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Insurance Program Development for Catfish Margin Protection

Prepared for Acquisition Services Directorate and Risk Management Agency

6.5.

A summary of plans, needs, and data sources

We reviewed existing livestock policies to help determine the most appropriate approach to developing a
catfish margin program.
requirements and sources, and approach used for the existing LGM and related animal policies - and how
a potential one for catfish fits by comparison.

The following table identifies the basic characteristics,

Table 8: Summary of livestock insurance plans

information

Information Data and source Challenges Time horizon Lessons from the
needed to rate model
Cattle |Income Over Feed Cost CME Group (Chicago Futures markets 11 months Futures markets are more
LGM (IOFC) margin Mercantile Exchange have minor errors rolling 1 month | accurate in the short term
determined by and Chicago Board of that grow over the | periods and less so long term, but
e Beef futures market Trade) futures time horizon still accurate enough to
e Feed futures market markets for live rate out to a year.
cattle, feeder cattle,
and feed
Swine  [IOFC margin CME futures markets Futures markets 6 month rolling | Futures markets are more
LGM determined by for swine and feed have minor errors periods, 12 accurate in the short term
e Swine futures that grow over the | periods/year and less so long term, but
market time horizon still accurate enough to
e Feed futures market rate out to a year.
Dairy e Farm production USDA all milk price Forecast of MPP 11 months, Not comparable, but
MPP history USDA US average corn margin to rate rolling 2 month | forecasting has been
e US average All Milk price received insured cycles developed.
Price Central/Decatur IL
e US average feed Soybean meal
ingredient prices (SBM)price
USDA Agricultural
Marketing Service
(AMS) average alfalfa
price received
Dairy IOFC margin CME futures markets Futures markets 2-11 months, Futures markets are more
LGM determined by for milk and feed have minor errors rolling accurate in the short term
¢ Milk futures market that grow too and less so long term, but
e Feed futures market large over long still accurate enough to
time horizon rate short periods.
Lamb e Future lamb prices Econometrically Future lamb price 12 months, Evaluation of econometric
LRP e Actual lamb prices modeled is forecast using cumulative model indicated it is
USDA AMS econometric insufficient to forecast
model lamb prices accurately.
Catfish |e Current and future No source for future Future catfish TBD but in Predicted results:
LGM catfish price catfish price price forecast order to e  Model to forecast
e Current and future CME futures markets requires an accommodate future fish price will
feed price for feed ingredients econometric catfish growout be very inaccurate
Current prices for model period - 15
feed and catfish Feed and catfish months, rolling
price informally Apr-Oct,
reported by Dr. cumulative
Hanson.
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In the following table, we summarize the information needs and availability for catfish, in comparison
with the existing LGM and LRP-Lamb programs.

Table 9: Information needed to develop a ratable insurance product to protect gross margin
- sector summary

Feed prices

Product prices

Sector Measurable production
Current Future Current Future'

Cattle v 4 v v Yes

Swine v v v v Yes

Dairy 4 4 4 v Yes

Lamb v X N/A? Yes

Catfish 3 X 3 /o No*

T Future feed prices can be forecast using weighted futures for individual feed ingredients

2 LRP-Lamb is not a gross margin program

3 Could be collected and reported but are not currently produced in the public domain. Limited data is
collected by Auburn University Professor Terry Hanson.* Inventory could in theory be implied/tracked by
feed purchases; however, practically speaking, catfish losses are not measureable..

3 Technically, it may be possible to develop a future feed price beyond 1 year; however, futures markets
that far out are highly volatile and thinly traded.

6.6. Existing catfish risk protection programs

a) List and summarize provisions and benefits of all state and federal programs that
support or subsidize producers

There are currently no active insurance plans, either commercial or government funded, that insure
catfish production losses or protect against changes in market prices. Several times in the past,
government catastrophic payments have been made to catfish farmers to cover losses (see Disaster
programs below).

Arkansas and Alabama each have modest research and promotion programs for catfish, funded by a $1 fee
per ton of catfish feed purchased.

b) Research and describe any private insurance program

During the listening sessions, attendees indicated that they recalled only a single private offerer of catfish
insurance; this took place years ago and lasted only a year or so. During the listening sessions, farmers
explained that claims were so high that the program was discontinued.

There are no known private insurance programs currently operating.

c) Note any gaps in coverage or constraints of private insurance programs, if
applicable

Not applicable - there are no known private programs insuring catfish.
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d) Disaster programs

Catfish farmers have been recipients of emergency relief funds on several occasions over the last fifteen
years. lIdeally, an insurance program would eliminate the need for ad-hoc emergency relief. During the
listening sessions, farmers compared the potential benefit of a margin insurance program to payments
they had received in the past.

The following relief programs have been made available to catfish farmers since 2000:

In 2010, up to $12,000 per eligible catfish farmer was made available under the USDA’s
Trade Adjustment Assistance (TAA) for Farmers Program. The program provided free
technical training, then payments of up to $4,000 toward developing a business plan or
long-term business adjustment plan, and up to an additional $8,000 towards
implementing a long-term plan.

In 2009, US aquaculture producers were allocated $20 million in for feed assistance
under the 2009 Aquaculture Grant Program (AGP). Payments were limited to $100,000
and to farms whose average AGI| did not exceed $500,000 from 2005-2007. Payments
were made by multiplying a producer’s feed deliveries by the difference between the
2009 feed price and the states’ 2003-07 five-year average feed price.

Southeast and Mid-South catfish farmers were eligible for $11 million in assistance for
catfish feed losses due to declared federal disasters between January 2005 and February
2007. Mississippi received $8.12 million and Alabama $3.12 million. Losses eligible for
payments included loss or damage of feed, increased feed costs, and costs associated
with lost feeding days. Individual payments were capped at $80,000. The payments
were authorized under the “U.S. Troop Readiness, Veterans’ Care, Katrina Recovery,
and Iraq Accountability Appropriations Act, 2007”.

Under the Agricultural Assistance Act of 2003, in August of that year catfish producers
began receiving credits of $34 per ton of feed based invoices for purchase in 2002; feed
mills certified their customers and volumes, and the credits were provided for purchases
of feed. In all, $34 million were allocated to the eleven catfish producing states;
Mississippi was allocated $20 million.

6.7. The cap on livestock program expenditures

There is currently a cap of $20 million - fully used in the past few years - on RMA’s LGM and LRP program
expenditures. Any new livestock plans would be subject to the following program requirements identified

earlier:

(10) LimITATION ON EXPENDITURES.—The Corporation shall conduct all livestock
programs under this subtitle so that, to the maximum extent practicable, all costs
associated with conducting the livestock programs (other than research and
development costs covered by section 522) are not expected to exceed the
following:

(A) $10,000,000 for each of fiscal years 2001 and 2002.

(B) $15,000,000 for fiscal year 2003.

(C) $20,000,000 for fiscal year 2004 and each subsequent fiscal year.

The current LGM $20 million cap would suffice only to cover 2-3% of US milk production.
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Figure 15: Average monthly catfish feed price, $/ton, 2000-2014
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Source: USDA NASS, T. Hanson, Auburn University.

RMA specified it wanted regional and national level price data and yield data. However, apart from the
data and source listed above, there are no other price data. Moreover, no regional data exist. In
addition, catfish yield data do not exist in any form. The greatest challenge to producing this feasibility
analysis has been collecting sufficient data.

In order to estimate future industry margins, we need estimates of both future prices and future costs.
However, there are no good data for catfish production costs, so there is not simple way to calculate the
share of production costs that feed represent.

7.2. Catfish feed price forecasting

We developed a model to estimate the future price of catfish feed involving the following steps:

- Calculating a historical least cost formulation (LCF) for catfish feed based on historical
ingredient prices;

- Checking the fit of this LCF series with actual reported catfish prices; and

- Adjusting the formula to include other manufacturer costs and margins and yield a
manufactured catfish feed price series; and

- Testing the manufactured catfish feed price formula.

7.2.1. Calculating a least cost formulation (LCF) for catfish feed

Feed manufacturers use linear programming models to construct a least cost formulation to minimize feed
costs. As the price of each ingredient varies, formulators change the recipe so that it maintains the same
nutritional value but keeps costs to a minimum. In principle, if a least cost formulation fits well against
historical prices, it is likely to be a useful in estimates of future prices, if it uses as key inputs the futures
values for key ingredients.
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Table 11: Commodity feed ingredient price sources

SBM Hi Pro | U.S. - Central IL Prices, wholesale
CtsdM Memphis, TN 41% solvent, Table 16 By product feeds
DDGS Central IL Table 16 By product feeds
Fish Meal gosast Domestic, East Prices, wholesale
MBM U.S. - Central US Prices, wholesale
PFM U.S. - AR points Prices, wholesale
CGF Midwest 21% protein, Table 16 By product feeds
CGM Midwest 60% protein, Table 16 By product feeds
Corn United States Prices received by farmers
Whe_at United States Prices received by farmers
grain
Wheat Mid | U.S. - Kansas City, MO Prices, wholesale

Sources: USDA NASS, USDA ERS, USDA AMS

These commodities represent the most commonly used ingredients for which there are also futures prices.
These commodities account for about 97% of the total feed ingredients. In addition to major ingredients,
manufacturers also mix fat and vitamin premixes into the recipe. Feed manufacturers may also tweak
their particular recipes in some way. The base cost of the catfish feed recipe is well represented by the
commodities we have chosen.

The linear program we used to compute the least cost formula is WinFeed 2.8.4. The exact software
needed to replicate the results is not critical; any least cost feed formulation software should give similar
results.

Using this least-cost formulation, we used the historical feed ingredient prices (spot market prices from
NASS) to calculate a time-series for the ingredient costs within a catfish feed formulation. The NASS data
is a monthly time series, however we learned that feed manufacturers do not change the actual
formulation very often - generally only once or twice per year and at most 3 times. Given this information
we decided that it would not be necessary to compute the monthly least cost ration. Instead, we
calculated the least cost ration based on the average monthly spot price for four months per year, March,
June, September and December. We computed the least cost ration for feed ingredients for each of
these quarters from 2000 to the first quarter of 2015.

7.2.2. Checking the fit of this LCF series with actual reported catfish prices

We can then test the fit of this series against actual reported feed prices.

The catfish industry uses both 28% protein and 32% protein feeds. However, Farmers may switch between
the different feeds through the growth cycle or when prices are high or low. In short the practical
administration of an insurance policy with two feed rations would be more complex than required. For
these reasons we chose to develop a time series of reported feed prices based on an average of the two, a
30% ration. A quick check of the differential between 32% feed prices and 28% feed prices showed a very
tight correlation of 0.998097. This indicates that a 30% ration would serve as a good proxy to estimate an
average feed price. SMEs agreed with this, adding that some farmers used both types of feed, depending
on the growth stage of the fish.
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Testing the model

After running the least cost ration using the historical spot market prices, we tested the fit with the
actual feed prices. We tested this to see whether the least cost formula was capable of matching the
volatility of the actual feed prices.

The correlation between the LCF and actual catfish feed prices is 0.981712%. Since the correlation is so
high, we conclude that the LCF is a valid basis from which to calculate a manufactured catfish feed price
series. However, this LCF model only gives us about half the total feed price. We have no data for several
feed ingredient costs such as the vitamins, Lysine, methionine, and others. In addition, feed
manufacturers have other costs such as electricity and milling (and profit to account for). The next step
involves estimating these uncounted costs to arrive at the price farmers actually pay for feed.

7.2.3. Adjusting the formula to yield a manufactured catfish feed price series

In order to get the estimates of manufactured feed prices, we need not only an estimate of the key feed
ingredient components of catfish feed, but an estimate of the overall catfish feed cost - which must
include manufacturers’ other costs plus their profit margin. This is the price paid by farmers.

Feed manufacturer margins

Next, we calculated the difference between the actual feed prices and the raw ingredient LCF price and
obtained an average difference of 0.41. This indicates that over the period evaluated, key raw ingredient
costs represented 59% of the feed prices, with the remaining 41% accounting for other factors, such as the
marginal feed ingredients not already included (fats, oils, vitamin premixes, Lysine, mineral premix), plus
manufacturing costs and the feed miller’s profit.

Figure 16: Estimated non-key ingredient costs as a percentage of total cost, 2000- 2014
100%
90%

80%

70%

60%

50%

percent

40%

e |

20%
10%
0% 1
Moﬁt%\““\l@H‘s@)\*“Lt@‘o‘-“s@‘#ﬂ@‘vec%N“MH‘%’»‘“H
2000 | 2001 | 2002 2003 | 2004 2005 | 2006 | 2007 | 2008 = 2009 = 2010 2011 2012 | 2013 | 2014

Source: Agralytica

As can be seen in Figure 16, there is a change over time between the non-key feed ingredient costs and
the actual feed prices. During the period from 2000 to 2003 the difference is pretty tight around 42%,
however beginning in 2004 we see the percentage jump over 50% for most quarters, to as high as about
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55%. It begins to fall back down in 2007. Since 2011, the percentage has bounced between 27% and 40%.
The average of all periods is 41%.

We are unsure the mechanism that has caused these variations. Although some of the variations may
simply be random noise it is also likely that there are other variables that are likely impossible to fully
capture in any model. However, this model represents the most viable option to predict feed prices.

We thus add this margin of 41% to the computed LCF feed price to arrive at the price a catfish farmer
pays for feed.

