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5. Asymmetric Information
6. Weather-Based Crop Insurance Scheme (WBCIS)
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7. Canonical Vine Copula (C-Vine)
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9. Implicit and Explicit
10. "Clayton", "Gumble", "Frank" and "Joe"
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12. Pair-Copula Construction (PCC)
13. Recursive
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18. Empirical Cumulative Distribution Function

\$




....... Sals Sl g

Jaie Slrosls O s 4 ol (GSluand gla pine (B il gkt Glacdle S5 e F
D309 3 015 o (s 03 4 LT 0135 1 shte 0 bkl Cowsay [+ )] s abols s
Iy e e (gladil> Sk fl ol Cj‘}! I 5,87 eslimal it & ((rens 3L CU
— 0 gyl N el =09 S 50d S e B0 s3T5l bt cpl gl 3 S adeie
0> ol oslamul plsas ol s .sJSL,.c Sl e .5 4d o o3lial ”«3.\—64-0 D) "«di‘..:‘)b
Oljle 9 iyslasS sl 5l iy 4 \WPP-AY ol cladle Jsb 5 Guisw oyl

L5 S 55575,5 3 50ku b )3T Oliwl wlisl s

o 9 b
K5 15 sl s (fN1={1,2,345) (slae 5 as g 0t 518706 oite omy
aiia L3 a3 (Slakey) 555 e 0,8 il Covine (g5 ksl & 53 dias e
Sl pite Lk aen g 25 IS 56 (Sen b 65 0 08 Dbl gl a5t
S s el bl 6 e 0 8 Olse 4 a8 Sulg s 5 238 e a1k
dlonn 4y b gy o 5 Bl 2l 1y JIAST 56 Soren g b Glan 55 f g (S0
oks IS Y I 53 Il S5 53 655 o0 e 812 IS 56 Soan oy 0
Slea b IS 56 (Socen 5 3o 8 goome ot ool AT Causy s ol
LF ke & by Jols sde oy ity Sl @y b ol 0dd 315 Ly st
Sl lats s 0,8 Olge 4 ize al Jol S5 55 nl s kil o ke i by
Cose 4 dsl e s LAl assee Gl S ol 4 b
S G AL e gl (aj‘}l aslsl ys .59 al e {E, ={(4,1),(4,2),(4,3),(4,5)}
035 prad 0T (o byl pladanys ST B, 5l alital b e 5 58 OBl Juade

-

19. Kolmogorov—Smirnov test
20. Anderson—Darling test
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v



VoY led (oid g S b = w5 5 (55,5108 5L
sl (sl o dial g pas s Gbo & (Jol Sy s el Ol gladl
sk opl sl isd alos p 93 Sty Glaga s Mol Sl 05V 055 (555 e o5
sy o3lizal V0 daly (b slamis b Fe i (x 13)) (Sl Slaalis
ol 05 5 dals No={(4,1),(4,.2),(4.3),(4,5)) &g 4 £33 L) o S 4o pams
U £33 (alf 03 ol s s e P33 S0 > SS . a_)f Sy odsle Hlgz (>
G by 5 48 35k gr delonn IS 5 (Soas o 5 ok bl e (slacsas)s
a3 oo QLS Y S 5 45 6,5 Olen .ol ok 1,1 ¥ gl 3 (Stros 5 !
035 553 )3 S5 o0 8 IS 5B (Srcan b Glan 55 g sama STl bl
Ex={(214),2.34),2.5W)} ype 4 p33 ops 55 bl s gemes el (FeY) 6 S
e O sl ey 505,57 OBl fmde 55 055 Cp5 (6l J8 Dl Gollas il e
33,8 s i 553 (S (53355 ol p3Y 0 L3 VO el Sl eslizal b 5 355 a0
ot Glan 5 4 Ly e s e sl 5 el g p e SIS )3 I 5 eer 4
b el o 03,57 0 5 F Jsdr 53 pilgr 5 psm S gl IS 6 o
S 5 it 43, ol ply il (FIVD) 55 o g glatgy 05 o sl 0L ¥ Uy
E) (.\Jﬁs&)\ GL e )b (L)Y (i Cosby) F i 55 4 C-vine kg}i“

