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JE” BTGB AR [ B 57 1T R 4 20 SURE ST At 4 10 an SR N S8 SEBR A5 A LU B 2 =4 2 IR A
e Bt S e 5 R B EIK GDP 1 50% , & JEH E %X GDP 1 25%” (McMullan, Wolongiewicz and
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K 5 IXURS: A8  BE At

H BT e R T2 0 89 75 12572 A A SCASE XS FE T 38 B HAR Sl 4 g A7 Al I, KRB hy i A5 48
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FELE RV RS, [ A LA LLAE Gy A AR S5 48 BR 2 A A 1 FE TR B0 AR O E 408 1 15 4971] e
WIE T BEHL BRI AR (Discrete—Time Stochastic Model ) B & & o X~ I Br 3= 5 812 F e W) F >R
B (Short—Rate Model ) >k 434t A F1 G2 THECHE I #0000 4F B2 N 1 BE T2 3 A0 | (H 2 o A &8 43 F 58 7l
H P—splines F5% 75 F 25 85 (8] 19 17 3785 54 (Discrete—Time Market Model ) ,

Lee and Carter (1992) & ¥z F Bl L 25 BB YAk 0 #0030 75 Ay . Lee—Carter £ BN Y ] 4. 5 i
FH 105 AT LA R T o At 7 B8 T S8 T A i AN 1 B A (E R — AR B AR TE A
I A e B8 T 3R I AN 28 M S B T 3B AL 3R 2 B I AR LS, 2 )5 K I F 98 8001 T Lee—Carter
P 5 58 3% | 45 Renshaw, Haberman and Hatzoupoulos (1996) , Brouhns, Denuit and Vermunt
(2002),Renshaw and Harberman(2003),Denuit, Devolder and Goderniaux(2007),Li and Chan(2007),
Yang £ (2010) ,Hainaut (2012)%¢ . [RIFA 5 1) SCHR &% J8 T I I Z B T2 1 Lee—Carter fid 81 H
B R AE S AE 8 T R AR A 2 [ T A2 AR AN (Cohort Effect) , W1 Renshaw and Haberman (2003 )
FIF5E LA S Currie (2006) ¥ APC (Age—Period—Cohort )15 # ,  Cairns, Blake and Dowd (2006 ) 7E [7] Fi
2 8 AR AT BN A T RAF IR ZLNE (Quadratic Age Effect) )5 #2 1 T Cairns—Blake—Dowd 157 (CBD
A1), Cairns 55 (2007 ) F FH Je kg =2 R R0 38 [ N BB SEE 40 B 1 NS BEHLAE T SRR 5
PR T CBD Bif | Delwarde 55 (2007 )iz JH P-splines X} Lee—Carter BB T — 25 5¢ % |

TE B AU BE LAY A 5 it B FE 0 [ I AN /D23 B TF R B0 T FH % 22 84 Bl HLAS A £k I 3R
T-%, Milevsky and Promislow (2001 ) & ¥k $& tH 12 F B L 3% 22 5 B AL I A6 T, 30 SCHR A [] Lee
and Carter(1992) 3% [ 2252 1 ) HIBE AL 8 SRR BE SN AL T R 347 . 2 )5 Dahl(2004) Biffis
(2005) \Dahl and Moller (2006) Miltersen and Persson (2005) .Schrager (2006) Hainaut and Devolder
(2008 ) % 1% ZE EHLE RYUAG TR AT 59 . FEAL2h 88 1Y 087 R 6 42 45 Hyndman and Ullah
(2007) .Cairns %5 (2009) .Plat(2009) , Debon neuil (2010) %54 .
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Wang (2000 ,2002 )44 8 853 4 % 46 (4 5 2k FH T 4 Rl R0 D 66 XU 1) 8 1, 4t — 208 i e 4t
R Wang %4, 3+ 5 CAPM #%! Black—Scholes M BUE M A 47 LA 0 #7159 Y Wang 3% #7] DU
2 il CAPM 5B 1 Black—Scholes HIBEUE M 24 4518 . Lin and Cox (2005) 1 Jtiz ] Wang ¥% 4t
X AEAA A IR EAT T 0 M, 45 1A TE KUK 1 T 3% 4 4% 5 Cox, Lin and Wang (2006 ) i i3 #F 5% Fii -+ FF
PRI A ) R AT I A AR FIAE T U (9 8t WA I2005 125 T ) AR T8 8 B A 25 1 2E s Dowd
4§(2006) Denuit, Devolder and Goderniaux(2007)Fl Lin and Cox(2008) i T #— W58 54,

2.B# 0 Sharpe . (Instantaneous Sharpe Ratio)

XA IEE SEH Milevsky , Promislow and Young(2005)#2 i, B 545 A A] 238 19 1 75 RUBS: —
7 it B A B XS Ui A B IR 43X — 7 A7 224> (DR INE 3 L A48 B AR v i 22 2, /IVREAS B XU 2
Z2A 0, A HE D 22 2 R B — MBOE B SET- R AR Mkt . T Z RS 245 Young (2008 ) Fil Bayraktar
2(2009)

3R H M (Risk—Neutral ) 1
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and Promislow (2001 ) .Dahl and Moller (2005 ) \Biffis (2005 ) . Cairns, Blake and Dowd (2006) .Bauer,
Boerger and Russ (2008 )¥ XU H 1 751k i FH T A0 T 3 45 BUA7 A= Uk 25 e i O WF 5

4, Liao, Yang and Huang (2007 )iz 15 H 7+ 9444 K (Credit Tranche Techniques ) %5 & 7 it 75
FEM, Li and Ng(2011) K T o S EORS S5BLRRUS: , 12 H 34 T6 2 801 “Canonical Valuation” J7
ENFET RIS EATAEUES: . Kim and Choi(2011) 7132 H] T “Percentile Tranching” J5 %, H A Fl
XS (2013) 1F Lee—Carter 5 B REAt_E A1 HUUE OBk BR Y HIOBE AL (DEJD A8 ) BEd 1 rp N H R
T R IR T q 2 B L E

