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A Study on the Investment Alternatives of the Retirement
Assets and Dividend Investment Revitalization

for Longevity Risk Reduction in Ultra-low Interest Era

Jang, Ji-Tae

Department of Shipping Management
Graduate School of

Korea Maritime and Ocean University

Abstract

This study is motivated by the intensified longevity risk in the
unprecedented ultra-low interest era, and seeks the priorities within
the expert groups among the investment alternatives on an individual
level by the AHP (Analytic Hierarchy Process) analysis method.

Primarily relying on interview investigations, the survey gathered
100 responses from the expert groups and effectively used 50 of them
in its analysis. The expert groups consist of four groups whose career
duties are highly relevant to financial and real assets, such as bank
financial institutions (central, commercial, savings banks), non-bank
financial institutions (stock exchanges, securities firms, insurance
companies), relevant research institutions (retirement planning
institutions, professors in related fields) and real estate specialists.

The study draws twelve investment alternatives on three levels for
the sake of reducing the longevity risk. On Level 1, it sets financial

asset investments and real asset investments. On Level 2, it puts
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savings and installment savings, stocks, insurances and pensions under
financial asset investments, and real estates and movable assets under
real asset investments. On Level 3, bank and non-bank savings and
installment savings are put under savings and installment savings,
stock investments for high dividend income and those for high capital
gains under stock investments, insurance products and personal
pensions under insurances and pensions, housings, lands and
commercial properties under real estates, while jewels, cars and others
are put under movable assets.

In regards to these twelve alternatives on three levels, the study
initiates the survey that targets four expert groups, such as bank
financial institutions, non-bank financial institutions, relevant research
institutions and real estate specialists, in order to draw the priorities
within the groups among the investment alternatives for reducing the
longevity risk in the ultra-low interest rate.

Upon close analysis of priorities among the investment alternatives,
the study finds that on Level 1, the priority of financial asset
investments marks 0.656 and that of movable asset investments marks
0.344. This result reflects the tendency within the expert groups to
increase the significance of financial assets that can easily generate
cash flow, in order to reduce the intensified longevity risk in the
ultra-low interest and aging era.

Among the alternatives on Level 2, the priority of insurances and
pensions marks 0.502, stocks 0.262, savings and installment savings
0.236 among financial asset investments, while the priority of real
estates marks 0.706 and movable assets 0.294 among real asset
investments.

On Level 3, among financial asset investment alternatives, the
priority of bank savings and installment savings marks 0.652, and
non-bank savings and installment savings 0.348 among savings and

installment savings, while the priority of stock investments for high
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dividend income marks 0.613 and those for high capital gains 0.387
among stock investments. That of personal (private) pensions marks
0.763 and insurances 0.237 among insurances and pensions. Again on
Level 3, among real asset investment alternatives, the priority of
commercial properties marks 0.409, housings 0.386 and lands 0.206
under real estates category, and the priority of jewels marks 0.523,
others 0.264 and cars 0.213 under movable assets category.

Looking into comprehensive priorities of twelve investment
alternatives on three levels for reducing the longevity risk, personal
(private) pensions rank first (0.251), stock investments for high
dividend income rank second (0.105), bank savings and installment
savings rank third (0.101), commercial properties rank 4th (0.099),
housings rank 5th (0.094) and insurance products rank 6th (0.067).
Furthermore, stock investments for high capital gains rank 7th (0.067),
non-bank savings and installment savings rank 8th (0.054), jewels rank
9th (0.053), lands rank 10th (0.050), others rank 11th(0.027) and cars
rank 12th(0.021).

The result of this study can be summarized as follows.

First, on Level 1, the expert groups have valued financial assets
nearly twice more than real assets in terms of setting priorities in the
investment alternatives for reducing longevity risk in the ultra-low
interest and aging era.

Second, on Level 2, their preferred options among financial assets, in
order of priority, were: insurances and pensions, stocks, savings and
installment savings. Their preferred options among real assets, in order
of priority, were: real estates and movable assets.

