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= S 4 F2E HAHEZZ2 NDC =12 H4E

= O}AFER|(bankruptcy problem)E 2F25}H04
23t Claims problemOilA CHR= CHEZXQI 57
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Allocating CO, Emission by Sector:
A Claims Problem ApproachJr

Yunji Her*

ABSTRACT : Korean government established the Nationally Determined Contribution (NDC) in 2015.
After revising in 2019, the government updated an enhanced target at the end of last year. When the NDC
is addressed, the emission targets of each sector, such as power generation, industry, and buildings, are
also set. This paper analyzes the emission target of each sector by applying a claims problem or
bankruptcy problem developed from cooperative game theory. The five allocation rules from a claims
problem are introduced and the properties of each rule are considered axiomatically. This study applies
the five rules on allocating carbon emission by sector under the NDC target and compares the results with
the announced government target. For the power generation sector, the government target is set lower
than the emissions allocated by the five rules. On the other hand, the government target for the industry
sector is higher than the results of the five rules. In other sectors, the government's targets are similar to the

results of the rule that allocates emissions in proportion to each claim.
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Claims problemZ &&23%t H2H 2AJIA =2 2M

. M2

SR A 5 ST A1 ol o A A
7F=LE-3E(Nationally Determined Contribution, ©]5} NDC)E- 44 gltt. 2015 62
gjuteh= 20308 7H4] BAU Alu2] @ thy] 37%E 1H53h= NDC 535 ga}gﬂ;q
(HARA T, 2021). 2A7EE 5 A5 Hf gekshA skatat 2019'd o= NDC
232 Q1o WE 7540l Qi BAU W04 AejA) whale 2 Sgelsich 44
NDC+=2030d E¥E-20184 tH] 26.3% =02 HASHH I, 0]+=2020d 12¥ &
A7) 53} 2HUNFCCC)ol AlE= ATk o] ¢ Ao A eaFd AT A
NDC AFaHA|8lo] BFE g9l 3, $ajubel 94] 20204 109 2050 EHAZH L Ao T,
2021 129 NDC AFaFerS UNFCCCOH A| &5t T NDC Ak 2030 714 2018
4 400% 5§ BEE Gl YRS ARENDC SES SIS A ¢

H tﬁ
& whogalo] 20234 32714 ST SALE BHRTKRHI R %, 2022)

20301 NDC 232 SH5}7] SJ3al s Ash Akel, AR, 2 5 7} B o] 4] o] el s
Hil& 2550l Fastek. o], 2030 d7HA] HA A 7FA vl & 72 201819 1Tk 40.0% 1
o), pEEEt duj g slob st A o) 54 BE FEo] $UsH
40.0% AE3A dE ol v sN AHEE AHSHE 5 chak wAo] g 4
otk x4 Ao]E = claims problem T TAFEA|(Bankruptcy problem)<= H}-2
o] e AR thE T A A 0.2 o5 o] ZEA} ety § 8 el 2 Y(claim)

A=Al A, Buljafjof k= F<=8(endowment) E+= ¢f|4Hbudget)o| FA]| S

s

9] gtr T ZRS AFSES. 1A BT 2030 of] BRE S SAVIA vl &Y, & HEge
2018 W& H TH40.0% 7} 2k 2 Ht o] 28| -2-2018F v o 2 A, 2

9] o] glo] HZeFR ) o} claims problemof| A 714 5H= Agto] F o},
Claims problemo]| 4] 7} 3}= o] 2|3k AFShS QAMIERLA| a}Alr| 9] o] AFAF vl &
B 5 AV TheFe oA ARk Sl t g ol SR e A thiold
4,200

HER 0 GRS A% GEHUBE A, 2001). BEA AL B S S4EA
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SI=A

Al B4 S O'Neill(1982) 0| 225 0 2 A|2HE|9] 0 0, o] F B2 ol
5 2} 512)9) BAE $214.0. 2 axiomatic) £ AA] Aol A8 3He A7E
o] XY= Ack

LAV 2R S B Ao A & claims problem=- Z]-8-3F A LE0] XY= Q]ct

(Giménez-Gémez et al., 2016; Duro et al., 2020). 32| G A2 FAlT50] AF=2] =5
JNDC)E AP 0 2 A sl Ak A1o]7]o),h L ol g Aol A] 7tatol] £417}

