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Introduction

Over the past few years, there has been a noticegble change in agricultura policy that has
involved expanding the role of risk management and insurance. Subsidized crop insurance that
insures either crop yields or revenues has been the focus of much legidation and debate. In
generd, crop insurance programs involve government subsidies to producers to cover a portion
of insurance premiums along with reinsurance (and, in some cases, direct subsidies) to private
firmsthat provide the insurance. While these programs offer farmers ameans of risk
management, they have often been cosily and have drawn criticism for the incentives that they
create (Skees 1999b, Turvey). Recent legidation has now cleared the way to introduce smilar
insurance programs for livestock. Like crop insurance programs, these programs have the
potentia to establish risk sharing markets that will dlow producers to manage net income risk
associated with livestock production and, if subsidized by the government, dso have the
potentia to introduce perverse incentives to livestock producers. With thisinmind, itis
worthwhile to carefully evaluate the Stuation of livestock producers and the potentia effects of
subsidized livestock insurance. This paper will do just that by comparing the risk faced by
livestock producers with no insurance, fairly priced insurance, and subsidized insurance.

Livestock producers, like dl farmers, must make decisonsin arisky environment and
will make decisions based upon the leve of risk present and their individua attitude toward risk
(Anderson, Dillon, and Hardaker, Boisvert and McCarl; Hardaker, Huirne, and Anderson;
Robison and Barry). Given thelack of vertica integration or cooperation in the beef industry,
beef producers generaly have limited opportunity to share the risk of their respective operations
and are |eft to design individua risk management strategies. One type of risk that greetly

influences prafitability is marketing or price risk. Futures market hedging and cash forward



contracting provide opportunities to manage price risk. However, these dternatives come a a
cost. For example, futures options offer a mechanism to establish a price floor for some
premium. If futures markets function efficiently, this premium reflects the true vaue of the
option. Producers redlize that they will not always exercise these options and therefore in some
years will actudly forgo income in exchange for being insured againgt possible loss. Thus, the
option premium (and therefore the risk it is priced to manage) isinterndized into their decison:
making process. In generd, the premiums a producer will expect to pay are at least as much as
the payments they redize, over the long run. The same can be said for actuaridly fair price
insurance, which functions much like a European option and can only be exercised when it
expires. Aslong astheseinstruments are fairly priced, decison makerswill chooseto utilize
them or not based upon their individud risk preference. Specificaly, more risk averse producers
will forgo alarger proportion of expected income to redlize a given decrease in the variability of
that income.

If the same risk management instruments are offered with subsidized premiums, the true
risk is not internaized into the decison-making process and as a result, producers will be
inclined to take on more risk than they would with fairly priced insurance (Skees 1999a). Inthe
case of beef production, this can mean producing more beef and/or producing beef under riskier
conditions. As producers redlize that the true vaue of the insurance is greater than the amount
they must pay, they are likely to expand their operations to levelsthat result in their being
exposed to the same leve of risk as they were prior to the subsidy. This behavior has been
shown in some studies regarding subsidized crop insurance and crop production (Skees1999a

and 1999D, Turvey).



The generd god of this sudy isto highlight the effects of government subsidized
insurance on the actua risk faced by livestock producers. Specificdly, this paper will smulate
three possble marketing aternatives that alivestock producers might face: (1) sdling feeder
cattle with no means of price protection, (2) purchasing actuariadly fair European put options,
and (3) purchasing insurance in the form of European put options with a portion of the premium
subsidized by the government. Each dternative will then be ranked according to itsrisk
effidency for avariety of risk attitudes ranging from risk preferring to risk neutra to risk averse.
This ranking will be done using Expected Vdue Vaiance (E-V) Andyss and Stochastic
Dominance Criteria. Results from both dominance anadlyses will be of interest to policy makers
wishing to implement programs that allow livestock producers to manage marketing risk while
introducing gppropriate incentives to these producers. Results from the E-V andysiswill hdpto
gpproximate how much producers of different risk atitudes will value a government subsidy on
the insurance premium.

