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Study on the Development of Social Estimation Model

for Aids to Navigation Accident

Moon Beomsik

Department of Navigation

Graduate School of Korea Maritime and Ocean University

Abstract
The Aids to Navigation(AtoN) is marine traffic safety facility to facilitate

the safe and efficient movement of shipping and enhance the protection of
the marine environment by the regulation or guideline of The International
Association of Marine Aids to Navigation and Lighthouse Authorities(IALA). Our
country managing AtoN to provide the stable service for AtoN user, but there
are an average of 141 AtoN accidents annually. AtoN accident forces
non-plan work on the managers to resort the function, and the users to
cause psychological anxiety, so it incurs economiC losses in conclusion. This
study developed the Social Cost Estimation model of the AtoN accident for
quantifying the manager’ s economic activities that take place from shutdown

to recovery and the user inconvenience at cost.

The Social Cost Estimation model of AtoN accident is proposed as the sum
of Encounter Cost, Administration Cost and the Risk Cost. Social costs are
the costs incurred by the economic activities of the economic entities as
internal costs and external costs. Therefore, the Estimation items of the

social cost Estimation model for Aids to navigation accident were classified

— viii —
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internal cost as Encounter cost, Administration cost and external cost as

risk cost, and each evaluation item was subdivided.

The Encounter cost is divided into damage cost caused by ship collision,
weather deterioration, and repair cost for function recovery. Administration
costs are divided into the number of recovery days required to normalize
the function of an accident route mark, the labor cost of the manager
during the period, and the operating cost of the aids to Navigation vessel.
In addition, the Risk cost is classified into the Stop cost the value of aids
to navigation on the route during the stop of the functions, and the Sea
accident coefficient which is the risk felt by the navigator of the traffic

ship.

In order to verify the social cost Estimation model of the aids to
Navigation accidents, 221 incidents occurred in the maritime area of Busan
Regional Maritime Affairs and Fisheries for 10 years(2006 ~ 2015) were
evaluated. As a result of the Estimation, Social cost was 33.8 billion won,
Encounter cost was 3.4 billion won, Administration cost was 7.1 billion won,
and Risk cost was 23.2 billion won. Especially, the Social cost(37 billion
won) was 10 times higher than the Damage cost(3.4 billion won) and 1.13

times the Installation cost(29.7 billion won) for 10 years.

As a result of assessing the value of each kind of aids to navigation by
evaluating the Social cost, it was ranked as follows: LANBY — Leading
light — Unmanned lighthouse — Light buoy — Spar buoy — Pillar buoy.
This can be said that aids to navigation for approaching a port or a
waterway from the coast are more valuable than aids to navigation related

to the operation of a ship at the entrance of a waterway or a port.

Korea has a geographical characteristic of three sides of the sea, and
the environment of aids to navigation is changing rapidly due to the

increase of marine traffic compared to the past. The Ministry of Maritime

_iX_
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Affairs and Fisheries has set up aids to navigation throughout the country
to meet the rapidly changing the environment. Aids to Navigation should
give the wuser confidence, especially when aids to navigation stop
functioning, it should be should repair promptly to avoid any inconvenience
for users. The Social cost Estimation model of the aids to navigation
accidents developed by this study could be used determines the priority of
maintenance of aids to navigation as well as reloacation of new equipment
considering loss of economic cost when the aids to navigation are

simultaneously stopped.
KEY WORDS : Aids to Navigation, Social cost, Encounter cost, Administration cost,

Risk cost
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3 HE 273](11.6%)= AFF 273 AT H3F2 694 108 Akoldd HF
Ao WAstR L, 89l 1032 7P wekar, 7¢ 83, 9¢ 53], 6¥3 10€9]
z}y 23)7} Ay st

Table 82 FAFQI 3172 106 7H2006~2015) 7] 4ER &g Hslo|t}. Ak
A afolA HAS VB ER(FZTYE, FZAEE, HETYR, HEFA D)=
AT 37.83 44Uol, A= ERE 2010(603] 74)e] 7b Bk, 2015919
3] 2292 AR AU =3 V|FER F FFTYEIF F 33.93 40.1
d= 7 B vFE A

Table 8 715X H& A%H2006~2015)

[ #wsan [ wwan | agsow) | mEaw A
e Te | alelale ala | 8] e
2006 42 47 2 2 2 2 3 3 49 54
20073 32 41 1 1 3 3 4 4 40 49
2008 24 26 24 26
2009 41 47 3 3 44 50
2010 55 69 1 1 2 2 2 2 60 74
2011@ 45 53 3 3 1 1 49 57
2012w 33 38 1 1 2 2 3 3 39 44
2013 25 29 1 1 26 30
20143 25 31 3 3 28 34
20153 17 20 1 1 1 1 19 22
Al 339 401 14 14 11 11 14 14 378 440
ot 33.9 40.1 1.4 1.4 1.1 1.1 14 14 37.8 44
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84 ZF 3shvoltt. Table 9% F4HAH 9 10W@7H2006~20151) €& <M
Wy dgrolth BARE QlFol A 1019 7H2006~201513) A eHldSE A B
14, F2 59~7€ AbolQl siAAe HAsHoz HAsY A, 94

A WAyskA] ghgtth AEEEE 2006030 0¥ E 7P @3k, 201430 29
2 AA TASAT 53], 201530+ 14Y0] S P EY AdHoz b &

Aol dFol A2 1d3 3dox st o] FoE gsta Utk

—

Table 9 <8 /A L4(2006~201513)

75 |19 | 249 [ 3¢9 |48 |[5¢€ |69 | 7€ | 8¥ | 9€¥ | 10€ | 11¥ | 12¢€ | A
20064 1 9 2 7 1 20
2007 1 1 2 5 1 14
2008 1 3 4
2009 1 5 1 7
2010 1 1 4 2 4 1 13
2011 1 3 B! 4 13
2012\ 2 ! 1 1 5
2013 2 1 3 2 8
2014 1 1 2
20159 | 1 1 2 4 5 1 14

Al 1 1 4 7 23 | 24 | 34 5) 1 100

By | 0101|0407 | 23] 243405 0.1 -

— 94 —
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233 Axt FFF A B4

Table 10 10d%K
(2006~2015) F-A4+ake Ak Adube
o, wid dF A Ho O

.

EFHEEE 100E~500E AHlo] 118,8022(23.3%)°1 AL, AFH=E= AH oA
o] 135,824 (26.6%)°] AT} =

(45.5%), 21374 275,503 (54.5%)= AASFL JTHE| FFatit, A=FTAAE
2006~2015').

