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SAH2010, 67-88) & F& FUW-E R&D FAF Aabnle] Arhazte
Ao Ax spelsle] AHA o T wrlo] A Zho] A= gulE
A8k 9l

Fisl vj?% APATE AuE g3 Aok A, FAR- S

SR FFD 20120 724 VAR 28 olgate] 59 1919 &5, A4
9 5849 2] BAE BASGTE BA AT SJehe B4 1919 &5
A % FEAY AN e WA houk, B 19% A5 7
§UAE RO AV} ek SR, 2 el A Aol 1
WA ARGl FE AlZsle] BA7E e R sepsta e
-

%ﬁl%(xﬂ'ﬁ@ 2016) Panel VAR B3-S o] &alo] nAlA A7} AA|
A PP FEsle] Fare] wE Wty AXRNEe] FAlel s e
Aol oJahH CIAAIEI} s WIZe AT 7F Y(-)¢] #ATF EAH,
ANAAFE-L o] Aol ()] BATE 18] sHRS dsix e
(-)e] BAPE EAsa ¥
%}%@Kﬁ 2017)% Panel VAR X
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o = 2 rr

HIE] 29} Z(Vittas & Cho 199%), Z¢3} 2Hlo]A(Flam & Staiger 1989)
#«] APATES S 2 A B HekS 98k Haago] 4t
D AAE S5k o] A =97 2 ¢ S-S HolFa Q) 1

HL HA~EeHFeenstra 1986, 249-267)¢} o8l 2](Abbott et al. 1987, 723~

TR)E B AAR TS A 5 dvkar 4315t o]ef 2ol
Hxgo] dA44 235 A A7 AT, BEge] FAA a3
= gE APATER JrkPitt 1985, 201-217; Petrei 1987; Pinstrup-

Andersen 1988, Marquez et al. 1993, 145-213; Grosh 1994).
A AAA SR F-AFAo] o]gpstde] wpe} =7}t 3 574 Akgel digh 1
Za Al disl 42490 48 A HPritchard & MacPherson 2004,
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of tieh FEFHE T4 ATEE U AlAE AL YltkCalegar & Schuh

ool AAFE) gl 2 ATt a2 v} 2ok 94, s
o] AR5 o] &shHA BAUY 717 Sl S Wt o) HHe] B
Zu & TR REES BReY] 245 A= EA, 7E
2 VAR 28 o7 Bt glojA] 7|&e] AYPAFELS - shfe] &
ARFE Aelsto] B Fafalg] o) B A os F /e =AM
(599 R&D T4 3} 5HIHR2T)E o] &350 o]e} FAlol 2|4
A FAWGTL 4T YR o AQEE W4l 1 ngsie] 385 A
3 54 R&D FAlol-5 SAMN-59 1919 45, ARz 5
A FAAA-FR 191G 2502 SRSt BA4S st o] & §3o)
o] o AIARl FA o] FHHH v & S v A=A E B} Y st
Al gkeret = Qlvhs A% ojor) vkl st

I #4523

1. 7= VAR 2¢

o FejHel WAE RHFH o) F-850 A VAR RYE 01

Zboll AgABA7E EASHE 57 YehE R AlsH o] ofyth

Hell 24 VAR E3(Structural VAR Model)-2 FFx}ell A|ekS- 7}
S 7L EYHow Ty, oS Fato] AZHA Y o2 FA]
o] Tk %, T2A VAR 28e 7]
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So] WE(3x3)8t 3H YARSE 7F] %22 28 (structural model)
< o2 o] vERE 5 9l

~

AAZ, = A\AZ_ + AAZ o+ - +AAZ Fu, 1

of
)

o714 A;(i =0, -, p)i= 3x 3] AFFEolaL, u,= T34

< YEE 3x1xge] wAS(white noise)2Z  E(u,) =0°]9
Fuyu,” = I(identity matrix)®] #4324t E =2 Al 7F A= ik
1 7%
9ol 2 (D2 thadt 2ol WEE = gtk
AZ, = (Ag— A\ L— A, L°— -~ A, L") ',
AZ, = (Dy+ DL+ DyL*+ - )u,
= D(L)u, 2)

el 4 (9] F2AH wdAE 4,9 Aol Bd 47 o] Bk
= Aooﬂ g3l Aoke Hilsto] the-o] 2 (3)1) Zo] =

