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Abstract 

 This study examines the impacts of the Margin Protection Program for Dairy Producers 

(MPP-Dairy) on the effective margins realized by dairy producers in various regions. The effects 

are examined for each selected margin ($4.00-$8.00 in $0.50 increments), and each percentage 

of production history (25%-90% in 5% increments). The “effective margins” are the regions’ 

actual margins as a function of their milk and feed prices having been added to the national net at 

each respective coverage level. The analysis simulated couplet margins for fifteen regions from 

2017-2020. The results show that more than half of the regions have higher probabilities of 

triggering indemnities at every coverage level compared to the national. This means that if a 

regional policy of similar construction were available to producers, it might pay out more 

frequently. This study did find that the margin volatility was reduced over the whole period when 

the policy effects were accounted for. 
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Introduction 

 The Agricultural Act of 2014 ushered in the legislation that set up the Margin Protection 

Program for Dairy Producers (MPP). Mark et al. (2016) and Novakovic and Wolf (2016) detail 

history and the changing policies that have taken place in the last decade for the U.S. dairy 

program. In general, MPP shifted the U.S. Dairy program towards a more market-oriented policy 

relative to the Milk Income Loss Program that it replaced.  

 Additionally, MPP effectively decoupled payments from production because payments 

are not made until after production decisions have been made. For this reason, the movement 

towards margin-oriented policies such as MPP may reduce supply impacts caused by the 



program. MPP can also be considered “coupled to market conditions” because payments are 

directly a function of milk and feed prices. In times where margins are small, a producers 

probability of receiving payments increases, and therefore production decisions could be 

influenced in the long run based on this perception (Westcott and Young, 2014.) 

 MPP triggers indemnities, for the farmer, when the average national couplet margin falls 

below the selected coverage level. There are six couplets per year, January/February, 

March/April, etc. throughout the year. Additionally, there are nine margin levels to select from 

ranging from$4.00 to $8.00 and fourteen production coverage level combinations ranging from 

25% to 90%. Equation 1 outlines how the national margin is calculated: 

ADPMt = Mt – (Ct * 1.0728 + SBMt * 0.00735 + Alft * 0.0137)   (1) 

where t is the month, M is the reported all-milk price, C is the reported corn price per bushel, 

SBM is the reported soybean meal price per ton in Decatur, and Alf is the announced alfalfa hay 

price. 

 Mark et al., 2016 conducted an ex-post analysis of MPP to evaluating the implications if 

MPP had been in place from 2002 through 2013. Specifically, they looked at average margins by 

region over the period, risk reduction by farm size and supply impacts. While the ex-post 

analysis is useful to develop a historical depiction of how the program may have operated over 

the 2002-2013 period it does little to inform future decisions for producers and policy makers 

alike. They found that average margins and risk reduction by region varied significantly. 

However, the backward looking framework of this study did not allow for the remainder of the 

2014 Farm Bill period and beyond to be studied and is a major limitation. The objective of this 

study is to simulate the expected margin by region to the evaluate the future regional 



implications. This study utilizes the regions constructed in Mark et al., (2016), in addition to two 

new regions, New York and Pennsylvania.  

Data & Methodology 

This study will examine the regional effects of the national policy for Appalachia, 

California, Florida, Illinois, Michigan, Minnesota, the New England, New Mexico, the North 

West, New York, Ohio, Pennsylvania, Southern Missouri, West Texas and Wisconsin. The 

regions that are not stand alone states are defined by USDA-ERS. Some proxies are used where 

any of the feed prices are not provided for a given state or region. Table 1 shows the proxies that 

are utilized. The replacement is made with data that is in close to proximity to that region, or 

national commodity prices where a close relative is not available. For example, the national corn 

price is used for Florida, because neighboring states are not reported. 

Table 1: Regional Commodity Proxies 

  
Milk Corn Soybean Meal All-Hay Alfalfa 

AP Appalachian States Kentucky Memphis Kentucky Kentucky 

CA - Colorado Calif. points - - 

FL - US Memphis US US 

IL - - Decatur-Rail - - 

MI - - Chicago Rail - - 

MN - - Chicago Rail - - 

NW - US Calif Points Washington Washington 

NM - Texas Calif Points - - 

NE - Pennsylvania Chicago Rail New York New York 

NY - Pennsylvania Decatur-Rail - - 

OH - - Chicago Rail - - 

PA East Pennsylvania - Decatur-Rail - - 

SM - Missouri Kansas City Truck Missouri Missouri 

WT - Texas Kansas City Truck Texas Texas 

WI - - Chicago (Rail) - - 

  



The couplet margins are simulated for January 2017 to 2020. Ten years (2006-2016) 

worth of historical prices are utilized in the parameterization of the simulation. These couplet 

margins are used to determine when MPP payments would be triggered over the study period. 

