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Abstract

The transport of cargoes carried by coastal and ocean-going vessels has increased with the
rapid growth of the Korean economy these days. This increase of the sea-borne cargoes has
made the Korean coastal traffic so congested that this can be a cause of large pollution as well
as great marine casualties such as loss of human lives and properties.

Marine casualties generally result from the complicated interaction of natural and human
factors; the former being the topographic, marine traffic volume and meteorological conditions,
and the latter being the quality of seafares.

In this paper, the authors analyse the trend of marine casualties in the Korean coastal and
clear up the cause of accidents and examine closely the mutual relations among sea accidents,
weather conditions, and marine traffic volume. These accidents are classified into several pat-
terns on the point of view of ship’s size, ship’s type and ship’s age and its characteristics of
each pattern are described in detail.

Also, the authors estimate the amount of economical losses resulting from marine casualties
which are classified into the accident patterns, and clarify the effects of those losses on B/B
(Balance Sheet) and P L (Profit & Loss) of Korean shipping companies and Korean national
economy.

The analyzed results of marine casualties are summarized as follows:

1) The average number of sea accidents is 248 cases per year with the loss of 107 persons

during last 13 years.

9) Collision is the top of causes of sea accidents (approx. 36.4%), shipwreck the second

(approx. 20.3%), aground the third rank (approx. 18.2%).
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3) The ship’s number under 1,000 G/ T is approx. 74% of total ship’s number of accidents.
4) 80% of total number of marine accidents is taken place at the coastal waters. (involved
ports & narrow channels)

5) Marine casualties are occur likely to in the night, the winter and the summer.

6) The average amount of economical losses is approx. 18.5 billion won. (approx. 0.14% of
GNP)

7) Shipwreck is the top of the amount of economical losses (approx. 60.4%), collision the
second (aprox. 24.5%), aground the third (approx. 9.9%).

8) The amount of economical losses is approx. 5. 24% of gross capital of shipping co., 1.24%
of shipping revenue, 1.38% of shipping total income in 1983.
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Fig. 2—1 Occurrence structure of marine casualty
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Table 2—1 Statistics of marine casualties
(1971 to 1983)

Year @Ships No. I}i;;gg%z%i ! Nos. accident ®§2§?§e$°' ‘?é ?
71 71,189 977 154 198 0.28
7 2 70, 625 1,109 158 194 0.27
7 3 71, 588 1,077 151 188 0.26
7 4 71,119 1,897 183 225 0.32
75 70, 802 2, 419 181 227 0.32
7 6 68, 984 3,127 205 265 0.38
77 69, 645 3,629 269 347 0.50
7 8 73,772 4, 363 242 302 0.41
709 78, 363 4,949 305 '350 0.45
8 0 81, 563 5,332 255 298 0.37
8 1 84, 415 6,417 336 421 0.50
8 2 90, 520 6, 829 301 373 0. 41
8 3 96, 685 7,165 300 362 0.37

¥Ships No. includes fishing vessels
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Table 2—6 Number of marine casualties per month
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Month l 1 l 2 3 ] 4 1 5 6 7 ’ 8 |
Nos. accident | 303 221 257 252 206 241 258 267 205 225 284 321
Average 23 17 20 19 16 18 20 21 16 17 22 25
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doue) KEsrel B, RS W B woliie Hske] e AS BESA 8
£t
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Bas A G KE, HEimEAs fAERTS WTHARD T Kol PR L
g o, B AL EE HAdA s o glont mEsk LRFRL gt ook
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Table 2—8 Number of marine casualties according to wind direction in coastal waters
(off-shore waters)

(1975 to 1979)

—

— Wind direction! )
p— NE-ly SE-ly SW-ly NW-ly
Sea \
The middle part of the East 34 6
sea (5) 2) 2 (6)
The Sotthern part of the Fast 13 3 8 1
sea 1
The Eastern part of the South 5 10 19 1
sea ) (@
The Western part of the South 1 1 6 4
sea (2) (€9) 9
The Southern part of the 2 3 11 44
Yellow sea (4) (5) (2 )]
The middle part of the Yellow 6 16
sea 6)) (3
Jejudo 3 10 3 7

(2) GRERD IHER A

Tho 2 PIsh TAT WHEEBGLAN STAEHel A gt AR KT WHEGAti] 187
o w ) 50%, HETEKS RERAED Badt B LR (KT Ao] 79k = i 21%,
B RERCE kT RS BT kHEeD [RE Ao 5oz Y 14%, MEALES K
BRI (k3 BE BTERCE QT Ao 26HOT 7%, KR MM SFAEeR R 3
o ¥ 4% 2T T FEB {katel BaH = REoD WY WHFLIT 9 4%9 e deht
7 gk o] el A FET ERE KT EHFELCL gl Bastm ot Mie e - E
# kol A= Fgio] TFRe] KR A% BB HFolr, T (KFIEEAG A Bas = =
fat Bl BEe MEASE AoE HEde

(3) ZER FeHEH

A% s FEMES 1, Table 2—9] 4 9 o] MG 107588 2 A Ateldl
AEL 50pEeR S & MES Jebd L, BEW 7HYE 97 Aoldl SIS 106k EAM
o2 M % JEE Rolx glvh

Table 2—9 Number of monthly marine casualties
(1975 to 1979)

Month I 1 I 2 10 l 11 12

Nos. accident 31 } 52 6 7 11

19] 35

44 ‘ 37 45

el FHHECT FRSE SE AL Fad AdEoh wAelA T KPHERR] AT
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TEiksl o] kT WHEC B HHIKD o) uek 0w vhebe] iy - dENE bel I #EE = g LRk 71
WORIRBER  INatel MMt AF A7) W ol e, mpie] = BJjel Egt Bl HiEsh= B el
ol & BTShaL M) HARIE L we AL BRCl S-e el g e MRS B A
oL Mo —ERY IR BESh] W Bl Aol MY 4 9= BB FRiE7E QL7 Wl ol o,
Bl B2 HE BUBHOT Bk Wit RS WET ERE] AF U g KHENES
WA =2 REB R AF Bash] o Felebn e,

(4) M T & WeE 2 R

et el A RS JNC R (M3 AL YaliEgk W U DA BE AFEle Awn
W, kel IR Mol MY FEe) Hx= ahEhE WS EHIge] ShA iRE Aol JEPEFE A,
olm 2 vhgol [EFIES EllebE AL ¢ 4 Qom, RES —iez ARERT R H = st
FoWikTel Webe —i e mabstne dA 2 11AGA thedl 4 7R R5#o] v,

