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USDA-AMS Dairy Program Regional Econometric Model Documentation

Introdaction

Dairy Program’s Economics Analysis Branch (EAB) maintains a dynamic regional econometric
model of the U.S. dairy industry to support its econonic analysis and forecasting responsibilitics.
The model 1s comprehensive. 1t includes: the supply of milk: the allocation of butterfat and non-
fat solids to fluid milk and the major manufactured dairy products; and consumer demand for
milk and dairy products. The model’s supply and demand cquations are estimated using
historical annual data. The model includes variables for the Federal Milk Marketing Order
(FMMO) system, Dairy Economic Loss Assistance Payment Program (DELAP), and Milk
Income Loss Contract (MILC) program. The Margin Protection Program - Dairy (MPP-D)
payouts also are estimated, but the payments do not interact with the other model variables,
because the production response to the program is still unknown, The model is specified to
generate long-term supply, demand, and price] projections that are consistent with USDA’s
official baseline projections.” The official USDA baseline is modified for Federal order analyses
by specifying Federal order milk marketings from national milk marketings. The model is
estimated and simulated with SAS statistical software.”

The model simultaneously forecasts annual regional milk production, regional fluid milk and
national manufactured dairy product consumption, regional dairy classification, national dairy
product prices, and regional farm milk prices sequentially along the time path of 2014 — 2024,
Butterfat and non-fat solids are allocated through the use of conversion factors consistent with
farm milk and dairy products. Prices for dairy products, fluid milk, and farm milk are solved
within the model to achieve cquilibrium conditions for supply and demand.

The model is based on various sub-regions of the United States. Because not all of the United
States is covered by a FMMO), there are three geographic levels at which the model operates:
supply regions, in which the milk is produced: pools, in which milk is classified by various uses:
and national, in which the classified milk is processed into manufactured products and
consumed.

Supply Regions and Milk Production

Milk is produced in all fifty States. The States are grouped into fourteen supply regions:
Appalachian (KY, NC, SC, TN, VA), Arizona, California, Central (CO, A, IL, KS, NE, OK),
Florida, Former Western (1D, NV, UT). Hawaiis Alaska, Mideast (IN, MI. OH, WV), Northeast
(CT. DE, MA, MD. ME, NJ, NH, NY. PA. RIL VT)}, Pacitic Northwest (OR, WA). Southeast

*All prices are discussed in real or relative terms.
- Dairy baseline forecasts are developed by an [Inerageney Commodity Estimates Committee at USDAL Intereept
terms tor the model are modified for cach torecast year as needed to calibrate the model to approximate baseline
forecasts. For tnformation on USDA™s otficial baseline. see ULS. Department of Agriculure, Otfice of the Chief
Eeonomist. World Agricultural Qutlook Board. OCE-2015-1 (2014 February)y USDA Agricultirad Projections to
2024, Retrieved from: ooy L IERPUT R : : oA
" See SAS Institute. Inc.. Version 9.4 SAS ETS LUser s Gride



(AL, AR, GA, LA, MS), Southwest (NM, TX), Upper Midwest (MN, ND, SD, WI), and the
Unregulated West (MT, WY). The regions can be seen in Figure 1, presented below.

Figure 1. States Included in Each Regional Supply Area
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The regional supply of milk is estimated by taking the number of cows and multiplying by the
amount of milk each cow produces. The cow numbers and the yield per cow are driven by
different variables in each region. The regional cow numbers are functions of the producer milk
price, feed costs, slaughter prices, non-farm earnings, and/or other variables. Milk production per
cow is estimated as a function of milk prices, feed costs, and/or other variables. Producers
respond to milk price changes relative to feed costs by adjusting milk cow numbers. Milk per
cow is assumed to move in response to changes in milk price relative to feed costs. The number
of cows, milk per cow, and feed price data are reported at state level by NASS. Slaughter prices
are reported by AMS Livestock Market News (LMN).* Non-farm earnings are reported by the
U.S. Department of Commerce Bureau of Economic Analysis (BEA). Number of cows and milk
per cow are estimated using data from 1980 — 2013. Milk marketings are estimated as milk
production less farm use.

The all-milk price estimates that drive milk production for each region are a function of the
effective blend price of the pool which predominantly resembles the milk supply region. For
example, Order 131 is the “predominant” pool for the Arizona supply region. If there is no
predominant pool for a supply region, because the supply region is associated with an
unregulated region, a neighboring pool’s blend price or all-milk price is used. All other pools for
a given supply region are considered possible “supplemental” receivers of the milk supply. The
all-milk prices are from NASS state all-milk data and are aggregated to the milk supply regions
using a weighted average of milk production in the region. The prices are estimated using data

* Because of differences in data reporting practices over time, the slaughter price is actually represented by different
prices in different years. Currently, it is represented by the dressed domestic cutter (90 percent lean) live weight
price. From 1991 - 2007. it is represented by the Sioux Falls, SD, boner price. Prior to 1991, it is represented by
weighted average boner cow price.

(3]



from 2000 — 2013 due to order reform. Prices are deflated by the Consumer Price Index (CPI) for
all products as reported nationally by the Bureau of Labor Statistics, U.S. Department of Labor

(BLS). The effective blend prices are calculated based on data reported by each FMMO’s Market
Administrator (MA) office. Some equations include variables to adjust for unusual circumstances

over the historical period. The equations related to the regional milk production estimates are in
Tables 1 — 14.°

The prices driving production are adjusted to reflect dairy support program payments. Total
monthly MILC Program state payments data are available from the Farm Service Agency (FSA)
from October 2002 — May 2006. State MILC data from FSA on a monthly or calendar year basis
is no longer available after May 2006. However, total U.S. calendar year payments and fiscal
year state payment data are available for 2006 and 2007. Given that data, monthly state payments
are assumed to be proportional to the fiscal year state proportions. State level monthly data for
fiscal years 2009 — 2013 are available from FSA as well. The total calendar year state requests
for payment are used to proportion the FSA total U.S. payment data in 2009 — 2013. DELAP
information is reported on a national level by FSA and included on a per hundredweight basis.

Pools, Supply Allocation, and Compositional Regressions

Milk produced in each supply region is allocated to, or “pooled on™, one or more marketing
areas, or “pools™. There are twelve pools in the model, comprising the ten existing FMMOs,
California,” and an unregulated area to handle the classification of products not otherwise
covered.” Figure 2, presented below, shows a map of the existing FMMO structure. The

Figure 2. Areas Covered by Federal Milk Marketing Orders
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¥ Most tables, due to their size, may be found at the end of the document.

“ Data for the California pool that would otherwise come from an MA office is available from the California
Department of Food and Agriculture (CDFA).

" The model accounts for the existence of Order 135 as a pool until 2005, after which it is considered to be part of
the unregulated pool.



allocation of milk into various class uses, for later production into consumer products, is
estimated within these pools.

The sum of the allocations to cach pool from a supply region must equal the milk produced in the
supply region and cannot be less than zero. To ensure that milk movements to the pools from the
supply regions sums to total production, compositional regressions are utilized to estimate the
movement of milk. The details of compositional regression estimation can be found in
Aitchison:® however, a brief explanation follows. Compositional regressions utilize a functional
form that ensures that allocations to each pool are greater than zcro and add up to the milk
produced in the supply region. The adding up constraint is accomplished by estimating a ratio of
each allocation over a designated “filler-up™ variable. with the ratio logged to satisfy the strict
positivity constraint. The filler-up varable acts to balance the cquations as a residual variable
might, but is not a residual in the traditional sense. Because the filler-up variable is represented
in each equation, it is not simply a leftover. Indeed, there is an implicit allocation equation in
which the movement of milk to the predominant pool is estimated in relation to itself. However,
this equation always equals one.

In the context of the regional model, compositional regressions are applied in the following
manner: each supply region is associated with a predominant pool, as explained in the last
section. Following Aitchison, milk pooled on this pool is assumed to be the filler-up variable.
Milk quantities moving to other pools, relative to the milk staying in the predominant pool, are
simultaneously estimated. Effective blend prices from each pool are assumed to be the driving
factor, with prices based on MA and CDFA data. The producer milk marketed under each
FMMO is based on AMS State of Origin data and CDFA unregulated grade A marketings.

The chotce of the filler-up variable for each supply region could be arbitrary, but the
predominant pool is chosen for two reasons: one, it makes economic sense that milk will be
chiefly utilized in the area in which transportation costs arc munimized. Two, relative prices are
assumed to be the driving factor in the allocation of milk to pools. By choosing the predominant
pool as the filler-up variable, the effective blend price of the other pool relative to the
predominant pool’s effective blend price becomes the driving factor, representing the decision to
pool milk on one pool or another.

® Aitchison. I. 1982 = The Statistical Analysis of Compositional Data.” Jowraal of the Roval Statistical Socien-,
Series B (Methadological). Vol 44, No. 2. pp. 139 - 177,
http: rhras.org.brilibrexesfetch.php/pessoais:abtmartins:thestatisticalanalysisofeompositionaldate. pdt



As an example, a portion of Table 15, the Allocation of Northeast Milk to Pools, is reproduced
below. The full table may be found at the end of this document. Milk from the Northeast supply
region 1s estimated to go to onc of four pools: Order 1. Order 5, Order 33, or the Unregulated
pool.” It should be noted that not all pools are explicitly estimated for each supply region. These
specifications incorporate assumptions which follow historical transportation trends, i.e., milk
produced in the Northeast is highly unlikely to be pooled on Order 124 (the Pacific Northwest
order). In practical terms, the milk movements that are not historically observed or are extremely
small (less than one percent of the pool’s supply or less than one percent of the supply region’s
movements) are assumed to be zero. Order | is the Northeast region’s predominant pool.
Therefore, the supply allocations to supplemental pools, such as Order 33, are estimated in ratio
to the milk pooled on Order 1. Continuing to use Order 33 as an example supplemental pool, the
primary driver for movements to Order 33 relative to movements to Order 1 is the ratio of the
Order 33 over the Order | blend prices. This means that there must be a greater increase in Order
33's eftective blend price than in Order 1’s to draw milk away from Order 1.

Example: Allocation of Northeast Milk to Federal Orders

Dependent Variable Parameter
log (Northeast Milk to Order 5 ntereepi
# Northeast Milk te Order 1) log (Trend trom 2000)

Dummy 2006-2007
lug (log (Order 5 Blend Price - Order | Blend Price))

log {Nottheast Milk to Order 33 Intereept
*Northeast Milk to Order 1) Dummy 20035-2007
lag (log (Order 33 Blend Price ” Order | Blend
Pricen
log (Unregulated Northeast Milk Intercept
 Northeast Milk to Order 1) Dummy 2004

Dummy 2006-200%
log (Order 1 Class 1 Prices Order 1 Class 11 Price)
Dummy 2001

The milk movements to non-Federal order or Calitornia pools are allocated 1o an unregulated
pool, which lacks a set of classilied prices, and arc estimated using a variety of data. The milk
movements to unregulated areas are driven, depending on the supply region, by relative
classitied prices trom the supply region’s predominant pool. percentage of classitied utilization
within the predominant pool, or a proxy unregulated pool price. Classified prices and classitied
utilizations are discussed in a later section, but all such data are based on MA data. Data for the
supply allocation equations begin from order reform in 2000 and ends with the most recently
available annual data, 2013,

In certain supply regions, where milk is assumed to only go to two processing regions, the use of
compositional regressions is unnccessary. In these milk supply regions, a logistic regression is
used. in which the ratio of the percentages of raw milk allocated to cach of the two pools 1s

? The Unregulated marketing area is not a “pool™ in the strict sense o the word. Howeser, for purposes of simplicity
and to differentiate it trom the Unregulated West supply region. here it is called a pool.



estimated. Given that the two percentages must sum to one, the estimated ratio can be casily be
solved for each percentage. The percentages are multiplied by the milk supply region total to
determine the pool allocations. The milk movement estimates from the supply regions to the
pools are in Tables 15 - 28.

