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i ivati Results
Intro d u Ct 1on an d MOtlvatI on Table 2. Goodness-of —Fit measures and Ranking of Alternative Distributions
The Dungeness is a popular food and the most . . Tests — DIStrIbutIOIjS.and ranks -
commercially important crab in the western states in the U.S. Table 1. Yield Data Summaries, 1950-2009 States LogLogistic | Lognormal | Logistic | Normal | Weibull | Gamma
Like all agricultural production, the crab fisherman face yield Time Series Data Detrended Data Chi-Square 1 2 3 4 5 6
risks and must manage these risks. In addition to weather risk, State  obs.(n)  Mean Std. Dev. Skewness kurtosis Mean Std. Dev. Skewness kurtosis A-D statistic 1 2 3 5 4 6
crab fisherman may experience low yields if the crabs are Alaska K-S Statistic 1 2 3 5 4 6
over fished in previous years. Farmers for many traditional Alaska 59 6,518,320 3,443,387 0.73 0.04 0 2,436,552 114 219 sum 3 6 9 14 13 18
agricultural crops can purchase crop insurance to insure Washington 58 12,728,635 7,213,322 0.93 0.38 0 4,947,707 0.60 0.95
against low yields. However, crab fishermen at this time do Oregon 59 10,685,030 6,048,295  1.47 2.80 0 4943273 121 2.49 Rank L 2 3 5 4 6
”Of‘ have this option. The purpose OIh‘h'z_pf‘p_er o ,‘Olgs“'pf‘h‘e Calfornia 59 10,564,518 6,308,023 116  2.35 0 5786362 121 234 Chi-Square 4 5 3 1 2 6
a fair insurance premium based on the historical yields of the -
premium i Y ! Average 5875 10,124,126 5753257 107 139 0 4528474 104  1.99 _ A-D statistic 4 L 2 6 5 3
Dungeness crab. This information can then be used in o Washington | K-S Statistic 2 3 1 6 5 4
risk/return models for crab fishing to determine if it would be Minimum 58 6,518,320 3,443,387 0.73 0.04 0 2436552 0.60 0.95 sum 10 9 6 13 12 13
optimal for fisherman to purchase crop insurance. Maximum 59 12,728,635 7,213,322 147 2.80 0 5,786,362 1.21 2.49 rank 3 2 1 5 4 5
An important input into the fair insurance premium sou _— sam e — 2 Chi-Square 1 3 2 5 4 6
estimation is the yield distribution. Sherrick et al. estimated N a8.4% i IS el il Normal A-D statistic 1 2 3 5 4 6
alternative yield distributions to evaluate traditional crop % ormal 0006 (0,2457467) Oregon K-S Statistic 1 3 2 5 4 6
insurance. However, no one has looked at the yield £, 0004 Mean 0
distributions for the Dungeness crab nor explored possible ’ 0002 it Std. Dev. 2457467 sum 3 8 7 15 12 18
crop insurance. Much of the past literature for the fishing o . o =y Skewn 0 rank 1 3 2 5 4 6
industry has focused on production functions, cost function ‘ v Vales 0 Milors Kurtosis 8 Chi-Square 1 2 5 3 4 6
models, and optimal catching yields for specific fish species. o o I oo i ToTey =5 Logistic A-D statistic 2 1 4 5 3 6
Moreover, most research has focused on the endangered %2 ZZ:: o2 (-246001,1301148) California | K-S Statistic 1 2 4 5 3 6
commercial ocean species such as tuna and swordfish. i oo vean 26001 sum 4 5 13 13 10 18
g p
oso o Sd.Dev. 2360021 rank 1 2 4 4 3 6
. e o Skewness 0
Data and Method b e T T SN T 20 8 | 3 | 55 | 41 | e
1% ST5% e [ — s Weibull rank 1 2 3 5 4 6
e 34.8% oo s4.5% (2.7055,7142890,
The annual landing pounds and prices per pound from NOAA's National Marine Fisheries g 0008 Shift(-6359880)) . . " .
