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Analyzing the effects of fisheries management measures

for protecting immature fish

Seong Hoon, Cheon

Department of Marine & Fisheries Business and Economics,

The Graduate School, Pukyong National University

Abstract

Main purposes of fisheries management are to wuse fisheries
resources persistingly and to maximize economic benefits. Thus, it
would be biologically and economically more efficient to protect
immature fish than to catch. Because fish grows up in the course of
time so that it becomes reproductive and economically more valuable.

Unfortunately, two goals of fisheries management, sustainable use of
fisheries resources and maximizing economic benefits, are generally
conflicting in short-term. So, before an introduction of new fisheries
measure or modification of existing one, it is vital to estimate the
effect of the fisheries management measure.

A representative method for protecting immature fish is to set a
minimum size limit on target fish. However, it is unrealistic to
selectively catch fish above the minimum size limit in fisheries where
a lot of fish are caught at a single operation. Then other measures
limiting fishing efforts or catch amount can possibly be considered to

reduce the amount of immature fish.



Seasonal closures limit fishing efforts for specific periods, and
TACs(total allowable catch) limit vyearly catches. These fisheries
management measures could reduce expected catch and fishing revenue.
By such means, fishing efforts would be reduced and redistributed over
seasons. Of particular important in this regard is that fisheries productivity
by target species and by fishing revenue are varied in season.

This study aimed to evaluate the effect of fisheries management
measures for protecting immature fish, targeting Korean large purse
seine fishery using ILP(integer linear programming). Seasonal closures
and TACs are considered in 14 different scenarios. In order to evaluate
the effects of seasonal closures and TAC, each scenario was compared
to a baseline scenario that represents a status quo of Korean large
purse seine fishery.

Model results showed that yearly fishing profit and catch of
immature fish would fluctuate with change of the period of seasonal
closures, and that not only does TAC limits an absolute amount of
catch, but also affects the rate of immature fish among total catch.

Seasonal closures on March have positive effects on reducing
immature fish of Jack mackerel. Seasonal closures On May, there is
no significant difference with status quo. And TAC for Chub mackerel
should decrease to 96 thousand tons to reduce immature fish catch to

16 thousand tons(catch of immature Chub mackerel in 2013).
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NPF)e] Fol7]15 B7Fetivh. 7ol NPFE woi7]el gk 7Fd 3 A=74
A4 (bioeconomic per-recruit analysis)®] H0]E AlE#o]AdEHo] A}
252t} o]5L banana prawn, brown tiger prawn, grooved tiger prawn
s 7HA Ao A7IE AESHA AR(dRE A 2 A, T A
7], AVEE 5, e old g 1A v AR 5 o] &35

@FAle] NPFE tiger prawn =74 A (subadul) Y R3S 93] 1ol

T+ WH1295H 49 T, 69 TEHH 89)9 wolrledl o ol Al
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’

stE o, oo wEl AF F e o7& A A HAT AlEd el
A= 1993 9] NPFE HME o2 7|ERF S HdAsIgon, 50718 &

Z59(total income)e o] ]E 49 2 72 AFZPLS u HE HYa,
520]9(net income)e =o]71E 59 7A7x AAES w A )
T3k Fol7] AlFE AAAIZ B (FE EAE 39 31UE TAH)AE Fo
g 9 79L& F7eARE ol faste Ao YEyth |, F+ W
A w5o]71(6¥ TFH 8RN E AASHA] &S Afeoe woldS St
SHAIHE AbgEAld (spawning stock)o] A =& A S Z UERSTH

o] 2]o == Grantham et al.(2008)Z} Oliveira et al.(2014)2] =& A of
A Azte] o3 3= AF5H T Grantham et al.(2008)2 dol=#]7}
Ao ol A YEE= vEAl 35, ARo] 2F, o] 359 &85 Fo]
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@G g e o= 19929 3423 ol A 2011 143% 744 F<&