BRigem Wkl JRMIES] A0Sl digs Mokl MRS A3 und, Table 2—10 ol A} o} o]
SHL BUT AR M 1 79.6%01 W 3m WTFAA Wasn gled, 50~5000 Abole] i
A& REBA Wik 3~6mell 4 A 1w 98-8 & & gr)

Table 2--10 Tonnage of shipwreck against significant wave height in coastal waters

(off-shore waters)
(1975 to 1979)

T~ Tonnage ’ =
T ~5 ~10 ~20 ~50 ~100 ~200 -~-500
Wave height - I !
~2(m) 17 4
~3(m) 26 8 21 8
(5) (6) (3) 5
~4 (m) 9 4 16 13 8 1
(2) 8 7 3) (D
~5(m) 2 1 4 8 7 3 2
(8) (3) (2)
~6(m)
(1) (2)

(5) KRBt Wik
WM W] XIRIEE AFsd uw, Table 2—116) 4 Mo]i= wpa} zhol SV FERIBL &) Al

Table 2—-11 Weather conditions when shipwrecks occurred according to pressure patterns
(1975 to 1979)

: O’cast Partly rain Thunder- | Snow
l Rain , Snow ! cloudy cloudy Clear shower Fog stome shower
Numbers 139 46 48 101 6 22 6 3 3
% i 37.2 12.3 12.8 27.0 1.6 5.9 1.6 0.8 0.8
| |
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-+ e}

N REHEE HAZ 6~7 Mo 7 2w Skl WSl Wdsh 2 FRAHR A 11
s BREIE b 2, WEBES A S ARSI 10BN 1% A, 230t 2 K R
Kb vEbdeh BATHERE AWREER W, it Bt A5 SERS s i ok
BZHiRe] k.

firedrige] LiW, ol =
ke 5
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e

PLWES] FEM] £2 Mol o gl v},

4. BRFEHL FLTER

] A ol =

Mgl WAL (FAE Stz 9SS i
HO Wt 5
KEBOL gngel wel HARE 24 Histn de Wl B LLERAY GS Ao

rifrekaat ghet.

B EHE-E BREHs

R EHEe

e viebel A fin—fel Q& BLBERS K2

EE 4 e 4 HEY A - HEEHE Table 2—126] 2t}
Table 2—12 Vessel’'s movement by ports (1982)

EERBRo 2 INste] MRS HIRE RiE) A 2889 37%7 Fat
34%7F Bt ek, 43 RIBHME 49 60% 7 BRRAL TN A i

WA BRI R HRUES HE, ML I R AT %

ek ARAnS FEATHE

Aaael A del= i mAA L ERS R

T~ Classiftiation | Ocean-going vessel ’ Coastal vessel
Port \ Arrival ’ Departure J Arrival Departure

Incheon 2,127 2,151 16, 393 16, 429
(18,935) (18, 839) (5, 623) (5,498)

Gunsan 299 298 4, 656 4, 658
(1, 940) (1,939) (769) (769)

Janghang 65 65 966 966
(263) (263) (65) (65)

Mo gpo 141 153 8,125 7. 920
(365) (334) (916) (889)

Wando 11 13 354 357
(3) (3) (62) (62)

Yeosu 374 379 1, 935 1,873
(175) (172) (797) (800)

Samil 727 728 ! 3,786 3,784
(9, 635) (9,511) | (4, 841) (4, 840)

|

Masan 619 627 i 5, 583 5, 589
(2,415) (2,129) (1, 483) (1, 388)

Jinhae 113 120 441 442
(698) (657) (167) (168)




20 WEGNBEI B9 H1¥, 1085

Chungmu 670 640 4, 006 3,893
(34) 37) (237) (227)

Samcheonpo 175 171 2,782 2,786
(221) (221) (307) (315)

Jangseungpo 861 861 77 7
(59) (59) (8 8

Okpo 96 97 218 218
(160) (188) (169) (168)

Pusan 8, 505 8,583 4, 684 4,629
(58, 859) (58, 758) (3,515) (3,379

Ulsan 2,197 2,262 7,379 6, 302
(22,768) (22,431) (5,053) (5, 022)

Pohang 1,784 1,776 4,320 4,291
(16, 981) (17, 156) (2,115) (2,104)

Bukpyeong 343 344 417 409
(4, 375) (4, 393) (998) (993)

Mugho 109 106 2,512 2, 457
(339) (337) (2, 022) (2, 006)

Sogcho 627 620
(264) (262)

Samcheog 25 25 495 496
(84) (84) (583) (588)

Jeju 440 434 9, 287 9,274
(46) (46) (3,694) (83, 687)

Seoguipo 79 79 1,833 1,818
(5) (5) (373) (372)

Others 406 996
(284) (733)

% Figures represent the number of ships (tonnage : 1, 000%¢)

Table 2—12% Sl vheh £ 14 @l A Y st AR M- ABE8RE Yebit

MRETARS) #fe®h (Origination & Destination) & F2 A « B - BH 2ol x BRELE £ K
o I M- AR BRIE Aol 2889 U 16.0%, HMmsL 19 33.9%, Mol 17.5%, BGEL
7t ¥ 29.6%0| ™, RieBho]l B - HEH Q) Spmel SEHE = AvAgel el Ml e WHRACE
ol [ - HiENHes BES v|A L gl

@, #F Lol Yol A o] AR s WEe WS- =9, 28 WHFEEER A A Hfte]

4%%F AA sk vt

ol & WAES AL WS HiEsle HAME BRI A6t R AKEAA =
Ho| I gl WATES B Aol 3 YRSt A hE WAl Al fFel glvl H el EIGER
ol ISl B v A X gAul, YHER 9 OENfcEd AEsts itEL B e RHEY
o2 #basEie B uAx oA $evel e AShR Ml & &HE sz gk

g, Seluel A WLishae 2 BES A& fe Fig 2—73k 2ol Ellmex 11#
Yok o 2 Esrstn, ARMfuERS Table 2—13¢] 2Qlv},

— 90 —
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1. Coast of kangwon
2. Hopo ~-Kampo coast
3. Namhae ,Geo je,Bangeo jin
4, Tsusima
5, Je judo
6, Adjacent of Scotra
D 7 . Ilhyangcho
8 Middle of Western area
9 ,Eastern China sea
10, Ulnong isl,
11, Daewha

Fig.2—7 Patterns of macroscopic fishing grounds

198248 ¥l el AR A EHE 86,515% (807 TH) o2 Fifi v A= MR = #upal =
o 2 Agle] W chEe feMeiel P wiRe AREAR ¥ fepshe wmET WERE 7+
AT glvh, faine Al Vel WA ERe BEE vIAE BB e, L
%, ER~ R 2w B, SRk, R El~Hlksst ik B, R
el e BEE u A JolA o] WEAA s AT gl

