Appendix F

LIST OF METHODS - EXPOSURE

FREQUENTIST PROBABILISTIC EXPOSURE or UNCERTAINTY ANALYSIS, IN EXPOSURE (Quantitative method)
	Reference
	Uncertainty analysis method

	Alonso et al., 2008
	Probabilistic exposure assessment using Monte Carlo

	Andricevic et al., 2012
	Probabilistic exposure assessment (Adaptive Fup Monte Carlo Method)

	Arnot et al., 2008
	Probabilistic uncertainty assessment (for uncertainty in the calculation of the biotranformation rate) (Monte Carlo)

	Avagliano and Parrella, 2009
	Probabilistic exposure assessment using Monte Carlo

	Barros and Rubin, 2008
	Probabilistic exposure assessment

	Bertuzzo et al., 2013
	Probabilistic exposure assessment (Monte Carlo)

	Blanset et al., 2007
	Probabilistic exposure assessment (Monte Carlo, Crystal Ball)

	Bogen et al., 2009
	Frequentist probabilistic exposure assessment

	Bonnard and McKone, 2009
	Probabilistic exposure assessment (with Monte Carlo – Latin Hypercube Sampling)

	Boobis et al., 2008
	Probabilistic exposure modeling

	Boon et al., 2008
	Probabilistic exposure assessment (Monte Carlo, MCRA 6.0 programme available for registered users at the RIKILT website)

	Boon et al., 2009
	Probabilistic exposure assessment (Monte Carlo, MCRA 6.0 programme)

	Boon et al., 2011
	Probabilistic exposure assessment (Monte Carlo with MCRA system version 6.2, combined with bootstrap)

	Borgert et al., 2012
	Statistical bootstrap procedure

	Bos et al., 2009


	Probabilistic exposure assessment (distribution of individual exposures)

This model integrates a distribution of individual critical effect doses (ICED), being the dose associated with a person’s individual critical effect size (CES) (…), with a distribution of Individual Exposures (IEXP). The ratio of these distributions (ICED/IEXP) is calculated by Monte Carlo analysis and results in a distribution of Individual Margins of Exposure (IMoE).

	Bosgra et al., 2009
	Probabilistic exposure assessment, using Monte Carlo

	Bruce et al., 2007
	Probabilistic exposure assessment

	Carriger and Rand, 2008
	Probabilistic exposure assessment

	Carslaw et al., 2007
	Probabilistic exposure assessment (Monte Carlo)

	Chimeddulam and Wu, 2013
	Probabilistic exposure assessment

	Chiu et al., 2007
	Probabilistic exposure assessment (Monte Carlo and Bayesian methods)

	Chowdhury, K.H. et al., 2009
	Probabilistic exposure assessment

	Clewell and Clewell, 2008
	Probabilistic uncertainty (in exposure modeled with PBPK) analysis using Monte Carlo

	De Laender et al., 2010
	Probabilistic uncertainty analysis (in exposure) using a Markov Chain Monte Carlo procedure

	Djohan et al., 2007
	Probabilistic exposure assessment (Monte Carlo, Crystall Ball 2000)

	Erdal et Carollo, 2007
	Probabilistic exposure assessment (Monte Carlo)

	Garcia-Diaz and Gozalvez-Zafrilla, 2012
	Probabilistic exposure assessment (Monte Carlo)

	Glorennec et al., 2007
	Probabilistic exposure assessment (Monte Carlo-Latin Hypercube Sampling, Crystal Ball software v5.5)

	Hall et al., 2009
	Probabilistic exposure assessment

	Hamidin et al., 2008
	Probabilistic exposure assessment

	Henning-De Jong et al., 2008
	Probabilistic exposure assessment (Monte Carlo, Latin Hypercube sampling, Crystal Ball)

	Hollander et al., 2012
	Probabilistic exposure assessment

	Judson et al., 2011
	Probabilistic exposure assessment (Monte Carlo)  = probabilistic calculation of the biological pathway altering dose (BPAD)

	Kumar and Xagoraraki, 2010
	Probabilistic exposure assessment

	Lester et al., 2007
	Probabilistic uncertainty assessment (in exposure, effects and risk) using:

· Monte Carlo

· Bayesian Monte Carlo

· Bayesian PRA using Markov Chain Monte Carlo

· Fuzzy methods

	Liao et al., 2007b
	Probabilistic exposure assessment (Monte Carlo)