[\)
S
(-]
[ep)
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—
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rT‘
R
k
i3
1z

.
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)
Aok H=Fste A WA

Table 10 H=® A4 43 A4H2006~2015%)

. _ & A _ <A _ WA
s GIT F GIT 3+ GIT

2006 50,385 | 363,598,204 | 27,032 | 344499719 | 23353 | 19,098.485
20073 51,395 | 395,128,596 | 28,719 | 372796270 | 22,676 | 22,332,326
2008 57,979 | 416,338,349 | 28,551 | 390,008,906 [ 29,428 | 26,329,443
2009 50,012 425,536,329 26,041 404,489,887 23,971 | 21,046,442
2010, 52,484 | 467,812,456 | 27,877 | 444480936 | 24,607 | 23,331,520
20114 50,447 | 513,502,164 | 27,943 | 493525362 | 22,504 | 19,976,802
201244 50,440 | 534,400,791 | 28,336 | | 513,863,335 | 22,104 | 20,537,456
20133 49,588 | 567,882,985 | 27,798 | 548,792,050 | 21,790 | 19,090,935
20141 47,718 | 557173490 | 26,155 | 537,077,426 | 21,563 | 20,096,064
2015\ 49,047 | 627,934,559 | 27,051 | 607,086,531 | 21,996 | 20,848,028

A 509,495 | 4,869,307,923 | 275,503 | 4,656,620,422 | 233,992 | 212,687,501
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Table 11 F4F v =34 H3H2011~2015%3)
- oz gAdEY | FIHEY SIR-3 oRNlo}- 7 | otd gl T}
= @@ (9)] (A) B) ©
b A ek 4= 44,913 43,279 34,653 59,905 2,446
=%
H|-& 24.25% 23.37% 18.71% 32.35% 1.32%
ek = 3,235 3,118 7,509 13,296 5,950
7%
H] & 9.77% 9.42% 22.68% 40.16% 17.97%
A ukz 4= 7,839 7,554 3,979 3,544 5,977
ag
H| & 27.13% 26.14% 13.77% 12.27% 20.69%
. N 2
=~ 7
g
" S . C oIz}
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Table 138 28R FFHEH Alx Aot} J=27A FHE A1E B
%7} 135746L1%w oz 7H @ vl &S A5t 9oy, Y457
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H TF7F 1571 (33.9%), Tl 44,

1
okt
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N
N
ofs
o
-
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A 5 37, dolE 27, WAFEA, FU5
P ge SRE AT 1350e

=
0 7t 1702 RAHYY. F2EA Ay
I8 BEA35tH ~uHo] 667(29.9%), B+ 5 HE 597(26.7%), LANBY 10

B

Table 13 &= A T/HE Al d3

T a5 B & A &)
25k 2 0] 66 29.9%
sny sny 59 26.7% (flsiiij})
LANBY 10 45%
5 75 33.9%
25 3 1.4% )
B )
-5} 7) 5o 1 0.5% (1.8%)
s 3 1.4%
ol 2 2 0.9%
DFFE 1 0.5%
#els 1 0.5%
A 21 100%
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Table 14+ A=E AQE F28A AL dFoln. =

TAsk T 2010 ASE 8579
F 2o g R T17(FHFE22,

8971(40.3%) .2 thoh4
.]

o RFel, FulEF Fo| U A
& Adsn FrEA Auel s At
sick

A A 22171 &

gol WAL
FREA A1E

) %47’

glo] 1,

elo] SHel® 183L YW B

o
e

ok
(=

0
=

¢

E A5 QY A&}
o BAHYY. 714otEe BT 20109
=(@H T 8.97) ofaf WAyt

Table 14 A=E HANE J=23A] Alal A&
TE AurEE | 71393t 71 €t w4 A H) &
20063 7 2 0 9 18 8.1%
2007 24 1 0 15 40 18.1%
20083 9 0 0 6 15 6.8%
20094 14 4 1 2 21 9.5%
20109 10 71 1 3 85 38.5%
2011 7 5 0 0 it 5.4%
2012 14 5 1 1 21 9.5%
2013 2 3 5 2.3%
2014 1 0 0 0 1 0.5%
20154 1 2 0 0 3 1.4%
Al 89 93 3 36 221 100.0%
Hl & 40.3% 42.1% 1.4% 16.3% 100.0% -
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o AFAE A E FE2HEA AL 4

At 22171 AEEE EASHH A E6~8¥Y)0] 10671(48.0%) 0=
Jba a2 9 AEL 36-4071(16.3~18.1%)F TS AolstA WA ). &
Ade] dATE 10670 T 71743t 731, AuSE 21710 E AN E HE 2

3 5 /19A Aol 3 ol Woh, FEEA Az FUNCE EHHY
oo SAAE ANG AMelE sdetsncts MutEEe] waon, MuFE

Al
o|%t F2A Abale A-] BAIglol HlszeAI(21~-2570) T saL T

Table 15 AldE UHE 32 TR Al 3

T AurEE 71783} o3 71 e A
& 25 3 10 2 40
o & 21 73 11 1 106
7h& 22 8 6 36
A& 21 9 9 39
Al 89 93 36 3 221

FEEA AL 2217 F AaAzbe] 1" 591 & EAR A, F AIY
1 12~15A17F 143 o2 7h wol TAslth AdutsEol o3 Atarel A-fele

oFzt 18~21A1(117) 2k 3t 09~12A1(A17D)ell A A7 7Hd =3t

T Auss | 71739938 a3 A H &
00-03 4 2 0 6 10.2%
03-06 2 0 0 2 3.4%
06-09 2 2 0 4 6.8%
09-12 11 1 1 13 22.0%
12-15 9 3 2 14 23.7%
15-18 5 1 0 6 10.2%
18-21 11 1 0 12 20.3%
21-24 2 0 0 2 3.4%

Al 46 10 3 99 100.0%
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Table 19+ F=E3%A At Al 48 AFoltt. 10d7H2006~2015) F4Hg
gdataf oA Wl 221749 FEEA A1 =A HaFae o 30oYolth
g dEE = FAEHo] 18.19U0BLIme =z I Ba, AHH4A 7.09¢
(23.4%) 7= 3.79902.2% 010 EASFEEE 29707} 13.69do= 7}
A wa, SEE 8.89 ¢, LANBYZ} 5.09 ¢ <=o|t}

Table 19 3= %X Alx d&iad FAH A3
(SHe] @ & 3)
PR S — AR e | A
A% [ Auey | aued | 2SS | g8

Eaty R 66 40,333 447,864 831,016 40,979 1,360,192
SHEE 59 105,544 10,000 673,498 92,351 881,393
LANBY 10 50,000 150,000 300,000 500,000
=T 75 85,500 9,900 3,150 98,550
s 3 46,030 46,030
Wu}A) 5 1 15,343 15,343
T3 3 72,204 72,204
o] Z 2 15,243 15,243 30,486
HFEA 1 9,790 9,790
A5 1 15,343 15,343
Al 221 369,830 708,607 1,814,414 136,480 3,029,331

H-& 12.2% 23.4% 59.9% 4.5% 100%
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A 3 F FEER ALY ASHHE BIFE A

31 A A gole] o|gH 12

3.1L1 A3 Hn g9 A9

AF3) A 1] 8(Social cost)ell ek o2 o EASHAT AAEH MM
Kappe] o]&o0], gA st sldel e Dalese] o]&2o] thxZoln, “Atd] ZA| 3
o2 HA et A¥HA XA A 59 AAH &4 v&S shH ] 714
2 333 A olgtal F#3 Wolfgang Michalskio] o2& A3 2 H|-& o] &9

o HE FFol Uk, 2008).

