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A recent post provided the magnitude of crop insurance losses related to the drought and other events of
2012 (available here), showing the concentrated losses in the heart of the corn belt, and corresponding
closely to the areas experiencing the most severe drought conditions. The insert map shows results
updated through present of the loss rates from 2012. Ensuing debates related to the Crop Insurance Title
in the Farm Bill, and arguments by both supporters of crop insurance, and opponents alike have pointed
to the experience and have used individual details to argue such things as: payments were too high to
farmers; or, that more shallow loss coverage is needed; or, or that company losses were too great, or that
rates are too high or too low; or, that subsidy was greater than needed to attract participation — the point
is that a single year’s loss experience does not provide a very complete context to evaluate the
performance of the program, and the extreme nature of the drought led to numerous extreme individual
experiences. Furthermore, it is actually quite difficult to meaningfully aggregate across time due to the
changing nature of coverage provided year to year, evolving product designs and customer shares, and
the overall scale of the program that follows both price levels and participation rates through time.

This post provides one additional perspective on the performance of the program by controlling for the
changing scale of the program through time, and by examining loss experience for both companies and
farmers using a technique that is similar in spirit to the technique used to set insurance rates (and
ultimately premiums and loss shares) in the first place. An important design feature of the federal crop
insurance programs is that they target a long run average loss rate of 1.0 meaning that they are intended
to run on a “break even” premium basis over the long run, and that actual loss experiences are used to
control relative rates through time. Another important feature is that because RMA establishes controls on
premiums, individual companies cannot individually compete on price, nor establish meaningful profit
margins on products necessarily, and are subject to specific loss sharing arrangements established
ahead of time through the SRA or “Standard Reinsurance Agreement” under which the government
shares losses and takes a portion of gains as each accrue. Within the SRA, there is an important
distinction based on the location of the state in which the policy is written such that historically lower risk
states (IN, IL, IA, MN, NE) are deemed Group 1 states and others are deemed Group 2 states. The loss
sharing arrangements differ by “group” designation. Finally, subsidy rates vary by both unit design and
coverage level, and farmers systematically adjust their decisions based on annual price and volatility
conditions in an effort to select the most valuable coverage available. An intent of the farmer subsidy is to
encourage participation and to allow other marketing and pricing decisions to be made. Perhaps a larger
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intent is that if crop insurance programs work as intended, there is far less need for ad hoc disaster
assistance programs which have difficulties in managing equity and in controlling expenses in many
cases.

The system used by RMA to create insurance premium rates is a variant of a Loss Cost Ratio (LCR)
approach. LCR approaches are commonly used in developing insurance rates when the historic
experiences from which loss information can be gleaned differ in scale through time, or have other
features that generally approximate conditions in crop insurance. In essence, an LCR calculates the loss
experience rate at a point in time as (indemnity payments/liability) in individual pools of experience and
then averages the loss experience rates over time to arrive at an insurance rate per unit of liability to be
used to price future insurance. Adding in each year’s actual loss then should evolve toward an actuarially
fair rate, even if the program size changes dramatically if certain other technical conditions are met. The
idea might be explained with a stylized example in which a growing insurance pool had five years of
liability and loss data which are to be used to establish insurance rates for the 6th year. Suppose the loss
rates per dollar of exposure in the pool are independent in time — equivalent to being picked by rolling
dice each year — and are drawn from the possible rates of 1% 3% 5% 7% and 9% with equal likelihood.
One can reasonably argue that 5% is the average loss rate in this case and could be used as a premium
setting starting point against liability. In this case, $100 of insured liability would carry an actuarially fair
cost of $5 and $200 of liability would cost $10 and so forth. Losses and premiums would balance through
time with variance of gains and losses determined by the spread in possible loss rates from 1% to 9%
and by changing sizes of the insured pool. If the pool grew through time and the 9% rate happened by
chance to occur in the time period with the most insurance in force, then the average loss through time
would be greater than 5% and if the largest pool happened to occur when the loss rate was lowest, the
average experience through time would result in lower than 5% average losses. This “sequencing” of
random losses when program size changes illustrates one difficulty with assessing the loss performance
in crop insurance as well as the program has grown dramatically over the past 20 or so years, and
arguably the single largest drought experience happened (randomly) near the end of the sample period.

Table 1 below provides summary information across all crops in the federal crop insurance program at
buyup levels (excluding CAT only coverage) in two formats. The top panel shows the actual loss
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performance through time along with the changing scale of the program and impact of changing farmer
product use and coverage decisions through time. Note that 2012 is exceptional in its magnitude of loss
and is the second largest premium total as well. The average of loss ratios across years is .95 while the
total loss ratio is slightly lower at .927 as several of the larger loss rate years occurred when premiums
were actually lower than average (1999-2003). The average premium gain (loss) rate is just under 5%
which would be very low by commercial insurance standards, but recall that this is not competitively
priced and companies are reimbursed for some of their other expenses also unlike commercial insurance
markets. Premiums grew by a factor of almost 10 over the period shown, largely reflecting the higher
commodity prices and extremely high acreage coverage growth from roughly 105 million to over 260

million acres over the same period.