	Lindblom et al., 2007
	Probabilistic exposure assessment using the GLUE (generalized likelihood uncertainty estimation) method

	Liu et al., 2009
	Probabilistic exposure assessment

	Luo and Yang, 2007
	Probabilistic uncertainty assessment (Monte Carlo - Latin Hypercube Sampling)

	Macedo-Sousa, et al., 2009
	Probabilistic exposure assessment (Monte Carlo)

	Martinez et al., 2010
	Probabilistic exposure assessment (Monte Carlo)

	McKinlay et al., 2008
	Probabilistic modeling of exposure

	Meek et al., 2011
	Probabilistic exposure analysis

	Mesa-Frias et al., 2013
	Review of quantitative uncertainty assessment methods, including 
- probabilistic, random sampling methods (Monte Carlo)

- second-order probability methods (second-order Monte Carlo)

	Morales et al., 2011
	Probabilistic exposure assessment (Monte Carlo, Latin Hypercube Sampling)

	Ni and Guo, 2013
	Probabilistic exposure assessment

	Passuello et al., 2010
	Probabilistic exposure modeling

	Persoons et al., 2012
	Probabilistic exposure assessment  (2-stage Monte Carlo)

	Phong et al., 2011
	Probabilistic exposure analysis (Monte Carlo)

	Qu et al., 2011
	Probabilistic exposure assessment

	Rand et Schuler, 2009
	Probabilistic exposure assessment

	Sahmel et al., 2009
	Probabilistic exposure assessment (Monte Carlo)

	Sahmel et al., 2010
	Probabilistic exposure assessment

	Schenker et al., 2009
	Probabilistic exposure assessment (Monte Carlo – Crystal Ball and Bayesian Monte Carlo)

	Schleier et al., 2009
	Probabilistic exposure assessment using two-dimensional Monte Carlo (Crystal Bal 7.3)

	Schuler and Rand, 2008
	Probabilistic exposure assessment

	Sidorenko, 2011
	Probabilistic exposure assessment using Food Combination Analysis (original method developed by the authors)

	Sioen et al., 2007
	Probabilistic exposure assessment

	Sioen et al., 2008
	Probabilistic exposure assessment

	Trudel et al., 2011
	Probabilistic exposure assessment (two-dimensional Monte Carlo)

	Tsushima et al., 2010
	Probabilistic exposure assessment

	Urban et al., 2009
	Probabilistic exposure assessment

	Valcke and Krishnan, 2011a
	Probabilistic exposure assessment (using Monte Carlo)

	Valcke and Krishnan, 2011b
	Probabilistic exposure assessment (using Monte Carlo, Crystal Ball software)

	Valcke and Krishnan, 2011c
	Probabilistic exposure assessment

	Van der Voet and Slob, 2007
	Probabilistic exposure assessment

	Van der Voet et al., 2007
	Probabilistic exposure assessment (Monte Carlo)

	Van der Voet et al., 2009
	Probabilistic exposure assessment

	Van Klaveren and Boon, 2009
	Probabilistic exposure assessment

	Van Sprang et al., 2009
	Probabilistic exposure assessment

	Verdonck et al., 2007
	Probabilistic exposure assessment

	Verger and Fabiansson, 2008
	Probabilistic exposure assessment

	Vestergren et al., 2008
	Monte Carlo Analysis

	Vitrac and Leblanc, 2007
	Probabilistic exposure assessment

	Vitrac et al., 2007
	Probabilistic exposure assessment

	Wang et al., 2009
	Probabilistic exposure assessment (exposure concentration distributions)

	Wang et al., 2011
	Probabilistic exposure assessment

	Wang et al., 2012
	Probabilistic exposure assessment (Monte Carlo)

	Xiao et al., 2008
	Probabilistic exposure assessment (uncertainty in the bioaccumulation process) (Monte Carlo, Matlab software)

	Zartarian et al., 2012
	Probabilistic exposure assessment (2-level Monte Carlo)

	Zhang, 2010
	Probabilistic exposure assessment (Monte Carlo and bootstrap simulation)

	Zhong et al., 2010
	Probabilistic exposure analysis (using Monte Carlo, Crystal Ball)

	Zhou and Zhao, 2012
	Probabilistic exposure assessment (2-stage Monte Carlo)


