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Motivation

Jitle Xt ofi the USDA's 2007 Earm Bill:

“Allow farmers to purchase supplemental
INsurance that would cover alll or part off their
Individuall policy deductible in the event of a
county or area wide less.”

Similar to H.R: 721 Tihe Risk Management
Enhancement Act, sponsored by Neugebauer (R-
X)) and others, including Mark Green (R-WI)

Main Point: Policy: makers are examining Various
types off supplemental coverage



Why: Supplemental Coverage?

Provide “Gap Coverage" to fill the “hoele in
the safiety net”, especially’ in high risk areas

HIgh risk areas = high premiums, and
deductible still exceeds profit mardin

Supplemental coverage willl increase
effective coverage
Reduce need for disaster assistance

Lower premium; for SDC than' for APH with the
same liability.




PUrpPOSE off Presentation

Pescribe Supplemental Deductible Coverage

(SDC) as propoesed in 2007 USDA: Farm Bill

Economic Analysis ofi SDC at farm level
Effect onl Farmer Welfare (certainty, equivalent)
Effect on Farmer Behavior (coverade level)



How! Individual Crop Insurance
(APH) Coverage \Works

Farmer choeoses fiarm Vield guarantee as
Proportion; oy, Off EXPECted yield i

Expected yield p-calculated as moving
dverade of actual productions history: (APH)

APH Indemnities based on farmer Vield
Iaph = I:)aph # max{aaph“f —¥g 07



How! Areawide; Crop: Insurance
(GRP) Coverage Works

Chooese county’ vield guarantee;as
proportion o, of Expected county yield: .

RIMA sets GRP expected cotinty: Vield .
GRPindemnities based on county. yield
Lorp = MPg o semax{{(ong e — Yo/ (i), OF

MP5 = GRE maximumi protection: per acre
— 1500/0 X Paph X e

Calculate county Y% loss' from' guarantee,
then paid that percentage ofi liability MP_ .,



Simple APH Example

Farm mean p. = 100, choeese 75%
coverage (o, = 0.75), so APH yield
guarantee = 75 bujac

Deductible (bu/ac) = 100 — 75/ = 25 bu/ac
D ($/ac) = P, X 25 bujac

li- actual harvest Ve = 60 buj/ac, then less
IS max(7/5 — 60, 0) = 15 bu/ac and
indemnity is P_ ., X '15 bu/ac



Simple GRP. Example

County meani . = 100j choose 0%
coverage (o, = 0.90), soGRP yield
duarantee = 90 buj/ac

lizactualicounty yield yv= = 80/ buy/ac, then
l0ss) 1S max((90 — 80)/90, 0) = 11.1%

Indemnity = MP;. % 0.111, where
MPg., = 150% X P, x 100 bu/ac



How: SDC would work

Allow. farmer withr APHF coverage to buy: GRP
coverage modified to have liability: egual to
APH deductible, sorSDC indemnity: IS

Isdc = Iaph + Imgrp

Lngrp = DapnxMax{(og e — Vo)l (0lgmite), 0F
Igrp = GRPARAEMNILY, replacing maximum
protection per acre MP, ., with APH deducible
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Problem withr unmodified GRP

GRP only pays total liability"D_, iy, = 0
Very unlikely, eveniinnigh risk areas
Need' accelerated indemnities

Modify: GRP indemnity further: Same: V.
trigger of ouLi., DUt fiull payout of APH
deductible by y. = Oug, 0= 0 < oy,
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Questions on hew
CREse PolICIES WOrK???



PUrpPOSE off Presentation

Pescribe Supplemental Deductible

Coverage (SDC) as proposed: in 2007 USDA

Farm Bill

Economic Analysis off SDC at farm; level
Effect on Farmer Welfare (certainty, equivalent)
Effiect on Farmer Behavior (coverage: level)



Overview: Economic Analysis off SDC

Effiect off SIDC on| certainty. equivalents
Effiect ot SDC on optimal coverage level

Examine farmer certainty, equivalent ($/ac)
assuming negative exponentialrutility: (CARA)
andl coverage level chosen eptimally

Use Monte Carlo integration toerestimate
farmer expected utility, then calculate
certainty’ equivalents




Modeling Stechastic Relation
petween Farm and County, Yields

With SDC, farmer indemnities depend on
poth the farm yield and the county: yield

Certainty, equivalent and optimalicoverage
depend on how model relation  btwn' Vields

Models Used in literature
Additive: Ve = By + &
Multiplicative: Ve = Y1
Hierarchical: Ve M (VelVe) Mmore general
Joint Density: a(Vs Vo) more general

