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ABSTRACT 

 

This study initially presents historical trends in both the capitalized value and 

market value of farmland in the eight states comprising the Corn Belt and Lake States 

production regions as defined by the USDA. An econometric analysis of annual real 

cash rents per acre prior to determining the capitalized value of farmland in the eight 

states is then conducted. Two distributed lag models were hypothesized. The comparison 

of regression results of these two distributed lag models indicates that current year real 

cash rent can be best explained by current year real net farm income, lagged real net 

farm income over a period of years, and  real cash rent in the previous year.  A 

spreadsheet simulation model is used to project capitalized farmland values in each state 

as well as regional averages over the 2012-2015 period. These projections reflect 

alternative assumptions regarding future trends in real net farm income at the state level 

as well as the rate on 10-year constant maturity U.S. government bonds to assess the 

potential sensitivity of capitalized farmland values under adverse economic conditions. 

The  projected trends in capitalized farmland values under two alternative stress 

scenarios reflecting higher interest rates levels and lower net farm income levels 

indicates that  capitalized farmland values are particularly sensitive to interest rate 

fluctuations since cash rent expectations of landlords are based on current and lagged 

historical profit performance. 
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CHAPTER I 

 INTRODUCTION 

 

Agriculture is an important industry in the U.S. economy, and is a major net 

exporter of raw agricultural products. The United States has a total land area of around 

2.3 billion acres. There are 2.2 million farms in the U.S. covering an area of 922 million 

acres, which accounts for nearly 40% of the total land area in U.S. and represents an 

average size of 418 acres per farm (NASS, USDA 2012). Moreover, farmland is 

obviously a critical natural resource in the production of raw agricultural products.  In 

addition, the financial well-being of owner-operators of farming operations can be 

heavily influenced by large fluctuations in farmland values because farm real estate 

represents the majority of assets on farm balance sheets and thus contributes heavily to 

their wealth position.  Farmland values also affect the income and wealth position of 

non-operator landlords. Cash and cash equivalent rental rates affect the profitability of 

tenant operators. Finally, farmland values represent a source of security to agricultural 

lenders when making farm real estate mortgage loans.  

The national farm sector balance sheet published by the U.S. Department of 

Agriculture indicates the sector is at an historic low leverage position largely because of 

rising farmland values. For example, the farm sector’s debt-to-asset ratio today is 

substantially lower than it was during the farm financial crisis in the early and mid-

1980s, when farmland market values fell sharply. Thus, while farm debt nationally has 

risen in recent years to the levels observed in the 1980s, the sector’s leverage position 
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has fallen thanks to the rapidly rising farmland market values during the more recent 

biofuels era in agriculture. This is in spite of the major recession occurring in the U.S. 

economy during the 2007-2009 period. The uncertainty associated with these rapidly 

rising farmland market values has led some lenders to base their loan decisions on the 

capitalized value of farmland as opposed to its current market value.  The sharp increase 

in farmland market values has led to concerns that the situation of the early-1980s, 

where sharp increases in farmland values were followed by sharp declines, could be 

repeated. That historical revaluation, along with recent annual double digit price 

increases, makes the issue of farmland valuation unprecedentedly popular. 

The fact that farmland values account nearly 75 percent of the asset values on 

farm sector balance sheets has led to a considerable amount of research on the 

determinants of fluctuations in farmland market values. Many studies on farmland 

market values have also focused on capitalized values, not only to show the historical 

trends of farmland and capitalized values, but also to explain the factors affecting trends 

in farmland market values. Although there have been numerous studies advancing 

alternative approaches to estimating farmland market values and capitalized farmland 

values, little has been done to project the future sensitivity to adverse economic 

conditions, including the impact on farmland values of capitalization rate risk.  Little has 

also been done to econometrically explain annual real cash rents per acre as a first step 

in calculating the capitalized value of farmland. In addition, stress testing of projected 

trend in capitalized farmland values under different adverse economic conditions is also 

missing in literature. This study will conduct an econometric analysis of annual real cash 
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rents per acre prior to projecting capitalized farmland values in two major agricultural 

regions in the U.S. over the 2012-2015 period. 

 

Organization of Study 

This study is organized as follows. Chapter II presents a review of the literature 

focusing on current market valuation and capitalized valuation with an emphasis on the 

methodologies used to explain these valuations. Chapter III introduces the approach 

taken in this study to modeling the capitalized value of farmland and projecting future 

trends in capitalized values under selected stress scenarios.  Chapter IV will initially 

compare historical trends in both the capitalized and market value of farmland and then 

present the results from an econometric analysis of real cash rental rates for the 

geographical locations targeted in this analysis. Chapter V describes the projections of 

future capitalized values under alternative stress scenarios for the 2012-2015 period. 

Finally, Chapter VI provides a summary and conclusions from this study. 
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CHAPTER II 

 LITERATURE REVIEW 

 

The literature is replete with analyses of U.S. farmland value trends and the 

determinants of fluctuations in these trends over time.  The purpose of this chapter is to 

review the literature focusing on current market valuation and capitalized valuation with 

a focus on the methodologies used to explain these valuations. 

Much of the equity of farmers who are owner-operators is associated with the 

market value of farmland. Changes in farmland values can affect their financial position 

as well as the value of collateral underpinning farm mortgages. Blank (2002) noted that 

ninety-five percent of the increase in farm equity during the 1998-2002 period was from 

increased equity in farm real estate. Ellinger (2011) noted that the leverage ratio would 

increase from 24 to 27 percent with a 30 percent decrease in farmland values. In 

addition, Calomiris, Hubbard and Stock (1986) noted that from 1980 to 1984, the 

average real value of U.S. farmland declined by almost 29 percent. The decrease was 

mainly pronounced in the Northern Plains and Corn Belt, which occurred during the 

period often referred to as the Farm Financial Crisis. For example, real farmland values 

in Nebraska fell to half of what it was in 1980. The erosion in the value of equity caused 

the leverage position of many farm borrowers to increase. The author also noted that 

delinquent loans had increased substantially, accounting for almost 7.5 percent of total 

loans at small agricultural banks by mid-1985.Farmland values have important effects on 

mortgage lending to farm borrowers. The loan-to-value ratio (LTV) is often used by 
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agricultural lenders when determining the maximum amount to lend. The LTV reflects 

the potential risk associated with the mortgage loan.  The higher the LTV is, the higher 

the risk that the market value of the property will not cover the remaining balance on the 

loan. Since the property’s value is an important factor in understanding the riskiness of a 

mortgage loan, it is very important that agricultural lenders understand the dynamics of 

farmland value fluctuations.  Koenig and Ryan (1991) noted in their paper that farmers 

had a strong demand for land during the 1970's and early 1980's. Farmers borrowed to 

expand their farms in part based on the expectation of potential capital gains associated 

with rapidly increasing farmland values along with low real interest rates. However, 

during the farm financial crisis of the 1980's, farmers' appetite for farmland and lenders' 

willingness to lend were dampened due to decreasing farmland values and mounting 

farm leverage positions. 

The national farm sector balance sheet published by the US department of 

Agriculture today implies an all-time low farm leverage position in the farm sector due 

largely to rising farmland values. This aggregate picture of farm owner’s wealth position 

suggests the farm sector today is significantly less leveraged than it was in the early-

1980s because today’s high farmland values. The uncertainty associated with these high 

farmland values has led many lenders to base their loan decisions on the capitalized 

value of farm property as opposed to its current market value. Barry, Hopkin, and Baker 

(1983) noted in their book that most potential buyers and sellers are not able to 

determine actual values in the farm land market, so they hired appraisers who used the 

capitalization approach to find the appraised value. Due to the importance of the 
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appraisal function, many scholars conducted studies on factors affecting farmland 

values. However, recent years’ sharp increase in farmland values has led to concerns 

over a repeat of the situation of the early-1980s, where sharp  increases in farmland 

values was followed by the largest price decline in modern history. That historical 

revaluation along with recent annual double digit price increases makes the issue of 

farmland values unprecedentedly popular. Shiller (2011) recently suggested that his 

favorite dark-horse candidate for an asset bubble this decade is farmland.   

The balance of this chapter presents a review of the literature associated with 

various approaches to estimating farmland market values and capitalized values. 

 

Literature on Modeling Farmland Values 

From a long term perspective, U.S. national farm land values have trended upward but 

not with several periods of correction. Figure 1 shows the U.S. national trend in nominal 

farmland values from 1950 to 2011.   From 1950 to the mid-1970s, nominal farmland 

values were relatively constant. During late-1970s and early-1980s, farmland values rose 

sharply. During the farm financial crisis of the mid-1980s, farmland prices decreased 

dramatically.  Beginning in the late-1980s, farmland values have increased sharply with 

the exception of the 2007-2009 recession in the economy. 

The farm sector has inherent characteristics of boom and bust asset value cycles 

not unlike other sectors of the economy. The dramatic appreciation of farmland values in 

the 1970s followed by the sharp correction in the 1980s is the most recent example of 

such a price fluctuation. The historical variation in farmland values attracts researchers 
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Resource: USDA available at http://www.nass.usda.gov/  
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to examine the economic factors determining these values and to assess whether 

farmland is overvalued or undervalued. Although the fundamental economic questions 

about farmland values have not changed, the approaches to estimating them have. This 

review provides a chronological account of the studies associated with various 

approaches to estimating farmland values. Three main approaches have been used to 

estimate farmland values: (1) a reduced form-single equation econometric approach, (2) 

a structural econometric approach and (3) a time series econometric approach. 

 

Reduced Form Single Equation Econometric Approach 

Farmland value in Illinois and other Midwestern states have more than doubled 

since 1951. Until the early-1950's, the value of farmland was thought to be closely 

related to changes in farm commodity prices and net farm income. More recently 

farmland values have increased more than that suggested by the growth in net farm 

income. Klinefelter (1973) conducted a study attempting to identify the major variables 

affecting the farmland values in Illinois and to quantify the effect of these variables. His 

study was based on time-series data for the Illinois farmland market covering the period 

from 1951 to 1970. This time series was used to estimate the parameters of a single 

equation - reduced form model containing several the variables through to explain 

Illinois farmland values.  The variables included the effect of inflation, government farm 

program payments, expected net rents, the number of voluntary transfers of farmland, 

farm enlargement, technological advance, and expected capital gains.  The statistical 

results indicated problems created by multicollinearity in the single equation model. The 



 

9 
 

 

explanatory variables in his final equation included net rents, the number of voluntary 

transfers of farmland, average farm size, and expected capital gains. These variables 

were able to explain 97.3 percent of the changes in an index of Illinois real farmland 

values. After evaluating previous econometric models of U.S. farmland values using 

more recent data, Pope et al. (1979) found that single equation-reduced form model 

developed by Klinefelter had the best out-of-sample predictive performance. A paper by 

Scott (1983) focused on selected factors hypothesized to be most important in explaining 

the downward trend in farmland values during the period of financial stress in the early-

1980s.  

Scott argued that the expectations of future returns and values can affect the 

current farmland values significantly, finding that land prices began to increase rapidly 

after the commodity prices appeared to be permanently higher. Scott also noted that 

increasing inflation rate since the late-1960s was a factor influencing expectations, 

which in turn, affect farmland values. Finally, Scott suggested that the dramatic growth 

in real U.S. farmland prices in the 1970s can also be explained by the growth in real net 

farmland rental income.   

Huang, Miller, Sherrick, and Gomez (2006) used a hedonic model to analyze 

Illinois farmland values that included such explanatory variables as land productivity, 

improvement, parcel size, the distance to urban areas, livestock production by farm 

density measures and swine operation scale, population density, income, and inflation. 

Their model’s fit was improved by the inclusion of spatial and serial correlation 

components. They concluded that farmland values increase with soil productivity, 



 

10 
 

 

personal income and population density, decrease with parcel size, distance to urban 

areas, and swine farm density.  

As mentioned above, many researchers have examined the sensitivity of 

farmland values to returns to land, where cash rent is one measure of the return to 

farmland.  

 

Structural Econometric Approach 

A number of studies have used a structural econometric approach to analyzing 

factors affecting farmland values. Just and Miranowski (1993) developed a structural 

model of farmland prices which included the effect of changes in the opportunity cost of 

capital and the multidimensional impacts of inflation on savings-returns erosion, capital-

erosion, and real debt reduction. They concluded that inflation and changes of the real 

returns on capital are the most important factors which explain changes in farmland 

values. They argued that these factors caused substantial appreciation in 1973, 1979, and 

1982.  

A study by Gertel and Atkinson (1993) compared the accuracy of forecasts of 

farmland values from a structural model estimated using ordinary least squares 

regression with forecasts using other techniques. They found that, given appropriate 

economic logic and data, forecasts from the structural model were preferred, particularly 

when the estimated model allowed for variable parameters. 
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Time Series Econometric Approach 

Much of the previous literature in support of the present value method such as 

Burt (1986) used traditional time series regression analysis. Burt (1986) analyzed the 

dynamic behavior in farmland prices. Burt noted that there are two sources of dynamic 

behavior in the model, the expected rate of inflation and an exponential trend on rent 

expectations. But the expected rate of inflation and an exponential trend on rent 

expectations did not have a significant effect on farmland prices. The dynamic structure 

of farmland prices can be quantified with time-series methods using data for a 

homogenous area.  The dynamic structure is captured by a second-order rational 

distributed lag on land rents using variables transformed to logarithms. Burt 

approximated the composite effects of the adjustment mechanism for both farmland 

prices and expected rents with a multiplicative distributed lag specification on net rents. 

Burt assumed a constant real discount rate since investors were concerned with the long-

run equilibrium rate and not annual changes in the real discount rate. Burt noted that the 

sum of two components can provide a good explanation for annual percentage changes 

in Illinois farmland prices. The two components are the percentage difference between 

the capitalized values of current expected land rents and the previous year expected 

farmland prices and the percentage change in expected farmland prices. However, Burt 

also noted that the percentage change in expected farmland prices was not the traditional 

measure of capital gains, but it was an exogenous measure based on a function of lagged 

rents. He concluded that land prices were impacted mostly by net rents changes and not 

by the speculative factors driving the values of non-income earning assets. The implicit 
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capitalization rate without tax on rents associated with equilibrium farmland price was 4 

percent. 

 A study by Featherstone and Baker (1987) covered a much longer time frame. 

They used a vector auto-regression (VAR) that included equations for farmland values, 

returns to farmland, and interest rates. In each equation, lags of each variable were used 

as regressors. Results indicated that an oscillation in real asset values, real returns to 

assets, or real interest rates caused a process in which real asset values overreact. 

