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Longevity Risk Management
Vision for Business of Insurance Companies
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Abstract
This work is to manipulate the longevity risks represented by the
additional financial loadings based on the surviving for a long time period
more than the expected time period. The reasons of the increasing longevity
in parallel with the calendar years such as healthy improvements, cultural
and educational development, technologies updating, and environmental
changes. Financial severities resulting from longevity are responsibility of
the governmental systems, social insurance, and other foundations. The fact
is that all what provide previous founders is not enough to cover the
financial severity caused by the longevity. So, the role of insurance
companies became very important component to contribute the solution of
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that problem. Based on that fact, Actuaries have done the best to prepare the
actuarial tools that should be used for estimating the cost of the insurance
products. In this domain the work aims to use new functions such as general
trend function, Gombertz function, and Gompertz Function weighted by a
healthy improvement factor. The last is to use for estimating the actuarial
cost of insurance products. That product is issued to support the
governmental system and retirement pension's contributions. Actuarially,
experiences data of mortality collected from many insurance companies'
resources has been treated to obtain the value of (P x, ¢) as estimated value
of survival rate. A crossed action and time series methods have been used to
estimate the cost of retirement pensions based on defined contributions
(DB). Three methods have been applied to achieve that goal. A comparison
has been met to show more clearance.

Key Words:
Longevity risk management. Factors affecting on longevity. Active life
period. Longevity Loadings. Longevity risks measuring. Life expectancy.
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1- Pauline Barrieu et. al., 2011"Understanding, Modeling and Managing Longevity Risk:
Key Issues and Main Challenges. Submitted to Operations Research manuscript.
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1.2 Calendar Years ages
1 2010 2000 1990 1980
08 0.98756 | 0.98701 | 0.98399 | 0.97995 60
06 | 096669 | 0.96527 | 0.96257 | 095346 70
0 0.92677 | 0.92356 | 0.91836 | 0.90093 80
02 0.84921 | 0.84213 | 0.83119 | 0.80768 90
o 0.74395 | 0.73133 | 0.71171 | 0.67055 | 100
7 6 5 4 3 2 1 0.62098 | 0.6023 | 0.57326 | 0.51233 | 110

0.46055 | 0.43395 | 0.39222 | 0.3059 120

Source: U. S. Department of Health and Human Services, Social security Administration,
office of the actuaries.
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Agy) Aalaall Wl "P 4 g4 o8 (S & ey -1

APx+k+19 t+1 = {(P X+ k—1,t) (P X+ k—l,t—l) (P x+ k, t—l)} 13 _1 (7)

Gl 5 ol I L) sl aaaind (V) al Aol b Gas Lo e ol
= ) s Gl W) den 5 Sy Lae sl lastid cuad Ll E8Y) JlaSn)
-Double interpolation method ¢ 52 jall JLSiaYL (V) datadll

el Gt G G s (V) A Aabaall ddaad) m ) Gow Lee gming
LAglall dsasl) g..;‘ T2KY 7S\ ) )‘ud\gé?d\qs
Px,t>Px,t-l>Px,t—2>--->Px,l>Px,0

Py, > Pyt tc1>Pyii2>. > Py 1> Pyino

Px+k,t>Px+k,t-l >Px+k,t-2 > >Px+k,l>Px+k,0 (83)

AU A8gal) ) Ll a5
Px,t<Px+l,t<Px+2,t< <Px+k,t

Pyiita <Pxint0<Pyxo o1 <...<Pyiiit-1

Pxo<Px+1,0<Px+,0<...<Pxiro (8b)
G:\}Aﬂ\ ",ﬁah. I t,,u'u
e slal) 2 e clidl i ane a6 A e Ly sall Loy
IS5 8 dalidl il 5 claié 1996, 2003, Y+« A5V i sidly 70 : 84 janll e
lall o JLeSaudd (1) a8 dalaal pladind &3 AL Jad BN il dpsed il
Dl D ) sll s 70 ;84 e eV IS slial) GV aee p e Lliand cdaadl)
Pl Jsand) 8 il sy Ll L)
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(%) a2 o
DN i giedl Lpad o AN Lol AdaSioialf 5LAY N a2
Bl Jara b ) Y Jama g WA it Jara
age [P, 1996 | Px+i200s | Pxori2000 by + k2003 by + 1, 2010 (?bx+k,2010

