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1. Biotic stress
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1. Normative Mathematical Programming (NMP)
2. Econometrics Mathematical Programming (EMP)

ay



AV o5led g5 9 Sy Jlo — arw 55 5 (55,9108 3Ll

0332 30 LMl plas 51 457 Sl g2 o g5 &K e 5Ly Syl
SLresls 45 sy 55 oy ol S e ealitl dited LS Ol s 43 4 S &
23 sl iST ade 5 sladbie la o j3 05 4 Sl zed 53 (ST Sl g
T V0 OLIan 5 28,T) dil o dide o Cns § (3bal o 5 a5 I
U ls o 0l (V48A) Cogla 5 oyl 5 (1440) Cusla oS 4,8 Oles (Yo 0V (b
5y dUis o e b 53 s &5 Ol 56 4 PMP
O el A Sy sutone 03 8 55 )3 L st (g 500 1 Joa o )
(S e os b (sla el e g Il Al e Jike O 55 5l s )l Y
&Jﬁ)}_ﬁug#ﬁééﬁ)uUﬁde&%JBﬁa.wo,glfd-uc\::ﬁjlf.\”
ol

b ol 6l s Jke &S Sl eslizal U 1) PMP Jgl al o Jge 5 05 4
OLES 3 Oy g 4o Ol g5 oo el 0l >l b 5 o 05,5 SSTTa> (6l 4S5 sl

1(V88A (sl 5 el 14400 5la)sls

subto: Ax < B[;z]
x< (xo + 51&]

x>0

M)

SIS Le e iz (0T s oS
(5, e 33 Cad b Jols) LT s sy R o5 ST 2l a5 Coda ldie Z
(Y g SIS s a ite Sladiy 3 5l 5 gl 5ls p e 5 XY s
SLaCad) OLE 33 (sLa e 5 3 5 g0 mlio 12 S F 4 T 5B (Bl b s LA

S el se cql.;dLﬂ):oJJuaMLiwC,.:Jbéc}a‘nixocchad‘(kg\qb

i




0 sl IS Ly pdomn O 53 it 5 ke S S sl

Cusgdoma cJ gl Cusgdoes 568 o aitls 3 Lo gidons g5 9o Géfu«fg}il\ RABL
33 o gome 5 (U pnd HIST G55 5 om0 T (gmy g 25 50 allain 4 2 5 L &) wlie
48 33,8 o Lol O gl IS gt 03,5 BLSH 305 p6 0 sl ;IS L3 gk
5Ll dle poedli sdalis LS‘»MJ‘”@MW-’& S ol p agr
S m g8 e o 55 el s 4y 0L 55 SLedbl (3 p8 53 (14400 5la) s
Vs 555 4 a5 UPMP 255 55 053 e solind st 5 Souta b5 5 035 0 IS
2 (T Y) ISKa 5 (Y 00) Cugla oS ub Oles [ Sos— as sla Ko Sl oslizul (sl S
= Ul S ASTT bn e oy als) el 5 6l a3 a3 a5 B a8 JST D5 g onlin
ap5damyd (U IS8 s J paame S ke 4 e w6 Sl 55 e ol 5
Wl odd 03 0, 25 D) g0
C'(x)=dx+x'0x/2 v)
5 e e o Sute e Sl Q el ol ot e (gla )l XD s, d ol ys oS
(MCY) (L s 3a ols el a2 w33 a3 e (gl el SIXm slal L 0 lize
il e p A g aupalspsC aua ls g e b plp Gy a M4 by
(1440 5la)

MC'= VCVY (%) yo=d+Qx¢=c+p )

ik o X=Xo (51 CV(X) sl a5 o Slizie 51 (1) 0Ls S s VCV () 0T 53 o8
0T 36 bt 4 g zel,b [ ntn(nt1)/2 ] L SVolee Nl gt ol o g
55,8kl 3 a5 93 51 Lo gos PMP (sla S 08 550 (i O3 a1 a8
o )Lil 3550 sl Sy colan I S S s e3lizul (R&D) Rohm and Dabbert 5
Ao A ap e b mQ e il gk 5 jole ol LOT plas 53 & ol )
o8 Sl ol a5 (5o SN g o bl IS i Sle @ g odd 05
40



