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A Valuation of Company Pension Schemes
in ERBSA using Projected Unit Credit Method

M= S
Sung Joo-Ho

o i
re

)

T= FHEAZ|IZA S| (IASB) oM st MEltAloz XAt o SZFo{ M zEtAl
UM)E 2|2 EZAZH ol A5l T EMof tisiA 1&siict £35], Z8ist
5lo] SAIN MEMS ASsin, MElN oZAR| 2Dl SENEN oiZAlR|=H 7—%"

OZM PUMOIIA Zi2|sto{ol & £ AP (B ZE)ES WAIHSZ HAlsta Q)

, 7|cH=lBRlFe FMo|EA, AFASE, HII0|E, =0|XE(net interest rate) 12|
o
=
E
=
11

E

(S
65_ o
. 1o

mjo
» g
Il°l ofm

A}

co=, ©

| e e i S8 BT7I0% Dotsiol ATl ci AR 2e

1

r

10 HH
>

Hu ox rd K
e
2

=
To| £ ZIE & 471X|9| H2|(theorem)Z HIAIOP_L_ %'EL

rhr

2
T
e
2
AT
ES
e

* 78 stn A ety AR /38 F- 2 (Ghsung@khu.ac.kr), 449



Havhetol7 M7 M3z

737952 FXsta, 12¢9 1L45E Aol S0t 'Z2AE A o] By
(ERBSA: Employee Retirement Benefit Security Act) (©]3} 7Hete] & Holz}
o= dAEAT FPEAFA Y] E5 52 LY HAASAEE =
AL gHojstol] e = 52 F8 AR ofaL itk &8 1830 el ofn] HZ
AFAIFe] Sgste A7 F5"3 vlwatd Ag ol Ale]Z(life cycle of
pension schemes) #H M= Z71dAlo] o}, 28y &3 2] F§3H7d0l 1]
A Gge Zhepder avta 3 Uy, 3 F A= (defined benefit

AFAUANF 7S FAH A BN Feldom 258 F e
gHba e TRV g =4 Afolqrel tate] A e g s &
okl A e A oltt. aeiv SAIAFI A7 (IFRS No.19) M= <5+
o AP (PUM: Projected Unit Credit Method) shwHe A aslar o),
2]et gl TdstAl H iAo tig Av-& JF35(2002) M AFsta e A
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1) v]=¢] %= American Express(1980~&A))ollA 18750 H %22 HAAZAEES
AA| ST

2) HAAFAFY FEE 20104 o] F AARIGe] 8= <F 80%(worst scenario)©l
A <F 180%(best scenario) TEZ .

3) TEW A12x A4 (FAAgol T A THiAe] HA DS 7o g AP A
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of gt} of| & Eof, g T 7% Haberman et al.(2003)14 AgstaL 3l
= 29 —erJH 3t A2kl FapHe(investment strategy), 284 (funding
strategy) 3 w5 F(benefit strategy) 242> A5 AAA FETFo] EAI8H
7| GEE wE|Eojof gt} v 7L dA7]E TR Al el 8437
g7honE Fapreto] FH fAlAlolth E& Q1A AR E 27
S5 AR ol vk 12 BR AV]s ARhE 9 1 TP ] ?ﬂf
FA18] ~3 (investment risk) & ZE AFATNAM FE5402 ALH =
EE RS
Z’EL—E 2 A7 7|9 A71a SRAHEY RO Tto|=eRRlE Algdhe
A2 79 FE71955 PUM - elA AP ste] AAIg] dot. 7<) =
A& A7 PUM #8223t 9 2| d|A7} $-2]9] A5 A= vt
7} itk AollA 2 4 S Aot 28 PUM A idl] tigh 2] 4 A2
3402 Trowbridge & Farr(1976), Anderson(1992), McGii et al(1996),
Bowers et al.(1997), Iyer(1999), Booth et al.(1999), 43 - 11%1<1(1998),
ol 5T - 74121 (2006) FolA THFaL UA|RE, s FEHAS] HA H AE 2] FA
= *é sfo] ThEaL QA= Rokal 9]‘4
‘:]*er 7L°] :rmﬂoi ]]Ixo“ﬂ’\i AeAE =S g 71271
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FHFAY AFALE FJske AUAAE AF+5AA SERSF 2 A4 &
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variables) & 41 0.2 Trsld 7P AAIS AAsta, BAsto 24 dld AT
T AFA 298 93 F0 stolmglS REtmA} 3t} FA sk uhe} 2ol
olglet T<rs} gL A ot

b

& TEHEANA HgstaL = DBEAARA RS FoidA= " A &
o ]

= (pension)= Agste 2o ofla, HAYAF (lump sum benefit at
retirement) & A Hh= AS T8 A2 3t ot & AolA] PUM A

A& Agste] A7)zt Aess EEAFAF-(AL: Actuarial Liability) 2 3%
71 A (NC: Normal Cost)2] AF&m|7h &S gletalr] Ll olefe] 7]1% 713

(actuarial assumptions)= A3t} =,

(A1) A7 2274921 EAA (1) a%)el DBEHAFA=S 71ele] NRA
AFEHAR) =il PUHAIHE, 2E/HNRAEAF 5

EEEE ¢l

(A2) A58 7Hpension valuation)= 2 0= Pl xIch(G 1t B7F &1 713t
S (L t+1),t=0, 1,2, .. 2 A%sta ddo=z 9.

