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NEE B SITC code Name
e 0421 Rice in the husk or not,not further prepared
0422 Rice,glazed or polished,not further prepared
0410 Wheat and meslin,unmilled
0430 Barley,unmilled
0451 Rye,unmilled
0452 Oats,unmilled
o 2/ e 0459 Cereals,unmilled,nes
R 0460 Meal and flour of wheat or of meslin
0470 Meal & flour of cereals exc.wheat or meslin
0481 Cereal grains,flaked,pearled
0482 Malt including malt flour
0440 Maize (corn),unmilled
0542 Beans,peas,lentils & leguminous vegetab.,dried
/A 2214 Soya beans
0541 Potatoes, fresh, not including sweet potatoes
0511 Oranges, tangerines and clementines
0512 Other citrus fruit
0513 Bananas including plantains ,fresh
0514 Apples, fresh
T2 0515 Grapes,fresh
o 0517 Edible nuts,fresh or dried
0519 Fresh fruit,nes
0520 Dried fruit,dehydrated artificially
0536 Fruit,temporarily preserved
0539 Fruit & nuts,prepared or preserved,nes
A 0544 Tomatoes, fresh
0545 Other fresh vegetables
9) 2t 3}

- AAFAGL AF At
H

=
S Y |



NEE B SITC code Name
0546 Vegetables,frozen or in temporary preservative
0551 Vegetables,dehydrated excl.leguminous vegetab.
0555 Vegetables preserved or prepared,nes
0111 Meat of bovine animals,fresh,chilled or frozen
0112 Meat of sheep & goats, fresh, chilled or frozen
0113 Meat of swine,fresh,chilled or frozen
0114 Poultry,incl.offals ex.liver fresh,chilled,froz
0115 Meat of horses,asses,mules & hinnies,fr.ch.fro.
0116 Edible offals of animals,fresh,chilled,frozen

=2k 0118 Other fresh,chilled,frozen meat & edible offals
0221 Milk & cream evaporated or condensed
0222 Milk & cream in solid form,blocks or powder
0223 Milk & cream fresh
0230 Butter
0240 Cheese and curd
0250 Eggs
2211 Groundnuts peanuts green, ex.flour and meal
2212 Copra, ex.flour and meal
2213 Palm nuts & kernels
2215 Linseed
2216 Cotton seed
e 2217 Castor oil seed

2218 Oil seeds,oil nuts & oil kernels,nes
2219 Flour & meal of oil seeds,nuts,kernels, fat
2631 Raw cotton, other than linters
2632 Cotton linters
2633 Cotton waste, not carded or combed
2927 Cut flowers & foliage
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W ke ek

¢ An5F gy AL5F(1-389)ed 1, okd 0

0 AAh5S YAl AAR5F(8-109D W 1, obd™ 0

qs S2AZH T cRAZReIE 1, ofUE 0

a4 287] tjn] 2%27] Azeld 1, obdd 0

as 3587] 9n 3%7] Azmeld 1, ofyH 0

s 4%7] tn 4F7] AF M 1, ofYH™ 0
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<FE 3-1> d=d BH5 9 24 R&D FAY

(ko] it 91)
1975 13,831 9.678 142,912
1976 14,132 11.739 120,385
1977 19,052 13.434 141,819
1978 27,124 16.386 165,532
1979 38,559 19.422 198,533
1980 41,555 24.206 171,672
1981 38,511 28.222 136,457
1982 52,783 30.049 175,656
1983 47,182 31.506 149,756
1984 58,006 32.899 176,315
1985 60,572 34.213 177,044
1986 76,038 35.908 211,758
1987 85,217 37.685 226,130
1988 96,869 40.363 239,995
1989 84,162 42.802 196,631
1990 109,642 47.128 232,647
1991 121,640 51.598 235,746
1992 161,003 55.594 289,605
1993 256,105 59.039 433,790
1994 262,214 63.823 410,846
1995 322,425 68.252 472,404
1996 406,185 71.157 570,829
1997 534,613 74.049 721,972
1998 507,142 77.468 654,647
1999 512,430 76.55 669,406
2000 488,907 77.382 631,810
2001 633,396 80.207 789,702
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2002 503,672 82.661 609,322
2003 549,607 85.468 643,056
2004 565,345 88.018 642,306
2005 542,166 88.926 609,682
2006 616,991 88.802 694,794
2007 776,001 90.931 853,395
2008 920,927 93.619 983,697
2009 996,198 96.935 1,027,697
2010 1,071,621 100.000 1,071,621
2011 1,297,842 101.585 1,277,592
2012 1,252,418 102.645 1,220,145
2013 1,275,324 103.521 1,231,947
2014 1,464,227 104.142 1,405,991
2015 1,401,845 106.636 1,314,608
1975-2015 12.24% 6.18% 5.70%
2005—2015 9.97% 1.83% 7.99%
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3-2> YN

St

75

235 0.1 0.3 0.5
1976 786,015 464,463 357,279
1977 827,798 445,509 299,025
1978 886,838 453,676 291,332
1979 963,685 483,105 311,197
1980 1,065,850 536,706 354,131
1981 1,130,937 547,366 348,738
1982 1,154,301 519,614 310,826
1983 1,214,527 539,386 331,070
1984 1,242,830 527,326 315,290
1985 1,294,862 545,444 333,961
1986 1,342,420 558,854 344,024
1987 1,419,936 602,956 383,770
1988 1,504,072 648,199 418,015
1989 1,593,659 693,734 449,002
1990 1,630,924 682,245 421,132
1991 1,700,479 710,218 443,213
1992 1,766,177 732,899 457,352
1993 1,879,164 802,634 518,281
1994 2,125,037 995,633 692,930
1995 2,323,379 1,107,789 757,311
1996 2,563,445 1,247,856 851,059
1997 2,877,930 1,444,328 996,359
1998 3,312,109 1,733,002 1,220,151
1999 3,635,545 1,867,748 1,264,723
2000 3,941,396 1,976,829 1,301,767
2001 4,179,066 2,015,590 1,282,693
2002 4,550,861 2,200,615 1,431,048
2003 4,705,097 2,149,753 1,324,847
2004 4,877,644 2,147,883 1,305,479
2005 5,032,185 2,145,824 1,295,046
2006 5,138,649 2111,759 1,257,205
2007 5,319,578 2.173,025 1,323,397
2008 5,641,016 2,374,513 1,515,094
2009 6,060,611 2,645,856 1,741,244
2010 6,482,247 2,879,796 1,898,319
2011 6,905,643 3,087,478 2,020,780
2012 7,492,671 3,438,827 2,287,982
2013 7,963,549 3,627,324 2,364,136
2014 8,399,141 3,771,074 2,414,015
2015 8,965,218 4,045,743 2,612,999
2016 9,383,304 4,146,627 2,621,107
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o golA AFE vheh ol B ATlAE =AM (20049
F4A5%e wgon GRARTERGS Agetn, JPAny
HA® $27]2 @t