AV o5led g5 9 Sy Jlo — arw 55 5 (55,9108 3Ll
Y g e goae b il (1458 T p 5 g 200 5L 55 el esabual
4S ol ey Lol SOYA (IS, 5 (ohdm) Bl B 5 g g (gmy 2 3590 4o b 4o 5
Jolize (Sl 31 0155 5LaS 48T ol tme p s OV a2 slS 3 g
o3lial ae 3 Sy s 53 3 GBI L S sk 4 OT 5 g 039 o8T Y guames
Qs gk b pole & Sl 05 5 AL or (A5 b LS e (55 IS (e
@3 AT S s ras g 5l eslized (VA9A) Sy sla 5 sl st pty 33,5 5,57 5
g5 S el )y (st a5 S sl el g e ojlnl o7 ST e oty )
AS 22 (i 3Ll e
Sheslad U ME Gyl 53 Q e jle S3L5L alhs 55 70 55kl 4
255 <SS sl s pe s Olsie 4D L (slam le el o ¢ Sz 6,856
(ol Sl sl pslae Olaly polie I assaze 6 555 p S WOT & byl
G 5J) feloly o sl aS el et 53 el 3 B o i 5
Ly=YxZG, i OPLGLiL k) 3 =1,.) ()
Dji = YiZp G WP Gik) k=1,..,K ®)
b il Jlazl lam 557 (61 Oty polme Glapms Sl i 5 4 Zp 5 Zp OT 5o &S
adgl odelB (VAN (Cugla 5 wl) douns db g e Jlai>| s 5L Pp P s D (L
PLGI K » 0 ole L Py 5 PLola sl 8L 51 Sole ME Cdl5L b
il 25 oo 45 Pp(),f, k) > 0
MaxH(PL,PD)=-Y; P (j,j, 1log [PLG, i, k] = X1 Po G.j, K)log [Po (i, k)]
Sub to: ¥)
me=Q xg = LpLxg = (ZLPD)(ZDPD)(ZLPL), XR
YP(i k) =1 jj=1,....7

Yk PD(].;].’, k) =1 j,].': 1,...,J

as




..... e i 1
o S H(0) pb tiis SYlzt 4 b gy 0 @dding upy Ll 5 AT Sy gdous 53 88
(993 g S sl As ol 4 b S Lyl 5 14 .ol jade 1S Pp 5 Py
L bl 2 g 03 b IXT 615 Q o ile Sl & 55 b okiean ST 5 03V Lol 5
gy Cyse aalp 371 Sla s jle 355 s ezie mle> Hldae Kl eslinal

(\QQ/\ cg:,.:’j\.&b} m)‘a«) J.J}QL;G

FZoGi 0 = P2 wpk) k=1, K av)
Z(j,j, K)=0 ES] (Ov)
i 2 k)= [I:f((]]\)] W (k) k=1,....K (\F)

=i 7,3, k)=1 (\0)
Z.(j,j, =0 i (%)

.ﬁ,.wlouuTc,.w:chs@)acljg\ﬂpsgfla.ﬂfiﬁ.s;w@
ccuéuq:}w}ouoﬁ\_{&ié@}aGUj‘obL&wH{cPMP S Zl:-,a)a

Sgh e a5 g o gl e &S

MaxZ = p'x —dx—x'Ox/2 (V)
subto: Ax<b
x>0

0315 et 5 S o sl o pla e 5l Olen Jole nl (sla e 5

S O gl S C,.l.sjubua.g@k:a-\)il: Jde ool )3 348 podis &S Hsbilan LUl
Jlo Ll s 55 0T Ol g ccl:.a G s e 5 olkd 6,8 oua cl:j\ oslainl b Lads o
Sl G 5 5 Jaul 5 i L Ol g e s 3 el al Jle S - s B el
S g sl Gl 51 g g ol 53 C s Canlw Jdow 4 el eslinal b Calises
S b ol ok sy odeT gy 4 ST (58U 65 Ol (s 4 b