g ool &, AAZEA 14345 FAskaL vk o dEFe A= Hduk

E Holil e, 1992 44,652E= A1 2011 22,235E 744 3

7F 20149 #A 22847E o2 AZ F7IEFATE wpE 4o 9o

1992 282,924mF= o A1 20051 176,8817F & 74+ 7FA~st % v, 20061

228,933vkH7bA] S PARE, o5 wA] stEAE Helw 2014dl =
197,688vt# o]t}

rr

<E 3-1> Ugd8A9goyd dx=d ofHAHY

=] 2= 2= 2= = 2= = 2=
A= | Hg | EF | HEE A= | He | 257 | vHEs

1992 | 342 | 44,652 | 282,924 || 2004 | 190 | 25880 | 194,166
1993 | 329 | 43,454 | 289,211 2005 | 188 | 25,664 | 176,881
1994 | 327 | 43,494 | 295383 || 2006 | 191 | 26,191 | 228,933
1995° | 318 | 41,650 | 290,567 || 2007 | 191 | 28,004 | 236,838
1997 | 280 | 37,047 | 279,551 2008 | 175 | 24,491 | 220,834
1998 | 251 | 32,482 | 259,070 || 2009 | 154 | 22,614 | 200,451
1999 | 238 | 32,060 | 256,416 || 2010 | 153 | 22,361 | 200,426
2000 | 232 | 31,377 | 255,927 || 2011 | 143 | 22,235 | 195,559
2001 | 219 | 29,546 | 252,840 || 2012 | 143 | 22,235 | 195,559
2002 | 220 | 29,512 | 255,641 2013 | 143 | 22,834 | 198,771

2003 | 210 | 28,463 | 246,957 2014 | 143 | 22,847 | 197,688
A5 A, S dEA (7 Ad), HEFAN-(1996), dSFFAE AR

<9 32> 199080 o) gjRAgelqe] 4x43e et o
amolqlel ofgieleat ofgiu g Ao AT F b
Q). olglole] G HAlR Frkets FAlol7]E s, ofg)
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TY 1239 €, olH]§ 1399 o= ool

ES.QUD i o e i ol i o s o o e i - e
% 13,000 -
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=l
3 8.000 -
fa
3,000 -
=2 000 i L B et
D T L] L] T T T 1] T T T T T T T T T T T L] T T 1] L] 1
1990 1995 2000 2005 2010 2014
01 G (1)
==Y — =2 --0gH E
AR FAAAELRTRE, 1IAAZART (D Q)
<ad9g 3-2> ﬂl“éﬁ“JQ‘ﬁﬂ FA 33
2. AL &3

(2010-2014) sore] oA it A 177 8 Eom duksjH o]
AA A 1119 24 B F 16%= 2A 8o
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500,000 4
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) 300,000
0 250,000 -
25 200.000
150.000
100,000 -
50,000 -

0 -
197 1987 1997 2007 2014

He)

A A%, 98 E 2 AHhttp://kosis.kr/)
a9 3-3> 3 ddoide d=4E BAF

F ogelEe wEel, Aol Wol, Heel, A, @A Folm, o
Azberel WA 884%, AAFAL 918%% OJREE AA S
. o] % B3] wEole] Aigel A Wekor, ANFe

B, Asba e 21009 4o 2 A9 60% ©

o
o
)
B
ol
1
%9
32
i)

<FE 3-2> gFAFALY HZ 5d(2010-20149) 3+ F8
SERICE R R R R

(29l: &, ww 9)

A v Ak v

RE oF 178,295 100.0% 330,957 100.0%
AL o] 109,494 61.4% 210,353 63.6%
%178 o] 7 19,215 10.8% 20,259 6.1%
ol 8,952 5.0% 14,183 4.3%
2 e A of 7,292 4.1% 23,871 7.2%
G 6,533 3.7% 23,877 7.2%
a4 6,037 3.4% 10,898 3.3%

g BAA, AGAAEEFZAL (http://kosis.kr/)
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Solo g0d o F AW wWaE Annu, 4
gek 20 E/A AAEe] Fgho] it Heln
Goath 0dY FW A AsdE hEd gl