ER), PRAES EoAE BB ulAE RERRENY BBt BURERS Gastd 1982451
4 135% (27, 436.3064) 0.2 IREMS HME 2w, KA 498 412%), LR/ 21411135
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%), 1Z)II% 20%(2,672%), BEAKF7F 1341, 449 ), BT 18%(1,200%), WHS 3%, I
K 8%, FINR 3o upt SIGHEY] FEF 2 o) srfiEle] Qo] VMgl FEA:mipo
2 RS glond e B 9 AMlra) wa KA HEGS] fElro] =423 9o

Table 2—13 Number of fishing vessels per fishing grounds

T Month i !
el 1 2 | 3 4 5 6 I 7 8 10 | 11 l
Fishing grounds T J ! |
i |
1. Coast of Kangwon 3,916/ 2,350 688 525 726/ 3,933 3,735  2i7 339 2, 864‘ 6, 396/ 4, 471
2. Hupo-Kampo coast 523 | 62 649 1,961 4220 21 — 104‘ 382J 1,134 390
3. Namhae, Geoje, 3,075 605 2,600 682 3,175 1,665 6,972| 2, 11213, 50511 925 7, 020( 6, 345
Bangeojin | |
4. Tsusima 66 335’ 1,050 1,445 253 4,045 2,795 —| —| ‘ -1 1,025
5. Jejudo 1,125 289" 1,405] 83 4,025 o256/ 1,465 —I 3, 245, 5,430 63 1,610
6. Adjacent Scotra 1,331) 1,284 215 96l 947 883l 1,208 500 4812 69I 925 595
7. Ilhyangcho LIl 86 799 294  ~| 22 192/ 1,123 ! 977, 3,602/ 939
] |
8. Middle of Western area — 26 - —|  330; 216 62 498} 1,277 288! 39 59
9. Eastern China sea — ~' —! 565 = - — — - — — —
10. Ulnung isl, 56— —| 1827 5521 383 259 — 1,201| 1,005' —| 466
11. Daewha - N ERR = 445{ 192 920 733

S el Bl A Y i TEL S F WREle £ A Al $x9S Hum sk
71 $13te] 1982 ol STl ubel 4 HENES] A - Hidka) el ¥sted #25(0/D) M1 S 135k #
R A CBTE mE Y o)

O/D grfiiel (K3 WEMRI4E RS Table 2—14o] vhe}w) 7, Fig.o— =8N A = del Ame A,
®, 0= st ZHiY 3%¢ A5 o] A (Simulation)e] {7 K3kl orHishgd o,

Felvbel LEHE MEEHs Hlo] H = e LOIL 28, BRU, ZH, WEs 2 ke g
R A CHGEBOA B HAe (-] 17.1% (5. 32), ZEIlHEe] 6.1%(9.81), FMiko] 11.8
%(11.8%), Lfilidko] 8.4%(15.5%), ZMio] 4.3%(13.57%) 3 iRk e) 5.9% (6.43%) B
A T A = o] & o] Y ) 72.4% % A sha oo}

ULl #tdishE frastd, Selvel mro A et AT T gl& WS Fig. 2—3d] 4
2} o

L AN BERERR, 2) AM—@NE HERR, 3) INEEAGE—RR M MEERE, 4) 208 HhE
W 5) BEILI—IBHAGE I o 2 o] S st 4Ry I L4250 & Table 2—159F z+on,
of Sl sl A iy LASRE} BEY BAFMTEHR FES 4 me el A
T} iAol A wor, RHEE D MUFEHCL 2 9e 2 Aoe Urlum et

WOl A EAGE Rl B IS B fERAe Table 2—163F 7o},



Jang ~ Buk - Seo-
Okpo Pusan Ulsan Pohang | Mugho Sogcho | Samcheo Jeju others
Seungpo Pyeong guipo
6 16 42 987 1,377 919 82 £25 125 94. 2,105 432 4]
7) (1,479) | (25,407) | (627,057) (995,166) | (346,249) | (143,304) (396,115)| (39,960) [(84,491) (782,016) | (70,631) | (21,858)
6 5 12 291 412 290 21 162 38 26 597 145 10
3) (170) [ (2,94) | (72,084) ]| (113, 87) (40,088) | (16,5(8) (45,047) | (4,646) | (9,697) | (81,278) (7,897) | (2,309)
] 1 2 45 63 4] 4 23 6 4 9 20 1
) (11) (212)] (4,98)]| (7,760)| (2,803) | (1,264) (2,899) (327) (721) (7,153) (513) (257)
¢ 11 23 584 827 529 40 332 76 50 1,155 305 24
) (221) | (3,550) | (89,062) | (142,140)] (49,333) (17,872) | (58,185) | (5,59%) [(11,562) (112,120) (10,289) | (2,954)
4 1 16 23 13 1 8 2 2 47 8
) (151) | (3,572) (5,673) (2,000) | (1,322) (1,800) (236) (616) (15,040 ) (444)
3 2 5 126 179 1z 9 72 16 11 253 66 5
2) (211) | (3,403) | (84,686) | (135,303) | (46,722) (17,913) | (55,264) | (5,309) (10,972) (84,895) (9,650) | (2,041)
| 4 9 219 309 214 16 121 28 20 459 108 8
) (1,269) | (21,380) | (527,591) | (839,314) (293,707) |(114,573) | (336,100) | (33,603) (69,951) | (691,683) | (59,792) | (20,391)
6 14 334 470 325 25 184 43 30 697 164 13
) (338) | (5,757) | (143,699) | (229,391)| (79,091) (32,084) (%,490) |  (9,148) |(18,676) | (168,044) (16,453) | (4,314)
1 1 28 39 28 2 16 4 2 56 14 1
)__ (45) (692) | (17,692) | (28,454) | (9,677) | (3,584) (11,801)| (1,103) | (2,260) | (20,966) (2,062) (525)
3 9 209 292 201 16 114 27 19 421 99 8
) 47) (860) | (20,814) [ (32;791)| (11,480) | (4,860) (12,954) | (1,333) | (2,849) | (2,265) (2,306) (608)
4 8 192 272 194 13 109 25 16 389 101 7
(92) | (1,396) | (3%,88) | (57,845) (19,667) | (6,776) | (24,262) | (2,214) (4,460) (41, 333) (4,21) (975)
6 8 6 3 1 11 3
. (939) | (1,519) (516) (648) (57) (840) (110)
13 18 12 1 7 2 1 28 6
(15,37) | (24,249) | (8,679) | (3,551) (9,538) (994) | (2,087)| (15,885) (1,660)
6 13 435 305 22 172 40 27 637 157 10
(920) | (15,011) (599,532) | (207,414) | (79,052) | (244,125) (23,728) |(48,842) | (437,586) | (43,029) (11, 36)
8 18 432 4% 31 240 55 37 898 220 14
(1,510) | (24,150) | (608, 534) (335,013) [(126,180) | (398,973) | (3B,116) (78,296) | (754,183) | (70,646) (19,993)
6 12 296 418 20 167 38 25 596 153 H
(503) | (8,43) | (208,353) | (830,544) (45,190) | (132,734) | (13,335) |(27,569) (252,0%) | (23,312) | (7,1:)
1 22 30 21 12 3 2 46 10 1
) (3,558) | (81,273) | (126,849) | (45,536) (46,089) | (5,491) [(12,017) (90,065) (8,207) | (2,936)
3 7 167 236 167 12 22 14 338 87 7
(610) | (9,421) | (245,684) | (396,320) (133,972) | (45,438) (15,089) ((30,161) | (275,152) | (29,482) (5,966)
1 2 38 54 38 3 21 3 78 19 2
. (56) (977) | (23,727) | (37,444)| (13,225) (5,445) | (14,821) (3,201) (27,064) (2,585) (765)
1 b4 38 26 2 15 3 57 13 1
] (2,113) [ (50,491) [ (79,440) | (28,220) (12,254) (30,732) | (3,281) (64,048) (5,460) | (1,975)
11 28 643 907 613 47 348 80 57 321 14
| (848) | (15,953) | (456,2%) | (754,781) (267,764) | (90,259) | (281,769) (27,621) |(64,017) (67,923) | (120,432)
3 6 153 217 154 10 87 20 13 314 4
| (108) | (1,661)] (43,477) | (70,502) (23,692) | (8,176) | (29,674) | (2,646) (5,384) | (67,260) (1,727)
2 3 84 119 88 5 49 11 7 164 47
(2711) | (3,793) | (102,955) | (161,591) (54,985) | (16,299) | (71,08)( (6,226) (12,075) | (76,554) | (12,374)
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Table 2-14 An analysis Origination and Destination among ports

