
Conclusion

Non-linear regression must be performed on non-
linear models for accurate parameter fits.

With more precise data sets, approximation by linear 
regression becomes better.

Confidence regions must be included in publications 
to give accurate representations of parameter values 
within some confidence level.
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Confidence intervals vs. confidence 
regions

Best estimates of model parameters is normally reported with confidence 
intervals.

Confidence intervals does not give good idea of actual possible values of 
model parameters.

For 2 parameter models, confidence regions is easily shown and reports 
accurately values of parameters within some confidence level.
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• Catalyst poisoning increases with basicity of poisons 
Ca < Na, < K.

• Sulfate increases catalysts activity
• Data sets include fresh catalyst; poisoning via Ca, Na or K; and

sulfate on fresh catalyst and poisoning via Ca, Na or K.

•Fresh data included 6-7 data points 
at each of 7 temperatures with very 
tight fit

•With very precise data, nonlinear 
and linear confidence regions overlap 
significantly.

95% confidence Intervals (fresh)

A Ea/R

min 392745 5309

Best values 538180 5472

max 740032 5637

95% confidence Regions for Fresh catalysts
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•Na poisoned catalysts have more 
spread in data.

•Introduces more curvature in 
confidence region plots.

•Linear and non-linear analysis 
diverge with less precision.

•Zoomed-in look at confidence regions 
show all individual effects are significant.

•Confidence regions don’t overlap

•All double interactions of sulfate and 
poison are significant.

•Confidence regions of interactions 
don’t overlap with single variables of 
that interaction.

Objectives

Evaluate data set used to determine sulfate species, alkali, 
and alkaline earth compound impacts on SCR performance.

Data is of rate constant vs. Temperature

Solve for best values of Arrhenius parameters using non-
linear regression tools in R.

Compare 95% confidence regions to determine which 
variables and interactions are significant.

Compare non-linear vs. linear regression results

Compare confidence intervals to confidence regions.

95% confidence Intervals vs. Regions for Fresh catalysts
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