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¢ Motivation

* Monitoring changes (or trends) in agricultural
performance indicators is of key importance for
agricultural policy makers

= All reported indicators based on FADN data are
sample estimates (associated with uncertainty)

» Possibility to estimate confidence intervals for change

" |s the estimated difference statistically significant?
Real or random?

* \We present a possible approach to estimate the
variance of change for complex survey, taking into
account the overlap between annual data
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U Change in agricultural income
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U Overlapping samples

Population at

U, «

~_

/ time 1 and 2

Samples taken
= from U, and U,

—_ common
portion

Three cases:

1) Independent samples

2) Dependent (or paired) observations
3) Partially overlapping samples
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U Estimation of change

1) Estimation of change using data of full samples S, and Sg:

Ay =y; =y

2) Estimation of change using common portion S:

— AN

Ayt =y; —yr

y# - estimator of mean for period 1 using full sample S,

y® - estimator of mean for period 2 using full sample Sg

Ay - estimator of change based on full samples S, and S;

Ay© - estimator of change based on common portion S

p - Coefficient of correlation for y between period 1 and 2
nc

2 . .
= = overlap rate, or the fraction of the common sample portion
A B

if p = :1(1, than Ay is more precise (Qualite und Tille, 2008)
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U Estimation of change

Based on full samples :

67849
64275

n=2094 n=2199 3574

mean2016 mean2017 deltaA

Indep. samples t-test:
(with Welch’s df-approximation)

SE: 1884 CHF
t.value: 1.9
p.value: 0.06

Based on common portion:

69974
65906

q=0.70

p =0.85
n=1499 n=1499 4068
mean2016 mean2017 deltaA

Paired samples t-test:

(difference test):

SE: 808 CHF
t.value: 5.0
p.value: 0.00
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U Competing methods for comparison
of two partially overlapping samples

1) Using independent t-test for two full samples

o assuming no correlation, Standard Error (SE) is overestimated

2) Using paired t-test for paired observations only

o ignoring independent observations -> loss in df

o estimated mean and ClI are different from reporting values

3) Combining the first two tests (e.g. by weighting) based on

independent and paired data (e.g. Samawi and Vogel, 2013)

4) Corrected z-test by Looney and Jones (2003) or extension for

unequal variances by Derrick et al (2017)
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U More general approach: variance
estimation of change

More general approach:

—

t = Ay
~ SE(BY)

t-Test statistic :

Confidence Interval: CI(Ay) = Ay + 1.96 - SE(AY)

SE(8y) = J Var(4y)

Approach for variance estimation of change for repeated
surveys proposed by Qualite and Tille (2008) and Berger and
Priam (2016) is more general and flexible

(consistent with sampling design and weighting procedures)
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@ Variance estimation of change

Var(Ay) = Var(¥%) + Var(y{") — 2Cov(¥, ,¥; )

Var(y, )- depending on sampling design and weighting method.

We use residual method (Deville and Sarndal,1992) for
calibrated mean

Cov(5 .51 ) = prz - (VarGs) - VarGt)

p12 - Coefficient of correlation based on sampling design:

1) Based on common portion S (Qualite, 2009)
2) Based on covariance of the residuals of a multivariate
regression model (Berger and Priam, 2016)
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U Change of agricultural income
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Conclusions and limitations

= Agroscope reports annual changes in key performance
indicators using the difference of the estimated means of full
samples. Results are compared with the difference of means
based on common portion.

* The variance estimator of change is used in order to judge
whether or not the observed difference is statistically significant

* The variance estimator is consistent with sampling design and
can be used to calculate the confidence intervals and for testing
the differences of overlapping samples

» Limitations: Problem of small samples, violations of normality
assumption (e.g. presence of extreme values)

» Corrected degrees of freedom
» Non-parametric tests, e.g. Wilcoxon test
(Considering weights? Confidence intervals?)
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