
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


A STOCHASTIC MODEL OF DISASTER PAYMENTS 
•DER THE 1973 FARM ACT 

By Thomas A. Miller and Ronald H. Millar* 

A stochastic computer simulation model is used to estimate 
disaster payments under the Agriculture and Consumer Protec-
tion Act of 1973. The model uses a random yield generator and 
actuarial techniques. Simulated payments under 1976 program 
parameters and stochastic yields are estimated at $300 million, 
compared with actual payments of $522 million in 1974 and 
$262 million in 1975. A payment greater than $522 million will 
probably not occur again under current conditions. The $262 
million level is closer to normal expectations. The model also 
evaluates the impact of revisions in the payment program, as 
well as the effect of uncertain crop yields. 
Keywords: Disaster Payment Program, disaster payments, crop 

insurance, risk, agricultural and food policy. 

A stochastic simulation model was developed to aid 
research on Government protection of producers from 
income losses when crops are damaged by natural disas-
ters (5, 6, 7).' Estimates of future Government costs of 
the various disaster program options are important for 
program development and administration. In this article, 
we review the Disaster Payment Program (DPP) of the 

riculture and Consumer Protection Act of 1973, 
tribe the structure and application of the simulation 

model, and provide estimates of expected costs of the 
current DPP under possible conditions in 1976. 

THE DISASTER PAYMENT PROGRAM 

Under the Disaster Payment Program, farmers can be 
reimbursed for some of the income lost because of crop 
failures. The program, administered by USDA's Agricul-
tural Stabilization and Conservation Service (ASCS), 
covers corn, grain sorghum, barley, wheat, and upland 
cotton (1, 2).2  The act of 1973 states: 

If the Secretary determines that, because of 
such a disaster or condition, the total quantity of 
wheat (or other nonconserving crop planted in-
stead of wheat) which producers are able to har-
vest on any farm is less than 66-2/3 percent of the 
farm acreage allotment times the projected yield 
of wheat (or other nonconserving crop planted 

*Thomas A. Miller is an Agricultural Economist with the 
Commodity Economics Division, ERS, stationed at Colorado 
State University, and Ronald H. Millar is a Research Associate at 
Colorado State University. 

' Italicized numbers in parentheses refer to items in Refer-
ences at the end of this article. 

'The program was later extended to rice with passage of the 

'e  Production Act of 1975. 

instead of wheat) for the farm, the rate of pay-
ment for the deficiency in production below 100 
percent shall be .. . one-third of the established 
price. 
Similar provisions exist for feed grains and cotton, 

and a payment is made if a producer is prevented from 
planting a program crop on his allotment acreage. How-
ever, we consider only the low yield portion of the DPP. 

Under the DPP, producers who plant within their 
allotments are eligible for payment when their actual 
yield is less than their disaster yield (defined by ASCS as 
two-thirds of their historical yield). Producers who plant 
in excess of their allotment must have a substantially 
lower actual yield to be eligible, since production from 
total acreage is counted in determining eligibility for 
payment on the allotment acreage. A number of ques-
tions have been raised concerning how ASCS defines the 
disaster yield (9) and how basing the program on exist-
ing allotments reduces or denies coverage to producers 
who overplant (5, 6, 9). However, such questions are be-
yond the scope of this analysis, except in the sense that 
the simulation model provides the capability for evalu-
ating modifications in the legislation. 

Treasury costs under the DPP can vary greatly from 
year to year, depending primarily on crop yields. The 
model helps to ascertain whether payments, such as the 
$522 million in 1974 and $262 million in 1975, repre-
sent typical costs of the program, or whether they are 
extremes not likely to be repeated. Uncertainty concern-
ing the expected costs of the DPP has led to difficulties 
in the budgeting process, as well as misgivings concerning 
the program's appropriateness as a vehicle to ameliorate 
farmers' uncertainty. Policymakers need estimates of 
future payments under the disaster provisions of the 
1973 act to (a) improve the budgeting process, (b) evalu-
ate the effectiveness of the current legislation, and 
(c) evaluate proposed modifications of the current legis-
lation. 