Third, on Level 3, the first priority among financial assets was
personal pensions. As the national system for providing old-age
income security is deficient, the expert groups have emphasized the
importance of preparing personal pensions on an individual level. The

second and third were stock investments for high dividend income,
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and bank savings and installment savings, while the 7th and 8th were
stock investments for high capital gains, and non-bank savings and
installment savings. As the interest rates stay at 1-2% per year with
the standard annual rate at the level of 1%, the expert groups placed
emphasis on stock dividend investment with higher stability and
durability in reducing longevity risk, while increasing the significance
of stocks with higher profit rates, which are considered risk assets.

Furthermore, in response to the open ended questions in the
additional survey, the expert groups proposed that in order to raise
the rate of return in the ultra-low interest rate era, individuals cannot
avoid at least partially investing their incomes in high dividend stocks,
again considered risk assets. Among those, experts said that indirect
investment for dividend fund with comparatively high stability and
durability is more desirable than direct investment.

The expert groups also proposed an idea that in addition to
executing policies that encourage the expansion of dividends on a
government level to support the individuals” effort to reduce the
longevity risk, the government ought to take the lead in reforming the
tax system by means such as expanding the membership and
reinforcing the security level of the national pension plan, tax credit
deduction and non-taxable income expansion, long-term financial
product development and long-term investment benefit expansion, tax
credit deduction for retirement savings and incentives for investing in
assets with intermediate risk and profits, such as stock fund.

This notes that in order to reduce the longevity risk, in addition to
retirement preparation on an individual level, it is vital to have
supporting policies on a government level so that individuals can seek
stability in their later years. Such policies include invigoration of
dividend, introduction of individual savings accounts (ISA) and the
reformation of tax system to provide incentives for long-term

possession of stocks.



Furthermore, this study is differentiated from previous studies in the
following aspects.

First, based on the survey of the expert groups (Level 1) by AHP
method, the study suggests that we ought to change the household
asset portfolios so that the significance of financial assets with the
capacity to generate cash flow is higher than that of real assets in
order to reduce the longevity risk now aggravated in the aging and
ultra-low interest rate era.

Second, based on the survey of the expert groups (Level 2) by AHP
method, the study proposes that in order to prevent old-age poverty
due to the longevity risk and enhance the durability of retirement
wealth, it is necessary to invest a part of individual assets in stocks
with high risk and high return, along with insurances and pensions,
and to deviate from the distribution of retirement wealth focused on
savings and installment savings with almost zero interest rates.

Third, based on the survey of the expert groups (Level 3) by AHP
method and the additional survey with open ended questions, the
study finds that in terms of stock investment, we ought to raise the
importance of investment with high dividend incomes, contrary to the
tradition of focusing on investment with high capital gain. It further
finds that in terms of stock dividend investment, it is advantageous to
encourage indirect investment in dividend fund with higher stability
and durability than direct investment with higher risk.

Fourth, through the continued research, the study proposes that the
leading alternative to secure the life after retirement and reduce the
longevity risk is the long-term investment in dividend fund. It further
emphasizes that in order to encourage the long-term investment in
dividend fund, it is necessary to increase the dividend of globally
low-ranked domestic businesses, and that the government ought to
actively execute supporting policies, such as tax system reformation,

financial product development and non-taxable income expansion.
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Sl e dES vwek A ghayl P 9wl B dnbg el
o] g 71AFARE 2OURRIe] FAAA H]Fo] ¢ F2 o=
s
<E 2-14> FAF, ZAZEAT € FAFRAATF v
(el A W, %)

s FAF2 =2 BAAEEATF zqb

7N 2A(A) (B) (A)/(B) (C) (A)/(C)
2002 3974 3,949 22,877 17.3% 47,622 8.3%
2003 3937 3,910 22,966 17.0% 47 859 8.2%
2004 3,763 3,735 23,394 16.0% 48,039 78%
2005 3,537 3,507 23,526 149% 48138 7.3%
2006 3613 3,579 23,773 15.1% 48,598 9.1%
2007 4441 4,404 23,993 18.4% 48 598 9.1%
2008 4627 4591 24,347 18.9% 48 949 95%
2009 4,665 4619 24,394 189% 49,182 9.4%
2010 4787 4,740 24,538 19.3% 49,410 9.6%
2011 5,284 5,233 24,830 21.0% 49,779 105%
2012 5015 4,961 25,139 19.7% 49,968 9.9%
2013 5,076 5,020 25,736 195% 50,146 10.0%

201293 20139 B SAHNA LR FAAS.
Az g7 A (2014).