NGIW PN ui,lf Y S O ot C-vine (slalst )5 as gazes il oo (e 2LV

Jalcs8 58 Jlws g6  Suaod cupo 4 b pw ml Y Jyu=

8 f Y Y ' Uees
— A YV JAFA —/YOF - 3
— A9 — /EAY — /YA - —/YOF Y
YAV C/EED - — /YA AFA ¥
ey - /E80 — /EAY YW f

- ey — /YA —\PF — A )
YA 3V /YYY /AN V/ANA A8

sass slaasl sl

A




....... ;"*“.".9 Sl “on

P98 S0 30 Jlws ol  Kwod Cuo 4 b mli ¥ Jouo

Al fIv fIy \A

VAN —u/vE —AY - £/

YA —u/vE - — Y /Y

VAN - —o/vE YR L £y
- VAN — AV — /o0y £/0

/YA Y 50 /¥4 Y o

Geiew bl 1= le

P SS90 38 JIWS ob  Swod cu o 4 b ml F Jouo

2,514 2,314 2,114

—/\YS — /A - 2,114

— /A - —+ /A4 2,314
) — VA —/\YS 2,514

w0 /YVF ALY AN o

suass glaasl tdsle

Polez oS50 50 Jlus ol  SKwod oo 4 by ml O Ju>

5,314,2 5,14,2

—+/\Y# ) 5,114,2
—/\Y$ 5,314,2
AYS o=

Goims slaanl il



\.VZ)WGW&&"W. _.JL-»—W"S‘"S)')"L:.SJW|

. C-vine o5 C& y>
C-vine Jyl c& 3

1,314,2,5 53142
5,314,2 2314

C-vine pguw C& 53 C-vine o,ka <&,

5,115¢

C-vineyls 5o 4sgosxo ¥ IS4

51 Covine g5 5 Hltle &K gl ade S calie o3l gl Ozl ) ghte 4

LT sl iyl aedss b fuite Calir (s 3l dns 5 A e3liul BIC 5 AIC (slao)leT
OLSS sy 33 5 edeT Cewsay s 45 258 oy pn IML 5 SM sy 53 1 elizu
2 4 A s bl ods 15 8 Jade 3 bl res ) el s sl
o=l ALs s 8 Kawls 5 sl Ol Kawls 5,142 54,1 5 sl iee & J s>
):@Téﬂ%ﬁtj.wsgoméﬁlﬁ%\}rﬁ&;ﬂs&4.3@)\.'&43.»\.1)1:
Naly A5 w5 w8 5 ST olis il 6B 5 slie 1 i oS5 sS alis
ols Sl 43 Lame S gl S 0N ke 5 LS (o, S5l 1y glalls

e oo LIS s ke cpl 6l 1y Ol (lLSs Sl s cun




AR

O PR

b Lado Cdx S golHl ot s £ Jous

oo Sl =il G291 3 ulpo | ol bl oolgils B gl oS0
V/oY —0/*AY &Sl s P4,
/M \/\4¥ & g P4s
/¥4 V/AVY & > | Jl
o/ \/FSV Plys
Y4 V/F4AA Uf-i%—)’ P245
/A — /2 20Y wjlf Pasu
Al —+/*M\ wjlf P21 £
Y —/\ 7 wjlf P23u
oy —/0F 45340 O dS Ps.1142
A — /0 0F wjlf P53 £
\/YY —+ /Y& &ljs P1,3|4,5,2 ()léf
\KVANN Log-likelihood
G glaal 1 Lo
Tree 1 Tree 2
= [en]
4,001,119 BB/.0491.4/7 . Moaese0e
= ma
Tree 3 Tree 4

N.-0.04.-0.06

tcrifrh

F, 009 079

Sl 90T S oLl g md pF & Khos o ol 3397 » C-vine s 5 jusLw ¥ s
(RPN S 79 7)



VoY led (o id g S b =t 5 5 (55,508 5L

Saasls 55 Shee e plg J&s w55 pb L Covine Jua 255 ksl
R3.11 I le 5 (s > SYISE 5 Aade Sz 6l el )l e Sl dn ol 5 OT
Sole Juate o3l gl Jsl Cole ¥ a5 Hlistle 3 oSl 0 0315 OLES (AiL 0
Sl o 0l J)}TJ.:J’LA‘)L’%FJSTQ)L?}J‘JJKJUM%F€}J

¥ Sl ()'Y C-vine Juw (’iﬁ oL GU Lo Shee gloosls giluacs Js
2 e S g5 55 Sl e sk 435 8 s S s s i lactl>
D 3 113 =0 gy il 1 el = 5,8 I S G0 g0 5T I (s sbpss
EIF PO Gstte 6B Glam s Ole Sl (s (o) 385 planll g 1350 0 oalinal (93
©i5 0 ) 6l B 68 aw Glad 53T (oo loT dcmslona 1 L i 4 & L5 )5 (g ki
G @5 2 G i Gl 5 e 48 o e BasyFit 5.5 1 le 5 3l eslizal b

