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ABSTRACT

Effects of Agricultural Income Stabilization Policies and
Improvement Tasks (Year 1 of 2)

Purpose of Research

O Since the 2000s, Korean agriculture has undergone structural changes
characterized by a rapid decrease and aging of the farming population,
which have been pointed out as major factors hindering the
sustainability of the agricultural sector. In a situation where the inflow
of new farmers has stagnated, the decline and aging of the farming
population lead to a weakening of the sustainability of Korean
agriculture, and underlying this is the instability of income in the

agricultural sector.

O Measures to stabilize farm income can largely be divided into policies
aimed at increasing income and policies designed to reduce income
volatility. Among the agricultural income stabilization measures
currently being implemented by the government, these two pillars are
broadly represented by agricultural disaster insurance, which mitigates
income volatility, and the public direct payment scheme, through
which the government directly pays farm households to raise their

income levels.

O Therefore, in order to strengthen the stability of agricultural income at

present, it is necessary to measure the policy effects of programs that

viii



reduce income volatility and those that raise income levels, diagnose
existing problems, and develop appropriate improvements. Before
conducting such analyses, it is essential to examine the factors that
determine the level of agricultural income, the elements that cause its

volatility, and the characteristics of farm households.

O Although some studies have partially measured the effects of
income-stabilization policies, comprehensive and systematic analyses
of the effectiveness of agricultural income stabilization measures
remain insufficient. As a result, it is unclear which income-stabilization
policies should be prioritized and implemented in practice, and there
are also limitations in deriving improvement measures to supplement

the shortcomings of existing income-stabilization policies.

O The purpose of this study is to conduct a comprehensive analysis of the
income-enhancing effects and income-volatility-mitigating effects of
the various income-stabilization policies currently being implemented

by the government, and to derive their policy implications.

O To this end, the study aims to evaluate policy effects, identify problems,
and propose improvement tasks by conducting both a macro-level
analysis covering the overall agricultural management entities over
two years and a micro-level analysis that reflects the characteristics of
different types of farm businesses. In the first year, the study analyzes
the policy effects, identifies issues, and proposes improvement

measures for income-volatility-mitigation policies, including crop

ix



disaster insurance, from the perspective of reducing income volatility.
In the second year, the study seeks to analyze the policy effects of
income-enhancement policies—such as the public direct payment

scheme—identify their problems, and propose improvement measures.

Research Method

O As the main research methods, literature review, econometric analysis,
partial-equilibrium dynamic optimization analysis, and surveys were

conducted, and based on these, improvement measures were proposed.

O The literature review was used to examine previous studies and
international cases related to existing agricultural income—volatility
mitigation policies, while the descriptive statistical analysis employed
the Farm Household Economy Survey to descriptively analyze trends

in gross farm income, farm operating expenses, and farm income.

O The empirical analysis using econometric models specifically
employed an IV model, an SFA model, and a CVM model based on
survey data to identify the performance and limitations of agricultural
disaster insurance and to estimate its social value. In addition, scenario
analyses were conducted using partial-equilibrium dynamic
optimization analysis to examine the impact of disaster insurance on

the stability of agricultural production.



O Lastly, a survey of farm households was conducted to identify the risk

factors contributing to fluctuations in agricultural income.

Main Findings

O According to the survey on perceptions of agricultural income, it was
confirmed that the instability of farm income has intensified
significantly and has become persistent. Given that stable agricultural
income underpins the sustainability of agriculture and provides the
foundation for encouraging agricultural investment, this result implies
a strong policy demand for measures that enhance the stability of farm
management. A noteworthy finding from the survey on farmers’
perceptions of income risk factors is that rice farmers identified
changes in government policies as one of the main causes of declining
agricultural income. This suggests that agricultural policies have
lacked consistency and have changed irregularly, leading to very low
levels of trust among farmers toward such policies. Therefore, for
government policies to achieve successful outcomes, it is necessary
for the government to send consistent policy signals to the market so
that farmers can gain confidence in the continuity of policy direction,

thereby encouraging their voluntary participation.
O To analyze the performance of policies aimed at reducing agricultural

income volatility, this study conducted four types of econometric

analyses.
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O First, an analysis of the impact of agricultural disaster insurance on the

volatility of gross farm income revealed that agricultural disaster
insurance plays a positive role in stabilizing farm management by
reducing the coefficient of variation of gross farm income. This
analysis empirically demonstrates that management stability increases
in proportion to the number of years of insurance enrollment.
Therefore, it can be seen that actively expanding policy-based
insurance is a desirable direction for the government to pursue in order

to achieve the policy goal of stabilizing farm management.

O Second, an analysis of the impact of agricultural disaster insurance on

productivity and technical efficiency found that agricultural disaster
insurance shows a mixture of positive and negative effects on fruit
farms’ productivity and technical efficiency. On the positive side,
agricultural disaster insurance was shown to enhance management
stability and reduce income volatility for farm households. However,
on the negative side, there appeared to be potential increases in
inefficiency due to moral hazard, such as reductions in certain input

factors after enrolling in insurance.

O Third, an analysis focusing on garlic and onions was conducted to

xii

assess the contribution of agricultural disaster insurance to production
stability, and a scenario analysis was performed using a
partial-equilibrium supply—demand model that assumed a situation in
which agricultural disaster insurance had not been introduced. The

results showed that if insurance is introduced for only one of the two



crops, the substitution relationship between them may lead to a
contraction of the production base for both crops and a heightened
instability in market prices. Therefore, in the case of crops with
production substitution relationships, the findings suggest that
agricultural disaster insurance must be introduced for both crops in

order to maintain stable production and stabilize market prices.

O Fourth, the social value assessment of policies aimed at reducing
agricultural income volatility estimated that the social value of the
functions provided by agricultural disaster insurance amounts to
approximately 34,000 KRW per household per year, with total annual
benefits estimated at about 753.5 billion KRW. This empirically
demonstrates that income-volatility-mitigation policies for farm
enterprises possess policy value that extends beyond simple support
for farmers and generates benefits for society as a whole. In addition,
the analysis of heterogeneity in consumer valuation indicated that
improving policy awareness and providing information are key factors

that enhance policy value assessments.

O A review of income-volatility-mitigation policies in countries such as
the United States, Canada, and the EU shows that all of them pursue
consistent agricultural income-stabilization policies over the medium
to long term and have established multi-layered, complementary farm
management safety nets. Therefore, farmers in these countries are able
to optimize their decision-making because government policies

operate within a predictable range.
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Policy Suggestions

O All agricultural policies must be implemented to maintain the

sustainability of agriculture, and policies aimed at reducing agricultural
income volatility are no exception. Such policies should not merely
function to compensate farmers for temporary income declines; rather,
they should be designed to enhance the long-term growth potential of
agriculture by enabling farmers to anticipate and absorb the risks

inherent in agricultural management.

O Therefore, policies aimed at reducing agricultural income volatility

must be pursued not only in the direction of providing ex post
compensation but also in the direction of strengthening ex ante risk
management. To achieve this, the policies must be financially sustainable,
and consistent policy implementation is critically important. Only then
can improvements in government policy credibility, the creation of a
predictable management environment, enhanced risk-management
capacity for farmers, and greater efficiency in market functions be

achieved simultaneously.

O Based on the above discussion, the following specific policy tasks for

Xiv

reducing agricultural income volatility are proposed: (D Establishing a
comprehensive policy consistency, 2) Building a robust management
safety-net system covering a wide range of commodities, 3
Implementing customized measures that reflect the characteristics of

agricultural enterprises, @ Supporting the enhancement of farmers’



response capabilities, & Preparing comprehensive measures to reduce
farm production costs, ® Fostering Enabling Conditions and Other
Improvement Tasks (e.g., expanding eligible items considering
substitution relationships, linking agricultural-related data, and

strengthening policy communication).

Researchers: KIM Tachoo, Gouk Seungyong, LEE Suhwan, CHOI Hyeondong
Research period: 2025. 1. - 2025. 12.
E-mail address: tachoo82@krei.re.kr
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o= J7IREF, 2022901 = 31.0% % A5 AN D 71 A EFF

804 2017d o)1= 24410 0 2 AF5519] 01, 2022 0] 1.48 0.
2 Al A4S 5EESY WolAlSE 0310014 036 A0l g2 U
Ar=Ez AR ES Bl 7, o452 20073 Hat 3877 o)A

s s3] =52y

e A MUE®) | soeann | woppa | OEASEE)
2007 2,951 2.900.2) 0.18(0.60) 0.31(0.23) 387.1(397.5)
2012 2,475 23.0(0.4) 0.55(0.88) 0.36(0.24) 533.2(506.8)
2017 2,434 60.4(0.5) 2.44(1.87) 0.33(0.23) 799.5(714.5)

2022 2,877 31.0(0.5) 1.48(1.68) 0.35(0.24) 1,321.5(934.4)
A 10,737 28.1(0.4) 1.13(1.61) 0.34(0.24) 764.6(766.2)

F BE A< G BERAY.
A AR A,

d

<E 42> 2 d 247N BS V1202 SAA L E AR e
171917410) 5954 Hol %S v e e AAT Aol At ow B
£ 24} 7170004 AR H AR 5955 Mol A% Fo] ml7k ARk
A ek, 23 7h9lo] $7k0) 49 WA S st ek Btk 20079
(87} 9, 200320079 2} 7|7hel 7HIRH0.32)% F17HIRH031) 7H9] 2
o7} A9] 1glow, 2518 m7HIAte] Mol A7t A% WA Lpekteh. et
A=.0) 23} 3 B 74gJo] S ol whef, o] 5 AL Rk A ek 2k
of w54 xfol 7} A Eta ek B3] 20229117 1, 2018-20228 24t 7]
2ol 7HIAH0.30)] Mol A7} 1|74 H0.37) Bk BEks] @A ekt
QAR o] 57h0] A5 Qrgste] AWHl $5} AHE AT YL Ko
Zo.



