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USDA-AMS Dairy Program Regional Econometric Model Documentation 

Introduction 

Dairy Program's Economics Analysis Branch (EAB) maintains a dynamic regional econometric 
model of the U.S. dairy industry to support its economic analysis and forecasting responsibilities. 
The model is comprehensive. It 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 equations 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 1 projections that arc 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 daity products, fluid milk, and farm milk arc solved 
within the model to achieve equilibrium 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 lifty States. The States arc grouped into fourteen supply regions: 
Appalachian (KY, NC, SC, TN, VA), Arizona. California. Central (CO, lA. IL. KS, NE, OK). 
Florida, Forn1cr Western (ID, '.'JV. UT). Hawaii; Alaska, Mideast (I~, ML OH, WV). Northeast 
(CT. DE, MA. MD. ME, NJ, Nil, NY. PA. RI. VT), Paci lie Northwest (OR. WA). Southeast 

! :\11 prices arc discussed in n:al or rclati\c tcnns. 
~ f)airy baseline forecasts arc developed by an (ntcrag-.::-nc; Con1111odity Estirnatc:-. ( ·on1111ittcc at US01\. lntcrccpl 
tcnns for thi: 111odcl an: n1oditicd for each fori:cast year a-; nc1..xh:d tn calibrate the n1odcl to approx.in1atc baseline 
forecasts. For in fonnation on LlSD . .\ ·" otll\.:ial ha sci inc .... cc U.S. f)cpartrni.:nt of Agriculture. ()fficc of the ('hicf 
Econon1ist. \Vorld ;\gricultural ()utlook Board. ( >CF-2015-1 (201-t February) l ·5.,'f ).-l . lgric11/t11rol Prr~jections to 

:!O:!.J. Rctrii.:\cd fron1: ·:, · _" -.:.: _ '-=- . ·~---
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(AL, AR, GA, LA, MS), Southwest (NM, TX), Upper Midwest (MN, ND, SD, Wl), and the 
Unregu lated West (MT, WY). The reg ions can be seen in Figure l , presented below. 

Figure I. 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 functi ons of the producer milk 
price, feed costs, s laughter 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 leve l by NASS. Slaughter prices 
a re reported by AMS Li vestock Market News (LMN).4 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 - 20 13. 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 
e ffective blend price of the poo l whi ch predominantly resembles the milk supply reg ion. For 
example, Order 13 1 is the "predominant" pool fo r the Arizona suppl y reg ion. Jf there is no 
predominant pool for a supply reg ion, because the supply region is associated with an 
unregu lated region, a neighboring pool 's blend price or all-milk price is used. All o ther pools for 
a given supply region are considered possible "supplemental" receivers of the milk supply . The 
all-milk prices are from NASS state a ll-milk data and are aggregated to the milk supply reg ions 
using a weighted average of milk production in the region. The prices are estimated using data 

4 Because of di ffcrcnccs in data report ing practices over time. the s laughter price is actually represented by di flc rcnt 
prices in different years. Currently, it i ~ represented by the dressed domest ic c utter (90 percent lean) live weight 
price. From 199 1 2007. it is represented by the Sioux Falls, SD, boner price. Prior to 1991 , it is represented by 
weighted average boner cow price. 
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from 2000 - 201 3 due to order reform. Prices are defl ated by the Consumer Price Index (CPI) for 
a ll 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 
Admini strator (MA) offi ce. Some equations include variables to adjust for unusual circumstances 
over the histori ca l period. The equati ons re lated to the regional milk production estimates are in 
Tables I - 14.5 

The prices dri ving production are adjusted to reflect dairy support program payments. Total 
monthly MILC Program state payments data a re avail able from the Farm Service Agency (FS A) 
from October 2002 - May 2006. State M ILC data from FSA on a monthly or ca lendar year basis 
is no longer available after May 2006. However, tota l U.S. calendar year payments and fiscal 
year state payment data are ava ilable fo r 2006 and 2007. Given that data, monthl y state payments 
a re assumed to be proportional to the fi sca l year state proportions. State leve l monthly data for 
fi scal years 2009 - 201 3 are ava ilable from FSA as well. The tota l calendar year state requests 
for payment are used to proportion the FSA total U.S. payment data in 2009 - 20 13. DELAP 
in formation is reported on a na ti onal level by FSA and included on a per hundredweight basis. 

Pools, Supply Allocation, and Compositional Regress ions 

Milk produced in each supply region is a llocated to, o r " pooled on", one or more marketing 
areas, or "pools". There are twe lve poo ls in the model, comprising the ten existing FMMOs, 
Califomia,6 and an unregulated area to hand le the classification of prod ucts not otherwise 
covered.7 Figure 2, presented below, shows a map of the existing FMMO structure. The 

Figure 2. Areas Covered by Federal Mil k Marketing Orders 

Federal Milk Marketing Order Areas 
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' Most tables, due to their size, may be found at the end of the document. 
n Data for the Cali fornia pool that would otherwise come from an MA offi ce is avai lable from the California 
Department of Food and Agriculture (CDFA). 
7 The model accounts for the existence of Order 135 as a pool unt il 2005. after which it is considered to be part of 
the unregulated pool. 
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allocation of milk into various class uses, for later production into consumer products, is 
estimated within these pools. 

The sum of the allocations to each 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;8 however, a brief explanation follows. Compositional regressions utilize a functional 
form that ensures that allocations to each pool are greater than zero 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 variable acts to balance the equations 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 choice 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 minimized. 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. 

\ i\ itchison. J. I 9X2. "The Statistical i\nalysis of Con1positional [)a ta." Journal olthc Royal 5;ruti.,tic"I Sociel_L 
.5eries B (lfethodologica/). \'ol. 4--1-. No. 2 .. pp. 139 - 177. 
ht Ip:' rbras. org. br .. lib/ CXC/ fctc h. rhp ipcssoa i 'i: abt n1art ins: tlH:s tat i st ica lanai ysiso tC0111pos i tiona Ida ta. pd f 

4 



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 is estimated to go to one of four pools: Order l, Order 5, Order 33. or the Unregulated 
pool. 9 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 orthe pool's supply or less than one percent of the supply region's 
movements) are assumed to be zero. Order I 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 I. 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 I blend prices. This means that there must be a greater increase in Order 
33's effective blend price than in Order l's to draw milk away from Order 1. 

Exam~le: Allocation of l\o.-thcast J\1ilk to Federal Orders 

Dcrendent Variable Para1nctcr 

log (Northl'ast Milk to Order 5 lntcrcept 
1 Northeast t\.1i!k to Ordt:r 1) log (Trend fro1n 2000) 

Drnnmy 2006-2007 

lug (\og (Or<lcr 5 Blend PricL' On.lcr I Blend Price)) 

log (Northca~t \1ilk to ()rdcr 3:1 lnh.TCCpt 

Northeu-;t \1ilk to Order I J Du1n1ny 2005-2007 
lag (lt\g (Order 33 Hli.:nd Price Ordt:r l HlcnJ 
Price)) 

log (Unn:gul<.1ted Northeast iv1i!k lntcn:l:pt 

Northeast \1ilk to ()rdcr ! ) Dun1rny 2004 

Du1n1ny 2006-2008 

log (Order I Class I Price .. ()nkr I Cla"" III Price) 

Dun11nv 200 I 

The milk movements to non-Federal order or California pools are allocated to 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 
classified prices from the supply region's predominant pool. percentage of classified utilization 
within the predominant pool, or a proxy unregulated pool price. Classified prices and classified 
utilizations arc discussed in a later section, hut all such data arc 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 unnecessary. In these milk supply regions. a logistic regression is 
used, in which the ratio of the percentages of raw milk allocated to each of the two pools is 

'
1 Thl' Unn:gulatcd 111arkl'ting area is no! a ··pool" in thl' strict sensl' of the \\ord. I kn\ C\ cr, for purposc"' of sitnp!icity 
and to diffcrcntiati.: it fron1 thc Unrcg:ulated \Vest supply region. here it i-; called a ponl 
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estimated. Given that the two percentages must sum to one, the estimated ratio can be easily 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 

Atler 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 is classified based 
on how it is utilized: 

Class I-fluid uses 
Class II-soft manufactured products (frozen products and other Class II) 
Class lll--cheese and dry whey 
Class IV-butter, non-fat dry milk, whole dry milk, and canned milk. 111 

Because milk for fluid use is highly regional and commands the highest price, fluid use per 
capita is estimated first and separately from the other classes, driven by the Class I 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 variables. Income data are available 
from BLS. Population data arc available from the U.S. Census Bureau. Fluid use is estimated at 
the pool level based on MA data from 2000 - 2013. Fluid use is highly regional, due to fluid 
milk's high transportation cost and perishability. Therefore, fluid use for unregulated areas east 
of the Mississippi River is estimated separately from those to the west, and for Hawaii and 
Alaska. The fluid use estimates from these sub-pools are aggregated to comprise total fluid use 
for 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 factors found in Table 30. 

The remaining milk is allocated to Class II, III, or IV using compositional regressions, as 
explained earlier. For the FMMOs, the filler-up variable is Class II milk. Class III allocations are 
driven by cheddar cheese prices, dry whey prices, Class III prices at test for a given pool, and/or 
a weighted average of the prices of frozen dairy products and other Class II products, as reported 
by BLS. Class IV 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 arc based on 
MA data, estimated from 2000 - 2013. Data for classification in the unregulated pool is 
unavailable. Fluid use in the unregulated pool estimations arc driven by income and are 
classified as Class I. The remaining milk in the unregulated pool is assumed to have the same 
propmtional breakdown as in seen in the Federal orders and California. The FMMO non-fluid 
classification equation estimates arc found in Tables 31 - 40. Classified butterfat, non-fat solids, 
and protein (where appropriate) arc calculated by applying pool test values to classified milk 
estimates. Forecast test \alues are assumed to be an average of the pool test values from 2011 -
2013. 

111 
The tcnn ".,:anncd n1ilk" in this docun1cntation n::fcr'.-. to l':\aporatt:d or S\Vccti:ncd condensed n1ilk in consun1cr­

typc packages. 
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The California pool has a different structure from the FMMO system. Total solids by 
classification, defined as the 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 arc a function 
of the CP!s 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 arc 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 ofa California Federal order, California classified solids are converted to their FMMO 
equivalents to account for classification differences. 

'I ational Level Aggregations and Estimations 

Manufacturing Allocation 

Supply and demand f()f 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 supplies are used to estimate the national manufactured product supplies. 

The aggregated Class II total milk solids arc divided using a logistic regression to estimate the 
production of frozen products and other Class II products. The other Class II solids requirements 
were established in the historical data by the residual butterfat and non-fat solids left when 
accounting for all solids in Class I, 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 II total milk solids used to manufacture fro/en products relative to the percentage of 
Class II milk used to manufacture all other Class 11 products is estimated as a function of the 
price of frozen goods relative to the price of other dairy products and other variables. 

Class III 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 
factors based on the most recent three years' average of the fat available for total cheese to the 
amount of total cheese production. 11 American and other cheese production percentages are 
estimated with a logistical function 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 is 
assumed to use all necessary non-fat solids, with conversion factors determined in a like manner 
to those used for 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 enough whey is produced as a result of cheese manufacture to meet dry whey demand. 
The CPI for food is used in the production of whey to account for inflation. Food CPI data comes 
from BLS and is estimated using the CPI for all products in projection years. Butterfat and non­
fat product pounds of dry whey arc calculated using conversion factors. All the comers ion 

11 t\on-t~1t dry 111ilk and condensed skin1 111ilk used in chccsc pruduction arc accounted for in this calculatinn. 
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factors can be found in Table 30. The conversion factors represent the pounds of solids required 
to create one pound of product. 

Class IV 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 quantities 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 IV 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 is 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 IV fat divided by a fat conversion factor for butter. The remaining non-fat 
solids needed is used to calculate the non-fat dry milk production using non-fat dry milk non-fat 
solids conversion factors. The fat-test for non-fat dry milk is indirectly calculated 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 (ADP!)." 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 f1uid 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 arc 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 is 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 Dairy Product Mandatory Reporting Program data. Equations 
in this section are based on the model 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. 

