Appendix A
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A.1.2 Fertiliser
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A.1.4 Capital
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A.1.5 Operator Labour
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A.1.6 Unpaid Family Labour
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A.2 Long-Run Elasticiti¢s
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Appendix B

Table B.1: Programming in SHAZ.AM for constructing the CCD multilateral
price and implicit qua atity indexes

file output index9.out
file 4 revise8.txt
read(4) y1-y10 pl-pl0clrl c2r2 c3 r3 ff>ul upl u2 up2 u3

sk ok ok K K o K o K oK e K o K K o ok S K K Kok ok ok K sk ok €Kk ok s o e ok o e Sk ok e sk ok o ok 3 ok ok ok K o Sk o ke ok ok ok ok ok ok oK

* Estimate output price index (pi) and implicit output index (oi)
3k 3k ok 3k 3 3k k ok ok K ok ok 3 3 3k ok oK 3k 3k %k ke ok sk sk ok Sk sk ok sk ok kook ok k€ 3k ok ok ok e ok 3k k Sk ok ok ok %k K K 3k 3K k ok k 3k K 3k 3 ok ok 3k ok ok %k %k %
genr pi=0

genr tv=0

do #=1,10

genr tv=tv+y#*p#

endo

do #=1,10

genr w=y#*p#/tv

genr Ip=log(p#)

stat w/mean=wm

stat lp/mean=lpm

genr pi=pi+0.5*(w+wm)*(Ip-lpm)

endo

genl base=pi:56

genr pi=pi-base

genr pi=exp(pi)*100

genr oi=tv/pi

e e o ke 3 3 3 ok ke o ok 3k oK ok ok ok oF 3 ok 3ok 3 oK oK ok ok ok ke sk sk ok ok k€ o Sk ok 3k oK oK ok ok ok ok ok 3k 3k k ok ok ke o ok ok ok ok ok ok 3k ok ok ok kK
* Estimate capital price index (ri) and implicit capital index (ci)
3 3k 3k ok ok ok 3 o ok ok ok ok ok b ok o e Sk b 3 3k ok 3k sk ok ok e ook sk ki k< ok ok o 3k 3k Ak 3k ok 3k ok 3k ok 3k ok 3k ok ok 3k 3k % 3k 3K ok K ok K kK Kk
genr tv=0

genr 1i=0

do #=1,3

genr tv=tvtcH#*r#

endo

do #=1,3

genr w=cH#*r#/tv

genr Ir=log(r#)

stat w/mean=wm

stat Ir/mean=Irm

genr ri=ri+0.5*(w+wm)*(lr-lrm)

endo

genl base=ri:56

genr ri=ri-base

genr ri=exp(ri)*100

genr ci=tv/ti



s ok ok ok ok o ok ok o ok o K ok ok ok ok o ok ok ok ok ok ok ok ok sk ok Kk ko 2ok ok ok ok ok ok ok K ok ok o ok ok o ok ok K o 3K K K o sk 6 o 3K K o ok ok K

* Estimate unpaid labour wage (up31)

3 3 3k 3k 3k 3 3k 3 3 ok 3 o sk S Sk sk ke 3k ok ke e Sk ke ok ke sk e e ok sk ke kK £k Kk 3k ok Sk Sk e i Sk ke 3k ok Sk 3k 3k ok 3 ok ok 3k ok ok ok ok ok ok Xk
genr tv=0

genr up3i=0

do #=1,2

genr tv=tv+u#*up#

endo

do #=1,2

genr w=u#*up#/tv

genr lup=log(up#)

stat w/mean=wm

stat lup/mean=lupm

genr up3i=up3i+0.5*(w+wm)*(lup-lupm)
endo

genl base=up3i:56

genr up3i=up3i-base

genr up3i=exp(up31)*100

e ok ok ke ok ok Sk ok ok o ok ok sk ok oK ok ok 3k ok 3k ok ok ok ok oK o ok 3K ok ok ke ok ok ok ¢ ok ok ke e 3k ke Sk dk ok 3k ke dk Sk ok ok ok ok dk ok ok ok ok 3 ok ok ok ok ok ok ok ok k

* Estimate fertiliser price, hired labour anc operator wage indexes

3 3k 3 3k ok 3k 3k 3k ke 3k ok ok 1k Sk 3K 3k 3k 3k ok % 3 ok ok ok ok s ok e ok ok e sk ok ok sk ok ok ok sk ok ok ok sk S b 3k ek ok ke 3k ok 3k ok K Sk ok ok ok 3k ok kK kK %
genr t=time(0)

genl base=fp:56

genr fpi=fp/base* 100

genl base=upl:56

genr upli=upl/base*100

genl base=up2:56

genr up2i=up2/base*100

s 3 3k ok 2 ok 2k o 3 3 3 ok ke ok ok 2k 3k ok ok ok ok o ok o ok sk ok ok ke ok ko € ok ok 3k ok ok 3 3k ok 3k ke ok ok ok ok ok ke ok ok ok ok ok ok ok ok ok ok %k