19961 386877T=°o.®2 AiS 7|Eo®m o

450,000 -

400,000

350,000 4

300,000
% 250,000 A
< 200,000 -
S

150,000 -

100,000 -

50,000 -

0 - o o ey :
1990 1895 2000 2005 2010 2014
o ()

25 BAH, oG Z At (http://kosis.kr/)
<I¥ 3-4> P AFoYgY dxE 150 AAHF

2

P xgeide] TAC Uidold T F HA= *M%‘;ol e 7o)
0W ] o] & AikeF wist B,

E7HA ABA R

949 3% 53 £S5 715 RurF vt vhgadlE 73 59 E7bA 19 v
8 80%o°ll 7h7ko] gl o] F 192k B Alolo] F7HS Ho|thr)

20101 1RF Z=olA 2011l = 3%F 7 E7HA] Adssts 5 oulg EQHA
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g A ¥ W (linear programming, LP)

A AR AA=
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174 %, 2003).

o

3
>

IR

Dantzig(1947)l

|
L

b1 9

a3

=
=

3} 54

4

k€]

2o

o] &
WO 2 ALE R o] gr(AA9Y ¢, 2014; Dantzig and Thapa, 1997,

ko)
T

]

]

=
1o

o}

ki3

AP A2

Rodrigues, 1990).

2 FAEYH, nl

2%

B

Al

9l

s

o o4}

"Xn): Z

max or min f(X}, Xy,

"Xn) = 1

st gy (Xp, Xy,

g2 (lesz"‘

. X,) < ¢
’Xn) = Cm

Im (leXza"'

Ha
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n

E ciX;

i=1

max or min Z

,m)

n

s.t.

YagX; < b (i=1,2,,n)(j=1,2, -

i=1

o714, SjAtAA W
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15

A A =

be 29 838 g8 S+ otk

174 %, 2003).
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oh(
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A A

Aol 2oJs)

M (integer linear programming, ILP)¢]t}.

38
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A
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o] &3+A 47 F W (mixed integer programming, MILP)o] &} L

1
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<E 4-3> 2012d-2014d ti@AdRoId e €9 2oL FH

(&9 )

2012 20134 2014 gt
G 259 270 286 2172
14 24 29 30 28
24 22 17 20 20
34 24 25 27 25
44 3 19 14 12
54 22 5 16 14
64 24 24 20 25
74 25 26 29 26
84 22 27 27 25
94 22 25 ) 24
104 24 25 24 24
114 24 24 26 25
124 24 b 23 24

Aq PR T,

TR IEAEL (] L)

(2) AL F8 A4F9 € W4F 2 @7}

=

<E 44> gFAelge A 3d(2012d-20149) Fote] W 4
%

M oaGo] AN, FoldY ANY L BrkE dehiith $4 @A gol
9o AW ;Fo| PaTe Avnm, 199 PAFE 16221809 01} 2

4 3345¢, 3¥ 2692¢, 49 971, 59 832F ToE fAsiort olF



deetzl AlAetel 69 1,822¢, 749 5661, 8¢ 11513%, 9¥€ 12538=
= 71Esslv 1089 2% 99wy of 23 & w2 10,730, 11€4-E
= Ol dEsk 18302%, 1290+ 26498=C 2 AT 7 AAbEo)

skt

<E 44> 98 150 AN, 2oIAF ANF 2w}
(20123-2014'3 F )

A Zojdd A ey
14 16,221 616 1,479
24 3,345 163 3,323
34 2,692 107 3,025
44 971 101 3,623
54 832 52 4,393
6 1,822 75 4,303
74 5,661 ./ 2,404
84 11,513 454 1,859
94 12,638 518 1,964
104 10,730 446 2,245
114 18,302 732 2,229
124 26,498 1,125 1,235

g BAA, oG5 ZA (http://kosis.kr/)
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i

T 7HAS A EW, 19 1489 oA 2¢€el= 3327 9, 3¢l 303%F
A, 4= 3627 o T vid SHe WHEee 555 Bt 5493 64