1 ~ A .. n11..::rican J)ail)· Products Institute (~014) f)oir1· Product\·. L'tili::ario11 and Prod11ctio11 Trends. Retrieved t1·on1: 
ir·1·~ -"------- _:..'::~1, -~' 1L::,_1J_~.:::___:_:_~_c_:C:·~~-~-----_-+1 I l·,·I .11> _1_'l'\ 
1

; lJ .S. Dcpartn1c11t of 1\griculturc, ()fticc of the Chief Econo1nist. \Vorld Agricultural ()utlook BoanL ()C'E-20 I 5-1. 
(2015 February) L'SD.i Agricultural Projcctions ro :!OJ../.. RctriC\'Cd fron1: .1 :1) 1 :;;; 

, ., ! .. - ·::- : : 1, ~L_;_ __ .:.:·~:·_c_· , , ~-~, - __ 'L· and lJS. Dcpar1111cnt of Agriculture, 1\gricuhural Marketing Scr\·icc, 
Dairy Progran1s Econon1ic Research, (2017 A.pril) L'Sf)A Agricult11rul .\forkcting .)'cr;·icc J)ui1y Progra111s ,\iu1io11ul 

Fco1101netric :\lodc/ l)oc11111entotio11 f.\lodel C"a/ihrated to l.:S!JA .-lgric11/r11ra/ Baseline Proj1.!ctio11s 10 JO In. 
Rctric\cd ti\)111: \\I·-. 1 , ·\ i P:.' i )! ~1 : l 
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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 is used. first, average stock values are estimated. as seen in Table 44. For each year, this 
value is the simple average of the monthly ending stocks from the last half or last quarter of each 
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 
arc 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 milk and dry whey. In observing the 
history of imports and exports of the various products included in the model, these impo11s 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 tariff 
rate quota (TRQ) that allows limited imports at lower in-quota tariff rates and unlimited imports 
at higher over-quota tariff rates. Those 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 affect each pool's effective blend price, which drive the all-milk prices that 
influence milk production, connecting the system. 

Price Relationships, Elasticities, and Statistics 

Milk and dairy products. in aggregate. are expected to 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 formers 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 to 
move in the opposite direction from domestic own prices: higher prices will decrease domestic 
consumption, while making domestic sales more appealing to producers. Compding 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 same direction with both supply and 
demand\ ariables. with higher income meaning greater capacity for fann investment. as well as 
greater capacity to purchase dairy products. 

i-1 l). S. Dcpartincnt of 1\griculturc_ rorcign Ag:ricu ltural Ser\ il"C (July 20 \ ..j.) f )airr .\!011rhlr flllf)(Jl'(S, RctriC\'Cd 
froni: · _ L 

9 



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 I 
effective blend price (sec Table I). This price-price elasticity is 0.8865. This means that, for 
every I percent increase in the Order I 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 
elasticities presented are averaged over the relevant data period for each equation. 

Statistical fit is 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 - I. 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 variable. 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 model 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 fitiy States. It includes a framework to 
estimate the allocation and classification of milk 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 specific impacts are 
reserved for later publications. 
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log i Al'l/<111.t .-\II \111]... l'r1c·c· 

l l'I :ill I 

i'.lrdlllt:lt:T 

lnkl'C<.:pt 

i<>g 1<.J1-tk1 1.11 Hknd I'm:<.' ("l'I All\ 

lntcrcl'pl 

() 0341> 

0. 7917 

0.0037 

-0.0.?'.'2 

l:~timalc 

-4.49(12 

IJ.94 l 7 

-O_J 700 

0.9725 

() 204" 

-0 j l)l)7 

{J.(JX9.1 

1.021 l 

U.2777 

()_l)(,52 

() 0.-14_1 

<J.0.?7X 

\.,11mat<.' 

-4..'\721> 

O.<JS.-l:'i 

-:i..i \(l(J(J 

()_()I _1_1 

0.0.'\76 

{)_(){l 12 

()_()()7(1 

Std. l:rrur 

() (181 l) 

0.0399 

O __ l 110 

0.04.'\.'\ 

o.mu.~ 

() l'.''.'1 

IJ.0261 

0.0220 

U.21 l 7 

()_()220 

() (1191 

0.1112 l 

Std 1-_rrrn 

()_().-1.-111 

0.02 lX 

1-1.77 

.1.20 

-.1.30 

t-Valuc 

-:i4.')i 

-1 )') 

21 .15 

2.45 

- \ .29 

3_ .. 1_1 

lJl 

2.J 1 

2.29 

-l(Jl X(1 

45.IJ7 

-2.45 

()_()]4.'\ 

()()()1 

U.003--t 

()_()()27 

l'r · l Llasunty 

()(JO 1 

()()01 

() 243.'\ 

(){J()l 

0.0204 

0.2077 

()_()()] x 

< .0001 

()_ 1997 

11001 

() 0279 

U.11297 

()()01 

0001 

0.020li 

0.l/417 

() 9725 

0.20-L~ 

IJ.OX<JJ 

U.044J 

(J_l/9()1 

() 9150 

0.95.'\4 

() 9X"il/ 

K.-Squan: 

(l_l)l)j 4 
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lt>g ((Antona :\II \Iii)... l'ni.:i.: 

Antona A\<:rag<: Dall)' \.1arl..d Lti~s l'aym<:nb 

.>\1·crag<: l)a1f) J.nmom1c Luss Assi~taiir<: 

l'.iymenh) Boning ('(1\~ Slattghtcr l'ni.:<:J 

I r!.'nd lrom I 9XO 

lag (log l(Arit\l!la All \1ilk l'nc'!.' 

- Arituna 1\\nage Dauy \1arh:t Luss Payment~ 

~ _>\1<:rnge Dail) l.i.:onomie Los~ A~~istani.:e 

l'aymenb) If'"" l'rntem I <:<:J Value)) 

lnt<:r.:<.'pl 

L1g. (log (IAr'1tnna All \1111-. Pni.:e 

~ .>\n1u11a A1nag<: 1Ja1f) \1ark!.'t Lo.,~ Payments 

- A\<:nt(l<: 1Ja11·y l'.crnwm1c Lo~s As,1.,iance 

l'a1m.:nhJ !Ii'',, l'rolern l·eeJ \'aluc)) 

Lig ilug 1A1·11u11a \1111-. l'crCO\\)) 

l\lg I lrend froni 1970) 

l'ahlc 11; Fur11a·r· \\c~lcrn Order Kt•gional \I ilk Snppt~ Et1uatio11~ 

lkpend<:nl \"~mahli.: 

i<•g 11 lll lll<:t \\ e'IL'Jll ( lrdc·r ,\I] \1111.. 

l'rtl'c' Cl'! AllJ 

lug { h>rmer \\ <:'l<:m ( lrJi.:t 

'.\urnheruf ( ,111~) 

111;; 1 I l•m1i.:1· \\ c:..tern OrJi.:r 

\1111.. l'er ( 011 J 

lnt<:rci.:pl 

lug 1C;i\1l\1m1a ·\II \1ilk l'ncl' CPI All} 

log 1l'u~1-0nkr Reform Chis~ JI Price C!'J All) 

* IJumm~ foi y<:ars citter 2010 

ln1<:n.:q1t 

J n:nJ rrum I ')SO 

l;rg (lug 11 h1rmcr \\ cst<:rn Ord.:1 All \111J... l'ric<: 

h>rtn!.'r \\'e~t<:m Order A1eragi.: Dciif) 

\larJ...i.:t Lo~~ Payment-; 

~ A1nagi.: !J<i11·;.- l.<:011um1i.: Loss Ass1stani.:<: 

l'aymi.:nts} Bunmg. Col\ Slauglncr l'ricl')) 

J)umm:- lur:-i.:ar~ l'JSll-198-l 

!111.:n·ept 

lug 11hmn<:r \V!.''itcrn (Jnkr . .\ll \1111.. Pni.:i.: 

- l-ormi.:r \Ve,ti.:m Order A1erag<: Da1f)· 

\1arl..~·l Lo'i'i Pay m<:nl'i 

A\<:ragi.: Dain l.n111um1c Lo.,~ Ass1stcmcc 

l'a)Illl'llh) 16''" l'rntcrn l-'cn! \'<duel 

·1 ri.:nd trom llJSIJ 

l'abk 12: l.nrtgulatcd \\'l·~t H.c~ional _\lilk Supply Equalions 

lJc'p!..'ndcnt \'anahk 

lug1l 111cgula1i.:d \\'i.:~1 All \1111.. l'rii.:i.: 

< l'I .-\II) 

l'araml'l<:J 

Imi.:1·cq1t 

log (Ccnnal Region All \till.. l'rii.:i.: Cl'I All) 

IJ. 191-1 

8 1566 

3.-1076 

()_046-1 

\LS92X 

0. 17K7 

l:st1matc 

0. ](d2 

0.920K 

0.019(1 

-l.(180_; 

0.042S 

0.1529 

0.2-!Sl) 

9J.149 

() 1117 

{)_()20(1 

l:stunate 

O.J(18) 

0.814(1 

0.0742 

-~ -127-1 

1.1915 

0.0235 

0. 1435 

0.0687 

Std Lrror 

IJ.] 2(19 

{)_065K 

0.0108 

0.2185 

0.00].1. 

()_0(1-16 

O.ll3SU 

0.0311 

()_()274 

0.000'.' 

Std l-1·rnr 

0. 113(1 

()_())'.'2 

2_(14 

2.58 

2.J8 

2 86 

l .<J7 

4.1.1 

1-Valu!.' 

1.29 

14.00 

1.82 

21.-12 

32.0X 

2.41 

6.'i5 

37 .Mi 

t- \'alu<' 

3.24 

14 77 

0.0504 

()_() 152 

0.0241 

0 ()()78 

0.0585 

0.000.1 

()_0145 

Pr ,c 

0.2246 

".000 I 

0.09(1_1 

()(Hll 

.0001 

0.0228 

'.0001 

.. 0001 

IJ.()(J()J 

()()()\ 

6.6702 

1.9(1_17 

l:la'itll'ily 

0.')2()8 

0.019(1 

0. 1529 

()_ 1117 

rr--1 Fla,ti<:ity 

0.0<170 

IJ()()] 0 Sl-16 

U.977 J 

() 9822 

(J_l)8()7 

0.9SJ2 

R-S4uarc 

()_9802 
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lug ( l 1nrL'gulalcd \\'e,l lllk'il'<:f11 lJ.S5 \ 9 0.31 SI 2.M~ 0.0121 ()_l)(17 l 

'\umhcr nl ( 'u11,~) bg (lug (l·nrcgLtlatc·d \\ l',1 !\11mbcr cif(_ u11,)) 11_7(1S I ().()78() <)_8) 0001 

lag lh1g((l 111n:gul;11cd \\est All \!ilk l'ncc (J.0811 O.OYJ..l 2.ll(l 0 0486 O_OXI 1 

L nrcgulatcd \\L·ot .-\1cragc Dair: 

\1.irkct Lu'~ J',i;.mcnb 

·\1cragc lh1ry l·nmum1c Lu>~ ;\'"'tan<.:L' 

l'd\lllt.:Tll' I lb" , Pwt<.:111 F<:<:d Valu<:)) 

lug ( J rend !rum ] 'HWl -O_Ofl62 ll.0250 -2.65 0.0131 

l"g 1 l 1m:gula1cd \\ <:'l \hlf.. l\•r ('01\) lnlCfL'e)ll I I 7'-12 OJS'J7 3.03 0.0052 U.'>791 

log (I<>"., l'rolcin l·ccJ \'alue Cl'l.-\ll) -0.07()4 0.0255 -2.76 0.009'-/ -(J.(1704 

"' Dummy for yGlh before 2UOl< 

lug ((L 1m:guL1t<:d \\-e,I .-\II \1ilk l'ric-c 0.00(1'> 0.0033 l '-16 0.059S ()_()()6) 

- Unrcguhitcd \\'c,t A1cr<1g<: Dair) 

\ldrkd [_"'' l'a:menb 

- A1cr,1g<: IJcur;. 1 C\lll<llnll' l.\l\\ A,,i,t<llKe 

! ':i~·mcnt'l 16" , Protein l·c\:d \ a lllL' J 

* Du1111n; tor ;...::cu, allcr 2007 

lag (lug ( l 111·..;gula1cd \\L·~t \1ilk l'<:r (_ u1\ )) O.XX7k (J.(UXO 23.35 0001 

'I ahk 13: California Hq_,:ional _\lilk Suppl,\ Equation~ 

I )c:pcnlknt \ .in:ihk l'ar;1111etc1 Ls1111Mt<.: Std l-,rror !-\'alu..:: l'r ·t I :1,1~11c11y R-Sqrnm: 

lug (( ,d11(11·n1<1 _-\II \t1lk l'1ILL' fllll'l'Lt:jll O_\!X50 ()_0632 1.35 ll_20J4 (J_l)<J22 

Cl'!All) lug (C<il1li1rn1;1 llknd l'nc<: Cl'I All) 0.'JJ86 (1.()317 2'1.6() .. (JO()] O.l/_-,8(1 

lug I( ';1litu1111c1 '\.u11\hc1 <'i C<l11~1 lnkru:pt 7. IO I 5 0.116)5 IOX ..\() ()()(I[ O.(J"/87 

Ing 11( ,d1h>rtllCl ·\II \tilk 1'1·1c·c ll 05:;5 0.028(1 i.~n 0.071 _, 0.053:" 

(_ :d1ll1rn1.i ·\1cr;1gc l>a1r;. \brk<:t Lo~~ l'a; mcnb 

-\1.:ragc l);11ry J·.crnw1111c· l.o~' ,>\~~1,t;111c<: 

l':t\ml'nl,I -l:-1"_. Su;h.:an \1c<il l'ri<.:c) 

