarantee the minimum rate of
return and take risk can be used to reduce the investment risk of
pension fund. For example, financial institutions, guarantee
minimum rate of return for a period of time, and take a certain
percentage of extra return when actual return exceed the
guaranteed minimum rate. This contract can be seen as an
integrated agreement of buying one put option and selling part of
a call option(waiver contract). There can be another type of
contract under which financial institutions ensure the minimum
rate of return or yield, and the actual rate of return up to a
specific level, and then if actual returns go higher than the
specific level, the differences between a certain level and actual

rate are paid in fees.

This paper also uses the stochastic future value model and
compares the expected retirement wealth of DB plans and DC
plans. The stochastic future value model implies that more active
investment strategies in DC plans are needed in order to match

the retirement asset in DB plans.

Finally, this paper proposes some policy recommendations
including the increase of the minimum funding ratio in DB plans,
guaranteed minimum return contracts, and increase in contribution

rate of DC plans.

- xiv -










(Defined Benefit:

€]

ChE

3}
o}

=
=

€]

WA o R 9] 24}

Q)

=2

I A&

rJ
Uy
o

5
o

5]

o =

QA EAe el we 24 D

)

225

7 olF R AH, voprA

SERERT

=

27be] Meo] 15

A
;

_]

X
p

)
——

T3 7

]

2t AFAA el

o},



20

1S uo v =
toh. 222

J|

webd 74g4te] 4ol 4 DBY =

o] Aoz

=
=

8

AA AL HEL

§_‘|__

7kl o

]

=
FAR

o]

o
Hlo

A3 (Individual Retirement Plan: IRP)2] 7}, AF-8-2l2] DBE E &

ol

—_—

=

ﬁo

el

To-

Aol DCE F

1
L

A

91

]_

=X

glutete] DBY H

ofel H

)
o
A AH (life annuity)S A+

ol3t}.

o}
=
< ZEAL HAE o dAES AFTh

1 A%52% DB3

9]

ksl
pud

22 A F

—_L
L

&

g

a5

g

& 7)%50] ¢t} webd DBE H

3|
pud

PR

CEREBEMELER

HH939 Aole TEATL HAT WAA HHARe] T

[}

DC

7}

| aA o=

& 9s
o3, $-2lujziolA

+ DB

gluete] DBY H

o
-+

3

of H

NAE Fdo] At 222 YAdA EH DB

9]

o H|

2919 ol gk

jat

Aol St

L
R



L M2

A AT 7HA]

@E&o#ﬂﬁ%ﬂw%ﬁﬂwﬂwﬂ%
W . MR % od o WK e
oy Hr < =3 EIE_l‘.roﬁl
WK T TN o <
I - A S
TAERE R R — D % oow D
tfpRdyr GrEaxg ™
P TR B T I
of Mg o @ g & R g £ A
g T Y
o< o _0_1 )
JI,._,_NEUHMﬂ‘OI BI__/IOAJD\_&,!\l_,_AIJU
DRl Ay A e E R g
mh‘DIEon_Al.mu‘ulﬂ%Qeﬁ_lﬂ%mﬂﬂﬁ
xi%ﬂ@%%ﬂoﬂﬂo_aofﬂ
M:Mﬂ%l.eTQ]oENldm.oﬁﬁﬁo.o
1:1_ o ﬂ ﬂﬁ M mmo _UM o% H;l m _1 Ot w
u} a 1—-0] )
AWHQ_LHCWMOTﬂﬂ}}oEoﬂ_ﬂWW
Lfﬁ_y_o]%ﬂlﬁ:ﬁx%ﬂﬁo N
_M%EMEW%%%_ML_LG%
o — BOE L o ~ B
B T X qﬂlﬂﬂ 40|o,|_|
@%M@%&%%ﬁﬁﬂ#mﬂw
E3 : : T N o N a
ﬁﬂoww_ﬂ%@ﬁ%ﬂwgg%a@o
FUr T LT T poobE oy A
%mﬂ%o»%m@ro_uegﬂrmﬁﬂ%&r%
" = R0 =
g T RN oy g oo
TR W W o A AR T R TR oo dp

