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Motivation
• Opinion surveys of ag professionals or producers 

are commonly used to gauge farmland values, 
however, little is known how respondents form 
opinions

• Previous studies suggest that respondents may rely 
on some weighted average of past and current 
information when forming opinions in land value 
surveys (Geltner et al. 2003)
– “Noisy” and infrequent signals 

• low ag land turnover ratio (<1% annually, even less for arm’s length sales)
• Heterogeneous land quality among sales
• Sporadic other information for land, interest rate, crop market (Zhang 

2016)



Motivation
• Previous studies suggest that respondents may rely 

on some weighted average of past and current 
information when forming opinions in land value 
surveys (Geltner et al. 2003)
– Anchoring / Appraisal smoothing: relying on past 

information; a partial adjustment behavior similar to 
Bayesian updating (Cheng et al. 2011)

– Strategic responses in related land rent survey (tenants 
vs. owners)

– Peer effects: behavioral / neuroeconomic evidence 
revealing that knowing about how others answer the same 
questions changes choices (Chung et al. 2016 Nature 
Neuroscience)



Research questions
• Research Questions: 

– How do respondents weigh past and 
current information in formulating their 
responses?

– To what degree do respondents adjust or 
self-correct their responses over time?



Research hypothesis
• Hypothesis: agricultural professionals will 

adjust their land value estimates from year 
to year in opinion surveys to reduce 
deviations from perceived true land value. 
– E.g.: a respondent finds her previous estimates 

were  substantially higher than the published 
county average, she would lower her (relative) 
expectation next year



- Annual mail survey of farm real estate market professionals (e.g., lenders, 
farm managers, appraisers, brokers, assessors, etc.) conducted during Nov 
- Last year’s individual estimates supplied for previous participants
- Final release in mid-Dec only contains one composite average estimate at 

the county level using pre-determined weights; but ISU also publishes 
crop reporting district level high, medium, low quality estimates

Iowa Land Value Survey
panel sample: 2005-2015



Data – descriptive stats

# Years # Respondents # Responses
11 110 1210
10 41 410

9 50 450
8 55 440
7 54 378
6 71 426
5 80 400
4 83 332
3 146 438
2 200 400
1 316 316

> 300 respondents answered 
for 7+ years

Crop reporting district Percent
Northwest 15%
North Central 12%
Northeast 14%
West Central 12%
Central 13%
East Central 9%
Southwest 8%
South Central 9%
Southeast 8%

Number of counties provided by one 
respondent:
1 (82%); 2 (10%); 3 (4%); 4+ (3%)



Empirical model –
Error Correction Model (ECM)
• In a perfect world, the estimate by respondent 𝑖𝑖 in county 𝑗𝑗 𝑦𝑦𝑖𝑖,𝑗𝑗,𝑡𝑡 is the 

same as the true value 𝑥𝑥𝑗𝑗,𝑡𝑡:
𝑦𝑦𝑖𝑖,𝑗𝑗,𝑡𝑡 = 𝑥𝑥𝑗𝑗,𝑡𝑡 ∀𝑖𝑖, 𝑗𝑗, 𝑡𝑡

• Simple transformation leads into the ECM model:

• ∆𝒚𝒚𝒊𝒊,𝒋𝒋,𝒕𝒕= 𝜶𝜶 𝒚𝒚𝒊𝒊,𝒋𝒋,𝒕𝒕−𝟏𝟏 − 𝒙𝒙𝒋𝒋,𝒕𝒕−𝟏𝟏 + 𝜷𝜷 ∆𝒙𝒙𝒋𝒋,𝒕𝒕 + 𝒆𝒆𝒊𝒊,𝒋𝒋,𝒕𝒕

• All variables expressed in natural logs
• True value proxied by others’ median for county j
• For the district level model, the true value is others’ median for district
• Separate estimation for each land quality class 

Annual 
change in 
log-price 
estimate

Deviation between 
previous estimate and 
previous “true” value 

proxied by others’ median

Percent change 
in “true” value 
over the past 

year

Residual



Empirical model –
Error Correction Model (ECM)
• Alternative model
• ∆𝑦𝑦𝑖𝑖,𝑗𝑗,𝑡𝑡= 𝛼𝛼0 + 𝛼𝛼𝑦𝑦 𝑦𝑦𝑖𝑖,𝑗𝑗,𝑡𝑡−1 + 𝛼𝛼𝑥𝑥𝑥𝑥𝑗𝑗,𝑡𝑡−1 + 𝛽𝛽 ∆𝑥𝑥𝑗𝑗,𝑡𝑡 + 𝑒𝑒𝑖𝑖,𝑗𝑗,𝑡𝑡