7}. Kappe] A3 A n]-&
AL3] A H]-g(Social Cost)e] ZAAE2 AF-7F Kappe AR AB| &S “A3A2 WA
duttido] AHd AAGSFe Az A HeE EZE AFH =B FHY £47 9
gt A o) st thKapp, 1975).
Table 20 Kappel A3 dH|& EF dFolth LRI ZAH As| R
So o3 FAEHA Le FE A FA =
Z Z

2 st A, AuA AL 273
7, mopel W4, Jlee] Wsh Ads A9 FF S, #F, £5 AFATH
5 127142 S3 Utk Kappel A3 8u g Ade 473 Bz

W, 2 742 A HHE o]eld siH], dH| Bl HSEAY 22

AF3]) 2] 713 8] -&(Social opportunity cost)e] E3FE I Y& o] EHo|t}
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Table 20 Kappe] A3 Zulg E&F

T & G )
=X 5 H(Protective labor legislation)o]u} ZHA12 Aps| R
% (Compulsory social insurance)oll 2|3 FAIFHA = F
Aikel 1A QRS A | o A4t #AE= dAH &S Tt S HEo] o
Al A B sE A | FAIEA e FEo] JFsfiAtet O B e A HAL
3] 2 H) & o H7t=EE Hl-&olth
ex) a8, A, AT, Fd-sAZRE TAYs

vl A SRR

EHECDINEERE

ex) Mol ko] WO E Qs AWTHA,
2, BA=el B3 sad 2§

Qzte] 2

smeerel Asmug | OO TAC B Bl ANE GANIIE, Hf oD
dted 5

TEAEY At dE | ex) AAdAAe AARA e og AY AATES HA

of o3 AR3] A H]-& 5

AIA Aol 2/nZ | ew AW, HHFALe) AP AL D AN o2&

oA o& A3 2 H] ¢ %

Bel A4, 299l F |ew W sPALo2 AR Ao 4w, AdYL o

dol o3k SN g | & T4 5ol H3

719 W3l g Al | ex) 4 A=) A Br|Ygo] W AHEEY H Ve

3] A & Wt Fol v A= &4 o3 A 5

As Adel fFl |

o] 3k A3 = n] ¢

S o3 ALF ARG | ex) - o3t BlFEEA QL AAE TdstE A F

C ol og Az |0 FUAR FR BLAY Fush B gl
g% A 5

S5l glolAe] AEF e 71 EORA FHANe SR o &n] S I

EE: dste A 5

e EIREEE o

AT AN | ) avzne) wnE, 22l g H 5

O

source : Kapp, The Social cost of Private Enterprise(1975)
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74 v] &(environment cost) 0.2 dAStT, F AL odEAS 3]sy
St T AE, L9EAE 5] A AHFHE, 29

Aol ol A eo)sl4thDales, 1968).

Fig. 132 Dales®] A3 & n]-g 7Rdo|t}. Dalese] Ao wr2w #H 7| &30 &
(waste disposal cost)elet 32 F3NE wlAIS7] f18te] As|H oz REsisE F
U7 Zsb, Fa A v (pollution prevention cost= FaHF A = ARA A7}
FT3E ARdel WASH] fste A &% stHAES Ddth. F3)# 2] Bl (pollution
coshe FH71Eo] &7 WrEd o I HI|E oA LT 4ol FEst

= stH s T
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S40] gtk ST

o

lo
:CZL_rI
>
A
flo
I
XN

Fig. 13 Dales®] A}3]Z# H| &
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o X7} nd2T|d o7 ARS A EL-9] £

3 NEE AALE Y] =oEo] ko o7 =
SIp= —’F%‘, 2”33& 227} ng~7)(Wolfgang Michalski)e] EFHe] wt=w o
U7 = 2 oFE v (F, 2008).

=
L

oo

A, AN EE AU FUAAN G Hera Aol ol
ABH AR ES g8 2ot MBA, FW AAA F ML dam 9

BRI el gel A B

o AMEsIYe]l FUAANA A BE F B e
s WA %A ok WAkE B gtk oleh BAR AF AN EL BAY
W Ay g Eolels W= MeEAel Bl uel We A4 £A o
e,

ER, A3 HH) LS o delom AF AAA HANE I HEAHA 2
o dAstE =1 FAZ EAR gepsts Jidolth ofw Al o8] A3 A
A HH HAA  Blojd HAAGEIE HA Xt =R FAd &4
(dead-weight loss)& Yo7+ ZHASZ, o7 A5A HZA HAo] GAHA ALS
ZH]g-o] LoJAA A},

AR, AL A B8-S A3z BAGA BEEor vofst= gt =& 1 F
s TANTI= AAFA S AdAAA oust Fejo] AAA RS A F=
o AR Eo] ol HERIA Hu= BARAR o] 9)e] A3AtoA] FaEs &4
Ao dAle] 2H o] gHA L Ut

UlA, ARSARIES BAGH HAA Al &

o] /A d& Al MAelA Aug 58 FE&Y vlE&S zZkS F7F Atk dvkstd 7
AQA LA Al 285 Hlgold S

e
AN e AAAZ= HE 27 dEolt

ool kA A F BEF viEzre ASFHN Gl WEse AA PG
o] 22 J}=AS ZaAste AE A H|L o @A AE A Bolulg Ad, = A

A Ade AgZuges Addsial ok B3 HT AR E vEE9 Ut
7h AR ARG HAE S8 Huhe 23] FAAE ool A3AteAl A
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F2 A He RE AY == He] 40 2 Fsk 1, Dalest #73H|

g4 o= YO, Wolfgange “A3Ake] MIAZH Rk ojakm Helaty

T HZo YUt A AN 8L AAFA ] AAg e wet A skE
H|8-° 2 AbAu]&(nternal Costs)¥} <] Fv]&(External Costs)o.&2 T = 3
o AHAH g2 A" AARAE FHS BAFAE FEste vl Eoly, RHE
AE AL AAFAZE FHshA] ge vIEoE T AFAgL et &

A54 @ BEY ol AAFA REse vgoz Hodn o,

rlo
u
o 2
<

gEEA EokdA= AALQ00D] TFPadxAde] nlgue] 4 =do

B AT, 0070 [HFRLEEAN Hol thF £FEe HYuE =
W B AT F AA BFyel UiF vEAY B A7w AR =AY W
FREA Axel - g AAH ARt BAE ATE AN
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3.1.2 A3 #u &2 H7PEE

Table 21& Wl AAAISke] 7HX 24 W RERo|th AEH N &2 Bl Wy
& ARARS BESE AT SRS o g3k Wol AgHT YUk B
BAG FBAG 2o mAFAT hF e AN HPHoT BZHA
Ut AR BRACE AFS BASAL A A ol gt Al
e B ATWAS T8 T4 stk mAge gF HANE SHse
PHUES AFS BESE PP SIS SASE Pl we obe s} ol
B R AR AN, 2015),

Table 21 wAZA 2} 7HAS4 WY £/

T & AANZE B3k ¥ IHENEE o183k WY
277l 21572 SHH(CVM)
A= A 8= -
e Hels A S T4 E 29 7P (MAUT)

of 3] -85 = (TCM)

2
2oy | TEE PGP AEAB 7N
B 39 & e 4 4 (ABA)

source : 2h=ol AL ER ) of AL O] ME|MB|E FH et o4F(2015)

NS A BFsta SHVIAE AHFH 0 E S HHES AY jlon,
7HENFES FElA stEVEAE AR EFom St Wl Ed e 2 RIIASA
Wi 588397l Aok A AAS #FsiEA ST E M HoE
SAste YR Eode AFNEHIH, =H7HA7IN, AFFHHTH ol A
1, 7PAIR S el AR MR R SHVIAE SA s YR EdE e
Az71e] Aot
7}, 2ARTIXESAH

