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An Optimal Strategy for Private Life Annuity by Utilizing AEW
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In this paper, we evaluate life annuity plans for Korean pre-retired single and married couple participating
Korea National Pension (KNP) and find optimal life annuity strategy by using utility-based measurements
called AEW (Annuity Equivalent Wealth). Specifically, we extend a previous study to obtain a detailed
optimal combination of annuitizing age and wealth in terms of percentage of net wealth at the time of
retirement. A nonlinear optimization model is formulated with the objective of maximizing utility on
consumption and bequest, and the dynamic programming (DP) technique is used to solve this problem.
We find that there exist consistent patterns in optimal combinations of annuitizing age and wealth. Also,
for all cases the optimal combination is significantly better than several other combinations. The results
indicate that using the optimal approach can be beneficial to practitioners in insurance industry and
prospective purchasers of life annuity. We conclude the paper with some discussions and suggestions.

Keyword: dynamic programming, optimal annuity planning, life annuity, aging of the population,
national pension
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ABWS] $EE BY, 24, 049 IS A5 RS W2 247}
AAET Qo B <2 1> <F 2> &of B3 1
moc}, 2o B BEE 2SR EOPABA 37 2
oA o8 ol mE el el H TEH 0T Uehta
Atk =G UG ASEA 3l AEWE dHA A EA
> o > e AR e 900 ABWS] Holi: Y
A3 o4 Abolell M 73] AA veide As #2E 5 3

o FAH 2 60A o e & @%i}—t— g AAE o

a-30l Z4Ek0]]4'.1‘—,—v‘-rl6 o)A

=2 A4AE 1A F2

oJAH MAFAA=0l *Pﬂ%

&S Hole AL FUd5He= %fﬂ HAFANA

< Hgstel A A v &
¢

) 8- tH(Yuh and Yang, 2009).
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AEWE BEEAAFAAFE 3

E 2. A3 HIE 100% 73§ 25 E 9 o vl Aol wh& AEW

(60A] 5)

£S89 e 44 Sk
10% 1.0744 1.4726 1.1712
20% 1.0513 1.4421 1.1444
30% 1.0340 1.4201 1.1246
40% 1.0186 1.4011 1.1070
50% 1.0031 1.3820 1.0899
60% 0.9857 1.3611 1.0712
70% 0.9663 1.3382 1.0505
80% 0.9401 1.3078 1.0225
90% 0.8997 1.2657 0.9816
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AEW(60A| &-E))

3235 79 3%

2 A7 71l 5
F60%) s8she A4t

F 258919 ol 0

2
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Aotk FH-2 G0A & Brolehs A f-eluet m o ARE
W = o LA Mo dekdnh <E3>E fihS
971304 st §77F §ls B9b = 0), 60M7F H= A
Apak B8] 5090 s F5e] AEW EZE A A 9]

ok AEWZF A2 B 23S A58k A 624, A58 Hl &
80%°l )3k 442 ehaL glom, A7} 5 23
A3k A 804l A8} HIE 90% 0l T Al gk} H &5t
<E3>o| BERAM AxH Tk HA AEWE 25 FHH
203 Bk 28 A AR 10%T 7HA A 2HE ) of gtk
43 ndAdAd 2FAN AT <" 2> <E
3> ARE 3349y 2R ZE AA ST YT AEWS] Aozt
of MAs: 2%E 7FoE AT HES %01»‘« 3
AEW7E AA3 Zasht dgsh Aol %%Mh - AEW

%%%%MWﬂﬂ%%ﬂaﬂ
RadE AT BEY 4 9l

70%
80% |
90%

76 < T
x 23
80 o R Q ®
>
®0.6-0.7 H0.7-0.8 M0.8-0.9 W0.9-1.0 M{.0-11 @1.1-1.2

I8 2. A3 &} A3 Aol WE AEW (R
259 50%, 604 2F,b=0)