Although there will be an immediate reaction to a shock before the effect of the one-

time, transitory shock begins to die out.  Finally there will be an up to six years 

continued build-up in the asset value. This indicates a market with a propensity for an 

asset bubble. If irrelevant variables such as past capital gains rather than changes in 

returns and real interest rates were focused by market participants, such a bubble may 

arise. Their results indicated that speculative force is an important factor in determining 

farmland values in the U.S.  

A different kind of empirical test of net present value based models of farmland 

prices appeared in the late-1980s and early-1990s with cointegration procedures and 

time series data. This approach can be used to deal effectively with two problems that 

exist in rational expectations present value models. One is the incomplete data about 

information of market participants. The other is nonstationarity of times series data. 

Campbell and Shiller (1987) found that, in their data set, the spread between long and 

short term interest rates seemed move closely with the unrestricted forecast of the 

present value of changes in the short run. It means that the deviations from the present 
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value model are temporary. In contrast, their evaluation of the present value model for 

stocks showed that the spread between stock prices and dividends moved very much and 

the deviations from the present value model are very persistent. Campbell and Schiller 

noted that if the present value model was correct, then net rents and land prices should 

have the consistent time series properties. Past values of the spread between land prices 

and land rents provides useful information in forecasting future changes in rents based 

on past changes in net rents. Campbell and Shiller found that short-term and long-term 

interest rates were consistent. They found that both savings and income included a single 

unit root.   

Focusing on land rents and land values, Falk (1991) found consistency between 

land rents and land values for Iowa farmland, but he did not find them to be clearly 

cointegrated. In his paper, Falk did a formal test with Iowa farmland price and land rent 

data over the 1921-86 sample period. The results indicated that, although farmland price 

and rent movements highly correlated to each other, there was no consistency between 

price movements and the implications of this model.  

Clark, Fulton and Scott (1993) examined relationships between farm income, 

land values, and capital asset pricing theory with two commonly referenced data sets, 

land prices and land rents. It is shown that land prices and land rents do not have the 

consistent time-series properties, a necessary condition for the simple capital asset 

pricing theory to hold. The differences between the farmland prices and land rents time-

series data showed that farm income alone cannot explain the level of farmland values. 

Other factors may provide alternative explanations; this can be seen from historical data 
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that farmland prices increase and decrease faster than land rents. Clark, Fulton and Scott 

concluded that farmland prices do not perform consistent with many of the time-series 

representations used by former authors who tested land values data for explosive roots, 

which were not supported by the data they used. They noted that farmland prices 

appeared to have either one unit root or two unit roots. In addition, they also noted that 

the time-series representations of land prices and those of land rents were inconsistent, 

so referring that the simple asset pricing model did not hold.  Clark, Fulton and Scott 

indicated there is a need for more complex models that allow for risk aversion, rational 

bubbles, and future changes in government policy or commodity prices. These 

conclusions seem to be unique in the literature that examines the appropriateness of the 

capital asset pricing model during that period. 

 
Literature on Modeling Capitalized Values 

While many scholars conducted studies associated with alternative approaches to 

estimating farmland values, the others have focused on the estimation of capitalized 

values. . Two general approaches have been taken in the literature: a net present value 

approach and a capitalization of cash rent approach. 

 

Net Present Value Approach 

Shimoda and Jones (2011) described net present value models as a mainstream 

financial valuation tool that discounts an expected stream of future returns of an asset. 

Many scholars have used this approach to model capitalized values of farmland.  
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In a study on the magnitude and causes of asset appreciation done by Melichar 

(1979), he pointed that net farm income was inappropriate to be treat as a measure of the 

return to land. He noted that before farmland values are compared with net farm income, 

asset appreciation should be adjusted for general price inflation. As two comparable 

series, real unrealized capital gains are roughly equal to real net farm income. He also 

noted that over a 25-year period beginning in the mid-1950s, current returns to farm 

assets grew fast and that resulted in a low real rate of return to assets and large annual 

real capital gains. Based on this historical experience, Melichar took annual growth rate 

of farmland returns in to consideration to modify the capitalization formula. 

The paper by Alston (1986) analyzed the two competing alternative explanations 

for the real growth of U.S. land prices: the real growth of rental income to farmland and 

the interaction of tax laws and inflation. He noted that real farmland prices growth can 

be explained mostly by real growth in net rental land income based on empirical analysis 

of U.S. and international farmland price data. The effect of inflation seemed to be 

theoretically ambiguous. An increase in expected inflation had a negative effect of real 

farmland prices, but the impact of inflation has been relative small. Recall the present 

value model also formed the foundation of Burt’s study. However, in contrast to Burt, 

who assumed the capitalization rate constant, Alston allows for more flexibility in the 

capitalization rate. He also modified the capitalization formula because of the distinction 

between the tax rates.  
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Capitalizing Cash Rent Approach  

The capitalization model emphasizes how farmland valuation develops. It is 

understandable that farmland values are typically based on the simple capitalization of 

rent model since more and more farmland is rented.  The capitalization of rent valuation 

model simply equals the farmland cash rent divided by the capitalization rate. In recent 

years, many scholars used this approach to assess whether farmland was overvalued or 

undervalued. If farmland values are higher than the capitalized value, then farmland is 

said to be overvalued relative to its discounted future returns, and vice versa. Thus, this 

approach involves two key elements; cash rent and an appropriate interest rate. 

Haugen and Aakre (2002) compared cropland values with a North Dakota 

farmland valuation model based on values generated by capitalizing the average cash 

rent for each county in that state. They found that annual cropland values for 2000-2002 

as compared to values given by the rent capitalization method showed that the values 

given the land valuation model were higher. In addition, the results given by the land 

valuation model for pasture land was significantly different from the rent capitalization 

value of pasture in 2002, which does not exist in other analysis. They concluded that 

there was a significant difference in cropland values, and that a significant different did 

not exist for pasture land values.   

Schnitkey (2010) mentioned that the decreasing farmland returns or increasing 

interest rates should happen before a large farmland price decline occurred. In addition, 

he noted that either could occur, but neither seemed likely in the near future. He also 

noted that in the next year, farmland returns seemed likely to increase because of above 
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average commodity prices, and interest rates increases seemed do not happen likely to 

change within the next year or two because the Federal Reserve seemed intent on 

implementing more quantitative easing.  However, in long-run, he agrees with other 

authors’ opinion that farmland price will decline as interest rates rise.   

Schnitkey and Sherrick (2011) analyzed whether farmland was at risk for a rapid 

and substantial decline. They noted this answer depended primarily on two factors: (1) 

the extent to which commodity prices have increased to new, sustainably higher levels 

which is caused by the increasing use of corn in producing ethanol and increasing 

demands for meat and grains in developing countries and (2) whether historically low 

capitalization rates continue to stay low into the future. They concluded that the two 

most likely factors to cause a price decline are declining commodity prices or increasing 

interest rates, and monetary and renewable fuel-based energy policy could be the triggers 

that cause farmland prices to fall. Nearly all recent studies have compared farmland 

market values and capitalized values to analyze farmland values.  

 

What is Missing in Literature? 

Although there are many studies advancing various approaches to estimating 

farmland values and capitalized land values, there is something largely missing in 

literature. Little focus has been given to an econometric analysis of annual real cash rent 

per acre as a prelude to determining capitalized farmland values. In addition, stress 

testing projected trends in capitalized farmland values under alternative adverse 
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economic conditions is also missing in literature. The approach taken in this study to 

address these underserved aspects of understanding farmland values is discussed in 

Chapter III 



 

19 
 

 

CHAPTER III 

 CAPITALIZED VALUE OF FARMLAND 

 

 The previous chapter presented a representative literature review of alternative 

viewpoints on the factors influencing historical trends in the market value of farmland.  

Relatively little attention has focused on capitalized farmland values. This chapter 

presents the approach taken in this study to modeling the capitalized value of farmland 

and the approach taken to projecting future trends in capitalized values under selected 

stress scenarios under alternative adverse economic conditions.  Capitalizing the 

expected cash rental income from leasing an asset based upon an appropriate interest rate 

is an approach frequently used to determine the capitalized value of an asset. The various 

factors that influence cash rental rates and the appropriate choice of a capitalization rate 

are initially addressed in this chapter.  

 

Cash Rental Rate Component 

The cash rental rate for a particular parcel of farmland is determined by the 

factors affecting the supply and demand for rented cropland in a specific location. 

Fundamental economic theory suggests that the supply and demand related factors 

determines the market equilibrium price. This holds true for cash rental rates, which 

represent the price for renting an acre of farmland. Theory suggests that if the supply of 

farmland available for rent increases, then the cash rental rate would fall. The opposite is 

true from a demand perspective; if the demand of rental farmland increases, cash rental 
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rates will increase. The equilibrium market cash rental rate reflects the price at which 

landlord and tenant expected rates of returns are relatively aligned.  

Non-operator landlords make adjustments to their desired cash rental rates based, 

in part, on the expected profitability of the tenant’s farming operation. One of the major 

factors affecting cash rental rates is expected future net farm income.  

 

Net Farm Income 

Landlords make adjustments to the desired cash rental rate based on the expected 

profitability of the farmland leased to tenants. Net farm income is one measure of such 

profitability. Factors affecting expected net farm income include the quality of farmland 

reflected by normal yields per acre. Other factors include farm commodity prices and 

costs of production. Landlords make periodic adjustments to cash rental rates based not 

just one year but on the profitability of the farming operations over a period of several 

years. This can be seen as a distributed lag net farm income likely explains cash rental 

rate adjustments.  

 

Other Factors 

Other factors can influence cash rental rates, including landlord expected 

opportunity rates of return, location of the farmland, anticipated inflationary pressures 

and the existence of a surplus or shortage of farmland available for rent.   
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Impact of Cash Rent on Farmland Prices 

Schnitkey (2010) suggests that cash rents represented the land owner’s return to 

farmland. Schnitkey and Sherrick (2011) focused on relative changes in cash rents and 

farmland prices in Illinois. They noted that, while both farmland prices and cash rents 

increased since 1987, farmland prices rose faster than cash rents as illustrated by 

changes in cash rental as a percent of farmland prices. Decreasing cash rents as a percent 

of farmland price may suggest a future slowdown in farmland price trends. A trend that 

sees both farmland values and cash rents rising, but where cash rents grow at a slower 

rate, has also interested other researchers.   

Ibendahl (2012), for example, examined the ratio of farmland values-to-cash 

rents determine if cash rents had changed in relation to farmland values. He noted the 

importance of this ratio as an indicator of whether cash rents were a good way of 

acquiring the use of farmland relative to purchasing farmland. He concluded that there 

might be a lag in cash rents before they match farmland prices level. However, this 

relationship does not always exist. Dobbins (2000),  based on analysis of the data for 

Indiana,  found that both farmland values and cash rents increased from 1999 levels, but 

that land values increased faster,  causing cash rents as a percentage of land values to 

decrease. He focused on the value/rent multiple rather than the cash rent as a percentage 

of value.  

Schnitkey also noted that, with regard to cash rents, there was considerable 

momentum for continued increases in cash rents in the future if the commodity prices, 

such as corn prices continue to increase. He noted that cash rents were a smaller 
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percentage of returns to farmland than occurring during the 2000 through 2005 period in 

most agricultural states. In addition, he argued that bidding among farmers for farm 

rental property can cause cash rental rate to increase unless commodity prices, such as 

corn prices, fall below normal price levels. Finally, Flanders, White and Escalante 

(2004) suggest that the determination of cash rents depends on expected farm returns, 

and because commodity prices are fluctuating and weather patterns are unpredictable, 

the residual “break-even” rent level can easily change.  

 

Interest Rate Component 

Another major component of the capitalized value approach is interest rates in 

general and the rate on long term U.S. Treasury bonds in particular. Thus it is important 

to also focus on the factors influencing interest rate fluctuations.  There are a number of 

factors influencing interest rates.  Some of the key factors are discussed in this section.  

 

The Condition of the U.S. Economy 

The changing economic condition of the U.S. economy can cause market interest 

rates to fluctuate. When the economy is growing, consumers have jobs and the demand 

for consumer durable and nondurable goods and services as well as housing expands. A 

portion of these expenditures are financed by credit extended from banks for large items, 

such as homes or cars, to finance these purchases. As the demand for credit increases, 

interest rates increase. Conversely, when the demand for credit decreases, interest rates 

may drop.  
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 Inflationary Pressures 

Inflationary pressures also play an important role in the interest rate changes. The 

rates on many loans are fixed in the loan contract. Lenders may be unwilling to lend 

money for a length of time if the purchasing power of money is expected to be less when 

the loan is repaid. Lenders will demand a higher interest rate known as an “inflation 

premium”. So inflation expectations may cause nominal interest rates to increase in an 

effort to gain the desired real interest income. Disinflation, on the other hand, may cause 

interest rates to decline. 

 

Fiscal Policy Actions of the Federal Government 

The federal government is the nation’s largest borrower. It has the highest credit 

rating, and the debt of federal government is treated as a preferred investment because of 

its taxing powers and the strength of the U.S. economy. Borrowing by the federal 

government to finance its expenditures reduces the level of private credit available, 

which drives up interest rates in capital markets.  This is often referred to as “crowing 

out”. 

Federal farm commodity policy, to the extent that it stabilizes net farm incomes, 

also affects farmland values through capitalization of farm commodity policy benefits 

into farmland values. 

 

 

 



 

24 
 

 

Monetary Policy Actions of the Federal Government 

 The Federal Reserve System, the nation’s central bank, has key discretionary 

policy tools it can use to effect changes in market interest rates in normal times. 

Expansionary monetary policy actions taken to lower the federal funds rate will lower 

market interest rates and stimulate activity in the economy.  Conversely, contractionary 

monetary policy actions to retard inflationary pressures will drive interest rates up and 

slow economic activity. 

 

International Forces 

International forces also can have a significant effect on interest rates. To extent 

that foreign investors are willing to lend their money to the U.S. by purchasing U.S.  

Treasury securities, interest rates will be lower than they would be otherwise.  Potential 

contagion from global financial markets can also cause domestic financial markets to be 

more conservative in their lending policies, which can drive up interest rates to reflect a 

risk premium. An example is the current euro zone sovereign debt crisis and the 

perceived risk and uncertainty associated with potential contagion to U.S. financial 

markets. Finally, should foreign purchases of government securities soften, the U.S. 