B 4-2) 71015 SUB4Y HOS bl

o 7 0i7te A
2007 0.32(0.22) 031(0.23) 031(0.23)
2012 0.34(0.22) 0.36(0.24) 0.36(0.24)
2017 0.32(0.22) 0.34(0.25) 0.33(0.23)
2022 0.30(0.20) 0.37(0.26) 0.35(0.24)
F: 2o o) gre mEUARL
Az AR,

UPR|eEo 2 <3 43> 7o 5YFSY Mol Ak BAS vlLe 2
wholct. - 7}Q] 914 19 A1 A9l sk 21 ARE = Fa2s] Wol A% kol 7
a3he A2 B 4 Utk T4 71 @471 190l $7b9] SRS HolAst
0349401 X]2F, 74] A7} Z7Fato] wfet Tzs] gasto] SYl Aol 030312
7123t 551 1|7k 7Het 7hAt 57k WOl AlE vl sk Alko] A

ol wet 7He) 5 7he] ol AlG7t ot o] FESHA UERdtt. o3t 4

T B3 719lo] 57k0] 9 B4 $slo] 7]0je M5 AL AR

(H 4-3) 712 sYS+Y HOoAIs H|W
oz JleRE HO: | opaaelel sio| DI7HJae) xf0|

0L(DI7k) 0.3392(0.2407)

14 0349402445) | +0.0102(+3.02%) | +0.0102(+3.02%)
24 0.3367(0.2456) -00126(-362%) | -0.0024(-0.71%)
e 0.3336(0.2181) -0.0031(-093%) | -0.0056(-1.64%)
44 0.3130(0.2103) ~0.0206(-6.18%) | -0.0262(-7.72%)
51 0.3031(0.1910) ~0.0008(-3.15%) | -0.0360(-10.62%)
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13 71Qlo] 54 Y9 WA nA = a5 4H517] Yoto] AF 3] AR
P2 71202 Aot YWAAS 1ejoto] =S 2T A SRS Ut
F&5F L) 712291 OLSE§ -2 T} <4] 1>} Zro] A oJgiet.

S

agrev_cv; ¢ = By + Bicount —ins; + X, B+ u; < (1)

<A 1>9] agrev cv; = sHA BE HA 5710 5AFFY HolAS,
count _ins; = sHA E2 i HA 571 SAEY 7HY A=, 812 count _ins
O] S AASE YulRttt. X, = 57F 542 UE
T 3E WA 2 A 571 FHEE ou|Ritt ZF 3 A9 AE ] 5
FH|, ZAFALE, A Y, A 2, AIF AP, FIT 1S oS ZoolH 2R
HruHeg2 G g= 3HF X, O ti8-5h= 8| AATS @HH, «; = sH
RN EECE

B 1Y Aot 5YERY HolA% Atolo] AT % Y= FAH B
(simultaneous bias)Z {15l B3 719 A49] AL QAP S W=E5HA| &5

o

1 AT JBUAES 7H 5 v, T 1S 5] o S Bl 5 ek,

=
I
o
e
ot
1o
o2
1%

Bz, A

C(mnt—insi,s =7 + ni1agrev_cv; g + T s (2)
. Byt Binyg + X; Bt u; + Bir;
count—ins; ;= ny+mn 0 TIT0 T o LELILN S r. - (3)
h 1—81m

<] 25 B 749 Aol et 59159 Wol Ao Bl Gelct. o
<4] 1>0] Y31, 5 AF49 W] A%o] chslo] A elet T oha] <4] 2] g
shel <4 30| E2HL,



. N Byt Bing + X; B+ Byt
Cov(count —ins; ,u; ;) = C oty Tt U
ov(count —ins ;. yu;. ) oV 1= B u; s+ 1= B, u;
Uat Ut
= Cov(u; pu; ;)= Var(u; ) #0 (4
1_ﬁ1771 7,8 s 1_B17/1 7,8 ( )

o 2
it A3 1Y 71 A9t Q4G9 FEAO] F()2 7 7HA A (el
3 OLS 374 7ol 4Pl Upward Bias)7t 2443 2o,

A3 o)7E Aok 2970 Y24 (Consistency)o] FEE T HAYA £A
(Endogeneity)7} ¥J& 4= 9lth. o] 2 HX]517] 8] B A1E EFHS: HL

g ARt SEY NS YIS} SOt ARBAS 1A o
(Relavance Condition), A= HJHABAE AUA = AYY =4
(Exogeneity Condition)2 THE3]|oF SHtH(Wooldridge, 2019). =, T HbE= 54
Horo] 17 AL 74 BT 0.2 PSS SHAR IS Folop g
(Exclusive Restriction).

oj2g 2AS HIF O R, & ATl A= thZ 2 o] follA o] HASS =
H52 BESHTA Bk o HASS] F7HE B R4S Z72 ojolAu g,
57}o] TN 802 QAT HE R g ke olgo] AT ¢ 5 Ak 2,
[ASS 1 719 e o] AVVAS 7 A0 T oA Eeh

BEF EE AUFS $Y5H 57HE 42 g uo] tha H4o] Fohsy B

o
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r
ol
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ol
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Ct. GiIZ4TH O|MAS0IM 2 HISS XA
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(o]}

20HA O] 1HA P OZ, transfer;
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28) Ctat O|MAE0| HiA| K|2f(exclusive restriction)= 2t
215

o] & A5 (Transfer Income)
2) Lewbel ¥4]9] 2SLS
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o oS ASs7 e tids] oot o] 2|9t A S Eetsty] flste] &

& Lof| A= o] EAH](Heteroskedasticity)of] 7|5 Lewbel(2012) ¥-2]9] 2SLS

A4S SR 5T o= 71E TS 4

oyt Al Al o] YA Q] =T IS W= 22 A 7 SHA Stk A
oA &2 R 2SLS B4 Heshe -8 o s Frhd2)

Lewbel 14]9] 7229l 0|22 &2 thadt Zo] 49 4 AthBaum &

Lewbel, 2019). <] 7~8>31} Z-2 YRS v, ¥, W B4 ST WE x| &
SR &0 UL 7HET W, 2} fE F7G0F1LAL Sl P LA €, T e, = AT E]
o] & = Ut} ABHRJA IV FHol M= T HEE ARE-OoFIAL SR B4 ( X9 &
2)7F 9 2o s ARGHAL v, o] Aol 2E ] ghotof gt
=XB+ Yyr+e = (7)
=Xate, = (8)

Lewbel A2 T4 2)7F S51529] QAT S-0|1(Goo(Z, €,6,) = 0)
Q0] BAto] Ty Sof mpet bRtk o] A 7HE(Cov(Z, €5 ) # 030)
< 7|6to 2 k33t 22 HAE wEnh3D

Zi:(Zi_i)gzz' = (9)

2o xelE x AA S = HSEE AR SEA L <4 9>0) o] x9] A Hof| A

29) QEXQI =t gl0| O|2ALSS EE510] 2418 A=tz A= 00] 02 R 3|0 QAT
(Rigobon, 2003; Klein & Vella, 2010; Lewbel, 1997, 2018; Prono, 2014).
30) €, =6, AR, & ov(Z,€)) =00|H F QAIE0| SEA XE JHX|E2 0] YAIS MBS £

O-I|:|-

BA.

31 )*'Xﬂiiﬂﬁ S, XY, X AL, 85 gAY, s +& 52 012g0[ i 27| HEZO,
7t Yo BSE0| SS DRl LAfete| 24t JA| 2FH0l| Tt 0|2H 2 U ks

%éol 3.
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A A BB T P A0} Folo] B S EH
(Excluded Instruments) & A A3t} &, <A 804 ¥, 5 Xx°| 3] Alo] ¢ S 54
S AR} 6,= ¥, — Xag Dtk 21 28 X9 IR EE= AA 2 AAsto]
A (1elA violl 28] HAAFHE S5, X9 (Z2-2)6, S ETHSE AL
ST & Ao A= stata 18.

Lewbel HF419] 2SLS 34 & 48519t}

09] ivreg2h ®-&(Baum et al., 2012)S &85}

3) BB A1¥(Partial Identification)d H

3 ol A A2 aht A 4L ¢ H5g ) (Point Estimate) S 531

AATSH7 | Eehs, theet 24 H2wol AAlse avte] Wels A Lot
o] BA 0] A AL = 4= Qlr) o] 2 Y3 & Ao A= AFrs3t an
92 AN SHE BEANE e A waith

SEAN S 10309 to] Ado] F R Lot A% A RS Hofo] A 2
7 22 ukx] £5kE 2 1990t 0] 3 Manski(2003, 2007)7} A= 5}o] BHA 3
S}, Manskits 2 20] A12)4o] 94 5= 71 0] o] whe} Zhaghchs A1

THO]A1HH, 2012). 0] % Manski®] ¥ ol thefet 1"?—5—” H =
2Tt Bound et al.(1995)2 -7} 2ol A L A o] 5853 3
g 72508 BT 248 2 90w, o 29 OLSH IV 247 27}
QO AT EE SO 2 75 4 YL B YL ol 2ol B ol

BN

-+

32) X= 2SLS 3 167 Alo| EX|H4~0|HA] 267 A0 = Z3tel= Hax(Included Instruments),

(Z—2)e,= Lewbel AIO 2 MAE|0J(2THH Alols TEIT|X| 9S) E k42 A S{AIKO| o
&2 5t= H2~(Excluded Instruments)0i| SHESICE.
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202 WFH YFS L B9, LAANES B REAE AR IFY 5

E3F Nevo & Rosen(2012)2 =717t R 42 7HAIA] 8 743
UGS I, o] 2Rt 2 R (IIV3)of] It <pot @ A1 o] g
A7} W0} o Akke] AaAS Hov) gkl 2 BT Ho R WY
5 5{,{1‘4-—15 714 (monotonicity of bias)39)& = Y5t ELHL7 YAHS R
OTPOERE F 7 84 73S Estel 2ok 1A s HAA Y

mlo

o] o] A9 4 odek. 9 73k
Aolgt B4 47t oW B Rt A Arkunt 2T 5 Uk A4S

=
e
&
it
=
=]
ftl
S~
oo
ek
n
O
é
it
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__>‘~l_,(
o)
\1
)
(o]
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s
N
i
)
[
N
12
filo
pacy
0,

1o
tt= @5 #1F Aol Thastth b Tk 7Yool ARt & o,
Cov(X,Z) > 00]"H ©= ZA|(One-sided Bound)E A=t} o &

Cov(Z€) = 00|H 7+ 34 B I3t F 22 gho] AA s ete] 4= 5t

<
—
s
m
=

(B < min {275,877} 3®) Cov(X.€), Cov(Ze) < 001 2 Zho| s}5te] ATHS:
1A FTh(8 = max (87, 8™)).-
FS 7 AEL p7F o' 7k <ol kAL & = Qe A(B< 8L B)E

it} =, 71b0] et} shehe S 4 Qs Aol o] A9 A4 71 5

=2

e

33) I 0= 02| MHATOIM BEEHQI =tH4 TP S UIESHK| Rote 42 2400 thst F7ts
HIA[Sh= BHAIS RHEHSHTK Frisch, 1934; Leamer, 1981; Klepper & Leamer, 1984; Hotz et al.,
1997; Altonji et al., 2005; Bontemps et al., 2012).