= agahs 51k Aok Akl olch ol ek ek ARl BTt v
S7hg0] A 0.2 Folsla, %7h AE wreiaeks ol A ooz} ol Tejut
2150] NDCZ ofsjatelehie 2l Al A| w2 ae] gho] o4l ehanl o) gabuct X
Ath= wA17F ATHUNEP, 2021). £, NDC 535 ZF=0] 2561= |9 o= 49
S, 79 47 LA WjEehE BaEe E thotoleka gk, 1A 29
of gho] Rah 2 Aol ool 1 AlA Ao, i /b 2y eha & v)
£ 27 of| claims problemo] E-8-%| ¢t}

Giménez-Gomez et al.(2016)> A A|A|E OECD, o}A|o}, ofizg|z} 4l g}l o} 2]
7, S48 S 4] Aol on Bielol Alu HERE P BAS 24810 Claims
problem®] Tl HuljfzlQl proportional rule, constrained equal award rule,
constrained equal loss rule, Talmud rule 2 2-8-5}31 1 A& H| w451k ESE
Bl Eo] AUL B4E BUH O ASelT 7t 20] S EelA] ofRE
s}ol3}gith Duro et al.(2020) & -4 S 1333 th A AHS-S Giménez-Gomez
et al (2016)0]14 TFE A ol ko] Hul 2| nk A4S 27k Abu 1 7} A3 54 7he)
2712 Helstelch OBCD, oblol, 3% Wl oftely, el oflelst, 68 557 4
ool thaf 7H BUlFAS 285}, WA YA L) SulolA] AE vl Takslc.

Claims problem& ﬂ%s}o% LSNPS @z‘:—%& shey Aol W zahul A SAlo) 27
A o A I7HA] AR A9 715 542011) = =) AFE 27] BkA

2 wlito] Aol Dlil% e Bl 5 2670 4190 Sheto] clims
problem ] $£4}7+2)-8 485171 A S4B AS F-glo] 2 Lef14<] ArkE v

© 2 AYF AAZAES 4512t} Heo and Lee(2022)= claims problem-=2- 5-2] 7]}

B d
2
>
o
=
Kl

r_&
ru{n
H
30
v}
E

1) Qu ¥, “ule]EA(Paris Agreement) 2]2] 2 EA(HAY: 2022.10.5.)

736



871 A50] claims problem o] th 34 Fuljf 2|1} ¢12] sfof| A A7 SR
S BA S ook, 9AT- 715 712020)2} Ju et al.(2021) 52 LAIPA 7FEE
3 ol 24& whao] e 7E P At AR S A a1, o]of] ek Fuli RS A 9
Skl AN AETH2020)= =4, Bs, iEmedolehe Al 7HA] d3]o 7]Hks
& 2S5t OW of A& Y gharclabs 7P R Sl A 235t
k. ol FH2 viEHF, B2 Y 1P e, viEa e sd it
£ 71E 0= 5l XVPES o Az o] Azt - R]ak27) o] o] A E A
3 HAS W aLe|sto] HijE TS v EASHITE Juet al (2021) %= A7 2
S5 S A e sfjof ok YRS AR Fult A A ol o]of Hsto] 7t ¢
Zo] A= EAS FE|H o8 EAEHL Al A 28 2|9 L w7}l A-gato] L AvE
2151t

& A9 =W T 2A7E 53t Do claims problem o of 2] FHljF2]&
g5kl 71 AR v AR AR SRRV gl A Fad wiERe Sl A5
H3F 510 FujE T 2 7HsAd ol 91710l claims problem-S- 2|83 & o1 %7} ¢lcth
U 2A7EA 553 Tdof| claims problemS- 283 ¥ - 75H2011) 7} =1

287} AkQiol] thsto] B4 8T, 2 A= 12030 = 7F A7k FEE3E(NDC) 4
Feh oAt 2A7ES S Bl tisho] A4S A=tk A2 C 2 claims
problem ] FHiF 23 = Ql5to] 7} 52| 9] Fe] 4] E44S Ao, Ful) 2uE 3]
o} B A 5T

o] =o)Lt} k. HA [ Ao A= 7] &2 % 9]5)aL claims problem
o] tf3Z el Hulj++3l 5705 A oJstc). o]of tste] Giménez-Gomez et al.(2016)3}