F2h 4499 @ 2 430%F o= 49 o fdie drtE fA st
Fetatm 29 Wk o Wiele] ©rkE vERlnh 79 els 2407 €, 84
1867 €, 9€¥el= 1957 €, 10€el& 2257 €, 11¥el= 22394
59 d@rtE yepden 12960 1247 98 753519

=2
rir
N
N

L

i
off

1

off

=

o

. 2ol

<3 4-5>F gigAAEedy FH 3Wd(20129-2014) %o H &
7ol ALY, Eodd A" R ©rE yehig 14 dd A
Fol Wists Ay 1d digdelde] Aol a2 1,880l A
29l 2,858, 3€d= 33872 Aol A5 M =2 ANFES
et It 4dol= 693=7HA w4 slvrt tAl S7hek7] Alzkste] 5
dol= 1,018F, 6490l 12958, 7€+ 19245 71 F3k3lt ol % b
Al 17 & mivte® shebsto] 8= 522, 9€olv 520, 10€l+=
443E, 119 = 663%F, 12€= 908=E 59 555 UEWHATH

A 5 el Soldg FAAE VlEor AAE Foldd AL
& A¥rd, 1dels= 6755 7SSzt 2939 39 47 132+ H
Ml=o = Fsstda, 44l
Atk 5¥ o] Foll= 1008 vHHe] Y Foldd ALNEFS Ho
59 58%E, 649 50+, 7€ 72E, 8¢ 21E, 9¢ 21, 10¥ 19=, 11€¥ 27+=,
12¢ 39¥ 59 5= eI

oz 4l Aag B Adgds VEow 3 29 UM S Ay

=3 5

B 1del= 81w ¢
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e
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fn
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Tk 91, 1269 9, 1059 ) 1149 o 5 9#uk 9 xNke] 35S KUY 6
ARE 79704 1719 9, 1805 9, 1719 9 58 7] =4)

130 9, 10200 1629 9, 1196 1279 9, 1296 = 893 4L 7]
=313 T

<% 4-5> 99 A7Bo] ANF, E0JdF AUAF R
@ 7H2012d - 2014L4 3)

A Zojdd A ey
14 1,880 67 814
24 2,808 132 1,030
34 3,387 141 1,261
44 693 101 1,051
54 1,018 58 1,138
64 1,295 50 1,709
74 1,924 72 1,798
84 522 i 1,713
94 520 21 1,299
104 443 19 1,615
114 663 2l 1,265
124 908 39 893

g FAA, oG8 s ZAT (http://kosis.kr/)

<E 46> ORATIQe HAe 3320124 -20149) Fke] Bt ¢
ol ANF, FolAd AT L wbE Urhuch A 9 AN
o]

AR 190E 1,096ES 7125907t F7eke 290 = 188%E, 3

to g

_29_



3l 4082E S 71 =59
A 2R Foldy FAAE VIR At 2 Foldd A
g AR, 190E 408 10E, 10%,

<E 4-6> €49 o] YA, SoldF B4 F =
©7H(20121-2014d B )

Ak =ojdd AL gt

14 1,096 40 2,029

24 188 10 2,192

34 205 10 2,185

44 193 11 1,537

54 135 10 1,934

64 135 6 2,194

74 6 0 1,360

8¢ 22 1 2,160
94 119 5 1,669
104 233 10 1,665
114 723 30 1,832
124 4,082 171 1,641

A5 BAA, o] QAAEZEE A} (http://kosis.kr/)
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Byl oA = 2wet o Ao 745 A o] ] ]
= 2197 9, 39l 219% 9 S5 VISl en 493 S5dol= 44
1547k o %1939 A& V1S5 ATh 62

Holl= 1367 9, 8€oll= 2167t 9= 7=kl o F 2wk 9l 1Rt
7tAS Holm 9¢€¥ 10¥€el= 1677F ¢, 11¥ol+= 1837k 9, 129l =
164% ¢ 59 555 HSl

r1r
D
S
w
1:1
=
(o,
[\
m{o
2

Aol H 3d(20129-201449) &
G, EFoldd AMNY 2 drtE b}EHHE}.