.-LAT&:MNJQVJ)%)‘}Q%;de&bﬁﬁ}?gﬁ&w
W31 @13 P S s ko (228 @397 b 1) Ll oyt skl & (8 @39 @IS Y J9u

8- —Ogul | -9 5 aalgs &Ry
&’.ﬁlﬁ.’}‘é ww'
/YO /¥ +/+OA oyleT o8 sl
AL - /444 P-value Wakeby
& oMae (LSS
VIAVE N /Y04
(a@=%5)
ol VYA SANY o)lT S s
/40% — +JADA P-value Weibull
S olde (Jals)
VIAVE X /Y04
(a=%5)

siss slaasl sl

Yy




....... Soly Sl
255 O 15358 5 5 O0V) (09358 aalllan i win nl 53 43,5 &) o Slalllas
ol 52 8 b 53 e goi DBl J pame > Slas (513 e w55 Olsis 415 Sl
308 b4 ey b ol 5l Al cule S s fuls BIF sk
w8k s 4l E cv\—'f 5, 8s ate sl Juls 5 LSS 35 93 A S Dl
:@lﬂj)l}gcjjsp&iiowﬂxfu
yeild ~ WAK(E =308.31,00 =1475.6, =3.2585,y=1327.58,6 =-0.47761)
yeild ~ WEB(a =3.2723, 5 =960.82)
bl 700 57 e Gla bl Bl (Mo bl &l w55 S
Ll ol 5 S sl )l s B 55 Jals w5 5s il T S
Slwad 3 Shas ize & ol 0¥ ccmbie <=T,: @35 03537 wse 1 ey
by bdish o g Covine (g8 1 oslizal b Laosls 51 Sslas ize Voo 1 65,5
ESS 5 o die ol )3 ga Juride Glaesls Djyse 4 odd (iluand laesls &
b 05l 3l osbie cpl (sl & sl odils 8 555 oo o 4 ol p3Y il s
4 g ko Sles o (luad busie Hlie 5 s o3liul w5 8 re2S w55
CSs @5 4 s by S oSS AP OWY ST Jle sl el &5
03T 5V Jsdor 53 ods €1yl s & e 5 L il o, o <=J?,L;/\\/\/W\M
23 5l 5580 GUSus i 4 e s bodd (§iluand nolie bty oo 4 e
Solwand polie o I3 gae SuWE 3y e gm0 p Sl L sl mOF 4 b
Ao o5 oMl t 05051 Sl dgeamen 3 Slos (ls p3lie 5 w5 53 G b I ek
) S pp-value 5 Sluwlsat bl Hldie 5 Salss Olse 039 Lo Ose)l ol s

Y 6&5‘} ﬂ}&ﬂ 9 J“.’.‘ﬁ G)}; ‘_;i).lé )\ ol ngbd.:...& J.iJL&A e )‘J@&A Q}L&S S99

22. Location
23. Scale
24. Shape

Yy




VoY led (oid g S b = w5 5 (55,5108 5L
Gisb 3ok iluacd slhe 590 53 polie ) & Jm 5355 o SV Sl S5
Ol 35T ool bgppe gl 5 /07 5 = /0V 5 Shes (Bly polie 5 6LSs w5
G5 3 Shae ily polie & LSS5 mg Gk edd (Siluand olis o das e
adllas 53 a8 Sl 53 63,1 5 5m s W6T iolie o ()l gme Dol (g LT 51 5 s
g5 S e sl e S W Juls 255 OV) 02508 5 ©) 15255

olgin 9 & 55 4oms
L gbe Ok ygd 5 Sl 5538 53 s ot Wy glacdsd I (3 30bL)3T
e dS oS W5 op 585 Ol W5 o3 Yo 5 S 5l Ao s Yo olans]
Q.l,?r.yc.s,”.fuaQ)yﬁsa)ngjjjufc\fdibtﬂﬁ.-L&\gksai)b\@ijar.ia
@l 5 ST Dk 4 by s dpams 3 Slas 1als Eol & e
ol 4 a5 bl (a5l by JLSlast 4 Ly o 0T odee Coand 7 sl s
2 8y e Sl s S 68 IS 4 35S s e Sl el s (-*f
@l 5 ST aes (o c*if Sy Sy pite slaely 1 S il S0 s OT
5T Gl e Sl @ L daw G Al sk 4 (Glhey g pl 3 ABL
sk 4 baysne ol 5o Shes Saly sl Giladde 5 ol Ay 3 e slse
5 w3 ok 5 S o Sols Sl rasg ol 5o MU sl e > Shes (55luacs
la iz 55, Shas @ by jo glaosls 5 shain ol (gl b (lude (olpn 5 T (sl ke
oldln Objle 5 (65,5luS sle 5l 5 4 WWPP-AY el cadle 53 olss o
Olge a4 JS& (ST Juade ml g ol dlo iz 53135 (555758 (3,206m 55T Ol
Sl 53 plg wig ab Ol s (Sawls Jele S0 Gl o) on ol