I rend !rum i ')S() 0.022') O.lJ0118 29.5() .0001 

lug 1 l•tg 1 I (1" u l'roll'111 i·ccd \ aluc Cl'I All)) -0.ll'i:'\ 0.0276 --1. 18 ()_()0()2 -IJ. I I "3 

lu~{l cd1h1m1;1 \tilk l'c:1· Cu11 l lnt<:rccp! 3.770:.2 I 11 _>S ·'--'tJ 0.0022 ()_l/70' 

lug ((( 'ahforn1;1 All \-ldh l'ricc 0.0-16) ll.019J 2.-11 0.02JO ()_04(10:. 

t'ctl1tl1rn1.1 A1.:1:ig<.: Dair;.- \larh.:t Lo~, l\1ymcnh 

A1.:r:igc ]),ury l·.t.:urwm1c Lu~' A~~1,Lmc·c 

J':!\lllCllt~) lh"., l'rul..::rn !·c<:d \';due) 

lcig (l\>g 1C;1l1turn1a \lilk l'cr Crn1 Jl () "'17) 0. 1178 ),()"/ {)()01 

I rend lrom l (r/O U.OO:'i'l O.llOI'/ _,_-!(1 O.U!ll 8 

i)un1m~ fur 1coff \l/l}-1 ()_(1(172 0.0187 3.)() ()_()()I.> 

I lu111111~ h1r 1<:a1 ]<)'))-, -O_IJ_\"/h (J_()l<J-1 -1 _l)..j O.O<d.2 
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Table 14: Ha\\aii and ,\Ja~ka Rq~ional \till.. Suppl~ Equations 

lkJKn1.knt \'~inahk 

log i!la\\.lli anJ \l.1\J...a All \1ilJ... l'nn: 

C l'I . .\I I) 

·1 ahk 15: _\llocation of _\nrthca'I \Ii]!.. To Pools 

JJcpendcnl \'ariahk 

lllg_ {l'\onhea•a \11lk l\J ( >nkr 5 

l'\urlhc<tst \1ilk tu Order I) 

]u_>! 11\urthc,i~t \!ilk 1<1 ()rde1 _;_1 

r"\unheasl \1i I]... tu ( Jrdcr 1 ) 

lo~ 1l 111n:gul;11cd '\,inhca~t \1ill.. 

\urthc·:"t \!ilk lo Ordn 1) 

I ahk 10: .\llocation of Appalad1ian _\Jilk lo Poul~ 

JJcpcmk111 \'an.ihlc 

lug I ·\ppalad11~1 \111)... tu (Ji-d.:r I 

-\ppaL1c:h1,111 \11IJ... tu 01·ckr -~l 

lug {.-\pp<1L1d11an \Jilk to OtJer h 

Appal:id11:u1 \Iii]... I\\ ( lrdcr "I 

lnt.:rcept 

lllg ( \\'hllkS<tk Ch.:dt!,!I' (_ h.:e>e !'nee ( 'l'I All) 

l.1g (lug (l\m\.111 and Ala\ka All \1ilk Price Cl'I All)) 

intercept 

I rend !nun 1980 

lag (Ing (IL!\\ a11 and Al;l',J...a Cui,~)) 

lnlercept 

lug l{Ha11;i11 and Alaska All \1il[... Price 

- Ha11·~ui and . .\la,Li .-\1.:ragc [);11r;. \1arJ...et Lo,, l'aymenh 

- .A1cragc l>;11ry lxunumic Loss As~1stanc(' 

l'aynKnts) 16",, l'rutein Feed Value) 

Dumm;. for :car, ;!lkr 198" 

Dumm) tiir 1ears alkr 2()(1.' 

Dum111;-- for ;.car 20llX 

l\ira1netcT 

Intercept 

k1g ( 1 rend frum 2()(1()) 

Dtlllllll)- for ;car.-, 200li-2()(l7 

lag (i(ig 10rde1 ) Uknd l'nc:e Onkr I Blend l'nc'l.')) 

lmcrccpt 

Dumm:- tur )<.'<!!'' 2tl05-:.'0IJ7 

l<1g (log (Order _q Bknd l'rice Ordcr I Bknd l'nc·c)J 

lntcrc:cpl 

Dumm;-- J\ir )C<1r :.'0!1--1 

Dumm;. tur )Cilr~ :.'()(lh-2(JOX 

log (Order I Cla\~ I !'rice' Order I ('la~~ Ill l'ncd 

Dumm;. tur ;.c;_ir .:'O(J] 

l'ara1ncter 

lntnL·cpt 

log 1llrdcr 5 Blcml l'nLc Cl'! all) 

Dummy for ;.c:1Vi a1icr :'.(J(I) 

Dumm;-- !or ~c<1r :.'OOX 

lnlcrL·cpt 

lag (l<>g ((Jn.!cr 6 Bkn(l l'ricc <Jnkr 5 llknd l'ncL")) 

* IJumm:- ll1r yc.ir~ alkr 200--1 

l·.~t1ma1e 

0. IJ7(1 

0. 13(>4 

0. 7228 

U.27 3X 

-0.0081 

(J.'))4:' 

X.X43 7 

(I 18.19 

0. 1115 

-0.0888 

-0.1614 

-J.515(1 

-0. lXI 7 

0.3X)h 

-2.1627 

lJ.2574 

l .3JXtJ 

-2.85.'Hl 

()_3--191 

0. 1743 

-05205 

U.:.':S4X 

l:stimate 

-1..•'>44 

-0,(,_l]() 

-0 ~792 

o .. > 175 

---1.lJl 84 

14.4050 

Std. Lrrur !-Value 

O.IJ7X 1.00 

() 0608 

0.090() 

0.202" 

()_()041 

0.0635 

0.1863 

0.0621 

{) () 1 70 

0.0210 

o OJ.16 

Sid. Error 

U.:.'05 l 

(J.(J7')2 

0. I 05K 

(J.016') 

0.03X2 

(J.02"() 

0.1757 

0 0.17X 

O.OJOX 

0.(JJ25 

0.4571 

Std !'nor 

0.'.' 152 

()_2_198 

U.llh75 

U.IMJI 

0. 7451 

-1.2,,00 

8.03 

I.JS 

-1.99 

14.40 

4 7.4 7 

2.96 

h.'."ll 

-4.2J 

-4.X l 

I-Value 

-17_ l 4 

-:.'.2'1 

3.65 

2.36 

-1 lltJ.13 

9_ 14 

(l_•JX 

-:.'.')6 

-70._'\3 

7_93 

2.93 

t-Valuc 

-2. 71 

-2 (,_, 

-1 J,()_1 

J _tJ8 

-6_60 

3.41 

Pr- ·11 1 t:lastKity 

O.OJ24 

<, ()()()] 

0 IX<<' 

ll.U5MJ 

< _0001 

0001 

0.00(11 

0001 
() ()()()2 

(){)()] 

0. 1 _\(14 

0.72:.'X 

O.lXJl-l 

Pr,'\ R-Square 

000 I 0.7X2X 

0.0475 

0.0053 

0.0429 

11001 

- 0001 

()_()()()] 

tJ.(J Ix I 

--.0001 

0001 

OUOI 

0.0151 

0.8000 

(J.<)424 

l'r · 1 R-S4u<irc 

0.0241 0_'U25 

()_()27,1 

llOUl 

()_0787 

0001 

ll 0078 

0_7X94 

R-Squan: 

()_8893 

0.'>105 

0.7906 
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Dumm) for year~ :ilkr 200 7 

l rend rro111 200(1 

lug i --\ppdl:klll;111 \1111-. 10 Orlkr 7 lnlcri.:cpt 

App<ila..:hian \lilJ... tu ()r<..kr -~I lug 10rder 7 Blend l'ni..:c Order 5 Bknd Price) 

l>umm: tor '.'l.'ar\ after 21106 

Dummy t\1r ~<:;If', 2009-20 I 0 

log (t\pp:d:1..:h1an \1ilJ... tl• 01dcr· -'-' !nkr..:cpl 

·\pp.1l~1ch1•m \111\.. tu Clnkr ~J lug ((lrckl _,, Bknd l'ri,;c Order 5 Blend l'ncc) 

l>umm_Y 1(11 )L«t1\ 2{J()l/-2Ul11 

Dunmn for :c;11-~ atkr 2007 

lu~ I LnrcguL1t<:d :\ppal~1d11 :111 \11 lk lnterc-cpt 

A11p,!1.ic-li1:111 \1111-. tu Order.~) lug1<lnkr~('la\~ I ]'1 le'<: Orlkr 5 Chi~~ l!l J'rii..:i..:J 

Durn111\ l\>1- :c;1r 200X 

l>umrn:- tlir \c'ar ::011 

Table 17: :\Jlm.:ation or l·lurida \lilk to Pooh 

lkpcndc:n\ \"ar1ahk l'.1r.unctc1 

A.II J·lurilLl Viii\.." .l\\lllll<:d tu hc ll\<.'d 1111hm .:llhcr 01'<.h:r (1,1r ()rdcr ·1 

[,1g 1 l\-rn:nl:tgi..: ut J· ](,11d,1 \ 1111-. l<> ( Jrd~·1- 7 

· l'<.:1n:11t<1gi..:ol l.-h111d.1 \.1tl\.. ll• 

( >1-dcr ~I 

I ahll' 18: .\llnn1ti1111 of Southca~t \I ilk tu l'uuh 

lkp,·m!enl \ ar1.ihlc 

lu~ 1S,1uthe:i'l \!111-. t<> ( lrdc1 ~ 

:-,outlll':ht \1111-. to Ortkr ~ J 

l<>g 1S,1uthc-a'l \\ilh. I<> ( lrdc1 (1 

S"u1lic.1~1 \111\.. \u ( J1-dc:r 

IP[l ISt>uthc:.1,1 \Iii\.. tu ( l1ckr \:1 

"'"uthc·;ht \l1l\..1ti(Jrtkr 7) 

lllll'.J'c'Cp1 

i<>g (( >rd<:r 7 BIL·nd 1 'r1~·~· Cl'IAllJ 

Dummy for yc<!l\ all<.'r 20IJX 

l'.irami..:1cr 

lntnc-cn1 

IPg 1< lrdcr 5 Bknd l'rii..:<: Onkr 7 Bknd l'ri.:c) 

I rend 1·[(lm I •)7() 

(lrdi..:1·(1 Blend l'rii..:c ( lrdcr 5 llknJ l'rin: 

* 1)11111111:- tur ~l'i!I\ .i1k1 2005 

Du111111:- li.11 :-c::t1 2011 I 

lntcrrcpt 

la[l (log I( lnkr Ii Hkrnl l'riL·c Cl'l r\lll) 

~ Durnm:- tur \c,u-, idkr :?U04 

lrcnd Ii-um I 'Ji() 

Du1nm:- tin \ L'.lr~ hdi1rc ::'{)(\_'\ 

lnkrc'c'pt 

lug 10nk1 >2 llkr1d l'n~·c Onk1- 7 llknd l'rii..:eJ 

Uumm\ J\>r \i.;ar_, ,1hcr 21104 

.?_0078 

-0.1(161 

-I ._'1594 

6.199J 

0. 17') I 

0.0854 

-4. I 2J 7 
I.> 670(, 

IJ.55h9 

0.85_\ l 

-2.1 ()()7 

-1..> 714 

-0.2472 

-0 482.> 

1:~11nw1.: 

-11.4179 

_, _ _,(J.l6 

I. 7234 

l-.~11mate 

-21.(ifl:<: 

129 0001 

IJ.:'-.'i 12 

-J . .'i IJO 

J __ '\IO'J 

-2 __ "17()J 

0.114(1 

0.02J 7 

-0 7400 

-1.528') 

4.194:' 

U.27J:? 

11.5183 

(1_()8()-l 

0.ll248 

2.45 l<l 

O.OJ07 

0.041(1 

() 4520 

4.J.:'7 ·' 
0.1926 

0.1720 

()_(J.'(l_) 

0.2_1(,4 

()_ 1056 

0.0748 

Std. l·rror 

Std. 

2.11-12-1 

l.:?_1.4:? 
() __ -;::I fl 

l:rror 

4 7912 

:10. 7974 

()_1420 

1.01(1_1 

0.4071 

()j(l7::' 

0.(14~-~ 

()()101 

() 2072 

()_ ]782 

I _288J 

1Ul75 l 

;1_8 7 

-2.06 

-54. 71 

2 5_1 

5.8-1 

2.05 

-9. 12 

_1.14 

2.8•) 

-l.9(1 

-57. l)J 

-5.8() 

-2.-'4 

-fl-4."i 

t- \'allt<.' 

--IJ:? 

2 1>8 

-"--~<, 

t-\'al11c 

--1.:->2 

-1.19 

J.88 ___ , 46 

·' 22 

-6_-I_~ 

2.:'-IJ 

2 .. '\_'i 

-'J.5 7 

-S..'iX 

>.2(, 

.>.6-1 

0.0{U8 

0.0690 

0001 

U.OJ2_l 

()_()()02 

IJ.IJ70J 

0001 

U.Ul2U 

()_(1178 

(1_(1008 

(10()1 

0.0003 

0.0439 

()_()()()1 

l'r·t 

0.0012 

0.0.? l.~ 

u.ooo: 

l'r, t 

0.0019 

O.Oll.'\O 

0.00-17 

0.0()8(1 

() () 12:: 

0.0001 

O_OJ.>6 

(J_()-134 

(l_(l()b(J 

00111 

0.0099 

0.0054 

0.8749 

0_870 I 

0.727-1 

R-Squ;m.: 

() 8J()9 

H:-~quarc 

()_77311 

O.X77.1 
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In!! 1l111rc!,.'L1latnl Suuthca~I \lilt.. 