Z71 7712 =4 W (Contingent  Valuation Method, ©]dF CVM)& A|®l-2H]z}of| A|

B4 grigde 7HAE AF BorE JASAIIWelt ARG A et

Tl 7HAE H7kske o 7840l sl FEA AAHIL AT
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Wl shiE wAsa

CVMe] eAl= AAA] Aol dzste], ARI-4na7E Fol3 Hro 4
< drte] S H VAR H7 ] SolE = Ak 53] o' Hrihdo] A
e Aol EAEA Xs AF, dHFoF EAFA Fve TP AF
(Surrogate Contingent Market)2 -SR@A&bollAl BAFS] Fa1, HAAW-48]27F 1
ol Foste 7HAE AF EolBE Aotk CVME mFArae] Agdn &<
FASL Ae FEY F7HE0] A 2
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Y. AgH &Y
o] 3 u] 8- ZH(Travel Cost Method : TCM) vl dAANste] A7 Y FolA]
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HizZke] FAIA HErt AdE ARE ol &5t AR
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o Poz EdE 2011-20149 NGATE A BT YA T
o AZF FHFHL oF 4,831 e, o|F =3 - AH I uH|&o] HA &l ¢
Ap e g-2] 89.1%(4,30499), A1l H]&-2 10.0%(4842 )%t

(=

Table 24 3fjFAta Tsfn]g &

chol : wiokgl
T8 2011 2012 2013 2014 B Bl &
Az 180970 | 15737 | ©1,0037 | 13307 | 14517 -
oA - E A
! 382,835 | 495324\ 416,148 | 427,316 | 430,406 | 89.1%
]3] 1] &
IR 5,409 4,703 3,268 3,977 4339 | 0.9%
A el A& 50,965 42,409 41,345 58,874 48,398 10.0%
A 439,210 | 542435 | 460,761 | 490,167 | 483143 |  100%

source : 2hTol AT LIH R off AFALD o ME|MH|E FHEket o7(2015)
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LS HI2([Internal cust] QIS H|2(External cost)

== j \ _ : o oope
ONSHOHIE | | o=
mnaays | | 9EHE  23NE R S | S
[x] [x]

L wszaHg e | wmugae . qEHIg e e
ﬂg}us)' (Encounter cost) | (Administration cost] . [Riskcost) 2=
HEEO! oY ;2|X}0| ISHIZ ot A

®EAQ A e

=7 2 - » -
l\a)gg [ moiHIZ D (7 MugoHgUme | 1 OnET) (B T

:_[Damage cost] Wesse!mnuemem cost] | . [Sea accident coefficient] |
£ = A0l 2oy IOIAE &5 7 =72 et AZ=HI|AIIE 20K
T MoHHI2 SIEF | Ma AMuto] SoH|2 ST LIS ARE =01
QI21H| Pe HXIHI 2 Sc
[Personnel cost] [Stop cost]
IR 228% SEHI BX712 S
S0l St HIE SIEHX|9 JHXI

Fig. 15 232 A9 A3 HH]| 8 FAnd
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HNgE wE A%

AR, AA - EZ Fsin] & Ak n| g g2 E A AL S He
Al | n| Loz AaL&2An]8(Encounter cost) O 2 AFL3T) o] A9 21A )

2)
= TASA derng JERuAI= AR A AEfnt A-g]t)

A, YA G AL A AAAYY Mo nE FEEA AL A
=
[¢)

Id4E dErte A L7 dAysto 7 3§ 48] 8 (Administration cost) .=

A, FEAE ALY S 917 sjdusAEcl g F2EAT7} 7]
| .

71 Algz BorS 93n&(Risk cost)

O 2 - s FALALY] oEH & SR &2 FEFEA Alale FHd 3
o2 AHE3hA deth B3 A4k 83 PAn] g2 Y] &(nternal cost)
o2 9gHl&2 91 &(External cost) iy
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2] #Fe] 1A H](Personnel cost)e} A1El 2-3H]&(Vessel movement cost)e] 2714
MEGEo 2 Frlsit,

® AFRLAZANR) 1T - A FA LA YRR E(A 2 AP &) CVM7]
= SAS}] dish
= A3t THAE
il = o] &A}ol

3 ’5‘H°ﬂ EH?fL B4R Q4= ol YALE o]ojd = glo] B AFelA

FH &S CVM7IH BEohe YA AT 83t meba 1 3u&
FEFEA ARE Qe SR et =7l A= s AL B A]
“~(Sea accident coefficient)e} FZEA] HA7|7F T FZEXA|7F 7R TR E
713 A=A 8] &(Stop cost) 5 27FA] AM|REE o2 Hrlgit)

@ AAE 24 FEREA ALY A AH S FA57] fdsiAe At
g FFo] FFHoln, AR2AFAA Agd FAAE FeAEe] #A 10d
(2006~20151) A& &5 Z-&atth FERFA ARaL ABC= A, Akae] 9
]l, Atare] A, daf vlE T T FRE AsE FEFA AL Fs)
Ao g thx # 2=9 JlEs A
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A 477 FEER ALY AS|HHG FAHRE A

g2 Alge mE ALF AR LL A(D)F o] AAEANL FAN L 9T
H| g9 3o g &35, ZE H| 8L dAAH]E(Present Values)o. 2 FA3s}7] ¢

sle] AL3] A &2l-8(Social discount rate)S & -8-3kt}.

T
ANsc =Y, W(EEC, (AtoN,;) + Y Ac, (AtoN;) + Zl?g AtoN;) D
t=t, r) g ’ ij

71 A
ANsc : &2 3% ALae] A3 A H]8-(AtoN social cost)
Ec : =232 Atare] AJ4k&2An]-&(Encounter cost)
Ac : 232 AL3Le] YA H]-8-(Administration cost)
Rc @ F23A Abare] £1&H]&(Risk cost)
1: AL FEFA F/7(Type of AtoN)
j o At =232 = (Counter of AtoN)

r : AF3 A &<2l8(Social discount rate)
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42 PN & FH=2D AL

YA G F2EA Ane 24 9 VSETE N BYHE AY 2 7
Hlo] tia BAH Hgolth AFH LS AEF] JHAE FREA A
AF 2 IR BEEE oY, A Ao £288E AZHES), oy
) theFslAl EAgch Bl gols et Aueg ¢lYo] dar, FAF %
o &A89= AFE FER YZHE] BE7R 9 A2QY4E ofu|shH,
295 = AYE v Lot} o, FPAQ U] R FXE BHLE
E 98 B3 4], An 5 RrbHoR AQHE H§S AstA gEr)

&

m2ka 8 4 B]8-(Administration cost) Al FZEA| Q] 7|5 HF3ol| AQF
= Bpd<(Recovery day), 717t 5 A85 = dzAn(Personnel cost) 1#]al &
EEAYFE Auke] &g &(Vessel movement cost)e] oz (3} o] 4

o,

i
&

Ac=Rd (X}(Pc1 + Pcz)(AtoN + E Vime AtoN )) (3)

ij

o 7] A
Ac : 23R Akare] Y] -&(Administration cost)
Rd : At 23X B L (Recovery days)
Pc @ F=E3EA A <Axdn8](Personnel Cost)

