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1 - Mathematical Programming
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1- Common Agricultural Policy Regional Impact
2- Positive Quadratic Programming
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1- Normative Mathematical Programming
2 - Econometrical Mathematical Programming
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1- Cholesky decomposition



o33 i s 525 N puano CaS (53501 1 55,95 slaosled Ayl Sl T P

ZL, =01<1] )
1] [-2.5]
15 ~15

WD, =|2 [LW[/=|0 09
25 15
3 | 125 |

2l sanse oudll MCi ol oo conlio slagysy 51 SXL sy WL g WD (T js as
add Laseine godliw mhw Xi g 0og PMP o a3 g5 4y (gl 1o 0 o (5 5ol
i yoi 1y D s il k8 ol sl baiy polie () salal, oil oo colled ol )
@il 5 oo Jrozs D G sile (g5k8 2 oyl (gl | yio 9> S5 (P) sabal; S o
slaalaly S o iy 5 L (il o e Lol L8 sy sloinlyo sl 1y ety jrolie (V)
oo L e G ile (Lol Sld YL 5 65k slaaslys ln |y i 5 Seos (D 5 (M)
anlllas opl yo a8y 54 loiy polie Jle 4 g canlio slagyy 55 (V1) abal; aiS oo
03,5 50 3yl o et sanze @B Q e le 350 5l ey e300 L8,
Gan gl o Jd galoye )0 oud 3yl (oS d sane w6 PMP g, g sal> 5o 5o
Syl p il S j5S0e ht e Baa ml g ool ooy 1B w050 allus
o b oolen Js omls lacussame sLinul a4 ady) calles 4 ans s,
(VAN Cogle 5 s )1) 0,5 oo 1,8 oolainl 590 sotimnmw SloZu3gus

M ax Z:p’x-Qx'@dZ
subject to:  Ax<hb [1] an

Xx<0

oS amsoe lai ) (e Ban wl ead (s la sl @u‘*iﬁl" 9 @)bﬁ
gk Jlo 5o oud osalin glaclled pohn momo jobas 398 (goad (oeiuly (ot e (5]
Gl 8 St (ilotnd a5 005wl |y plie lacessine (55 jolie
3y90 andllas ! ;0 PMP pgu il 0 0 a5 cenl Joe (V) (sl .ol o oolel cosgllns
395 Jade ¢ yiwd 50 ol Jlade o ool aid,F a0 laadgame g 48,5 1,3 oolanul

Slp (Prae Cg)iSgw lode g wytws 10 )5 (g9 g e lade (Sl g oleend



£ BY-FA oV YAY LB Y o ylocid /8 0/ (5 5 59l Sl oliions

Legsgase (pl 4 Cod (Bua mb) @BL sgw 2l a5 sl o ddlaie (0 D990 ((5S15

Wil oo iy b A Gudod (o eolaiul 090 slaodgaze .00 5 oo S las

n
Z X; = IandTotal O 09
i=1

n
Zwij X; SWaterTotal N JCHRREN
i-1

n
D cfyx <crty,, o 355 Sy dgame
i—L

n
Zafij X < afrty,e, Sl 055 Codgase
i-1

n
zTij X; <TOXINgy,, o e 9o
i-L

n
Z Lij X; < Labory,, OB 9y Cudgaxe
i-1

n
D FiX < Fuely,, g g S
i-1

4 1,8 solatwl o lal> o o o) gl o dlST o sgus
ZXiSX?+8 B oo ol e o o) gl 3/
i=1 (0,5

5l LS e gl Bae ol lade Wij DY game 51 S je culS g mdaw X ol o as
Tij GiSe p» Brae Sle> 055 )lmafij LS o (Brae oleond 055 lade Cfij Jgpamo
P Erae Cogu fuie Fij 5 iSe jo (Bras )5 g5y jlaie LijoliSe o (e pu i
2 Sszge S5 e Gl Cenlipo 358 slaosly I Sy s (Brae S5 lade a5 all e LS
$9tiS b o5 wBlioo Gualyy Lt aslllas 590 gadlate W3S ke &5 sblen
Jeo 5 5k 0550 S gams o ,Sles Sledlbl (55, 2 W,y 5 ool Sl @y (s Ll
iy Jabd Glis,ed ool £l Ygame o Slee a5 aoo o0 las YYAR-Qe el saly
S8kee Sl (bt (nl @5 Caxdy sel rer g 03p YL H9aS 9 Slee Lawgie
Lz pleslo 51 @dos cnl flanil Sz 4 ks 3,50 Dbl il o (bl |y (65 Y gae
» odee £l WYgaxe Lo ) Jeaz b el sags F 6)5T¢,oq ol ol (65,5l



