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Abstract

The Korean pork industry has grown amid increasing consumption and structural changes in its
production base. However, limited supply adjustment capacity and the growth of imported meat
have resulted in persistent supply—-demand imbalances and price volatility. This study aims to
develop a simultaneous equation model that incorporates the biological production structure of pigs
and utilizes pig traceability data to enable monthly supply—demand forecasting and scenario
analysis. The model comprised supply and demand components. The supply sector reflects the
time-lag structure between production stages, whereas the demand sector estimates consumer
responses based on price and income variables. The analysis revealed significant
interdependencies among production stages, as well as statistically significant demand elasticities
with respect to price and income, and substitution effects with imported pork. The model
demonstrated strong forecasting performance, with in—sample mean absolute percentage errors
(MAPE) below 3.1% across all variables and stable out-of-sample errors. The model developed in
this study is expected to serve as a key tool for forecasting domestic pork supply and demand and
for supporting policy decision—making.
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83 3 AFRH] WS =4 (Instrumental Variable: V)2 &-85t0] 20A | AA5H
(Two Stage Least Squares Estimation: 2SLS)S &3 WA o B2 AAstcE A4 A3 OLS

2479} 2SLS 4 A) 7F BAH 07 G018 Aol 7} ERISIA oo, ol A0l RIS e
2 oJujgith13) Wb B A7olq AAS 7 WeI AL S AP TEE 7K m W 7k 54
g BAZE S e Ao WEkEo] RE WAL $4% ﬂixl%‘ﬂ(Ordinary Least

Squares: OLS)& ©o]-&sto] 7513t

HR 7] FEEG F50) ol 8E = 78 FEHH A2 Eviews 9.1 A ZETIHE o]-§sto] 74
ST = P A2 M 2 el si4 9 8ol ALB5he] log-log - FHIZ 3L
o, 7t w3 9] A5 (Coefficient), t-value, 2H 9] HFE(R?) 5& &5t HF TP E Al
ot Ee, AAE Aol #3224 HILE HEYSHY] #13l Bai & Perron(1998)°] A|Fet ths -
ZH3}F HA(Multiple Breakpoint Test)< ©]-&5tA . ol= @Y A|- Q] 2B FX|oh= 7]
& WA g, B40 2T AFS SAC] AED o, 2 SAIA A Y B e R A

ZA Ao A o715 Bt A1gd A w5 Stk AR ol AT

ot&d, F4 9 ZF0)A 274 autocorrelation)Q] A o EE AA5H7] Y8l Durbin-Watson
A= Breusch-Godfrey LM AAE HAlstEoH, AL 7+ Z7)Addo] Yetts 5ol
Newey-West £ QA5 #]-&olo] HA5IA T Newey-West B2 FHx} 7F A7 A4 = o] EAF
X(heteroskedasticity)e] £AstHete 8 2, 3AASE OLS=ZE

\1

¢

ot
|
MN
lo
Wi
ﬂﬁ
=2
o
ol
rr
lI.
1:5

FAotE], EEAE 2AFo RN 9 A4S FHT £ o= FHE 7RI Newey &
West, 1994).
13) = @ S0 tfjet 2SLS =4 of| A ZHA1E A2k HA(J-statistic) BAIF 0.0512, 10% FoFFoA =HS7 efgehS B9l

Stk e, Aol SAIEIE A1ARel BA57] SelsbAs A7) EolzbEe] thel 89 ZeHDurbin Wu-
Hausman) U4/ A4S AA1g 23}, OLSe} 25L59] 24 7F SAZ 02 olat 2fo]7} Lt Qgket.
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3.1. 3%

Mo

3.1.1. BE AR T

BE AMGFESO AT (E 3)o AlAlok et 4 A, 8709 M9 = AT 1% 571
St BE ARSFE 0.12% S7ste A2 UEY, F$E=0] BESR A7 7] 47 AlA7E &
Aot F&= ARS7IRE Szt B JfAS F7HE o]0l d 4= QS AIARRETE M, EiA1L7] Eef7t
o] FEotd, HiE AT AAchHs 208 YEHRARE, o= SAH SR Fo5kA] ottt