* Estimate per unit quantity indexes

3k 3k 3k 3k 3k 3 2k 5k 2k 3 2k ok o o ok ok 3 oK vk 3k ok 3k 3k ok oK ok ok ek ok ok ok sk ¢ ok sk ok e ok ok 3 ok 3k 3k 3k 3k 3k ok 3k 3k ok 3k %k ok ok 3k ok ok ok ok sk ok ok sk ok
genr oi=oi/1

genr fi=f/1

genr ci=ci/l

genr uli=ul/l

genr u2i=u2/1

genr u3i=u3/1

e sk ke sk ok 3k ok ok 3 5k ok 3k i ok ok oK ok 3k ok 3 ok ok ok ok ke ok ok sk ok b sk ok sk ok ¢ sk ok sk ke sk ok sk 3k ok Sk 3 3k Sk sk sk 3k ok 3k 3k 3k 3k S ok e ok ok Sk ke e ok

* Normalise all variables by observation 5¢.
3 3 ok 3 ok 3 ok 3k ok ok 3 ok ok 3k ok ok ok 3k 3 3k ok ok e ok ok e o ok oK Kk ok ok ok € ok ok o ok ok 3k ok ok ok ok ok ok 3k 3k 3k 3 ok ok ok 3k ok ok 3k ok K K ok Kk ok
genl base=01:56

genr y=oi/base*100

genr p=pi

genl base=fi;56

genr x1=fi/base* 100

genr wl=fpi

genl base=uli:56

genr x2=uli/base*100

genr w2=upli

genl base=ci:56

genr kl=ci/base*100

genr cl=ri

genl base=u2i:56

genr k2=u2i/base*100

genr c2=up2i

genl base=u3i:56

genr k3=u3i/base*100

genr c3=up3i
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file 36 index9.dta
write(36) t y x1 x2 k1-k3 p wl w2 cl-c3
stop
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Table B.2: Programming in SHA.ZAM for estimating the unknown parameters of
the dynamic model

file output dy.out

sample 1 80

read(index9.dta) t y x1 x2 k1-k3 np wl w.. c1-c3

if(t.1e.20) d1=1

if((t.ge.21).and.(t.1e.40)) d2=1

if(t.ge.61) d3=1

if((t.1e.7).or.((t.ge.21).and.(t.le.27)).or.((t. z¢.41).and.(t.1e.47))&
.or.((t.ge.61).and.(t.1e.67))) d4=1

sample 1 20

genr t=time(0)

sample 21 40

genr t=time(-20)

sample 41 60

genr t=time(-40)

sample 61 80

genr t=time(-60)

sample 1 80

genr p = lag(np)

genr z1 = lag(kl)

genr z2 = lag(k2)

genr z3 = lag(k3)

genr dk1 =k1-z1

genr dk2 = k2-z2

genr dk3 = k3-z3

genr r=0.06

sample 1 69
format(6x,f)

read x/format

D11 15.8642
D21 4.56284
D31 -1.45674

All 091094
Al2 017168
Al3 172091
Ell -141.191
El12 270.609
E13 194.754

G1l 1157.78
G12 146.600
G13 -33.2613
H1 -15.2791
HID 497334
D12 -17.2497
D22 -11.0716
D32 -4.83996
A2l 249978
A22 .257809
A23 -.353798
E21 40.7403
E22 -628.004
E23 -530.618
G22 -935.108
G23 -608.367



H2 -162.336
H2D 46.4233
D13 -7.32651
D23 -1.10364
D33 30.1419
A3l -3.44578
A32 3.53349
A33 -.090659
E31 25.8004
E32 -3557.28
E33 1458.02
G33 -67.8643

H3 -68.6260
H3D 5.57513
D14 -.140855

D24 5.59727
D34 4.80035
Bll -.244319
B12 -.197639
B13 -.064422
F11 -346.802
F12 -87.3038
FI3 -65.1692
F22 -469.759
F23 -730.298
F33 -176.203

H4 -81.4331
H4D 105.787
H5 -45.0847
H5D -191.016
H6 31.4794

H6D 98.5151
D15 -.403275
D25 7.39043
D35 -3.82545
B22 -.158145
B21 -.123717
B23 -.115919
D16 -3.48100
D26 6.05733
D36 4.63401
B33 -.125873
B31 -.103121
B32 -.199679

sample 2 20 22 40 42 60 62 80
nl 6/ncoef=69 dn start=x piter=200 iter=5('00 conv=:0.0001
eqy=dl1*dl + d21*d2 + d31*d3 + all* r*z1-dkl) &
+al2*(r*z2-dk2) + al3*(r*z3-dk3) &
+ (r/2)*(el 1 *sqrt(cl/p) + e12*sqrt(c2/p) + e13*sqrt(c3/p)&
+ 2*gll + 2*gl12*sqrt(wl/p) &
+ 2*g13*sqrt(w2/p))+ (hl+hld*d H*(r*t-1)
eq x1 = di12*d1 + d22*d2 + d32*d3 + a2: *(dk1-(r*z1))&
+ a22*%(dk2-(r*z2)) + a23*(dk3-(1*z3)) &
- (1/2)*(e21*sqrt(cl/wl) + e22*sqrt(c2/w 1) + e23*sqrt(c3/wl) &
+2%g22 + 2*g23*sqri(w2/wl) &
+ 2*g12*sqri(p/wl)) + (h2+h2d* 4)*(1-r*1)
eq x2 = d13*dl +d23*d2 + d33*d3 + a3 *(dkl-(r*zl)) &
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+ a32*(dk2-(r*z2)) + a33*(dk3-(r* 3)) &
- (1/2)*(e3 1*sqrt(cl/w2) + e32*sqrt(c2/w?) + e33*sqrt(c3/w2) &
+2*g33 + 2*g13*sqrt(p/w2) &
+ 2*g23*sqrt(wl/w2)) + (h3+h3d *d4)*(1-r*t)