(1982)

D.es‘tlnutxonl Incheon |Gunsan Jang - Mogpo Wando Yeosu Samil Musan Jinhae |[Chungn
Origine hang
Incheon 955 181 1,799 69 47 762 1,154 87 79
(118,879) | (8,479) | (148,186) (7,194)| (129,629} | (935,051) | (246,470} (27,%6) | (36,84
Gunsan 968 43 574 14 130 20 321 26 21
(122,297) (984) | (16,976) (79)] (15,000){ (108,197) | (28,274)| (3,156) | (4,17
182 43 80 4 18 3 52 4 3
Janghang (8,67) [ (%48 (L68)[  (e8)| (m5)| (7,32 (,%6)| (as)| (2
Mogpo 1,797 562 79 23 267 435 626 52 41
(148,504) | (16,50) | (1,131) (784) | (18,199)( (134,112)] (34,672)| (3,971) | (5,09
Wando 70 14 4 23 5 12 19 1 1
(7,326) (737) (68) (821) (716)| (4,910) (1,500) (159) (25
Yeosu 393 121 17 253 5 94 136 1 9
(141,984) | (15,846) (1,079) | (20,018) (72) (127,94) | (33,057) (3,780) | (4,80
Samil 758 211 4 423 12 96 243 19 16
(889,086) | (99,669) | (7,036) | (125,855)| (5,496) | (108,780) (205,885 )| (23,250) | (30,24
Masan 1,170 32 52 642 19 146 253 | 29 25
(242,939) | (26,980) | (1,840) | (33,798)| (1,511)| (29,456) | (215,091) (6,411) | (8,31
Jinhae 90 26 4 55 1 12 21 30 2
(29,789) | (3,250) (220) | (4,209) (157) | (3,617)| (26,%05)| (6,863) (1,01
Chungmu 770 203 34 401 12 90 159 237 18
(36,032) (3,93) (286) (4,961) (24) (4,303) | (30,915) (8,233) (927)
) 594 183 2% 384 8 87 143 206 17 13!
Samcheonpo (59,066) | (6,543) (429) | (8,569) (268) | (7,323)| (54,448)| (13,861)| (1,614) | (1,98
16 5 1 12 3 4 6 1 .
Jangseungpo (1,524) (170) (11) (224) (194) | (1,437) (3%1) (43) (€]
Okpo 43 12 2 24 1 5 9 14 1 !
(26,027) | (2,950) (211) (3,631) (151) | (3,211) | (23,034) (6,033) (672) (89
Pusan 1,002 293 45 601 16 1% 230 3% 27 22
(630,947) | (70,274) | (4,840) | (89,340) | (3,470)) (77,369) | (566,703) | (146,65) | (16,719) | (21,44’
Ulsan 1,33 410 62 840 z 191 320 466 38 3a
(1,018,265) | (112,940) | (7,705) | (144,445) | (5,673) | (124,605) | (913,827) | (236,428)| (27,267) | (34,42
1 Pohan 927 283 41 590 12 134 220 318 26 | 210 21
g (350,417) | (39,37) | (2,767) | (49,64)| (2,006) | (43,095)](313,4®)| (81,462)| (9,204) | (11,94
Mugho 82 21 4 40 1 9 16 25 2 I
& (146,187) | (16,454) | (1,259) | (18,371)| (1,306)| (17,328) | 19,311)| (32,%0)| (3,521)| (5,0&
Sogcho 524 158 23 332 7 % 124 179 15 1
£ (404,35) | (44,425) | (2,865)| (58,731)| (1,761)| (49,952)|(372,005) | (94,899)| (11,186) | (13,57
14 36 5 75 2 17 28 41 3 2!
Samcheog (40,200) | (4,541) (323)| (5,&1) (240) | (4,937) | (35,531)| (9,343)| (1,046) | (1,38
95 26 4 51 2 12 20 3 2 21
Bukpyeong (87,694) | (9,774) (727) | (12,011) (629) | (10,550) | (74,90)| (19,994)| (2,23) [ (3,03
Jej 2,152 600 100 1,185 46 272 477 697 55 44(
ju (803,18) | (81,564) | (7,158) | (116,850) | (15,011)| (79,616)( (616,854)] (69,979)| (20,529) | (25,33t
Seoguipo 498 142 20 30 7 70 112 161 13 10¢
gulp! @2,521) | (7,%3) (510) | (10,491) (442) | (8,725)| (65,741)| (16,8%) (1,964) | (2,4:
Others 222 77 9 178 2 40 61 85 8 5t
(164,051) | (18,235) (L, 13) | (24,630) (317) | (20,908) | (161,294)| (39,956) | (4,387) | (5,53