MODEL STRUCTURE AND PROCEDURE 

The stochastic computer simulation model generates 
a sample of expected crop yields, and computes pay-
ments for each of them using insurance actuarial 
methods and the parameters of the particular disaster 
payment program being evaluated. Lastly, the model 
accumulates results in the form of probability distribu-
tions of the expected payments. 
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The Required Parameters 
The computer program uses two types of data-the 

specific parameters of the DPP provisions being analyzed 
and the parameters of the yield distributions. DPP param-
eters shown in table 1 include the disaster yield, the 
established yield (determined by ASCS), the payment 

Table 1.-Parameters for the 1976 Disaster Payment 
Program 

Estab- Al lot- 
Crop Disaster fished Payment ment or 

yield yield rate base 

Bushels Dollars Million 
acres 

Corn 53.565 89.0 0.520 '61.055 
Grain 

sorghum 35.600 58.0 .500 ' 16.137 
Barley 28.057 44.4 .430 ' 11.808 
Wheat 19.897 32.6 .760 61.600 
Cotton 2 310.800 2 551.0 .144 11.000 

I  See text for computation of feed grain base. 2  Cotton 
yield shown in pounds. 

rate, and the allotment or base acreage for each of the 
five program crops. Tables 2 and 3 show the crop yield 
parameters required by the model-the trend and expec-
ted value of future crop yields, the variance around this 
trend, the correlations between the yields of the differ-
ent crops, and the standard deviations of all producer 
yields over space within the crop year being considered. 
The specific procedures used in estimating DPP costs and 
crop yield parameters will be described later after the 
general characteristics of the random yield generator, 
payment computation procedures, and model results are 
discussed. 

The Random Yield Generator 
A hypothetical sample of yields is drawn from the 

yield population by use of a random number generat 
A multivariate normal distribution of yields is assume 
for the five crops. The assumption that yields follow a 
multivariate normal distribution over time is not unreal-
istic for this purpose at the U.S. level, although for 
smaller geographic areas, the distribution sometimes be-
comes noticeably skewed. Yields in one year are assumed 
independent from yields in the previous year. While this 
assumption may not be realistic, it does not affect the 
average distribution of disaster payments.' 

Payment Computation Procedures 
The disaster payment for each crop is computed as a 

function of the fixed DPP parameters and the randomly 
chosen U.S. average yield, considering each sampled 
observation as if it were a year. The conceptual linkage 
between national average yields and the amount of the 
disaster payment comes from crop insurance actuarial 
methods. The procedure resembles one used earlier by 
the Federal Crop Insurance Corporation in estimating 
annual loss-costs for setting all-risk crop insurance pre-
miums (8, Ch. 18). For a given year and crop with an 
average U.S. yield, the actual yields of all producers are 
assumed normally distributed with a specific standard 
deviation. This standard deviation reflects the variation 
of yields with respect to space, not time. In figure 1, 
Yi represents the average U.S. yield for the crop. The 

3 0f course if there were correlation among years, the leve 
of payments in one year would be affected, given the yields o 
the previous year. Both the independence and skewness proper-
ties of U.S. crop yields are evaluated by Luttrell and Gilbert (4). 
However, their conclusions do not apply directly to the yield 
distributions used in this article, since their analysis is based on 
yields per harvested acre while the disaster payment question 
involves yields per planted acre. 

Table 2.-Estimated 1976 yield parameters for the simulation model 

Crop 
Expected 

yield 

Variance-covariance matrix 

Corn 
'Grain 

sorghum Barley Wheat Cotton 

Bushels 

Corn 	 85.650 	 80.100 	34.324 	 13.959 	 7.627 	 103.045 

	

1.7781 	 (.487) 	 (.358) 	 1.291) 
Grain sorghum 	 45.050 	 24.300 	 4.578 	 1.936 	 32.376 

	

(.290) 	 (.165) 	 (.166) 
Barley 	 42.660 	 10.257 	 2.912 	 0.000 

	

(.382) 	 (.000) 
Wheat 	 29.024 	 5.666 	 32.398 

(3.44) 
Pounds 

Cotton 	 433.900 	 1,565.436 
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Proportion 
eligible 

for disaster 
payments 

Table 3.—Estimated variation of producer yields over 
space within a crop year 

DY 
E1= f

0 
 f(x)dx (1) 

Crop 

Standard 
deviation 

Coefficient 
of variation 

Bushels 

Corn 	 17.609 20.2 

Grain sorghum 	 5.709 11.5 

Barley 	 5.914 13.9 

Wheat 	 5.807 20.0 

Pounds 

Cotton 	 117.911 27.2 

normal distribution serves as a proxy for the yields of 
all producers of that crop in that year. 

