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Abstract

Recent climate change has led to fluctuations in agricultural production, and as a result national food supply has become an
important strategic factor in economic policy. As such, in this study, panel data was collected to anayze the effects of seven
meteorologica elements on the production of five types of grain with error component panel data regression method following
the test results of LM tests, Hausman test.

The key factors affecting the production of rice were average temperature, average relative humidity and average ground
surface temperature. The fluctuations in the other four grainstypes are not well explained by meterological elements. For other
grains and beans, only average temperature and time (year) affect the production of other grains while average temperature,
ground surface temperature, and time (year) influence the production of beans. For barley and millet, only average temperature
positively affects the production of barley while ground surface temperature and time (year) negatively influence the
production of millet.

The implications of this study are as follow. First, it was confirmed that the meteorological € ements have profound effects
on the rice production. Second, when compared to existing studies, this study was not limited to rice but encompassed al five
types of grains and went beyond other studies that were limited to temperature and rainfall to include various meteorological
elements.

Key wards : Meterologica elements, Grain production, Error component panel data regression
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(Ministry of Agriculture, Food and Rura Affairs)o]]
w2, SefuEte] AlRAEES Al 20099 56.2%
oA 2010 54.1%, 2011 of:= 45.2%, 20120l =
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ZRslaa] ARt ARSlA] A= i gick 2011
| 2 AIARRD A wls SAFE] =413 7
I} A0 Lo} Fo| Arlwfo] ARt Zlo] =A|
=279 507 olojA AAIA] ofaZd|old
2B ofofl mhe FEdel tiRt thejxEe] &
71} lEE7 A T Ao 7Y SARSE
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23S o]83t ul=k 38 (Environmental Protection
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1994).
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A39] Normalized Difference Vegetation Index (NDVI)
£ o83t 2y} migef o8f ik=E Y5 (Na etc,
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TEQICE 1831 Lee etc(2013)2 A|QJSkaL 7ARQ A
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A FRE AR o] Qi
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£ oAl 8 skaslo] ARAE il
UlA YRS B Si8) B8 0 e 2001
B 2010%7k4) AlFalE At o] oigt A
w9 ARE SYS AFAES BAH) 4T
RAEzAL] BRA A wlet vl wig, B8, 3, A
R FE3leck

7V R 7V o= e 2001 e 2010714
7} A199] 7V e ARE Alsislet, s 71
QA= 7)1 &(air temperature, C), 55=(relative humidity,
%), &<(wind speed, m/s), o]&H 2% (dew point
temperature, C), Y=A|7Hsunshine duration, hr), %]
H-25=(ground temperature, C) 52| B¢ttt A5
Z==Kannual total precipitation, mm)<2] 7719 QA4S
asIGIek oF 71| tivt 7V AbRe 77719
T8 7VISAR S Al R GEste] 7 A1 <1
o 7VF8 4 GHES Hatdto] ARESISirHTable 1).

o] RS AwH, AR 7} FES}o] o]
Bl iR FEels ol stew Hgel v
YA Al FFS vlAE 25 BYetn 3

Hsl7] et AL cheat 2} (Baltagi, 1995).

Yt :oc-i-x;tﬁ At
i=1,2,Nt=1,2,-,T
p; = unobservable individual effect
A, = unobservalbe time effect
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Table 1. Mgjor city of each province(Lee etc, 2013)

Major city
Gwangwon-Do _IS_ogzgk Cheorwon, Daegwallyeong, Chuncheon, Gangneung, Donghae, Wonju, Yeongwol, Inje, Hongcheon,

Gyeonggi-do Dongducheon, Monsan, Suwon, Y angpyeong, |cheon

Gyeongnam Masan, Tongyoung, Jinju, Geumsan, Geochang, Hapcheon, Miryang, Sancheong, Geoje, Namhae

Gyeongbuk Ulleung, Uljin, Andong, Pohang, Bonghwa, Y eongju, Mungyeong, Y eongdeok, Uiseong, Gumi, Y eongcheon