BE ASESY AAGY L2 HIFE ERlol] 9 453 Ve R o xS A S A
AlgE A3} 20199 109, 20209 49, 20249 79 {93t 24 #sP7 245k A 02 Vet
oh. FAF o R 20199 109 o]F BE ARSF4E 3.1% AAche 202 Yeyton, ol =y of
7P A DE(ASE) B o] w2 i AXE, o5 ARt 52 Y 2A7F HE AR 7]Rk] 213 A2l
VS v AR A E) 20204 4 o]F BE ARSEFE 2.1% Aok 208 YT o
Al7]% COVID-199] EAtat Abs] A Al &7] Z5t7t £43HE Al7]&, o] & QIgh 4] =9 FA4e}
57te] WA o5 §&o] gt o] Yehd Ay S|4 F ). 20249 792 Ay tie] A 17] 4T
o] §53t otz |7t A B HE AHZE B Al7] 2, o] & QIS AR Bt AT 57He] BY B
AR ST B AR Ao QFE UlA o] F HE ARSTSE 1.3% HAT A0 R A

B3 2= M5+ 82N

A FEA= t-value

C 12.594 *** 53.652

In(GP(-8)) 0.120 *** 5.332

In(NWP(-1)/PPI(-1)) -0.002 -0.333

SD19M10 -0.031 *** -8.603

SD20M04 -0.021 *** -5.920

SD24M07 -0.013 *** -4.812

Sample Range 2017M09~2024M12
Adjusted R-squared 0.81
Durbin-Watson stat 0.70
Multiple Breakpoint test 2019Y10M, 2020Y04M, 2024Y07M
F 1)K, = ZEZE 10%, 5%, 1% oA g2 Qulgh

2) Durbin-Watson A3&AI%°] 0.70°.2 2714 EA7t 2ot A2 HEY Newey-West EEQAHE 0]-8-5

3) 9714 GP= &&=, N\X/P— HA317] Z=vj7HA, PPI= A7 HA4, SD19M102 2019 104 o] & 315} ¢ 1|
(20199 10¥ o]AL 0, 0]F= 1), SD20MO4E= 2020 4% o]F FXH3} Hu](20204 4¢ o]HL 0, o]F= 1),
SD24M07-& 20249 79 01? 2R3} Hu](20249 79 o]H2 0, °]F= DE HEH.
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3.1.2. A& AT

A G FS 2 AIE (& Hol ANt B4 A3, 449 Do) RE ALEST} 1% 5715
WA AT 0.94% F7H8Hs 208 theht, o] QAL 9 Bt whge] wE geld A7t
HojZeh, B3 AE AREAE 01 0.1%4 5745 208 et

S
P, ole AZA WEolu & SA T FEsH, Be A HAHJA T, Ve =Y 2

n

el
=2
N
D)
rt
ol
y
)
0.9,

o 1:1]7‘0

(¢}

AE AGTS0| AGY B4 A3, AR WE5HL Bglov Aubd o 2 wshs UehtA) ekt
129 HH] 6~890] AT H 02 Z7hehe AL HeEd), o) REO| SeE&o] AH Aol Tl
o Q= Aow WrtEt Yo BEL o8 1L AEYAR SFgo] A3tETL ALl
3| QYA Q) B4 2hdo] 2 o] sEj&o] L AFS BTk 5E 9, 2020). ol e A