¥ 3. 423 &7 AF8 A - o] B2 AEWER R, A5 5 50%, 604 25, b=0)
AZ3 = A T HIFADE 7Y vl

AA 10% 20% 30% 40% 50% 60% 70% 80% 90%
GOA 1.0197 1.0237 1.0353 1.0517 1.0529 1.0609 1.0730 1.0745 1.0485
62A 1.0275 1.0399 1.0588 1.0692 1.0911 1.1060 1.1116 1.1122 1.0756
G4A| 1.0274 1.0410 1.0589 1.0813 1.0900 1.1018 1.1098 1.0594 0.9432
6641 1.0254 1.0488 1.0642 1.0831 1.0992 1.1009 1.0693 0.9860 0.7999
6841 1.0219 1.0508 1.0616 1.0842 1.0922 1.0806 1.0370 0.9460 0.7996
704 1.0255 1.0477 1.0684 1.0816 1.0797 1.0521 0.9963 0.8912 0.7992
724 1.0258 1.0543 1.0642 1.0752 1.0637 1.0141 0.9508 0.8434 0.7987
744 1.0294 1.0525 1.0661 1.0645 1.0350 0.9784 0.9001 0.7999 0.7982
764 1.0285 1.0583 1.0585 1.0411 1.0048 0.9331 0.8490 0.7994 0.7977
784 1.0328 1.0544 1.0465 1.0168 0.9651 0.8840 0.8000 0.7990 0.7971
80A 1.0336 1.0484 1.0253 0.9841 0.9215 0.8338 0.7995 0.7984 0.7966
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3.21 A5ES o w2 B4 g3 @FE A3 HIE0] 90%2] A5 ATt A F e AA
AEEYZ 50%7} obd 1028 %3 749k 90%E %9 4 o] AEWI} 1M He 2 YEhd Ao 2T 89 4 9t} <Y
Foll gk AEW S| A= <F 4>9 <45>°ﬂ A = xﬂ*lﬂ 3>0f] o5t AEW 7}115E}ﬂ°3°4°l YA e 2e &
of gtk &3t o] AFE fﬂﬁlli’ﬂ T <2 3> AAE AL, 10 FIE L2529 10%H 50%90 Bl 5 G
of Atk A5E7F10%Q 4 AubARl HHL250%¢0 49 A Y 2 —%Q A 7 90t 25 FRdFYo] L
o frAbekE Huighe ot om %4 232 R A2 A AJFAETY B4 A Y S € 5 A
EES Bol Aok AW 02 AEWTF 119 2&E0] &5
9 50% thel A QA Yedal Qle& <28 3>04 8 322 2EA | B E £4
018 = o)t} kAt A 23} W L3 A2 3} A Ho] BT Z7}3 SEAH ] 65M1Q] A5 B3t \W?UF <x 6>

o
o e ABWIL F4 3] 4ot meg Holtd ok 252 o AN Atk 604 25 ol Hohghe tha F7H o)
9 s0msk FASAL 238 B e FEE YRR dek. AH 2T 6741 o0l A YA oAl sk 65A1e] &4
<3 5>0 3l A5 099 A9 5099 A% UHl 4 FRE 4719 63 49 4, 19 63 19 Aoz Ao
AEWS] Hthgro] 11122014 108972 Thas robdl A& 2 HAHEE 654l AFEE A4S HY B0 Wi
¢ 5 vk B%ol A43% 2YE 624 807l 624 60%2  FAo] 271 Slof AEWTH J 43 2L A 28 & A3

HotE AL IAT F o)l ol E2 a5 2 =2 g3 BgdHg o] ARE IYoZ AL Y= <Y 4>

AAgdos Qe /MRAFAAToERY T dAgde & Bu <T7 1> U] AEW7ZF L1o] Al Fo] &4 §A

A9 &7} ol Mol a A4 £ ko] vehdth Hagtel $EL fASAT ANHOR RE 27

E 4 A3 ST AT A - 2 AEWEHE, 2589 10%, 60A] <5, b=0)
A2 & At T AAEANAT 7Y vE
AA 10% 20% 30% 40% 50% 60% 70% 80% 90%
%l 1.0225 1.0288 1.0430 1.0614 1.0651 1.0751 1.0899 1.0966 1.0910
624 1.0307 1.0456 1.0673 1.0795 1.1046 1.1236 1.1322 11459 1.1361
644 1.0310 1.0470 1.0683 1.0933 1.1049 1.1217 1.1415 1.1216 1.0487
66A] 1.0294 1.0560 1.0743 1.0964 1.1178 1.1287 1.1189 1.0609 0.9183
68/“]] 1.0261 1.0591 1.0731 1.0996 1.1142 1.1189 1.0862 1.0050 0.8474
70A] 1.0303 1.0567 1.0815 1.0994 1.1096 1.0910 1.0392 0.9308 0.7997
724 1.0310 1.0647 1.0793 1.0990 1.0960 1.0499 0.9826 0.8639 0.7989
744 1.0356 1.0643 1.0849 1.0921 1.0661 1.0063 0.9189 0.7999 0.7980
76A] 1.0355 1.0725 1.0817 1.0682 1.0302 0.9521 0.8546 0.7991 0.7971
78A] 1.0411 1.0719 1.0707 1.0405 0.9834 0.8909 0.7999 0.7982 0.7962
80A] 1.0437 1.0686 1.0477 1.0023 0.9312 0.8305 0.7991 0.7974 0.7953
E5. 473 v &3 Aust Al F o thE AEWERE, A5F9 90%, 604 2, b=0)