34) 1IV: Imperfect Instrumental Variables.

35) sign(cov(z,e)) = sign(cov(x,e))

36) |cov(z,e)| < |cov(z,e)|

37) B, = B 5tsH(Lower Bound), 8, 82 A8Upper Bound)S 2|0|StLt,

38) B9, p1V= zizt OLSEXZI} VERZO| &8 25KProbability Limits)S 9J0|EH},

BOLS — g 1 Cov(X,€) gl = /3+ Cov(Ze)

Var (X) Cov(x,2) = SHEH
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A AololA AErbssittn 24T 4 A HkBe (min(BosBi)s
max (Bo.s8p))). FA EQT 7o) AFetta & wl, Gow(X.2) < 001d F
= 74 A(Two-sided Bound)E A=t} o|Hf Cov(Xe€), Cov(Z€) = 00]H OLS 3
e g Seto] Ajtol L IV 45 88 S3to] sidte] HH (8" < g < g79),
Cov(X,¢€), Cov(Ze) < 00]H THI(B < g < pIV)Q1 7+ AA HArt3n &2
Lol A= Nevo & Rosen(2012)9] -2 S4 0 & FRAEZ A =otal4} etct

ATHe <X 4-4>9} 2k BAMS Ao BE
2 W ARt} Fa T4 WL KA 2 ()2 AHoR EANSE
«AH o2 23ts)

39) Nevo & Rosen(2012)2] Lemma 10lIA XIM|5| AESHT QICt,
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OoLS
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(0.002)

OLS
(©)

(0.002)

R ]

OLS
(5)
(0.002)
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.

1=
T

oLS
@
(0.002)

OLS
@)

(0.001)

Q9 Z{Robust standard error)

oLS
)
(0.002)

L

4

q

OLS

(1)
-0.0060***| -0.0032* |-0.0045***| -0.0064***|-0.0108*** | -0.0055***|-0.0055*** | -0.0056***

(0.001)
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(B 4-5) 2SLS &4 41t

EAHA
?—E— o|L-T
B 71 e SUSTY HOA
1st stage 2nd stage
EaHA
_ -0.0b46%**
5| 7101 A —
=871 as (0.146)
OjRAS 0.0000245*%** _
(2.26e-06)
A O O
ks O O
PSE: O O
BR| 2 O O
355 oy o ©
HEF WS HE o O
First-stage F SA& 117 .546%**
Durbin-Wu-Hausman Chi2 12.03b5%**

Sk i wis ZVZF RO 10%, 5%, 1%014 BAZ 02 3-o13h ou|obH, B3 Qo] 3H2 A EE oAt
(Robust standard error).
ApE: AR A

1A 3 FEA A= EFHES o] AAES] BE 7HY Ao tist Al 7
o] H|Z A2 7k F(+)9] YT R F3t YIS v A= AL & YEGTHA0

29HA 3 AEA A3t B 7H A59] A4 -0.0546 0.2, OLS Z3gel -
0.0056 Xt} Foigto] o ZA Uebgth. o= 9hA g3 Hiel o] OLS Ao
AFH7} Yot A Bhggittan

A4 ko] —0.05460] 2= A& B30l 5H 71Aet 5717} 3 Mk 7HdskA] o
2 57t vl5f 5 AFFY Hol A7t ek 0.27307H 2HS A Y-S QJustnz B
T 7l AAH o R E fojulsitts A Kol T2t o] g2 A

40) 127 3|12 F SAZS Staiger & Stock(1997)7t MAISt 7|&2k 102 A Aslot] =
H(Weak IV)ENIE SAXHCE Bt gle A9 2 THEIC)

41) -4 (Durbin-Wu-Hausman test)d™ Zot&: 12.03552 LEILE HR7HA(HO: 28 71
ApE UHOICHS 712 4 QUCH TP 0] DWH A3 Zul0ll= ‘|&st erHE AZSIRIC =
TR7 2207 W20l 01 HHO = AME[siM= 2f FCt
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H WS 1 —0.05462 45| F AR LS Y 5 9;@, m}am o] AAEo] L&

2SLSE 7|EAoR oapsfe] Hato] ERMo] uheh Tebthe o] A
(Heteroskedasticity) & AA| 2 122, HA o]= A& & a7} ot

157 3] Ao A &2 Z=to] i3 2 A] B4 o A ARGR S HES A SR
Slof o] A 7 7 (Breusch-Pagan Test)S 433t A3}, 3T ZHAHA & 7HY
Apio] BAH 0 Golato] Qxfae] Bato] UHBHTH AREE R0z

F
44
(g
i
o
ox,

1904 71248 4= S 202 Vrekehad whebA] Lewbel HH410)
20 F5Y S Y A0 BebEch B4 ATHs <X 4657}

M
i)

42) EX0i| AFRE H0[E7 T XE 2 TAEQU7| TR0 2X13!0] 0[2ANS M= 2L Hl0|H
=a

= 2
744 Golopi HOIS0IE PUsiCt

o 10
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(& 4-6) Lewbel 2SLS =4 Zut

T= BLHS SUETY MO

EaIHA m 2 )

oEsT Genlnst GenExtlnst Genlnst Only

_ sk _ - _ -
2t 2 0000 (0009 000
OIMAS O O O
IS O O O
ks O O O
X4 O O O
8X 2 O O O
225 o o o o
AEF U F O O O
o o s 22 RO 10%, 5%, 1% BAH O FOIE o, BE A9l e 47 Be oA

. (}iogust ‘s—tandard error)¥.
Ag: AR 2.

HA (1) Genlnst= Lewbel ¥}4] 0. & A A% =72 H4=(0]5) Lewbel = FHS)E
FAE 9Ju|35it}.43) (2) GenExtlnst= Lewbel =2} 314 QA =
i e

o] 27 0|k o] AL 02 oA Jluke] ETHATES
Bo90nE, A 7H] B4 F 9 BANH 7V 4SBT TebA B 47
of HojaA} sh= 4 AE &

Ih= (1) Genlnst: —0.0185, (2) GenExtlnst: -0.0199, (3) Genlnst

=2
>
ol
1
2
lo
il
.
a

=

(on
o,
ol
>
[\)
w2
=
w2
il
ol
4>

29,
i)
o
o2
i

43) ZHEFO|X} E e E=HA(Included Instruments)Z2E 0|TASE QIS & 417H(SsHEH
Ci0| 871, At C0] 374, X[ §0] 167, AX| w2 Ci0| 87, AY3 A O0| 37, 295 U=
& 00| 37h)2 Ho|#s X, 7t ®RAE E78a(Excluded Instruments)Z= Lewbel
HIAOR MME T (fransfer —transfer)€,,, . & ‘(OIMAS-0|MAS LR
) X 1HA FHo| ThRY 7t EH42 MEECHE 427H(41+471) =),

A4) (transfer —transfer)€ ,,, .3t transfer 7t E#2(Excluded Instruments)2 &7A| A
BEICHS 4370(41+1+1) 7).

45) BE ZHYS Sof MAE B 41X panssor— X pransser) €cnnt_ins)2 ETER(Excluded
Instruments)7t AL EICHS 8271(41+41) 7).
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Only: -0.0086 0 & = &4 A3tof| A 7]& 482 2SLS 4 2] (-0.0546) 5t} =
717} 2|5k OLS £ %](-0.0056) Kk 2 102 Upeh} Al ol7} o A
AstE]on FAXHCRE AAHOoR L o] H TRl Ao =E & 4= Q.

2SLS EAAIE 9% EwST} o] AT Shtolr] TR BaE BHL
5o} ol daSo] fAY BT D 5 YA FANOE AT 47 92
 SHAF Lewbel 2SLSE 9]5 E7847} 27] o)l 7] uizo] 2418 A2
AN % ek o2 F5IA Lewbel 2SLSON A ALGH 1% £ ¥4So] 94
AN AMEgith F/bHoR AMAHT FAEAHS U] Lewbel
2SLS9] BAH GEAE T EAH5HgITHe0

AT opAE Y AT Lewbel 2SLS9] A1t o] 7hssichs 2
20| E& 9% TehA 887 Pk (2) GenExlnsto} (3) Genlnst?] A¥ =71
w47} o8] QA 2AL S WESHA) ek 7HsAo] A7 H g 3,
ol o] BAHY 7Nt B4 hEA] SIS QA S BASHAE eherhs 4
2 Hojzr}

oo £4E F5 Lewbel FA 02 AT EFNST0] AEA WA

2SLS AR YR AR 2o A L AL /1 4 2L FAstget.
JE B E A Aok AT Y FF ol of 3] B A5k 9)

of, B} BAaQl PO BEAMS A saAt e,

46) AL 7 AN HHUSS (22 1S D
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w
el
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1=
k3
U
Q

3
o
=
D

>

[l
-
(@)

Q

[l
(@]

2

BB Aue A27h] St 2 A0 BAS Rekst 1 OLSSHIV
of AA| a3HKtrue effect)”} A
A= Nevo & Rosen(2012)0] A|Q
3 IS A85to] Hoh A & Sl s A= Al AIskaAr gt o
A, £l QAR e Aol Wkl duEsite 7}
(Cov(X.e), Cov(Ze) = 0)T ARGOh= 7 WA (R 71 o) Hot
+ WA/l Ath= 7S =USte] K 7H Y] A adrh A=EE 4 e
22 WollA] 4180] 7R toie 2 Mol
B o o] A8 7h535E 42 min (877, 877} 2 F749] AFSH(Upper Bound) 2.