g asole] Aabss AdEd 19oE 114480t 2€ 81E, 3

14, 49 28%E, 549 5&E7HA atetetdith o] F thr] F7HAE HolH

ol 24E, 790E 308E, 9ol = 1,187E, 109 14908744 4

R, 1147 129+ A A & PSR stgste] 2h7 882 4 735

& 753,
d

O

+ b
rx o
o =
wo  pE e

o o
o e

goz A A F QAFRE VFoE e 29 7HEA S Ay
B, 19 2119 Qo)A 29 3059 9, 39 5229 A7kA AssAvisl 4
ol 369vF 0w e 5UE 8w ArtA AsEH dF HuxES
728} olF & Zow aay 6ol 5057 9, 7ol 1779
9, 8%01]% 142%F 974A Zrastg o, 993 1090= 7H7h 1679 9

21657 9, 1193 129ol = 2+7F 2067 o % 2087t 95 7] =5kt



<E 4-7> €9 FAATFT BAF, LT AAF 2
@374(20129-2014d F )

(& = A )

R Zojdd A faods
14 1,144 44 2,109
24 81 4 3,046
34 14 1 5,221
44 28 2 3,688
5¢ 5) 0.3 8,924
6¢ 24 ") 5,050
74 308 11 1,773
84 242 9 1,416
94 1,187 47 1,674
104 1,490 39 1,646
114 882 36 2,052
124 735 30 2,078

Az BAA, o] A EEZA} (http://kosis.kr/)

mh A

<E 4-8>2 gigAagolddel A 3d(20129-2014) ESHe] Hit o
g AR Ay, Foldd AAY 2 drkE et WA 98 AQake
NS 1364F 02 AF M Egkon

e 124202 4% stetsiitt. o] % = wnke] Ak
JEtl 3Yol = 4778, 490 = 284%, 599 5F, 699 38 744 7
etk o] ThAl dEEty] AlEbete] THel= 6%, 8€ol 97, 9¥
399%, 109 419%, 11€9 751%, 12¢¥€0l+= 908ES 71 =3k}
3

A 2 dd Folds FAAE VIeem AT o4

o
-
Auj
£ v
=

o
é

o AduE, 195 280 27 508 2 GAECA o F padty] A
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sto] 393} 49ol = 72t 19+, 59l 04%, 690+ 0.1=74A4 st&st
ATk o] F k] AlEete] 7eel= 0.2%, 8€dl= 4F, 9€ 3 10€

Ir

= A4 17, 11839 1290 = 47 31= 9 39=7HA4 skl

<E 4-8> € A AT, 24dT AT %
©@7H(2012'd-2014'd 3 )

AT =ojdd A w7}

14 1,364 50 4,219

24 1,242 64 4,315

34 477 19 6,456
44 284 19 3,717
5¢ 5) 0.4 4,005
64 3 0.1 2,136
74 6 0.2 2,647
8¢ 97 4 2,116
9¢ sl 17 2,298
104 419 17 2,195
114 751 31 2,498
124 908 39 3,758

A5 TAA, o8 5 EZA (http://kosis.kr/)

B, 19 4227F ellA 290l = 4327F ¢, 39+ 6467 A7HA] st
RT7E FFAasE7] Al Abeke] 49l 372RF 9, 5€elE= 4017F d, 6€ =
274RF 9, 7ol = 265W ¢, 89l 212%F A7bA] shesidh o] % 9€
o= 2307t €, 10¥€ell= 2209 <, 11€¥oll&= 2507t 9, 12€+= 3764k
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Hh, 9 Ao
<HE 49> ddAgo e o 31d(20123-2014) Hore] Hyr ¥
H oA A, FodEd AR 2 9rbs JERdTh 94 9 A
TS AMEE, 199 AiEFe] 2576E R A% Mg gtoen yux
717kl = 500 & wRke] AAbEkS R aL gtk 295 H 49744 = 7
g 308%, 159%E, R2E7HA stEtete] dF HAAAE 7| STk ol F
&&3t7] Wo}o% 59 70%, 64 2035, 79 364%, 8Y 462%, 99 476%