Milk Classification and Consumer Products

After milk is produced in the supply regions, it is allocated to the various pools for bottling or
processing into manufactured dairy products. Under the FMMO system, milk 1s classified based
on how it is utilized:

Class [—fluid uses

Class Il—soft manufactured products (frozen products and other Class 11)
Class IIl-——cheese and dry whey

Class IV—butter, non-fat dry milk, whole dry milk, and canned milk."

Because milk for fluid use is highly regtonal and commands the highest price, fluid use per
capita is estimated first and separately from the other classes, driven by the Class | price within
each pool. Some fluid demand equations may also include personal disposable income, the
population of the U.S. under five years old, and/or other vanables. Income data are available
from BLS. Population data arc available from the U.S. Census Burcau. Fluid use 1s estimated at
the pool level based on MA data from 2000 — 2013. Fluid use 1s highly regional, due to fluid
milk’s high transportation cost and perishability. Therefore, fluid use for unregulated arcas east
of the Mississippi River 1s estimated separately from those to the west, and for Hawaii and
Alaska. The tluid use estimates from these sub-pools are aggregated to comprise total fluid use
tor the unregulated pool. The fluid use estimates are presented in Table 29. Butterfat and non-fat
solids pounds required to produce the quantity of fluid milk demanded are calculated using
conversion lactors found in Table 30.

The remaining milk is allocated to Ctlass II, 111, or IV using compositional regressions, as
explained earlier. For the FMMOs, the filler-up vartable is Class Il milk. Class I allocations are
driven by cheddar cheese prices, dry whey prices, Class 11 prices at test for a given pool, and/or
a weighted average of the prices of frozen dairy products and other Class I products, as reported
by BLS. Class 1V allocations are driven by butter prices, non-fat dry milk prices, and/or Class IV
prices at test for a given pool. All classified prices and class allocation variables are based on
MA data, estimated from 2000 — 2013, Data for classification in the unregulated pool is
unavailable. Fluid use in the unregulated pool estimations are driven by income and are
classified as Class 1. The remaining milk in the unregulated pool is assumed to have the same
proportional breakdown as in seen in the Federal orders and Calitornia. The FMMO non-fluid
classification equation estimates are found in Tables 31 — 40. Classitied butterfat. non-tat solids.
and protein (where appropriate) are calculated by applying pool test values to classified milk
estimates, Forecast test values are assumed to be an average of the pool test values {rom 2011 —
2013.

1 . P . ) . - . . .
The term canned milk™ in this documentation refers to evaporated or sweetened condensed milk in consumer-
type packages.
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The California pool has a different structure from the FMMO system. Total solids by
classification, detined as thc sums of butterfat and non-fat solids within each class, are estimated
as opposed to the total amount of milk allocated to each class, because milk pounds by
classification are not reported. Class 2 remains the filler-up variable. Class 3 solids are a function
of the CPIs of frozen dairy products and other Class 2 dairy products, deflated by the CPI for all
products. Class 4a solids are driven by the price of non-fat dry milk. Class 4b solids are driven
by the price of cheddar cheese and the CPI of other dairy products. The estimates for non-fluid
classified milk allocation in the California marketing area can be found in Table 41. In the
absence ot'a California Federal order, California classified solids are converted to their FMMQO
equivalents to account for classification differences.

National Level Aggregations and Estimations

Manufacturing Allocation

Supply and demand for manufactured dairy products is handled at the national level. Classified
milk is aggregated from the pools to create a national supply. and is transformed into
components based on the most recent three years™ averages of the component tests for each pool.
The aggregated class supplics are used to estimate the national manufactured product supplies.

The aggregated Class 11 total milk solids are divided using a logistic regression to estimate the
production of frozen products and other Class [1 products. The other Class 11 solids requirements
were established in the historical data by the residual butterfat and non-fat solids left when
accounting for all solids in Class 1, 111, IV, and total frozen products. Frozen products and other
Class 11 products arc treated as aggregations of their respective products. The proportions of the
solids in frozen products for the forecast period are held at recent year averages. The percentage
of Class 1l total milk solids used to manufacture frozen products relative to the percentage of
Class Il milk used to manufacture all other Class Il products is estimated as a function of the
price of frozen goods relative to the price of other dairy products and other variables.

Class 11§ milk is primarily used to produce cheese, with dry whey being produced as a result of
the cheese manufacturing process. Total cheese production is calculated by applying conversion
{actors based on the most recent three years™ average of the fat available for total cheese to the
amount of total cheese production.'’ American and other cheese production percentages are
estimated with a logistical tunction which responds to the price of cheddar and the price of
mozzarella. The estimated production percentages are applied to the amount of total cheese
produced to obtain pounds of American and other cheese production. Cheese production 1s
assumed to use all necessary non-fat solids, with conversion factors determined in a like manner
to those used tor cheese butterfat. Dry whey production is driven by its own price, the amount of
cheese produced, and other variables. Dry whey has a separate production equation because
more than cnough whey 15 produced as a result of cheese manufacture to meet dry whey demand.
The CPI tor food 1s used in the production of whey to account for inflation. Food CPI data comes
trom BLS and is estimated using the CPI for all products in projection years. Butterfat and non-
tat product pounds of dry whey are calculated using conversion tactors. All the conversion

I on- . . - . . . . . . .
Non-tat dry milk and condensed skim mulk used in cheese production are accounted for in this caleulation.



factors can be found in Table 30. The conversion factors represent the pounds of solids required
to create one pound of product.

Class 1V milk is allocated to the production of butter, non-fat dry milk, dry whole milk, and
canned milk. Because dry whole milk and canned milk are relatively minor products, dry whole
milk’s production is assumed to be a constant, and the production of canned milk is a function of
that constant. For this reason, the production of dry whole milk and canned milk converted to fat
and non-fat solids is taken first from the Class IV milk fat and non-fat solids supply. The
remaining quantitics of fat and non-fat solids that are available are used for butter and non-fat
dry milk. The bulk of remaining Class IV fat goes to the production of butter. Therefore, butter
production is not explicitly estimated; rather a small portion of Class 1V fat is allocated to the
production of non-fat dry milk, and the rest is assumed to be used for butter, Butter production is
assumed to take what 1s needed from non-fat solids, and all remaining non-fat solids are
allocated for the production of non-fat dry milk. The production of butter is calculated by using
the residual Class [V fat divided by a fat conversion factor for butter. The remaining non-fat
sohds needed is used to calculate the non-{at dry milk production using non-fat dry milk non-fat
solids conversion factors. The fat-test for non-fat dry milk is indirectly calcuiated as a result in
the model. The manufacturing allocation equation estimates can be found in Table 42.

To accurately account for butterfat and non-fat solids content, it is necessary to make some
adjustment to avoid duplication. Historical data used to account for duplication are taken for the
most part from the American Dairy Products Institute (ADPI)."” For the forecast period, the
proportion of non-fat dry milk used in cheese to total cheese production is estimated as a
function of butter and cheese prices. Condensed skim milk used in cheese is estimated as an
inverse function of non-fat dry milk used in cheese. Other types of duplication such as non-fat
solids used for fluid milk fortification are accounted for as constant percentages of the applicable
dairy product quantities produced.

Demand, Stocks, and Trade for Non-Fluid Dairy Products

Per capita demands for manufactured dairy products are estimated as functions of product prices,
per capita income, and other factors. Dairy product prices are deflated by the CPI for all products
or the CPI for food. Per capita disposable income 1s deflated by the CPI for all products. Total
consumption for each specific product or product aggregate is specified as per capita demand
times the projected population for each year. Wholesale prices for cheese, butter and non-fat dry
milk, and dry whey are taken from Datry Product Mandatory Reporting Program data. Equations
in this section are based on the mode] used to estimate the national baseline.'” Adjustments for
leap year are included in the forecast period. The estimates for non-fluid per capita product
demand can be found in Table 43.

" American Dairy Products Institute (2014} Dairv Prm/m-.’\' Utilization and Production Trends, Retricved from:
P s erren s bad IS e sn S 4T Dl sy

"U.S. Department of AUFILII]IIITL Office of the € hlLt Economist. World Agricultural Outlook Board. OCE-2015-1.
(2015 February) USDA Agr .'cm'mm;’ Projections ro 2024, Retrieved from: vapr s s oo o s g
ksl ores s on s L and ULSL Department of Agriculbture, Agriculiural V[drkC[lllL SLI‘\ILL
Dairy Programs Economic Rua.auh (2017 Aprily USDA dgricultural Marketing Service Dairy Programs National
Econometric Model Documentation ( Model C ar/:hlm’u/ m USDA Agriculniral Baseline Projections 1o 2016,
Retrieved trom: ocp vy b o NI oo e (N ST PRI S R



Year-end stocks are estimated for American cheese, other cheese, butter, and non-fat dry milk.
Estimating ending stock values is complicated by their volatility. For this reason a two-step
process 1s used. First, average stock values are estimated, as seen in Table 44. For each vear, this
value is the simple average of the monthly ending stocks from the last half or last quarter of cach
year. For each equation, the average stock value has a negative relationship with the product.
Second, year-end stocks are estimated from average stocks, reflecting the typical seasonal
relationship that exists between average stocks and year-end stocks. Year-end stocks estimates
are found in Table 45.

Imports and commercial exports for American cheese. other cheese, and butter are projected by
the model, along with commercial exports of non-fat dry miik and dry whey. In observing the
history of imports and exports of the various products included in the model, these imports and
exports appear to be the most price responsive. Imports and exports for all other dairy products
are exogenous in the model. Cheese and butter imports arc controlled to some extent by a tanft
rate quota { TRQ) that allows limited imports at lower in-quota tariff rates and unlimited imports
at higher over-quota tariff rates. Thosc imports have usually exceeded the TRQ since it has been
in place. The model assumes that the quota is filled each year, and thus only over-quota imports
are estimated. Imports data are available from the Foreign Agriculture Service, and the equation
is estimated using 1995 — 2013 data." Exports and over-quota imports are estimated as a
function of the difference between the domestic product price and the free-on-board international
price, represented by the Oceania price with regards to butter, cheese, and non-fat dry milk and
the European Union price for dry whey. Trade equation estimates can be found in Table 46.

Aggregated product supply is balanced against national consumer product demands, with price
varied until a supply/demand balance is reached. In this manner, the prices estimated at the
national level atfect each pool’s eftective blend price, which drive the all-milk prices that
influence milk production, connecting the systen.

Price Relationships, Elasticities, and Statistics

Milk and dairy products, in aggregate, are expected o respond to changes in price in a certain
manner. Milk production variables (cows and yield-per-cow) and imports are expected to move
in the same direction as domestic own prices, like the all-milk price: higher domestic prices will
encourage farmers to produce more, while making foreign products more appealing to the
consumer. Conversely, demand variables (e.g. fluid use per capita) and exports are expected 1o
move in the opposite direction from domestic own prices: higher prices will decrease domestic
consumption, while making domestic sales more appealing to producers. Competing prices, or
those representing costs of production, such as the price of feed, are expected to have the
opposite relationships. Income is expected to move in the sime direction with both supply and
demand variables, with higher income meaning greater capacity for farm investment, as well as
greater capacity to purchase dairy products.

" .S, Department of Agriculture, Foreign Agriculural Service (July 2014 Daire Monthiy Imports, Retrieved
from: oy v w . T
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Parameter sizes vary based on specification, and they do not necessarily provide a clear picture
of the variable-in-question’s impact. To provide a clearer picture of the actual impact, each price
and income variable have an additional statistic reported called the “elasticity™: It is the percent
change in the left-hand side variable in response to a percent change in the right-hand side
variable. For example, the Northeast supply region’s all-milk price is driven by the Order 1
effective blend price (see Table 1). This price-price elasticity is 0.8865. This means that, for
every | percent increase in the Order ! effective blend price, the Northeast supply region’s all-
milk price will increase by about 0.89 percent. The positive sign in the elasticity means that the
all-milk price and the effective blend price move together, which follows expectations. The
elasticitics presented are averaged over the relevant data period for each equation.