2 T o= 127 A9 FAlo|xoltkan AE7A 9] A B, =—0.0056,

4
o
ﬁ:

4>
32
r

13

=

sk
2
o dr
= 1> of

o

N
o

Browsary =—0.00860] H24) 92 A A -0.0086S AFEH(Upper
Bound) 2 sz @5 73t A} 8 0] 7Hs SRS € [— 00,— 0.0086]). =, A & UA
SHEA7IAC] wAFTY W50l mA= A= -0.0086 Kt T LA LEhd
T UEH). WA <Y 4-1>00 M FY o= BAIH TS 25| A& 1712
FmA A12k0 2 AAskH, 7t Uil By 7H avke] AR ALrF 24T A

47) SN B 71 Si42t 2RbeE 2101 A(+)2] SEM0| EXETS 0[2XC 2 RN, ORVIXZ
O|FASI QXIS ZH0j| = 2H(+)2] S0 EXSTLL 7M. ot B 71 ¢i4e 084
S| ZEAH0] 3245.172 L(+)9] gk2 7HZICH

48) Lewbel 24! Z0IME Genlnst Only 2HS 0|MASS T35 AFRSIK| U1 ZHAUDIS 0|25k
Yot 7 He2 A0 HA0|E R, MY ER0IM 7HE AR2R B
UL}, Ot = ARHM = Lewbel B | &
HIAISHTY
49) Qo Z2 AT S5t OLS XX AXNMOZE 9|20| USK[BtE HZANEHOZ
o

i)
Hr
]
1IN
=
O
)
D
=1
>
@
O
=)
~3
HI
ogl
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e
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(T 4-1) 2N 72

Classic IV Lewbel IV OoLS
‘3"‘@ ‘-b‘b %@
QQ Q.QQ ,QQP
B EHX

% 54 9L FEAE 3742 gulg,
Az AR A,

1.3.4. 5%

B £4T AT viEoR ¥ 5UFSY WolAS h Ak <®
4-7-3} o] Aelg 4 Sk o) 7 2y o) 24 Atol A Bl T W 7Hels)
A G2 B (count ins = 0)9] 5 UFLY WolAS: 4 7€ 02 3ho] 1 7}
% 70T ol whet Wol At sk M HolZh OLS A& -
0.00560]H, 1] 7}Q] A 7|20 8 1d 7}Q] A] Ho] A2 1.6% 7404 54 7}
% Al 2 82%7H4) s TIE b ek EEHL IV 4 Ao OLS
o} 10u] o4 2A vrebgteh vkl RS Z1E0R 19 7k Al 13.7%, 549

7t Al 68.7%71A] Ashe A 02 WERET:. o]=
o] & S FFHIHA Eedol Wt WAl W =gt 2A
=]

(over-correction)o] ¥FAYSHE 71 0 2 HQIth
Lewbel IV 3% A3} Fo| A& o] HASS TR ARESE Genlnst, 0] A4
S} 3 o] AAE 0 Z AATH Lewbel IVE E-43F GenExtlnst 2] F-$- 1
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719 A] 5% S0l A 58 7FY A] 25~27% 4220 2 I A A= Ao 2 UEY
). Wb FH ko 2 AT Lewbel IVIHS: £38] 2415} Genlnst Only 23 2] 2
A= OLS9] AFFHOE HASTHAE 1 ALyt BEskA] e Haz o] 2
A3}2 drolSq] 2= 9lt} o] AL 14 7}Q] A] Wo| A% 2.5% 7, 53 7HY A
A0 & YRt <

oX,

_4

12.4% 7H4:2 OLSO| A 2783 A3tel 27 R0l &
==

Y422 B30 1Y

H 4-7) 23 719 G40 M2 5S4 HOS 24 21
Lewbel IV

= OLS Standard IV
Genlnst GenExtinst | Genlnst Only
=X -0.0056 -0.0546 -0.0185 -0.0199 -0.0086
o171 0.3422 0.3974 0.3567 0.3583 0.3455
14 0.3366 0.3428 0.3382 0.3384 0.3369
(-1.6%) (-13.7%) (-5.2%) (-5.6%) (-2.5%)
o 0.3310 0.2882 0.3197 0.3185 0.3283
- (-3.3%) (-27.5%) (-10.4%) (-11.1%) (-5.0%)
34 0.3254 0.2336 0.3012 0.2986 0.3197
(-4.9%) (-41.2%) (-15.6%) (-16.7%) (-7.5%)
44 0.3198 0.1790 0.2827 0.2787 0.3111
- (-6.5%) (-55.0%) (=20.7%) (=22.2%) (=10.0%)
54 0.3142 0.1244 0.2642 0.2588 0.3025
(-8.2%) (-68.7%) (=25.9%) (=27.8%) (-12.4%)

Az AR} A,



0.8

0.6

04

0.2

0.0
14 24 3 44 54

—8—0LS ——5Std IV Genlnst GenExtlnst -+ GenlInst Only

A AR A,
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SUANLACEEEAAN LY, +UALHEE, 7I=SA D) F2 42
K

- o]
AT o A|HE Heo] 57| A AT A, 53] 7IemE&/dol niAl

tH(Fadhliani et al., 2019).
ol 2fgt el B IR A2 571e] AV} 714 B840 ofd TS 1)

2
=AE ASHoE HET FRAHZ AV E3], 71€RE/d(Technical

HojFE=AER, 5719 49 43S B75ke @4 84 F sholt. 12y =
WA= sEEAs el 57 7lemEAdd vAle 432 24 A+ e

- At o, A AF-E B ATA Aol FE5¢ Aot

AYATES uinw Beo] 57ho] AT B2, TUA Aol JeS
Hcks Mol A FEHAE, 1 Lol W T A BT, 4] B4,
= Ale] 918 42 Sol thef Aolsitk. 53] F AL hoR BEY Aa
48 7| 2T ATHA TN AR 02 PET AT BET Aol

£ AT o]2igt AT B L H197] 913 Sl E Mol A A1 gsH 571
A4 B0l 89 B4 7hE AL R AR A do] 5 A 714



&40 HAls TS B4R S FAHoR SEA ZEE 4
(Stochastic Frontier Analysis: SFA) 2 &-& Z-&3) <571 =QANEE 7}

o] HAE 5ol 1AL G EA, e, AR, F7 EYA 5 A8 29}
W BASH, 71458400 tEt IS AEsta Ft o5 B3 HAA
R0 4P B&4 W EIE YL, HH AL AT S A A
2 7t
23. 84 29

B Ao AE FYAAR 0| 57t0] BT 7| &a g0l v FFL

AzHon B4 98 BEd 1

E] o] l"ﬁ_—@.(Stochastic Frontier Analysis:
SFA) 2¥< %}%’5}@‘4 SFA«] A Fo Ve e —Er?:] a4 3}01]/\1 o]
|

s 4 ]
= YA TRE| o] =77t SASH 7|64 G848 A S o =gk <4 Q)

< Hdl AE &2 Auish, AA| 4H&0] old vlEshs 35 L Afel= 7]

TEAJ o= sttt

lN

H

_

y; = f(z3B) x exp (v, —u;) -+ (10)
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51719

5

3

=

A HA7 B
A

5 AR AR

N
R

T4 gH=
£,

A=

-
| -

A
T

k

<4 1258} o] e,
T3 (Truncated Normal Distribution)

ZZBM (lnrjlnxk) +o;+u; o

72

J

o

-

:I

&
o

1
2

L Ay

1

A

o
=

]

I AR, A2 S el B E

=

o

£5°,

Iny; = B,+ 3D, +3_8;(Inz;) +

71488 %J(Technical Efficiency: TE)

Wang(2002)°] A|Q
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S0l 7MY, o] 7+ B 7 542 = wtetu|Eelst A4
O <A 13>3} go] £ HH

A
E{(Row)°|H, 69} y= 374 A+E Uetd+= @ E(Colum)©]tt. o] g 4%
S 714 H&a 3

W gL VA=A A BN 4 oo

fifo
ox,
1o
o,
EN
)
AN
HE
=
NC)
Lo
AU
e
oft
ox,
[T
é
3,
F
)
oz
ko
(-'O
o
— o

&2 AF= sdA ol 571 AT Zea el vl 9T AT
BA517] 93l 2003 5E] 2023717 217 Ao AA AR 271 0] E] 4

IR F BB7HE WPOR Atk oY 2AE AT 571 o=

o NS 57k0) A5, FYu], AL B 5 TR A A EE kT
9101 3571 919 BAAT B AL FHH 02 BASHE o] AYRARE Ut
ek,

7 A A AR E AR HY, 2 5 E 5 G2 AlEE 0] A ¢
&0, £ Ao = 5L 571 dxEE ﬂi—
Ao 2 sk ok e F8 HgoA ASAY SdFto] &1l

i)
i
>
%

fr
j‘ﬁ'.
B
au
)
[-'O
"
5
off

—~
i
Hm

[¢)
Ao AR E SEHTE sAE AR 2 AR AR dE 55 2
oI, Aol B 842E EA, b, A, S, 59
JEY B RE ZASHAT. EA= w2E Aol AR-E WA (n)olH, k=5

=715 3 AL lesg et A7 § =F AIRFARE )0l AR 2 BEXIE A



2

1o
ok
k1
2
>
by
;1%
i
(o
lo
2
i
ol
o,
xR
IR
r o
)
=
i
(o
Ir
)
fru
=
f
18
s
o

HH]

299 (A A BT, o] WSk LE Adgoln], B4 A 211
2 Westo] 2859k ofu] glo] 0] Aol 2 ALY BASHS Y
7] S48 12 ShAIRE T Mastodch. 49 24 7] 0k B 5 AR 24 240 %
ol SRS G, 5719 AAAZ BR(AHL, AR, F7]), FRAUE, B
SR, PR, AR AL 7, 24 AR A 5

4} Ao THsto] Yol EFFHALH

Zleraigd ¥F= = &7Fe) AR AAIA B A 542 va
79 9 2 aRlor A AREAIA B4z E FEF A%,
= g2 304 o1/ 594 o]5}, 60A]