dF3 & A T JAEANAT 7Y vlE
AA 10% 20% 30% 40% 50% 60% 70% 80% 90%
60A] 1.0169 1.0192 1.0284 1.0426 1.0417 1.0466 1.0524 1.0324 0.9790
624 1.0245 1.0349 1.0514 1.0593 1.0788 1.0897  1.0828 1.0569 0.9911
644 1.0242 1.0352 1.0506 1.0702 1.0757 1.0772 1.0571 0.9707 0.8043
664 1.0220 1.0423 1.0545 1.0703 1.0803 1.0607 1.0046 0.8787 0.7989
684] 1.0182 1.0436 1.0508 1.0690 1.0642 1.0373 0.9798 0.8525 0.7987
70A] 1.0212 1.0396 1.0557 1.0604 1.0471 1.0113 0.9488 0.8119 0.7985
724 1.0208 1.0448 1.0485 1.0493 1.0309 0.9789 0.9141 0.7999 0.7982
744 1.0236 1.0413 1.0458 1.0373 1.0057 0.9507 0.8762 0.7996 0.7979
76A] 1.0219 1.0444 1.0363 1.0156 0.9802 0.9145 0.8360 0.7993 0.7976
78A] 1.0248 1.0375 1.0246 0.9951 0.9477 0.8757 0.8000 0.7990 0.7972