3,80 g 5 Silwand 5l asdllas opl 55 ol sl Llods 3 e dew 5 (b Caliies

Y¥




....... Kasls Sl o

ilsr 5 ST (sl iz Sasls sl oy p 3 S e3lizal fmde wls onl 51 s ptS
2 SFEH M Saly 5 @il O lie Sasly baiie ol & 515 0L 5 Shes
S Boden 3T o 35 Bl YU b i ol pslie By Fole 4 il cul Al
anlln laadl b Gullan s pl L8 o F1 on y Db 4 oS uslie 55 (S5 0,8 oo
Sy 53 2lsn 5 OT Gl pace Lsls Olis aS” ol (Y0) 65 s dsh 5 (0)15a S s
5 T sl plg w55 wb ood b )E o 1 K Ss 4 Ol 20l
QLthb}AjT@L:J ..\,.T;.m“)ﬁwa.\.: Silwacs polas =2 (a.,\;faﬁl.‘..:«j&\)»
15 p3lie 4 Juls w55 L amlie )3 GUSSs w5 Grb Sl edd (Giluand palis &5 sl
520 g ieiS 03 LSy mis b amlie 53 Jals mis e FES055 3 Slas
)sﬁacgsjgwéuwagb-ﬁM:gd&d\)gﬁﬁﬁlﬁaqwﬂ\ﬂ
S5 el iy S a o Kike SMie 4 5 il b5 ST wle Ol g
@};KJQguJ.@b;,,;mu:,ﬂ\gri;(ﬁ;;womé;u@bﬂmﬁ
toy Galio el Cawsyy S )3 (‘)f}l:{ AVVIPAY olSos w5 4 s b s
5590 4 3 g S guame gl p a5 ST el day (b 55 (65,5l SV pas
o 2ler 5 OT sla e 51 s 1) 5 Slas Hlasl 5 5e Slust 383 sk 4 5 50
ol 5 OT e bne b das e |y O @\JQ;;UMGU oy Sl eslizul Ll
5 Als b el mis @b 31 53 s 3)ss dpamme 5 S SIS 53 15 (6 2k
$3,537 2 das G 5 0dd dnmloue sl ) g0 Sojlust w3 13500 351 2 1y (6 5 Calanie
boy G SRS 5 Dol amlos 53l auga alS w4 el Gl el 5l
S5 ol il g Sas 1) den G o3 PO 1 i ST Gl g a5k e e
S Sk & e dey (G 33 ml S03 b Sl b €l 55 lps slae
@l s T luls &l S5 4 p5Y s Wl B Glaey g ol SO 5 §)slS

Bl Sy S 6l Gl 5o el D Jlars Olej s e adlate &S

Yo



VoY led (oid g S b = w5 5 (55,5108 5L

IS LS (6l 308 1SS adlate (6l 5SS etz 8 Sladlls ol 345 0 4o 5
Ghlie ol p3Y Sl 3L 5 J geamen o3lial 3550 035 Ol pke S A3l felse L
e A GONE 3 Ole ol 3Y (33 (Bl sy Lisd ol 2 b ol s (Kes
Ll oG 5 K5 Calie ol 53 3 dpame 3 Ses 1 ol 5 T
335 s AEST

&Uo
1. Aas, K., Czado, C., Frigessi, A. and Bakken, H. (2009). Pair-copula
constructions of multiple dependence. Insurance: Mathematics and Economics,
44:182-198.
2. Azizi,Gh. And Yarahmadi, D. (2003). Investigation of climatic parameters
and dry farmed wheat relationship using regression equation. Geographical
Research Quarterly, 35:23-29. (Persian)
3. Bedford, T. and Cooke, R.M. (2002). Vines: a new graphical model for
dependent random variables. Annals of Statistics, 30: 1031-1068.
4. Bedford, T. and Cooke, RM. (2001). Probability density decomposition for
conditionally dependent random variables modeled by vines. Annals of
Mathematics and Artificial Intelligence, 32: 245-268.
5. Bokusheva, R. (2010). Measuring the dependence structure between yield

and weather variables. ETH Zurich, Institute for Environmental Decisions.