eq dkl = d14*d1+d24*d2+d34*d3 + (b11-1)*z1 + b12*z2 + b13*z3 &

+ (1/2)*b11*(e11*sqrt(p/cl)+e2 1 *sqrt(wl/cl)+e3 1 *sqrt(w2/cl) &

+ 2*f11 + 2*f12*sqrt(c2/cl) + 2*f13*sqr (c3/cl)) &

+ (1/2)*b12*(e12*sqrt(p/c2)+e22*sqrt(wl/c2)+e32*sqrt(w2/c2) &

+ 2*%022 + 2*£23*sqrt(c3/c2) + 2*f12*sqr (cl1/c2)) &

+ (1/2)*b13*(e13*sqrt(p/c3)+e23*sqrt(wl/c3)+e33 *sqrt(w2/c3) &

+ 2*33 + 2*f13*sqrt(cl/c3) + 2*f23*sqr (c2/c3)) &

+ (b11*(h4+h4d*d4) + b12*(h5+h5d*d4 + bl13*(h6+h6d*d4))*(r*t-1)
eq dk2 = d15*d1+d25*d2+d35*d3 + (b22-r)*z2 + b21*z1 + b23*z3 &

+ (1/2)*b21*(e1 1 *sqrt(p/cl)+e2 1 *sqrt(wi/cl)+e3 1 *sqrt(w2/cl) &

+ 2*f11 + 2*f12*sqrt(c2/cl) + 2*f13*sqr (c3/cl)) &

+ (1/2)*b22*(212*sqrt(p/c2)+e22*sqri(w1/c2)+e32*sqrt(w2/c2) &

+ 2*22 + 2*£23*sqrt(c3/c2) + 2*f12*sqr (cl/c2)) &

+ (1/2)*b23*(c13*sqrt(p/c3)+e23*sqrt(wl/c3)+e33*sqrt(w2/c3) &

+ 2*f33 + 2*f13*sqrt(cl/c3) + 2*f23*sqr (c2/c3)) &

+ (b21*(h4+h4d*d4) + b22*(hS+h5d*d4 + b23*(h6+h6d*d4))*(r*t-1)
eq dk3 = d16*d1+d26*d2+d36*d3 + (b33-1)*z3 + b31*z]1 + b32*z22 &

+ (1/2)*b31*(e11*sqrt(p/cl)+e2 1 *sqrt(w: /cl)+e3 1 *sqrt(w2/cl) &

+ 2*%f11 + 2*f12*sqrt(c2/cl) + 2*f13*sqr (c3/cl)) &

+ (1/2)*¥b32*(212*sqrt(p/c2)+e22*sqrt(w: /c2)+e32 *sqri(w2/c2) &

+2*22 + 2*£23*sqrt(c3/c2) + 2*f12*sqr (c1/c2)) &

+ (1/2)*b33*(e13*sqrt(p/c3)+e23*sqrt(w /c3)+e33*sqri(w2/c3) &

+ 2*£33 + 2*f13*sqrt(cl/c3) + 2*f23*sqr (c2/c3)) &

+ (b31*(h4+h4d*d4) + b32*(h5+h5d*d4 + b33*(h6+h6d*d4))*(r*t-1)
end :
stop

190




191

Table B.3: Programming in TSP for estimating the unknown parameters of the
static model

smpl 1 80 ;
read(file="index91.dta") t y x1 x2 k1 k2 k3 npwlw2clc2c3dld2d3d4;

smpl 2,20 22,40 42,60 62,80 ;
genr p =np(-1) ;
genrql =y;
genr q2 = -x1
genr q3 = -x2
genr g4 = -kl ;
genr q5 =-k2 ;
genr g6 = -k3 ;
genrpl =p;
genr p2 =wl ;
genr p3 = w2 ;
genrpd =cl ;
genr p5S =c2;
genr p6 =3 ;
frml qleq q1 = bl1*sqrt(pl/pl) + b12*sqr (p2/pl) + b13*sqrt(p3/pl)
+ bl4*sqrt(p4/pl) + b15*sqrt(p5/pl) + blé*sqrt(p6/pl)
+(al+ald*d4)*t + d11*d1 + d21*d2 + d31*d3 ;
frml q2eq q2 = b12*sqrt(p1/p2) + b22*sqr (p2/p2) + b23*sqrt(p3/p2)
+ b24*sqrt(p4/p2) + b25*sqrt(p5/}12) + b26*sqri(p6/p2)
+ (a2+a2d*d4)*t + d12*d1 + d22>d2 + d32*d3 ;
frml q3eq q3 = bi3*sqrt(p1/p3) + b23*sqr (p2/p3) + b33*sqrt(p3/p3)
+ b34*sqrt(p4/p3) + b35*sqrt(p5/p3) + b36 *sqrt(p6/p3)
+ (a3+a3d*d4)*t + d13*d1 + d23*d2 + d33*d3 ;
frml qdeq q4 = bl4*sqrt(pl/p4) + b24*sqr (p2/p4) + b34*sqrt(p3/p4)
+ bdd*sqrt(p4/p4) + bd5*sqrt(p5/4) + bd6*sqrt(p6/p4)
+ (ad+add*d4)*t + d14*d1 + d24>d2 + d34*d3 ;
frml q5eq q5 = b15*sqrt(p1/p5) + b25*sqr (p2/p5) + b35*sqrt(p3/p5)
+ b45*sqrt(p4/p5) + b55*sqrt(p5/p)5) + b56 *sqrt(p6/p3)
+ (a5+a5d*d4)*t + d15*d1 + d25*d2 + d35*d3 ;
frml q6eq q6 = b16*sqrt(pl/p6) + b26*sqr (p2/p6) + b36*sqrt(p3/p6)
+ bd6*sqrt(p4/p6) + b56*sqrt(p5/}:6) + b66 *sqrt(p6/p6)
+ (a6+a6d*d4)*t + d16*d1 + d26>d2 + d36*d3 ;
param
Bll BI2 BI3 Bl4 BI5 B16 Al 1D D1l D21 D31
B22 B23 B24 B25 B26 A2 (2D DI12 D22 D32
B33 B34 B35 B36 A3 43D D13 D23 D33
B44 B45 B46 A4 A4D D14 D24 D34
B55 B36 AS A5SD D15 D25 D35
B66 A6 AsSD Dl6 D26 D36;

