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A Study on the Valuation of Interest Rate Guarantees
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1. IFRS4 2%HA] WA H7}

A3 A7 =91 L3 (TASB) = 20131 6-€oll 2% IFRS4 20HA] 57437 22kl
A B3 A ek Tk 7] ZA 29l 2 Building Block Approach(BBA) S A A6}
AL, BEAIRS o AT 5 FD 3 Al 2npxlolgh= 2714 84 Y E A
o2 Byl ANkl BBAE Tl BE A kol A-8-81= A= IASBE A2
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w et K-S 483 Aof digte] A& o2 =27} 318 Fo|tt.
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£ Sieled 29 AGTW) % 22 BN B0l

olfo] A&Eo] YA APF(S,) T & F9% Awst] wo] TAgsta,

A Al AHF(AV, ) 2] (1) o] xdATH2).

& A8k A5 SAl 0]

2

AV, = Max (U, S, |
(1)

AV, A A s t: A A A
U, AT FAOlE A8 AYa
A AR Max(ZA o) &, AR Z0l8) 28 AU

A (D& AA g T

AV, = U, + Mazx [0, S, — U,]
(2)
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= A (3)e] FedsF Aol oA 2k A3 A

21 (2)e E3H= o] )=t
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<E 1> F43#& =Y

2 5484 &(DL) AH4

DL = 7] &A1& x A

Exponential =&
b - MX[min(A—V,l)*ll

(Xue(2010)) A= e GV

] DL = 7]3&3|A& X A
AAA =¥ av
(AAA(2005)) A = Min|U, Maz[L,1— MX(AV D)]]
Arctangent %23 DL = a + b X Arctangent(m X A -n)
(Conwill 5(2013))
Parabolic %3 DL = a + b X Sign(A) X A’
DL : T4 3A& N B A=A A
Ut s 2A AT A3t L : siX =4 Al shet
M: A Q D : 24 (Trigger Point)
GV : 1349 AV . AR A

a,b,m,n : ﬁl—r

A Aol ol e Aol

Sign( ) @ &3 ¢to] (+) 1‘341 (=)ol -1

Zlo] 9t} A A &R P = AAtEe] REsAgaol] Al A Harn A

A B3R AT R E09 SlX S A A sk A7 ok

4. MePAS

ol A 3] Al 7)ol ek s o), B e} o] [FRS4 29HA| B
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el skl A78klar, 20109 Aeo® FyfxQto] WRENS W
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A 3] A7) 2 (IFRS4) 3l A o] o] &1 =3 7}
3. &4 714

2 QT ol g Fe] et PR 7] < 229 7P gL,
& FUAFY FARA) NS NI AT 7| ER S <HE 4>}

o] 7148t 9d~201-2 5% = 8141, 7] o] 32 21 K= 4% 78ISt

A7) |1 2 3 4 5 6 7 8 | 9~20 | 21~

A& 12% | 22% | 12% | 11% | 10% | 8% | 7% | 6% | 5% | 4%

& AES fl8ke] Hull-White R -5 AH8-8F31aL, 21 2342 o835k 1,000
Aol s AlvE] & skt sel Al v @& 8487 918k Bloombergol]
A 32014 129 319 A Aol A 2] Swap rate ¥} Swaption Volatility = ©]-&
akQlet. o] Aol A o] AE=1dE a7 flake] o] xbEo] Al EASHA Y=
Tzl tiatel = Smith—Wilson™H-S- o]-8-3te] 1001 a5 378 3F3{ k. Smith—Wilson
WS ARg-glol| 9lo] UFR(Ultimate Long Term Forward Rate)<>- Solvency 1114 A}
&3 f-2luel UFRY 4.2%% AH&-3215L, E]71715(a )= CEIOPS(2010) il A

95%2k 90%5 sAlolE= 7P I 45 F7F= i
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A& A& (DL) A
Exponential 8 | DL = 7] OHﬂE x A

M [min ( V,1 1]

AAA 53 DL = 7]&afA& X A

GV
A = Min|U, Maz|[L,1— M X< (——— D)]]

AV

DL : A 3A& N A AT

U S| AZzAG A5 233 L: bH A ZAAG 38

M : ZA3AF A0 E D : %4 (Trigger Point)

GV: RZAHT AV: ehﬂ@ He

H & Lo A AF8-%] &= Exponential B &-& &-A|o]& 5ol 95l Fajw A4
Ha(AV)H B30l o] g B2 He(GV) 9] Hl&el ofste] siAz=A A0 71
Ol 15 J3to & slo] W= BP0 R w3 ggo] A A4 gl v
sto] Z1A| ¥ (in the money)15) s A|&o] A2 02 ZropA|&= F30]t}, o=
HSAYFo] AAHHF vlate] AAY BEFe7t Adag el vlste] AW
ZholA| = AWk FA A S 7} Fdstt) o] RE2 ITMY 45
Fash, OTMY 74 -9-oll= 71daj 2 &o] 285 54 o] Aot

15) REA|ool|lA I A HFo] AAGHFS 2= 495 “in—the—money(ITM)"2}aL &}
3L AAHHF] HEAYFRT 2 H9-= “out—of —the—money(OTM) &L 3},
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Exponential 283} o] A 5g2] A 7] g} 54| %]-&o] 24

=
5= e wdsh ARt ekeke 2D o vk U six =g A2 33t

= =
wol AR Hgol Hlste] AX™ s Fo] Zro}x] A €},

T3 o] mape] viste] AA| Hlo|H & o]-&-ake] FAsk= slo] FashAT A
Tl A o] & 913k tlo]E gEI} oY} 2 At o] S HFl i3 FA A
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Abstract

If IFRS4 Phase II is adopted, various options and guarantees embedded
in insurance contracts should be valued in the light of policyholder
behavior. In this paper, the research on the valuation of interest rate
guarantees was performed focusing on guaranteed minimum interest
benefit(GMIB) and guaranteed minimum surrender benefit(GMSB) embedded
in interest sensitive whole life products with dynamic lapse rate models.

The research shows that higher guaranteed minimum interest rates for
GMIB and pricing interest rates for GMSB result in higher values of
GMIB and GMSB, respectively. When applying dynamic lapse rates,
GMIB and GMSB are lower than those with basic lapse rates. This is
due to the dynamic lapse assumption that lapse rates decrease when
guaranteed account value is greater than actual account value. If
dynamic lapse rates decrease, GMIB and GMSB decrease, since the
financial burden will be deferred to the future period. The sensitivity
analysis for crediting interest rates shows that lower crediting interest
rates result in higher values of GMIB and GMSB. In addition, lower
mortality rates lead to higher GMIB and GMSB.

The analysis results imply that GMIB and GMSB for the existing old
products with high guaranteed minimum interest rates and pricing
interest rates could be financially burdensome to insurers in a low

interest rate environment and under IFRS4 Phase II.
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