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The Welfare Effects of Banning Tournaments When Commitment Is Impossible
There has been much discussion about o@nthie use of relative performance schemes
in the agricultural sector as pressure fiammducers involved in these tournament-type
contracts increases. Fixedfmemance standards are oftarggested as the alternative
form of remuneration for contracts, wkeesroducer rewards are tied to performance
relative to a predetermined standard rather than performance relative to the
contemporaneous performance of other producers.

Tournament-type contracts shield gesw from systemic risks, i.e., provide
insurance against shocks common to all &gdrut expose growers to the heterogeneity
of abilities found within the group whose perftance determines the benchmark, i.e.,
expose agents to group composition risk. &gasider a case in which the principal is
involved in two periods of contracting amdntracts are only enforceable for a single
period; i.e., the principal cannot commit teetparameters of sewd-period contracts
during the first period. This is quite commipnagricultural contracting. For example,
many hog finishing contracts explicitly nateat quality standards used in compensation
formulae may be altered in the future if the contracted standards significantly deviate
from industry standards while broiler cordts cover only one grosv period at a time
(Levy and Vukina).

The introduction of multiple periods withotlte ability of the principal to commit
to future actions introduces a potential sourcaefficiency known as the ratchet effect.
Agents reduce effort in early periods to lower the principal’s expectations concerning
future performance and, hence, set contract terms more favorable for the agent in later

periods (Olsen and Torsvik, Weitzman). By commitment, we mean that the principal



writes contracts where the parameters of lattetracts are independent of information
revealed during the course of contracts written in earlier periods and, consequently,
agents’ optimal choices of effort for the entire sequence of contracts can be determined
with initial information. Without this abily to commit to future contract parameters,
implicit incentives to alter early period effort to gain more favorable terms of trade later
in the time horizon may emerge.

Previous comparisons of tournamentssus fixed performare standards in an
agricultural context consider only a statiamework; i.e., a single period (Tsoulouhas
and Vukina 1999, 2001) or mult@periods with commitment (Levy and Vukina). In
each case the authors make convincing argtsnehat, for the case of broiler chicken
production, static modelsnd dynamic models with comitment predict that banning
contracts with relative performance measure would reduce total surplus (principal’s plus
agents’ surplus) because the productiomavece attributable to common production
shocks is substantially larger than the variance attributable to agents’ heterogeneous
abilities, i.e., the positive insurance provision effect outweighs the negative group
composition risk effect.

Using a dynamic model in which theimeipal cannot commit, however, Meyers
and Vickers find that a ban of relative perfamse measures could improve total surplus
when the ratchet effect is large enough. The only empirical investigation of ratchet
effects in agricultural markets reveals little affirmative evidence (Allen and Lueck),
however this investigation focused on aghural land rental markets, which do not

commonly employ comparative performance measures.



The purpose of this paper is to ex@d whether banning relative performance
measures could increase total surplus when commitment is not possible and, if so, to see
if the situations in which welfare callbe improved correspond to the empirical
regularities of the broiler chicken market. We begin by developing a two-period model
similar to that of Meyers and Vickers (MV) in which a single principal contracts with two
agents. The risk neutral principal valuespotitcreated by the risk-averse agents. The
agents create output via a production function théinear in their own costly effort, in
their own ability, in a common production gtk and in an idiosyncratic production
shock. We then consider the welfare effeaf a policy that bans the principal from
comparing one agent’s performance to that of another agent during the same period.

The model and analysis extend MV in tlumdamental ways. First, it allows for
serial correlation in common productioshocks to accommodate the empirical
regularities of such shocks in many agricultural contexts including broiler production.
Second, we consider a more feasible sasre@@ ban of tournament contracts; MV
analyze a ban that forbids the principal frosing current or past performance of other
agents to set contract parameters. Furtbeemthe current effort is one of the few
analyses to consider ratchet effects in an agricultural context and to consider the
implications of banning tournaments in a setting where commitment to future contract

parameters is not possible.

Model
In the spirit of Meyers and Vickers, consider a principlwho is contracting with two

agents &, Aj) over two periods, = 1, 2. In period A produces outpuk;, according to:



(1) Ha=&+Ba+z+ Ua

wherea is the time invariant ability level of agekite; is the effort put forth by agekt

in periodt, z is a common shock experienced by both agents in perod uy is an
idiosyncratic shock experienced by agknh periodt. Agents know their own ability

level while all agents and the principal are aware of the distributions that contain agents’
ability levels and the distributions from which the common and idiosyncratic shocks are
drawn. Agents observe random shocks after singoeffort but are nadirectly informed

of the other agent’s ability. The principalngever made aware of the realized shocks.