sur (noprint, maxit=800) qleq, q2eq, q3eq q4eq, q5eq, qbeq ;
stop ;




-noqe[ Ajiwej predun jo s1e1 s3em sy st £ pue ‘Inoqe] Ajiurej predun s1 ¢y * Inoge| 101e13do Jo ajes 98em ayi st 7D
‘moqe| Jo1e1ado st gy ‘[endes jo soud ayy st [ ‘[endes si [ “moqe] paiiy Jo djel o8em aU) ST ZA\ INOQE] pany s1 7 “IosI[ILa) Jo aotxd oy st [ A\ “Josi[ipag st [X ‘indino jo 2oud oy st 4 ndino st £ 910N

0LT1°8T1 SLIV'LIT 160¥°121 896791 098¢°LTI 6LLI'ET L9TLS91 {24 W33 16LV'86 142: 2084 osireei 61709 0661
SEV6'1v1 1981°881 LLES IV 688¢E°EP1 yZoyoll 9£0¢°0T 6116'STI LTEI'LE 8L8¢E'96 00S¥'9¢ 8S61°611 206T8§ 6861
78L6°0v1 66Z0°6L! 0£98°LE1T by0LTHI Z90L vl 1€z8°L1 AR 43 4 6RELLE 610€°98 LOELTE R6C]]'1ZI 19Y2:849 8861
LYSL 9T TEI9'161 06IE'ETL [423 X3¢ bove'66 8¢8Y'S1 £806°LT1 TLLE'ST £16$°¢8 LSSSVT 8909911 1431394 L3861
9pSS 101 687681 0000001 96TT YY1 vT0$'66 Lyve el 0000°001 E£EC8'LE 0000001 YI8TET 960£°C01 1060°1¢ 9861
£REL'TE SPOT'ZRI PIIZ'06 [41338%41 REOE'66 wion pIbR'66 0sveZe 8C69°601 0gotr1z 8668°€8 LTITSS $861
ELELOOL 866£°007 £V60'86 9L06'Sh1 9E6E VL 9S16b1 LOEO'LOIT 9$€6°9T £62178 €I8L'1T 8980°18 (4435 %Y V861
[433 298! 7816'S0T TSLSTIT 8019°0¥1 65€8°C8 1791 6605621 pe61'TT 6C17°88 [434:X 44 6£8£°96 LOTT'LS £861
8619°€01 0£65°061 L1£9°T01 vToL'6Tl £81v'8C 8S91°11 TL6E'86 L6868t 1106101 $2660T $610°001 69L9°SY 861
0L0L'ETI L6TL'80T 0865111 88LT'CEl £STE 1Y [4812:X SS8EVIIL L6961 € 8569601 SSIy9l 1666'S6 pSTS9v 1861
TELL'TTL ££87°061 TESE901 06559¢1 910'16 06LT'6 £T99°Th1 8888'€T 96856 1$68%1 $8€9°€01 Ie1l'Ly 0861
60LL'L6 1010°ZL1 1669'v6 Te81°9¢1 8107°¢8 6TLL'L LT89°801 9690°LT L8LU18 €9¢8°C1 SE60'v6 1Z69°'6v 6L61
£€89°68 LEYI'L6I T199'L8 118LLEL vr7678 £L9Y'9 £099°06 90191 88£9'v9 891161 1661728 91L6'EY 8L61
6S16vL PEP99LL £9C8°TL C8LT'EEL CEOr'P9 3248 88EYE8 6112°0Z 1Ivy'89 PI9SSl TIer'sL SLI8PE LL61
[ShSEL 68LS°6S1 9L8L69 0Tss'Iel LTSELS vLI8T 980096 $8L8°1T 9089°L9 SLEOTI LLLT'99 810L°6E 9L61
9El'TL £6£1°991 LTTE'LY L90°9T1 YLV 09 0LYe'T ¥091°201 8TeEP1 S901'v6 LOb6'6 7886'99 8056’1V SL61
9CT6'9L 1Z10°8b1 T9RLTL SCOTLIL ISSE'19 SLESO 6126°S01 98LT 01 SILY'TOl STTY'9 769989 148243 vL6l
8601°8S 008Z°0¥1 L08T9S SLSO'TII Loy oy 12800 9965 °v9 €£L£6°0T LSETIL LOS9'L 0TH¥ 09 LEV6'SE €L61
00£0'vY 9LTIYEL 0S99y 12449 88! 1LTY'9¢ S1L00 TsoL'8y Ze09°Ll S8TS'LY £r60v1 wLr'ey [4823°23 L6l
ES10°LE 6VTL6L1 LLTTPE 16TS°0t1 v658°6¥ LSOT'0 88E1'v9 0£06'L LSLL'TY S6¢£v 01 [42F A1 oLy 1,61