Jeonnam Mokpo, Y eosu, Heuksando, Wando, Jindo, Suncheon, Jangheung, Haenam, Goheung

Jeonbuk Gunsan, Jeonju, Gosan, Buan, Imsil, Jeongeup, Namwon, Jangsu

Chungnam Seosan, Cheonan, Boryeong, Buyeo

Chungbuk Chungju, Cheongju, Chupungryong, Jecheon, Boeun

u|ZH{Rice), WMF(Barley), 3=H{Other Grain), T+ Hondatest (individual effect) Hypothesis

(Bean), AF(Millet) ix]SF t7]9] THIHAS *gx}ak bas
Zho] F&H yit7h Hok xit= IXIOU 71041 e] &
o 71, A A, A% T A S Oqué
oled 2, ﬁ%& 125, OM%L Aok A
(Time).02 LA Admue|olct. pits 2|oilofi=
GEZFP Al7]] U‘J%W% HSHA| o= 7 E Ao, At
Al710] whebAl= HSEARE 2| o) whebile $sHA]

= ARERTE YERH, vite A} Al7]of wet H
Sh= SEaRiglolth

ZNEE Bl AR & v EASHA] =i 9] 1
2 slohH-AA|E £33 7238 (pooling cross-section
and time series regression model)o| Ej o] 7--ofl=
OLS(ordinary least squares) 2 414 449 <= itk 1
U IR} ARk % ol shieks ZAEH
OLS #4ee B89l F4o] 2 4= gk

910] w4 AHET o AT ZRjof RS
A5 8l 2l1ER] 4= A%< GHM (Grouieroux,
Holly and Monfort, 1982) A& AA51ck GHM
0] 7Hde oot ek

Hyrpy =2 =0
H, : atleast oneof themisnot zero

GHM 9] AAoflA tid7Fdo] Ax|== -9l 7
e} AL 5 oW Flo] EABRIIE AP
%1514 Honda #H%)(Honda, 1985)2 ZHz} AAIsIch.
ZF 1] AP 7P ool k.

Hy:py =03 Hyogy =0
Hondatest (time effect) Hypothesis
Hy: A =0; Hy:\ #0

A amier ARbEI ) R ZAEt ojelox) s
SRS AMESIA waL, AR AT ARFE 3 of
B DT [EL Elet AT B
It} 1219 olefat A H e} ARkEE} AEA o]
U Alzlel) 5% TAE gk ZHe mgavielr} o
W EE RS Sl SEauielrle sl gk

FReATE A (Hausman test; Hausman, 1978)2 &
3 olefet fupSo] WHLIRIA SFAIRIAES T
T glom] BhoLut B S 915t 7ML ofelje} e,

H, : both random effect estimator and fixed effect
estimator are consistent
H, : random effect estimator is not consistent

Table 20]| AF2haa} 7184l it at, #=4
2 2digh 2agh 5o 712EARe] Ao %EP
200141%-E] 2010471] 9] 3l 717 B9t 1 had Bt
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Table 2. Basic statistics of meteorological factors and grain production(Lee etc, 2013)

Grain Average Standard Deviation Min. Max.
Rice 4.65 0.62 237 5.76
Barley 247 0.92 .00 4.06
Production Other Grain 2.87 114 81 6.34
Bean 1.45 0.27 a7 2.06
Millet 5.37 0.73 3.66 7.26
Temp. 13.19 1.38 10.43 16.60
Rain 1392.82 312.95 761.40 2328.30
wind 229 0.72 135 4.43
Meteorological factors Humidity 65.97 4.22 53.70 74.13
Dow 6.30 156 295 11.38
Sun 2118.77 217.34 1421.40 3062.45
Ground 14.94 1.40 12.16 18.73
APARES. HH n]Io] A0 465 &, WE 247 E A4S 3k} Honda test A7KE AlHEW, n]a, WiE, 45o)