230 SehE BEC|A BukE AHEo] oS Ao Hold A4 Sk, v
5 LEC]A BukE JHES AL Mo A et A4t sk ARH dE

i:x}r

B 4. RE NS5+ 2821

=TT o=
A FEA= t-value
C 2.099 1.642
In(SOW(-4)) 0.941 *** 10.144
TREND 0.001 *** 27.473
DUMO1 0.008 1.135
DUMO2 0.019 * 1.971
DUMO3 0.028 *** 3.823
DUMO04 0.025 *** 3.478
DUMO5 0.023 *** 3.215
DUMO06 0.030 *** 3.796
DUMO7 0.035 *** 5.101
DUMOS 0.035 *** 4.266
DUMO09 0.028 *** 3.539
DUMI10 0.024 *** 3.333
DUMI1 0.005 0.852
Sample Range 2017M05~2024M12
Adjusted R-squared 0.90
Durbin-Watson stat 1.39
F D) s 2 10%, 5%, 1% FeEollA Fofehe Suigh
2) Durbin-Watson HAEAIF] 1.392 7|43 EA7F 2A5h= A 22 YEFY Newey-West & 9215 083t

3) 9714 SOWE RE TRENDE FA|H4E Uehd.
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3.1.3. 4= AS 5T

= AT FHETE (E 5 AT 24 23 270 A9 A= AR 1% 57t
ot SAE AASFFE 0.56% S71ohs A 02 Yerylth ol A% 0~271€ v]gthe] Z=o] oF 274
SOAE TG A=, A IA ALY Wbt 47
AZFE FIL o2 @A 9] ARl o] dt JoFS mlRthe oA AR HA 7 SEj A Aol
5Ol T Yt o™, 6~10¥ ==

o 3
ASTSE 128 o] ] 3, 1~488 © WA 290 ol AHE AR 2 At AA
=

e
o
)
2
N
=
e
=)
rE!
19
Ho
oZ:
HTJ
)
ol
uf
Fl r

ox
it

S~
]{S
—n
B
18
>,
N
i)
)
e

S A t-value
C 6.530 *** 9.390
In(PIGLET(-2)) 0.560 *** 12.238
DUMO1 -0.008 * -1.981
DUMO02 -0.012 ** -2.026
DUMO3 -0.012 ** -2.552
DUMO04 -0.009 * -1.777
DUMO05 -0.002 -0.493
DUMO06 0.010 * 1.946
DUMO07 0.015 *** 3.417
DUMOS 0.025 *** 3.941
DUMO09 0.023 *** 5.014
DUMI10 0.013 3.485
DUMI11 0.001 0.370
Sample Range 2017M03~2024M12
Adjusted R-squared 0.89
Durbin-Watson stat 1.16
F 1)K, = ZEZE 10%, 5%, 1% oA g2 Qv

2) Durbin-Watson &A%l 1. 1@; A7) 3 BA7E 2R sHe A0 2 YEhY Newey-West B2 34HE o]
3) %17]A PIGLET-2 AH=2 yehy,

oo
UOI!

HISE ARTS FYATHE GE 6O ANSIROH, BE WA 1% §95F YoM BALoR
ROISteITt. & ATONA AT HIRE ARE AT SALT o4 AR, ol AF E37t 5T
SAo] =P A 2A ALGEAL vhAs 7710] Gt olo] met ol POl HIRE AT
A U SYEN VSE ASTELE TAT ¥, 31T D £5 T4 AYstel AET 5 Ak,

B4 A3 A 9] SHE AT 1% B4 A9 o1 GO MK E ARTRE 0.19% S5

of, A 9O MISE ST 1% 3701 o 9O HISE AHSTE 0.83% SRHE 202
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A=A, ol SA=9] vHEE HA RS Ak B Eo] 7|& H|SE A7 EE5E X] Al ARS A E
£ RASIE A9, A MISE AT B71ES Quiaith W, EEE 1% S5 IR E

= A2 UERH. o= 98 AS71ts vl vE= A BS5S S
A% AAZOA ook T2 B4 /1000 ABE, EHTL) Z7H B WISE AT 7
A2 o]ojHthe HE AJARH