19l <3{ 2-14>0 R Zo], st AYATE F

_zr_
5 AS 2A WIBAE FATA AT @ F4 0

)

= = T
BREAE AS)o] g2w 0133E % )Fez S FAN G
HgE FRe BT 1OVNHIIE AN 018, 2k 1,014)0] 31, 7



EAAF £ & 5089 oz 2012y 5027 el s 6%t i EATh
FAFAA7E AZ F74E AL KOSPLI(HT)7F 2011 1983, 2012
1930, 2013\ 1985 S o2 SAI7F FAAE Helvth BALSA+7 A
dnl o 609 W Eoluty] wiitew FAET AT v FAFEAAE
AADFAT-9 195%, FAT-9 10%= 201233 v =38 FFo )
20130 F2AA G| st JIFEAVEY] d8S BHW, FEdHES
478 =2, 20123 (4864 K TE 0.8+ ettt f7hsdAE 4864, A~
SA 4584 = kAol 284 wol FiH o R FHe Fo] A~
A dsstes s Bt B
231 5800%H S
(17,503) 0] F A1 74(4,6929) <]

)
T
AAE(GH4M R ) o] A AGAF2F8H whel) o] 190 .

<E 2-15> AAFAR AFUE 19T YT BT

(gl w9

TE 206X 7|5k 201K 3018 4018 501X 6018 o &

‘124 14.7 17.3 28.7 512 73.0 101.8

134 145 184 20.8 487 704 1044
THE A14% 6.4% AN6.6% | A49% | A36% 2.6%

A8 =7 8 4 (2014).

uHFGOW oo FAzMG HlFe 20124 45.9%°l A 20134
434% 2 9o, 191 Fit BHFEE 600 o
oo} x| i gt <F 2-15>2 W, /MAFAA 199 HF BHHEE
20017 1.8 9k ¢, 30t)7F 2
<, 60t ool 1045 el RS & = 3l

T <HE 2-16>% ®W, 20~30tH7F 20121 125%F ol A 2013 134%t
Hoz 9ut i Folue 5 AL T TS TALE dFEY dHY

ol A Fx}z2}7F Zrbstdh. v 554 o)A mE =S 2012 160%F W

ol 743 2 Aol



ol A 2013 149%F o= 117§ Atk AFHE AWAFAA v T2
20| RF 1.8%, 20t 5.6%6, 30t 21.2%, 40t 28.1%, 50t 24.6%, 60t ©]
4 18.8% St

<E 2-16> MARAR dAYE FAA5 BE

(29l 1)
TE | 209" | 204K 301K 401K 50f% | 60°1% A
12 8 26 99 134 123 104 495

13 9(+1) | 28(+2) | 106(+7) | 141(+7) | 123(0) | 94(A10) | 501(+6)
(M5 | (1.8%) | (56%) | (21.2%) | (281%) | (24.6%) | (18.8%) | (100.0%)
Az g7 e 2:(2014).

1YFe FA oge wmFgu] FOB FANFe 4H FAs nT}
L H49F 2 R 5 AR oFPs MEA Rom BAH
ool FANY FHAE wESEW HAGT 5 g FAA