=
o
ri

At U ZFo]dy FAHAXNE V|FoR2 A Fojdd AAES A
HEW, 190 932 HAuAE 7|E3F olF yYHx 73k Feke 208
olalo] FojUdT ALHFS 7IFATh 29+ 156, 39ddl= 6=, 490
= 3E7A #Arstdon 590E 48, 69dE 8E, 7€dE 14E 897
99l E ztzt 198744 A5atslch e 1023 1190E 68 2 287}
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<E 4-9> 99 A AAF, Eo)dT HAF Z
©7H2012:-2014d H )

R Zojdd A 2oy
14 2,016 93 2,360
24 308 15 3,689
3¢ 159 6 3,902
44 32 3 3,394
5¢ 70 4 2,120
6 203 3 2,316
74 364 14 1,646
84 462 112 1,847
94 476 19 2,332
104 140 6 2,101
114 59 2 2,367
124 446 19 2,043
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<E 4-10> 99 #x PAF
47120129 -2014

L, o
ot 2
@m

A AT AL F lady

14 484 17 3,224

A 73 4 2,064

34 261 10 1,836

44 236 19 4,523

5¢ 97 5 4763

64 310 13 4,410

74 492 11 3,990
84 388 15 4,529
9¢ 872 35 2,675
104 972 40 1,359
114 274 11 2,338
124 87 4 1,714
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<E 4-11> €9 718 o F B, Fo1dT AF 2
©7H(20129-2014¢ B )

R Zojdd A 2oy
14 2,031 78 1,342
24 1,251 65 1,015
3¢ 2,981 118 1,114
44 390 30 3,180
5¢ o81 34 2,040
6 1,013 40 3,384
74 503 19 3,613
84 813 i 1,472
94 599 25 1,242
104 419 17 1,276
114 311 13 1,838
124 3,615 146 991
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114¥, 1299] =A Yetgon, 53] 1299 1%
g o] R174E o7 AA Y 377%E A Y dF /M =

2 A 7ol
1 2,048 Eo & AZF oo 64.3%E A A

nio] ofgere 19, 24, 39o] zzt

<& 5-1> A&Fol7] EHZEFH(LF)

(sl E, iyt Q)

o | = | @an | x| 2o | M40 93

Y las| ane | wa | we | a9 a5 ane

1 28 | 28100 | 49604 | 26,174 | 23,430 | 4,330 | 1,276

2 20 9,143 22,409 8517 | 13,893 | 1,032 | 1,287

3 25 | 10,316 | 20,648 9,608 | 11,040 | 1,063 | 2,048
4 12 3,422 9,084 3,187 5,897 466 960
5 14 2,275 6,068 2,119 3,949 70 395
6 25 4,812 15,878 4,482 11,396 A =4/ 379
7 26 8,945 20,846 8,331 12,515 268 312
3 20 | 13813 | 26,203 | 12,866 | 13,337 | 2,092 47
9 24 | 16503 | 32,063 | 15372 | 16,691 751 25
10 24 | 14694 | 30431 | 13,686 | 16,745 478 34
11 20 | 22028 | 48114 | 20,518 | 27,596 | 2,809 106
12 23 | 36,749 | 49,338 | 34,230 | 15,108 | 8174 331

A | 271 | 170,798 | 330,686 | 159,089 | 171,597 | 21,654 | 7,160
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<E 5-2> A&F7] BEHZAFH(FTE P47

(@9l E)
A | wsel | el | A | A | 9ol ;Z; ol | e
1 17,257 | 1,879 | 470 | 1,389 | 2,590 | 1,223 | 1,115 2,176
2 3,263 2,640 80 | 1,278 | 309 30 195 1,298
3 2,683 | 3531 | 259 | 480 159 13 245 2,946
4 1,208 1,209 | 231 225 34 23 127 364
5 721 811 72 5 50 4 141 469
6 | 1870 | 1253 | 317 | 3 | 207 | 23 | 139 | o9
7 | 5629 | 1860 | 289 | 6 | 365 | 288 | 6 | 402
3 11,328 526 367 97 470 228 24 774
9 12,429 513 842 404 467 1,136 123 588
10 10,671 446 954 | 412 136 1,425 233 416
11 18,271 669 283 | 772 61 905 752 315
12 | 26416 | 910 | 85 | o11 | 437 | 692 | 3936 | 3362
) | 111,745 | 16,256 | 4250 | 5,983 | 5284 | 6042 | 7038 | 14,201