To complete this andysis, it will be necessary to present a brief review of choice under
uncertainty. Thiswill be followed by an explanation of how the three previoudy mentioned
marketing dternatives of alivestock producer are smulated. The three dternatives can then be

ranked and the results of this ranking can be discussed and conclusions can be drawn.

Conceptual Framework

It iswiddly agreed upon in agricultural economic literature that agricultura production
decisons are made in an uncertain environment and that depending upon an individud’s
averson to risk, he or she will evduate dl available risky aternatives accordingly (Anderson,

Dillon, and Hardaker; Boisvert and McCarl; Hardaker, Huirne, and Anderson; and Robison and



Barry). There has been much research concerning how to smulate this decison making process
to aid producersin choosing strategies that are optima to them. The classic modd for choice
under uncertainty is the expected utility framework as proposed by Von Neuman and
Morgangern. In thisframework, an individua will maximize utility subject to the probabilities
of the occurrence of “good” or “bad” events. While theoretically sound, this approach isvery
difficult to use in an gpplied sense, as it requires that the utility function of the decision maker be
known and specified. Sinceit is neither practical or, in Some cases, even possible to specify
decison makers utility functions, many aternative procedures have been devel oped to rank
risky dternatives. In genera these gpproaches are designed to present arisk efficient set of
choices, which isasubset of al available choices, and alow decision makers to choose from
them. Any dternative not in the risk efficient set is said to be risk dominated and should not be
consdered by the decison maker. Two widdy used techniques that follow this generd
framework are E-V andyss and stochastic dominance rules.

E-V andyss (Markowitz, Freund) is very widely published in agricultura economic
literature as means for ranking risky decisons. However, there has been debate as to whether E-
V andysisisatheoreticaly appropriate method to represent optimal decison meking. Itis
generdly agreed upon that expected utility theory (Von Neuman and Morganstern) provides the
theoretical base for choice facing uncertainty. E-V andyssis congsent with expected utility
theory in three cases (1) the underlying income didtribution is normal (Freund), (2) the
digtributions of the decison variable differ only by location and scade (Meyer 1987), and (3) the
underlying utility function is quadratic (Markowitz, Tobin). If any of one of these conditionsis

present it is generdly agreed upon that E-V andlysisisindeed consgstent with expected utility



theory. In addition to a presence of many economic studies, empirical evidence demongrates the
closeness of E-V andydisto the expected utility maximizing choices (Levy and Markowitz).

In this study it is necessary, as mentioned earlier, to Smulate livestock prices. In generd,
prices are not expected to be normally distributed and therefore the returns associated with prices
may or may not be normaly digtributed. Furthermore, comparing a case of no price protection
with purchasing a put option, which effectively truncates adigtribution a a certain price (strike
price — premium), ensures that the two aternatives do not differ only by location and scae.
Given these shortcomings, only under the assumption of aquadratic utility function can E-V be
expected to be consstent with expected utility theory. This assumption israther restrictive,
given that it implies that absolute risk averson increases as the level of payoff increases so that
a some leve margind utility of wedlth becomes negative (Robison and Barry; Hardaker,

Huirne, and Anderson). Even though these assumptions are not met, E-V andyssisdill a
strong andytica tool. According to Robison and Barry its Strengths beyond decision theory
include rdlative ease in deriving optima solutions and conducting equilibrium andyss and the
natura relationship between the concepts of risk and variability and the Satistical concept of
variance. Given these characterigtics and the fact thet this sudy aims only to rank the marketing
dternatives and gpproximate the value producers might place on the subsidy, E-V andysisisan
gopropriate tool for andyzing the three dternatives outlined earlier. If dternatives A and B are
mutually exclusive and/or not correlated, they can be ranked by caculating the certainty
equivaent (CE) or risk adjusted returns for each aternative using &V analyss asfollows:

1) CEa =E(A) - F(Va(A))

2 CEs =E(B)- F (Va(B))



where E(A) and E(B) are the expected values of A and B, respectively and Var(A) and Var(B)
represent the variance of each. F isarisk averson coefficient. If CEx > CEg then A dominates
B, if thetwo are equd then both A and B might be in the risk efficient set of choices. However,
for two choices with equa expected returns, the one with the lower varianceis preferred (i.e., the
risk dominant choice).