Treasury must pay higher rates on public borrowings to attract domestic investors, which 

can further increase crowding out in private markets and drive up interest rates.   
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Other Factors 

Other factors can also cause interest rates to change.  Changes in the relative 

health of the U.S. and global economies can lead to fluctuations in exchange rates which, 

in turn, can lead to policy changes that either directly or indirectly affect interest rates. 

Finally, meteorological and other unpredictable natural disasters may affect the demand 

of funds, which may also lead to interest rates change.    

 

Impact of Interest Rates on Farmland Prices 

 

There has been a great deal of focus on cash rents and returns to farmland when 

examining trends in farmland prices. Although these two factors deserve considerable 

focus, the impact that interest rate fluctuations play in influencing farmland prices 

should not be ignored. Interest rates not only influence the cost of borrowing to purchase 

farmland, but they also affect the opportunity rate of return on alternative uses of funds. 

In addition, the capitalized value of farmland is, by definition, directly affected by 

interest rates. Farmland prices and their capitalized value would be much lower had not 

interest rates decreased sharply in recent years.  

Agricultural economists generally agree that farmland market values should 

largely reflect their discounted future returns, which includes both ordinary net income 

from operations as well as expected after-tax capital gains income. There are some 

models that incorporate spatial relationships of non-income benefits of ownership 

(Huang, et.al, 2006). Such non-pecuniary life style returns to ownership however are 

difficult to measure however. It is commonly agreed, however, that increases in returns 
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to farmland will causes farmland prices and capitalized values to increase while 

increases in the discount rate representing a long term interest rate would lead the 

decrease in these values.  

Schnitkey and Sherrick (2011) focused on the use of the 10-year constant-

maturity U.S. Treasury bond rate when discounting future returns to farmland. Figure 2 

illustrated the historical trend in the 10-year constant maturity U.S. Treasury bond rate, 

which shows a break point in this trend. They noted that the nominal 10-year constant 

maturity U.S. Treasury bond rate has decreased since the early-1980s. Figure 2 

highlights the decline in this time series from 13.91 percent in 1981 to a low of 2.79 

percent in 2011. As interest rates decrease, capitalized asset values rise because future 

cash flows are discounted at a lower rate. The trend in farmland market values versus 

capitalized farmland values for Illinois is shown in Figure 3.  Farmland is an infinitely-

lived asset with a stream of expected net cash flows in perpetuity. Because of this 

feature, farmland prices are much more sensitive when interest rates change than other 

assets with a shorter useful life. 

Schnitkey (2010) noted that decreasing interest rates counter decreases in cash 

rents relative to farmland prices. Falling interest rates tend to cause asset prices, 

including farmland prices, to increase. Schnitkey advanced two reasons for this. First, it 

is typically easier to finance farmland purchases when interest rates are low.  As interest 

rates decrease, borrowers pay less in loan payments, thereby allowing them to cash flow 

the financing of a larger parcel of land. Second, interest rates represent returns on 

alternative investment. As interest rates decrease, the attractiveness of alternative fixed  
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Resource: Federal Reserve Economic Data available at http://research.stlouisfed.org/fred2/ 
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Resource: USDA available at http://www.nass.usda.gov/, Federal Reserve Economic Data available at http://research.stlouisfed.org/fred2/
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income investments drops relative to the investment in farmland, thereby making the 

purchase of farmland more attractive than if interest rates were high. 

Recent minutes of the Board of Governors of the Federal Reserve System clearly 

indicate their intent to keep interest rates at current levels well into 2014. Thus the risk 

that rising interest rates would lower capitalized value of farmland is largely off the 

table. Any risk associated with declining farmland values therefore would appear to be 

tied to the factors affecting cash rental rates. This is a distinct possibility given the 

“flash” drought affecting the northern tier of states in 2012, where farmland values have 

been rising at double digit levels for five of the last six years according to published data 

(NASS). The extent of the drought effect will be mitigated by crop insurance indemnity 

payments and federal disaster programs.  

 

Quantifying Joint Impacts of Cash Rents and Interest Rates 

The capitalization formula for an infinitely-lived asset like farmland captures 

both the factors affecting landlord’s expected cash rental income and a long term interest 

rate. The long term interest rate serves as the capitalization or “cap” rate used to discount 

an expected stream of cash rents back to the present.  The capitalization formula for an 

infinitely-lived asset can be expressed as follows:  

CV = CRAC / CAPRATE 

where: 

CV = capitalized value per acre 

CRAC = expected cash rental income per acre 
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CAPRATE = the capitalization rate 

The variable used to represent the capitalization rate (CAPRATE) is typically the 

10-year constant maturity U.S. Treasury bond rate. This equation clearly suggests how a 

capitalized value would increase if interest rates decline or if cash rental income is 

expected to increase. If the capitalized value is greater than the existing market value, 

farmland is said to be undervalued. Conversely, if the capitalized value is less than 

existing market value, farmland is said to be overvalued.  Figure 3 above, for example, 

showed that farmland values in Illinois were overvalued in the early-1980s.  Subsequent 

corrections in the farmland market in the years to follow, when farmland values fell 

sharply, brought farmland values more closely into trend with capitalized values. 

Schnitkey and Sherrick discussed this adjustment of farmland price occurring during the 

mid-1980s. They noted that, since 1986, farmland prices and capitalized values followed 

similar trends. On average, farmland prices were approximately 5 percent higher than 

capitalized values over the1986-2010 period.  The rate of growth in both market and 

capitalized values between 2005 and 2010 rose sharply in many northern states because 

of the dramatic increase in energy-related commodity prices like corn and the sharp 

decline in interest rates. 

While both market and capitalized values have risen sharply in recent years, 

farmland prices have not exceeded capitalized values to the degree observed in the 

1980s. One can conclude that before farmland prices decrease, capitalized values 

probably have to fall, and capitalized values will decline if there is increase in interest 

rates or decrease in returns to farmland. 



 

31 
 

 

It is obvious that the decrease in interest rates in recent years has been a major 

factor in driving up capitalized values as well as market prices. This could lead to a 

major correction in farmland valuation, perhaps of the magnitude seen in the 1980s, 

should the U.S. economy recover faster than currently expected, which could lead to 

higher interest rates.  
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CHAPTER IV 

MODEL DESIGN, DATA AND ESTIMATION 

 

The national farm sector balance sheet published by the U.S. Department of 

Agriculture implies an all-time low aggregate farm leverage position due largely to 

rising farmland values. It is true that the farm sector is significantly less leveraged than it 

was back in the early-1980s. The level of farm debt outstanding has increased much 

more slowly since the mid-1980s than the value of farmland.  Many lenders, in times of 

uncertainty, may tend to base their mortgage lending decisions more on the capitalized 

value of farmland as opposed to its current market value.  

One of the stated objectives of this study presented in Chapter I was to stress test 

projected trends in the capitalized value of farmland in selected key agricultural 

production regions where market values have been increasing at double-digit rates. To 

achieve this objective, this chapter study will initially compare examine historical trends 

in both the capitalized and market value of farmland. The results from an econometric 

analysis of real cash rental rates for these locations targeted will then be presented.  

Projections of future capitalized values under alternative stress scenarios for the 2012-

2014 period based on these econometric results will be presented in Chapter V. 

 

Scope of Analysis 

There are ten farm production regions in the U.S. according to the U.S. 

Department of Agriculture; these are the Pacific, Mountain, Northern Plains, Southern 
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Plains, Lake States, Corn Belt, Delta States, Northeast, Southeast and Appalachian 

regions.  This study focuses on two of the Corn Belt and Lake States regions where 

major farm commodities play an important role in state revenue and where farmland 

prices has risen at double digits rates in recent years.   

One of the major factors influencing farmland values in these two regions is the 

direct effect that renewable fuel mandates have had on corn prices and the indirect 

effects on other major commodities. In the following sections, the historical trends in 

farmland market values and capitalized values for the eight states comprising these two 

regions are presented. These states are Illinois, Iowa, Indiana, Michigan, Minnesota, 

Missouri, Ohio and Wisconsin. In addition, the econometric approach used in this study 

to model real cash rent per acre is presented, followed by a discussion of the estimated 

equations. The capitalized values will then be determined by dividing projected cash 

rents by the 10-year constant maturity Treasury bond rate. 

 

Capitalized Value versus Market Value Trends 

Based on the approach introduced in Chapter III, the historical capitalized value 

of farmland in these two production regions was calculated. The calculated capitalized 

values are then compared to the historical market values in each of these eight states.  

The following graphs show how farmland market values versus capitalized values have 

changed over the 1967-2011 period. 
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Corn Belt Region 

The Corn Belt production region consists of the following states: Illinois, 

Indiana, Iowa, Missouri and Ohio. The trends in market and capitalized farmland values 

are described in these states below. 

The capitalized values provided by the capitalization equation discussed in 

Chapter III closely follow farmland market values in Illinois as can be seen in Figure 4. 

The only major divergence between farmland market values and capitalized values 

happened during the early and mid-1980s. The largest divergence occurred in 1981; the 

farmland market of $2,188 per acre was 1.67 times the capitalized value of $818 per 

acre. From1981 to 1986, farmland market values fell from $2,188 per acre to $1,232 per 

acre, which was actually a little below the capitalized value of $1,301 per acre. Since 

1986, farm land market values and capitalized values have tracked each other closely, 

with market values running approximately 5 percent higher than capitalized values on 

average from 1986 through 2011. Because of the increase in commodity prices in 

general and corn in particular, Illinois farmland prices increased from $3,210 per acre in 

2005 up to $5,700 per acre in 2011, an increase of 77.6 percent. During the same period, 

capitalized values actually increased at a faster rate. In 2011, capitalized value of $6,559 

per acre were actually larger than the market value of $5,700 per acre, suggesting that 

farmland in 2011 was somewhat undervalued based on its capitalized value While net 

farm incomes in Illinois have risen over the period, leading to higher cash rents, the 10-

year constant maturity Treasury bond rate has fallen sharply.  This added to the rising 

capitalized value based on profitability. 
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The capitalized values and current market values also track each other closely as 

can be seen in Figure 5. Like Illinois, the most recent major divergence between market 

values and capitalized values in Indiana happened during the early and mid-1980s. The 

largest divergence occurred in 1981 where the market of $2,031 per acre was 1.61 times 

the capitalized value of $779 per acre. Between1981 to 1986, market values in Indiana 

fell from $2,031 per acre to $1,167 per acre, which was very close to the capitalized 

value of $1,115 per acre. Since 1986, farm land market values and capitalized values 

have also tracked each other closely in Indiana. But market values were nearly 21 

percent higher than capitalized values on average from 1986 through 2011. Market 

values increased from $3,000 per acre in 2005 to $4,800 per acre in 2011, an increase of 

60 percent. Capitalized values increased at an even faster rate. The capitalized value of 

$5,448 per acre in Indiana was higher than the market of $4,800 per acre in 2011. This 

suggests that Indiana farmland was undervalued from a capitalization perspective last 

year. 

In Iowa, the capitalized values closely follow farmland market values, as can be 

seen in Figure 6. A major divergence between the market value and capitalized value 

happened during the early and mid-1980s, much like Illinois and Indiana. The largest 

divergence occurred in 1981; the farmland market of $1,999 per acre was 2.45 times the 

capitalized value of $817 per acre. From1981 to 1986, Iowa farmland market values fell 

from $1,999 per acre to $873 per acre, which was below the capitalized value of $1,141 

per acre. Since 1986, the trend in market values and capitalized values in Iowa have 

tracked each other closely, although market values were nearly 2.6 percent below
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Resource: USDA available at http://www.nass.usda.gov/, Federal Reserve Economic Data available at http://research.stlouisfed.org/fred2
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Resource: USDA available at http://www.nass.usda.gov/, Federal Reserve Economic Data available at http://research.stlouisfed.org/fred2
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Resource: USDA available at http://www.nass.usda.gov/, Federal Reserve Economic Data available at http://research.stlouisfed.org/fred2
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capitalized values on average from 1986 through 2011. An average market value of 

$5,600 per acre in 2011 was 112 percent higher than the average of $2,640 in 2005.  

However, capitalized values increased at an even faster rate. By 2011, the capitalized 

value of $7,025 per acre was substantially higher than the market value $5,600 per acre, 

again suggesting the Iowa farmland was undervalued from a capitalization perspective 

last year. 

The capitalized value of farmland in Missouri closely follows market values as 

illustrated in Figure 7. Much like the other Corn Belt states, the capitalized value dipped 

below market values during the farm financial crisis.  The largest divergence occurred in 

1981 where the market value of $990 per acre was 2 times the capitalized value of $495 

per acre. Since that major correction, market values have closely tracked their 

capitalized values until the last few years where a sharp decline in interest rates helps 

explain a sharp increase in the capitalized value In 2011, the capitalized value of $3,799 

per acre was larger than the farmland price of $2,530 per acre, suggesting at current rates 

farmland in Minnesota was undervalued from a capitalization perspective.  

The capitalized values of farmland in Ohio exhibit an upward trend over the 

1976-2011 period as do market values (Figure 8). The major divergence between market 

values and capitalized values again occurred during the farm financial during the early 

and mid-1980s. From1981 to 1986, market values in Ohio fell from $1,831 per acre to 

$1,136 per acre, which was still higher the capitalized value of $915 per acre. Since 

1986, market values in Ohio were above capitalized values. But this gap closed in 2011, 

when the capitalized value of $3,943 per acre was 8 percent lower than the farmland 
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Resource: USDA available at http://www.nass.usda.gov/, Federal Reserve Economic Data available at http://research.stlouisfed.org/fred2 

Note: data from 1995-2008 is not available.
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Resource: USDA available at http://www.nass.usda.gov/, Federal Reserve Economic Data available at http://research.stlouisfed.org/fred2
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price of $4,300 per acre suggesting a slight overvaluation of farmland from a 

capitalization perspective. 

 

Lake States Region 

The Lake States production region consists of the following states: Michigan, 

Minnesota and Wisconsin. The trends in market and capitalized farmland values are 

described in these states below. 

While both capitalized values and market values have exhibited an upward trend 

over the 1976-2011 period in Michigan, the divergence has been greater than observed in 

the Corn Belt states of Illinois, Indiana and Iowa (Figure 9). Michigan has a greater 

commitment to the dairy industry, which has suffered relatively lower profit margins than 

these more heavily corn-based states. This helps explain the much lower capitalized 

values relative to market value.  From1981 to 1986, market values fell from $1,289 per 

acre to $1,012 per acre. Since 1986, both market values and capitalized values have risen. 

