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H Oempio artioroyiog (causal inference) opilet kot eKTILd T0 0TOTELEGHLA

wog Oegpaneiog (intervention) oe éva amotédeopa. Xt Oempia ortioloyiog,

Aéue otLvmapyet interference 6tov to mavo amotédespa VOGS 0TOUOV

eCaptaror omd T Oepaneio mov dE TNKE 0 1010¢, AAAG Ko amd T Bepameio

dAA@v. Mio cuviing vdbeon ot Bewpia artioroyiog pe interference eivou

011 0 TANBLoUOG uTopel va YOPLIoTEL G€ OLAdES ATOUW®V £TC1 OGTE Ta. TOAVE
ATOTEAECLATO EVOG ATOLOL ££0PTMOVTOL LOVO amd TIG Bepameieg aTON®Y pHEGQ
OTNV OLAdN GTNV OTole AVIKEL XE ALTV TNV oA, Oa TapovVGLIcH Lo
eloaywyn ot fewpia cutroroyiog, Kabmg Kot TNV ETEKTACT TNG OTNV TEPIMTOGCN
mov vrapyet interference peta&d tov opddwv. Opilovpe estimands mov
TEPLYPAPOLY PEGOVS OPOVG TTHOVDV ATOTEAEGUATMV Y10 PEAAGTIKE TPOYPALLOTOL
avdéBeong Oepancioc. [Ipoteivovpie apepdANTTOVG EKTIUNTES KOL OTTOOELKVOOVLLE
ACVUTTOTIKA amoteAéopoTo Otav o aptdpog tmv interference opddwv peyolmvet.
Mo ppo apdpd opddmv, amoKToOUE SIUGTHILATO EUTIGTOCVVNG YPTCLLOTOUDVTOG
10 bootstrap. TeMK®G, EKTIHOVUE TN GYETIKY] OTOTELEGUATIKOTITA TEYVOAOYIDV
pelmong pOT®V Gg KEVTPO TOPAYMYNG EVEPYELNG OTA EMimedA OLOVTOC GTNV
ATULOGPALPOL.
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Abstract: Humans are routinely exposed to mixtures of chemical and other
environmental factors, making the quantification of health effects
associated with environmental mixtures a critical goal for establishing
environmental policy sufficiently protective of human health. The
quantification of the effects of exposure to an environmental mixture

poses several statistical challenges. It is often the case that exposure

to multiple pollutants interact with each other to affect an outcome. Further, the exposure-
response relationship between an outcome and some

exposures, such as some metals, can exhibit complex, nonlinear forms,
since some exposures can be beneficial and detrimental at different ranges
of exposure. To estimate the health effects of complex mixtures we propose
a flexible Bayesian approach that allows exposures to interact with each
other and have nonlinear relationships with the outcome. We induce
sparsity using multivariate spike and slab priors to determine which
exposures are associated with the outcome, and which exposures interact
with each other. The proposed approach is interpretable, as we can use the
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posterior probabilities of inclusion into the model to identify pollutants
that interact with each other. We illustrate our approach’s ability to
estimate complex functions using simulated data, and apply our method to
two studies to determine which environmental pollutants adversely affect
health.
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