Given that the assumptions required for E-V to be consstent with expected utility theory
may not hold in this study, another test for dominance should be used to test the robustness of the
E-v results. For this reason, the choices will be analyzed using stochastic dominance (SD)
criteriaas ameans of ranking livestock marketing strategies. Three types of stochastic
dominance are generdly used to rank risky choices. These arefirst degree stochastic dominance
(FSD), second degree stochastic dominance (SSD), and stochastic dominance with respect to a
function (SDRF) or generdized stochastic dominance (Meyer 1977). SDRF isthe most
discriminatory and flexible test for risk dominance among the three SD criteria mentioned
(Robison and Barry; Hardaker, Huirne, and Anderson). Also, FSD and SSD can be shown to be
gpecial cases of SDRF (see Meyer for explanation). These characteristics of SDRF make it the
most robust and useful tool for thisandyss. FSD and SSD will be referred to in parts of the
andysis but the reliance upon ranking choices will be placed upon SDRF.

Unlike E-V andyss, which is based soldly on the first two moments of adistribution, SD
criteria condder the entire distribution and therefore can generdly ded with non-normdity of the
digributionsinvolved. Thisis because SD places fewer redtrictions on the utility function of the
decison maker and bases risk dominance on the entire cumulative distribution function (CDF) of

each dternative.



SDRF, like E-V, introduces the advantages of knowing decisions makers preferences without
actudly diciting utility functions. Thisis accomplished by relying on the specification of upper
(F u) and lower (F ) bounds of the Pratt risk aversion coefficient, which is often easier to
estimate than a utility function (Hardaker, Huirne, and Anderson). Assuming an individua has a

utility function U(y), then the Pratt coefficient is equal to

) -U'y)
Ue
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isfound. If the expresson is postive then A ispreferred to B. If the expression is zero, SDRF
cannot rank the two adternatives. If the expresson is negative, B might be preferredto A. To
veify thisA(y) — B(y) is subgtituted into the brackets and the expression is reevaluated. If the
minimum of new expression is pogtive then B is definitely preferred to A. If the expressonis
again negative, SDRF cannot rank the dternatives.

Both E-V and SDRF require the estimation of risk averson coefficients. McCarl and
Beder offer amethod for caculating the Prait risk averson coefficient when the utility function
isunknown. In their formulation the decison maker is sad to maximize the lower limit of a

confidence interva from anormdly digtributed set of returns. The formulais:

® F=24

where F = risk aversion parameter, Z, = the standardized norma one-talled Z vaue of an a

level of Sgnificance, and S, isthe relevant standard deviation under risk neutra returns. This



method will be used to estimate risk averson coefficients for both E-V and SDRF. S is
represented by the standard deviation of the expected price assuming the producer does not
attempt to manage price risk (this expected price will be defined in detail later in the paper) and
Za Will be specified from 5% to 95% in 2.5% increments. In thisformulation, Z; = 50% is
considered to be risk neutrd while Z; > 50% isrisk averse and Z, < 50% isrisk preferring.
Some of the extreme values of Z, are not likely redidtic levels of risk preference for agricultura
producers but serve to illustrate how individuds of different levels of risk averson respond to
available choices.

The ranking of the three aforementioned beef cattle marketing strategies will be
completed in the following sections of this paper. Firg, it will be necessary to specify the type of
beef producer to be andlyzed and make any necessary assumptions. Then the dternatives of no
price protection, fairly priced European put options and subsidized price insurance can be ranked
usng BV and SDRF. Thereaults of dl the analyss will then be reported and discussed with

concdlusons following this discussion.