70 | 0.975841 | 0.97705 | 0.978263 | 0.0001769 0.00017726 | 0.00206593
71 | 0.97355 | 0.975096 | 0.976645 | 0.0002267 0.00022678 | 0.00035169
72 | 0.971259 | 0.972849 | 0.974805 | 0.0002337 0.00028698 | 0.22798178
73 | 0.968968 | 0.970216 | 0.972669 | 0.00018389 0.0003608 0.96197497
74 | 0.965677 | 0.967247 | 0.970633 | 0.0002321 0.00049935 | 1.15146141
75 | 0.963384 | 0.964969 | 0.968624 | 0.00023487 | 0.00054022 | 1.30009774
76 | 0.96095 | 0.962913 | 0.965609 | 0.00043991 | 0.00025117 | -0.42904342
77 | 0.956904 | 0.959497 | 0.962494 | 0.0005361 0.00044562 | -0.16877597
78 | 0.954064 | 0.956443 | 0.958984 | 0.00035584 0.0003791 0.06536477
79 | 0.950624 | 0.95388 | 0.955079 | 0.00048859 | 0.00017947 | -0.63267321
80 | 0.947186 | 0.949665 | 0.952055 | 0.00037347 | 0.00050918 | 0.36336197
81 | 0.944434 | 0.946916 | 0.94843 | 0.00037501 | 0.00022825 | -0.39133899
82 | 0.941682 | 0.943144 | 0.945686 | 0.00022164 | 0.00038459 | 0.73517034
83 | 0.93893 | 0.940796 | 0.942897 | 0.00028367 | 0.00031873 | 0.12358643
84 | 0.93549 | 0.937945 | 0.940699 | 0.00037448 | 0.00041893 | 0.11870683
Source: Interpolated data vertically by the researcher.

by sball Jaee 8 il Jaee ad A Jeagill 8 () ¢ (F) S¥alaad) aladinlyg
Y2 il o Gubils T by a010 Jaxall b (3 ) Jaee A5 4y 0010
soall o ae iy ol S JLeSiul) dleny o685 400 70 1 84 e JleeDU 3Ll
A 3a eV il aladidy @llyy 1996, 2003, 2010 sl ¢y Al < ginll
c D Jgaall 8 il el (V) A Jsandl 85 ,aY)

(¢) " dy Jsan
70: 84 (e slaed A giad) Blaldl e lalal
1996 ; 2010 (s i giaall g

age Pyik | Pxok || Py | Pxow | Pxok || Pyok | Pyxik
1996 1997 2002 2003 2004 2009 2010
70 | 0.975841 | 0.976014 | .. | 0.976877 | 0.97705 | 0.977223 | .. | 0.978088 | 0.978263
71 0.97355 | 0.973771 | .. | 0974874 | 0.975096 | 0.975511 | .. | 0.976395 | 0.976645
83 0.93893 | 0.939201 | .. | 0.940556 | 0.940796 | 0.941096 | .. | 0.942596 | 0.942897
84 0.93549 | 0.935846 | .. | 0.937628 | 0.937945 | 0.938338 | .. | 0.940304 | 0.94075

Source: Interpolated data vertically by the researcher.
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o—2 Akl o3 alasiu) ke g oz 5 el JLSiu) A8yl aladiuly Jsaal) G o sSh
)LAQM‘_AJ\J‘ME\:\J‘ Q\JA:.AL.'A:J.Y~\~ :Y441 wu\)uﬂx‘)«uﬂuy.\au\)ﬂ‘)ﬁ

coh WS ) S (V) i) Aalaal) Gty 70: 84 (1
() " ad, s
G sill 70: 84 (e JleedU A i) Slal)l e sl
Z 9l Jlasi) 48, 50 1996 5 2010 (e

age Pyiik | Pxsxk . P | Puric | Pavic |1 Pavic | Psk
1996 1997 2002 2003 2004 2009 2010
70 | 0.97584 | 0.97601 .- 0.97688 | 0.97705 | 0.97722 | " | 0.97809 | 0.97826
71 | 097355 | 0.97513 .- 0.9767 | 0.97688 | 0.97705 | * | 0.97791 | 0.97809
83 | 0.93893 | 0.9417 .- 0.95671 | 0.95967 | 0.96247 | | 0.97259 | 0.97374
84 1 0.93549 | 0.93871 .- 0.95366 | 0.95668 | 0.9596 | " | 0.97101 | 0.97245