Next we assume the DPP provides payments to all 
producers with yields lower than a specified, national 
average disaster yield (DY in figure 1). The proportion 
of producers that are eligible is represented by the 
hatched area to the left of DY. For all eligible producers, 
the average yield used in determining the total payment 
may be estimated as the average of all yields in the 
shaded portion, or R1 in figure 1. Since the standard 
deviation of this distribution of yields is fixed for a given 

ear and crop, knowing Y1 enables computation of (a) 
proportion of all producers that will be eligible for 

ayment, and (b) the average yield of these producers. 
Mathematically, the proportion of producers that are 

eligible is represented by the definite integral 

FIGURE 1 

Assumed distribution of all U.S. producer 
yields in one crop year 

Probability 

D 
	

Yi 	Yield per acre 

where 

1 
	-(x-Y 212x22  

f(x) — 

 

(2)  
cr.‘/ 2ir e  

with Cr representing the standard deviation of producer 
yields over space within a year. The average yield of 
these producers (R1 in figure 1) is shown by 

DY 
f 	xf (x)dx 
0 (3)  

Ri — 	
Ei 

which represents the weighted average of all eligible pro-
ducer yields under the normal curve from zero to DY. 

The payment is computed as the product of (1) the 
difference between the yield of the eligible producers 
and the national ASCS-established yield, (2) the percent-
age of all eligible producers, (3) the payment rate, and 
(4) the allotment for the crop in question, or 

P1 = (EY - Ri) EirL 	 (4) 

where 

EY = the national average ASCS-established yield, 
r 
	= the payment rate per unit of production, and 

L 
	= the total allotment or base acreage of the 

crop.' 

Tabulation of Results 
The payment estimated for each crop in each sample 

observation is used to form the frequency distribution of 
payments over the entire sample. First, frequency distri-
butions are tabulated for each crop, and the distribution 
of the total payment for all five crops is tabulated. 
Second after payments have been estimated for all sam-
ple observations, the program prints the mean values of 
the payments for each crop and for the total, and the 
frequency distributions for each crop and for the five-
crop total. Also, the medians, quartiles, and percentile 
points can be determined from the frequency distribu-
tions as can the probability that payments will exceed a 
given level. 

'This highly simplified procedure for estimating disaster 
payments contains numerous specification and aggregation 
errors. Implicitly it assumes that the average acreage of eligi-
ble producers equals the average acreage of all producers and 
that all producers plant within their allotment. However FCIC 
used a similar procedure with some success at the county level 
as mentioned earlier (8, Ch. 18). With the refinements discussed 
in a following section, the procedure was found to estimate 
aggregate disaster payments with reasonable accuracy. 
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APPLICATION AND REFINEMENTS 
OF MODEL 

The Basic Data 
Table 1 contains the estimated parameters for the 

1976 DPP provisions. ASCS determines a disaster yield 
and an established yield for each county and farm par-
ticipating in the program. (The established yield is some-
times called the projected yield, the program yield, or 
the farm payment yield.) The data in table 1 represent 
estimated 1976 national averages of the ASCS values. 
The disaster yields are estimated as two-thirds of the 10-
year U.S. average yield per harvested acre for the respec-
tive crops. The established yields in table 1 are estimated 
on the basis of projecting the trend of historical estab-
lished yields published by ASCS. The payment rates per 
unit of production and the national allotments or bases 
for the program crops for 1976 are also shown. 

Since ASCS does not currently publish the base acre-
ages for the individual feed grains, the total feed grain 
base for all crops has been allocated to corn, grain sor-
ghum, and barley based on the proportions published by 
ASCS in 1973. All table 1 parameters were estimated 
before 1976 program statistics were available; thus, the 
data differ slightly from data later estimated by ASCS. 
However, the method used in computing the spatial 
standard deviations of table 3 provides a calibration 
procedure that corrects for these minor differences. 

Table 2 presents crop yield parameters. While the 
DPP yield parameters are defined in terms of yields per 
harvested acre as required by the program, the param-
eters for the actual crop yields shown in table 2 are 
expressed in crop units per planted acre. These defini-
tions correspond to the ASCS practice of determining 
DPP eligibility by comparing the actual production per 
planted acre (table 2) with the disaster yield (table 1). 
The expected values of yields are estimated using OLS 
regression and 1929-75 data. Linear time trends are 
segmented by dummy variables to reflect changes in 
the rate of increase. The wheat yield trend steepened 
in 1945, and that for barley in 1957, but cotton sta-
bilized after 1963. The corn trend steepened sharply in 
1956, and grain sorghum shifted upward in the same 
year; however both these crops lost most of the uptrend 
after 1970, along with a substantial increase in variance 
at that point, as recently discussed by Fox (3).' 