Market values rose by 25 percent from $3,070 per acre in 2005 to $3,850 per acre in 

2011, a slower rate than seen in the Corn Belt states of Illinois, Indiana and Iowa. In 

2011, capitalized value of $3,226 per acre was below the market value of $3,850 per acre, 

which suggests that farmland is overvalued in Michigan from a capitalization perspective.  

The capitalized values track market values closely in Minnesota as shown in Figure 10. A 

major divergence between market values and capitalized values occurred during the farm 

financial crisis during the early and mid-1980s. The largest divergence occurred in 1981 

where the average market of $1,281 per acre was 2.59 times of the capitalized value of 
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Resource: USDA available at http://www.nass.usda.gov/, Federal Reserve Economic Data available at http://research.stlouisfed.org/fred2
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Resource: USDA available at http://www.nass.usda.gov/, Federal Reserve Economic Data available at http://research.stlouisfed.org/fred2
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$495 per acre. During the1981-1986 period, market values fell from $1,281 per acre to 

$694 per acre, which was little below the capitalized value of $701 per acre. Since 1986, 

market values and capitalized values have tracked each other closely until the last few 

years when market values rose sharply reflecting higher grain prices. Market values in 

2011 averaged $3,350 per acre, an increase of 63 percent over 2005 market values. 

During the same period, capitalized values increased at an ever faster rate than market 

values. In 2011, the capitalized value of $4,839 per acre was much higher than the 

farmland price of $3,350 per acre. This suggests that farmland in Minnesota was 

undervalued from a capitalization perspective. 

The capitalized value and market value of farmland in Wisconsin also exhibits an 

upward trend over the 1976-2011 period as shown in Figure 11. Like the other states, the 

capitalized value fell sharply below the market value during the farm financial crisis in 

the early and mid-1980s. From1981 to 1986, farmland market values fell from $1,152 per 

acre to $836 per acre, which was higher than the capitalized value of $635 per acre. Since 

1986, farm land market values were increasingly well above the corresponding 

capitalized values. This is despite capitalized values rising at a faster rate over the 1986-

2011 period. In 2011, the capitalized value of $3,548 per acre was lower than the market 

value of $4,050 per acre, suggesting that farmland is overvalued from a capitalization 

perspective. 

From above graphs and description, it is clear how market values and capitalized 

values of farmland change in past. The capitalized value of farmland may be used by 

many lenders in time of rising risk when making loan decisions. Projecting capitalized
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Resource: USDA available at http://www.nass.usda.gov/, Federal Reserve Economic Data available at http://research.stlouisfed.org/fred2
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values over 2012 to 2014, which will be important from both an ownership as well as a 

lenders perspective is an important aspect of this study. To project capitalized value, the 

first step is to econometrically project future trends in annual cash rent per acre.  

 

Econometric Analysis of Cash Rent 

As discussed in Chapter II, non-operator landlords make adjustments to their 

desired cash rental rates based in part, on the expected profitability of the tenant’s 

farming operation. Net farm income represents a measure of profitability. Thus, 

expected future real net farm income can considered as a major factor affecting real cash 

rental rates.  

To assess the effect of the real net farm income on real cash rent, this study will 

use a distributed lag model to capture this effect. Non-operator landlords make 

adjustments to their desired cash rental rates based on the expected profitability of their 

tenants. Moreover, when considering the fluctuation in annual net farm income, 

landlords base their expectations, in part, upon net farm income in previous years.  A 

distributed lag model is one approach used to predict current values of a dependent 

variable based on both the current values and the lagged values of an explanatory 

variable. The distributed lag model has used in many time series data studies. Lambert 

and Griffin (2004) used a distributed lag model to examine factors as commodity prices,  

soil productivity and government payments on cash rental rates.  A distributed lag model 

was also used by Fouda (2010) to analyze the inter-temporal impacts of selected 

economic variables on the Cameroonian economic growth. Fouda found that while 
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investment had a positive effect on Cameroonian growth in the current year, government 

expenditures had a negative effect after one year.  

As is mentioned above, this study selects a distributed lag model as the 

appropriate approach to quantify current and past real net farm income on real cash rent.   

The general form of the distributed lag model used in this study to project real 

cash rent per acre is given by: 

 

where: 

RCR real cash rent given by cash rent per acre divide the GDP deflator. 

RNFI real net farm income given by net farm income divided the GDP deflator. 

The expected sign for the coefficients on the current and lagged real net farm 

income should be positive because the non-operator landlord is hypothesized to adjust 

cash rental rates based on the weighted current and lagged profitability of the leased 

land. As net farm income increases, non-operator landlords will charge more rent. 

This study also examined the effect of adding the lagged dependent variable on 

the right-hand side of the previous equation to further examine the speed of response to 

current and lagged real net farm income. The expected sign for the coefficient on the 

lagged dependent variable should also be positive. This second model would take the 

following form: 
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Data Series Used in Estimation 

The definition of the variables used in this study and the sources of data used in 

this study are described in this section. 

Net Farm Income  

Net farm income reflects both monetary and non-monetary returns to farm 

operators after all production expenses have been deducted. Gross farm income includes 

cash receipts, the value of home consumption of farm production, the imputed value of 

the farm dwelling and the net inventory change. Farm production expenses captures cash 

expenses, which includes hired labor costs, interest and property taxes, plus depreciation 

of machinery, equipment and buildings. The data for net farm income used in this study 

was collected from the Economic Research Service, U.S. Department of Agriculture 

over the 1950-2011 period at the state level.  The states are the eight states comprising 

the Corn Belt and Lake States regions mentioned above. 

 

10-year Constant Maturity Treasury Bond Rate 

The 10-year constant maturity U.S. Treasury bond rate published by the Board of 

Governors of the Federal Reserve System is the interest rate the federal government 

would pay the bondholder for every 10 years.   From the daily yield curve, which relates 

the yield on a security to its time to maturity, the U.S. Treasury determines yields on 

Treasury securities at a constant maturity for a variety of terms or maturities. The data 

over 1950-2011 periods of 10-year constant maturity Treasury bond rate was used as the 

“capitalization rate” to calculate  the capitalized values in this study. 
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Cash Rent 

Cash rent refers to the amount of money paid as rent to the non-operator 

landlord.  While not examined in this study, share rents could be converted to a cash 

equivalents basis. Annual data for cash rent over 1950-2011 period for each of the eight 

states was obtained from the National Agricultural Statistics Service, U.S. Department of 

Agriculture. 

 

Farmland Value 

The historical farmland values presented in this study represent the value of crop 

and pasture land, and exclude buildings and other capital improvements.  The data series 

are published by the National Agricultural Statistics Service, U.S. Department of 

Agriculture. The data series covers the 1950-2011 period for the eight states comprising 

the Corn Belt and Lake States regions. 

 

GDP Deflator  

The price deflator for gross domestic product (GDP) is commonly referred to as 

the implicit GDP price deflator.  It is an index of the level of prices of all goods and 

services in the U.S. economy. This index is used to measure real GDP. The time series 

for the implicit GDP price deflator is published by the Board of Governors of the Federal 

Reserve System.  The data series used in this study covers the 1950-2011 period, and is 
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used to measure the real cash rents and net farm income to account for the influence of 

inflation. 

A statistical description of the variables used in this study is presented in table 1 

below.  

 

Econometric Estimation 

This section describes the econometric results from estimating the impact of real 

net farm income on real cash rent. The Eviews 6.0 econometric package was used in this 

study to estimate the coefficients in the two real cash rent distributed lag models in 

presented in Chapter III. The application of regression analysis will quantify whether or  

not the coefficients on the independent variables are statistically significant and the 

impact that current and lagged variables have on explaining real cash rent per acre in 

each state. The details from this regression analysis are presented in the following tables. 

Notable highlights in these estimated equations are discussed as well. 

Table 2 compares the regression results for model 1 and model 2 for real cash 

rents in Illinois. The signs on several coefficients in for model 1 are different than 

expected; the coefficient on current real net farm income and real net farm income 

lagged one year are negative rather than positive. The signs on all real net farm income 

variables have the expected signs in model 2. In addition, the coefficient on the lagged 

dependent variable adds to the explanation of the speed to which non-operator landlords 

adjust real cash rents. Overall, model 2 outperforms model 1; the student t test statistics  
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Table 1- Descriptive Statistics, 1950-2011 

Variable Mean 
Standard 
Deviation Min Max Variable Mean 

Standard 
Deviation Min Max 

GDPDEF 53.4310 32.84725 14.648 113.357 10YCTBR 6.286 2.688 2.4 13.91 
NFI 
Iowa 1893990 1411649 -68864 7025965 

CR 
Ohio 63.846 26.633 4.98 110 

NFI 
Illinois 1386074 987949.9 -488113 5333209 

CR 
Wisconsin 49.33 21.957 5.82 99 

NFI 
Indiana 794492.7 627938 -385635 3172417 

CR 
Illinois 94.93 41.963 9.07 183 

NFI 
Michigan 532344 391681 218496.2 2033040 

CR 
Michigan 45.68 20.44 3.97 90 

NFI 
Minnesota 1286562 1071144 86338.1 5836394.9 

CR 
Indiana 82.91 34.98 6.83 152 

NFI 
Missouri 822048.6 640913 62824 3055181 

CR 
Minnesota 60.44 29.99 4.88 135 

NFI 
Ohio 800586.7 531452.6 -43668 2246961.9 

CR 
Missouri 50.05 26.1 3.19 106 

NFI 
Wisconsin 944947.7 547878.8 318594.9 2577221 

CR 
Iowa 95.62 43.63 8.51 196 

MV 
Wisconsin 1015.41 1091.043 89 4050 

MV 
Illinois 1488.3 1292.3 174 5700 

MV 
Ohio 1339.43 1159.238 136 4300 

MV 
Missouri 732.1 660.4 64 2530 

MV 
Michigan 1159.62 1116.968 99 3900 

MV 
Indiana 1354.98 1178.3 137 4800 

MV 
Minnesota 867.75 830.0039 84 3350 

MV 
Iowa 1243.45 1158.3 161 5600 

Note: GDPDEF refers to GDF deflator; NFI refers to net farm income; 10YCTBR refers to 10-year constant bond rate; CV refers to capitalized value; 
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Table 2- Distributed Lag Model Estimation Results, Illinois, 1950-2011. 

  
Model 1 

    
Model 2 

  
Variable Coefficient Std. Error t-Stat Probability  Variable Coefficient Std. Error t-Stat Probability  

C 1.2222 0.14392 8.4926 0 C 0.018087 0.06303 0.287 0.776 

RNFI -4.00E-06 4.17E-06 -0.958 0.344 RNFI 1.45E-06 9.41E-07 1.537 0.133 

RNFI (-1) -7.93E-07 4.46E-06 -0.178 0.86 RNFI (-1) 1.25E-06 9.62E-07 1.302 0.20 

RNFI (-2) 1.95E-06 4.53E-06 0.431 0.669 RNFI (-2) 1.54E-06 9.74E-07 1.579 0.123 

RNFI (-3) 3.68E-06 4.44E-06 0.829 0.412 RNFI(-3) 1.89E-06 1.00E-06 1.884 0.07 

RNFI (-4) 1.04E-05 4.36E-06 2.377 0.022 RNFI (-4) 1.53E-06 1.07E-06 1.426 0.16 

     
RCR (-1) 0.8564 0.0443 19.33 0.00 

 

0.2254 
   

 

0.958 
   F-stat 2.3861 

   
F-stat 141.306 

   Probability 
(F-stat) 0.0546 

   

Probability 
(F-stat) 0 

   Note: all the results are estimated from Model1 and Model2.
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suggest the significance of the coefficients on the explanatory variables at 25% level or 

better, and the R2 is substantially higher than model 1, which suggests a much better 

goodness of fit. The goodness of fit for model 2 is illustrated in Figure 12. 

Table 3 compares the regression results for model 1 and model 2 for real cash 

rents in Indiana. The signs on several coefficients in for model 1 are different than 

expected; the coefficient on current real net farm income and real net farm income 

lagged one year are negative rather than positive. The signs on all real net farm income 

variables have the expected signs in model 2. In addition, the coefficient on the lagged 

dependent variable adds to the explanation of the speed to which non-operator landlords 

adjust real cash rents. Overall, model 2 outperforms model 1; the student t test statistics 

suggest the significance of the coefficients on the explanatory variables at 20% level or 

better and the R2 are substantially higher than model 1, which suggests a much better 

goodness of fit. The goodness of fit for model 2 is illustrated in Figure 13. 

Table 4 compares the regression results for model 1 and model 2 for real cash 

rents in Iowa. The signs on several coefficients in for model 1 are different than 

expected; the coefficient on current real net farm income, real net farm income lagged 

one year and real net farm income lagged two years are negative rather than positive. 

The signs on all real net farm income variables have the expected signs in model 2. In 

addition, the coefficient on the lagged dependent variable adds to the explanation of the 

speed to which non-operator landlords adjust real cash rents. Overall, model 2 

outperforms model 1; the student t test statistics suggest the significance of the 

coefficients on the explanatory variables at 15% level or better, and the R2 is 
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Table 3- Distributed Lag Model Estimation Results, Indiana, 1950-2011 

  
Model 1 

    
Model 2 

  
Variable Coefficient Std. Error t-Stat Probability  Variable Coefficient Std. Error t-Stat Probability  

C 1.123 0.1214 9.255 0 C 0.016244 0.0607 0.268 0.79 

RNFI -1.28E-05 7.04E-06 -1.817 0.0765 RNFI 1.51E-07 1.79E-06 0.084 0.933 

RNFI (-1) -7.22E-06 7.58E-06 -0.953 0.346 RNFI (-1) 2.36E-06 1.80E-06 1.312 0.198 

RNFI (-2) 5.36E-06 7.71E-06 0.695 0.491 RNFI (-2) 3.38E-06 1.81E-06 1.87 0.069 

RNFI (-3) 1.05E-05 7.43E-06 1.414 0.165 RNFI(-3) 1.66E-06 1.89E-06 0.88 0.384 

RNFI (-4) 1.98E-05 7.29E-06 2.72 0.010 RNFI (-4) 4.14E-06 1.97E-06 2.10 0.042 

     
RCR (-1) 0.861 0.0462 18.632 0.00 

 

0.308 
   

 

0.9586 
   F-stat 3.65 

   
F-stat 142.75 

   Probability 
(F-stat) 0.0079 

   

Probability 
(F-stat) 0 

   Note: all the results are estimated from Model 1 and Model 2. 

