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20199 = o|&5d52 MAPE 7]& U553 HEA 6.46%, MLEN 5.61%, GRNN
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=9l A glolAt o Sy WA ARolch PEMARY AL 20224
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71202 °oF 3% 85909 Yo|uf, M thy] 22.6% TAstIoL, o= AMAR &
AATOR 12%F 6,68021U0] oF 30.5%0] sl X2, oXs| FEMARI A

<E 2-1> 2018~20221 A7F AT AYALH

A o]
T & 2018 2019 2020 2021 2022 ot
24E
) 1,817 1,700 1,819 1,873 2,077
(15.8) (15.0) (16.2) (14.2) (16.4)
) 5,161 5,221 5,263 5,547 5,872
A & 5.9
(44.8) (46.9) (46.7) (41.9) (46.4)
) 700 684 652 638 639
= A & 0.1
(6.1) (6.1) (5.8) (4.8) (5.0)
) 3,688 3,382 3,334 4,985 3,859
TEA LR ~22.8
(32.0) (30.4) (29.6) (37.7) (30.5)
) 163 170 192 180 222
oF & = 23.3
(1.4) (1.5) (1.7) (1.4) (1.8)
A Al 11,529 11,127 11,259 13,223 12,668 VAN

i, FEiafe AF, dinh duh A theR AdEEdl, 20229 TIE =

=2 AT H5S ATEw Jorb 55.5%= A o4 ARX|stal Sl O

=)

20.8%, Ot= 12.7%, 113 10.0%, A7 1.0% &0 =2 LERGTH §¥HH, AJikal 7]
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Sh

o2& Uhso] 33.3%= 7MY W2 v|ES AMAlstL Qloen|, fm 25.3%, i



24.8%, ot 14.6%, M7 2.0% £o02 e FEARl4AF AJAbeFut ABARCE v %
o] TtA Ajo]7} WS Q= AS & 4 o).
<E 2-2> 2018~2022¢ A7} okdzjA = AALSF
(9l &, %)
T8 ST o =t % uo} oA o = 27
265,254 489,864 | 1,520,969 21,305 331,741
2018 2,629,133
(10.1) (18.6) (57.9) (0.8) (12.6)
254,280 463,721 | 1,594,450 24,966 387,671
2019 2,725,088
(9.3) (17.0) (58.5) (0.9) (14.2)
243,424 471,881 | 1,168,227 31,538 363,432
2020 2,224,502
(10.9) (18.8) (52.5) (1.4) (16.3)
261,132 493,162 | 1,576,752 35,842 308,532
2021 2.675.420
(9.8) (18.4) (58.9) (1.3) (11.5)
215,050 448,632 | 1,195,563 22.137 272.759
2022 2,154,141
(10.0) (20.8) (55.5) (1.0) (12.7)
ArE EAR TAEAARAL,
<E 2-3> 20184 oFdrjir= AALOH
(T9]: 109 A, %)
T8 LS of = % uo} oA o = 27
1,018 644 914 98 1,015
2018 3,688
(27.6) (17.5) (24.8) (2.6) (27.5)
1,081 462 702 202 934
2019 3,382
(32.0) (13.7) (20.8) (6.0) (27.6)
813 551 943 170 857
2020 3,334
(10.9) (16.5) (28.3) (5.1) (25.7)
1,192 942 1,344 134 1,372
2021 4,985
(9.8) (18.9) (27.0) (2.7) (27.5)
956 565 976 77 1,286
2022 3,859
(24.8) (14.6) (25.3) (2.0) (33.3)
e £ M2l AR 5 4
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G A 5

ok

202284 71F B o ApARE 17661haz AR PAAMAE AsjHA)
19.2%% AAIST oo, A ofu] 4.3% ZAsHUch . AAFS 1,195.563
Eog FA FEAR YUY 555%F AAISL gon], Ad oful 24.2% 2

Astgict. ol 7bA sl AAZIQl 10€olA 1287HA] olojRe wat ohjet

oMY U AR AR 2517] 1ol AR 712 Sof met 57

2 yrEshy ORE Z7lete FA12 Hol1 9lon], 1980HERE] 20224714

H) o4 SOl AT 1.9%H F7ISIACh SHH, A 29 198090] w3 cf
‘I_

Al o] =y, At 3.5%9 S7teS Holi Qi

<E 2-5> 2018~20229 AP FIR|AF oiv] guf xjuj v]Z
(SF9): ha, £, %)

. % FeALF o %

S [Amen [ ang | AMes | ang | Aded | s
2018 26,425 | 1,520,969 109,304 | 2,629,133 24.2 57.9
2019 21,777 | 1,594,450 104,860 | 2,725,088 20.8 58.5
2020 14,673 | 1,168,227 94,116 | 2,224,502 15.6 52.5

2021(A) 18,461 | 1,576,752 99,655 | 2,675,420 18.5 58.9
2022(B) 17,661 | 1,195,563 91,918 | 2,154,141 19.2 55.5
578
A4.3 AN24.2 A7.8 A19.5 3.9 A58
(B-A)/A)

AbE: BAN CsARAAAAL

A B85S AuRE Mt (SohAh Y St 39.2%2 S B, 74
o S NS W
9] 5f Alode] skl A0 90.6%F A

=z ]

=

TR ) 19.8%, AYRE(IN-2) 17.5%, b2 E(0JAH-2%) 8.5%
5 2

NF e F40 AFE2L U9 e BRolen & 4 ou FAK 9 A9
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<E 2-6> 1980~2022¢F A7t A|A¥ ot RjujHA
(29]: ha, %)
A+
e N " 1980 2000 2010 2020 2021 2022 o
X =5=3
217 487 1,302 1,142 1,687 1,578
A5 4.7
(2.8) (2.9) (5.9) (7.8) 9.1) (8.9)
3,682 8,072 11,754 5,743 6,775 6,676
A 1.4
(47.6) (48.1) (53.2) (39.1) (36.7) (37.8)
1,529 3,215 2,695 2,365 3,159 2,771
! 1.4
(19.8) (19.2) (12.2) (16.1) (17.1) (15.7)
2,019 3,374 4,282 2,825 4,023 3,777
A g 1.5
(26.1) (20.1) (19.4) (19.3) (21.8) (21.8)
206 793 1,196 955 906 946
A = 3.6
(2.7) (4.7) (5.4) (6.5) (4.9) (5.4)
88 832 884 1,643 1,911 1,913
7] &} 13.1
(1.1) (5.0) (4.0) (11.2) (10.3) (10.8)
b= 7,741 16,773 22.113 14,673 18,461 17,661 1.9
Z: 7]ebe A 1770 AlEolA 570 A9 Aleld Umx] x|l
At EA TAFEARAIEAL,
<®E 2-7> 1980~2022¢ A7t R|dd oFut YAt
(B =, %)
A
= 1980 2000 2010 2020 2021 2022 o
_o‘Z:I'E‘
A B 3,203 20,381 76,155 90,175 140,266 101,560 | 8.4
A g 125,714 | 413,529 | 751,059 | 452,737 579,053 468,234 | 3.1
7B 57,395 | 179,783 | 178,230 | 191,509 307,652 208,970 | 3.1
7o 75,830 | 177,607 | 306,291 | 248,082 338,881 237,057 | 2.7
A = 10,174 44,099 60,889 72,489 74,856 67,481 | 4.5
7] et 2,602 42,115 39,022 | 113,235 136,044 112,261 | 9.1
A 2| 274918 | 877,514 | 1,411,646 | 1,168,227 | 1,576,752 1,19556 | 3.5
Z: 7]ebe AR 1770 AlEolA 570 Ao Aleld x| x|l
AR BAR TeAE AL
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<HE 2-8> 2000~20229¢ o7} Zxvl ofm} AJAF H|E

B ES

A
l-l:l
2
opy
o)
é

S o) vl
T Ajj v = & YA Afj v = & A A v H A A=
2000 1.642 91.574 15.131 | 776.523 6733 | 868097
(9.8) (10.5) (90.2) (89.5) ’ '
2005 2.450 | 162.312 14287 | 861.019 16737 | 1023331
(14.6) (15.9) (85.4) (84.1) ’ e
2561 |  145.490 19.552 | 1.266.156
2010 22.113 | 1.411.646
(11.6) (10.3) (88.4) (89.7)
Y01s 2.013| 126.297 16.002 | 967.636 18015 | 1093933
(11.2) (11.5) (88.8) (88.5) ’ Y
2020 2.683 | 203.318 15247 | 1.136.816 17930 | 1340 134
(15.0) (15.2) (85.0) (84.8) ’ S
2021(A) 2.939 | 217.425 15593 | 1.152.147 532 | 1360572
(15.9) (15.9) (84.1) (84.1) ’ R
207(8) 2.142 | 153.606 15519 | 1.041.958 17661 | 1195 563
(12.1) (12.8) (87.9) (87.2) ’ U
==
cu= A27.1 A29.4 A0S A9.6 A4 A12.7
((B-A)/A)

<E 2-9> 1980~2022¢ HA7F o} oot 4shak
(&9 ke/10a)

1980 1990 2000 2010 2020 2021 2022

o) re
oY ofl
Y]

3,552 5,358 5,232 6,384 7,962 8,541 6,770 1.5

AP AN TEARARNEAL
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<7 2-4> 1980~20223d A Y} DG e ol

(& ke/10a)
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1,000

2002
2004
2006
2022

e R = T R B B B R B |

wER54(2019)0] whew U bt 23] 96%7F @AYUA 2 sbggow
AulEo], Goix] 4%e 7tBgoe 4ugDn 9t Aos Uehdrt g, gt
AZF 1915 4u|eke 19800 PA| 54kgo]l Eatetgiont, S8 4ul7l Su 2
JAlF ws Zobsto] mhat 199090) F4t o]F A& 0@ Sodon], 201040
= 28.7kg, 20199 == 30.9kg7tX] Z7}s19ict.