AZ =BAZ,_+ - +BAZ,_,+¢ 3)
A7V Bi=4, '4;(i=1, -, p)olaL, F4F BIPo=TEH EaE &
248} e, = Ay 'u, ©1H, Eeje, = 25 BA-FEAHES e BAak-F

B E e A g4 AYY] Wil 4, o] 4L 06 Ed~7] F
&ll(Cholesky decomposition)E #-8-5F0] 7153}t
Al 919 A (3 vt o] Myd = Qlrh

1) ApAIgE 82 A2=(Sims 1980, 1-48)¢F # €](King et al. 1991, 819-840)] +=¢]

Az,
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AZ =(I- BJL— B,L>— --- — B L") ¢,
= I+ CL+ CL*+ -+)e,

kel 4 (2)9F A (W& Wlatsl B v} 22 Alekxzio] A Y2

B =A,'4;; B = A4, A,
C(L)e, = C(L)Aq 'u, = D(L)u,

D(L)=C(L)A; ' > D(0)=D, =4, }, D(1) = ED,-, =C(1)4, " B

o714 D, = A, "= @Az 1L

D
AL oulgtt A= A (3)9] Eee, = 2F Fal th 2ol el = 9l

2= E(Dyuu, D,') = DyE(uu, ) Dy = DyID, = DyD,’ 6)

A2 Dy (= A, NE T84S Bl FetshA] XAk

==
T2]ar B Ao A= Ee|7] #3l(Cholesky decomposition) & AFHE-
& YR HEAAES AT weba] ES
A R&D FAA-FH AN -5 1909 &5, &

o
FARPRET-5Y BP-5e] 1919 2502 A

2) L& A2 2 Hlag operator) & L =009 ©@7]o|ay, L=1°]" F7|E ¢wu|3lic}
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of At Oé‘ 2 é %E_’ E‘rt T2 2 ﬁoﬂ JEHH*E P& oA FARL 5

T 7 F R&D FAN s Bawat AS Al 25
A s vl a8y Y 19019 A5S BE 24 A% oy}
A Al oA Jeks Wi 7Py sty

ol A AElshda thae] 2 (D 2] ®)F o] shi4itzad (lower
triangular matrix) FEIE 7<= W5 54 ko] | AAE A & A
%% VAR 2&8S FA3I})

(AT, [Cy oo o ||w'”

A.Pt - 6121 022 0 u;‘lP (7)

| A1, | Gy1 Gy Cig| 7u;“7

(48] [cn o o ]|w'’]
AP |= |Gy Cyy 0 Uflp ®)
| AL, | Cs1 Gy Cig| 7u,§“7

1. A2t SAZ

[

B 23 EA4x2] AT LEAS wesle] 19954 EE 2015
o

d 717t Bt A= 2FE (annual data) S AFESFITE g B Aqto| A F

3) 724 VAR gL whjalekat griAofo] gli=tl & AellM= @]AlkE o]
Stk AR W& frAll- 0] 714(2017, 6565-674)9] =2] =z
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9 R&D FAHol, FABAREFY 59 S, 59 19T 25 5 35
sgksle] ARE Eakala Q7] WEe] Brbrao] BAAT ke v
G Qrhs 4 nelstel B9 199 A58 19969 FEFULMHAA
g /)Z0R UBHlEF G AHERAT B AT ASH BAAE
F% CEEAARRIGEHER, ) TET ) S AR HEREY
PHE; 1A sk