£ £ 0 (2, 10 14 ) [4 X M X d A Tea X

0661 01 1L61 ‘pPue[iey], JO Uoi3dy UIISLIYLION 3Y) Jo saxapul Aypuenb jpidun pue dud eremmu @) 1°D dqeL

D xipudddy



€6l

“anoqe| Ajiwej predun jo ajea a8em ay st €0 pue ‘Inoqe] Ajiwej predun si g3 ¢ Jnoqe| Jojesado jo sjes aFem Yy st 7O
‘snoqe] Jojesado st 73 ‘fendes jo soud ayp st [ “[epdes st [ “Inoqe| paimy Jo ajes a5em oY) SI 7 INOqe] PaImy s ZX “I9sI[1Ma) Jo oo1id oy St | A\ “JOSI[IHS) st [X ‘Indino jo 2oud oy st 4 ndino st X 90N

r86'8CI $T0T'991 160t 1T1 oY ILT L601°LT1 60LE'65T L9TL'S91 9r<8'T8 16LV°86 80LL'EL ci8r ozt SE80°t8 0661
81186¢E1 P6ET'S91 LLES TV £€96'191 SS81°011 T6L8'SE 6116'6T1 61ZE°011 8L8E96 ELIL'E9 086'911 WTo'L6 6861
l6st'ovl $E85°091 0£98°LEl 0L69¥91 EEEIVIL 6668911 284334 £789't6 6105798 P60e'SS PL8SSTI £V88°L6 8861
EL9EITI 8LIOSET 061EETL 96T6'¢S1 L9v¥'66 8v89°101 £806°LTI 970786 £165°68 1434874 7669611 01vToL L861
T9L9°001 LT6ELST 0000001 SI1ESSI r0$°66 $980°'88 0000001 868986 0000°001 16§T9¢ v600°L6 961v'18 9861
(129444 PrLYLST y112°06 LOTTP91 188766 €19 vL y1v8'66 69€1°98 8569601 SPLUTE 879818 1685'v8 6861
8¥¥CT001 SOSv'vLL £60°86 6£90°€91 0S¥9'vL §00T'8L LOEOLOT 87616 £6T1°T8 Toov'ee 90858 6098°L8 ¥861
LSET S 095L°091 TSLS' UL LETV'6S L £688°C8 1LTT'S9 6505°6C1 LOIL'L8 6717’88 9bLO9E 0EL1'86 06L$°08 £861
65£0°€01 EPPLELL L1€9°T01 LY69'LY1 1628°'LT £€60S°LS TL6E'86 0606'TL 106’101 £61£°T¢E 6£59'86 [LSETL 7861
1Zorell E€LETS6! 0865111 £6CT'8Y1 osor'ty €8LL'TS SS8EPIT LLTLTL 8569'601 CILT6 80£8'86 L1SSY8 1861
JpLv el PuLY vLL st YUt uUrsSL LY 1Lyl 1o urLe ts viYY (v LLLS 65 Y588 L6 [3942% ] ot LUL VUL LL 3oL
YOLY'L6 LT68'LLY 1669'v6 88L6'EST TTLTC8 LI VY LT89°801 e1v9v9 L8LI'18 69806 LTIT'16 OLET'EL 6L61
YOL168 1ezst T199°L8 01L8'T91 6V£6'T8 €E8TLE £099°06 6965 8899 90688 SII6'LL S961°6L 8L61
1988'¥L TISTI8I £€9TSTL [43 X721 LILY'V9 0LZ1'LT 88EY'EL8 SEVO'1Y 98443 109T°6 proL 8L ¥T€6°09 LLel
SS6v'EL PEOE'891 9L8L'69 PTIO9LT LBTS'IS 11€9°¢1 . 980096 6968°ST 9089°L9 STEV'L 00v$'99 6L OL 9L61
PTITTL 9be8 661 L LTTELY 2017091 8¥0609 0LSSTI $091°201 01v6'0T §901'Y6 TTeL’s TrL8'LY 610€°89 §L61
9IEl'LL LY8Y 6Ll T98L'TL 8EL6'6E1 TT69°19 9L6T'E 6126601 ELvL 61 S1LYTO1 18909 LOSEOL TLBL'SY PL61
ST01°8¢ LTIETLT LO8T'9¢ 1$99°6¥1 1228% 14 9L0E°0 9965°%9 90LY'TE LSETIL €888V 0§S2°09 £8L6'V9 €L61
LTovy 1081°691 0§s9°Ty 6l65°erl L88S°9¢ 68LT°0 T69L'8Y 619TvT §8IS'LY 608y 99v6 0% 900¢°ES TL61
8t1'LE 6591°E1T LLTTVE LOYPT' LI vy 8y LLIYO 88t1v9 96SL'EL LSLLTY 061t 8¢89°0¢ vovy L9 IL61

£0 £ [%e) (2! 1D |9 [ X M X d A Jea X

0661 03 1,61 ‘Pue[iey], Jo uo13dy widylioN 3y jo saxapur Aynpuenb jpidun pue dud [erdemnu gD 77D 3qeL