AgFol7] Aol mEolel AL 21620 fow A 65%
O

= AAsgon, Ao Aol 2279 fdow AAe 1%E A7 et
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o, olslo] WAole] ko] 6%, LA 9 9ol Wl Aol 7tz
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Aol 69%% 78]
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(e M2 )
agel [ el | 2a | #a [ena | | wel | A8
1 25927 | 1,631 | 1,516 | 5862 | 7,407 | 2,579 | 2,263 | 2,920
2 10,843 | 2,719 206 5,513 | 1,140 243 428 1,317
3 | 8114 | 4453 | 45 | 3101 | 620 | 70 | 534 | 3281
4 | agms | 127 | 1om | sss | 16 | 87 | 195 | 1,159
5} 3,169 P2 344 21 107 40 273 1,192
6 | 80w | 2140 [ 1400 | 7 [ 480 | 116 | 306 | 3382
7 | 135% | 3360 [ 1037 | 16 | 600 | 511 | 8 | 1778
8 21,063 | 901 1,663 | 204 867 322 52 1,140
o | 24287 | 667 | 2252 | 930 | 1,088 | 1902 | 206 | 71
10 | 23957 | 721 | 1297 | 904 | 286 | 2346 | 389 | 530
11 | 20719 | 847 | e62 | 1928 | 143 | 1857 | 1378 | 579
12 | 32615 | 813 | 146 | 3423 | 1111 | 1439 | 6459 | 3383
Al | 216,242 | 20,345 | 12,041 | 22,748 | 13,966 | 11,513 | 12,491 | 21,341
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<¥ 5-4> €9 Fo7] EAZA(L )

() &, g 9
TN qas sanw [Fanzal zom | oo e e
() 150 2175 o]
S
Fof 271 170,798 330,686 159,089 | 171,597 21,654 7,160
1 265 147,745 294,501 137,616 | 156,885 17,839 7,097
=3 -2.2% -13.5% -10.9% -13.5% -8.6% -17.6% -0.9%
2 273 166,701 321,695 155,273 | 166,422 21,137 7086
=3 0.7% -2.4% -2.7% -2.4% -3.0% -2.4% -1.0%
3 268 165,529 323,456 154,181 | 169,275 21,107 6,325
=3k -1.1% -3.1% -2.2% -3.1% -1.4% -2.5% -11.7%
4 269 169,001 325,937 157,415 | 168,521 21,238 6,454
=3 -0.7% -1.1% -1.4% -1.1% -1.8% -1.9% -9.9%
5 268 171,533 332,877 159,773 | 173,103 22,007 7,683
s -1.1% 0.4% 0.7% 0.4% 0.9% 1.6% 7.3%
6 266 170,208 326,575 158,539 | 168,036 21,962 7,831
=3 -1.8% -0.3% -1.2% -0.3% -2.1% 1.4% 9.4%
7 267 166,900 323,259 155,458 | 167,800 21,902 8,062
3 -1.5% -2.3% -2.2% -2.3% -2.2% 1.1% 12.6%
8 261 159,143 312,120 148,233 | 163,887 19,780 7,753
=7 -3.7% -6.8% -5.6% -6.8% -4.5% -8.7% 8.3%
9 262 156,453 306,260 145,727 | 160,533 21,121 7,775
s -3.3% -8.4% -74% -8.4% -6.4% -2.5% 8.6%
10 261 157,850 307,066 147,029 | 160,038 21,351 7,684
s -3.7% -7.6% -71% -7.6% -6.7% -1.4% 7.3%
11 262 151,341 291,036 140,966 | 150,070 19,106 7,776
=7 -3.3% -11.4% -12.0% -11.4% -12.5% -11.8% 8.6%
12 266 137,445 291,463 128,022 | 163,440 13,825 7,715
= -1.8% -19.5% -11.9% -19.5% -4.8% -36.2% 7.8%
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<¥ 5-5> €4 FoJ7] 2AZFA(FE BAF)