DU R T KU, Y A B

A AR 1) A J i 3o F A 5 XURS A 92 0 i A5 I A R A IR AR B PR R B3 K
FIY | H AR 55 28 5 3k 119 [ 5% -5 1 DXl n o] 85 B 23 IAURS: £ R 9 i SR 5 ke g HK
T S I AN S — ol 17 R0 <5 il XU, T — FloRr B 9 2 e T3z O H 25 ™ 5 AR 2 U 54 A
5] 5 1Y) e Ji S IR AR G A 7 IR A8 38 rhouf LA U0 F T T SR AR | 300 o) R 45 | 7 XU R e L A [
RELAG 1 BT XU 48 B 07 AOR 19 & 4% BO IR 2R B 22 9 G2, PR K 74 XU, 487 AT T i 5 K )
e A RE B A5 A Al

(—) R A B

JRURS: [ B AL R DRSS 7 L 2 i XU = R A 3L i 3 i, = 20y 7R P XU, | BIDJRUIRS: 3= 4 DA HS
(BRI 2% o A BRI AR L AT 95T KU R e i B B RO 68 Ik A R 1 A 1 A 1 [
R Rl DX 32 2 A XU 7R AR 2 3 AR A A A XU 5 L7 T Bt 22« DU 2 Ak (i e 2
) ) TE U 5 B 1141 S LSRR XU 458 2 I, DA< 5 IR R DAy — o 32 3 1l XU o L 47 28 (Blakee,
2008 ) ; KBS 2= AR 1 o] 76 AN ] 7= iy | s X FAE 25 28 5 1A 21 (Socioeconomic Groups ) H1 3 HK: 75 KUK
BLADSEME AN A SRS R AR T3 KU, — e 2 2 DR 2 W) A BE T 7 b Al R AT 22 45, R SR B4R &
i 38 I AE 25401, DT DR 2 ) #E — 2 B2 B2 b AT DAAE 33 G ol 7= iy o 6 o 5 XURS: . Huang 45 (2007)
1 Kim (2007 ) 42 1z FIZE T2 6 7 i FAR 455 16 7 i 19 9% 7 2 S A 2 DU o e 1 20 25 2 B O
AR . Milevsky and Promislow (2001)48 i Al Uiz FHFE T 7™ 5 AN ZE 55 LT 25 10 05 7 AL 5 6 % 2
rn AT E A PAE . Wang % (2010) 48 H i A BEML 8 A FE TR 19 965 (Immunization ) 155 7 31550 75 6 41
7 i B B DG 2H A L R0k iR 7 XU 3 ek ) 56 el 552 o A8 1 S B0 DR R 7 ot K80 6 11k b Ty vk
A AR R ARG A7 16 2 ) A 7 XU, o LR R oo SR e v 7 it X A ] if DS E A0 T SRS L 2878 KL
I I A 5 AN S5 L 0 B AR A R 2 W) B SE B VR R ofE LA SE B (Blake and Burrows, 2001 ; Cowley
and Cummines, 2005 ;Cox and Lin,2007),

()RR

PR 2 8 2 A7 KU 1) — Fh A% 58 F-BL ., Linfoot (2010 ) M-FELR I 14 1149 £ B2 43 41 17K 75 XU il
¢ (Longevity Risk Financing) , fth#g H 0 3K P AR S 2 8 T8 & A lb 4F 4 3 & S 31 08 = T fii 42
T JE PR 2 ) 5 i\ 1 ¢ 4 A R D R A v O B 2 ) A3 A B AR B 1) 1 o PRI 2 )
JE T AR A XU 1) P D B0 5 SR 1 Dt R LA LA D7 T - BT 38 43 A 5 AR TG 2 R 6 2 i Y
B U BE T 5 T 30 XU i 4 1 4 52 B HE B 45 8 XU 5 5 D B 2 v AR 14l 55 18 ok O HL 5 18 58 i 5%
P A AFAE ARG o (B[R] B At oA Sk e b A7 Al 55 TO vk B A28 R B i 3R R A S B L R AR
JEARTE R 0 BRI AZ 1 55 R R B T PO B4 By U0 i & 4% . LA ORI 2% FH &) 5t AP T
TETE I XT TF-22 55 15 AU . Bauer (2006 ) 845 Hi H T4 2 WU L 28 G v IXUR: S AT 23 85000 R i, X
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T WU 4] P A B 5 R AH XA B o 1H Richards 25 (2004) £ H AR IS 28 7] 4518 IR 4 AILAS X 77 LB S e
B 8 R 6 75 SR I 77 XU AN W7 80 14 1 T B R A8 4 vy 1 O 6 20 w0 S 3l 55 19 2 B

(SR RAERTY

AF 4 R ok PR R A B R SR AR AR | DSOS — 5 I ) PN ST BSOS S S 1 B 4 45 )
FHT A FEIRR T (955 28 AU o AN A8 14 2 O B R R <6 0 U3 22 Bl 4R 4 3R it DB 40 1)
DC R A e F i AR 1A AT 00 A & | 3 ok WA SEAR G 45> A R4S B 4 Yt e 17 X 743 i A4 T it
A RIS . Scotti (2007 ) FEANER DT 1R K T3 KBS RV E M 7 R INAE & A 4 T B BRAE 4 3%
WG A4 55 RS PR AP 45 221 5 T, 3R WD A 4 J2 by XK 2 XU 1R A 280 32— o SR8 R A 4 o X6
K A7 Y oK H i BTt (U HATAYAR S A SE 2. Antolin (2006) M5 R 5 i 45 P
ANT5GHT T A 5 R O T LR AR AN XS FR S | B a6 1] BE PRI AT R T 5 2T R Y A K
P28 T T AL HE 7 BB = ZREME R AR SRR = T AESE . OECD IR S5 F AR E
G 22 DY 23R (2005 ) 95 H AR ™ b 9 72 A DRI | JXUBS: DG I5E 9% 7 F) ik 2K ) A 52 I 4F 8 7 i i 1 2

(1) Uk k.