Statistical fit 15 represented by the R-Square for each equation. R-Square is the percent of
variation in the data explained by the given equation, and therefore falls between 0 — 1. A higher
R-Square is better, and represents how closely the model estimates historical data. Statistical
significance is best represented by the p-value for each vanable. The p-value is defined as the
level of significance at which one can reject the default hypothesis that the variable is not
significantly different from zero. In other words. it is a measure of confidence in the estimates
the mode! produces: a smaller p-value indicates a higher level of statistical significance, and
therefore greater confidence that the model produces reliable estimates.

Conclusion

The Dairy Program’s Economics Analysis Branch maintains a regional econometric model of the
U.S. dairy industry to support its economic analysis and forecasting responsibilities. The model’s
construction is regional and covers milk produced in all fifty States. It includes a framework to
estimate the allocation and classification of mulk under the FMMO system. It estimates the
supply of classified milk solids, which are used to estimate product supplies through the use of
logistic functions and conversion factors. The product supplies are balanced against demand for
dairy products by varying prices until a balance is reached. This model’s responses to price and
policy changes follow economic theory and are statistically validated. The model is estimated
based on available data that explains general economic based relationships between observed
industry variables. This documentation serves to outline the model’s sources, capabilities, and
methods. Although the model is capable of impact analysis, discussions of specitic impacts are
reserved for later publications.
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Table 1: Northeast Regional Milk Supply Equations

Dependent Varable Parinmeter Estimate Std. Irror 1-Value Pri- Flasticity R-Square
log {Northeast AlLSTL Price CPally Intereept 0.2704 01203 2.2s 00432 (.96K]
lag {Order 1 Hlemd Price CPLall) {(LBROS 0.0377 15,37 < 000 {LEROA
log ¢ Northeast Number of Cows) Intereept 32173 (.5002 6,43 < 0001 (1.9972
Lug (Northeast Al Milk Price [ERUNIT (.0003 295 1.0063 0.0034
- Northeast Average Dairy Market Loss Payments
< Averapge Dainy Beonomie Loss Assistance
Pavientsy  Cow Slaughier Price)
lrend from 14980 00053 0.0004% =303 = 0001
Prumimy B years T980- 14986 0.0404 0.0051 7.9 ~ 0001
lag tlog iNortheast Number of Cows)) 0.3759 00630 g - 0001
Jow (N ortheust Milk Per Cow) Intercept 4.5076 1.1354 4.08 0.0004 (19956
lag tlog (Northeast Al LK Price 0.0387 00154 2.5 00184 00387
= Northeast Average Dairy Market Loss Payvments
= Avenage Dairy Beonomic Loss Assistanee
Pavments)  16% Protein Feed Value)
lig flog tNortheast Milk Per Cowy) 1.39606 10,1248 3.98 0.0005
Tremd from 1970 0.009% 0.0024 392 0.0003
Dum: Dairy Disersion Program -0.0242 0.0121 -2.04) Q0558
Dumpot tor vears atter 1999 102493 0.010] -2 PRVTERS
Tahle 2: Appalachian Regional Milk Supply Equations
Dependent Variable Parametet Istimate St Error t-Value Pr-t Elusticity R-Square
lug tAppulachian AN MOR Poce CPLadl Intereept 01541 01073 .34 0.1763 0.9839
log tOrder = Blend Price - CPLally (19367 (LO503 18.64 - 004 09367
Lo CAppatachiin Number of Cows) Intercep 233979 1.2304 1948 I [UCh
lag (log (Appalachian Milk Per Cow -1 8367 01272 -14 44 < ()]
log ttAppulichian AL MK Urice v e 00535 36 00036 162
- Appalachian Average Dairy Market Loss Payiments
S Averuge Damn Feonomig Loss Assistance
Fvmentsy 16" Proten Feed Value)
Dy Tor vears alter 1997 -0.1721 00346 -4 9K BRI
log £ Appakactian Milk Per Cow) Intereept Y2230 no20s 430,36 ~. 0001 01,9893
low i Appalachian Al Ml Price 00440 00166 198 00606 00446
= Appalachian Ay erage Dairy Market Loss Pavments
- Average Dany Beonomic Loss Assistangce
Pavmentsy  10% Proteimn Feed Valued
Trend trom 1980 00153 00003 47.08 = 1
DPurnmy: Dairy Disersion Program -0.0701 00100 -4.21 (0.0002



Table 3: Florida Regional Milk Supply Equations

Dlependem Varahie Iararacter bstimate std, brror 1-Value et Flasticity R-Square
log (Flovida Al MK Price Intereept 01582 01316 1.20 0.2546 0.U833
log tOrder & Blend Price . CPTalh 1.9012 00583 1547 ~ 0001 Q90172
Trend from 2000 00065 U016 4.19 240015
Florda Non-Farm Eamings Per Capita Intercept -390 2770) 3239000 -1.23 0.2269 09953
Cllall Personal Disposable [Income Per Capita 751.2634 232278 3234 ~ 001 1.0636
Dummy for vears alter 2008 1648 20 131.5000 -12.54 -~ 0001
log (Flordi Number of Cows) Intercepl 3.5880 1,000y 3.58 0013 (19549
lag tlog (tFlerida All Milk Prive 1.0684 038K 1.7% 0.0862 0.0689
~ Fonda Average Dairy Market Loss Paynents
= Average Dairy beonomie Loss Assistance
Parnwnisy 1670 Protein Feed Value))
lag tlog (Florida Number of Cowsdi {18252 00635 13.00 < 001
Dumimy for years alter 19585 0.0492 0.0202 244 00218
log (1 lorida Nen-Furm Farnings Per Capita - CPLally -0.3081 0.0839 -3.67 0.0010
log i1 orida Milk Per Cow) Intereept S0.1197 03709 -0.32 0.7493 0.9734
log tihlonda AlL Mk Price 0.07483 0.0375 2.01 0.0341 0.0753
= Florida Average Dairy Market Loss Payiments
- Average Dairy Economic Loss Assistance
Pavments) LS. Alfalta P'rige}
lag (log (Florida Milk Per Cow )y 1.0278 14432 2379 = 0K
DPummy for vear 1998 -).0820 0.0234 =351 00016
Dummy for yeurs alter 2007 00235 00139 1.69 0.1020
Table 4: Southeast Regionul Milk Supply Equations
Dependent Variahle Parameler Estumaie Std. Error t-Value Pr-1 Elasticity R-Square
Tog tSoutheast Al MOk Price Intereept -0.0053 0.1196 .04 0.9655 0.95837
log (Order 7 Blend Price ~CPlLally .9847 ().0359 17.62 < Lo 0.9847
Southeast Non-Farm Eamings Per Caplita Intereept -14.698Y 243 9000 (308 09362 09944
CP1 Al Personal Dispusable Income Per {Capin 284 3765 ®E.2414 K 0.0031 0.4010
Dummy tor vears alter 2008 168, 1580 126.7000 -3.70 0.0009
tag (Southeast Non-Farnm Famnings Per Capia 2 CPEAIL 1.6136 G 1136 5.31 < (001
Southeast Number of Cows Intereept 3196.2770 IRS.0000 8.30 = (W 0.9971
lag (lag (Southeast Number ol Cows)) 269 9684 12,3975 21.43 <, O0H
lag log ((Southeast All Milk Price 17.5483 93216 1.84 0.0756 0.0759
= Southeast Average Dairy Market Loss Payments
- Average Dairy Eeonomic Loss Assistanee
Pavmenisy LS Corn Price))
log (Southeast Non-lurm Farnings Per Capita CTLally -4 788150 350907 13063 = 001
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log tSoutheust Milk Per Cow Intercept 3u746 10740 REN] 0.0012 0817
jop (esoutheast ANV Price 077 00116 1.52 01389 00177
- Southeast Average Dairy Market Loss Payments
- Average Dairy Eeonomic Loss Assistance
Iavments) LS. Corn Price)
Ly tloy {Southeast MUK Per Cowh 0.5394 1.1291 415 00003
Dunimy: Dairy Diversion Program -0.0370 00163 -2.23 0.0340
Dummy Tor year 2001 -0.04K7 001065 -2.96 0.00064
log (| rendy 0. 1484 10464 317 0.603%
Table 5: Lpper Midwest Regional ALK Supply Equations
Depundent Varuble Parameter I'stimalte Std. brror 1-Vaulue e, Flastivity R-Square
log (Lipper Midwest Al ik Proce Intercept 0.2544 Q0633 4.02 00017 03,9922
CPLaih log (Order 30 Blend P'rice CI'Lally 09053 0.0317 K5 = (M) 1053
fog (U'pper Midwest Namber ot Cowsy Intereent 0.3336 01598 215 0.0300 (Y584
lag tlog tUpper Midwest Number of Cows)) (1.93%6 0.0234 39.20 = 0041
fag tlog (L Upper Midwest AllMIIK Price (0.0649 1.0207 313 (10040 (.0649
= Upper Midwest Average Dairy Marker Loss Paviments
= Average Datry Leonomic Loss Assistance Payments
- 16" Protein Peed Valuey CPLally)
mmy for sears afier 2004 0.0347 0.0114 3.05 0.0048
tog (U pper Midwes Mk Per Cow) Intereept 93272 00133 U ~ 001 U.9900
lag (log (L pper Midwest All MK Price 0.0246 001s 204 0413 0.0246
- Upper Midwest Average Dairy Market Loss Pavments
© Average Dairy Feonomic Loss Assistance Payments)
160 Pratein eed Value))
Irend 1rom 1980 0.0201 0.0005 +4.2y =.000]
Dimimy for veurs alter 1983 -.0302 00080 -3 0.000%
Duminy tor years alter 20010 -0.00319 00470 R 00003
Tahle 6: Central Regiunal Milk Supply Equations
Dependent Vanable Pirimerer lstimute Std. brror 1-Vulue Pr-n Elastivity R-Squure
fog tCentral AN Price Intereept -43217 00724 -01.04 = 000 0.9907
CPlally log {Order 32 Blend Price CP1 adl) 18813 00357 2460 BRI 1ER1A
log (Central Number of Cows) Inereept 0.590% 0199y 296 00003 19911
lag tlog ((Central Al Mtk Price 0.0422 00193 20 0.0371 00422
= Central Average Dairy Market Loss Payments
= Anveringe Dy Beonomic Luss Assistance Mayments)
167 Protein Feed Valueh
lag rlog (Cenwal Number of Cows)) 09071 0.028% 3153 - 001
Dummy for veurs after T983 -1.0390 0.011% -3.34 (3.0021
Prammy tor veurs atier 2005 00229 0.00%Y 5K 0.0133



