











and national price.? Figures 1 and 2 show the correlation between county
average yields and national average yield based on 1975-2005 data for corn
and cotton. In both figures, the larger the (positive) correlation (shown as
progressively darker shades of green), the more suggestive that the county
yield moves with the national average yield. Changes in corn yield tend to
be quite uniform across the Heartland (the major corn growing region, span-
ning lowa and Illinois). Yields in the Heartland dominate national average
yield, and most other regions are peripheral players in determining national
average yield (fig. 1). For upland cotton, several regions with high correla-
tions of county yield and national yield — for example, the Lower Mississippi
region, and regions of California, Texas, and the Carolinas — are dispersed
widely across the southern United States, from one coast to another (fig. 2).1°

Figures 3 and 4 show correlation between county yield and national price for
corn and upland cotton, again based on 1975-2005 data.!! The more nega-
tive (inverse) the relationship between price and yield, the greater the natural
hedge inherent in revenue. For corn (fig. 3), the negative correlation between
corn price and yield in the Heartland area suggests an inherent natural hedge
between price and yield in that region, with lower prices being somewhat
offset by higher yields, and vice versa. Hence, for the government, the direct
targeting of revenue changes with a revenue-based program may mean less
variable program costs due to the lower likelihood of systemic underpay-
ments or overpayments than with a price-based system.
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9The Pearson correlation can take on
values from -1 to 1, and is a measure of
the relationship between two random
variables. A correlation of -1 means
that the two variables move in opposite
directions in a perfectly linear fashion
(i.e., the movements track along a
straight line). A correlation of 1 means
that the two variables move in the same
direction in a perfectly linear fashion
A correlation of 0 means that there is
no relationship between the variables.
The relationship gets stronger as the
correlation moves from a value of 0
towards -1 or 1. See Appendix C for a
discussion of the relationship between
the correlation and the mean and vari-
ability of revenue.

107 figure 2, the broad geographic
area of high correlation in California
should not be taken as an indication
that the counties in the San Joaquin
Valley are dominating U.S. cotton pro-
duction, but simply that the large size
of these counties can exaggerate their
apparent influence.

The price-yield correlations shown
in figures 3 and 4 are specifically the
correlation of within-season county yield
change to within-season national price
change. Within-season price change
is defined as the percent difference
between the harvest time price and the
pre-planting time price (an expected price
measure). Within-season yield change is
defined as the percent difference between
harvested yield and expected yield. Con-
verting price and yield to deviation form
avoids the need to make arbitrary deci-
sions of how to deflate historic prices to
correspond to the detrended yield values
(Cooper, 2009b).
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Figure 2

Correlation of county upland cotton yield with national yield
The darker the county, the more its yield changes in the same direction as national yield.
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Note: Analysis by ERS based on detrended yields per planted acre for upland cotton over
1475 to 2005 for all counties for which MASS reports confinuous production over the period.

Source USDA, Economic Research Service,

Figure 3

Correlation of county yield to national price for corn
E‘.';h}g ﬁ:{rger the county, the more pronounced the inverse refationship belween price
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Nete: Analysis by ERS based on Chicago Boards of Trade futures prices tor cormn and on
detrended yields per planted acre for corn for grain and silage over 1975 to 2005 for ail
counties for which NASS reports continuous production over the period.

Source USDA, Economic Research Service,
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As upland cotton does not have any particularly large areas where the corre-
lation between county yield and national price is highly negative (fig. 4),

the likelihood of systemic underpayments or overpayments is relatively low
and the benefit to the government of a revenue-based payments system in
addressing payment variability is likely to be more modest. Nonetheless,
even in the case of a low natural hedge, a revenue-based payment more
directly targets the economic situation of the farm (assuming revenue as a
proxy for this measure) than does a price-based payment, all else being equal.

As with price-based payments, revenue-based payments will vary with
program details. Still, the guiding principle for a (national or regional)
revenue-based payment is that the producer is compensated for the difference
between a reference level of revenue per acre and realized revenue per acre.
Appendix A demonstrates how payments might actually be made under such
programs, with payment schemes that are variations on current marketing
loan benefits (MLBs) and countercyclical payments (CCPs).

However, a statistical analysis is necessary to predict at the beginning of the
crop season how payments under a revenue-based commodity support system
might differ from those under a traditional commodity support structure.

The next section presents the results of such an analysis for a county-based
payment approach, demonstrating how the mean, variability, and other char-
acteristics of the statistical distribution of payments can be estimated, and
how different types of payment program compare to each other on this basis.

Figure 4

Correlation of county yield to national price for upland cotton

Tﬁs d,aﬁgt-:-r the county, the more pronounced the inverse relalionship between price
and pieid.

P
ia > I:l}"llr-~~-_-..__

£ *'—..\_‘_,_ ’ l"-.\_
rf’f G 4
:
)

Correlation coefficient .

I -0.478 to -0.204
-0.204 to -0.055
-0.055 to 0.083

0.083to 0.444

Mo data

Analysis by ERS based on cash prices and detrended yields for upland colton over 1975
to 2005 for all counties for which NASS reporis continuous production over the period.

Source USDA, Economic Research Service,
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