Snuthea\t \1111.. tu On.kr 7) 

Intercept 

lug (Orde1· 7 Clas, I \,!ilk Onkr 7 l'oukJ \1ilk} 

Dumm) for year :;oo.> 

I lummv for vcar 2007 

·1 ahle l'ol: Allocation of l 'ppcr _\lid\\C\I \I ilk tu Pool~ 

!kpenden1 \ ariahlc 

lug 1 L'pper \!1Jv,..::~1 \lilJ.,, \" Otd<:r ,>2 

l 'pper \11d1,e'>l \lilt.. t\l OrJn _llJ) 

lpg 1!_ippci- \11d11L"'t \lilt.. l\l Orde1· 3_-; 

l 1pp..::r \!1d11..::,1 \1ilJ.,, Ill 01-dcr 10) 

lo!:' (l tHL·gulakd l 11pi:r \11d11e~1 \lilt.. 

L1ppcr \1iJ1>..::'t \1ilf.. lll Onkr .'\()) 

I abk 20: Allol·atiun of Central \lilk to Pools 

lkpc11J..::n1 \'Jnable 

lo_>! 1( ..::111r;d \1111-, to ( lrJcr) 

{ 'c111i;il \1111.. tu Orde1 _>.21 

lug (Centr•il \11lk I<> (J1tk1 

{ 'entral \1ili-, tu ( lrde1 .12 1 

lug I( '.:ntral \1111-, tu ()1d.:r -~() 

( en\r;il \'1111.. tu Order -12) 

h1g 1( ernr;d \1111.. tu OrJe1· l2h 

Ccntr,il \\ill-, lo OrJ.;r _'\2) 

l'aranKlL'I 

lnt<:n.:epl 

lag iloi;{Onkr _-;2 Bknd l'n..:e llrder 30 Hknd l'rll't:}) 

lag !lug ( L·pper \11dv,..::-,t \1111.. t\l Order 32 

l 'pper \l1ti11e~t \1tl].., to Ordi:r 30)) 

Jn1e1"c:ept 

lag (log (Order J_'\ Blend Price Ord..::r JO Blend !'rice)) 

Dummy for y..::ar..; alkr 200.'." 

l;ig (log (L'ppcr \11th1c~t \'ldk tu OrJer 3-1 

l 'pper \11d11est \1111-, to OrJe1 _10)) 

Intercept 

l)t!llllll) lor )t"<irs 2001-2002 

lug !Order_'\() Cla,_..; I \lilt.. On.kr ,"'\() l'llolcd Vlill-,) 

Dumm; ll•r ye;1r 2012 

Int.creep! 

I rend J·rom 20(HJ 

Dunnn: tor :;e;u_., 20U4-2005 

lag (ltig {Order· 5 BknJ l'ncc Order 32 BknJ l'n..:l')) 

Intercept 

lug(Ordn 7 llknd l'ri~·e OrJe1 _12 llknd l'riccl 

Dummy tin ye;n., 2U0>-2tHJ.) 

Dummy l'1r y..::ar, ;11ier 2007 

Intercept 

lag (lug 1<lnkr JO Bknd i>nc..: Order 32 Blend J'n..:e)) 

Duinmy for ye<trs a!kr 200~ 

* lug ( I r..:nd from .:OOO) 

lnkrlept 

IJullllll)' rur years 200(1-2007 

!)umm) lnr )~'.11·., alter 2UUl 

lag {log (( hder 12(1 Hknd Price ( lrJer -~.; Blend !'nee)) 

() 21-15 

-0.5357 

-1.227X 

-0 _1300 

0.507(1 

l·.~1ima1e 

-0.6431 

I (1.7445 

() X914 

-l .-l')X7 

(J_()()(JX 

-!.1997 

U.2.1X6 

J.97 JO 

-1 04XJ 

1 7 J() 

I 142X 

1-~tinwk 

-(1_57(17 

0.13')2 

l _(1476 

5 ')9()'." 

-3.0254 

3.50 l 8 

0.2X6(1 

()_2521 

-2._'i_'."52 

5.7X29 

0.4479 

-:'i.0206 

0.81 (1(1 

I lXXU 

l _~.2.\XO 

(J.0717 2.'J') 0.01'1 

0-4-136 -I _21 0 2.'XO 0. 72-17 

1.0JXO 4.07 0.002X 

0 IX 10 - I .X2 o. I 025 

0.0951 5.J-1 0.000:' 

StJ l:rror t-Valu<O'. l'r '1! R-Sq11arc 

0.152lJ -4.21 0.IJO] X 0.93_1] 

2.2991 7_2X 0001 

0.1222 7.29 .0001 

U.171 l -X.7(1 - 0001 0.952X 

2_()497 2.93 0.0168 

0.279X -4.29 O.OU20 

0. I .17X I. 73 0. 1174 

O.JX62 !0.29 · .OOlll 0.9607 

0.2tJ 19 __ l _ _'itj O_OOSX 

U.2(164 11.91 .. 0001 

U.2453 4.(l6 U.0012 

Std J·.rror 1-V;ilue Pt ' R-S4uarc 

0.69XO -9.42 0001 0.lH,()J 

O.OJ66 3.X l 0.00-12 

0.2952 5.58 0.00()_1 

.1.5881 1.6 7 0. 129-1 

0.1224 -24.7J ()001 0. 7'5-1 

1.01.)•J _1_45 ()_()073 

0.0605 4.74 0.0011 

()_()476 5_30 ()_()()()5 

{).(!9-16 -27_0 I 0001 ()_7)'."7 

1.520:' J.XU ()_(j(IJ5 

0.0.\8_'1 11 7() • _()(1(1) 

0 ..\X2 I -10 . .)\ 0001 U X324 

0. 183X -1.-14 0.0016 

()_J-164 3-4.1 0 0075 

4.X040 2.76 0.0223 
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lllg IL 1nc:gtilatcJ ( 'crnr.il \111!., 

{ ·cn\r.11 \111\... l<l <lrd.:r 32) 

·1 ahlc 21: .\llocation uf \li1ka\I \lilk lo Pooh 

n~·pc:ndc:nt \ ar1ahk 

log I \t1d.;a,t \111\,, tu llrdc:r I 

\11dc:~1~t \l 1 l\,, \(l ( )1·d,;1 l .11 

lug (\1id.:,i~t \111\,, tu Order) 

\'11tka'l \Jilk to On.Irr 1.1) 

lllg I \\1tka\t \!11\... to <lrdc:1 ""' 

.\1iJ,;a,I \lil!., !oOrdc-1 _L\) 

i<>g 1\l1dca,1 \111\,, to llrdc1 "\() 

\ l 1dc\J't \ 11 l\,, hi ( J1·dc'r _; .11 

l"g!l nr,;gulatcd \lidc:.i'I \111\,, 

\!ak:1,1\lil\...1u<lrlk1 1_'\J 

!m.:n.:cpt 

lllg (fli"d,;r _:;:;("la~~ Ill l'nc·.: Order .>2 Clas~ l l'nc.:J 

Dumm\ ti.ir year 2()(n 

Dumm;. for years 20ll7-2UOX 

l'~1ramc:tc:1 

l111crc<:pl 

lug 101J<.'1 I llknJ l'nc·c· Cl'I Al!) 

Uumm\ ti.1r :";ir 20 I 0 

l>llll1!ll_\ l(lr .H~ars ctlkr 2(J(JX 

Jnti:rcc:pl 

1,ig I( >nk1 5 lilcnd !'rice {lrdcr JJ Bknd l'nc:c) 

IJumm~ tor \.:~ir 2U 1.1 

IJumm:; J.1r )"ar~ hdur<: 200_1, 

Dummy 1·ur )"di·~ ;ilh:1 200(1 

lntcrc.:pt 

lag ( l<>gl<lttkr""' llk"nd l'nc·L· <Jnkr 31 Bkn<l l'riL·L·)J 

* Dllllllll) 1(11· )L'ar' ether 2005 

lag (log (Ord.:r 7 Bknd Price: CPI . .\llJJ 

Dummy fur :ear' .i1lL·1· 2011 

lnt,;1·-.:,;pt 

[;1g lluµ (01dc1 \0 Bknd 1'1·icc: 01·dcr 3.1 Blend l'ri~·e11 

Dumm\ Ji.1r )"'ff' :t!1~·r 2()11""' *log (I iend from 2000) 

Uumm\ tur \e.ir 21111 

lntnc<:pt 

h1rm<:r \\ c:~tl'rn (Jtd<:r -\II \1il\... l'n~·c: ( ·p1 Al! 

llummy hn )'-'.ti" 211((' 

IJ\lllllll\ itll' )L"<I[" 2(1(1) 

I ahk 22: .\llucation ol' Padlil· '\,nrtln\C~t \lilk tu Pooh 

I kpcnd.:111 \'a1 iahk 

I''!:! 1 l'cJL'L'll!.igc: ul l 1nrcgul:11nl 1';1c1lic 

"'unln1c·\t .\111\... 

I- l'.;1,·c:nla!!<.' ,,1·t nr.:gubtc:d 1':1~1lic 

"'II t)l\1 c'1 .\ 1 ii\,, I 

l'arallll'l<.'1 

l11tc:1·~· ... 111 

log {( lrdc:1 12·1 ( L1~-, I\ Price ( lrd.:r 12-t ( ·1a~~ J l'nc<:I 

Dummy fot year 21112 

-1.'J 1 8 I 

3.7270 

0.507b 

0.5-13-1 

l:st1mati: 

-li.85.'3 

0.7JOlJ 

0.9191 

0.91.16 

-2.-1-11 (1 

.1.0141 

-0. 1826 

-0.) 7(1-I 

0. 1818 

-5.-1799 

7. l)()(l7 

1.0l 84 

-0.2909 

-5.5YllJ 

9.U-192 

0.'81 (I 

0.:'-1(17 

-7 __ ,-IJ(, 

2.-1271 

-0.2-1 I 7 

-0.9402 

l·.~11111atc 

-1.8422 

-1.78'."5 

0.lJ82lJ 

St<l 

S1d 

() 061 7 

0.86 7{) 

11. l 2_"H1 

U.079' 

l·.nor 

U.73J9 

0 .. '1508 

0. 17 I l 

0,1104 

0. 1284 

l .2771 

0.053U 

0.0557 

U.OJ84 

U."7(1()-I 

(L~K'l 

0 .. 1:'.'\l) 

0.1 :;78 

() 1524 

2.0(1()l) 

IJ 071 (I 

IJ.23-14 

tUC-1-1 

0.-11 82 

0. 1922 

0.17-17 

l·rrrn 

0. 11 :'S 

1.0128 

-31.10 

-130 

-1.ll 

(>.X4 

t-Valuc 

_9 __ -,4 

2.08 

5 __ , 7 

N..27 

- l •J.02 

2.36 

-J.-15 

-3.17 

4.74 

-7 21 

8. 9_~ 

2.88 

-::: :::8 

-.1(1.36 

-I '\9 

8.19 

2 . .'\., 

-8 <JI 

5 so 
-1 211 

-s .. >s 

1-Valuc 

-1 '.'l I 

--1. 72 

2 71 

--.0001 

O.uo20 

0.()026 

< .0001 

"' ' 
0001 

0.06 72 

0.0005 

0001 

OUOI 

0.0-159 

() 0087 

0.01.~2 

lJ.0015 

-. 0001 

.OUOl 

0.0182 

0.0488 

IJOUI 

()(I() 17 

11001 

0.(1-1-15 

0001 

0.000:1 

U.2-ll!2 

U.OOIJ-1 

l'r ·t 

, .UO!ll 

0.()()()6 

0.(l J lJ5 

0.7-1112 

R-S4uan: 

0 9.l7X 

0. 75-1-1 

ll.lJfl()J 

o.rn15 

(l.8075 

R-S4u;1n: 
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I able 2J: .\llol'ation of Southwl·~t \·Jilk to Pooh 

Dependent \ <m;1hk 

log 1South11e't \Iii!-. to Orde1 "i 

Suuth»e,1 \1111-. tu Onk1 12f>) 

l<l!! (S,1uth11c·~t \11IJ... tll Onkr 7 

S,1u1li11e,1 \11IJ...1u ()1-dcT 12(1) 

lu!! (Suutl111e,1 \11IJ... lu ()nkr -~2 

Suulh11e,l \Iii!-. !u (lrde1· 1211) 

log (l '1H'e!!11lated Suu1l111,.:,\ \11IJ... 

