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Introduction Results Results

The agricultural sector has been experiencing different types of In Figure 1, we show the price relation between dap, urea, potash and corn with contour plots. Figure 2 shows the price relation between dap, potash and soybean. Tree 1 In . Contour-plot results from C-vine copula for corn and related inputs

risk and different remedies for those risk factors. Modeling Figure 1 depicts the C-Vine first tree structure of corn, dap, urea and potash. The C-Vine tree in Figure 2 shows the first tree structure of soybean, dap and potash. show that there is strong tail relation between dap and urea
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degeqd%nceh struc;tures el r![sktfac;[or_s, such ?ts Oll‘t_pUt PSS - < Graphical relations tell us different types of relations between pairs.
and yields, has played an important role in agricultural insurance. A AR In addition to graphical analysis, we also applied independence test

Nowa}days, TS BT .Of output and mput price re_latlop n %0@030?0@35 % | ﬁoogeog,gj@é: o Tesy o; - based on Kendal-t, to confirm whether the pair relations are strong
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Margm C_ove_rage (Protectlon ) concept and risk factors raised from é}g;%sgg%ffo@o%&% Y j,c;,?i’ o g ¢ %ﬁg&oﬁf p or not. It confirms our graphical analysis of dependence between

this relation is getting more popular. o @oo°;c;j‘;§;°‘é%° E s Cw® F | @ogof;oj & 2% 3 pairs. As model estimation step, we apply sequential MLE
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ObjeCtiveS %ﬁé’; % - © ocg%go%f::o SO % %éﬁ?o 8 -3 * After figure out the strongest dependence, we use Vuong test to
. _TeT R — e s D N L decide which copula among 20 copula families fits better for the pair

* The objective of this study is to investigate the dependence . f‘f’éf? SA %85%0% o & ) copulas. In Figure 1, we find that BB6 copula fits better for dap and
structure between inputs — fertilizers — and output prices of ] ] cgggg% ", g 9, @dgo%o 3 wewo  ° Yo o ® s urea. Gaussian copula fits better for corn and dap. For the rest of the
corn and soybean motivated by Margin Coverage. ° ® gggs A ;%ife’? O% S " g°@§§§e pairs in Figure 1, BB8 copula fits better.
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* We use combinations of pair-wise copulas — Vine copulas — to . go%?é@oooooo% g¢° ; géf S s o ey %o s 3 * For soybean, dap and potash relation in Figure 2, Gaussian copula
model multiple sources of risk such as fertilizer prices and output i} %%;‘;@% 33? o 0 o0 oj;’;o;? 25 S : fits better for soybean and dap, and for rest of the pairs BB8 copula
prices of corn and soybean. S o © ES g fits better.
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* With this study, we aim to provide better insights for the rapidly o %k s Tt T - In addition to C-Vine copula, we also use the Hierarchical
developing market for risk management mechanisms that g 03’5%080"’ e 25 o - gﬁo%@goﬁ >3 Archimedean copula (HAC) structure to show the dependence
address a broad set of dependent risks. urea T & VI oty between prices. Higher generator functions’ ,0’s, values show

%:%&g SN =" . stronger tail relations.
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* In agricultural economics, copula-based methods are of great © |
importance in many areas, including the rating of insurance for 2 - O otash potash B TR—
agricultural production as well as in agricultural policy analysis 5 -
contexts o \ - g

* Copula models use a function called “copula” to tie together two s4 -~ - | I ’ S e @
or more marginal probability functions which may or may not be 00 02 04 05 o8 10 00 02 04 o0s o0a 10 B
related to one another to form a joint probability distribution Tree 1 / o

_1 _1 _1 Tree 1 (dap.potash) = &-
function. F (x,, x,..., xp):F(F1 (u) F, (,), .., Fp (up))=C(u1, Uy ... up)
The density function of the copula, ¢, then can be written as: o)
-1 -1
p -1
C(U1! UQ! 00 ¢ UD) = f(F1 (U1 )!'"!Fp (Up )) / Hi:1fi (Fl (ui))

* For the underlying purpose of this study, we use monthly sale zeplzan
prices of urea, potash, DAP (Diammonium Phosphate price) for S @ @ Q @
corn; DAP and potash for soybean. The data cover 30 years 55e\0.45 - s

. : potas
period spanning 1987-2017.
°In this research, margin difference between fertilizers and
output price is explained and visualized with canonical vine (C-
Vine) copula to overcome the challenge of higher order
dimensions. corn
* Bedford and Cooke (2002) and Kurowicka and Cooke (2006) N:0:48 N.9/45 Conclusions
- - - - dap
show how multivariate data can be modeled using pair copulas. aned o * The use of copula in higher dimensions is challenging. To overcome
Aas et al. (2009) demonstrate that multivariate density can be . . . . | hodol
expressed as a product of pair-wise copulas. Following Ass et al the higher dimension challenge, we apply Vine copula methodology
. o . . ' . ' to present the dependence structure of corn and soybean with their
(2009), a joint multivariate density function for n variables can be 1 .
written as: potash dap fertilizer prices.

ft, %y ey ) = fr00). FO0_ 1) f Gt _1) o f 0 |25 ) * The results demonstrate important implications for the pricing of

and f(x._Ix.) can be written as: portfollc?s of rlsk§. By crea.tl_ng a copcrete dgpendencg structure for

f(x X,,0,) = ¢ (F(x, |x,), F (s} f(x %) crop prices and input (fertilizers) prices, | aim to provide better
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iInsights for agricultural crop insurance programs.



