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less real than realismless real than realism... 

It is onlyIt is only

abstraction of a streamabstraction of a stream

by elimination, by elimination, 
by emphasisby emphasis

that we get atthat we get at the the 

real meaning of thingsreal meaning of things.

by selection,by selection,

Nothing isNothing is
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abstraction of a streamabstraction of a stream
chlorophyll 

(ug/L)

time

Aquatox

Under FQPA, EPA did not explain its choice of Under FQPA, EPA did not explain its choice of 
1010--fold  fold  child safety factor when showing child safety factor when showing 
pesticide tolerance .pesticide tolerance .

NW Coalition for Alternatives to Pesticides v. EPA (U.S. Court of Appeals, 9NW Coalition for Alternatives to Pesticides v. EPA (U.S. Court of Appeals, 9thth Cir.)Cir.)

20082008

Anacostia TMDL model did not show how Anacostia TMDL model did not show how 
pollution reductions will meet designated pollution reductions will meet designated 
use.use.

Anacostia Anacostia RiverkeeperRiverkeeper v. Jackson (U.S. District Court, DC)v. Jackson (U.S. District Court, DC)

20112011

Under ESA, DOI’s Bayesian Network Model Under ESA, DOI’s Bayesian Network Model 
confirmed direction and scale of threat to confirmed direction and scale of threat to 
polar bear’s existence.polar bear’s existence.

In re Polar Bear Endangered Species Act Listing (U.S. District Court, DC)In re Polar Bear Endangered Species Act Listing (U.S. District Court, DC)

20112011
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Administrative Procedures ActAdministrative Procedures Act

5 U.S.C. sec. 706(2)(A) 5 U.S.C. sec. 706(2)(A) 

“…explanations “…explanations 
that run counter that run counter 
to the to the 
evidence…”evidence…”

State Farm, State Farm, 463 U.S. 29 (1983)463 U.S. 29 (1983)

any exercise of power, any exercise of power, 
including “failure to including “failure to 
act.” act.” 

Whitman v. Am. Trucking, 531 U.S. 457 (2001)Whitman v. Am. Trucking, 531 U.S. 457 (2001)

5 U.S.C. sec. 551(13)5 U.S.C. sec. 551(13)

Petition to issue Petition to issue 
regulation regulation 

5 U.S.C. sec. 553(e)5 U.S.C. sec. 553(e)

Action musn’t beAction musn’t be “arbitrary and capricious”“arbitrary and capricious”

CO + NOCO + NO22

COCO22 + NO+ NO

Activation EnergyActivation Energy
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evidenceevidence
regulatoryregulatory
decisiondecision

legal rightslegal rights

and obligationsand obligations

informationinformation inferenceinference

Pascual, Fisher, and Wagner (2012)Pascual, Fisher, and Wagner (2012)

data*data*datadata

pr pr ((θθ,,ββ||X,YX,Y))

YY ~ dist(~ dist(θθ))

f f ((XX,,ββ))

assume:assume:

estimate:estimate:

pr pr ((MMii|data|data*)*)

MM11

MM22

estimate:estimate:
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predictive accuracy vs. parsimonypredictive accuracy vs. parsimony1
--2 2 lnln [[pr pr ((MMii|data|data)] + (2 * no. of parameters)] + (2 * no. of parameters))

pr pr ((θθ|data) = |data) = ∑ ∑ prpr ((θθ||MMii,data,data) ) prpr ((MMii|data|data))

model averagemodel average3

????

relative accuraciesrelative accuracies
pr pr ((MM11|data)|data)

pr pr ((MM22|data)|data)

2

BFBF
data*data*

pr pr ((BFBF|data|data*)*)

In light of epistemic In light of epistemic 

uncertainty, how should uncertainty, how should 

policy treat multiple policy treat multiple 

models?models?

3 points…points…
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distributiondistribution
of bearsof bears

disease & predationdisease & predation

habitat threatshabitat threats

relocationrelocation

vital ratevital rate overuseoveruse

no. of bearsno. of bears

human disturbancehuman disturbancepollutionpollution

other factorsother factors

polar bear polar bear 
populationpopulation

11 transparency + coherency  = transparency + coherency  = 
rebuttable presumption of rationalityrebuttable presumption of rationality

22 plaintiff may rebut by establishing:plaintiff may rebut by establishing:

evidenceevidence regulationregulation

informationinformation inferenceinference

pr(M2) > pr(M1)pr(M2) > pr(M1)

data*data*
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33 justify more evidence withjustify more evidence with
value of informationvalue of information

pr pr ( ( Y|dataY|data, , MM11))

E[Y]

pr pr ( Y*|data*, ( Y*|data*, MM22))

E[Y*]