 

 

 

 

 



 

57 
 

 

 

 

 



 

58 
 

 

 

Table 4- Distributed Lag Model Estimation Results, Iowa, 1950-2011 

  
Model 1 

    
Model 2 

  
Variable Coefficient Std. Error t-Stat Probability  Variable Coefficient Std. Error t-Stat Probability  

C 1.458 0.196 7.42 0 C -0.144 0.0684 -2.107 0.0419 

RNFI -4.55E-06 3.50E-06 -1.3 0.20 RNFI 3.43E-07 7.1E-07 0.4839 0.631 

RNFI (-1) -1.42E-06 4.15E-06 -0.341 0.735 RNFI (-1) 1.34E-06 8.24E-07 1.623 0.113 

RNFI (-2) -1.60E-06 4.04E-06 -0.397 0.694 RNFI (-2) 2.34E-06 8.10E-07 2.895 0.006 

RNFI (-3) 4.17E-06 4.23E-06 0.986 0.33 RNFI(-3) 1.46E-06 8.31E-07 1.757 0.087 

RNFI (-4) 5.82E-06 3.92E-06 1.486 0.145 RNFI (-4) 2.02E-06 8.25E-07 2.453 0.019 

     
RCR (-1) 0.9239 0.0366 25.242 0.00 

 

0.1248 
   

 

0.96 
   F-stat 1.169 

   
F-stat 147.53 

   Probability 
(F-stat) 0.341 

   

Probability 
(F-stat) 0 

   Note: all the results are estimated from Model 1 and Model 2.
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substantially higher than model 1, suggesting a much better goodness of fit. The 

goodness of fit for model 2 is illustrated in Figure 14. 

Table 5 compares the regression results for model 1 and model 2 for real cash 

rents in Missouri. The signs on several coefficients in for model 1 are different than 

expected; the coefficient on current real net farm income and real net farm income 

lagged four years are negative rather than positive. The signs on all real net farm income 

variables have the expected signs in model 2 except the coefficient on current real net 

farm income. In addition, the coefficient on the lagged dependent variable adds to the 

explanation of the speed to which non-operator landlords adjust real cash rents. Overall, 

model 2 again outperforms model 1; the student t test statistics suggest the significance 

of the coefficients on some explanatory variables at a high level. The significance of the 

coefficients on one year lagged real net farm income and one year lagged real cash rent 

is at less than 1%. The R2 is substantially higher than model 1, which suggests a better 

goodness of fit. The goodness of fit for model 2 is illustrated in Figure 15. 

Table 6 compares the regression results for model 1 and model 2 for real cash 

rents in Ohio. The signs on several coefficients in for model 1 are different than 

expected; the coefficient on current real net farm income, real net farm income lagged 

one year and real net farm income lagged three years are negative rather than positive. 

The signs on all real net farm income variables have the expected signs in model 2. In 

addition, the coefficient on the lagged dependent variable adds to the explanation of the 

speed to which non-operator landlords adjust real cash rents. Overall, model 2 

outperforms model 1; the student t test statistics suggest the significance of the 
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Table 5- Distributed Lag Model Estimation Results, Missouri, 1950-2011 

  
Model 1 

    
Model 2 

  
Variable Coefficient Std. Error t-Stat Probability Variable Coefficient Std. Error t-Stat Probability 

C 1.0324 0.141 7.33 0 C 0.008178 0.067 0.122 0.904 

RNFI -6.13E-06 6.89E-06 -0.89 0.382 RNFI -1.32E-06 1.58E-06 -0.836 0.412 

RNFI (-1) 1.47E-07 7.43E-06 0.020 0.98 RNFI (-1) 6.45E-06 1.68E-06 3.85 0.001 

RNFI (-2) 3.03E-06 7.53E-06 0.403 0.69 RNFI (-2) 3.77E-07 1.71E-06 0.220 0.827 

RNFI (-3) 5.08E-07 7.29E-06 0.0697 0.945 RNFI(-3) 8.01E-07 1.67E-06 0.480 0.636 

RNFI (-4) -2.33E-06 6.68E-06 -0.349 0.73 RNFI (-4) 1.66E-06 1.70E-06 0.975 0.34 

     
RCR (-1) 0.868 0.0664 13.07 0.00 

 

0.0413 
   

 

0.9199 
   F-stat 0.241 

   
F-stat 44.0123 

   Probability 
(F-stat) 0.941 

   

Probability 
(F-stat) 0 

   Note: all the results are estimated from Model 1 and Model 2. 
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Note: the data from 1995-2008 is not available. 
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Table 6- Distributed Lag Model Estimation Results, Ohio, 1950-2011 

  
Model 1 

    
Model 2 

  
Variable Coefficient Std. Error t-Stat Probability  Variable Coefficient Std. Error t-Stat Probability  

C 1.1946 0.1705 7 0 C -0.2293 0.0424 -5.41 0.00 

RNFI -1.51E-05 9.72E-06 -1.553 0.128 RNFI 1.81E-06 1.55E-06 1.167 0.251 

RNFI (-1) -1.08E-05 1.30E-05 -0.836 0.408 RNFI (-1) 3.33E-06 2.03E-06 1.645 0.108 

RNFI (-2) 2.52E-06 1.30E-05 0.194 0.847 RNFI (-2) 4.84E-06 1.94E-06 2.488 0.018 

RNFI (-3) -1.25E-07 1.34E-05 -0.009 0.993 RNFI(-3) 8.18E-07 1.95E-06 0.419 0.678 

RNFI (-4) 1.47E-05 1.13E-05 1.295 0.202 RNFI (-4) 5.57E-06 1.73E-06 3.222 0.003 

     
RCR (-1) 0.9845 0.0264 37.316 0.00 

 

0.164 
   

 

0.9804 
   F-stat 1.605 

   
F-stat 309.18 

   Probability 
(F-stat) 0.18 

   

Probability 
(F-stat) 0 

   Note: all the results are estimated from Model 1 and Model 2.
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coefficients on the explanatory variables at 25% or better, and the R2 is substantially  

higher than model 1, suggesting a much better goodness of fit. The goodness of fit for 

model 2 is illustrated in Figure 16. 

Table 7 compares the regression results for model 1 and model 2 for real cash 

rents in Michigan. The signs on several coefficients in for model 1 are different than 

expected; the coefficient on real net farm income lagged one year and real net farm 

income lagged three years are negative rather than positive. The signs on all real net 

farm income variables have the expected signs in model 2. In addition, the coefficient on 

the lagged dependent variable adds to the explanation of the speed to which non-operator 

landlords adjust real cash rents. Overall, model 2 outperforms model 1; the student t test 

statistics suggest the significance of the coefficients on the explanatory variables at a 

high level but lower than that of model 1, and the R2 is substantially higher than model1, 

suggesting a better  goodness of fit. The goodness of fit for model 2 is illustrated in 

Figure 17. 

Table 8 compares the regression results for model 1 and model 2 for real cash 

rents in Minnesota. The signs on several coefficients in for model 1 are different than 

expected; the coefficient on current real net farm income and real net farm income 

lagged one year are negative rather than positive. The signs on all real net farm income 

variables have the expected signs in model 2. In addition, the coefficient on the lagged 

dependent variable adds to the explanation of the speed to which non-operator landlords 

adjust real cash rents. Overall, model 2 outperforms model 1; the student t test statistics 

suggest the significance of the coefficients on almost all the explanatory variables at 
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Table 7- Distributed Lag Model Estimation Results, Michigan, 1950-2011 

  
Model 1 

    
Model 2 

  
Variable Coefficient Std. Error t-Stat Probability  Variable Coefficient Std. Error t-Stat Probability  

C 0.611 0.067 9.115 0 C 0.0597 0.047 1.282 0.208 

RNFI 1.74E-06 6.4E-06 0.272 0.787 RNFI 6.83E-07 2.31E-06 0.296 0.769 

RNFI (-1) -4.93E-06 8.97E-06 -0.549 0.586 RNFI (-1) 3.99E-07 3.2E-06 0.125 0.901 

RNFI (-2) 1.24E-06 9.01E-06 0.137 0.891 RNFI (-2) 2.53E-06 3.12E-06 0.809 0.424 

RNFI (-3) -2.21E-06 9.86E-06 -0.224 0.824 RNFI(-3) 3.12E-06 3.45E-06 0.906 0.371 

RNFI (-4) 1.68E-05 8.90E-06 1.891 0.066 RNFI (-4) 1.25E-06 3.40E-06 0.368 0.715 

     
RCR (-1) 0.813 0.0749 10.85 0.00 

 

0.1417 
   

 

0.883 
   F-stat 1.354 

   
F-stat 46.34 

   Probability 
(F-stat) 0.261 

   

Probability 
(F-stat) 0 

   Note: all the results are estimated from Model 1 and Model 2. 
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Table 8-Distributed Lag Model Estimation Results, Minnesota, 1950-2011 

  
Model 1 

    
Model 2 

  
Variable Coefficient Std. Error t-Stat Probability  Variable Coefficient Std. Error t-Stat Probability  

C 0.7579 0.086 8.77 0 C 0.0186 0.051 0.364 0.718 

RNFI -2.37E-06 2.61E-06 -0.908 0.369 RNFI -4.91E-07 7.37E-07 -0.666 0.51 

RNFI (-1) -6.71E-09 2.93E-06 -0.0023 0.998 RNFI (-1) 1.73E-06 8.05E-07 2.148 0.038 

RNFI (-2) 1.83E-06 2.94E-06 0.623 0.537 RNFI (-2) 1.36E-06 8.02E-07 1.7 0.098 

RNFI (-3) 2.21E-06 2.96E-06 0.748 0.459 RNFI(-3) 1.43E-06 8.31E-07 1.726 0.093 

RNFI (-4) 6.05E-06 2.87E-06 2.11 0.041 RNFI (-4) 7.35E-07 8.64E-07 0.85 0.401 

     
RCR (-1) 0.8646 0.0537 16.1 0.00 

 

0.217 
   

 

0.9277 
   F-stat 2.28 

   
F-stat 79.08 

   Probability 
(F-stat) 0.064 

   

Probability 
(F-stat) 0 

   Note: all the results are estimated from Model 1 and Model 2.
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30% level or better, and the R2 is substantially higher than model 1, which suggests a 

much better goodness of fit. The goodness of fit for model 2 is illustrated in Figure 18. 

Table 9 compares the regression results for model 1 and model 2 for real cash 

rents in Wisconsin. The signs on several coefficients in for model 1 are different than 

expected; the coefficient on two years lagged real net farm income and real net farm 

income lagged three years are negative rather than positive. The signs on all real net 

farm income variables have the expected signs in model 2. In addition, the coefficient on 

the lagged dependent variable adds to the explanation of the speed to which non-operator 

landlords adjust real cash rents. Overall, model 2 outperforms model 1; the student t test 

statistics suggest the significance of the coefficients on the explanatory variables at a 

high level, and the R2 is substantially higher than model 1, which suggests a better 

goodness of fit. The goodness of fit for model 2 is illustrated in Figure 19. 

 

Summary and Conclusions 

           This chapter initially compared historical trends in both the capitalized and market  

value of farmland in the eight  states comprising the USDA’s Corn Belt and Lake States 

production regions over the 1976-2011 period.  The market values more closely tracked 

the capitalized in some states than others.  All states reflected a major market correction 

during the farm financial crisis in the 1980s. 

In addition, this chapter presented the results from an econometric analysis of 

real cash rental rates in the locations targeted in this analysis. The model with the lagged 

dependent variable capturing an additional adjustment factor resulted in the best fit of
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Table 9- Distributed Lag Model Estimation Results, Wisconsin, 1950-2011 

  
Model 1 

    
Model 2 

  
Variable Coefficient Std. Error t-Stat Probability  Variable Coefficient Std. Error t-Stat Probability  

C 0.4297 0.0808 5.318 0 C 0.044263 0.0355 1.249 0.22 

RNFI 4.47E-06 3.83E-06 1.269 0.25 RNFI 1.77E-06 1.17E-06 1.523 0.136 

RNFI (-1) 3.21E-06 4.42E-06 0.727 0.472 RNFI (-1) 1.93E-07 1.38E-06 0.139 0.89 

RNFI (-2) -2.68E-07 4.39E-06 -0.061 0.952 RNFI (-2) 1.03E-06 1.34E-06 0.77 0.446 

RNFI (-3) -8.81E-07 4.79E-06 -0.184 0.855 RNFI(-3) 1.91E-06 1.54E-06 1.244 0.221 

RNFI (-4) 1.25E-05 4.53E-06 2.75 0.009 RNFI (-4) 1.76E-06 1.54E-06 1.14 0.26 

     
RCR (-1) 0.79 0.065 12.07 0.00 

 

0.3753 
   

 

0.9359 
   F-stat 4.926 

   
F-stat 90.09 

   Probability 
(F-stat) 0.001273 

   

Probability 
(F-stat) 0 

   Note: all the results are estimated from Model 1 and Model 2.
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the historical data. The coefficients on the other explanatory variables reflecting current 

year and lagged real net farm income exhibited the expected signs and were statistically 

significant at various levels of student t test values.  

The econometric analysis of the effects that current and lagged exogenous 

variables on cash rent per acre will be combined with projected trends in these variables 

and the 10-year constant maturity U.S. Treasury bond rates will be used in Chapter V to 

project future capitalized values of farmland in the Corn Belt and Lake States production 

regions over the 2012-2014 period under alternative scenarios.
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CHAPTER V  

STRESS TESTING FUTURE CAPITALIZED FARMLAND VALUES 

 

Farm debt nationally has risen in recent years to the levels observed in the 

1980’s, but the sector’s solvency position has improved because of the rapidly rising 

farmland values during the biofuels era over the last five years. The uncertainty 

associated with these rapidly rising farmland values, however, has led some lenders to 

base their loan decisions on the capitalized value of farmland as opposed to its current 

market value. This makes expectations of future capitalized farmland values a very 

important element in decision making by both producers and lenders. This expectation 

should go beyond making a single point projection to also understanding the sensitivity 

of projected capitalized values to alternative trends in net farm income and U.S. 

government bonds rates. Although there are many studies advancing alternative 

approaches to explaining historical farmland market values and capitalized farmland 

values, little has been done to project future sensitivity of capitalized farmland values to 

external events.  Stress testing projected trends in capitalized farmland values under 

different macroeconomic and agricultural related scenarios is missing in the literature. 