S<1ulh»e,1 \1i!J... h' Ot-ck:r L'.l>J 

Tabk 24: _\lloeation of .\ri1ona \Jilk to Pooh 

lnlerc·ept 

1:1!! (lu!l (Order 5 Bk11d 1'110.:e l'PI i\!l)) 

* Dumm~ fo1 yc'clf\ alkr 2()()4 

Dumm! for ye;ir~ 2{Hl4-2Wl.5 

log (I 1·en<l from 2000) 

lnlcn:ept 

lag I lug ( ( )rder 7 Jllend Pn ..:e ( Jnkr 126 J~knd Price J) 

Dummy for year~ 200..1-2007 

Dumm;. for :ear 21!02 

lnte1·cept 

log (Order 32 Blend l'ncc Order 12(1 Bknd Price) 

Dumm: t\1r ;.car_, alter .::'()()7 

lntcrl'ept 

IJu111111: lor ye~!f~ 2()0..j-2()()(1 

lug I( lrdc1 1211 ('la~-' Ill l'ril'<.' Onkr 126 l'ht~> I l'nl·c) 

_--\II --\n1pn;1 \11 lh. 1:- :i"um..:d l\l he u,o:d \\ 1lh111 citlwr < l1Je1 126 ur ()rder I_'\ l 

]\l~ I l'Ci'~'Clltil!!e of i\1 l/llll:i \ji]~ l\l 

< lrder 12(1 

1-1'..:r~·ernag:e Ill An1un.1 \Jill-. to 

Order 126) 

ln1c·rccp1 

101-der 121i Blend l'nce Order 131 Blend !'rice) 

*Dumm;. for ;.e<11-~ atit:r 20U2 

Dumm;. l\n vear' 200..j-2()0{1 

Dumm;. lur ;.ear~ ;dier 20lJ6 

Tahlt> 25: \llUf.:ation of i'orml'r \\l•\lern Onkr \lilk to Pooh 

Dc·p..:ndent \':mahll' l'araml'le1 

\lrlJ... 111 the> hlrmer \Vl"ik!'ll ( lnkr 1~ JviuJll<:d \\J ho.: 11-ed >\ 1th111 either an Unregulated Area ur OrJe1 1'J 

lug: 1 l'effentage ufl ormer \\ c·,tcrn (J1dcr 

\1111-. w Order _12 

- l'c>rcl'ntagc ol hmncr \\'e~tern 

()r,kr \1ilJ... !1> Order 32! 

lnterL·ept 

bg (l(lg (()n.ler 32 Bknd Price h1rmc>r \\'c~tern Ord..:r 

.--\II \1ilh. l'riL'l'I) 

Dumm;. liir )l'ar~ ;llkr 200X 

I ahll' 26: .\llnl'ation of l nn:~ulall'd \\'c~t 'Iii!.. to Pooh 

I kpendenl \ ;1r1ahll' 

\!111-. 111 thl' L.n1egulated \\ e,1 l<eg1011 ";1~~u111cd lo he used w1thm c11her :111 l 'rnegula!l'd Arc>a or (Jrder .'12. 

lug ( l'el'l'cn1;1gc ,if L'nregul:ited \\'e,1 

\11lh.to()rderJ::! 

Intercept 

lug (( lrdc1· '2 Hknd l'nL'l' ( l'I AllJ 

l·.,tim;i(e 

-.'i.XUX4 

0.20X'J 

I.OX 16 

0 . .5120 

-2.3522 

4.1514 

0.54k9 

0.4."01 

-2.0873 

13.3(>97 

()_6(188 

-U.9516 

- l .OJ-12 

I 0 5XX.-, 

1.~111nalc 

~l I .:'\029 

5. 70.51 

2.(>l!24 

I 7268 

Ls11m;11c 

-5.l>J 19 

12.7_1l2 

1.8:'\5 l 

Lstimatl' 

---1. 75 \J 

0.6X5(1 

Std l·rror \'alu..: Pc R-Square 

0.4_"D<i - D.-10 0001 O.XlJ5--I 

0.06X5 3.05 O.ODX 

0. 140(1 7' 7_< ~ .0001 

() 2043 251 O.lD3.5 

0_21 _,8 -11.00 ,-.0001 O.X.'125 

2.2338 I )~(1 0.0961 

U.070S 7.79 ·~ 000 I 

0. 1226 3.67 0.0051 

0.2280 -9. 15 ' ,()()()\ 0.82XX 

5.S983 2.39 (),(l_\81 

0.1554 4.30 0.0016 

0.10\.5 -lJ.--10 ()()()! U.XU-IX 

0.2X4.5 -3.(,J 0.004(1 

1.<nx2 5 . ..16 0.0003 

Slll. Lrwr t-Value l'r-1' R-Square 

O_lX25 -(1J_(J_1 ()()()1 (J.X876 

!1.3--11>.5 16.--17 '.0001 

0.3597 7 .2 3 ,_ .0001 

O.J_"l.'I 5. lX ()_()(J()4 

Std. f:rrur t-Value l'r"I R-Sqwll'e 

U.5..i9J -10.2.5 0001 0.81--17 

4 __ 1720 2 91 O_OL'i5 

05032 J_69 (J_()()..j2 

Std_ l:rrrn I· Value l'r't R-Square 

0.7X_\6 -(1.0I> ()()()] O.(Jh70 

u_J'n7 I 7' ()_ ]()94 
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- l\Tn:nt.igc ,11 l'nrcgula!<'d 

\\ C'-t \1 ti)... 1<' 01tkr _\2) 

I ahk 27: .-\llm:ation of California _\lilk to Pool~ 

Ikpcmknt \'an;1hlc 

1,,_,_, 1C;il1turn1a \Jilk 1<1 01-Jcr 1.11 

taliturnld \1111-. u-;cd m ('al1l\lflll<1I 

lug (l nn:gulatn! C,dlll11·111;1 \11lk 

(".il1turn1:1 \11lk u,~·J i11 (;d1rorn1d) 

Intercept 

lag 1\ug (01-dc1 I _l] l:lknd 1'1-icc C;ilifornia Blend l'ri<.:e)) 

Dmrnn\ tin >-Cal'- 2()(12-2005 

l;1g (lug ( ( ·,i11forn1a \11lk tu Order I .11 

l;1l1t\Jmlct \11lk lhcd 111 l'alifor111a)) 

lnten.-~·r1 

lag (log (California Bk·nd l'n<.:c Cl'l All)) 

l>umrn;. llir ;.car 20ll<l 

I ahk 28: .-\!location uf Ha\\ aii and .\la\ka _\lilk tu Pooh 

l .<J277 ()_ \ 152 

l:~t1ma1c Std l:rror 

-J_4() l J () 5_-:;25 

3.8'."94 1.'.'505 

-1.9403 0.8751 

() .1796 ().()')')'." 

-2.25hlJ O.J726 

-0.8072 0. 1925 

()_454_-, 0.0803 

l·:s11mate Std l·.rrrn 

()001 

1- V<illlt; l'r-·t ll-S4uan: 

-6J9 0_0001 0.7539 

2.49 \UU45 

2.22 ()_()538 

3.81 ()_()()41 

-6_()(1 0.0001 0.').149 

-4.\') () 0018 

5(1(1 O.OrnJ2 

t- \';dw: !'r-·1 ll-Squarc 

23 



Table 29: rluid Use I<'.< uations 
Dependent \'anable 
log (Order l Fluid Lse Per Capita) 

log (Order 5 ~luid Lse Per Capita) 

log (Order 6 Fluid Lse Per Capita) 

Order 7 Fluid L:se Per Capita 

log (Order JO Fluid L:-.e Per Capita) 

log (Onler 32 r:lu1d Lse Per Capita) 

log (Order 33 Fluid Lse Per Capita) 

1l1g (Order 124 Flttid Cse l\:r Capita) 

log 10rd.:r 12(1 Fluid Lse Per Capita) 

h1g(Onkr 1311-luid t::-.e P~·r('apita) 

Cal1forn1a 1 luid Lse Per Caplla 

log !L'nregulaied \\"e~t l·lu1d 
Ls..: Per ( 'apita) 

IPg (L'11regub1..:<l hist !·lu1d 
l ·:-.e Per ( ·ap1ta) 

Param.:rer 
lnkn:ept 

log (Order 1 Class I Price CPI All\ 
lag (Personal Disposable ln..:ome CPI All) 
Trend from 2000 

Intercept 

log (Order 5 Class I Pnce CPI ,\11) 

Dummy ftJr yt:ars afkr 200X 

lnt..:reept 

log (Order 6 Cla~s I Pnce Cl'J All) 

Trend from 2000 

Int<:reept 

log (Order 7 Class I Price CPI All) 
Dummy for y<.":ars afier 2008 

*Population Lnder 5 Years Old 
Dummy 0.~-05 

Intercept 
log (Order 10 Cla:-.s I Price CPI •\II) 

Dummy for years afl:er 2008 

lntt:rct:pt 

log (Order 32 Cla:-.~ I Pric.: CPI_.\]]) 

log (Pt:r~onal Disposable Income CPJ ,\lJ) 

lag (log (Order 32 Flmd l\.: Pt:rCapita)l 

Trend from 2000 

Intercept 
log (Order 33 Class I Price 'CPJ All} 
Trend from 2000 

Intercept 

log (Order 124 Class I Price CPI All) 
·11·cnd from 2000 

Intercept 
log I (lrder 126 ( ·1a:.s I Prict: c ·p1 All) 
bg (log (Pt:r~onal Dispo~able Income CPI :\II)) 
rre11d from 2000 

lnti.:rc..:pt 
log 10nkr 1 _l I Cb:-.~ I l'riCL' Cl'l ,.\llJ 

l rend from 2000 

Dummy li.ir y.:ar~ 2000-2005 

Intercept 
Ing 1<. aliforn1a c1a~~ J Pnce Cl'I ,\!I) 
l'.:r~1.l1lal D1sp1isabk !11come Cl'l _-\ll 
bg (( ~tliforn1a Fluid\_ se l'er Capita) 

l'rt:nd from ] t/X() 

l11tcr<.:ept 
Ing (l'L'lsunal Disp1J~ahk lnc11me Cl'J :\llJ 

DLtlllm\· for years after 20 Ill 

lnk'rcq11 

I 1-ellll from ] 'J,'-;() 

l(>g I l'er:-.1lllal I )1~po~ahk lnc!1me ( ·p1 .\II J 

I !:n\·:ui and .-\laska 1- lua.I l · ~e Perl :1pit:i lntcl'n~pt 

l'eho1tal D1spPsahk Income Cl'l \ll 

!Jumm~ for y.:ar 200"7 

Dumm~ l"ur ;..:ar~ ~itkr 200~ 

i:~timate Std. ~,rror t-Value Pr>ltl Flastieitv R.-Syuare 
4.7138 0.1994 23.64 0001 0.9700 

-O.!U5:i 0.022l) -1.55 0. 1546 -0.035'.i 

0.0414 0.0132 3 14 () 0120 0.0414 

-0.01X5 (l.0021 -X.94 ··.ooOJ 

5.4566 

-0.1544 

-0. I 021 

5.4Jl7 

-0.0921 

-0 0150 

0.147') 
(),()71 _l 

36.90 0001 

-216 00533 -0.1544 

0.0174 -5.XtJ 0.0001 

() 0:-<:4:-l 64.02 ,._ 0001 

0 0387 -2.3X 0.0363 -0.0921 

0.0010 -15. lh <.0001 

210.9578 22.6727 l) __ ,() ()()()] 

-19.9637 10.7144 -1.86 0.01120 -0.2572 

-2.2671 04213 -5.38 0.000.1 

5.6254 

-0. 1224 

-U.OX99 

1 I 717 

-0.0.15X 

0.8342 

0.3686 

-O.Ol J8 

5.40:1l) 
-0.0088 

-0.009(1 

5.5!(12 

-0.06')() 

-0.<1132 

3.6114 

-1Ul55<1 

ll.<131 x 
-OJJ] 7) 