80A 1.0241 1.0304 1.0058 0.9678 0.9124 0.8348 0.7997 0.7987 0.7968
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0.9 09
60 0.8 6 08
0.7 0.7
0.6 0.6
m(0.6-0.7 =(0.7-0.8 ®mO. Oc.“9 m- 0.9-1.0 m1.0-1.1 @{1.1-1.2 W 0.6-0.7 @=0.7-0.8 258—05.9?-0.971.0 m1.0-1.1
373 A58l A58 AR o B E AEWEF, 2529 10%(8 %), 90%(2LE%), 604 25,b=0)
¥ 6 473 &Y Aust AR o] B2 AEWEHE, 2579 50%, 654 &5, b=0)
AES & A F AN T T vl E
Al 10% 20% 30% 40% 50% 60% 70% 80% 90%
654 1.0227 1.0315 1.0521 1.0715 1.0774 1.0944 1.1114 1.1273 1.1274
G7A 1.0286 1.0560 1.0818 1.0943 1.1194 1.1433 1.1653 1.1851 1.2018
694 1.0260 1.0503 1.0836 1.1049 1.1259 1.1558 1.1714 1.1826 1.1764
71A 1.0314 1.0604 1.0870 1.1124 1.1361 1.1560 1.1688 1.1565 1.1062
73A 1.0328 1.0625 1.0890 1.1220 1.1425 1.1537 1.1418 1.1076 1.0381
754 1.0307 1.0647 1.1008 1.1267 1.1412 1.1330 1.0993 1.0440 0.9593
774 1.0383 1.0765 1.1017 1.1229 1.1203 1.0898 1.0431 0.9729 0.8752
794 1.0391 1.0794 1.1015 1.1056 1.0854 1.0413 0.9785 0.8907 0.7999
81A 1.0471 1.0827 1.0927 1.0766 1.0405 0.9815 0.9022 0.8069 0.7992
834 1.0479 1.0769 1.0712 1.0392 0.9857 09115 0.8237 0.7994 0.7985
8541 1.0523 1.0637 1.0392 0.9903 0.9206 0.8376 0.7996 0.7987 0.7977
o tf3lf AEW7} 53 AS & ok SEAN o 48 F 23S AP A o= EYsr]dd= T
7h o 4k AW A3 " v FAG A S AT
S 9t 258 w3 & 654 23 Adolehe $U8 27
< A8 Yang and Yuh(20102)9] 7% Z th gho] A 2ol
A3 A 70419} AF8E vl & 75% S T Aot ©]& Yang
and Yuh (20102)¢] 79~ 58} ¥l &-0] 25% G 2 ol A 9l
1, AT AAE SHFH A HE 02 FEEH A Qe &
woltt. 1eut 183 2o E 1 A7t AE9 A9
S<E>EFAHATFY R FAT Yok A5 B v
< AF3 AFS AslAe st A s Sle 4o 87
¢ aHH 02 $Ug Aol ¥ 5 gk
3.23 345719 A5l B E 24
B}&EE71Eb =08 A5 AE5717E §le Aol 1, bikol F
B0.6-0.7 80.7-0.8 M0.8-0.9 M0.9-1.0 E1.0-1.1 O1.1-1.2 H1.2-13 JVEFE AE57)9 BE7F sl & AL o gt gukA
O9 4 A58 &% A58} Aol B2 AEW SR AEFIIN AEFE FAAFTY 7 AR e AL
(-3, 53891 50%, 654 25|, b = 0) 2 A 9o, ofe 2§ 27| Agete 9o A5 9
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o 2 Aol S A% A% BSEEE Adxy e 3 R 5 U] BB Aojgn 228 4 ok
Avtolth 44579 FEo] W2 AEWY A= <E 7>
<E8>o] AN gtk <E7>L &5 BEIkb =2
ol A%0) 1, <X 8>& 44579 FE7}b =49 F 0|tk
T ol <¥2>9 A%E vlwE & 5 Yo 445717}
AAATE AEWZE 254 oA e A& & 5 Ao ey
<E s>ow o)Fe Moz TAY Az} o] AF Ao
o1 go] B AL AEEIL B v 238 <E