2 A5 74 HE 2o UM T
4 =

2} AAZA G A FA 8 (2014) 2] THAI] F
2 g AE A Fodoll tigk Al e | AR Bty TptE
o] AHWE 244 o3k, 25~344, 35~44A4], 45~544), 55~64A4, 654
oo g RFate] FAFS A¥ 2007dFEH 2010 71A = 244 o))
of Fo] wi-g Wt 25~34AHH Frelso] &b b 35~44401 A A
of =aga, AR 13 HAA7]7F A A= 554 o] % A" di7h
A Zrelgo] g4 "ol

v 20119 FAFONA = e Wby ®Blth HF A A" gl
A5~54418] Fo &2 Z W3t Aoy FAAE Fogo] M =

o Agg el 35~4442 HoJLEe A "WolHkth 2 A 201193 9
G 7h AR FAAE Fol& 2 45~54417F 10.8%, 35~44417}
10.7% % " AIgE Zpolupnt 1, 29] AR@ 7t mkH At olH e A2 A
2 7M&ste] e A-9A BREE A4 U F erdE e 9% gEe ¥
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o] Aol Al 2007 ~2011d F2AIA| A7} A=A =

1) #ge] jn

7199 A5 ddE vjF(dividend) S 71go] FFEANA AES
Aggt 7HE)Z vl &8t ol Yol vl A # (dividend policy) 7]
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o] (permanent)
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W5

share),
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o] dwkz{o|ty,

g2 7ol Tas AFA gAEAd T sty 719 A
dv 35, 4440 74 7138, 49 @49 =344, viATez o
1 HAZFA vreFet acle]l Mg ol dFS vHE ¢ Advk T o
Fi Ay Eadel weas, 4Gl Ha FA V18 e, O
ga 4G 4ol sxAdes wde] Trtske d¥%e BHdd = oo
gl EAVE @ BASFEE wgS dtels felol SRR E A
¥ 2014.03.12)

2) WiZol &

WA o] A3 Fo o] Ee = w3 o] & (Irrelevance Theory of
Dividend), Zto]u]o] 2 (Residual Theory of Dividend), 9 F7]0] &
(Life-Cycle Theory), 8135413 o] 2 (Dividend Signaling Theory), ™ #] <l
o] Z(Agency Theory), 7l°]E]#o]Z(Catering Theory), &%°]&
(Liquidity Theory), 2172 & 3}¢] Z(Clientele Effect Theory) % TH%¥3k
o]2o] AAHIL JeH(HFLA-ATA -GG, 2013). o]&9 ZH= wiE
gAlo] 7147kAI ¢} FAETE MG 7HAE SUHAITI=7E oby ™ #EA]T
=7F o= v

Miller2} Modigliani(MM-1961)i= AFEA] o] b skt
WAL 717 ok #A7E flke wlE R aEol &
MMe] 7F43gh AR AIGS Aas oA drteEA =
AL, Als sk AElgo] glom, A AR s oAy skl A
Aot WES Zsu(A A 9 291, 2011).

g 4 gtk MM(19%61)= old #
ATE o] o] 7ol F7he Huf
Al wjFrbsol oA Fodo] =& FA ks JaAqske=

o
=
2o R A4 ARTRE S BAG TRS WA FuA



713, YR Fojole]o g wjds A FetthE Aot
TFHFE7|o)EL V1A Aty AdEE o|Ro|t). F FA| I g
AY Z7|GAY wfEFo] G358t A7 e 719 WIS AA s

aL, 71l AsdAlel Holso miEeo] AA Aol o7t FA7I 7}
ZOE4E IS Tt o] Eolth. DeAngelo et al.(2006)°]
Fama®} French(2001), Grullon et al.(2002)2] o]2-S ZA3ste] = F7]
o|E& st (A4 Al 2013).

Aol E2 A9A7E 71 iAo wietdd ARE g A= A
HHA stell A 714 e v 7hxlo] digk ARE Aol ddstr] 9F
FHoEA MGS Audths wEe] AR EHRe} AdEo e o2
2 Bhattacharya(1979)7} 73t}

e Qlol &2 7199 AFe AP EelelA sAdE olEolth. 44
ol JoJdmgaiFs FYAol e Tl FJaAsAY AujFF EE
oA FEFE = gdEAE gststs Wt
2 FFEo MEAEE 8780 Aot

Jenson@} Meckling(1976)°] =% wle}s HdAS PAtst= UHF 4
FAe} SR F5F T F A PR UrHEA 5o wm A7)
Rozeff(1982)7} 238 #4E #HAlSt= F@2 & o+ Aok
ghd] o]o] Easterbrook(1984)e] 7d@=te] <rolgt ej:=o} 931394 A
gow Qe TAEE= gl H&S F7FsEATHAH 1=, 2010).