2~
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SI=A

Duro et al.(2020) 5-& 2 15}o] Bau 27 85 A el sfol 3 Hulp o] S48 4

= — =
u—m S ol 21 RA AT I A 2ok 20308 247}
S

1712 2% 2 23

Claims problem & 2o} x}7} 2712 7ok 2] (claim) =} 2u] o} 51 2
ZeH(endowment) &2 A 0=, X SHtrivial) 235 A LJ5}7] 93l F-E5Fo] HA|
Selale] Tt At AR AT B AolA) Fela ATk 419, A, 44,
&AL H71E, 7185 770 Faelan) S8 Y2 2018 e 7] ZF o] 'l =
eo|ch) BES NDCAA] A A8 Bt wj2e-0.2 20204 A& 44 NDC(o] 3}
7]ENDC)2F2021d Al E7ENDC 43K 018t 4o NDC)= 242F AT 2018 77}
30| ZulBare 727,69 Eo| 9o, 71 NDCoHAHENDCOA] B2 A 4|5
B FLEL O] ZufZuko 7k7F 584.6 9Tt E, 499 5uinl Eo|th4) 2018\ ZulZEk tju]
27ANDC B3tol4] Uhehd FujEao] 47]0], % Zule] Sghuch Rao] Lo}z
719 claims problem< #-8-3] & 4= )t}

olFE A2 UehlH thEat Ak ofAkel o] Heke N = {1,2,...,n})°]
™, ofuff n=7oJth 2} Fig i € N 2 ¢; = 0= 7AW, A S HE=
c= (¢;);e y 2Ao3Ic) Bujjsjofol= BEake £ e R, 2 A 9J3tt) Claims problem
S (¢, E)E R! X R. 2 A 2J%|11, o]uj Zc, > F=2 71435t 2E claims problem 2]

2) 4= NDC AFaetol i3 E ¢l 0 1k2018'd v &k @ NDC H3E v &5 A H7F 23| 2] gFol, 2 Ato]|A]
+ Alst3ich

3) 7|20 R 7% 2018 = HiE
7H L2 7]&NDCY Zé—t%%ﬁ F A Sedes nstslnh

4) S lEFT E5 L AAE T A4S 28 @ NDC(7] & NDC)2FNDC /43K “d3F NDC) 2] &3
i &2 217k 536.1 94 E, 436 6l Eoltt i Aol A= i ST 4 L AA HH wETF L 1
F2 Ao 7 sk, A A, A8, %, 554 9718, 716 770 F ] viEol] e Al
o< 2> ).

L
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Claims problemZ &&%t 22E 2474 UESH 24

TS (e, ) € C2F A3t} Claims problem 2] iE 41317] ¢t Eull 2 (rule)-
p: C—>R"E QOJalet], mE i € Noj ta}o] 0 < ¢, < .8 Y jpi(e. B) = Bt
25 42 2702 Fith A W) 27 Bepe Anprh 827} ok H Al (non-
negativity), AHA19] S| Y-S 21} QF Flthi=(claim-boundedness) 7 0], 7 H
A 2L & (efficiency) Z710]tt &2 5ol Al+= claims problem ] 7} th 341 2]
4 57128 S,

A WA 7122 8] 4, proportional rule(p” #“7)o|t}. o] = ZF BLELo] S| ¢]of ]|
Bhol Hj ke Bulahe Pajo]c.

mlm

(39 1) Proportional rule(o”#"): 2}2+9) (¢, E) € C,i € No|| tj5}o]
0P (e, ) = Aol ol WX = B/ D e,

= ol A WA TS BE A 02 FEaH HfRiei AlztolA] vk
7] constrained equal award rule(p

g 29 g 1 83to] 5 Eufjgtch ¥, constrained equal loss rule(go CEL)% =

(A2]2) Constrained equal award rule(o ““*): Z+2+0) (¢, E) € C, i € No|| ta}o]
o (e, ) = min{c, p}ol™, o] o} Yimin{c, p} = E

(2] 3) Constrained equal loss rule(o “7%): Z¥7}+2) (¢, E) € C, i € NoJ| tha}to
o " (e, £) = max{0, ¢, — p}ol, o] uf Y max{0,c;— p} = E

