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The origin of the problem

Exposure varies across time and space, and is usually
measured very seldom
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We have a statistical framework

*** We assume exposure levels follow a lognormal distribution

“» We estimate the proportion of days expected to result in overexposure
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This proportion (exceedance) should not be >5%
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The final decision should take into account statistical uncertainty
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We have a statistical framework BUT.....

and easy way 1o . o
;':tf;:wn to business with statistics

1 dustria\ h\/gieﬂe Lognormal stuff :
n
StatiSt\CS *¢* Not taught in basic

“OR _
o scliences

DuMMIES *%* Not often taught in

biostats 101

*%* Very few user friendly
tools
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Bayesian statistics for industrial hygiene
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Bayesian models in www.expostats.ca

Principle
Prior uncertainty distribution THE
about a parameter P —_— D Posterior uncertainty
What we know before data EI | distribution about P
MACHINE ' What we know after data
Likelihood function for P / AR e
what the data has to say
Prior distributions in expostats
Geometric mean Geometric standard deviation
Centered on 5% of exceedance « Based on Kromhout/Rappaport/Symanski
given a gsd of 2.3 (1993)
Uniform on log(gm)  Lognormal on log(gsd)

80% of prior in [10-36-10*34]*OEL e 80% of prior in [1.5-6.5]



How expostats works

LINUX SERVER

Appache
Webserver

Features ' Statistical
package

® ~ 30 simultaneous users
® English-French
® Censored data with multiple censoring points

° Tools RIAGS
* One lognormal distribution sgrlr?;ser
« One lognormal distribution (between-within worker variance) package

» 2 lognormal distributions (before/after)
® Statistics : descriptive / Q-Q plot / 95" percentile / Exceedance



How expostats look

Quite basic at the moment....

Aller au site en Francais

Statistical tools for the interpretation of industrial
hygiene measurement data

Introduction

This Web site is a portal for a group of statistical tools aiming at supporting industrial hygiene practioners for the

STATS

POUR L'INTERPRETATION DES DONNEES D'HYGIENE

INTERPRETATION TOOLS

But a new version is
coming up !




Example : Effect of an intervention

n=15 (3ND)

OEL i

| ‘ n=10 (5ND)
¥ l_—_l__ll

1000

Concentration

Exceedance: 13% 0.1%

Bef'r::re After

Reduction % in the geometric mean : 52% [8.6 ; 77]

Reduction in the geometric standard deviation (in gsd unit) : 0.94 [-0.68 ; 2.8]
Reduction in the exceedance fraction (in exceedance %) : 12% [3 ; 27]
Chance that the expected decrease was achieved (%) : 83%



Simulations — complete samples

GM=0.3*OEL Method
-4 Expostats
GSD=2.5

. _ ~&= |HSTAT
4 000 Iterations -4 Bayesian uninformative
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Simulations — censored samples

30 000 iterations
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Future developments: WEBEXPO

LINUX SERVER
Webserver

R
Statistical
package

Institut de recherche
Robert-Sauvé en santé
et en sécurité du travail

Objective : Create a library of code RGJ@SSS
in Javascript and Csharp/Java that sampler

Implements IH calculations using Bayesian package
routines
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