The variance-covariance matrix is estimated from the 
residuals around the trend lines. The variance for wheat 
and barley remained constant over 1929-75; therefore, 

'In computing a farm's production for disaster payment 
purposes, ASCS values a ton of silage as equivalent to 5.5 bushels 
of grain. This factor was used for all historical data in estimating 
the yield parameters. However, even with this silage equivalent 
included in the expected yields of table 2, they remain much 
lower than the ASCS-established yields of table 1, especially for 
grain sorghum and cotton. This discrepancy reflects how the 
DPP is defined and administered and does not represent an error 
in the model (see 9). 

residuals for a 47-year period have been used to estimate 
variances. For cotton, the variance increased in the lat 
part of this yield history, and the 1957-75 residuals 
used. For corn and grain sorghum, the higher 1970-75 
variance is reflected in table 2. The values in parentheses 
below the covariances are the simple correlation coeffi-
cients represented by the respective covariances. It is 
important to include these relationships in the model 
since their existence makes a high payment for crop A 
likely in the same year that a high payment occurs for 
crop B, thus increasing the likelihood of a large total 
disaster payment. 

The standard deviations of the distributions of indi-
vidual producer yields over space denoted by a in equa-
tion (2) are determined last. The only readily available 
method for estimating the necessary standard deviations 
is to equate them to the levels implied by the actual 
ASCS payment history for each crop in 1974 and 1975 
(1, 2). Using 1974 and 1975 data, all of the variables 
and parameters of equations (1) through (4) can be 
known, except a. The averages of the 1974 and 1975 
standard deviations derived in this manner were used to 
estimate a in the 1976 simulations, and they appear in 
table 3. 

Estimating the required spatial standard deviations so 
that the model duplicates historical data has a special 
advantage—it provides a calibration procedure for the 
model that corrects it for many of the specification and 
aggregation problems described earlier. Such a calibra-
tion also enables the model to duplicate how the DPP i 
actually administered by ASCS, as opposed to how i 
may appear to operate in the abstract. 

Model Refinements 
The final simulation model was based on the concept 

of figure 1 with one additional refinement. The proce-
dure described above was found to underestimate pay-
ments in situations where the disaster yield was less than 
50 percent of the average yield. The combination of a 
very low disaster yield and a very high crop yield 
resulted in an eligibility estimate approaching zero for 
that year. However, experience of the crop insurance 
industry suggests that zero eligibility would not be ex-
pected under such conditions as some producers suffer 
losses even when overall yields are high. Therefore a 
minimum 2-percent eligibility level was used in all cases 
where the normal distribution showed an eligibility level 
lower than 2 percent.6  

This minimum eligibility level necessitates revision of 
computation formulas. Equation (1) showing the pro-
portion of producers eligible (E1) now becomes 

DY 
Ei = 0.02 + 0.96 f f(x) dx. 	 (5) 

A 

'In a similar manner, FCIC established a "minimum annual 
loss-cost" to use in years when the normal curve procedure 
showed an unrealistically low loss-cost (8, p. 251). 

66 



The integral is scaled down by a factor of 0.96 to corn- 

gate for the added area. For these computations, the 
r limit of integration, A, has been set at Yi - 2.96a, 

a level that reduces the computer cost of evaluating the 
integral and provides a smooth transition zone as eligi-
bility increases from 0.02. 

The average yield of eligible producers from equation 
(3) now must be modified as shown by 

DY 
(A/2.0)0.02 + 0.96 f 	xf(x)dx 

A 
R1 - 

which represents the weighted average of the yield for 
the minimum 2 percent eligible and the yield for the 
area under the normal curve from A to DY. When 
A > DY, El = 0.02 and Ri = DY/2.0, which represents 
the minimum payment level. 