K T AU T 27 A 592 3 2 78 58 AR T 7 4 3 e A7 55 4 7 KUK R 342 4 1) <l ™2 il B AR A= i, 7 it A
fit S AT AR B A7 R R T XU B B8 21 W5 A T 37 110 XU 48 B 7 =X A% e 9 K 7 XU 48 B 7
KAFTEM BN PEAR R TG /A 58 5 i WA a7 25 ) L, 4 73 KRS TiE 23 A 1) 3 A I AR HLA 2K
R XU 48 B 7 AR B AR Z 27 AU A OCTE S5 o K73 R TIE ZR AL G T 4R AL b i T g 25 i 2
g (R Bl 5 3 W RE ik B RN S S BE DL B R B FRIVAE S AT S 55 8%
JRUIRS: AR FEL B 7380, XU A8 BB 2 by o IR K 3 XU AT DG TR 7 K BUEL G K A i s BT %47 |
e FETREAFIAR FET R A AT q IS L3S,

LKA iz

K FEME, MR FERE “WET-F 557, i Blake and Burrows (2001) & Je 2 H , nf X} K &
RS AT B R AE, 2 1K T 17 1 A R B S 45 PO T3 S T 38 5, KA B vl REBUr WM
KRR WK IR 97 IR A # ] B8 25 PR A8 T 38 KR G =R 14 & Az T 468 2 5 70 5 42
PR G 5 R RS2 I R A ot 2R, RIDSE R R R SO B BB T ARk sl AR Ak AR AR 7 AU 4 R R,
SCAT IR AU T ARG B 1% S R BRI 5 4 PRI E T AR R A0 H e — 2 s (BT 4 2 3 20 Bl 4 R A 2L (L%
2011) . Blake % (2006 ) Xf & 7 f5i = #: 47 TR AR ITIE 48 TR H AR T F B R £ IR 0%
B K FH 657 (Longevity Zeros, LZs) .28 MK 75 f5i 77 (Classic Longevity Bonds) 7 4x 43 MUK 1 K %
H A7 5t 77 (Principal—at-Risk LBs) S 1] K 73 42 /7 {5 7% (Inverse LBs) HKHT K % {5 75 (Collateralized
Longevity Obli—gations,CLOs) % Z # A [FJE AWK 51 % . Lin and Cox (2005) £ H} i) — % 1< 75 £t
IFEE

B b PR 2 7] T 2003 4F 12 7 H IR
RATIF BT AE R 3 A I A8 T % H K Aot
F5 , M2 ) 6 ™ E A B FE T3 XU BR
P4 5% 4R 17 (European Investment Bank ) 7
2004 4 11 7 %47 T 4 Blake and Burrows (2001 )4 i} i« 2 K 77 it 25 " 48 $2 35 (49 EIB/BNP
FEigR AR 2R AT R, Blake 55 (2006) IR ATIE T AT % HES KAT R MG | 5™ i it Jr
A 1 50 g 0 B 45 A7 A R 22 R B AR R 2 B AN R 4545 . Kim and Choi (2011) TEAR R T
“Jz In] K 515t 77 (Inverse Survivor Bond)”, 454 WA 3 BT, ot 77 00 B 2200 A 35 T S AR AR R4 1 A
ENEL

2HET R A R

FOT- R A A A R AU 2958 3 T ROk /0 — AT s A 7 R J P8 50l ok =g 40 81
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U, R TG B eSS P S
Sxt T TR . AT 02 4

Eii =t a0
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UG ey
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PET- R IEAF B e AL 22 5y B X H. FRBIA
WIRBCR, 22 o M b BEAS 22 JF L2 FR H3 ERKEES

T 545 T BRAILE R . 2007 44 A
Fig = DR S 2 ) R0 e [ AC IR PR 16 1) 2 6 R AT T 5 — R R S R X B TR U B 2E G
2008 4F 2 H 55— A T 7 v i K A KU B4 52 5 W) A 78 0 [ AR 185 23 B Lucida #1 JP BEAR 22
A, Lin and Cox (2005 )4t 1 A 47 .45 52 ) AL 0 B 4 it sh 4544 (€1 4)

Dowd, Blake, Cairns and Dawson (2006) — SRR (Y
XF bR AE A B AT E— PR3], Barrieu and " vl T e |
Albertini(2009) FEAIEE T VE TR/ A7 H e, e e
45 JP FEAR 2008 4F E ST IO AL, B4 ERERNAER

3ACT /A AR BT AL

FET 238/ HE A7 I BT 02 A4 il 03 5% vh & R OB iR 38 DL R AT I i 9 BT RABESE AT 22 &)
TEEVERN G ARG, DURAT IR FF B2 s i I 0 35 B e e B M K A i s T g, X AT
Yt ¥ 3 W B i Dk st I H 2 OB R T SKBE RS o DABE TR 48 $5Ch 5 14 0 1 6% 0 75 22 328
PR IE M FE T ZR A8 8L, X R AU T3 A 0 B0 = 5 D AT ) OB, BB T 38/ AR A A AT 1B ] 538 T
A AR BT R S LA AR 1 B 7, X I AU A 5 B A5 7 A% R R B 2 TR AR 2k
PE | RETE W SE RS A 2804 B G 24 A 5% 7 B9 A R AZ Sl s i 30 6 38 0 = AR AL & 20, AL & 2
X B R PE, Blake, Cairns and Dowd (2006) #1515 T AL TR/ AE 1 67 5 WAL,