E 3145 E, 7|3 537 B0z UeRdth ]
7ol ot 28 7 eAE0] 7|2 8AES B, Bt
71:-13.19 °C, AZ7)=~gko] W2 1392.82 mm,
ST 65.91%, HolEHe 6.3 °C, A7RIzAIZFH
T2 2,118A|7h, HHAHL == 14.94 °CE eyt
TRy 5 oF o Fgsjor sh=rtE 2%
517] $Jato] 7iHE} 9 AlZbake] EAfjofie] gt
GHM AAZ3e} Honda A4 23| Table 3of AelE]
o] Qltk Table 30j4 B vle} Zo] GHM test A},
= *J%F—%g«l X2 AAEA 7ol 1% frelg<eollAl
NEET S AtEI} glrks AR7PEE 71Zske
2 /fEET T AREEIE st BES Aok

Table 3. Result of Lagrange Multiplier Test(Lee etc, 2013)

8= Ndae] AREAF w0l 1% frelrEd]
A EEI} gleks A7 HEE 714she Wi, AR
EJ—PA HEAT gha2 AREI} vk A7
& 7|2 SR ugte B vl BiE, AR S
L a9 B e Aok i)
e B NEE] et AREAE
Haap) gloks AHEE 714 4 fle W
A diRt AHEAE g AR} fivks
7VdE 1% FofrEolr 71AsR AREE} Q)
e FAsor etk 2o RS e HER
et Aol Higk Hondag o] Aaprt 242ke] &
I} gleks A7HEES 1% freleselA 7146k

flo

rlr d0RL X

|
7

Mg =y
S~

G.H.M. test Hondatest (individual effect) Hondatest (time effect)
X2 t t
Rice 35091 18.73" -0.15
Barley 169.46" 1299 0.73
Other Grain 51.52" 708" 112
Bean 11258 1.33 1052
Millet 141.01" 11.26" 375"

™" p<0.01, degree of freedom for x* = 2

2) Table 40f) AAJEO] Q= W82 FaE 3 (Lee etc,, 2013)2) W8 2=



286 A - oleF--

2 /At AR A} RS
of gtk

M aet ARtEIE 1Y aRIA] SHEARIA|
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AJE]o] Qlet HE el thel] g ) mEo] ek
4%@} 15 o) FAJgo] Wi Aol
F7HEE 5% folamollA] 71281A] St whetbA
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Table4. Result of Hausman Test(L ee etc, 2013)

X2 df p-value

Rice 11.03 8 0.199

Barley 6.54 7 0.477

Other Grain 12.923° 7 0.074

Bean 9.231 6 0.161

Millet 4157 5 0.527

"p<0.1

Table 50 u|=po] thgh Ak} Ae]=lo] Qlct. o

oflA] Aol chet 74 At wl320] 49 At

Table5. Theregression result for Rice

] x%g-a-} Eﬁﬂo]r,} Zh‘s:]-s}
Z4Ane B AR}
0.7322 T HAS B]_, XA 0] 73.20% HE=7}
7PREol ofs) A 4 9lon] FEAko R Hof
YA 1 G BAZ Gl 7R,
A 29 SFARR S TimeS Al2jstis 5%t
1% folpzoln BAH o 71tk 71e, <
A2ARE A 25 S0 BFARTL 2] o 2
T, 5T, B ok SOl SRR SR,
o= Al A] 712, 5%, AW Lk kA o
ZA7Y0] ZojRRE oA ko] 2715}, 7
o] TR [FTHLL o] 43k ] oleh w3
il\g/}_}%}:o] 71—/\0]_‘— 7301;_32}—0161- 2= olr,]_
FAE 0 Rz 7] 20] 1°C AR3H ufutc} ol
2 1.214=0] S718lal 557} 1% ok wjue} 0.287
& 71 o oSHrt vhdof| Aol 1 mmo|