Analytical Procedure
Assumptions Regarding the Livestock Producer

To examine livestock production it is often necessary to limit the examination to a
specific leve of production. Thisis because different levels of livestock production may require
very different management practices and decision-making procedures. For example, cow-caf
producers must purchase breeding stock and expect to recover thisinvestment over a period of a
few years. Backgrounders, on the other hand, purchase weaned calves (approximately 500

pounds) and sell them to feedlots afew months later as feeder cattle (approximately 750 pounds).



They are more concerned about short run prices and conditions than cow-calf producers. For the
purposes of this study, backgrounders will be used.

The assumption will be made that the backgrounder purchases weaned calves and will
sl themin 150 days. Therefore, the producer is concerned with the expected price of feeder
cattle 150 days from the date of purchase. One common method of estimating this expected
price is the feeder cattle futures market contract. Specifically, the price of the feeder cattle
contract that will expirein roughly 150 days will represent the expected price for a producer with
no price protection. To accomplish the gods Sated earlier, this study will approximate the risk
associated with this expected price and offer two risk management strategies to determine
producers willingness to adopt fairly priced European put options versus their willingnessto

adopt subsidized price insurance that is structured as a European put option.

Smulation of Expected Prices

To represent the risk associated with this expected price, it is necessary to further specify
the distribution of possble prices. Many investment consulting services report implied
volatilities of futures market contracts. These are usudly caculaed using Black’s formula for
pricing futures options. A known premium and strike level are used to solve for the implied
volatility. This messure of voldility represents the anticipated coefficient of variation of the
digtribution of possible prices for acontract. It isthen amatter of smple arithmetic to derive the
standard deviation and variance for the distribution. This study will use $38.50 / cwt the
expected price and 11.0% as the volatility measure (which was levd and implied voltility for
the September feeder cattle futures contract as reported by PM Publishing Options Andysisin

mid April). This results in astandard deviation of $9.74 / cwt and avariance of 94.77. As stated



earlier, normdly distributed prices are not commonly observed. It ismore likely that these
priceswill take on a digtribution more smilar to agamma distribution. Based on the first two
moments of the didtribution (mean and variance), a cumulative function of the gamma
digtribution can be fully specified. Thisfunction can be inverted such thet for agiven
probability, it returns a number that is expected to occur at that probability level in the gamma
digribution. By sdlecting 1000 random probabilities, ranking them in ascending order, and
insarting them into the gamma distribution one a a time, an accurate representation of the
distribution around the expected price can be obtained. This distribution will represent the
marketing aternative (M,) of sdling feeder cattle with no means of price protection.

Two risk management strategies will dso be proposed. Thefirst will be fairly priced
European put options (RM1). These options can be purchased by producers to establish a price
floor and can only be exercised at the time of maturity (i.e., gpproximately the sale date of the
feeder cattle). Thisdternative is smulated based on the firgt dternative. A drike level and price
are Hected. This study will use a 95% grike level, which trandates into a $84.07 / cwit strike
leve or price floor. With the first distribution ranked in ascending order each obsarvation ny is
evauaed. If isitlessthan $84.07 / cwt then an indemnity payment (IP) is added to it so thet it

equals $84.07 such that,

IP =$84.07-n," n, <$84.07 and

© IP =0" n,3 $84.07.

To avoid complicating the andysis, the option premium will be caculated based on these actud

payments rather than on an option pricing formula. This premium (P) is cdculated as:

1
7 P=—31IP.
(7) Nai .

10



In this formulation P is Smply the average of dl payments. N isthe tota number of Smulated
prices and dl other variables maintain their previous definitions. This specification of P ensures
that thetotal of al IR, equasthetotd of dl P, thus the options are actuaridly fair. With the
previoudy specified strike level, P=$2.02 / cwt. At this point the price digtribution for RM1
can be specified by the operation:
€5)) n+IP-P"i

The second risk management strategy (RM2) is government subsidized price insurance.
Thisinsurance will maintain the form of the European put option but producers will receive a
subsdy (S) from the government thet is a certain percentage of the premium. Thusthe
distribution for RM2 becomes
9) n+IP-P+SP) "i