• Allows test whether 𝜶𝜶𝒙𝒙 = −𝜶𝜶𝒚𝒚 = 𝜷𝜷 = 1 and 𝜶𝜶𝟎𝟎 = 0 holds

• In practice, people may respond to signals like cash rent changes 
and/or interest rate fluctuations 

• ∆𝑦𝑦𝑖𝑖,𝑗𝑗,𝑡𝑡= 𝛼𝛼0 + 𝛼𝛼𝑦𝑦 𝑦𝑦𝑖𝑖,𝑗𝑗,𝑡𝑡−1 + 𝛼𝛼𝑥𝑥𝑥𝑥𝑗𝑗,𝑡𝑡−1 + 𝛽𝛽 ∆𝑥𝑥𝑗𝑗,𝑡𝑡 + 𝛾𝛾 ∆𝑥𝑥𝑗𝑗,𝑡𝑡−1 + 𝛿𝛿0 𝑧𝑧𝑡𝑡−1 +
𝛿𝛿1 ∆𝑧𝑧𝑡𝑡 + 𝜃𝜃 ∆𝑦𝑦𝑖𝑖,𝑗𝑗,𝑡𝑡−1 + 𝜗𝜗 ∆𝑥𝑥𝑡𝑡−2 + 𝑒𝑒𝑖𝑖,𝑗𝑗,𝑡𝑡

• testing whether 𝜶𝜶𝒙𝒙 = −𝜶𝜶𝒚𝒚 = 𝜷𝜷 = 1 and
𝜶𝜶𝟎𝟎 = 𝜸𝜸 = 𝜹𝜹 = 𝜽𝜽 = 𝝑𝝑 = 0 hold



Empirical model –
Error Correction Model (ECM)
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• In practice, people may respond to signals like cash rent changes 
and/or interest rate fluctuations 

• ∆𝑦𝑦𝑖𝑖,𝑗𝑗,𝑡𝑡= 𝛼𝛼0 + 𝛼𝛼𝑦𝑦 𝑦𝑦𝑖𝑖,𝑗𝑗,𝑡𝑡−1 + 𝛼𝛼𝑥𝑥𝑥𝑥𝑗𝑗,𝑡𝑡−1 + 𝛽𝛽 ∆𝑥𝑥𝑗𝑗,𝑡𝑡 + 𝛾𝛾 ∆𝑥𝑥𝑗𝑗,𝑡𝑡−1 + 𝛿𝛿0 𝑧𝑧𝑡𝑡−1 +
𝛿𝛿1 ∆𝑧𝑧𝑡𝑡 + 𝜃𝜃 ∆𝑦𝑦𝑖𝑖,𝑗𝑗,𝑡𝑡−1 + 𝜗𝜗 ∆𝑥𝑥𝑡𝑡−2 + 𝑒𝑒𝑖𝑖,𝑗𝑗,𝑡𝑡

• testing whether 𝜶𝜶𝒙𝒙 = −𝜶𝜶𝒚𝒚 = 𝜷𝜷 = 1 and
𝜶𝜶𝟎𝟎 = 𝜸𝜸 = 𝜹𝜹 = 𝜽𝜽 = 𝝑𝝑 = 0 hold

Includes cash rent and farmland loan 
interest rates

Despite the cointegrating relationship between land value, cash rent, and interest rate, they 
should not add explanatory power conditional on each respondent knowing county j’s land value ∆𝑥𝑥𝑗𝑗,𝑡𝑡



Results – fixed effects vs. OLS 
Variable High quality –

district -
individual fixed 
effects model

High quality –
district -

individual 
fixed effects 

model

High quality –
district – OLS

Prior deviation
𝒚𝒚𝒕𝒕−𝟏𝟏 − 𝒙𝒙𝒕𝒕−𝟏𝟏

−1.029***

% change in true value from a year 
ago ∆𝒙𝒙𝒕𝒕

0.899*** 0.880*** 0.813***

Lagged % change in true value 
from two years ago ∆𝒙𝒙𝒕𝒕−𝟏𝟏

0.040 0.049 0.131***

Last year’s estimate 𝒚𝒚𝒕𝒕−𝟏𝟏 -1.027*** -0.347***
Last year’s true value 𝒙𝒙𝒕𝒕−𝟏𝟏 1.013*** 0.324***