Table 1. Federal Crop Insurance, All Locations, All Crops, $ Millions Except Rates.

Farmer  Indemnity Loss % Prem Farmer Prem Farmer
Year lotal Premium Subsidy Payments Ratio  $Gainfloss) Gain Rate Paid- % Met - §
1995 109051 436.53 1.400.14 1.284 (309.63) -28.4% B53.98 74616
1996 1,408.70 552.20 1,342 66 0.953 £6.04 47% 356,50 486.17
1997 142608 553.51 94974 0.666 476.34 33.4% 87257 77
1998 151880 £88.57 1563.45 1.022 [44.65) -2.9% 93023 B33.22
1999 201435 1,096.10 235278 1.168 (33841 -16.8% 91825 143452
2000 227532 1,083.058 252599 1.1 (253.67) -111% 119227 133672
2001 271581 152802 2190997 1.071 (124.16) 1% 1,187 79 172218
2002 23465 151011 398837 1.486 (1,303.72) -13.6% 117483 281383
2003 320547 1816.15 3216.22 1.003 (10.75) -0.3% 138933 182689
2004 354425 223554 3,155.23 0.800 788.02 20.0% 1.708.71 1446 53
2005 3712.43 2,107.03 2266.52 0611 144592 38.9% 1,605.40 B61.11
2006 4364.95 2467 49 343457 0.787 930.37 21.3% 1,897 46 15371
2007 5,288.72 354987 348732 0.555 2,801.40 44.5% 273885 74B.47
2008 9515.19 5,354.55 8 605.08 0.904 910,10 96% 4,160.32 444475
2009 G,641.23 511793 514738 0.596 3,493.85 40.4% 352325 162413
2010 732719 4,444 26 420954 0.575 31766 42.5% 288293 132661
201 11663.45 716544 10,705.03 0.917 954.42 8.3% 4.504.02 6,201.01
2012 10.815.65 6 F91.47 17,176.20 1.588 (B,360.55) 58.8% 412417 13052.03
Aarefyr. 4.701.04 2F33.23 435773 0.950 34331 4.953% 20781 233892
Total {overall) 84 61876 458,298.21 78439.18 0.927 B,179.57 7.30% 3632055 4211864
{source RMA SOB tabulations)
If all years were of same scale as 2012,
Farmer  Indemnity Loss % Prem Farmer Prem Farmer
Total Premium Subsidy Payments Ratin  $Gain(loss) Gain Rate Paid-§ Met - &
1995 10,815.65 432951 13 58657 1.284 (3.070.92) -28.4% 6.486.14 7.400.43
1996 10815.65 423960 10,303.64 0.953 507.01 47% 657597 373267
1997 10815.65 419792 720201 0.666 361264 33.4% 6E17.73 88627
1998 10,815.65 4,191.33 1113363 1.029 (317.98) -29% 652432 4509.31
1999 10.815.65 5,6835.31 12F32.69 1.168 (1,817.04) -16.8% 483034 7702.35
2000 10815.65 5,140.24 12021.45 111 (1,205.80) S11.1% 4667 41 6,354.04
2001 10815.65 £,035.29 11583.89 1.071 (773.28) 1% 473035 £,958.54
2002 10815.65 £,083.80 1606794 1.486 (5,262.29) -43.6% 473185 11,336.09
2003 10.815.65 6,127.89 10,851.91 1.003 (36.26) 0.3% 4 RE7.76 6,164.15
2004 10,815.65 6,130,145 8 652.08 0.800 2,163.58 20.0% 4 F35.50 3,5966.56
2005 10815.65 5,138.53 BB03.17 0611 4212.48 38.9% 48771 1926068
2006 10815.65 £,114.04 851033 0.787 230532 21.3% 470160 3808.72
2007 10.815.65 B,105.25 5997 66 0.555 481799 44.58% 471040 12687 26
2008 10,815.65 6,036.74 8781.16 0.904 1,034.45 96% 47289 4052.25
2009 10815.65 5,405.83 544262 0.596 4373.02 40.4% 4.409.82 203281
2010 10815.65 BA60.16 521368 0.575 4601.96 42.5% 4,285 48 188820
201 10.815.65 B B41.17 992174 0.917 893.86 83% 4,174,458 8747 31
202 10,815.65 6 F91.47 17 176.20 1.588 (B,360.55) 58.8% 412417 13052.03
Aoredyr. 10815.65 9614.35 986546 0912 947 18 0.76% 5.201.29 4 B67.17
Total (overall)  173,050.35 8982066 157 895.41 0.912 15,154.94 8.76% 8322068 7467472
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The lower panel provides a unique perspective consistent with the LCR rate making approach in which
the results are simply scaled up to represent a program size for all years equivalent to 2012. Under this
presentation, the averages could be interpreted as better signals for the expected performance of the
program going forward under conditions (SRA, subsidy, premium, and prices level) that represent current
conditions at “full coverage” acreage levels that exist today. In the lower panel of the table, the effective
subsidy rates reflected in historic product selection through time were maintained so that loss ratios are
equalized to actual loss ratios each year. Interestingly, this presentation suggests that the program would
have actually performed slightly better than if simple averages and totals are taken from historic
experiences. Moreover, it could be argued that the results are actually conservative in the sense that
lower early period participation could also be reflective of additional adverse selection — or that those
most likely to experience a loss were most likely to have participated so that on today’s scale, the loss
rates would have been even lower.