(A3) RERHE Fa) #d) 5355 (all transactions)< T 717t 2ol WY
aF ©9] 717 WefA 9] Wsh= glnt.

(A4) (7] Hit) d2745E (salary growth rate) < A7Hhz Lo (e, he=

2
oX,

89 2 E7PFsacE vt A3 82l (salary scale) &

o>
S

Ax FdH 7o) & (single valuation discount rate/yr)< A3t

B
o
T,
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il
X
oo I-
rit
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(A6) F8AE d3 ZEWH oA JE 2 LA
at NRA)WH= A% gt}
(A7) S27F4AEe] Q17 EAA
active age structure) &
RE A (h, i F)= A 7]ﬂ°ﬂ A 25 Y3 =% (i.e. nominal
[}

or real terms) 2 L&A UA S H L}

U AollM e o5 7Hdadl that A74 a4 8 7] gl tisf dvEr]|=

gt

2. 7Hd i A 7= 2

A A -149] 78 (A dsl A E7= gt} de) 24U 5 55 AA
—'—01]/\1 2713 H(in-service period) & TEBE 7} Sle= 7Fg gt Aot} o=
aeolllA SA o r Gkt st w7 S-S getsr] sl F= AAZEA
?i}x]——a—d] olg A= A8= = AXZAEA A (macroeconomic approach) <
A&stn des guistt. F=gEHES 22l Agld {2 (actuarial
approach) ¥ 22402 P84S ASshe e HohE 2fol7} glao] o
# &2H(World Bank, ILO 5& Z@s}e]) 5] o8l 25H vt k(B F35 - H7)
$(2003) #=x). B8 T4 U4 #AM e AR HIHel vha ettt
v A2 FAE ARdoltt. A3 ZERAN Hsta e A4 daTavbed®
(pensionable age)2 NRA=5542 A3 Eof glt},
2oz 718 (A2)2] A4 Frke 19S 710 Hrlgto] duba ol x| uk(d):
n)=), d=o A 3dvitt 1314, d29] 75 5dnitt 4 13]o]a, TFRS 19
75E 8% AT A FAE YA R ohal Qi) o] & Bkl HeA
AP A=k (funding policy), FAFI = (investment policy), Al4F71Z(actuarial
valuation basis) 5= % Hgksh= |3 Axp7t siAA ot &8 3719

=5
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AHEL PA A= Hav|Eo =2, 83 F7MH SAA (A= |7, ALt
712 W7 5) AR 254 ardo|th

A3 ZEUAY 18-S BHEsh W82 AuEd, uid 13] o)de st
A= Aor FEET dushd 7[e oY 23 = §-5 7Fs kAR, tisEA o
= ZEY A20% A5FA EAATAd AR i AFEE FE F 370E ol
ol = AYE 8 @8 2 S d3s AR, =5 R Y a8 s
A A3]o] HIAME AEHEF g star 7] wiEelth

(A3) 7145 Fde 717 2 7P AP A -2 (pre-funding methods) ol <
At Aolth, 7Hg (A1) 2 (AG) kel A AollA] Fold AL HdE =] 2

]
A, S "4** 713t Zoll SA] AT ofn| it A ZEY AP Al5x Al
& HAA 2 Fol A\ Fahes el ] Wl
thEoR, (A FElA ong Avr Aa AR O 2271
A2 (EA<X<NRA-1)ol thal, "S(x, ) @A AH (t)o1M F27197ke] =2
A7 (attained age XAl AARE dadd x+ 14 Ale]d] AEEE= A AdF
(annual salary)” ©]gka 3 lsha?,

4 i

S, W(t) W(t)
S(x, t)=S(x—1,t—1) - . =S(x,t—1) - ———
s, W(t—-1) W(t—1)
A AR gy t-1) - (1+h) (1)
W(t)
7)o, s, =xA2] AFA LA 4 (salary scale index), ———— = (t—1, 1)
W(t—1)

A AR TolA £&5 op7lshe
g3 (attained age)< 27l 5“’%

4) o)A+ A|7+Z(discrete time scale) S U&E 4% A
S7FleBR E AFHIA A dFele} e B
wrEba 4719 71 (Ad)oll <) (X, x+1) 717t 3882 xAl TEA|Hol 9 A%
Hau 7] F W] fles TAE ek éol At 3], AAH (boundary point),
x=NRAC A RS} 18 7 o]de] k2 A5 8] E8A| vt} 1202 3t