Z71ak vilet i 0,005 2HAsstil F450]
1 ms 75 ujulc} 0.284 & gassh, o L7}

1°C AF5SE mjojc) 1.211 £ A% Aoz o2
A A (Time) Q) FAR = Adgol7|= shul &4
A freldo] glorz Awo] o] uhE e

Coefficient Pooled (OL-5) O?iit\i,iv \%E;e;g:)d %ﬁéﬂfig
estimate estimate t estimate t

(Intercept) -11.542" -2.089 -22.440"" -5.957
Temp 621" 2.658 1.213" 7.908 1214 7.882
Rain -001™" -5.060 -0.00048™ -8.507 -0.00050" -8.790
Wind -308™" -5.559 -186" -2.202 -284"" -3.940
Humid 190" 3177 264" 6.294 287" 6.955
Dew el -3.349 -1.1437 -7.280 -1.2117 -7.799
Sun 0.00045™" 2.722 0.00021""" 2.005 0.00024"™" 2.288
G. Temp 053" 1.587 041" 2.310 042" 2.298
Time 019 1.545 003" 0.390 .002™ 0.276
R 0.707 0.753 0.732
Adj. R 0.667 0.64 0.691
F 45460 51.825 " 51.549™"
Obs. 160 160 160

o2/ (o} +0?) 0.841

"p<0.1, "p<0.05, "

"p<0.01
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=
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[e]

shg vt majo] e maolch. e myel 3

EA3 1Yo FHANE B 2747 0.0860=

WYL HE0] oF 8.6%Tt0] 4 7Fa sl o
A8 ol F gAFeR Bl midAls 1% 2
A FA frebde 7RI A F4E A
 Fra2 Temp(712)2}F Humid(55) Rkl 5% o4
oA SAA frelde 7RIt HE duHese] 9
A RS A Fel e 7HAIA] Fohe AL
Z Uit

g/ d7gel vt 7 AT Sk v )
=] Hisiial= T aE T Qe 29 ShEaat HEo] &
AR o ek A Qe U Eanye|
FAENE 2 2AA7T 0.2480% WA WE
] oF 25% Y7t 8. 718l ofsf dEE 4= 3l
] F $AGO 2 Kol B A= 1% f-efa<zel &7
A fFods 7HRIHAL & 4= Qe 71e(Temp)a =
(time)= 1% frol=ollA $AA ol de 7L 4

Zof W el Bie) AeE AT e o ERon SE(Humide} AEEE(G. Temp)= 10%

Table 6. The random effect regression result for grains

Grain Bafle;{ _ Other_ Gr_a'_n B_ean Millet

model One-way(individual) One-way(individual) One-way(time) random Two-way

random effect random effect effect random effect

Coeffcient est. t est. t est. t est. t
(Intercept) -4.682" -1.850 1277 4723 2201 7130 11749 5.077
Temp 0.278" 2575  -0.328" 2861  -0109" 5414  -0.137 -1.355
Rain -0.000 -1.327 0000 41615  -0.000 -1.692  -0.000 -0.736
Wind -0.072 0377 -0.047 -0.244 0.005 0.165 0.032 0.185
Humid 0.062" 2512 -0.048 -1.834  -0.000 0100 0041 -1.923
Sun 0.000 0367  -0.000 -0.464 0.012 0.663 - -
G. Temp -0.015 -0.264 -0.125 -1.787 0.070™" 4313 -0.001" -2.401
Time -0.016 -0.958 0.178" 3.881 0.043" 3.207 -0.650" -2.054
R 0.0857 0.2489 0.2642 0.0727
Adj. R 0.0814 0.2364 0.2510 0.0695
F 2.0354° 7.19441" 7.79546 " 2.00008"
Obs. 160 160 160 160
o? share 0.611 0.629 - 0.537
o2share - - 0.277 0.123
Tarr?;foa 0.734 0.652 0.041 0.543

" p<0.1,” p<0.05, """ p<0.01
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