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Modeling the Complexity ofU.S.Rice Policies

宙 th hplicit Revenue Functions
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The implicit revenue mction is qute powen to cope mth mOdding dittcuties such as

multiC01lineanty, lack of degrees of ieedom, and linitation of the nШ
ber of ttplanatow

variables in the regression analysis. The application of the implicit revenue mctiOn requires a

thorough understanding of a set of polici“ to be statisdcally modded.The UoS.亘
Ce poliCies are

not only chan」ng oVertime but complex,and itis important to monitor closely a mction of each

policy.lh this paper,each rnost recent policy related to dce production and rnarkcttng is descnbed

while the modeling procedure using the implicit revenue mctiOn is theorttCally improved over a

prevlous model.

Introduction

Rice poliCies in the U.S.are complex and have been changed every fourto ive years.

Although五 Ce fa■ 1.lers hve to modtorthe― ent policies C10Sely and make a deciPiOn

for planting, reSearchers o■ en faces di籠 culty in lnodeling the poucies approp五
ately.

Since the beginning of the 1980's,three fam bills passed;the 1981,1985,and 1990 fa...1

bills(」 0血On et al.5);Glaser3);and Pollack and Lynch7))。 New poliCies Were introduced

in each Case. Particularly, the 1985 fa■ ュェbill started a new era for the U.S. lice

econOmes;the marketing loan.This new policy madё  the U.S. 
亘Ce exports able to

compete with Other dce exporters despite the fact ttt U oS. dCe production costs are

higher than the competitors'.This substantially and directly iduenced the revenue to

dce prOducers as well.The 50/92 progr4m was alSO introduced to pro宙
de inefttcient

producers w■th Subsidy to divert the land to a certain extent_
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With the 1990 fa■ 11.bi11, which was passed and named "Food, Agriculture, Con‐

servation, and′ rrade Act of 1990" and provides rice policies up to the 1995 crop, the

planting flexibility provisions called "nex" were introduced.In these new provisions,

the rite producers do not receive dさ ficiency payment for 15%of their crop land although

they are anowed to produce any crop except fruits and vegetables.An additional 10%

can be added to the onglna1 15%,sO that rice growers can grow other crops oi the

additiona1 10%of land without losing their base acreage. U.S. rice policies have be‐

come even lnore complex under this new legislation.

While those new policies were being introduced,the traditional target price and loan

rate system, acreage reduction program, paid land diversion program, etc. are still

maintained as the maior Stream of the policies.Chen and ltO documented a new tech‐

nique, ilnplicit revenue functions(IRF)and employed it for analyses of the UoS_ rice

policies up to the 1985 fallll bil12).In this research,the IRF is extended and applied to the

1990 fa■ 11l bill focusing on rice to develop a theoretical model incorporating those de‐

tailed policy related variables.

Provisions of the Current Rice Policies

Ⅳlodeling a set of complicated policies requires a thorough understanding of the

mechanisln of the entire policies. Table l shOWS the key policy variables, while Fig。  1

to 5 are to explain graphically the rnovements of prices and some policies.

Target prices and deficiency payments

Target price is a level that the goverlllment eventually subsidizes,namely,the govern‐

ment pays the producers the difference between the market price and the target price

when the market prices is lower than the target price. The minimunl target price for

rice is set at S10。 71 per 100 1bs_(CWt).Under the Food Security Act of 1985,the rice

target price dropped from Sll.90 per CWt for 1986 to S10.71 for 1990. Deficiency pay‐

ments are dete.11lined by multiplying the payment rate times the payment acreage tilnes

the program payment yield_I〕 ligible l五ce producers will receive a payment rate equal to

the difference between the target price and the higher of either the national average

market price during the first 5 month marketing year price for 1991-93.In 1994-95, the

lower of either the 12-month national average calendar year price calculation,。 r the 5-

month national average calendar price plus an appropriate amount that is fair and

equitable in relation to wheat and feed grains(Fig。 2 and 3).