7.2.4. Testing the catfish feed price formula

The next step is testing the fit of the estimated prices to the actual feed prices. The graph below
compares the two series for the period 2000-2014.

Figure 17: Estimated feed ration cost and actual feed prices, 2000 - 2014
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The correlation of the two series (estimated feed prices vs. actual feed prices) is 0.982. The LCF model,
adjusted to reflect manufacturers’ additional costs and margin yield a series that very closely matches
the volatility of the actual catfish feed prices, see Figure 17 above. However, the period from 2004
through 2006 shows a good deal of divergence from the actual feed prices. In addition, the period from
2012 through 2013 shows a larger inverse relationship where the estimated feed prices are greater than
the actual feed prices.

We computed the error for the estimated price and the actual price. See the following graph. Again, the
error is much higher from 2004 through 2006. While the error is typically between 0.2 and -0.1, from
2004 through 2006 it went over 0.2 nine times, only three estimates from that period exhibit an error less
than 0.2. In all, these outliers account for 15% of the 60 total price estimates.
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Figure 18: Error of the estimated feed ration vs. actual prices
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The error is calculated as:

((Actual Price — Estimated Price))
Error =

Estimated Price

The average of the difference between the actual feed prices and the estimated prices using the least
cost formula is $15.51 in dollar terms. However, the maximum difference is $72.51 and the minimum is -
$79.58. This represents quite a large error. There appears to be a shift in the uncounted costs that make
up the difference between the feed ingredient costs and the final price of feed.

Conclusion

Although the model does a decent job of predicting prices, it could be better with the addition of some of
the unaccounted for variables. Additional prices of the minor feed ingredients might help to eliminate
some of the error.

Given the power of this model to backward predict prices, we believe this methodology may work to
forecast short-term (<1 year) future feed prices if it can be improved. However, at this point there is no
available data about the additional feed ingredient prices and feed mill production costs to improve the
model.

In addition, there is also the problem of predicting a future feed price using any model. The availability
of futures beyond one year varies by feed ingredient. More importantly, the farther out the delivery date
is, the greater the volatility in those prices. Futures beyond one-year are very thinly traded, if at all, so
the price data is unreliable for accurately predicting the actual settlement price. Therefore, feed price
predictions farther than a year out based on this, or any, model are not likely to be very useful.
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7.3. Identify viable data series and formulate all reasonable alternative methods
other than contract price to develop expected prices for catfish

As noted earlier, formal contracts are not used in the catfish industry so there is no expectation of the
price farmers will receive for their catfish at the time of sale. Unlike the sectors that already have LGM
plans (cattle, swine, dairy), there is no futures market for catfish. Another approach is thus needed to
develop expected future catfish prices. This is why we reviewed the LRP-Lamb approach - it uses an
econometric model to predict future lamb prices. Using LRP-Lamb as a guide, we evaluated the
possibility of using a similar approach to forecast catfish prices.

An econometric model for catfish was published by Muhammad et al in 2007. Here we compare the two
approaches and test whether an econometric approach to catfish would work for insurance purposes.

a) Model comparison

In the following table, we show the input data used for the LRP-Lamb model, the catfish econometric
model, and whether or not the data required for the catfish model are available.

Table 12: Insurance model comparison
LRP-Lamb Catfish (Muhammad et. al., Catfish data availability?

2007)"

Lamb slaughter price for week (t+x) Processor quantity

DA: 1o oth
where x =13, 26, 39, or 52 USDA; no other source

Data not available any more from

Data not available any more from

Lamb slaughter price for week (t-1) Processor price USDA; no other source

Actual slaughter under Fed Inspection
Lambs and Yearlings reported in week (t- | Farm price - Historical USDA, Hanson only source now

2)

Actual Live weight of sheep Slaughtered Seafood retail index price USDA Economic Research Service

Under Federal Inspection reported in

L . US International Trade Commission
week (t-2) Catfish import price

(USITC) spotty and infrequent,
No. 1 pelt price reported for week (t-1) various Harmonized Tariff System
codes, not enough long term

Index, 5 yr, 52 week centered moving consistency to be useful

avge seasonal index for week (t+x)

Data for other white fish would likely
also be needed.

USITC spotty and infrequent, various
HTS codes, not enough long-term
consistency to be useful.

Trend for week (t+x) Tilapia import price

Dummy variable to adjust for effects of
Mandatory price reporting (farmers show
asymmetrical knowledge of market and

time sales accordingly, not an issue with

the Catfish Gross Margin) Energy price index US Bureau of Economic Analysis

Easter variable to account for Easter sales . . . . USDA, Hanson only source now.
Catfish feed price - Historical - -
However, feed price might be

forecast short term (<1 year) using a
model.

TCatfish model source: “The Impact of Catfish Imports on the U.S. Wholesale and Farm Sectors.” Andrew Muhammad,
Sammy J. Neal, Terrill R. Hanson, and Keithly G. Jones. Agricultural and Resource Economics Review 39/3 (October
2010) 429-441.

61

A

U

Agralytica



Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

b) Catfish model data issues

The Catfish econometric model has multiple data shortcomings. Some data series are simply not
available. Processor quantity and price are no longer regularly published by the USDA or any other
source. As noted, both catfish farm price and catfish feed prices are now collected and occasionally
reported by a private source, Dr. Terry Hanson of Auburn University..

A key shortcoming of the model is that the market price for catfish is impacted by low-priced imports.
The model above includes two terms related to fish imports. Unfortunately, import fish data from USITC
are incomplete and spotty, and are unlikely to be a reliable source for updating an econometric model on
a monthly basis.

In addition, multiple types of imported white fish compete with catfish in the marketplace. Though
consumers in catfish production areas may express a distinct preference for US farm-raised catfish, many
do not distinguish between catfish varieties and/or between catfish and other types of white fish.

Another major obstacle is that the Harmonized Tariff System codes have not remained consistent; they
change over time as particular products gain in relevance and begin to be tracked separately. This makes
tracking competitor imports comprehensively over time near impossible, as it is difficult to piece back
together disaggregated codes to get a historical price series.

Consider the fact, for example, that the model above does not include pangasius, a fish whose imports
have grown substantially in recent years as the product has entered the product as a direct rival to US
farm-raised catfish. It is widely accepted that pangasius imports have adversely affected catfish prices.

Another consideration omitted from the model is the potential impact on prices resulting from
government regulation of trade. For instance, potential quotas, penalty tariffs, or other measures that
result in limiting or raising the costs of imports represent an additional exogenous factor that could
impact catfish prices.

7.3.2. Evaluating the catfish price prediction model

The LRP-Lamb econometric model has already been evaluated and found to have significant shortcomings.
It used accurate and consistent data but ultimately did a poor job of predicting prices and created
opportunities for moral hazard.

By comparison, the catfish econometric model requires some data sources that are unreliable or
nonexistent.

The time horizons for the lamb policies are 13, 26, or 39 weeks (i.e., 3, 6, or 9 months); for catfish the
time horizon required to cover a production cycle would have to be 15+ months.

We do not believe it would be possible to produce an accurate catfish price forecast with this type of
model. Poor predictions of future prices could result in poor loss ratios, a product considered too
expensive by farmers, or it could allow for adverse selection.
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7.4.

Formulate methods to construct Yields and/or revenue for prospective
insureds without APH or ARH

In order to construct a history for prospective insureds in the absence of a full 4-year production history,
one could use the following method for the purposes of assigning target marketings:

1.
2.

With no history, there would be no basis for assigning marketings.

With one year of history, take 50% of that one year’s production and assign it to the other three
years.

With two years of history, take the average of those two years and assign the other two years
75% of their average.

With three years of history, use 90% of the average of those three years for the fourth year.
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8. RISK ANALYSIS

Many of the risks faced by catfish farmers so far are on-farm perils (operational risks). As such, they are
outside the scope of what could be addressed by a margin insurance program. However, they are of
relevance in understanding the risks faced by catfish farmers, and may be of assistance in the
development of an insurance program.

In addition to operational risk, farmers face economic risks as well, both stemming from the market and
financial issues related to their own operations.

a) Define economic risks

The following table presents some key economic risks faced by catfish farmers, as well as their ability to
influence that risk.

Table 13: Key economic risks

Risk Farmer’s ability to influence

Falling / low catfish prices Limited. Unenforceable agreements with processors.

Increasing input prices Short term - hedge feed inputs / book feed.
In the long term - No influence; might be able to switch
to a more profitable crop.

Rising interest rates None

Reduced consumer demand Short term - None
Long term - Switch to more profitable crop, if viable.

Regulatory pressure & costs | None except through group lobbying.

Import competition None except through group lobbying and marketing
efforts.

Low prices for substitute | None
products

Most of these economic risks are beyond the influence of any given catfish farmer, although some in the
long run may have the option to shift away from catfish production. Some of the risks might be
counteracted by catfish farmers united as a group.

However, for the most part, catfish farmers are price takers and are exposed to market risk.

b) Collect data to identify and quantify risks

There is limited up-to-date, published information quantifying the risks faced by catfish farmers. The
Economic Research Service publishes the Census of Aquaculture every five years (the year after it releases
the Census of Agriculture), though the Census of Aquaculture is chiefly concerned with operation sizes,
operators, inventory, and total sales.

As noted previously, most data related to catfish production and the market are no longer officially
collected and reported by the USDA. y However, Dr. Terry Hanson of Auburn University continues to
collect catfish prices to the processor and catfish feed prices.

No on-farm risks are currently insured. The most significant threats, generally related to maintenance of
water oxygen levels and quality, are largely preventable through sound management techniques.
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The following table identifies key catfish perils, along with its relative frequency, severity, a farmer’s

ability to mitigate the threat, and past evaluation of the peril’s insurability.

Table 14: Catfish events: frequency, severity, ability to mitigate, insurability

Events Frequency Severity Ability to mitigate Insurability
Price pressure from | Ongoing Severe - Very limited - Uninsurable - No data
imports, low prices substantial difficult to expand
paid to farmers price gap niche market for
US catfish
High feed costs Episodic Can be severe | Limited. Can book | Insurable - enough data
feed or hedge exists
Demand shock Infrequent Moderate None Uninsurable - no way to
predict catfish prices or
resulting demand
Growth of imports Ongoing Severe Very limited: Uninsurable
lobbying
Supply shock Occasional Can be severe | Limited; avoid Uninsurable - no way to
policies count inventory
encouraging
marginal
producers
Predation, pest, or | Common Limited to Variable, Uninsurable - no way to
disease losses severe depending on count inventory
peril. Overall,
management
practices will have
a substantial
impact.
Fish death due to Rare Can be severe | Preventable Uninsurable
mismanagement
Power outages/Loss | Rare Severe Preventable Uninsurable - no way to
of aeration count inventory
Equipment failures | Rare Can be severe | Preventable Uninsurable

Price pressure from imports, low prices paid to farmers

Farmers have no ability to mitigate low catfish prices. This has been a significant problem over the past
decade - industry production has dropped in half since its peak in the early 2000s.
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High feed costs

Catfish farmers have faced periods of very high feed costs in recent years. Booking feed is the simplest
and for many farmers the most effective option to deal with feed price volatility. Many catfish farmers
contract their feed purchases 3 to 12 months in advance, depending on feed price levels and market
volatility. Feed mills allow them to book feed then hedge their exposed positions using futures contracts
for the feed ingredients needed to meet their contracts with producers.

Catfish producers with the expertise and financial ability also have the option of hedging inputs on their
own, and/or diversifying the activities on their farms to include crop production.

Demand shock

Demand shocks, a rapid reduction in consumer demand, is not a frequent problem for the catfish market.
Individual farmers have no ability to mitigate demand shocks.

Growth of imports

This is a primary threat to catfish producers - imports of competing white fish such as pangasius, swai,
and tilapia put pressure on catfish prices. Even relatively modest pressure - e.g., 5 to 10 cents per pound
- can make the difference between industry profitability and losses.

Individual catfish farmers have no way to mitigate the price dampening effect of competing imports. Even
as a group, the power of the catfish industry to affect import competition is limited.

Supply shocks

Supply shocks occur with overproduction. Periods of high prices may induce overproduction, resulting in a
glut of product in the market. This in turn can depress prices. Individual farmers have little control in
these situations, other than try to avoid overproducing during times when margins are negative.

Predation, pest, or disease losses

Predation is a significant peril, and will impact catfish farmers disproportionately. Efforts to prevent bird
predation are expensive - estimated at $2 million in the 1990s, with estimated industry losses at $5
million - figures that are likely to be higher today.

Disease is also a very real concern and in any given year, about 70% of farmers will experience a disease
condition in their ponds. It is a common occurrence, however major losses are rare as most of the time it
is caught in time and treated.

Fish death due to mismanagement

The most common manmade peril is simple mismanagement, whether from a lack of knowledge or some
oversight. Mismanagement can hurt production, though some problems can be corrected before losses
mount significantly. An experienced catfish farmer will have routines and procedures in place that will
detect potential problems early. Inexperienced farmers can avail themselves of help available through
extension services, universities, and catfish aquaculture groups to learn how to develop routines and
procedures to prevent losses.

Catfish research, understanding of aquatic diseases, modern technology, and understanding of nutritional
requirements have dramatically changed the catfish industry. In the early days of the industry,
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However, in order to estimate future industry margins, we also need estimates of both future prices and
future costs. There are no data collected that would indicate average catfish production costs, so there
is no way to calculate the share of production costs that feed represents.