These margins are also simulated for each region in addition to the national margin. For this 

study, we focus on a 2,000 cow dairy producing 23,000 lbs per cow. This equates to a dairy that 

produces 40 million lbs/yr. Utilizing this information we can calculate the premiums and the net 

indemnities for the policy.  

 Mark, 2014 demonstrates that forecasted margins can be analyzed for MPP’s effects. The 

combined methodology of (Mark, 2014 and Mark et al., 2016), along with new techniques 

developed in this analysis will demonstrate that future margins can be modeled and evaluated for 

regional effects. Providing this type of analysis now will inform the revisions of the upcoming 

2018 Farm Bill.  

 The commodity prices utilized to determine the ADPM were accessed through the 

Understanding Dairy Markets website. Specifically, all-milk, corn, and alfalfa hay prices are 

reported by the National Agricultural Statistics Service (NASS) Agricultural Prices Report. 

Regional mailbox-milk and soybean meal prices are reported by the Agricultural Marketing 

Service’s (AMS) Mailbox Milk Price Report and Livestock, Poultry, and Grain Reports, 

respectively. All forecasted annual averages were accessed using the Food and Agricultural 

Policy Research Institute’s Annual Briefing Book (Gould, 2016, USDA/NASS, 2016, 

USDA/AMS, 2016, FAPRI, 2016.) 

 While historic margins have been analyzed in the literature, this study focuses on the next 

four years. From 2017 to 2020, forecasted margins are simulated as demonstrated by (Mark, 

2014.) To calculate the expected regional prices, monthly price data for 2006 to 2016 were 



arranged first by region, then commodity. Equation 2 outlines how the monthly price index was 

determined for each commodity1:  

𝑥𝑐𝑖𝑗
1 = 

𝑃𝑐𝑖𝑗

�̅�𝑐𝑗
      (2) 

where x1 is the monthly commodity index, P is the historical price, �̅� is the average price in that 

year, c=(milk, corn, SBM, and all-hay), i=(January, …, December), and j=(2006,…,2016). The 

time-period from 2006 to 2016 was selected because it has a greater influence on the future 

prices, then older. Figure 1 the ADPM or MPP-Dairy Feed Costs relative to US All Milk from 

1992 through 2015.  

Figure 1: Average U.S. all-milk price and MPP-Dairy feed cost 

 
Sources: USDA, Economic Research Service calculations using data from USDA’s National 

Agricultural Statistics Service and Agricultural Marketing Service. 

 

                                                           
1 Alfalfa hay was not indexed by month because FAPRI does not report alfalfa hay forecasted prices. All-hay was 
used instead, and the relationship between national all-hay and alfalfa hay is accounted for when calculating the 
regional differences. 



 The FAPRI baseline was first adjusted for seasonality, then regional differences. The 

method for calculating relationships between the national and regional commodity prices is 

unique to this study. The regional prices are subtracted from the national prices and then 

expressed as a percent of the national price in that period. The exception to the methodology is 

the case of all-hay and alfalfa. Because alfalfa prices are not reported by FAPRI, national all-hay 

prices were compared with regional alfalfa hay prices, as a percent of national all-hay in that 

period in equation Y to account for this relationship. Equation Y outlines how the national prices 

were compared to the regional prices: 

𝑥𝑐𝑖𝑗
2 =

𝑃𝐶𝐼𝐽
𝑁 − 𝑃𝐶𝐼𝐽

𝑅

𝑃𝐶𝐼𝐽
𝑁       (3) 

Where x2 is the monthly regional index,  𝑃𝐶𝐼𝐽
𝑁  is the national prices and 𝑃𝐶𝐼𝐽

𝑅  is the regional prices 

where ci and j are defined as above. The results of the two above computations were indices 

accounting for seasonal effects, and indices accounting for regional effects.  

Both of these indices were then separately averaged for each month over the period. The 

results are a monthly index accounting for the price difference over time within each region, and 

the other accounting for the difference between the national and regional commodity prices. 

These figures summarize the historic relationships, which were then utilized in combination with 

the FAPRI baseline projections to develop the expected prices. 

 The FAPRI expected price is provided on an annual basis. While milk price is reported 

on a calendar year, each of the other commodities is provided in a marketing year. The reported 

prices in Table 2 are used as a baseline average, to which adjustments are then made using the 

results from equations above. 