The payment acreage is the lesser of either the planted permitted acreage or 85 per‐
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Table l  P01icy related variables for the U.S.rice production.

Target Loan Markey 5 rnonth Deficiency
price  rate  price   price   payment

Basy Planted ARP
acreage acreage   rate

USDA Loan def.
ce payment

ARP
prtpn rate

50/92
prtpn.rate

WOrld D五

1978   8.53  6.40     8.16

1979   9.05  6.79    10.50

1980   9.49  7.12    12.80

1981  10.68  8.01     9.05

1982  10 85  8.14     7.91

1983  11.40  8.14     8.57

1984  11.90  8.00     8.04

1985  11.90  8 00     6 53

1986  11 90  7 20     3.75

1987  11.66  6.84    7.27

1988  11.15  6 63     6.83

1989  10 80  6.50     7.35

1990  10.71  6.50     6.70

1991  10.71  6.50     7.58

1992  10.71  6.50     5.90

1993  10.71  6.50

1994  10.71  6_50

1995  10 71  6.50

None    None    1800

None    None    1800

None    None    1800

None    None    1800

None     None    3969

None    None    3946

None     None    4160

3.16        1/     4234

3_50      3 70     4199

6.15      0.69    4183

6.50      0.13     4155

6.00      0.50    4168

5.40      1.10     4154

5.85      0.65     4155

5.50      1 00    4148

4145

2933 No ARP

2890 No ARP

3380 No ARP

3827 No ARP

7 75

9.87

11.30

10_40

7 69

8_63

8.14

7 73

3.87

5 71

6.84

7.24

6 25

7.64

6.44

0,78

0.00

0.00

0 28

2.71

2.77

3.76

3.90

4.70

4.82

4.31

3.56

4.16

3.07

4.21

3295

2190

2830

2512

2381

2356

2878

3174

3015

15

50

25

35

35

35

None

None

None

None

None

None

None

None

18.0

23.2

15.5

23_4

27.3

37.2

2933       25

2731       25

2897       20

5

0

5

0

‐………………‐‐~―――‐‐―‐S/Cwt,rOughrice… ‐
‐――…………………――‐――-1000acre‐ 一―‐――――――――%― ―̈ ―……――

1/Loan deficienCy payments Were paid to a portion of the 1985 crop

Source:US.Department of Agrlculture,Econolnic Research Senぼce.
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cent of the crop acreage base lninus any Acreage Reduction Program (ARP)acres.

ⅣIaxilnum payment acreage is 85 percent under flex。 (See the planting flexibility pro‐

visions.)

Loan rates and 10an repayments

The basiC price support rate is set at 85 percent of the silnple average price during the

marketing year of the preceding 5 years,excluding high and loW years. HOWever, the

loan rate cannot be reduced more than 5 percent fronl the level of the previous year.

The lninilnum loan rate will continue at S6.50 per cWt until 1995. Loan periOdS are for

up to 9 rnonths.The producer has to decide atthe end of the period Whether he pay back

the loan and receive the rice or turn the rice over to the goverrlment and keep the loan.

The loan periOd begins in the month after the application is made.The loan and

purchase level and the target price must be announced by」 anuary 31 of the calendar

year during WhiCh the crop is harvested.

Marketing loan repayment

Rice producers Will have the option to repay price support loans at a rate 10Wer than

the price support level.Producers can use these rnarketing 10ans whenever the adiuSted

wOrld rnarket price for riCe falls below the p五 ce support rate.The repayment rate is the

lesser of either the announced loan rate for rice,or the higher of either 70 percent of the

announced loan rate or the prevailing world market price for rice. As a conditiOn for

repaying the loan at 10Wer than the announced loan rate, the Secretary of Agriculture

may require a producer tO purchase marketing certificates fOr up t0 50 percent of the

difference between the announCed rate

Target pHce

and the repayment rate。 「rhese market‐

ing certificates may be eXChanged for

rice owned by the Commodity Credit

Corporation(CCC)Or for Cash.The use

Of cerしificates is described more in detail

below.