The random and unknown elemeats distributed as follows:

o (et 7

a 0 nt, T,

0
3) a-N ,02[ 2 'OTZH and
zZ, 0 pr, T,

(4)  wx~N[O, 1307 Ot, k,

wheret; 2 0i =1, 2, 3 andt; + T2 + T3 = 1. The correlation between agents’ ability
levels equals) while p is the serial correlation of the common shbckVe assume no
correlation between ability, common shock and idiosyncratic shock[iegz] = E[axu]

= E[zuy] = 00k, t. Together, this yields and uncatmnehal distribution for production of
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where &, denotes the conjecture (which is correct in equilibrium) concerning &gent

effort in periodt, R =13 + p12 is the time series correlation between production levels for



the same agent = n1; + 12 is the cross sectional cola@on between agents’ production
levels during the sae time period, an& = nt; + pT2 is the correlation between output
of different agents in different periods.

Given that production levels are naly distributed, one can deduce the
following condition expectations and variances, which will be of use later in the analysis:
(6)  varf | x;) =0%(1 —C% =0’V

(7)  varfe | xu) = 0%(1 —R) = 6%V,

R*+C*+K*+4CKR-2(R’C* +R*K*+C?K?) -1
(8) varfai | xai, Xaj, X)) = o’ R2+C2+K?2-2CKR-1
= 0%v3
R? -2CKR+K?
9)  varfe | X, x1j) = o%[1- _c? ] =0,

(10)  ElXai | xai, xj, %] = & +y(%ai - €;) + &u(xaj - &) + (X - &)
where

R(R* -C? -1-K?)+2CK
R?>+C2+K?-2CKR-1 '

(10a) y = cova, Xii | Xgj, Xgj)/varui | Xaj, Xoj) =
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(10b) &1 = covai, Xaj | Xoj, Xai)/var(xy | Xai, Xg) =

C(C*-R*-K?-1)+2KR
R?+C?+K?-2CKR-1

(10c) & = coviai, Xgj | Xai, Xa)Varly | Xai, Xqj) =

The principal forms a contract with bo#igents at the beginning of each period
with a wagew, paid in the form:

(11)  wi =0+ Be Xie + OeXie



whereq; is a fixed paymenf}; is a piece-rate reward based upon agemgroduction and

[ is a payment based upon the performance of the other agent. The agent’s cost of
exerting effort isC(e;) = %)%, which is a strictly increasing, convex function ef

The risk-averse agents have utility

(12) U= — expfriwy — ¥201)” + W — ¥2€2)]}

wherer is the Pratt-Arrow coefficient of absa&urisk aversion. Given the normality
assumptions for the random shocks am#nown abilities and the linear form of the
payment scheme, ageid expected utility has the certainty equivalent of

(13) CE =E(wy) — ¥%41)* +E(Wi) — ¥42)” — Yar varfwiy + Wi).

The risk-neutral principal’s objective with respect to agel$ to choose payment
parameterst;, 3; andl]; to maximize

(14)  E(x1) —E(Wi) + E(x2) — E(Wiz).

The principal faces several constraints. First, incentive compatibility constraints require
the agent to choose effort levels to maximize expected utility. In the second period this
merely requires the marginal effecost equate with marginegturn from effort or thagy

= B2. In the first period, however, the choice will be more complex as effort exerted in
period one may alter the pripeil’s choice of wage parameteand, hence, marginal
returns to effort in period two.

Second, because pre-commitment is possible, time consistency constraints
require the principal to utilize first-periodformation to optimally alter second-period
contract parameters.

Third, participation consaints require the principal to offer a contract with

expected utility greater than or equal to each agent’s reservation utility/ClEez T,



where agents are assumed to have identical reservation utilities. Following MV we
consider instances in which an agent’s bargaining power may increase over time with
perceived ability level.

Incorporating these constraints transforms the principal’s objective yields
(15)  en— Y €u)° + e — Yo ) — Yor varfvy +Wo) —U0 =W - 0.
Under a first-best situation, the principal entices agents to @xerl and, because effort
is observable, the payments offered by theggpal would be fixed (no wage risk); hence
W = 1. We formulate a welfare loss function as the value of social welfare at the first-
best less the value of social welfargder asymmetric information structure

(16) L=1-W=%[(1—e)® + (1 —ex)”+r varfuy +wy)].