av



AV o 5led (pg3 9 St b = dann 5 5 (55,508 5Ll

Sl a8 e Gy sl Sl 5 O o pnd gy (810 Sap b 755 dmloe 61
Ol e ‘JAB-UJ.AT,U;M‘.SﬁJéM,L,Mp4{4,,-}:\{&\}:6» 05 o 1) S 6 o5
Syls s f‘JjCJbéi‘»f_}j S S o3l gl odmze sl yastli s S dnloes |y OT
£55 s as0 s p 55 (et s (0 s 55 e Ll a0 O35 on dlar |
5 8 3,8 yLal Pods 2ol 5805 e la 5 s AT g8 pesls (Ul
g5 ool )l 8 )5 e 53§55 03,357 S 0 6l (IS 55k 4 (VAR (01,
e 5 S0b) ol ot plonil 5 dslan b ot Ls oyl sl .5 55 o o3lizul 5 5T
(YerA

i=n X X ~
El=}, e ) OA)

Zi:l Xl'

EI jlis ST dslas opl 55 il o oIl iS5 e 80l X 0T s oS

S 3 S8 S o Sl gl 5V LS ¢ g5 bl a5 e eT s
.;,maﬁjw@:ug
3y SolaT amal Ol sie ar Hls o, VOFYSluss b puass Sy bl anfllas o
sl o (las 5 (8 4 g iy S Sl bl Uy e 3 8 Ol anlllan
adaly bl o 9NV ol fuad o laliegy g adkaas 015, 9LaS sl b ol
Laosly o e Ol 5e) JLis ) 90 SleMb L;,,T@? Sz 4ol YO sl 01 ST S7
Ca cailaie O pammn 5, Shes 5 CiS 5 e (Dledst g o3lg Aty a4 s

GAMS )\ 531p 5 51 15 3 50 LI ko 5 40 128 (51t 3 S JooSS (DY o

1. Simpson index Diversification
2. Shanon-Weaver

3. Herfindal

4. Entropy

5. Modified Concentration Ratio

A




..... s 25 1
LS a5 503 O3 o plad (1 (ot (52500l (5580 4 Sl 4 4 5 L s o5l
o3V 1 03 dal i s, g5 s p5Y SIS S Jolo s 5 Sl a5 8 0B
G e ik a5l 53505 sl (Sen Slib 41 405 (L1310 0 457 o
4 st o Sl aslizal b Ol 10 g0 G 38 35050 4 45 b oo oyl (615 0
eSS, 0 YL o3I L gl e 5 JLSa 0 51 maS 0511 b gl (Ko 05,5 55

s

o 9

S S ol 331 1 e 5 S o Sl oulaT s 4 gl ikl
o 3BPMP ¢, Sl s o Ll iy 8 48 Olaa 3 g o0 0303 i Waeslg aved o
s 5laS A e ST Sl 301 3 o je ) ol a0l Jle pslas W5 5L
Al s gy 58w b e il (S el

G do pslae 5 al Jlo slie el odd osls OLE Y Jgdo 53 45 45,8 Oles
oot ol Gbaie oYU Sl 350 U PMP 1ol s 4 digy (65501 51 oute]
VG gl e iS85 i g 3l (S o lons 228 (s Sl g 55 et
s 5 LiS 6y S L LU 3 1y gl 015 o0 5 opts Ll 1S 0
4 anlsl 534S odd 03,5T ¥ Jado 53 ol Jlasl 51 40 .3 gai Jlas! adbate Y guames 33l

Al dal g a6 e Lo

a9



AY ol ;f‘géj%db—w"?}é})‘gw:uﬁ|

Sal Jo adeish auls b dwlio 9 oolatwl 3590 Sl Joo Culs” g Zobaw ) 9o

PMP 3 b
PMP buo Jre
Ol &alp O A Eol O Al Esle 051 5 £ln Jyaxe
Jls» B1e BIie N BIHieY
£/70 | FAY Ve ety
Vo/of A7) Ve /¥ /0 23 S
Y/9) oy \ i’ IVF -
Y/99 \/Y Y/50 /Y L
Y/AQ . YINS s
/Y4 . o . B
/Y4 oy /Y4 Vi iy
Vias . v IS
/VVYR SENY /Y /5154 AT g a5 el
Vo0, FALY LYY VT AFOA £V 0001V (D) Lalls o33l
YVASVY/\ 4 YYSVO (s 120) ST 035 o s O oo
YAFY 740/0 (p 5 5hS) land 555 (s jme O
£O s \ias (0 5 5h8) 63158 0o s Ol o