BAYESIAN PROBABILISTIC EXPOSURE ASSESSMENT (Quantitative method)
	Reference
	Uncertainty analysis method

	Bissett et al., 2008
	Bayesian inference using Markov Chain Monte Carlo for exposure mapping (Bayesian geo-statistical method)

	Bogen et al., 2009
	Bayesian methods

	Bois et al., 2010
	Bayesian calibration using Markov chain Monte Carlo

	Chen et al., 2010
	Hierarchical Bayesian analysis using Markov chain Monte Carlo

	Chen, C-C. et al., 2012
	Hierarchical Bayesian analysis using Markov chain Monte Carlo

	Chen, R. et al., 2012
	Two-stage Bayesian Hierarchical model

	Chen, Y-C. et al., 2012
	Probabilistic exposure assessment using Bayesian techniques

	Chiu and Ginsberg, 2011
	Bayesian analysis using Markov chain Monte Carlo

	Chiu et al., 2009
	Hierarchical Bayesian analysis using Markov chain Monte Carlo

	Clewell and Clewell, 2008
	Probabilistic uncertainty (in exposure modeled with PBPK) analysis using Monte Carlo
Uncertainty assessment using Bayesian hierarchical approach

	Covington et al., 2007
	Bayesian method (Markov chain Monte Carlo)

	Cressie et al., 2007
	Hierarchical Bayesian approach (with software written at Battelle)

	Evans et al., 2009
	Bayesian method (Markov chain Monte Carlo)

	Fragoulis et al., 2010
	Bayesian approach 

	Georgopoulos et al., 2009
	Bayesian approach/ stochastic inversion

Discretized Bayesian approach

	Görlitz et al., 2011
	Markov chain Monte Carlo methods

	Hoque et al., 2012
	Bayesian algorithm based on relevance vector machine (RVM) => probabilistic exposure assessment (Monte Carlo)

	Kennedy and Hart, 2009
	Bayesian modeling of measurement errors (Markov Chain Monte Carlo, two-dimensional Monte Carlo)

	Kennedy, 2010
	Probabilistic exposure assessment using Bayesian techniques

	Lester et al., 2007
	Probabilistic uncertainty assessment (in exposure, effects and risk) using :

· Monte Carlo

· Bayesian Monte Carlo

· Bayesian PRA using Markov Chain Monte Carlo

· Fuzzy methods

	Liao et al., 2007a
	Bayesian modeling (Markov Chain Monte Carlo analysis)

	Lopes et al., 2011
	Bayesian inference

	Lyons et al., 2008
	Bayesian inference, Markov Chain Monte Carlo Simulation (MCSim, version 5.1 beta)

	Martinho and Freitas, 2009
	Bayesian hierarchical model (Markov chain Monte Carlo), applied for estimating exposure to air pollutants, based on biomonitoring data

	Mesa-Frias et al., 2013
	Review of quantitative uncertainty assessment methods, including Bayesian methods.

	Modis et al., 2010
	Bayesian Maximum Entropy (BME) Theory 

	Mörk et al., 2009
	Bayesian framework using Markov chain Monte Carlo simulation

	Mutshinda et al., 2008
	Bayesian probabilistic exposure modeling

(Bayesian inference and Markov Chain Monte Carlo method)

	Qin et al., 2013
	Probabilistic exposure assessment

	Qiu et al., 2009
	Bayesian analysis of PBPK (Markov Chain Monte Carlo analysis)

	Sahmel et al., 2010
	Bayesian decision analysis

	Saloranta et al., 2008
	Bayesian Markov Chain Monte Carlo

	Schleier et al., 2012
	Bayesian Information Criterion

	Tan et al., 2007
	Probabilistic exposure assessment (Monte Carlo and a PBPK model + a Bayesian approach)

	Tanaka et al., 2010
	Probabilistic bioconcentration factor (hierarchical Bayesian regression analysis)

	Tielemans et al., 2007
	Bayesian exposure assessment 


FUZZY METHODS (Quantitative method)
	Reference
	Uncertainty analysis method

	Agwa et al., 2013
	Fuzzy logic

	Amini et al., 2008
	Regression analysis & adaptive neuro-fuzzy referencing

(then) Latin hypercube sampling (for uncertainty propagation) => probability maps