Ha FEA t-value
C 1.710 *** 3.276
In(FOSTER(-1)) 0.193 *** 5.364
In(FP(-1)) 0.828 *** 34.184
In(SP) -0.142 *** -13.393
Sample Range 2017M02~2024M12
Adjusted R-squared 0.88
Durbin-Watson stat 2.47
B-G LM test 7.869 (0.020)
F 1)K, = ZEZE 10%, 5%, 1% oA g2 Qulgh

2) B-G LM test= He]4]- jE“E](Breusch Godfrey) 747@ ATE 9ulstH, B35 ¥ SAF] p-valueE 9vish
H| Q= AFR=220] A0 zbajol 7|4 BA7F 245 A0 2 UER} Newey-West 29 32 o] &3H
3) 047]A-1 FOSTER‘_ OAJE—, FP‘_ ] E_ SP_ Ezl‘_‘/\a L]'E]'\:l

3.1.5. 255

SFE 0.88% T71oks A= YEbT ol =52 A2 5+ 74| He Bla=e] 27t
ustH, ol =St Hlaw 3 716 ot
HFEehE HolEr oAl B, Blee AR S 2 &5 ks 2T SR dEEH =5
7t2 ojojE AlARIT. S, EE =5A7t 1% S8 =5 0.53% SV A
e E5d97t 25 AT 7 =5 2% Stk Zloz g

EE5Fe WY 0.1%4 S715hes A2 Uit o] 3t nI7HA 2 R P4 Pl mE
vl 5 7IRe] o s S o s gt HiAe o Fd 220 FHoft Aed 54
AY AL 9ler, 53] HHo] TAsH= Al7]olle Akm AFFel A4stal oo e A S7F FA I
B AA 5 B H AEHAE EATHLiu et al., 2022). o]2gt A A 812 &5 7Hs Al
719 ALz o]ofA HA| E5Fole 4TS v AR ddHT, oo it & Ao A
g Byl Zdoidltt. 24 2, 124 o8| 647 H 9979 ESFrE 44 10%, 17%,

17%, 11% stsdte A 22 YErdor, ol 54 12 o] Hix2] A= 3l &3 A7 744

b
A
&
2
2
)
X,
(@]
L
2
=
2
O
rr
o)
o
1o

U o
olN
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S A t-value
C -0.687 -0.135
In(FP(-1)) 0.882 ** 2.608
In(WDS) 0.526 *** 6.749
TREND 0.001 *** 5.750
DUMO1 0.012 0.525
DUMO02 -0.027 -1.170
DUMO3 0.006 0.256
DUMO04 -0.025 -0.981
DUMO5 -0.039 -1.412
DUMO06 -0.108 *** -4.276
DUMO7 -0.171 " -7.426
DUMO08 -0.168 *** -7.764
DUMO09 -0.113 " -4.932
DUMI10 -0.013 -0.528
DUMI11 0.008 0.377
Sample Range 2017M02~2024M12
Adjusted R-squared 0.80
Durbin-Watson stat 1.85
F 1) %, 0 = 27 10%, 5%, 1% -F-2ldFolA 498k ojugt,

2) 9714 FP+ HlSE, WDS+ Eé"e‘—’F TRENDE FAHSFE YErd.

1999 =Widt SR L7 28 FH AT (& 80 AAISHAT. 107 Fuiat HA1L7] =232
gz, Fd A, AEA Wl s 2 Ena

A
FPgstE. oM, A 17] Y AT HA D7) Eoj7FE S 22 Au4BTHSCPY), AARFE T S

WA 17] 2 U7k2o] 1% A5 1205 A A7) S 830] 0.14% F745H A 02 Uebet

ot ol AleIA 9 7H4 Al o7t &R AdEo] g mAAL e, 9 A AL77E WAt HiA]

aL7]of Higk 48] AR 2-Eotal S-S BolEt. o, oA &4go] W2 fFE2 = Y 7t

A2l 2]l &jo) 4, A=, YAA A2 5 B7HA A 8<lo] &R|RF A4 oA &8skl e A
ot

2] 117] Euj7FA o] 1% A5sHE 1919 FUWA A7) =882 0.21% A A0 = el
o] 717 Atso] Hls| 4= A o] ZA| Yol HR|117] =87} v A oFg A o|n H|etd