-0.0112 

-0 0224 

O.<l741 

3. l 791 -2.0X 0.0641 

0.0774 72.6) 0001 

0.0407 -3.0l ().()\ ]') -0.1224 

0.0115 -7_84 .0001 

0.6708 I 75 0.1188 

O.lll43 -2.51 0.0165 -O_OJ58 

0.1589 5 25 0.0008 0.8142 

0.1412 2.61 0.0311 

0.002.l -6.09 O.OOOJ 

0.0286 lXlJ.00 ()()0\ 

0.0042 -2.11 0.0589 -0.00:-<:8 

O.!l009 - I 0.42 ·-· .0001 

0.0497 112.2(1 ~ ()(I() 1 

{l.0263 -2_(12 0.02,il) -0.!1690 

{)_{)()()l) -15.19 ---.0001 

0.5802 6.2::' 0.0002 

0.0::'.~2 -2.39 0.0402 -0.055(1 

0.::'147 2 94 0.0164 0.<13IX 

O.lhl2 I -X.28 {)()()I 

(Ul4~X 10~.lJ'J .0001 

OJhlliO 

0 0026 

0.0208 

-I.XS {J.0892 -(l.0112 

-S.66 OilOI 

_1.5(1 0.0052 

-1(19813 5.l.45X.1 -0.12 075WJ 
0.44,1({1 

2.J024 

0.2081 

- I h6 0. 1351 -0.0JJlJ 

2.02 0.077lJ 0.42<1 I 
4 ()l) () ()(l35 

-0.7447 

4 (i548 

(l 8504 

-1.0242 O 4lJX(1 -2.0) !Ul740 

· l 71144 

2.)28(1 
o._i1H1<, 

1.21 l!J 

o 1mn 

:'.4\JV1 
()_() 192 

1. 112 0()810 2.32:-l(i 

2. 7X 0.0 I XO 

2."'6 0.01 X6 

4_4(1 ll 0011 

14.9115 

O.OX4_~ 

-4.4252 2.10:.:: -2.ll) oo_~l)(1 -4.4252 

-232.S620 l.>'J_lJOOIJ -I_(,,, 0 1270 

21.7754 X.7_Vi3 2_4lJ O !H 19 2.~')51) 

__ -,4 _:;4-lJ I (, _ _i~o<i , I 0 O.ll!J2 ~ 

_'14 .::_•IJlJ I (1_71)29 ~-I~ o.o I Oil 

0 7522 

0.95..J-5 

0.8572 

0.9X55 

O.!J220 

{)_l)X 17 

{j_l)(,(14 

O.:-l4X4 
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'fable 30: Dairy Products Conversion Factors 

Products 

Producer \.1ilk '1.2 

Butter 

Ainerican Cheese /2 

Other Cheese /2 
Non-fat Dry ivlilk '2 

Canned Milk 

Dry Whey 

Dry Whole Milk 

Fluid Milk 12 

Solids Required per Product Unit 

Butterfat Non-fat Solids 

3.78 8.90 

80.4 1.0 

33.2 77.8 

26.6 78.4 

0.97 96.2 

7.9 18.5 

I. I 95.0 

26.5 71.0 

1.8 8.9 

I: The Butterfat an<l Non-fat Solids test for Producer \1ilk arc a si1nple 

average over thL' forccastcd years for the \veightcd avcragL' 

of the regional assu1n1ncd tests. 

2: The !\;on-fat Solids test for A1nerican Cheese. Other Cheese. and Fluid \'Jilk and the Buttcrfi1t 
tests for An1crican Cheese, ()thcr Cheese, Non-fat Dry l\.1ilk, and Fluid \1ilk 

arc cstitnatcd by the n1odel. The nu1nbers presented are si1nplc avcrage:-

of the results for the forecast years. 
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TahleJI: Ft>den1I Order I :\on-Fluid \Jilk t~se 

[k1endent \'arwhk l'arameter E:-.timak: Std. Lrror t-Valuc l'r-,'ll R-Sl uarc 

log (I Order 1 Class II! Pooled \l1lk Intercept 0.5570 U.0377 l-J..7l) 0001 O.Xl I l 

' ( hdc1 I {"lass Ill l'\on-f't10J !\Jilk) log ( { "heddar Cheese \\'holesa!e Price Index 3.9828 0.4..J.39 X.97 .. 000! 

(( >rde1 l Cla::.s II Pooled ~!ilk Order l Clas~ Ill Price Index) 
( lrdcr I cia~::. JI '\on-Pool \.lilkJl log (Dry \Vhey \Vholesak Price Index 0.3538 0.1121 3.16 0.0102 

Order 1 Claso. Ill Pric..: Index) 

log ( \\\·ightcd Clas~ 2 Cl'! -0.6981 () 1567 -4.45 0.0012 

'OrJcr ! Class 2 Price lndc.\) 

Ing ((Order l Class[\" l'uoled \'!ilk Intercept -0.6X90 0.0376 -18.30 <-.0001 0.9056 

I <lrdi.:r l Cla.~s I\" l'\un-Pllul r-.Jilk) lug (lirnde-AA Butter \\.'hulesale Price !nde.\. 0.3283 0. 1864 1.76 0. I 087 

(Order I Cla~:-. 11 Pooled !\-l1lk Ord..:r I Class JV Pru:e Index) 

1 Order l Class II l'\un-l'ool j\..filk)J Dummy for year 200X 0.365(, 0.111(1 3.28 0.0083 

Du111rny fur y..:ar 2012 0.6077 0.1128 5.39 () 0003 

Tabk J2: Federal Order::; :\on-1<-luid l\tilk List' 

[)~'Pendent \'anable Parameter Estimate Std. Error I-Value f'r">ltl R-SlJUare 
lo):! ((Order 5 Class JJJ l'uoleJ /vlilh. lntcrccrt -0.h!-J.-J. 0.0470 -13.08 --.0001 0.82JX 

Order'.' Clas:- Ill T\un-J>oul i\.lilk) loi; ({ 'heddar Cheese \Vholesale l'riee Index l. l (129 0.4394 2.(1'.' O.U2-L'i 

(Ord..:r 5 Clas:-. I! Pooled j\..filh. Order 5 Clas~ l!J Price Index) 

Order 5 Cla~s II :\on-Pool l\.1ilkll log (\\'e1),!hted Clas:-. 2 CPI -0.6512 0.2562 -2.54 0.0293 

Order 5 Clas:-. 2 Pnc..: Index) 

Dummy for years 2006-2008 -0.4412 0.0847 -5.21 0.0004 

lo!} (I Order 5 Cla:-.~ !\" l'unled \lilk l11tl..'rcer1 -OJ398 0.0314 -10.84 < .0001 0.7443 

t <lrder 5 Class[\' l'\un-f'ool !\-lilk) lug ( (irade AA Hutter \Vholesale Price Index 0.5431 0. 1860 2.92 0.0153 
(Order 5 (_lass JI Puuled ~lilh. Cheddar Chee~e \\'holesale Price Index) 

' 01·der 5 Clas:-. I! \"1m-Pool l\.filk)) Dummy for ycars after 2007 -0.2X2l 0.0526 -5.36 0.0003 

Dummy for >ear~ aftl.!r 2011 0.2883 0.0746 J.87 0.003 l 
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Tabk JJ; Fedl•ral {)rdl'r 6 :\on-l;luid .l\lilk l 'se 
I kp~'11J.:nt \ ·anahll· l'~iranwte1 l'.:-.timate Std. Error !-Value Pr 'ltl R-S( uare 
lug UOrder 6 ('la~:, Ill !'uokd Milk lnter.:cpt -1 1784 0.077! - \ )_29 -.0001 O.X277 

' ( ln.lt:r (J ( ·iass 111 '\on-Poul \filk) lug (Cheddar Cheese Whuksak Prio.:e lnde.\ 1 .595.' 0.3046 :'i.2-1 0.0004 
{Onkr (1 (_la:,:. 11 !'ool..:d lv11lk Ord..:r Ii Cla~;, Ill Pnce Index) 

1 OrJ..:r (i Cla~;, II l'\tm-Pool '.\1ilk)) lug (\\'..:1ght..::d Clas;, 2 Cl'! -l.3(179 0.4408 -3. 10 0.0112 
Order 6 Cla;,;, 2 Pric..:: lnd..::x) 

Dullllll) ftir yea1~ after 2011 -0-4X l J 0. 1770 -2 72 0.0216 

lug l(Ord..::r I>(_ la:,_~ I\" !'rnikd \tilk Intercept -0.9X66 0.1 ()03 -9.X-I 0001 0.7583 

' < lnkr (1 (_']a;,:, 1\' '\on-Pool Milk) lug ((iratk ,\:\ Huner \\'htiksale Price lmJe11. 0.6)83 0.2909 2.26 (l.()472 

((hd..::r 6 l "la:,:, II l'oukd r-..-lilk Order 6 ( '!a;,s JV Price lnde\) 
( lnkr (i ('la;,;, !l l\u11-1'0\>] \1 ilk I) 1l1g (l\'on-hit Dry \tilk \Vlwksak Price Index 0.4X13 0.2793 1. 72 0. 1156 

Order 6 Clas:, [\' l'ric..:: [n(k\) 

Dummy for \Car;, after 2005 0.2727 ()_[[I.)[ 2.29 0.0-150 

Tahll' J4: Fcdl'ral Order 7 l\on-l'luid l\lilk lJsc 
Dl-pendL'nl \"anahk l'arnmL'lcr rstimat..:: Std. Error t-Valu..:: Pr> it I R-SquarL' 
lug (( ( Jrdc1 7 Cl~l~;, 11! PonkJ /\-!ilk lntL'rccpt (L-1133 0.0572 7 .23 < .0001 0.820X 

Order 7 Cla~;, Ill '\on-Poul r-..-tlik) log I Cheddar Ch.:csc \\'hule;,ak Prio.:e Index 2.XX36 0 6XJ5 4.22 0 0022 
(Order 7 Cla;,.~ 11 l'ookd /\-l1lk 1 Order 7 (_']a;,s 111 Priee lndi.:xl 

· ( lrdcr 7 ( 'h1;,~ !I '\'on-Pool r-.1ilkl) log I Dry \Vhl'y \\'hulesiill' Pncl· ]n(k•.x 0.567-1 O. l-IK3 3_82 0.0041 
Order 7 C!a~s Ill PricL· Index) 

Dummy for year~ 2002-2004 ()_2425 0.0935 2.59 0.0290 
lh1mmy rrn years 20]()-2011 0.5292 0.100-1 5.27 0.0005 

lug ((Onk1 7 Cla;,~ [\" l'llllied /\Jilk Intercept -U.3025 (Ul393 -7. 70 0001 (}_7430 

· Order-; ( ·1a~~ ]\' ''<011-l'uul l\:lilk) log ((irade-i\.\ Butt..::r \\'hok~ak J>rii.:e Index 1.2-158 0. 1938 ()_43 0001 

I ( >rdcr 7 {'lass I! Pooled \1ilk Order 7 Clas;, IV Price Index) 

Order 7 Cla:,~ II :'\on-Pool \lilk)) lug (\:on-Fat Dry /\-1ilk \Vhole,,ak l'ri,:e !ndex 0.437X 0.23 73 1.X-1 0.0922 
<lrd~·r 7 ('las;,!\' f'riLL' !ndex) 
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Tahlc J::;: Federal Order 30 !\on-Fluid J\.lilk L'st' 
lk k·nde1l! \ ariahk l'aramekr Lstirnati: Std. Error I-Value Pr -,,t1 R-SL uarc 

lug ((Ordl'I lO ("l;i_~;, Ill !'oPkJ \.lilk lnkrcept 2.8829 ()_0442 6'.'.20 < .0001 0.71-17 

Ord.:r _,()("la;,;, HI '\(111-Pool Milk) log (Ch.:ddar Cheese \\'hole;,ak l'ric.: lnde.\ 1.3946 O.J l2X -1.4(1 0.0010 

(Order 30 ('la;,.~ JI Po(lkd r-..11lk Order 30 {")a;,;, Ill Prin: Index) 

' Onkr _~()Cb~~ II \'un-l'ool Milk)) Dummy for years before 2007 -0.1604 0.0373 --1.30 0.001 J 

log l(Onkr JO Cla~s ]\" Puoled ~Jilk lntereL·pt -l .J605 0.1018 -1 J.J6 '-.0001 0.8'.'2 l 

Order JO Cla~;, I\' !'\on-Pool :\Jilk) log (/'\on-Fat Dry r-vJ1lk \\'hole:.ale Price Index 0.94-17 O.Y.072 3.UX 0.0106 

(Onkr JO Class II Pookd Milk Order JO Class IV Price Index) 

Order .~O Cla;,~ 111\on-f'oul \-till-.)) log ((irade AA Butter \Vhoksale Pnee Index 0.4347 0.2416 I .XO 0.0994 

Order 30 Clas:. IV Pnce Index) 

!'able 36: Fl'd('ral Order .12 I\ on-Fluid J\.filk Us(' 
[)"-'pendent \'anable Parameter Estimate Std. l:rror t-V:.1luc Pr> it I R-Sl1uun: 

log ( ( ( lrder J2 (_-]a~~ 111 Ponied \Iilk lnlercl.'pl 2.0365 0. 1174 17.3'.' < .0001 ()_7()\(1 

Drdl'r 32 Clas~ 1111\nn-!'uol t\1ilk) log ( ( 'heddar Cheese \\11oksale Pricl' lndl'x 7.53'.' l l .2lJX8 5.80 0.0002 

(0nkr 32 Class II !'uoll.'d .\Iii[..; Order 32 Cla~s Ill Pril'l' lnde.\) 

·Order 32 Clas;, JI l\on-l'ool Milk I) lug (\Veighkd Cla~s 2 CPI -1.8366 0.4J IX -4.2'.' 0.0017 

Order 32 Class 2 Priee Index) 

Dummy for) 1.:ars a fl er 20 l 1 0.5897 0.1814 J.25 0.0087 

I Pg (( ( lrder 32 Cla~~ I\' l'uokd r-..:1ilk lnlercl'pt -0.0608 0.0430 - I -41 (}_ 1880 ()_7739 

Ord.:r 32 Cb.~~ IV \:on-Pool Milk) lug C\un-Fat DI) Mill-. \Vhuksak Price Index () 7761 0.1627 4.77 0.0008 

(Order 32 ('la~~ [I !'uokd r-..lilk Order 32 Cbs;, JV Price lnde:-;J 

Order 32 Clas;, JI \un-Pool Milk)) Dummy for year 2003 -0.2867 0.1099 -2.61 0.0261 

Dumm} for year 2007 -0.5745 0.1209 -4.75 O.OOOX 
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Table ."\7: Federal Order JJ !'\Oon-Fluid l\.1ilk LH' 
Ul.!lll'ndent \'anabl..: Pam meter Lstimate Std. J·rror t- \'alul.! Pr 'itl R-ScjLWrl.! 
log ((Order l_l Clas~ !!l l'oukd ivlil"- !nterci.:pt I 1753 ()_()637 18.45 0001 0.81 JI 

Order JJ Class Ill !'\un-Poul f<.1i!k) loic (Chedd~tr Ch..:ese \\'huk.~ak Price Index 3.2593 0.5059 6.44 - _()()() 1 

I Order .'l.'l Cla~s II Puolcd \111"- Order 33 Clas.~ HJ Prin: Inde_\) 

· Onkr 33 Class IJ l\un-l'uol l\.lilk)) Dumm;. for year 2(HJO -(J.0122 0. 1255 -4.88 0.0006 

Du1111ny for years 2008-2009 -0_3873 0.0880 -4.40 0,()(Jl 3 

lug ((Order .1.\ CL!ss !\"Pooled \\ilk Intercept -2.4884 0_295X -X.41 < .000! 0.8438 

' 
Order 33 Cl:L~s I\' ~011-Pool Mil") Cir~ide-AA Butter \Vhuksak Price lnd..:x 0.7136 ()_2489 2.87 ()_0153 

10rder _13 ("b~s ll l'uokd l\.1il"- Order 33 ( ·iass IV l'ril'.I.! lnde:-.. 