. S7t ol EX| E AR Rt S =
=T (22 (m) (AR ) (2t (k2 (2H )
2003 3,058 5,610 2,526 9,243 366 8
(2,459) (5,205) (1,555) (6,659) (343) (49)
2004 3,977 6,091 2,609 10,136 413 18
(3,533) (6,569) (1,907) (7,294) (398) (76)
50) 0| 2411} US| sPRE BHE7H0 01421 B2 SUMGHEHE X|Sot A= 7IISIAL
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(=)

A S7t N EX| LS Azt N S Hig
=T (GLg=)) () (AlzYH) (2H ) (2t 2) (2t )
2005 3,906 5,825 2,683 10,749 393 28
(3,179) (6,941) (1,977) (8,746) (364) (90)
2006 3,823 5,571 2,670 11,057 426 29
(3,062) (6,075) (1,885) (9,025) (395) (89)
2007 3,992 7,503 2,646 10,819 412 28
(3,472) (33,231) (1,859) (8,441) (380) (94)
2008 3,913 15,692 1,946 11,495 408 22
(3,163) (16,755) (1,219) (25,981) (406) (106)
2009 3,720 16,410 1,928 11,213 462 37
(3,440) (16,918) (1,277) (12,534) (457) (167)
2010 4,011 16,089 1,763 11,589 454 24
(4,308) (14,907) (1,149) (12,745) (446) (104)
2011 4,126 16,201 1,741 12,313 473 41
(3,922) (15,995) (1,107) (13,149) (475) (173)
2012 3,949 15,926 1,617 11,242 480 39
(3,470) (16,074) (969) (11,133) (493) (128)
2013 5,012 16,983 1,925 13,496 537 66
(4,183) (30,354) (1,278) (10,337) (506) (195)
2014 4,696 14,155 1,833 13,156 579 63
(4,195) (19,693) (1,334) (10,394) (525) (196)
2015 4,500 12,432 1,777 12,684 570 90
(4,323) (12,249) (1,267) (12,204) (521) (300)
2016 4,581 13,978 1,719 12,940 536 97
(4,465) (16,452) (1,145) (12,402) (497) (342)
2017 4,668 13,531 1,639 12,743 526 89
(4,917) (13,841) (1,279) (11,928) (505) (254)
2018 4,405 12,218 1,763 15,352 522 a2
(4,328) (12,153) (1,267) (14,459) (487) (291)
2019 4,165 11,801 1,630 14,495 592 109
(4,605) (10,227) (1,180) (13,172) (683) (274)
2020 4,816 11,316 1,687 14,999 586 196
(5,840) (10,561) (1,319) (17,217) 614) (452)
2021 5,280 11,774 1,788 15,401 600 192
(5,926) (11,572) (1,393) (16,953) (606) (480)
2072 5,713 12,634 1,891 16,389 673 180
(6,436) (13,443) (1,364) (17,278) (665) (483)
2023 6,766 11,981 1,933 18,731 791 274
(8,264) (13,859) (1,310) (21,136) (806) (593)
R T 4,443 12,118 1,894 12,921 516 83
(4,630) (16,311) (1,479) (14,020) (526) (292)

% 1) Y 7| 2B A 5/AARA] Tvt B0 B vleho 2 Akt ATtols, 7k ko] SAlE
W WA Uehit
2) B ko] ZES B o] BEWAE ojulait.
A5 27 OB A(Z ), BIFARRAL
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2540 Bae s e R gel 5719 Ay B 71e R e VAL 5%
2 AZH R FHsHe Aolth AN E S AA] Wol A ThE B4k
22:0] 9] Yoo JF W HORA A& o] 7Y H 0.2 Vo]t (AL 5
o 22, A0 W LRA WA E BEEA) P AR e Szol)
9% 313 B 5ol AL 112 5 Uk o2 AFH] 9% The2l Al A =
ol A £42 2seick. A, AN F o] 57ke] Babe] vl A A
#Q) T SHI5H7] I3l AR W) A EY WS msto] A2 w4
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~ dlny;
N alnl‘sl‘

= B5+ 2 BsInz, e (14)
%
= B5 T Bs1Inxy; + Boylnzy; + Bsslney; + fsulnzy; + Bsslnas,

AA s o] b= & ﬁ*é(es)ﬁl#} *(+)«1 Y= 7HAE Eo] w7t

L =ZE 2s0lof Z\.7].).9. To|=ulgko 2 Zastlyl A4 9

=
2
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o 1o
o
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Z’H, SUAIS o] A4k 4o B AAd v|A= 1 AH adE =4

o2 gJo HE W40 20 £ QA9 B4, 1, A, B0 7H9] 4
(Interaction Terms)S L8619t} 0|23t HAL Diewert(1974)7} Al
OF- BF2] A(Elasticities of Intensity) 7] o]l 7|85}, s J A E& o] 7|
249 £0] o @ GFL v A LA soph o] Bjo] Lo TS
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B 2 A (B4 ug) AT 0.0022 F S HI
OFtt. o= B el 719lo] B2 £ 74 B 24T} A 4 912 ofm|siet.
oli= B 7k 5710l 4] LH AR 2:0] 9] I oA & A ko] B2

o]
AN
22 ojujstu], Hgo] 53] EXI9 150] 2§ WA0] e L v A 5

OL-O = =2
i . %3
] 21 2¥2 §EM 2 O|EIM 71 3
= (HlE8M 0|18 23, OLS) | (HIE8A 118 28, SFA) (288% ZIFT\;) 3 28,
Ha A | BEQXH| P-3 Hx | BERX| P-3 Az | BERX| P-3
Brz 4 0.066 0.187 | 0.723 |0.075 0.250 | 0.766 |0.315 0.238 | 0.187
By s 1.537%* | 0174 | 0.000 [1.661*** | 0239 | 0.000 |1.289** | 0.202 | 0.000

Bz -0.150 0.199 | 0.450 |0.106 0.282 | 0.707 |0.197 0.263 | 0.454
Ban 0.004 0.247 | 0.989 |-0.163 0.348 | 0.640 |-0.368 0.288 | 0.202
Bexex ]0.003 0.009 | 0.713 |0.001 0.012 | 0.925 |0.007 0.011 | 0.501

B w0227 | 0.009 | 0.000 |0.229*** | 0.014 | 0.000 |0.1817*** | 0.011 | 0.000
Bz zaq [0111%* | 0.012 | 0.000 |0.121*** | 0.018 | 0.000 |0.101*** | 0.015 | 0.000
By e [-0.020 0.015 | 0.200 |0.016 0.027 | 0.550 |0.042* 0.022 | 0.063
Bex vy |-0.003 0.009 | 0.69 |-0.011 0.014 | 0.429 |-0.018* | 0.009 | 0.053

Bex zaq |~0.020% | 0.009 | 0.031 |-0.016 0.014 | 0.248 |-0.014 0.011 | 0.215
Bex xn ]0.017 0.010 | 0.110 |0.017 0.015 | 0.266 |0.002 0.014 | 0.862
B 204 |~0.179***| 0.009 | 0.000 |-0.177***| 0.016 | 0.000 |-0.131***| 0.013 | 0.000
Bz 4u ]0.003 0.009 | 0.743 |-0.004 0.015 | 0.807 |-0.003 0.012 | 0.783
Bz xe |0.021% 0.011 | 0.056 |-0.006 0.019 | 0.753 |-0.016 0.015 | 0.289

B+ 0.056* 0.033 | 0.087 |0.041 0.038 | 0.275|0.103* | 0.046 | 0.025
Bugna ]0.003* | 0.001 | 0.013 |0.003* | 0.002 | 0.032 |0.011*** | 0.001 | 0.000
By nwa |-0.001 0.002 | 0.888 |0.001 0.002 | 0.997 |0.002 0.002 | 0.266
B ua |0.007 0.001 | 0.701 |0.001 0.002 | 0.861 |-0.002 0.001 | 0.119
Bzaamg |~0.008%* 0.002 | 0.000 |-0.007***| 0.002 | 0.004 |-0.007***| 0.002 | 0.001

Byuns ]0.003 0.002 | 0.147 |0.002 0.002 | 0.363 |-0.001 0.002 | 0.809
Al 0.008*** | 0.002 | 0.000 |0.011** | 0.002 | 0.000 |0.025*** | 0.002 | 0.000
XH(Es) 0.033 0.038 | 0.387 |0.041 0.061 | 0.495 |0.061 0.056 | 0.274
XYES) |-0.180*** 0.025 | 0.000 |-0.207***| 0.035 | 0.000 |-0.150***| 0.034 | 0.000
X9(ds) |-0.186*** 0.022 | 0.000 |-0.209***| 0.033 | 0.000 |-0.136***| 0.031 | 0.000
d58 5.840% | 2.644 | 0.027 |5.317 3.280 | 0.105 | 7.765% | 3.177 | 0.015

1) 228 29} 32 Stochastic Frontier Analysis(SFA) 79I &, H] &84 T2 truncated-normal EEXE
w20, B 3004 HEE/9] o]d/gS Aoty Aol 1t o, Tl PSS XFTH

2) %, = ZEZE 10%, 5%, 1% ool A SAH o2 o

A AA; 2.

