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Haile et al. (2016) Overview

Haile, M.G., Kalkuhl, M. and von Braun, J. (2016), Worldwide Acreage and Yield

Response to International Price Change and Volatility: A Dynamic Panel Data Analysis

for Wheat, Rice, Corn, and Soybeans. Amer. J of Ag. Econ., 98 : 172-190..

Contributions – what question(s) is the paper addressing? –

Category – theoretical? empirical? case study? meta-study? –

Conclusions – what are the results? –

Context – what are related papers? who are the authors? –

Methods – what methods are used to analyze the problem? –
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Haile et al. (2016) Questions

General thoughts on the paper? Thoughts on literature review? –

How do the authors account for dynamic decision-making conceptually? Empirically? –

Are there any robustness checks you believe are missing? –

Why might collinearity between prices and price volatility introduce an identification

concern? (P. 178) –

Why do they assume that deviations in yield from the trends are good proxies for yield

expectations? Does this seem reasonable? (p. 178) –

Can you think of other input controls? (P. 178-179) – 2



Haile et al. (2016) Background

1. Expected Prices (Handout)
• What forms of expected prices do Haile et al. use?

• What form of expected prices do they find to be most predictive of production

response?

• How do these price choices overcome some of the common concerns related to the

formation of price expectations?

2. Measures of output
• What measures of output do Haile et al. use? Why?

• What level of aggregation do they use for measuring output? Why?

• What are limitations to their measures or the level of aggregation?

3. Supply models
• What supply model do they use and why?

4. Empirical model and identification concerns
• What empirical model do they use and why?
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Haile et al. (2016) Measures of Output

1. acreage (Coyle 1993; Haile, Kalkuhl, and von Braun 2014)

2. yield (Weersink, Cabas, and Olale 2020)

3. total production (Coyle 1999)

4. total caloric production (caloric value of total production)

(Roberts and Schlenker 2009 and 2013)

5. crop cuts (Gourlay, Kilic, and Lobell 2017)

• What measures of output do Haile et al. use? Why?

• What level of aggregation do they use for measuring output? Why?

• What are limitations to their measures or the level of aggregation?
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Haile et al. (2016) Models of Supply

Haile et al. summarize two possible supply models (to model

annual crop production):

1. Nerlovian partial adjustment framework

2. “Supply function approach” (supply response derived from the

profit-maximizing problem)

• Which model does Haile et al. employ? Why?

• What changes or improvements do they make to the model?
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Haile et al. (2016) Models of Supply
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Haile et al. (2016) Econometric Model

Qitk =π1Qikt−1 +
4!

j=1

αijpjktik +
4!

j=1

φijvol(p)jktik

+ λi1wiktik + λi2YSiktik + µit + ηik + µikt

(3)

• How does the model incorporate uncertainty in prices?

• How can we interpret αij?

• Which parameter(s) represent Zt in the conceptual model?

• Why are there subscripts on the subscript t for some variables?

• How does this model differ from the yield response model?

• Why can this not be estimated with OLS? 7



Haile et al. (2016) Econometric Model: System GMM

The authors summarize two potential GMM methods for estimating this

equation:

1. Difference GMM – transform all regressors by first differencing, then

estimate using GMM (Arellano and Bond, 1991)

2. System GMM – assume the first difference of instruments are uncorrelated

with fixed effects, then can instrument yi ,t−1 with ∆yi ,t−2 (Blundell and

Bond, 1998)
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Haile et al. (2016) Econometric Model: System GMM

Haile et al. use system GMM, some properties are:

• OLS and FE estimates should bound these estimates. If OLS lagged

dependent variable is positively correlated with the error term, then after

adding a FE or first differencing, the variable is negatively correlated with

the error term. ← note really only matters in small samples. Judson &

Owen (1999) find a bias of 20% of the coefficients of interest when T=30

(number of time periods)

• If OLS and FE do not bound the estimate, indicates specification issues

• Errors cannot be serially correlated and assumes that first differences of

instruments are uncorrelated with fixed effects (here country-by-year and

country-by-crop)
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Haile et al. (2016) Results
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Haile et al. (2016) Results
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Haile et al. (2016) Results
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Haile et al. (2016) Simulation Results
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Haile et al. (2016) Simulation Results
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Reading for Next Time

Chavas, J.P. & Holt, M.T. (1990). Acreage Decisions Under Risk: The Case of Corn

and Soybeans. American Journal of Agricultural Economics, 72(3): 429-538.

https://www.jstor.org/stable/1243021#metadata_info_tab_contents

Just, D.R., Khantachavana, S.V., & Just, R.E. (2010). Empirical Challenges for Risk

Preferences and Production. Annual Review of Resource Economics, 2 : 13-31.

https://www.annualreviews.org/doi/abs/10.1146/annurev.resource.