Y| HA] 72191 Talmud rule(p”)& 9FA] constrained equal award rule} constrained
equal loss ruleS 23t 1 2|0t claim F¢He] Aylto] FETFHTE AAL 22 79
ZAut9] claimo]| t)3}o] constrained equal award rule2- 4]-8-5}11, 71 Wit 2] -9 AHl9]

claimo]] t)3}o] constrained equal loss rule2 2]-&-3kc},
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SI=A

(’3214) Talmud rule(p”): 242} (¢, B) € C;i € Noj| djs}o]
goZ-T(c,E) = go,LCEA (¢/2,E)ifE < Zci/Q; =

;i T(e,E) = ¢, /2 + QDCEL(C/Q, E— Zci/Q), otherwise.

upx] 4} 512 random arrival rule(p )2 524 & 5o FEeFo] B A E 74|
7} BLELo) 2| 9Jo] s2alof uhat e E] Q1 EE 492 7P E) ol A Xk<of ufet
PS5 Qe B AS o] S8l BE THs R Aol Lo Aate] Hae g
=t

(3¢] 5) Random arrival rule(o™): Z+2+2] (¢, ) € C,i € Nof| tj5}o]

(pf’A(c,E) :L' E min {ci,maX{E— Z CjaOJl}.

n. _cpn JEN,j<i '

ofel ellA] 1 o] Aol A Aol S7h TS ol X7t 3Tl Aol A 28 Aol
o). 7} kol Ahe] Sl Aot 10] 5, 2ol 2 27115, el 30| 300w, HEake 30

JESRIE

(A1) N=1{1,2,3}, ¢, = 5,¢, = 15,¢5 = 30, £ = 302] 3%

i
Zojz} 1 5 3 5 0 2.5 2.5
FAR PN 15 9 12.5 75 75 7.5
2ol7} 3 30 18 12.5 225 20 20

4] proportional rule-> o212} Za|Yof| ][5t ATHE 3, 9, 18 T3itt.
Constrained equal award rule-> %A1 S| o] 7HAF 2k 2oz} 19] S|4 5T
3ol A i aeRieh el g REe 150 sl A o Rf 29} o230 W &
U v 2 Fufjst=d, 2 oA} 28] S| dukE vt Sl gt 2L A w3

21855, Zod 2} 29} 2oz} 3-8 712F 12.58 Sdt=t}. Constrained equal loss rule
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Claims problemZ &&%t BEEE 2AMItA UE=H 24

o 2 o] 7H 2 HofR 3] 2 Y130 7R 02 BE o2} 551 L4
S Q=2 shgerd At Aupd oz Fojzt 29} Foix} 3.2 zhzko] S ¢lof| A

v eSS

7.5 A3t 7.59422.55 SRA Hek ofuff, S| o] 59 oAt oAl = 5 T
o] old 02 a3tk Talmud rule2 FEF3 2998 AHEO 2 1}5+0] constrained
equal award ruleX} constrained equal loss rule-2- %|-8-5}o] Zrod 2= ZFA}o)| A 2.5, 7.5,

209 et bR ek O 2 random arrival rule-2- 37 ] Zoj 25 oAt 2 Y Es}
= 6709 =8& 7Pkl 2170 oA EE FET T AU ALY S duE E
Gk ol 501 = (1,2,3)0fl A= 7ofAt 10] SUHE-2 WA SahRbar 71 ths 3hof At
27FISE ddiom ojx}30] Y2 10e =t 2= F 671 = Goil A9
S Fat ek gholth o] of|Aof| A= Talmud rule}t & A7 Ak Lhebgtth

2. J—ﬂ(AXIOm)Q—]— Z]- -l_-le]«] _g__' ;)]

Claims problem+= 2-8lj#2] 2] £4-& 3-2|(axiom) & ©]-§-3o] Agsict. Fel= 2t
T2 EAo R AR H o2 588 49l 7| B T e 7120 EAS
7] Sf_t J_FJW}Z] 1:}01:0}74] A olEt), Za]& HLe 7+ F3o] ojE EAL AUz,
: o