* Figures represent the number of ships(tonnage)
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Fig. 2—8 Dynamical ships movement in Korean coast

% Figures represent the number of ship
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Table 2—15 Marine traffic volume(annual 1982)

N Oc‘elzzlslsgetiisng Coastal vessels [Passenger shipsI g‘g‘:s‘gi ! Total
In;l;zgn port and its adjacent 4278 59, 822 6,480 8576 1 056
Mokpo-Jeju area 1, 350 41, 991 21,732 24, 783 89, 856
Gaduck-Yeosu area 7,258 36, 910 10, 080 23,434 77, 682
Pu:;igaport and its adjacent 17, 088 9, 841 10, 800 50, 681 07,410
Pohang-UJ san area 8,019 22, 841 360 | 43, 282 74, 542

Table 2—16 Number of marine casualties and the rate of occurrence for marine casualy

B Pattern | I I T
! Collision l Aground shipwreck
Area | | -
Incheon port and its adjacent 6(1.15x10°) 3(5.77x10°%) 2(3.85x10°5)
Mokpo-Jeju area 11(1.12%x1074) 6(6.68x1075) 7(7.79%107%)
Gaduck-Yeosu area 13(1.67x10°%) 4(5.15x1075) 3(3.86x107%)
Pusan port and its adjacent 15(1. 54 x107%) 5(5.13x107%) 5(5.13x10°5)
Pohang-UI san area 8(1.07x107%) 4(5.37x10°%) 3(4.02%x10°%)

3% Blanks represent the rate of occurrence for marine casualty

T MR A CIBe mhes AMRY zZomite] e To|d BUL Y& s
IRERS ZERE B Folvh. W, FH MEEERA A S ERNA AR i Ee] wme X
2 E RS A el RH A Aol HEKY Bade) =4 & Aew vehw gtk
A~ HHERR-E Be Aol s dx Higmdd mHie] o 2 FEBiFEIH Ll
MRS thEo2 AipEe]l e Fom @esia oh sl EH o ALERS T so] L
Folvh, 2B 3 INFEKE—-BAR IS K%t 2 Hald REREMIT BT Rk
ol WL FEASH ZHel = KEVIMHEES) A - Hidbe] wowl, we mo) HAESEL glol A o $-
M ZDEWE W glo} WHHRY WA o, HE HEHKY FHELS 1.67x
107" 22 vl ¢ 27 Yepdz gl

0. wsixy REE #E

1. JREE HEol R
1971~19834FJ& Abolell P43t RE HMHFMAINS Lkoe ML 2Ed ek 248, &
#, Biflem 3@EAste] 2 Y BES e mustdord, B 2Ed %W GEs £
farste] o HiTEls] o el AL N, MEBERE %S —BTHE Y KA.k hm [ 433
o JHER BERS REEE o yskg o



BEEELS o7 2 1 BEEEES WY He 29

LE I, FEHA KR K% 2 AGKEA BT MEE S EAWEEEK Domestic Price
Index)®hFg ol {kiRstel MRS T, AREESE o] obd Bl = 7 ylEHEK G 1AE
Hol gaAged, AR Sl BRI HRY BEd = EER BERRE HEEH
.

HEgE W R B, S B 2 AdKEd U FWEE LUt mEERE Rl
EHUTIE B B A ok MERM, WHE HY AEE L9 MEEKd HAAE BREEL
4 oo ety

2. AEWC| HEFH%

Tl WY \EHES HEsls Hrozqs,

A, WEHFGAAAS AL 2T wlel BT SEBEO. —RHeER, o A REIA NS T2
W, 3. BBRRIEM, 4 EREBEGEMA)C KiBod #Estdoon guE, walE, il A b A
B, BREEE U J1B% %o HAAT wEER REAR HESS BERY @A

SERRFT BB HA

1. —ipi# % A (General & Auxiliary Service)

- Dockage Charge

- Wharfage

+ Mooring and Unmooring

+ Electric Shore Power

« Fresh Water

+ Cooling Water for Vessel’s Reefer System

- Ballast Water

- Garbage Removal and Disposal

- Fire Watchman Service

« Compressed Air

« Fire Extinguisher

» Tug Boat Service

- Telephone

« Cleaning Service after Repairing Works (excluding bilges)
2. A% A (Hull Department)

« Cleaning & Painting

« Anchor, Anchor Chain & Chain Locker

« Renewal of Zinc Anods

+ Rudder Works

» Tank Cleaning & Testing
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- Steel & Wooden Works

« Deck Covering

. Gargo Gear Blocks Overhaul

« Derrick Boom Goose-neck

. Derrick Boom Load Testing

« Life Boat

- Life Raft

3. BRI 2L A (Engine Deparment)

« Sea Chest

+ Sea Valves

- Propeller

- Tailshaft

» Main Engine

- Boiler

« Generator Engine

- Piping Works

4. TESESEIESE B (Electric Department)

- Generator

- Electric Motor

. Coil Rewinding of Electric Motor
Mo g KPR 4 clod, 4 MHSS M Aes B E £ o, 2 ARl W4 BHEsh
= bIOFAPE ARG SR e Ak, ARG (2, BEMIAY L1 el
who) A EHE AEsk ek

Ea, fRdne]l iZEF HiWel SlelA FUEEIS I AN LB, MM Bl e} Hesh gl A,

WS o 4 gl Aol BERA L 1983EIE ELAMN 84Ee] shiMiMmARS MEE Koz 1

k=4

da% 1,00094 A0nel A= 708540, 5,00067 fiviel A= 554, 15, 00097 fffifiell A = 30#41, 40, 000
4 Bl A = 158591, 80, 000084 el A& 8 # 5 T9lo 2 FHirstglon, ifhe] Kb ol = 1978
RO - RSEWIING HUEEUA 1ATHE Y 100E Y o' i ATsle] HUKHRE Hestsl v

A, TefEol B WA 2 SAEe e B Hbe AMae EEE Hde xR 3
o] 1,000 110 Hilel e ZET= 1AM 1,700#59, 100~1,000iTl HEME 1A% 1, 000854,
1004 BT Holell = 1 A%% 5008581 0= fpishgl o, A #Halde Al R =t
e B EaEle GEiem EEstglel. maE, A kel B MEES KTk
o] BAMEIGEEIN Bl (st ink (Hie Feked timishg a, WRel FUMEA o4& Hil
St BAavk Gk o gl-t» $Ee meh Mg Aol Hpistel Gfie® = KIS HE
oL P