Inthis study S=50% ($1.01 / cwt) making the out-of- pocket expense for RM2 $1.01/
cwt. It should be noted that this subsidy was chosen smply to represent the effects of a subsidy.
Subsidies on crop insurance premiums are limited to 59% while the Dairy Options Pilot Program
subsidizes 80% of dairy option premiums. Based on these programs, subsidies on livestock
insurance premiums could fal anywhere in the 59% to 80% range. The decriptive Satigtics for
al three dternatives are reported in Table 1 and the CDF of each isshown in Figure 1. With the
three choices clearly laid out, it is now possible to smulate producers  acceptance of the

dternatives by ranking the choices E-V and SD criteria

Ranking the Risky Alternatives
Theranking of My, RM1, and RM2 will be accomplished in atwo-step process. First,

only the choices of M, and RM1 will be available to producers. Under this scenario there are no



government incentives that subsidize risk management. A producer must choose to be fully to
market risk or attempt to manage that risk at some cost determined by the futures market.

The second scenario will compare M, with RM2. With government subsidiesin place, RM1
would Hill be afeasible dternative. However, no rational decision maker would choose RM1.
Thisis because RM2 dominates RM 1 under the E-V framework for dl valuesof F , Sncethe
variance of prices under each dternative but the expected price of RM2 is greater. Furthermore,
RM1 isdominated by RM2 in the sense of FSD. This makesit unnecessary to even evauate the
two using SSD or SDRF since the results will hold (Robison and Barry). In other words, for the
second scenario anyone wishing to manage marketing risk would aways choose RM2 over RM1
and anyone wishing to take on that risk would aways choose M,, therefore RM 1 is never in the

risk efficient set. The results of this ranking are presented and discussed in the following section.

Results and Discussion

Scenarios 1 and 2 (M, vs. RM1 and M, vs. RM2, respectively) were andyzed usng BV
and SDRF. Computer software devel oped by Goh et. a was used to rank choices by SDRF.
(See Goh . a for a complete description of the software.) 1n scenario 1 under both E-V and
SDRF producers who are risk neutral or have any leve of risk averson will choose RM1. That
iS, producers who maximize utility based on the income that they will redlize at least 50% choose
RM1. Theresults of this comparison are reported in Table 2. Not dl levelsof F arereportedin
the table. For the omitted levels of risk aversion, the results were identica to the reported levels
that would fal immediately before and after them. For example, resultsfor dl levelsF from 5%

to 30% are the same. It should be noted that FSD cannot discern between Mg and RM1. Thisis



because the CDF s cross (see Figure 1). However in terms of SSD, RM1 isdominant since all
risk averse producers prefer RM 1.
In Scenario 1 the results of the two methods of ranking choices are the same. It has been shown

that under normally distributed returns E-V and SSD (SDRF where O £ F £ + 4) are equivaen.

In this application, even though the distributions of expected prices are non-normal, the two
methods are still consistent with each other. On the other hand, the responses of the two
methods to the introduction of a subsidy are noticegbly different.

One interesting and expected effect of a subsidy on the purchase of insurance is that
individuals who previoudy received no margind benefit from the managing the risk of their
respective operations now redlize a benefit and therefore purchase insurance. Both methods of
ranking the choices show this. The results of the comparison of Scenario 2 are reported in Table
2. However, SDRF indicates that a greater amount of producers who would not choose RM1in
scenario 1 choose RM2 in second scenario. Thisis because a greater range of risk attitudes now
prefers subgdized insurance. This differencein the two techniquesis shown in Table 3. These
differences are due to the fact that SDRF bases decisions on the entire distribution of each
dternative and E-V on thefirst two moments. SSRF recognizes, to some degree, that mainly
downsderisk is being foregone and therefore even individuas with only a dight aversion to risk
would be better off utilizing RM1. E-V merely recognizes that the variance has decreased at the
expense of a decreased expected price and judges the tradeoff accordingly with no regard to the
type of risk that has been mitigated. 1t should be noted that both E-V and SDRF show that risk-
preferring individuals would actudly purchase the price insurance when it is subsidized. Under
both techniques, these are individuas who prefer more risk to less because they are willing to