· Ord..:r .13 Cbss II '.'<un-Puul \lilkll l\un-f:il Dry Milk \Vhoksale 1'11ce lndc.\ ()_7558 0.1449 5.21 ()_0003 

Onkr 33 Cl<iss !V l'ricl.! lnde.\ 

Table J8 l'ederal Order 124 '\on-Fluid l\filk ll~e 

De1encknt \'ariahle l'aramt:1er Lstimate Std. Error t-\'alue Pr ,!t 1 R-S uare 
lug ( l Orde1 124 Clas:-.111 Pooled \!ilk Intercept ! ,(1543 ().()437 _I 7.89 0001 0.7504 

·Order 124 l "la"" Ill l'\011-Puol t\.lli"J lug ( (_ "heddar ( "heese \\'hoksak Price lndl.!x 0.(1256 0.3634 \ _72 0.115!) 

(Urder 12--t ( 'lctss 11 f'uokd \tilk Onkr 124 Class 111 Pnee Index) 

1Order124 Class 11 '\on-l'uol \filkJ) Dummy for year 2002 ()_J 137 0.0823 3.81 0.0034 

Dum111y h.1r years after 2UOS U.3249 0.048:\ 6.66 ...:_()001 

lug j(( lrder 12--t ('\ass JV Pookd f<.111!.. !11terL·ept 1.5415 0.0229 67.24 <.0001 0.8343 

Order 12--t Cla"~ IV !'\on-Pool Milk) (iradl.!-AA Buttl.!r \\'hoksak Price !nde:-.. 1.21--t I ()_ll)'J.2 6.09 ().()(]{)! 

(Order 124 Class II Pooled \lilK Order 124 Class IV Price Index 

(lnkr 12--t Class ll '\011-l'nol M1lKJ) i'<<m-fat Dr) \lilJ.. \\'huk"ale Pril'.c Index l _6772 U.J338 5.02 0.0005 
()rdet 124 Cla"s IV f'ric.: lndc.11. 

Dunllll) fur ;.ear 2009 -0.2X6<i ()_0741 -3.X7 O.Olrl 1 
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Tablt• ."\9: Ft>dt>ral Ordt>r 126 :\on-Fluid l\lilk Lsc 
lkpendent \ anahle Parameter Fsttrnate Std. Frrrn t-Value Pr>ltl R-Sl uarc 

lug (10rder 12(i Class Ill Pooled Milk lnten:epl 1-2355 ()_0929 1:1..10 '.0001 0.8747 

1 ( )nkr 126 ( ·1as:-. Ill '.\on-Poul \1ilk l log (Cl1eddar CheL'Se \Vholcsalc Price Jndl.!x 2.4271 0.9403 258 0.0296 

(( lnk1- 126 ( ·1a"s JJ l'oulcd Milk Order 12(1Cla:-.s111 Pnce lnde\) 

·Order 12(1 Class II '.on-Pool l\1ilk)) log (Dry \Vhi:y \Vhole!->ale Price !nde.\ 0.6958 0.241] 2.88 0.0181 

Order 126 Cla:-." Ill l'rio:e lnde.\) 

Dummy for years after 2009 0.6541 U. 1412 4.63 0.0012 

Dummy for year 2008 0.6387 U.2085 3.06 0.0135 

lo!;! ((Ordl.!r 12(1 ( ·1as:-. I\' Pooled ~Jilk lnten:ept 0.!1297 0.0470 0.63 05407 0. 751 8 

· Order 12(1 Cla:-._~ IV l\or1-l\1ol ~1ilkl l1rade-:\A Butter \Vhole!->ak Price Index 0.3718 0.1288 2_89 ()_\Jl 62 

(Order 12(1 ('lass JJ !'uokd Milk Order l 26 Clas,. IV Pncc Index 

· Order 12h Cla~-~ II '.\on-Pool \lilk)) \:on-Fat Dry .\1ilk \Vhoksall.! Price lnde.\ 1. l 044 0.2068 5.34 ()_()()03 

Order 126 Clas,. IV Pnu: Index 

log (\Veighted Class 2 CPI -0.5483 0. 1541 -3.56 0.0052 

Order 126 ("la~.~ 2 Price ln<lex) 

Tahk40: Federal Onkr 131 '.\on-Fluid .\lilk l:~c 
DepcnJerll \'ariahle l'arameh:r r:stimate S1d. Error t- \'aluc Pr-, t R-St uare 

lug (l(lrder 131Cla"-'111 l'oukd .\lilk Intercept 1.4060 0.0443 _1l_72 "'---.0001 0.9494 

Order 131 Cb"~ JJ[ J\on-l'ool l\lill<.) lug (Cheddar(_ 'hLl.!!->e \\ l!ok!->ak Price index 1.582 l OAJ75 J.62 0.0047 

(Order !31 Class ll l'uokJ \1ilk Order !Jl Class [[[Price Index) 

• Ord..:r I JI ( ·1a~_\ II '\un-l'oul 1\11]1..)J Dummy for yl.!ars beforl.! 2003 0.771 (i ()_()916 8.43 "---.0001 

lug ((Order JJ I Cl.i"~ I\' l'ookJ I\-lilk Intercept -0.9J82 1.23 71 -0.76 0.46 76 0.7580 

' 
Urder 13 l Cla:-.~ [\" 1\011-Pool t\1ilkJ lag {log C\'011-Fat Dry t\.-filk \\'hoksak Priee In(kX 0.6142 0.3104 1.98 ()_0792 

(< Jrder 131 Cla.~s II l'ookd l\lilk l"P! All)) 

' Order 131 Cb"~ II l\on-Pool .\1ill..)) 'I rend frnm 2000 0.0568 0.0217 2Ji! ()_0281 

Dummy for years alter 2002 -0.8378 0.2JOI -3.(14 () 0054 
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·1able41: California Poul !\on-Fluid l\'filk l!)oc 

lotc ( (·;ii 1 form a l 'b~.~ 3 Tutal ',ul 1d~ 

California Cla~~ 2 TPl<1I Solid~) 

lug 1C~di!i>rn1:1 Cla~s -la Total Sul1d~ 

C,li1rornia Cla~~ 2 Total Sulids) 

ltig !C,!11fu111i~1 Cla:.~ 4h Tulal Solids 

C<llifur111:i CLi:.~ 2 Tutal Suild~) 

Table 42: ~'\ational Donwstic Production Equations 
r)epc11dent Var1abk 

hig (l'ercentage uf('la~~ [[Solid~ l \._.din 

fn.it<-'ll l'roduction 

(I - l''-'rccntangc ufCla~~ !I Solids 

l:~ed 111 Fn11<.'n l'1\Jduct1tmJI 

IPg IC'und<.'n~cd Skim '\Jilk 

L ·~l·d m ( ·h,·c~c l'niductwn) 

l(Jg (.\nl<:r1can ('hec~e l'1t1duction 

['crc<.'ntag..: 

I- .'\mcriL·~in ('liel·~,· Pruduct1u11 

l'cn:entagcl 

lug 1!>1: \\hey Prodt1c!1on) 

Par<1111ete1 

Int..::t'l:ept 

lotc 1J-n11en Dairy Product~ CPI Cf>l /\]]) 

lotc ( { )ther Dair} Pro<lul'.h ('I'! 
Cl'! AllJ 

Dumm} for )Car~ a!ier 201 l 

Du1rnny rur year 2000 

lnt1.Tl'.ept 

log (i\un-Fat Dry \filk \\'hoksak PrKe lndc.\ 

Cheddar Chee~e \\'hok~ak Price Index) 

Dumm) !lir years a her 1999 

J111crc1.·p1 

log (Cheddar Chee~..: \\'hok~<ik !'rice Index 

J\on-Fal Dry Milk \Yhuk~ak Price Ind..::-;.) 

Dummy fur years after 1998 

lug (Oth..:r Dair;. Produeb ( '('! 

CPI All) 

Parameter 

lnh:rc<-'p1 

log 1F1·u1c11 Prnduch CPI 

Other D~nry Produd~ Cl'! (2000 Ba~c Yi:ar)) 

D~11mny ft Jr ;.ear 201 J 
Trend fr nm 20(1() 

]ll\'-'r<.."ept 

log ( i\ [)t-,j Ratiu * I .'\lll'-'rican Ch<.'c~e Production 

• Oth'-'t Chee~,· flrllduction)) 

.-\merican <._"hcc~c l'niduct1on 

· { lther Chee~e Production 

Dum111;.. for year~ at1cr 200) 

DL1mmy for ye<ll 1992 

Dummy fur yea1 1993 

l11ten.::<-'pt 

lug (l-heddar ( 'he<.'~e \\'hnk~ak Price lndc\ 

\fo11ardla Pnce lndc.\) 

[>um my ti.ir years a!.t<.'r 199 I 

!111<..·rc..:p1 

Dry \\'hey \\-lwk~ak Price CPI ft.iod 

log (Other ('lice~'-' Production 

American ( 'h...-:..:~..: l'rliduc\1011 l 

Trend ln1lll J 9lJiJ 

Estimate 

-2.1114 

2.24'.'4 
- I. 7..J.83 

-0.2(, 19 

0 .. 1126 

l 7308 

0. 731 l 

0.3.2 l 7 

16.8155 

0.0592 

0.827(, 

-3.8088 

Estimate 

-0.0402 

1.2994 

0.4369 

-0.0395 

3. H13X 

-0. 1298 

0.0002 

(). 793 l 

0.6251 

0.8(J) 8 

-0 0701 

0.91l8 

-0.3641 

-6.2021 
(J_{)_l(i(i 

15419 

-0.11)08 

Std. Error t-Value Pr ·ltl R-Square 

1.8949 - 1. 11 0.27..J.3 O.S 124 

0.)773 J.89 0.0005 

0.3)(, I -4.91 .. 0001 

0.07..J.2 -3.'.'3 0.0014 

0.1017 3.07 ()_0\)46 

0.()(,()9 28.42 < .0001 0.5047 

0.2126 3.44 0.0017 

0.0584 5.51 '/.0001 

2.014 ! 8.3."i .0001 0.804(, 

0.2430 0.24 0.8092 

()_()()24 lJ.27 0001 

0.5042 -7.55 </.(HJO I 

Std. Error I-Value Pr ·ltl Ela:.ticil\ R-Squar1.· 

0.0273 -1.4 7 0.1718 0.9578 

0.4204 3.09 U.0114 1.2994 

0.0)72 7.(iJ 0001 

0.004() -9.93 0001 

{) 4312 7 .. 14 '.0001 O.X907 

0. 1227 -1.06 0.:1dJ09 

0.0001 2.16 0.0417 

0.2695 2_lJ4 0.0073 

0.3."i 11 l .7K O.OX82 

U.3503 2.46 0.0218 

0.0886 -0.79 0.434(1 0.7646 

0.2991 3.0) 0.0047 0.9118 

0.0590 -(J_ 17 '-.0001 

.l. 7439 -l.66 0.1140 0.8420 

(J.0250 l . ..J.(1 0.1 (J0.1 0.0.166 

0..+321 J.)7 (J.0021 

0.0118 -4.30 0.0004 
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I )ununy llir ;. ear 20() I -U.U75J u.o:Hl7 -2.45 0.0240 

log !Canned \lilk l'roductillll) ln1ercept 7.82(15 0 2038 J8 -HJ ()()()[ (J.7998 

log (Dr;.· \\'lwk \Jilk Production) -0.08-Hl 0.025:" -J.29 0.0025 
Trend frum 1971) -0.3416 0.(J358 -9.55 ~ .0001 