G gl e
ge3sh Gaate Lo Jlo gla 0313 5 o ) Sl el SN das o OLES ) J gl
2 LP e i o Sl el s 4 (Ll 035L) e b i) S daloes bl
4 JUS YA YN e Jslas NLPp g dlom o 53 5 Jly V080V Jslae Y 05,5 65150 350
Q(}_w}d}‘ﬂ\_b-ﬁ)b* a};z—)\y):uajl_;asjl_gwjﬁ,_ﬂ\ sdal s
Al T s Sliie Codestl ol 4 disl e S, Ve OYYY 5 )+ FAFDA 5 5
6LA4_;iJ'}bPMPJMJL;AOW(MRBJAQMCF;.bf)JJATJJJf.AK)
L}.Q:q.u\jksaq}aﬁl}\.ﬂwdwlpa@)Jig}acb)al)om;.%&ﬁ:
MKQMGUL@'JIQIHJ\d\ngcul{QYTdn_zbg._:;Jl;Li;}.xmg.,_f_.u

ST 2l S ol Oolial 4 oliws g (VWA O1LSGn 5 SU5 35)s dal =

Yoo




..... s i il
SLatssgdoe 53 (Gluand b gland 355 5 ST oolg Cad SRl 33l 5w pws 55 LT
.:}igybr}wibfdm
.s)}_o).sc.sj_.i:wdl_a.c\&wd\j))quQT%&ﬂﬁé\j\qulq}a
el Oy S o s e ) ST 350 53 5 I, VAL Frs g ouaw glaT
Gob s Sl JUp A st 55 o gt y5b @ (g oslST OT oS e 2 0dd ples b i
A3 g3l 3T gl ade po 53 9,5 Sl5s 5 ©5osUS sl Syl5s ki) 50 glac b
=5 25 ST 6l Jus A 5 (o GOT (6l JUs 1Y s 4 Cad 21581
o glows Gl i ol 5 (OFAN (655 e Olnl (65,58 slg Olejlu)Lil
Cmad ol 580 an 015, 9LiaS 2iSTly oy o S Sl Sl s a5 5 50 ol
5T lreslg Cuad o pa Yov Gl Gl 087 5 OT) (65,558 g laeslys
alS glac b CIB js o zws ;3 OT el ol £9° Al s (oled 5 S
ou;HleﬁTw,a’uﬂL@(s{»ﬁ@u@)6,\.@;% RIATRE
8 Sy po o pws 53 ST OT o3 Yo 1als 5 OT eslg s il Conl
Sl 0 @il (F oV Jgliar) ocaT Cows @ b Ol 4 aelsl o (YJod) Cl

BOT Sl 5 Bun g (wyp 3590 B Y Jaus

1521 3390 Gl Pobw Sl S Bud wyyp dig0 Sl a3
U JPRWSTS PR ST o )3 Veolad gl )
355 Caad 5o 3 Yo ) 35 L Foled 5ol Y
T G5 se Gl y3 Ve ials T 558 ARSI v

T s se Gl s Vo ials T 358 Aoyl gl ¥
;.;TLgsfyst):Y" uﬁ&l; u.JTJ)—,-sf 4 oyled g b o
;.;TLgsfyst):% Sl Jbg»?’ Veoosled gl 7

Yo fals s T Cud gl Y il oot s T Caad 250
’ ~ o M oyl gl v
PR PR TN BENWE o 3 ol s