Table 2: FAPRI Baseline Projections 

Commodity 2017 2018 2019 2020 

Milk 17.14 17.80 18.17 18.32 

Marketing Year 16/17 17/18 18/19 19/20 

Corn 3.75 3.87 3.94 4 

Soybean Meal 311.31 331.26 330.5 338.47 

All-Hay 149.85 157.47 162.06 166.91 

*Source: FAPRI, August 2016 

 The first calculation that used the FAPRI prices were the seasonal indices which were 

applied to the baseline prices. These seasonally adjusted expected prices are then used to 

calculate the regionally adjusted expected monthly prices for January 2017 to December 2020. 

The resulting prices are the monthly, regional expectations for each commodity to be used in the 

simulation. Simulating the monthly prices for the time-period from 2017 to 2020 follows the 

demonstration by (Richardson et al. 2000 and Mark, 2014). Paulson and Schnitkey (2012), 

Barnett and Coble (2012), Paulson et al. (2013) have all utilized simulation models to evaluate 

Farm Bill policy effects.  

 The multivariate empirical framework provides the advantage of accounting for inter and 

intra correlations of the historical data. The expected prices, and thus margin and couplet 

margins, are simulated using a multivariate empirical distribution. After determining summary 

statistics and the likelihood of indemnities on the margins, the net indemnity is calculated on the 

national simulated margins. The net is the result of the premiums being subtracted from the 

indemnities. These nets are applied to the corresponding time periods of each region to calculate 

the “effective” margin, or the margin in each region after the policy effects, assuming enrollment 

at each specific coverage level.  

 

 



Results 

 The utilization of this price analysis and multivariate empirical technique provides the 

framework to simulate the couplet margins for the remainder of the current MPP program, and 

beyond. The resulting margins are summarized in Table 3, where those statistics are described 

for the simulation period from 2017 to 2020.  

Table 3: Regional Margins before Policy Effects  
Mean St.Dev C.V. 

US $9.01 2.13 23.6 

AP $9.51 2.50 26.3 

CA $6.19 2.11 34.0* 

FL $11.86 2.74 23.1 

IL $6.88 2.23 32.4* 

MI $11.47 2.42 21.1 

MN $9.45 2.16 22.8 

NE $9.19 2.38 25.8 

NM $5.48 2.13 38.8* 

NW $7.66 2.21 28.8 

NY $8.26 2.31 27.9 

OH $8.77 2.23 25.4 

PA $8.32 2.25 27.1 

SM $8.74 2.80 32.0* 

WI $9.49 2.18 23.0 

WT $6.73 2.17 32.2* 

*Denotes the five regions with the highest CV 

Higher coefficients of variation (CVs) are associated with more volatile margins. Regions 

that are more volatile stand to gain more out of MPP, because if the policy pays out in periods of 

tight margins, the volatility should be reduced. California, Illinois, New Mexico, Southern 

Missouri, and West Texas have the most volatile future margins, where each of their CVs is 

above 30. 

The national margin is $9.01 on average, and the CV is 23.6 for the period from 2017 to 

2020. The margins range between $6.19 and $11.86 on average, where California and Florida 



have the lowest and highest margins, respectively. The CVs range from 21.1 to 38.8, where 

Michigan and New Mexico have the lowest and highest degree of volatility respectively.  

The frequency of payouts for the simulated margins was calculated for each region. This 

allows the likelihood that indemnities are triggered for each region to be directly compared with 

the likelihood that indemnities are triggered for the margin used in MPP (the US margin.) Table 

4 describes the average probability that payments are triggered in each region and year of the 

simulated period. 



Table 4: Likelihood of Indemnities being Triggered* 

  US AP CA FL IL MI MN NE NM NW NY OH PA SM WI WT 

2017 

$       4.00 1% 2% 17% 0% 10% 0% 1% 2% 28% 7% 4% 2% 3% 5% 1% 13% 

$       6.00 10% 11% 51% 2% 47% 1% 8% 11% 65% 27% 20% 14% 19% 20% 7% 43% 

$       8.00 38% 33% 85% 11% 78% 12% 31% 38% 90% 63% 53% 43% 52% 45% 31% 77% 

2018 

$       4.00 1% 1% 15% 0% 7% 0% 1% 1% 25% 5% 3% 2% 2% 4% 1% 10% 

$       6.00 8% 8% 48% 2% 44% 0% 5% 9% 60% 23% 17% 11% 15% 16% 6% 38% 

$       8.00 33% 28% 80% 9% 86% 1% 25% 32% 89% 57% 46% 36% 46% 40% 25% 73% 

2019 

$       4.00 1% 1% 14% 0% 7% 0% 0% 1% 23% 4% 2% 1% 2% 4% 0% 9% 

$       6.00 6% 7% 44% 1% 41% 0% 4% 7% 58% 21% 14% 9% 13% 15% 4% 35% 

$       8.00 29% 26% 78% 7% 84% 1% 23% 29% 86% 53% 44% 34% 42% 37% 22% 71% 

2020 

$       4.00 1% 1% 14% 0% 3% 0% 0% 1% 23% 4% 3% 1% 2% 4% 0% 9% 

$       6.00 6% 7% 44% 1% 21% 7% 4% 8% 58% 21% 15% 9% 13% 16% 4% 34% 

$       8.00 29% 25% 77% 7% 52% 23% 22% 29% 86% 53% 43% 33% 42% 38% 21% 69% 

*Percentages are calculated as an average of each year within each coverage level.  