wesether the voldility of amarketing strategy due to the chance of large payoffs a times.
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As mentioned earlier, the E-V approach cdculates an individua’s CE (or risk-adjusted
returns) for agiven stuaion. Given this CE it is possible to gpproximate the willingness to pay
by producers of different risk attitudes for RM1 and RM2. As mentioned earlier, there are some
theoretical concernsin using E-V as an empirica tool in this specific case, so these
measurements should be considered gpproximations. It should aso be noted that this willingness
to pay assumes that RM 1 and RM2 are the only marketing strategies available to livestock
producers and that they are mutualy exclusve. This does not dragticdly limit the discussion as
this study looks to identify broad trends in the effects of subsidized livestock price insurance on
risk faced by producers.

E-V andysis can be used to cdculate the willingness to pay for both RM1 and RM2.
Willingness to pay for RM 1 and RM2 can be determined by comparing the CE of M, with that of
RM1 and RM2, respectively, assuming that RM1 and RM2 werefree. That is, equations 8 and 9
were modified to leave out the (—P) term. The CE of M, was then subtracted from each. The
result is the premium amount that a person of each risk atitude will forgo to utilize the risk
management strategy. These measures of willingnessto pay are shown in Table 4. As expected,
the CE (and therefore willingness to pay) increases by the amount of the subsidy. Thisis
because a producer can now redlize the same expected price variance as with RM 1 but now
redize a higher expected price. Thismeansthat RM2 actualy has alower absolute voldtility
(CV.) than RM1 (see Table 1). All individuals who did not wish to purchase RM 1 and for
whom thisincrease in CE resultsin awillingness to pay thet is> P will now purchase RM2. It is
aso true that any individua whose CE is>P in scenario 1 would choose to purchase RM1. E-V

andyds dlows these changes in willingness to pay to be examined for dl levels of risk averson.

14



The case of therisk aversgon level of 47.5% provides an interesting example of how the margina
benefit that comes from managing risk is affected by the subsdy. In scenario 1, anindividud
with risk preference leve of 47.5% would be willing to pay only $1.36 / cwt for RM1 and if
forced to pay P for RM1 would realize a margind benefit of -$0.66 / cwt (willingnessto pay —
P). Under Scenario 2 the same individud iswilling to pay P for RM2 and receives amargind
benefit ($0.35 / cwt) from doing so. The same procedure can be used for dl levels of risk
averson to see this change in margina benefit. The group of producers whose risk aversion
level is greater than 50% were dready recaiving some margina benefit from paying P to utilize
RM1 as a marketing strategy. Their margind benefits now increase by the full subsidy amount.
Since the subsidy is based on the premium, this increase in margind benefit is directly related to
the amount of risk present. For example, this analyss assumed an 11.11% volatility of expected
price, which is appropriate for afeeder cattle contract only 5 months out. If a producer were to
insure ayear in advance volatility around the expected price might be as high as 18%. This
would result in afar premium of $4.30 and asubsidy of $2.15. For theriskier Stuation, the
subsidy isgreater. Thisindicates that, aslong asthe subsidy is based on a percentage of the
premium, producersin riskier Stuationswill receive a greater benefit from the subsidy.

These results show, as anticipated, that offering a subsidized insurance product could
very well effect the decison-making process of certain producers, depending upon their risk
attitude. In generd the subsidy obvioudy makes RM2 more attractive than RM1 to dl
producers. However, for many producers, the difference is enough to actudly change their

optimd risk management grategy from doing nothing to purchasing price insurance.
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Summary and Conclusons