WEEFEGE] ot 3 o REREHETEA M HE 8l
A7, SRS I AR 2o AN A4S BER, B, ERH0 D sl wE S 9
o thEa Figo 3—124¥ @igedigel] K8 TIOMEREE (= BEEEEE REER S @il
Bt y o BItREA ke,

F(x, »)
e

0.01

Cumulative relative frequency,
e
o
)
[wre

0,0001

0.0001 0,001 0.01 0.1 1
Damage rate
Fig. 3—1 Damage rate as a function of G/ T ratio

¥ HIE R F(x, y)=,

Fx, y=100 ) =0.056 %7051 teereutruiuiuiiiiiii it eiviie e e (341
F(x,y=10 )=0.083 7% teererirrieeeiieriinriee e, PR (3+2)
JACATES TR BT o 100 B L O S P (3+3)
Fy=0.1)=0.004 %705 ctorerrrttararmmrieimmenretie et ee e eeaaeas (3-4)
F(,y=0.01) =0.00001 2751 eereeeeereeiimmuieeeraeeeaeeiaiinieieeeeeeeeeenennnas (3-5)

ghe R 4 5 3lom, Fiuy) =ar B4 st Q. o714 a9 b= ye mgrold #idh
BEEEWEE ()t 34,

F(x,y) = ﬁf(x, VAL ZAETE crereerenrenereeie ettt (3-6)
2 EUAR S donz FHEER 2, =

"w=r XF(R)AR+A=a+AD(1— 2g1™8) /(1 =B) cvevereremrmrevrererinnerirnsrens (3+7)

g Y ®, 4714 s ddlel=ie] F=19 {§x 7%¥se 39 x9 zholt.

E8, Fig.3—1¢ R 6,0 9 x o) & Y- FHEIES g vl ol ekl 4 k3 A E Fig 3—2
of Fmetglos PHIER x = Wil y o BRBIMEKEZA y7F 1020 ¢ o x=0.015"¢
L2 R

:mu
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Fig. 3—2 Average damage and
0.0001 L 1 1 G/T ratio
0.01 0.1 1 10 100 [\ : observed value
Gross tonnage ratio X : caculated value
3. BHREY BEER

feMegiim e WNalel AT AMEES B, RIFAC M, WEEE 2 Bmd RR el KT
13RI (1971~1983) 2] #EIAESA-S 2, 405(F 640859 o2 7y 185 oleht AT MEHES ©

AAG oW ol HF BEEES T 1>i~i— 7»1/_% —"-%—'ﬁ ol = Lalvzl B
|
| i

AT (GLY O s He 0.
m [ i . l
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A, BPRHEES) il M) 2 M A4 HER, BN, Eam 9 s wmE g6 9
2t vh2u Fig. 3—1238 @R (k3 THmEEEs B x(=HilEEs . BEER S
But v o BRtREA Skshd,

(=]
L]
-

F(x, »)

0.01

0.001

Cumulative relative frequency,

0,0001

0.0001 0,001 0.01 0.1 1
Damage rate
Fig.3—1 Damage rate as a function of G /T ratio

HIE U RAERB F(x, 5)=,

F(x,y=100 ) =0.056 % %5 -teeteeimaiiaiiiiiiiiiiiiiein ecaanane e, (3-1)
F,7=10 ) =0.033 27050 tereeererimeiieiiiiie e e e (8-2)
F(t,y=1 ) =0.008 216 ceeeerrrnemeeirieriiiiiinreeeereeriietsee e e e e eensanneneeeaes (3+3)
Fr,y=0.1 ) =0.004 £ 0 «ereueremrrimeeietii et ea e (3-4)
F(x,3=0.01) =0.00001 2751 tereurtrerieiiiite it eeeeeeeee e eevnven o (3-5)

B BN A+ gon, Fry)=ax W skx deh. 3914 a9t b=y o] Mk
BEFERBE f(r,y)etx s,
F(x’y> :Lif(x)y)dx.—_ax"’ ............................................................... (3.6)‘1
R ELAD F geomm SEHRER Xy,
x(y)_—.r xf(x)dx+a=a+ab(1— %1 78) /(1 =DB) co-verernrerecmeriremreiriiieiraannnnn 37
2 AEE Ak’ 474w AWl =e] F=19 s w™shs 29 19 gholn).
=, Fig.3—19 kT 60 9 % & Y& A 19 ol el 4 K3 FWAMHE Fig. 3—2r
o] Fretgl e FIIER v & WMATBlL y o EREIRKZA y st 1000k S o x=0. 015" "
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Fig.3—2 Average damage and
0.0001 | ! i G /T ratio

A\ : observed value

0,01 0.1 1 10 100
X : caculated value

Gross tonnage ratio
3. BHEW EER

TR Walel e NS B, EBHRAS K, WIENY 9 B BR Fd KT
134E (1971 ~1983) &) #IBELE-S 2,405(% 64085 o2 HFEH 185 ol vhe TR MERES H
AEH (%)) Mn&S A god, ol e ¥ HEHS SMEE R itz d= vk
SEE R v Fo B ow) R mlAe BB FEARIHT T Aol

Table 3—1¢| A& Jftdig AEHES} BEEKE N HERAEERS Vebd o

YIRS TR 76 DEE 2A WmIdoy 814 LY L via BAstE HEl
o), RIE 4 ERI(1980~1983) {EMEHEK R N BHEE S L1148 R 28 REFY 1 6%
A g)pe ARG glo} FHEBor @ik AAEst T S el gl

283, 1976%F LIge) iR BERS WilFER BEfd Lolste Emdtz g3 45 %
om, 198351 B IBEES 1971FE et A 74571 Einskglel. o+ sl WM
B AR ohJeh e ABME - Bk EaE & BBl &S & 4 A

Yo WANE 1 AEES A5, Table 3—2014 8k o] @iz, Fif ¥ @HEHE AN
gt JHEEE] 2, 2788 3,870 U o5 288 WMSM HEHS U%E AAG A gon, K8 Ekm
e EHERS BAEFREN AL 20.3%40 AvA gov, 2 HEHL 1,451 7,983080 o2 &2
48 JErER BEEY 60.4%F At gLk