Static Losses from Banning Comaprative Performance Incentives
To begin we analyze a restricted, singlelgénersion of the model. With no dynamic
consequences of an agent’'s effort choice, an agent satisfies the incentive compatibility
constraint by choosing effort equal to the marginal incenfivel'his substitution yields a
welfare loss function of
(17) 1=%[(1-B)* +r var(ny )]

= % [(1-B)* +ro® (B*+ 07 + BOC)).
The principal choosg$ andd to minimizel and, assuming for the moment that the agent
has no bargaining power, the principal choogesuch that the agent’'s participation
constraint is met with equality. Note that thenly appears in the variance term; hence,

eliminating O from the principal’'s control, as would occur if relative performance



contracts were eliminated, will increase payment variance and reduce welfare. Optimal
values are

(18) O =-C and

(19) B""=U[L +rcv],

where the superscripRP stands for the optimal paratee under a relative performance
contract. The minimized loss function is

A7) 1FP =1 (1 D) = vardV1/[1 + rdvy] = A(va)

where we define the strictly increasing function

(20)  A(V) =%roV /[l + oV,

and where\(0) = 0 andA(w) = %. If relative performance indicators are banned, the
principal is restricted to a contract in which= 0; the principal would optimize via the
choice off3 only. Denote the outcome of this optimization as

(19) PB®=1/[1 +rdA,

where the superscripB* denotes a ban. The accompanying loss function is

A7) 1B=% 15 =%rdl +rd).

The per period welfare loss from banningrimaments in a static framework is

ro?

(21)  P=IT=A(D) ~AWs) = (1 -va) 2(1+ro®)(+ro’v,) z

Banning tournaments can never be welfare improving in a static setting. If agent abilities
were uncorrelatedy(= 0) and there was no common shock< 0),v; would equal one

and, hence there would be no welfare loss fb@mning tournaments. However, in such

a situation, the principal would never optimatlyoose to institute a tournament, i.e., that

vi= 1 impliesp = °.



As agents’ abilities become uncorrelateyl £ 0) and as idiosyncratic shocks
disappear 1; = 0), v; tends toward zero and the vl loss associated with banning
tournament compensation increases. Torgions the results derived by Tsoulouhas and

Vukina (2001) in astatic model witim agents.

Dynamic Model Results
To begin the dynamic analysis, we beginthe final period. The principal solves the
problem as in the static case only she @8 additional information from period one
output from both agents and, because she cannot commit to ignoring this information, it
is used to formulate final period incentives. Hence the problem for the principal is to
choosen, B and to minimize
(22) ly=% [(1 —B2)* +r var(wy | X, Xa))]
= Y5 [(1 Bo)* +r {B2” varai | xai, X)) + 02° vary | Xai, ;)

+ B2L12c0V (i, Xgj | Xais Xa))}]
As before,[1, only appears in the variance teand is dependent upon the choice3gf
hence/[], is chosen to minimize the conditional variancevgf which occurs when
(23) Uz =—PB2 cov(xai, Xoj | Xui, Xy)/varXyj | Xai, X3j) = —B20,
where the latter equality follows from (10c). Plugging this back into (22) yields

) _ 2 2 _{COV(X2i1X2j |Xli1xlj)}2
(22') |2—1/2[(1 B.) ”{(ﬂz) |:Var(X2i | %4, %;) vartg, 1%.%,) }}J

where the term in square brackets is equal toxydkai, Xij, Xg) = 0%V (equation (8)).

Minimizing the loss with respect & yields



1
1+r0%v,

(24) B =
Agents, who are following incentive compatibility constraints,eset 3, and the loss
of social welfare in period 2 compared to first best equ@ly.
The agent’s certainty equivalent in period 2 is
(25) ACE =0y + B2 E[Xa — 82X | X, Xy] — ¥2 €2)° — Y407 (B2,
whered; is defined in (10c). Assume that theeatis participation constraint in period 2
requiresACE, = u +bTCE, where
(26) TCE =E[ai |xi, xy] + &, — ee)" — ¥er (B")vs0”
is the total certainty equivalent to be kairged over before the beginning of the second
period and & b < 1 is the agent’s exogenous bargaining power for negotiating incentives
in the second period.
Using this participation constraint to solve toryields
(27) =0 +bTCE + % ()° + Y4 (B2) V30" — B2 ElXai — SoXej | Xai, X4j]
Plugging this into the wage contract for period 2 yields
(28) way = constant +bE[a; | Xui, Xy] + B2~ { Xai — S2Xoj — E[Xai — BXgj | Xai, Xai]}
RP{

= constant BEa | xai, Xgj] + B2" { Xai — E[Xai | Xai, X4, X2i]}

where constant & + b(&, )% + (1 —b)[¥(ex)? + Y2r(B."")?Vv207] which is independent of

all output levels. Bargaining power adgistgent payment according to the principal’s
expectation of agent ability contingent upon first-period performance of both agents. If
an agent’'s ability is below average (<0), then the agent's wage will be lowered in
proportion to the exogenous bargaining power coeffickent,

We define

10



(29) El = Bl + b(alaxli)E[a,- |X1i, le] - BzRP(a/axli)E[Xzi |X1i, X1j, ij]
=By + bW —B,
wherey is defined in equation (10a) and

(30) Y= Tl(l_”C)
1-c?