. 4
58 54 Adrks 22 Holzth w2, A 250 deluidel dujmu 47t 1% A
rs_
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AP, 2020; 05T ANY, 2021) 198t e o2 ekt ol 2 A7t A w9l %
25 olg3to] B el WSS AT Y, 7|E AYATEL o Tl 4w olstel 471 Hel &

o] P} WSHE Weisioly] EOE BErET R4 08 /oIt A5 0] Mabt WA kel
o o] Wi B2 wrel o] o] A S HA, £ A7) A9 WA ARY LAY AET

LGS WMIT A0 HHE TH, QA ol FAoI A, okABF S| F712 Aeh 5
A317] 587 Z7H S e ATHESS 9, 2020), B AT 29 An A 129t o

£ $:87H BAROE S5 e FOR et oSl BA17] S8} Gt AT
Halr} 15

Ha FEA t-value
C 0.156 0.228
In(IPP/CP]) 0.141 ** 2.417
In(NWP/PPI) -0.209 *** -4.273
In(RSI) 0.280 * 1.787
In(HOLIDAY) -0.277 *** -8.154
DUMO1 -0.026 -1.273
DUMO02 -0.130 *** -6.057
DUMO03 -0.023 -1.126
DUMO04 -0.067 *** -3.313
DUMO05 -0.054 ** -2.561
DUMO06 -0.151 *** -6.980
DUMO7 -0.206 *** -9.942
DUMO8 -0.201 *** -9.769
DUMO09 -0.145 *** -6.830
DUMI10 -0.015 -0.715
DUMI11 -0.009 -0.433
Sample Range 2016M01~2024M12
Adjusted R-squared 0.85
Durbin-Watson stat 2.11

F ) s Z2E10%, 5%, 1% frolEolA Foghs ofuish
2) %1714 IPP= 1A 317] 29714, CPliz &HAR=7HAS, NWPE S12]a17] vl 714, PPI= ABAMRRE7HA4:, RSIE 4
oz, HOLIDAY: #9 I4-5 ehd.

19 AYATON A A 742 S 033004 0.70, 25 T AL 0.27014 0.94 $20.8 FAHEL0H, ofo] u]8) & AT
o) 74 9 25 g4 tha WA ekt
19 4 23H0) WK 44 A3, 7HAE5o] Sola WAl Ae] EAI5HA ek A0z Selsgich. whebd 2 el A4} H}Oﬂs}L
ke B aQlo] ohfeh, SU AT A5 24 oI ME L An|R0] AHA AT Fjol S ofnlgict. 5, o8 A
845 UERE A 018 Hol che Aol Hla) A A 0.2 A7) S8} BATCE AREHL HHL 4 2Kk
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3.3. 3o s HE
239 o&2S Hrloles WHo R = Wyt Ao WEE QX (Mean Absolute Percent Error:

MAPE), B A& WE-E& 92X (Mean Squared Percentage Error: MSPE), B+t At 2XH(Mean
Absolute Error: MAE), B+ AlF 2*HMean Squared Error: MSE), Hat Alg HES %}
(Root Mean Squared Percentage Error: RMSPE), H¥9 Ew5 AS(Theil's inequality
coefficient, Theil's U) 5°] & AFEEH & A ol|A= o] 5 MAPESF RMSPE, HIY9] E45