Service in Alaska, Washington, Oregon, and California (CA)from 1950 to 2009 i 000a Mean 7383 Table3. The result of 500 simulated indemnities for the crab industry supposed the
i 0002 = Input St Dev. 2532661 insurance company compensates 80, 70, 60, and 50% of loss
— Weibull N N
i v ¥ 0 LL == R Skewness  0.27 States Alaska Washington Oregon California
efIfE:;irC;eetsZeof Predict prices per pound in 2010 for Velsesiniions L e Kurtosis L 278 The fitted distributions LogLogistic Logistic LogLogistic | LogLogistic
[ Duiin Watson Test_|—{ _ Yielddata the guaranteed prices Py T e (87152‘1%”2;?8647 80% | 1,380,924 702,344 2,823,855 | 3,470,998
1 Shift(-8718865))  Thefair 70% | 1,208,531 615453 | 2,471,322 | 3,037,152
Detrend vyield data 0004 Mean -3625 Insurance premium | 60% 1036812 526,962 2,120,126 2,604,553
1 N . JEEIR oo o Std.Dev. 2378647 50% 863,454 439,135 1,765,671 2,169,759
= B =Y, -Y, =Y -a-— ° o E - A Ske 0.83
e T A RO o corw i SR SR I Bl s | STe% | 7an | 5T4% | 568%
Y, is the annual yield; G, is used to evaluate the parametric distrubutions of the crab.| s oTE% sa sou 515 a0 LogLogisti The occurrence of | 70% 57.6% 74.6% 57.2% 58.8%
v 7.6% 91.5% B2%|
i ssz% b5 . ogLogistic indemnities 60% 57.6% 74.8% 57.4% 58.6%
Goodness-of —Fit measures: g ) 000 (-7455023,7063289,5.70) 50% 57.6% 74.8% 57.4% 58.8%
Chi-Squared Statistic Estimate the appropriate i [\ Lootope ooos Mean 91103 b 6% 8% 4% 8%
Anderson-Darling Statistic (A-D) distribution to represent the data ® 0002 — tnput Std. Dev. 2523845
Kolmogorov-Smirnov statistic (K-S) o 2 = o gl — Loologistie] - Skewness  1.97 .
l T e 0 et 0 e 1m Conclusion
- o e S s o 9% o oo e 5 Gamma
Co=het, 7Y§)7h[(a+zb‘Y"‘ +e‘)7(a+z,:b'Y"')]7 e, ! Simulate e, L7 ao.s ooos - |69.3% (1.9437,2634682, The detrended yields of each state have positive skweness. They are
C, :the coverage level; h: percentage; H oo0e Shift(-5121130)) very different from the negative skewness of the crop yields. Further,
R Gammal 0004 9 Lo K
Y, :the guaranteed quantities; and e, ~ distribution(parameters) . 0002 — Input hsn;ano 2673221 gOOdness_m_ measures indicated thgt .lhe. Ggmma f“”d normal f_a” to
/ L _ . = Clmma e eV i describe the sample data. The loglogistic distribution is best to estimate
¢ Smtated value of &< 0.t PR M N R the indemnities of Alaska, Oregon, and California respectively while the
imulated value of e; < 0, the insurance . . - . Values n Milons Values in Millons SO . .
company have to pay indemnity, otherwise not, [ 7| Simulate the indemnities 500 times Figure 1. Probability and cumulative distribution functions and empirical logistic is best for Washington. If the insurance compensates 80, 70, 60,
" ] > IS - - 50% of loss yields, we find that the occurrence of indemnities is over 50%.
The indemnity function is max(0, Pg*h* e) distribution for Dungeness crab detrended yield data in Alaska, 1950-2009 !
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Estimate the occurrence of indemnities and the fair insurance premium
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