¥6l1

“Inoqe| Ajiwrej predun jo ajes a8em ayy st ¢ pue “Inoqe| Ajiurey predun s1 €3 ¢ Inoqej Jojesado Jo ajes s3em 3 §1 7O
“moqe| Jojesado s1 73 ‘fendes jo soud sy s1 1D ‘fendes s [ ‘Inoqe| pasy jo djel o8em oY) SI ZA “Inoqe] paaty st 7 “Jasijipaf jo oouxd oy st { A\ “19SI[1pay ST [X ‘Indno jo soud oy st g ‘indino st A 210N

18L€°6Z1 9697801 160¥°121 6966'¢€C1 0905°LT1 ILvELEL LITL'S91 0LTI9L 16LY'86 LE6E6LL sle6ll 08Z6'SL 0661
S199°LEl 90$0°CI1 LLES TP SE08'611 §86£°011 1LL6'9T1 6116671 7896871 8L8E°96 90TSvS1 SYTO9Ll €899°011 6861
01Z9'6¢1 SLLUETL 0£98°LET 8L19°ST L242248! LESY'LIT 2184% 34! 0676'901 6105798 $8STTEI TTor'TTl £T¥$ 801 8861
86TT 911 §069°S01 061E°E11 boes6il 066 9868°601 £806°LTI £9rE'66 €Isse8 ST08'I01 9EL0'LIT IS19°¢6 L861
0000001 0000001 0000001 00007001 0000001 00007001 00007001 0000001 0000°001 0000001 0000°001 0000001 9861
01vT'zo 9800°S11 11206 S88T VI vevT'66 99vT'S6 y1v866 we60't6 8669601 979506 6696°18 00v0°Z01 $861
88L666 - 66T £¥60'86 [{U2A88! 96TT'SL 9684°601 LOE0'LOT £0ES°66 £6T1'T8 £I1s8'16 ysvTi8 6816101 ¥861
LELTSTI 9678'601 TSLSTIT 000L°801 08588 9689°8¢1 650S°6T1 LST0'88 61788 ¥8L6'16 89¥9°L6 099t v6 L361
8996'101 06€L°TI1 L1€9°T01 01§9°L6 8888'LT 516021 TL6E'86 9TLT 06 1106101 $085°98 1681°66 91896 861
E£ILSTL SL6T'TEL 086S°111 TSP eol Wiy 166901 SS8EPII S8S9LL 8669°601 96TL'C8 §L9¢°T01 896901 1861
8118°¢Cll peEl Ll Te6E'90! 65t 96 98TL 16 1616 C0L 299 LY 965L vy Y$8S o Y0V YL LLYP Lt Y18 LB usoL
TLI9'LS 6Th1°66 16696 L986'LS L9ST'S8 7808'¥8 L789'801 900L°1¢ L8LI'18 199€°LL 7960°€6 <0Z8'6L 6L61
6vTL'88 6811611 T199°L8 LOYT 101 60€£6'78 65S8°TL £099°06 LT88V9 88E9'V9 OLLE'EL 10¥L'08 T98V°18 8L61
$808'vL 68$8°€T1 £9TS°TL ¥60€£°901 806V'¥9 TE69'€9 88EP'E8 86£°TS 18824 9190'9L PLIL'LL 8096'69 LLel
6161'vL L0TS9T1 9L8L'69 £v6v°901 v19¢71¢ 8ITP'vS . 980096 67678V 9089°L9 0€81°09 TEL'89 1088°LL 9L61
SSTOEL £016°801 LTTO'LS 6L91°001 $L60°09 999L' vy $091°201 [£:33 % §901°v6 L69T'tY 66L589 E£ESO'EL SL61
LTTI8L 110T°69 T98L'TL Z6TS 6L SOv8'19 LOoL'1 6126'501 1201°vE SILYTOL I696°SE 9L8T'89 S1TT'89 bL61
0E£v0'8¢ 96EL P01 L08T'9¢ L66Y'L6 05s8'6¥ 18060 996€ 9 (443X 44 LSETOL 1€6£°0Y 101L°88 09L9'1L £L61
bzse'ey SESESTI 05S9°TH L6TY'¥01 880L°9¢ 9¢v8°0 TSoL'8Y 14319 S8TS'LY 9678'tE 8Sov'1p SY$889 (42
8P6L'LE 98YLLT1 LLTTYE 6LE1'T01 t0Ly'LY 8LT1 88E1'V9 96SE'IT LSLL'TY LESOST £81E'ee S001°09 IL6l

£ %! 70 [2; 10 9 m X M X d A Jedx

0661 03 1L61 ‘Puefiey], Jo uo13ay [enud)) ) jo saxaput nyuenb jpidwr pue dud [erremmu JD €7D AqeL



sol

“1noqe[ Aqiurej predun jo sjel aSem oy} si £ pue “mnoqe| Aiurej predun st ¢y * Inoqej Jojesado Jo ajer s3em ayl st 7D
“Inoqej Jojesado st 7Y ‘jendes Jo sotxd ays st 1) ‘feaden st [ “Inoqe] pairy Jo ayer a9em o) ST Z A\ INOQR] PadIy SI 7Y JOSI{IHa] Jo 2oud oy st [ A\ Jesi[Iuay st [X ndino Jo soud ayi st 4 dino st & 310N