Pc, : &=23xA &9 Q1 1](Personnel Cost)
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Table 29 A= F2FAM A
78 | 44 225 | A4 | AzIFY@AD Az
1 F4s 65 7 1,135 1997.03.10
2 H| Fu & 51 5 1,340 2006.03.22
3 AH1E 97 7 2,325 2007.05.01
4 Q425 75 7 2,733 2014.10.28
5 TURF1E 79 7 1,640 2001.08.07
6 THF2E 57 6 1,733 2009.10.07
7 dds 25 6 661 1997.12.15
8 AHls 87 6 2,534 2011.11.22
9 o2 79 6 2,100 2002.06.14
10 ML s 75 7 2,100 2008.10.14
11 AFs 97 7 2,113 2004.06.24
12 3 F2s 97 6 2,546 2010.12.23
13 A Fls 102 7 1,332 1994.10.12
14 AMEs 87 7 2,797 2010.08.23
15 T 115 7 1,633 1998.09.23
16 vl S 68 6 2,110 2006.06.08
B+t - 78.5 6.5 1,927
60 -
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Table 32 FZFEAN A H7222H2011-20154)

e AE %sﬁfj@ %gff =) ‘?r:éjiﬁg:(l) R

1 N 127.0 36,350 286.2

2 H| S0 & 133.6 23,298 174.4

3 AA1T 75.0 106,028 1,413.7

4 AA25 67.8 103,248 1,522.8

5 SUH1E 124.2 65,498 527.4

6 sHH2E 140.6 49,756 353.9

7 dL s 134.2 20,678 154.1

8 qH1s 117.0 55,877 477.6

9 23 117.6 54,464 463.1

10 N & 74.6 30,754 412.3

11 sl ok s 97.0 96,426 994.1

12 3 ok2 3 86.8 57,927 667.4

13 sfjoFls 63.4 26,724 421.5

14 MES 50.4 51,958 1,030.9

15 sz 100.4 87,279 869.3

16 IR=R e 80.0 27,693 346.2
S - 99.4 55,872 632.2

o

1= AFdiH 71 £Fo2 Ao A28 VIeARHeEAN YEds Hu

Hiupe] SejE JbAeA Atk FREAYTEHLY FEEE Hute YT

M §S AEsE ol PPN A ga,
BrbgzE Zlgel Mgt JlEolut Anl S& sjuith xEE s, oHd
AAe) FaRg BASE GRolth F, J1F Hulzt AFolt Avz g A
- AFAFAT ] EFAD BHOZ AT WG

- REH) | B A WAl
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43 Agv & FA=d AT

Adn&2 F=8A 7

ofr
ol
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)
offt

o
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oot
fu
=4
N

19] 7FAE Hl&3H3F A A

&(Stop Cost) FadAdute] &six7t 7l AFE] siFAtar A X 4(Sea
Accident coefficient)e] Fo.2 249} Zo] A=3tt
Re = 54, ) 35¢(AtoN,) 4
i
o] 7] A

Rc : 32 F R AL 9w &(Risk cost)
SAy : 3 AL A X S=(Sea accident coefficient)

Sc : Atar gz E ]2 A H]L(Stop cost)

A 8] &(Stop cost)> FEEA Y 7FAHA 7 T FEIEA O JMAE HE
= Hzx AA Al AAH|go] AT U&dF
(Cost yeang st &FH o, A&EAHR] 7 HFAE fl&l AgAuE 4

AN AANES FEREA Hzo| HAH|

op

(Installation cost), AF&A<(Use

FEEA Y BeAes AR &S FAstA &

=3
ol o]l gx= HiEo T FREAE o|L3lA Hrh A=
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GEEAE AAN AAHYOn, FRHER
wA Y WEANE wESte] YA G AG)9} Lol AE At
S = D ((1-09-gh)toN,) )
ij
1714

Sc . F=2xA Abare] A A H]-L(Stop cost)
Ic : =X A A X8 L(nstallation cost)
Uy : Al g2 3% #]9] AR89 4(Use years)

Cy : A2l F=23EA 9 W8<A5(Cost years)

7} AXH]-&

FgREA ] AADE FEEA
- Al o7 FA
24 9 g WA Fo] Y A9 EAEHA €t

F2HEA 2EAE AYT A AAHEL AVHARIAE A "ok d7HA
A AzU7E AL AR 2 &9 94T Ao R FiEst e, 3

QAo Ao A7 sid gkt Table 332 &4 971 AlEA]

olth, ZAIL I} e ZAAZTHANA LA =], w=2u], AH S 7€ H)
g9 golth(3, 201D.
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gulel gloln Fakaly] wpEolth Br AEdES ANAZE olHF A%<
1

AR~ F
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23l FERATI BASYGE F2uA] 2L FA0, F2EA AL
= @dloln, g=wAel JSETE Heo)y] BEolt. o] A% AH o= ul
g9 71zo] AojPor RE HES ANAIE Aol Basith mEA 24

FEEA AL LY AFE 7FOE 4 H &2 FAHE

2do nE AP
(Present Value)Z FAH3ch Ao dAsE F2F R MHx] 53 AHS v L
WA 2 g Ao BHE 52 A FH dRIES FH &5

N
p
N
Y
fru
=)
2

gl &(Discounter rate)o|gt oj® HAYPAE Fo=ZH wgA|Hol FAYstA 2
H]8(Cos)¥} 9 (Benefi)e AAHL 7IX=Z gitstsd AHgEE AsE T

Ao} gep SAe Bdslel FASL SAY EATEOE s 7 /7ol 2
At v g3 Hole] 58 AAAHY AR Bae] gste] ALHE AL
olTth, 2001). AEH Belge FEEAAYS AAH BEAL BAY 0
gol wg - Wole @A AN Ay g6 AeHE FALL AR, A
A3 2 AANRE 5 BAXE] Wslo] wel 2HRHH & B, 2015).

FEUEt FFFA AL AR AH ERIEL AFGAIE A, AE, 87 73l
et gE2A ALERAT, 1999958 ‘=7F QAR S AHEgA =AP A=
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442 FEEA Ao A HHE FHARD A ¥}

Table 388 &2 %A AlaLe] A3 Au|& FAHRA Byl Q4olth FEHEZA
ALaLe] ALSAH] g FAHARD L FEFA T ALE 5XHH 7] FAT A ¥
g2k BAA EA FeiAte] AN AP s AEFoEA FEIEATL
7H 7HAE Hrrslkr] fidelth. FEEA ALY AS A RIS FARD S AYkE
A 4] &(Encounter cost), 347 H]-&(Administration cost), ¢l &H]&(Risk cost)e] Fo
2 &3} 3o

Table 38 @=EA Afie) A8l 2ulg FHwde) 7l an

TE W & Brtek
AaEd | A S5 9 713 T 9 TSt FE N
N ° s ul g, 95§ o)
H| &(E0) | vl&(Damage cost)
Abal FEFEA G 75 AAE AfEE 5| EFYs, dEdEdd
YA v & A= (Recovery days), 713t & &Q%HE <l | Ax], £xdqdx], A
(40 Anl(Personnel cost) Z8lal T2 EA JE-& | ¥ FOAR#, A4l
Auke] 2-ghnH]-8(Vessel movement cost) P RAFARE]