E_X401]/\—1‘—— HlA o 2 39

=
"
vl
=
=
M)
Bk
1o
W g
b
il
2
)
ol
v

et al., 2020; Thomson, 2019) A] Arz
HA 71 7122490 Al 7HA] e &

% 2]t} Equal treatment of equals-2- 5 7 F-&
o] &2 FHdE 7T 3T A of k= FEth Ao RE 44
(. B)EC, {ij} € Nl i3t} ¢ = col¥ gi(e.B) = ¢;(c. B)E et
Anonymity+ Hi&% ddolle SH AT FFE Frhe 2H2 A4AY (¢, B) € G,

re ™, i€ NoJ tiste] o) ((eri))icns B) = ¢, (e, )2 23 4= Qlrh o] 7] 4
11"3= Noj| tf3t permutationo| ot Za o] o & 7 St 7hEo] o wotof gt
k= 2] ¢l order preservation 21219 (e, ) € Cyi, j € N = ;9 3+
0i(c,B) = ¢;(c,B)olH ¢, — ¢, (c, E) = ¢; — ¢;(c, B) Y wj 0t

Z
Giménez-Gomez et al.(2016)2 Eb A& g Ao A 1188 4= Q)= Zel& o}

4 o
ol

=L

2

o

\
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SI=A

= Al 7HA1E 712 3. Self-duality= S| o & &8 Gt S| et
&S s, 4249 (e, B) € G i € Noj tisto] ¢, (e, B) = ¢; — ¢;(e; Yy, — B)

2 Ao oA 12 ThA] ol proportional rule 3+o{ 2} 197 35 E3ol=1
01" (e, B) = 3), o= Fojzt 10] Biet FH (e, = 5)0lA] S| Eah= &
(¢, (c; Y ¢; — E) = 2)& A3t Zkak 2t} Claims truncation invariance = 7} Z-of 2}-0] 2
dlolof ek AFeHL 0 2 Srjehs e B At ks
(¢, B) € C, i € Nof| 4&to] ¢,(c, E) = p,(min{c, £}, E)Y of 9r=53ct Minimal
rights first®= 2}ojz}of|A| 2| ASF ZF2}2] minimal righthE-2 Shdafjof 3th= &2 9]
t}. o]uf, o=} i ©] minimal right= A7 HZ2Fo|| A i S A Q)3 mE rofz}o] 2|9
E= ARt gholok. 7hef o] gho] < oA} i ] minimal right= 0] ). 9 o
A] 1] 4] minimal rights = 2-od =} 11} 2oz} 2= 0, 2Fojz} 32 109t} Minimal rights
Zm,e, B) = max{E S, 0) 2 R m (e B) = (o ) 2k 51

N\i

€ C, i€ N 5t p,(c, E) = m;(c, E) + ¢,(c — m(c,E),

Py
&
=2
g
o
9,
tlo
=)
i
v
el
N
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N
1o
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v
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o
mlo
5
o
ich
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(N
ol
s
&

oft rlr
&

s
7 Rzl A o] At o] Aofofof SPEP—E— Sgjo|t}. wehA o] -
'l (¢, BE)E C, B’ € R.OVA Y, > E' > Eeh,
> ¢,(c, B)7} g slok Bteh. & Aol A et Rkl
NDCoJ|A] & 7Ha3t &, & FEio] Fof=th o= 2 e
whea] Sih= i & T2 7]E NDCoj|A] Sk v
28} 2= 9t} Super-modularity = 28| Qo] A HEef Z7lof| Wt Sk Z/lHE 7

oF Gh Felolck. 21219 (e, B)E €L B € R, i j € No| tfste] Yle, > B > E

s

rl

= ek
rl’.‘l
on
31'4
ol
2 rlo
=)

N

=

"

o rln

N 5

:H\ué M

N3
o_|>1: N

oot ol

2

A ks

g £

B oo Iy

2 o4

m
ofl
T
O
rir
(il (T
A
£Q
rir
pa
o
*ﬂ”

olile; = ;A B (e, B') = (¢, E) = ¢;(c, B') — ¢;(c, B) & 3 AF T} Compo-

sition down-2 F-&5Fo] 71438 off, 2| Y o2 Eufjel= -9 F % FE55F 5l A 9
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Claims problems &#&%t B2E 2a/tA A=SE 24

dde 2Ede R diAske BHlishs 452 A3t st SR Ridis,
composition up> F-E&0] F716= 741 S Y=