;..bu: 5 @L’b .—‘\;-L



AY ol ‘f‘,a‘,wdu—w,:,‘_;;”us;w:’l

w&éwo;m&;ijé)'}ocwﬁjﬁhwﬁgjl‘&ogslbwlﬁw}hrhjj&

9’";&“' ¥ 925w Y g sl Vg2l
Woyd pimhw  weyd pighw oy g adaw oy 25 aw JM
e CEUR T 4 VA YA 7 S VTS Vo Y/0Y & e
\VE X SNA YA M YY -\V/5 /8 2 oS
B AR/ Y Vi Y S 7 Y Ve . pe
YRR VA L S, SRR VL 7 S V7R VAT -Y$/0 /A8 L)
BV Y, S 7 Y A By YA L ¥/ YYA s
- /04 - /Y - i - ED 5 5T jesls
SN/ YVE VMY YV VA BV -7V £ () & ke Ll o351,
NXYWEW VWPA NA FFA YISOANA YD YYVA (S ) LT el o e O s
YONVYAVY YA FPEE L CENY VAR VM PAYRD (4 E U9 6lid s S O e Ol
¥4/ FOAE Y OFE/F SEAA VRV VY Yevy (0,5 58D 631 555 O s Ol s
G gl e
¥ Jsus alaf
\4 99 3bw 4 99 3bw o) 99 3bw
KV , aeyd  pigdae  weyd g J g
S ) g
—FA \/F Ve . Yoo . <Te <
-\WV/8 Y -YV/$ VA -V V/A¥ NPt
Vs . YW/ N\ X8IV /%% -
—Y5-¥ /S ~Fy/A /94 -4/Y \7A Ly
—YV/A Yy —0O/V N¥F —Y Y ¥ats iy
- /09 - /¥ - O ED s 5T jasla
-\V/Y YA —F\/Y \\% —YF/0 o (Jby 0akee) Lalls o330
-YY \VEVY -% MYFD VNV RV (S ) T eslg o jeme Ol e
-0/ OYY/A —%. YYA/F —FY/0 YEV\V ((.Jf}l_;)gu_‘,; 58 5 aa Ol e
~\¥/5 #01/4 4l A7 FA S Y7, S PRV 2 (6 S AS) 631355 s e Ol e
G gl s le

AKA




..... b;‘a._aud‘d"

WM&)&‘&QA 6?@6)‘;*‘@:{)1}@&»}9@%6&@@» Q‘}'.f Jyvu>

A ¥ g1yl ¥ 3 obw ' g9 b
woyd i woxd pighe e pighe Gerd p) J g
-v YA N ¥ SVYATIEE 7) S PR &1 S
V7S SR RYA | BV R RV S a%  —4/F 2 fo
—%/A Y/¥ YA X -¥/A YA RS ¥ e
/0 YN A Y/E -5 AT I VA B 7 L
A YA Y YA Y YO -YOF Y St
YYv N LS ¢ 7 VAL SV 4 . /Y AV YD Sl
S OF AYA YA VYAR —§/A WY AR N i g
. 70 A 77, 7. R D7 V- Y 71 SR 7S 1.Y0 S 7 ol o
- A - vF - VYO - oY (ED 5 5T jasls
-#/A Voo —ZINd Ve /¥ -N¥ A -\7/¥ Q. (dUy O sabs) Ll 035
YA OATEPY /A AVVNAF ¥ VERAOV/E Yo/ VPYYAY (S ) OT eslg O e Ol
\/OV YAMVA  =VAZ YAAVA XYY YWAR SYa-f YVA (b 5 AV 61ad 5,8 s e Ol
OVEROVVY VO ROYYIY Y5 FYYO/S YO8 YYFV/S (0 5 )63 555 5y Ol

Py @L:i il



AY ol ;f}éj%db—w‘ﬁjé})‘gu’s:uﬁ|

F Jou alal
Y 925l # g3 3bw 3 g3 5bw

woyd  pighe wexd pighe ey )b Jgazmo

-\ . -YWV/E YA -\ v/5 &l ek

-4 A -9 a -\/Y Yo/ 23 ot

o f ¥Y/E VA ey \Ad e
-Y/¥Y YO AW /9 L) YV L
-YYNV YIY O -YVE \ ) /A S

—FY W SN . —AAY b S
Y0 VA WY | — /84 VY ai g

\rAx Yig o e W -y Y/A R

- Yia - TA4s - A AT als
IZAl RXVATEEEE 7L SR RRVA —%/A Veo/¥ (dU,y Osadas) Ll 0330

ST e3lg U2z Ol e
SO NFYYAVID  AA VFFAYS/S YRV AYFRFO/A

355 O pan Ol e
-Y#/\ AAKRVAZEER VAT A KR P/ AR Y#40/4
(p 5 S wlins
T AR A 7 Ve YL S TN U FYAY (58D 65158 O e Ol
;M: 5 @L’b .—‘\;-L

(¥ Jgda) V Calw Jlas!t 1 b odaTows s BI=0/F8 o Ls s a5 L
Y gamn CiS 55 0T 03l Cad GBI 63 8 01555liST & 550 0 jainia
W.ﬁ)}T@é})J&f&TJQQQYWwwQ}MQ@&AK‘)J?