The termfi1 is the coefficient on agenis first period outputx;;, and is composed of the
explicit incentive from period 103¢), a reputation incentiveb) and a ratchet incentive

(B.""y). Higher reputation incentives and lower ratchet incentives increase the agent’s

incentive to provide effort in the first period.

In period one the agent’s effort level will be set equ@l to Define [J, as the
first-period coefficient on agefjits output anda;, as the first-period fixed payment. The
principal minimizes equation (16)

L= [(1-B,)%+ (1 —B")? + r var(wy +wa)].

Expanding the variance expression yields

var(Bxu + 0, xq + B2 + Oz %),

= var((B, + B2P)xai + (O + B2d) xy) + var@:Txa — E(xai | X, X, %)),
where we utilizell, = —8,%;. Minimization ofL with respect tdJ requires minimizing
variance of payments with respectig this yields

COV(Xy , %) X

o RP;
var(x,; ) i —B2"%

0 =~ (B.+ B"Y)

11



Plugging this back into the variance expression yields

cOV(X; %, )

Xgj]) + varB2"xa — E(Xai | X, X4j, X31)])
var(x;;)

= var([B, + B2Vl xu —

= (El-l- B2Y)? v10® + (BN vs0?,
where we utilize the definition of conditional variances for the multivariate normal and

the definitions from equations (6) and (8). The loss function is
L= % [(L-B,)* + (L -7 + 1 (By+ B W) vac” + B Vao?]
Minimizing the loss function with respectﬁp and solving yields

RP, 2
E RP _ 1-B, yro’v,
! 1+ro?v,

Plugging this back into the loss function and recalling the definitioA(@f from

equation (20) yields:
2
L = AL +B2")? +A(va) =A(va) {“Lz} +A(va).
1+ro‘v,

The first term is the loss associated with the static outcome of the mddél,
multiplied by the squared term in square brackets, which is strictly greater than one for
strictly positive ratchet effecty & 0). This means the welfare loss during the first period

in the dynamic model is greater than a single-period loss in a static model for positive
ratchet effects. That is, because exerting effort in the first period increases the principal’s
expectation of performance during the second period the agent has an incentive to lower
effort, and this causes the loss above that expaieim the static model. The size of this

loss diminishes as the magnitudethe conditional variance of; increases. The last

term is simply the welfare loss incurred during the second period.

12



Two Types of CPI Restrictions

To consider the welfare impacts of bannmetative performance indicators we consider

two restricted cases of the previous analysis. First is what we call a same-period ban,
which restricts the principal from using playgs contemporaneous performance in
devising contract parameters for playerContrast this to what we call a full or all-
periods ban, which disallows the princigedm using information concerning playgr

from either period to develomntract parameters for player Static analyses of banning
comparative performance incentives are implicitly restricted to same period bans as is the
ban analyzed by MV.

In practice banning same-period comparative performance measures is more
practically implemented than is banning all-periods comparative performance measures
because updating of general benchmark parameters is seemingly insidious. That is, it
might be quite simple to document in court that a firm had an explicit policy that
compared one agent’'s performance to the performance of others or, even via statistical
analysis of payment by performance, to show a firm held an implicit comparative pay
policy in a given period. However, unleasfirm had an explicit policy of updating
benchmarks over time using all agents’ performance levels, it may be more difficult to
prove that a firm altered its expectations for a particular agent due to past performance of
all agents, particularly if agents’ abilities were correlated and common shocks were
sizable?

Analytically, the parameters chosen unde all-period ban would be the same
parameters chosen by the principal if ag@st performance held no information

concerning agents performance, i.e., iff = 1, = 0. For these restrictions, which are

13



denoted by the superscript letté, the key variance terms simplify as follows"® = 1
andvs™® = (1 -1,9).

In this case the relevant contract parameterafe= 1/[1 +ro(1 —1,9)] and
B/® = (1 —B,**tara?)/(1 +ra?), the ratchet and reputation incentives Afe= W8 = 1,,

and the resulting loss function is:

0

A8 = AL + Y2 4 A = m){u—z
1+ro’(1-1,)

} +A1-1,%).