012809.103902?journalCode=resource
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Just et al. (2010) Overview

Just, D.R., Khantachavana, S.V., & Just, R.E. (2010). Empirical Challenges for

Risk Preferences and Production. Annual Review of Resource Economics, 2 : 13-31.

Contributions – what question(s) is the paper addressing? –

Category – theoretical? empirical? case study? meta-study? –

Conclusions – what are the results? –

Context – what are related papers? who are the authors? –

Methods – what methods are used to analyze the problem? –
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Just et al. (2010) – Common Empirical Questions Related to Risk

1. Effect of price risk on production

2. Effect of price risk on input choices and use

3. Linking risk preferences to demographic and socioeconomic characteristics

4. Testing for different types of risk aversion (decreasing absolute and increasing

relative risk aversion)

5. Examining role and effects of risk mitigation strategies (e.g. insurance, hedging,

and input choice)

Which of these categories does Haile et al. fall into?

Which of these categories does the Chavas & Holt paper fall into?
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Just et al. (2010) – Five Reasons Analyses of Risk are Challenging

1. Determining the decision model

2. Separate identification of covariates with risky behavior (e.g. firm size)

3. How to model wealth

4. Identification and separation of risk perceptions and risk preferences

5. Degree of flexibility of functional forms
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Just et al. (2010) – A Model of Producer Decision-making under Risk

Producers maximimize Expected Utility:

max
x

{E [U(w + π|θ)]|π = p · f(x, ε|γ)− r · x,φ, ω̄}

where w is initial wealth,

θ is the risk preference parameter,

x is a vector of inputs with associated prices r,

p is a vector of output prices with distribution parameters φ,

ε is a random disturbance with distribution parameters ω̄,

and γ are parameters for the production function.

What term represents production uncertainty?

price uncertainty?

technological uncertainty?
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Just et al. (2010) – Estimating the Maximization Problem

(Structurally) Estimating the producer maximization problem requires four equations:

1. Utility of wealth

2. Non stochastic production function

3. Stochastic structure of production function

4. Distribution of prices
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Just et al. (2010) – Estimating the Maximization Problem

Holt & Chavas (2002) provide an overview of common empirical methods to

estimating this problem.

The main reduced form estimating equation can be written as:

y = b0 + b1p̄ + b2σ
2
p + b3w0 + cTr

Where w0 is often dropped from the model due to missing data, or by assuming CARA.

When instead modeling acreage, consider that production is defined as y = aq, so that

the production equation can be rewritten by considering revenue per acre rather than

output prices, and thus σ2
p represents the variance of revenue per acre rather than

prices.

a = β0 + β1p̄ + b2σ
2
p + γTr + ε

Note that this can be extended to a multiple-equation reduced form by modifying the

single equation approach to include a vector of acreage, prices, etc. (using SUR) 21



Just et al. (2010) – Estimating the Maximization Problem

Holt & Chavas (2002) provide an overview of common empirical methods to

estimating this problem.

In estimating the reduced form equations, they suggest the Generalized Autoregressive

Conditional Heteroskedasticity Model (GARCH): (from Bollerslev, 1986).

GARCH(p, q) ⇒ σ2
t = α0 +

q!

i=1

αie
2
t−i +

p!

j=1

βjσ
2
t−i

et ∼ N(0,σ2
t )

q!

i=1

αi +

p!

j=1

βj < 1

where et comes from pt = λ
"∞

i=0(1− λ)ipt−i−1 + et .
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Just et al. (2010) – Estimating the Maximization Problem

The most commonly applied model is GARCH(1,1), which yields the estimating

equation:

at = β0 + β1(δ0 + Φ1pt−1 + ...+ Φkpt−k + β2(w0 + α1e
2
t−1 + γ1σ

2
pt−1) + ζT rt + εt

where Φ is a lag operator.
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Just et al. (2010) – Challenges in Existing Empirical Work

1. Wealth and Risk Aversion

2. Dynamics and Risk

3. Addressing Identificaiton

What are their suggestions moving forward?
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Chavas and Holt (1990) Overview

Chavas, J.P. & Holt, M.T. (1990). Acreage Decisions Under Risk: The Case of

Corn and Soybeans. American Journal of Agricultural Economics, 72(3): 429-538.

Contributions – what question(s) is the paper addressing? –

Category – theoretical? empirical? case study? meta-study? –

Conclusions – what are the results? –

Context – what are related papers? who are the authors? –

Methods – what methods are used to analyze the problem? –
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