\of




..... a5 3]
DS 535 CaSle 20 VOV/Y ¢ gazme 53 (LT ST 2ol Hluie (LT ST wpn J2l31L
Lo s OV 4 st s s e LT T a5 15581 L cosls 5 Ol i JLis 4
b Olea b oo alS I O skee FY/A 4 4l Jlo 53 by O5des BV 515 b 0 2alS
@Sdﬁlt}:}gd)LﬁT@}JﬁI}\‘:ﬁwaMmk(f Jgd=>) ¥ a};tj\}»)w\f
LS 55 el T s 5 caSe 2o WOV S o ol 4 O (5 jume s oo 28871,
e (6T OT Cad 2l 531 L ol jas 457 35,8 oo alaDa . das oo O |y (bes )5 YF/O
L Lol o el 531 blie 53 013,517 5 Sl 0303 55 T 5 mn 53 (STl
4 pallst 033l Sy AT s 4 iy 5 Az el 2S5 OT o e 8t el
.mp@wé,ﬁ\,gm;:pwhu;
Y o) o5 S ol sl g8 sl (gl 558 Sl GBIEDY Cob dlesl b
23 I e S es S 53 pa 534S el adkeT s 4 VDY 580 il
\‘\ouuTc,.w:aguan’-HLATJJUZA\S.MJ@QW\)Q\idquwéﬁ\ijj
AeTys 35S A il 05 g S U 51 0L 150 33,8 sl s> AIF 5
355 GaT s &y LS o2t (6 8 g 45 55 Al L ATl 01555008
iyl
33 B ST 3550 alS CIB 53 OT 5508 zuliw b g sliw (ol I L
ggiiajf@‘y‘sum e le Hldie (o3 B 5T Y el Ol
35 on odalie &S 5 sb Olad (ol odaT Sz 4 o /FY 5 /DY (/04 /O 4l 5 L5 5
AT s S2alS pomen 3ls (2alS gy (STis B (ileant b S 6 S g
LS UL Obie Yo 5 VY Q/AQY/Y Ol e 4o o 5 4 iCsliw (6l 2 blis s Lalls
SalS ol ) s ik S SPMP A_:J}Sjl{j\ybgw)sfj}bom.@lﬁéli
S L 5 gdus s s s a8 Sl glaa 5o Jlast 1 50 alls daT s

OT Jlasl PMP Jue 55 S5 0555 od Blodd Slanlons 53 Y game 45 b0 ST ile

Vo0



AV o5led g5 9 Sy Jlo — arw 55 5 (55,9108 3Ll
r! B35 A 53 L sb e alls e33b 5l O nlS ey P93 a3 &y pa mb )
SYrhr aalS Conlew Jlasl b ol sl js 5L 5 Oldios 2alS” 487 555 oo sdaline alis
Cewlw Jlasl b 55 Y c,,f@\fg,yﬁ Wl 0303 5 OT e (63 5 50 53 (S T
J)jTJ_:ﬂ\.:b’dquw&ﬁ\tﬂﬁl{agTébﬁ}auhgé-M)Jv' FAE
S 5 a5 asli e 5 JLSas Ll s 5l and 3550 3 Lol 0k
4.3@‘.’134{43-}3Q.@lo:ﬁ\%ﬂ‘fdh}ﬁ)w\"/* @ o LAl daTys 5 /YA
(e e Jasl U (1 3 50 g0l 0 BIST CS  gommn 53 Ol g0 ouleT s
LS (T 5z 3 (o3 B Y oymts o 5 cwbio 0oiS (5 I lsusi]
A sl g slw ) Ol | el daT s 55 gl