Insurance companies would correctly point out that they do not operate in a “scale free” world, and that
the actual losses of 2012 were devastating in many cases to their accumulated books of business.
Moreover, companies tend to operate on regional bases, and those with disproportionate exposure in
Group 1 states over recent years were disproportionately affected as well. Putting the company
experience on a longer term perspective is also a difficult task as the SRA has changed substantially
through time, and no company has uniform exposure across all crops. Nonetheless, it can still be
instructive to examine the impact of the SRA on losses passed along to companies, and to also compare
under a scale more reflective of the 2012 experience.

Table 2 below shows the 2012 allocations applied backwards through time to the loss ratios experienced
in the federal crop insurance program. The Approved Insurance Providers (insurance companies, or
AIPs) have to return parts of the gains to the federal government, but are also afforded reinsurance
against extreme losses. Over the sample period provided, the average gain per dollar of premium was
roughly 3.5% for group 1 states, and at the average loss ratios program wide, about 4.4% in group 2
states. Again, this does not reflect any particular company’s actual experience, but contrary to some
suggestions, the rate of gain on premium has not been exceedingly high through time, and the variance is
quite high over time ranging from -36% to about +28% in group 1 states where the majority of volume
exists. Had the scale of the program been equal to 2012 through time, the performance improves only
slightly as shown in the final two rows of the table, but would still not be viewed as particularly high gain
rates against commercial insurance norms. Companies with recent entrance into crop insurance, and
those with books of business concentrated in corn, and soybeans in the drought stricken areas were
particularly hard hit and have results that are far worse in terms of post SRA loss rates.
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Tahle 2. Company Results, post SRA

SREA Allocations per dollar of premium

Assigned Risk Group 1 Group 2

Vear AP FCIC AP FCIC AlP FCIC
1995 -0.0199 -0.2640 01726 01114 -0.1128 -0.1711
1996 0.00939 0.0370 0.0329 0.0140 0.0416 0.0052
1997 0.0703 0.26358 0.2342 0.0995 0.2957 0.0373
1993 -0.0021 -0.0273 -0.0179 -0.0115 -0.0117 -0.0177
1999 -0.0118 -0.1562 -0.1021 -0.0859 -0.0B558 -0.1012
2000 -0.0073 -0.1037 -0.0673 -0.0437 -0.0443 -0.0672
20Mm -0.0050 -0.0B65 -0.0435 -0.02380 -0.0284 -0.0431
2002 -0.0341 04516 -0.2951 -0.1805 -0.1530 -0.2926
2003 -0.0002 -0.0031 -0.0020 -0.0013 -0.0013 -0.0020
2004 0.0421 0.1580 0.1403 0.0598 01777 0.0224
2005 0.0786 0.3109 0.2602 0.1293 0.3257 0.0633
2006 0.0443 0.1683 0.1495 0.0637 0.1893 0.0233
2007 0.0857 0.3593 0.281 0.1643 0.3466 0.0989
2003 0.02m 0.0755 0.0671 0.0236 0.0850 o.o1ay
2009 0.0805 03233 0.2655 0.1336 0.3312 0.0731
2010 0.0832 0.3423 0.2737 0.1518 0.3391 0.0864
201 0.0174 0.0853 0.0580 0.0247 0.0734 0.0092
2012 -0.0412 -0.5458 -0.3574 -0.2307 -0.2337 -0.3544
Awelyr. 0010 0.039 0.035 0015 0.044 0.006
Total {overall) 0015 0.058 0.051 0.022 0.065 0.003
Awefyr. 2012 Scale 001 0.063 0.061 0.026 0.073 0.010
Total 2012 Scale 0018 0.063 0.061 0.026 0.073 0.010

Visit the crop insurance tools section of farmdoc on the web at:

http://www.farmdoc.illinois.edu/cropins/index.asp
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