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Errors In Rate of Use

# The PUR has errors! (as do nearly all databases)

® Errors in pounds applied are among the most
Important errors

# Procedures now automatically identify unusually
high rates

®# These procedures need improvement



Topics of Discussion

# Current procedures for identifying outliers

® Some possible improvements in these
procedures

# Evaluation of the procedures



History of PUR Outlier Procedures

® Started creating procedures to find outliers
iIn 1993

®# That project was never completed
# Now | hope to finish it



ldentifying Outliers

# There are statistical procedures for identifying
outliers

# Most of these assume some kind of well defined
probability distribution

m Distributions of pesticide rates of use are varied
and complex



Distributions of Rates of Use

Rates 2002 — 2006 for DIQUAT DIBEROMIDE (229110)
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Distributions of Rates of Use

Rates 2002 — 2006 for DIQUAT DIBROMIDE (229110)
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Distributions of Rates of Use
Log Rates

Log rates 2002 — 2006 for DIQUAT DIBR (229110)
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Distributions of Rates of Use
Bimodal

Rates for Al 161 — COPPER SULFATE (PENTAHYDRATE)
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Distributions of Rates of Use
Low Kurtosis

Rates for Al 2069 — FATTY ACIDS, MIXED
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Distributions of Rates of Use
High Kurtosis

Rates for Al 382 — OXY DEMI:_I'QN—METHYL —
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Distributions of Rates of Use
Negatively Skewed

Rates for Al 573 — 1,3— DICHLOROPROPENE
ai_group=573110
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Distributions of Rates of Use

Positively Skewed

Rates for Al 1755 — CARBOXIN
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Robust Methods to Identify Outliers

# Median vs mean: median is less affected
by outliers

® Median absolute deviation (MAD) vs
standard deviation (STD)




Robust Methods to Identify Outliers

# Pesticide label rates

® Fixed limit

® Median rate constant

# Median rate + measure of dispersion
® Neural networks



Current Procedures for Identifying
Outliers

® | abel rates Pounds of Al per acre greater than 10%
more than the maximum label rate

® Fixed limit: Pounds of non-fumigant Al per acre
greater than 200 and fumigant pounds per acreagreat
than 1000

# Median” constant Pounds of product per unit
treated is greater than 50 times the median ratallfo
applications of this product on this crop and rddgpe

® Median + dispersion The median plus 50 MAD
® Neural network




Pesticide Label Rates

Advantages Disadvantages

Objective Actual rates may exceed
label rates

Does not depend on We don’t have most label

previously reported rates |rates in our database




Fixed Outlier Limits

Advantages Disadvantages

Easy to understand and | Currently applied only to

use acres treated

Does not depend on Rates of different Als vary sg

previously reported rates|fixed limit is inappropriate fol
many Als




Median Raté 50

Advantages Disadvantages

Easy to understand and usdependent on previously
reported records

More appropriate limit for | Often based on few records
Als used at different rates

Does not account for
dispersion in rates of use




Median + 50 Median Abs Deviation

Advantages Disadvantages

Accounts for different rates Dependent on previously
for different Als reported records

Accounts for different Often based on few recordp

dispersion of rates

Fails for certain kinds of
distributions




Neural Networks

Advantages

Disadvantages

Handles all kinds of weird
distributions

Complex and time
consuming to implement

Difficult to understand




Improvements to Current Methods

® Use log rates rather than untransformed rates

# Base limits on distribution of all records for all
crops or sites of each Al

® Base limits of rates from the past 5 years
® Try different robust measures of dispersion

# Make adjustments for some common but non-
normal distributions

# Eliminate the neural network



Problems with Using Rates by Al

# The main problem is that for some Als, there are
situations with very different rates

®# Reasons rates differ:
Distinct rates on different crops

Distinct rates with different products
Rates where an Al is a minor component of a product




Solutions for Multi-modal
Distributions

# Define different subsets of uses for an Al

® Examples:
Nurseries vs field crops
Baits vs typical sprays
Als that are minor components of a product




Solutions for Multi-modal
Distributions

# Use cluster analysis to find multi-modal
distributions

® Use only Als where it Is the only Al In a product
or where the percent of Al in a product was
greater than 10% of the most common Al in the
product.



Skewed and Kurtotic Distributions

# Distributions that are far from normal cause some
serious problems

® An empirical ad|

# For example, w

ustment factor
nen distribution very peaked,

MAD may equa

O: then outlier limit = median



Distributions of Rates of Use
High Kurtosis

Rates for Al 382 — OXYDEMETON—METHYL e — e
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Adjustment of Outlier Limits
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Some New Outlier Procedures

# More pesticide label rates

#t Fixed limits: new limits, more high
use rate Als, other units treated

# Median rate * 50

# Median log rate + 5 MAD
# Trimmed mean + 3 STD
# Trimmed mean +5 STD
m 39 quartile + 5 IQR




Criteria Evaluation

# Visual inspection of distributions and outlier
limits

# Number of records flagged by each criterion

# Compare rankings of the different limits

®m Apply each criterion to records with known
correct or incorrect rates



Visual Inspection of Distributions

Log rates 2002 — 2006 for DAMINOZDE
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Visual Inspection of Distributions




Visual Inspection of Distributions




Visual Inspection of Distributions




Visual Inspection of Distributions




Percent of Records that are QOutliers

Label Median Mean +

Rate * + 5*STD Q3+ Neural Mean+

1.1 5*MAD (notadj) 5*IQR Network 3*STD
1.11 0.96 0.69 0.65 0.35 0.31

New Old New Old

Median Median Mean+ Fixed |Fixed

*50 *50 5*STD  Limit  Limit
0.27 0.17 0.16 0.08 0.03




Percent of Records that are QOutliers
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Outlier Ranking
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Compare with Correct and Incorrect
Rates

Percent Percent

correct > Incorrect >
Outlier Limit each limit Rank each limit Rank
Old fixed limit 0.27 1 6 10
Mean + 5*STD 1.01 2 29 8
Mean + 3*STD 1.87 3 44 6
New fixed Limit 2.07 4 21 9
Q3 + 5*IGR 2.44 5 39 7
Old median*50 2.49 6 60 2
Mean + 5*STD (unad)) 2.70 7 49 4
New median*50 2.78 8 53 3
Median + 5*MAD 2.82 9 44 5
Neural Net 3.29 10 62 1




Conclusions

# The best criterion appears to be the adjusted
trimmed mean +5 STD

# The adjusted mean + 3STD may correctly
identify more errors, however, it will flag a large
number of valid records as well