Source: Interpolated data vertically by the researcher
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Ol S e sia g g0 3l JLeSau) Gsluly aall el 0 Jasgie o (34
ceh WS A i) oda i Sy s« ieall e ST (0585 il JLeSia) Gsluly auall

[Pyxst,i=fPx+1,0,Pxvo )] <[Pxsi, 1 =fPx+1,0,Pxv0,1,Pxv0,0)] (92)
Pyv 1,1 Aadll o 01985 (0) aloyg (£) o clotall clily ¢ (3) ) slaal) (gadaig

»

[SEFE N

-

["P71.1997 = £ (P71, 1996, P70, 1997)] < [ P71, 1997 = £ (P71, 1996, P70, 1990, P70, 1997)]
(% (h, v) ) S5 (ol I (g2 il JLaSiuy) 5 il G b e Goil

N @l g e B (D) 2 s el LSSl gl AL ¢ s Py e dedl e
) A e s il 8L Al U8 Lo ) gl aall a5 jeall G el
Px+k,t Px+k,t

(Y) #, (sl =YY
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(10a|2

x+k-1,t I:,x+k,0

# o) = [-—————— - 1] (10b)

Gl ool dan e 3 8l A3 ) J8 Lo Ol sid sl il 5 geall il

T osaossball a8 e slidl Jaea o sal) uaill s jeall aLall e il g

cus g

Y oot=[-——- - 1] (10c)

Y5 sheall e S A L pde e T o ¢ a8 0585 gisiall (e
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rAvE = = SV sl e, VoYY

X+ K el 398 e jleedU Blall a8 o pl8) claia) f paf : 400 5 ghadl)
) 5 Jsa ) ad e gsing Jan Wl (58 (01 5 5hall e elgiil) an
A Al i (Sl 4 gal) Slelan) ) Gaelill @l H3 5 pad Wina X + K jeall s
Bon—S Jlee¥) @liby Joan dae) o dil) oda (e b = 0 Ll & e le t
bl G SAL sl b+ T 8 Ldld g x + k + T el (e o
Uil el @l adiay & (e cAediiie e g AL 0S8 L Bale B KAl Ay jeall Als
Las X + K aall ol Ji Loyl (gl dalid) 3 5l 4, ) 6iSY) 4 4 gl Clelian) e
SR < shadl) e laly @lld ayy . b a8 bl dad) U8
e L e gttt +m el g XX F K e Jlee DU slall Y ama jad L)
- (©) pd Aaladl 3y )k

-Px 2011, Px 20115 -+ s Px, 2019, P x 2020 1Y uall puaiall Wl (5 LY
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2@ e lall Yaa Ao Joani (V) o) Aalaall Wla = 50 3l JLaSiul) aladiuly €
Wt+1:t+mpealadldliygx+k+1:x+k+ 72 -1 e jlaedslall

YY -

P Y dsanll e sy

(V) adu dsa
Glgiadl 70: 99 (o slee S A gid) LAl N Lalal
Eoial Jlasiad) Aaphy Yo ¥y LN YNy (e

P x +k, P x +k, P x +k, P x +k, P x +k,
AGES 2011 2012 2016 2019 2020
70 0.978436 0.978609 0.979302 0.979821 0.979995
71 0977781 0.978276 0.979127 0.979648 0.979821
84 0.943109 0.945858 0.958457 0.966972 0.969279
85 0.940492 0.942989 0.955303 0.964524 0.967122
98 0.907149 0.906507 0.915261 0.933283 0.939533
99 0.904635 0.903762 0.912254 0.930924 0.937445

A duaall
Gl Cpaldll g0
saadl Joh a3y 4
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O leds & gind) U dal) Baiad of e 138 5k W8 Jialisan js e au X esll (e ley
el o Ma e n® el e xH kAN e dla I XK el ol
Gty odatd ko3l (PA Ay 50 Wil U e ff Sl Ay A3l 53 e ad Al
Glad) dads dad of Jliel X H KN el ol g X H K esll sl e leas U )
el e a3 Sie iy 485 Adf g Aady IS liie] (Sad Ol sl Al A (3a0d
X Ak ] e pla vie — ailiaiad b d 8 g Al 8 ) ARE ) Al et
LS A iad) A ) (G5 o N S0 llSE  gana (g sbudi Gilaall dady AASE o ey 38