Chob 20209 50l= B2UHIE Qls) stmFAlo] ETERA 4u]7h 9w
24.1kg0.2 Z45t7]E stR oL}, o] Salel 2021 o]l CHA] ey o) 2w
A1Q1 31.8kgS 712tQIT}. g, 20220) FUjAAto] Fbeln] 191% 4w
o] 24.5kg(ZAA) 2 A thu] ZAastRct

1980\ R E] 2022471%] AWF 3.6%2] 718G Ho|1 9lon], oje} 7+e. o}
AvlEF £7F 2 Qupt Alels £ ZAMlae olofsbl 289 ol ohjel dim
q0l 7154 AENORM Aol nEH| mel FEolE ojojd Zog welrt

ol
==

D) kol EAQ sy gEost A2AHY EAlORd Sof gloul, AEAHe way 27
of 2y Zta, WY U DAY 5t So, AEAOPIL A W FAZ, AFWA AN 5
of Euxel Hoz Ueid Uk EAEA $U7I Dol 2022).
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(T4l A/ke)

1

@ 2022
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2022
15,923
12,928
10
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2021
14,125

18
CHKREI 2022584

2020

18,894 | 53,312 | 70,645
28,077 | 32,037

11,661

o

2019
12,768

10

ol gt 717 oy
454

A=,
al o
Qro

14
181,40 | 73,965 | 85,650 | 99,483 | 99,506

2018
14590 | 38,407
24,042 | 22,781
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st
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2022
270
11

1

282
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10,116
10,121

2021
F 422339 9%} 0

2020

2019
139

o &g A1A(201949) ofy] 80.8%

550 | 49,937 | 5,611
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7Tt 7] mzolH,

2018
27

S|

&
o

-~ _ J—
< _Ax_ o_e ,._Huo .A_l 110 160 ﬂl x_.o X ©° — i}
Zo T o ol o) —p 0° T ) N .
N O o Mg =
i ._um_u ,u‘M [ n .A_l _.AI_ ° mw_.: ! N H
o A ool o =) - <k ™ %0
A °F Ko R o (=} m.m z
T oL G W B D
nuwwmﬁgl@ S o ° g b T
Ko gt ol & D ope o & OF I s
B2 om o 9 RD o =M = @ =
& e ° Ny > X 7o S - - <t
B 5 o = K om K Ao
o o om mow i s L o B
TR A WS ] o2 H T LT o
K T 5 of = © <F W 2L G
N - oju o Ho ) — — T o M) K
o e Rt < 7 B oW ~ T
~ K o m° T Ohu VAT ! K Ho <k
110 O_H C._O e ,._u|1_ ) <f or _u__o _|_|_| ‘u.lu_l
K S < oo Ky = © ol I -
or o 5T Ao ~ < g 8 I Tz s
[ Ku B B 4 5 T —~ K W ) N
T ok o<k of Ku ™M S W) = = ¥
o N I S L B S - B I i 1
~ K g S ok T
<oy R TS S T L @ FS
2 o T B Zﬂ%#wﬁo_e@%w
= o NI N _
i of e of M% o %o - EA wo N mw _ o 9
Ar < o= o W o S o T o
K oo X% K e R v = Mz o ol Q i
o 7T R g S KX G+ o Ak
T T E T eE oy CE LY oA |4
kaiw%ﬂM%HTLomﬂo_ﬂﬂ
X 50 A B- o ©° ijg! FA
o) of _,m,_ &) o° L_ml T o I i o
R X s Ko % oop BT o= NV
00 AT 5 .__IWI % i K o T X m 1__.._ B4 m%
Lo o7 =B ©° © T ,_H.Z.L | T o X ok o’ ,__mO
o7 H — o © @ N o 7 ©oF x‘o Mw o Klo
<F A = N 5 X
. mw B oo T m% o mm m o M &, r+
T W oo KT CH-E - L )

Al

A

1

A2 B

A




ol 38 5

ok

ool U saFd2 Ul BA H A7) AEAQ St whep 2000 oF
88Tt 3,000&04 2021 °F 143%t 7,000& HZFog A™WA 2.2%29 57182

Bolx Qlth otHl, AHFEY] A A ARl F5HAY 2014 Ach 1]
o] 102.8%2 7|235l7| %= st oL}, o]=s91 2015\ =2 AJAF Z7to 2 ol =

o350l °F 13580 E7HA] StEstHA A& 3P 80.9%= stHstch. 12y

o] AlJstil= AEIHOo R 95.7% ol =2 AlgEs Holi Ut

<®E 2-12> 2000~20219 A7t got 35 5

T2 2000 2005 2010 2015 2020 2021
al —_1 2k

© = ° 883 1,049 1,454 1,353 1,423 1,437

(F=A+B+C-D-E)

O| R ALZFH(A) - - - 44 3 13
A AFEE(B) 868 1,023 1,412 1,094 1,340 1,370
22912K(C) 26 47 49 215 99 64
>Z&%(D) - - 4 - 6 10

712 &) 2 2HE) 11 21 3 - 13 -

N 5 =

98.3 97.6 97.1 80.9 94.1 95.3

(=B/F*100)

A ATEEFNAPYL TEARY,

A, 717 wajo] el FARL AFo2 o Ssh . 94 A% I AR OIA W
A%} Qe AL 57t R0t gAstT BAEe] 9 A 59 o2 £3F £ o
1A ovge wAsty] olck ot ofuet FTA @4 5 Fwshs 259 870l
U ohule] ARIAE 2 4Bl WE £ A7) e olxlL At

AL AIUAl A B steke AR AR} Avlxte] oAl oty
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1) AlFrEl At

Aokfelet ARt ujRbL AbE Edt o|F EAsakwhrt Sof cfst Aof
2 ulg] AAst] JtHMECR QEt 43 oy WS Fol: M Wi}
Aol Folste AAL 5@ 5o Wuj-QEYAIN, 19959 4T L sHAA
stz =ne guol A sho A= gt
20079 ARIGE T Ala E3sto] Ax S EPASt Allor LAE gt
2009901 WAl A AP A L AUIKY A EWSHRR, 0% 20104
ol Yolu;e AjYe Frtz Bstel LPE T Yo, A i £ E2o
2o iR, 2w obs, o, o, g So] 9ok
201TASE 202287K12] M43 Akl AR Amugl, qhuto] Aokye) 2
0 22 rfgoe gou Ao e 1297 & 2505t Eoz ol
T 2eF oF 200 8ME 2Z0] oj2i og Uehdch w3 O Al 2%
el AAREC R e AOHfH) w5 S AHE b ofubs 20110l 19.5%0]A

20139 22.0%= F7FstR 1L, 202240+ 16.4% &Q1 7102 LERGTH
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<E 2-13> 2011~20223 A7+ AAFE A

Al AA
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S
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Y2 sAE 7hAol AUAA|

2R A07HAS PHsHElo 2N 2H|ALS

Faote Aot uEs o E2¥S YsPo

¥ 55t WAoot

FOfH|EANG Y O S50=2 A5, C 2 AT b, R, =
SOl 2Oi7]1E 7HA A2 S50td dolsty, dEMARe 4% AX7HA(E
Yu+AP =] 100% +F)S 285t JE2 fuivbAe] e