AR 7ol 7 AAE R A8 H = AAlee A2 54
of sl obefet o] AbE = AT
<3 3-3> vAATEEY e

r A

0 0.036712

1 0.064246

2 0.082602

3 0.09178

4 0.09178

5 0.082602

6 0.064246

7 0.036712

<E 3-3>9) Axe} AR £4 B)E o4
2B FAY & gov, 7 Ashe et go

shel 59

[



<E 3-4> FYPE AN x%e] (A ATEEY)
A% AN A% (H9): )
1982 726,555,288
1983 735,140,784
1984 744,876,451
1985 748,548,168
1986 753,980,271
1987 765,658,800
1988 789,903,556
1989 814,977,946
1990 836,210,977
1991 859,411,366
1992 882,531,379
1993 920,386,324
1994 965,046,744
1995 1,023,065,982
1996 1,099,420,718
1997 1,201,072,860
1998 1,303,759,397
1999 1,402,689,557
2000 1,479,078,242
2001 1,541,750,493
2002 1,588,364,050
2003 1,611,464,426
2004 1,613,631,183
2005 1,601,094,010
2006 1,597,941,394
2007 1,609,594,614
2008 1,642,619,148
2009 1,690,570,735
2010 1,767,582,723
2011 1,862,062,859
2012 1,964,564,717
2013 2,064,300,908
2014 2,152,714,151
2015 2,218,752,240
Almon 7222 A§T 2% FFALEI Do) 27]

o] o

70

gom  wEka F 3470
FEaA o,



A2 d siE 48 424

B oA ARG A= HI10, H30, H50, HA] 4714
o %6}9121«}, el H307 HASl 7 A4~

==
= 5/ = = = -
A% w2 Ea P =] Sk AirF | AF At 71t
H T

1975 8.71 84.60 71.28 0.00 0.11 1.27 2.11 69.17
1976 1.56 56.26 84.87 0.00 0.09 0.84 1.66 64.13
1977 0.37 95.09 74.96 0.00 0.07 0.91 2.68 68.71
1978 0.01 41.73 111.88 0.09 0.80 1.38 4.33 72.72
1979 1.28 40.33 184.50 0.17 0.65 2.41 7.03 73.17
1980 9.11 84.78 192.26 0.15 0.17 3.21 1.52 104.91
1981 | 20.88 84.20 142.37 0.06 0.49 3.16 3.34 104.07
1982 2.09 76.45 170.60 0.08 0.69 1.98 5.00 67.02
1983 1.10 69.45 252.20 0.06 0.40 2.32 3.98 69.54
1984 0.00 105.82 | 222.25 0.05 0.79 2.27 2.22 74.99
1985 0.00 148.24 | 224.01 0.03 0.56 1.77 0.83 65.07
1986 0.00 160.69 | 208.34 0.02 0.28 1.91 0.62 41.39
1987 0.00 129.89 | 177.86 0.01 0.46 2.49 0.63 44.11
1988 0.00 125.13 | 183.71 0.00 0.57 2.57 1.81 52.71
1989 0.01 98.00 246.96 0.02 0.96 3.24 5.01 48.38
1990 0.01 110.65 | 258.43 0.00 1.26 4.62 6.48 53.25
1991 0.01 149.21 | 268.55 0.08 1.44 14.43 9.81 51.35
1992 0.01 155.43 | 327.03 0.03 1.59 8.89 9.88 38.89
1993 0.00 179.61 | 264.70 0.06 1.56 7.54 6.99 32.28
1994 0.01 275.82 | 284.47 0.08 2.41 5.73 9.85 34.07
1995 0.00 166.30 | 337.03 0.04 1.57 5.66 11.16 | 42.22
1996 0.47 255.78 | 429.12 0.13 2.32 8.24 10.31 42.69
1997 0.11 304.07 | 446.06 0.59 2.95 8.78 12.80 | 43.01
1998 0.33 493.94 | 486.38 0.81 2.59 8.28 9.88 55.78
1999 0.64 249.69 | 343.55 1.42 3.13 9.03 13.62 41.15

1
45 - SE



N

L

i

o

- | TR 4= .
Wy | | AR 2k | 7)E
H 1T
314.98 | 377.73 | 1.31 17.78 | 31.63
217.61 | 437.83 | 1.09 15.51 | 39.52
292.49 | 457.04 | 1.76 19.61 | 28.45
388.61 | 469.09 | 4.55 21.77 | 32.36
362.35 | 416.52 | 2.94 12.99 | 31.20
304.81 | 293.06 | 2.28 14.92 | 22.05
365.28 | 396.59 | 1.85 16.49 | 20.00
413.69 | 610.96 | 1.78 19.62 | 18.78
758.28 | 786.92 | 1.82 19.71 | 26.56
765.97 | 568.75 | 1.53 15.50 | 27.72
1149.57 | 547.57 | 2.87 16.65 | 30.17
1469.70 | 489.41 | 3.56 30.83 | 51.33
1982.16 | 515.67 | 2.65 24.54 | 45.30
1926.60 | 383.50 | 3.15 22.86 | 48.13
1133.59 | 620.13 | 2.66 24.86 | 44.47
964.98 | 746.31 | 4.49 22.76 | 41.86
17 957t g 2 & UL - = s
158t ov, FR/AS77F 1 FAE YERTE ©
W B ) Adtefe] 2] & w5re] 4
Arkeol A3 Akl g THNEA
A3 Sk Ao wAEn m=d FEE FAMEAFTE
3 FETe 7|k EF7F fdsid, ST ES ARl
A A& Sr7he) & s 3P 7 AT
oje} ko] AtEH AHAE FAA HAMEA T,
AgAss BF olgste] 54 (8) = HAdsE
& ¢ er, T Avs opdeh o o}



<3 3-6> Frt= 7S =443 (H30)