3 elaknrt B,

5
E.
=



@e1717ke] d2d5E (salary inflation rate)” S 2|u| g},

w2k 7 (Ad)el &l AFTMEAFE s =1.0, YX=EA EA+1, -,
NRA-1"E Qu3ith(F, Gl s 71 S2AEZ] A5 APEAd0] ¢l). o

olef A1A tell thel,

S(x, t)=S(t), vx (2)

E3], AA95 (boundary age) x=NRA| thallA] S(NRA t)=S(t)

upgbd | Ao SeiA 2 (dynamic growth model)S <2714 =g

| ()= T35 ofeel 12 A4 (first-order recursive equation)©ll €]}

It

S(t) - (1+h)=S(t+1), vt (3)

ol

A, AA tAI- A xAl ZEZFIAE] AAL S (S(x, 1) 7HH T
(EFS(x, t): Expected Final year s Salary)¥e] #4142 o} 2o| 3 oj€t).

EFS(x, t)=S(x, 1) - (1+h)"™ "*=S(NRA-1, t+NRA-1—X)  (4)

473 e AR, RAEUF 4IuYE g

3, okl 4] (5))

H
[e)e]
A S0l e & T T S,

5) W(t):t=0, 1, 2, -}, AIA tellA] S dFA 57 Fh(value of wages index at
time t) 2 F = (7]lFdE W(0)= Fo17), ol E7MsE 2 719 A 5 U9
2 A 8910l o8 a2 RHE salary inflation stochastic processe|t}. o213t U=

135} 2= o)

A FEZ 2 A 20l ek 74 AFZA Wilkie(1995) & AFE 4 STt
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EFS(x+1, t+1)=S(x+1, t+1) - (1+h)"™ """ (5)
(1_|_h)NRA*l*x
=[sx,t) - (1+h)] - [—————1 (~4(3) 48
1+h
=EFS(x, 1), vx,t
A, ERdEd (e 59) ZATYTe] Hol5de okelel 2(6)d
o8] A E S % 4 3ick
EFS(x+1, )=S(x+1,1) - (1+h)"™ " 6)
(1_|_h)NRA*1*x
=Xt [——————1 (4@ A8
1+h
1
= -EFS(x, 1), vx,t
1+h

o], AAAE AN EFSINRA-T, t)= EFS(NRA t)o]t}.

4
[0
FiF
=
o

Tk U =mgdH ] tiske] Hr7AAHE 7 Ed T Aol EAL o3
2t} = o2
EFS(x, t+1)=S(x, t+1) - (1_|_h)NRA—1—X -

=S(x, t) - (1+h) - (1+h)"™ (-21(3) A4)
=(1+h) - EFS(x, 1), vx, t

o, AR A o] BAA 2 EFSINRA t+1)=(1+h) - EFS(NRA t)o]t},
A9 A (5)~(7)& Al [ -34A & AaA7o HRd a3 &82 A

°|th.
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pRleto 2 ZRIA e b A AE TR 7FH (A7) AlRlA s et
2t} N(x, 1)S dA AA )N 227 ] =ddE (EA<SX<NRA-1)E &
L27FA kA g elshd,

N(x, t)=N(x, t+1)=N(x), vt=0,1, 2, -+ Q)
Aoz, 9ol el BAFAE A2 AEe) $93 (total pay
ol) & TP(DE}. EASA (AALE L EHH)el)
NRA
TP(t)= 2" N(x 1) -S(x 1)
x=EA

NRA
(AD), A AL 5= N - SO =TP(0) - (1+h),
X=EA
Vt=0,1,2, - 9)

o]’de] =9 M fel= 2B E 7 Ee] FdH Aol sl= Wi, o g
al
(¢}

ot @ MelolM dEa gleng od ¢
oz Atrdr o] taelM tE (Fei4 % FHA)

T3 =EE F2 AR S Este] s Aol

e

A

E
td
ot
&
2
>

. PUM AZA = 2

A7) A 1NN A7t st 7hy B 78R gE 712E slo] $2] Hds
Astell A PUM AHH2e o7 288 A tis dsAzla SHelA
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2| 2g 75 S AR sl e
s FgPE Aoz dAEs A7) oS Alg]E4 (actuarial analysis of long-
term projections)= #1371 2 AT Flo|H, @714 0 2= PUM A HW4]
17}145011 ik olalo] -5 Wlsl= AZI7E 2 Zlolth. PUM Ao Fo4
= vk} 2ol 1990 ol HAEHA 4 - 1] T 7 IdATAIG S A xs)
S Ao g AFAH ] o3 (stability) 2 9HA 3H(security) & 7&3&0}

14

o

Ao E A} g o2’ AE

S
: ﬁ

(R
J—{J

H3l2A 2 71 e o 2 wiedsta gloke AR e <l A
st} ] Lo] ZAAF3) 471 (IFRS No.19)94 PUMTS a3t 2
Fejo]Bg2 o]l = Al A A AFdollA] 1 =9ie] HaAdo]