2010ty 4~OfH]EAFS 0]

o 52 wAALE
2t

=2, 201195 E 2022

7HR] 2ofjd]E AAS AMHEW ufEr) 1287F 310,033 £ 148,9615(48.0%)0. 2
7P ©ol XRJsl HiE 53 FAHCE LUjH|FO0] o]FojX|= Zoz YUEJTE St
o, goto] 749 20147 7,333E0A 542 €SSt 4Oju]|Fo] o]fojF on, 6
7t & 22F2 48,942E(17.3%), H 2L oF 8 15789] &~x0] Zlog LpERJC)
<E 2-14> 2011~20229 A7t AR SOH|FAIY AA
(9} £)
T+ & Hj &= = 0 = % o} i x & A
2011 6,606 2,909 - 9,515
2012 16,386 1,007 3,290 - 1,633 22,316
2013 11,823 - 12,361 - 6,099 30,283
2014 7,666 2.022 1,973 7,333 - 18,994
2015 3,926 3,412 - 10,776 5,854 23,968
2016 12,744 6,525 - 10,327 - 29,596
2017 21,327 19,031 2,000 2,000 - 44,358
2018 10,933 6,265 49 6,133 - 23,380
2019 11,825 8,038 16,350 12,373 2,685 51,271
2020 6,214 - 1,392 - - 7,606
2021 17,857 - 3,081 - - 20,938
2022 21,654 - 6,154 - - 27,808
st 7] 148,961 46,300 49,559 48,942 16,271 310,033
AR FRE LA ERESA
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3) AR 7] ALY

AR AP AR 22 elow dsto] shHo| AUAA sleshs e
Rsl7] 918h YA 2 A Aejsts AlQoR, 19959 2ol Ablo] Alat
o) =E|oinh. wETe] Aokuls Eol B3t S F5) oA 2yl s AA
7] AfRlo] oM AQED], Al i B2 uiE, obs, ) Al 7E S A
167} E=olc},

ol 59 EufrtAol LA7IRE St FREIE AARE AX BV o]stz

}

ol

HE 48 B8R 32 A 2Ty ERES VIR FH fuliste HrjAE
dozi A se=Te Atstes YAoR, srhe ARNEAATHA(CE Ful+ESH

AMaf A7) RS AmEH, ARR|H7]7F AAE
o] H|7] Z%0] 929,058%(60.1%)C.2 74t ok
31, B 292,5215(18.9%), u} 255,4255(16.5%), O0F=(4.5%) <O 2 UEFTH
55| dote= o 7P W2 AR 71E9 2019'A(1,594,450 )0 AFR|H 7] =

o)
an)
el

f
=
©
ol
el
Rl
=)
r
ofel
i
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<E 2-15> 2011~20209 A7t "AjAFZ AR|H7] AA
(B9 &)
S v & o = ¥ ot & A
2000 49,335 14,567 - 63.902
2001 50,267 16,305 16,046 20,412 103,030
2002 26,337 1,602 35,000 62,939
2003 6.926 3,153 735 10,814
2004 94,412 36,139 - 130,551
2005 12,500 296 32,216 45,012
2006 77,336 27,552 325 - 105,213
2007 25,665 - - 25,665
2008 95,000 29,000 - - 124,000
2009 56,723 - - 56,723
2010 - - - -
2011 93,646 20,000 - - 113,646
2012 - - - -
2013 21,893 - - 21,893
2014 185,924 37,747 - 24,000 247,671
2015 50,557 9,698 - - 60,255
2016 - - - -
2017 22,498 60,692 - - 83,190
2018 10,379 5,673 908 45,386 62,346
2019 49,660 46,562 5,480 98,438 200,140
2020 - 29,649 - 29,649
A 929,058 292,521 69,608 255,452 1,546,639
FAKET] 2% AR 42 58 29y A
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oy 824 24y BN

TEFAL FHRUE 2502 olF((S+i)+5)
5t0, AR #¥L EoA] E' 2 o]Estr}. ojo] A|AIIAL Pox P2 stsH
B, U AR Qo R, AHES Q'R o]E3ttt o9 vig 33
Fo| ZastH FFFANL ZARUT Um0z olE((5 +i,)— S5t oA

Aol EolAl B2 olggol mat AlTHAL POl PR AFSEHA He

o

FE
W, A aBlge A% Qo Q-Q 2F0R ZAF 1Y B-3>2

2 Al RYo] of@A] WatsteAlS Lepdct,

_30_



i = & 5 i X & 3
8T 57 Al A E Wet BT da Al A 3 ®ist
Y32 ELCE] yza
O s 24"“
$* EITE-EIPNC] ISILL + Y
1+ 0 Sptip - 5x
232 + 22

ENEEESPY £+ 3
Py Syt + Sx P, Sit iy

E* 3
el | N

0 I Y& O — ¢° 0 om0, g,

EmaN EveT SN FaHy

oo} 2ol £YF F7I9t HEol T 48 L FFol Z7 5L Pao] w
5933340 olET FHHOl $AR ANE, 2UY. BNY, F2uF 5

o] Mstste ZlS Az 4 Ao TN 2 AFolMe Ao 22 2ds0] U
ot A ol Xl dFE T 4 =S 5] Hste] AeiRdS SHIE

b 23R8 e

H
=
oS,
=)
2
(i
Flo
oX.
>
=
le
ﬂ.l
>
2
2
i)
1
Q
el
oX.
o
Jﬂ
=,
)
ol
oA
oX
=
>
i
Ral
Ba)
ol
_,4
r
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=
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ACR_JM = f(ACR_JMi1, NFP_]My, INPUTP)
#1 AolA ACR_JO2F ACR_M

NFP_JO%} NFP_JM

ACR_JO = f(ACR_JOr1, NFP_]JOy.1, INPUTP)
INPUTP+=

gyl AEjssS oojat,

Ko

St

[9

ojo]
= A7) AR

G e
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Q_JO = [ACR_JO] * [YLD_JO]
QM = [ACR_JM] * [YLD_JM]
58 ANFA QJO% QM2 2 5o AufATS YR RE mEot AHuj

A
U o= ERish Hejgestde 59 ¥ FHR HdH

E5Y 2YSRTRE 2YIAY 2UAPH, FUARIISLE02 o] RolAl

Bz ZAslolon), oj&elo] Atjaos x| goron], R 4HeF oju] HEE

ogd

SSITE olol] Tt A F2 AU AR L A A ozt Jare wol wol
Wsgol 2 544 B3 AdF 571803 ol F7RR o2 sMgsiuct

o] F5E SEHEXQJO, EXQIM)> Ui A4t tfe] ApA|she d]5o] of
O 7] mRo] x| 570(2018~2022) & E|C-E|A S A|Q|5t WAl g5

= A4g Zlolaty spgstlct

HEX5A(2019)0] w2 ZU ¥ot FF9] 96%= QAIUA X JpggoR &
EN, 7HE8 4% 2ulst o UEhdy] miRo] E5¥ ZHERHPROIO,
PRO_M)2 7} B89 AF F 4%7t Fooe A4K02 29ty 7Hgstn
o) yststoirt.

_34_



@ F52 28APHA(Y/ke)

NCP_]JO = f(PERD_]JO, PDINC, IMP_]JO, NCP_]M;-;)

NCP_JM = f(PERD_JM, PDINC, IMP_JM)

of7]A NCP_JO?t NCP_M2 ZAE A FIEFTY AHAPHAEZ  ou]sty,
PERD_JO?} PERD_JM2 2z} &59] 1919 &H|FS oJu]gity. E3F PDINCE 119
=N te25S ulstaL, IMP_JO° IMP_M2 Zt2F =285 81 S35 o
I7tAL Uehdch ZEW Au|ApEASH

A
IS ] T oo
g AR 25, A 2Y7tE0R 2AE0], ot 245 26|AIAe]
o}

<

i

NFP_]JO = f(NCP_]JO)

NFP_JM = f(NCP_]M)

9l MolA] NFP_JO: £43%9| S7lmulriA, NFPIMS FeH%0] 7o)z
Uehdich. £5% S7HPIAEAE 24 55 AuAI) 39S W gH2 7
glgLon], s/lmulslA 9 AuAbIAL GDPHZeloles o] &3] AAstsIcy.