9.4.2. Catfish feed price forecasting

We developed a model to estimate the future price of catfish feed. The steps were detailed in Section
7.2, Catfish feed price forecasting, and included:

- Calculating a historical least cost formulation (LCF) for catfish feed based on historical
ingredient prices;

- Checking the fit of this LCF series with actual reported catfish prices; and

- Adjusting the formula to include other manufacturer costs and margins and yield a
manufactured catfish feed price series; and

- Testing the manufactured catfish feed price formula.

Conclusion

Although the model does a decent job of predicting prices, it could be better with the addition of some of
the unaccounted variables. What these are we do not know and cannot accurately say at this point.
Additional prices of the minor feed ingredients would help to eliminate some of the error.

Given the power of this model to backward predict prices, we believe this methodology may work to
forecast short-term (<1 year) future feed prices if it can be improved. However, at this point there is no
available data about the additional feed ingredient prices and feed mill production costs to improve the
model.

In addition, there is also the problem of predicting a future feed price using any model. The availability
of futures beyond one year varies by feed ingredient. More importantly, the farther out the delivery date
is, the greater the volatility in those prices. Futures beyond one-year are very thinly traded, if at all so
the price data is unreliable for accurately predicting the actual settlement price. Therefore, feed price
predictions farther than a year out based on this, or any, model are not likely to be very useful.

9.4.3. Future catfish prices

Unlike the sectors that already have LGM plans (cattle, swine, dairy), there is no futures market for
catfish. Another approach is thus needed to develop expected future catfish prices. This is why we
reviewed the LRP-Lamb approach - it uses an econometric model to predict future lamb prices. Using
LRP-Lamb as a guide, we evaluated the possibility of using a similar approach to forecast catfish prices.

An econometric model for catfish was published by Muhammad et al in 2007. Here we compare the two
approaches and test whether an econometric approach to catfish would work for insurance purposes.

a) Model comparison

In the following table, we show the input data used for the LRP-Lamb model, the catfish econometric
model, and whether or not the data required for the catfish model are available. The lamb and catfish
models are not directly comparable; their components are provided to show the types of variables
included in the models.
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Table 15: Insurance model comparison
LRP-Lamb Catfish (Muhammad et. al., Catfish data availability?

2007)"

Data not available any more from

Lamb slaughter price for week (t+x) Processor quantity USDA: no other source

where x =13, 26, 39, or 52

Data not available any more from

Lamb slaughter price for week (t-1) Processor price USDA; no other source

Actual slaughter under Fed Inspection

Lambs and Yearlings reported in week (t- | Farm price - Historical USDA, Hanson only source now
2)

Actual Live weight of sheep Slaughtered Seafood retail index price USDA Economic Research Service

Under Federal Inspection reported in

US International Trade Commission

week (t-2) Catfish import price spotty and infrequent, various

No. 1 pelt price reported for week (t-1) Harmonized Tariff System codes, not
. enough long term consistency to be

Index, 5 yr, 52 week centered moving useful

avge seasonal index for week (t+x)

Data for other white fish would likely
also be needed.

USITC spotty and infrequent, various
HTS codes, not enough long term
consistency to be useful.

Trend for week (t+x) Tilapia import price

Dummy variable to adjust for effects of
Mandatory price reporting (farmers show
asymmetrical knowledge of market and
time sales accordingly, not an issue with
the Catfish Gross Margin)

Energy price index US Bureau of Economic Analysis

Easter variable to account for Easter sales . . L USDA, Hanson only source now.
Catfish feed price - Historical ; .

However, feed price might be
forecast short term (<1 year) using a
model.

'Catfish model source: “The Impact of Catfish Imports on the U.S. Wholesale and Farm Sectors.” Andrew Muhammad,
Sammy J. Neal, Terrill R. Hanson, and Keithly G. Jones. Agricultural and Resource Economics Review 39/3 (October
2010) 429-441.

b) Catfish model data issues

The Catfish econometric model has multiple data shortcomings. Some data series are simply not
available. Processor quantity and price are no longer regularly published.

A key shortcoming of the model is that the market price for catfish is impacted by low-priced imports.
The model above includes two terms related to fish imports. Unfortunately, fish import data from the
Commerce Department are incomplete and spotty, and are unlikely to be a reliable source for updating
an econometric model on a monthly basis. Moreover, the Harmonized Tariff System codes have not
remained consistent; they change over time as particular products gain in relevance and begin to get
tracked separately. This makes tracking competitor imports comprehensively over time near impossible
as it is difficult to piece back together disaggregated codes to get a historical price series.

Also, multiple types of imported white fish compete with catfish in the marketplace. Though consumers

in catfish production areas may express a distinct preference for US farm-raised catfish, many do not
distinguish between catfish varieties and/or between catfish and other types of white fish.
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Consider the fact, for example, that the model above does not include pangasius, a fish whose imports
have grown substantially in recent years as the product has entered as a direct rival to US farm-raised
catfish. It is widely accepted that pangasius imports have adversely affected catfish prices.

Another consideration omitted from the model is the potential impact on prices resulting from
government regulation of trade. For instance, potential quotas, penalty tariffs, or other measures that
result in limiting or raising the costs of imports represent an additional exogenous factor that could
impact catfish prices.

9.4.4. Evaluating the catfish price prediction model

The LRP-Lamb econometric model has already been evaluated and found to have significant shortcomings.
It used accurate and consistent data but ultimately did a poor job of predicting prices.

By comparison, the catfish econometric model has some data sources that are unreliable or nonexistent.

The time horizons for the lamb policies are 13, 26, or 39 weeks (i.e., 3, 6, or 9 months); for catfish the
time horizon required to cover a production cycle would have to be 15+ months.

We do not believe it would be possible to produce an accurate catfish price forecast with this type of
model. Poor predictions of future prices could result in poor loss ratios, a product considered too
expensive by farmers, or it could allow for adverse selection.

9.5. Other obstacles to developing LGM-Catfish

In addition to challenges developing usable price forecasts for catfish and long-term forecasts for feed,
there are other obstacles to developing a catfish gross margin policy. Catfish margin insurance poses
several unique problems other margin insurance policies do not have to contend with.

a) Length of the catfish growth cycle

Catfish grows (typically) over two seasons. The time horizon for catfish growout is 15 months or more.
The values of crop futures beyond the current market year may be very speculative, may not accurately
predict future prices, and may be too expensive and thus are unlikely to be an accurate indicator of the
actual costs a catfish feed processor incurs.

b) Timing of growth and expenditures

Catfish growout is different from other species. During the warm months, April through November, the
fish grow and consume feed. However, from December through March, the fish consume very little due to
the cool temperatures and therefore stop growing.

c) Variety of production systems

Unlike cattle, swine, and dairy production, catfish are raised and harvested in significantly different
ways. There are two major catfish production systems in place, multiple batch and single batch. In the
single batch system, a farmer usually adds fingerlings at the very beginning of the growing season, usually
around April and harvests 15 or more months later. In the multi batch system, farmers will add
fingerlings to a pond multiple times per year, with several generations of fish coexisting in the same
pond. In such systems, fish may also be harvested multiple times per year. It is also important to note
the retail market for catfish requires the fish to be neither too small nor too big. The farmer has only
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some control over sales timing, given that fish that are too small or large receive a price payment
penalty.

d) Off-flavors can affect harvesting dates

Ponds can frequently develop algae or other issues that lead to off-flavors in the catfish. These off-
flavors can be remedied, but delays harvest since the solution takes time to work the off-flavor out of the
fish. In the winter, however, off-flavors are much more problematic, as catfish are not feeding or active,
and thus do not shed the off-flavor quickly. To the extent that harvesting dates shift, it reduces the
usefulness of insurance policies relying on specific timed forecasts.

9.6. Areview of alternative approaches and solutions

After detailed consideration and review of other livestock plans and previous efforts regarding catfish, we
have found no good method to calculate future catfish prices, which are a necessary component of a
viable gross margin insurance plan. We do not believe the methods presented below would solve this
problem, but include them here for completeness and in the event that future data availability make
them viable.

9.6.1. Alternative 1 - Use an econometric model anyway

The first alternative is one where an acceptable econometric model is developed. In this case, future
prices for catfish and futures prices for feed could be used to provide “short” (<12 month) policies to
guarantee some percentage of the expected gross margin.

Under this scenario, farmers would buy policies for the upcoming year, indicating a total volume to
insure, and assign percentage weights of this total to the months in which they expect to market their
fish. By using feed as a proxy for fish volume to determine how much to insure, farmers could effectively
customize the policy to reflect their own expected feed conversion factor.

There are multiple challenges with this approach:

e The timing of feed purchases and catfish sales will not match up, i.e., farmers will be
feeding fish for many months prior to marketing them. This may not matter much to
producers who sell a consistent volume year-round, but could be a problem for those
harvesting during shorter, concentrated periods.

e The insurance would not cover the full growout cycle of the fish, i.e. fingerling to harvest or
stocker to harvest, just one season.

e It is not clear what basis one would use to assign target marketings. Though there may be
receipts for fingerlings and/or stockers, and for feed, the insurance would be providing a
policy based on an unknown quantity of fish. If a penalty were to apply to unexpectedly low
production (say due to disease or predation losses), then a farmer would have a reduced
incentive to buy insurance in the first place. This is because under pressured market
margins, if insured:

- If the farmer produces less than expected, the farmer would likely be penalized for low
operational performance under the policy, and

- If the farmer exceeds the target marketings, the farmer would face greater losses in the
market (i.e., by selling more catfish at a loss).
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9.6.2. Alternative 2 - Use prior prices to forecast future prices

A second alternative is using prior prices to predict future prices. The LRP-Lamb evaluation included two
models - one was using the current price and the other a rolling-average price. The evaluators found the
simple current price method to forecast future prices better than any other model. For this alternative,
for catfish, we simply selected the future price as the average of the last twelve months with a lag of
either six months or a year (to account for the lag time of prices reported by Terry Hanson). These are
displayed in Figure 21.

As the chart in Figure 21 shows, lagged forecasts can differ dramatically between the forecast and actual
price. Consider prices at the end of 2012: the model would predict catfish prices of $1.20/pound, but
actual prices were $0.80/pound.

Figure 21: Lagged catfish price forecast models
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Source : Milliman, based on data from T. Hanson.

We then calculate the error in the following chart. Note the dramatic recent differences between the
forecasts and actual catfish prices.
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Figure 22: Errors of the lagged catfish price models
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The error is calculated as:

(Actual Price — Forecasted Price)
Error = ;
Forecasted Price

Any model to forecast future prices is not expected to be perfect (otherwise, there may be no need for
insurance). However if the model over-projects the price (and hence the gross margin) it would
encourage growers to over supply the market.

9.6.3. Alternative 3 - Feed spike insurance

The third alternative would not fall under a gross margin approach. It would not use catfish prices. Rather
than protect against loss in margin, it would simply hedge on producers’ behalf against sharp feed price
increases.

Short-term (<1 year) forecasts for feed prices could be developed using futures prices for key ingredients.
A synthetic “feed bundle” could be constructed using feed ingredient prices and allow RMA to insure the
price of feed in the current or upcoming growing season. For example, a farmer would select how many
tons of feed to insure for each month of the April-November period, plus a coverage level.

e This would be little different from catfish farmers hedging their feed costs themselves, or
hedging by booking feed in advance, as many already do. However, it would be
customizable based on an individual producer’s feed needs (rather than using standard
commodity contracts), and it would provide a means of protection for producers without the
means or know-how to hedge for themselves.
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The downsides of this approach:

e Farmers already have the ability to book feed; many do so, up to a year in advance. In this
situation, feed producers are hedging for the farmers. As farmers book feed, feed producers
hedge those positions.

e Farmers can hedge on their own; some already do.

e A margin insurance program would therefore be using a subsidy to support a mechanism
already available to and used by some producers.

e This approach would tend to benefit those that cannot hedge on their own (for lack of
knowledge or financial reasons); if offered, however, larger, more knowledgeable producers
may have little interest in the product.

9.7. Actuarial and rating issues

As stated in the RFP, any possible insurance program should be “ratable and operable in an actuarially
sound manner”. In the statement of work describing this project, RMA provided the following definition:
“Actuarially sound - For the purpose of the Federal Crop Insurance Program, a classification and premium
rate determination system, where risk premium collected is sufficient to cover expected future losses and
to build a reasonable amount of reserve.”

The Casualty Actuarial Society provides the following principles with respect to insurance rates:®

e Arate is an estimate of the expected value of future costs;
e Arate provides for all costs associated with the transfer of risk;
e A rate provides for the costs associated with an individual risk transfer; and

e A rate is reasonable and not excessive, inadequate, or unfairly discriminatory if it is an
actuarially sound estimate of the expected value of all future costs associated with an
individual risk transfer.

Under RMA sponsored programs, the expenses are provided under the Administrative and Operating (A&O)
subsidy, which is out of the scope of this project. The RMA definition of actuarially sound as discussed
above implies that the long-term loss ratio should be close to but less than 100%.

9.7.1. Current LGM rating methodology

The current Livestock Gross Margin premium is calculated via a determinant Monte Carlo simulation
procedure using 5,000 random draws per month of the gross margin. These draws are stored in the RMA
Actuarial Data Master (ADM) tables and updated for the upcoming sales date using current values for the
parameters. The draws include values for inputs such as corn, soybean meal, and feeder cattle and for
outputs such as cattle, milk, and lean hogs. The expected value of these random draws is calculated and
any subsidy is considered in the premium.