\t4




....... ;?{:“"."j JL:?.L" o

6. Brechmann, E.C. and Czado, C. (2011). Risk management with high-
dimensional vine copulas: an analysis of the Euro Stoxx 50. Submitted for
publication.

7. Brechmann, E.C. and Schepsmeier, U. (2012). Modeling dependence with
C- and D-vine copulas: the R- package CDVine. To appear in the Journal of
Statistical Software.

8. Brechmann, E.C., Czado, C. and Aas, K. (2010). Truncated regular vines
and their applications. Canadian Journal of Statistics, 40(1): 68-85.

9. Chen, S., Wilson, W.W., Larsen, R. and Dahl, B. (2013). Investing in
agriculture as an asset class. Department of Agribusiness and Applied
Economics Agricultural Experiment Station North Dakota State University.
10.Cooke, R.M., Morales, O. and Kurowicka, D. (2007). Vines in overview.
Invited Paper Third Brazilian Conference on Statistical Modeling in Insurance
and Finance Maresias.

11.Czado, C., Brechmann, E.C. and Gruber, L. (2014). Selection of vine
copulas. Technische Universitat Munchen.

12.Dibmann, J., Brechmann, E.C., Czado, C. and Kurowicka, D. (2013).
Selecting and estimating regular vine copulae and application to financial
returns. Computational Statistics & Data Analysis. 59: 52—69.

13.Farajzadeh, M. and Zarrin, A. (2002). Modeling the amount of dry wheat
yield with respect to agricultural climatic criteria in West Azerbaijan Province.

Tarbiat Modares University Press, 25: 71-96. (Persian)

Yv



VoY led (oid g S b = w5 5 (55,5108 5L
14.Farajzadeh, M., Khoorani, A., Bazgeer, S. and Zeaeian, P. (2011). Modeling
and predicting of rainfed wheat yield in attention to phenological phases of
plant growth (A case study for Kurdistan Province). Physical Geography
Research Quarterly, 76: 21-34. (Persian)
15.Fischer, M. (2002). Tailoring copula-based multivariate generalized
hyperbolic secant distributions to financial return data: an empirical
investigation. Institute of Statistics and Econometrics University of Erlangen-
Nurnberg, Lange Gasse 20, D-90403 Nurnberg, Germany.
16.Goodwin, B.K., Holt, M.T., Onel, G. and Prestemon, J.P. (2011). Copula-
based nonlinear models of spatial market linkages. American Journal of
Agricultural Economics, in press, 2011.
17.Goodwin, BK. (2012). Copula-based models of systemic risk in US.
agriculture: implications for crop insurance and reinsurance contracts. The
NBER conference on Insurance Markets and Catastrophe Risk in Boston.
18.Joe, H. (1997). Multivariate models and dependence concepts. Chapman and
Hall, London
19.Kamali, Gh. And Bazgir, S. (2008). Dry wheat yield prediction using
meteorological indices in some parts of Iran western. Journal of Agricultural
Science and Natural Resources, 2(64): 113-121. (Persian)
20.Kurowicka, D. and Cooke, R.M. (2006). Uncertainty analysis with high
dimensional dependence Modeling. John Wiley & Sons Ltd.
21.Kurowicka, D. and Joe, H. (2011). Dependence modeling: vine copula

handbook. World Scientific Publishing Co, Singapore.

YA




....... b;(lw-j‘j JL1>.'L" o

22 Ministry of agriculture-Jahad. (2015). Center for Statistics and Information,
production cost of crops Available at: http://www.maj.ir/Index.aspx?page_=
form&lang=1&PageID=11583&tempname=amar&sub=65&methodName=Sho
wModuleContent.

23.Nelsen, R.B. (2005). An introduction to copulas. Second Edition. Springer-
Verlag, Berlin.

24.Scholzel, C. and Friederichs, P. (2008). Multivariate non-normally
distributed random variables in climate research introduction to the copula
approach. Nonlinear Processes in Geophysics, 15: 761-T772.

25.Schulte, G.M. and Berg, E. (2011). Modeling farm production risk with
copula instead of correlations. Institute of Food and Resource Economics,
University of Bonn, Germany.

26.Zare abyaneh, H. (2013). Evaluating roles of drought and climatic factors on
variability of four dry farming yields in Mashhad and Birjand. Water and Soil

Science, 23(1):39-56. (Persian)

27.Zhu, Y., Ghosh, S. and Goodwin, B. (2008). Modeling dependence in the design

of whole farm insurance contract a copula-based approach. Contributed paper at

the Annual Meeting of the AAEA,Orlando, USA, July 27-29.

Y4