TTLO'621 090T°¢T1 160¥°1C1 £TIY'691 9L86'9T1 09Zl'L6 LITL'691 €L19°98 16LV°86 6L6Y'TTT SPSE'ETL 8TI8'TI 0661
880¢'1vI LTYO'IV LLES'TH LT OLI €760°011 S6EV'S8 6116'¢C1 §866'£9 8L8E96 1080°601 €8Y1°LTT L8V9'S1 6861
8vsyovi 0985°6€1 0£98°LET €011°e91 6519v11 obSEvL 184994 20SL°0L 610598 TSEL'S6 ThLS 671 TLLY91 8861
€991l 96ELTEL 061E°ET1T SSTO'SLY 6v15°66 687989 £806°LT1 11L6'6Y £165°¢8 £881°6L e1IvTTl L669°61 L861
0L0S°101 SLS6'9T1 0000°001 L9SOSLY LTIT66 LTS8'8S 0000700t 66L0°6Y 0000001 197T'19 601t°66 Iyy6°91 9861
90656 (443 X441 11706 v668'YLI 9166 1LLS0S 1866 £200°69 8569601 0I9b'ss 79¢8'6L LT66°LT §861
9055001 LSOT'ep! £v60'86 LSLTL8I 8681PL 88876V LOEO'LO1 T188'6S €618 6810°9¢ 0009°6L S196'81 ¥861
66TE ST PEVI'LEL TSLS'TTL TSTBILI 11b6°28 0$89'6¢ 6505671 £0E6°0V 671788 €101°9¢ LYTTS6 T6TSLL £861
T8LE'E01] cIvLeel L1€9°T01 1144341 09%¢°LT LI9T'PE TL6E 86 S6LY'8S 1106101 1348399 85€£8'86 8ESL'IT 861
TLS9'ELT 0888'Z¢E1 086S°I11 8TTT091 EvL6 O 009t°0t SS8EPIL wis' iy 8669601 sSlole T681°L6 6¥v8°0C 1861
1086'111 TL8E9¢E] TESE901 0r01'¥81 £66606 86v60t €099°TY1 | §%9°R47 968¢°C6 ov1'8T 80LT°901 $620'7C 0861
£0EL'L6 1786111 1669't6 OLYY'TLL 60T¢'¢8 0169'sT 1789801 o8 8y L8LTT 199667 ISLY'16 68¥8°1T 6L61
8S¥T°68 POSt'6Z1 TI99°L8 $868°L91 TLY6'T8 $656'0T £099°06 8539 49 88¢€9V9 1268°8T 60S8°LL 6l1'TT 8L61
OLES VL Logg'101 £9TS°TL 6ITTLLY 8LISY9 167991 88¢€h €8 876969 11bv'89 9$ET6T 05L88L 1L ST LL6Y
P16S°EL 69T8°LO1 9LBL69 TEEEI8I SY8S'IS Thos'T1 . 980096 STLY'EE 9089°L9 SLEG'TT ELLUYY 660t°1T 9L61
EYS6'TL SE€S9001 LTT6'LY £0T6'vS1 800009 1168°6 $091°201 $886°8Y S901'v6 86V6'TT STTT'99 801661 SLe6l
LYS8'LL PTL6'S6 798L'TL 1Z61°CEL v606'19 9TLST 6126'¢01 221 %94 SILY'TOL peLL'8I 6820°69 PPEI 61 pL61
£870°8¢ 20TEP01 L08T'9¢ LYLS LEL T60L'0S 01810 9965v9 S161°LS LSETIL 1$09°0C 8961°19 $661°81 €L6l1
9SL6'EY 106111 0$S9°TP obseeel LOLL'9S [AVARY TS9L'8Y P6TS 1S S8IS'LY ToLL’61 8051y 1 28% 44 TLO6Y
LSTO'6E L0O81°9¢61 LLTTPE 6Ly 6t 6¥v89p 0970 83¢1P9 8010°1L LSLL'TY L1v9v1 €LY 0t 96v9°0T 1L61

£J £ (4] o 10 |9 M [9, M 1X d A Jea X

0661 03 1L6] ‘pPueiey ], JO U013y WIRYINOS Ay} Jo saxaput A1nuenb joidun pue dud [eremmMUu D) $°) dqeL



Appendix D

Table D.1: Descriptive statistics of CCD multilateral price and implicit quantity
indexes of the Northeastern Region of Thailand, 1971 to 1990

Variables Mean Std Dev Minimum Maximum
46.6655 8.2359 32.5414 60.1954

P 86.3949 25.2101 31.6142 122.1150
X1 19.1517 9.3055 6.4225 41.8844
w1 84.8099 18.8834 42.7757 109.6958
X2 25.1277 9.5132 7.9030 39.1438
w2 106.0442 28.7440 48.7652 165.7267
K1 9.2800 7.1080 0.0715 23.6779
Cl 76.3518 27.1198 28.4183 127.3860
K2 134.8905 12.3342 111.0575 162.9468
C2 91.6570 28.9838 34.2277 141.5377
K3 180.8892 223 171 134.6276 217.4175
C3 94.5703 29.1601 37.0153 141.9435

Note: Y is output, P is the price of output, X1 is fertilis r, W1 is the price of fertiliser, X2 ts hired labour, W2 is the wage rate of
hired labour, K1 is capital, C1 is the price of capital, KZ is operator labour, C2 is the wage rate of operator labour , K3 is unpaid
family labour, and C3 is the wage rate of unpaid family labour.