The basis for the random draws is outlined in “Livestock Revenue Insurance”®. Volatilities of commodity
futures as well as correlations between inputs and outputs are used to develop the random draws.

® Casualty Actuarial Society, Statement of Principles Regarding Property and Casualty Insurance Ratemaking (1988).

® “Livestock Revenue Insurance” - Working Paper 99-WP 224; November 2000, Revised; Center for Agricultural and
Rural Development - lowa State University
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9.7.2. Possible LGM-Catfish rating methodology

One could build a rating methodology for LGM-Catfish similar to the current LGM structure. The largest
obstacle, as has been indicated, is the lack of a futures market for catfish. Although one could try to
overcome this by developing an expected future price model and back testing - which would provide the
variability of the expected price and could be used to develop the random draws used in the current LGM
rating methodology - the concern with this approach is that there may not be enough data to develop
credible variability. For example, if we look at the price chart from Alternative 2 (Figure 21) there is
much less variability in price for 2000 to 2010 than for 2011 to 2013.

9.7.3. Actuarial soundness issues

For any insurance program to be actuarially sound, the long-term outlays must be lower than the long-
term inlays. From a rating perspective, one typically assumes the pool of insureds remains constant. The
current LGM plans allow signup twelve times a year - a producer can choose whether to participate or
not. If the insureds have the ability to enter the insurance when it is favorable to them (or exit when
unfavorable) this causes adverse selection. Adverse selection causes insurance programs to become
unsound whereby either the loss ratios increase well beyond permissible levels or the rates increase after
each evaluation causing fewer insured to stay within the program which creates a spiral.

We calculated the historical margins using actual data since 2000. While the average gross margin was
close to $0.40/pound, the actual gross margin varied significantly over time: see Figure 23. The gross
margin varied more due to the change in catfish prices rather than feed price. This was true in 2012,
which was a major drought year and caused the price of corn and soybeans to increase substantially. The
insurance guarantee (e.g. the gross margin) could be either set as a long-term average or vary
significantly, as the actual gross margin does. There are significant problems with either method;
however, it may be possible to introduce mechanisms into the policy, such as requiring multi-year
participation that would mitigate these concerns.
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Figure 23: Catfish gross margins, 2000-2014
Margin (Catfish price minus Feed cost), 2000-2014
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If the gross margin was set at a certain amount that changed little year-to-year (say $0.40) then the pool
of insureds may remain relatively constant. However, this may cause two problems:

e It would be difficult to accurately price this program since there would be a difference
between the current gross margin and the guaranteed margin. Therefore, the premiums
would vary significantly due to this difference.

e A gross margin set too high (or premiums set too low) may increase supply and therefore
cause a significant decrease in future prices, - which would be difficult to accurately price,
or

e The gross margin set too low (or premiums set too high) and participation would be low.

Alternatively, if the gross margin was allowed to fluctuate significantly, growers would only purchase
when the guarantee was relatively high and premiums were relatively low.

If it were possible to offer multi-year type policies, how would these be rated? If the rates for the next
year were not set at the initial sign-up this may lead to low participation or confusion when/if the rates
substantially increase for the next year. If the rates for the next year were offered at the initial sales
date it would be extremely difficult to accurately measure the required premium two years out.

We note that the evaluators of the LRP-Lamb program found evidence of adverse selection although they
could not explain how the insureds could predict the actual prices better than the models. Regardless
this helped cause the LRP-Lamb loss ratio to be 331% over the evaluation period.

If the rates were simply set using a formulaic approach, certain distortions in the rating parameters could

cause the plan to become overly attractive or non-attractive: for example, if the gross margin guarantee
was high and premiums low or conversely if the gross margin guarantee was near zero. If either of these
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were the case there would need to be adjustments and someone at RMA would either need to
judgmentally make changes or well-defined procedures would need to be created in order to address
these issues.

9.7.4. Producers’ willingness to pay
There are four criteria from the RFP that we discuss in this section:
e  Cost effective from the perspective of insured producers;
e Charge a premium that the insureds must be willing to pay for the insurance;
e Produce enough interest for the risk to be spread over an acceptable pool of insureds; and,

e Not allow a change in market behavior or market distortions that change the quantity
supplied or shift the supply curve.

In order to gauge the interest of catfish farmers in an LGM policy we asked what they were willing to pay
for a $0.50 per pound gross margin program at the listening session. We received many responses but no
definitive amount - most producers thought there were too many variables to make a decision at this
point. Many of the catfish producers we spoke with at the listening sessions grew other crops and were
aware of crop insurance, including the premium subsidy. They understood that if there were no subsidy
in the program then their premium would be the long-term average of the cost. Because of this, they did
not seem interested in the program since they could self-insure or spend the money on capital
improvements.

Some growers were concerned about the effect of an insurance program that guarantees margins would
have on the overall supply. They were concerned that marginal growers would stay in business longer or
new entrants would flood the market, lowering the price. These concerns are mitigated to some degree
by the barriers to entry, although current growers could expand more rapidly.

This creates offsetting issues: on one hand if there is no or little subsidy the participation would be low
and on the other hand if subsidy was too high it may distort the market.

9.8. Conclusions and recommendation

The key goal of this report was to identify ways to offer an insurance program that can help catfish
farmers protect their margins. Here we revisit the objectives and scope enumerated in Section 1,
providing conclusions and recommendations.

9.8.1. Conclusions regarding objectives and scope

Below we return to the objectives and scope identified in section 1 and required of an acceptable
insurance program.
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Table 16: Objectives: Review and conclusions

Objective

1) Provides meaningful and timely risk

management benefits to
without distorting markets;

producers

Conclusions

A margin product that compensated producers in times when

gross margins narrowed would likely provide a benefit to the
average producer.

However, there are significant concerns that a (subsidized)
margin product may distort the catfish market as the
availability of insurance may lead growers to oversupply the
market.

(On the other hand, an unsubsidized product did not appear
attractive to producers.)

2) Is cost effective from the perspective
of insured producers;

Based on feedback from the listening sessions, a margin
product would need to include a significant subsidy to offer
an option better than self-insuring (i.e., saving in order to
manage periods of loss).

3) Is actuarially sound so that premium
rates will cover expected losses plus a
reasonable reserve;

We conclude that it is not possible to determine actuarially
sound rates for a margin program for catfish.

4) Is able to be administered given the
structure and resources of RMA and
approved insurance providers; and

We found no structural impediment that would prevent RMA
and approved insurance providers from offering margin
insurance to catfish producers:

e If a catfish program were feasible, RMA could create one
within the current LGM program; and

e Insurance providers voiced no objections or challenges to
providing catfish insurance - though they did indicate to
be successful, a program would need to engage farmers
early in its development.

e However, there remains the current $20 million limit on
livestock programs. Providing insurance to catfish
producers would have to come at the expense of another
livestock group unless the cap were raised.

5) Demonstrates  sound

integrity.

program

There are several reasons to believe a gross margin program
would not be sound:

1. Lack of sufficient data to develop credible variability

2. Lack of subsidies would lead to poor acceptance and too
costly a program for RMA to administer.

A discussion of the listed scope / requirements for an insurance program are given in the following table.
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Table 17: Scope: Review and conclusions

Requirement
1) Conform to RMA’s enabling
legislation, regulations, and

procedures that cannot be changed;

Conclusions

No issues

2) Charge a premium that the insureds
must be willing to pay for the
insurance;

It is not clear that a program could be offered at a rate deemed
attractive by catfish farmers.

3) Be effective, meaningful and
reflect the actual risks of producers;

A margin program would in principle reflect the (market) margin
risk faced by farmers.

However, in practice, matching farmer’s risks would be highly
imprecise, as market instruments do not exist to adequately
cover the life cycle of catfish.

4) Have best management practices
that can be defined, required of an
insured and be monitored;

Given that the insurance under discussion concerns market
margins rather than on-farm perils, best management practices
would be relevant only insofar as they would impact a
producer’s target marketings.

5) Identify  and appropriately
categorize perils affecting production
and/or revenue as insurable and non-
insurable;

Not relevant in the context of margin insurance.

6) Be ratable and operable in an
actuarially sound manner;

A margin insurance program for catfish would not be ratable and
could not be operable in an actuarially sound manner.

7) Contain underwriting, rating,
pricing, loss measurement, and
insurance  contract terms  and
conditions;

Applicable only if/when developing a program.

8) Be an appropriate geographic
distribution of production to ensure a
sound financial insurance program;

There was a clear distinction in interest levels between MS and
AL catfish farmers. MS farmers were more vocally in favor of a
program, AL farmers more skeptical there would be benefit.

Nevertheless, a pilot program could cover only one region (e.g.,
Mississippi Delta).

9) Produce enough interest for the
risk to be spread over an acceptable
pool of insureds;

It is not clear that even if approved, a program would draw
sufficient participation.

Much catfish production is already partially hedged and/or
diversified against market risk:

e Many producers are also engaged in crop production; when
feed prices are high, so are the prices they get for their
crops.

e Some of the larger catfish producers also own processing
operations, hence are vertically integrated and better able
to survive thinner catfish production margins.
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Requirement

Conclusions

Also, a margin insurance program doesn’t work primarily by
spreading risk over a pool of insureds facing different operating
outcomes; it primarily spreads the risk of unfavorable costs /
prices to the insured pool as a whole over time.

10) Not allow insureds to select
insurance only when conditions are
adverse;

This is a key and valid concern with setting up a Catfish margin
program. LRP-Lamb program evaluators believed that adverse
selection was taking place; they attributed it to producers
having superior, asymmetric information.

If gross margins are allowed to fluctuate, producers may choose
to buy insurance only when margins are high.

11) Avoid or mitigate moral hazards;
and,

There are potential moral hazards involved with a margin
program:

1. If gross margins are allowed to fluctuate, producers
may choose to buy insurance only when margins are
high (conversely, there may be little participation when
margins are low).

2. A subsidized program may distort the market by
encouraging overproduction.

12) Not allow a change in market
behavior or market distortions that
change the quantity supplied or shift
the supply curve.

This is a valid concern. It is likely that insurance would
encourage marginal producers to remain in the market or
increase production in response to the availability of insurance.
This may in turn then exacerbate supply, driving prices down

and magnifying the compression on market margins.

9.8.2. Recommendation

After careful review, we conclude that there are key data challenges and actuarial concerns that cannot
be overcome. We are also concerned that a program could distort the catfish market and be vulnerable
to adverse selection and moral hazard.

In order to develop an effective program that can be administered by RMA there needs to be a clear
methodology and data available. While a model using feed ingredient futures could generate short-term
feed price forecasts, there is no viable source of future prices for catfish. While alternative future prices
could be defined, the actuarial rating, if set formulaically, may cause adverse selection in the program.

The challenges of creating a program for which insureds would be willing to pay, but that would not
distort the market supply are significant. The current LGM programs without subsidy have almost no
participation while the LGM-Dairy program sells out quickly. We do not believe there would be significant
participation in the program without a large subsidy (or only in scenarios advantageous to the growers). If
the participation were low the cost to RMA of maintaining a program would be too high in relation to the
benefits provided. If the subsidy was too high this may distort the supply curve.

We recommend that RMA not try to develop a margin protection plan for catfish.
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10. APPENDICES AND SUPPLEMENTS LIST

Appendix A: Listening session announcement

Appendix B: Catfish listening sessions handout

Appendix C: Hanson data, Excel file

Appendix D: Catfish price forecasting model

Appendix E: Part 5, US catfish grading standards, pdf file

Appendix F: Feedstuffs for catfish feeds, Excel file
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SECTION 508 DATA

These are the data for Figure 1: US catfish sales, million pounds:

Catfish sales, million pounds

2010

257,400,000
137,700,000
49,400,000
16,000,000
5,850,000
2,000,000
3,100,000
7,400,000
478,850,000

These are the data for Figure 2: Catfish, US acres taken out of production:

201

173,900,000
119,200,000
25,500,000
16,900,000
5,200,000
2,200,000
2,850,000
2,250,000
348,000,000

2012
174,800,000
122,600,000
20,000,000
12,700,000
5,200,000
1,960,000
2,150,000
756,000
340,166,000

2013
175,300,000
109,300,000
25,300,000
15,800,000
4,000,000
3,500,000
2,800,000
1,130,000
337,130,000

Catfish acres taken out of production

2010
MS 5600
AR 3000
AL 870
CA
LA 400
NC 70
X 290
Other 20
us 10250

These are the data for Figure 3: US meat, poultry, and seafood consumption per capita, 2000-2013

Fish and

shellfish
2000 15.2
2001 14.7
2002 15.6
2003 16.3
2004 16.5
2005 16.2
2006 16.5
2007 16.3
2008 15.9
2009 15.8

2011
3400
2700
540
0
480
15
210
150
7495

2012 2013
4900 4200
1170 1600
940 165
0 0

0 0

0 0
170 250
370 310
7550 6525

Pork

47.8
47.0
48.2
48.5
47.9
46.6
46.0
47.2
45.9
46.6

Beef

2014 2015
1830 1500
700 570
1010 200
0
0
0
500
570
4610 2270

Poultry
65.1 67.9
63.6 67.8
65.0 70.8
62.4 71.3
63.4 72.8
62.9 73.7
63.1 74.2
62.4 73.7
59.7 72.6
58.4 69.4
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2010 15.8 44.4 57.1 70.9
2011 14.9 42.4 54.7 71.0
2012 14.2 42.6 54.8 69.2
2013 14.3 43.4 53.8 70.2