N



Sk
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714 HEE49 By B4t FFS mA= AR
(Marginal Effect)S 343t 21}= <3 4-10>0f A A5} )52

SHA| A tof] T et Al =517k g F AHNormal), B9 (Percentile), HF 1A
(Bias Corrected: BC) 4] 0. 2 AF&519] 0™, BC A1 E| 472> B2 9] vt JF &
HAsto] Hrp BapAo| v AgA e FHAE ASStEE, 7 E404+=BC

A= H7tS SHLE A5 TES)

71&A v 2&4Y Bat(w)oll et AET =4 23, AN EA R A

£ 0.0497= F(+H)Q FO= UEH oY SAXCE &
A Iglo] Al gL AHAHS 0]-8-5f AIHE S A SHE A E Y 7Hd o] HFHE
= ST o 2 571 99 31 A2 detetAY, B P U=

2 g o] 7]
&4 v a40] HEHOR 5718 4 e oJuldeh W, 744 v ALy
of Bato] gt HYE ASE 0.00622 FHHA0m SALOT §ofshelet
ol Ao Fol LY WEHL Aofslo] AP YL kol AT 3
T 98e HolETh ARHOE FAANRY L BRY) SET P4 el
A 45 TA (Trade-of)S HESFTL Qi O 4T % YUk o) BFA
E7h 5719 BAHA RIS oRaE 5 Gl £EA sjo]o] 7Hs A S BEShEA
£, 5A0] YA Botstel LAY WEHS Folt FHH GBS 5

0.1974, T04] o1AJol 4] 0.34122 BAH 02 013 F(H9] A AIHE HAL,

= 0.1051, 704 0]A& 0.123020.2
F(+)2] AT} Uehdeh. ol 17 HAFUSE 7144 A S SE8 oh
o 1 WEAE 2718 75 A0] A8 AARIT,

AUF FE2 TS LFH(FTHL QD2 7€ vaey Bl die A e

52) SA|§IH= HEAER HEA(15 0003] BHE)S E5 =N A0\t
53) 242 Kumbhakar et al.(2015)0A HMIA|El STATA user-written commandZ 0|25}
AMGIRCE 24 20| 242 95% AEFZITHE 0|25t MIAIEICY,

ol

=
L

140 |
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(B 4-10) Hg2d A™Q0I0]| CHSt oA SIHREEAEM = A1)
i [ A2 [ BEet [ PANETZHO5%) | BC AEITZHI5%)
HiESd B ()
o= 0.0497 | 0.0304 | [-0.0218,0.0788] [-0.0101, 0.0984]
AYZF o1 (60~69M) 0.1974 | 0.0231 [0.1569, 0.2486] [0.1532, 0.2422]
AYZF o (70M| O14) 0.3412 | 0.0264 [0.2927, 0.3956] [0.2899, 0.3923]
AFF us »F (ZSUT) | 00183 | 0.0596 [-0.0463, 0.1876] [-0.0602, 0.1477]
AYZ WS A& (WE 0 | 0.0458 | 0.0627 [-0.0249, 0.2223] [-0.0378, 0.1793]
It & -0.0448 | 0.0116 | [-0.0756,-0.0289] | [-0.0649,-0.0236]
2HlE -0.0007 | 0.0004 | [-0.0016,-0.0002] | [-0.0013,-0.0001]
=QHZF HIg 0.0186 | 0.0012 [0.0158, 0.02086] [0.0165, 0.0212]
SQIAE HIS 0.0083 | 0.0005 [0.0072, 0.0093] [0.0072, 0.0093]
HIE24 24K(0)
Kol & -0.0062 | 0.0022 | [-0.0115,-0.0032] | [-0.0097,-0.0014]
AYZF 21 (60~694l) 0.1051 0.0292 [0.0578, 0.1732] [0.0533, 0.1616]
ZYZ o1z (70M| O1A) 0.1230 | 0.0336 [0.0697, 0.2035] [0.0626, 0.1896]
AY= UL A (ZS IHE) | 0.1395 0.0781 [0.0537, 0.3554] [0.0566, 0.3681]
HYZ DS A= (DS 01 | 02419 | 0.0795 [0.1496, 0.4502] [0.1536, 0.4766]
I % -0.0077 | 0.0119 [-0.0332, 0.0143] [-0.0405, 0.0110]
S| -0.0004 | 0.0005 [-0.0018, 0.0001] [-0.0015, 0.0001]
YRR HIE 0.0028 | 0.0005 [0.0018, 0.0039] [0.0016, 0.0037]
5L HIE 0.0022 | 0.0004 [0.0014, 0.0030] [0.0013, 0.0029]

1 P AZFE7HO5%)2 W9 7[HHpercentile) 95% A& F7t0] 1L, BC A2 77HO5%)2 HaF E A (bias-
corrected) ®219] 95%%.
ApE: AR 2.

£ G SAAs gl Bk WA 1S ER A 1AL 3T
2 BASHTE. TR Mg So] AT /1SR ML 9T FHA O
2 FESgon, o] 74 SAMHRF 2HL Wio] F8 XA AN
Shel Theat 2ok WA ALY SHol A A, AR Fel 71 a7}
7hu1749) 57k vl el ATAS ol el 9912 7P 20 tehe. of
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BALEZ 7 o[HA(KOSIS)S| A= E, 57t qutu}ﬂ I} AT AL EAlE

SEHRKAMIS)NA A2 42 S 285190t 7} EEw 42 v

51o], T 38 7|50 2 (YR E thg 8 597H%], Futs $E 7| %02 49
FE 0 8 397 o] B RS v stont =3 uy—q obuto] AoHL

e i‘*ﬁ#?x}fl SHENNR YL 1A, RYE, AFFA ARE
FAHHEYF 45741%% h9lct.

(B 4-11) Ohs2t 0t 21 =2 H40| §7 22(1991~20241)

7= e b I &M kDA E= [0
THeHE S 71UE(%) 4.8 9.5 0 34.4
HZ(ha) 30,922 7,661 20,638 49,160
AGH|(H &/10a) 1,194 677 407 2,775
ois eI HMY +~2t2(kg/10a) 1,209 123 977 1,432
MM E) 367 64 266 484
QU E) 411 43 337 508
S7+ M7 HA(R/ kg) 3,590 1,083 2,205 5,719
A7+ /kg) 5,355 1,906 3,093 9,619
Mol 71UE(%) 7.1 12.9 0 51.3
B&(ha) 16,993 4,093 9,661 26,425
ZZH|(H 2/10a) 1,006 625 331 2,274
orm HHES ~2t2f(kg/10a) 6,285 724 5,151 8,641
YU E) 1,077 308 530 1,594
TR E) 1,134 319 534 1,646
7 HO7HA(]/ kg) 513 176 176 855
A07+Z(2/kg) 1,136 444 274 2,031
HAl 191 7HEAS(H ) 20,288 10,077 5,141 38,769
X AHIXFE7IR|4 78.9 20.7 42 114

Az Z7HolEA(ZF A ), BREAAIRAL, AHREILRAL, A, SAEGEGE(Z AE), 71EAE;
FEATHZ AE), BABAEAR; YRR ATGY WRAE.
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ahs 3 o} 28 .0 A A4 0] AU AL o] H AL — 1)) AT,
APAF TR B ake] A 7114 (Expected Retum), SAHEAH2E 7]
of o} gl A2A .0l 5] o5 JFS S 4 k. B Ao A o]t
Aees A4 2 AR o A5 gol thedt g -2 Feel

Rz',t—l

In(A4;,) = ap+a;In(4;, ) + ayIn(—5—
Wt 0 1 =1 2 ERj,tfl

) tagns,,+a,D+e;, o (18)
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AR o] T 2R NG HABO) A 2o An|R] £ 57
o 8} 2P HEF 48 o] 8o 2Ae] 2121 Feo] A% HARGS A
Aaterk<A] 19>,

In(Q7) = By + ByIn(P/ ) + B, In (L) + By Dy + 1y, =+ (19)

A7IM Q= s&E i9 7] $87Fold, P

rr
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Ha HEX| eIy HET kS P 2|57t
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SHEI7IQ AHR(H) 10,737 1.1 1.6 0 5
O|FAS(H 8) 10,737 7,646.2 7,662.2 0 58,190.9
FsHE HIE(%) 10,737 100.0
=Tt 2,240 20.9
Y57t 1,085 10.1
AL} 2,616 24.4
E&s7t 229 2.1
sl 7t 148 1.4
HEs7t 340 3.2
b7t 847 7.9
7|Efs7t 194 1.8
254 3,038 28.3
AL HIZ(%) 10,737 100.0
20074 2,951 27.5
20124 2,475 23.1
20174 2,434 22.7
2022 2,877 26.8
XS HIE(%) 10,737 100.0
Mg 20 0.2
2ot 59 0.6
o7 81 0.8
QI 87 0.8
s 61 0.6
o 40 0.4
24t 78 0.7
e 10 0.1
47 1,176 11.0
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7.0~10.0ha 235 2.2
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= H3I1 A SUETY HO|AIS:
1st stage 2nd stage
EaIHA
-0. 4 * %%
H571l A4(H) O((()) %1655)
OEiAS 2.456-05***
= (2.26e-06)
0.5063%** 0.1305***
ni Ab:j
U7t (0.054) (0.011)
N 0.0030 0.0464%*+
o (0.037) (0.006)
Exi} -0.1503* 0.0957%**
e (0.085) 0.017)
_ 0.3896%** 0.1583%**
2ls7
— st 0.110) 0.026)
coS e -0.0445 0.0926%***
= (0.071) (0.014)
) 0.4053%** 0.1369%**
EINTYI
st (0.054) (0.011)
0.1704 0.19471%*x
J|Eks7
IEts7t 0.112) (0.020)
- 0.0101 0.08671%**
S (0.038) (0.007)
0.4209%** 0.0606***
[E]
20124 0.022) (0.009)
2.2936%** 0.1339%**
o el
A= 20174 0.039) (0.035)
1.2603*** 0.1008***
|_:_1
20222 0.037) 0.023)
A 0.4007* -0.0152
= (0.228) (0.075)
-0.0322 -0.0116
]
i 0.216) 0.074)
o154 0.2319 -0.0858
== 0.214) (0.071)
. -0.1294 -0.0434
oT
Ao (0.225) (0.076)
- i -0.3543 0.1022
(0.268) (0.091)
ot 0.7945%** 0.0249
= (0.247) (0.075)
M -0.1778 -0.0177
° (0.404) (0.103)
2] 0.0044 -0.0375
S (0.176) (0.070)
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(*H1%)