Loan deficiency payments are rnade to

producers whO are eligible to receive

price support 10ans(10an rate)Or pur‐

chase agreements but whO agree to forgo

obtaining such a 10an or agreement.

Loan deficiency payments are calculated

Loan deficiency papent rate

$3.75  (S3.70)

S3.50 Premiurn(SO.25)

FiVpttde

Fig.4  SituatiOn ofI」 .S.rice prices in 1986
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by multiplying the 10an payment rate tilneS the quantity of riCe eligible for,but not put

under,10an_The loan payment rate is the announCed 10an levき
l minus the al10Wed

repayment rate.The Secretary may uSe rnarketing certifiCates tO pay up tO half of this

payment(Fig.4).

Marketing certificates

lf the adiusted prevailing world priCe for a claSS Of rice fallS be10W the loan repayment

rate for that class of rice, the Secretary must iSSue negotiable marketing certificates tO

any person whO partiCipates in the certificate program.The Value Of theSe certificates is

the differenCe between the loan repayment rate fOr the Class Of rice and the adiusted

prevailing WOrld market price. A person receiVing marketing certificateS Can redeem

them fOr CCC― oWned rice Or cash, at SuCh tilnes, in such lnanner, and at suCh price

levelS that best rnake riCe competitiVe in WOrld rnarkets.

Acreage reduction program(ARP)

To be eligible for 10ans,purchases, and paymentS,producerS rnuSt COmply with any

acreage reductiOn program annOunced by the Secretary.′
rhe secretary iS authOrized tO

implelnentthe ARP and the Paid Land DiversiOn Program(PLD)if tOtal supplies of rice

are prOiected tO be exceSSiVe.The SeCretary may establiSh an ARP of O t0 35 percentfOr

rice With the obieCtiVe of achieving an ending stOCkS―
tO― use rati0 0f 16.5t020 percent.

The''use"for rice iS the Simple average of all riCe utiliZatiOn,including tOtal domestic,

total export, and total residual disappearance fOr the 3 marketing years preceding the

year the ARP announcement is made. The Secretary must rnake an annOuncement by

January 31 of the calendar year in whiCh the crOp will be harVested.

The Secretary may alSO implernent a PLD whether or nOt an ARP isin effectif a PLD

assiStS in adiusting the tOtal natiOnal acreage tO desirable goalS.PLD payments may be

set by bidS Subrnitted by producers Or by any other meanS that the Secretary deems

apprOp五 ate.′ The Secretary muSt linlit the tOtal acreage tO be diverted under agree‐

ments in any COunty Or local cOmrnunity so that the PLD does nOt adversely affect the

econOmy of the county or 10Cal COmmunity. Land under PLD must be devoted to con‐

servlng use.

The SeCretary may Offer targeted optiOn paymentS(T(DP)tO prOducers who increase

(or deCrease)their ARP in return for an inCrease(Or decreaSe)in their target price if

the ARP is 20 percent or less.For each V01untary l―
percent inCreaSe(deCrease)in ARP

aboVe(beloW)the annOunCed level, producers may receiVe an increase (decrease)in

target price between O。 5 to l perCent.「
rhe increaSe in the tOtal ARP CannOt be more
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than 5 percentage points.

Acreage COnservatiOn reserve

The Acreage COnservation Reserve(ACR)or reduced acres refers to the acreage

which must be devoted to cOnserving uses under an ARP. 
′
rhe qll'ntity required is

determined by multiplying the crop aCreage base times the percentage reduction re‐

quired.Producers rnust plant an annual or perennial cover crop on 50 percent or rnore of

the ACR (not tO exceed 5 percent of the base)except in designated arid and Sunlmer

fallow areas.

On 50 percent of the」 牡CR,the CCC will pay 25 percent of the cost if a producer plantS

and rnaintains for 3 years permanent cover thatis capable ofimproving water quality or

wildlife habitats. If the ARP is reduced below the portion of the crop base planted to

cost―share perennial cover, the Secretary must pay deficiency paymentS On this

acreage.

