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Summary: The scope of the research is to reveal several insights on diversifying systemic
risk across the eight Romanian development regions for the wheat culture. In order to pursue
the scope of paper, the research is threefold and encompasses a series of results as follows: (1)
tracking the specialized literature and based on crop yield data, there is developed an area
yield index that resembles the payoff of a derivative contract; (2) further, by employing
parametric and nonparametric measures, there is quantified the dependence of the payoffs
across the eight development regions and (3) the investigation is complemented with cluster
analysis for determining natural and statistically significant grouping of the Romanian
development regions considering the values of the index. The main findings reflect mostly a
low potential of diversifying risk at regional level.
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1. Selective research grounds — short insights

There is generally acknowledged that, besides asymmetrical information (Skees and Reed,
1986), systemic risk is one of the most important impediments when establishing a market for
private crop insurance (Miranda and Glauber, 1997; Duncan and Myers, 2000; Shen and
Odening, 2013). Following these arguments, the specialized literature focused on
investigating whether systemic risk stands as an obstacle for crop insurance for specific
markets and on developing methods and tools for mitigating this particular risk (Wang and
Zhang, 2003; Xu et al., 2010; Okhrin et al., 2013; Shen and Odening, 2013).

Considering the importance of the agriculture sector in Romania, developing risk
management tools for this sector could enhance capital allocation, at macro level, and even
out the revenues of the SME and big companies, at micro level, while standing as a key
component for pursuing corporate competitive advantages at EU level. Therefore, the present
paper revolves around investigating the potential of diversifying systemic risk across the eight
Romanian development regions for the wheat culture by employing an area yield index.

2. Data and methodology

The base sample considered within this research consists in wheat crop yield data collected
from 1990 until 2013 for the eight Romanian Development Regions (North-West — VI, Centre
— VII, North-East — I, South-East — II, South-Muntenia — III , Bucharest — Ilfov — VIII, South-
West Oltenia — IV, and West — V). Following the specialized literature (Shen and Odening,
2013, 6), for each of these regions, there were determined area yield indices as a deviation of
realized area yield from a strike level considered as the wheat long-term average of the area
yield. The index resembles the payoff structure of a derivative contract (put option), being
computed as a product between: (1) the maximum value between zero and the difference
between the strike level actual area yield and (2) the tick value (the average of the annual
minimum prices on the Romanian representative markets). In order to account for various
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diversification potentials, the strike level was considered as follows: (1) at regional level (for
each of the eight regions), at macro-regional level (for each of the four Romanian macro-
regions) and at country level (national coverage).

Further, in order to check for the risk diversification potential, the analysis consisted in using
dependence measures both through a parametric (Pearson Correlation) and a nonparametric
approach (Kendall's tau b and Spearman Rho) to account for the association of the payoffs
across the eight development regions. The examination was consolidated by employing
cluster analysis considering the long-term values of the mean and the standard deviation of
the index as a proof of the diversification pattern. In order to attain the natural and statistically
significant grouping of the Romanian development regions, the hierarchical cluster analysis
was applied, considering the Squared Euclidian for distance measure and the Ward’s method.

3. Main findings and results

In Table 1, Table 2, and Table 3 there are displayed the results of the association analysis (for
space reasons, there are presented the Pearson Correlation and Kendall's tau b values, while
the Spearman Rho values, similar to the former ones, are available at the author, on demand).

Table 1: Dependence analysis — regional approach

Correlation Coefficients | Region VI VII 1 11 111 VIII v \Y
Pearson Correlation 1 ’122 ’43 ! 151 | ,146 | ,192 | ,256 ’219
Kendall's tau_b " 1 ’213 ’33 8 ,295 | ,248 | 325 | ,309 ’8*2*6
Pearson Correlation ’122 1 ’29*0 ,258 | ,270 | 386 | ,354 ’15*4
Kendaltsims ||| 1| | e | e | | ST |60
Pearson Correlation ’43 ! ’?20 1 ’6*28 ’12*5 ’116 ’216 ’43 ?
Kendall's tau_b I ’33 8 ’118 1 ’43 6 ’3*7 0 ’4: ! ’114 ,332
Pearson Correlation ,151 ,258 ,iig 1 ’228 ’2314 ’318 ,136
Kendall's tau_b ! 205 | 295 | %6 [ | 7001690 158 | ey
Pearson Correlation ,146 | 270 ,115 ’228 1 ’25*7 ’217 ,094
Kendallsims || o | s | 0| 00|y | R |2
Pearson Correlation 192 | ,386 ’116 ’214 ’217 1 ’216 ,147
Kendallstm s | | a2 | et | AT | 0T
Pearson Correlation 256 | 354 ’216 ’218 ’217 ’216 1 ,284
Kendallsims || v | S0 | S| S A
Pearson Correlation ’8*19 ’114 ’4,‘:) ? 136 | ,094 | ,147 | 284 1
Kendall's tau_b Y ’216 ’219 ,332 | ,281 ’33 2 ’3*6 8 ’43 6 1

Correlation is significant at the: ** - 0.01 level (2-tailed).; * - 0.05 level (2-tailed).

Source: Authors’ contribution (developed in SPSS-IBM)

451



The results for the analysis developed at regional level (see Table 1) reflect that all the
dependence measures are positive.

While, as expected, the highest dependence is between the indices for the Bucharest - Ilfov
and South Muntenia Regions, the lowest one is between South Muntenia and West Regions.
Lower association values (below 0.2) are registered between the following regions: South-
Muntenia and North-West, South-East and North-West, South-East and West, Bucharest -
Ilfov and North-West, and Bucharest - I1fov and West.