: Ay Abed) e ey

) 1) @ )] 1
/ax,t:n‘jgIﬁ :Ax,t:kJrl‘jgIﬁ +Ax,t:k+2‘j§Iﬁ "'Ax,t:kJriijgIﬁ +---+Ax,t:k+n‘j§f
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0.97058

0.97238

0.97377

0.97478

0.97548

0.97598

0.97633

0.9766

0.97683

0.97703

0.97721

0.9559

0.96008

0.96314

0.96581

0.96826

0.97041

0.97219

0.97358

0.97461

0.97536

0.97589

0.97627

0.97657

0.97681

0.97702

0.95406

0.95668

0.95997

0.96297

0.96568

0.96811

0.97023

0.972

0.9734

0.97446

0.97523

0.9758

0.97621

0.97653

0.97678

0.95062

0.95379

0.95681

0.95991

0.96285

0.96555

0.96796

0.97006

0.97182

0.97322

0.9743

0.97511

0.97571

0.97615

0.97649

0.94719

0.95053

0.95371

0.95681

0.95986

0.96275

0.96542

0.96782

0.9699

0.97165

0.97306

0.97416

0.97499

0.97562

0.97609

0.94443

0.94738

0.95054

0.95368

0.95678

0.9598

0.96265

0.9653

0.96767

0.96974

0.97148

0.9729

0.97402

0.97487

0.97553

0.94168

0.9445

0.94747

0.95056

0.95367

0.95675

0.95973

0.96256

0.96517

0.96753

0.96958

0.97132

0.97274

0.97388

0.97476

0.93893

0.9417

0.94456

0.94753

0.95059

0.95367

0.95671

0.95967

0.96247

0.96505

0.96739

0.96943

0.97116

0.97259

0.97374

0.93549

0.93871

0.94165

0.94458

0.94756

0.9506

0.95366

0.95668

0.9596

0.96237

0.96494

0.96725

0.96928

0.97101

0.97245
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a3 Gualdl) g8 yardl Jsha ki 30y i dgana [ o}

(") gals
Slgiadly 70 : 99 (o las DU A i) Slall cLaial
Eo il JlaSiad) Ay play Yo Yo L YNy (ha

P x +k, P x +k, P x +k, P x +k, P x +k, P x +k, P x +k, P x +k, P x +k, P x +k,

ages
8 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

70 | 0.978436 | 0.978609 | 0.978782 | 0.978956 | 0.979129 | 0.979302 | 0.979475 | 0.979648 | 0.979821 | 0.979995

71 | 0977781 | 0.978276 | 0.978556 | 0.978765 | 0.97895 | 0.979127 | 0.979301 | 0.979475 | 0.979648 | 0.979821

72 | 0.97641 | 0.977489 | 0.978107 | 0.978476 | 0.97873 | 0.978935 | 0.979121 | 0.979299 | 0.979474 | 0.979648

73 | 0.974627 | 0.976175 | 0.977257 | 0.977946 | 0.978384 | 0.978683 | 0.978913 | 0.979111 | 0.979295 | 0.979472

74 | 0.972642 | 0.974481 | 0.975971 | 0.977058 | 0.977796 | 0.978288 | 0.978628 | 0.978884 | 0.979097 | 0.979288

75 | 0.970632 | 0.972585 | 0.974345 | 0.975791 | 0.976881 | 0.977655 | 0.97819 | 0.978567 | 0.978849 | 0.979078

76 | 0.968287 | 0.970501 | 0.972476 | 0.974204 | 0.975625 | 0.97672 | 0.977522 | 0.978093 | 0.978503 | 0.97881

77 | 0.965462 | 0.968082 | 0.970352 | 0.972343 | 0.974057 | 0.975467 | 0.976569 | 0.977395 | 0.977997 | 0.978437

78 | 0.962312 | 0.965284 | 0.967905 | 0.970199 | 0.972199 | 0.973907 | 0.975314 | 0.976426 | 0.977272 | 0.977902

79 | 0.958789 | 0.962126 | 0.965104 | 0.967735 | 0.970044 | 0.972049 | 0.973756 | 0.975165 | 0.976288 | 0.977154

80 | 0.955172 | 0.958694 | 0.961973 | 0.964936 | 0.96757 | 0.969887 | 0.971897 | 0.973606 | 0.975019 | 0.976153