BRERE BREENALS 36.4%0 ol2x glovt, = A4S 589(F 2,560 N o2 28 A
EEAS 24%F AASEA glo] WHEMK = HEM mHE R FI Y

aRlx, ARER NG BERS 148 740080 AdmiEdinte] ohd iilid = 2 R
Hige) WA BE AR onR o B AGHiEd @eAZsd AGKE BEHES JdX
Wz Aol

R, e, W D FHERS BEEES A BE gmete e fiWe R o= #Hike %k
HEAY HHEA vt 27 wES 7 d= HEY Aolw
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Table 3—2 The amount of economical losses resulting from marine casualties per pattern

(millon won)

> Patt-

N Aground Collision Shipwreck Fire gﬁ?ge of Eﬁ?ﬁ; & Else
71 686. 9 f 1,289.7 2,467.7 286. 5 120.1 7
72 4,415.6 9,322. 4 6, 582. 5 102.9 47.8 74 10.3
73 858. 8 1,972.2 4,690.2 56.8 46.4 131 12.8
74 1,193 2,058.9 5,043.5 421 123.3 144 8
75 632 3,405, 6 4,443.5 512.2 297.5 63 1.1
76 492 4,090.2 8,675.3 850 51.5 231.5 9
77 1,091.5 3,448.9 16, 918. 3 453 145.5 127
78 2,004 | 3,317.6 6, 356 1,468 307.6 140 15
79 2,339 1 3. 967.8 | 20,113.4 703 160. 5 118
80 4,610 i 4,713.5 | 26, 389 2, 665 147 222 5.1
81 3,393.9 ! 7,637.2 21,227.1 1,248.4 78.2 90.5 3
82 615 i 4,075.5 8,949.8 347.2 271 54 2
83 r 1,402.1 E 9,626.1 13, 323 192 16 72

Table 3—3 The amount of economical losses resulting from marine casualties per tonnage

(millon won)

N J ~100 ~1,000 ~5000 | ~10,000 | ~30.000 | ™gre than
71 1,011.8 3,244.7 279.4 210 112
72 1,763.8 1,820.7 5, 355. 3 5,745.7 7,870
73 2,610.4 1,957. 3 2, 605. 6 325.7 119.2 150
74 1,361. 8 2,774.8 3,159, 6 255.5 1,325 115
75 954. 4 2,624.8 5,426.2 280 78.5
76 830. 5 4,479 8,939 21 130
77 821.7 43815 | 11,7255 5,043 182 30.5
78 538.9 4,666.3 7,924.5 410.5 68
79 506. 3 45745 | 13,1364 244.5 545 8,395
80 1,401.5 5,924 21,616 165. 1 1,110 8535
81 521.9 6,347.8 | 152043 216 10, 885.7 612.6
82 129.7 2,721.3 5,432.3 4,045.2 1, 644 42
83 243.6 3,431.6 6, 335 5 14,416 200

ghd, WM e e USR-S Table 3—34) A o} o] 10041 LI

34—

iiAnel 88 #
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B 35% 8 XA S 9ok 2 EETe 127(F 9,630 o= EE LY 5% A Al
sro=l 100~1,0000 Abo] ARl W= 39%2A I JRREES 489fF 4,830l o2 Aff R
i) 20%% apAska gleh, whebAl, 1,00040 LIRS HEe] AR bRl 74%F A st
o et o fIEEE 25% AvAl =

o el gHne SRS AR gls 1,000M DU Aol A fEE 10040 BUT Aies A
PR RERRS Sl B 9=l et 100~1,000d% Aol AR EieEEs gEEsA sk
glowd o FE NS BNG ML - KAE Fol MRS AR el vk

E3E, ol 2 IMehe] HMEEE KRS o] 2 dRERR FInskL e8¢ & 4 glvh 10,000 B
1o gninel glel A EHiERS WAENEE W 7%E AAGT o o fEEE 2 SR UE ¥/ 4
Hiaael 29%% AL Qo] KAEEHIEK HT PL¥He] WS Ei

a7 T MR REES ke HUUsE SEne] HEE Gastd 4 B4, 100~1,
000 Adfel Y 1EEe] Ll B HEE A, st g e gled A= 1, 000~5, 000
d el (e fiiggEe] Abd 2 g AR g glvh

Table 3—4% #gMFEMS) BN BRGNS o) =& AEES bl gleh

Table 3—4 The amount of economical losses resulting from marine casualties per pattern
per tonnage (million “on)

T;;;e\\ P\at\ter\n Aground Collisien | Shipwreck l) Fire | %T;ge of ﬁitr};, & Else
~ 100 1,132. 4 2,564.7 7,706. 4 951 187. 4 292 20
-~ 1,000 9,612. 6 10,518.6 23,903.1 3,724.7 776.1 407.5 26.1
-~ 5,000 8,291.9 22,217 71,633.3 3, 960 592. 4 458.5 3.1
-~10, 000 3,552 2,154.9 8, 806 29.7 203.5 201 15.1
~30, 000 795 13,277.9 16,145. 5 260 28 107. 8 2
more e 350 81925 | 16,985 |  389.6 25 8

288 IR PUEERS 46% 5 AR sha o= MM MR FelA 1,0000 LTS #Eel
pigt el 21.8%, 1,000~5,0004 iftel g MRSl 49.4%2 A ke AL
owl, = 10,000d0 LI ES KAl (& dAEwe] ¥A Jebda gvh =, RE#EKS Sle
1,000 BT divimel o) &y 0] 45.3%, 1,000~5, 000 Ainel 4kek #iEETC] 34.9
%2 50000 LUFY Anand] & PR KmAs ARt olen, 10,0000 BbLke] #iRdl (K

B AR HEMRS 4.8%e] FBsTh. 2Em s [RE HUEES 580MF 2, 560U .02
o] sl A 1,000 BUT SEAie) W 1A% 1] 22.7%, 1,000~5, 0004 fibifel (ke HEH
o] 37.7%c]™, 10,0004 L 1€ Aol {53 i EEde] 36.4%% (Srsha el KAMANRAS Wz
g [9Er HiEge) =A vebhda elrh '

S, kYol EINIAM U FEAEME IR SUEES VIEINE] (R ATl B hES b

35—
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A5h=t 10,0000 B LS el {8 fibaie o Yool HEM A vebdzm oo}
V. B8FEN BEH EEsRo & EE

L RERo| M W EEKkTo ox= L2

Yo A

WEERE N HERe 13[4 (1971~1983) 4321 & 185184 o2 WG P B gAY 5.04
%% ot glem, AEEAEste ¥ 15%% AAStT gleh. g, o] S AEGES A fER
B D BREEREN A ks o Arhs Mg FE#N A= okl Aol