The payment computation procedure, refined to 
include the minimum 2-percent eligibility level, now uses 
equations (5), (6), and (4). Figure 2 depicts how the 
model computes a payment under low, medium, and 
high U.S. crop yields. The figure shows the disaster yield 
for the year in question, DY, and the established yield 
guaranteed to eligible farmers under the current disaster 
program, EY. For a year in which the yield is low (Y1, 
Panel A), the hatched area represents eligibility El. The 
rectangular segment at the left of the frequency distribu- 

n represents the 0.02 minimum eligibility added to 
normal curve. Medium and high yield situations 

appear in panels B and C, respectively (fig. 2). The total 
hatched area decreases as the U.S. yield increases—that 
is, the proportion of producers who qualify for disaster 
payments decreases as U.S. yields increase. 

Note that the method shown in equation (6) to com-
pute the average yield of eligible producers causes their 
yields (R1) to decrease as average U.S. yields increase. 
This assumption is correct to the extent that two condi-
tions exist. First, a relatively constant number of pro-
ducers have a complete crop failure (zero yield) in each 
year. Second, decreases in U.S. average yields are related 
to an increase in the number of producers with yields 
close to the disaster yield level rather than an increase in 
the number of complete crop failures. This assumption 
represents the pessimistic view of the relationship be-
tween program eligibility, U.S. yields, and the yields of 
eligible producers. It is pessimistic in the sense that the 
estimated payment may be biased upward under the sit-
uation of a high U.S. yield and a low disaster yield. 
Therefore, computations using this model are less likely 
to underestimate total program costs. 

ESTIMATED COSTS OF THE 1976 DPP 

Given the model structure and parameters, the simu-
*on model computes and tabulates the payments that 

FIGURE 2 
Disaster payment computation procedure 
under three yield levels for U.S. crops 

Probability 

E1  R1  

(A) 
Low 

Al 

E2  

vi 
(B) 

Medium 

►  \ 

A2  Y 2 

(C) 

High 

►  
A3  Y3  

• 

0 
	

DY 
	

EY 
	

Yield 

would result if all cultural practices (fertilizer, planting 
rates, technology, etc.) and DPP parameters are held 
constant at the 1976 level and all random factors 
(weather, crop disease, and other natural hazards) are 
allowed to repeat 1,000 times. Figure 3 shows the 
expected distribution of payments computed under 
these assumptions. The expected value or average pay-
ment for the 1976 program is $300 million and the 
median payment is $267 million. As a basis for compari-
son, payments under the low yield portion of the 1974 
DPP were $522 million, payments under the 1975 DPP 
were $262 million, and preliminary estimates for the 
1976 DPP are $452 million.' These are actual payments 
for single years, compared with the 1,000 observations 
of expected payments data represented in figure 3. 

A payment of less than $150 million would occur 5 

'The $452 million is a preliminary estimate based on ASCS 
data as of April 21, 1977. Final, complete data for 1976 will not 
be available until fall 1977. 

(6) 

Ei 
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The integral is scaled down by a factor of 0.96 to com
pensate for the added area. For these computations, the 
lower limit of integration, A, has been set at Yi - 2.96a, 
a level that reduces the computer cost of evaluating the 
integral and provides a smooth ttansition zone as eligi
bility increases from 0.02. 

The average yield of eligible producers from equation 
(3) now must be modified as shown by 

DY 
(A/2.0)0.02 + 0.96 f x{(x)dx 

(6)A 

E·I 

which represents the weighted average of tJ1e yield for 
the minimum 2 percent eligible ?:nd the yield for the 
area under the normal curve from A to DY. When 
A> DY, Ei = 0.02 and R[ = DY/2.0, which represents 
the minimum payment level. 

The payment computation procedure, refined to 
include the mini:mll11 2-percent eligibility level, now uses 
equations (5), (6), and (4). Figure 2 depicts how the 
model computes a payment under low, medium, and 
high U.S. crop yields. The figure shows the disaster yield 
for the year in question, DY, and the established yield 
guaranteed to eligible farmers under the current disaster 
program, EY. For a year in which the yield is low (Y1, 
Panel A), the hatched area represents eligibility E1. The 
rectangular segment at the left of the frequency distribu
tior, represents the 0.02 minimul1l eligibility added to 
the normal curve. Medium and 11igh yield siLuations 
appear in panels Band C, respectively (fig. 2). The total 
hatched area decreases as the U.S. yield increases-that 
is, the proportion of producers who qualify for disaster 
payments decreases as U,S. yield, increase. 