© 5L U 28[FHE)

ot

TD_JO = f(Q_JO ~EXQ_JO -PRO_]JO +IMQ_JO)

TD_JM = f(Q_JM -EXQ_JM -PRO_]M +IMQ_]M)

o714 TD_JO%t TD_M2 24F o ST sHlas|FE <ulstt, F52 it
oI ePIF o mofet 25T TS AlshL aUdE Het I FH= 4

U} E3 LOMIE § GOl UTAR LRl 199 Auke)S ©5F 4 ik
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ol
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tol @r-gsfeict
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ARtz R 1Y

5) sotEubE 9 aulAbEe 245
6) Y=(HScode:0710.80.1000),

A& (HScode: 0712.20.0000
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<E 3-1> FFE YU gy v EY
TN Wiy e AI2EA
= o E- _ _
GDPH S2lo1H GDPDEF 1980~2022 gt3eey
(2015=100)
GDP(A% 9) GDP 1980~2022 A%
RGDP(% €) RGDP 1980~2022 AR
ABIAFE7IR CPI 1980~2022 A4
(2015=100)
shg(Y/2al) EXCH 1980~2022 g2y
WA RIS AL 5
= UAZ7 A5 NDINC 1980~2022 A%
(4 <)
191 XAE=AE(Y PDINC 1980~2022 AHEALE
1 O LN ]—O _l(
o11(H) POP 1980~2022 A7
E 0] A K]
FUAPAA S INPUTP 1980~2022 =A%
(2015=100)
ACR_JO )
AjeiH A (ha) ACR ]]M 1993~2022 A%
0 .
MALEH(E) S_JJM 1993~2022 AFE AR
IMQ_JO _ -
£ o | 19902022 ERRE
IMTP_JO 3 s
ENIIESIR=EH VTP ]]M 1990~2022 =T
IMP_JO ]
+U7HA(H/ke) IMP ;M 1990~2022 tHEAts
EXQ_JO _ o
AET(E) Exg ;M 1990~2022 d=2AEL
7PHIES NFPJO 1986+2022 | A2 SEAI SR E A}
(/ks. BF 71F) NFP_JM
AR NCP_JO 1996~2022 | FRERAAZQETA}
(¥/ks, BE 71%) NCP_JM
TD_JO .
& AH|EHE) TD_]]M 1993~2022 AHEAtE
PERD_JO )
191k 2u|2kH(kg) : 1993~2022 AEALR
PERD_JM
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S8 90 H5EF U 8 9HAS AFEAEYE 5 SR ARG H(OLS,
Ordinary Least Square Estimation)g &-85t%, log-log@Ej2 FAsII Tt ESH
DE AEWHNL AAYD AR ol SHN APINES] SR WA o7t 9o

P S
o2, oo AL AINTE Algstel AAASIAT. FaWA0] ARpESTL S

A% 282 7w dy(rRY) A sPASe] FAX 528 (p-value)
s= sty AAstdon, 2o WAL FHAME o2k Zoh o714 ()oF
t-value, D-W- Durbin-Watson EA4%, L-M2 LM A% EAE 2)o|sty,
ox, xkk2 ZV2E 1%, 5%, 10%014 SAN R {ojdhs UERdHL

@ AxA%
[] GDPYZ20]&{(2015=100)

LOG(GDPDEF) = - 1.404

(-1.428)

+ 0.166+LOG(RGDP)** + 0.534*LOG(CPI)™**
(1.896) (3.890)

+ 0.112¥LOG(EXCH)™
(3.046)

R?: 0.992, D-W: 0.832, SAMPLE: 1998~2022
%1714 GDPDEF= GDPHE2|o[E], RGDP= AA=U5784t, CPle AB|ARE7HA] 4,
EXCHe &< 2Jufoit, 199897E 20229709 #2235 olgsto] Fgslt.
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LOG(NDINC/GDPDEF) = - 14.607
(-21.497)
+ 2.486%LOG(GDP/GDPDEF)™*
(34.446)

R*: 0.967, D-W: 0.329, SAMPLE: 1980~2022
%7]A NDINCE= =UAE7tea5, CDP= =331t GDPYZECIHE e
o, 1980 FE] 202297419 BES o]gste] 375t

@ 4% Ut

[ #uf A (ha)

LOG(ACR_JO) = 4.130

(3.006)

+ 0.314*LOG(ACR_JO(-1))"

(1.951)

+ 0.342*LOG(NFP_JO(-1)/GDPDEF(-1))™
(2.670)

+ 0.336*LOG(NFP_JM(-1)/GDPDEF(-1))"
(2.290)

- 2.166*xLOG(INPUTP/GDPDEF)™*
(-5.503)

- 0.506«DM_ACR_JO + [AR(1)=-0.387]
(-5.237) (-1.030)

R*: 0.854, D-W: 2.246, L-M: 1.881, SAMPLE: 2006~2022
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o714 ACRJOE %A% AIRA, NFP_O= AAE 7HH0j712, NFP_ME
A0S SoHHA, INPUTPE SQAI7HARI 22 2]o]sts], GDPDEFE GDPC]
Zofolelg ofudith. 2006WWE 2022@7tKle] mES FEato] FAAT
DM_ACR_JOE sidiwo] A1 @ Aawist A4 52 maidt dw ofojsis(06,
07, 11, 13, 14, 179 %)0]0}, AR(1)& AHa} 7F 1&F AZ|AFEASS UERACH

[ 2H|RP1HA (A /ke)

LOG(NCP_JO/GDPDEF) = - 3.071
(-1.237)
- 0.3714xLOG(PERD_JO)"
(-1.937)
+ 0.377+*LOG(PDINC/GDPDEF)*
(1.756)
+ 0.384*xLOG(IMP_JO/GDPDEF)™*
(3.668)
+ 0.388+LOG(NCP_]M(-1)/GDPDEF(-1))**
(2.193)
+ 0.396*DM_NCP_]JO
(4.556)

R* 0.743, D-W: 2.599, SAMPLE: 1999~2022
of7]4 NCP_JO% X% AH|AI7}A, PERD_JO: A4% 1919 4u%, PDINCE:
199 FUARISAS, NCPIM(-1)E H7] FIF AuApIAL ofojstn, &
st 74okst A=gjujH 4 DM_NCP_]JO(00, 03, 04, 05, 06, 09,
20, 21AE)2 LEo1F00], 1999AKE] 200267HA]9] HEL FEsHAE
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[ s7Hau714 (4 /ke)

LOG(NFP_JO/GDPDEF) = - 1.821
(-5.239)
+ 1.296+LOG(NCP_JO/GDPDEF)"**
(10.777)
- 0.305*DM_NFP_JO + [AR(1)=-0.365]
(-3.580) (-1.285)

R* 0.894, D-W: 2.067, SAMPLE: 2001~2022

of7IA NFP_JOL 2% ‘57102, NCP_JO: 2% A8|Ab}2, GDPDEFE GDP

Zelolel2 ojujstol, DM_NFP_JO AECIulA2(04, 05, 07, 08, 214E), AR()E Abxkg
2 1A AP PEPIRE UER]ol, 200145 20221371K10] B2 285te] 251k

[ Al A (ha)

LOG(ACR_]M) = - 2.120

(-1.964)

+ 1.124xLOG(ACR_JM(-1))™"

(10.919)

+ 0.392*LOG(NFP_JM(-1)/GDPDEF(-1))""
(5.843)

- 0.621*LOG(INPUTP/GDPDEF)™
(-2.956)

+ 0.271xDM_ACR_JM + [AR(1)=-0.403]

(5.503) (-1.294)
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R* 0.904, D-W: 1.784, L-M: 0.812, SAMPLE: 2006~2022
o714 ACR_M2 S35 Aufs, NFP_ M2 SH3E s7Pdi7H4, INPUTP

o

L =Qxj7}AR|4, GDPDEF: GDPUjZejole|g uehdict. £¢ DM_ACRME

Al e S5 et AR a8, 09, 10, 14, 18ER)0| T, AR(1)E Ahale)
ZF1AF AP Lol U, 2006 RE 202271810 ER-S Fgato] S atgic)

[ 2H]RPHA (A /ke)

LOG(NCP_JM/GDPDEF) = - 5.552

(-2.127)

- 1.284xLOG(PERD_JM)™"
(-6.146)

+ 0.951*LOG(PDINC/GDPDEF)™
(3.868)

+ 0.439+LOG(IMP_JM/GDPDEF)"*
(5.599)

- 0.205*DM_NCP_JM + [AR(1)=0.303]
(-3.879) (1.086)

R?: 0.852, D-W: 1.899, SAMPLE: 2000~2022

01714 NCP_JMZ ZYM3E AHIAPZFE, PERD_M2 FIHEE 1009 AH[F,

PDINCE 1919 XAEIMsAE, IMP_M2 £9H8% 491714, GDPDEF: GDPUZ=

dolEfE ojujsitt. DM_NCP_JME Atel 9 AAs) §ighs 740kstr] sl =Ue

I =roj¥i4(01, 02, 06, 12, 16, 17, 18d =)o, AR(1)S Atx}st 7t 1} Ap7]A
1
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[ s7Hau714 (4 /ke)

LOG(NFP_JM/GDPDEF) = - 2.092
(-5.603)
+ 1.445xLOG(NCP_]M/GDPDEF)™*
(11.371)
- 0.200«DM_NFP_]M
(-3.864)

R*: 0.905, D-W: 1.899, SAMPLE: 2003~2022
o7]4 NFPME ZUAE s7/MROPIE, NCPIMS FUME Z8|aia,
GDPDEF+= GDPUZdYo|8& 29Ju|stt;. ®=5t DM_NFP_JM2 A= 0]¥H4(03, 07,
13, 14 219%)2 oJu]s}e, 20039RE] 2022171x]9] TEo] Z4 o] HEE AT,

ot gLy ofE5E AL F5E LY S S0 &EH VIPE ASA
tisl AAlStE], B2 2](out-of-sample) 7|7Fo] Tjs AFK|L} RPo=HEH =&

g o] 5x]2 wliLsle WHo APsiHct. o52e Hrp1Eo 2 RMSPE(Root

ol

Mean Square Percent Error), MAPE(Mean Absolute Percent Error), H<9]
24 =714(Theil's Inequality Coefficient)S 1259100, 7ZAAHHY HAlo )
ST 2ok oA7IA Ve dIEAL Ve ASAE Yujshl, B2 2wsANE 0