(&9 =
asel | Anel | A | 44 [ead| 0 | wel | g
5ol
111,745 | 16,256 4250 5,983 5,284 6,042 7,038 | 14,201
96,211 16,165 4,062 4,822 2,765 4,846 6,150 | 12,724
-13.9% -0.6% -4.4% -19.4% | -47.7% | -19.8% | -12.6% | -10.4%
110,205 | 15,405 4,452 4934 5,045 5,989 7,070 | 13,602
-1.4% -5.2% 4.8% -175% -4.5% -0.9% 0.5% -4.2%
110,785 | 14,514 4274 ) 71 5,195 6,055 7,021 | 11,954
-0.9% -10.7% 0.6% -4.2% -1.7% 0.2% -0.2% | -15.8%
111,053 | 15,626 4071 5,761 5,286 6,022 7011 | 14,172
-0.6% -3.9% -4.2% -3.7% 0.0% -0.3% -0.4% | -0.2%
112,124 | 16,513 4 398 6,183 5,261 6,061 7,014 | 13,978
0.3% 1.6% k1 51% 3.4% -0.4% 0.3% -0.3% | -1.6%
111,383 | 16,509 4194 6,171 5,134 6,045 7,106 | 13,665
-0.3% 1.6% -1.3% 3.1% -2.8% 0.0% 1.0% -3.8%
107,838 | 16,176 4,243 6,206 4,989 5,780 7,259 | 14,408
-3.5% -0.5% -0.2% 3.7% -5.6% -4.3% 3.1% 1.5%
101,389 | 16,530 4,093 5,981 4,840 5,837 7,173 | 13,301
-9.3% 1.7% -3.7% 0.0% -8.4% -3.4% 1.9% -6.3%
100,288 | 16,542 3,618 5,673 4843 4,929 7,073 | 13,487
-10.3% 1.8% -14.9% -5.2% -8.3% | -18.4% 0.5% -5.0%
101,939 | 16,468 3,496 5,646 5,167 4,639 6,953 | 13,542
=7 -8.8% 1.3% -17.8% -5.6% -22% | -232% | -12% | -4.6%
1 94,553 16,528 4,187 5,324 5,255 5,160 6,454 | 13,878
=7 | -1564% 1.7% -1.5% -11.0% -05% | -14.6% | -83% | -2.3%
1 86,623 16,569 4,406 5,224 4,892 5,374 3,290 | 11,067
=3 | -225% 1.9% 3.7% -12.7% =74% | -11.1% | -53.2% | -22.1%
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<E 5-6> €4 F7] EAZAH(AFTE BAAFY)
(291 Wu 9)

o
O+~
1

aso] | Aol | 2A A | &40 ol | 71E

k!
ol
2

216,242 | 20,345 | 12,041 | 22,748 | 13,966 | 11,513 | 12,491 | 21,341

197,355 | 20,744 | 11,815 | 17,738 | 6,751 | 9,049 | 10,618 | 20,431

-8.7% 2.0% -1.9% | -22.0% | -51.7% | -21.4% | -15.0% | -4.3%

212,038 | 19556 | 13,125 | 18,087 | 13,018 | 11,384 | 12,452 | 22,034

-1.9% -3.9% 9.0% -20.5% | 6.8% | -1.1% | -0.3% | 3.2%

214,767 | 17822 | 12,856 | 20,499 | 13,538 | 11,557 | 12,346 | 20,070

-0.7% -12.4% 6.8% -9.9% -3.1% 0.4% -1.2% | -6.0%

214131 | 19,732 | 11,243 | 21,925 | 13926 | 11,455 | 12,491 | 21,034
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