2

Yt Tt =1

vl v g FAA vl E FAA
N —1.3117+ 3 —0.256 1 ##x

2 (0.742) ! (0.038)
N —5.8154%#x 3 —0.1509%#x

3 (0.611) 2 (0.052)
N 0.2183 3 0.1247%%x

4 (0.586) 3 (0.041)
N 0.6463 3 —0.287 1##x

b (0.586) 4 (0.038)
N 2.5113%xx 3 —0.3146%#x

6 (0.586) b (0.038)
N —2.0053##x 3 —0.4290%xx

7 (0.586) 6 (0.038)
N —2.2230%#x 3 —0.1406%#*

8 (0.586) 4 (0.038)
0.197 Tsxx —0.1246%#x

K (0.030) Ps (0.038)
0.3344sxx —0.0003##x

o (0.039) P (0.000)
0.1003%x 4.0248xxx

A (0.048) %o (0.540)

0.367 6k« Observations 320
M (0.047) RMSE 0.136
D3R yrld " 7z 0.10(F 05(**), 0.01(**) 9] frelFTolA Fogs 2nlsh
E%{ 2= Jr % 1 shke] 2% éwﬂ 371?}

: JJrEH 3}%‘ A AR ( Q)9F, QFF/AFF. DAF, ) ALF

v,
&R, (8)7EsrtES <vl



<& 3-7> FiE ST FAA (HA)

Yt Tt =1

vl v g FAA vl E FAA
—1.1048 —0.407 7

@2 (0.738) p (0.088)
N —5.409 3% 3 —0.2282#*

3 (0.618) 2 (0.109)
0.5141 0.291 6

@ (0.604) By (0.091)
—0.6812 —0.5101 %

“s (0.604) By (0.088)
N 1.5808%xx 3 —0.3428%xx

6 (0.604) b (0.088)
N —2.3310%%x 3 —0.6245%xx

7 (0.604) 6 (0.088)
N — 21151 %+ 3 ~0.1335

8 (0.604) 4 (0.088)
0.2438%5% 3 ~0.1615%

K (0.036) 8 (0.088)
0.2425%%% —0.0003%xx

o (0.070) P (0.000)
", 0.0486 o 3.264 3%

(0.048) (0.644)

0.465 2% Observations 272
M (0.077) RMSE 0.129

F1 0 3R Br1E Ee A2 0.10(7), 0.05(*%), 0.01(**") 8] FolFEalA Folghe 2nsin
FEHAE 4 FAA shdo] 25 G 779

: e Al (DPF, 9%, Q)FR/ASF DAF, BALF,

©)FE7, (D=3, )78 stes on
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<3 3-8> FPNF-E R&D AA A9 o) 7tAwsL
H30 HA

2005—2015 A|2|2E Z7hg 88.54% 38.58%
(A8 S7H8) (6.55%) (3.32%)

2005 ?%(i’:gjﬁ A}l 6.437 6.502

— Al o= y= E ol
2005 2015(;ﬂl%)3%ﬁ 2}l 10,628

=y 22.7% 15.7%

5 13.4% 8.8%
TR (=11.0%) (=11.2%)

A 25.4% 19.7%

AN 2xFH 27.9% 13.2%

I 38.0% 24.1%

e 12.4% 5.2%

71 B sk E 11.0% 6.2%

H307|Zo 2 Ay 1067 AAsse oF 8854% Z7habelon
(A" °F 655%), ol€ flal AXxFo] AAs= Alueernt

- ’
@ oF 4] 9209 R&DEAIL U AAE Aoz 24H AL

=
g AlmonT2EZE ol &t AHaEE FAT 4F(HA), 9
&

24) 201590 AAZA 7]F 44699 A(H30) L 43049 AHA).

— 50 — X ! _kl.'ll_ -l_-]i '-"‘.l|_



A3 A sHEF Fo¥F FEE2H

240N &% AIDSEHY wFWAAY 5% A5E G
o] &3te] FHEtuHES FAS = Aol sk, ZF vFg A
£ wEv Mg E s LA e Frieke] wAdd ¢
AW A4 (Non-linear FIML Estimation Method) 2.2 H|Z
WS FASATD. olwf 1 HSWAAM 2 F=)S ALs)
7 STHAARES o] &3t Ao, o5 T3l

L

at= Zlo] 7hsshrle,

<3 3-9> AIDS®EE FHZA3} (Non—linear FIML)

seple | 244 | g ﬁ?‘f‘l’fl’ seplel | #44 | ¢ g ﬁf‘f‘l’j
al 0.9228 36.40 <.0001 dl1 0.0022 2.15 0.0317
a2 0.3935 18.91 <.0001 d12 —0.0011 —-1.30 0.1944
a3 0.6159 28.72 <.0001 d13 0.0017 1.94 0.0523
a4 0.1573 14.98 <.0001 d14 —0.0009 | —2.18 0.0295
ab 0.2540 12.08 <.0001 d15 —0.0002 —-0.23 0.8190
ab 0.9139 32.53 <.0001 d16 0.0023 1.96 0.0503
a7 0.4900 20.73 <.0001 d17 0.0017 1.72 0.0864
a8 —2.7475 | —30.95 <.0001 d18 —0.0057 | —1.63 0.1043
b1l 0.0198 2.05 0.0402 d21 0.0051 5.41 <.0001
b12 —0.0302 —5.33 <.0001 d22 0.0028 3.72 0.0002
b13 —0.0361 —6.49 <.0001 d23 0.0065 8.67 <.0001
b14 —-0.0014 —-0.34 0.7346 d24 —0.0029 | —=7.10 <.0001
b15 —0.0169 —6.17 <.0001 d25 0.0041 5.74 <.0001
b1l6 —0.0541 | —13.73 <.0001 d26 0.0083 7.94 <.0001
b17 0.0124 1.72 0.0849 d27 —0.0021 —2.27 0.0231