2 1ALole] RS ZHAIDY, AERIGL A EAI7E YT FS 09 ke Zech

n Y-y,
RMSPE = \/12( ¢ ¢ P2 T00 +vvreerenee e (1)
ny=1 Y,
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1| Y-
MAPE = — t t SCTO) rrverrermnneeeee et (2)
”t; Y,
IRy
Theil's U = : t=1 e ECU LR TR (3)

ol AL 2018AKRE 202297H] & SREL J1FOR shon, o5
A7}, MAPES
2 Ushdth AuApAe EAEY 49 8.6% FIWES 7.3%2 Usptoo,
SPROPIAS RAE 6.9% FIF 6.8%2 UERdth AXZAES F GDPY
ZojolHE 12% FUNEIFSLSS 6.8%2 e} 52 o 23290 24

N

&0z RS AuiEd2 7.1%, SIS AuEAL 1.7%

=i L RMSPE MAPE Theil’'s U
SRS 2= 8.2 7.1 0.039
(ha) ZOHEE 2.2 1.7 0.010
2H|AHA S 10.9 8.6 0.061
(Hd/kg) ZOAE 9.0 7.3 0.053
v Jlmu) 71 A AME 8.5 6.9 0.044
(¥/ke) ZUEE 8.8 6.8 0.033
GDP ] =] 0]€](2015=100) 1.3 1.2 0.007
2O R A S(AlY) 7.6 6.8 0.037
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A3 =U gt 1Y

b BAe 9%t A7

O AAXEAR 4 7H

QFmf
A+= SAF
4L 20239 1.5%, 20249 2.2%= 2F2F Ashdial,
20234 1.4%, 20243 2.2%= A9sto] o2l 20244

A
T g

AlElE oz shgstact

K] ol—o []:] H:]E/v] o]

oHd,

sgo] A9
A2 202349 14
R&EE oz Jgstynt opRato R AulRtET} A

3.5%, 202492 2.4%% X utsto]] what

o8 71F

v AgS Aol 2 Wl AAEAE S

of e TiA MYAS WO,

Ho
=

A=
LS.

YE 119rtAo =

A= 0
=

o2 202494 o|%&

x|l 1,306.1¥0]
sjo] 2023¢2
2.4%7} O.X|E]

= Zoz JHgsiYn) ol2fst Aless &8st 2y Y Has9 AAdstE
st GDPYEolH & B2 FA5IA.
<E 3-3> AAGAWS P @ 24
AH|RF=7
a7 | FANwE | @S L
T8 $5E =2 o]g
4 % A/29 % 2015=100
2022
(A=) 51,628,117 2.6 1,292.2 5.1 109.95
=2
2023
_ 51,558,034 1.5 1,306.1 3.5 111.22
(%)
2024 51,500,029 2.9 1,306.1 2.4 112.49
2025 51,447,504 2.2 1,306.1 2.4 113.79
2026 51,397,309 2.2 1,306.1 2.4 115.09
Atm: EAA, =28y, St gAY
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H] 50

L

L

of

[9)

ot T AEFE 719l mer fiEsgol A o

o] ojae WA= 2T Iy
hgerE U 4w ofe] At

A4S B3 AR %7} 7}

ohje} ormp

o/

ofu

%

2 et

o

o] Wolxl: 7

=
=

stegout, of

%0

Kk

A

T
oJ

AAIRE A

=
=

F Z71R(ZAF 087%, FU
g

NiE

beict.

A5

Ao =2 7}

)

|

of

(<

7

=

(o]

ot +aRY A1H2023~2026'4)

w
o =

2.56%)9r= o
<H 3-4>9} <® 3-5>& 3TFS 4E7F

ojtf, <& 3-6>2 0]

=
[

mu

2024

=IMpF71A 79 2023
AH|A}

o,

2r o
[o TN
Pig=fesje)

VS
v

AteF @] 2024 148,050
_‘I

A 11 4]

Yol 20249 2,391haoA] 20264
A

=

[ [

7HA

Aoz Uepgt

Hol 2026 738¥/kgz

=
o
- 46 -

|y

|

ot

=

Sanl
oLt
ME
7HAL 20239 1,9369/kgoll A 20261 2,0779/kg2 %

A
=
N

.S SR
1w
LY }\0}_0

rot

a
v

ojut] Fas|go] St

A

=

g
3.3kgollA] 2026 3.8kg=

2.706ha”7}x] &0
EoflA 2026\ 190.451
H679%/kgoll A &

213l



< 3-4> FAZT gt 7] »F A YA (baseline)
ojt Ly Eav3 AH|X
Aen | guE | aU¥ | auy | oo | SEHE | AN
) 2 73 73
ha = = = kg /kg ¥/ks
2022
(=) 2,142 | 153,606 | 10,399 | 157,814 3.0 646 1,843
2=
2023
2,261 | 148,050 | 10,489 | 152,571 3.0 679 1,936
(A%Y)
2024 2,391 | 168,272 | 10,581 | 172,075 3.3 690 1,960
2025 2,583 | 181,776 | 10,673 | 185,130 3.6 721 2,035
2026 2,706 | 190,451 | 10,766 | 193,551 3.8 738 2,077
o AYATE AR, AXNBAEE, 298, AAWet Sol gt wakd & QS
TS Ut oRPHKR AjsfAo] «tieh VNS HYJo] Tef 20249

14,968hacll Al 2026 16,195ha7tA] Sof'd 7oz Lepton], AAtte] 29 2024
d 1,053816E04 20261 1,139.025E08 2718t Zlog MYL|ict w3t 2Qek
o] golgol w2t F4b|Fo] FVske FAIE Holt, At 11T AR 2024\
20.5kgoll A 20261 22.2kgZ Solut= 7o AWEQICE
919 /kgol|A] ATISH AFSAIS Bo 20261 1,020¢/kg2 A5 7oz YL,
AH|APFAL 20239 2,1209/kgol|A] 2026 2,310¢/kgz Ara3r o2 Uehdct
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IX](baseline)

1 | 57185 | AH|AL
A | MA A olak AH|F
2w AuH A YAk 2UZ LI Aw|ar 17 17
ha = = = kg U/kg Y/kg
2022
(1) 15,519 1,041,958 | 55,319 1,048,950 20.2 716 1,791
=27
2023
15,020 | 1,024,815 | 56,736 | 1,033,909 20.1 919 2,120
()
2024 14,968 | 1,044,039 | 58,188 | 1,053,816 20.5 975 2,228
2025 15,661 1,092,379 59,678 1,101,712 21.4 1,007 2,284
2026 16,195 1,170,535 | 61,205 1,139,025 22.2 1,020 2,310
& AY A= A, AXNGASS, 244 ST o o2t |gkE 2 Q3.

=4 2o
18.901ha7tx] &
2026'd 1,360,986
Fab|go] 5o At

= Joz yeyt 1

Folut AABAVSZ (s, BA

= - AN

A7), 2oju]% S)ofl whet Aol 4 9lct.
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AR 3SH
o u

X|(baseline)
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ot 7lE 3%

E
o

<# 3-6>

W | = |=]e]e
o) D | X ™ ™ ™ || ©
= 4 N N NERSERSS
< o — |~ | ©

© o o3| =

o = S |®|x0 |0
2 H © «© 0 | © | 3
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O —nlo mlololo

+ SUBSQSS IR SSRGS ISR IRSS IESY

A= A", AAGA

<0}

S

=
T

olm

Aol

3

ZIM AT 7191 2023~20261 9] AB|APHAES AZEAPIE S S Y2

EC SRS

Ats
O o

Azt 7]et AXAA
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o

i
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A 24 e

_r

N YOI BEE gt 6|xp7)

o}

L
LI

oA

, =2

mju

ool HEAE WHo|AS(CV, Coefficient of Variation)

=]
=

ko
Hip

7ol

Jo] 9lo] ofa} A=A

Fohuet Az

a
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ol
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= 2

7 4~5
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]_

a
j e

e

°

oMo
=)

o
p-value

0.1369
0.3765

a
(EE: 1996~2022)

AKX

It ADF
7}, £4% 7149 %9 ADF

AAE Atr= TPol] =l

SES-E IR DES

[9)

H
Qo2 ol Aol 712t

(e}
O

aT

Lag order

B I S

A 717E 1996 R E 2022@7HK] ¢

=]
o

g8s Al

7%17(40]

a

71ZA1717] ot
0.1369= 10%
o e aulagbd S92 4 2

S et 2A,

i
1

|

FR A

O
s

-3.141
-2.513

ofmte] ADF ZA EA2F9] 79 -2.513, p-value 0.3765%

=
(S

o

o} Ay AP of
AN

(Augmented Dickey-Fuller)
AFL -3.141, p-value

gl
1 ADF

LS

J(Unit Root Test)s Al3§sHALH.
(o)

g AAIE Ates

oF

(¢

AR
¢}

a

B

o
PRz s

o

o

R

Al 10% o stoll AF7HES 7IAAIPIAl Rl 284 AIAE Ate=

o £
Upepdet.

wo
oA
=54

92
=]
=]
=
AKX
a
of

Ko
Kq
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o
Ho
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EE AAE A=

7t
—

o
L.