Aoy o] &2 Aol A wid A& 7199 7HAE Wi mAF 7Y
o] ZHA R =A Brid o A JriAEe] v a4 E BRSO
43t AFAH o7 wjddtli= o] 2|t} Baker®t Wurgler(2004)7}1 33
AFo|2S 7 x2 4
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golF g ha £FF 5 FF0l fa wPels stk A

<ad 2-T>elA HiRol, Fu frledAd widedE 2000
2.27%0° A 2001 1.75%, 2002 2.36%, 20034 2.18% %5 A 2004
238% = AFe 715 F 2005 1.54%, 2006 1.47%, 2007 1.15%,
20084 1.26%, 20094 1.13%, 20104 1.23%, 20114 121%= &= 1%
of MET7E 20129 1.03%7b4] Hol R k(A Ad 9] 291, 2013).

2AABI NHEAZ A 953 8 20/F(G20) 89T v A
$rjolehulol 2 A9 e MCSILAZEE s} waas AA 774450
A4E 19079 FEYES 2AE A, 20139 T AF St

F7FHEAA T A7 MdEdES 1.1%E 1971 5 189tk i
T Eo]l M =2 TF(44%)H B Ao 43%) e B2 AATFRIT A
%71 H

=0 714 ZEo] "ojxa = v=(1.9%), dE(1.6%)
<] ﬂﬂ%?%’%"ﬂli X AT, 5o wgFEelELS 33%=2 -2 3u)
( H

<39 27> AR "olAE U NI E

25% | 1
) 2.38
.. .\2_2? /\ /‘\
2.0% \ / \
1.5% —
\/\ 1.10
1.0% i
L | — ] (1] =T L L0 [~ o0 n L} — ) (1]
3 = L] | G} = Lo} L 2 o) Lo — — — —
L} LD (4} L] L4 | (4 [} L4 L] (40 [} [ 49 L] [
(SO o B o MY S S R S Y £ N SR S A o R o N S Y B o

. o
Ag 5@%@(20 4. 2 04) 7]4 AEA AN 27 A7



O 2 ZAMAE H)$=3 A7 yeEry o B A~ ¥ J(Bespoke) FAH1
ol wEw 20149 79 7l T2 2005 FAANGY] Hy PG dE
g Axk uEts 111%2 7P wkth wjgee)Eo] 7 =

7hE 2HQ(4.67%) 0l A AL, B (4.64%), HepaE(4.29%), L
(4.28%) % 4A98E AAAE TE(3.86%), =4 %(3.73%), A7IE
2(3.29%) % =2 HolArh AET AR FFEHE F7(3.18%),
2 A oH(2.8%), MAIFZ(1.71%), S1=(150%) %= =S AW G
AR Aoz /5T 1 7(1.90%), €E(1.56%) 5= stelHel o]
25 29T 200 BHEFAE 3.02%E, v ugsd s 3ujd
773 TH( A g 2~ 2014.12.24).
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of BF T= $42HBT3%)0) V= AALIa(2.55%) 9 A E &

(2.25%)°] WFrdEs dESIATY. F=-Fo-vae] dx HE7Y

IT)-7vd5 SoAM= F= %E‘rﬁl’?‘ ojdel wie}E(2.24%)°] W
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JAE HW T AAd W 8xURY A7 N RN 2t Ad ge

37 A7 Aelth Wigel Holud AAES £HE Hea o] Aol
g dwede A5 Mgew ES

A7 AARRES 06%FIE 2

2 FAGITHEA Y E 2014.02.04).
3. A% WY g 4= A4

SRS % St e 2
golt. 19 25— Mg G- HALS Zo- Y5 B3 2 A
e pxolth BAL @ 799 wigATe] u$ Rris Rl