log fCentral Milk Per Cowy Intercem 0.1241 01288 0.94 0.3432 (L9939
lag (i€ entral All Milk Price 00038 00022 1.6Y 01022 0621
~ {enteal Average Dairy Market Loss Pavments
- Averuge Dairy Beonomic Loss Assistance
Payments) - LS, Corn Price)
lag (log (Central Milk Per Cow)) 09873 2.0132 7491 <0001
Dummy for vear 2007 -0.0346 Q4163 S22 00425
Table 71 Mideast Regional Milk Supply Equations
Dependent Vartable Parameter Estimate Std. Lrror t-Value Pri-1 Elasticity R-Sguare
log (3hdeast AlLNLL Price CPLAND Intereept -44214 04712 -62.10 00| (0.9922
log (Order 33 Blend Prive - CPLATL 04933 0.0350 26 68 = 0001 09331
log (VIdeast Number of Cows) Inrercept -0.3724 0.4324 (.86 0.3967 1.9070
Dummy for veurs belore 1989 0.0204 0.0124 1.63 0. 1U9%
lag tlog (Mideast Number of Cows)) |.U253 {.0043 1595 0001
lag (log CMideast Al Miulk Price 00969 0.0205 4,73 - 003 0.0969
- Mideast Average Dairy Market Loss Pieyments
= Aseruge [in Beonomic Loss Assistance
Payments))
lag (log (167, Prutein Feed Value  CP1ALL) 00376 QU118 =319 0036 -0.0376
Whole Herd Buyout Program Dummy -0LG512 0.0147 =260 0004y
log 3hideast Milk Per Cow Intereept v.1322 00225 306,28 - (K01 0.9427
lag tog i Mideast Al MITK Price 0.0403 0.0173 233 0.0269 00403
- Mideast Averuge Dainy Market Loss Payments
= Average Dairy Frononnie Loss Assistance
Payments) < 16" Protein Feed Valuey)
I'vend [tom 1970 0.0196 0.0003 GG = 001
L'able 8: Pacific Northwest Regional Milk Supply Equations
Dependent Variable Parameter Estimate Std. Error t-Value Priz1 blasticily R-Square
log (Pacitic Northwest Al Milk Price Intereept -3.3490 0.0771 -57.04 =,00M 09877
CPLAID log tOrder 124 Blend Price (T AID 09183 0.0383 23.96 <, (001 0.9183
log (Pacilic Northwest Namber of Cows) Intercepy 56087 0.0271 206.62 <0001 07788
log ({Pacilic Northwest All Milk Price 3.0612 040075 K13 < 0001 0612
= Pavitic Northwest Average Dairy
Market Loss Payients
- Average Dainy Beonemic Loss Assistinee
Puyments) - 16% Protem Feed Value)
* Irend from 1980)
Dunmimy lor years afier 2009 0.0854 Q0188 354 < 0001
log tPucilic Norluwest Milk Per Cowy Intercept 19227 05313 162 0.0012 (L9960
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fog tPaaitic Northwest Al Mtk Price
- IPacific Nurthwest Average Dairy
Muarket Loss Paviments
- Anerage Dy Beonomic Loss Assistanee
Paymentst 16 Protein Feed Value)
lag tlog (Pacitic Northwest Milk Per Cowl)
Lrend trom 1970

Dummy for vears afler 1999

L'able 4: Seuthwest Regional Milk Supply Equations

00346

(,7937
0.0037
-{),0282

Q0133

0.0576
1.0012
00076

1377
320
-3.30

00145

< )]
0.0034
0.0027

0036

Dependent Vartable ITarameter | stimate Std. Error 1-Value r-u Elasticity R-Square
log tseuthwest AL Price Intereept -4 4u62 00819 ERE A - 0401 0.9901
CP1all log (Order 126 Blend Price CPI AL 0417 0.0399 23.62 <0001 0.9417
log (Southwest Land Value CPLAILL Lntercept -0.3700 03N -1.19 0.2435 09150
tag {tog (Southwest Land Value  CPF ALY (1.9725 (L0435 T35 <0 19725
lug 1Personal Disposable Income Per Capita - CPLAD (12045 {).0K3% 245 {(.0204 0.2045
log tsouthwest Number ol Cows) Intereept 01997 01551 -1.29 2.2077 (19534
lag tlog ({Sombhwest Al Milk Price 10893 0.0261 343 DA0TR 1.0843
= Southwest Average iy
Market Loss Paynients
SAvcnge Dain Foonemic Loss Assisianee
Pavotentst - 16" Protein Feed Value)}
lag oy (Southwest Sumber of Cowsd) 1.0211 0.0220 36.51 < (01
log tSouthwest Milk Per Cowy intercepl 0.2777 02117 [ RA 01997 1).95549
lag tlog tSouthwest Milk Per Cow b (1L.9n832 (L4220 4363 < K]
lag (log tSouthwest AlLMITL Price 00443 00191 23 6.0279 00443
- Southwest Average Dairy
Market Loss Payments
- Average Dairy Beonomie Loss Assistance
Paymenist LS Cam Price))
log (Esouthwest AlLNMIlK Price 0.027% 00121 2.29 0.0297 00278
- Soutiwest Averdge Dain
Muarket Loss Payients
< Ancrage Dairy Leonamic Loss Assistance
Pavmenis) LS Lot Poce?
* Dunumy For vears atier 2007
Table 10z Arizona Regional Milk Supply Equations
Dependent Variable Parameter tistimite Sud. Lrror -Value Py Flasticity R-Syuare
log DAz oma AU Prive Intereept L5720 00340 -TU3 86 <L (00 0.9967
CPLally log (Qrder 13 Blend Price CPEAID [UELES] 00218 J5.07 <0001 (L9843
Artzom Sumber of Cows Intercept -1 Teud 13,9502 =245 .0206 099143
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- lag (Anzona Number ol Cows) log (tArizong All Milk Price 76800 176018 204 ),0504 66702
- Anizona Average Dairy Market Loss Payments
- Average Dairy Feenoemic Loss Assistance
Pavinents)  Boning Cow Slanghter Price)
Irend trom 980 01914 00742 158 0.0152
tag (log ({ Arizona All Milk Prive 8.1566 34274 238 0.0241 1.9637
= Arizona Average Dairy Market Lass Payments
= Average Duiry Econonie Loss Assistance
Pavments) - 16" Protein Feed Valuedy
log tArizona Milk Per Cowy Intercep 34076 1.1915 280 0.0078 007713
lug (log (tArizona All Milk Frice (1.0404 0.0235 197 00588
= Areona Average Dairy Market Loss Payments
= Average Dairy Leonomic Loss Assistance
Faymenis)  16% Protein Feed Valuey)
Lig tlog tArzona Milk Per Cow}) 0.592% 01433 4.13 0.0003
log ¢ 'rend from 1970) O 1787 0.0687 260 (L0145
Table 11: Former Western Order Regional Milk Supply Equationg
Dependent Vanable Parameter Estimate Std. Lrror 1-Value Pret ElLasticity R-Square
tog ihormer Wesiern Order All Milk Intervept 0.1632 11204 1.29 {1.2240 09822
Price - CPLAIN log (Calitornia Al Milk Price - CPLAilY 0.920% 0.0638 14.00 < (KN 04208
log tPost-Urder Relorm Class 1 Price - CP1 AL 0.0196 0.0108 1.82 00963 (L0196
* Dummy for vears atier 2010
lag {Former Western Order Imereept 4.6803 (L21%5 21.42 = 00| 0.9807
Number of Cows) Trend from 1950 0.042% L0013 3268 = 00031
lag (log ctFormer Western Order Al Mk Price 0.1529 000036 241 0.0228 0130
- Former Western Order Average Dairy
Market Loss Paviments
- Ascrage Dairy Economic Loss Assistance
Payments} - Honing Cow Slwghter Price))
Dumms Tor years 1980-1984 0.2489 0.u3%80 6.55 ~.0001
tog tharmer Western Onder hnrercept 93349 0031 200,89 0001 0.9832
Ml Per Cow ) log trbermer Western Order A1l Milk Price IR RN 0.0274 4.08 0.0003 0417
~ Former Western Order Average Dairy
Market Loss Payments
- Average Dairy Eeononnie Loss Assistance
Paymients) - 16% PBrotein Feed Value)
Trend from 1980 {1.0200 0.0005 3766 < (I
Fable 12: Unregulated West Regional Milk Supply Equations
Dependent Variable Parameter Listumate Std. Frror t-Vatug Pri-i Flasticity K-Square
log tUinregulated West Al Milk Price Intercept 0.30%5 01130 324 0.0070 0.9802
Al log (Central Region Al Mk Price O AL 0.8140 [ERVRRR 1477 = 1 0.8146
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Jop (Unregulated West Intercep 0.R51G 03181 208 0.0121 0467}
Suinber of Cows ) Lag (log (Lregulated West Npmber of Cows)) 07081 (LO7R0 Y X3 - 0001
Lag tlog (U nregaluted West AlL Mk Price 00811 0.0394 2.06 {1.0456 00811
- Lnvegulated West Average Dairy
Market Loss avments
- Average Dary Feonomie Loss Assitanee
Pavimenisy  16%s Protein Feed Value)
log ¢ Frend tront 19801 -.0662 0.0250 -2.65 00131
log (Lnrepuloted West Milk Per Cow) Intereept 11792 (13897 3.03 (.0052 0.579]
log (16% Protein Feed Value CPEALD -0.0704 (L0253 S2.76 0.009y -(0.0704
* Dummy for years hefore 2008
low (1L nregulated West Al MR Price 0.0065 0.0033 1.96 0.0598 LLONGS
= Unrepulated West Average atry
Market Loss Paviments
- Anveraee Dainy Feonomic Loss Assistance
avments) o 16 Protein Feed Value)
* Dummy for vears atier 2007
lag (log (1 nregulated West Milk Per Cow (1LERTH (L0380 2335 < (0001
Tauble 13; California Regional Milk Supply Yquations
Dependent Variable armeter Lsumate Sud. Lrror (-4 ulue Pr-t1 Flasticity R-Square
log (Caliornda ANl Price Tntercept R30 00632 1.35 {2034 09922
CPLALIDY tog (Caliorua Blend 'rice CPLALD 0,93K6 0.0317 29.64 <001 0.93K6
log (Calitormi Number of Cows) Intereept 70015 001633 108,40 = 00 0.97%7
log teCatitornia AlL MLk Price 00535 (L0280 1.87 0.0713 00533
- Calitorma Average Dairy Market Loss Pavments
= Anerage Danry Eeonomie Loss Assistanee
Paymens) 35" Soybean Mueal Price)
Trend from FO%0 0.0229 (LO00% 29,50 ERYH
log tlag (10" Proten Feed Value - CPEALD -0 1153 00276 s 00002 01153
low{ Cubifornin Mitk Per Cow Intercue 37782 11133 RNEL (0022 19703
Tog (Califormia Al Mk Price 00,0465 00193 24 00230 110465
- Calitorni Aserage Dury Murket Loss Paymenis
- Average Dy Leononic Luss Assistancee
Pavments) 16" Protein Feed Value)
law (low (Calitornia Milk Per Cow)) () 8975 001178 5.07 ER{EY]
Trend from 1970 000359 0017 346 [ERITIAR
Dimimy for vear 1994 00672 0.0187 KL 00013
Bummy tor year 199K RIRIRNE 00194 -1.94 (.0632
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Table 14: Huwaii and Alaska Regional Milk Supply Equativns