4.q i

q B JP EEAR BT HE R T R i A KU R AE T KRS () — FR R PR AT I TR, A&
U7 29 58 AE A S e — IF i 28 4 5 T4 AN HE RS2 BR (17 30 ) SE T 38 AN 24 5 ([ ) SE T 28T 90 4
T A2, PR E I BT 0 AE T AN ROk LS N FIBE T N B ES A /TR g
I B JE O AR A SE TR0 35 5 i, 7R i R s A &R ol R R o az 01 02 xR 2 5 3 T
WA AR IE R 3N, q 3z WAL 1 FL A 2 2 T 2 S i R R 4 BT Life—Metrics 782019 o 32
HORAE R ST 7 AR S 29, Coughlan %5 (2007 ) FEAMER T T q i 15X Al £ K 75 KIS FIAE T
DR A A i g5 R an il 5 R o

() HoAth 7 =X

Szymarloski(l994)il%a5 1K 2 R e 2 1] A5 —— & SUHT* 100% (52 FET 4 ¥ e
9 B AM AR KU T T BURL I B8 | (it [oom-=ommmmememmen] ueiities .
] HE A DY A A B 5 KUK . Blake, R
Cairns and Dowd (2006) /48 T HAth v] A F )
IR T KR I i B4 - 325 4 TR B 5 45 5 BRI A1 8 1 W S AR 0% | f91) 20 {6l 77 22 4 1 0 ) g 3K SiE
REBIKH L B AUE G AR 40 6 5555 . TS (2011) TR 433 LA 1 I 4R R 74
T3 AR 5 2 ) 07 T A XU, 18 JLF B8 ik e =X, A 4 RO TIE AR A4 4 B BRORBS: |z [ K4 4%
ORI 73 XURS TEZ: 4k

117



BEEE . KERXKEREBHRER

R T I ) R T DS R 0 B BB s L

B ARAR T KU TF R 2 B [ N 248 1 T2 DG TE R 2 [ A0 3 5 I B 9E , FE P 75 KU
(R B 9 A A A W, BP9 T ) B T M J2 T, 8 TR TE R 5 XU, | o IR XA 4 52 il A R iE 7 Ak 7Y
RS20 B2 RGN R dt T T R R ARG . E R — S5 A DG STk £ 224 . X1
BRI 5KR AR (2007 ) AF I SF FF S (2009) | Rl 5 R0 B R0 (2010) | 3CEF (2011) 2% 3& A= A EL
(2011) FLA FIBRFE IE (2008 ,2012) %545

(— ) v B K A7 XU A8 B 7 1Y () S

LA FF AR H 25 ™ 25 7 AR 7 2 5

Hh [ BRA T B ISR S R I A R h B A SR B AR B ) Al D FE R ORI TR RIS A TR R
B TR = AR A2 R SR AR B T A A, AR 3% B ORI SE AT A 2 0 75 RS K AR 45 6 14 1l
JE | REA SR 2 4 AT LA . B N 0 S50 2 A B S G 2 W AR B B R Mk S TSR LR
R, LA SR 2 R B X v 14 1 7 ARG ), 6 A il TR, AR 2011 A, 0 SR 0 85 I 1B R
R T AR IR B RSORS00 14 A4 B 38 767 4270 Ak FHic ik 44512 24859
¢.5C ABAS NI P 5243 ¢ 4 2703 4200, 25 W 4 8 i 35 22156 4470 (B SC,2012)  RAF BUR A &3
VST T W ) S A ) R K i DR ) e ) i A AR R AR Y AR A A T 38 0 B 3K
Rl A 5% 7 1 A AL S R e 4 R ATAE S IR R A I H R AR A AU B B KU
ST AR R AP R o 4 il 4 4 o B A BEER T 2004 4T R AL 46 LR B 21 i o A TR 485
B A R0 45 LA FE IR AR A VR T, SO A AT 42 1 2 A ORI G PR B 19 R B A R H 25 7™
R 7 U o R T ol % 2 DR ) BRBE A R BUR 1Y 51 3 N AR SR FFRRE B K B T A7 Bl X
st 2 B K 5 XU ARG B R P AR T 4 % B AN 56 3, 3% R BB G LA H AT A7 19 K 77 KU
T it 5 0kt ) e G R R AR K A KU IR A e = 0 % LB 2 A% e AR A A A WA A A A
A T I 7™ B 1 K 3 AU

PINISE &7 3 A we: 311 el o5

2006 4F K 22 i H A R LN T GETTAE S8 ) R 2007 AFJF 3R R A9 R LA RS S8 AR
SN TP LN Bl B0 R ME— AR R T Ge T AR RS M Y 22 Uk AR B B sl AR |
[N T B B T 38500 A7 AR AN 2 S B RE L, 2 AF 03 I 8508 5 % | [] Ao 38 1 58 A5 4l s T vk 4 e
FEARFR BRI W NFERYFE TR o 2005 4F 2 il (14 € DN 5 DB ol 28 39 A= iy 2% (2000~2003 ) ) il
PR B R 2 TR AU T 3R AR S T AR o 1 B8 T 3R B i R i 22 B T S T I A R A 1 it
(1R BHLPR (A5 6] Ay 27 6 TR0 T SR BN (A AF 58 45 20 AN 45 SE 902 (2005 ), 25 1F = A E B 22 (2009)
¥ (2009) , 5 4% A1 F B2 ZE (2010) , FHAS FIAS F 3K (2013 )25 5% Lee—Cater 5 0 al; L JH: 5L 7 it A5 754
XFrpE N BB TR AT T AG TR