AA 2001~2005d 713F 21.3%RE #l A FES 2006~20101 20.5%,

2011~2013 195% % 3&t2f FAlE Hola gty A= AUAA &
% /1o WS FA FEol A Selok i ggelthol L]
£E 1263%, 2014). AR A9 W SR FEso] s WEe

AR AAA 2AAF aAF AR F A Fo= FHAL,

D w3 2s SdAAS 719aS SFAA

e 20149 78 HALS SHAAT 3 s7IAE F A, 2014
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7hedl <E 2-17>0 A AAE wFAS S A
7F 71949 i gdE AFH fFEste 7HAe A5S

<E 2-17> YU HFED A AR F8 HE

ey NILE =0 AZE B
o A4 | NREs FANE 25 | 19 AALE T Aed G
A8 04 | oRasel ga A% S5 | Aignod fa 3 2

o | AR 5009 ¥ =3 M
Ag g | oug A9 eaqe Aoz }(%_i;oé wan
B [ 9at % adus an
ARk E kSl U Y e
i A& 218H14%—9%) oo 1000
A W3 cers 2l ML Stowl 10% HAl
ANl PEEEIEVE L EE RS
EE 0159 AARAERE 3u @A A8

Ag: NN GART- S EAFTE S EAA AT A (2014).

WS ShAAE
20% =i Fuldael 10%°17d S7kst A, s e wdae
A A

Al Hyte] 50% o]
]

01595 H olel Ag7|ge] FFL Wi WgaSe] AWY5A Lol

A3 4%l A 9% AsATh FEAE TR AAHFFLS
2,0009H o)’ ASA HaAlE BT ATAE 48T HF H
DARE oF 319%)9] FFIA WA A& 25%9 EeAAE AT 5

gtk thek Sulol AFEA e slael FAAY Wl 2 A BERR
= Ag tael o] F A1 %, 2014).

41) S2AE FUMAE AHd 349zt HH7Rt JdFS s Ve dF
10% (47191 5%) o] sl WA BAE B Ao, Aol medRzie]
e AA SE o] ok,
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Priorities with respect to: Combined
BAFAI 2
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do o
N
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E so [
o I
Inconsistency = 0.00
with 0 missing judgments,

Prioities with respect to: Combined
BN

H] &3
FE718| FEME s [
SRR s [

Inconsistency = 0.00

with 0 missing judgments,

Priorities with respact to; (ombined
BAAAITL

A7) 7| ashtEh 155 I
UETME s [

Inconsistency = 0.00

with 0 missing judgments.

Priorities with respect to: Combined
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Inconsistency = 0.00
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Priorities with respect to: Combined
BARAI AL
>EAME
23
Ha
=05 | W82 7
H871% 5
E3EALES ey |
Inconsistency = 0.01
with 0 missing judgments.
Priorities with respect to: Combined
BAAAI 2L
SZERME
Meq |
o - 16 [
RGN 2+
3 LRLE 2 I
Inconsistency = 0.01
with 0 missing judgments.
Priorities with respect to: Combined
AT AL
S2ENNE
a4
H2
A7 7| U5 15+
AT s
LR 4 |
Inconsistency = 0.00
with 0 missing judgments.
Priorities with respect to: Combined
BrdAI AL
SZSMNER
54k iz
AR} | W9 Y
S s
RE303 ey |
Inconsistency = 0.02
with 0 missing judgments,
s = I = =] o = = == [e] 2=~
FOMAR 1A HEAL FAL e RS FoE R $Hw
AL HArrstgn #rrdd, <F 3-13> 9 <Oy 3-14>9F Po] BRE
AE7h Faell Al sakel] vl&] F5ite Fo57 =2 Aoz PJrhe gl
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<E 3-13> FAdd ‘FEAA 9 3 HY FLE HugEH
Add F8%E SAE=¢
T & L3 | "Ly | #AHA | S| 23 | Hey | #AFE | E5A
272 8712|978 A8V |E8E =87 B 978 AET)
254 0.793 | 0.607 | 0679 | 0.778 1 1 1 1
At 0.207 | 0393 | 0321 | 0.222 2 2 2 2
<adg 3-14> FddE ‘FAERA 9 FYE ToE HuEY
Priorities with respect to; Combined