B AT ABSRE Wl golsh EAHE vhed] <E >3} gk

(

o 4w

P

"y fo] =3
Y9 R&D FAM(Agricultural R&D Investment) | AT | F&=r3tedr]sE A7,
A8 B ZF(Agricultural Subsidy) AS lsdEAA,
59 FA2N(Agricultural Production) AP lsdEsAA,
59 199 A5(Agricultural Personal Income) | Al FedeAIdzh

R

GE 2>E AT A B ATl AR WFEe] Vs AR Al

<E 2> 7|l=sAY

ik B g9z | A5 Az
9 R&D FAA (] o 9ib) 2481 2282 21,500.1 630,000.0

TUEEZS (A9 7 919 | 3649563 | 3795244 21,0247 | 1,361,820.0
FH S (] o fIb) 265794 15,3999 11,876.1 57,635.8
Y 190 A5(S9: #19h 46404 3,030.9 157717 11,4217

F AR 4

4

=

TEOlAE AeAR] AGAIA Anw Ao, wHEe] A ' 55 AR
oh ey old ARe ARSI wlEEE feedR s e &
AE Qog)at Gtk ole] Fae] TN ABEAS sjdstart AT
AL F7lol HETE A9t FEAE sdstazt s gl w4l
HEFE et ek, BldeluA], g2k S71UARHER S A
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Fol ADF 737 (Augmented Dickey-Fuller test)S

S

# 353} 2.

w9 <

= o

443}

i

I
03

-3645°
~3.996"
6,059
~3.328"

4

P
&

-2.071
-2.198"
-2.129°

-0.277

4
s
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s
i

BN

il
i)

)

AT: 549 R&D FAH, AS: 593 F R =Z=

]_

Tl 4 AT 717}

(o) 2~ =]
frejrEs

247} 1%, 10%

L
e

)

kksk K

th=

ki3

AF-7Hd (null hypothesis)< 712}

H &

S

o % gk e 14 A A

i
=
Mo

e

Al o

-
R

)8}

=
T

A7}

ijhi]

|55 A e A= B A

B3

3t

3

o] Al AKX 7]5(Akaike information criteria: AIC)ol| 7]%3}te] 308 AA



Ack. el M Mz Zougkelw, AL 9% AlFGEo|n 1,0003] -

& & 2% (bootstrapping) <13 ARk

FANGPFEA e 24 VAR 29 el 54 5ol @ F2e] 1
ANFE EGF Th2 WPAFENA 1A= 9 BejH o el 2
otk B3, B ATNME oA F242 9 RD FA FATn
ZFe AT Qe thEusel Bl 35 HYH o AGEE Wil
= Stk mepd B ATolAE 247 59 RRD FAU-5Y Sl
1909 25, SYRIRET-5Y SAN-5 199 &5 5 305
20 el SR, < 1> o FARS T 244

i
i
_&
1-4 X
30
5

2.4

N
(

[}

N)

0.4} 4

5) Fdl27] Hale AR AAS FAMoR Hwakshs S4ol gtk meb
MaE QA FAHoR AslAn, telnw Wee Mdenel He 247
3} webd = gk Feake] 7

2 AFdAE Ed27] BEE % e a
Aboll A ARE AFEE WAT - RS o, ¥5Y sdeAld A= H
A} Al(Pesaran & Shin 1998, 17-29)9] Uwksl Z2Wk-8-sk=(generalized impuls
response function)E ©]-&38}e] 374 A (Robustness check)& AA5FAc}E 7
AAde] ofsia 7 WAHSTE 4 TFZA FAd Ug HEEo] Ed~7] 3ol
ot Azlel vl FARHA YERT o= UARTES wgeA] Bk we)
2 o] apo]7} A AT Oét'f}— XA &S ou|sh) Mgk W82 fAl-
o] 714(2017, 655-674)2] =2] =
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<IE >4 ) R&D 74 dsF40] T S8l A= &