3RS WA AR A7 Ml Vs A AU R

X 5 R 52 M 55 2 AR B 7 i 1) T TR A0 1 T 3 ] (R 6 WA 30 10 2 4 AR K 5 IR 1
LU THRIRGE, $2 0 WY f ) O T it 3R R A 25 06 T 23 B0 2 R H 4R o 4 4 iR O BN AR AR Bl 28
5 HE A 2 (2000~2003 ) ) FE SE TR (R E | 15 73 1 23 1) (19 1 i A P )™ 2 A K 5 XU

AGEARTTG A TE | R 27 2 —

Hh ] B A T 3 2 A B 28 U MR O A0 T 5 e 0, B R D | A A ) A R AL PR T
ST AT I S ) RIS LR 5L RN N AR IR BT | A B4 B R e, A5 A7 TR AR T S 5 S SF-f  4
AL TE 7 i B = VTR R G XU B K AF ) b [ 505 i 5 o BRI, B AR i g i i i 4
BT HANE G P U8 R R AR AR A 2z 5 e 2 e A KU DA IR ke = 45 3 R IE

118



EFRRIFIC 0352208

I3 T A8 BN R K 77 AR b T HRR B B, DA T 3 ] 4 1R 77 XU Y 7 s e B B — | s 2 b 2
i F R SO LA B

() v R T XL A8 B g o 3 A L

AR i 1 77 KUK A8 B AR R A LR Xt 040 75 i 496 o 25 2 2% XU, 2 iy ke I 55 KUK
1 e ] B AR 45l R 0 2 A 555 LR T AU B RO JE TR B 1R XU A > ™ P i
JF A AT 5 0 5 R AR B 4 Rl RN IR BOE [T B 388 20 DA TR T XU A7 AE |, B2 W R 90 4% XU 6 4 BT 2
AR A RS, I ) 7 IO X I 0 BT % 2 < A DAL, DR S DR i i 5 1 T XU | S
i 5 AN AT 1 57 28 4 48 TR 0 45 5 AN I S o 155 100 1 AF N SR, R SR TE AL AT (2009) $2 4 1 18
WUHER IR 28 4 W T Ik 3G G 0 O 42 55 52 DR R 35 4 14 5 AT o 7 R R 3 I 4 1S S
IR PRAE WS (14 T 58 55 I3 vk i DR LA 35 2 AR 25 5 ) R, A | BURF s 7T 2230k AT KA i A ATk
FUIREa A AR R Al W SK R AR G 7 i A5 AR L RS T R

25838 N SE TR 0B8R AL BRI BE 5888 28 KGR0 By (23 TR N HAE TR B &R
Je I T TN BE T 3 M A7 32 i 5 1K A7 XU i 5 ) A A IR B 77 TR 5 A 7 il L i K 7 IS,
ARG Fe e Z5 A o BEXT eb N B8 TR 0 B 30 ™ i k2 118 SR Bt A bR A R 1 3 RS
A CHBIT T 63 N R TR O R B8 Y B R A B ik | Bt 8 A AR G BE T AR B A A | 1 % 1T L
R X FET AR DL EAT R GEA A PE 4z Wi g 55 o8 B A A8 TR B |, 2 39328 A Dy sl 5dks A
IS (4 B R T ) A U5 0 T 3R F0 AR G 19 - B 5 5 vk I 15 AH DG KUK F2 44 (an PR A ) A
A FE 2 PR B 4 45 ) e S BE T AR R S A R

SARHE A KU BEA T G v 5k e, FE IEAL T & U5 A i S e | i ATl g 2 %
T AR S L AR G U 5 B AR R, B B R R AT 37 96 5 | HEFA R 10 e UG
AR 2 5E AT 7 W RS E 5 5835 o AE R AR HE 28 T R T3 48 850 22 N0 KU Atk 7 2 A v Ak i) XU
A [6) AL Bl SR ) R AE 5y T S R ST R T KU AR T 5 B T $E (Zugic et al.,2010) , 1
] b 7 A 3 XS A8 R ) B B, AN T A ST 58 8 K T BE AT i BEE A I AT M
HUOR RS AR

4. W1 WA L 1 5 4 A KU 3 Y BT R D AR b o ORI W R 1T 0 i A 3 XU
AR LRI A AT B 7 7 A i T RS20, B A DR Ml v 5 XIS JIT 5 B 1 7 it 1 O 4 6 R XL
o A B, i S B K A XU B A BB D BE AR TR A, QR BE O I M A HILAG 42 1 O T 2013 4 IE A5
1 Solvency I H A X 4 75 XURS: B2 AT BEAS BT T BEAS TR S, AT A< 73 KU A2 45 8 7 98 AR 2 el ROV
PRI RO 7 % 4 W 35 2% 1 242 1 1% QIS 5(the Fifth Quantitative Impact Study) , 76 A F & & 770
R FET I 20% (Zugic et al.,2010),

5.5¢ 36 W A5 TR B ) 1 7 IR, M A A A R DR, M A8 1) R I PRAH S B I vk BT,
Wip ALK PRURS 530 07 1 AN 5 B3 B XU 402K AR AT O S DA 1 4 40 2 B RS SRS v, T o DR
AR E ST AT B 10 250 [ B M A 1D SR IBCRT A 5 e 4 v 38 W S8 0 15 BN X K i
A RE — 5 AR W A I R R XU 2 AR R AT R A 7 YA T KU AN A £ A XU

O NNBE RS F2 AR 2Z )5 A e ] 10 0F 1 5 IRV DR 5 b 455 P D B M 0 ARUBR T S A I 7 i, 21
T RGBT . BUN IR 8-S TR 5 0RO &1 G K MBS R Bttt = FET
SRR Ko XU BRAE 7 TR A A i 45 SRR M, H 65 7™ H R A XU A R4S LA G i Rk ke