(i3
=

o}
=1

EEEEBESE B

T

14, 224, FEIA FEHow B

I 2o Tl

[e)

=

Ao THE o
Uel AgAA welA o

=N

L






i
Il

o

._._.
o}

@

oll
ar

ra

._._.
(o}

Kl

K0
wr

ra

I

3.
2y e






II. 88959 923 FA94

A= (pension)o| & HZF £ FA AFEHe dFY EFo|thD o] A
o= FAAF (life annuity)9] oot dx|etH, mEbs Age FAA
79 dFolt du(annuity)olT L FUIE = dFY EFLE A
% & Utt2) wEp AFS Ad(annuity)= E3F & A5S ST
A FAOFE AMRSe Hom B o Utk F A5 71 532§
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g R Vs, ASAEN T udE Vss s

A e 7IEd et oy FHE FEEY dEs RS T
TE AMRHE 7S dF Ads vEsie A9 de 59S 43
Sk W olth

AR AF APE L= WA wEt HYae Agy Ry
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1) “A pension is a stream of payments that starts when someone retires
and continues in payment until [they] die. This is also a definition of a
life annuity, so a pension is an example of a life annuity.” (Blake,
(2006a). p.1)
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XA DB DC | A DB DC A DB DC

1975 38 27 11 311 103 208 260 186 74
1980 49 30 19 489 148 341 564 401 162
1985 62 29 33 632 170 462 | 1,253 826 427
1990 62 26 35 712 113 599 | 1,674 962 712
1995 66 23 42 693 69 624 | 2,724 1,402 1,322
2000 73 22 51 736 49 687 | 4,203 1,986 2,216
2005 83 20 62 679 48 631 | 5062 2,254 2,808
2010 91 17 73 701 47 654 | 6,282 2,448 3,833
2011 90 17 74 684 45 638 | 6,346 2,516 3,829
2012 91 16 76 677 44 633 | 6979 2,716 4,263

Z}&F: US Department of Labor(2014)
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4 -1
SFV=wR,+ R, 0 SR 'dt (17)

w: A% AL, Sy, Re AZ% FARLY FAFAE m2A s

SFVe A5 F 7122  3&}e], Tahani &

= E3 ES
Robinson(2010)2 & Hio =g &S ALt

PsFV= 6)=1- N0

N(-): +4
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EATEE
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StA T EHE E Y B oy 2o
E =e'Tx —i—i(eAlT 1)
1 Al
2ws , A,T 2s*  ar 2s* a7
E = A,T 2 34 44 _ 3d
o=e€e = X + A3( 1)+A4A5 (e 1) A, (e 1)
(20)
A =n—1—a)y—ap
Ay=2(1— a)y—l—?oc/ﬁ-oz
Ay =n+pafo—a’oc’ —(1—a)y—ap (21)
A4:277+/82_A2
As=n+ 5~ pafo—(1—a)y—au

SFV7} 534K G)H 2AY 2 52 A3 FAlF(eY &

Folm, &S Hdgleles @AMt ts HFH FAHIFS TFeha,
7o) A&3te HEXEEEEY Y JHAE 7§ Atk
& Eo] 40419] FH7} e5Alo] E RSt Aol sttt 159 ExX
7 FYS BF37] 98 50000088 E o= 3
2ke-100,000€ 2 ™, 252 "id 7,000 &
g A FolEol 23%, AN B FoEC] 6%, WEol 16%
) Tahani®} Robinson(2010)2 & @A BlF2 85%0]H, &3t
23 50| 68%, 7ItHgko] 763,000€2], TFAXI7L 469,0008 2 Y-S
Hoj Fof 5o =3t £ o] 2% ES HoFrh

B

H1 1o o off rg
>



A= DCE HHATS vl

RN
B
)
=
ofl
)
N

S Hz A A= 7,000€ &

W 2 AR elM e ARt Hz Ak = 100,000€ 2
G 23 At 500,000 2]

T 3 AR 713 25

r A ARt o E 2.3%

u F219] drift term (BT E) 6%

0 A A4S diffusion(R-54) 16%

n AZ(S)9] drift term(BTF7HE) 0%

B AZ(5)9 diffusion(57d) 0%

p Sot R FHAF 0%

: Tahani & Robinson(2010)

2) A= FEH vH7HA

Tahani & Robinson(2010)¢] =9 DBY EXAF3 DCH A
=9 Hlae] A& F Aok F, dFo] A st 1A
DCH HAAF] Ak S/ wid 44 ) =
A5 AFdte], HF Al Astedo] DB EHAAF FolEth wobd

F82 ok F5sh gopnt.