Adjusted 𝑅𝑅2 0.360 0.278 0.361

***α ≤ 0.01, **α
≤ 0.05, *α ≤ 0.10



Results – FE (district vs. county)

***α ≤ 0.01, **α
≤ 0.05, *α ≤ 0.10

District County

High Medium Low High Medium Low

∆𝒙𝒙𝒕𝒕 0.880*** 0.839*** 0.705*** 0.666*** 0.519*** 0.454***

∆𝒙𝒙𝒕𝒕−𝟏𝟏 0.049 0.066* 0.133*** -0.002 -0.029 -0.047*

𝒚𝒚𝒕𝒕−𝟏𝟏 -1.027*** -0.966*** -0.792*** -1.000*** -0.922*** -0.744***

𝒙𝒙𝒕𝒕−𝟏𝟏 1.013*** 0.931*** 0.754*** 0.913*** 0.807*** 0.603***

intercept 0.102 0.280** 0.294* 0.786*** 1.011*** 1.187***

Adjusted 𝑹𝑹𝟐𝟐 0.278 0.232 0.186 0.295 0.227 0.179

Observations 2558 2558 2558 2521 2516 2516



Robust standard errors 
in parentheses
***α ≤ 0.01, **α ≤ 0.05, 
*α ≤ 0.10

Results –
Augment
ed ECM –
FE

The role of 
cash rent 
& interest
rate as 
additional 
information



Robust standard errors 
in parentheses
***α ≤ 0.01, **α ≤ 0.05, 
*α ≤ 0.10

Results –
Augment
ed ECM –
FE

High 
quality land 
results 
more 
robust



Robustness checks – cointegration –
(district) high quality – fixed effects model

I II III
𝒚𝒚𝒕𝒕−𝟏𝟏 − 𝒙𝒙𝒕𝒕−𝟏𝟏 -0.630*** -0.980*** -1.021***

∆𝒙𝒙𝒕𝒕 0.708*** 0.841*** 0.884***
∆𝒙𝒙𝒕𝒕−𝟏𝟏 0.204** 0.058 0.059

𝒚𝒚𝒕𝒕−𝟏𝟏 − 𝒛𝒛𝟏𝟏,𝒕𝒕−𝟏𝟏cash rent -0.521*** -0.046

∆𝒛𝒛𝟏𝟏,𝒕𝒕 0.383*** 0.076

∆𝒛𝒛𝟏𝟏,𝒕𝒕−𝟏𝟏 -0.158 -0.043

𝒚𝒚𝒕𝒕−𝟏𝟏 − 𝒛𝒛𝟐𝟐,𝒕𝒕−𝟏𝟏interest 
rate

0.123*** -0.006

∆𝒛𝒛𝟐𝟐,𝒕𝒕 0.080 -0.004

∆𝒛𝒛𝟐𝟐,𝒕𝒕−𝟏𝟏 0.220** 0.056

intercept 0.950*** 0.143 0.023

***α ≤ 0.01, **α
≤ 0.05, *α ≤ 0.10



Robustness checks – fixed effects 
model - district – high quality

Variable True value 𝒙𝒙𝒕𝒕
proxied by RLI 

September high-
quality cropland 

value

True value 𝒙𝒙𝒕𝒕
proxied by 
CoreLogic

average sales 
prices

Only use 
respondents

who 
answered for 

8+ years

Only use 
respondents 
who are farm 

managers, 
appraisers & 

lenders
∆𝒙𝒙𝒕𝒕 0.490*** 0.048** 0.618*** 0.746***

∆𝒙𝒙𝒕𝒕−𝟏𝟏 0.273*** -0.142*** 0.134* -0.115

𝒚𝒚𝒕𝒕−𝟏𝟏 -1.055*** -1.058*** -1.062*** 1.036***

𝒙𝒙𝒕𝒕−𝟏𝟏 0.055 0.157** 0.660*** 1.058***

Other covariates Yes Yes Yes Yes
Adjusted 𝑅𝑅2 0.270 0.243 0.315 0.260

***α ≤ 0.01, **α
≤ 0.05, *α ≤ 0.10



Summary & Conclusions
• Agricultural professionals self-correct their prior 

errors, however, they only correct about 60-
100% of errors. 

• Self-correction is higher at the crop reporting 
district level than at the county level

• The “true” land market trend is more 
informative in explaining respondents’ land 
value estimates for high- and medium-quality 
land than it is low-quality land. 

• Cash rents and interest rates are significant in 
affecting respondents’ opinions, especially for 
lower-quality land
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