(

1222 75AA A B¢ FE2EA TS 7= MR,

Adug | o 7HAE Hl&3kg Z A8 &(Stop cost) I s Apgels
(Ro) kel a7t 7= HEES] A FAa 8Hok:}_7’ 151___}@;] ’
1A 2] 5=(Sea accident coefficient) e -

F2EA Anel AsH g FYude Bass WY FF= 2O

ANsc = LEe, (AtoN..) + Y , Ac (AtoN + Rc AtoN
> (X ;

i ©)
= 1‘0 (1 +r) G / 7
ZDCr Ato]\@) + Z Esc, (Ato]\%))
ij

_Z l—i—r i

—i-Rd(Z(Pclt + PcQt)(AtoNij) + Z(Vfct + Vdct)(AtoMj))

ij

+ 5S4 I, (1 —o.9ﬂ)(Atozv;))
ij e ’
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Ac : 232 ALa1e] A 1] -8-(Administration cost)

Rc : &2 %A Akar9] 91 H]8(Risk cost)

AtoNj : AbaL F2EA Q] /7 B FF

Dc : =3 = ¥3}#]-&(Damage cost)

Esc : $=23x2] EFE 93 ¢F 894 &(Exterior Service cost)
Rd : At =34 B L (Recovery days)

Pc @ FEFA A <Axdnv](Personnel Cost)

Pc, : FEFA &FA8 dxd8](Personnel Cost)

Vfc : &=282 Fd 9t /71| 8(Vessel Fuel cost)

Vdc : &dZ2%A #d Xule] 7+714+7hn] &(Vessel Depreciation cost)
SA¢ @ dll AL TAY X 4(Sea accident coefficient)

Ic . &=23xx A X 4]L(nstallation cost)

(@)
<
™
>
£l
ot
fu
b

2] 9] ARg-A(Use years)

kd

Cy : Atar =7 9] y&A(Cost years)
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71 & 48] &

33.3%

13.6%

10.0%
13.3%

33.3%

100%
19.5%
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NE oG WA EDOS AT AT FREA Ao ARG 7
R 8T A9 715W 4309 Fgo] stk WA 2149 BE Ax
of thstel 2§37 AT WHOE ofefsl e UHL Aol FEEA A
o ssHl g YR,

O el 1%H B35 AAFAE I A §

@ FF FEFA AL A& A@ACERIEY, AHFA, BAEDI LS BT

® 5% F2EA Ane] A2} Qe A FREAW YTIY 4§
® F2EA B FEFY o] WAW A% FEEA A1 AA P I

Table 40 AR|AE7IESE

4= 20063 2007 2008 2009 20104
TsE 2.2% 2.5% 4.7% 2.8% 2.9%

4= 2011 2012 2013a 20144 20154
TsE 4.0% 2.2% 1.3% 1.3% 0.7%

source : EHAH AH|XIEIIAMSE(2017)

N

| Abre] Fjsiu]golth 1083 F4bd #Eaf HolA LAyt
o & el FNDOL °F 349 o]t}

Table 41 =%
221749 2 F A A}

£l

WE| Az Mas mAego]l 2020U(G9.97%0 2 Jha wa, Auad 89y
(23.41%), AR 4919(12.11%)01th. BN EFERE ~n3ol7} 159902 7}

% B3, FRE 1099, LANBY 5919, 55 199 502 F2¥x Amst gol
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FEEA FHRY T AT A 0§+ A5 LANBYZE 521839 w1
02 7V 3, EF 2HEYTS, 2shro] 2:3Wylel ojnf, FFIL 19w
o2 7pg wsint

Table 41 F23A Azl 3s)u ¢
(Ehel - M8l
+ 8 | A2 . e EH sapul g | 17D
A5 | Auley | guad | EAS | gA87t | W0 | HAHE

229} 5o] 66 44,259 | 499,224 | 948,847 42,128 | 1,534,458 23,249

Cnt 59 120,499 10,906 | 762,855 | 109,107 | 1,003,367 17,006

LANBY 10 60,821 | 180,933 | 338,842 580,596 58,060

T 75 96,660 11,459 3,872 | 111,991 1,493

Flsd 3 53,546 53,546 17,849

kA 5 1 15,855 15,855 15,855
=5 3 78,036 78,036 26,012

g o] & 2 16,742 17,228 33,970 16,985

W EFEA| 1 10,339 10,339 10,339

el 1 16,204 16,204 16,204

A 221 416,301 | 804,951 | 2,062,003 | 155,107 | 3,438,362
H & 12.1% 23.4% 60.0% 4.5% 100%
~ g1 -
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5.2.1 171|
F2EA A BT A9 FREA ] JeETS AHKOZ AAEHE= A
Bolste] Ao FR2EA 9 )%

AR Qge FREAT A FTHEAS e B AUANLS FYSE 220
2 Wb SR BEARE PRI sxAe 2y FEEAML 34
BOR)eh WFHEGR 2RI W AUF 69 AT, B AR
wQWh B HACI05)RHE A g B £%, AFEA, FASUE K3
Et mge] MAHe] YEEAM 2ol BRARDE 29 AANE =G
A ke,

2RYRRIE FERA AL BYNARE A EETAA 285E A4S A
§3km, Izl HAHA e Aels YEEA FFE FF BTAFE 2§

Table 42 FEEA ALE UG Adulolth, R4y B 1083 F=
A AL 22179 J5RTO 288 AANE oHdci ol BopaE: %
Z=UAAR(P)7}E 33 el AR A AAN(P)7E 11 dolo] saHgth &=
F74 FRWIE 29507} UAAGAINORE M w33, SF7} oH1 Y

(26.3%), SHE7F 2F4(10.4%), #lolF °F1UdB.1%) Tl &5 U0

Frde AAuE vt Agsol YAHT Yok HAW FEEA AL
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WASE AANE FREA o GANA AAAA MuAE AT As B
Ao aTHE §Folt FEEA AL AW AWM LA ATIAE & 5
olso] Hd W opdolde] vl go] FREAE FEETEI] Y FHHom

WA 9ok

Table 42 F=¥A Afz9] <A
(£ - M)
23} R0] 66 613,703 1,802,736 2,416,439 | 54.0%
%J\jf— THEXE 59 118,681 348,624 467,305 10.4%
LANBY 10 66,620 195,696 262,316 5.9%
T 75 298,248 876,096 1,174,344 26.3%
=R Flsd 3 661 1,944 2,605 0.1%
o W3l A 5ol 1 1,323 3,888 5,211 0.1%
=5 3 1,764 0 1,764 0.0%
o] 2 34,854 102,384 137,238 3.1%
L FEA 1 5,735 0 5,735 0.1%
25 1 220 0 220 0.0%
Al 221 1,141,809 3,331,368 4,473,177 | 100.0%
as -
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XA Ab
174.48]H £,

52

kel
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o

I

Fn

ZxAA)ol

5}

(3

qur

286.28] E]o] 3L H]

&

[e)

.