>~
>
St
:|o »

oo ot o f oo =
oL =&
SL
o I
L.
O
=l
Ff’

Ho
o
BN
i,
=
¥9,
—%

1. ZEid gAe| 2

=

o714 elE 7H (A1) ~ (A8) & &8sl PUM AHH2] S/ 9
P& AFejz ASA2] 28 (static actuarial pension funding models
AR EI, T AoA] o]55 &8¢ FHA 2 (dynamic models) S ﬂﬁ—}i
it}

PUM )& HE7|YUF EFS(x, 1)& 7|52 2 AF%538 &H (benefit
security)oll Ay 52 9] $X4EHE Fa A=A F 2
(discontinuance liabilities)$! ALE WA A3t & NCE
e AL 71T 5305 (accrued past service liabilities) ol sl &gttt A& <
B /del A PUMel thek et & T A & A%o|BR o]& ¢

"~ o
2 |
Ju 34w

6) Lel= Sl Avl AW 2R B oo T A4S Wi T
24 927 AgAe) F2AS0) thalA, PUMe] o @ AL, NC 48€ Baolx 24
S AU AAATAL B % A, 0|2 o9 FeIHoz Y, ad
A7 S 4RSS FL 2 E Sk olop|S el S8 bl sles, el
14 Q2o tha 7 740l flol HEAel 254 9 ozl gol ek ek
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b g
=T ‘ﬂiﬁlﬂﬂE %ﬂ@%fW@EEQ%ﬂﬂﬂﬁﬂ,
A2 AH )N Ao 2EslAe] = A3 (EA< X< NRA—1)9]| thal,
=R —7|:‘.9_ -—Q o]-?,Hg]. 71—0] v,—x}ﬁgi :‘[:‘:I/]anﬁl_@_q_ =r°], o]/\\_]_"dé /‘]Zl'

Z(discrete time scale)= THE w ‘2] 41+ A3 (boundary points), <&
£9], x=NRA XA 9] =2]] I =& TAlE BAs] Sl fel= 2
QA] mjt} O]% 71 o= W ghs] Aot
AR, AFE DA T 71Edmo2H 7|3 EU S (expected final year s
salary) & ’&%Lﬁﬂr. T4 Bye ot 2t
EFS(x, )=S(x, t) - (1+h)"™**=8(t) - (1+h)"™* (10)
E3], A 9% (boundary age) x=NRAA2] Aol thea} 2t}
EFS(NRA t)=EFS(NRA—1, t)=St)

=4, 7F8 (A6)9] 38 H YA F (min. lump sum capital at NRA)= 7§91
7HI2ZAL Zb 2t diel] AP ettt aelBE el B thad) ol FojE A

-13-
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EFS(x, t)

—_— (12)
12

371 A(12)= PUM A 829 7|22 E ®&sta vk, Fdahd, nf A
SHA71ZHX, x+1)rit} HAskE dSTHAE4S5 (projected unit pension
credit)= FE A AE (NRAAIHAA @713t Zloltt, o] = 718 (AB)elIA €A
e wol2 AAsta la A ZEHC Rkt AR AF dSH LA FA
<9 (projected unit lump-sum credit)°]2tal 1 5214 oJn|E FoAE 4 &
Aot}

upebx] EAd 71518t xAl B2 AA7EA] BG4 o ST AT A TS
o7 o] Fejd= & 3

EFS(x t)
(X—EA) - ———— (13)

o7 A, BAAE x=NRAoIX & tha3t 2t}

(NRA—EA) -

o2, EA 7ISlste] xAl =2 AJA7EA] 28 S H2AIAlE o379
(accrued lump-sum liabilities)$! 7|13
liabilities) = olef ok 2] 4 o€t

FrAFAF(accrued past service

EFS(x, t) . 1
AL(X, t)=(x—EA) - ————— -V y=—— (14)

12 1+i
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BE, AAARAN NBZATATE PIHY SREAZATA 3R
oIt &
S(t)
AL(NRA t) = (NRA—EA) - ——
12

A, 371 21(10)2 21 (14) ] tidate] hede] gejobd tha3t o] dHT

o

S(t) 1+h NRA- 1
AL(X, 1) = (X—EA) - o (gt
12 1+i 1+h
S(t) 1 NRAX 1
~(x—EA) - - (——) : (15)
12 1+i* 1+h
A7)0l Fi*=i—h,E o]2AH7H (net interest assumptlon olg} g}, o]
© YEASENE A8 Frtol& (% F7] FATAEY] A5X])0] Bsst
A gAH o2 AR ofmfgitt. AAlol lejA 717—? &= FH7] A& A5
e o2 FolaE 7P & Al = Sk
o 7

AL(X, 1) :ﬁ S(x, t) =a(x) % - S(x, ) (16)

43

7) AFEAM Lt or A&E T e M EF(Fisher effect) & 483 222 3
T ATHe] (2003, p.122) F=x).