This chapter presents projections of future capitalized values under assumed alternative 

economic environments over the 2012-2015 period. 
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Spreadsheet Model of Capitalized Farmland Values 

A spreadsheet model is used in this chapter to project capitalized farmland values 

in each of the eight states studied as well as regional averages over the 2012-2015 period 

based upon alternative economic conditions. These conditions reflect alternative 

assumptions for future trends in real net farm income at the state level as well as the rate 

on 10-year constant maturity U.S. government bonds. 

As discussed in last chapter, the distributed lag captures in model 2 provided a 

better fit of historical real cash rents per acre in each of the eight states modeled in this 

study.  These econometrically estimated equations are incorporated into a spreadsheet 

model designed to project the capitalized value of farmland at the state and regional 

levels. Initially, a baseline scenario reflecting a moving average of real net farm income 

(RNFI) at the state level over a 5-year period is assumed to represent the expected value 

for RNFI in a particular year. The expected value for the current and previous four years 

are used in the following equation to simulate annual real cash rent per acre (RCR) in the 

spreadsheet model for each state: 

 

After the real cash rents for the 2012-2015 period in each state level are 

projected, real cash rent per acre is converted to a nominal value.  The annual inflation 

rate over the 2012-2015 period is assumed to be 2 percent in the baseline scenario. This 

assumption is used to project the GDP implicit price deflator over this four-year 

projection period, which is used to convert the real cash rents per acre to nominal values.  

Finally, the nominal cash rent per acre in each state under this baseline scenario is 
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divided by an assumed 10-year constant maturity bond rate to determine the state and 

regional level nominal capitalized farmland values.   

 

Projections of Capitalized Values under Alternative Scenarios 

Three unique scenarios are used to project capitalized farmland values over the 

2012-2015 period.  These consist of a baseline scenario described in the previous section 

plus two alternative scenarios reflecting more stressful assumptions about future trend in 

the 10 year constant maturity U.S. government bond rate as well as real net farm income.  

The first alternative stress scenario will assume a 4.8 percent 10-year bond rate 

and a 5 percent lower real net farm income than the trend assumed in the baseline 

scenario. This latter assumption is directionally consistent with higher interest rates and 

a recovering economy, which is suggestive of a stronger dollar, ceteris paribus. It is 

assumed that this set of events would have a modest adverse impact on U.S. agricultural 

exports and net farm income. The second alternative stress scenario will assume a 6.8 

percent 10-year bond rate reflective of an expanding economy and a 10 percent 

reduction in real net farm income from the baseline scenario trend reflecting weaker 

agricultural exports, rising operating expenses and lower net farm income.   

These two alternative stress scenarios are designed to stress the baseline scenario 

projections of capitalized farmland values in the states included in this study.  The 

design of the three scenarios is summarized in table 10 below.  
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Table 10- Summary of the Three Scenarios 

Scenario 10-year bond rate Real net farm income 

Baseline scenario 2.8 percent Expected moving historical average 

First alternative scenario 4.8 percent 5 percent lower than expected 

Second alternative scenario 6.8 percent 10 percent lower than expected 

 

The projected trends in the capitalized farmland values over the 2012-2015 

period are discussed at the state and regional level in the remainder of this section. 

 

Scenario Analysis for Illinois 

Figure 20 presents the trends for the three scenarios for the state of Illinois. 

Under baseline scenario covering the 2012-2015 period, the capitalized value is 

projected to increase from $6,559.14 per acre in 2011 to $7,077.03 per acre in 2012, 

rising gradually to $8,586.99 per acre by 2015. The projected capitalized farmland 

values under the other two alternative stress scenarios decline below baseline scenario 

levels, initially falling from 2011 to 2012 at different degrees and then increasing over 

the last three years at different rates. Under the first alternative stress scenario, the 

capitalized values declined from $6,559.14 per acre in 2011 to $4,120.98 per acre in 

2012, increasing gradually to $4,923.69 per acre by 2015. Under the second alternative 

stress scenario, the capitalized values fall sharply from $6,559.14 per acre in 2011 to 

$2,903.78 per acre in 2012, then increase gradually to $3,416.80 per acre by 2015.  The 

declines noted for both alternative scenarios underscore the sensitivity of capitalized 
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farmland values under different degrees of severity in external conditions not unlike that 

noted during the farm financial crisis occurring during the first half of the 1980 decade. 

 

Scenario Analysis for Indiana 

Figure 21 shows the trends for the three scenarios in Indiana. Under the baseline 

scenario, capitalized farmland values rise from $ 5,448.03 per acre in 2011 to $6,124.75 

per acre in 2012, increasingly gradually to $7,932.13 per acre by 2015. Under the two 

alternative stress scenarios, capitalized values fell from 2011 to 2012 by different 

degrees, and then increased over the following years. Under the first alternative stress 

scenario, ,capitalized farmland values experienced a sharp decline from $5,448.03 per 

acre in 2011 to $3,572.29 per acre in 2012, then gradually increased to $4,568.73 per 

acre by 2015. Under the second alternative stress scenario, the capitalized farmland 

values experienced a more dramatic decline from $5,448.03 per acre in 2011 to 

$2,521.28 per acre in 2012, gradually increasing to $3,184.53 per acre by 2015. The 

declines noted for both alternative scenarios once again underscore the senility of 

capitalized farmland values under different degrees of severity in external conditions not 

unlike that noted during the farm financial crisis occurring during the first half of the 

1980 decade. 

 

Scenario Analysis for Iowa 

As the capitalized farmland value trends Iowa illustrated in Figure 22 suggest, 

values the baseline scenario increased from $ 7,025.09 per acre in 2011 to $7,855.38 per 
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acre in 2012, and gradually rose to $10,937.39 per acre by 2015. Under the first 

alternative scenario, capitalized values declined sharply from $7,025.09 per acre in 2011 

to $4,579.73 per acre in 2012, increasing gradually to $6,275.77 per acre by 2015. Under   

the second alternative scenario, capitalized values experienced a more dramatic decline.  

They fell from $7,025.09 per acre in 2011 to $3,230.94 per acre in 2012, and then 

increased gradually to $4,357.62 per acre by 2015. 

 

Scenario Analysis for Missouri 

The trends for the three scenarios in Missouri are shown in Figure 23. Under 

baseline scenario, capitalized farmland values increased from $3,799.28 per acre in 2011 

to $4,324.61 per acre in 2012 then rose gradually to $5,285.78 per acre by 2015.  Under 

the first alternative stress scenario, capitalized values declined sharply from $3,799.28 

per acre in 2011 to $2,526.55 per acre in 2012, and then increased gradually to $3,031.8 

per acre by 2015. Under the second alternative stress scenario, capitalized farmland 

values declined dramatically from $3,799.28 per acre in 2011 to $1,786.17 per acre in 

2012, and then increased gradually to $2,104.35 per acre by 2015. 

 

Scenario Analysis for Ohio 

Figure 24 presents the projected trends for the three scenarios in Ohio. Under the 

baseline scenario, capitalized farmland value had a slight increase from $3,942.65 per 

acre in 2011 to $4,526.01 per acre in 2012, and then rose gradually to $7,019.89 per acre 

by 2015. Under the first alternative stress scenario, capitalized farmland values were



 

82 
 

 

 

 

 



 

83 
 

 

 

 

 

 



 

84 
 

 

 



 

85 
 

projected to exhibit a sharp decline from $3,942.65 per acre in 2011 to $2,635.16 per 

acre in 2012 and then increase gradually to $3,990.4 per acre by 2015. Under the second 

alternative stress scenario, capitalized farmland values were projected to experience a 

more dramatic decline from $3,942.65 per acre in 2011 to $1,856.57 per acre in 2012 

and then increase gradually to $2,744.58 per acre by 2015. 

 

Scenario Analysis for Michigan 

The projected trends for the three scenarios in Michigan are shown in Figure 25. 

Under baseline scenario, capitalized farmland values increased slightly from $3,225.81 

per acre in 2011 to $3,454.49 per acre in 2012. They were projected to gradually rise to 

$4,523.5 per acre by 2015. Under the first alternative stress scenario, capitalized 

farmland values were projected to decline dramatically from $3,225.81 per acre in 2011 

to $2,013.51 per acre in 2012,and then increase gradually to $2,606.36 per acre by 2015. 

Under the second alternative stress scenario, capitalized farmland values would exhibit 

an even sharper decline from $3,225.81 per acre in 2011 to $1,420.16 per acre in 2012 

and then increase gradually to $1,817.33 per acre by 2015. 

 

Scenario Analysis for Minnesota 

Figure 26 presents the projected trends for the three scenarios in Minnesota. 

Under baseline scenario, capitalized farmland values increase from $4,838.71 per acre in 

2011 to $5,170.25 per acre in 2012, rising gradually to $6,162.15 per acre by 2015. 

Under the other two alternative scenarios over 2012-2015, capitalized values fall from



 

86 
 

 

 

 

 



 

87 
 

 

 



 

88 
 

2011 to 2012 at different degrees, then increase in the following several years. Under the 

first  alternative stress scenario, capitalized farmland values exhibit a sharp decline from 

$4,838.71 per acre in 2011 to $3,018.56 per acre in 2012 and then increase gradually to 

$3,552.18 per acre by 2015. The second alternative stress scenario projects a more 

dramatic decline from $4,838.71 per acre in 2011 to $2,132.58 per acre in 2012, 

followed by a gradual increase to $2,477.83 per acre by 2015. 

 

Scenario Analysis for Wisconsin 

          Figure 27 shows the projected trends for the three scenarios in Wisconsin. Under 

baseline scenario, capitalized farmland values decrease slightly from $3,548.39 per acre 

in 2011 to $3,516.18 per acre in 2012, followed by a gradual rise to $3,934.24 per acre 

by 2015. Under the other two alternative scenarios, capitalized farmland values fall from 

2011 to 2012 at different rates and then increase over 2013-2015. Under the first 

alternative stress scenario, capitalized farmland values decline sharply from $3,548.39 

per acre in 2011 to $2,046.66 per acre in 2012 and then increase gradually to $2,260.95 

per acre by 2015. The second alternative stress scenario projects capitalized farmland 

would decline dramatically from $3,548.39 per acre in 2011 to $1,441.56 per acre in 

2012 and then increase gradually to $1,572.62 per acre by 2015. 

 

Corn Belt Regional Trends 

After the analysis of the results of simulations with spreadsheet model of each 

state, the average capitalized farmland values were examined at the regional level  
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Figure 28 illustrates the projected trends for the three scenarios in Corn Belt region. 

Under the baseline scenario, capitalized farmland values exhibit a small increase from 

$5,354.84 per acre in 2011 to $5,981.56 per acre in 2012 and then rise gradually to 

$7,952.43 per acre by 2015 Under the first alternative stress scenario,, capitalized 

farmland values would decline from $5,354.84 per acre in 2011 to $3,486.94 per acre in 

2012 and then increase gradually to $4,558.08 per acre by 2015. The second alternative 

stress scenario suggests that capitalized farmland values would decline from $5,354.84 

per acre in 2011 to $2,459.75 per acre in 2012 and then increase gradually to $3,161.58 

per acre by 2015.  

A comparison of the regional and state level projected trends suggests that Ohio 

was most sensitive to the stress scenario shocks. On the other hand, Indiana appears to 

be the least sensitive to these stress scenarios shocks. 

 

Lake States Regional Trends 

The projected regional trends for the Lake States region are presented in Figure 

29. Under the baseline scenario, capitalized farmland values were projected to register a 

slight increase from $3,870.97 per acre in 2011 to $4,046.97 per acre in 2012 and then 

rise gradually to $4,873.3 per acre by 2015 Under the first alternative stress scenario, 

capitalized farmland values fell sharply from $3,870.97 per acre in 2011 to $2,359.58 

per acre in 2012 and then increase gradually to $2,806.49 per acre by 2015. Under the 

second alternative scenario, capitalized farmland values exhibited a more dramatic
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decline, falling from $3,870.97 per acre in 2011 to $1,664.77 per acre in 2012 and then 

increase gradually to $1.955.93 per acre in 2015.  

A comparison of the regional and state trends suggests that capitalized farmland 

values in Wisconsin were the most sensitive to the stress scenario shocks while 

Minnesota was least sensitive to these stress scenarios shocks. 

 

Implications for Producers and Lenders 

From the above simulation results projected by the spreadsheet model developed 

in this study, we can see that there is a dramatic decrease in the projected per acre 

capitalized farmland values between the baseline scenario and the two alternative 

scenarios over the 2012-2015 period. These departures from the trend projected for the 

baseline scenario reflect the potential effects of rising interest rates and declining net 

farm incomes over this four year horizon. A major implication suggested by these results 

is the potential exposure to capitalization rate risk going forward as the US economy 

expands and the value of the dollar becomes stronger.  These results coincide with 

events occurring in the past.  

The divergence in capitalized farmland values and current market farmland 

prices in the early-1980s was largely because of a dramatic increase in interest rates and 

declining real net farm incomes occurring the late-1970s through the mid-1980s. Rising 

interest rates at that time resulting from Federal Reserve policy actions to combat 

inflation and lower real net farm income levels approaching depression era levels caused  
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capitalized farmland values to decline sharply. Subsequent farmland market adjustments 

over a period of four years brought these two valuations back in line. 

Based on the analysis of simulation results presented in this study, some 

implications for producers and lenders can be drawn. Perhaps the major implication is 

the advisability of lenders to base loan decisions on the capitalized value of farm 

property as opposed to its current market.  This helps prevent exposure to capitalization 

rate risk when the economy expands, and interest rates rise. Owner-operators and non-

operator landlords should also evaluate their equity position and expansion plans based 

on capitalized farmland values as opposed to current market values, remembering the 

lessons learned from the farm financial crisis in the 1980s.  
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CHAPTER VI  

 

SUMMARY AND CONCLUSION 

 

 
Because farmland values account for nearly 75% of the value of all assets on the 

farm sector balance sheet, scholars have conducted a considerable amount of research on 

the determinants of fluctuations in farmland values. Previous literature has focused on 

not only the historical trends of farmland market values and capitalized values, but also 

the factors that affect trends in these values.  The central objective of this study was 

examine the inherent sensitivity of future capitalized farmland values to stress associated 

with landlord expectations of farm profitability when setting cash rental values, and how 

capitalization risk associated with rising interest rates can affect these values. 