81 0.95175 | 0.955204 | 0.958622 | 0.961842 | 0.964781 | 0.967412 | 0.969731 | 0.971744 | 0.973456 | 0.974876

82 | 0.948621 | 0.951856 | 0.955225 | 0.958561 | 0.961726 | 0.964638 | 0.967259 | 0.969577 | 0.971592 | 0.973307

83 | 0.945733 | 0.948735 | 0.951937 | 0.955239 | 0.958507 | 0.961622 | 0.964505 | 0.967113 | 0.969426 | 0.971441

84 | 0.943109 | 0.945858 | 0.948842 | 0.952004 | 0.955248 | 0.958457 | 0.961527 | 0.96438 | 0.966972 | 0.969279

85 1 .0.940492 | 0.942989 | 0.945757 | 0.948781 | 0.952001 | 0.955303 | 0.958558 | 0.961656 | 0.964524 | 0.967122

86 | 0.937882 | 0.94013 | 0.942682 | 0.945568 | 0.948765 | 0.95216 | 0.955598 | 0.958939 [ 0.962083 | 0.96497

87 | 0.93528 | 0.937279 | 0.939618 | 0.942367 | 0.945541 | 0.949027 | 0.952648 | 0.956231 | 0.959648 | 0.962823

8 1 0.932686 | 0.934438 | 0.936564 | 0.939177 | 0.942327 | 0.945905 | 0.949708 | 0.95353 | 0.957219 | 0.960681

89 1.0.930099 | 0.931605 | 0.93352 | 0.935998 | 0.939125 | 0.942794 | 0.946776 | 0.950837 | 0.954797 | 0.958544

aYere s J) aml) ( (R ) 5 _alaall 4y lath cilod ) Aaa
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90 | 0.927519 | 0.928781 | 0.930486 | 0.93283 | 0.935935 | 0.939693 | 0.943854 | 0.948152 | 0.952382 | 0.956412

91 | 0.924947 | 0.925966 | 0.927463 | 0.929673 | 0.932755 | 0.936602 | 0.940942 | 0.945475 | 0.949972 | 0.954285

92 1 0922383 | 0.92316 | 0.924449 | 0.926528 | 0.929586 | 0.933523 | 0.938038 | 0.942806 | 0.947569 | 0.952162

93 | 0.919825 | 0.920363 | 0.921446 | 0.923393 | 0.926429 | 0.930453 | 0.935144 | 0.940145 | 0.945172 | 0.950045

94 1 0917275 | 0917574 | 0.918453 | 0.920269 | 0.923283 | 0.927394 | 0.93226 | 0.937491 | 0.942782 | 0.947933

95 | 0914733 | 0914794 | 0.91547 | 0.917156 | 0.920147 | 0.924345 | 0.929384 | 0.934846 | 0.940398 | 0.945825

96 | 0912197 | 0.912023 | 0.912497 | 0.914054 | 0.917023 | 0.921307 | 0.926517 | 0.932207 | 0.93802 | 0.943723

97 1 0.909669 | 0.909261 | 0.909533 | 0.910962 | 0.913909 | 0.918279 | 0.92366 | 0.929577 | 0.935648 | 0.941625

98 1 0.907149 | 0.906507 | 0.90658 | 0.907882 | 0.910807 | 0.915261 | 0.920812 | 0.926954 | 0.933283 | 0.939533

99 | 0.904635 | 0.903762 | 0.903637 | 0.904812 | 0.907715 | 0.912254 | 0.917973 | 0.924339 | 0.930924 | 0.937445

(V) a0 Jo> A o gy Al puy — @

. 1

Series1
Series2 0.98
Series3 0.96
Seriesd 0.94
Series5 0.92

Seriesb
0.9

e SpriRST7
0.88

- -Series8
Series9 C L ’ 086

29 27 25 23 21 19 17 15 13 11 9 7 5 3 1
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) Cpalil) g0 saad) Jgh okl 31y

