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Low Effect Concentrations (EC)
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Why Logistic?

Want to estimate EC05, EC10,  NOEC

Sigmoidal logistic curve was chosen over other 
models (including Probit, Weibull) because 

1. is commonly used,

2. is reasonably robust,

3. generally fits data reasonably well.

Large sample sizes needed to distinguish between
the different models 
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Low Effect Concentrations (EC)
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To Weight or not to Weight?
Largest variation typically observed around maximum,

minimum variance around zero (lower asymptote)

Some authors weight data by inverse of variance
Data with minimum variance (around zero) gets 
largest weight. Interested in low EC’s, so like to take 
most notice of data close to maximum

When estimating low effect concentrations, it seems more 
logical to NOT weight residuals. Resultant curve is 
strongly influenced by the observations closest to low 
effect concentrations (EC5 or EC10)
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Another example

Mus 2 Soil -Greenhouse -No Lime
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High Variation

Lenswood Soil - Not limed
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Why develop Spreadsheet
Many programs exist for dichotomous (dead/alive) 

situations. Only a few for continuous variables

Researchers wanted something 
• Simple to use (found Genstat difficult)
• Reliably converges
• Confidence intervals around EC of interest
• Flexibility to easily adapt and
• Minimal training required
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Spreadsheet Benefits

* Simple to use 

* Reliably converges sometimes better than other stats 
packages

* Confidence intervals around EC of interest

* Wide variety of uses (bio-availability & toxicity of metals or 
pesticides to plants, worms and other indicator organisms)

* Flexibility to easily adapt (has been used to compare ECs
between soils) and 

* no special software is required.
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Future Work
• Bootstrap most influential points only

• Minimise residuals in both rate/response 
directions

• Bayesian slope estimates (similar species, 
toxicants) to assist in estimates of low ECs

• Fitting many curves weight by goodness of fit

• Inconsistencies between packages (US EPA)
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Estimating EC50s from other 
toxicants/ metals

EC50 Zn 
(mg / kg soil - Total)
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Estimating EC50 or LC50’s from 
other species

LC50 rainbow trout versus carp
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Statistical Lessons: 
Estimating Bio-availability & Toxicity 

of Metals to Plants

We recommend 

• Estimate EC50’s where possible

• Using an asymmetric design,
(more below EC50, less toxic)

• Having some points near EC50

• Not weighting data, and

• Cautiously estimate EC10 or EC5.
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Solver Algorithm

The Microsoft Excel Solver tool uses the Generalized 
Reduced Gradient (GRG2) nonlinear optimization code
developed by Leon Lasdon, University of Texas at Austin, 
and Allan Waren, Cleveland State University.

Linear and integer problems use the simplex method with 
bounds on the variables, and the branch-and-bound 
method, implemented by John Watson and Dan Fylstra, 
Frontline Systems, Inc. For more information, contact:

Frontline Systems, Inc.
Web site: http://www.frontsys.com
Electronic mail: info@frontsys.com