Table D.2: Descriptive statistics of CCD multilateral price and implicit quantity
indexes of the Northern Region of Thailand, 1971 to 1990

Variables Mean Std Dev Minimum Maximum
Y 75.9885 11.4985 53.3006 97.8843
P 86.6169 25.9019 30.6858 125.5874

X1 24.2034 21.9069 33190 73.7708
w1 84.8099 18.8834 42.7757 109.6958
X2 63.0109 31.4800 13.7596 110.3219
w2 106.0442 28.7440 48.7552 165.7267
K1 56.1172 46.8801 0.2789 159.3709
Cl 76.4075 27.0707 27.8251 127.1097
K2 158.3046 10.0046 139.9738 176.0124
C2 91.6570 28.9838 34.2277 141.5377
K3 169.1533 17.2735 135.0178 213.1659
C3 94.3165 28.9060 37.1382 140.1591

Note: Y is output, P is the price of output, X1 is fertilis zr, W1 is the price of fertiliser, X2 is hired labour, W2 is the wage rate of
hired labour, K1 is capital, C1 is the price of capital, K ' is operator labour, C2 is the wage rate of operator labour , K3 is unpaid
family labour, and C3 is the wage rate of unpaid family labour.
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Table D.3: Descriptive statistics ¢f CCD multilateral price and implicit quantity
i

indexes of the Central Region of Thailand, 1971 to 1990

Variables Mean Std Dev Minimum Maximum
86.0876 15.4187 60.1005 110.6683

P 87.0995 25.6103 33.3183 122.4022
X1 82.6891 39.6457 25.0537 179.3937
w1 84.8099 18.8834 42.7757 109.6958
X2 71.4797 31.4239 21.3596 148.9682
w2 106.0442 28.7440 48.7652 165.7267
K1 79.8581 46.4884 0.8456 138.6896
Cl 76.4885 27.1333 27.8888 127.5060
K2 105.8364 11.0111 79.5292 125.6178
C2 91.6570 28.9838 34.2277 141.5377
K3 111.3341 13.1188 69.2011 132.1975
C3 94.1965 28.5331 37.7948 139.6210

Note: Y is output, P is the price of output, X1 is fertilis :r, W1 is the price of fertiliser, X2 is hired labour, W2 is the wage rate of
hired labour, K1 is capital, C1 is the price of capital, K is operator labour, C2 is the wage rate of operator labour , K3 is unpaid

family labour, and C3 is the wage rate of unpaid family labour.

Table D.4: Descriptive statistics of CCD multilateral price and implicit quantity

indexes of the Souther 1 Region of Thailand, 1971 to 1990

Variables Mean Std Dev Minimum Maximum
19.7346 3.0188 12.8128 25.7146

P 86.4919 26.7456 30.6473 129.5742
X1 47.8755 31.9891 14.6417 122.4979
w1 84.8099 18.8834 42.7757 109.6958
X2 55.5549 12.8325 33.4725 86.6173
w2 106.0442 28.7440 48.7652 165.7267
K1 35.3692 29.5970 0.1713 97.1260
C1 76.3501 27.0614 27.5460 126.9876
K2 164.4481 17.0285 132.1921 187.1752
Cc2 91.6570 28.9838 34.2277 141.5377
K3 124.4899 16.7709 95.9724 156.1807
C3 94.6873 28.8598 39.0257 141.3088

Note: Y is output, P is the price of output, X1 is fertilis. r, W1 is the price of fertiliser, X2 is hired labour, W2 is the wage rate of
hired labour, K1 is capital, C1 is the price of capital, K% is operator labour, C2 is the wage rate of operator labour, K3 is unpaid

family labour, and C3 is the wage rate of unpaid family labour.



Appendix E

Table E.1: Estimates of the regional dummy variables in the dynamic and static

models
Parameters Estimatc s of the dynamic model Estimates of the static model
) -58.7320 -40.1622
9.6792) (2.5032)
dyy -163.7600 66.0331
(48.1630) (4.5696)
dy; -132.9100 47.7455
(42.9540) (4.4617)
dya 0.5314 74.2354
(1.8476) (5.8881)
s 12.4180 -30.0032
(1.7272) (2.9451)
dig 38.4740 -69.5449
(4.4603) (4.1132)
dy -145.0300 -10.6971
(17.9620) (2.5017)
dy, -792.0100 60.3956
(69.7870) (4.5693)
dyy . -642.5500 8.3357
(67.4340) (4.4608)
dry 14.9880 24.9690
(2.2599) (5.8878)
dys 16.3980 -52.0411
(2.4100) (2.9231)
dyg 38.7910 -56.2108
(5.5144) (4.0906)
dy -145.3400 67.2277
(13.9950) (2.5069)
sy -458.5700 36.0369
(50.6160: (4.5697)
ds3 -385.7900 19.0177
(49.8030) (4.4621)
ds4 10.2870 46.7704
(1.5110) (5.8881)
ds; 2.4566 -60.7747
(1.5918) (2.9540)
ds -0.6829 -11.3696
(4.5096) (4.1221)

Note: Standard errors of estimates are in parentheses.
The i and j in dj; refer to the region and to th : equation, respectively. For the regions: 1 = Northeast, 2 = North, 3 = South;
and for the equations: 1 = Qutput, 2 = Fertilis :r, 3 = Hired labour, 4 = Capital, § = Operator labour, 6 = Unpaid family

labour.