T2 7€ FEFOIA S d o= g i REF
ko ofo] 2}o| 9} 7HS wj WHESHT}, 424] © & composition down-2- 22 (¢, E)
iEN,0<E < FEofOste] ,(c, E') = p;(plc, F), E")o] 1L, composition up- Z}
7+ (¢, E)EC, i€EN, 0 < E < E' < Y, Hate] o,(c, E') = ¢,(c, E)

pilc— (e, E), E' — E)olth

+

za] ) 32 (‘DPR()P (pCEA (pCEL (pT (pRA
Equal treatment of equals o) o) o) @) o)
Anonymity o) o) o) @) 0
Order preservation ) @) o) @) 0
Self-duality @) X x @) 0
Claims truncation invariance X o) x o) o)
Minimal rights first X x o ) o)
Resource monotonicity o) o) o) @) o)
Super-modularity o) o) o) @) 0
Composition down o) o) o) X X
Composition up o) o) o) X X

Z4]: Giménez-Gomez et al.(2016), Duro et al.(2020), Thomson(2019).

<3 1> 570 Zullaf 2l o] o]l A A &f gt 107 9] 525 THEsh=A] o 75 AT
Zoltt. 712491 329l A 3709 F-2l= 570 i 2l o] i TSRk v 3709 F
2] o]l o 3lj A &= Talmud rule} random arrival rule>- 2.5 WFE3tc), 120k 71 9] 37)] B

r

|

vl ++2] == proportional rule2 self-dualityRl, constrained equal award rule2 claims
truncation invarianceRl, constrained equal loss rule-2 minimal rights first?F THE31c},
ol 2fat Aol 7} FAe] B4& WolF| % Bk, uhx|uhaze] Feli Rl v}

= A& AE =Y 57l Bl A2 B resource monotonicity 2} super-modularity S
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SI=A

=35I, composition downT} composition up-2- Talmud rule ™} random arrival rule-&

Aot 37) 7 2o] pEgie. o] ejst FelH Mg Esto] 2 Rt EAL Tl
4= 9l

Il. 24 Zat

Claims problem Zulj5-2]&] Ao} vlaslr] ] WA eute; =7F 247k 1t
HE AT ET <3 2>2 et 7]E NDC F3tef 21 1 UNFCCCO| 1%
5+ AFSFNDC 232 5o} 2719 NDC 22 = 2018EEE 7|30 2 48
o, 7|2 NDC9] 20304 37} A7k~ & B R 7| 2A % tH] 26.3% 7+, AH‘;}:
NDC %3#=40.0% 70|tk 7]ZNDC2] 20309 2& &S & 7] % 584.6
M E, ST 715 536.09T =0 3L, A NDCE= S S 715 499.590 =,

w3 712 436, 6HHDJ Eolc}.
zox

jﬁ%’

ol
10

H>

T 2% dek 722018 7] HHEB‘:O] 269.6 ﬂ tEOR 7W o uw 23
Aol 78 2 201715 31t 2030 vl &3 7|E NDCOJ| A 192.7949k 2, A
=2 O

SFNDCO| A 149.9u 0t E o1t 2018\ thy] 7F=E-2 7H2} 28.5%, 44.4% 2 A A =7}t
2ATHS 553121 26.3%, 40.0%HohE AT R, 4§20 2018 SR
260.5800}F £ 2 A3} HEo] o]o] = HA 2 LAI7IA v Zefo] W} 2030 E-3T uj
C 7|2 243.890F B, AFSFNDC 7|2 222,691 .0 2 27 NDC L%
23 H%ﬂkO] Atk ASFNDC 7|50 2 A& B R Hj&EH = 2018 Hj
Eo|A 32.8% At 35.0Mul Eo|ql, 4o RO 98 1Hlul Eof A
37.8% 34 Il Ok Zolty, w54k w7 E, ER 5 lEP 2= A¥NDC 7=
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Claims problemS &%t 22YH 2AUIA ZLEEH 2M

& AoJgit}. ofo] ufet 7]& NDCe] #f%kt 584.69}1k £, AFSF NDCO) Hzare
499,595} Eo|t. Claims problem:& 77 $42.0] % Wi EIE ol -2 h5eS

2 R Belol et w $ed B9 )

ZNDC HE5o=2018
i &S, A3FNDC F25Fo)= 2018 v &2t 7|2 NDC Sd+-S 1 egic) of
37K¢] JEHE% Z}7+9] 79-0] claims problem 2HlF2] 0] A8 AIE HojFal Q)

o9 AAla 53] Aok H2of A Alshelct.