Dependent Variable Parameter Iistimare Std. brror 1-Value Pra lasticity R-Square
Jow (Hawaii and Alaska Al MUK Price Intercept 0.1376 01378 .00 03257 18893
Al log {Wholesale Cheddur Cheese Price CPLALD 01364 SREIE 224 0.0324 01304
g tlog (Hawan and Alaska Afl Milk Price 7 CPL AL 0.722% 0.0900 8.03 <. (001 07228
log (Hawan and Alaska Cows) Intercept 0.273% 0.2025 1.5 0.1863 0.49105
| rend from 1980 -0LO0R] .004] -1.99 0.U560)
lag (log (Hawarl and Alaska Cows)) 09145 00635 1440 < 0001
Log tHawatr and Adaska Milk Per Cow Intercept K.8437 01863 4747 <. 0001 07906
log ({Hawan and Alaska All Milk Price (1.1839 0.0621 2.96 0.0061 018309
- Hawailand Alasha Average Dain Market Loss Payments
= Average Dairy Leanomic Loss Assistanee
Payments) © 16”s Protein Feed Value)
Dummy [or sears alter 1985 01115 40170 656 <0001
Dumoy for years alier 2003 -1,OXRE 00210 -3.23 0.0002
Drummy for vear 200% -0 1614 00336 -4.81 =, D0Q
Table 15: Allocation of Nertheast Milk to Pools
Dependent Vanable Parameter Estirmate Sud. Error 1-Value Pr-t R-Square
log {Noertheast Mk o Order § Intereept -35156 0.2051 -1704 = 001 07828
Northeast Milk to Order 1) log ¢ Trend from 20003 00 IR17 0.0792 =229 00475
Dumimy tor yeurs 2006-2007 0.38530 0.105% 365 00033
lag tTog (Order 5 Blend Price Order | Blend Price)) 3.289] 13832 236 0.0429
log thuortheast Milk to Order 33 Intercept -2.1627 00169 S169 13 RS H (L8000
Northesast Milk to Order 1) Dummy tor years 2005-2007 1.2574 0.0382 914 < 0001
lag (log (Order 33 Blend Price - Grder | Blend Price)) 1.3389 0.0250 6.9§ 0.000]
log (U reguluted Northeast Milk Intercepl -2R3M) 01757 -2.96 U8 1.9424
Northeast Milk (o Order 1y Dummy tor vear 2004 (0.3491 0.0378 783 =, 0001
Dummy for vears 2006-2008 01743 0.0308 B IE] ~ Q001
log (Erder 1 Class 1 Price Ovder | Class 11 Price) -0.5208 0.0325 793 = QU0 1
Dumns tor sear 2001 02845 04571 293 {.0151
Fable 16: Allocation ot Appalachian Milk to Pouls
Dependent Variable Paruneter Lstimate Std. Error 1-Value I'ro1 R-Square
log cAappalachia Milk 1o Order | Intercept RIRDAE) 0.5152 =271 0.:241 0.9325
Appalachian Milk 1o Order 3) log (Order 5 Blend Price s CP'Lalb) -0.6310 0.2398 -2.63 00273
Dy tor vears after 2005 -0 RT92 0675 -13.03 EUSIU]
Dumimy tor vear 2008 03175 0.1601 1.98 00787
log {Appalichian Milk to Order 6 Intereept -1.91K4 07451 -6.60 < () 0.7894
Appalachum Mk w Order 83 lag (log (Order 6 Blend Price - Order § Blend Price)) 144050 4.2300 34 00078

* Dumniy tor vears after 2004
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Dumimy 1or vears aller 2007 REVII 03183 387 0,003%
Frend from 2004 -0.1661 00804 =246 0.064%)
log CAppalachian Milk o Order 7 Intercept -1.3594 0.024% =547 =, 0001 11.8744
Appalachian Milk to Order §) log 1Order 7 Blend Price Order 5 Blend Price) 0.1993 24510 253 0.0323
Dunimy tor vears after 2006 01791 0.0307 R4 0.0002
Prurmmy tor vears 2009-2010 0.0854 00416 2.08 703
log cAppilachian Milk 1o Order 33 Intercept -4.1217 04520 4112 < 0001 08701
Appalachian Milk w Order 5 log (Order 33 Blend Price Order 5 Blend Price) 13.6700 4.3373 314 0.0120
Dumimy Tor years 2004820110 5564 0.1926 259 00178
Dumimy for vears atier 2007 (L8533 0.1720 4.96 00008
log tLnregulited Appulachian Milk Intereept -2, 1007 00363 -37.93 <000 0.7274
Appalachian Vilk 1o Order 5) log tOrder 5 Class 1 Price Erder 5 Class HI Price) -1.3714 (0.2364 =580 (L0003
Dumpy tor vear 2008 -.2472 01056 -2.34 0.0439
Duamims tor year 2071 -0 4823 0074% 045 0.0001
Tahle 17: Allocation ol Florida Milk to Fools
Depandent Varable Paraneter Lstimate Std. Error t-Value I'r-t R-Square
AlL Florida Milk s assumed to be ased within either Qrder 6 or Order 7.
log tPercentiage of Florda Milk wo Order 7 Intereept LAY 26424 -432 0.0012 08309
1 - Percentage of Flonda Milk to log (Order 7 Blend 'ice CPLALD 33036 1.2342 268 0.0215
Order 7y Durimy Tor years ailer 2008 1.7234 03216 336 0002
Table 18: Allocation of Southeast Milk to Pools
Dependent Varlable Purameier l-stimate Std. Brror t-Value Pret K-Square
log (Southeast Mk o Order S Intercent -21.6652 1.7912 -4.52 L0019 07730
Southedst SMilk to Order 7) log (Ordes 3 Blend Price Order 7 Biend Priced 12404001 10,7974 .19 .0030
I'rend ot 1970 03812 0.1420 kR 0.0047
Order & Blend Price Order 3 Blend Prive S350 1.0163 -3dp (0.00%6
* Dy tor vears after 2005
Dummy for veir 20010 1.3109 04071 312 0.0122
log (Southeast Mulk o Order 6 Intereept PARC LI (0.3672 -6.45 £).0001 08771
Sotthedast MiTk 1w Urder ) lag og tOrder & Blend Price CPLAN 1140 041435 230 0.0336
* Dumimy for vears afier 2004
Lrend from 1970 00237 0.0 238 0.0434
Dy tior vears belore 2003 37400 0.2072 -357 0.0060
log (Southeast Milk to Order 37 Intereept -1.5289 1782 -NAK BV (1.8540
Southedst Milk to Order 7) log (Oeder 32 Blend Price Order 7 Blend Price) 414945 1.IKR3 320 0,099
Dumnts tor vears atier 2004 02732 0TS lod 10033
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Doy tor year 2006 0.2145 0.0717 2499 WO151
tog tUrregulated Southeas Milk Inercept -0.3357 04436 -1.21 0.23%0 07247
Southeast Milk to Order 73 log (Order 7 Class | Milk s Order 7 Pooled Milk)y 422748 1.0380 4.07 00028
Dummy for year 2003 -(1.3300) 01816 -1.82 01425
Dummy for vear 2007 05070 0.005] 534 0.0008
‘Fuble 19: Allocation of Upper Midwest Milk to Pools
Dependent Nariahle rarameter Lstimate Std. brror t-Value et R-Square
log (Upper Mudwest Milk to Order 32 Intereept -0.643] 0.1529 -1.21 (RIS 0.933]
Upper Midwest Milk wo Order 20y lag tiog {Order 32 Blend Price ¢ Order 30 Blend Price)) 16,7445 2.299] 7.2% < 0001
lag tlog { Upper Midwest Milk o Order 32 08914 01222 7.29 = A1) |
Upper Midwest Milk o Order 304
log tlipper Midwest Mith to Order 33 Intereept -1 AURT 01711 -B.70 =001 0.952%
Upper Midwest Milk w Creder 30) lag tlog fOrder 33 Blend Price . Ovder 30 Blend Price)) 60008 24497 REX) 00168
Purmimy or vears alter 2008 -1 1997 0.279% -3.29 0.0020
lug (log (Upper Midwest Milk o Order 33 0,2386 01378 1.73 01174
Upper Midwest Milk to Order 300
log tLnregulated L pper Midwest Milk Intereept 39730 (.3862 .29 -.00u1 0.9607
Upper Midwest Milk w Order 30 Prurtiony for years 2007 -2002 -1.0483 0.2919 ERAL 00038
log (Order 30 Class | Milk - Order 30 Pooled Milk)y 30730 0.2664 11.91 -.001
Pumm or vear 2012 1.142% U.2453 +.60 0012
Table 200 Allecation of Central Milk to Pooks
Dependent Variable Paramcter Estimate Std. brror 1-Value Pro-t R-Square
log tCentral Milk 1o Order 3 Intercept -6.5767 0.6980 -9.42 0001 08603
Cemtral MiTk 1o Order 32) Irend From 2000 01392 0.0366 3Kl 00042
Dummy for years 2004-2005 1.6476 0,2952 5.58 0.0003
lug flop (Order 5 Blend Price . Order 32 Blend Price)) 59905 RINh 1.67 0.1294
Loy (Contral STk w Opder 7 Intereept -3.0254 0.1224 S24.73 <0001 .7354
Central Milk o Order 320 logtOrder 7 Blend Price . Order 32 Blend Price) 35018 IRIEY) 3.45 0.0073
Lummy for years 20032004 0.2866 0.0605 4.74 0.001]
Dummy [or years alter 2007 02521 0.0476 5.30 00003
log tCentral Milk 1o Order 30 Intereept S25852 {10940 -27.01 < {00 0.7557
Centrad Milk to Order 32 lag Clog (Order 30 Blend Price Order 32 Blend Prive)) 3.7829 1.2203 380 000635
Prumimy tor years alter 2003 04479 0.03813 11.70 - 000
* log {Irend from 2000)
log cCentral Mifk to Order 126 Intercept -3.0206 (34821 -10.41 <0001 U.8324
Central Milk to Grder 32) Pummy lor years 2000-2007 D100 0.183% 444 0.0016
Dummy lor years atter 2001 11880 (13464 RER (L0075
lag (log (Order 126 Blend Price - Order 32 Blend Price}) 13.2380 38030 2,76 0.0223
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1- Percentage of Unregwdated Pacine

SNorthw est Midko

tog (Unregulated Central Milk Intereept -LOIR] 00617 =310 <K L7462
Central Milk 1o Onder 323 log tErder 32 Class HE Prive - Order 32 Class | Price) 37170 0.8670 130 0.0020
Dumimy tor vear 2003 0.5076 012360 411 (L0026
Dumimy for vears 2007-200% {0.5434 00795 6.8 < (H(H
Table 21: Allocation of Mideast Milk to Pools
Diependant \ariahle Parameter Lstimate Sid. brror -Yalue Pr-y R-Syuare
log v ideast Mtk to Order | Intgreept -hR533 0.7339 -9.34 <. 0001 0937K
Mideast Milk w Crder 33 tog (Ceder | Biend Price CPLAR) 0.7300 (LAS0Y 2.08 0.0672
Laummy fur vear 2010 0.9191 01711 5.37 0.0005
Doy for vears alier 200% 09136 01104 K27 <0001
Yo (Midesast Milk w Order 5 Imercept 24400 0.1284 -19.02 <001 0.7544
Sudeast Milk o Order 33) log 1Order 3 Blend Price - Order 33 Blend Price) 3014 12771 256 0.0439
Dumimy for vear 2003 -0.1826 0.0530 -3.48 O.0087
Duminy for years heture 2003 017604 (.0557 -317 0.0132
Dumimy tor years alter 20006 {LIRIR 0.03%84 4.74 00013
loe Ovideast Mk o Order 7 Intereept 54799 0.7604 =720 ~.(001 190103
SMideast Milk to Order 333 lag ( logtOrder 7 Blend Prive Order 33 Blend Price)) 79007 08831 K.95 = 0001
* Damimy fur vears after 2005
lag (log (Order 7 Blend Price . CPTAITL) 10184 0.3339 28% G.0182
Prunnty tor vears after 201 -0.2909 0.127% S22% 0.Dd8K
log tvhdeast Mk to Order 30 Intereept -5.5554 0.1524 -3 36 <00 ] 09315
AMideast Milk w Order 33 lug tloge (Order 340 Blend Price Ceder 33 Blend Pricen 50452 24609 4,39 0.0017
Dumimy Tor years after 2007 * log { Trend from 2000) 053810 007 X149 <001
Dumnimy for vear 2011 (.5467 02344 233 0443
log 11 nreyulated Mideast MU Intereept S7.3430 08244 K9l <0001 ORUTS
Sdeust Mk o Order 33) Former Western Order Al Milk Price CPLALN 24271 04152 SK0 0.0003
Drupany lor sear 2007 -0.2417 (1922 =126 02402
Duimsns for vear 2005 1,942 01747 -5.38 U.O004
Lable 22: Allocation of Pacific Yorthwest Milk to Pools
Iependent Vanahle Parameter Estimate Sul. Frror t-Value Pr-t R-sguare
Puctiic Northwest Milk i assumed @ be used within etther an Unreanlated Region or Order 124
log (Percentage of Unrepulated Pacilic Intercept -1.K322 1158 -15.9] ~.0ou] 15243
Northwest Milk log (Order 120 Class IV Price - Order 124 Class | rice) ~1.IR8A 103128 -172 0.0006
Dy Tor vear 2012 09529 359% 273 L0195
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Table 23: Allocation of Southwest Milk to Pools