These are the data for Figure 4: US per capita seafood consumption, 2000-2013:

Fish and

shellfish
2000 15.2
2001 14.7
2002 15.6
2003 16.3
2004 16.5
2005 16.2
2006 16.5
2007 16.3
2008 15.9
2009 15.8
2010 15.8
2011 14.9
2012 14.2
2013 14.3
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Catfish
Year Month $/lb
Mar $0.59
Apr $0.63
May $0.62
Jun $0.59
Jul $0.56
Aug $0.55
Sep $0.56
Oct $0.57
Nov $0.61
Dec $0.63
2004 Jan $0.67
Feb $0.70
Mar $0.72
Apr $0.73
May $0.72
Jun $0.69
Jul $0.68
Aug $0.68
Sep $0.68
Oct $0.70
Nov $0.69
Dec $0.69
2005 jan 50.73
Feb $0.73
Mar $0.73
Apr $0.73
May $0.72
Jun $0.72
Jul $0.72
Aug $0.72
Sep $0.72
Oct $0.72
Nov $0.72
Dec $0.73
2006 jan 50.73
Feb $0.73
Mar $0.75
Apr $0.79
May $0.80
Jun $0.81
Jul $0.81
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Year

2007

2008

2009

Month
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Catfish
$/lb

$0.81
$0.83
$0.84
$0.84
$0.84
$0.84
$0.84
$0.84
$0.84
$0.84
$0.82
$0.76
$0.73
$0.70
$0.68
$0.67
$0.65
$0.66
$0.69
$0.74
$0.76
$0.78
$0.79
$0.82
$0.83
$0.83
$0.83
$0.82
$0.82
$0.81
$0.77
$0.77
$0.76
$0.76
$0.76
$0.77
$0.77
$0.77
$0.77
$0.77
$0.76
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Catfish
Year Month $/lb

2010 Jan $0.76
Feb $0.77

Mar $0.79

Apr $0.80

May $0.80

Jun $0.79

Jul $0.79

Aug $0.79

Sep $0.82

Oct $0.83

Nov $0.84

Dec $0.86

2011 jan 50.93
Feb $1.00

Mar $1.08

Apr $1.14

May $1.17

Jun $1.23

Jul $1.25

Aug $1.28

Sep $1.28

Oct $1.27

Nov $1.26

Dec $1.25

2012 Jan $1.25
Feb $1.23

Mar $1.20

Apr $1.17

May $1.04

Jun $0.93

Jul $0.84

Aug $0.80

Sep $0.79

Oct $0.80

Nov $0.82

Dec $0.83

2013 Jan $0.82
Feb $0.82

Mar $0.87

Apr $0.89

May $0.93
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Year

2014

2015

Catfish
Month S/lb

Jun $0.97
Jul $0.99
Aug $1.03
Sep $1.06
Oct $1.11
Nov $1.11
Dec $1.10
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

These are the data for Figure 11: Catfish feed price per ton, 32% and 28% protein:

Year
2000

32%

protein

feed
Month $/ton
Jan $196.00
Feb $195.00
Mar $203.00
Apr $204.00

28%
protein
feed
$/ton

$183.00
$182.00
$180.00
$181.00
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32% 28%
protein protein
feed feed

Year Month $/ton $/ton

May $211.00  $182.00
Jun $208.00  $183.00
Jul $199.00  $184.00
Aug $192.00  $182.00
Sep $200.00  $181.00
Oct $201.00  $181.00
Nov $199.00  $182.00
Dec $205.00  $183.00
2001 jan $211.00  $200.00
Feb $202.00  $192.00
Mar $192.00  $190.00
Apr $203.00  $192.00
May $201.00  $192.00
Jun $206.00  $196.00
Jul $213.00  $202.00
Aug $215.00  $205.00
Sep $209.00  $199.00
Oct $206.00  $197.00
Nov $207.00  $199.00
Dec $204.00  $197.00
2002y, $204.00  $195.00
Feb $201.00  $193.00
Mar $205.00  $196.00
Apr $208.00  $198.00
May $204.00  $195.00
Jun $204.00  $195.00
Jul $222.00  $212.00
Aug $229.00  $216.00
Sep $225.00  $211.00
Oct $225.00  $211.00
Nov $220.00  $212.00
Dec $220.00  $214.00
2003 5, $222.00  $216.00
Feb $224.00  $215.00
Mar $227.00  $218.00
Apr $227.00  $219.00
May $230.00  $221.00
Jun $231.00  $222.00
Jul $232.00  $222.00

-
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Year

2004

2005

2006

Month
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct

32%
protein
feed
$/ton

$230.00
$241.00
$243.00
$263.00
$263.00
$275.00
$282.00
$287.00
$297.00
$310.00
$295.00
$290.00
$255.00
$254.00
$237.00
$229.00
$229.00
$224.00
$222.00
$227.00
$228.00
$230.00
$236.00
$247.00
$239.00
$241.00
$232.00
$230.00
$240.00
$243.00
$253.00
$244.00
$247.00
$247.00
$250.00
$252.00
$247.00
$252.00
$264.00

28%
protein
feed
$/ton

$219.00
$231.00
$234.00
$253.00
$253.00
$264.00
$265.00
$276.00
$296.00
$298.00
$284.00
$278.00
$247.00
$245.00
$229.00
$221.00
$221.00
$214.00
$216.00
$220.00
$219.00
$219.00
$226.00
$238.00
$229.00
$227.00
$224.00
$223.00
$230.00
$235.00
$237.00
$231.00
$232.00
$233.00
$233.00
$237.00
$232.00
$237.00
$250.00
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32% 28%

protein protein

feed feed

Year Month $/ton $/ton
Nov $280.00  $268.00
Dec $285.00  $272.00
2007 jan $276.00  $265.00
Feb $291.00  $279.00
Mar $293.00  $281.00
Apr $273.00  $262.00
May $268.00  $258.00
Jun $276.00  $266.00
Jul $279.00  $269.00
Aug $273.00  $262.00
Sep $291.00  $279.00
Oct $306.00  $295.00
Nov $310.00  $282.00
Dec $334.00  $321.00
2008 )5, $370.00  $356.00
Feb $390.00  $376.00
Mar $380.00  $361.00
Apr $374.00  $356.00
May $382.00  $367.00
Jun $393.00 $377.00
Jul $440.00  $426.00
Aug $415.00  $402.00
Sep $407.00  $393.00
Oct $383.00  $365.00
Nov $368.00  $346.00
Dec $355.00  $343.00
2009 5, $362.00  $354.00
Feb $355.00  $341.00
Mar $332.00  $317.00
Apr $353.00  $327.00
May $377.00  $341.00
Jun $395.00  $366.00
Jul $385.00  $351.00
Aug $379.00  $348.00
Sep $380.00  $354.00
Oct $357.00  $338.00
Nov $363.00  $344.00
Dec $369.00  $353.00
2010 5, $367.00  $346.00

-

U/ "

Agralytica



Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Year

2011

2012

2013

Month
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr

32%
protein
feed
$/ton

$347.00
$334.00
$330.00
$330.00
$338.00
$346.00
$356.00
$361.00
$366.00
$376.00
$388.00
$409.00
$410.00
$418.00
$422.00
$431.00
$437.00
$426.00
$436.00
$441.00
$415.00
$403.00
$399.00
$401.00
$401.00
$423.00
$420.00
$446.00
$455.00
$499.00
$562.00
$524.00
$505.00
$498.00
$494.00
$486.00
$485.00
$485.00
$470.00

28%
protein
feed
$/ton

$328.00
$314.00
$310.00
$310.00
$317.00
$326.00
$335.00
$341.00
$348.00
$358.00
$370.00
$392.00
$394.00
$400.00
$403.00
$411.00
$418.00
$407.00
$417.00
$422.00
$396.00
$386.00
$381.00
$382.00
$382.00
$403.00
$400.00
$428.00
$434.00
$477.00
$530.00
$495.00
$478.00
$473.00
$470.00
$461.00
$458.00
$458.00
$447.00
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32% 28%

protein protein

feed feed

Year Month $/ton $/ton
May $472.00  $445.00
Jun $495.00  $467.00
Jul $516.00  $494.00
Aug $474.00  $442.00
Sep $485.00  $452.00
Oct $469.00  $435.00
Nov $484.00  $425.00
Dec $478.00  $444.00
2014 e, $474.00  $441.00
Feb $479.00  $447.00
Mar $505.00  $467.00
Apr $515.00  $473.00
May $509.00  $474.00
Jun $501.00  $471.00
Jul $474.00  $435.00
Aug $465.00  $426.00
Sep $506.00  $464.00
Oct $448.00  $405.00
Nov $450.00  $411.00
Dec $457.00  $421.00
2015 jap $446.00  $408.00

Feb $420.00  $388.00
Mar $416.00  $384.00
Apr $399.00  $368.00
May $384.00  $354.00
Jun
Jul

These are the counties for Map 1:

In Arkansas:
Lafayette
Lonoke
Chicot
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In Mississippi:
Warren
Issaquena
Yazoo
Sharkey
Washington
Humphreys
Holmes
Bolivar
Sunflower
Leflore
Carroll
Coahoma
Tallahatchie
Grenada
Quitman
Tunica
Panola
Tate
Kemper
Noxubee
Winston
Choctaw
Oktibbeha
Lowndes
Clay
Chickasaw
Monroe

Lee

In Alabama
Pickens
Greene
Hale

Perry
Marengo

These are the data for Figure 12: LGM and LRP policies earning premium, all species:

LRP - LGM -

LGM - SWINE  LRP - SWINE  LGM - Cattle LRP - Cattle Lamb Dairy
2003 108 250 - 4 - -
2004 246 105 - 525
2005 260 120 - 950
2006 196 115 127 1,036
2007 131 64 66 479
2008 125 39 32 715 339
2009 62 19 21 410 141 40
2010 93 44 9 803 122 134
2011 53 38 8 1,460 133 1,224

-
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2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

-

Uy,

Agralytica

Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

2012
2013
2014
2015

LGM - SWINE
27
32
41
25

LRP - SWINE  LGM - Cattle
23 2
10 3
10 11
18 3

These are the data for Figure 13: Loss ratios, all species, LRP & LGM

LGM - Swine
57%
209%
60%
67%
96%
103%
274%
38%
48%
172%
48%
46%
123%

LRP - Swine

3%
4%
27%
31%
52%
153%
365%
17%
17%
47%
18%
53%
122%

LGM - Cattle

25%
19%
130%
37%
0%
10%
225%
88%
0%
0%

LRP - LGM -
LRP - Cattle Lamb Dairy
1,228 284 897
815 249 687
1,908 69 498
1,293 812
LRP - Cattle LRP - Lamb
0%
15%
0%
65%
58%
162% 121%
160% 215%
48% 0%
17% 162%
115% 612%
125% 640%
0% 401%
51%

These are the data for Figure 14: Average monthly catfish price paid to farmers, $/pound, 2000-2014:

Catfish
Year Month S/lb

2000 jan 50.74
Feb $0.79

Mar $0.79

Apr $0.79

May $0.79

Jun $0.79

Jul $0.76

Aug $0.74

Sep $0.73

Oct $0.71

Nov $0.70

Dec $0.68

2001 jan $0.69
Feb $0.70

Mar $0.70

Apr $0.69

May $0.69

Jun $0.67

100
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Year

2002

2003

2004

Month
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov

Catfish
$/lb

$0.66
$0.62
$0.61
$0.60
$0.57
$0.55
$0.55
$0.56
$0.57
$0.56
$0.57
$0.59
$0.59
$0.58
$0.58
$0.57
$0.56
$0.54
$0.53
$0.54
$0.59
$0.63
$0.62
$0.59
$0.56
$0.55
$0.56
$0.57
$0.61
$0.63
$0.67
$0.70
$0.72
$0.73
$0.72
$0.69
$0.68
$0.68
$0.68
$0.70
$0.69
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Catfish
Year Month $/lb
Dec $0.69
2005 Jan $0.73
Feb $0.73
Mar $0.73
Apr $0.73
May $0.72
Jun $0.72
Jul $0.72
Aug $0.72
Sep $0.72
Oct $0.72
Nov $0.72
Dec $0.73
2006 Jan $0.73
Feb $0.73
Mar $0.75
Apr $0.79
May $0.80
Jun $0.81
Jul $0.81
Aug $0.81
Sep $0.83
Oct $0.84
Nov $0.84
Dec $0.84
2007 Jan $0.84
Feb $0.84
Mar $0.84
Apr $0.84
May $0.84
Jun $0.82
Jul $0.76
Aug $0.73
Sep $0.70
Oct $0.68
Nov $0.67
Dec $0.65
2008 iy 50.66
Feb $0.69
Mar $0.74
Apr $0.76
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Year

2009

2010

2011

Month

May
Jun
Jul

Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul

Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul

Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul

Aug
Sep

Catfish
$/lb

$0.78
$0.79
$0.82
$0.83
$0.83
$0.83
$0.82
$0.82
$0.81
$0.77
$0.77
$0.76
$0.76
$0.76
$0.77
$0.77
$0.77
$0.77
$0.77
$0.76
$0.76
$0.77
$0.79
$0.80
$0.80
$0.79
$0.79
$0.79
$0.82
$0.83
$0.84
$0.86
$0.93