	Angulo et al., 2012
	Fuzzy expert system

	Clewell and Clewell, 2008
	Uncertainty analyis using fuzzy logic

	Jenab et al., 2012
	Fuzzy Bayesian model 

	Lester et al., 2007
	Probabilistic uncertainty assessment (in exposure, effects and risk) using:

· Monte Carlo

· Bayesian Monte Carlo

· Bayesian PRA using Markov Chain Monte Carlo

· Fuzzy methods

	Lindahl and Bockstaller, 2012
	Fuzzy inference system

	Mesa-Frias et al., 2013
	Review of quantitative uncertainty assessment methods, including fuzzy methods

	Puzyn, 2011
	Fuzzy set theory

	Zhang et al., 2009
	Fuzzy sets  (Fuzzy PROMETHEE, a subgroup of multicriteria analysis tools)


SENSITIVITY ANALYSIS (Quantitative method)
	Reference
	Uncertainty analysis method

	Alonso et al., 2008
	Sensitivity analysis

	Arnot et al., 2012
	Sensitivity analysis

	Avagliano and Parrella, 2009
	Global sensitivity analysis (using extended Fourier amplitude sensitivity test technique) 

	Barmaz et al., 2012
	Sensitivity analysis 

	Barton et al., 2007
	Sensitivity analysis

	Bertuzzo et al., 2013
	Sensitivity analysis (Generalized Likelihood Uncertainty Estimation – GLUE)

	Blanset et al., 2007
	Sensitivity analysis 

	Bogen et al., 2009
	Sensitivity analysis 

	Bonnard and McKone, 2009
	Sensitivity analysis (with Monte Carlo – Cristal Ball)

	Boon et al., 2009
	Sensitivity analysis

	Bosgra et al., 2009
	Sensitivity analysis (using Monte Carlo and bootstrap simulations)

	Breen et al., 2010
	Sensitivity analysis (using own approach)

	Chen, R. et al., 2012
	Sensitivity analysis

	Chiu and Ginsberg, 2011
	Sensitivity analysis (local)

	Chiu et al., 2007
	Sensitivity analysis

	Ciavatta et al., 2009
	Screening sensitivity analysis (Morris method)

Global uncertainty and sensitivity analysis (UA/SA) (non-linear regression with Monte Carlo)

	Clewell and Clewell, 2008
	Sensitivity analysis

	Cressie et al., 2007
	Sensitivity analysis

	De Laender et al., 2010
	Sensitivity analysis using a multiple linear regression approach

	Erdal et Carollo, 2007
	Sensitivity analysis

	Garcia-Diaz and Gozalvez-Zafrilla, 2012
	Sensitivity analysis (Spearman rank)

	Glorennec et al., 2007
	Sensitivity analysis

	Goktas et Aral, 2011
	Sensitivity analysis

	Heinzl et al., 2007
	Sensitivity analysis (a particular kind, which assesses technical uncertainty)

	Henning-De Jong et al., 2008
	Sensitivity analysis

	Hollander et al., 2009
	Sensitivity analysis (stepwise multiple regression analysis)

	Kennedy and Hart, 2009
	Sensitivity analysis

	Kennedy, 2010
	Sensitivity analysis

	Kumar and Xagoraraki, 2010
	Sensitivity analysis

	Luo and Yang, 2007
	Sensitivity analysis

	Malaguerra et al., 2013
	Global sensitivity analysis (Morris method)

	Meli et al., 2013
	Sensitivity analysis

	Mesa-Frias et al., 2013
	Review of quantitative uncertainty assessment methods, including deterministic sensitivity analysis

	Mörk et al., 2009
	Sensitivity analysis 

	Ni and Guo, 2013
	Sensitivity analysis

	Passuello et al., 2010


	Sensitivity analysis using the calculation of the standardized regression coefficients, β

	Phillips and Tudoreanu, 2011
	Sensitivity analysis

	Sahmel et al., 2009
	Sensitivity analysis (explicit)

	Sahmel et al., 2010
	Sensitivity analysis

	Saloranta et al., 2008
	Sensitivity analysis (Extended Fourier Amplitude Sensitivity Test)

	Schenker et al., 2009
	Sensitivity analysis (Spearman Rank Correlation Coefficient)