25) 4L SAS 949 MODEL Procedure® #-§3lo] o]fojxlon mgo 49
S 98 FHH R p=09] AokS FAste] FHE
26) 2 FAEENE FEEte], FHHYo] gurd ¥ AE7HeEith

s
~ 51 - 2] S



seple | 244 | g ﬁ?‘f‘l’j’ seplel | #44 | ¢ g ﬁf‘f‘l’j
b18 0.1065 6.27 <.0001 d28 —=0.0219 | —=7.10 <.0001
b22 0.0013 0.21 0.8307 d31 —0.0061 —8.19 <.0001
b23 0.0084 1.94 0.0531 d32 —0.0091 | —17.34 <.0001
b24 —0.0037 —-1.16 0.2481 d33 —0.0122 | —21.76 <.0001
b25 —-0.0174 —8.46 <.0001 d34 0.0036 13.01 <.0001
b26 —0.0233 —-7.97 <.0001 d35 —0.0063 | —12.15 <.0001
b27 —0.0036 —0.66 0.5078 d36 —0.0125 | —15.55 <.0001
b28 0.0685 5.34 <.0001 d37 —0.0023 —-3.71 0.0002
b33 —0.0375 —6.71 <.0001 d38 0.0449 19.37 <.0001
b34 —0.0092 —2.80 0.0052 d41 —0.0084 | —8.20 <.0001
b35 —-0.0116 —5.51 <.0001 d42 —0.0166 | —22.41 <.0001
b36 —0.0339 | —10.82 <.0001 d43 —0.0162 | —25.83 <.0001
b37 0.0204 3.26 0.0011 d44 0.0019 4.90 <.0001
b38 0.0995 8.11 <.0001 d45 —0.0096 | —15.04 <.0001
b44 0.0408 11.10 <.0001 d46 0.0177 20.08 <.0001
b45 0.0011 1.00 0.3154 d47 0.0044 4.34 <.0001
b46 0.0028 1.61 0.1069 d48 0.0268 9.99 <.0001
b47 —0.0020 —=0.39 0.6984 ds1 —0.0036 | —3.48 0.0005
b48 —0.0285 —4.22 <.0001 d52 —0.0018 | —2.73 0.0064
b55 0.0125 6.28 <.0001 d53 —0.0080 | —12.40 <.0001
b56 —-0.0172 —8.12 <.0001 d54 —0.0011 —-3.07 0.0022
b57 0.0048 1.77 0.0762 d55 0.0063 11.07 <.0001
b58 0.0447 5.31 <.0001 d56 0.0060 5.92 <.0001
b66 —0.0166 —3.84 0.0001 ds57 0.0254 31.53 <.0001
b67 —-0.0214 —6.14 <.0001 d58 —0.0232 —8.71 <.0001
b68 0.1637 12.34 <.0001 d61 0.0158 18.72 <.0001
b77 —0.0069 —0.65 0.5186 d62 —0.0140 | —21.18 <.0001
b78 —0.0035 —=0.25 0.8055 d63 —0.0039 | —6.52 <.0001
b&8 —0.4510 —8.24 <.0001 d64 —0.0029 | —8.48 <.0001
gl —0.0597 — — d65 —0.0128 | —22.05 <.0001
g2 —0.0219 | —14.12 <.0001 d66 0.0156 18.68 <.0001
g3 —0.0392 | —24.54 <.0001 d67 0.0117 13.05 <.0001
g4 —=0.0075 —9.43 <.0001 d68 —0.0096 | —3.73 0.0002
g5 —0.0140 —8.93 <.0001 d71 —0.0025 | —12.55 <.0001
g6 —0.0620 | —29.49 <.0001 d72 0.0011 6.45 <.0001
g7 —0.0289 | —16.23 <.0001 d73 —0.0019 | —12.24 <.0001
— 59 — x—-!: -“I" -



seple | 244 | g ﬁf‘f‘l’fl' seplel | #44 | ¢ g ﬁf‘f‘l’j
g8 0.2331 34.93 <.0001 d74 —0.0009 | —8.35 <.0001
d75 0.0004 4.37 <.0001 d76 —0.0020 | —15.31 <.0001
d77 0.0000 0.12 0.9025 d78 0.0057 11.69 <.0001

<3 3-10> $4a wxprbg % AEd) @94 F445

(20153, 7}+3+H)

T T, T3 T, Ty T T, Tg
D1 —0.142| —0.109| —0.025 0.116| —0.068 0.017 0.347| —0.207
2 —0.078| —0.899 0.462| —0.016| —0.185 0.019 0.071| —0.048
D3 —0.018 0.214| —1.288| —0.106| —0.054 0.035 0.338| —0.073
an 0.087| —0.005| —0.067| —0.085 0.050 0.202 0.020| —0.128
DPs —0.020| —0.121| —0.033 0.066| —0.750| —0.026 0.110| —0.029
Ds —0.009| —0.038 0.022 0.207| —0.073| —0.338 0.040| —0.092
Py 0.496 0.075 0.775 0.037 0.184 0.162| —0.932| —0.246
Ds —0.613 0.105| —0.086| —1.056 0.117| —0.014| —0.732| —0.655
m 0.297 0.777 0.240 0.837 0.781| —0.056 0.736 1.478
Fouge] SAE AR ()W 2 2B, (D57, 3R % 24 @Az 2 A,
G)AL, ©)Ax 2z, (D7EF, (8)5AH2=E v
glo} o] wEH FAFewHge P N FHoALY
N
27 FAY FaAARge  TAHEA(Ye,;+n,=0), Engel FAxA
N N a
<7_Zjlw,.,n,.,:1>, % Cournot @ﬁliﬁ(wiﬂLEwﬁﬁ:O)ﬂ HEPe FAE 5 9
o '7

-~ 53 - 2l



oH

I

o)

w4

3-10>¢]

YA
it

&k, <

=
[€)

7

2o

A 44

B

o)

il

o
Nfo

—

NH

E

FTATE I TR v

o
T

3-11>

YA
it

ofef el <

p—

0
o

)

B9 (H30, HA)ol wheh A=z o



<¥ 3-11> R&D2E AHA A

vl %

— | = oo ||~ o
N|jo ||| ||| T |~
Q| IO |O|F Q| m
S DNy B|F
| | | | | | |
<
s
< o || o <
n o5 (TR K=
a2 & 8828
S5 sl 38l lsl ST s
Sl B |7
o~
o | < ™ |~ — —
O~ | F oL o2 x
Qoo | F|lo|n|S|0|J|©
Rl RS |~ V| 00 | L |1
TITIS|PIF| TS|
| | |
o
%)
s
N | © 0 | o | o N | ©
n |2 |J S |S|=|8|o |
Ale|l@ sl e x| =
S BRI N <
N | Plon | o |~ N | ©
N[ =[Pl || P~
e.v iy H
Mr it
o | Ak || e | | R P51 PR = v |
X | | | = o
ﬂi BT R | |X = | = _zrl ‘mW
= = | S my
p- ~

ur

AAoz Ay 22 x

el

HE o8 4 $(H30)7F AlmonT3*5E 3

o83 ZSHAN maA o 2 L el

al

A

?.