IRl Ol dlasl (g 5luand gt 4 a5 0V o)led sl (65150 Jlos
33 2 01555laS 48 das oo 0L (sl ol | ol oz 53 OT Ol 2alS 5 OT Ced
Yo Ol DT o350 2l 5 ol ¥ Oljoe a0 ST iy o 2131 ol 53 65050 Sl es 8
LS Lalub ol O 1 Jlesl & o g 55 B Ol 5e 0 1y ST 2 s s
Sy 75V 0T w5 4 5 0leT 552 &0 CtS I uames 55 201 el el Lol
3L&J|4_§¢_$\:J_EJJJJ;_:JbuLAT):uiALf_g}_Q\C}_SuiAL{)'\JJBL;.LAT):

b o 5 55T s,ls slaa a0l S (250 s Sl (ple Gl

Bolgin 9 (S5 domd
1500 iae Ol e by 5 ol (S35 iy 0l e T o T
o594 ¢ S)slaS OT Glole &y e ol 03l olal 535 4 b idw ple & S
St 035 on odalin O GLoWE 5 b o 53 (6oL 5 Ol a5 ¢ ez i 5o
e e 3 e ST wlie 510155587 o Sl i (651 5 0 el b Ol

GTV5JL>°)‘M&L‘ﬁ)’UT&JW‘)G’“’Q‘M}LS)L,?T°}7&)-’\;{,J&'L‘

\op




..... S i
Gl oo o ke (0T O e digy Sla s Sl oslitnl oy 55 5 AS (oo LS |
,&_;Tu_;:ﬂ,-ﬂ,-}@_u_,qdujmwélﬁb s Gl 3551 e
s Sl 5 s 4 el Glalgiiy el G 4 b a5 L3Sl

sladoaly U allin 5 0,28 (ST oy an 53 Slalllae 5 Slidos plzsil.)
S poomds Ay S ot Ul o plio s 35S Sl eslinal 58l 5 JLaSCas
S sl byl b oy T Cole 5 W JLSs 1 5 AST5 5 54 3550 52 Ol 0l
.sjjTrA\JéJaﬁfQ‘)L‘&-u;ulfjdjzfé\ﬁ\)

(2T a1 ol 53 01555LeST o8 das o LS s gy 2 1 ol gl
Sl Gk 1 s Sl S dins s 28Ty OT O e 8 ot 28 Ll
g oo slgii as e G Ll 033l ¢S JAKqudﬁl): &
aS | o 5 g ealizal OT GLols Sy pe S 53 olgS 4 O Cad ol 531 ol &7
21 Y T,

eioen 5 iS58 g 55 53 Gl glans 35S 03l Cad a3
Sl ol 6,85 a0 Lal syl JLis 4o 1y eslgs ol Sl eslinal J2alS 5 dig amass
Jlasl ol an a3 55 oo sl €573 55 oo o gn 55 15 O 03LES AT s o g 28
Fredd e laacy ja Ol 4 Sl 53 (g Sl (il Sl (il
25 3Bl Ol slaS

-UT)J)D‘;WMJ_::;JtL‘; o3 ¥ BV Ol o OT (35 50 2aSF
5553050 ST la sy 3l eslinnl U s gd oo slgiiy el ol a)l5 ol o 401, 015,58
L5 Gl e oml O e 52 c015,55La8T 40 05 058 2505 Ok « 0T O o a8
D3 2 o )

OT Cad il 330 5 o s 53 OT (6355 50 ialS Culiw Olajos Jlaeld

g5 LS Sl ol Gl ) Aol o OT e g 528 0 g 53 S 30 58

Vv



AY ol ;fjéj%db—wjj‘_;j)‘g‘.&s:uﬁ|
o) L;lj_f453)1“)\?;;gt,uﬂjucgp&,ﬂﬁip\ﬂ@A{,MT)N;.SL;;\H

5 o a5 93 (55 51 05,58 6l e slawl 3BT Al

Sl Rl
Js25 5 $5lugi 03,5 omen 5 655 o Ol (55518 sl Olejl 51 b |
LY olSen Liasi ol plasl 53 48 (doasl Loy dases uitige (5BT Sl (613!