S, Hx A7 A= 10074

w 9 Aol A el A Az A3k = 04
G 2% Ak 19 2,348%9HY

T =% ARAA 717 30

: 7919 APk o) 23%

" APARe BEFE 6%

o ARAYe] W5 16%

n AZ©)e BAF7HE 5%

B A=©)9 HEA 0

) Sot Re| dHAS 0

%: Tahani & Robinson(2010)¢ll 4] A&+ dtetrlEHE D2 AbEsta, wid A=

ol AFHFEVF Sl
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9%
21,896
100.0
20.3

7%
28.0

18,422 | 25,995
100.0

| o|2f 7tA]

5%
37.9

8,897 | 12,255 | 17,185
83.4

9,789 | 17,241

3%
7,070 | 12,348 | 21,343 | 36,517

6,594
7,659 | 12,641
1,866

29.9

58.5

1%
4,004
4,998
5,606
1,088
22.5?
95.1

0%

3,000
4,390
4,813
745
17.5?
99.9

n-4> ¢
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1%

— 30

— 00

— 0

5%

6%

T3

FAGAL FolE = 25%, AFAL B FoAFE = 5%, AFAHE FIE
WMEA = 25%, 71 = 304
1.0 —
0.9 — — 1%
o8 {f—_ __--_-__-__"——-._____ — 0
0.7 — —
i r! / _—— = — 3%

B e—— "
S R e — 2
o =
0o WL JLZZZ" o

HExHt HIF

2

APARY FE = 25%, AFAL FHE FAE = 10%, ABAL FHE
4 = 25%, 71zt = 30



68 DBYE FAAFH DCE EHAAF nln

<E lI-5> YAPAMe £ BT HEMo| Watol u2 DCH

1 2 3 4 5 6

AAALE FAE®W) 10% 5% 5% 5% | 10% | 15%
A2 HE5A(0) 20% | 15% | 20% | 25% | 25% | 25%
2% 12,348 | 12,348 | 12,348 | 12,348 | 12,348 | 12,348
FHAFA 8,897 | 8897 | 8897 | 8897 | 8897 | 8897
ERIgIs 24,919 | 13,545 | 13,545 | 12,641 | 20,890 | 33,494
EFAR 17,089 | 6,637 | 11,455 | 9,789 | 14,626 | 22,483
A@AAE BlF (%) 835 | 100.0 | 100.0| 834| 70.0| 63.0
315 (DC>DB) 795 | 48.7| 405| 379| 69.7| 908

F RAYAN £UF - 25%, JTISE - 5%, /1% - 30d

FAFEL W vAle IS 2] Al AdARte] FelEe]
10%, 15% 2 “dssh= 455 ¥ EJYT. @At vds Solds
T =2ggy 8o welxx itk A AN WEAe| HelHE
7492 B9, H7 @A vFo] 100%2 HolAM, ZX B4 48
S ot Foldth 49 Eo] wolAw, WMEAH] FolAE AL(FE 1)
e @A HFo] WLEleE, B @AstEo] T ou] sl Eo}
Atk AFAEEC] THFALL g M| AHOE FOWMME
WEAH] gl dRolnE, RS IAY FES Fol7] AHE 9
jH] ol Fo] Eolxiof s}

A

955 - 01332009 5 Al @ 7jole] DBE HHAFo
9 559450 DBY HHAF) YT FPuk
obd gr(F] U2E AR HE AHstel Sk I
Fapre] Mol Eolol ute Fofnl g FEgel FEHAN, 1
F40] AAm, Folelzmrt Folde BT EF YFPLE]