PN

72

S

] Q]
=

Q
=

of 57H2008-2012) R4 H B
o A%

ATolM= Al

ke
FRE

A=

Ade F713Y SAAZ wEk wA 77 AR H

o
] )

=l

il

[e)

=

=] A

H
]

1,135
1,340
1,237

oA TvjEe AR 1,200

1997
20064

=
3

71E Al

UE].
286.22]
174.42] ¥
230.28] €

2015
Table 43

T

Fe7he
127.0¢
133.6¥
130.3¥

o
T

A
0 s

H]

5 gahdnh.

zZe #45(19973)

A

A

il

]

N
22

,340%

(2006%) 1

o

o]
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2
r
1ok
ol
12
—
o
L
o
ot
H

A AL 221749 Bell 48" A dn|&(VmoS 26942 fFRHIES
14997 At 7pdan g 129990 A8 5 AT Aur g $(Vmo)L AaLS
= Hlgo] w3h=H, 10

, 79 )ET 3] AuR-o](66

rL
[‘-}L
o
f
ke
A
p
=
k]
N
=
N
)
o
52
2
al)
ol
ol
3
(@3]
N

chel &2
= & Ax [ fgue | Adgsas | e kars&a(l% ] %)
¥ | (o ul §(Vd) (Vmo

_ 223} o] 66 768,499 667,999 1,436,498 | 54.1%
;i: S 59 148,617 129,181 277,798 | 10.5%
B LANBY 10 83,424 72,514 155,938 5.9%
T 75 373,476 324,635 698,111 | 26.3%

=Y} Felsd 3 328 720 1,548 0.1%
= Figu s Rogl 1 1,657 1,440 3,097 0.1%
=5 3 0 0 0 0.0%

g o] & 2 43,645 37,938 81,583 3.1%

L FEA 1 0 0 0 0.0%
s 1 0 0 0 0.0%

Al 222 1,420,146 1,234,427 2,654,573 100%

.

—
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5.2.3 PZu] &

Table 45= F=FA Atnz AT FAH|o|ty. FAA A& F=EA

AbaL 22179 AR (A0S AAHI(PO 4499, AurEH&(Vmo 26919 &

Z 71990 AQ8FHAY. FAFTFEHES 29Fo|7t 38YAGLINCE 7HE =
kL, TF 1899(26.3%), TFF 721-4(10.5%), LANBY 4%<4(5.9%) Foltt.

Table 45 #FZ3%A] AaLo] PAH]-&

(etel : #@2l)

= Az | Qe | ASegne | #ANE | uo
% o (Vmo (40

= 2= 3pH-o] 66 2,416,439 1,436,499 3,852,938 94.1%

l"?r TEE 59 467,305 277,798 745,103 10.5%

3 LANBY 10 262,316 155,939 418,255 5.9%

T 75 1,174,344 698,111 1,872,455 26.3%

mo) | Fled 3 2,605 1,549 4,154 0.1%

S | a4 S 1 9,211 3,098 8,309 0.1%

=5 1 1,764 0 1,764 0.0%

g o] & 2 137,238 81,584 218,822 3.1%

W FRA] 1 5,735 0 5,735 0.1%

frelsd 1 220 0 220 0.0%

Al 221 4,473,177 2,654,578 7,127,755 100%

o

YU §A0Y AAM B 5 QFe] FREA AL 21ACE s, FE3
A7F Aee WHSA Eotel fuEE ARSI 188340 D)9
oppuol sl@a ulgo] WASALL, AW oFrelUe] WA UIe] FAhH L
= s ARE BT

b
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53 ARl & FARd &
A E2(Ro2 F2xA 75AHA 71 ¢ FEEA AFY THAE HE
33k AR &S0 FFAHY FATE =le AFEL AL BRA S

(CAY2l Hoz &3t

5.3.1 BAH &

AA (S0 FR2EAY WEAFE Lt AEAF7EA o] JETHAE 1L
Blste] At olml Bagh Aol Aa FRiEA 9 AAmlglooltt. FREA|
7t AAEHR FREA ALA A L") AAK R gejEy FREA N Bt
olge =AY, Atareld, AHlo mA, HANE T FREAHINE=N B
T 71Fska gl Faby dde el 1093 2R FEEA Aae FY @

W FEFEAE 1277]9]

o]
QB g2 F R o|H L= AxH]Lo] FeE

Table 462 FEEA ] FAu golth L BN A BT FEEA
3 22149 HA AR SO 297010l 171D BT
FEFA FHEEE LANBYZE 1819 4(61.0%, 107D = 7H %o, =5 42
A (14.2%, 37)), SEE 3799(12.7%, 597]), 23HHo] 252U(8.6%, 667]) SOl
o AAE G A9 AL A5 Be FEREARTE 7] AXuGo] 1
S o

FREA7} AR A ¥ go] ET).
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Table 46 3 ZFA| Alare] HXH] &

(el - Ha)

o B ;j—i _ A X180 7§?(<‘]§2)]%

=9 N | ghe

= st 66 2,560,904 8.6% 38,802 2,034,705
;%: TR 59 3,773,832 12.7% 63,963 2,690,704
= LANBY 10 18,164,660 61.0% 1,816,466 9,432,038
T 75 177,900 0.6% 2,372 143,550
ol 15T 3 550,840 1.8% 183,613 497,133
il sk A| 5o 1 25,620 0.1% 25,620 10,055
=5 3 4,215,324 14.2% 1,405,108 2,927,262
gl o] & 2 121,395 0.4% 60,698 110,469
ETA R 1 8,020 0.0% 8,020 3,208
el 1 181,065 0.6% 181,065 148,473
Al 221 29,779,560 100% | 134,749(33 +) 17,997,597

%‘if{?‘]ﬂ 715 AA 71t T AR FEEA AR 22139 AAM (S0
F 1799 9o 2 LANBYZ} 949 €do = 71 =3k, &5 2999%, 53 26994,
ij}l‘?—‘”l 209 Tolm, Ata3l7E 7532 P BdE S e 19437
Aot E=F ZAREA979 ) AR R L2974 ) tiH] 60.44%° &l
o=, g FEIA= AAE olF AZbo] B = o] FA A HHEH
|50, 20159 71& FHx AARIEU0 Rl 7ER7E oF 40% sHEE A

532 v &

Table 472 32 %A AlnZ QA3 93 u|Lo|th Ay Hasy 10W7F gt
A 22149 F2FEA Aol FABE(S) EUER I8 H(ROS A=A
ol {3l YAt WA G FupEA] 1.27, FREEA] 1.3925, A IEA] 1.4824F5

FRY gAY Hgsla APuES 4EF A7 F 232990t FEEA
FTHEEE LANBYZE 11999G15% o2 71 Ekom, ©F 40990175%), &
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2E 1349

A14.7%),

23 5o] 250]

411.1% =

ol

Table 47 =% A Atao Y0 &

(k9] : Hel)

re [ HJlae] W ] TWE [

= Eator ) 66 1.2700 2,034,705 2,584,075 | 11.1%

g SER 59 1.2700 2,690,704 3,417,194 | 14.7%

* LANBY 10 1.2700 9,432,038 11,978,688 | 51.5%

5F 75 1.2700 143,550 182,309 |  0.8%

Bl o5 3 1.2700 497,133 631,359 |  2.7%

CRR R 1 1.2700 10,055 12,770 | 0.1%

=5 3 1.3925 2,927,262 4,076,212 | 17.5%

o] 2 1.4824 110,469 163,759 0.7%

WHFEA 1 1.2700 3,208 4,074 0.0%

frels 1 1.2700 148,473 188,561 0.8%

Al 221 - 17,997,597 23,239,001 | 100%
AP E(Roe] AFA & 5 d%o] 1043 FEEA AALE A3 FEEX

7t 71%sE B3 EkA et FdejATE wrle A Hu 8l @ 8RO 232
dolz AXu &0 297 dolth. FEFA AtnE Qs FExA #AEA7L 3