A% A5E 7L 1202 AGSIAOR. 16 ol 5L o] 45 B9 AEEC

= t
1 n YS_ Y 2
RMSPE = —Z( : ”‘) X 100 -
ni= Y,
1 n .
A=)
Theil's inequality coef ficient = =1 3)

oA71A ¥ & dEA, Y= ASA, v A 717HE ou|eit)
£ AFoA 53 FEF 9 dSA]of tig FUx A2 HE Y(in-sample) 2A-&T} HE 9]
(out-of-sample) 2322 B7I5t= HH O 2 FY5Hh & Y 2222 ZF FHTA Ao A AR
T EA7I7E H LR &S HrlelloH, B2 9 @A A AF7MA SRS 5 Q= 717t
91 20254 195E 39749 HlolElE ol g3lo] o5 e
(9= WAL #F9S BF 9] -2 ditt £2 Y 58S AES 4=, fiFfEe
SoH S5t S S Bel A0 Uehdth IFRE W Hog
0.05~0.21% F 22 vl A Uebg ARt 1919 HiX117] =872 th2 W<po] Hls| JiH s
=2 QAE(MAPE: 3.10%)E BT ol R340) #4] Ayl 44 45 A ®
S, thA W2 Amum AR S-S G857 fel & HE: AR es 48] 552 Y
16) MAPE®} RMSPE, HIY9] B Aldte SH T FFE A 7] wfio] A& ol thet =4 o449] JHiAel 27| & 2
otedl iz o2 ASHHZIEE 9], 2018). MAPESH RMSPEE &9t A&2] 7t 021g9] 37]=2 ?“éﬂ?l iy

B
29 glo] 2245 o5 A3t EoHe AL OJulele, BQo] BE A0l A9 07 1 Aole] g 7ML, ol eS|}
AZA7L BB 2L AL 09 g 24 Hlnz, Yukow Adglo] 4245 Ry o] ke 7;12:% w7}k,
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7 BRG] s, A4 25 Wsl] i NP EE F26) di2lshr]ols A7 9o 8 o5
of FF= Xl Ao g Wk
o HE U X Y Ay
= LHAYEH 2 24712t MAPE RMSPE Theil's U
HEASES 20179 29 ~ 202449 12¢¥ 0.50% 0.62% 0.00
AE AT 20179 59 ~ 20244 12€ 0.05% 0.07% 0.00
TEEE SHE AT 20174 3¥ ~ 20249 12€ 0.05% 0.06% 0.00
H &= AR R 20179 29 ~ 202449 12¢¥ 0.05% 0.07% 0.00
EEFS 20179 2¢ ~ 20244 12€ 0.21% 0.28% 0.00
FRBEE |19 I A ] =7 | 20169 19 ~ 202449 129 3.10% 4.01% 0.02

2 AFoME F5E HA L] SERF Y B 9] QAFES A A v B AR T et
A MEZE LAHMAPE)E ol-&st3ith. 53], B2 9] o4 A2 2 W & AT 22, BF 0
2HE A WS Aot A IE3t 4o AolE 7Nt R AS FEEE Brioks HH
o|t}, o]uf o] & @xH(prediction error)E A sk= WO Wt EE&E = AE Ao Xfo]7} WAy g,

2 AFoA A 49| oS _AE A5k HO R F T4l 7HA] WS AR SHAT o] ARl
AYA (AR HA TR)E ALt BE WS §g A 49 JAUSE A BT 5LsHA 23
oz WS |59 FeHd2 Het JUsH BrFskth. A HiA) JH-2 Hoj Akl MY =,
A 9] e 21 4o g2 A2 Aot Be FEE A9 A& AE 02.% g5t

F

)
ol
T
(2
i
_orlg
rr
ol
%
o,
Ko
=
(L
3
ol
rE
flo
m
rH
Em
=
oft
me
ol
e
1o
A
o
lo
N
1o
o,
EX
=
i)
Jo
>
Q_L

£ AMEohe Whiolot mpAEto 2 opAl WA B2 X2 370 B A A
A Hghe AT YUY BH-S FA-8oto] ARl g ALt Bt AL & AHE vt
Johe Woltt.