7>4 Hmu ATE T AEW7} of3h i%a%%¢9;
o)) g At B2 4SS B4 Yang and Yuh(20100)°] p et .
A et om £ 7o E40 A e} w8 byt oSS, 2 £ &
Y Fo) 7| SRR G B AT AAE A of 4 9 0 egias”
Aol ol st @] A7 e A2 Agshas ey e Ll L otmed e Chek
7 gggkth, Buo) A9of et ol g gd e A7
3 AHO 04D 1 A et ol e b=del Ay TE 5 SEE HER S A TS ARG,
0A7H AR YomR H4oR Y B BRE BB E5EH 50% 604 28,b=4
¥ 7. 923 083 AFE Ao b2 AEWHE, 2559 50%, 604 25, b=2)
EEE AN FAAENAT YIS
A 10% 20% 30% 40% 50% 60% 70% 80% 90%
G0A 1.0165 1.0179 1.0269 1.0407 1.0403 1.0465 1.0573 1.0592 1.0360
624 1.0240 1.0334 1.0496 1.0574 1.0772 1.0898 1.0940 1.0960 1.0641
G4A| 1.0235 1.0337 1.0487 1.0684 1.0752 1.0854 1.0938 1.0486 0.9391
G6A| 1.0212 1.0408 1.0527 1.0690 1.0832 1.0858 1.0579 0.9803 0.8000
68A 1.0173 1.0419 1.0493 1.0694 1.0767 1.0686 1.0294 0.9445 0.7996
70A 1.0201 1.0379 1.0547 1.0663 1.0669 1.0437 0.9929 0.8943 0.7993
72A 1.0196 1.0433 1.0498 1.0620 1.0544 1.0100 0.9522 0.8513 0.7988
74A| 1.0224 1.0405 1.0523 1.0545 1.0298 0.9790 0.9068 0.8011 0.7984
76A| 1.0207 1.0454 1.0476 1.0349 1.0043 0.9390 0.8606 0.7996 0.7979
78A 1.0238 1.0424 1.0392 1.0152 0.9698 0.8948 0.8123 0.7991 0.7974
80A 1.0239 1.0395 1.0224 0.9878 0.9320 0.8502 0.7997 0.7986 0.7968
8 A8 HI &3 AT A A A HE AEWE-F, 2529 50%, 604 25, b =4)
A8 = A% F AAFNAT 7Y vl
AA 10% 20% 30% 40% 50% 60% 70% 80% 90%
GOA] 1.0148 1.0155 1.0229 1.0360 1.0345 1.0398 1.0501 1.0521 1.0313
62A 1.0221 1.0307 1.0452 1.0522 1.0710 1.0825 1.0863 1.0899 1.0608
G4A| 1.0214 1.0306 1.0443 1.0625 1.0684 1.0778 1.0875 1.0456 0.9418
G6A 1.0190 1.0370 1.0477 1.0628 1.0761 1.0792 1.0545 0.9816 0.8062
68A] 1.0151 1.0377 1.0437 1.0624 1.0695 1.0647 1.0292 0.9496 0.7997
704 1.0178 1.0335 1.0488 1.0590 1.0622 1.0427 0.9960 0.9028 0.7994
724 1.0170 1.0382 1.0434 1.0562 1.0522 1.0120 0.9591 0.8632 0.7990
744 1.0194 1.0351 1.0457 1.0512 1.0306 0.9847 0.9180 0.8167 0.7986
76A 1.0174 1.0396 1.0428 1.0343 1.0084 0.9487 0.8748 0.7997 0.7981
78A 1.0200 1.0368 1.0371 1.0178 0.9776 0.9081 0.8303 0.7993 0.7976
80A] 1.0197 1.0350 1.0229 0.9937 0.9436 0.8667 0.7998 0.7988 0.7971
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YA & 7o) ek AEW AFE <F 9> A A E o 9]
o} AEWO] AU A28 A 624 288 90%90 A L}
E}‘;}RE'%,AEW &8 14627_‘% 4 A5 o] - =AU