3

-
R

W, I A7)

0
o

Fael B4 78k

B

S



el %

A 2 A

1

=154

<3 3-12> R&D2E AA| Al

|~ ™ | w0 <
O | N | PO oo | P <
Q|9 | R ||| |Z|o
RS 2| |L |V =
S|l | L] V|~
5 T e e A O A
<t
s
m | m|o | A | ||| o
L N S e e R e R N .
o |- |o|~ || oo | <
Rle|2|a|" ||| |9V
BN | S| <0 ||~ |
o
g2z |38 gl
lo |0 | V|0 |5 || Q| »
E40M%.3%8
L <= = )
T e T T
o
[sp)
s
~ ol | = X =] | e
Al |lolx|o|S|a|xn|o
ool | Z|v|x |
S S R I I I B Sl
Ol || N Do | |~
)
~ | =
rh <R <
il N A al
B AT e | o =
oo E || dr | PN X
wE | X <
& T | ok o
of

[e)

L

3-12>

Ay A
it

<

ol

0
o

I

i

EYHA) vsf dtHqow

F ek

Eiol A aked ol 9l

¢}

5

£ ol

7F 1 H

=K

0

o
ﬁo

o, H309]

el

oH

o

5

S

A}

)

T

T o] A

, HA¢]

o

PN
T

=

i3

3-13>0.2 A

Ay A
it

<

[e)

1=

sl o



HA
—12,943
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—30,381
—30,006

b4 ergror, 130 74

°

H30
—23,754
—23,203
—55,757
—54,464

o]

[e)

=
A3} &4

==
L

A EH H30
R T oF 1.84l

Ccv
EV
cv
EV

A

<3k 3-13> R&D2=E AA Al

/2)

=7} A

(o] /)
Els

g

£

s

3

s

=

(0

HAE o]

ﬁo

o

of i

1930 wjd oF 3z oA 5% 539 9

R

&

ekt

d

S

o

of W&t 7u

2]

)

—_
file)

oF

b
&

o A 134} ©]

AR E7E oA

o}e)

.ir

+od

o

o]

s o] 4

=

Ay A
it

-

R

(19,560,6037+)

o~
T

b

57

Aewsl, I Ayt

ato

S

AT Ao
2 84

L
T

o

1TFEZAH 9 2015 7=

RS

=

o

(<)

3ok
227179} )

5
s 257

=
=
L
.

¥

il

A

29) 20151 A A7IA 7)==,

30) SA7

31)



<} 3—14> R&DEE AHA Al

SEIEEEE
< |S|RF o=
IR R

I AR R

ool —=|~|x

S|lo|o|w| |
(=3 E=RE SN ES N NN Ko R
REN I P PN B
H AN AN NN AN

| | | | | |

P Pl Bl s

ORIOIEMIOTM

No ~ | No ~]No ~

o o | ur

~ ~ ~

Lol RGN O

"~ N — | H

B E

3-14>=

<3

wHolFEelow H30EEHA 1 AX(A

=
=

%]

o
J_AO

o)
_2_0

_2_0

ol

fvzel

o= ehgt

ok 70% o] &

o

Ao

19 5%

ok
O

o,

<3 3-15> R&DEE A Al

HA
0.49%
0.49%
0.31%
0.31%
0.22%
0.21%

H30
0.90%
0.88%
0.57%
0.56%
0.40%
0.39%

Ccv
EV

Ccv
EV
Ccv
EV

No
ylr
<4

T

No
ylr

Nl

No
ylr

|

3-15>%} o], 7} 7ol

Ay A
it

a8y <

o

b ek ek Ad 10



BT BAAuE 2A L saE FEwedel W@ 7

(Sinf, Shigh, Slow)¥ 2. X259 FAMH(HI0, H30, H50,

HA) whebd @ebd & glom, B Folds F 74 A5l o)
=5

2nge) AN2EAALHAE o] g3
=

rir
off
>
u
>,
o
o
BT
oflt
(e
o,
il
Hm
;
(e
K=
=
S
\l

my
)
o
A
et
5
X0

9l %
23 S.inf S.high S.low
W4 EPS EQ EPS EQ EPS EQ
W s 5.814 —1.080 5.657 —-0.936 5.284 —0.762
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EE 59 FAF 5 AFo]l AR e 4EE Mol 4E 7Y
Wate] Aol Mud £E2YL L 5 glon, o9} 2 Au of

ool ¢
H10 H30 H50
= Ccv —24,631 —23,754 —25,165
(4/9) EV —24,037 —23,203 —24,548
=7} A A Ccv —57,815 —55,757 —59,070
(o 94/4d) EV —56,422 —54,464 —57,620

<¥ 3-19>2 Fsd 7+ AR By nE TAEAd 3o
7F 14119(CV) 3 1,3449(EV)ell E33fo], & o]} fle= AL &
olst 4= otk =7 AAZR vl ®E o= AzZF 33



b

°©

S|
ZS|

£8) A
2 Aol o3, o}

1
H

=

=

H

]

¢}

?.

3 Almon

3L, Almon—

J Esposti and Pierani(2003)2] <1+

(H30)¥% AlmonT-Z 5
77t 180 A= vebwd ApAd gz

Ok x
e

T A
BT
Aol A AHE

of, AA ATINEe] A

p=H

olg] ALt AYES BF neld o R&DFAS

% =
o 2

=
N
s

ol A €]

0

ad
;OL

olo

1

= °

s

R

] ]

Z A
=

el

%0

A

}-

[e)

& Ao, daAx

I

—_
file)

o
il
]

FTFALYE o] &5t

3o
WRjel wel 24 Axrk 27

w2} ]

shitel

L
L

fo] EAHo=

o

712}

=

+ J-test; Davidson and MacKinnon

% o7 ek vebt A

0]
s

7}&kan

=]

(e}

b

=

Flou, Aze] o] N

[¢)

Al
==
Non-nested Hypothesis Tests(%

A
4 gl

A% ol

34) A



Al A~
o

o= AT NHEAT A

—_
file)

ol

5o} 3} 3

e



A4F et D AE

A

Fe FUOoE o]FolAL FYNE FF ATALTEA

oli, A R&DFAS wHadd B4 24

w
e
—
file)
Ny
W

o
&R

wlwate] b

L

e} 7)ze)

o)

ol

g A

WhETbEA AT =

o] H&= ¢

A}

=

AolA olel

FAMHAN Ao de AgHoled T

bk

S

a7g Wats #4

3}
=)

o 4%,

=2
H

= Aot

R

3 AT

R ESE Y

=K

PN
T

FepAgen, 1 Gdbe 22 s 3

kel A %ol Fee MPoRA ot
S

-
R

T HE RRDFA

\_._&O

il

om yetow, 1

il

)