o33 i s 5215 Y gaamo CuS 55501 2 55,3 slbosled Ayl Sl il A

P eSS eleand 08 (LS, cashyw)ol sleosles a4 elyy Jlo o e s s
5 (LS )0 L1 55, )15 (59, (LS jo ) ((HLSa )0 05 5LS) Sleu 545 (HLS
Joe b 22l sl Gl slacesgame (B culpd plpea (LS o oS e

o 48,5 J5er (Ul 53 IS AL 55 il Sl S s 5055

oo g s

ol 5 (s 35 5 )bt slooly all uedon oS )l () p Hslaen
A e sl 5 @IS e ,sShe Spame S5 ) e (S sl ol
G G PO e s &l Sl & o o oo I3 o) i 5 ] 4535
Gl 5 sl 355 58 Bl L B ee 4l S s Uy ADY 1 glacts o5
4,5 5 5 e S el e 4 o, Yo il Sl 3 ST Sl g
T3l sl syl o o oly clrools Ceard ialsl s ogdle pg ggnylis 43 el o
5 el gty 90 syl ey ol 00 Gy TV e B Lao ], 4sThe S gare Caagd
5 el a8 S 13 Bae OVgame Caad 2o 00 (Wil Oogod a5 oud a3 3 Ly
b (@l Jl)ae)s ol Jsame Cwd (2,05 Gialidl oends Jsl (g2 )b o9 592 )L
sl 48,5 3 e SV game Caard il L) e g Ae Fe Fo Yo Gl gy o L) e
hw 3l oad A 69,90 lrasliinn y Al Yl j0 oal a8 S5 L o glacald
sl 055,856yl g

9 0 cstloonogS slaooles Caand IR S 50 w0gdi 0 osalin ¥ Jgaz j0 o5 jshilea
Jyame iS5l ,5liS Lawgi ;53 slooslys Bras Glie aile cll (23 L S
S p e @ibie jo S CiS ) mhe Gop Sl b & Sl oo S pln e sle
FE3 sy Sebsn Sd> adhie ciS ol jl Ay Jpame 5 adly S5 Ko SV pane
AL S5 (5t Jpame nl a5 Sjlupe ot jly Jpame walys 5 auje (ogas 50
dilate )3 caS JB SVgazme b 1) 3 Shee (p5eS aty Jpaze g 03g Ll | B 50
chw s ;0 9 39 o0 0ol plaidl s OV same 4 ] CuiS ) mlaw 1 cal ail
Seogd &S w3 &) (Sloy SaS o8l et pl b 1B Ly Jgae S8
P &Sl b 00,8 Lis al o maw jo ddlhs 550 adhaie ool ciS o)y SY game
I ;5 525 Y s a1 45 555 o e 3 50l ) 5 o i Bl e
e g g DY paze S 5 e (09 Dslite Jdody g oud ad S e s cl



Y BY-FA oV YAY LB Y o ylocid /8 0/ (5 5 59l Sl oliions

Oled g0 9 WSS logad 50 CIB 0 (pg0 (5925w £85I jo ead slowl Ol pss ol
7 SVgamme Cwond ;3 (Gho 0o il aS 90 (59 lew 3l ey s jo Liewl oald 0ol
sadhie j0)dxs g dilgain o 5,842 95 (D)3 w0, iy DY game CUiS ) haw (el ool
3453l 31 4 Jlo & o (a8bisn JLo 3 o ez b e K, Jpams aslllas 550
Sl sl sS85l sy Jyame 5 oog axlpe CiS 5 mhaw a5 L LS Jgae
G815 s o fyen sl Jpame Cand Gl 03,8 cn saalie 45 lilan ool o3
751 i cad Gl Gl e & e Sl g 0 S (T iS5 e