B4FAI L

SHEMNET
=3
TE71%| ssp ey |
54 N
Inconsistency = 0.00
with 0 missing judgments,
Priorities with respect to; Combined
BAAAT 24
SHERNE
H] 23}
FE71%| ysu s
4 By
Inconsistency = 0.00
with 0 missing judgments,
Priarities with respect to: Combined
BABAIM
HHEMMER
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Q71| vs o
s
Inconsistency = 0.00
with 0 missing judgments.
Priorities with respect to: Combined
BAAAI R4
HEEMHE
25
AR
E7F | vey = I
s )

Inconsistency = 0.00
with 0 missing judgments.
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Al HAZ 24159 2y ¥
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o] & Hol2 FT =7} =A Yebya )
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T2 e | uey | BA | REA | 29 | ued | A |25
8718 (5871R|E77#| ARV} [F871®|FE718R(E7H| A€
REAAE | 0341 | 0233 | 0169 | 0.146 2 2 2 2
A=
(Aag) | 069 | 0767 | 0831 | 08 1 1 1 1
R =}

U HAz 2415 T34k sk9] dEe] gk +HdE9E F7hsksl
U <E 3-17>3 o] 23 w8782 19 EA0.357), 29 F9
(0.350), 3%=91 A7H0.293)co & 1 FoEE YER I Qi) shAT b
=3 5719 #d A77|d R R dE7E %

7}, 239 Fu), 339 B4 202 FLws} e

A

<E 3-17> JAgE ‘E 34 9385 FoE vuEY
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T Ly |mey | BE | REN | 28 wey | B | 2B
#6718 F871#|AT71%| AL S8R F8718 2771 R Aevt
z g 0350 | 039 | 0378 | 0378 | 2 2 2 2
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<E 3-18> Hdd ‘AP 39 E9 TLE HUEH
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T8 |FE71B| 7B ARV} BB |FE7BR TR AES}
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1 1
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238 o-FF | 0143 | 0081 | 0.069 | 0.081 2 5 4 5
&8 o-2F | 0058 | 0041 | 0062 | 0.039 7 9 6 9
AL A A2
2y = 0.055 | 0.050 | 0.09% | 0.052 8 8 3 6
ARl
2y =5 0036 | 0.118 | 0.226 | 0.134 10 2 2 3
BEAAE 0084 | 0.075 | 0.068 | 0.043 6 7 5 8
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pAEpe . 247 . .
F 9 0.128 | 0.093 | 0.037 | 0.116 4 4 8 4
E A 0.130 | 0.037 | 0016 | 0.035 3 10 10 10
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A=E 0.049 | 0.080 | 0.024 | 0.049 9 6 9 7
A5 A} 0.020 | 0.036 | 0.009 | 0.014 12 12 12 12
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<219 3-16>

IAS d8E 52 i< AEA

L% H

Priotities with respect to:
BAAI2A

30t
ojst |2zl
SENER

Inconsistency = 0.00

with 0 missing judgments,

!
» I

Combined

Priorities with respect to:
BAAAITL

409 | 3gnacy
BEMAE

Inconsistency = 0.00

with 0 missing judgments.

o

Combined

Priorities with respect to;
1432324

50t
olAr | 2ERUER
BETMER
Inconsistency = 0.00
with 0 missing judgments,

7
2

Combined
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30d olat | 40tH | 50TH ©]4} | 30¢H °l3k |  40tH | 50tH %
d-A5 0.280 0.170 0.296 2 3 2
T4 0.236 0.302 0.238 3 2 3
Y R A7 | 0434 0.528 0.465 1 1 1

<39 3-17> 4% ‘FEAY dATEY FoxE HuEY

Priorities with respect to: Combined
BAEAIRL
>aEi ER

300}
)3

Inconsistency = 0.01
with 0 missing judgments.