(a_h_u{’_aald_i

(£) gala

gt & Alagag A V0 Adbiga (hlaa dady yaali 48555 U e g Jaled — |
Agng aduill Ala AL Yo¥e Yoo Gadadd B AS V. g jlesid

years Probability Premiums Benefits

t x Pk P Am:'% A‘,“'% ® FA FA
2001 | 70 0.975841

2 71 0.973771

3 72 0.971728

4 73 0.969681

5 74 0.966721

6 75 0.964726 0.831609491 0.467086 0.63412 a 1.3576 a

7 76 0.963331 0.820948498 0.417152 0.587363 a 1.4235a

8 77 0.959497 0.808914643 0.371156 0.525185 a 1.4911a

9 78 0.956806 0.796492829 0.329373 0.468398 a 1.5604a

10 79 0.954222 0.787041456 0.291567 0.416719 a 1.6311a

11 80 0.951116 0.774336878 0.25756 0.369962 a 1.7034a

12 81 0.947781 0.760735982 0.226763 0.327358 a 1.7770a

aYere suas Jg¥1 aml)
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13 82 0.944958 0.746226948 0.198966 0.288681 a 1.8519a
14 | 83 0.942596 0.73308258 0.174507 0.25448 a 1.9281a
15 84 0.941699 0.72074177 0.153051 0.22434 a 2.0053a
16 | 85 0.940492 0.710371243 0.134172 0.197679 a 2.0834a
17 | 86 0.94013 0.702166 0.117739 0.174368 a 2.1624a
18 87 0.939618 0.69611842 0.103434 0.153976 a 2.2421a
19 | 88 0.939177 0.691859754 0.090924 0.136056 a 2.3223a
20 | 89 0.939125 0.689312061 0.079973 0.120294 a 2.403a
4550  pduaill Jalaay (ilae 2eda 4845 5 Lok 3.41342a 4.878981a

Caldl dae) i yhaall

JasS i gia 0 Alage Bliadl gaal Gilea dady (uall A8 Ul Ju g Jalod) —
Aghg adiall) s AL Yo LN Yo il BA AL Y e

years Probability Premiums Benefits

t X P ik KT Pk AL :':"ﬂ. A“t:‘"’ﬁ o | FA FA ¢
2001 | 70 0.975841

2 71 0.973771

3 72 0.971728

4 73 0.969681

5 74 0.966721

6 75 0.964726 0.83505 0.467086 0.63412 a 1.357607a

7 76 0.963331 0.82435 0.417152 0.587363 a 1.408029a

8 71 0.959497 0.81227 0.371156 0.525185 a 1.414996a

9 78 0.956806 0.79979 0.329373 0.468398 a 1.422089a

10 79 0.954222 0.78704 0.291567 0.416719 a 1.42924a

11 80 0.951116 0.77434 0.25756 0.369962 a 1.436409a

12 81 0.947781 0.76074 0.226763 0.327358 a 1.443618a

13 82 0.944958 0.74623 0.198966 0.288681 a 1.45091a

14 83 0.942596 0.73308 0.174507 0.25448 a 1.458283a

15 84 0.941699 0.72151 0.153051 0.22434 a 1.465792a

16 85 0.940492 0.71113 0.134172 0.197679 a 1.473332a

17 86 0.94013 0.70291 0.117739 0.174368 a 1.48097a

18 87 0.939618 0.69686 0.103434 0.153976 a 1.488648a

aYere s J) aml) ( V44 ) 5 _alaall 4y lath cilod ) Aaa




) Cpalil) g0 saad) Jgh okl 31y

i dgana [ o}

19 | 88 | 0939177 0.6926 0.090924 0.136056 a 1.49638a
20 | 89 | 0939125 0.69004 0.079973 0.120294 a 1.50418a
21 | 90 | 0.939692 0.68857 0.071197 0.106727 1.49904a
2 | 91 | 0940942 0.6889 0.063422 0.094743 1.493855a
23 | 92 | 0942505 0.69064 0.056478 0.084073 1.488605a
24 | 93 | 0945172 0.69473 0.050328 0.074653 1.483335a
25 | 94 | 0946124 0.69987 0.044776 0.066173 1.477888a
26 | 95 0.94725 0.70592 0.039749 0.058525 1.472367a
27 | 96 0.9485 0.71254 0.035176 0.051596 1.466769a
28 | 97 0.9488 0.71849 0.030967 0.045244 1.461029a
29 | 98 | 0948938 0.72339 0.027095 0.039428 1.455192a
30 | 9 0.9495 0.7267 0.023533 0.034107 1.449291a
gy i) alasg Tih gl Lk 3.856143 5.534249
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