 Some regions stand out regarding their relationship to the US, the national margin under 

the MPP. New Mexico, for example, was much more likely to trigger indemnities, where as 

Michigan was much less likely to pay out in this period. This assumes a hypothetical regional 

program was in place that follows our specifications. Regions such as Appalachia and Minnesota 

were less likely to pay out than the national margin and regions such as California and Illinois 

were more likely to pay out than the national if their hypothetical margins were used in the 

policy as opposed to the national margin. The New England, however, has the similar likelihood 

to pay out, and therefore the national margin represents that region well.  

 The most interesting result of this analysis so far is the policy effects on risk reduction as 

measured by the coefficient of variation. Taken as the average from the simulation period, Table 

XX describes the CV for each region at the $4, $6, and $8 coverage levels. Each of these figures 

accounts for every production level % coverage possibility. 

Table 5: Regional Margin C.V. after Policy Effects  
$4.00 $6.00 $8.00 

US 23.5** 22.8** 20.6** 

AP 26.3 26.3 27.1 

CA 34.0 34.1 36.3 

FL 23.1* 23.1 23.6 

IL 32.4 32.5 34.6 

MI 21.1* 21.3* 22.5 

MN 22.8* 22.9 23.9 

NE 25.8 25.9 26.9 

NM 38.8 39.0 41.7 

NW 28.8 28.9 30.6 

NY 27.9 28.0 29.4 

OH 25.4 25.5 26.6 

PA 27.1 27.1 28.4 

SM 32.0 32.0 33.1 

WI 23.0* 23.0 24.1 

WT 32.2 32.3 34.2 



*Denotes a lower CV in the region than in the National 

Margins 

** Denotes a lower CV after policy effects compared with 

the same region before the policy effects 

 

 These results demonstrate an initial test of risk reduction that can be attributed to MPP. It 

is not expected that the CV should be lower in the regions than the national, but that they are 

lower than they were previous to the policy effects being taken into account. Table 6 describes 

the change in CV that occurs in the simulated margins after the national net payments are added 

to the regional margins.  

Table 6: Change in CV after Policy Effects  

 
$4.00 $6.00 $8.00 

US 0.096* 0.792* 2.992* 

AP 0.016* 0.011* -0.809 

CA 0.030* -0.087 -2.288 

FL 0.019* 0.027* -0.524 

IL 0.013* -0.139 -2.219 

MI 0.000* -0.147 -1.372 

MN 0.011* -0.054 -1.060 

NE 0.014* -0.056 -1.067 

NM 0.025* -0.145 -2.877 

NW 0.017* -0.107 -1.742 

NY 0.013* -0.100 -1.446 

OH 0.020* -0.052 -1.191 

PA 0.014* -0.058 -1.325 

SM 0.018* -0.012 -1.128 

WI 0.002* -0.059 -1.076 

WT 0.020* -0.113 -2.030 

*Denotes CV is lower within that region 

 

The important finding here is that at the catastrophic $4 level, the risk is reduced for 

every region. At higher coverage levels, and therefore higher premium rates, the Margin 

Protection Program is not expected to reduce the risk for the remaining life of the Farm Bill.  



Conclusions 

 This work provides the first step for forecasting MPP’s effects on a regional basis. The 

implications of this work are important to dairy producers and policy makers alike, and the 

framework provides the tools to evaluate the cost of the program, model different farm sizes, test 

the policy effects under different scenarios, estimate supply impacts, and measure more risk 

reduction. Based on the FAPRI baseline projections and the ADPM, producers should not expect 

to see many payments for the remaining life of the 2014 Farm Bill.  

 The risk reduction measured here by the coefficient of variation confirms that the policy 

does have a desirable effect on margin risk. This program as currently written does act as a safety 

net for dairy producers, insurance against volatile market conditions. While current MPP 

discussions are becoming somewhat controversial on regional differences, should margins 

become very low, MPP could be the only thing to prevent farmers from going out of business. 

As the 2018 Farm Bill approaches, this work will contribute reasonable evidence to investigate 

the possibility of a regionally structured MPP. 
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