 
 

Summary 

Econometric analysis of trends in annual real cash rents per acre prior to 

determining the capitalized value of farmland was rarely mentioned in the existing 

literature. Moreover, stress testing of projected trends in capitalized farmland values 

under alternative stress–related scenarios to assess sensitivity to adverse trends in net 

farm income and capitalization rate risk was not found in the literature This study 

conducted an econometric analysis of annual real cash rents per acre and used the 

estimated equations in a spreadsheet model to project future capitalized farmland values 

in in eight states where major farm commodities play an important role in state revenue, 

and where farmland prices has risen at double digits rates in recent years. These states 

are located in the Corn Belt and Lake States regions as defined by the USDA.  
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In addition to a projected baseline scenario reflected an assumed set of expected 

economic conditions covering the 2012-2015 period, two alternative scenarios assuming 

adverse trends in net farm income and rising interest rates were simulated.  The purpose 

of these alternative scenarios was to illustrate the potential sensitivity of capitalized 

farmland values to a stressful economic environment in these eight major agricultural 

states.  

 Capitalized farmland values are estimated by “capitalizing” the expected cash 

rent from leasing farmland using an appropriate interest rate. This study used the 10-year 

constant maturity U.S. Treasury bond rate, which is an approach frequently used in the 

literature to determine the capitalized value of an asset.  

This study examined historical trends in both the capitalized and market value of 

farmland over the 1967-2011 period. The contrast of the calculated capitalized farmland 

values and the historical market values in each of these eight states showed, among other 

things, the dramatic decline in capitalized values during the farm financial crisis in the 

1980s long before current market values fell. The largest divergence in each state all 

occurred around 1981 when net farm incomes were declining at the time of double-digit 

interest rates. Since 1986, farm land market values and capitalized values have tracked 

each other relatively closely, with market values running higher than capitalized values 

on average through 2011. The most recent national farm sector balance sheet published 

by the U.S. Department of Agriculture indicates an historic low leverage position in the 

farm sector because largely of the sharply rising farmland values. Those remembering 

the events during the early-1980s are concerned over the possibility that period of sharp 
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increases in farmland values can be followed by sharp declines as economic conditions 

change determined largely by forces external to agriculture. The historical revaluation in 

the 1980s, along with recent annual double digit price increases, makes the issue of 

farmland valuation unprecedentedly popular. 

A review of literature suggests a general theme that non-operator landlords make 

adjustments to their desired cash rental rates based in part, on the expected profitability 

of the tenant’s farming operation. Net farm income represents a measure of profitability. 

This study econometrically examined the relationship between real net farm and real 

cash rental rates using distributed lag model.  This was done to determine whether or not 

the coefficients on current and lagged real net farm income at the state level offered a 

statistically significant explanation of trends in real cash rent per acre in each state.  

Finally, this study stress tested projected trends in capitalized farmland values 

under to sets of adverse trends in net farm income and interest rates. Net farm income 

was lowered 5 percent and the 10-year bond rate was increased by two percentage points 

from baseline scenario levels. A second stress scenario assumed a 10 percentage 

reduction in net farm income and 4 percentage point increase in bond rates from baseline 

scenario levels over the 2012-2015 period.  

 

Implications 

The results thus study suggest that the existence of adverse trends in net farm 

income and rising interest rates can cause moderate to sharp declines in capitalized 

farmland value depending upon the degree of stress assumed. Capitalized farmland 
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values were shown to be particularly vulnerable to rising interest rates if the economy 

expands as assumed when developing these two stress scenarios.  A return to higher 

interest rates, given normal net farm income levels, could still cause capitalized farmland 

values to fall sharply.  

Farm land owners’ equity position on their balance sheet has benefited from 

rising farmland market values in recent years.  Although unrealized until land is sold, 

these gains have led to stronger perceived leverage positions. This trend in farmland 

market, however, is affected largely by economic events and government policy beyond 

their individual control.  As seen in the housing market over the last several years, what 

goes up can come down.  Shiller, a nationally known economist and developer of the 

Case-Shiller index for property values, suggests that farmland price is his dark horse 

candidate for an asset bubble. Thus owner-operators of farming operations should be 

taken into account the capitalized value of their farmland when undertaking investment 

decisions. 

In addition, farmland values have important effects on mortgage lending to farm 

borrowers. The loan-to-value ratio (LTV) is often used by agricultural lenders when 

determining the maximum amount to lend. The LTV reflects the potential risk associated 

with the mortgage loan.  The higher the LTV is, the higher the risk that the market value 

of the property will not cover the remaining balance on the loan should adverse 

economic conditions occur. Since the property’s value is an important factor in 

understanding the riskiness of a mortgage loan, it is very important that agricultural 

lenders understand the dynamics of farmland value fluctuations.  
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APPENDIX A 

EVIEWS OUTPUT 

 

 

 
Dependent Variable: RCR_ILLINOIS  
Method: Least Squares   
Date: 09/06/12   Time: 00:38   
Sample (adjusted): 1968 2011   
Included observations: 44 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.018087 0.063030 0.286963 0.7757 

RNFI_ILLINOIS 1.45E-06 9.41E-07 1.537334 0.1327 
RNFI_ILLINOIS(-1) 1.25E-06 9.62E-07 1.301847 0.2010 
RNFI_ILLINOIS(-2) 1.54E-06 9.74E-07 1.578718 0.1229 
RNFI_ILLINOIS(-3) 1.89E-06 1.00E-06 1.884355 0.0674 
RNFI_ILLINOIS(-4) 1.53E-06 1.07E-06 1.426240 0.1622 
RCR_ILLINOIS(-1) 0.856407 0.044305 19.32987 0.0000 

     
     R-squared 0.958184     Mean dependent var 1.575905 

Adjusted R-squared 0.951403     S.D. dependent var 0.345426 
S.E. of regression 0.076148     Akaike info criterion -2.167368 
Sum squared resid 0.214545     Schwarz criterion -1.883520 
Log likelihood 54.68211     Hannan-Quinn criter. -2.062104 
F-statistic 141.3060     Durbin-Watson stat 1.603709 
Prob(F-statistic) 0.000000    

     
      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

103 
 

 
 
 
 
 
 
 
 
 
 
 
 
Dependent Variable: RCR_INDIANA  
Method: Least Squares   
Date: 09/06/12   Time: 00:41   
Sample (adjusted): 1968 2011   
Included observations: 44 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.016244 0.060702 0.267600 0.7905 

RNFI_INDIANA 1.51E-07 1.79E-06 0.084441 0.9332 
RNFI_INDIANA(-1) 2.36E-06 1.80E-06 1.311745 0.1977 
RNFI_INDIANA(-2) 3.38E-06 1.81E-06 1.870605 0.0693 
RNFI_INDIANA(-3) 1.66E-06 1.89E-06 0.881098 0.3840 
RNFI_INDIANA(-4) 4.14E-06 1.97E-06 2.101022 0.0425 
RCR_INDIANA(-1) 0.860956 0.046208 18.63234 0.0000 

     
     R-squared 0.958590     Mean dependent var 1.399784 

Adjusted R-squared 0.951875     S.D. dependent var 0.360508 
S.E. of regression 0.079086     Akaike info criterion -2.091641 
Sum squared resid 0.231422     Schwarz criterion -1.807793 
Log likelihood 53.01611     Hannan-Quinn criter. -1.986377 
F-statistic 142.7502     Durbin-Watson stat 1.477441 
Prob(F-statistic) 0.000000    
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Dependent Variable: RCR_IOWA   
Method: Least Squares   
Date: 09/06/12   Time: 00:44   
Sample (adjusted): 1968 2011   
Included observations: 44 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -0.144102 0.068381 -2.107334 0.0419 

RNFI_IOWA 3.43E-07 7.10E-07 0.483871 0.6313 
RNFI_IOWA(-1) 1.34E-06 8.24E-07 1.622525 0.1132 
RNFI_IOWA(-2) 2.34E-06 8.10E-07 2.895074 0.0063 
RNFI_IOWA(-3) 1.46E-06 8.31E-07 1.756913 0.0872 
RNFI_IOWA(-4) 2.02E-06 8.25E-07 2.452867 0.0190 
RCR_IOWA(-1) 0.923899 0.036602 25.24187 0.0000 

     
     R-squared 0.959879     Mean dependent var 1.586532 

Adjusted R-squared 0.953373     S.D. dependent var 0.351388 
S.E. of regression 0.075877     Akaike info criterion -2.174508 
Sum squared resid 0.213018     Schwarz criterion -1.890659 
Log likelihood 54.83917     Hannan-Quinn criter. -2.069243 
F-statistic 147.5341     Durbin-Watson stat 1.573961 
Prob(F-statistic) 0.000000    
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Dependent Variable: RCR_MICHIGAN  
Method: Least Squares   
Date: 09/06/12   Time: 00:45   
Sample (adjusted): 1968 2011   
Included observations: 44 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.059667 0.046533 1.282245 0.2077 

RNFI_MICHIGAN 6.83E-07 2.31E-06 0.295694 0.7691 
RNFI_MICHIGAN(-1) 3.99E-07 3.20E-06 0.124705 0.9014 
RNFI_MICHIGAN(-2) 2.53E-06 3.12E-06 0.809145 0.4236 
RNFI_MICHIGAN(-3) 3.12E-06 3.45E-06 0.906284 0.3706 
RNFI_MICHIGAN(-4) 1.25E-06 3.40E-06 0.368046 0.7149 
RCR_MICHIGAN(-1) 0.812783 0.074881 10.85435 0.0000 

     
     R-squared 0.882571     Mean dependent var 0.752163 

Adjusted R-squared 0.863529     S.D. dependent var 0.137791 
S.E. of regression 0.050903     Akaike info criterion -2.972884 
Sum squared resid 0.095871     Schwarz criterion -2.689035 
Log likelihood 72.40344     Hannan-Quinn criter. -2.867619 
F-statistic 46.34738     Durbin-Watson stat 1.855964 
Prob(F-statistic) 0.000000    
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Dependent Variable: RCR_MINNESOTA  
Method: Least Squares   
Date: 09/06/12   Time: 00:47   
Sample (adjusted): 1968 2011   
Included observations: 44 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.018562 0.051035 0.363718 0.7181 

RNFI_MINNESOTA -4.91E-07 7.37E-07 -0.666136 0.5095 
RNFI_MINNESOTA(-1) 1.73E-06 8.05E-07 2.148414 0.0383 
RNFI_MINNESOTA(-2) 1.36E-06 8.02E-07 1.699530 0.0976 
RNFI_MINNESOTA(-3) 1.43E-06 8.31E-07 1.725856 0.0927 
RNFI_MINNESOTA(-4) 7.35E-07 8.64E-07 0.850479 0.4005 
RCR_MINNESOTA(-1) 0.864592 0.053717 16.09540 0.0000 

     
     R-squared 0.927660     Mean dependent var 0.976313 

Adjusted R-squared 0.915930     S.D. dependent var 0.190004 
S.E. of regression 0.055092     Akaike info criterion -2.814731 
Sum squared resid 0.112298     Schwarz criterion -2.530883 
Log likelihood 68.92409     Hannan-Quinn criter. -2.709467 
F-statistic 79.07948     Durbin-Watson stat 1.031221 
Prob(F-statistic) 0.000000    
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Dependent Variable: RCR_MISSOURI  
Method: Least Squares   
Date: 09/06/12   Time: 00:49   
Sample (adjusted): 1968 2011   
Included observations: 30 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.008178 0.066980 0.122096 0.9039 

RNFI_MISSOURI -1.32E-06 1.58E-06 -0.835581 0.4120 
RNFI_MISSOURI(-1) 6.45E-06 1.68E-06 3.846415 0.0008 
RNFI_MISSOURI(-2) 3.77E-07 1.71E-06 0.220375 0.8275 
RNFI_MISSOURI(-3) 8.01E-07 1.67E-06 0.479845 0.6359 
RNFI_MISSOURI(-4) 1.66E-06 1.70E-06 0.975061 0.3397 
RCR_MISSOURI(-1) 0.868014 0.066424 13.06781 0.0000 

     
     R-squared 0.919881     Mean dependent var 1.008378 

Adjusted R-squared 0.898981     S.D. dependent var 0.188743 
S.E. of regression 0.059989     Akaike info criterion -2.588342 
Sum squared resid 0.082770     Schwarz criterion -2.261396 
Log likelihood 45.82513     Hannan-Quinn criter. -2.483749 
F-statistic 44.01230     Durbin-Watson stat 2.130487 
Prob(F-statistic) 0.000000    
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Dependent Variable: RCR_OHIO   
Method: Least Squares   
Date: 09/06/12   Time: 00:50   
Sample (adjusted): 1968 2011   
Included observations: 44 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -0.229290 0.042366 -5.412075 0.0000 

RNFI_OHIO 1.81E-06 1.55E-06 1.167310 0.2506 
RNFI_OHIO(-1) 3.33E-06 2.03E-06 1.645418 0.1084 
RNFI_OHIO(-2) 4.84E-06 1.94E-06 2.488071 0.0175 
RNFI_OHIO(-3) 8.18E-07 1.95E-06 0.418837 0.6778 
RNFI_OHIO(-4) 5.57E-06 1.73E-06 3.221824 0.0027 
RCR_OHIO(-1) 0.984532 0.026383 37.31634 0.0000 

     
     R-squared 0.980445     Mean dependent var 1.079881 

Adjusted R-squared 0.977274     S.D. dependent var 0.288417 
S.E. of regression 0.043479     Akaike info criterion -3.288150 
Sum squared resid 0.069947     Schwarz criterion -3.004302 
Log likelihood 79.33930     Hannan-Quinn criter. -3.182885 
F-statistic 309.1824     Durbin-Watson stat 1.527923 
Prob(F-statistic) 0.000000    
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Dependent Variable: RCR_WISCONSIN  
Method: Least Squares   
Date: 09/06/12   Time: 00:52   
Sample (adjusted): 1968 2011   
Included observations: 44 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.044263 0.035452 1.248535 0.2197 

RNFI_WISCONSIN 1.77E-06 1.17E-06 1.523080 0.1362 
RNFI_WISCONSIN(-1) 1.93E-07 1.38E-06 0.139493 0.8898 
RNFI_WISCONSIN(-2) 1.03E-06 1.34E-06 0.770313 0.4460 
RNFI_WISCONSIN(-3) 1.91E-06 1.54E-06 1.243839 0.2214 
RNFI_WISCONSIN(-4) 1.76E-06 1.54E-06 1.143514 0.2602 
RCR_WISCONSIN(-1) 0.788623 0.065333 12.07081 0.0000 