Duependent Vanable Parameter Lstimate sd, Frror -Value Pr-t R-Syuare
fog tSouthwest Milk to Order 3 Intereept -5.8084 0.4335 -13.40 <0001 (.8954
Southwest Milk 1o Order 126) fug (log (Order 3 Blend Price . CPE AL} 0.2089 00685 305 00138
* Dummy tor yvears after 2004
Dummy for years 2004-2005 1LOK16 (11400 T3 =.(H01
log ( Trend trom 2000} (L5120 0.2043 2.51 00335
log {Seuthwest Milk 1o Order 7 Intercept -2.3822 02138 -11.00 < 01 0.8325
Southwest Milk (o Order 126) lag tlug (Order 7 Blend Price » Order 126 Blend Price)) 41514 2,233 .86 0.0961
Duimimy for years 2004-2007 0.5489 Q0705 7.79 =< 0001
Dummy for year 2002 04501 01226 3.67 0.0051
log (Southwest Milk 1o Order 32 [ntercept -2UK73 0.2280 913 <0001 08288
Southwest Mitk w Order 1263 log (Order 32 Blend Price - Order 126 Blend Price) 1330647 3.5083 239 0.03%1]
Dumimy tor years atter 2007 0.60KY 1554 4.30 00016
log (U nregndated Southwest Milk Intereept -).9536 01015 -9.40 L0001 U.R8UAE
Southwest Milk o Order 126) Dumisiny for years 2004-20006 -1.0342 0.2845 -3.03 0.0046
log (Order 126 Class T Price Order 126 Class | Price} 10,3883 | Y9382 i4de 1.0003
Table 24: Allocation of Arizona Milk to Pools
Depandem Varable Parameter Estimate Sid. brrer 1-Ylue Pr-t R-Square
All Arizona Milk is assumed w be used withit either Order 126 or Order 131
Jog tPereentage ol Arizona Milk (o Intereept -11.5029 (1.1825 -03.03 =001 O.XK76
Order 126 1Order 126 Blend Price Order 131 Blend Price) 5.7051 1.3463 16.47 =, 0001
- Percentage ol Arizona Milk o * Dy tor yeaes after 2002
Order 126) Pummy for vears 2004-2006 26024 03547 7.3 < A0
Dumny Tor vears after 2006 17268 0.3331 518 00004
Table 25: Allocation of Former Western Order Milk to Pools
Dependent Variable Purameter Lstimate Sud. krror -Viadue Pr=1 R-Square
Milk in the Formter Western Order s assamed (o be used within either an Unregulated Area or Cheder 32
log (Pereentage of Former W estern Order Intereept -5.6319 0.5493 -10.25 (00 ] 08147
Milk 1o Order 32 lag (log (Order 32 Blend Price < Former Western Order 12,7312 43720 2491 00145
I - Percentage of Former Western AlFMiL Pricey)
Order Milk to Order 32) Dummy lor vears alter 2008 1.8551 0.5032 .69 0.0042
‘Lable 261 Allocation of Unregulated West Milk to Pools
Dependent Variuble Parameter Estimate Std. LFrror t-Value Pr-1 K -Square
Mk i the Unregulated West Region s assumed 1o be used within either an Unregulated Area or Order 32
log (Pereentage of Unregulated West Intereept -37513 (L7836 000 <0001 00670
MK o Order 32 log (Order 32 Blend I'rice CI'L AL 0.6%56 0.3937 1.74 0.14094
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1 - Percentage of Unregulated [rnmny For years atter 2005 19277 0.1152 16,74 = 001
Woest Mk o Order 32
Table 27: Allocation of California Milk to Pools
Dependent Variuble Parameter listumate Std. Error 1-Value Pr-t R-Square
log tCalitorma Mtk ta Order 134 Intereept -34HH3 (L5325 -0.39 0.0041 0.7539
Caliturnia Milk ased in Caltlorniag lig (log (Order 131 Blend Price Californta Blend Privey) 3.RA94 1.5508 249 1.0345
Dummy tor vears 2002-2003 -1.9403 0.8751 =220 00538
lug (low (Calitornia Milk w Order 131 1.3796 10995 LR (1.0041
Calitornia Milk ased 10 Calitorina))
log (Unregubaed Caliiorma Milk Intereep 2.256Y9 03726 -h.Un 0.0001] 0.9349
Calttormg Milk used in Caltlorniag lag tlog (Calitornia Blend Price CFF ALY 8072 .1925 =114 0.001%8
Pummy tor year 2009 (.4543 0.0803 5.60 0.0002
Table 28; Alocation of Hawaii and Alaska Milk to Pouls
Dependent Variable Parameter Estmale Sud. Frror I-Value Pr-t H-Square

Al milk produced in Hawan and Alaska s assumed o be allovated to the Unregulated Pool,
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Table 29: Fluid Usc Kquations

Dependent Variable Paramerer Estimate  Std. Error t-Value  Pr»t|  Elasticity R-Squarc
log (Order § Fluid Use Per Capita) Intercept 4.7138 0.1994  23.64 <0001 0.9700
log (Order 1 Class 1 Price " CPI Al -0.0333 00229 1535 0.1546  -0.0355
lag (Personal Disposable Income CPLAID 00414 0.0132 3014 00120 00414
Trend from 2000 00185 0.0021 =594 <0001
log (Order = Fleid Use Per Capita) Intercept SA4566 0.1479 3690 <0001 0.7522
log (Order 3 Class 1 Price " CPLALD -0.1534 00713 22006 00333 -0.1544
Dummy for years afier 2008 -0.1023 0O -389 0.0001
log {Order 6 Fluid Use Per Capita} Intercept 54317 00848 64.02 < 0KN (1.9545
log {Order 6 Class 1 Price CPL Al -0.0921 00387 238 0.0363  -0.0921
Trend trom 2000 -0.0150 00010 1516 <0001
Order 7 Fluid Use Per Capita Intereept 2109378 226727 9.3 <0001 0.74491
log (Order 7 Class | Price “ CPLAIL -19.9637 107144 <186 00920 02372
Dummy for yeurs after 2008 -2.2671 04213 2538 0.0003
* Population Under 5 Years (ld
Dummny 03-03 -6.6149 31791 208 0.0641
log (Order 30 Fluid Use Per Capita) [ntereept 5.6254 00774 7265 0001 0.8572
log (Order 30 Class [ Price “CPI Al -0.1224 0.0407 301 00119 01224
Drummy for vears after 2008 -0.0899 00115 -7.84 <0001
log (Order 32 Fluid Use Per Capita) Intercept 11717 0.670% 175 0.118% (Y835
log (Order 32 Class | Price - CPLAID <LO3SY RO143 =250 0.0365 00358
log (Personal Disposable Income  CP ALY 0.8342 01589 525 0.000%  0.8342
lag (og (Order 32 Fluid Use Per Capita)) (1.3686 .1412 261 00311
Trend from 240 00138 F0023 =609 0.0003
log (Order 33 Fluid Use Per Capita) Intercept 54439 U286 18900 ~.0001 (19220
log (Order 33 Class 1 Price * CPL All -(LOO8R 00042 211 0.0589  <LOOXE
Trend trom 2000 ARG D0y -10.42 <0001
log (Order 124 Fluid Use Per Capita) Intercept 55832 (HYT 11226 <0001 un3d
log (Order 124 Class | Price £ CPYAIN SO 00263 262 00239 -0.0690
Trend from 2000 (L1132 (LO00Y 15,19 0001
fog (Order 126 Fluid Use Per Capita) Intercept 36l 5802 622 Ho002 1.9663
log 1Order 126 Class [ Price < CPEAIL RIRIERT 00212 2239 (402 L0356
lag (log (Personal Disposable Inconte CPL ALY 1LA31R 02147 294 00164 0.6318
Trend from 2000 0173 00021 828 = 0001
Tog (Order 131 Fluid Use Per Capita) Intereept S7674 Q0488 10799 - 0001 1.0817
log tOrder 131 Class | Price CPL AN 0112 00060 -YEE Q0892 00112
Trend from 2006 00224 00026 %66 - 0001
Dummy for vears 20600-2005 0.074H 0.0208 156 00052
Calitorma Fluid Use Per Capita Inteteept STOYRIZ S345K3 0 -0.32 07589 1.960.4
log (Califorma Class | Price CPLAIL -0.7447 04480 -1.pA 01351 00339
Personal Dhisposable Income  CPLAI 40548 23024 202 00779 0426l
Lag (Culitornia Fluid Lse Per Capita) (0.8504 0,201 .08 00035
[rend from [4R0 -1.0242 04986 205 00740
log iUnregulazed West Fluid Intereept -1 T4 FATIR ALAD 06234 017283
Lse Per Capita) loe (Personal Dispasable lncame  CPLATD 23286 12119 1492 00810 23286
Dumimy tor vears after 20010 03006 01053 278 001K
log (U nrepulated Fast Fluid Intereept 49113 i T R 276 00186 081602
Lise Per Capitay Trend trom 1480 00843 nau? J40 o
log (Personal Disposable Income  CP1AN) 44252 200720 200 00596 44252
Hawan and Alaska Fluid Use Per Capita Intereept S232E6200 1399000 -Le6 01270 0.8484
Personal Disposable Income CPT Al 2177 87303 249 iy 2798y
Dummy for year 2007 343479 1637060 2010 (L2
Dummy for vears atter 2008 32309 HLTY2Y 270N
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Table 30: Dairy Products Conversion Factors
Solids Required per Product Unit

Produets Butterfat Non-fat Solids
Producer Milk /1.2 378 ¥.90
Butter 80.4 1.0}
American Cheese /2 332 77.8
Other Cheesc /2 26.6 784
Non-fat Dry Milk /2 0.97 96.2
Canned Milk 7.9 18.3
Dry Whey 1.1 95.0
Dry Whole Milk 26.5 710
Fluid Milk /2 1.8 8.9

/1: The Butterfat and Non-fat Solids test for Producer Milk are a simple
average over the forecasted years for the weighted average
of the regional assummed tests.

12: The Non-fat Solids test for American Cheese, Other Cheesce, and Fluid Milk and the Butterfat
tests for American Cheese, Other Cheese, Non-tat Dry Milk, and Fluid Milk
are estimated by the model. The numbers presented are simple averages
of the results for the forecast years.