	Schleier et al., 2009
	Sensitivity analysis

	Terrado et al., 2010
	Sensitivity analysis

	Trudel et al., 2011
	Sensitivity analysis

	Valcke and Krishnan, 2011a
	Sensitivity analysis

	Valcke and Krishnan, 2011b
	Sensitivity analysis

	Verdonck et al., 2007


	Sensitivity analysis

	Vestergren et al., 2008
	Sensitivity analysis

	Vezzaro et al., 2011
	(Global) sensitivity analysis

	Vitrac and Leblanc, 2007
	Sensitivity analysis

	Vitrac et al., 2007
	Sensitivity analysis

	Wang et al., 2011
	Sensitivity analysis

	Zartarian et al., 2012
	Sensitivity analysis

	Zhou and Zhao, 2012
	Sensitivity analysis (The sensitivity of the model inputs was calculated using the percentage change in predicted target parameter values for output values per standard deviation change in an input variable)


QUALITATIVE METHODS

	Reference
	Uncertainty analysis method

	Andreu and Picó, 2012
	Qualitative analysis of uncertainty in analytical methods

	Arnot et al., 2008
	Qualitative study analysis

	Beronius et al., 2010
	Qualitative analysis of uncertainties

	Bogen et al., 2009
	Qualitative uncertainty analysis

	Boon et al., 2011
	Qualitative assessment (influence of the choice of the method)

	Caldas and Jardim, 2012
	Qualitative analysis of uncertainties

	Chiu et al., 2007
	Qualitative discussion of uncertainty

	Desaules, 2012
	Qualitative analysis of uncertainty

	Glorennec et al., 2007
	Qualitative uncertainty analysis

	Hays et al., 2012
	Qualitative assessment of uncertainty (unstructured)

	Kennedy and Hart, 2009
	Qualitative uncertainty assessment (for those sources that could not be quantified)

	Maxim and Van der Sluijs, 2007
	Qualitative analysis of discursive uncertainty

	Meek et al., 2011
	Qualitative uncertainty analysis (in exposure)

	Ramsey, 2008
	Qualitative assessment of uncertainty

	Rand et Schuler, 2009
	Qualitative uncertainty assessment

	Sahmel et al., 2010
	Qualitative uncertainty assessment

	Subramaniam et al., 2008
	Qualitative assessment of uncertainties in a model 

	Urban et al., 2009
	Qualitative uncertainty analysis

	Van Sprang et al., 2009


	Qualitative analysis of assumptions

	Verdonck et al., 2007
	Qualitative uncertainty analysis (uncertainty matrix / checklist)

	Verger and Fabiansson, 2008
	Qualitative uncertainty assessment

	Wandall et al., 2007
	Qualitative analysis of uncertainties


MULTICRITERIA ANALYSIS

	Reference
	Uncertainty analysis method
	Quantitative or qualitative method

	Bogen et al., 2009
	MCDA
	Quantitative

Qualitative


BAYESIAN PBPK (Quantitative method)
	Reference
	Uncertainty analysis method

	Allen et al., 2007
	Markov Chain Monte Carlo Analysis with a PBPK

	Mörk and Johanson, 2010
	Probabilistic PBPK, using Monte Carlo simulation

	Nong et al., 2008
	Bayesian PBPK (Markov Chain Monte Carlo)


PROBABILITY-BOUNDS APPROACH (Quantitative method)
	Reference
	Uncertainty analysis method

	Nong and Krishnan, 2007
	Probability-bounds approach (P-defined bounds, P-free bounds)

	Ryker and Small, 2008
	Bounding analysis


OTHER QUANTITATIVE METHODS

	Reference
	Uncertainty analysis method

	Arnot et al., 2012
	Uncertainty assessment: Own analytical method to estimate uncertainty in their multimedia mss balance model exposure data

	Bosgra et al., 2009
	Probabilistic exposure assessment, using Monte Carlo

Sensitivity analysis (using Monte Carlo and bootstrap simulations)

Uncertainty factors distributions

	Cao et al., 2011
	Probabilistic exposure assessment

Exposure was represented as a CPD (Cumulative Probability Distribution) curve.