Analytically, the same-period ban is equivalent(ig= 0, = 0. The optimal

second period piece-rate is

1
1+ro’v,

(24) B =
wherev,o? = varfo | X, x3;) and the superscripsB refers to a same-period ban. This
reflects that wage parameters in the sequartbd cannot incorporate same-period results
from ageni, but can incorporate previous period results from ajgehihe second-period
piece rate with a same-period ban will be Benahan the piece rate with out the ban
becaus®,is larger tharv; asv, is conditioned on less information thag
Following the same procedures as before, the effective second period wage is
W,,; %8 = constants + bE(a; | X, X3j) — B2 " [Xai — E(ai | Xai, Xa)]
where constags = s + bé, + (1 —b)[*2 (&,)° + % B2°D)° ro*vy. The effective
coefficient on first-period effort by agenéquals

B,%°= B1%5+ b(@/dxu)E(ai | X, X) — B> (0/0xw)E(xai | Xai, Xj)

=B,5B+ bWS B_p,5B\58

14



where the reputation incentive & ® = WX and where ratchet incentive y&° = (R —

CK)/(1 —C?. The reputation incentive is unchanged for a same period ban because the
other agent’s performance is used only faomulate the principal’'s expectations
regarding agerits ability, which is then utilized in the following period.

The loss function undersame period ban is
L%= 95 [ (L =B,%) + (L B2 + r varfwy + wa)]
= % [ (13,7 + (1 B2 + r var(B,*xu + B2 xa)].
The variance term can be restated as
var{(B,% +y5%B,%%) xy + 85y + B — v B — 8B xyy)}
= 0H{( B, +y™B,%) % + (6% + 20(B,™ +y¥B, )8+ (B4}
whereC is the covariance of; andx,;. Minimizing LSBwith respect toB,*® yields
B,>® = (1 40?[By>C+ C8°Y) / (1 +ra?).
The resulting loss function is:

LS%=36{ (1 -B,%)? + ra”[(B, % +y>B,*) * + )" + 2C(B, +y*B, )3 I} + A(va).

Welfare Effects: The Case of Broilers

To explore the implications of banninglatve performance measures we calibrate the
loss functions defined above ttevy and Vukina’'s empiricalesults, which are based on

data from more than 7,000 flocks of broitehickens grown under tournament contracts
over a period of about two years. Levy afndkina (LV) model the performance of five

types of growers as a two-way fixed effects model. Performance is measured as the unit

cost of producing chickens, wihicovers chick, feed, mediciaad other flock costs.

15



Their estimates of the percentage of variance attributable to abilitygpmmon
shocks;t,, and idiosyncratic shocks;s, are listed in table 1. LV also publish estimates of
total variance, which they express on a peund of production basis. We use the
midpoint of per bird weight ranges providbg LV in their footnote 15 and a birds per
flock estimate of 22,000 taken from broileroduction enterprise budgets (Vukina) to
project the total production variance fleck figures in the right-hand column.

LV do not publish an estimatof serial correlationp, but do present a graph of
common shocks over time (their figure 2) that is consistent with positive autocorrelation;
we assume serial correlation equals %4. do/not present estimates correlation among
abilities, only the total variance of grower ability; hence we assym®3 Finally, we
have no data on grower risk aversion and, indeed, little empirical evidence is published
on coefficients of absolute risk aversior), (which is critical to our analysis, so we
examine a broad range of possible values.

Figure 1 graphs the welfare loss from implementing a same-period ban (dashed
line) and an all-periods ban (solid line)refative performance indicators as a function of
ro?, where the amount of the welfare loss ipressed relative to the loss from no ban,

,L°B— ", The model is calibrated to the proportional variance parameters from the

e.g.
pooled broiler contract results in LV, in whiabout 31 percent of variance is attributable
to grower ability and 63 percent to common shocks. Line segments below zero represent
regions in which a ban is welfare enhancing.