Livestock producers, like dl agriculturd decison makers, will choose production and
marketing practices that maximize their individud utilities. The feasble production and
marketing practices will, in genera, have some leve of uncertainty associated with them. How
an individua evauates these feasble dternatives to maximize utility isafunction, in part, of his
or her aversion to risk (Anderson, Dillon, and Hardaker, Boisvert and McCarl; and Hardaker,
Huirne, and Anderson, Robison and Barry). This study focused on marketing risk and basicaly
ignored production risk (and all other sources of risk) during the andyss. Inthe case of a
backgrounder looking to sdll feeder cattle in roughly 5 months, the marketing risk or uncertainty
isthe feeder cettle price fluctuation over that 5 months. In the real world, producers can
purchase European options to establish a price floor thus mitigating the downside feeder cattle
price fluctuations. This study introduced this marketing dternative (with options being priced
based on the actud distribution of expected prices) dong with the dternative of not managing
pricerisk in Scenario 1. Next, in Scenario 2, subsidized insurance, in the form of subsidized
European options was offered along with the do nothing strategy as dternatives. For both
scenarios the optima choice for avariety of risk averson levels was chosen using E-V andysis
and SDRF. The differencesin the two scenarios were interesting and highlighted the effects of a
subsidy on the risk faced by livestock producers.

In Scenario 2, awider range risk attitudes, including risk preferring individuds, found
price risk management gppealing. This was true for both ranking techniques. It could dso be
shown with the E-V results that the margind benefit that producers redize from managing price
risk isincreased by the subsidy amount. Thisis evident in the increased willingness to pay for

subsidized insurance compared to fairly priced options (see Table 4). It iseasy to see how these
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two components could be of concern to policy makers. If individuas who have an inherent
desireto seek risk (i.e, F < 0) now redize apostive margind benefit from purchasing
insurance, it is conceivable that they will use this as means to finance the taking on of additiond
risk. This practice can resut in producers bearing as much or more risk as they did before the
subsidy wasintroduced. Furthermore, the very presence of this subsidy as rent to be collected by
livestock producers can change the structure of livestock production. If rational decison makers
redize that this rent is available to them only if they produce livestock, then livestock production
may then become a desirable (possibly optima) method of earning income. If producers are
atracted only by this rent, they may or may not have the management skillsto run alivestock
operation. In these cases subsidies could go to fund livestock price risk management that is
being used in lieu of sound management practices.

These are only some of the possible generd effects of subsdized livestock insurance. It
is beyond the scope of this study to attempt to quantify or even identify with certainty production
responses to subsidized insurance. However, by using proven and accepted tools for evauating
risky decison making and by observing past instances in the crop sector, as this paper has done,
it is possble inform decison makers about what these generd changes might be.

If the additional benefits redized due to the subsidy are used to invest in increasing
feeder cattle production, there are likely to be noticeable changes in beef cattle production. For
example, when market prices for beef are low enough, a decrease in the quantity of finished
cattle (cattle ready for daughter) occurs. Thisresultsin a decreased demand for feeder cattle by
feedlots which trandatesinto lower feeder cattle prices. In this case the backgrounders
examined in this study would now be willing to pay less than before for weaned caves. Asa

response to this cow-caf producers are likely to liquidate herds to some degree and decrease calf
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production. Unlessthereis achange in consumer demand for beef, this decrease in production
by the entire sector is eventudly redized at the daughter level and prices begin to recover.
Whilethis cycleisless defined in recent years it can still be observed in beef productions.

With subsidies on price insurance in place, backgrounders (and other levels of
productions) would now be responding to signals that are based on receiving this subsidy, in
addition to market sgnds. They might find that there is no reason to cut back production so
quickly when prices are declining since they are guaranteed the subsidy in addition to a price
floor. If feeder cattle production was kept at higher levels than the market would normdly
support there would be more finished cattle and, subsequently, more beef than the market
demands. This excess supply could serve to keep beef prices and cattle prices at other levels of
production low for prolonged periods of time. Simultaneously, production would be a
abnormally high levels. Furthermore, individud livestock producers might utilize riskier
management and/or production Strategies given their expectations of receiving the subsidy.
Taxpayer dollarsin the form of subsidies would be financing livestock production that,
otherwise, would not be taking place.

It is beyond the scope of this study to attempt to quantify these supply responses.
However, the tools used to identify and explain the generad trendsin supply response are well
established and accepted methods of analyzing risk. Therefore, the conclusons drawn here are
based on sound economic andysis and should serve as a garting point for criticaly evauating

the effects of subsdizing livestock insurance.
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Table 1. Descriptive Statistics of Three Price Distributions of Feeder Cattle Marketing

Alternatives
Mean Standard Dev CV.