Note that the method shown in equation (6) to com
pute the average yield of eligible producers causes their 
yields (Ri) to decrease as average U.S. yields increase. 
This assumption is correct Lo the extent that two condi
tions exist. First, a relatively constanL number of pro
ducers have a complete crop failure (zero yield) in each 
year. Second, decreases in U.S. average yields are related 
to an increase in the number of producers with yields 
close to the disaster yield level rather than an increase in 
the number of complete crop failures_ This assumption 
represents the pessimistic view of the relationship be
tween program eligibility, U.S. yields, and the yields of 
eligible producers. It is pessimistic in the sense that the 
estimated payment may be biased upward under the sit
uation of a high U.S. yield and a low disastj'!r yield. 
Therefore, computations using this model are less likely 
to underestimate total program costs. 

ESTIMATED COSTS OF TI-IE 1976 DPP 

Given the model structure and parameters, the simu
lation model computes and tabulates the payments that 
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Disaster payment computation procedure 
under three yield levels for U.S. crops .. 
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wouid result if all c~lItural practices (fertilizer, planting 
rates, technology, etc.) and DPP parameters are held 
constant at the 1976 level and all random factors 
(weather, crop disease, and other natural hazards) are 
allowed to repeat 1,000 times. Figure 3 shows the 
expected distribution of payments computed under 
these assumptions. The expected value or average pay
ment for the 1976 program is $300 million and the 
median payment is $267 million. As a basis for compari
son, payments under the low yield portion of the 1974 
DPP were $522 million, payments under the 1975 DPP 
were $262 million, and preliminary estimates for the 
1976 DPP :ire $452 million.' Th~se are actual payments 
for single years, compared with the 1,000 observations 
of expected payments data represented in figure 3. 

A payment of less than $150 million would occur 5 

'The $452 million isa l'l'clil11in:lr}, esttmate baseu on AS(,S 
data as oC April 21 , 1977. Final. cOll1plcic data [or 1976 will not 
be available until fall 1977. 



FIGURE 3 

Expected low-yield payments under the current DPP, 1976 
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times in 100 and at the upper end, a payment of over 
$750 million would occur once in 100 (fig. 3). Thus the 
actual disaster payments in 1974 and 1976 were proba-
bly higher than what would be normally expected—the 
probability of a payment exceeding $522 million is only 
about 0.07 while the probability of exceeding $452 mil-
lion is about 0.14. Because 1974 crop yields were much 
lower than expected, the likelihood of another disaster 
payment as large is small, given the same DPP parameters. 
Of the 3 years, the 1975 payment of $262 million is 
much more typical of the current DPP. 

With a simulation model, the relative accuracy is 
usually determined through a validation procedure 
rather than statistically. In validation of the model used 
here, a large number of alternative assumptions and 
computational procedures were tested. The parameters 
fed into the current model provide estimates of 1974 
and 1975 payments for all crops within 1 percent of the 
actual payments made by ASCS during these 2 years 
(1, 2). In another validation exercise, the model was run 
several times to test the impact of errors in input param-
eters and of incorrect specifications in the mathematical 
relationships. The validation work suggests that the esti-
mates of future payments and the type of information 
presented in figure 3 are likely to be within 10 percent 
of true real-world values. 

Assumptions concerning crop yields underlie the 
model and its accuracy. These assumptions concern the 
trend and expected value of future crop yields, the vari-
ance around this trend, and the correlation between  

yields of different crops. If future average yields are 
lower than expected, or if the standard deviation arou. 
these trends is higher than expected, the costs of a DP 
increase substantially. 

IMPLICATIONS 

Since program and yield parameters are exogenous, 
the model provides the capability for analyzing the 
impact of alternative crop yields and modified DPP 
assumptions on program costs. For example -the model 
can estimate the change in program costs that would 
result from changing disaster yields or the payment rate 
or from basing the payment on a yield that is less than 
the established yield. The model can also estimate the 
impact of changing allotments, as long as these are 
changed by the same proportion on all U.S. farms. How-
ever, the aggregate model cannot estimate the impact of 
changing the distribution of allotments among farms. 
Based on such capabilities, the model has been used to 
identify the impact of different yield assumptions and 
to estimate the impact of a number of modified disaster 
programs (6, 7). 

Such information can be useful in the 1977 congres-
sional deliberations concerning disaster payment provi-
sions in the next farm act. With appropriate modifica-
tions in the parameters of table 1 and estimates of a, the 
model can estimate expected indemnity payments in 
new areas that may be covered by the Federal Crop 110 
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Insurance Corporation. Such indemnity estimates are 
cal in the process of setting crop insurance premium 

Wes in new areas. 
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