The Secretary may permit the planting of designated crops on up to 50 percent of the

ACR in return for a specified reduction in deficiency payment acreage. If producers

plant these crops on the ACR, their deficiency payments will be reduced fOr each acre

they plant by the amount the Secretary considers appropriate. If the producer plants

more than one program crop, this reduction is prorated acrosS all program cropS. rhis

progran■ muSt be implemented in a manner which results in no additional cOSt to the

CCC.

Haying and grazing of ACR and conserving use acreage are permitted except fOr the 5

-month periOd designated by the State Agricultural Stabilization and COnservatiOn

(」 SヽC)COnllnittee.This haying and grazing period lnust run between April l and Oc‐

tOber 31 each year. During a natural disaster, the Secretary may pOrmit unlirnited

haying and grazing and may not exclude any irrigated acreage,except irrigated alfalfa

Fig.5 A situation ofthe 50/92 option in 1993
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50/92 provisions

The genera1 50/92 pro宙 sions remain the same as thOSe in effect for 1988 through 1990

except the number of pe■ 11litted acres has been altered by the triple base provisiOnI If

producers plant between 50 and 92 percent Of the crop'S permitted acreage when anノ
牡RP

is in effect and devote the rest to conServing useS Or approved nonprogranl crops,then

they are eligible to receive deficiency paymentS On 92 percent of maximum payment

acreage. These payments on conserving use acreage are guaranteed to be at least the

projected deficiency payment rate. In case of prevented planting or quarantines, de‐

ficiency pattents may be available on up t0 92 percent Of pellllitted acreage even

though planted acreage is less than 50 percent of the permitted acreage(Fig.5).

The Secretary may pe■ 11lit planting of alternatiVe crops on all or part of acreage

designated as conserving use under the 50/92 provisions. Under the 50/92 provisions,

rice crop acreage base and fallll program payment yield history are maintained. The

50/92 acreage camot be used to fulfill ARP or PLD requirements.

Planting flexibihty pro宙 sions

Producers lnay plant any eligible co― Odity,except fruits and vegetables,on up to

25 percent of the crop acreage baseo Producers Will not reCeive deficiency payments on

15 percent of the crop base。 (Dn the remaining 10 percent Of the flexible acreage, pro‐

ducers will receive deficiency payments Only if they plant the original program crop.

Producers'base history is preserved regardless Of the eligible crop planted on iexible

areas if they cornply with the provisions of the programs.

Disaster payments

Similar to the Food Security Act of 1985,prevented planting and reduced yield disas‐

ter payments are authorized in the case of natural diSasters.If the Secretary deterΠ
lines

that any producers have been prevented i■ om planting any portiOn of their base due to

natural disaster,the Secretary must rnake a preVented planting disaster payment.This

payment is calculated by multiplying the number of perΠ litted acres affected tilnes 75

percent of the program payment yield timeS a payment rate at one― third of the target

price. If, due to natural disaster, a producer's tOtal yield is less than 75 percent of

payment yield times acreage planted, the Secretary will make reduced yield disaster

payments equal to one― third of the target price for a prOduction loss below 75 percent.

However, if prevented planting and reduced yield Crop insurance were available to
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under the Federal Crop lnsurance Act, they are ineligible for disaster pay‐producers

ments.

Table 2  Variables of U.S.Hce policies for implicit revenue functions duHng 1982 through 1995.