)
%o

o
il

%

s Al

i

te]l R&DF 2

°©

HEtE o] &

Iz

ﬁo

—_
file)

7k BAE

|8t Aoz e
9o 1% % 7

A

1

2 Abojo] 4]

q'l’

&
Tl

o Al 2%k 4%

1

2

I

1=k 2%

N

)

—_
file)

1A 5

)

<4
Iz

e

o

]

& 7hre

ofol A w, =7}

Joz & uwi= A3 329 A 5x 53¢

A

A

ke
T

Iz

e
o
e

o
ﬁo

o)
_2_0
r
<

—

7

N

H
0

ul

e}
T

Ao, oA

FEd ez veyt 2y
vl 59 R&DFAH

2]

3l

oA 1

]

I
fins

9% ¢
oA 27k 9

ok

tel wlalsf A,

S

1

I

I

A% 1% 53

o
1=

297 A

—
2E

It
o mEA A 10

3
A RO 2 XA A FARE QlojA A

e

2)

o

Wr
-

—f

0

_2_0
il
<

—

o

o}

e 3e3

=

FH = o]

-

R

St

°

1

0]
pul

<
RS

o

Hj ol

KR
=
il

\=]

el

el
ojn

ok

¢

oV
X



pelut.

°

il

o

A
o1 A

H
A

=

wob5

o oA

=

13k el A

A
A

|

-

gl Al efo] u}

-

1

st

—_
file)

ol

<

e

A1)

N
_io
ol

il

gtk

PN
T

< WA

3

-
[€)

A A 7}

|

7F 2 el A

e
B
R

5
b}, et

R4

k]

o] &4

T}

kel
=4, R&D FA = =F W (Spillover) &37F A7] wj&o

R&D FA7F EF 4 el R&DFACF] 4%

A o] A
& ol A
(underestimated) ¥ ©]

e
o
Godl
o)
B
_ZTI

Mo
|

fite)
=

oF

R&D F#H7F

)

?.

B

vkl B

o

—_
file)

-
R

o] A(quality)®H3}= o]o] %]

=

}_IZ!

L

bl

)

ojuf 7]E EA

9 =9

Mo
il

5t

°

o Ay=E Y

=
o

}21(2017)

A
o

o
-

]



- 67 —

'#H {: 1_-_” &

[e]

T

I 248 dazt 2l
W Ao & FBhx

1 —

ETTA



2 a1 7 3

b (2000). “doFw A7 R A% AFYG e FAEH

JHEF T 257-277.

b FPe A Wkl lo fFEE S R&D T
A& Y GA A5 51(2), 67-88.

AL (2015). “7HAEFEAL ARE ol &3 $4F T4 3 AARA

T T4 FYGAAT 56(4), 1-30.

QAR E-SA Y (2015). “Star 9 KLAMAR 9] F+53 AAHA

sl 99l A7 FHFA A 56(3): 69-103.

Q&R Y- ol5% (2017). “Feenstra-UPI A& o] &3 Ia|F 2

5 EY9 anA e FAT FY A 58(1): 1-22.

A2 (1986). “ol&grHIHoA o3 wdAT, BIEAY Y a3
A7 EE4A 9(3): 81-96.

g (2013). “5% R&DFAS FHY 4 w7Fdel 284 7

v G ASATHE Aolg FTHORT JegFH~ 21(1):

Hii.‘irﬂ'

4-7185 (2011). “%5 R&DFAS H71A2S E4% AAan
FAAAAT 52(3): 51-74.

FEE-A (2004), ‘T wHO AGUNEEA EEA)
%Od@% A AT 31(2): 311-328.
AAGARBAA (2006), =GHG e N Ha HHg Y
/K

)
2
ﬁ
N
o

ok, & BAF. (2001). “FAREE ATAL TR FYFA
ol @M AL (2015). “FYHE AFFEA FHEI}: BIFF CGE B

g 24 Y FdAIT 56(4): 109-138.
gt v el &G BEAIR (2017), 2016 ¢15-7) 48& 2 AL,

- 68 — M 21



23 (2014). =9 FHAhEF

Sk 2 8 7 A A A 2~ http://ecos.bok.or.kr/

Alston, J. M., Marra, M. C., Pardey, P. G. and Wyatt, T. J. (2000).
“Research Returns Redux: A Meta—-analysis of the Returns to
Agricultural R&D.” Australian Journal of Agricultural and
Resource Economics 44: 185 - 215.

Alston, J. M., Okrent, A. M., and Parks, J. (2013). “Effects of U.S.
Public Agricultural R&D on U.S. Obesity and its Social Costs.”
University of California at Davis, Robert Mondavi Institute,
Center for Wine Economics.

Chavas, J. P. and Cox, T. L. (1995). “On Nonparametric Supply
Response  Analysis”. American  Journal of Agricultural
Economics 77(1): 80-92.

Coe, D. T. and E. Helpman (1995). “International R&D Spillovers.”
European Economic Review 39: 859-887

Davidson, R., and MacKinnon, J. G. (1981). “Several Tests for
Model Specification in the Presence of Alternative Hypotheses.”
Econometrica: Journal of the Econometric Society: 181-793.

Deaton, A., and Muellbauer, J. (1980). “An Almost Ideal Demand
System.” The American Economic Eeview 70(3): 312-326.

Diewert, W. E. (1976). “Exact and Superlative Index Numbers.”
Journal of Econometrics 4: 115-145.

Esposti, R., and Pierani, P. (2003). “Building the Knowledge Stock:
Lags, Depreciation, and Uncertainty in R&D Investment and
Link with Productivity Growth.” Journal of Productivity
Analysis 19(1): 33-58.

Griliches, Z. (1998), R&D and Productivity: The Econometric
FEvidence, Chicago University Press.

Jovanovic, B. and Nyarko, Y. (1998), “Research and Productivity,”

- 69 — M =T



in B. Navaretti, G., Dasgupta, P., Miler, K.-G. and Siniscalco,
D., eds., Creation and Transfer of Knowledge, Berlin, Springer
Verlag.

Muellbauer, J. (1975), “Aggregation, Income Distribution and
Consumer Demand,” Review of Economic Studies 41: 493-504.

OECD Frascati Manual(2015)

Okrent, A. M., and Alston, J. M. (2012). “The Effects of Farm
Commodity and Retail Food Policies on Obesity and Economic
Welfare in the United States.” American Journal of Agricultural
Economics, 94(3): 611-646.

Park, W. G. (1995). “International R&D Spillovers and OECD
Economic Growth.” Economic Inquiry 33: 571-591.