VAN i1 §in

A AT A U TR A IR A AR i IR A B =407 T ] PAY M o e O A B 55 0B, T
AT 458

119



BEEE . KEREREERREIE

(1) 75 XU B A7 £ 7 38 5k 22 T8 A 45008 0 i e A% 1) ] A RS, F8 20, A A A\ TG i A Ak
PSR i VAN e W e Sy G R o1 EATE N/ R 1 g NG 1Yt s A
HAESE ey A 2008 B o 24 HL H 45 ™ 50 A Ak 2 RUBS: A T T T O

(2) 1 77 ARG P P A ] A 0 A T 3 S B PR 3R BEATL 2l 25 T 0 2 FCE 5 R (HR N
AT ARG kR LA RS TR 08 3 A v R AN 8 — R AR 1Al 0 9 T 3 B8 i A, DT A1 FR A 17 7 XL
B AH G UE SR I SE A

(3) & A7 AU 1 4 B 7 X B AR A B PR B AR SR e 5 U IE IR AR A5 L6 (0
S — 7 AR FLAR AT AN BRI o IXURS: 32 A5 Jha T s 549 XS A i 8 B35 SR P 45 2 ) XU, A7
752, I BRI AL ELAT SO K A7 U A BT 58, B A0 A7 58 38 W) BEAS T I 0 I TR XU A 24

() RV e [ 4 72 DXL A L T s 4 7 LR ™ B DGR B Rl B 2k BT SRR I DR M 4
AR XU A BTy o — S ) R (E 2 XU AR5 T C AR O ORI 2 ] PR M2 I N2 3 [ A
AR SCTR T BE XS BT A7 A5 5] 0 A4, H f ™ 5 00 I3 XU sl AT SR A5 LA R B

5% T Hk

SCRF(2011) « (CH T 4 il AT 28 T LWL 14 75 IKUBS A5 B0 ) , (ORI B ), 56 3 401

BEIE R EBEZE(2009) « OV A7 IR S H A 25 A6 B SR ), (BT8O ) L B3 115 41,

PRI IE BLAE (2009) « (I 77 WURS 48 BB S8 45008 ) , (AR B 15 XUBG: 48 B ST 3h 24 ), 56 9 3,

S 57 (2009) ¢ (R AR RUBSE X (8 8 24 W) 45 463 7 it 08 52 1) B fi e 0 58 ), (b T A8 BERL 27 ) L35 6 0

A WIEL(2011) (Z R R T 0 e P4 4 AR PR3 ) (&R Ui 9E ) 18 1301,

X2 TR AR (2007 ) - QR B A7 XU X 57 2 4 18] 153 e B 3R 0k ) CBE R R ) 55 2 0

JHF S TP (2005) - (Lee—Carter 75 2 7E TN o [N 88T 55 b ity 1o 1), (ORI B0 25 B 2241 ), 56 6 1,

fifi 13 BB (2010) « (5 J7 AR < I8 T 32 B0 X A UK ), (R 3BE (B ), 55 11 38,

FH A B8 (2013 ) - (T BEHLIE T 2 19 4 A5 AU AR AL AN AT AR o # ), (BB I ), 565 1 10,

Pkl (2009) : (Lee—Carter HEZE T 3 T Wang 75 # (9 45 A7 58 55 5 4 WF 50 ) , GBI 1 27 B 241 ) , 365 3 400,

B £ 6% (2010) : (Lee—Carter £ BI7E i [ i A L8 T A B0 A i 102115 k), COR R BT ) , 565 10 0

PG R IE (2008 ) « (A AR 437 it 25 A 09 1 5 AU 73 BT —2E A RAB T B 7R ), (IR BIFSE ), 56 3 401,

U RS IE (2012) : (BB FE TR A NAE S 10K KRS 704 ), (PRI AT ST ), 56 2 391

WL (2011) « (IR A RS B8 1357 A Dk 7 58 ), (ORI AT 5 ), 565 4 301

FRAESC(2012) : (PP IR 8 G S el 2012), 2 B LI AL

Antolin P. (2006): “Annuities and Longevity Risk”, OECD/IOPS Global Forum on Private Pensions, Istanbul, Turkey,7-8 November.

Barrieu, P. and L. Albertini (2009): The Handbook Of Insurance—Linked Securities, Wiley Finance.

Bauer D., M. Boerger and J. Russ (2008): “On the Pricing Of Longevity—Linked Securities”, Insurance: Mathematics and Economics ,
46,139-149.

Bauer, D. (2006): “An Arbitrage—Free Family Of Longevity Bonds”, Working Paper, University of Ulm.

Bayraktar. E., M. Milevsky, D. Promislow and V. Young (2009): “Valuation of Mortality Risk Via the Instantaneous Sharpe Ratio: Ap-
plications to Life Annuities”, Journal of Economic Dynamics and Control, 33, 676-691.

Biffis, E. (2005): “Affine Processes for Dynamic Mortality and Actuarial Valuations”, Insurance: Mathematics and Economics, 37,
443-468.

Blake D. (2008): “Longevity Risk Hedging: The Role of The Private & Public Sectors”, Working Paper, Pensions Institute, Cass Busi-
ness School.

Blake D., T. Boardman, A. Cairns and K. Dowd (2009): “Taking the Long View, Pensions Institute”, Discussion Paper PI-0909, Pen-
sions Institute, Cass Business School.

Blake D. and W. Burrows (2001): “Survivor Bonds: Helping to Hedge Mortality Risk”, Journal of Risk and Insurance, 68, 339-348.

Blake D., A. Cairns, K. Dowd and R. MacMinn (2006): “Longevity Bonds: Financial Engineering, Valuation, and Hedging”, Journal
of Risk and Insurance, 73, 647-672.

Blake D., A .Cairns and K. Dowd (2006): “Living with Mortality: Longevity Bonds and Other Mortality~Linked Securities, British A ctu-
arial Journal, 12, 153-228.