1 o5 weto] o

7

|
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27} 9ok AtREch mebd 2
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WA o Fo] =2 AAG Z|Moez Ptk AP7|e A0l 5 HHARIMA) =
%]

O

- =
Fa 2T o7t Ha e HAlEd 1Y & ASAEY(ANN) RS F-E5Ho]

7}. ARIMA 28 o]2& AE7)

AAE 2 (Time Series Model)o|sh 54 W40l wbA #THEX|9] A|7H
o2 Haks 2Asto] vjeo] HehE ol&sts WMo R, o]F sl 27 HlojE Y
Hel mieo] njejoe ojojilth= JMEE A= ot ofA] Fall, AAE
FA H ARG 22 AAIE Ao E44u AP A 59 miEe A
IO 2 ol Bislete] FAA WHZ ol vl AR tigh ol 52 &
2 5t Yot & & o

AMAE A2 HeliAe FA(Trend)et A% 2JE/d(Serial Dependence), 2]
A g4 d(Stationary)at 22 Th2-9] 37HX|9] 7HE BA R it ol OiREe
AMAE Atee 3T £ stdshe FAI7E glojo shal, QIFSH HlojEet A/dol
w0k ofy2t AIAIE At&9] x4,
2,50 A7 (ACE)2 "A It~ (PACE )= AIZE ¢t 1,0 &S 9
ojgtth. ol 98l AIAIE 240l A ol2ist 37FA] 7Hgo] YuliE=A] &Rlsh=

g2 AAAoF stn, ulE B 72 7MdE Al L EAlstoiof st

AAE 22 o5ty W4 ARTS Tgche OHY 2383 of2] HLE
=PHSE Vo= O

2ol A3l PyAol=g 4 ©3(ARIMA, Autoregressive Integrated Moving

o
ajru
=2

M
%
rlo

03';
ox
o

iC)
i)
|o

olr

Q

o}
=
o

n
>

N
N
—_
=2
u)
2
ofl
rH
&
M
2
e

o]
oX
!
_l o

ot
38!
o2k
|o
U
4
ox.
rin o

T}, 1 =04 Box-Jenkins B30z &

Average)2d-2 A1 H(AR, Auto Regression)L @it o|=H+(MA, Moving
Average) B3o] £¢%l myoz thzk AJAY BAQ| hmAQl /PO eH ofet

AAE 2o vlsl #+27F Testal Blud o Sdart ot Jo2 oA qlo

7) Z8133(2005) 2 AEF(2020)0] 8 BALNAFBH(2016)2] AL FEstol ALt



ARIMA Rge AAY 2ol @Az Vol BAR(Y, Y, )T oAy
(eperor s )& BEIO B4E At 2oy, o|F 2402 EHW

chet 2t

Yi=0+t¢ Y, 1 +aY, ,+ 9,

)/; :/’L+ et7916t717026t727'"79 et ...................... (2)

o7IM 578 AAIE Y7t A AAIES FRoll= At

7} 09 ARMA 23o] €t %, ARMA(p, Q)22 t}go] A} o] 9] 7]

r{m
5
—
D
(6[0]
=
)]
=
(@]
2
Dal
>
‘O,
[}

BEA|G AR 0 HEATOR THY AIYNDEA AR(D) 2FY V2 A
U WA QAT HPAPOR o] olFl o] EWRLAY MA(Q) 2FES 2UT ¥
et it

Yi=0to Y, +¢Y o+ "'¢’th—p_91€t—1_92€t—2_"'_9p€t—q+€t = (3)

A AR 2t A (Homogeneous nonstochastic process of order d)2tal
sto, d¥19] A2 &6l €2 A IS ARIMA(p, d, g)2Fol2tal sttf. o]
= YA AR Backward shift operator)?l BE #-&5to A0z UERHH

H(B)AY, = § + 0(DB)e,
¢(B) = 1= ¢ B— B~ ¢,B"

0(B) =1-6,B—0,B%---—0 B’
A’= (1-B)

(714 de AREELSE UEUH, ¢(B)e 0(B)+ 217 AR, MA Q4IRS oJufsiet)
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ARIMA 2R9] & ZFAt= 1) AAIE Atao] Bt H 249 A48 &9, 2) 29
A9 3) 2y AL F4, 4) 2y A, 5) AF o & o2 pgEch A Ha) o
Ae AAIE Atml] Bde A5t vBAIAIEY] 8% *RZ(Difference) it
S &5t AAIE Atrol ot R 2AFe] AA/d(Stationarity) S £
ARG 778 782 TelTol EXsteA] AR5 FESHE Zle 2ulsith. T
= ZA(Unit Root Test)?] £==2 tjEA O 2 ADF(Augmented Dickey-Fuller) 7

l‘l[‘

JH
i
?l[?
0
N
fu

At Dd-o| 2(Phillips-Perron) A%, KPSS(Kwiatkowski-Phillips-Schmidt-Shin)

74X o] 9ict.

a o

g @7 299 p. d. q AIAFE Z7ASH] Hgt AlE(ldentification) 172

2, 0]9] WA= A7|AFLSEA(ACF, AutoCorrelation Function)?t T Ap7|AFRL
st~ (PACF, Partial AutoCorrelation Function)?} &&=t of7|A Ap7|AHGSE
PACF)= AAIE Atz + AAL 2% Z Y AR AdgdAE AlSsts
|52, ARk APIBASE he 2Al9 2T
plk)=Corr|Z,2,_\] = val(/ji’(g)l): :Eg; .................. (5)
9, HA S (PACE)= AIRPE kI & @] Ao AHEAIE AlAT &4

2=yt Gy gt Gy by e (6)

(o714 87 ol A9] pk)s BA I BES0] SN R@ASA 0 SAsIE)

olgf ol BYAEAGIALE AAY WEAUYS Alole] WAL A IFUYS
(ACF)2} BIAI7|2Ha(PACF)E Z83l0] 573lof. ARIMA(, d. 2 &g 7

& AZIZAR) 249 pot ol SHHMA) THR% o U2 MYk oIt
i el A[47E AEE olF Bz 2stn AYEolof shuf, olr) waAA

Fsle WHORL ADIGTASY WAIGURS] Ao A(Spike)o] AlF]

ox,
ol
—

uj
>.



et

%

g e Vi 2 mEoz wdshs Wy A (ML, Maximum

Likelihood)S E3F ¥l 2] AA|FHLS, Least Square)S &85t ¥ido] tjgA o]},

E
ob

st 27 TololA] ol TiotEel Ry & HEo] Alpz pHH ERYS A
Aot= dHo 2 MY 7|&(Information Criterion)g & 4 Ut Aoz

of7to]A] AB7|F(AIC, Akaike's Information)o] 9Qlt}. o= 7|& z2A" R?

(Adjusted R?)Q] 7S WA} =71E A] o|&2lo] =olx|= ulj&lsto] ut

0%
ol
-

oV

q7t leng s Aokol A, & (1Y /d(Parsimony)2 WEA|Z]7] ¢fs utct
S A= AAIste EAI 4 (Penalty Function)?] d&o|tt. AICO AR ©f
& £ A ol AIC

o IHE £ Q= g AHE  T|EQJA SC(Schwartz  Criterion),

gjo
=
m
lo
=2
)
> s
i)
b
lo
4>
Jh
2
A
i)
i)
ity
rlo
ko
ogk
)
o
K

SSE

(4714 T Fo &8st BF5Y & ke 23 Ul d5H29 5 9oulsiy,
SSEx QAA|&F&HSum of Squared Error)e] 2Fxjo|ct)

yl SR g2 2@ AT 9AIRA, o]9] 1o A = FFRHResiduals)E A7 5h=
Wejo] EHET ARbe WARZ] oist 232 wEMu A (Fitted
Values)9] xto]S& Uet=d], AJAE BAoA Ztxto] H@-2 (o]ojof stil, At
Ap ZF REAZE glojof o F3ko] R A] ol Hop ek o F
7

o
=
o|2{gt Ztx}o] A}7|AtIHS AAsH= WHOo 2= Box-Pierce ZAAOA A=

ol

=
=
/MA%t Liung-Box Z%4%ol Utk Ljung® Box: AA#EILES 272 IS

g&ato] AAIE 29 AYE=

re

ot 44 sAFS AAlEeH, o

o
m

+ Ljung-Box &AIX]2] p-value’l 0.05HTH A5 H& o|F “go] A Hd
Aol #eh AR AZE a2 UEdTh oler He=w ZRte] A 4R
sl Q-Q(Quantile-Quantile) 2o} ZXFO] S|AE TS T E0 2K AlZL
Aoz =olsflE & Ut oleh #22 2 PAE U 24, A FS 7A FF