-15-
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AL(X, 1) x—EA  1+h 1
0317]0]]/\1, a(x)%:i. 100= . ( . )NRA x - 100
S(x, t) 12 14i 1+h

AL(NRA t) NRA—EA
: 1OO=T - 10001},

& A «(NRA) % =————
S(NRA t)

o2, PUM Agwbao] 2271441 7iQIE 2 ALe] A s B2 s E4A
AR F EFATANT= ofgig} o] o]59] Aoz AEHT)
NRA
>~ N(x) - AL(x, ) =AL(t) (17
x=EA
Al

719 AFAE Hugere AuFdoez Hugo] Uvky

(16)141 2271904 A a(x)% 9T AAT, B
). %

e 4 %= S = (P AT

AL(t)
AL(t)= - TP(t)=a% - TP(1) (18)
TP(t)
NRA
> N -a(x)%
AL(t) x=EA
71X, a%= =
TP(t) NRA
>~ N
x=EA
T o2 FAdshH, 3 QA 7P (A7) B B At E 7MY
Hggt Aoz A7k te} AAIE ] glo] F4gk(alx) %, a%)< Al

-16 -



FaT Wehd, Azto] g ALS] Wsh B thes) A
AL(t)=a% - TP(t), AL(t+1) =a% - TP(t+1), - (19)
ot ALS A FA7E ANEFRYANNS] AYZNF Y FAsk fARE A
FEEAS S & 5 ek hehe, A(®)el olal TP(t+1)=(1+h) - TP(Y)
WAL 3R] wheltt

npRjEte 2 PUM AgHlela 2 A9 EF7]1995 (NC: Normal Cost)]
A7 S tiel] A E7|2 gt A 2olA] 7HEke] A AA Y, AFE o
A7NZE (x, x+1)2] DDA T ATHE FE=S A=A

upebs] G717 2ol dstelof @ NCE o3 2}, A8k uhe} 2o, 74

Ald# ol 4] NC(NRA t) =(0°]t}.

EFS(x, t) -
NC(x, t)= ——— - V" (20)
12
ALOA Av e AAH sl 719 H23|AA B A 52 o] 7S =
AF 7RI A A thH] L3 %= 71ER] AlEele] HaEr| = gt =

NC(x, t)
NC(x, t)=——  S(t)=b% - S(t) (21)
St)
NC(x,t) 1 1+h _ =~ 1
o]719lA, b(x)% = = - (—) —_—
S(t) 12 1+i 1+h

PUM A gdaje] /fEAREA ol ng, 99|73t 2o dEste S27kiAkE
NCe] A1 NC(t) o] Ab=2] & ofele} 2o ol

-17 -



(22)
(23)

19 7190l Aeshe Telake ok »

dad o] 48 %= =

- TP(t)

NRA-1
2. NX
o

=

2. N -b(x)%

X=

=NC(t)
el
Lkl
a,
NRA-1

k=
- TP(t) = b%

]

A

(19)7

e} tof o
NC(t)
TP(t)

Al
NC(t)
TP(t)

o]
,

>~ N(x) - NC(x, t)
371

NRA-1
NC(t) =

X
o7]elA, b%

Heiopekod M7 M3

A<l A

(Ad)el €]

Nl

7}

Al gghet, wheba], A7k to]l o

ol
{o
fn
oH

=

W

2l

s

e]

3

=

TR 7H (AT)

ek NC]

0

)

=2

F(b(x) %, b%)

o

+
o
oj
TH

%o
Fl

"o

1

ofzfel 4 (24)°l 2

)
—

0

A

A=

=
T

(24)

TP(t+1), -

b%

- TP(t), NC(t+1)

NC(t) = b%

S5= PUM #8739 Feia AsA= Y

|

I

A 771t

=
525

)

65
ol

H
o
\_ao

o

®
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71X = PUM Agi2e] 7l A5 542 vkdste] 2271904 79 &
i 5te] =23 and/or ©9H
% (transmon property) NI ’5}*‘1 A& At ZH:HHW 2] (hnear

of eal g tE7k713ke] 1Lﬂ°i "47‘4ﬂ°1 271 “ﬂ%omr & 47W 75131
(theorems) = /4™, 371 Al I-180A A3 Fehd] A5AZ| 2g & 28t
of =3d sl

)
w35} 7} 8 d &
W EFAFAT) B ARREL Ue AN o8] EAXYAY. Z, Fof
2 7] A

= 2718k AL(X, 0)°l thate,

AL(X+1, t+1)=(1+i) - [AL(x, ) +NC(x, 1)]
vX=EA EA+1,--, NRA-1 (25)

(58)
&71 BAA5), (14) B (19)E A-8shd,

AL(X, t)+NC(x, t)
EFS(x, t)

:(X_EA_I_l) . . VNRA*X
12
1 EFS(X+1' t+1) NRA—(x+1)
=—— (x+1-EA) VT (0A0) A8
1+i 12

1
= ——AL(X+1, t+1)
1+i
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A, A (14)E FoHL AL AN 257} RS 8 4 A
theom SUAHAN B ARTIHK x+ 1) FHH AL ol
(g% 2)= aopen.