Booth, H. (2006):“Demographic Forecasting: 1908 to 2005 in Review”, International Journal of Forecasting, 22, 547-581.

120



EFRRIFIC 0352208

Booth, H. and L. Tickle (2008): “Mortality Modeling and Forecasting: A Review of Methods”, Annals of Actuarial Science, 3, 3-43.

Brouhns, N., M. Denuit, and J. Vermunt (2002):“A Poisson Log—Bilinear Regression Approach to the Construction of Projected Life
Tables”, Insurance: Mathematics and Economics, 31, 373-393.

Cairns, A., D. Blake and K. Dowd (2006a): “A Two—factor Model for Stochastic Mortality With Parameter Uncertainty: Theory and
Calibration”, Journal of Risk and Insurance, 73, 687-718.

Cairns, A., D. Blake and K. Dowd (2006b): “Pricing Death: Frameworks for the Valuation and Securitization of Mortality Risk”, ASTIN
Bulletin, 36, 79-120.

Cairns, A., D. Blake and K. Dowd (2008): “Modeling and Management of Mortality Risk: A Review”, Scandinavian Actuarial Jour-
nal, 2-3, 79-113.

Cairns, A., D. Blake, K. Dowd, G. Coughlan, D. Epstein, A. Ong and I. Balevich (2009): “A Quantitative Comparison of Stochastic
Mortality Models Using Data from England & Wales and the United States”, North American Actuarial Journal, 13, 1-35.

Carriere J. (1992): “Parametric Models for Life Tables”, Transactions of the Society of Actuaries, 44, 77-99.

Coughlan, G., D. Epstein, A. Sinha, and P. Honig (2007): “q—Forwards: Derivatives for Transferring Longevity and Mortality Risk”,
Technical Report, J.P. Morgan.

Currie, 1. (2006): “Smoothing and Forecasting Mortality Rates with P—splines (sildes)”, Institute of Actuaries, June.

Dahl, M. (2004): “Stochastic Mortality in Life Insurance: Market Reserves and Mortality—Linked Insurance Contracts”, Insurance:
Mathematics and Economics, 35, 113-136.

Dahl, M. and T. Mgller (2006): “Valuation and Hedging of Life Insurance Risks with Systematic Mortality Risk”, Insurance: Math-
ematics and Economics, 39, 193-217.

Debonneuil, E. (2010): “A Simple Model of Mortality Trends Aiming at Universality: Lee—Carter Cohort”, Quantitative Finance Papers.

Delwarde, A., M. Denuit, and P. Eilers (2007): “Smoothing the Lee—Carter and Poisson log—bilinear Models for Mortality Forecast-
ing: a Penalised Log-likelihood Approach”, Statistical Modeling |7, 29-48.

Denuit, M., P. Devolder and A. Goderniaux (2007):“Securitization of Longevity Risk: Pricing Survivor Bonds with Wang Transform-
ing the Lee—Carter Framework”, Journal of Risk and Insurance, 74, 87-113.

Dowd, K., D. Blake, A. Cairns, and P. Dawson (2006): “Survivor Swaps”, Journal of Risk and Insurance, 73, 1-17.

Forfar D., J. Mcgutcheon and A. Wilkie (1988): “On Graduation by Mathematical Formula”, Journal of Institute of Actuaries, 115,
1-149.

Forfar, D. and D. Smith (1988): “The Changing Shape of English Life Tables”, Transactions of the Faculty of Actuaries, 40, 98-134.

Giacometti, R., M. Bertocchi, S. Rachev and F. Fabozzi (2012): “A Comparison of the Lee—Carter Model and AR-ARCH Model for
Forecasting Mortality Rates”, Insurance: Mathematics and Economics, 50, 85-93.

Hainaut, D. and P. Devolder (2008): “Mortality Modeling with Levy Processes”, Insurance: Mathematics and Economics, 42, 409-418.

Hainaut, D. (2012): “Multidimensional Lee—Carter Model with Switching Mortality Process”, Insurance: Mathematics and Economics,
50, 236-246.

Helligman, L. and J. Pollard (1980): “The Age Pattern of Mortality”, Journal of the Institute of Actuaries, 107, 49-75.

Huang, J., S. Yang, J. Wang and J. Tsai (2007): “The Optimal Product Mix for Hedging Longevity Risk in Life Insurance Companies”,
The Third International Longevity Risk and Capital Market Solutions symposium.

Hyndman, R. and M. Ullah (2007): “Robust Forecasting of Mortality and Fertility Rates: A Functional Data Approach”, Computa-
tional Statistics & Data Analysis, 51, 4942 - 4956.

Kim, C. (2007): “A Way of Hedging Mortality Risk in Life Insurance Product Development”, 2007 Annual Conference of the Asia—
Pacific Risk and Insurance Association.

Kim, C. and Y. Choi (2011): “Securitizations of Longevity Risk Using Percentile Trenching”, Journal of Risk and Insurance, 78, 885—
905.

Lee, R. and L. Carter (1992): “Modeling and Forecasting U.S. Mortality”, Journal of the American Statistical Association, 87, 659-671.

Li, S. and W. Chan (2007): “The Lee—Carter Model for Forecasting Mortality, Revisited”, North American A ctuarial Journal, 11, 68—69.

Li, J. and A. Ng (2011):“Canonical Valuation Of Mortality-Linked Security”, Journal of Risk and Insurance, 78, 853-884.

Liao, H., S. Yang, and 1. Huang (2007): “The Design of Securitization for Longevity Risk: Pricing Under Stochastic Mortality Model
with Tranche Technique”, Working paper presented at the 2007 APRIA Conference, Taipei.

Lin, Y., and S. Cox (2005): “Securitization of Mortality Risks in Life Annuities”, Journal of Risk and Insurance, 72, 227-252.