Ll 0050 ,8 Bd> ddlaie S 56Xl 5l Jgas

13 Lgivi g (5 o5 40

Cogd L g 0 4T wadee Gl addllas cpl o pw)n 390 oyl 90 Sl
lroslys Cead iali3l s (VYA )l o Caasd grhas ;0 alate 1o o EuiS &Y s
CeaS o8l g 4t st s 5)sliS Sl sl sy Jpame S (CS s 5 p i piliond 355
oS I ol 0005 ply oz 1930 5Ly Upame CoiS 5 a5 0 dalys 15 ailate
485 ol 5l Jpamme (nl oS de Glaosly Cood Gl ST )0 Y game cod B3I L
Wy Ve B Y 5l cend ioldl L 4y Jaame 00,5 o 7,15 ddlaie ciS (665 5l a0
WS o0 b 1) sogre

Sl (5708 Szl SV pame pls & S 83 5 an (25 ol o5 DY s
S lw E98y 5l alol> @l @y 4z b st (oo )093 p SV gazme g loosles Coosd alidl 4
@5 b Wl e Ngame Cuad Gl o] LS50 5 55)5L88 slaosled cuaid Ghalidl g
25,08 8929 Gly 9 L) Y game plizmea (S sal Casliw Jloel 5| (26 caals” IS
Ol 5 cales jslaey W ol waalss axlse ciS ) mhaw 2ol b gl (ol g9 b &S
4 5L Cenlw g9 (aseid a5 00,5 3l Wb adgs Lils )l chles o cwilw (DY paze
5 S n) gl Rl Cur b Glacaln (S o)l ) 03 4y b e Slisies
scwlw | (S plyea Wl @ibine ciS o8l 5l Ngaxe Bi> I 659l
2yS )R e eoleiiny



ol g sl e (215 WY graso CulsS’ (5951 2 (5559l slresles ail b B> Ll i

&l S 569

e C0 0 5 e 5 055 Al Bd> slaciulw 3G AYAA Lo oeme iy
25159590 aedlbe) amaon ;) slasaly 3G L laolys Bpan 5 oS 558Ul
63,9k sbadl 4 6,558 e, (o 5 592, Lol > slaplind el (Ao
ol oKl

Bl gy AYAN z ol o o s cps Lo DI ¢ S0 Lo joame o ciisn)
5 caiS 6ol 1 pedies Sy Canlon Jlosl s mliand slassS sl is
slasdl galre gz Ll el iup) 60,90 axllho)laosles S pas
Y oV-VAD Y g5 sleS

Ngame ciS 681 p ol mlie 23 86 vy p AT amas (eilao yod
o8 olEils (65,58 slaazdl a5 il - yleyS bl sl

AT eoled bl 65,5kaS sl Sledbl g ,5lis 5 Lol 8

o s Gl ey AYAP jgate i plas g Loyl (lbls ogems (o500
oo o2l Girlin sl el b ploizl 5 gopas @l n o)l
V=OY (DT d(s)90liaS @lo 5 pole)(55,9Lis dnmgs o slad]

s » 351 sladalo Sll o Suedan il yp TR Jedase (ol
W)l lid)5 b bl (Gl ceds 16090 adlllas) (£l Npazme cuiS
Ol e Can 5 RSl

S Gals il gy AYM Lol (Gl 5 0 (Sliwg Loy (B3
ke (g2b) Syaeby Ghg, l eslil b et 58Ul ol ced il syl
(63,9t olasdl Slidon galoe (o)l Gl 5o a8l (b el (6990 sasdllae
VE-0Y:()))

Sl ol g0 Sszae wases sy YA (all g eolazdl el oy
www.mefa.gov. ir

793 woolatdl jeal 5 g jaeliy Chglae lawg aad amie ATAAGE L ol
oolazil ol

10. Arfini, F., Donati, M., Grossi, L., & Paris, Q. (2007). Revenue

A

and Cost Functions in PMP: A Methodological Integration for a
Territorial Analysis of CAP. Paper prepared for presentation at
the 107th EAAE Seminar "Modeling of Agricultural and Rural



0

OY-A L) YAY LaasG/ ¥ oylodds /5 o/ (53 yalisS Sl collidizns

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Development Policies™. Sevilla, Spain, January 29th -February 1st,
2008.

Buysse, J. (2007). Farm-Level Mathematical Programming Tools
for Agricultural Policy Support, for the degree of Doctor (PhD) in
Applied Biological Sciences.

Buysse, J.,, Van Huylenbroeck, G., & Lauwers, L., (2007).
Normative,  Positive and  Econometric ~ Mathematical
Programming as Tools for Incorporation of Multifunctionality in
Agricultural Policy Modeling, Agriculture, Ecosystems and
Environment 120: 70° 81.