(3 10)2 Aot 99 o2 A7 Wralo] i x| 17] FHAYR Y9 oS HSeE MAPE 7]
TO 2 H|wet Aolth, FFHE F BEREH HlSE0 B 9] 0382 0.27~3.20%% UEhY =
2 Q&Y S Hol A0 & Ueiylth oyl =554 1909 HiX| 117 =87, =j7HA 9] 49 A
2 52 A& e, ol g WsEo] 9 aclof wiztstal Hgdo] 27| WjEo R
ot E3E, A& oAF A% WAl o whet & sl Aozt EXstAoH, 57HA] WY S WA W
Rl AL} FUF & AR AA ok Wio] 7MY 58 A& S VA= A0 E YeEth &
FEO] MAPEE 3.36% oW 2 Uetton], Tuj7tA: np7iA & 247t 3.01%2 R QA8 &
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Aot HAL7] =23 MAPE= 7.79%2 A A 2.2 A Yebd AR, & g Sl vs) 7 %
= 2AgS HAh

TN T MO ¥ES 2XHMAPE)
[ ES=] e Bl 3 =2y
= ASES 0.51% 0.29% 0.55% 0.27% 0.31%
A= AT 0.47% 0.79% 0.42% 0.47% 0.54%
8= AT 0.80% 1.05% 1.11% 1.05% 1.12%
v &= AR FS 3.20% 0.57% 2.89% 2.39% 3.15%
EE5S 4.32% 3.36% 4.81% 6.08% 8.68%
1919 g4t A1) 85 9.59% 7.79% 8.24% 11.96% 14.40%
714 12.82% 3.01% 14.94% 7.90% 12.70%

4. 990 A2

22 T A7) AT 4] ok A 71ube] 2 ok Lol 4 wheA) sk glout, =)
A 17] AL B2k &7} 4v] 37} &2 E merbA Roto] £ Bgo] AokE T gk, 549 54
A 7R FSA oF 107499 11 BAFI1E A0, o) 2 91s) B17 ) B 2ol ofele 5
2 Ak, olo] 8} S 4Bl e A 2B b WY £U A% 49 3] 5 o
OFet Rolo] HTH 0T A8 7 WEAT A B 571 gl Aol

ol 53 %L 712 BPYAS B3] FHAL A1) S Aol it % HEH
29 G FFHOR NAY 4 Y AFH BAAAL T3]

7 2%0& FFA L

=
Foto] =] AR H = ol277HA 9] e FHH LR AT o U= AHEEA AAE

HAL7] 7 E M A55] A%t FAFBEF S TETES FRFEOR FESle BEE
AE HleE BEES
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533 487} Xk AFA oj7hZo] 2
A ESE 8719 H0] FE AL TS0l 9T GG W A0 UEht, FE A7)
7t g RS FIBE AL F71E oo 4 Slstent. MY WA 3] Eul E5t
£ A0 §()9 G 1R A OR vehgon), BARORE 5K ot 7] w4 o
Aol thgt 74 A E0] oJeRe AR el 402 HehE S, AERE E2Esd o2k dd
of ARSTA 7k AR TR o 24 ALS 37191 HUAS Boln, 2 9o ASE4TL A WA AL
85471 A GAY WS 98] BAM O S5 A EE A0 Uetit, ofed o5 1L
7)ol LES] SElE Astol T AHE Ak 74, olo] e SHET} HISE, BS540 sheo] &
A2 02 et A8 shelo] Slsigiet
A7) 52% 2427, 59 G0 7HHo] 1% 5T A9 HA D7) 2% 0.14% 5715
o et A A7 D % 92 SHISHAT SAT7lo] it £29] 7 SR -0.21
2 ek} S 307] S0 744 Wsto] o) uigtel 4l ok BhE, $:20] A5 SXE 0,282
Ueht Aul] 50| Z7KA4E HH317] £87t F7k5He Fo BetE,

290 o|ZXo] et YUE AL ER ] 032 EE 9 018 BISHS WHOR S5
9t} W A Mg AHMAPE) 7502 BE W47} 3.1% olal Ueh} Ak e 94 of
292 Btk BE 9 OXHE0| A9 WAL AYA} A B2 ko] Aol 7|30z o2
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