Fol AAEH 9 ngoz AF o5 At
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b
HJ
ofk
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nc

ARIMA 29g 835 Yot 2HAPHE o5 =g /e 7igsty] Ysh dA o
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<E 4-3> g YE 7P J1EEAY
717t 19969 4¥~2018¢ 34Y)

—_

-+ = FuH(d/kg, FE 71E)
Bt 1,550
z) o} 3,501
ENEN 626
B ZEHA} 524
O = (Skewness) 0.62
7 & (Kurtosis) 0.60
HEX] 264
O AAIE Rt=of Fd7d =<l
AAE A0 Qlof &4 AIAIE A7t Aol 7S B5St=A] RE

Axste wbgol Wastch et it AE b WAtEe] s 99T Al
%2 BEH: ADF WS AFstAch. xtzol Dickey-Fuller S
4.7265018], p-valuel: 0.012 Lteh}t 95% Al=lz0lA dlolelo] Teldo] )
stol, Aol Qitks ME/PES J17t dstee A=doRs Jut Yy
1A Artat APYe JK o uehdth 2oy, 9AkRd] ojet aejmg
NEEAE Qs 20 Hojo], R Z2IoA AAY dlole]

£
o) ARR4E AL ndiffs) FHE WET AW 2A7F 12 UEpd, 17}

p——1

X
ol

2 -7.83552 Yrtzol] W3] A UERon], p-valuert 0.012 Uept of
AR 2 95% AZaEolA TS mERTE ARIES s|Zao 2K A7
Ateol o Swstqltt 1Ak kst 99 sbA dejm ms ZA7H A
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=
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<E 4-4> g A P T Y AWRAR L 17 AR
T8 ADF AR EA = Lag order p-value

oFnt J1A(UAL ) -4.7265 6 0.01

oFn} 7}A(1A} AHE) -7.8355 6 0.01

<Y 4-1> g YRFA(RAE L 1A AHR)
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of gt 7ol wel, & 1ol Ayl meh MA(Q)Y) Abat 12 ARt
IFH, PACFO] &40 4% AR 4 o]22 09 S 7HA F78A%0 AR(p)Y AF
L 42 Uepgol}, mro] oy zryAel 9ol mal AR(p)e] Ah2 AR
o2 Folg AU es s FE 7IEd T2t A4S AEST 24 2
, AR 29 ©f, & AR(2)Y T AIC 7]%& 3657.528 71 27 UERET

stH | RO forecast M{7|X] & auto.arima() 4= ARIMA 23(p, d, q)9 ZF

29

AN D

=]

H AALE AHEo2 MAste] Fid, ol 7]EC] ARIMA 23 9ol Lxat Al
HEE, 948 5)2 Ful Hxgh dAdo] iAo r WAlste Ad¥W &S 1l
3t walol SARIMA(Seasonal ARIMA) ®&lo] xf o] MAs|Ec}9) SARIMA

232 ARIMAR, d, q°lld (P, D, Q)s AH47F Z7kE|0), 01714 P AEAL]3]
A%, DE AEARE, Qb AMoSWRE, st AR 5715 9ulgich. SARIMA

oy E3F AEA XH(Seasonal Differencing)td-g Ea FA AAEZ wgH

)

7ts5tth. auto.arima()S ASEsH Ayt SARIMA(2, 1, 1)(0, 0 ,2)12 23o] AA
Ao® UeEhon, AIC 7|Z02 % 3561.398 7|& ARIMA 2&o] y]a] &M
U} B 2ol AE4o] 1eisl SARIMA 2¥g S5 EAstart,

rOl‘

9) Boxef Jenkins(1976}& A% 230] AL A1%o] EAT A ARMA 280 SAR % SMAZ
Ut Yot AE UYL slon SARYT SUATE A AR AT 71]’“ T2
sﬂ}sp— Ao gy, MAE3E A % 5

}2007). 2402 Uehgel o gat 2t

o>‘ |-l:\ ﬂJ[O
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ACF

Parfial ACF

<732 4-2> ACF 9 PACF

Autocorrelation for the Onion

NCP

24

Parital Autocorrelation for the Onion NCP

02

<® 4-5> ARIMA (p, d, q=2& A

'
24

AR AR

R AIC
Algg]e 1 ARIMA(4,1,1) 3570.52
AlUg]e 2 ARIMA(3,1,1) 3569.28
Algg]e 3 ARIMA(2,1,1) 3567.52
Altg]e 4 ARIMA(1,1,1) 3591.98
AtsAdE g A8 SARIMA(2,1,1)(0,0,2)12 3561.39
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<13 4-3> TR Q-QFF % S|AETY

Q-Q Plot of Residuals

g
8
8

Sample Quantiles

Theoretical Quantiles

Histogram of Residuals
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»
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residuals

o, BofA H= vib Zo] Ljung-Box E7A1F2] p-value E3t 0.9582= UE}
U 95% A#azold SAMOR Solstal el Ueit FIxbEe] AlgTo] ¢

HHGEEAZE 0= AF7HES 714sHA] 2ol ot Add 2ol & Agd A

rOl‘

o pE 4 9tk
<® 4-7> Ljung-Box 74X ZAu}
S X2 df p-value
Residuals 0.0027 1 0.9582
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20184 37HA9] AIEE HlEgOR BYS TEsto] o|Sstgon], Huixl 71zt
2018 404l 20239 3YrHAIS J|Zke ER 9 o]52 913 HOZ ol &}

AH|AL 71E ol5EH|WE Al 4¥€oA 5E2 RABE. 6EoA Add 3ETHAE
ZUAS0R B2l E5E2r o5Z2%E FESIYCH ARIMA B39 59
Gt 714 ol AT R o5 A4 Aae o mot 2ot o5 At o 7]

o] AolAAE ol 5ol gastid), ok BTt W ]S o 5ALE o5 At
o] W 9ej7t o AN we} Bl SUIEY] GRo2 AjRHc. ol9 3
9 A7) ol5S YelHE M2 2Y Yue 2y EYste] FrIM02 Ry
BAISHE Y B ol ol Aol ofgt JiEEe 23] wejst: 5

o5 Y A3k AA Y J1He] AEHUL MAPES 71EOR 18.4%, F3H
2 2R PO FUSL 11.8% FWIFS 19.6%2 LR, ox wAldA

AEis s AMafre 544 714 s3E0l 7] ™ol d5Ho] ta =24 H=
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<14 4-4> ARIMA 29 g} 9714 oF Ay 1

Forecasts from ARIMA(2,1,1)(0,0,2)[12]

2500 3000 3500

2000

Al

|
<HE 4-8> ARIMA 23§ o|=3 74 ZH1H2018~2022)
gutrtA ZAE guprtA ZUHE gt
28 71E (2/kg) (2 /kg) (¥/kg)
AEX| o EX| AEX] o EX| AEX] o EX]|
2018 1,582 1,850.4 1,723 1,854.7 1,554 1,849.6
2019 1,579 1.900.0 1,783 1,955.2 1,538 1,891.0
2020 2.415 1.873.4 2.265 1,862.8 2,445 1,875.5
2021 2.039 1.879.1 2.415 1.879.1 1,964 1,879.1
2022 2,494 1.879.1 1,843 1.879.1 2.624 1.879.1
RMSPE(%) 19.4 13.9 217
MAPE(%) 18.4 11.8 19.6
Theil's U 0.11 0.08 0.12
A3 AFAIEY 2P &8st ot 7H4 o & 2y i
7F. 1A H(ANN) 2y oA HE
O JAFA59 oot dEitA
Ol 5-A|'5(Al, Artificial Intelligence)o]zt 17t} Zro] sh&ahil QA F & mdar 4



A = 7 ARE AAES A-I5H] /9 e Qulsith IEAlEo] ¥
o 19409t AZe] gabher), 19433 UjRe] AT ARAtel 9 WA=
(Warren McCulloch)y}t =2]&xQl HE| nj=(Walter Pitts)7} AE5HA w20] Atz
YelolA] G7he ol JRLT o)Ay L] Bolel WAS-Hx RPL A