Cortignani, R., & Sewverini, S., (2009). Modeling farm-level
Adoption of Deficit Irrigation Using Positive Mathematical
Programming, Agricultural Water Management 96: 1785° 1791.
Hazell, P.B.R. & Norton, R.D. (1986). Mathematical
Programming for Economic Analysis in Agriculture. Macmillan
Publisher Company, New York.

Heckelei, T. (2002). Calibration and Estimation of Programming
Models for Agricultural Supply Analysis, Habilitationsschrift,
Bonn.

Heckelei, T., & Britz, W. (2000). Positive Mathematical
Programming with Multiple Data Points: A Cross-Sectional
Estimation Procedure. Cahiers d'Economie et Sociologie Rurales,
57:28-50.

Howitt, R.E. (1995a). Positive Mathematical Programming.
American Journal of Agricultural Economics, 77(2): 329-342.
Howitt, R.E. (1995b). A Calibration Method for Agricultural
Economic Production models. Journal of Agricultural Economics,
46(2): 147-159.

Golan, Amos., Judge, George., and Miller, Douglas. 1996.
Maximum Entropy Econometrics: Robust Estimation with
Limited Data. New York: John Wiley & sons.

Judez, L., De Andres, R., Ibanez, M. & Urzainqui, E. (2008). A
Method for Including in PMP Models Activities Non-Existent in
the Baseline Situation, 12th Congress of the European
Association of Agricultural Economists® EAAE 2008.

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.



ol i s 5215 Y g oS (551 3 5309 sloosles 6l i il 51 77

22. Rohm, O., & Dabbert, S., (2003), Integrating Agri-Environmental
Programs into Regional Production Models: an Extension of
Positive  Mathematical Programming, American Journal
Agricultural Economics. 85(1):254-265.

23. Shannon, C.E. (1948). A Mathematical Theory of
Communication. Bell System Technical Journal. No0.27.PP:379-

423.



sY BY-FA oV YAY LB Y o ylocid /8 0/ (5 5 59l Sl oliions

Lowow

IFAR-Ar ol Jlas 55 ol g obins e (o5 6525 el e (5951 (528 el pim ) Jgoir
algais axy S G0z se

ak e Gl s S OB eiee Gl paS (Sp e
RV YOI B-/YA YIYY  FA/AY VF/AQ ARVAIA fa/vy Uy \aTARE YYNY  Yo/A-
loe; \ ) | ) ) ) ) ) ) ) ) 0-00)
o QFf.  agf. Fene YYY.  BAY.  VFO- ASY. Y. AYY. AYE.  1.a8. [ YYEYS.. ..
wless 255 | P FAY YR fVY ovy 0-Y ovs f1F OOA fAY Yy. VFEYVV VY
Sle 355 | VEEY  VAYIO  OYY  YAOY  VIAVA AYY VWY f FYF ARNZA YAOY  VFAF | YP.Y.OFF
s VYE QYA VA- WY Y/IA- /A 7 \E \TAMS VY AR A £APQ
S S 00 \SY Yy fY \YE Yy \YY Y VEA fY 4 \YOVASE
S g YY. \Y- Yoo q. Yoo Yo- q. Yoo q. q. q. B A %!
WA (a5 bl (65,0eS slaz lejle Sledlal (5,5l ¢ jLal 8o aie
Jol 5905k 989 51 50 ool yg oyl yoeld (€155 OV guazmo CullS 1 g Ol i Y Jgu
- . . R e . _ maxgS
“i ke L TS Coeles 0 dlus iy | ggeme
&) SN2
Ju
] YO Yy agk £q. f£Y 0 fa.. YAD VEe. o \V§ Yo- Yoo YAFy .
o «b
D)
o 65—.‘.)L‘-‘*’
) Se o FSYIE ANVEALY SEVE YOSV B0RFO/- VSAS AYENAIY VEAIY VYTV YAYYA | YEVES)Y
Jsl



ol g sl e (215 WY graso CulsS’ (5951 2 (5559l slresles ail b B> Ll i

A

(0 S 03255 Gl iy OY guao ClS 1§ e Oyt - 510 03
099 G92ybw £689 S )0 dilguis g (K PaxgS

Axigy g ‘53]-‘04.25 ‘Q)S ‘LSJQ"? UYQM WJ).') Gb.m ub.u.u— Y )‘é,.oi
£9° 532 ybuw g 989 1 5o