} |ess general



Modeling Stechastic Relation
petween Farm and County, Yields

GIven mean and vVariance off county: yiela

Additive and Multiplicative:
Setting farm mean and Variance sets correlation
PEtWEEN farm’ and county: vields

Joint Distribution:

Correlation bEtWeen farim and coungl yields;can
pe set separate fom farm mean and Varance

IHierarchicals
[Depends on' nNUMBEr off parameters of the
conditionall density for farm yield



Main PoInt

['use a joint density for farm and county.
vields that: separately specifies the county
mean and variance, the farm mean and
Variance, and the correlation between

farm and county: Vields

Parameters (1., Gg, L, 65, and pg. fully
descripbe farm and' county yields

Additive and Multiplicative would only.
Nave ., 6, U andlc¢ as firee parameters



Monte Carlo Analysis

SPECITy. ParamMELErs: (i, 6¢, s Gr and pr, PIUS
pPremiumes; price, coverage levels and coefficient
aselute risk aversion Rs

Draw’ county:and farm' yields

Determine indemnities, returns and utilities for
each set off yield draws

Calculate expected utility for parameter set as
simple averadge ofi allfutiities: EUr="Average(u:)

Calculate certainty eguivalent: CE = — In(1 — EU)/R;



Distribution of Yields

County yield: legnormal distribution
Mean = GRP 2007 expected county. yield
St. Dev. set tormatch 90% GRP premium; rate
Farm yield: beta distribution
Mean = 75% or 125% county: mean
St. Dev. set to: match 65% APH premium rate
Min = 0, Max = mean + 2 st. dev.

Farm-county: correlation = 0.5 and 0.8

Draw’ correlated random yields tising
Richardson and Condra’s method



Drawing| Correlated
Pseudo-Random Variables

Calculate L = Choelesky: decomposition; of
Var=coy: matrix given: by c,, cr and pr-

Draw n; andins ~ N0, 1) 1.1.d.
Calculate t: = Liny + 15505
Calculate Vi = @(t:) ~ uniierm: (0, 1)
Calculateryields y; = E4(V;)




Premiums and Indemnities

Determine; Actuarially Eair Premitums, then apply.
current premium: subsidy. rates

Indemnities:
Iaph 7 IDaph 5 maX{Otapth — Ve 0
Igrp = MPgrp X max{(agrpuc = YC)/(agrpuc)r 05

Isdc = Iaph + Imgrp



Federal Premium Subsidy: Rate

=
>
=
0
Qo
S
(7p
£
=
£
@
L o
(o

70 80

Coverage Level (%)




Revenue and ULty

Revenue

o = PYs

Tgrp = Mo — Mgrp0tgrp) + Igrp(0igep)

Taph, = Ttoi = Maph(aaph) 7 Iaph(ocaph)

Tlsde = 7taph - Mmgrp(aaph) T Imgrp(ocaph)

pr= price, M- = premiumiand L = indemnity
Utility: U, = 1 —exp(=R.m)
Expected Utility: EUF=ravg(u:) ever all'
Certainty’ Equivalent: CE = =In(1 = EU)/R;



Expected Utility: Maximization

ASSUME, farmers choose APH coverage
levelroptimally: (maximize expected utility)
For APH alene
For APH as parit off SDC
Fix: GRP coverage leveliat 90% and use
100% price election for APH, as these are
optimal ex ante

Find certainty’ equivalent for all"APH
coverage levels to identify EU maxing o,



Scenaries Analyzed

Three Crops: Corn, Cotton, Seybeans

Iwo typesi of counties
High risk-counties (marginall cropping)
LLow risk: counties (good cropping)
WO farm| types In each county
Below! Average (s = 75% off i)
Aboeyve Average (e = 1255 ofi 1)
Iwoe Measures for Impact off SDC

Increase in CE ($/ac) compared to APH alone
Change in optimal APH' coverage level



Corn: Hamilton, IA; Tripp, SD YELLLLOW.
Soybeans: Boone, IA; Becker, MN
Cotton: Coahoma, MS; Lubbock, TX

-, _ y




Corn Soybeans Cotton

County. Tripp/| Hamilton/| Becker | Boone| LLubbock| Coahoma
Mean 56.9 176.4 28.3| 46.2 232.0 852
St Dev, 18.6 28.3 8.43| 7.39 115.9 212.1
@/ 32.7% | 16.0% | 29.8% 16.0% | @ 50.0% 24.9%
Farm: Righ! sk (e 75% off 1)