Table 31: Federal Order 1 Non-Fluid Milk Use

Drependent Variable Paraneter Estimate  Std. leror -Value Prey R-5quare
log (1Order 1 Class 11 Pooled Milk Intercept 05570  0.0377 1479 = .0001 08111
1 Order 1 Class 1T Noen-Pool Milky log tCheddar Cheese Wholesale Price Index 39828 04439 897 =.0001
(Order | Class [T Pooled Milk Order | Class [T Price Index)
s Order | Class 1 Non-Poul Milk log {Dry Whey Whalesale Price Index 03338 01121 316 00102
Order | Class I Price Index)
Tog { Weighted Class 2 CPI ) 6981 (11567 -4 45 0.0012
f0rder | Class 2 Price Index)
log (tOrder | Class [V Pooled Milk Intercept -0.6890 00376 -1K30 <0001 0.9056
FOrder 1 Class TV Non-Pool Milk) log (Grade-AA Butter Wholesale Price Index 03283 01864 1.76. 0.1087
(Order | Class [1 Pooled Milk Order | Class TV Price Index)
FOrder 1 Class 1T Nen-Pool Milky) Dummy for vear 2008 03656 01110 328 00083
Dummy for year 2012 0.6077 01128 539 0.0003
Table 32: Federal Order 5 Non-Fluid Milk Use
Dependent Varnable Parameter Lastimate  Std. Error t-Value IPro=tl R-5quare
log t{Order 5 Class 1 Pooled Milk Intercept 06144 0.0470 -13.408 0 =l 0.823%
+ Order 5 Class [II Non-Pool Milky log (Cheddar Cheese Wholesale Price Index 11629 0.4394 2658 0245
AOrder 5 Class 11 Pooled Milk rder 5 Class [T Price Index)
 Order 3 Class T Non-Pool Milkh log (Weighted Class 2 CPI 06512 02562 -2.540 00293
S0rder 5 Class 2 Price [Index)
Dummy for years 2006-2008 04412 0.0847 =521 40004
log ((Order 5 Class IV Pooled Milk Intercep -0.3398 0 00314 -10.84 <.0001 0.7443
+ Order 5 Class TV Non-Pool Milk) log (Grade- AA Butter Wholesale Price Index 05431 01860 292 0.0153
(Order 5 Class 1T Pooled Milk Cheddar Cheese Wholesale Price Index)
D Order 3 Class 1 Non-Pool Milk)) Dummy tor years after 2007 Sh282E Q0526 =536 0.0003
Dummy for years atter 2011 02883 00746 387 0.003]
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Table 33: Federal Order 6 Non-Fluid Milk Use

Dependent Variable Parameter Esomate  S1d. Brrer -Value  Preft| R-Square
log (0Order 6 Class 11 Pooled Milk Tntereept LT84 00771 -15.29 <0001 1.8277
1 Order 6 Class 111 Non-Pool Milk) log (Cheddar Cheese Wholesale Price Tndex 1.5953 0.3046 524 (L0003
(Order 6 Class 11 Pooled Milk Order 6 Class T Price Index)
FOrder 6 Class 1 Non-Pool Milk) fog (Welghted Class 2 CPI -1.3679 0.3408 -3 10 Q0012
+ Order 6 Class 2 Price Index)
Dummy tor years after 2011 04813 01770 2720 0.0216
log ((Oder 6 Class 1V Pooled Milk Intercept -0.9%66 01003 -984 <0001 (.7583
FOrder 6 Class 1V Nor-Pool Milk log (Grade- AA Butier Wholesale Price Index (LOSK3  0.2909 226 00472
SOrder 6 Class 11 Pooled Milk “Order 6 Class 1V Price Index)
S Order 6 Class I Non-Pool Mtk log (Non-Fat Dry Milk Wholesale Price Index 04813 (.2793 1.72 01156
Order 6 Class [V Price Index)
Dummy for sears atter 2008 02727 0.1191 229 0.0450
Table 34: Federal Order 7 Non-Fluid Milk Use
Nependent Variabic Paranieier Istimate  Std, Trror -Value  Prej R-Square
log (Worder 7 Class 111 Pooled Mlk Intercem 04133 00572 723 <0001 04208
rOrder 7 Class 1 Non-Pool Milky log (Cheddar Cheese Wholesale Price Index 2.RR36 (L683S 422 (o022
S(Order 7 Class 1 Pooled Milk FOrder 7 Class 11 Price Index)
- Order 7 Class T Non-oot Milk)) log 11ry Whey Wholesale Price Index (15673 0.1483 3E2 0 0.0091
Crder 7 Class 1T Price [ndex)
Dummy tor years 2002-2004 0.2425  (0.0935 259 0.0290
Dummy lor years 2010-2011 05292 0.1004 527 00005
log (¢Order 7 Class [V Pooled Milk Imercept -0.3025 0 00393 -7.700 <0001 (1.7430
- Order 7 Class 1V Non-Pool Milk) log (Grade-AA Butter Wholesake Price Index 12458 01938 6,43 0001
1Order 7 Class [T Pooled Milk Order 7 Class 1V Price Index)
+Order 7 Class 11 Non-Poal Milk)) log {Non-Fat Dry Milk Whaolesale Price Index 04378 0.2373 184 00922

Order 7 Class 1V Price Idex)
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Tahte 35: Federal Order 30 Non-Fluid Milk Use

Dependent Variable Parameler stimale  Std. Error  t-Valoue Pro-t R-Square
log ((Order 30 Class 11 Pooled Milk Intercepy 28829 0.0442 6520 <0001 0.7147
v Order 30 Class 1 Non-Poel Milk) log {Cheddar Cheese Wholesale Price Index 13946 0.312X 446 00000
(Order 30 Class 11 Pooled Milk Order 30 Class T Price Index)
1 Order 30 Class 31 Non-Pool Milkh Dummy for years before 2007 01604 00373 <30 00013
log (0Order 30 Class 1V Pooled Milk Inereept S13605 (h1018 0 13360 <0001 0.8521
= Order 30 Class [V Nen-Pool Milk) log (Non-Fat Diry Milk Wholesale Price Index 09447 0.3072 308 00106
(Order 30 Class 11 Pouled Milk “Order 30 Class [V Price Index)
COrder 30 Class 1 Non-Poul Milk)} log {Grade- AA Butter Wholesale Price Index 04347 0.2416 1.80  0.0994
Order 30 Class 1V Price Index)
‘T'able 36: Federal Order 32 Non-Fluid Milk Use
Dependent Vanable Parameter Lstimate  Std. brror -Value  Prej] R-Square
log ((Order 32 Class [ Peoled Milk Intereept 20365 01174 1735 <0001 07010
< Chder 32 Class 11 Non-Pool Milky log (Cheddar Cheese Wholesale Price Index 7.3351 1.298% 5.80 0 0.0002
(Order 32 Class 1 Pooled Milk #Order 32 Class 111 Price Index)
- Order 32 Class 11 Non-Pool Milky {og (Weighted Class 2 CPI -1.8366 04318 425 0oemz7
S Order 32 Class 2 Price Index)
Bummy for years atier 20101 05897 0.1814 325 00087
Jog (rOrder 32 Class IV Pooled Mitk [ntercept -0.0608%  0.0430 141 (01880 0.7739
+ Order 32 Class [V Non-Pool Milk) log (Non-Fat Dry Milk Wholesale Poice Index 07761  0.1627 4,77 0.0008
S{Order 32 Class [1 Pooled Milk FOrder 32 Class TV Price Tndex)
= Order 32 Class 1T Non-Pool Milk}y) Dummy tor vear 2003 -0.2867 (L1099 -2.61 00261
Dumny tor yvear 2007 -0.53745 0.1209 -4.75 00008
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Table 37: Federal Order 33 Non-Fluid Milk Use

Dependent Vartable Marameter Estimate  Std. Frror  -Value Pr| R-Square
log [(Order 33 Class [T Pooeled Milk ntereet 11753 0.0637 18.45 =000 0.¥13!}
© Order 33 Class 1 Non-Poul Milk) log (Cheddar Cheese Whalesale Price Index 32593 (L5059 644 <0001
1Owder 33 Class 1 Pooled Ailk fOrder 33 Class T Price Index)
< Order 33 Class [T Nen-Pool Milky) Dummy for vear 2000 06122 01255 -LER L0000
Dummy for years 2008-2009 03873 00880 4400 00013
Lo (Omder 33 Class 1V Pooled Milk Intercept -2.4684 0.2935% -8.41 < O .8438
1 Order 33 Class TV Non-Pool Milk) Grade-AA Butter Wholesale Price Index 07136 0.248Y 2R7 00183
(Cheder 33 Class L Pooled Milk Order 33 Class [V Price Index
- Order 33 Class 1T Nen-Pool Milkn Non-Fat Dry Milk Wholesale Price Index (0.7558  (.1449 521 00003
“Order 33 Class IV Price Index
Table 38 Federal Order 124 Non-Fluid Milk Use
Dependent Variahle Parumeter Estimate  Std. Frror 1-Value Prisit! R-Square
log (1Order 124 Class 11 Pooled Milk Intereept 1.6543 0.0437 37.K9 24001 (1.7503
- Order 124 Class [ Non-Poel Miik) log (Cheddar Cheese Wholesale Price Index 06256 03634 L7200 00159
(Order 124 Class 1 Pooled Milk Order 124 Class 11T Price Index)
b Order 124 Class 1T Non-Pool Milk) Dumimy for vear 2002 03137 0.0823 381 0.0034
Duminy for years atter 2008 03249 D.0488 h.66 <0001
log ({Order 124 Class TV Pooled Milk Intercept L3415 0.0229 67.24  =.00061 0.8343
©Order 124 Class [V Non-Pool Milk) Grade-AA Butter Wholesale Price Index 1.2141 0.1992 609 0.0001
Order 124 Class 1 Pooled Milk “Order 129 Class [V Price Index
+Order 124 Class 1T Non-Pool Milk)) Non-Fat Dry Milk Wholesale Price Index 16772 13338 5.0 0.0005
COrder 124 Class 1V Price Tndex
[rummy for vear 2004 -().2806 0.0741 -3.87 0.0031
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Tabie 39: Federal Order 126 Non-Fluid Milk Use

Dependent Variable PParameter stimate  Std. Frror  t-Value Pre=| R-Squure
log (tOrder 126 Class T Pooled Milk Intereept 1.23535  00u2e 13,30 «.0001 (.8747
i Order 126 Class 11 Non-Pool Milk) log (Cheddar Cheese Wholesale Price Tndex 242710 0.9403 2,58 0.0296
(Orrdder 126 Cluss H Pooled Milk “Orrder 126 Class T Price Tndex)
= Order 126 Class 1T Non-Pool Milk)) log ( Dry Whey Wholesale Price Index 0.6958  0.2413 288 00181
Ohder 126 Class 11 Price Index)
Dummy for years after 2009 0.6541 01412 463 00012
Dummy tor year 2008 (L0387 02085 3.06 0.0135
log ((Order 120 Class 1V Pooled Milk Intercem (.0297 0470 0.63 .5407 07518
- Oheder 126 Class TV Non-Pool Milk} Grade-AA Butter Whelesale Price Index 03718 (L1288 289 00162
{Order 120 Class 11 Pooled Milk “Order 126 Class [V Price [ndex
» Order 126 Class I Non-Pool Milky) Non-Fat Dry Milk Wholesale Price Index 11044 82068 534 00003
fOrder 120 Class [V Price Index
Tog {Weighted Class 2 CPI L5483 01541 -1586 0 0052
Order 126 Class 2 Price Index)
Table 40: Federal Order 131 Non-Fluid Milk Use
Dependent Variable Paranieter Estimate  Sid. Brror t-Value  Pri=it R-Square
fog ((Order 131 Class HT Pooled Milk Intercept 1.4060 {10443 .72 <0 0.9494
v Order 131 Class 11T Non-Pool Milk) log ( Cheddar Cheese Wholesale Price Index 1.5821 14375 3.62  0.0047
{Order 131 Class 1 Pooled Milk “Order 131 Class T Price [ndex)
© Order 131 Class 1 Non-Pool Milk Dummy tor years before 2003 07716 009106 R43 <0001
log ({Order 131 Class TV Pooled Milk Intercept -0).9382 1.2371 -0.76 04676 0.7580
I Order 131 Class 1V Non-Pool Milk) lag ¢log (Non-Fat Dry Milk Wholesale Price Index 06142 03104 198 00792
S(Order 131 Class 1 Pooled Milk CPLANIN
U Order 131 Class 1 Noa-Pool Milk)) Trend trom 2000 00508 00217 2.61 0.0281
Dummy ftor years alter 2002 -0.8378 0.2301 S36d 0 00054
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Table 41: Califurnia Pool Non-Fiuid Milk Use