=
mols AU T FAEFol) RrjdE BEE 94T 5



oy, dudsEC] Eobgd wet F4o FAMFo] vow, Hike]
Zxd vgsta BEFEE FI3] %Uh4) Tahani & Robinson(2010)
o 2dE 453 - 0|38 (2009)9] Aol W] HH Hige o7t =
oA, FHA= A9 FARE AAE AJTh AFE - ©]7% 3] (2009) 9]
A= Tahani & Robinson(2010)°] =dollAl ARk 100% 52k
Aok Zow, ojn fPFA FErdEH WEHde FA-AE HF

of wet 24 Hn
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N
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5% 43 =
1009HAQ) F2A1e) 30 d Fof EFode 412vkdeln, o o] ZEar}
DB¥ HA A 7tY9atdthy, Bagele 23619 3089 19 234851
doltt. T oA DCE HAAF 7H43 F2A19 gAFoe
Hi kol 19 2,641H(ZFH A 9,7897+)o]H, DBE HAAFol Hls|
Bol W & gl SES 379%0IHE0AT ARANFNE 5%, WEA
25%)°l 83.4%, F-BAMFAE 25%) 17.6%S FAZ 735

41) AF3 - 0] F 32009 FAANS ARG FAo7 FTHE TEZE Q0]
FApet, F2uFo] 0%, 10%, 20%, 30%, 40%% LEZZ S A5
k. @ FEF HEALS 738%, 3.44%, F29 N)FdET HE

AL 10%, 30%, T+ AHAHelE Abeld] AddAl= 3.7815% 5 AHE-SHAATH
ANFAEEL 65%, 55%, 85%S ARt

42) Cannon & Tonks(2013)E 167H=F2] 719§, 245 E, FAFIE A=
g uEog AEHoA 7HE AMEEY DCE HAAF] 7hx 9 ¥
S AxEged, DCE H2dF0] DBE HFAF va fFsite 2
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III. DBE &2 dAF3 DCE HA4A 71
<E ll-6> 222 HEo wa EXxodZo o|af7tx|

1(DC) | 2(DB) 3 4(DC) | 5(DB)

A= FFED) 5% 5% 5% 5% 5%

A= HE3(B) 5% 5% 0% 10% | 10%
A@AF FAE @) 5% 5% 5% 5% 5%
A2 HFA(0) 25% 5% 25% 25% |  10%?
=3 12,348 | 12,348 | 12,348 | 12,348 | 12,348
TP EA 8897 | 8897 | 8897| 8897 | 8897
iRy 12,663 | 13,545 | 12,641 | 12,730 | 13,545
EFHAL 4,669 | 2571 9789 | 11,395 | 6,653
A@AAE BlF (%) 83.9 | 100.0? 83.4 85.3 | 100.0?

5} (SFV>%3F) 375 | 654 37.9 365 | 487

2) DBE A+e 9

= A% B

Aol FAse 3
ANT AgHEE A4 AFAL 0
A%

zo
F—\:

0%°] ™,

o] ofgt ZEALY] AdFASE
qF AAakel 100% F

T 1) FAPARE o E = 25%, 713 = 30d
2) DBE Aike @ AAbe] EAlsle 7401 olyzt Zzake] YFgsE 9
AT AARHER HA AFAF BlFS 0%01H, d5 ALt 100% FA
He A% 9%
6(DC) | 7(DB) 8 9(DC) | 10(DB)
Pa= FsEM) 3% 3% 3% 3% 3%
A= HEA(B) 3% 3% 0% 6% 6%
A@AF FAE(n) 5% 3%? 5% 5% 3%?
A2 HEA (o) 25% 3% 25% 25% 6%
=% 7070 | 7,070 | 7,070 | 7,070 | 7,070
TP EA 659 | 659 | 659%| 659 659%
S ETRdy 7,787 | 7374 7659 | 8,002| 7,374
EFAAL 2323 | 1,310 | 1,866 | 3,196 | 2,039
ADAE HIF(%) 342 | 100.0? 29.9 413 | 100.0?
-5 (SFV>E31) 57.3 | 56.0 58.5 552 | 50.8
F: 1) FAFAE 95 = 25%, 713 = 304
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