     
     R-squared 0.935933     Mean dependent var 0.816295 

Adjusted R-squared 0.925544     S.D. dependent var 0.156399 
S.E. of regression 0.042676     Akaike info criterion -3.325450 
Sum squared resid 0.067386     Schwarz criterion -3.041601 
Log likelihood 80.15989     Hannan-Quinn criter. -3.220185 
F-statistic 90.08726     Durbin-Watson stat 1.053334 
Prob(F-statistic) 0.000000    
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APPENDIX B 

DATA 

 

Year 
NFI 
IOWA 

NFI 
ILLINOIS 

NFI 
INDIANA 

NFI 
MICHIGAN 

NFI 
MINNESOTA 

NFI 
MISSOURI 

NFI 
OHIO 

NFI 
WISCONSIN 

GDP
DEF 

1950 
1,055,38

6 733,715 437,021 298,414 511,954 563,766 
420,06

1 434,999 

14.6
48 

1951 
1,017,22

5 888,508 537,694 383,480 663,873 568,136 
467,41

4 601,785 

15.7
10 

1952 
1,092,16

6 820,353 465,986 373,267 576,089 474,644 
518,56

2 559,352 

15.9
80 

1953 808,961 715,865 492,563 335,521 512,614 409,049 
464,73

0 430,029 

16.1
75 

1954 
1,055,66

7 773,784 510,702 269,728 509,054 417,351 
503,65

1 387,205 

16.3
21 

1955 592,433 598,404 369,299 232,908 431,091 454,490 
362,87

8 318,595 

16.5
99 

1956 640,621 742,305 369,924 254,506 487,719 423,175 
359,22

6 380,752 

17.1
70 

1957 927,929 687,739 376,145 218,496 418,225 392,168 
307,74

8 387,898 

17.7
41 

1958 862,062 751,278 414,658 291,700 541,628 494,162 
373,21

6 403,405 

18.1
37 

1959 579,920 544,234 291,406 220,834 347,611 393,684 
261,37

1 416,659 

18.3
55 

1960 610,524 534,306 347,319 226,911 448,147 380,723 
317,70

8 371,063 

18.6
12 

1961 701,677 673,200 431,963 277,166 469,863 421,798 
347,25

0 438,662 

18.8
20 

1962 736,847 666,429 418,101 252,153 407,494 431,940 
312,29

5 434,619 

19.0
78 

1963 833,055 674,156 417,705 259,958 538,446 387,330 
293,88

5 375,878 

19.2
80 

1964 758,228 536,069 268,394 249,635 341,372 292,000 
274,66

4 410,113 

19.5
79 

1965 
1,089,50

0 771,016 510,500 243,287 581,499 485,449 
334,35

8 488,384 

19.9
34 

1966 
1,164,70

6 865,404 456,391 309,042 664,867 375,985 
468,99

4 608,243 

20.5
00 

1967 922,131 808,158 426,337 237,737 577,173 346,726 
320,15

0 498,647 

21.1
31 

1968 873,942 594,564 376,996 245,829 594,184 408,150 
376,48

5 564,530 

22.0
28 

1969 
1,114,39

8 815,794 536,909 295,643 659,027 380,832 
379,50

9 574,414 

23.1
18 

1970 
1,079,57

9 629,521 363,403 277,315 816,288 447,316 
390,53

7 576,288 

24.3
38 

1971 864,476 793,054 590,144 247,343 731,650 485,952 
376,76

4 635,742 

25.5
53 

1972 
1,327,93

0 896,640 492,621 369,948 908,504 652,275 
471,28

5 680,463 

26.6
52 

1973 
2,692,21

3 
1,808,81

3 
1,276,61

9 526,606 2,225,821 1,182,482 
650,79

8 898,991 

28.1
33 

1974 
1,585,24

7 
1,613,31

9 721,103 589,516 1,581,212 581,524 
764,42

3 729,943 

30.6
95 
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1975 
1,749,95

3 
2,280,94

3 
1,062,39

6 515,167 1,129,580 623,154 
719,59

5 776,322 

33.5
82 

1976 915,073 
1,497,06

6 
1,029,16

6 401,769 604,616 371,130 
654,11

1 666,442 

35.5
16 

1977 990,004 
1,549,17

4 721,246 509,339 1,388,582 649,146 
614,15

7 1,082,257 

37.7
75 

1978 
2,035,62

7 
1,386,26

5 813,941 455,934 1,340,669 899,796 
631,31

7 1,044,043 

40.4
17 

1979 
1,371,14

5 
1,711,62

7 665,851 508,379 1,184,319 1,195,638 
761,81

4 1,364,378 

43.7
94 

1980 468,725 111,865 293,163 483,311 851,420 252,439 
554,58

4 1,356,716 

47.7
93 

1981 
1,727,45

3 
1,516,56

8 354,519 556,166 1,099,114 882,194 
234,68

1 1,193,786 

52.2
72 

1982 910,497 899,442 367,789 485,319 961,185 476,903 
348,30

4 1,049,359 

55.4
59 

1983 -68,864 -488,113 -385,635 287,315 339,600 62,824 
-

43,668 454,034 

57.6
40 

1984 
1,267,25

7 995,183 618,398 422,591 1,186,849 296,513 
672,69

2 845,819 

59.8
11 

1985 
1,738,57

5 
1,556,58

0 613,183 574,754 1,189,054 729,163 
805,28

2 853,540 

61.6
24 

1986 
2,242,16

2 
1,394,66

0 537,029 435,426 1,673,086 581,904 
655,86

1 1,227,266 

62.9
88 

1987 
2,439,62

1 
1,324,82

5 749,693 603,241 2,166,393 766,892 
736,87

8 1,357,973 

64.8
12 

1988 
1,858,45

9 
1,051,24

9 399,448 521,101 1,495,010 805,397 
879,56

5 871,981 

67.0
38 

1989 
2,446,04

4 
2,102,42

9 992,843 894,129 2,126,205 1,006,211 
1,226,

118 1,707,685 

69.5
74 

1990 
2,570,43

8 
1,640,54

7 858,237 593,525 2,036,163 769,014 
1,215,

006 1,230,454 

72.2
63 

1991 
1,846,79

5 890,390 223,955 488,568 1,164,937 624,739 
703,57

3 791,198 

74.8
20 

1992 
2,740,24

9 
1,955,00

9 841,231 478,581 1,249,088 892,024 
1,122,

614 1,036,766 

76.5
92 

1993 892,473 
1,636,96

5 882,679 536,221 86,338 565,639 
919,36

7 772,260 

78.2
87 

1994 
3,105,27

5 
2,332,96

1 911,521 313,892 1,345,344 854,236 
1,218,

302 1,048,507 

79.9
35 

1995 
2,307,71

2 836,076 503,705 611,317 779,588 413,569 
1,049,

517 781,802 

81.6
03 

1996 
4,408,12

1 
2,750,81

6 
1,456,98

9 421,519 2,097,580 1,357,549 
1,455,

426 1,308,524 

83.1
54 

1997 
3,807,55

7 
2,213,82

5 
1,369,45

7 393,643 840,524 1,305,990 
1,893,

564 848,387 

84.6
24 

1998 
2,298,24

7 
1,514,51

2 870,901 406,651 1,410,512 727,083 
1,406,

899 1,245,716 

85.5
79 

1999 
1,697,11

3 
1,089,03

5 538,988 746,374 1,349,838 464,869 
995,32

8 1,347,642 

86.8
37 

2000 
2,434,39

3 
1,691,19

7 952,051 427,717 1,407,384 1,056,090 
1,449,

172 821,627 

88.7
18 

2001 
2,362,01

9 
1,618,52

3 
1,203,75

7 418,099 1,025,654 1,156,255 
1,417,

280 1,256,905 

90.7
26 

2002 
2,004,95

4 758,284 473,163 398,240 798,421 669,541 
777,17

8 1,040,146 

92.1
94 

2003 
2,100,67

4 
1,725,59

9 
1,306,59

5 712,010 1,803,147 1,433,120 
998,71

9 1,863,775 

94.1
28 

2004 
5,664,48

2 
4,178,12

6 
2,531,84

5 1,232,120 2,938,370 3,027,458 
1,735,

149 2,120,168 

96.7
79 
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2005 
4,043,06

3 
1,602,09

7 
1,534,43

5 1,242,702 3,380,571 1,972,551 
1,482,

638 1,960,568 

99.9
93 

2006 
3,001,39

2 
1,888,32

0 
1,345,01

4 1,251,490 2,848,893 1,938,318 
1,212,

445 1,580,801 

103.
228 

2007 
4,119,87

3 
3,007,90

4 
1,752,36

8 1,091,415 2,928,629 1,897,454 
1,387,

764 2,353,072 

106.
222 

2008 
6,689,86

0 
5,502,83

5 
3,170,68

1 1,929,370 5,758,220 3,021,968 
1,850,

969 2,023,237 

108.
589 

2009 
4,768,09

9 
3,626,00

9 
2,392,54

1 1,151,436 3,110,816 2,181,895 
2,050,

842 801,704 

109.
728 

2010 
5,082,12

4 
3,359,33

3 
2,387,24

7 1,821,703 4,601,015 2,200,808 
2,158,

587 2,066,639 

110.
988 

2011 
10,813,2

18 
6,099,71

0 
3,803,89

0 3,347,852 5,784,630 3,333,185 
3,886,

437 3,802,732 

113.
357 

Resource: USDA available at http://www.nass.usda.gov/ , Federal Reserve Economic 
Data available at http://research.stlouisfed.org/fred2/ 
 

Year 
CR 
OHIO 

CR 
WISCONSIN 

CR 
ILLINOIS 

CR 
MICHIGA
N 

CR 
INDIANA 

CR 
MINNESOTA 

CR 
MISSOURI 

CR 
IOWA 

10Y 
CTB
R 

1950 4.98 5.82 9.07 3.97 6.83 4.88 3.19 8.51 
 

1951 
         

1952 
         

1953 
         

1954 6.99 7.06 10.6 5.66 9.3 6.45 3.59 9.92 2.40 

1955 
        

2.82 

1956 
        

3.18 

1957 
        

3.65 

1958 
        

3.32 

1959 7.55 8.27 12.1 8.2 10.13 8.31 4.61 11.31 4.33 

1960 
        

4.12 

1961 
        

3.88 

1962 
        

3.95 

1963 
        

4.00 

1964 
        

4.19 

1965 
        

4.28 

1966 
        

4.92 

1967 23.1 17.8 33 18.5 30.1 17.8 19.1 30.9 5.07 

1968 24.1 18.4 36 19.2 33.1 20 22 33.1 5.65 

1969 23.9 20.3 36.2 17.7 32.6 20.7 21.7 35.9 6.67 

1970 25.2 21.2 36.4 17.5 33.5 21.1 22.9 37.6 7.35 

1971 26.6 21 36.6 18.9 33.2 20.7 23.6 37.4 6.16 

1972 28.4 22.3 38 19.4 35.4 20.9 26.3 40.2 6.21 

1973 29.2 24.1 41.5 22.1 37.8 22.3 27.1 43.7 6.84 
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1974 35.8 28.6 53 27.4 48.1 31 35.9 57 7.56 

1975 42.8 33.2 63 28.8 63 39.4 37.7 69.5 7.99 

1976 50.8 37.9 75.8 32.4 72 46.6 40.8 76.9 7.61 

1977 59.7 42.6 89 39.5 87 51.3 46.5 90 7.42 

1978 68 46.2 93 37.7 86 54 50.9 92 8.41 

1979 76.8 48 99 41.6 91.7 58.3 57.8 98.5 9.44 

1980 81.8 51.9 107 49.4 101.9 62.9 66.7 107.1 
11.4

6 

1981 87.7 55.7 113.8 51.9 108.3 68.8 68.8 113.6 
13.9

1 

1982 88.4 58.1 119.4 55.4 104.9 72.4 70 118.8 
13.0

0 

1983 89.1 57 116.3 57.3 100.2 71.3 68.6 117.1 
11.1

1 

1984 80 58.3 119.3 54.1 103.1 68.4 67.1 117.3 
12.4

4 

1985 72.6 53.1 110.1 51.1 95.7 62.2 56.5 102.6 
10.6

2 

1986 70.3 48.8 99.9 47.7 85.6 53.8 54.4 87.6 7.68 

1987 63.2 44.8 85.7 41.9 77 47.8 48.3 80.3 8.38 

1988 65.6 45.4 89.2 41.7 77 52.7 54.7 86.3 8.85 

1989 70.8 50.9 94.3 44.2 83.1 59.8 59.8 95.8 8.50 

1990 69.1 50 99.4 41.4 86.6 61.5 61.9 99.6 8.55 

1991 69.1 52.3 100.9 45.5 86.7 63.3 62.2 100.8 7.86 

1992 70.2 51.4 103.3 47.4 85.7 62.3 58.2 104.6 7.01 

1993 68.5 52.5 102.9 45.6 88.3 64.2 64.1 108 5.87 

1994 70.5 51.2 107.3 49 90.4 61.9 64.8 107 7.08 

1995 67.1 46.2 99.7 49.7 88.4 70.1 
 

99.6 6.58 

1996 70.8 48.5 106 52.2 94.8 73.8 
 

105 6.44 

1997 72.5 55 109 57.3 97.3 75.6 
 

110 6.35 

1998 73.2 60 111 60 98 77.4 
 

113 5.26 

1999 73.7 62 111 60 99 75.6 
 

112 5.64 

2000 74 65 119 60 100 77.9 
 

115 6.03 

2001 76.5 66 119 60 100 80.5 
 

117 5.02 

2002 77 67 122 60 101 81 
 

120 4.61 

2003 78 68 123 60 103 82 
 

122 4.02 

2004 80 70 126 62 107 83.5 
 

126 4.27 

2005 82 70 129 62 109 86.5 
 

131 4.29 

2006 86 71 132 65 111 88 
 

133 4.79 

2007 91 72 141 73 120 94 
 

150 4.63 

2008 100 85 163 78 135 109 83 170 3.67 

2009 101 87 163 81 139 113 94.5 175 3.26 

2010 101 92 169 80.5 141 121 98.5 176 3.21 

2011 110 99 183 90 152 135 106 196 2.79 
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Resource: USDA available at http://www.nass.usda.gov/ , Federal Reserve Economic 
Data available at http://research.stlouisfed.org/fred2/ 
 