($/ cwt) ($/ cwt) (%)
No Price
Protection 88.50 9.834 11.11
Fairly Priced
European Options 88.50 7.396 8.38
Government
Subsidized Insurance 89.51 7.396 8.26

Table2. Risk Efficient Marketing Alternativesfor Livestock Producersof Varying Risk
Attitudes

Risk Averson Risk Aversion Scenario 1 Scenario 2
Leve Coefficient E-V DRF E-V DRF
5% -0.33455 Mo Mo Mo Mo
30% -0.10657 Mo Mo Mo Mo
40% -0.05145 Mo Mo Mo RM2
42.5% -0.03864 Mo Mo Mo RM2
45% -0.02562 Mo Mo Mo RM2
47.5% -0.01780 Mo Mo RM2 RM2
50% 0.0 RM1 RM1 RM2 RM2
52.5% 0.01780 RM1 RM1 RM2 RM2
55% 0.02562 RM1 RM1 RM2 RM2
57.5 0.03864 RM1 RM1 RM2 RM2
60% 0.05145 RM1 RM1 RM2 RM2
62.5% 0.06508 RM1 RM1 RM2 RM2
65% 0.07830 RM1 RM1 RM2 RM2
67.5 0.09231 RM1 RM1 RM2 RM2
70% 0.10657 RM1 RM1 RM2 RM2
72.5% 0.12202 RM1 RM1 RM2 RM2
75% 0.13728 RM1 RM1 RM2 RM2
77.5% 0.15361 RM1 RM1 RM2 RM2
87.5% 0.23388 RM1 RM1 RM2 RM2
95% 0.33455 RM1 RM1 RM2 RM2

Note: Scenario 1 M, indicates the marketing strategy of doing nothing to manage price risk, RM1 and RM2 indicate
purchasing fairly priced European put options and subsidized insurance, respectively. In Scenario lonly M, and
RM1 areavailable. In Scenario 2 M, and RM2 are compared. E-V is Expected Value Variance analysis and SDRF

is Stochastic Dominance with Respect to a Function.
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Table 3. Risk Seekersfor Which Subsidized Insuranceis a Risk Efficient Choice While
Fairly Priced European Options are Not

Risk Averson Risk Aversion E-V SDRF
Levd Codfficient

5% -0.33455

30% -0.10657

40% -0.05145 X
42.5% -0.03864 X
45% -0.02562 X
47.5% -0.01780 X X

Note: E-V isExpected Value Variance analysis and SDRF is Stochastic Dominance with Respect to a Function. X
denotes that no price risk management was preferred to fairly priced European options while subsidized insuranceis
preferred to no price risk management.

Table4. Willingnessto Pay for Fairly Priced European Put Options and Subsidized Price
I nsurance

Risk Averson  Risk Aversion Farly Priced Subsidized
Leve Coefficient European Put Options Price Insurance
($/ cowt) ($/ owt)
5% -0.33455 -11.30 -10.29
30% -0.10657 -2.19 -1.18
40% -0.05145 0.01 1.02
42.5% -0.03864 0.52 1.53
45% -0.02562 1.04 2.05
47.5% -0.01780 1.36 2.37
50% 0.0 2.07 3.08
52.5% 0.01780 2.78 3.79
55% 0.02562 3.09 4.10
575 0.03864 3.61 4.62
60% 0.05145 412 5.13
62.5% 0.06508 4.67 5.68
65% 0.07830 5.20 6.21
67.5 0.09231 5.76 6.77
70% 0.10657 6.33 7.34
72.5% 0.12202 6.94 7.96
75% 0.13728 7.55 8.57
77.5% 0.15361 8.21 9.22
87.5% 0.23388 11.42 12.43
95% 0.33455 15.44 16.45




Figure 1. Cumulative Digtribution Functions of Three Feeder Cattle Marketing
Alternatives
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