EErns
= 271 A% U4 HOlHS
1st stage 2nd stage
EalHA
S (OLS) )
oy 0.0020 -0.0120
. 0.177) (0.070)
. 0.1819 -0.0041
o (0.178) (0.070)
— 0.2930 0.0134
i (0.177) (0.070)
e 0.2250 -0.004
(e
x| (0.177) (0.070)
- 0.3275* 0.0094
(0.177) (0.070)
e 0.4062** -0.0119
o=
(0.178) (0.070)
At 0.1786 -0.0144
(0.178) (0.070)
v 0.181) (0.071)
0.3445%* -0.0499***
0.5+1.0ha (0.035) (0.009)
0.5357%** -0.0609%*
1.0~1.5ha 0.0) 001
0.6975%** -0.0556%*
1:5-2.0na (0.048) (0.014)
0.7497%** 20,0617+
2.0~3.0ha
|,
3.0-5.0na (0.050) (0.016)
1.0201%** -0.0273
5.0-7.0na (0.080) (0.020)
1.0841%% -0.0172
7.0~10.0ha 0.091) 0.023)
0.9354%** -0.0388*
O|AF
10.0ha O|A 0107 0023
-0.0213 -0.0227*
~HOA
50594 (0.050) (0.012)
-0.0423 -0.0387**
e 604
60-694 (0.050) 0.011)
-0.3903*** -0.0522%**
A O At
704 OJAL 0.051) 0019
_ 0.0834*** 0.015%*
_l—’é‘—O o
Seax B (0.030) (0.006)
T EHEO'SI_ 00363 00307***
= (0.056) 0.011)
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(*H1%)

o et
TE EE R o4 HOpIE
sama 1st stage 2nd stage
(oLS) (v
oAx sto -0.6444*x* 0.0044
mE=E. Chsted 014
T (0.167) (0.048)
A -0.6025** 0.3344%**
(0.184) (0.071)

Fow, v e 217k QO 10%, 5%, 1% BAMOE RS Jujstel, 3 ool e A BE

Q ZHRobust standard error).
g AR 2.
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(BT 1-4) Lewbel 2SLS =8

21t

= U4 5SS WOl
sayua (1) () @)
e Genlnst GenExtlnst Genlnst Only
1ol o1a -0.0185*** -0.0199%** -0.0086%**

SRR EHE) (0.006) (0.005) (0.002)
2l 0.1118%* 0.1125%+* 0.1066

< (0.009) (0.009) (0.008)

N 0.0468%** 0.0468%** 0.0469

< (0.006) (0.006) (0.006)

it} 0.1016%** 0.1014%*+ 0.1033

e 0.017) 0.017) (0.016)

- 0.1457%** 0.1462%** 0.1423

o ° (0.024) (0.024) (0.024)
coe St} 0.0949%*** 0.0948%** 0.0956
- (0.014) (0.014) (0.014)

2t} 0.1225%** 0.1230%** 0.1185

- (0.009) (0.009) (0.009)

0.1889*** 0.1891%*x 0.1875

dakd (0.020) (0.020) (0.020)

P 0.0870%** 0.0870%** 0.0872

c== (0.007) (0.007) (0.007)

20174 0.0443%*+ 0.0449%*+ 0.0398

- (0.007) (0.007) (0.006)

0.0481%*x 0.0513%** 0.0244

A= 20174 (0.015) (0.014) (0.008)
0.0480%** 0.0499%** 0.0333

20224 0.011) (0.010) (0.007)
Al -0.0295 -0.0289 -0.0334

T (0.073) (0.073) (0.072)
i -0.0099 -0.0099 -0.0094

(0.071) (0.071) (0.070)

ol -0.0939 -0.0936 -0.0961

- (0.069) (0.069) (0.068)

i -0.0392 -0.0394 -0.0381

T (0.072) (0.073) (0.072)

X[t i 0.1137 0.1133 0.1169
o (0.088) (0.088) (0.088)
ot -0.003 -0.0020 -0.0107

= (0.072) (0.072) (0.071)
HE -0.0089 -0.0092 -0.0064

© (0.097) (0.097) (0.095)
2] -0.0374 -0.0374 -0.0374

° (0.067) (0.067) (0.067)
i -0.0131 -0.0131 -0.0134

cF (0.068) (0.068) (0.067)
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(=)

= S USSR HoA|
(1) ()] 3
A
e Genlnst GenExtlnst Genlnst Only
s ~0.0111 -0.0108 -0.0130
== (0.068) (0.068) (0.067)
e 0.0024 0.0028 ~0.0006
== (0.068) (0.068) (0.067)
o 200131 20.0127 ~0.0155
== (0.068) (0.068) (0.067)
X e -0.0032 ~0.0027 ~0.0066
- =e (0.067) (0.068) (0.067)
e 20.0264 ~0.0258 ~0.0303
= (0.068) (0.068) (0.067)
Ly 200215 20.0213 -0.0235
e85 (0.067) (0.068) (0.067)
- 0.0623 0.0622 0.0633
N (0.068) (0.068) (0.067)
-0.0620%** ~0.0616"** ~0.0654
0.6~1.0ha (0.007) (0.007) (0.007)
| 04150 -0.0800%** 20.0793** ~0.0853
i (0.008) (0.008) (0.008)
20.0812%% 0.0803+* -0.0883
1.5-2.0ha (0.01) (0.009) (0.009)
20.0893%* 20.0882%* ~0.0969
2.0~3.0ha
Sem | ow | 6w
3.0-5.0na (0.01) (0.010) (0.009)
0.0663* 20.0649%% 20.0771
5.0-7.0ha (0.014) 0.014) (0.013)
0.0602%% 20.0586%* 20.0721
7.0~10.0na (0.016) 0.015) (0.014)
20.0774%% 20.0760%** ~0.0881
O Al
10.0na Ofd 0.017) 0.017) 0.016)
~0.0220* -0.0220% -0.0218
~HOA
50~594 0.011) 0.011) 0.011)
0.0400%% 20.0399%* ~0.0403
orey -69%
60-69M 0.011) 0.011) 0.011)
2004155 20.0419%% ~0.0386
M| O| A
70N 0 0.012) 0.012) 0.011)
azof5 0.0103* 0.0105* 0.009
= (0.005) (0.005) (0.005)
) 0.0258* 0.0260% 0.0244
usTE HE0lst 0.011) 0.011) 0.011)
- 0.0156 0.0152 0.0187
(0.047) (0.047) (0.047)
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(=)

7= S SUSTY BOIAE
oA ) @ @
TEET Genlnst GenExtlnst Genlnst Only
ApASE 0.3557*** 0.3549%** 0.3616
cTe (0.068) (0.068) (0.068)

A AR} A,

(T 1-5) Lewbel 2SLS Al 23 24 A1}
e (1) 2 ()
= Genlnst GenExtlnst Genlnst Only

Ay
(Underidentification) 228.821 286.749 1741.441

OpAlH 2T 699.379 261.830 255.542
(Weak identification) (16.38) (19.93) (21.37,112.43)

IAEAR _ % .
(Over identification) 6.357 67529

Z 1) ¥4 (Underidentification)2 Kleibergen-Paap rk LM SA3 0|85} 15‘7}0L
2) A H A (Weak identification) Kleibergen-Paap rk Wald F statistics & Stock-Yogo A4
AAZL 71202 BIH
3) A HH 4 (Overidentification) Hansen ] SAIHS S5 B71s
Ag: AA; 2.

Lewbel ¥4] 25LS 240] thet £7840] A8 Tl 4% A <
Ao WA, AEAHA (Underldentlﬁcatlon)oﬂ A= E3HS7)

5] PAE O] A=A AHE . o] & FHHA| X5HHE 2SLS AHA|7F J - SHA] &=
t}. Kleibergen-Paap rk LM%H]%?O] p<0.050]H AFEI7HA3)L 7|zt A 7}
Sototn WEE 4 9ink 47 A3k BE Bl ATAG R OISE 19014

A\2kst Aol 7K e A0 2 et
OFAIH A X (Weak identification) =749 g 7HEZ O R o=

[¢]
N

WAz, 2450l A4 U B R Bolshet $a3 oJuE JHit B
¥i%7} EAste eh 4ok U 7 oFsA) BelElo] 9o 2SLS F At
Y5HA %8 4 Y0H R, OFET(Weak IV) BAIS 12 5 Q=r] 245H= 2

63) HO: =7t 4~S0] L Ha-2f 20| GiCt.
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oft}. SFARY F AT BAPAEE thgt Zo] FEHLE. (1) Genlnsish
1=}

(e} |
Ao A, Z+72E9] L A Eo] 8l 10% maximal IV size

S
7L 7 RO 715 2 ek =ejo] ZHRITh THH O 10% maximal
IV st 1V 2395 BA-L, 1] OLS F9) SAA o) A1
10% o) ol 2| RESeh BT 712(QALE olulaie}. ol ) 7|5t
o 24 BAZo| B8] 27, oF4E BAL 42 om SR LR
Qitt. B4 A7} (1) Genlnsti} (2) GenExtlnst= Z+Z} Kleibergen-Paap rK Wald
F-BA%F°] 10% maximal IV size 7|54£(16.38, 19.93) 34| Z3}5H= 699.379,
261.8300 2 e} oFARH A BA = gle A0 2 Wost3itt. (3) Genlnst Only
°]-§

o= FHs] BAE EFHFTRS o] &5to] BAlskaL, 11 47 55 WY fl &
of Kleibergen-Paap K Wald F-5-7] %h,]. Stock & Yogo(2005)0f 4] A At 7| &<

A A5ttt 4 Ay F-BA %S 255.5422 YEFG O™, o]+ Stock &
Yogo(2005)°)l 4 AAISE 10% maximal IV relative bias 7]&(11.20) & 10%
maximal IV Size 7]&(112.43)S BF S E3] 275l= 502 FAHA BA
= A Zo1A] 2 A1 0 72 wtE Tt o]uf 10% maximal IV relative bias IV 3%
Z] 9] H¥(bias)o] OLS 7 2] o] HFof ]3| HTf 10% oW 2 AA| &= ==
ofulgttt. &, of7| A= Al A4 9] Hk(bias)oll FE5ko] =4 F s F7t
Sh= Aot

upxalo g FHAHE A 4 (Overidentification) T=1H50] 2A3s] QA% 0]
™, L gl HsHA Al oFS F4] =7t B7F5h= ZAF|tt. ©]+= Hansen J %74]‘%]:—%

=

0.