° &I_‘]o]r/]. unqg A}ELEO] l:—z]ﬂ} 7felEA 10319]
Aed = 2ol whe} =A AA 7] g Eoll AEWT} =7
o] YA o] th(Yuh and Yang, 2009). <% 9>¢] 2
6> 9% T zol| & Yeht glom A3} A
&3 A58 AlHd mhet AEWZE ¢ FE A o= s
AL B 5 U0 & Ao 237 234 g 2P

183

4 B 7Y AR wE AEW ] ¥t <3 10>
of AAE 0 Ut} F& 3o} AR ol wheh AEW7} ThA Yrof
Hom B3] HAq] A 020149 Aol Hols AL &
& oty mE R Aol gy AT HaghdA
ﬂ? HR S B = 40] 497 QA YAl Ee AEW ZHE U
Wi itk <X 10>0 th3 T TE <1 6>9] QLEZ
A A5 of alov%b—ofd &0 719 tn] g3 W& AEW
E RO YSS AT U &, 948 A ST
w2} AEW7} HHT 2ol 7k 912 & 4 ot

3494 @5 7H7 9 A

AEW 4 im o A ety 2ol 73_1% @A &= 7 o 4 &= 7470 thE AEW z—gwr—z R 11> AAF o 9]
o A% ZANATL B3 L Fol7] QAN AT Hl o ABW RO BUG 2 B %w; oF7} AT
&3 f\H‘M #a) AFetA A3t AFs FHAoF e ¢ YA ALHTE AP B 7A4 go1g 4= k. AEWY
S 9 Aol 9| & no) 499t AT AU tE 624, 80%
¥ 9. A3 U & A58 AR o] W E AEW(HA, 2589 50%, 604 2H, b= 0)
A3 & A T JAFAAFT 7Y HlE
AA 10% 20% 30% 40% 50% 60% 70% 80% 90%
GOA 1.0485 1.1159 1.1603 1.2079 1.2665 1.3010 1.3421 1.3834 1.3965
62A] 1.0702 1.1291 1.1939 1.2597 1.3234 1.3652 1.4217 1.4527 1.4627
G4A 1.0659 1.1478 1.2060 1.2769 1.3333 1.3767 1.4125 1.3773 1.2414
66A 1.0717 1.1567 1.2175 1.2876 1.3414 1.3689 1.3465 1.2545 1.0240
68A 1.0731 1.1669 1.2342 1.2956 1.3349 1.3267 1.2848 1.1788 0.9510
704 1.0798 1.1749 1.2396 1.2857 1.3054 1.2745 1.2163 1.0966 0.8998
724 1.0884 1.1846 1.2396 1.2652 1.2632 1.2143 1.1441 1.0165 0.8993
744 1.0958 1.1874 1.2283 1.2337 1.2114 1.1479 1.0611 0.9352 0.8987
764 1.1047 1.1838 1.2009 1.1917 1.1514 1.0734 0.9796 0.8997 0.8980
784 1.1081 1.1667 1.1688 1.1398 1.0844 0.9948 0.9000 0.8990 0.8973
80A 1.1058 1.1451 1.1258 1.0800 1.0113 0.9194 0.8994 0.8984 0.7973
¥ 10. A3 Bl &3 A58 AR o W E AEW(EA, 2589 50%, 604 2F, b = 4)
A3 & At F ARIEAAE 7Y ve
AA 10% 20% 30% 40% 50% 60% 70% 80% 90%
GOA 1.0261 1.0691 1.0901 1.1161 1.1522 1.1650 1.1805 1.1954 1.1953
62A] 1.0436 1.0776 1.1149 1.1564 1.1940 1.2082 1.2351 1.2454 1.2443
64A 1.0372 1.0874 1.1170 1.1595 1.1857 1.1977 1.2144 1.1839 1.0802
66A] 1.0388 1.0878 1.1164 1.1551 1.1759 1.1852 1.1693 1.0981 0.9203
684] 1.0364 1.0892 1.1202 1.1493 1.1662 1.1570 1.1254 1.0339 0.8997
70A] 1.0382 1.0878 1.1148 1.1368 1.1485 1.1228 1.0745 0.9717 0.8992
72/\1] 1.0408 1.0883 1.1105 1.1241 1.1225 1.0823 1.0233 0.9140 0.8987
74A 1.0421 1.0856 1.1046 1.1070 1.0905 1.0392 0.9664 0.8996 0.8981
76A] 1.0447 1.0837 1.0906 1.0849 1.0547 0.9898 0.9099 0.8991 0.8976
784 1.0449 1.0764 1.0771 1.0565 1.0125 0.9391 0.8996 0.8986 0.8970
80A] 1.0450 1.0697 1.0563 1.0213 0.9666 0.8999 0.8991 0.8980 0.7980
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1.5
14 1.3
1.2 1.1
1.1 1.0
i
60 0‘8 0.8
0.7 0.7
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90% ®
70% o ® O
50% o R S g ©
30% xS 8 T
10% 9 ~
M 0.6-07 [0.7-0.8 m0.8-0.9 m0.6-0.7 mo0.7-0.8 m0.8-0.9
W09-1.0 B1.0-1.1 O1.1-1.2 W09-1.0 m1.0-1.1 a1.1-1.2
396 A3 e A AR ol whE AEWCE, 2589 50%, 604 28, b = (€ Z); b = 4 %)
¥ 1L 933 v &3 AF3 A Ao B AEW(A A, 258 50%, 604 <5, b = 0)
dAgs o AL T AJAFAAFT 7Y g
A4 10% 20% 30% 40% 50% 60% 70% 80% 90%
60/‘1] 1.0247 1.0380 1.0600 1.0871 1.1129 1.1147 1.1375 1.1487 1.1455
62/11] 1.0344 1.0577 1.0885 1.1094 1.1443 1.1704 1.1851 1.1966 1.1828
64/‘1] 1.0354 1.0612 1.0921 1.1286 1.1489 1.1730 1.1927 1.1496 1.0383
664 1.0345 1.0728 1.1021 1.1360 1.1539 1.1689 1.1573 1.0790 0.9000
6841 1.0317 1.0780 1.1032 1.1320 1.1652 1.1562 1.1298 1.0373 0.8997
70/11] 1.0377 1.0774 1.1064 1.1462 1.1584 1.1337 1.0854 0.9947 0.8994
724 1.0399 1.0802 1.1165 1.1380 1.1409 1.0997 1.0456 0.9443 0.8990
744 1.0463 1.0906 1.1179 1.1344 1.1166 1.0647 0.9997 0.9000 0.8986
764 1.0474 1.0957 1.1165 1.1143 1.0860 1.0245 0.9511 0.8996 0.8982
784 1.0551 1.0970 1.1052 1.0902 1.0502 0.9771 0.9000 0.8992 0.8978
804 1.0589 1.0955 1.0874 1.0576 1.0061 0.9289 0.8996 0.8988 0.8973

= 7lol, 392 4 ek
4 BE 4P EAEA BE AEWS] WIE <F 12>

A AN Sle 3L AG ) Tet ABWT} Tha ol

Aok 1 Aol dAle] AUtk 24 $AT 5 4 4 A2 AlY

ST 4GS 2 Wiz B 4 9tk F, Augel A% %ol

AR Ao| Holw Yk A AU AF FH AFH B =2 FNAF Y g 259 Aele] AAFA
044578 AR B ALY S U wE HHY A QB 22 FYSE A4S BEAAE AA33] 91l of
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