Viean 430 132.0 21.0] 35.0 174.0 639.0
St Dev, 37.3 38.0 12.2| 10.4 199.5 277.3
CV 86.7% | 28.8% | 58.0% |29.7% 115% 43.4%
Farmi low! Fisk (1w 125% off 11e)

Mean 710 221.0 35.0| 58.0 290.0 1065.0
St Dev. 39.5 54.6 14.3| 14.4 227.1 390.8
CV. 55.6% | 24.7% | 40.9%|24.8% | 78.3% 37.5%




VeKe pPalaimeters

Coefficient off absoelute risk aversion

Set so risk premium = 30%) revenue st. dev.
WRER NoINSUrance s usead

Prices: used APH prices for 2007
Corn $3.50/bu Soybeans $7/bu
Cotton $0.52/1br 1 11X, $0.55 int MS

Eull' GRP payout as % county mean (6)

No guidance in' Earm Billf propoesal
Set equal to APH coverage level: 0= o,



Indemnity: Schedule
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Results

Eirst plots; off certainty equivalent (CE) vs
coverage level (o) to show derivation of
optimall o, andi CE forr APHIalone and
APH with SDC

Bar plots o how SDC affiects optimal
certainty’ equivalent and eptimal coverage

Summarize general findings



Corn: Tripp, SD (u; = 0.75u,, pr. = 0.5)
Optimal Oy = 8076 Wi ARHalene, 7.5% W/  SDE
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Corn: Hamilton, IA (u = 0.751, pr. = 0.8)
Optimal Olgph = 85% W/ APH alone and wj: SDE
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Coverage l.evell Decrease with SDC (risk averse)

Coverage Level Decrease
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Govt. Subsidy Increase with SDC (risk averse)
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Govt. Subsidy’ Increase with SDC (risk neutral)

N
o

-
(&) |

Orfc 0.8
M rfc 0.5

Govt. Subsidy Increase ($/ac)
o S
|

L

0
s 9 _3_ 0o _ 3 0 3 o0 _ 3 0 3 0
0283528252525 %0252e225%8°%
m < m < m < ¢ 01] < § 11] < m < §

Tripp = Hamilton Lubbock Coahoma Becker @ Boone

Corn Cotton Soybeans




Orfc 0.8
M rfc 0.5

—

BAy
anoqy
BAy
molag

Boone

BAy
anoqQy

BAyY
mojag

Becker

Soybeans

BAy
anoqy
BAy
molag

6
B oy

Aoqy
E
| mojog

Cotton

e

BAy
anoqy
BAy
mojog

Hamilton Lubbock  Coahoma

BAy
anoqy
BAy
mojog

Tripp

Corn

2
-—

< 0 o

!

!
1
1

onjey 3so-jyouag

=
<«




Summary: Impact en Farmer CE

SPDC Welfare Benefiit/CE increase ($/ac)
Ranged $5-$23/ac

[larger: fior growers withr above average Vields
and more correlated with county yields

Larger benefit Inflow: risk: aréas fior corn and
cotten, BUt IR RIghrrisk areas; fior soybheans

Corn and’ cottonrbenefits similar and’ larger
than for SoyheEans



Summary: APH Coverade Level

Optimal APH coverage level decrease

Decreased 5-10 percentage poeints in RIgh risk
COrN andl soybean areas and cotton areas

NG effiect In Iow! risk: Corn andl SeyPEAN areas

Implication' as shifit liability: firom: individual
to areawide policy

Reduced potential for moralihazard, fraud,
and pregram: abuse

lower lossiadjustment and administrative
COSLS



Summary: Goevernment:
Benefit-Cost Ratio

Ratio; off farmer CE increase to govt.
subsIidy Increase

HiIgher When more: correlated W/ county. yields

Higher where optimall APH coverage net
reduced

HIGhErIn IowW. Fisk: Corn and SOyDEaN areas
LLowerin high' risk corn and low: risk: cotton







Knight, Ceble, and Mitchell

Report for House Ag Committee’s
deliberations on Farm: Bill

Compared SPC to SGRP
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Knight, Ceble, and Mitchell

Wrote report for House Ag Committee’s
deliberations on Farm: Bill

Plots showing/ InCrease in expected: return
with SDE€ for corn, cotton, and SeyHPEANS for
US counties, assuming 65% APH

Expected return’ = E[Premium — Indemnity]
Risk-neutral, so No risk: benefit
Non-endogenouss APHI coverage: level



Per Acre Net Payment for Corn 90% SDC with 65% APH
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Per Acre Net Payment for Cotton 90% SDC with 65% APH
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Per Acre Net Payment for Soybean 90% SGHRFP with 65% APH
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