	Chowdhury, S. et al., 2009
	Probabilistic uncertainty assessment:

- sampling-based methods (Monte Carlo simulations and stratified sampling)

- asymptotic reliability analyses (first- and second-order reliability methods)

Non-probabilistic:

- Interval analysis

- Fuzzy set theory

- possibility theory

	Koch et al., 2013
	Calculation of reproducibility relative standard deviations, an indicator for measuring the variability in measuring bioaccessibility, among laboratories and using different methods

	Magnusson and Ellison, 2008
	Uncertainty estimation in chemical measurements (GUM method)

	Müller et al., 2009
	Probabilistic exposure assessment (distribution of individual cumulative exposure)

	Ruggeri, 2009
	Law of propagation of uncertainty 

The GUM (ISO TAG4, 1994) procedure


LIST OF METHODS - EFFECTS

SPECIES SENSITIVITY DISTRIBUTIONS (Quantitative method)
	Reference
	Uncertainty analysis method

	Andersen et al., 2010
	SSD

	Awkerman et al., 2008
	SSD

	Awkerman et al., 2009
	SSD

	Barron et al., 2012
	SSD

	Caquet et al., 2013
	SSD

	Carafa et al., 2011
	SSD

	Carriger and Rand, 2008
	SSD

	Ciffroy et al., 2013
	Bayesian-SSD

	Craig et al., 2012
	A model for non-exchangeability to complete the SSD

	De Laender et al, 2008
	SSD

	De Laender et al., 2013
	SSD

	De Vries et al., 2010
	SSD (using R)

	Dom et al., 2010
	SSD

	Dom et al., 2012
	SSD

	Fedorenkova et al., 2012
	SSD

	Fox and Billoir, 2013
	SSD

	Hall et al., 2009
	SSD

	Hayashi et Kashiwagi, 2010 
	Bayesian method for deriving SSD

Testing different model structures for accounting of model uncertainty

	Henning-De Jong et al., 2008
	SSD

	Jager et al., 2007
	SSD

	Jänsch et al., 2007
	SSD

	Jin et al., 2011
	SSD

	Jin et al., 2012a
	SSD

	Jin et al., 2012b
	SSD

	Kefford et al., 2012
	SSD

	Kwok et al., 2008
	SSD

	Liu et al., 2009
	SSD

	Macedo-Sousa, et al., 2009 
	SSD

	Nagai et al., 2012
	SSD

	Olsen et al., 2011
	SSD

	Qin et al., 2013
	SSD – using a Bayesian Matbugs Calculator (Markov Chain Monte Carlo)

	Qu et al., 2011
	SSD

	Raimondo et al., 2008
	SSD

	Rand et Schuler, 2009
	SSD

	Rubach et al., 2011
	SSD

	Sánchez-Bayo and Goka, 2012
	SSD

	Schmitt-Jansen et al., 2008
	SSD

	Schuler and Rand, 2008
	SSD



	Semenzin et al., 2007
	SSD

	Staples et al., 2008
	SSD

	Tanaka et al., 2010
	Probabilistic bioconcentration factor (hierarchical Bayesian regression analysis)

SSD

	Tsushima et al., 2010
	SSD



	Van Sprang et al., 2009
	SSD

	Van Zelm et al., 2009
	SSD

	Verdonck et al., 2007
	SSD

	Verschoor et al., 2011
	SSD

	Vijver et al., 2008
	SSD

	Wang et al., 2008
	SSD 

	Wang et al., 2009
	SSD

	Wang et al., 2011
	SSD

	Wang et al., 2012
	SSD

	Wong et al., 2009
	SSD

	Yi et al., 2012
	SSD

	Zhong et al., 2010
	SSD




PROBABILISTIC EFFECT FACTORS (Quantitative method)
	Reference
	Uncertainty analysis method

	Batke et al., 2011
	Probabilistic distributions of an UF (using STATISTICA 8.2 and the @risk 5.5.1 from Palisade)

	Bhavsar et al., 2008
	Probabilistic assessment (of uncertainty in Toxic Equivalency Factors)

	Bosgra et al., 2009
	Uncertainty factors distributions

	Van der Voet and Slob, 2007
	Probabilistic hazard characterization using uncertainty factors distributions (which leads to distributions of individual critical effect doses)

	Van Zelm et al., 2009
	Probabilistic uncertainty assessment for ecotoxicological effect factors (propagation of parameter uncertainty) using Monte Carlo (Latin hypercube sampling, Crystal Ball 7.1.2)


MULTICRITERIA TOOLS

	Reference
	Uncertainty analysis method
	Quantitative or qualitative method

	Coutu et al., 2012
	Multi-criteria analysis

Probabilistic hazard ranking (statistical Kernel smoothing technique)
	Quantitative