The results for the research developed at macro-regional level (see Table 2) highlight,
however, a different state of facts as there are identified two negative correlation coefficients
(through the parametric approach): for the South Muntenia and West Regions and for the
Bucharest - Ilfov and West Regions. Though positive, lower association values (below 0.2)
are recorded between the following regions: South-East and North-West, South-Muntenia and
North-West, South-East and West, and South-West Oltenia and West. The nonparametric
measures generally support the Pearson correlation results.

Table 2: Dependence analysis —macro regional approach

Correlation Coefficients | Region VI VII I II I VIII v v
Pearson Correlation 1 ’122 ’43 0 ,149 | 144 ,209 | 313 ’210
Kendall's tau_b T 008 1308 | 205 | a8 | 325 | 00| 112
Pearson Correlation ’122 1 ’220 258 | ,270 | ,396 ’4*1 3 ’iis
Kendall's tau_b o OOy | 23 a0 | 28| A A 0T
Pearson Correlation ’4*20 ’?io 1 :227 ,12*4 ’110 ,23* 5 367
Kendall's tau_b : ’3:3'8 ’5* i 9 1 343 6 ’330 ,4;17 ,117 ,457
Pearson Correlation ,149 | ,258 ’227 1 ’229 é‘? =212 ,106
Kendall's tau_b ' 205 | 320 | 430 | | 700 ] 690 1,380 1 g
Pearson Correlation 144 | 270 ’114 ’229 1 ,9*15 ,210 031
Kendall's tau_b i 248 ’3:3'8 3330 31?(0 ,2)3;7 ,?Zk 1 181
Pearson Correlation ,209 | ,396 ’110 ’113 ’25* 3 1 =i?k9 -,022
Kendall's tau_b . 305 | 415 | 44T 1690 | 83T 1 A8S ) o
Pearson Correlation 313 ’4>: 3 ’??*5 ,312 ,210 ,229 1 ,181
Kendall's tau_b v ’ii 2 ’5* 15 3117 :5* io ,5* 11 ,‘ifi 5 1 )3 38
Pearson Correlation ’23* 0 ’5* 25 367 | ,106 | -,031 | -,022 | 181 1
Kendall's tau_b Y A2 OTH AT 30 | st | 267 | O]

Correlation is significant at the: ** - 0.01 level (2-tailed).; * - 0.05 level (2-tailed).

Source: Authors’ contribution (developed in SPSS-IBM)
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The country level analysis (see Table 3) stresses a similar situation to the macro-regional one
from two perspectives: (1) there are also insulated two negative correlation coefficients for the
same pairs of development regions and (2) positive and low association values (below 0.2) are
recorded between the same pairs of regions (however, there is also recorded such a value for
an additional pair: Bucharest - [1fov and North-West.

Table 3: Dependence analysis — country approach

Correlation Coefficients | Region VI VII 1 11 111 VIII v \Y

Pearson Correlation v R o | e | ose | 7 | st | SO
Kendall's tau_b " | 2L | A9 oy | oy | 345 | 353 ) 598
Pearson Correlation UL T8 093 | a3 | 387 | 360 | 28
Kendall's tau_b o QLT | 280 3og | p3s | A8 | 2861507
Pearson Correlation 391 ’11‘8 1 ,224 ,124 ,123 ,2 12 345
Kendall's tau_b I A9 1540 1 AS0 g0 4TS | 343 o,
Pearson Correlation ,162 | 273 ’224 1 {25 ,5112 ,229 152
Kendall's tau_b ' 324 | 324 | 0| 7100|690 1605 1 ),
Pearson Correlation ,059 | ,243 ’124 ’225 1 ,216 ,51113 046
Kendall's tau_b n 272 | 235 | 326 | 11O | | 8321599 og
Pearson Correlation 17 | 387 ’1?(3 ’13*2 ’25* 6 1 ’i 19 -,045
Kendall's tau_b Vi ’3:'5 ’4>: 8 ’115 a?io ,23*2 1 ,127 182
Pearson Correlation ,251 | ,360 ,i}k?, ,229 ’i:i 3 ’2(9 1 128
Kendall's tau_b v 353 | A86 | 343 ) 605 | 599 | 507 | | 432
Pearson Correlation ’216 ’5*24 ,345 | 152 | -,046 | -,045 | ,128 1

Kendall's tau_b ' 98|07 000 | 327 | o8 | as2 | 2|

Correlation is significant at the: ** - 0.01 level (2-tailed).; * - 0.05 level (2-tailed).

Source: Authors’ contribution (developed in SPSS-IBM)

The main findings of the cluster analysis are presented in Figure 1. As displayed in figures 1.1
(regional approach), 1.2 (macro-regional approach), and 1.3 (country approach), according to
the average values (mean) and volatility (standard deviation) of the wheat area yield indices,
the eight development regions group in two main groups irrespective of the analysis level (a
first cluster comprises the following regions: South-East, South-Muntenia , Bucharest — IIfov,
South-West Oltenia, while a second one encompasses: the North-West, Centre, North-East,
and, West regions). This clustering pattern supplements the dependence analysis reflecting
that systemic risk could be diversified between the western and centre regions, on one side,
and the southern and eastern regions on the other.
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Figure 1: Area yield index based clusters
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Source: Authors’ contribution (developed in SPSS-IBM)

4. Concluding remarks

The association analysis reflects a rather low potential of diversifying risk across the regions
for the wheat culture, the correlations being mostly positive. However, when varying the
reference strike at macro-regional and country level, there is envisaged a week diversification
opportunity which is enforced by the negative correlations between three regions (two from
the southern part of the country, and one from the western one). In addition, the cluster
analysis enforces the results of the dependence research as, on the long term, the regions are
clustered in two groups reflecting a diversification prospective between the southern and
eastern regions, on one side, and the western and centre regions, on the other. As further
research, there could be considered other cultures as well as other dependence measures.
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