EHEAZ A 7 7)1 7FR](2979 ) thEl = EA] o] &A1Ql B3 ut

AT s Bkl HEv 82329 )2 78% 2 ST FEEA A
7 AT A9 FEREA o] EAE V|E FAEA T ot S o] HAYH O FA
e gk FEe o EAste] Aol g Aed AP Eobd AL

2 AdHEo
_ g9 —
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54 F2HA Aol ALS|HH|§ F3 A3

541 F2FA A1l A3 Hu) &

By B de] d2EA Al 22179 ik ALE AH]8(AN SOL 3=H
ALB A N8 FA Aoty AR 109

A AkE

AT} Table 48 FEEA AT
2179 FEEA ADE AT AU G 338l el FRPRE
1-8(40 719421.1%), A@H-&(Ro 232 A(68.7%)
7] 351 k.

H-8-(£0) 3491-4(10.2%), 37gn

o2 APugol Hg we MFS

Table 48 32 XA ALl ALS] A H] &

oo

>

Collection @ kmot

J

(Ehel « M)
A Ak 33 H (40 ] ]

223 Fo] 1,534,458 2,416,439 1,436,499| 3,852,938| 2,584,075 7,971,471 23.6%
SH3E 1,003,367 467,305 277,798 745,103| 3,417,194 5,165,664| 15.3%
LANBY 580,596| 262,316 155,939 418,255| 11,978,688 12,977,539| 38.4%
=T 111,991| 1,174,344 698,111 1,872,455 182,309 2,166,755 6.4%
A5 53,546 2,605 1,549 4,154] 631,359 689,059 2.0%
W9k A) 5 o 15,855 5,211 3,098 8,309 12,770 36,934 0.1%
=5 78,036 1,764 1,764 4,076,212 4,156,012| 12.3%
go] & 33,970 137,238 81,584| 218,822| 163,759 416,551 1.2%
L EA| 10,339 5,735 5,735 4,074 20,148| 0.1%
st 16,204 220 220, 188,561 204,985| 0.6%
Al 3,438,362|4,473,177 2,654,578 7,127,755| 23,239,001| 33,805,118| 100%

H| & 10.2% 21.1% 68.7% 100%
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T 4199(2.3%), 5 219U(6.4%) colAth. FEREA FFE ALFHH] G
Z|EA | go] =AY 10383 Alaggo] @S F2 8 = ALE] A H] g0
2 AoF BAHIU. AT o) FAbA A 10\93F BT FEREA] ALY
ARZ F2RA MEH FAHES A= FEoh

HE BN
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Sk 5149 10d7H2006~20153) & ZEA| Ala(I vl )} FZEA| Abare]

AL3] A B 8(AfoN S0-& ¥l

A5t Table 499 2}

Table 49 F=EA Az} g2 mA Abae] A3 2n &
(Ehel : H8)
T ks rq?}];g% }Etlﬂto;](j\lfugg (Ato]]i} Sc/Do)
_ Eapoi 66 1,534,458 7,971,471 519%
:\,E— SHEx 59 1,003,367 5,165,664 515%
- LANBY 10 580,596 12,977,539 2,235%
T 75 111,991 2,166,755 1,935%
o) 25 3 53,546 689,059 1,287%
el W3l A| 5l 1 15,855 36,934 233%
=5 3 78,036 4,156,012 5,326%
g ol 2 33,970 416,551 1,226%
I EFEA| 1 10,339 20,148 195%
A5 1 16,204 204,985 1,265%
Al 221 3,438,362 33,805,118 983%
Bagel /1%L BEUE 249 FEEA AR waHLe 34oldo| g F
Arde o & FuuA Ao AFANLL 338U ow o 1099 3}
ol HAY. FEXEA FFEZE E=5°] 531M(5,326%), LANBYZ| 2241(2,235%),
ST 1990(1,935%) & 1.9~53ufe] =}o]E Hola Yt} o= FZHA| Atz @
AH the Fefu e e HEF A% FRuA] FaAL AASA HaAT,
A A gor AAT A FREA AALD AT F - EHA AAH &2
FruA ] 75HA, BYA] FSET, o]&Ae] AH Bekgho] st
FmAo A4S A A2eA Bt
FEuAE AdaE B0 W met A4, Hx == Au s o A9
g
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54.2 FREA | 71X H7}
wFeF o] s,
AL, A" FEEAVF

w2 g,

58 AFAT Y 5L
2% 5
2 Aol FAbohu) 9%
(AtoN SO H71&

g2 F A7 (AtoN Value) H7He F2ZEXA 7H%7}7<1E Hrtele AR

3 27 EXAE E3) FZEA 7} E3HAulo)
ZlthskA "ok sk
o= FEe FFo=E U
A ApaLe]

REdoz Brlstua

1N &7t AAEA Aok g =R
B3 gEuA 7 7R T E

M9 S ofstel Ba A @
ol gAtoll ] A% o]

ojuf TAYst= o] 27| A

AEE 4+ 3l

>
D

RN

.
A7)

= e
Perlc
AtoNValue - m (7)
Table 50 3= F A AxH]-& thH] A3 2 6L
(chel : H2)
o oz Atal | 1713 AXH] & 1719 A8 & H] & = XA 9
= 34 (3 ) (E ) 7}A]
L | 2ol 66 38,802 120,780 0.321
= =By 59 63,963 87.554 0.731
—;:_‘E-
LANBY 10 1.816.466 1,297.754 1.400
=z 75 2,372 28.890 0.082
o | FAS 3 183,613 229,686 0.799
W | asgsy |1 25,620 36.934 0.694
Tz 3 1,405,108 1,385,337 1.014
# o] 2 9 60,698 208,276 0.291
WEFHEA 1 8,020 20,148 0.398
gos0 1 181,065 204,985 0.883
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Table 50& F=FEA AAu& thul A3\ Hugolch Ak 1093 49 ¥
o FEEA Axel 17D FFE APHNELS =5 - LANBY - FE
— Ho|Z — HUASU — A¥Ro] £AoT FREA Ay} Wo] TAF AL
FEREA AAH GO GUt =& A A AMEo] A YERdTL

A FrREA ) 7HAE Hrlskr] S AAnE(per [0 Hi¥] AH3] A H]%(per
ANsoo = 7std Fig. 213 %ol LANBYZ} 14002 7Hd =3kom, =% 1.014,
o 0.799, &3 0.731, 2=9Fo] 0.321, 5 0.082¢|cHdt, WA 5o, H
o, nFEA, Flss 1043 Al FEEATE 27] otz /g o] EofA

AN A2} skAT.

—d
¢
ojf

1.400
L
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. 1012
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Sol AAHAL A% AR D o] &R olA MAE AAH LA Hlgo 4
Z2317] 9% maS s,
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