The all-periods ban increases total surplus wigdmises above 0.6 or, given the

calculated total production vance of 4,670, when the coefficient of absolute risk

aversion rises above 0.0001285. If growealewere low, say $50,000 (about half the

16



cost of constructing and equuing a single broiler unit or about two-thirds the 1998
average net worth of limited resource famnas defined by US Department of
Agriculture’s Economic Research Service), thizuld equate to a coefficient of relative
risk aversion of about 6.4. Antle reportéregtes of relative riskversion coefficients
from US agricultural producers in the rarggé.19 to 1.77 while Neilson and Winter
summarize empirical estimates of relative risk aversion coefficient for moderate risks
taken by consumers in the range of 0.07 to 4.2. Hence, a relative risk aversion coefficient
of 6.4 could be considered extremely risk aeerlf grower wealth were similar to the
average US farmer, say around $750,000, tlisldvequate to a relative risk aversion
coefficient of 96.4, which is greater than published any published estimates of risk
aversion by nearly an order of magnitude. Scenarios that feature pgsaneehigher or
lower p are less favorable to the proposition that an all-period ban increases welfare.
Figures 2 and 3 decompose the welfass and help provide some intuition
behind the results presented in figureThe top panel of figure 2 graphs the second-
period piece rate under a relative performance contract (dotted line) and under an all-
periods (solid line) and same-period (dashegl) lran of relative performance indicators.
The piece rate under a relative performance contract is larger for all levefsbefcause
the principal can use the contemporaneous performance of the other agent to insulate the
agent from common shock risk, the dominant source of risk, during the second period.
This translates to the lowest welfare ldssing the second period (graphed in the bottom
panel). In other words, the relative performance contract allows for the sharpest effort
incentives because it provides the most positive insurance effect. Note the same period

ban contract can provide marginally strongierce rate levels during the second period

17



than the all periods ban because the prin@aa utilize lagged relative performances to
formulate second period parameters andcégeprovide some insurance against common
shocks. While not pictured, we note thasasal correlation becomes stronger lagged
performance becomes more informative BR%will grow.

The top panel of figure 3 graphs the ratchet effgég) for each of the three
arrangements over the rangg. This clearly reveals that the ratchet effect is strongest,
i.e., reduces welfare the most, when relative performance measures are in place. This
stems from the fact that sew period piece rate incentives are the sharpest for relative
performance contracts, i.83"" > B,°°> 3,5, and from the fact that first period
alterations of effort have the largest impawtthe principal’s expectation for output by
that agent during the second period whertikegerformance contraare in place, i.e.,
V>

The graphs in the bottom panel balance the welfare loss associated with the
ratchet effect, which is least favorable to the relative performance contract, against the
first period insurance effect, which is stdavorable for the relative performance
contracts. The insurance effect is the most favorable for the relative performance
contracts because contracts with either a gamied ban or an all periods ban on relative
performance indicators can provide no insgeaagainst common shocks in the first
period and, hence, weaken piece rates emdespondingly, individual effort incentives.

The curvature presented in figures 2 and 3 helps provide some intuition for the
curvature of the relative benefits from bannindigure 1. When risk aversion is zero,
the bans have no impact on welfare as &teirates are set to 1 regardless of any ban

that might be in place because the principal makes the risk neutral agents the residual

18



claimant and allow agents to bear all risk. As risk aversion is introduced welfare initially
decreases due to the bans because thepal cannot use the relative performance
indicators to provide the agents any insi&against common shocks and the benefit
welfare boost from mitigating the ratchet effect has not fully taken hold. At higher levels
of risk aversion the benefit from mitigating the ratchet effect gains the most relative
traction and can lead to welfare gains.

To reiterate, the model calibrated to &stimates for the pooldatoiler contract
data from LV are supportive of welfare gainsyofdr levels of risk aversion not typically
reported in the literature. Table 2 lists the minimum relative risk aversion coefficients at
which growers with two differenwealth levels operating undeach of the six contracts
would benefit from a same-ped and all-periods ban on rgélee performance indicators.

A same-period ban realistically could increagelfare under only one contract, Roasters
with Female Fillers #1, and then only for strongly risk averse, lower wealth growers. An
all-periods ban under that samwantract could improve welfe for lower wealth growers
near unitary relative risk aversion. Bans urttie remainder of contracts either are not
welfare enhancing at any level of risk aversion or are not welfare enhancing at levels of
risk aversion commonly estimated in empirical studies.

So far we have discussed the impaEfdbanning relative performance contracts on
total surplus rather than welfare effects for growers in particular even though growers are
the impetus for much of the proposed legislagfforts to curb tournament contracts. As
Tsoulouhas and Vukina (2001) point out, in &étrsence of grower bargaining power or
policies that essentially mandate a shift in bargaining power from the principal to the

growers (explicitly modeled dsin this paper), growers receive the reservation utility
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level regardless of the type of contract issued. Hence, the issue of grower welfare is a
moot point in many analyses that use a principal-agent model.