&9l B7HEH, p<0.050|H AF7Hd09)0] 7|2t E] o] Foj ke PF A= QA
64) 7|2XC= |V £YX|= HE U052 22| HEH(sample noise) ¥ =7 M40 SATY &
o=z QI8 OLS TJS |Ofl Ho BEE=LXI7F HX| L SAZ0| ZOFEIC, 22| e~ H4=0f A/HH0|
OFolH IV F=-X[2| SHZO| 2lotA HOtX|7| 20| SH X Al2HS 0|8 A8 2HE 7H
HMOZ XICHSITH= 7402 & 4= QICt. Btk 7|5FZf(Stock-Yogo critical valug) 2Lt EHZ0| &t
CHM 2SLSZAD/ OLSAMELE WOt & 4~ giCt
65) HO: 2= LT QAXO0 Y,

25235



/la]o'l o

uz

Hoty £ 5 A Dok A% 23 (1) Genlnst= -G8 EHS57} 5
B.0] A5ks] A'H(exactly identification)® A3 0.2 F71A Q1 QA4 HAol HQ]
SFA] &t} (2) GenExInst?} (3) Genlnst Only+= Hansen J SA|3F0| 217} 6.357,
67.529% YEFY AF7HE0] §-942 5%, 1%°14] 7]1Zr= 1t} (3) Genlnst Only
o] 429} 770] S EFHAO| A4 T)E AR 3L Lewbel W4 0.2 414
B T AT 9ol AR EReE ozis) oMY 208 SIS
TESHA] 982 7hs/do] Al71H AL & = Atk &, o= o4k 7|6 =
F7} REEA] &3 Qe BASHA = Gt A2 2o

o
N
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SO 70f: Ot YTHE 5

(FH 2-1) OFs SHESMEHES 0|z ALZ|R 24 ZIHHI0|AZIR!, ALE|R, HaLE)

49 ha, &, D/ke, %
= 2005 2010 2015 2020 2024

H|OAZIO! (A) 31,766 | 22,414 | 20,638 | 25372 | 23,290
KHHH A AlLf2|2 (B) 31,766 | 22,402 | 20,632 | 25141 22,812
(B-A)/A (%) 0.00% | -0.05% | -0.03% | -0.91% | -2.05%
H|0|ARFOI (A) 375 272 266 363 285
PN A2 (B) 375 271 266 360 279
(B-A)/A (%) 0.00% | -0.05% | -0.03% | -0.91% | -2.05%
H|0AZFO1 (A) 424 362 345 a1 337
O | 292 AlLIE|2 (B) 424 361 345 408 331
(B-A)/A (%) 0.00% | -0.04% | -0.02% | -0.81% | -1.73%
w7t HIO|AZFOI (A) 2,273 5,052 5,370 4,284 4,381
mor | AHERE) 2,273 5,063 6,376 4,465 4,792
- (B-A)/A (%) 0.00% 0.21% 0.11% 4.23% 9.37%
HIO|AZFOI (A) 4,495 7,226 7,539 7,033 8,356
A7+ AlLf2|2 (B) 4,495 7,240 7,546 7,310 9,084
(B-A)/A (%) 0.00% 0.20% 0.10% 3.95% 8.72%
HIO|AZIOI (A) 16,737 | 22,113 18,015 14,673 18,614
RiHH AlLI2|2 (B) 16,737 | 22,094 18,012 14,563 18,401
(B-A)/A (%) 0.00% | -0.08% | -0.02% | -0.75% | -1.14%
H|0|AZFOI (A) 1,023 1,412 1,094 1,168 1,175
MR AlLk2|2 (B) 1,023 1,410 1,094 1,159 1,162
(B-A)/A (%) 0.00% | -0.08% | -0.02% | -0.75% | -1.14%
HIO|AZERI (A) 1,050 1,456 1,355 1,254 1,342
Un | 2 AlLF2|2 (B) 1,050 1,455 1,354 1,246 1,328
(B-A)/A (%) 0.00% | -0.08% | -0.01% | -0.70% | -1.00%
w7} H|01 22421 (A) 393 523 657 670 789
anW AlLt2|2 (B) 393 524 658 681 809
ST (B-A/A (%) 0.00% 0.19% 0.03% 1.68% 2.42%
HO|AZEI (A) 951 1,180 1,631 2,031 1,789
A7+ AlLz|2 (B) 951 1,182 1,632 2,066 1,833
(B-A)/A (%) 0.00% 0.20% 0.04% 1.72% 2.48%

T (B-A)/ACkE M3 YEh.

Ahw: AR 2,

2= 237



SH 2-2) ST SAEAHHES 0= AL2|Q 24 ZIKH|0|A24Q1, ALH2|Q, HElE)

49 ha, &, 9/kg, %
& 2005 | 2010 | 2015 | 2020 | 2024

HIO AT (A) 31,766 | 22,414| 20,638| 25372 23,290
THHH A AlLt2|2 (B) 31,766 | 22,385| 20,620| 25,252| 23,095
(B-A)/A (%) 0.00% | -0.13% | -0.09% | —0.47% | -0.84%
H|O|AZFOI (A) 375 272 266 363 285
At AlLz|2 (B) 375 271 266 362 283
(B-A)/A (%) 0.00% | -0.13% | -0.09% | -0.47% | -0.84%
HIO AT (A) 424 362 345 411 337
0= ESeE; AlLF2|2 (B) 424 361 345 409 334
(B-A)/A (%) 0.00% | -0.10% | -0.07% | -0.41% | -0.71%
HIO|AZFQ! (A) 2273| 5,052 5370| 4284 4381

S7+ ol
o AlLI2|2 (B) 2,273| 5,077| 5389 4376 4544
(B-A)/A (%) 0.00%| 0.50%| 0.34%| 2.15%| 3.70%
HIO|AZE! (A) 4495| 7226| 7,539| 7.033| 8,356
AD§7HA AlLk2|2 (B) 4495| 7260| 70563| 7,174| 8,645
(B-A)/A (%) 0.00%| 047%| 0.32%| 2.01%| 3.46%
HIO|AZIRI (A) 16,737 | 22,113 | 18,015| 14,673| 18,614
THHH A AlLI2|2 (B) 16,737 | 22,039| 17,989| 14,446| 17,894
(B-A)/A (%) 0.00% | -0.33% | -0.14% | -1.55% | -3.87%
H|OA2FR1 (A) 1,023 1,412] 1,094| 1,968| 1,175
M AlLi2|2 (B) 1,023| 1,407| 1,092| 1,150| 1,130
(B-A)/A (%) 0.00% | —0.33% | -0.14% | —1.55% | -3.87%
HIO|AZE! (A) 1,050| 1.456| 1,355| 1,254| 1,342
o 40 AlLb2|2 (B) 1,060 1.451| 1,353| 1,236| 1,296
(B-A)/A (%) 0.00% | -0.32% | -0.12% | —-1.44% | -3.39%
HIOAZIRT (A) 393 523 657 670 789

S7+ ol
i AlLI2|2 (B) 393 527 659 694 857
(B-A)/A (%) 0.00% | 0.77%| 0.28%| 3.52%| 8.56%
H|OA2FR1 (A) 951 1,180| 1,631| 2,031| 1,789
207+ AlLz|2 (B) 951| 1,189| 1,636 2,104| 1,946
(B-A)/A (%) 0.00%| 0.79%| 0.28%| 3.61%| 8.77%

0 (B-A)/ Ak MBS YEh.

Ahw: AR 2,
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S2H 2-3) 051 Y SAEMEHES O] ALI2|Q 24 ZIKH|0|AZIRI ALI2|R, tHakE)
4 ha, E, Y/kg, %

7= 2005 | 2010 | 2015 | 2020 | 2024

HOAZFRI (A) 31,766 | 22,414 | 20,638| 25372| 23,290
T ALt (B) 31,766 | 22,373| 20,615| 25,023| 22,623
(B-A)/A (%) 0.00% | -0.18% | -0.11% | -1.38% | —2.87%
HI0|A2EO! (A) 375 272 266 363 285
M AlLi2|2 (B) 375 271 266 358 277
(B-A)/A (%) 0.00% | -0.18% | -0.11% | -1.38% | —2.87%
HIO AT (A) 424 362 345 411 337
o= ES e, AlLk2|2 (B) 424 361 345 406 328
(B-A)/A (%) 0.00% | -0.14% | -0.09% | -1.21% | -2.43%
HIO|AZIOI (A) 2273| 5052| 5370| 4,284| 4,381
%77}& 8 AlLt2|2 (B) 2273| 5088| 5394| 4560| 4,969
(B-A)/A (%) 0.00%| 0.71%| 0.45%| 6.46%| 13.40%
HIO|AZIO! (A) 4495| 7226| 7539| 7,033| 8,356
AD7HA AlLk2|2 (B) 4495| 77274| 7570| 7.456| 9,396
(B-A)/A (%) 0.00%| 0.66% | 0.42%| 6.02%| 12.45%
HIO|AZFRI (A) 16,737 | 22,113| 18,015| 14,673| 18,614
THHH A AlLt2|2 (B) 16,737 | 22,021| 17,986| 14,338| 17,689
(B-A)/A (%) 0.00% | -0.42% | -0.16% | -2.29% | —4.97%
H|O[AZFR1 (A) 1,023 1,412| 109%4| 1,168| 1,175
M AlLI2|2 (B) 1,023| 1,406| 1,092| 1,142| 1,117
(B-A)/A (%) 0.00% | -0.42% | -0.16% | -2.29% | -4.97%
H|O|AZI! (A) 1,050| 1,456| 1,355| 1,254| 1,342
gty £Qa AlLk2|2 (B) 1,060 1450| 1,353 1,228 1,283
(B-A)/A (%) 0.00% | -0.40% | -0.13% | -2.13% | -4.35%
HIOAZOI (A) 393 523 657 670 789

&7+ Tl
12 AlLi2|2 (B) 393 528 659 705 878
(B-A)/A (%) 0.00%| 0.97%| 0.31%| 5.26%| 11.19%
H|O[AZFR! (A) 951| 1,180| 1,631 2,031| 1,789
20471 ALz (B) 951| 1,192 1,636| 2,140| 1,994
(B-A)/A (%) 0.00%| 0.99%| 0.32%| 5.39%| 11.47%

0 (B-A)/ACkE M-S YEh.

Ahw: AR 2,

2= 239
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