REPIR) 1982908 MHMET Arel 2, REEA SUERE 2% 7,589, BIER
B 933 ko) g ox, EIEFES] £9 85.7%% Mol SHSL g Aom ekt
TP A BREAN AL A} 7, 2284, EEAMI 1% 3,228, HOBEAL 3,288
Blon HEEAze 13.8%¢ sk, HAREHE Kiko) M IIE el ol A 86.2%9 fi
ABFRA #a thefpme AR Aol e} Bl o

Table 4—16)] 4 1= Wl H s I ELE ) TIPS MsmEs Hiisy 23le}, Table 4—~14)
A IEEMI R qE ke 198145000l 17.6% 2 Bk %A1 vhehda gl oo} 107140
B 19824 7] ¢ FEWY HOEARKEL 14.8%°] Ti@st=, WikHEge Kt FXY HEBA
i1 4 15%d) e %) BE Badn oo,

Table 4—1 Comparision of B/S of Shipping Co. with the amount of economical losses
resulting from marine casualties (million won)

ication ;@E{gnzrmn?élar% 7 éivned ®/ O £ (EBEwed capifal OGross @&,/ O
Year e il | o) | [T | g | o)
71 4,857.9 7, 435! 10.7 9, 144 2, 975( 69, 854 6.95
72 20, 555.5 8, 846/ 12.1 12,799 51, 671 73,316/ 28.04
73 7,768.2 23, 345 15.9 21, 650, 102, 160 147, 155 5.28
74 8,991.7 53, 611 18.3 44, 266 195, 825 293,701 3. 06
75 9, 363. 9 60, 615" 18.1 54,594 220, 070 335, 278 2.79
76 14, 399. 5 78,749 16.6 76, 317 319, 098 474, 163, 3.04
77 22,184.2 85, 986! 14.8 111,717 384, 196 581, 899 3.81
78 13, 608. 2 88, 207 12.1 164, 126 478, 411 730, 743 1.86
79 27,401.7 127, 849 14.0 208, 834 578, 634 915, 317 2.99
80 38,751. 6 189, 237 13.7 340, 801 852,919] 1, 382, 957 2. 80
81 33, 678. 3 373,272 17.6 529,433 1,220,587 2,123,292 1.57
82 14, 314.5 328, 818J 13.8 747,243 1,322,016/ 2,378,077 0. 06

W, W B e] W S e b 2] BEE 49 nd, 1983%F HfE HARKE X
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iEiel &l o] A (Inflation) « EHIFR - KE&gelehe ZEH (Trilemma)d] A=elx = HE
H S ubel IESEERY RSN 19826 1,023080 9] Aol o] 1983 Ml £ 1,204EL S
Fors mstn geod, ok EHIER EAMIY 30.7%d #EHE &BMoEA ERRY Ez
peo A AEE Fxoglvh, 2Bl 3 1983EES] iEHUKE W HUNAL 24618 3, 1208 & 83FE
WA 19k 98241808 9 1.24%, FEASY 90% (1% 7,84010) & SAstL Sl W
B 1.38%, ¥ EMEFIES 12.42%q #FES L 3l

Table 4—2¢) YoiFEPIE £SkTs BHES REES HEEt 2t

Table 4—2 Comparision of P/L of Shipping Co. with the amount of economical losses

&t

1

resulting from marine casualties

Classifi-| A : The am- P T qri | o
\ catxon ount of eco- rBe’ Shipping | 4 | € .tShlpme, I A:C tD : lSh}ppmg A:D
ical losses| Toiiioe (%) | (il S| Cm) | o e (%)

Year \\ ?&ni‘lllti:gn won) (billion won) | (billion won) | (miltion won)
1980 38,751.6 1,075.7 ‘ 3.60 ‘ 905. 3 i 4.28 170, 406 22.74
1981 33,678.3 1,483. 4 2.27 ‘ 1,262.2 I 2. 67 221,197 15. 23
1982 14, 314.5 1,562.1 0.92 1,413.9 | 1.01 148, 272 9.67
1983 24,631. 2 1,982.4 1.24 l 17, 840 1.38 198, 325 12. 42

2. BREHEH oxls ¥E
PR EEE BRMEY AL BES Sxug, BHERE N ] BRAEER

Table 4—3 Comparision of Gross National Product with the amount of economical losses

resulting from marine casualties.

—7Y ‘7”7 ; A : The amount of || B: Gross National A /f; C : Transport and A Ci B
ear i eco'no_mxcalv losses prgd}xct (%) Storage ‘ o)
{ (million won) (billion won) (billion won)

7 1 E 4,857.9 3,294.83 0.15 197. 56 2.46
7 2 20, 555. 5 4,028. 88 0.51 238. 35 8.62
7 3 7,768.2 5,238.30 0.15 322.84 2.41
7 4 8,919.7 7,332.50 0.12 408. 04 2.20
7 5 9,363.9 9,792. 85 0.10 503. 19 1.86
7 6 14,399.5 13, 272.59 0.1l 642. 87 2.24
77 22,184.2 17, 021. 37 | 0.13 806. 19 2.75
7 8 13,608. 2 22, 917. 60 r 0.06 1,110, 00 1.23
7 9 27,4017 29, 072. 08 0.09 1, 361. 03 2.01
8 0 | 38,751.6 34, 321.55 0.11 1,631.10 2.38
8 1 : 33,678.3 42, 397. 12 0. 08 2,312. 21 ' 1.46
8 2 14,314.5 48. 088. 26 0.03 2,684.75 0.53
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(GNP)S i) 0.14%, il + £HRHPT SRS #) 2.51% 8 HEST o), MlbmM RERS
AR RIBE 9 BREUBR A MAS T dvhe Wioh i Ll KT ARIE %2

T & Aotk

Table 4—3¢ WH#HFH HIEHS BEMEFEH(GNP) 2 g - BHEMM £EEAE Hagsly
Bola 9lv},

T, WS RE] BRAH uAs BB oo Jehd ket #st il = SHBI=HS
ROARTANA o= FHEMY, ®He B ER0A P2l iR o 2= P8,
W NS EMIE = ka4 & Kk, WHEEK BEo R A BMEAY 3L &
7 7 Shadow effect & FRizbebd Jlidig HUHAES A o BT Aole, FRAE 2 kel
A e BRENoE oS & Aot

V. #& )

A el A = 1971 LB 19839 7] AR RE BN E @is] e, SR
Nekel TEAET TEAS] HAERE RS WHHPTEMS) M aEe Sk G v A= wem i - B
BT B 9 BRELESS s o

TORER, o JIRIE<E WA MRS Bl Hel LMo 2 ZA BnstA s Egto) M
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