Revenue/COSt

CompOnent

Price,Cost,or  Yield Unit

Paッlment Rate

(P)       (Y)

Acreage Unlt

(Q)

Policy Option

Operators

(S)

Parucipants

Cash receipts

Def.payments

Loan paッτnents

〔ヽrktng loan prem

Diversion paッ lments

PIK paymentS

Disaster paylments

Varable costs

Malntenance   COStS

for diverted iand

Cヽaintenance   costs

for the 50/92

Revenue from graz‐

ing on diVerted land

PF SY

PT―MAX(PL,PF5) SYG
1-KARP― KPLD― KPIK― KFLX° (1-C2)

1-KARP―KPLD― KPIK―KFLX
l―KARP―KPLD― KPIK― KFLX・ (1-C2)

1-KARP― KPLD― KPIK―KFLX° (1-C2)

KPLD
KPIK

l―KARP―KPLD― KPIK―KFLX° (1-C2)

1-KARP― KPLD‐ KPIK― KFLX° (1-C2)

KARP―KPLD― KPIK― KFLX° (1-C2)

1-KARP―KPLD― KPIK― KFLX° (l C2)

KARPttKPLD+KPIK+KFLX° (1-C2)

C2+C3° (l C2)・050

(1-Cl){C2+C3・ (1-C2)・050}

C2+C3・ (1-C2)・ 0.50

C2+C3・ (l C2)・050
1

1

1-C4

Cl+(1-Cl){C2+C3° (1-C2)・ 0.50}

l

C2° (1-C2)・050

MAX(PL,PF)―PF

PL― PAヽV

PDVG
PF

k'PT・ 033
PVC
PMC

Pヽ〔C

PGZ

SY
SY
SYG
SYG・ 08
SYG・ 075
-1

-1

-1

1

SY
-1

Non― Partidpants

Cash receiptS

Va五 able costs

PF
PVC
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Modeling Approach

The implicit revenue function (IRF)facilitates estimation of producer's operating

returns over variable costs(OROVC)for each Of the silnulation periods(Chen et al.1)).

A maior benefit of using the IRF is that it is pOSSible to aVOid multicollinearity problems

that frequently occur among the explanatory variableS. That iS, the IRF reduces the

number of independent variables in each equation by incorpOrating important factors

such as fa.11l prices,target prices,loan rateS, 10an repay轟
ent rate,and acreage reduc‐

tion rates into one variable, the OROVC. These elementS are categorized under P, Y,

Q,and S,and the general fo■ 11lulation of IRF in termS Of OROVC can be written as

fo1lows:

R= Σ PlYIQISl,
i=1

where R is operating returns over variable COStS per acre,namely OROVC;P is a series

of prices, ilnplicit revenues, and costs per unit;Y is yield and program payment yield

per unit,and other scale units;Q is planted area fOr progranl papents;and S is operat‐

ing function for the govemment progranl prOViSiOns(Chen and ltO).

Rice has always been included in the maiOr agricultural protection acts throughout

the history of agricultural legislation including the Agricultural Adiustment Act of 1933

(Holder and Grant→ ;Rasn■ussen and BakerO;and TWeeten9)).And the target price/1oan

rate concept was introduced to rice in 1976, tWO years after other crops such as wheat

and corn.However,the set of policies has become increasingly rnore complex since the

1980's.

Table 2 shows modeling inechanisn■ for the period between 1982 and 1995 under the

most recent three legislatures; 1981, 1985, and 1990 agriCultural acts. 

′
rhe first row

indicates cash receipt per one base acre for the program partiCipants when PF (farm

price)under the P column is multiplied by SY(yield per aCre)of Y column,1-KARP―

KPLD― KPIK― KFLX・ (1-C2)of Q COlumn,and C2+C3・ (1-C2)・ 0.50 of S Column for

cash receipts per one base acrei Cash receipts=PF,SY,(1-KARP―
KPLD―KPIK―

KFLX・ (1-C2)}・ {C2+C3・ (1-C2)'0.50}.

For example, in 1983 during whiCh implementatiOn Of policies was dramatically dif‐

ferent from the past due to the PIK (payment― in―kind)program,a150/。
acreage reduc‐

tiOn(ARP)was imposed on the participants.In additiOn,a5%paid land d市
ersion

(PLD)and the PIK program were OptiOnal participation choices after the ARP.In the

PIK program, an additiona1 10° /。 t030°/。 reductiOn waS required. Planting nexibility
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provisions(FLX)were introduced with the 1990 farin bill starting with the 1991 crop;

therefore,FLX was Oin 1983.