Priorities with respect to: Combined
BAIAT
>l ER

40th

Inconsistency = 0.00
with 0 missing judgments,

Priorities with respect ta: Combined
BARAI 2L
>2BRAER

50tH
ojp |5 2 I
o 2
L 5 I
Inconsistency = 0.01
with 0 missing judgments.
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T HARZ 1AF AEAE T2 89 FEEY Tax B A
AE Hrrstdok H7F Ay, <F 3-22> 2 <9 3-18>3 Po] RE
ARG HE7F AFlA FAbe vlE) FeAake o B =gt

<E 3-22> A% AERY FHAYFY FAE HUEY
ddH To= © 129
T2
304 o]3} 40t 50t ©]¢ | 30t] o]t 40tH 50t o]’
552k 0.713 0.737 0.604 1 1 1
s 0.287 0.263 0.396 2 2 2
<adg 3-18> d#HE ‘HEAN FJHFEY F8E HIEY
Priorities with respect to: Combined
R42AI 2L
>AERMETR
30tH
gt | ugy ey |
! o ———
Inconsistency = 0.00
with  missing judgments,
Priorities with respect to: Combined
B42AI 24
SHERNER
40
i sEkt |
!
Inconsistency = 0.00
with 0 missing judgments.
Priorities with respect to; Combined
RA3AI 1L
HHERMNER
50t
o |usy s I
4 » [
Inconsistency = 0.00
with 0 missing judgments.
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A ARz 2AF ng L A el FEol Be $Hweg A 2
3} <E 3-25>91 gol WE ARl AR/ YuM nPgERT A

<¥ 3-25> 98 ‘HyY 2 dF FYIE FA4E HuEH

X
o A FRE S AEH
30t} olat | 40t§ | 50 o] | 30¢h olak |  40t) | 50H o
RYFE 0.271 0.216 0.201 2 2 2
NN
AAAZ 0.729 0.784 0.799 1 1 1

U HAR 2AFe] Feike] 319 e dig $4EAE HUhsksl
o} <3 3-26>7 #Zo] 30u) olske] A 1

(0.314), 3+9 EA(0232) +o2 I %S Yeyar 9t shxqt
400 2 50t o] Mt Fekol A= 19 At

S7F, 29 9, 359
EX o7 FQw7F YEs
<E 3-26> dyd ‘54 g Ee ToE HUEH
A Fo= 454
T %
30t} o3t 40T 50th °]4 | 30t) o]3t 40t 50t o)A
F 0.455 0.297 0.389 1 2 2
E 3 0.232 0.166 0.213 3 3 3
A 7 0.314 0.537 0.398 2 1 1

SR RAR 2AFe el §9l FEA g $HENE BEg
. <® 32753 2ol Auw Rl Awglol BE AT AuA 1
E9lo) A5, 2a9lel 718, 34
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<E 3-27> A®dE ‘T AT FY FoE HN

24

= A Fa= A4
30tH o3k | 40tH | 50tH °]4d | 30Wd of3} | 40tH | 50WH o]
AT 0.481 0.560 0.552 1 1 1
S 0.253 0.177 0.196 3 3
7l ® 0.266 0.263 0.252 2 2 2
oA M WA RE= A T7HA €] Edz A9 259 345

A GBS e oA
3-19>} ol Wi, ¥A5glc,

<HE 3-28> " o<1d

H] 1l

<E 3-28> 94%Hd 343 FAUAL AA FEE FLE v LA
= AhE TL= A&
300 o]3} | 40t 50t ©]4 | 304 o]3f | 40ty 50t o] &
23 o-H7 0.113 0.079 0.111 3 4 2
g o-Hg | 0035 0.037 0.106 9 10 3
QQ@; 0.058 0.069 0.081 8 6 5
J;Hfg :}4 0.083 0.139 0.093 5 2 4
BYEFE 0.079 0.078 0.068 6 5 6
A=
(A 0.212 0.285 0.271 1 1 1
F 9 0.129 0.068 0.064 2 7 8
E A 0.066 0.038 0.035 7 9 10
A 7} 0.089 0.123 0.065 4 3 7
CE) 0.055 0.046 0.059 9 8 9
g2} 0.029 0.015 0.021 12 12 12
71 E 0.030 0.022 0.027 11 11 11
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