(gl 2)

283l 7 (A1) ~ (A8) S A &-3lo] AH=E = PUMAS] A8 17Hd A4
Lol BeA AL o2 A7 o8 SAAARY. =,

1+i
AL(X+1, t)=—— - [AL(X, t)+NC(x, t)],
1+h
vx=EA EA+1,--, NRA-2 (26)

ot ZAAAHA ALINRA t+1)= (1+i) - [ALINRA-1, t)+NC(NRA-1,

’%71 A4 6), (14) 2 (19)5 4-&3Hd,

AL(x, t)+NC(x, 1)
EFS(x, t)

:(X_EA_I_l) e VNRA*x
12
1+h EFS(x+1, 1) e
=—— (x+1-EA)- V(o2 (6) A1)
1+i 12
1+h
=——AL(X+1, t)
1+i

1-+i
e, el - Fab (26)°] e Y A o NRA
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el BA2(6)914 EFSINRA-1, t)=EFS(NRA t)o] &2,

ARG A ]
71 AT el e A 2ld = o

SHA (Zh= 7)oM) Aa3gt AXH I BHE 7] 21(26)00 &-8-ste] ol A}
(net interest rate: i*=i—h) 7§

o,

N

JLN
foig

S Eqahd, et Be 2AE T

AL(X+1,t)=(1+i*) - [AL(x, t)++NC(x, t)].
vXx=EA EA+1,.--, NRA-2

slel (92 2=RE 13

F5d F e EUE 3o 52Uz g st
o & FrPIzHt, t+ DY SEE AR ol (e 3)dl o8] AHES
o 4= 9k

(g2 3)
283} 7P (A1) ~(AR)& A -g3ld], AtEse PUMS ddd E-d=AlF

o] FEiA AFEY S v AlAA ol oal §4 A K<t =,

AL(x t+1)=(1+h) - AL(x, t), vx=EA EA+1 .-, NRA-1 (27)
<)

71 BAA(T), (14) L (19)& A-831H,

AL(X, t)
EFS(x, t) .
:(X_EA) T, VNRA X
12
1 EFS(x, t+1)
1+h

A A(T) A g
12
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1
=—AL(X, t+1)
1+h

e B F27]01F(NC)Y] Mol 5/ tial] (2] 4)ollx At A o
2 AHET|Z 3

3

(g2l 4)

)
>,
2
@
=5
SN
N,
L
ol
1o,
offt
=
2
oX,
o
[an
ofk
rlo
o,
&
o,
2
=
1>

NC(x+1,t+1)=(1+i) - NC(x, t), YXx=EA EA+1 -, NRA-2 (28)
+i

1
NC(x+1, t>:m “NC(x, t), vx=EA EA+1 ., NRA-2 (29)

NC(x, t+1)=(1+h) - NC(x. 1), ¥Xx=EA EA+1 -, NRA-2 (30)

$4 4(28) & FHRE 7] BAN5) 3 Q0 AgeH,

NC(x, t)
EFS(X’ t> NRA—Xx
12
1 EFS(x+1, t+1) -
= v (02(B) A8
1-+i 12

1
=—— - NC(x+1, t+1)
1+i
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o2 2/(29)8 SHshd,

NC(x, t)
EFS(Xv t) NRA—x
-y
12
h EFS(x+1, t
:1_|_- . S(x+1, t) NRA D) (- 2(6) AL)
1+i 12
1+h
=—— NC(x+1, t)
1+i

2oz 4(30)% FH,

NC(x, t)
B EFS(x, t)

12
1 EFS(x, t+1)

 1+h 12

NRA—X
-V

VT (UA(T) A )

1
=—-NC(x, t+1)
1+h

(e}

7ol A AuE AAT, AL 2 NCe o] B4 EF 7H3 U= (EFS)<
SHA #AA (5), (6) B (Dl 93l A= Y= & F AT o]= PUM
Aol 7 HFd == 7= iALmNCéhﬁéEgéﬂﬂﬁ%ﬂﬂ%
#4 7}01‘: A A= ZHQJE'%E’J e ERsk= Y (funding
management)] EA 7ho| =] B5E dufu dAA Aol gl d5Y

TAEES WYl ol WEL o 2399 ¢ 5 Uk BE A I
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=9 FE RS Bl & & F 950], Hrkol& (valuation interest rate) <]
Q o

HEEE TRZIRIAPE AL 3L NCe| ke dds FAA e

= Ztee] wdstuAt gt oS 1% 71 P2 Al 1-129] 7P (AD ~ (A8)°]
o, o5 7Hg-de] dE Mgt B Bege vt 2t