ⅣIeanwhile, the equation under the S C01umn indicates whether or nOt the producers

participated in the 50/92 option.Using the switching mechanism,if farm price iS Small‐

er than variable costs per cwt, then producers lnay be participating the 50/92 option.

However, not all of the producers necessarily participate in it due to the fact that each

producer has his own level of variable costs per cwt.Then,the C3,the 50/92 par‐

ticipation coefficient,is employed.

In the case of the 1993 program, by the way, the situation was different due to the

FLX.ARP wasimposed at only 5%,and there were no paid land diversion or payment―

in― kind program. 1「 he FLX was in effect, however. Because there are no deficiency

payment on the FLX acreage,a150/。 of the base acreage,producers rnay divert the area

when market prices are expected to be 10Wer than their variable costS per cwt. Ac‐

cordingly, there is a switch, 1-C2,where C2=l if rnarket price is expected tO be higher

than variable costs per cwt, Otherwise O. If the market prices Were expected to be

higher than the variable cost, there would be no diversion on the 15% Of the base

acreatte.(The situation of the 1994 crop may be the case reflecting high market prices

caused by」apanese emergency riCe imports.)

The seCOnd row is for calculating the deficiency payments. First, the deficiency

payment rate is defined under the P colurrul.The deficiency payment rate is the differ‐

ence between the target price and the higher of either the loan rate or the five―
month

(August―December)average fa■ 11l price, except the most Current tWO years, 1994 and

1995, during which the lesser of five― month Or twelve― month average farm priCe plus

apprOpriate amountiS applied instead of only the five―
month price:

However,the fiVe― month average price is generally lower than the 12 month

price because it is set right after harvest.Therefore,itiS assumed that this new

prOvision should not affect the producers'decision lnaking on planted acreage.

Accordingly,thiS provision is neglected in the calculation Of the OR()VC.

Deficiency paymentS are paid on government program yield (SYG)。
 Planted acreage

under the Q cOlurnn is the same as that for cash receipts.The valuc of Cl for the policy

Option operator under the S Inatrix will be O if PF5く〔PT indicating deficiency payments

are paid, Or l if PF5)>PT indicating no deficiency payments. C2and C3 are poliCy

Option operatOrs fOr the 50/92 option. Accordingly, the deficiency payments per one

base acre would result by rnultiplying each item in P,Y,Q,and S COlumns,namely:

Def.payment={PT-lⅥ AX(PL,PF5))'SYG,(1-KARP―KPLD―KPIK)・ {C2+C3'

(1-C2)・ 0.92}.Fo1lowing the same manner,a value in each rOW iS Calculated,then



Shoichi ITo,Dean T.CHEN

added(or subtracted for the cost iterns)and estimated for the OROVC per one base acre

for the progranl participants.

For nonparticipants in the program,the calculation of OROVC is straightforward.

The corresponding unit values under individual P, Y, Q, and S C01umns for cash re‐

ceipts would be PF,SY,1,and l,respectively.Because nonparticipants do not have to

set aside any areai their planted acreage would be the wh01e base acre with a unit of l.

Variable costs are also applied for the whole one base acre while no governllnent pay‐

ments are applied for nonparticipants.

Oncethe OR()VC per one base acre for both progranl partiCipants and nonparticipants

are calCulated,itis possible to estimate the participation rate for the rice program using

the regression analysis.The rnore OR()VC for the participants, are the higher the rate

of participation in the program becomes. Because program participation rate is ranged

between l and O,it is important to employ a logistic transfollllation of the function for

estimation.The logit model may be appropriate(PindyCk and Rubinfeld).The mOdel

would be specified as follows:

LOGITRづσ(E(OROVCAD―OROVCNO)/OROVCAD) ほ)

where LOGITR=log(RPRⅣ1/(1-RPR.III)),RPRⅣ l is the participation rate in the pro‐

gram,and OROVCAD and OROVCNO are the operating retums oVer variable costs for

the program participants and nonparticipants, respectiVely. Once the LOGITR is es‐

tirnated,the real participation rate is calculated as follows:

RPRM=Exp(LOGITR)/{1+Exp(LOGITR)}
Once the parLicipation rate is detellllined, the base acreage

nonparticipants can be derived:

SBPR.WI=RPRⅣ l,SB
SBNO=(1-RPRM),SB

9)

for both participants and

(3)

(4)

where SBPRⅣl is base acreage for the partiCipants, SBNO is base acreage for

nonparticipants,and SB is exogenously deteェ 1■lined total base acreage.Finally,plant‐

ed acreage for both participants and nonparticipants are regressed taking the key pro‐

gram variables into consideration for the partiCipantS:

SAAD=f(SBPRM,KARPttKPLDttKFLX,KPIK)              (5)
SANO=f{SBNO,E(OROVCNO/OROVCOT)}                   (6)
where SAAD is acreage planted by the partiCipantS,KARP,KPLD,KFLX,and KPIK

are the percentages of acreage set aside under ARP, PLD, FLX and PIK prograrns,

respectively, SAINO is planted acreage of the nonparticipants, and OROVCOT is the

operating returns over variable costs of competitiVe cropso Nonparticipants have the

flexibility to a1lot a portion Of rice land to other crops that may be more profitable than
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rice. Generally, soybeans are the most cornmon competitive crop. The total planted

area in the U.S.would be the sulnmation of SAAD and SANO.

The main rice producing states in the U.S. are Arkansas, California, Louisiana,

Mississippi, and Texas. 
′

「
he estilnation of planted acreage can be performed for in‐

dividual state as Well as the aggregate. California experienced a severe drought prob‐

lenl for the six years from 1987 through 1992. 2ヽ n individual state estilnate would in‐

corporate thoSe exceptional situations more precisely. An example of implicit revenue

function modeling for the U.S. rice policies regarding acreage during 1982 and 1988

demonstrated by Chen and lto is shown in the appendix.
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Appendix

Chen and lto's results indicates that applying the IRF Inethod fOr lnodeling the com‐

plex of the U.S. HCe policies is quite promiSingo Employing data between 1982 and

1988,7 observations,their results for planted acreage are aS f01loWS:

LOGITR=7.853(6.47)KPIK+1.734(15.8)((OROVCAD― OROVCNO)/OROVCAD

+(OROVCAD_1-OROVCNO_1)/OROVCAD_1)           (1')
R2=0.850     R2adi.=0.819     DW=2.15

SAAD=104(0.344)+1.04(9_25)(SBPRⅣl)-4806(10。 1)(KARP+KPLD)
(5')-3560(15.6)KPIK

R2=0.989    R2a両 .=0.978    DW=1.68

SANO=-325(2.97)+0.640(3.53)SBNO+394(3.38)(OROVCNO+OROVCNO_1)
(6')

/(OROVCSY+OROVCSY_1)
R2_0.941 R2a両 .=0.902 DW=1.53

The numbers in parentheses are t― Values. The equation numbers with prilnes

correspond to the original theoretical equations.The estilnated COeffiCients for indepen‐

dent variables are all signiicantly different fron■
zero at the 50/。 Significance level.The

Durbin―Watson statistic indicates nO Serious serial correlations in an error term.These

resultS fOr program parヒ icipation rates, LOGITR, and planted acreage for both pro‐

gram participants and nonparし icipants suggest that employing the IRF for modeling

policies is quite promising. Becausё  the IRF includes moSt Of the factOrs affecting

producer decision making, it rnay be useful for analyZing indiVidual poliCies in detail.

The equation fOr SANO employing an operating returns oVer variable coStS fOr soy‐

beans,OROVCSY,appear to be quite realistiC and meaningful althOugh it requires a

tremendous amount Of efforts to develop the ORC)VC fOr soybeans.