Stone, R. (1954a). The Measurement of Consumer’s Expenditure
and Behaviour in the United Kingdom, 1920-1938. Cambridge
University Press (Deaton and Muellbauer, 198004 #<1-&).

Stone, R. (1954b). “Linear Expenditure Systems and Demand
Analysis: An Application to the Pattern of British Demand.” The
Economic Journal. 64(255): 511-527.

UNComtrade http://www.uncomtrade.org/

— 70 — "':r“‘E _k:i_ -I_-]i



=]
5=
<FE 1> sikE 7S 44 (H10)
ettt =1

v}l v g FAA vl E FAA
N —1.4297+ 3 —0.2978#xx

2 (0.737) 1 (0.038)
N —6.0073%xx 3 —0.1901##x

3 (0.609) 2 (0.052)
N 0.1632 3 0.0759%

4 (0.583) 3 (0.041)
N 0.7718 3 —0.3235%#x

b (0.583) 4 (0.038)
N 2.740Txx 3 —0.3617#xx

6 (0.584) b (0.038)
N —2.1916%#x 3 —0.477 1#xx

4 (0.583) 6 (0.038)
N —2.3919%#x 3 —0.1758##x

8 (0.584) T (0.038)
0.157 Tsxx —0.1618##x

K (0.030) Ps (0.038)
0.396 1%+ —0.0003##x

T (0.042) P (0.000)
0.1380%xx 4,881 1#xx

A (0.046) @ (0.578)

0.308 233 Observations 320

M (0.048) RMSE 0.131
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<§-iE 2> sikE 7S A4 (H50)

Yt Tt =1

vl v g FAA vl E FAA
N —1.2082+ 3 —0.2359%#x

2 (0.732) ! (0.037)
N —5.5930%#x 3 —0.1351%*

3 (0.600) 2 (0.052)
N 0.1463 3 0.1407#xx

4 (0.576) 3 (0.040)
N 0.5909 3 —0.2626%xx

b (0.576) 4 (0.037)
N 2.309 1%+ 3 —0.2922%#x

6 (0.576) b (0.037)
N —1.8391##x 3 —0.3995%#x

7 (0.576) 6 (0.037)
N —2.1362%#x 3 —0.1290%#x

8 (0.576) 4 (0.037)
0.209 255 —0.1066%#*

K (0.031) Ps (0.037)
0.3054sxx —0.0003##x

o (0.037) P (0.000)
0.0873% 3.622 %%

A (0.049) %o (0.513)

0.398 1 Observations 320
M (0.046) RMSE 0.139
D3R yrld " 7z 0.10(F 05(**), 0.01(**) 9] frelFTolA Fogs 2nlsh
z%{ e Jr 77 1 Bel] & éoil 9;71@
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<HFE 3> AXAEY FYEE R&D AA Ao oA 7FA 3L
H10 H30 H50 HA
2005—-2015 AA1~E Z71& 78.16% 88.54% 101.77% 38.58%
(AdF S71H8) (5.94%) (6.55%) (7.27%) (3.32%)
I~ = o/( ?izl_ EZ ol
2005 & 7 A 5,032 6,437 6,475 6,592
(3 <)
2005—-2015 A AFHF FxA
(o 9) 10,628
w2t 23.3% 22.7% 24.0% 15.7%
R 14.9% 13.4% 13.7% 8.8%
TR/ (=5.9%) | (=11.0%) | (=14.3%) | (=11.2%)
A H 25.3% 25.4% 26.7% 19.7%
ANAaF 28.3% 27.9% 29.7% 13.2%
A5 37.3% 38.0% 40.7% 24.1%
e 13.7% 12.4% 13.1% 5.2%
7elE At 12.6% 11.0% 10.8% 6.2%
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<HE 4> FAEE FbE ARERE (SR) F44%
A=

WY e SR I R S F9 | As x| EAE | SN
v = 0.32137 0.00000 0.00000 0.00000 0.00041 0.00300 0.00000 0.00000
5 0.04997 0.00000 0.00000 0.00000 0.00004 0.00001 0.00667 0.00036
TR/ 0.04782 0.00011 0.00010 0.00041 0.00002 0.00113 0.04055 0.00052
A 0.00451 0.00000 0.00000 0.00000 0.00009 0.01198 0.00013 0.00262
A AF 0.00734 0.00148 0.00023 0.00140 0.06541 0.33604 0.02718 0.02649
I 0.00052 0.00001 0.00000 0.00126 0.37446 0.00612 0.00484 0.00435
A 0.02043 0.68349 0.00000 0.32915 0.00271 0.00612 0.02234 0.02227
7| EHAE 0.00261 0.00003 0.00007 0.00003 0.00001 0.00000 0.05821 0.00112
7IEHE Y= 0.54543 0.31488 0.99961 0.66776 0.55684 0.63560 0.84008 0.94227

<HE 5> FabEd FAE FUvlE (80) F44%
SHA=

WP aE i S el Az Rz | VEAE | SN2
v = 0.99093 0.00000 0.00000 0.00000 0.00055 0.00851 0.00000 0.00000
5 0.86332 0.00000 0.00000 0.00000 0.00030 0.00013 0.11491 0.02133
TR/ 0.52331 0.00100 0.00084 0.00147 0.00009 0.01141 0.44246 0.01942
A 0.18301 0.00000 0.00000 0.00000 0.00153 0.44686 0.00509 0.36351
A A F 0.01580 0.00266 0.00039 0.00098 0.06157 0.66514 0.05834 0.19512
I 0.00275 0.00005 0.00000 0.00216 0.86175 0.02960 0.02540 0.07830
A 0.02539 0.70993 0.00000 0.13385 0.00147 0.00700 0.02768 0.09468
7| EHAE 0.04043 0.00043 0.00083 0.00014 0.00009 0.00004 0.89870 0.05935
e R = 0.08123 0.03920 0.11875 0.03255 0.03626 0.08705 0.12476 0.48020
4 .
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<HEE 6> FTAE A 33} (S.inf)

@9 %

=3 10 130 150 HA
W4 EP® EP® EP® EP° EQ
v = 23.28 22.68 24.01 15.73 | —1.09
w5 14.86 13.36 13.75 8.80 | —0.75
FR/ATFE 0.00 0.00 0.00 0.00 0.33
25.28 25.42 26.72 19.68 | —1.85
28.27 27.85 29.74 13.22 | —1.84
37.29 37.98 40.66 24.09 | —7.54
13.74 12.45 13.13 515 | —3.66
12.65 11.03 10.85 6.23 1.74
0.00 0.00 0.00 0.00 | —1.60