Dependem Variable Purameter Lstimate  Std. Lrror t-Value I*r - R-Square
log (Calilornia Class 3 Total Solids Intereet 204 1RY49 LI 02743 0.5124
SCalifernia Class 2 Tetal Solids) log tFrazen Dairy Products CPT7CTPT Al 22454 05773 3.8%  0.0005
log tOther Dairy Products CPI -1 7483 03501 -4.91 <0001
CPLAlD
Dummy for years atter 2011 42619 0.0742 383 0o0ld
Dunumny for year 2000 93126 01017 3407 044046
log tCulitornia Class 4a Total Solids Intercepn L7308 QL0609 2842 =001 0.5047
Calitornia Class 2 Total Solids) log (Non-Fat Dy Milk Wholesale Price Index 07311 92126 344 00017
Cheddar Cheese Whelesale Price Index)
Dummy for years alter 1999 03217 0D.0584 5510 <0001
log (Calitumia Class 4b Total Solids Intereept loBI3S 20141 835 <0001 0.8040
Calitomia Class 2 Total Solids) log {Cheddar Cheese Wholesale Price Index 040392 02430 0,24 0ROY2
" Non-Fat Dry Milk Wholesale Price Tndex)
Dummy for years after 1998 08276 00624 1327 =.0001
log (Other Dairy Products CPI SARBORS 0.5042 -7.55 0 <0001
CPL A
Table 42: National Domestic Production Equations
Depardent Varnable Parameter Lstinnate  Std, Error t-Value Pr -|t] Llastivity R-Square
log (Percentage of Class [ Solids Used in [ntereept -G.0402 00273 -1.47 01718 0.9578
Frozen Production log (Frozen Products CPI 1.2994 04204 309 00114 1.2994
(1 - Percentange of Class 1T Solids (ther Dairy Products CPT (2000 Base Year))
Used in Frozen Productionn Dummy for vear 2013 (0.436%  0.0572 7.63 0001
Trend trom 2000 -0.0395 0.0040 -9.93 - 000
log (Condensed Skim Milk Intereept 31638 04312 734 ~.0001 0.8907
Used in Cheese Production) log (NDM Ratie * fAmerican Cheese Production -0, 1298 .1227 -1.06 03009
+ {ther Cheese Production))
Anwerican Cheese Production 0.0002 .00t 206 00417
+ Other Cheese Production
Dumumy for vears affer 20058 07931 0.2695 2094 0.0073
Bummy for year 1992 0.6251 03511 178 0.08R2
Dummy for year 1993 GROIR  0.3503 246 00218
Jog tAmerivan Cheese Production Intereept S30701 00886 079 04340 0.7646
[Percemape tog (Cheddar Cheese Wholesale Price Index 09FLE 0.299] 305 0.0047 Q9118
- American Cheese Production Mozzarella Price Index)
Percentape) [Drummy for years alter 1991 -0.3641 0.0590 -0.17 <0001
log Dy Whey Production) [ntercept -0.2021 37439 -l.66 01140 {LEA20
Dry Whey Wholesale Price CPT Foeod 00366 0.0250 146 01603 0.0366
log (Other Cheese Production 1349 0.432] 187 0.00210
+ American Cheese Production)
Trend from 19490 -0.508 0.0118 -1.30 0.0004

31



Dummy lor year 2001 L0753 00307 -245  0.0240
log tCanned Milk Production) Intereept 78265 02038 IR0 = 000 0.7998
log ¢ Dry Whole Milk Production) S008I0 00253 129 DO0O2S
Trend trom 1970 -0.33416 0 0.0358 S955 <000
low (Non-fat Dy Milk Rativ) Intereem -6.1227 25471 240 0.0397 0.4524
Ly (log (CGrrnde-AA Butier Wholesale Price 077200 0.6069 127 02352 -0.7720
Cheddar Cheese Whelesale Price))
log Clrend from HYRS) 09301 08513 1.0y 03030
Dummy tor years atter 2007 -0.6734 0.2968 -2.27 0 00494
CPl Fuod [ntercept (0.2395 0.0424 565 <0001 0.9986
CPI Al 0.9497 0.0085 11132 <0001
Dummy for years atter 2008 0.0467  0.0071 6.63  <.0001
Table 43; National Product Domestic Consumption Equations
Dependent YVuriable Paramwter Lstimute  Std. Frrer -Value  Pra|t| Elasticity R-5Square
tog tCher Class 11 Per Capita Intereept -1.3087 0 23280 -.56 0.5830 0.7984
Doemestic Consumption) log (Other Dairy Products CPT 2000 Base Year) -1 9830 0.6720 -2.95 0 00112 -1.9850
CCPT Al
log (Personal Dispesable Tneome Per Capita - CPT Al 42911 Q8581 500 00002 42911
Trend from 1996 -0.0857 0 00140 -0.13 0 <0001
Trend from 1996 * Dummy for years afler 2003 0.0317  0.0075 423 00010
log {Frazen Product Per Capita Intercept 37044 0.6181 923 <0001 0.7589
Domestic Consumption) log {Frozen Products CPTCPL AN 60486 01817 402 0.0003 -0.6096
Dummy tor vears after 2003 L1388 00146 S50 =000
log tAmerican Cheese Per Capita Intercept 1.3884  0.63K5 217 00374 0.9208
Domestic Consumption) log (Cheddar Cheese Wholesale Price © CI' Food) 0. 1841 0.0724 -254 0 40163 -0, 1841
log (Personal [isposable Income Per Capita 7 CPT AID 07y 101217 5534 <000 (.7099
log (Cither Cheese Per Capita Intereept 03179 05343 -6l 05561 0.49622
Domestic Consumption) log i Mozzarellu Price - CP Foed) 16619 (L1605 4120 0.0003 -0.6619
log i Personal Disposable Income Per Capita - CPT AID 11908 O.188R 631 <0001 1.1908
log (D Whey Per Capita Intereet 19282 01421 13537 <.000] 0.9560
Domestic Consumption) log (Iry Whey Wholesale Price # CPT All 01466 0.0602 <244 00270 -0 1466
Trend from 1989 -0.0503  0.0035 14300 <0001
tog (Butter IPer Capita Intereept 03878 0.6017 0.64 05241 0.7589
Domestic Consumption) log (Grade-AA Butter Wholesale Price CPI Feod) -0.096% 0).0387 -1.68 01097 -(.OV6R
log {Personal Disposable Income Per Capita ¢ CIMAIL 05738 01449 3196 0.0004 0.5738
Dommy for vears 1989-1992 -0.2459  0.0471 =522 <0001
log (Nen-Fat Dy Milk Per Capita Intercept S0T128 09557 SL12 0 09068 0.8430
Domustic Consumption) log (Non-Fat Dry Milk Wholesale Price Y CPI Foud) -0.2708 0 01170 S2310 00280 -0.2708
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log (Personal Disposable Income Per Capita CPT AID 08333 0,195 427 0.0002 08333
Dummy for years 1994-1997 03275 00517 634 <0001
Dummy tor vears V851987 -0.2536 0 0.0612 L1140 0.0003

‘Table 44: National Average Stock Equations

Dependent Varable Parameter Estimate  Std. Error  t-Value Pre=|t| [lasticity R-Squary

log (American Cheese Average Stocks) Infercept 585300 00584 10015 <0001 0.6246
log (Cheddar Cheese Wholesale Price  CP1 Fooed) -L.1o8s 02297 -5.09 0 <000 -1.1688
[Dummy for vears before 187 11295 01442 TEI O =0001

log (Other Cheese Averape Stocks) Intereept -0.4273 1.1933 0360 07227 .8292
log iMuszarells Price - CPTAID 12048 02749 438 0,000 -1.2048
Dummy lor vears atier 20485 0.7976 01159 688 - 0001

log Iy Whey Aserage Stocks) Intereept 27915 01900 14.69 <0001 0.7169
log (Bry Whey Whelesale Price CP] Food) 02176 00864 2500 Q01D -0.2176
Trend trom 1970 00132 00023 563 <0001
Dummy for vears 2007-200% 04146 00970 427 00002

log (Butier Average Stovks) Intereep HELIBE  29.6KRR 287 00057 0.6876
log (Grrade-AA Butter Wholesale Price # CPT AlD -106.2000 582926 -LR2 O 00781 -106.20
Bummy Jor years belore 1994 3155302 427077 7.39 <0001

log tNon-Fat Dry Milk Average Stocks) Intercept 431200 01024 42,12 <0001 (14606
log (Non-Fat Dry Milk Wholesale Price - CP1 Al -0.3376 0 02294 147 0515 -0.3376
Dummy for year 20006 -h8572 0 (003221 S17300 00939
Dummy for vears alter 2006 04810 G.1311 367 00009

Table 45: National Ending Stock Equations

Dependent Variable Parameter Fstimale  Std Error 1-Value  Prefy] [lasticity R-Square

log {American Cheese Ending Stocks) Intercept 00470 0.1020 046 10.6496 (L9895
log tAmerican Cheese Average Stocks) 0.9921] 0.0166 5991 =.000]

log (tiher Cheese inding Stocks) Intercep S02780 00510 2500 00170 09974
log {Other Cheese Average Stocks) 10263 0.0101 102,02 - 0001

log {Dry Whey Ending Stocks) Intereept 04362 04143 105 03003 0.675%
log (Dry Whey Average Stocks) 08982 01151 TR0 - 0001

log {Buater Ending Stecks) Intereep SLAS9 02403 6.07 - 0001 09557
log (Butler Average Stocks) 1.2059  (.0458 2630 - D001

log tNon-Fat 1ry Milk Lnding Stocks) lotereept 02371 0.3259 073 04722 (.K27K
log (Non-Fat Dry Milk Average Stocks) 09530 00717 1330 - 001
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Table 46: National Product [mport and Export Equations

Dependent Variable Parameter Estimate  Std. Ereor t-Value  Pr-y T lasticity R-Square
log {American Cheese Imports) [atereept 0.2105 L0865 243 00279 {).7882
tCheddar Cheese Wholesale Price 14001 07441 LB 0.0794 0.0194
- Oceania Cheddar Cheese Price)™3
Dummy for year 2002 0.5265  0.2620 241 0.0629
Dummy for vears after 2009 -0.8592  0.1560 -5.51 0 <0001
log ((hther Cheese Imports) Intercept -0.7517 0 00947 -7.94 0 <0001 0.9035
Muozzarella Price - Oceania Cheddar Cheese Price 42052 0.0425 483 0.0002 0.0267
Lig (Other Cheese Imports) 00024 00002 9.69 <0001
log LAmMerican Cheese Txports) Intercept 69328  D.3812 1819 0001 L9580
{Cheddar Cheese Whuolesale Price 228403 03886 S50 <0001 -1.0479
* Oceamig Cheddar Cheese Price)
Dummy for years after 2010 08778 00818 1973 <0001
log ((hther Cheese Exports) Intercept 53384 03468 1839 =.0001 0.9372
Muozzarella Price - Oceania Cheddar Cheese Price -1 1509 0.3866 <298 0.0089 -0,20124
Dummy tor years atter 2008 (.8927 02613 342 0.M35
Dummy lor vears atter 2011 0.6765 (L3506 193 00716
log tDry Whey Exports) Intercept 55900 0.087) 97.87  «.0001 0.8235
[y Whey Wholesale Price - EU Dry Whey Price -] K935 1L5KSS 3.23 0 {0049 (1.0053
Dummy for years after 2004 0.5162 00935 352 =.0001
log 1 Butter Imports) Intercept -0.0944 00844 -2 02788 06723
(Uracde- A A Butter Wholesale Price - Oceania Butter Price)™3 0.8528 01154 739 < {0l 0.0478
log (Butter Exports) Intereept 9.1232  OR872 1028 <0001 (L8530
(Grade-AA Butler Wholesale Price - Oceania Butter Price) 46222 09725 475 00002 -2.4048
log (Non-Fat Dry Milk Exports) Intercept 12,5983 (0.8103 15,55 <0001 0,9509
Non-Fat Dry Milk Wholesale Price - Oceania Skim Milk ST 09410 762 <0001 -2.5527
Powder Price
Dummy for years alter 2010 0.7465  0.0844 K81 0001
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