2 Avuw 45E0 tete] 17]0) 192 Fae, A%H 0w 371
ske] 10710 FARkS-o] 7 =LA yEh 22% <ol ol 2ar dvk 1
B AR RO A(He] G AT g AOR vebgt
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0.28 P o
-~
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0.24 1} ~
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Q.20 Vd
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018} /
/
0.1z /
/
0.08L 4
o T~ e —
cocat,/ -7 - T T T —-—-=-= - - =
7
0.CC
] 1 z 3 4 5 S 7 2 S 1C
<ad 2> TG R&D FAM] A5E4e Y 197 a5 S5
ojaL A &Aoo 7 H(+)e] FFZ WAL Ut TA Y FHTIELRE 107
0.25% o= wkgo] 7P A yehby SAA SR FolstA vEbst
th b 59 R&D FAE sQEEs S0 B9 ofyd} sHASd =
AL GEFgFE AL YSS & T Utk
g, 59 R&D FA7}F 59 B8 wH AR5 A= 93 w94

SET 59 S8 iAo R o A S VXL = ASE e
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olHoll= Y R&D FA9} s B zFo] HA LA = g
Fov s AvEIE ) the] <F 49 <E 5>E ¢ R&D T4}
THRARZF Hg dFexte] HAabHRE|Aelt) o afe] A
= WANHTEY dS71Hs ARAH R F/ATIHA EEEE oS8

<E 4> 5% R&D T WSl et o Z2Rtel EAEHHT}
/12 | %9 R&D %49 59 S 59 199 25
1 1.00 0.00 0.00
2 093 0.05 0.02
3 0.79 0.10 0.11
4 0.77 0.12 0.11
5 0.75 0.14 0.11

<GE Aol FH R&D FARle] gk dFextke] Bk 17]0= AP
Aale] FA0E 100%S AwWata gtk 22 27]%E Aol 4L
BrE sety T FAAMAL 5%, T 10T 252 2%5 AHstal
Atk 9 190 a5l gk G 27100 2260014 37] o] % 1% 5Hl
ol AA F7FstaL AUtk FH TN HEEE 270 52004 571 14%=
of 3u) F7kete BoE velyt) AR A e oJshH w9 R&D FAF
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Ao NeEddAd+,. Abld. A3E, pp. 27-45.
Holl oJg FAAT-HFAIPS 2" TsEA
Ay A9A. A3Z, pp. 81-%.
-3 AL (2004). “Fhar wHe] AR SR TedAd- A
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| ABSTRACT |

The Effects of Agricultural R&D Investment
and Environment Subsidies on Agricultural
Production and Income in China

Lin Jin

(Dept. of Agri—forest Economics & Management, Yanbian University)
Ki-Seong Lee

(Dept. of Economics, KonKuk University)

Research and Development (R&D) investment in the agriculture has
contributed not only to agriculture but also to economic growth across
the country. In particular, it became the basis for national economic
growth by providing labor to other industries through increased
productivity of the agricultural sector. The importance of R&D in the
agricultural sector is also being emphasized in preparation for the fourth
industrial revolution, which has been highlighted recently. Agricultural
R&D is directly related to the fourth industrial revolution in agriculture
that utilizes big data, robots, artificial intelligence, and clouds. On the
other hand, subsidies are considered the most widely used policy means.
These subsidies affect domestic resource allocation, income distribution
structure, and expenditure productivity regardless of specific policy areas,
and also affect international competitiveness between trade and economic
entities.

The purpose of this paper is to examine the dynamic analysis of
variables by establishing a quantitative model in terms of agricultural
environment subsidies that represent the government’s role and

agricultural gross agricultural product in light of the importance of R&D
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mvestment in Chinese agriculture.

In conclusion, the agricultural R&D investment and agricultural
environmental subsidies not only have a long-term positive effect on
agricultural income, but also increase the agricultural income positively
affect the level of agricultural mechanization. In other words, today’s
agriculture 1s transforming into a science and technology-oriented
agriculture, unlike the past resource—oriented agriculture, and agricultural
technology will act as a catalyst that can replace the scarce resources

that are obstacles to agricultural growth with abundant resources.

=Key words: Chinese Agriculture, Agricultural R&D Investment, Agricultural
Environment Subsidies, Structural VAR Model, Identifying Restriction