JJJ}A.;

&

b s Lammn 2 OT SIET 5 ol (gl o3l (IS b AYM £ (IS 0 ¢ iou
(53 slail [l EST eazia L gland Slas S AL ASTT

s jsbte 4 Cute LBl 65y sl Jde 5,58 A L wdie “p gl G e
dew s g oladl 4 i dghe s 53 OT I a5 Kl clecwbn S
YAP-YAF Solois ((F)YO ¢ g7, sLiS™

a8 S 65008 shaeslg Sk Iy JLSTas 1 s ATAY e (s i
ol oolassl 0uSiils (bl wlis )87 phie bOLL st S5 (o) Y puanes
Ol sl 5 Ol

Al 6555 5 HLT 53 065,58 al, LT AN (655 e Ol (65,58 slea Olajlu

5 gosat gbe T OT S 1odi S o WA a5 Gl cp (5o
0529) Sl mlo 5 ple does (Lite (L) s wly S 3l oslizal b eloz|
M0V (65)5LeS amw 5 5 Lzl

ST S A5 LT T (2als 56 s p WM (Gl O Gl 3 (B3
Ol g (53550 sallan) St oSy S5y aaliyy ray Sl eslizal L S o S
NE-OVION sy oliS slas] Sl ()b Ol > L]

VA




..... o 5 5

i (55,558 DN guamn (215 055 5 S0 Jolse YA L0 coslj it (g ol S
MEN N ODF oo liS sl

ol Ol Cds s ‘}fwx)cb&i‘)é‘ ladely Jolos AWM Lo (ol e (G
NVFVAF Sl Olginnl ntns oKl STl T psle

Sy s JSKis glaoygn boaaly 5o ST ple Sy e MY e RN —
F 0l e il sl (658 Ol = et Sy 5T o5 5 1520 50 alllas)
O o&ils Obly I oy Sliios

dbe gwe 5 T el SiosaS OF Glacuwla oLyl M O (SB35 (O (S gmse
AY=50 F ol e g3lasil cla_ia gt aolilas (U] Ol 1g8) oo (5 yaali

Arfini, F., Donati., M., Zuppiroli M. and Paris, Q. 2005. Exposit evaluation of
set-aside using Symmetric Positive Equilibrium Problem.EAAE Proc, 89
th Symposium of the European Association of Agricultural Economists,
Parma,ltaly.

Arfini, F. and Paris Q. 2007. Innovation in estimation of revenue and cost
functons in PMP using FADN information at regional level. 12th
Congress of the European Association of Agricultural Economists
(EAAE).

Buysse, J., Polomé, P., Fernagut, B., Harmignie, O., Lauwers, L., Van, G. H.
and Van Meensel, J. 2006. Positive mathematical programming for
agricultural and environmental policy analysis: review and practice. In A.
Weintraub, T. Bjorndal, R. Epstein and C. Romero (Editors) Management
of Natural.

Chang, H. and Mishra, P.L. 2008. Impact off-farm labor supply on food

expenditures of the farm household. Journal of food policy, 51:619-624.



AV o5led g5 9 Sy Jlo — arw 55 5 (55,9108 3Ll

Cortignani, R. and Severini, S. 2009. Modeling farm-level adoption of deficit
irrigation using positive mathematical programming. Agricultural Water
Management, 96:1785-1791.

Hazell, P.B.R. and Norton, R.D. 1986. Mathematical programming for
economic analysis in agriculture. New York. Colli MacMillan Pub.
Heckelei, T. 2002. Calibration and estimation of programming models for
agricultural supply analysis. Germany: Habilitation Thesis University of

Bonn.

He, L., Tyner, W.E., Doukkali, R. and Siam, G. 2006. Policy options to improve
water allocation efficiency: analysis on Egypt and Morocco. Water
International, 31:320-337.

Howitt, R.E. 1995a. Positive mathematical programming. American Journal of
Agricultural Economics, 77(2):329-342.

Howitt, R. E. 2005. PMP based production models- development and
integration. EAAE, The Future of Rural Europe in the Global Agri- Food
System. Denmark.

Paris, Q., & Howitt, R.E. 1998. An analysis of ill-Posed production problems
using maximum entropy. American Journal of Agricultural Economics,

80(1):124-138.

AR