Whenb > 0, or when growers have strictly positive bargaining power,
distributional effects do arise in our modeThe presence of bargaining power allows
growers to recover their ability levet, in proportion to their bargaining power, as part
of the second period wage. Becaagsis assumed to be diditited normally with zero
mean, this suggests that, on average, grovaee no better, but the distribution among
growers is now correlated with ability level. That is, in the presence of bargaining power,
grower remuneration grows more disperseith above (below) average grower’s
compensation rising above (falling below) first period ex ante expected returns.

This dispersion of grower wages occurs more quickly in the presence of relative
performance information than if relative performance information is banned.

Particularly, in both unfetted relative performance contracts and contracts featuring
same-period bans of relative performadeaga, the principal uses lagged relative
performance data to formulate expectations concerning agent ability. Under an all
periods ban, the principal can only use #gent’'s own lagged performance information
to formulate expectations concerning ability.

An agent’s ability to shape this key figudg,is calculated for each of the six sets
of parameters and presentedable 3. When an all periods ban is in effect this
parameter reduces tg, the fraction of variance attributable to agent ability each
case the ability to use lagged relative performance data greatly enhances agents’ capacity
to signal ability and causes greater dispersion in grower payments, in some contracts by

as much as four times. Hence, in the presence of some bargaining power by growers,
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such a finding might provide motivation for low ability growers to lobby for bans of
relative performance contracts. However,ltha would have to baen all-periods ban
because a principal’'s expectations conceraiggnt ability is most rapidly formed using

lagged relative performance data, which continues to be utilized under a same-period ban.

Conclusions and Extensions

We show that the introduction of dynammmntracts where the principal cannot commit to
future contract parameters sparks implicit incentives that can reduce the welfare of agents
via ratchet incentives and that the use of relative performance indicators can exacerbate
these incentives. Such welfare reducing implicit incentives can, in theory, offset the
welfare enhancing insurance and incentive effects provided by relative performance
indicators, i.e., the ability to induce growedfort while shielding growers from common
production shocks. This leads to the possibility that, even in the presence of dominating
common shocks, bans on relative performandeators could enhance total surplus.

When the model is calibrated to parameters from a sector that features dynamic
contracts without long-term commitmentgayment parameters — the broiler chicken
contract market (Levy and Vukina) — thexgpears to be very few circumstances under
which a simple ban of relative performanedicators would enhance aggregate welfare:
for production processes with relatively large variance in grower ability and highly risk
averse growers. If policiepuld somehow be formulatéadl disallow a principal from
comparing agents’ relative performances framy previous period (an all-periods ban),

the parameter space in which a ban is welfare enhancing marginally expands.
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When growers have any degree of bargegmower in their negotiations with the
principal, we show that grower compensation changes in proportion to their ability but
that average compensation does not improve nor is aggregate welfare altered.
Furthermore, a ban on the use of samespdoan of relative performance data does not
impede the pace at which grower compesadiisperses to rewaad penalize relative
abilities, as the principal uses lagged relative performance to infer grower ability and
distribute compensation. Only banning tiee of both contemporary and lagged relative
performances data would slow the pace at which growers’ compensation disperses and,
hence, provide welfare improvement for low ability growers.

The model considered features selvenportant extensions of the model
introduced by Meyers and Vickers, includitng ability to account for serial correlation
of common production shocks and the intrdducof a more realistic ban on relative
performance indicators. However, several characteristics of the broiler contracting
situation are not accommodated.

For example, our model features onlyptagents while LV report that broiler
integrators base growermpensation on the performance of a league of nine to 30
growers. Meyers and Vickers comment that the strength and relative welfare impact of
the ratchet effect remains in the presence of more agents so long as risk aversion does not
grow too small. This suggests that generalizing our results to include more agents would
be even less likely to reveal a beneficial effect from banning tournaments.

Our model also restricts dynamics ta@orcover just two periods while broiler
contracts often feature long sequencesaténtially renegotiatedontracts. Future

research that focuses on longer time horizeosld be a benefit here because there are
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seemingly competing issues. The ratchet effect induces agents to lower initial effort (and
expected initial compensation) to drive down the principal’s expectation of future
performance. With expectations lowered, standard effort in later periods allows the agent
to exceed expectations and to collect higher compensation for the given level of effort.

Over a longer time horizon, there may be an incentive to further reduce initial
efforts, as this data is now used by the principal to derive expectations in many future
periods. However, there are now more @asiin which an agent may ‘harvest’ lower
expectations. Effort levels during these periods of harvest will then have the effect of
ratcheting the principal’'s expectation back up. Furthermore, as more periods are added
beyond two, our implicit assumption of no discounting of future utility becomes less
tenable, and, hence, harvesting lowered expectations comes during periods that are
discounted while the lowered efforts ansngeensation required to set up this harvest
occur during more highly valued early periods.