$1
$1
$1
$1
$1
$1
$1
$1

.00
.08
.14
A7
.23
.25
.28
.28
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Catfish
Year Month $/lb
Oct $1.27
Nov $1.26
Dec $1.25
2012 Jan $1.25
Feb $1.23
Mar $1.20
Apr $1.17
May $1.04
Jun $0.93
Jul $0.84
Aug $0.80
Sep $0.79
Oct $0.80
Nov $0.82
Dec $0.83
2013 Jan $0.82
Feb $0.82
Mar $0.87
Apr $0.89
May $0.93
Jun $0.97
Jul $0.99
Aug $1.03
Sep $1.06
Oct $1.11
Nov $1.11
Dec $1.10
2014 Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
2015 Jan
Feb

Y 4
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Catfish
Year Month S/lb

Mar
Apr
May
Jun
Jul

These are the data for Figure 15: Average monthly catfish feed price, $/ton, 2000-2014:

32% 28%
protein protein
feed feed

Year Month $/ton $/ton

2000 5, $196.00  $183.00

Feb $195.00  $182.00
Mar $203.00  $180.00
Apr $204.00  $181.00
May $211.00  $182.00
Jun $208.00  $183.00
Jul $199.00  $184.00
Aug $192.00  $182.00
Sep $200.00  $181.00
Oct $201.00  $181.00
Nov $199.00  $182.00
Dec $205.00  $183.00
2001 5, $211.00  $200.00
Feb $202.00  $192.00
Mar $192.00  $190.00
Apr $203.00  $192.00
May $201.00  $192.00
Jun $206.00  $196.00
Jul $213.00  $202.00
Aug $215.00  $205.00
Sep $209.00  $199.00
Oct $206.00  $197.00
Nov $207.00  $199.00
Dec $204.00  $197.00
2002y, $204.00  $195.00

~
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32% 28%
protein protein

feed feed

Year Month $/ton $/ton
Feb $201.00  $193.00
Mar $205.00  $196.00
Apr $208.00  $198.00
May $204.00  $195.00
Jun $204.00  $195.00
Jul $222.00  $212.00
Aug $229.00  $216.00
Sep $225.00  $211.00
Oct $225.00  $211.00
Nov $220.00  $212.00
Dec $220.00  $214.00
2003 g, $222.00  $216.00
Feb $224.00  $215.00
Mar $227.00  $218.00
Apr $227.00  $219.00
May $230.00  $221.00
Jun $231.00  $222.00
Jul $232.00  $222.00
Aug $230.00  $219.00
Sep $241.00  $231.00
Oct $243.00  $234.00
Nov $263.00  $253.00
Dec $263.00  $253.00
2004 g5, $275.00  $264.00
Feb $282.00  $265.00
Mar $287.00  $276.00
Apr $297.00  $296.00
May $310.00  $298.00
Jun $295.00  $284.00
Jul $290.00  $278.00
Aug $255.00  $247.00
Sep $254.00  $245.00
Oct $237.00  $229.00
Nov $229.00  $221.00
Dec $229.00  $221.00
2005 45, $224.00  $214.00
Feb $222.00  $216.00
Mar $227.00  $220.00
Apr $228.00  $219.00
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Year

2006

2007

2008

Month
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul

32%
protein
feed
$/ton

$230.00
$236.00
$247.00
$239.00
$241.00
$232.00
$230.00
$240.00
$243.00
$253.00
$244.00
$247.00
$247.00
$250.00
$252.00
$247.00
$252.00
$264.00
$280.00
$285.00
$276.00
$291.00
$293.00
$273.00
$268.00
$276.00
$279.00
$273.00
$291.00
$306.00
$310.00
$334.00
$370.00
$390.00
$380.00
$374.00
$382.00
$393.00
$440.00

28%
protein
feed
$/ton

$219.00
$226.00
$238.00
$229.00
$227.00
$224.00
$223.00
$230.00
$235.00
$237.00
$231.00
$232.00
$233.00
$233.00
$237.00
$232.00
$237.00
$250.00
$268.00
$272.00
$265.00
$279.00
$281.00
$262.00
$258.00
$266.00
$269.00
$262.00
$279.00
$295.00
$282.00
$321.00
$356.00
$376.00
$361.00
$356.00
$367.00
$377.00
$426.00
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

32% 28%

protein protein

feed feed

Year Month $/ton $/ton
Aug $415.00 $402.00
Sep $407.00 $393.00
Oct $383.00 $365.00
Nov $368.00 $346.00
Dec $355.00 $343.00
2009 jan $362.00  $354.00
Feb $355.00 $341.00
Mar $332.00 $317.00
Apr $353.00 $327.00
May $377.00  $341.00
Jun $395.00 $366.00
Jul $385.00 $351.00
Aug $379.00 $348.00
Sep $380.00 $354.00
Oct $357.00 $338.00
Nov $363.00  $344.00
Dec $369.00 $353.00
2010 jap $367.00  $346.00
Feb $347.00  $328.00
Mar $334.00  $314.00
Apr $330.00 $310.00
May $330.00 $310.00
Jun $338.00 $317.00
Jul $346.00 $326.00
Aug $356.00 $335.00
Sep $361.00  $341.00
Oct $366.00 $348.00
Nov $376.00  $358.00
Dec $388.00 $370.00
2011 jan $409.00  $392.00
Feb $410.00 $394.00
Mar $418.00 $400.00
Apr $422.00  $403.00
May $431.00 $411.00
Jun $437.00 $418.00
Jul $426.00 $407.00
Aug $436.00  $417.00
Sep $441.00 $422.00
Oct $415.00 $396.00
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Year

2012

2013

2014

2015

Month
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan

32%
protein
feed
$/ton

$403.00
$399.00
$401.00
$401.00
$423.00
$420.00
$446.00
$455.00
$499.00
$562.00
$524.00
$505.00
$498.00
$494.00
$486.00
$485.00
$485.00
$470.00
$472.00
$495.00
$516.00
$474.00
$485.00
$469.00
$484.00
$478.00
$474.00
$479.00
$505.00
$515.00
$509.00
$501.00
$474.00
$465.00
$506.00
$448.00
$450.00
$457.00
$446.00

28%
protein
feed
$/ton

$386.00
$381.00
$382.00
$382.00
$403.00
$400.00
$428.00
$434.00
$477.00
$530.00
$495.00
$478.00
$473.00
$470.00
$461.00
$458.00
$458.00
$447.00
$445.00
$467.00
$494.00
$442.00
$452.00
$435.00
$425.00
$444.00
$441.00
$447.00
$467.00
$473.00
$474.00
$471.00
$435.00
$426.00
$464.00
$405.00
$411.00
$421.00
$408.00
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

32% 28%

protein protein

feed feed

Year Month $/ton $/ton

Feb $420.00 $388.00
Mar $416.00 $384.00
Apr $399.00 $368.00
May $384.00  $354.00
Jun
Jul

These are the data for Figure 16: Estimated non-key ingredient costs as a percentage of total cost, 2000-

2014:
Year Month Margin %
2000
Mar 4%
Jun 43%
Sep 42%
Dec 33%
2001 Mar 44%
Jun 45%
Sep 43%
Dec 45%
2002 Mar 45%
Jun 45%
Sep 42%
Dec 45%
2003 Mar 46%
Jun 45%
Sep 4%
Dec 38%
2004 Mar 53%
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Prepared for Acquisition Services Directorate and Risk Management Agency

Insurance Program Development for Catfish Margin Protection

Year

2005

2006

2007

2008

2009

2010

2011

2012

2013

Month
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec

Margin %

37%
54%
53%
48%
46%
53%
45%
49%
51%
54%
49%
47%
46%
4%
33%
38%
35%
40%
46%
43%
35%
4%
1%
46%
44%
39%
34%
39%
39%
37%
40%
38%
35%
27%
32%
32%
32%
33%
29%
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Year Month Margin %
2014 Mar 349
Jun 38%
Sep 38%
Dec 37%
2015 Mar
Jun
Sep
Dec

These are the data for Figure 17: Estimated feed ration cost and actual feed prices, 2000 - 2014:

30%

30% actual

ration feed

estimate, price,

Year Month $/ton $/ton
2000 Mar $180.14 $191.50
Jun $177.61 $195.50
Sep $175.88 $190.50
Dec $206.12 $194.00
2001 Mar $168.23 $191.00
Jun $175.85  $201.00
Sep $184.74 $204.00
Dec $175.91 $200.50
2002 Mar $174.42 $200.50
Jun $174.31 $199.50
Sep $201.00 $218.00
Dec $187.55  $217.00
2003 Mar $190.44 $222.50
Jun $196.87  $226.50
Sep $221.91 $236.00
Dec $251.69  $258.00
2004 Mar $208.99  $281.50
Jun $287.91 $289.50
Sep $181.13 $249.50
Dec $167.49 $225.00
2005 Mar $182.79 $223.50
Jun $198.16 $231.00
Sep $173.29 $234.00
Dec $203.42 $235.00
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Year

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Month
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun

Sep

30%
ration
estimate,
$/ton

$190.36
$185.93
$180.00
$224.53
$239.50
$234.19
$267.44
$347.98
$364.71
$396.36
$378.49
$301.52
$294.29
$392.02
$344.51
$339.61
$279.27
$289.47
$341.01
$395.51
$397.52
$410.95
$432.50
$372.18
$404.42
$454.85
$589.08
$522.04
$510.62
$516.46
$499.63
$519.31
$507.40
$478.54
$476.97
$435.72

30%
actual
feed
price,
$/ton

$237.50
$241.50
$244.50
$278.50
$287.00
$271.00
$285.00
$327.50
$370.50
$385.00
$400.00
$349.00
$324.50
$380.50
$367.00
$361.00
$324.00
$327.50
$351.00
$379.00
$409.00
$427.50
$431.50
$390.00
$413.00
$444.50
$509.50
$482.00
$471.50
$481.00
$468.50
$461.00
$486.00
$486.00
$485.00
$439.00
$400.00

113

oy A

Agralytica



Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

30%

30% actual

ration feed

estimate, price,
Year Month $/ton $/ton

Dec

These are the data for Figure 18: Error of the estimated feed ration vs. actual prices:

30%

30% actual (Estimate -

ration feed actual) /

estimate, price, estimated=

Year Month $/ton $/ton Error

2000 Mar $180.14 $191.50 6.30%
Jun $177.61 $195.50 10.07%

Sep $175.88 $190.50 8.31%

Dec $206.12 $194.00 -5.88%

2001 Mar $168.23 $191.00 13.53%
Jun $175.85 $201.00 14.30%

Sep $184.74 $204.00 10.42%

Dec $175.91 $200.50 13.98%

2002 Mar $174.42 $200.50 14.95%
Jun $174.31 $199.50 14.45%

Sep $201.00 $218.00 8.46%

Dec $187.55 $217.00 15.70%

2003 Mar $190.44 $222.50 16.84%
Jun $196.87 $226.50 15.05%

Sep $221.91 $236.00 6.35%

Dec $251.69 $258.00 2.51%

2004 Mar $208.99 $281.50 34.70%
Jun $287.91 $289.50 0.55%

Sep $181.13 $249.50 37.75%

Dec $167.49 $225.00 34.34%

2005 Mar $182.79 $223.50 22.27%
Jun $198.16 $231.00 16.57%

Sep $173.29 $234.00 35.03%

Dec $203.42 $235.00 15.52%

2006 Mar $190.36 $237.50 24.77%
Jun $185.93 $241.50 29.89%

Sep $180.00 $244.50 35.83%

Dec $224.53 $278.50 24.04%

2007 Mar $239.50 $287.00 19.83%
Jun $234.19 $271.00 15.72%

Sep $267.44 $285.00 6.57%
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Year

2008

2009

2010

2011

2012

2013

2014

2015

These are the data for Figure 19: Catfish price and feed costs, per pound of fish sold:

Month
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec
Mar
Jun
Sep
Dec

30%
ration
estimate,
$/ton

$347.98
$364.71
$396.36
$378.49
$301.52
$294.29
$392.02
$344.51
$339.61
$279.27
$289.47
$341.01
$395.51
$397.52
$410.95
$432.50
$372.18
$404.42
$454.85
$589.08
$522.04
$510.62
$516.46
$499.63
$519.31
$507.40
$478.54
$476.97
$435.72

30%
actual
feed
price,
$/ton

$327.50
$370.50
$385.00
$400.00
$349.00
$324.50
$380.50
$367.00
$361.00
$324.00
$327.50
$351.00
$379.00
$409.00
$427.50
$431.50
$390.00
$413.00
$444.50
$509.50
$482.00
$471.50
$481.00
$468.50
$461.00
$486.00
$486.00
$485.00
$439.00
$400.00

(Estimate -
actual) /
estimated=
Error

-5.89%
1.59%
-2.87%
5.68%
15.75%
10.27%
-2.94%
6.53%
6.30%
16.02%
13.14%
2.93%
-4.17%
2.89%
4.03%
-0.23%
4.79%
2.12%
-2.28%
-13.51%
-7.67%
-7.66%
-6.87%
-6.23%
-11.23%
-4.22%
1.56%
1.68%
0.75%