Ing (l\'on-fo1 Dry !\lilk Ratiu) !nlcrccpt -6.1227 2.5471 -2AO 0.0397 0.4524 
lag (lug ( ( lradc AA Huner \Vboksali.: Pncc -0.7720 0.60(19 -1.27 0.2352 -0.7720 

Cheddar Chl.'.c~c \\'hok~ak Price)) 

lug (Trend rrum 1985 J 0.9301 0.851 3 1.09 0.3030 

Dummy for yt.:ars after 2007 -0.6734 0.29()8 -2.27 0.0494 

CPI f"uud fnkrcept 0.2395 0.0424 5.65 <-....0001 0.9986 

CPI All 0.9497 0.0085 l l l.32 <.OOOl 

Dummy for years after 2008 0.0467 0.0071 6.63 < .000 l 

Table 43: l\ational Product Domt·stic Consum~tion 1-:guation\ 
Depcndl.'.nt \"~iriahk f'ararnctc1 E:.timatc Std. Error I-Value Pr'-"111 Llasticitv R-St1uarc 
lug 10thcr cia~~ 11 Per<.. apita lntcrcl.'.pl -1.3087 2.J280 -0.56 (J.58](1 0.7984 

Dome.~!ic ( "011~t11nption) log (01her Dai1') l'n1Jucts ( "!'[ (2000 Hase Y car) -1.9850 () 6720 -2.95 0.01 !2 -1.9850 

CPI All) 

log (Personal Disposabk Income f't.:r Capita Cl'! All) 4.2911 0.8581 5.00 0.0002 4.2911 

Trend from l 99(1 -0.0857 0.0140 -(1. l 3 < .0001 

Trend from 1996 * Dununy for years after 2003 (J.(J3 J 7 0.0075 4.2J 0.0010 

lug ( Fnl/ell Product l'cr C<1pita Intercept 5 7044 0.6181 9.23 < .0001 0.7589 
[)11me~tic ( ·u1bun1pl1un) log /Fro/en Prnducts CPI (']'] All) -0.6096 0.1517 -4.02 0.0003 -0.6096 

Dummy for vears afkr 2003 -0.1388 0.0146 _(J.51 0001 

lug ( :\meri..:an Chl'e~e Pl'r ( 'apita Intercept 1.3884 0.6385 2.17 0.(fl7-1 0.9208 
[ >unl<.:~tic ( · un~umpti on) log (Cheddar Cht.:ese \\'holesale Price Cl'! Food) -0.1841 0.0724 -2.54 (J_Ol(d -(J.1841 

lug (Personal [)i-;po:.abk Income l'..:r Capila CPI Al]) U.7099 0.1237 5.74 <-_()()01 0.7099 

l\>g I Other ChcC~l' Per Capita lnlercepl -0.3 179 0.5343 -0_6() 0.5561 0.9622 
[)ome~til: ( '011~ump11u11 l lug I ~lo//iH'dla Price CPI Fuo<ll -0 6619 0. 1605 -4.12 0.0003 -0.6619 

lug 1 l'cr.~onal Di~posabk Income l'l.'.r Capita CPI .\11) 1.1908 0.1888 6 .. 1 I 0001 l. l 908 

)pg ( J )ry \\'ht.:y Per ( ·apita Intercept l.9282 0. 1421 13.57 .0001 0.9560 
I >timestic ( ·on~umpl ion) log 1 l>r\' \\'lit.:y \Vholesale Price Cf'! All) -0.1466 0.0602 -2.44 0.0270 -0.1466 

Trend frrnn 1989 -0.0503 0.00]5 -1--:1-.30 ~- .0001 

log ( Buner Per ( ·apita lntl.'.rC~"P1 ()_J878 ()_(1017 0.64 0.524 l 0.7589 

Do111c~1ic Cunsump\1011 l log (Ciradc ,\:\ 1--Jutter \\'hole~ak l'ril:e Cl'! Food) -0.0968 0.0587 -1.65 0.1097 -0.0968 

k1g ( f'..::r~una! Disp11sable ltKorn~ l'..::r Capita Cl'l All) 0.5738 0.1449 J.96 0.0004 0.5738 

Dummy fur ye(-lrs 1lJK9-l992 -0.2459 0.0471 -5.22 .. 0001 

lug (:--un-hit Dr~ f\1ilk l't.:r Capita lntercep! -0.1129 0.9557 -0.12 0.9068 0.8430 
Domt.:~l1c c·un~urnption) log (l\011-fat Dry t-.1ilk \Vholesale Price CPI foo<l) -0.270K 0.1170 -2.3 l 0.0280 -0.2708 
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Table 44: r\ational A\"Cra •c Stock El uations 

lug I Dr: \\'h<.:) \ \ LTage Stoeks) 

kig (!\:on-Fat Dry t-.-'lilk /\\erag..: S1ueks) 

Tahlt> 45: 1\ational Ending Stock E uations 

lkp..:ndenl \'ariahle 
lug L\meric,m Cheese Fnding Stllt.:ksl 

l(lg (Other Cheese l·nding "itu..:ksl 

lug (l)r\ \\-lie;. l.nding Stucksl 

log (Huller Ending S1uck~) 

lug (\un-Fat Dr;. \Jilk l.nd111g Stul·\..s) 

log ( l'cr~ona! Disposable Income l't:i- c·apita CPI /\1\) 

Dumm) for yt:ars 1994-1997 

Dumm) for )L'ar.~ 19X."- l 9X7 

l'arnm..:1er 

ln1cn:ept 

IPg 1Cheddar Cheese \Vhoksal..: !'nee CPI rood) 

Dumm) fur )<.:ars befun: 1987 

Intercept 
lu!). (t>,:Ju;;arcllci l'ri..:..: CPI Alll 

Dummy !or years a!ler 2005 

lnten.:ept 

lo1_:{Dry \Vh..:-,. \\'huksalc !'rice CP! rurn.IJ 
rr..:nd from 1970 

Dummy for years 2007-20llX 

Intcn.:ept 
log ((irade :\:\Butter \Vhuk~ale !'rice CPI All) 
Dummy for year~ herore I t;•;..i 

lnterL·ept 

log (:\on-Fat Dry t\lilk \Vhoksak l'riee Cl'l All) 

Dummy for year 2006 

Dummy for y..:ar~ after 2006 

l'~ir<im..:1er 

ln1en.:ept 
lof,! (:\111eril«lll Cheese Av..:rage Stocks) 

JntlTCept 

log iOther Cheese i\\erage Stt>cks) 

Intere..:pt 
Ill!). (Dry \\'l1ey ,\\e!'a!).C Stuc\..s) 

lntcrccpt 

log ( Rulle1 A\erage Stocks) 

Intercept 
log (!\\in-Fat Dry \!ilk •\\L·r;ige Stocks) 

(J.8333 

0.327.'i 

-0.25J<i 

Fstirnate 

5.85.10 

- I 16XX 

l 12lJ5 

-0.4273 

-1.2048 

0.7976 

2.791 s 
-0.21 7(1 

0.0132 

0.41..J.6 

XX.! !XX 
-106.2000 

_\ 1.'i.5302 

-L.1120 

-0 . .\.\76 

-0.5572 

0.4810 

r~11matc 

0.0470 

0.9921 

-O. I 27X 

1.0263 

{) 4.162 

0.8982 

-1.459 I 
1.2059 

()_2371 

O.tJ53U 

0.19.'il 

0.0517 

()_()612 

Std. Error 

o.osx..i 
0.2297 

0.1442 

I l 93J 

0.2749 

0. 1159 

0.1900 

0.0869 

0.0023 
0.0970 

2Y.ll8X8 

58.2926 

..J.2.7077 

0. 1024 

0.2294 

0.3221 

0.1311 

4.27 

(J.34 

-4.14 

t-Valu..: 

100. 15 

-5.09 

7.83 

-0.36 

-4.JX 

6.88 

14.69 

-2.SU 
S.63 

4.27 

2.97 
-l .X2 

7.39 

42.!2 

- l.4 7 

- l. 73 

3.67 

0.0()()2 

'- 0001 

0.000.\ 

• .. ()()()\ 
()()()1 

0001 

0.7227 

0.0001 
0001 

,-_0001 

0.0\XO 

UOOl 

0.0002 

0.0057 

0.07Xl 

· .UOOI 

',_(){){)[ 

0.1515 

0.093') 

0.0009 

Std Error I-Value 

0.102(1 (),4(1 O.ll490 
·. 0001 0.016(1 59.91 

ll.0510 

0.0101 

0.4143 

0.1151 

0.2403 
().(J4)8 

O.J2.'i9 

iHJ717 

-2.50 0.0\ 7(1 

I 02.02 · .(JOO! 

I .05 O _,()(J.l 
7.80 ()()(]] 

-6.07 ()(){)] 

26.JO 0001 

0.73 ll.4722 

13.30 .. 0001 

Flasticit · 

0.6246 

-l.l6XK 

0.8292 

- l .20..J.X 

0.7169 
-0.2176 

0.6876 

-106.20 

0.4606 
-0.3376 

Flaslicitv R-Squarc 
0.9K95 

0.9974 

0.6758 

0.9557 

O.X27X 
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Tabil' ..i6: J\ational Product Import and Export Eguation' 
lkpcndcnl \"ar1ablL' l'aram..:tL'I r~11ma1c Std. [rrur t- \.'cilue Pr ·!ti Llasticit~· R-S,1uarc 
ll1g ( AmeriL·a11 ( "hee:--...: lmr,irl:--.J fntc10.:ept {)_2105 iUl865 2.43 0.0279 {)_7882 

IClwd<lar Chl·..::--...: \\'huksak Prio.:c 1.-UJOl 0.7441 l.88 0.0794 ()_()!9--1. 

- Oc..:ania Cheddar ChL'Csc l'ri..:c) 3 
Dummy for year 2002 0.5265 0.2620 2.01 0.0629 

Dumm) fur ;.-.:ars after 2009 -0.8592 0.1560 -5.51 <.0001 

lug (Od1cr Chci.:~c Import.~) Jnien::ept -0. 7517 () 0947 -7.9--1. .-.0001 0.9035 
r..Jui' ;;irt.:lla Price - Oceania ( 'heddar Chees..: Price 0.2052 0.0425 4.83 0.0002 0.0267 

lag (()!her Chel'SC lmpo11sJ 0.0024 U.0002 9_69 .. 0001 

log (t\lllel'iL'<lll (']1ee~l' f.\pUTb) lnterL·cpt 6.9328 0.3Xl2 1 X. l t) --.0001 0.958<1 

(Cheddar Chee~..: \\'huksale l'ric..: -2.84!U 0.38X6 -7.3 l 0001 -1.0479 

Oceania Cheddar Chet.:sc Price] 
Dummy for years after 2010 ()_8778 0.0818 10.73 0001 

l!lg iOth..:r Ch..:c:--.t.: l:.\purbJ !ntcn:cpt 5.3384 0.3468 15.39 .-_()()()! 0.9372 

t\-1oz1:art.:lla l'ric..: - ( kt.:ania Cheddar Cheese Pricc -!.1509 0.3866 -2_9/I ()_()089 -0.2024 

Dumm} for years aftcr 2008 0.8927 0.2613 3.42 0.0035 

Dummy ror years atit.:r 2011 0.6765 0.3506 l.93 (J.(J7 I (J 

log 11 >ry \\'hey 1-: \porh l Inte1cep! 5.5909 0.0571 97.87 ~ .0001 0.8235 

Dr;.- \\'he;. \\'huksak Pnce - EU Dry \Vhey /'rict.: - 1-8935 0.5855 -3.23 0.0049 !J.OOX_~ 

Dummy for yt.:ar:--. after 2004 0.5162 0.0935 5_52 < 0001 

log I Bun..:r lmrorbJ lntercq11 -0.0944 0.0844 -1.12 0.2788 () 672J 

({irade-/\/\ Rutter \Vhok!>ak Price - Oceania Hutter Price/ 3 0.8528 0. l I 54 7.39 < .0001 0.0478 

log (Buttcr !·.xrprt~J lnterL-eri 9.1232 O.X872 10.28 <.0001 0.85_10 

({irade-AA Bul!cr \\'holcsak Pnce Oceania Butter Price) -4.6222 {)_9725 -4.7) ()_()()02 -2.4048 

lug (!\on-Lil Dry \Jilk 1-,purhl lnt..:rc..:pt 12.5983 ()_8103 15.55 ()()()] 0.9509 

:-,;on-I-at Dr;.- \Jilk \\'hoksak l'rict.: - Oco:ania Skim Milk -7.1719 0.9410 -7.62 . _()()()] -2.5527 

Powdt.:r Price 
Dumm;. for yt.::1rs aftt.:r 2010 0.7465 0.0844 8.84 .. 0001 
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