Beyond these issues, there are a suitesoies from which the current effort
abstracts, including the impact of banntogrnaments on technology transfer between
principal and agent and on implicit incentives for agents to invest in long-term learning
and capital augmentation. Future research that balances these issues with those
considered here would enhance our viewheftrue welfare impacts of restrictions on

contractual form.
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Endnotes

Homogenous agent ability could be parameterized in two ways0 ort; > 0 andn =

1. In the either case both the agents and principal are exactly aware of agent ability. In
the former case there is no variance associated with ability and, hence, the mean ability
level prevails. In the latter all ability levels are perfectly correlated; hence, the only way
to maintain the mean is for each ageatiity to be equal to the mean ability.
2Furthermore, judges and juries may be less sympathetic to all-period bans because
adjusting performance standards to meeterying industry standards’ seems like a

logical and progressive practice, i.e., it may be cruel and cutthroat to pit agent against
agent in any particular period, but it only seems right that agents alter performance to
keep up with average changes in industry-wide performance.

®The qualitative nature of our results are similar for a range of mildly positive values of
serial correlation and ability correlation.

“Meyers and Vickers note that the bargainmogver coefficient has no impact on total
surplus; the same holds for this extendedigarsf their model. This is apparentlas

does not appear in the welfare loss functions.

® Intuitively, when only the agent’s own lagged performance can be used to infer ability,

the weight used is the proportional to the amount of variance attributable to agent ability.
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Table 1. Estimated Variance Parameters from Levy and Vukina.

% Variance Attributable to ....

Contract Ability Common Shock Idiosyncratic Per Flock
Group (T2) (12) Shock t3) Std. Dev.
(0)
Regular
Broilers 0.12 0.74 0.14 2,097
Large
Broilers 0.21 0.73 0.06 4,315

Roasters w/

Female Fillers
#1 0.44 0.52 0.03 5,382

Roasters w/

Female Fillers
#2 0.06 0.89 0.06 3,506

Roasters w/

Straight Run 0.24 0.69 0.07 4,850
Pooled
Results 0.31 0.63 0.06 4,670
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Table 2. Lowest Relative Risk Aver®n Coefficients for Which Banning

Tournaments is Welfare Enhancing.

Same-Period Ban All-Periods Ban

Wealth = Wealth = Wealth = Wealth =
$50,000 $750,000 $50,000 $750,000
Regular None None None None
Broilers
Large None None 23.0 345.7
Broilers
Roasters w/ 5.4 81.4 1.0 15.3
Female Fillers
#1
Roasters w/ None None None None
Female Fillers
#2
Roasters w/ 15.0 224.7 None None
Straight Run
Pooled 6.4 96.7 17.9 268.8

Results

*All calculations assumg = 0 andp = Ya.



Table 3. Effect of Banning Tounaments on Reputation Effect.

% Reduction from

Contract PRP = S8 P8 All-Periods Ban
Regular Broilers 0.27 0.12 56

Large 0.45 0.21 53
Broilers

Roasters w/ Female 0.60 0.44 27
Fillers #1

Roasters w/ Female 0.29 0.06 79
Fillers #2

Roasters w/ Straight 0.46 0.24 48
Run

Pooled 0.51 0.31 39
Results
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*Parameters are=0.31 and,=0.63 are calculated from Levy and Vukimg0 and
p = Y are assumed. Line segments below zero represent welfare gains from imposing
an all period ban (solid line) or a same period ban (dashed line). Total variance for

the contract is calculated a$= 4,670

Figure 1. Welfare Loss From Banning Tournaments: Pooled Broiler Contracts
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*Parameters are the same as figure 1. The top panel represents the piece-rate parameters for
relative performance contracts (dotted line) and contracts under which relative performance
measures are banned during the same period (solid line) and all periods (dashed line). The
bottom panel features the welfare losses for each contract associated with the inability of
contracts to provide insurance against common shocks during the second period.

Figure 2. Second period effects of banning tournaments for pooled broiler contracts

31



08 —!'.Il.'ll........... BZRPVRP

*Parameters are the same as figure 2. The top panel represents the ratchet effect for relative
performance contracts (dotted line) and contracts under which relative performance measures
are banned during the same period (solid line) and all periods (dashed line). The bottom panel
features the first-period welfare losses for each contract associated with the inability of contracts
to provide insurance against common shocks and the ratchet effect’s dulling of effort.

Figure 3. First period effects of banning tournaments for pooled broiler contracts
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