EA = 404, NRA= 554 .
N(x, t) = N(x) = 1%, vx=EA EA+1 -, NRA

« A7 71

B = td=

(Case 1) S(t)=4.000(7+)); 1=6.0%, h=4.0%: s=1.0, ¥x
(5, o] AH& (net interest rate) =i*=i—h=2.0%)

(Case 2) S(t)=4,000(%+1): 1=6.0%, h=6.0%: s=1.0, ¥x
(&, i*=0.0%)

8) 3 TEHANA AFrEde A2 109 FAVS st Slof 4] dA] Ao
TR27I47I3be 253 o= AAsiglon, A dEA AT (NRA)S TEWdelA 5541%H
AFE Aol FoiH e HS whgslgl . T3 PUMe] /8@ alolnz Z=2719)4
A 7L E Ad 1o AAsksl=.

9) DBEAAFAE &F4Q 7199 g3 Aax 9 34 (risk preference &
tolerance)°ll wel ARFEEFAE(S, H7tole )2 A3 2pdAgo] EALE Ao,
3o BAAPE AEBSES R A 7Iste uyh AR of7]dA FoR 4]
= Ao FoiR A ouiol AdA AP =oloke WY AR ©@A wolAt
&2 Hgte] g EATAT B HE75e] MstE FAHOR A 54 F

0]l o
Al Sewr.

f1
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(Case 3) S(t)=4,000(7+41): i=4.0%, h=6.0%: s=1.0, ¥x

(&, 1"

=—2.0%)

-25-

(E 1) PUM 2t 0i|A|(Case 1: i*=+2.0%)""
=298 (x) | EFSX t) NC(x, t) NCx AL(x, t) ALY
S(x, t) S(x, t)
40 6,927 241 6.02% 0 0.00%
41 6,660 245 6.14% 245 6.14%
42 6,404 250 6.26% 500 12.51%
43 6,158 255 6.38% 765 19.13%
44 5,921 260 6.50% 1040 25.99%
45 5,693 265 6.62% 1325 33.12%
46 5,474 270 6.75% 1620 40.50%
47 5,264 275 6.88% 1926 48.16%
48 5,061 281 7.01% 2244 56.10%
49 4,867 286 7.15% 2573 64.33%
50 4,679 291 7.29% 2914 72.85%
51 4,499 297 7.43% 3267 81.68%
52 4,326 303 7.57% 3633 90.81%
53 4,160 309 7.71% 4011 100.27%
54 4,000 314 7.86% 4403 110.06%
55 4,000 0 0.00% 5000 125.00%
F:NC(t)=6.90% - TP(t) 28l AL(1)=59.11% - TP(t).
10) 2= 23l A % #7124 olst bAoA REEdate] ®7]5kH, S92 29

olst AR Aol A wk-&H 6P°4 FJ] ot 7] o ©hol= vkl el
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(Z 2) PUM AFH 0j|A|(Case 2: i*=0.0%)""

T (x) EFSX, t) NC(x, t) M AL(x, t) M
S(x, t) S(x, t)
40 9,044 314 7.86% 0 0.00%
41 8,532 314 7.86% 314 7.86%
42 8,049 314 7.86% 628 15.72%
43 7,593 314 7.86% 943 23.59%
44 7,163 314 7.86% 1258 31.45%
45 6,758 314 7.86% 1572 39.31%
46 6,375 314 7.86% 1887 47.17%
47 6,015 314 7.86% 2201 55.03%
48 5,674 314 7.86% 2516 62.89%
49 1,31513) 314 7.86% 2830 70.76%
50 5,050 314 7.86% 3145 78.62%
51 4,764 314 7.86% 3459 86.48%
52 4,494 314 7.86% 3774 94.34%
53 4,240 314 7.86% 4088 102.20%
54 4,000 314 7.86% 4403 110.06%
55 4,000 0 0.00% 5000 125.00%
F1NC(1)=7.86% - TP(t) 18]a1 AL(1)=63.37% - TP(t).
11) 2k& A3l A 2% #2715 254 ole bAoA vhedste] 27]8hH, 342 243

ofst AR At ol A WhEH 3}04 iIJl ot 7] S whel = vkl
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(EF 3) PUM &% 0lA|(Case 3: i*=—2.0%)"
TgdAE(x) EFSx, t) NC(x, t) M AL(x, t) M
S(x, t) S(x, t)
40 9,044 418 10.46% 0 0.00%
41 8,632 411 10.26% 411 10.26%
42 8,049 403 10.07% 806 20.14%
43 7,593 395 9.88% 1186 29.64%
44 7,163 388 9.69% 1551 38.78%
45 6,758 380 9.51% 1902 47.56%
46 6,375 373 9.33% 2240 55.99%
47 6,015 366 9.16% 2564 64.09%
48 5,674 359 8.98% 2875 71.86%
49 ) o101 353 8.81% 3173 79.32%
50 5,050 346 8.65% 3459 86.47%
51 4,764 339 8.48% 3733 93.33%
52 4,494 333 8.32% 3996 99.89%
53 4,240 327 8.17% 4247 106.17%
54 4,000 321 8.01% 4487 112.18%
55 4,000 0 0.00% 5000 125.00%
F:1NC(H)=9.19% - TP(t) 28]m AL(t)=69.38% - TP(1).