	Passuello et al., 2012
	Spatial multicriteria decision making tool

Sensitivity analysis (Monte Carlo)
	Quantitative

	Zhang et al., 2009


	Fuzzy sets  (Fuzzy PROMETHEE, a subgroup of multicriteria analysis tools)
	Quantitative

Qualitative


SENSITIVITY ANALYSIS (Quantitative method)
	Reference
	Uncertainty analysis method

	Begum and Sen, 2007
	Bayesian hierarchical model (Markov chain Monte Carlo)

Sensitivity analysis

	Bennett et al., 2009
	Sensitivity analysis

Alternative models testing (for assessing uncertainties in model structure, several models were tested and compared)

	Bhavsar et al., 2008
	Probabilistic assessment (of uncertainty in Toxic Equivalency Factors)

Sensitivity analysis

	Bingli et al., 2008
	Sensitivity analysis

	Bosgra et al., 2009
	Sensitivity analysis (using Monte Carlo and bootstrap simulations)

Uncertainty factors distributions

BMD

	Chevrier et al., 2013
	Sensitivity analysis

	Crump et al., 2008
	Sensitivity analysis

	Galic et al., 2012
	Sensitivity analysis

	Goverts et al., 2012
	Sensitivity analysis

	Henning-De Jong et al., 2008
	SSD

Sensitivity analysis

	Kumar and Xagoraraki, 2010
	Probabilistic uncertainty analysis (using Monte Carlo simulation)

Sensitivity analysis

	Melzer et al., 2012
	Sensitivity analysis

	Mesa-Frias et al., 2013
	Review of quantitative uncertainty assessment methods, including deterministic sensitivity analysis

	Nadal et al., 2008
	Neuro-probabilistic Hazard Index (HI) obtained by combining (Monte-Carlo) and SOM (self-organizing maps); the hazard index allow ranking contaminants according to their persistence, bioaccumulation and toxicity

A probabilistic integral risk has been calculated based on measured values for exposure and the HI

Sensitivity analysis of the HI to the PBT parameters 

	Ocampo-Duque et al., 2012
	Neuro-fuzzy inference system

Sensitivity analysis

	Passuello et al., 2012
	Spatial multicriteria decision making tool

Sensitivity analysis (Monte Carlo)

	Pelé et al., 2013
	Sensitivity analysis

	Rashleigh et al., 2009
	Sensitivity analysis

Probabilistic uncertainty analysis using Latin hypercube sampling on a foodweb model, for analyzing biomagnification (of PCBs); biomagnifications was considered here as an effect on the ecosystem

	Subramaniam et al., 2007
	Sensitivity analysis

	Van Zelm et al., 2009
	Sensitivity analysis (based on rank correlation)

	Vijver et al., 2008
	Sensitivity analysis

	Wang et al., 2011
	SSD

Sensitivity analysis


BENCHMARK DOSE MODELING (Quantitative method)
	Reference
	Uncertainty analysis method

	Arnold et al., 2012
	BMD (US EPA Benchmark Dose Software)

	Bercu et al., 2010
	BMD

	Bokkers and Slob, 2007
	BMD

Probabilistic distribution of the interspecies uncertainty factor

	Bosgra et al., 2009
	Sensitivity analysis (using Monte Carlo and bootstrap simulations)

Uncertainty factors distributions

BMD

	Buist et al., 2009
	BMD

	Burgoon and Zacharewski, 2008
	BMD

	Butterworth et al., 2007
	BMD

	Crofton et al., 2007
	BMD

	Crouch and Omenn, 2012
	BMD

	Crump and Teeguarden, 2009
	BMD

Monte Carlo computational methods

	Davis et al., 2011
	BMD

	Dor et al., 2009
	BMD

Qualitative analysis of uncertainty in epidemiological or toxicological studies 

	Foronda et al., 2007a
	BMDL (US EPA BMDS version 1.3 software)

	Foronda et al., 2007b
	BMD (US EPA BMDS software version 1.3)

	Gollapudi et al., 2012
	BMD

	Gupta and Wang, 2009
	BMD

	Herlin et al., 2010
	BMD

	Izadi et al., 2012
	BMD

	Kuiper et al., 2008
	Benchmark Dose Modeling (BMD)

	Louisse et al., 2010
	Benchmark dose – response modeling (BMD)