<HIE 7> F2E A 33} (S.inf)

o9l %

10 130 150 HA
EPS EPS EPS EPS EQ
8.88 8.58 9.06 581 | —1.08
9.43 8.55 9.02 354 | —5.06
0.01 0.01 0.01 0.00 1.89
4.61 4.18 4.41 1.74 1.51
15.86 16.09 17.22 9.91 | -850
10.18 10.04 10.71 491 | -1.25
2.09 1.95 2.02 1.01 2.19
1.30 1.26 1.34 0.63 | —3.00




<H3E 8> FAHE Aol @ WS} (Shigh)

wel %

ot

H10 H30 H50 HA

g |
A

EP® EQ EP® EQ EP® EQ EP® EQ

=]

I

22.76 | —1.52 | 22.16 | —1.51 | 23.46 | —1.62 | 1541 | —0.94

=
i

1448 | -1.11 | 12,99 | —=1.09 | 13.35 | —1.17 8.58 —0.65

-
=il
~

2
|
i

0.09 0.27 0.10 0.28 0.10 0.31 0.10 0.30

22.89 | —3.14 | 23.06 | —3.09 | 24.21 | —=3.30 | 18.38 | —1.70

2650 | —3.13 | 26.08 | —3.14 | 27.84 | —3.36 | 12.27 | —1.69

30.86 | —10.61 | 31.53 | —10.65| 33.76 | —11.38 | 20.24 | —6.36

9.80 —6.34 8.80 —5.88 9.27 —6.22 3.44 —2.75

14.20 2.04 12.61 2.06 12.55 2.22 7.40 1.54

0.00 —2.63 0.00 —2.57 0.00 —2.73 0.00 —1.43

<{-3x 9> F2AF A #Ws (S.high)

vl %

H10 H30 H50 HA

EPS EQ EPS EQ EPS EQ EPS EQ

8.59 —1.51 8.30 —1.49 8.76 —1.60 5.66 —0.94

6.74 —8.70 6.05 —8.08 6.37 —8.55 2.37 —3.80

0.00 3.91 0.00 3.561 0.00 3.67 0.00 1.43

3.30 2.33 2.97 2.35 3.13 2.50 1.18 1.47

13.33 | —11.86| 13.55 | —11.91 | 14.50 | —12.74| 8.40 —7.15

9.49 —2.31 9.35 —2.37 9.98 —2.55 4.53 —1.22

2.02 2.67 1.88 2.68 1.95 2.88 1.00 1.93

1.13 —5.03 1.10 —4.83 1.17 —5.11 0.55 —2.70
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<HEIX 10> F4HE Ao #3F¥3) (Slow)
@9 %
23 H10 H30 H50 HA

w2 EP® EQ EP® EQ EP® EQ EP® EQ
Bl 21.20 —1.22 20.62 —-1.21 21.80 —1.30 14.43 —-0.77
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Abstract

The Effects of Agricultural R&D

Investments on Consumer Welfare

Kyunghoon Ban
Dept. of Agricultural Economics and Rural Development
The Graduate School

Seoul National University

This study analyzes the achievements of research and
development (R&D) investment in Korean agriculture sector in
terms of welfare change of agri—-food consumers In Particular, we
estimate the knowledge stock in the agricultural sector using the
time series of R&D investment expenditure from 1975 to 2015,
and examine how theknowledgestock affected the price of
agricultural products using an agricultural price function model.
After that, we analyze the effects of agricultural product price
change on agri-food market by R&D investment using the

Equilibrium Displacement Model (EDM) and derive welfare



change of agri-food consumer based on consumer theory. In
particular, we used the persistent inventory method and the
Almon lag structure method, which were widely used in the
estimation of knowledge stock estimation, and analyzed the
sensitivity of the results.

Estimation results of the agricultural price function have
shown that R&D investment over the past decade has affected
the production techniques of farms, causing a reduction in the
prices of almost all agricultural products with strong decrease of
prices offruits and vegetables. Based on the estimation results of
the price function, this study estimates the losses in consumer
welfare when the current agricultural knowledge stock would
return to the levels of 10 years ago.

The impact of the knowledge stock recession spreads to
agri-food markets using agricultural products as inputs, and the
equilibrium changes in the agri-food markets can be estimated
from the EDM. It was discovered that the price changes in the
food markets would be large enough to make
demandschanges,although the price changes are reduced compared
to the agricultural products market, and the price changes were
concentrated in fruits and vegetables. According to the model, the
price increases would decrease the food demand for most items,
but increases in demand would also be induced for some
exceptions, such as milk, cheese and eggs, which is due to
substitution and complementary relations between items.

By estimating an Almost Ideal Demand System (AIDS) and

— 79 — "':r“‘E _k:i_ -I_-]i



applying it along with the changes in the agri-food market
derived above, this study estimates welfare losses of consumers
in terms of compensating variation (CV) or equivalent variation
(EV), and it is found that the monthly average loss of 13,000 to
24,000 won per household was made in 2015 real price. This was
confirmed to be equivalent to 3 trillion to 55 trillion won per
yvear for the entire households in South Korea, exceeding the
annual R&D investment in the agriculture sector.

Moreover, this study extended the original AIDS model to
incorporate individual characteristic variables of each household
type, and verified conditions for demand aggregation so as to
analyze differences of welfare losses between the different income
groups as well as the nature of the national aggregate demand.
Using the estimated demand system, the monthly welfare losses
by income differences were separately assessed, where the
monthly loss per low-income household was about 9,000 to
17,000 won, compared to the average loss of 15000 to 29,000
won for high-income household. However, when considering the
proportion of the loss to the monthly income of each household,
it was found that the share of the loss was smaller as the level
of income was raised, and thus the R&D investment in
agriculture over the past 10 years has contributed to the income
distribution.

Finally, by comparing two different knowledge stock time
series, —the Permanent Inventory Method (PIM) and the Almon

structural model —it is found that evaluating accumulation process
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due to new technology development from the investment is more
influential than attenuation process due to the depreciation of
existing knowledge stock when it comes to estimating the
knowledge stock. In addition, it was shown that the Almon
model with a bell-shaped restriction i1s more suitable when the
gestation period of actual R&D investment is described as a
stochastic process, and the results of the welfare analysis
grounded on PIM are overestimated compared to the Almon

model.

keywords : Agricultural R&D Investment, Knowledge Stock,
Equilibrium Displacement Model (EDM), Almost Ideal
Demand System (AIDS), Welfare Analysis
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