A E D, FE 2 H<FE D7
A7141(26) B A(29)°l] oJal A=
A1 (25) B (28) 28]

o)1
P =

ol % BIE &
AR AL ol A WHE-|

3 o15t SRR A4 e
dotel 571810 712 2o eI nele)
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REDEDDED
(T" DYAIA HA g

(I 1) AL % NCe| Mo|Ed tZlHE

(1+i)*> AL(x+1,t+1) (1+i)4> NC(x+1, t+1)
1+i 1+i
h h
AL(x, +NCx, ) P ALx+1. 8 | [ Ncoc ) MY Nex+1, b
(L | AL(x, t+1) L Ne(x, t+1)
W2 AN 2 AR $2IE BEE A7 4 3t
AR, L H/AE V)X FHH ez BudE 7199 FiET7|d5 NC(t) 2 2

L=
4, A3 2R3 4891 JE 7FdA#E 4] (entry age method)olA &
7170l d3 A5 %= AEHE BEEI 52 (level premium

method) 2P PUMAHWAE (GE 1)~(& 3)ollA EHE AAMH, T3] AR
3 51 (natural premium method) |2k 2P A E4do] &S & 4 Utk &
5], NCo| 959 dus 5o wolA&(%)e] Fa(+, 0, —)ol wepA] APz o=
WA ERS gelE 4 Sl

AR, (E 2)A & F ol ol A& (7)ol 0 A GA7IAFA™ A%
H et A% E FHEE & Aok S, NC(x, 1)=7.86% xS(X, 1), X, t.
o714 2|7} TSt of & AV 7oA ST E =

o

13) A l-24elA =23 (P2 1)~ 49 THd dSA RS s =4
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1
“‘NC(x, t: DC)ZEXS(X, 1) =8.33% xS, t), Vvx, t'9}e] 7]ojdl Aol

PUM Ag2]o] AbdA 984 (pre-funding) el wEsle], ZEHeA 278k
7199 e A2 ARFAH A (post-funding)ll 71918+ Axfoltt, whebA | 43
71 (2" DelA 389 AAH, PUM B2 A 8o ARSA-EA 02 3-8
3P 2] AFE dAlE B A7 e

et AAel NC(x, t) >NC(x+1, t+1) = 7.86% X 1.06% xS(x, t) =
8.33% xS, 1), vx, t= g @713t Mol A3t s Fatr] mio|th &8 o]
A8 F24 2de felo =gl BF Tk g e A85A &2 Al
ARl 5ol frefstolof gty a2jme, AR SAfE Alolol|A] A HaE 7

=
UANFAEE A2 Z e FTahs Aol &4riolgd o3t Azlel iz 2}

ARIFE] AR 2 Apol7h A E Zlojt), tid A o2 Rdduehd, #2 2
2R AAoR wil SRASND B AS (E DI (E 3ol B o]
9l ZAA & NC(t: Case 1)ZF NC(t: Case 3) 2 AL(t: Case 1)} AL(t: Case 3)
ko] Aol S AR Aolge S olHA Al FEE 5 Tk
Ao 2 AFAA O] P S H0A AR A stelor & 843 55
= T ottt Hrtol &S AT FAl B8]
Ao 714 dadsES AAstolol gtk AREA 0B FolAE9] Afolof T
ol B sttt st} ek, ald7]Hd el

A8 ApEo] o) ol Aok & 5 9

ol e
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Abstract

As for a defined benefit pension plan in Korea, Employee Retirement Benefit
Security Act(ERBSA) require that the retirement benefit to be paid out to qualified
members is pre-defined in such a lump-sum form that at least 1/12 X annual
salary at retirement X duration-year of work service. And also, funding period and
pensionable period each are clearly distinct and independent. Considering these two
characteristics, we focus on deriving an actuarial liability and normal cost using
projected unit credit method(hereafter, simply denoting PUM) for the reason that
PUM is recommended by IASB a unique funding method in company pension plans
and yet this method is not popular and even not well studied. So, we show firstly
its funding mechanism and then derive 6-type dynamic actuarial models
characterized by linear first-order recursive equations, respectively. Next, our
numerical illustrations indicate that each of age-specified actuarial liability and
normal cost calculated by PUM, depend largely on the difference between salary
growth rate and valuation interest rate(called net interest rate) and also the age
structure of workforce makes a great potential impact on the financial burden on
sponsoring employer because of the normal cost by PUM being similar to natural
premium. Lastly, this paper could give an efficient and admissible funding solution

to our financial institutions authorized as pension plan administrator.

% Key Words: actuarial liability, dynamic model, net interest rate, normal cost,

recursive equation, PUM
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