A EfESHRITE o]% 1940 TRE YRER] AXRRl ESHAIAETL J8etEn] AR

]_
E] 7]=o| &7|AoZ ddstyl, 1950 J=9] 48R B Ef)(Alan Turing)2

A]

rr
olr

‘AEE 71A19F X]5(Computing Machinery and Intelligence) olgt= =22 dig
sto ZBETE A AT 5 QER] BUY 2 9l RUHAES At

oS3l 19514 u]Ze] AFE FaAt ol @l

|~

7](Marvin Minsky)= %] %x9] s
&5h= 7]74|9) SNARC(stochastic neural analog reinforcement calculator)&
sk = stRen, 19569 U]=9] HFEHSIAH & ij7tA|(John McCarthy)&=
cEvA AMA2AN AFASolete Bolg Mg ALgSiALt olF 19584 0]
=9 ABZB=dA 3 2AlEH(Frank Rosenblatt) o]d WAF-mj= 23
A2 ABAAY TRAFS FRskAH

&2 0= st AtA0A oJulx] Q1A Ao d5she Adt
S ASE= shH, 19599 o= IBM ALY otA] AFRA(Arthur Samuel)o] Z X2
HAl2Yd(Machine Learning)l0) 7|E@-& Aolsty, AA AU m=z =80l FAS
arsteial QA Bolrh AlslHos WAL Wi Ssloirk(1at R57)). |
9k 19699 oFl Y1A7]7F XOR =2] £AlE si&8stA]l Rshe mAEZS] SAA

= AAstks AAE &AL olo digh #A2 AR AFZSE AL, AARISAIE

stsQt AAI7| S WrE JAFAs Foke= 1974 U]= st Erjslwe] 2 ¢ojE
A(Paul Werbos)?7t @A} dXiHBack Propagation) ¢12]&-8 A|otstal, 1986
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— =] = f

S T 252 HAldR dAls AREE ZFsto] A9 BE FopollA Z8EA fley,
ARE AIZQAL Qo Alelo] Al Qlof Wol, A Al A, ARH AY 2w, YEYI W
oF & Zof oA F8&EHL AT
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d ol 77 B o we] AlzZe] 31E(Geoffrey Hinton), 7Be2]xujof ojgtw
o] flojHl& HHWstE(David Rumelhart), =A0]AH fjste] =dc do|dA
(Ronald Williams)?} =02 QX dXnt dvglsoz = mHAEZ(MLP,
Multi Layer Perceptron)2 st5A|7 XOR A& #A|E siAdsidl= o d5stH
A TA] 2} B57]2 uglolstgdct Te2jy 2EHA njRS 83t AHAF sy
(Gradient Descent)oflA 7]&7] aAo] WAsts wAIF A (Overfitting) =+
Al, AFE stedlolo] odg A obs HlolEY B5 S22 28 4575 5ol
SHAl =it

J3E 198090 & L eolo] T (WWW, World Wide Web)o] ®¥-FE]u] ¥lg|o]g]
AliZE A2 F2]AF dloly 23 YT HAE T F0F ofy2t 1990dH
SojAs ABE stogort 24 E2 wAg D, 149 R 7 JHSssiAHA]l glo]
B A2 g5 IA 945 FFE}AS. 12 Q5| 19973 ul= IBMof|A ThE Al
E3}l olZx: A Z(Deep Blue)7t GA| A AA Aol 7i2] 7tA
n}2 i(Garry Kasparov)E Atz 525 7150 A AZAY ol5S ASAIZH.

2006 A=2] Qe HS AlEYe feh whE oh5Yale]E(A Fast Learning

et
S
%
rlo

ol

ofr
i)
O
m[m

Algorithm for Deep Belief Nets) 2= =522 9HHSIH 7|&E QlTA1730to] dhAE
FEiQl H2id(Deep Learning)!De] A& EAA 02 ALt F/dH AHH Al

He ugoR 2UFL 2417
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rlr
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710l TEstuA 2011d0]= 0]= IBMojlA 7ot sk&(Watson)o] #H=4& A2
o] (Jeopardy)olAl 252 5H7]& sFlth. ESF oS3l 2012d0fl= Al IE 1
27F &8 9l Auct E2E thste) smjulH(Super Vision) AEol ofu]x] <l
A7 ZIg] el ILSVRC(Imagenet Large Scale Visual Recognition Challenge)oi|A]
958 1%t FLA 7|2 Au £48 AsHs duts D

20108 oAM= F2idol thet d47F o AR ESlen, 20161 d ol= 4nt

11) HAlgy guggoezs= ‘]£T£E W] mAI(SVM, Support Vector Machine), @z A E
ol

(Random Forest), Q1-ZA173THANN, Artificial Neural Networks) & Oieksih], 1% daid2
ABUEUS JHro R YHAZ INES B, o)k T LU ApuFYL T2l U
5 22 o) o)y FoEA WA 7t uHFAY WAL Bot Dr|HoR BUAL 5 Yok B
Fol ot ded 7Y & Hrdoz MIAFGYDNN)E & 5 9o, 25d o|ux|Aa &
ool A} Z8E = FYFAUGTCNN)Z =xt Hojg] Melo] Hold A FdFRNN) & ZF A
FAEUL ST Feltn ¢ 4 Yot
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Oll

slo] = HoRRIE=(Google Deep Mind)7} 7HEeh Ql&A
1(Alpha Go)7} &=9] olAlE 9HE HJUlE 45 1H=E 325 7150 4Al
A AAE w27 Ao olA™ JeAls 7lee dAd ol2=2iMe YR EAEL
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(Axon terminal)oflA]

A ol wHo=

e

el

, Al'HA(Synapse)ztil

Synapse
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©
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Axon

Nucleus

Dendrites

NEURON

NEURON

At&: Olivia Guy-Evans. "An Easy Guide to Neuron Anatomy with Diagrams(2023).,
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X i

Input layer Hidden layer Output layer

At&: Changpeng Shao. "A Quantum Model for Multilater Perceptron(2018),
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1
SSE = Bl

Klo

o

- o
LI |

A daAlA HEY

I
o

o ro.
t%&a

gt
[

42

ol 7o

Fo,
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o ExH

4, ReLU(Rectified Linear Unit)gi4> 50|
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R E (Hyerbolic Tangent)
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Abstract

Agricultural products are characterized by inelasticity in both supply and demand, so
even small changes in supply and demand have a relatively large price increase.
Especially for vegetables grown in open land, production fluctuates depending on weather
conditions. This directly leads to price instahility and confuses the decision-making of
producers and consumers. While the government promotes various supply and demand
stabilization policies, but despite such efforts, price instability is increasing.

Price functions as a signal to efficiently allocate resources by providing information
to the economic activities of economic actors, and rational prediction of prices is one
of the main concerns of economics. Multiple regression analysis and time series
analysis are mainly used, but recently, price prediction studies using machine learning
have been actively conducted on various agricultural, livestock, and fisheries items.

This paper developed an onion supply and demand model in the form of a structural
model by cdlassifying it by breed using applied measurement techniques for onion items
that are grown in open fields and have a high proportion of production and production
among seasoned vegetables. The onion supply and demand model is a partial equilibrium
model for each item, and is constructed in a dynamic recursive form to understand the
effects of various policy variables and environmental changes. The OLS estimation was
used for equations in the system of equations, and the final model was selected in

consideration of the explanatory power of each equation and the significance of



individual regression coefficients. In addition, individual models were constructed
assuming that April-May is a early-riening species and June-March of the following year
as a medium-sized species depending on the harvest period based on the crop year.

A predictive power test was conducted to compare predicted and measured values for
major endogenous variables in the onion supply and demand model by variety, and the
equations in the onion supply and demand model by variety showed good predictive
power overall. In addition, the supply and demand forecasts for the next four years
(2023-2026) were presented based on the assumptions about macroeconomic variables
and exogenous variables in the model. Looking at the results of the onion supply and
demand forecast, which combines the supply and demand forecasts for early and midlife
onions, the cultivation area is expected to increase gradually from 17,281ha in 2024 to
18,901ha in 2026, and per capita consumption is expected to increase to 26.0kg in 2026.
On the other hand, as a result of testing the instability and stability of consumer
prices by year of onions by variety, both varieties showed high price instability and
unstable time series, and it is necessary to review, compare, and evaluate various
application techniques that can improve price predictability, which is a major supply
and demand variable. Therefore, In this paper, we tried to develop a consumer price
prediction model for each variety using the ARIMA model and the artificial neural
network (ANN) model. Finally, as a result of comparing the predictive power
between the supply and demand structure model, the time series ARIMA model,
and the artificial neural network model for predicting the consumer price of
onions by variety, the predictive power of the supply and demand structure model
for both early-riening and medium-sized species was relatively superior to that of
the time series model and the artificial neural network model. In the case of
early-riening species, the supply and demand structure model (8.6%), the artificial
neural network univariate model (9.9%), and the time series ARIMA model (11.8%)
were found to have the highest prediction error at 12.5%. In contrast, in the case

of medium-sized species, the supply and demand structure model (7.3%), the



artificial neural network univariate model (11.4%), and the artificial neural
network multivariate model (17.2%) were the highest at 19.6%. This paper
analyzed only monthly data, but it is expected that the prediction performance
can be further improved if high frequency and long-term time series data are

secured and additional model improvements are implemented.
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