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I. Introduction
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v Context
§ Counties outside the main production area have higher extensive margins

participation, however, counties in Corn Belt have higher intensive margins.
o extensive: insured acres/planted acres; intensive margins: coverage level

§ Basis and induced mis-matching issue are built in the crop insurance contract.
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v Questions
§ Does basis risk take on spatial and geographical variations?
§ How does basis risk (i.e., variation of  basis) affect participation?
§ Is a difference between Yield and Revenue contracts?

I. Introduction

v Purpose
§ Measurements for basis risk.
§ Measurements for extensive and intensive margins.
§ Estimate effects of  basis risk theoretically and empirically.
§ Policy Insights.
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v Preview of  Results

§ Basis risk has significantly negative effects on both margins. This 
conclusion can be strongly applied to corn, but weakly to soybean.

§ Revenue contracts are more easily affected  by basis risk than yield 
contracts.

§ The conclusions still hold when adding State FE or changing model 
specifications (Linear/Logit).

I. Introduction



II. Basic Model 
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§ In the simplest revenue contract, farmers’ revenue includes basis as a noise source:

where                                   is the local basis at harvest at location x;

is coverage level;              is the Springtime price (expected price 
before planting) .
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§ As in Feng et al. (2019), supposed         is a standard twice differentiable, 
increasing, concave utility function, then willingness-to-pay (WTP) for coverage 
level     can be implicitly defined as 

where        is revenue with insurance,                      is WTP for basis risk      , C is 
production cost,           represents distribution for unconditional basis or futures 
distribution;            represents distributions for yield; 
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§ Hypothesis 1:  

o Note: WTP decreases when basis risk grows up and coverage level is unchanged.

II. Basic Model 
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§ Hypothesis 2:

o Note: Coverage level choice decreases when basis risk grows up. 

II. Basic Model 
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v Summary

§ Hypotheses for Curvature of  WTP can be tested by simulation based 
on Gaussian Copula.  

o Farm-level yield record (1984-2008)
o Elevator-level spot price (2008-2020)

§ Basis risk should have negative effects on both margins. 

II. Basic Model 



v Measurement for Basis Risk (e.g.):
§ County-level Basis 

where                                                                      is the normalized basis at 
harvesting time (corn Dec/soy Nov) for elevator n and trading day t in county c in 
year t; N is the elevator amounts; D is all trading days in harvesting time. 

§ County-level Basis Risk

where                                           represents the long-term average basis at harvesting 
time in county c;       is the total amount of  years for county c (unbalanced).    
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III. Data
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v Measurement of  Extensive Margins

§ Nominator: 
o SOB (USDA Summary of  Business): insured acres for Buy-Up (n1)

§ Denominator

o NASS (National Agricultural Statistic Service):  planted(d1); harvested(d2); silage(d3)

o FSA (Farm Service Agency): planted(d4); prevented(d5); failed(d6) 
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v Measurement of  Extensive Margins
o Outliers are excluded.
o red line is the theoretical maximum, i.e., 100%.
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III. Data



III. Data
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Dependent 
Variable

Normalized Basis = Basis/Futures price



v Geographical Distributions of  Basis Risk
§ Basis risk increases when moving away from the main production area (IL, IA, IN).
§ Patterns for corn and soybean are consistent. 
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III. Data



v Kernel Density Estimation (KDE) for Basis Risk
§ Red solid curve: distribution for all 12 states
§ Grey dashed curves: each state. 
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III. Data



IV. Empirical Results

v Model Specification: Fractional Probit

where                                                                 ,               is the basis risk in county c, 
which is the main variable of  interest;       is the unobserved heterogeneity.

§ Reason for the Specification

o Both extensive and intensive margins are fractional.

o Endogeneity issue: county-specific ending stock; farmers’ expectation for 
the supply and demand in the market.
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IV. Empirical Results
v Strategy for Endogeneity: Control Function

Suppose                         where                           represents a vector for instrumental
variables;                                                                  is a vector for control variables. 

§ A two-step procedure

o Step 1: 

o Step 2: 

where       denotes predicted residuals from Step I (see more in Wooldridge(2015)). 
§ Results Report

o semi-elasticity(= dy/d(lnx)) are employed since both rates are scaled 0 to 1.
o explanation: a 1% increase of  a covariate increases participation rates by how 

much (a percentage scale)
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IV. Empirical Results



20

IV. Empirical Results



Thanks!
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