115

oy A

Agralytica



Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Feed

costs per
Catfish b of
price fish, FCR
S/lb 2.4

1/1/2000 $0.74
2/1/2000 $0.79
3/1/2000  $0.79
4/1/2000 $0.79
5/1/2000 $0.79
6/1/2000  $0.79
7/1/2000 $0.76
8/1/2000 $0.74
9/1/2000 $0.73
10/1/2000  $0.71
11/1/2000  $0.70
12/1/2000  $0.68
1/1/2001  $0.69
2/1/2001  $0.70
3/1/2001  $0.70
4/1/2001  $0.69
5/1/2001  $0.69
6/1/2001  $0.67
7/1/2001  $0.66
8/1/2001  $0.62
9/1/2001  $0.61
10/1/2001  $0.60
11/1/2001  $0.57
12/1/2001  $0.55
1/1/2002  $0.55
2/1/2002  $0.56
3/1/2002  $0.57
4/1/2002  $0.56
5/1/2002  $0.57
6/1/2002  $0.59
7/1/2002  $0.59
8/1/2002  $0.58
9/1/2002  $0.58
10/1/2002  $0.57
11/1/2002  $0.56
12/1/2002  $0.54
1/1/2003  $0.53
2/1/2003  $0.54
3/1/2003  $0.59
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Feed

costs per
Catfish b of
price fish, FCR
S/lb 2.4

4/1/2003  $0.63
5/1/2003  $0.62
6/1/2003  $0.59
7/1/2003  $0.56
8/1/2003  $0.55
9/1/2003  $0.56
10/1/2003  $0.57
11/1/2003  $0.61
12/1/2003  $0.63
1/1/2004  $0.67
2/1/2004  $0.70
3/1/2004  $0.72
4/1/2004  $0.73
5/1/2004 $0.72
6/1/2004  $0.69
7/1/2004  $0.68
8/1/2004  $0.68
9/1/2004  $0.68
10/1/2004  $0.70
11/1/2004  $0.69
12/1/2004  $0.69
1/1/2005  $0.73
2/1/2005 $0.73
3/1/2005 $0.73
4/1/2005 $0.73
5/1/2005 $0.72
6/1/2005 $0.72
7/1/2005  $0.72
8/1/2005 $0.72
9/1/2005 $0.72
10/1/2005  $0.72
11/1/2005  $0.72
12/1/2005  $0.73
1/1/2006  $0.73
2/1/2006  $0.73
3/1/2006  $0.75
4/1/2006  $0.79
5/1/2006  $0.80
6/1/2006  $0.81
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Feed

costs per
Catfish b of
price fish, FCR
S/lb 2.4

7/1/2006  $0.81
8/1/2006  $0.81
9/1/2006  $0.83
10/1/2006  $0.84
11/1/2006  $0.84
12/1/2006  $0.84
1/1/2007  $0.84
2/1/2007  $0.84
3/1/2007  $0.84
4/1/2007  $0.84
5/1/2007  $0.84
6/1/2007  $0.82
7/1/2007  $0.76
8/1/2007  $0.73
9/1/2007  $0.70
10/1/2007  $0.68
11/1/2007  $0.67
12/1/2007  $0.65
1/1/2008  $0.66
2/1/2008  $0.69
3/1/2008  $0.74
4/1/2008  $0.76
5/1/2008  $0.78
6/1/2008  $0.79
7/1/2008  $0.82
8/1/2008  $0.83
9/1/2008  $0.83
10/1/2008  $0.83
11/1/2008  $0.82
12/1/2008  $0.82
1/1/2009  $0.81
2/1/2009  $0.77
3/1/2009  $0.77
4/1/2009  $0.76
5/1/2009  $0.76
6/1/2009  $0.76
7/1/2009  $0.77
8/1/2009  $0.77
9/1/2009  $0.77
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Prepared for Acquisition Services Directorate and Risk Management Agency

Insurance Program Development for Catfish Margin Protection

10/1/2009
11/1/2009
12/1/2009
1/1/2010
2/1/2010
3/1/2010
4/1/2010
5/1/2010
6/1/2010
7/1/2010
8/1/2010
9/1/2010
10/1/2010
11/1/2010
12/1/2010
1/1/2011
2/1/2011
3/1/2011
4/1/2011
5/1/2011
6/1/2011
7/1/2011
8/1/2011
9/1/2011
10/1/2011
11/1/2011
12/1/2011
1/1/2012
2/1/2012
3/1/2012
4/1/2012
5/1/2012
6/1/2012
7/1/2012
8/1/2012
9/1/2012
10/1/2012
11/1/2012
12/1/2012

Catfish

price
S/l

$0.77
$0.77
$0.76
$0.76
$0.77
$0.79
$0.80
$0.80
$0.79
$0.79
$0.79
$0.82
$0.83
$0.84
$0.86
$0.93

$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1

$1

.00
.08
.14
A7
.23
.25
.28
.28
.27
.26
.25
.25
.23
.20
S1.
.04

17

$0.93
$0.84
$0.80
$0.79
$0.80
$0.82
$0.83

Feed
costs per
b of
fish, FCR
2.4
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Feed

costs per
Catfish b of
price fish, FCR
S/lb 2.4

1/1/2013  $0.82
2/1/2013  $0.82
3/1/2013  $0.87
4/1/2013  $0.89
5/1/2013  $0.93
6/1/2013  $0.97
7/1/2013  $0.99
8/1/2013  $1.03
9/1/2013  $1.06
10/1/2013  $1.11
11/1/2013  $1.11
12/1/2013  $1.10
1/1/2014  $1.10
2/1/2014  $1.13
3/1/2014  $1.15
4/1/2014  $1.17
5/1/2014  $1.19
6/1/2014  $1.20
7/1/2014  $1.20
8/1/2014  $1.20
9/1/2014  $1.19
10/1/2014  $1.19
11/1/2014  $1.16
12/1/2014  $1.14
1/1/2015  $1.14
2/1/2015  $1.14
3/1/2015  $1.13
4/1/2015  $1.13
5/1/2015
6/1/2015

LV R Vo R Vo R Vo B Ve IR Ve NN Ve B Vo R Vo IR Ve IR Ve N Vo SR VA RRE Vo B Ve BN Vo R VA REE Vo B Vo BRE Vs S Ve SN Vo IR Vo B Vo B Ve RN Vo N Ve IR Ve
L2 e T T T T T T e e T T e A T e T T

These are the data for Figure 20: Catfish producer margin, fish price minus feed costs:

Catfish
price
minus
Feed
cost

1/1/2000 $0.74
2/1/2000 $0.79
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Catfish
price
minus
Feed
cost

3/1/2000  $0.79
4/1/2000 $0.79
5/1/2000 $0.79
6/1/2000  $0.79
7/1/2000 $0.76
8/1/2000 $0.74
9/1/2000 $0.73
10/1/2000  $0.71
11/1/2000  $0.70
12/1/2000  $0.68
1/1/2001  $0.69
2/1/2001  $0.70
3/1/2001  $0.70
4/1/2001  $0.69
5/1/2001  $0.69
6/1/2001  $0.67
7/1/2001  $0.66
8/1/2001  $0.62
9/1/2001  $0.61
10/1/2001  $0.60
11/1/2001  $0.57
12/1/2001  $0.55
1/1/2002  $0.55
2/1/2002  $0.56
3/1/2002  $0.57
4/1/2002  $0.56
5/1/2002  $0.57
6/1/2002  $0.59
7/1/2002  $0.59
8/1/2002  $0.58
9/1/2002  $0.58
10/1/2002  $0.57
11/1/2002  $0.56
12/1/2002  $0.54
1/1/2003  $0.53
2/1/2003  $0.54
3/1/2003  $0.59
4/1/2003  $0.63
5/1/2003  $0.62
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Insurance Program Development for Catfish Margin Protection
Prepared for Acquisition Services Directorate and Risk Management Agency

Catfish
price
minus
Feed
cost

6/1/2003  $0.59
7/1/2003  $0.56
8/1/2003  $0.55
9/1/2003  $0.56
10/1/2003  $0.57
11/1/2003  $0.61
12/1/2003  $0.63
1/1/2004  $0.67
2/1/2004  $0.70
3/1/2004  $0.72
4/1/2004  $0.73
5/1/2004 $0.72
6/1/2004  $0.69
7/1/2004  $0.68
8/1/2004  $0.68
9/1/2004  $0.68
10/1/2004  $0.70
11/1/2004  $0.69
12/1/2004  $0.69
1/1/2005  $0.73
2/1/2005 $0.73
3/1/2005 $0.73
4/1/2005 $0.73
5/1/2005 $0.72
6/1/2005 $0.72
7/1/2005  $0.72
8/1/2005 $0.72
9/1/2005 $0.72
10/1/2005  $0.72
11/1/2005  $0.72
12/1/2005  $0.73
1/1/2006  $0.73
2/1/2006  $0.73
3/1/2006  $0.75
4/1/2006  $0.79
5/1/2006  $0.80
6/1/2006  $0.81
7/1/2006  $0.81
8/1/2006  $0.81
v
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Catfish
price
minus
Feed
cost

9/1/2006  $0.83
10/1/2006  $0.84
11/1/2006  $0.84
12/1/2006  $0.84

1/1/2007  $0.84

2/1/2007  $0.84

3/1/2007 $0.84

4/1/2007  $0.84

5/1/2007  $0.84

6/1/2007  $0.82

7/1/2007  $0.76

8/1/2007  $0.73

9/1/2007  $0.70
10/1/2007  $0.68
11/1/2007  $0.67
12/1/2007  $0.65

1/1/2008  $0.66

2/1/2008  $0.69

3/1/2008  $0.74

4/1/2008  $0.76

5/1/2008  $0.78

6/1/2008  $0.79

7/1/2008  $0.82

8/1/2008  $0.83

9/1/2008  $0.83
10/1/2008  $0.83
11/1/2008  $0.82
12/1/2008  $0.82

1/1/2009  $0.81

2/1/2009  $0.77

3/1/2009  $0.77

4/1/2009  $0.76

5/1/2009  $0.76

6/1/2009  $0.76

7/1/2009  $0.77

8/1/2009  $0.77

9/1/2009  $0.77
10/1/2009  $0.77
11/1/2009  $0.77

-
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Catfish
price
minus
Feed
cost

12/1/2009  $0.76
1/1/2010  $0.76
2/1/2010  $0.77
3/1/2010  $0.79
4/1/2010  $0.80
5/1/2010  $0.80
6/1/2010  $0.79
7/1/2010  $0.79
8/1/2010  $0.79
9/1/2010  $0.82

10/1/2010  $0.83

11/1/2010  $0.84

12/1/2010  $0.86
1/1/2011  $0.93
2/1/2011  $1.00
3/1/2011  $1.08
4/1/2011  $1.14
5/1/2011  $1.17
6/1/2011  $1.23
7/1/2011  $1.25
8/1/2011  $1.28
9/1/2011  $1.28

10/1/2011  $1.27

11/1/2011  $1.26

12/1/2011  $1.25
1/1/2012  $1.25
2/1/2012  $1.23
3/1/2012  $1.20
4/1/2012  $1.17
5/1/2012  $1.04
6/1/2012  $0.93
7/1/2012  $0.84
8/1/2012  $0.80
9/1/2012  $0.79

10/1/2012  $0.80

11/1/2012  $0.82

12/1/2012  $0.83
1/1/2013  $0.82
2/1/2013  $0.82

v
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3/1/2013
4/1/2013
5/1/2013
6/1/2013
7/1/2013
8/1/2013
9/1/2013
10/1/2013
11/1/2013
12/1/2013
1/1/2014
2/1/2014
3/1/2014
4/1/2014
5/1/2014
6/1/2014
7/1/2014
8/1/2014
9/1/2014
10/1/2014
11/1/2014
12/1/2014
1/1/2015
2/1/2015
3/1/2015
4/1/2015
5/1/2015
6/1/2015

Catfish

price
minus
Feed
cost

$0.87
$0.89
$0.93
$0.97
$0.99

$1
$1
$1
$1
$1
$1
$1

$1
$1
$1
$1
$1

$1
$1
$1
$1
$1

$1

.03
.06
11
11
.10
.10
A3
S1.
A7
.19
.20
.20
.20
S1.
.19
.16
.14
.14
.14
S1.
A3

15

19

13

These are the data for Figure 21: Lagged catfish price forecast models:

Year
2000

Month

Jan
Feb
Mar
Apr
May

Forecasted Forecasted
6 month one-year

lag
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Forecasted Forecasted

6 month one-year
Year Month lag lag
Jun
Jul
Aug
Sep
Oct
Nov
Dec
2001 Jan
Feb
Mar
Apr
May
Jun
Jul $0.75
Aug $0.75
Sep $0.74
Oct $0.73
Nov $0.72
Dec $0.71
2002 jan $0.70 $0.75
Feb $0.70 $0.75
Mar $0.69 $0.74
Apr $0.68 $0.73
May $0.67 $0.72
Jun $0.66 $0.71
Jul $0.65 $0.70
Aug $0.63 $0.70
Sep $0.62 $0.69
Oct $ 0.61 $0.68
Nov $0.60 $0.67
Dec $0.59 $0.66
2003 jan $0.58 $0.65
Feb $0.58 $0.63
Mar $0.57 $0.62
Apr $0.57 $0.61
May $0.57 $0.60
Jun $0.57 $0.59
Jul $0.57 $0.58
Aug $0.57 $0.58
Sep $0.57 $0.57

v
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Year

2004

2005

2006

2007

Month
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan

6 month
lag

$0.57
$0.57
$0.58
$0.58
$0.57
$0.57
$0.57
$0.57
$0.57
$0.58
$0.59
$0.61
$0.62
$0.63
$0.63
$0.64
$0.65
$0.66
$0.67
$0.68
$0.69
$0.70
$0.70
$0.70
$0.70
$0.70
$0.70
$0.71
$0.71
$0.71
$0.72
$0.72
$0.72
$0.73
$0.73
$0.73
$0.73
$0.73
$0.74
$0.74