Lin, Y., and S. Cox (2008): “Securitization of Catastrophe Mortality Risks”, Insurance: Mathematics and Economics, 42, 628-637.

Linfoot, A. (2010): “Longevity Risk Financing—A Reinsurer’s Perspective”, World Risk and Insurance Economics Congress, 25—
29 July 2010, Singapore.

MacMinn, R., P. Brockett and D. Blake (2006): “Longevity Risk and Capital Markets”, Journal of Risk and Insurance, 73, 551-557.

121



BEEE . KEREREERREIE

McMullan, K., D. Wolongiewicz and M. Singleton (2012): “A Mature Market: Building a Capital Market for Longevity Risk”, Swiss Re,
Order no: 1505590_12_en.

Milevsky, M. and S. Promislow (2001): “Mortality Derivatives and the Option to Annuities”, Insurance: Mathematics and Economics,
29, 299-318.

Milevsky, M., S. Promislow, and V. Young (2005): “Financial Valuation of Mortality Risk Via the Instantaneous Sharpe Ratio: Ap-
plications to Pricing Pure Endowments”, Working Paper, Department of Mathematics, University of Michigan.

Milevsky, M., S. Promislow, and V. Young (2006): “Killing The Law of Large Numbers: Mortality Risk Premiums and the Sharpe Ra-
tio”, Journal of Risk and Insurance, 73, 673-686.

Miltersen, K. and S. Persson (2005): “Is Mortality Dead? Stochastic Forward Force of Mortality Determined by No Arbitrage”, Work-
ing Paper, University of Bergen.

OECD Insurance and Private Pensions Committee (2005): “Issues Note on Longevity and Annuities— Policy Suggestions for Devel-
oping Annuities Markets”, the 76 Session of the Insurance and Private Pensions Committee, Paris,1-2 December.

Pitacco, E. (2004):“Survival Models in a Dynamic Context: A Survey”, Insurance: Mathematics and Economics, 35, 279-298.

Pitacco, E., M. Denuit, S. Haberman and A. Olivieri (2009): Modeling Longevity Dynamics for Pensions and Annuity Business, Ox-
ford: Oxford University Press.

Plat, R. (2009): “On Stochastic Mortality Modeling”, Insurance: Mathematics and Economics, 45, 393-404.

Pollard, J. (1987): “Projection of Age—Specific Mortality Rates”, Population Bulletin of the United Nations, 21-22, 55-69.

Renshaw, A., S. Haberman and P. Hatzoupoulos (1996): “The Modeling of Recent Mortality Trends in United Kingdom Male Assured
Lives”, British Actuarial Journal, 2, 229-277.

Renshaw, A. and S. Haberman (2003): “Lee—Carter Mortality Forecasting with Age Specific Enhancement”, Insurance: Mathematics
and Economics, 33, 255-272.

Richards, S. and G. Jones (2004): “Financial Aspects of Longevity Risk”, The Staple Inn Actuarial Society, 26 October.

Schrager, D. (2006): “Affine Stochastic Mortality”, Insurance: Mathematics and Economics, 38, 81-97.

Scotti, V. (2007): “Annuities: A Private Solution to Longevity Risk”, Sigma, No.3.

Sithole, T., S. Haberman and R. Verrall (2000): “An Investigation into Parametric Models for Mortality Projections, With Applica-
tions to Immediate Annuitants’ and Life Office Pensioners’ Data”, Insurance: Mathematics and Economics, 27, 285-312.

Stallard, E. (2006): “Demographic Issues in Longevity Risk Analysis”, Journal of Risk and Insurance, 73, 575-609.

Szymanoski, E. (1994): “Risk and the Home Equity Conversion Mortgage”, Journal of the American Real Estate and Urban Economics
Association, 2, 347-366.

Tamm, K. and M. Kirova (2011):“Longevity Risk and Protection for Canada”, Swiss Re, Order no: 270_0211_en.

Thatcher, A. (1999):“The Long—term Pattern of Adult Mortality and the Highest Attained Age”, Journal of the Royal Statistical So-
ciety, 162, 5-43.

Tuljapurkar, S. and C. Boe (1998): “Mortality Change and Forecasting: How Much and How Little Do We Know?”, North American
Actuarial Journal, 2, 127 - 134.

United Nations Department of Economic and Social Affairs Population Division (2011): “World Population Prospects: The 2010 Revi-
sion, Volume II: Demographic Profiles” ,New York.

Wang, J., H. Huang, S. Yang and J. Tsai (2010):“An Optimal Product Mix for Hedging Longevity Risk In Life Insurance Company:
The Immunization Theory Approach”, Journal of Risk and Insurance, 77, 473-497.

Wang, S. (2000): “A Class of Distortion Operations for Pricing Financial and Insurance Risks”, Journal of Risk and Insurance, 67,
15-36.

Wang, S. (2002): “A Universal Framework For Pricing Financial and Insurance Risks”, ASTIN Bulletin, 32, 213-234.

Wong—Fupuy, C. and Haberman (2004): “Projecting Mortality Trends: Recent Developments In the UK and US”, North American
Actuarial Journal, 8, 56-83.

Yang, S., C. Yue and H. Huang (2010): “Modeling Longevity Risk Using A Principal Component Approach: A Comparison with Ex-
isting Stochastic Mortality Models”, Insurance: Mathematics and Economics, 46, 254-270.

Young, V. (2008): “Pricing Life Insurance Under Stochastic Mortality via the Instantaneous Sharpe Ratio: Theorems and Proofs”, In-
surance: Mathematics and Economics, 42, 691-703.

Zugic, R., G. Jones, C. Yiasoumi, K. McMullan, A. Tacke, M. Held and B. Moreau (2010): “Longevity”, CRO Forum 2010, order no:
1504320_10_en.

(REHE A )
122