	Öberg, 2010
	BMD

	Paini et al., 2011
	BMD (BMD software version 2.1.1, US EPA)

	Parzefall, 2008
	BMD

	Piersma et al., 2011
	BMD

	Sand et al., 2008
	BMD

	Sand et al., 2010
	BMD

Confidence interval for expressing uncertainty in the BMD ratios

	Sand et al., 2011
	BMD

	Stern et al., 2007
	BMD

Categorical regression

	Suwazono et al., 2010
	BMD

	Thomas et al., 2007
	BMD

	Thomas et al., 2011
	BMD

	Tonk et al., 2011
	BMD (PROAST software)

	Van der Ven et al., 2008
	BMD

Dose-response analysis of effects has been done based on external dosing using a nested family of purely descriptive exponential models with the PROAST software

	Yang et al., 2007
	BMD

	Yu et Catzlano, 2008
	BMD


QUALITATIVE METHODS

	Reference
	Uncertainty analysis method

	Beronius et al., 2010
	Qualitative analysis of uncertainties

	Briggs et al., 2009
	Qualitative analysis of uncertainties

	Chen et al., 2008
	Qualitative discussion of uncertainty 

	Claxton, 2007
	Qualitative analysis of uncertainties

	Dor et al., 2009
	BMD

Qualitative analysis of uncertainty in epidemiological or toxicological studies 

	Kilkenny et al., 2010
	The ARRIVE guidelines for reporting animal research

	Kreider and Williams, 2010
	Qualitative uncertainty assessment

	Maxim and Van der Sluijs, 2007
	Qualitative analysis of discursive uncertainty

	Porta et al., 2009
	Qualitative uncertainty assessment

	Ramsey, 2008
	Qualitative assessment of uncertainty

	Sahlin et al., 2011
	Qualitative analysis of uncertainties (in QSARs)

	Schneider et al., 2009
	ToxRTool – assessment of the reliability of toxicological data: applicable to in vivo and in vitro data

	Verdonck et al., 2007
	Qualitative uncertainty analysis (uncertainty matrix / checklist)

	Wandall et al., 2007
	Qualitative analysis of uncertainties


OTHER QUANTITATIVE METHODS

	Reference
	Uncertainty analysis method

	Begum and Sen, 2007
	Bayesian hierarchical approach using Markov chain Monte Carlo has been used on a TK/TD dose-response model of toxicity

	Bennett et al., 2009
	Sensitivity analysis

Alternative models testing (for assessing uncertainties in model structure, several models were tested and compared)

	Bos et al., 2009


	Distribution of individual critical effect doses

This model integrates a distribution of individual critical effect doses (ICED), being the dose associated with a person’s individual critical effect size (CES) (…), with a distribution of Individual Exposures (IEXP). The ratio of these distributions (ICED/IEXP) is calculated by Monte Carlo analysis and results in a distribution of Individual Margins of Exposure (IMoE).

	Djohan et al., 2007
	Probabilistic effect assessment (in dose-response assessment of chlorobenzenes with lab animals, cumulative probability plots have been developed for a range of effects on the blood, respiratory system, eye, liver, urinary and nervous system, and mortality)

	Dobbins et al., 2008
	Probabilistic ecological hazard assessment (PEHA) approach using chemical toxicity distributions (CTDs)

	Dobbins et al., 2009
	Probabilistic hazards analysis (using a method developed by the authors, in Excel) => chemical toxicity distributions

	Gust et al., 2011
	Bayesian analysis of micro-array data for the analysis of changes in transcript expression from concentrations of a pollutant

The statistical analysis was conducted using Bayesian Analysis of Gene Expression Levels (BAGEL) software version 3.62.

	Kefford et al., 2010
	Jeccard’s index-based probabilistic method for assessing inter-species variability in sensitivity to chemicals 

	Kumar and Xagoraraki, 2010
	Probabilistic hazard assessment using distributions for acceptable daily intakes (ADI)

	Lester et al., 2007
	Probabilistic uncertainty assessment (in exposure, effects and risk) using:

· Monte Carlo

· Bayesian Monte Carlo

· Bayesian PRA using Markov Chain Monte Carlo

· Fuzzy methods

	Li et al., 2012
	Gradient Markov Chain Monte Carlo applied to dose-response modeling (alternative to BMD)
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