(H 2) 2Lt F7t 24714 UF=H
(2H9: BIHCOseq. &, %)

71Ed= 7|12 NDC AF&F NDC
(2018) (2020) (2021)

Gl Hi &3 H5E vl &3t &5

EIEST kg 727.6 536.1 26.3% 436.6 40.0%

5} 269.6 192.7 28.5% 149.9 44 4%

A 260.5 243.8 6.4% 222.6 14.5%

A= 52.1 41.9 19.5% 35.0 32.8%

Sl 98.1 70.6 28.1% 61.0 37.8%

Wz FEPAE 24.7 19.4 21.6% 18.0 27.1%

7] % 17.1 11.0 35.6% 9.1 46.8%
B 7.6

7|ehgs 5 5.6 52 7.1% 3.9 30.4%
ZH|E e 5a =3 727.7 584.6 507.1
Sl Z TR Ao 727.7 584.6 499.5
559 -413 -22.1 -26.7
,—;j CCus -103 -10.3
Xﬂ" )7k -16.2 -33.5
A -413 -48.6 -70.5
PV 686.4 536.0 436.6

7|2 AE(2018) HlEee FulZek 2030 S ERE SujEEHEMET - (T4 2 AlA)o
U, A% AALOZ Qlste] 1309] i S/ IR} 10~11800] FuhEF, npa|u o] Luf e
7r 2;(}-7]. 1A} 5]_031:]_

Z2: BARA $5(2021.10.18.) p.11 Fa13}sE] A2} LB 44

5) dlo|E] EAo=R 2219 9j7] x| & &-8-5}% tH Cano-Berlanga et al., 2015).
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Claims problems &8t 28 247tA ZESH 24

FR= Aol A o2& Zh=rt ek 278 ol A Al AA T 20l Al ALe7E 2 et ARy
= O ]

=2 3
Alof 4] 51 B3 vz A uhol i &R opUje) 212 M5 S gelshs
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1- 715, 2020; Duro et al., 2020; Ju et al., 2021).
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Claims problem&

(B2 B 1) 22¥ 2M71A YS2E 24 A3
| 299 %% =:| PROP | CEA | CEL | Tamud | RA
712 NDC 7]13(239): 2018\ vj&)
A3t 2696 | 1927 | 2166 | 1935 | 2455 | 2385 | 2280
Abe] 260.5 | 2438 | 209.3 193.5 | 2364 | 2294 | 2189
A= 52.1 41.9 41.9 52.1 28.0 26.1 36.9
2ge 98.1 70.6 78.8 98.1 74.0 67.0 67.6
2] 24.7 19.4 19.8 24.7 0.6 12.4 17.3
97| 17.1 1.0 13.7 17.1 0.0 8.6 12.0
71Ep 5.6 52 45 5.6 0.0 2.8 3.9
A 429 58.8 59.6 513 43.7
A3F NDC 7|&E3Y: 20184 wi&)
A3l 269.6 | 1499 | 185.1 151.0 | 2244 | 2049 188.4
Abe] 260.5 | 2226 | 178.8 151.0 | 2153 195.8 179.3
A= 52.1 35.0 35.8 52.1 6.9 26.1 347
2ge 98.1 61.0 67.3 98.1 52.9 49.1 65.4
L Al 24.7 18.0 17.0 24.7 0.0 12.4 16.5
97| 17.1 9.1 11.7 17.1 0.0 8.6 11.4
7€ 5.6 3.9 3.8 5.6 0.0 2.8 3.7
AT 56.6 83.2 83.0 63.2 58.2
A3 NDC 7|=(EY1Y: 7|1 NDCO| =3t vj&=)
A3l 192.7 149.9 | 1647 175.7 178.9 175.9 170.3
AR 2438 | 2226 | 2083 1757 | 2300 | 2270 | 2214
A= 41.9 35.0 35.8 41.9 28.1 25.1 31.0
PSS 70.6 61.0 60.3 70.6 56.8 53.8 511
L Al 19.4 18.0 16.6 19.4 5.6 9.7 14.1
97| 11.0 9.1 9.4 11.0 0.0 5.5 7.9
71Ef 52 3.9 4.4 52 0.0 2.6 3.7
AT 20.6 54.9 34.8 30.5 235
AL RS ZF BfjgrE o] Ak 2t 3-2E|= AE(Buclidean distance) Q.
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