Forecasted Forecasted
one-year

lag
$0.57
$0.57
$0.57
$0.57
$0.57
$0.57
$0.57
$0.57
$0.58
$0.58
$0.57
$0.57
$0.57
$0.57
$0.57
$0.58
$0.59
$0.61
$0.62
$0.63
$0.63
$0.64
$0.65
$0.66
$0.67
$0.68
$0.69
$0.70
$0.70
$0.70
$0.70
$0.70
$0.70
$0.71
$0.71
$0.71
$0.72
$0.72
$0.72
$0.73
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Forecasted Forecasted

6 month one-year
Year Month lag lag
Feb $0.75 $0.73
Mar $0.76 $0.73
Apr $0.77 $0.73
May $0.78 $0.73
Jun $0.79 $0.74
Jul $0.80 $0.74
Aug $0.81 $0.75
Sep $0.81 $0.76
Oct $0.82 $0.77
Nov $0.83 $0.78
Dec $0.83 $0.79
2008 jan $0.83 $0.80
Feb $0.83 $0.81
Mar $0.82 $0.81
Apr $0.81 $0.82
May $0.80 $0.83
Jun $0.78 $0.83
Jul $0.77 $0.83
Aug $0.75 $0.83
Sep $0.74 $0.82
Oct $0.73 $0.81
Nov $0.72 $0.80
Dec $0.72 $0.78
2009 jan $0.72 $0.77
Feb $0.72 $0.75
Mar $0.73 $0.74
Apr $0.74 $0.73
May $0.75 $0.72
Jun $0.77 $0.72
Jul $0.78 $0.72
Aug $0.79 $0.72
Sep $0.80 $0.73
Oct $0.80 $0.74
Nov $0.80 $0.75
Dec $0.80 $0.77
2010 j5p $0.80 $0.78
Feb $0.79 $0.79
Mar $0.79 $0.80
Apr $0.79 $0.80
May $0.78 $0.80

v
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Year

2011

2012

2013

Forecasted Forecasted

6 month one-year

Month lag lag

Jun $0.78 $0.80
Jul $0.77 $0.80
Aug $0.77 $0.79
Sep $0.77 $0.79
Oct $0.77 $0.79
Nov $0.77 $0.78
Dec $0.77 $0.78
Jan $0.78 $0.77
Feb $0.78 $0.77
Mar $0.78 $0.77
Apr $0.78 $0.77
May $0.79 $0.77
Jun $0.79 $0.77
Jul $0.80 $0.78
Aug $0.82 $0.78
Sep $0.84 $0.78
Oct $0.86 $0.78
Nov $0.89 $0.79
Dec $0.92 $0.79
Jan $0.96 $0.80
Feb $1.00 $0.82
Mar $1.04 $0.84
Apr $1.07 $0.86
May $1.11 $0.89
Jun $1.14 $0.92
Jul $1.18 $0.96
Aug $1.20 $1.00
Sep $1.22 $1.04
Oct $1.23 $1.07
Nov $1.24 S 1.11
Dec $1.22 $1.14
Jan $1.20 $1.18
Feb $1.17 $1.20
Mar $1.13 $1.22
Apr $1.09 $1.23
May $1.05 $1.24
Jun $1.01 $1.22
Jul $0.98 $1.20
Aug $0.94 $1.17
Sep $0.91 $1.13
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Year

2014

2015

Forecasted Forecasted
6 month one-year
Month lag lag

Oct $0.88 $1.09
Nov $0.85 $1.05
Dec $0.85 $1.01
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

These are the data for Figure 22: Errors of the lagged catfish price models

Year
2000

Forecasted Forecasted
6 month one-year
Month lag Error lag Error

Jan
Feb
Mar
Apr
May
Jun
Jul

Aug
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Forecasted Forecasted

6 month one-year
Year Month lag Error lag Error
Sep
Oct
Nov
Dec

2001 Jan
Feb
Mar
Apr
May
Jun
Jul 13%

Aug 16%
Sep 17%
Oct 18%
Nov 22%
Dec 22%

2002 gan 22% 27%
Feb 20% 26%
Mar 18% 23%
Apr 17% 23%
May 14% 21%
Jun 10% 18%
Jul 9% 16%
Aug 8% 16%
Sep 7% 16%
Oct 7% 16%
Nov 7% 16%
Dec 8% 17%

2003 an 9% 18%
Feb 6% 14%
Mar -2% 6%
Apr -10% -3%
May -9% -3%
Jun -3% 1%
Jul 1% 3%
Aug 2% 4%
Sep 1% 2%
Oct 0% 1%
Nov -7% -7%
Dec -9% -11%
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Forecasted Forecasted

6 month one-year

Year Month lag Error lag Error
2004 jan -16% -18%
Feb -23% -24%

Mar -27% -28%

Apr -28% -28%

May -26% -26%

Jun -20% -20%

Jul -17% -18%

Aug -15% -19%

Sep -13% -20%

Oct -13% -22%

Nov -10% -21%

Dec -9% -20%

2005 jan 13% -25%
Feb -12% -23%

Mar -10% -21%

Apr -8% -17%

May -5% -15%

Jun -4% -14%

Jul -4% -12%

Aug -3% -11%

Sep -3% -9%

Oct -3% -7%

Nov -3% -6%

Dec -3% -5%

2006 jan -3% 4%
Feb -3% -4%

Mar -4% -6%

Apr -10% -12%

May -11% -13%

Jun -12% -15%

Jul -12% -15%

Aug -12% -14%

Sep -15% -17%

Oct -15% -17%

Nov -14% -16%

Dec -14% -16%

2007 jan 12% 15%
Feb -11% -16%

Mar -10% -16%

Apr -9% -16%
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Year

2008

2009

2010

Month
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug

6 month
lag Error

-8%
-4%

4%

9%
14%
17%
19%
22%
21%
17%

9%

0%
1%
3%
3%
4%
5%
5%
4%
4%
1%
-2%
-2%
-1%
-2%
-3%

Forecasted Forecasted
one-year
lag Error

-15%
-11%

-2%
3%
8%

11%

14%

17%

17%

15%
9%

0%
1%
2%
1%
1%
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Forecasted Forecasted

6 month one-year

Year Month lag Error lag Error
Sep -6% -3%
Oct -8% -6%
Nov -9% -8%
Dec -11% -11%
2011 jan -20% 21%
Feb -29% -31%
Mar -38% -40%
Apr -46% -49%
May -48% -52%
Jun -55% -59%
Jul -56% -61%
Aug -56% -64%
Sep -52% -64%
Oct -47% -62%
Nov -42% -60%
Dec -36% -58%
2012 jan -30% -56%
Feb -23% -51%
Mar -16% -44%
Apr -9% -36%
May 6% -17%
Jun 18% -2%
Jul 28% 12%
Aug 34% 20%
Sep 35% 23%
Oct 35% 25%
Nov 33% 26%
Dec 32% 27%
2013 jan 32% 30%
Feb 29% 32%
Mar 23% 29%
Apr 18% 28%
May 11% 25%
Jun 4% 21%
Jul -1% 18%
Aug -9% 12%
Sep -17% 6%
Oct -26% -2%
Nov -30% -6%
Dec -30% -9%
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Forecasted Forecasted

6 month one-year

Year Month lag Error lag Error
2014 Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
2015 Jan
Feb
Mar
Apr
May
Jun
Jul

These are the data for Figure 23: Catfish gross margins, 2000-2014:

Catfish
price
minus
Feed
cost

1/1/2000 $0.74
2/1/2000 $0.79
3/1/2000 $0.79
4/1/2000 $0.79
5/1/2000 $0.79
6/1/2000 $0.79
7/1/2000 $0.76
8/1/2000 $0.74
9/1/2000 $0.73
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Catfish
price
minus
Feed
cost

10/1/2000  $0.71
11/1/2000  $0.70
12/1/2000 $0.68
1/1/2001  $0.69
2/1/2001  $0.70
3/1/2001  $0.70
4/1/2001  $0.69
5/1/2001  $0.69
6/1/2001  $0.67
7/1/2001  $0.66
8/1/2001  $0.62
9/1/2001  $0.61
10/1/2001  $0.60
11/1/2001  $0.57
12/1/2001  $0.55
1/1/2002  $0.55
2/1/2002  $0.56
3/1/2002  $0.57
4/1/2002  $0.56
5/1/2002  $0.57
6/1/2002  $0.59
7/1/2002  $0.59
8/1/2002  $0.58
9/1/2002  $0.58
10/1/2002  $0.57
11/1/2002  $0.56
12/1/2002  $0.54
1/1/2003  $0.53
2/1/2003  $0.54
3/1/2003  $0.59
4/1/2003  $0.63
5/1/2003  $0.62
6/1/2003  $0.59
7/1/2003  $0.56
8/1/2003  $0.55
9/1/2003  $0.56
10/1/2003  $0.57
11/1/2003  $0.61
12/1/2003  $0.63
v
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Catfish
price
minus
Feed
cost

1/1/2004  $0.67
2/1/2004  $0.70
3/1/2004  $0.72
4/1/2004  $0.73
5/1/2004  $0.72
6/1/2004  $0.69
7/1/2004  $0.68
8/1/2004  $0.68
9/1/2004  $0.68
10/1/2004  $0.70
11/1/2004  $0.69
12/1/2004  $0.69
1/1/2005 $0.73
2/1/2005 $0.73
3/1/2005  $0.73
4/1/2005 $0.73
5/1/2005 $0.72
6/1/2005  $0.72
7/1/2005  $0.72
8/1/2005 $0.72
9/1/2005 $0.72
10/1/2005  $0.72
11/1/2005  $0.72
12/1/2005  $0.73
1/1/2006  $0.73
2/1/2006  $0.73
3/1/2006  $0.75
4/1/2006  $0.79
5/1/2006  $0.80
6/1/2006  $0.81
7/1/2006  $0.81
8/1/2006  $0.81
9/1/2006  $0.83
10/1/2006  $0.84
11/1/2006  $0.84
12/1/2006  $0.84
1/1/2007  $0.84
2/1/2007  $0.84
3/1/2007  $0.84
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Catfish
price
minus
Feed
cost

4/1/2007  $0.84
5/1/2007  $0.84
6/1/2007 $0.82
7/1/2007  $0.76
8/1/2007 $0.73
9/1/2007  $0.70
10/1/2007  $0.68
11/1/2007  $0.67
12/1/2007  $0.65
1/1/2008  $0.66
2/1/2008  $0.69
3/1/2008  $0.74
4/1/2008  $0.76
5/1/2008  $0.78
6/1/2008  $0.79
7/1/2008  $0.82
8/1/2008  $0.83
9/1/2008  $0.83
10/1/2008  $0.83
11/1/2008  $0.82
12/1/2008  $0.82
1/1/2009  $0.81
2/1/2009  $0.77
3/1/2009  $0.77
4/1/2009  $0.76
5/1/2009  $0.76
6/1/2009  $0.76
7/1/2009  $0.77
8/1/2009  $0.77
9/1/2009  $0.77
10/1/2009  $0.77
11/1/2009  $0.77
12/1/2009  $0.76
1/1/2010  $0.76
2/1/2010  $0.77
3/1/2010  $0.79
4/1/2010  $0.80
5/1/2010  $0.80
6/1/2010  $0.79
v
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7/1/2010
8/1/2010
9/1/2010
10/1/2010
11/1/2010
12/1/2010
1/1/2011
2/1/2011
3/1/2011
4/1/2011
5/1/2011
6/1/2011
7/1/2011
8/1/2011
9/1/2011
10/1/2011
11/1/2011
12/1/2011
1/1/2012
2/1/2012
3/1/2012
4/1/2012
5/1/2012
6/1/2012
7/1/2012
8/1/2012
9/1/2012
10/1/2012
11/1/2012
12/1/2012
1/1/2013
2/1/2013
3/1/2013
4/1/2013
5/1/2013
6/1/2013
7/1/2013
8/1/2013
9/1/2013

Catfish

price
minus
Feed
cost

$0.79
$0.79
$0.82
$0.83
$0.84
$0.86
$0.93

$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1

.00
.08
.14
A7
.23
.25
.28
.28
.27
.26
.25
.25
.23
.20
A7
.04

$0.93
$0.84
$0.80
$0.79
$0.80
$0.82
$0.83
$0.82
$0.82
$0.87
$0.89
$0.93
$0.97
$0.99

$1
$1

.03
.06
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Catfish
price
minus
Feed
cost

10/1/2013  $1.11
11/1/2013  $1.11
12/1/2013  $1.10
1/1/2014  $1.10
2/1/2014  $1.13
3/1/2014  $1.15
4/1/2014  $1.17
5/1/2014  $1.19
6/1/2014  $1.20
7/1/2014  $1.20
8/1/2014  $1.20
9/1/2014  $1.19
10/1/2014  $1.19
11/1/2014  $1.16
12/1/2014  $1.14
1/1/2015  $1.14
2/1/2015  $1.14
3/1/2015  $1.13
4/1/2015  $1.13
5/1/2015
6/1/2015
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