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1 Steps in quantitative risk estimation (272U R0 BEH D DFIE)

1-1. Risk estimation of chemicals (NRC 1983)
Hazard identification ~ (J\tf—R@EE)
What is the hazard?
3
Dose-response assessment (FAERIGHHT)
What is the relationship between the dose and incidents?
3
Exposure assessment (REBEHHT)
What is the actual level of dose?
3
Risk characterization

What is the amount of risk?

Types of data
-Epidemiological data (BZ7—%)
-Animal bioassay data (B1¥)32887 — %)
-Short term study (GEHAFRE)

-Comparisons of molecular structure

1- 2. Engineered products (Harris et al 2000)



Fault-tree analysis (7 —JL &Y U—5217)
The method of enumerating possible causes of failure.

Probabilities of all the possible causes are added up to estimate the probability of failure.

Event tree analysis (1R &Y U —547)
The method of enumerating possible courses of events
When we find out a certain course of events leads to a failure, probability of that cause of

events is calculated to get the probability of the failure.

2 cost-benefit analysis

The quantitative risk estimation is often associated with risk cost-benefit analysis (RCBA) U

RO DRARRER DI 14w O

-This is the decision procedure that chooses the minimal amount of risk determined by the

quantitative risk estimation.

-the undesirability of each outcome (cancer, accident etc.) is decided using societal values and
criteria. societal values can be measured using social scientific techniques. (S&W
1980p.1116)

- revealed preference (studying historically accepted risks) $8EF %

- expressed preference (studying risk-taking behavior using questionnaire) FKEB:EIFE

3 Motives for “analytical approach” 28977 7' O—F Dt
S&W1980 and W 1989 list various reasons to prefer what they call ‘analytical approach’

3-1 motives

- Conflicts over the level of acceptable risk is unavoidable (FFIZMOATEHE S&W 1980 p.
1114)

<differences in risk taking tendencies.

—how can we minimize the conflict?

- Scarcity of resources (W 1989 p. 1111)

Resources are scarce and we should allocate them wisely



3-2 Problems with intuitive risk-benefit analysis (S&W 1980 pp.1116-1117)
- our probability perception may be biased

control over risk (3Y kO—J)LTERWVIRY)

overestimation of low-probability, high consequence risk  (FER(FEVWNAKERBEREED
2D D@KFH)

3-3 Problems with traditional regulation schemes (p.1118)
3-3-1 zerorisk goal (LOUROEWVWSBIE)
—ignoring trade off (kL —RATJDHER)

examples in W 1989 p.1109 :

--safer new power plants are stalled for risk issues and less safer older plants are in use. (€
REDLEBREBFANVNDEX THREZTERW)

--a fire-retardant chemical, TRIS, was found carcinogenic, but the substitutes used after
the ban of TRIS was even more harmful. (P AXMHED7=® (CEDONTVWERDFED A RV ZH
DI ELDIOTce UDNEZDEGHIEILEENICH EDRBRIEE > EBRIEST)

--weatherstripping program intended to reduce environmental risk actually increased the
exposure to indoor pollutants like radon. (BIRDEHICROITEXTEZIISTOT S LxHE
LicEZ3. SRYBEDERBRRICEDEEDFKLELR)

3-3-2 arbitrariness of decision CREDZREM)
—regulatory agency judge reasonableness without congressional guidance

— having a consistent method reduces the problem of arbitrariness

3-3-3 inconsistency (—BM DR X)

because different hazard has different level of control, the overall risk is not effectively
controlled.

example from W 1989 p.1109

Saccharin and cyclamate (YFwvAUYEFHO)

opposite decisions were made in Canada and U.S.

De minimis policy (&K X UZKET DHK) : ignoring trivial risks under certain threshold.

this policy has the effect of reducing inconsistencies

3-3-4 specifications based on current technology (RTEDEAMIICH & D <IERE)



The requirements are often specified in terms of available technology rather than the risk

level. This discourages developing new risk management technology.

3-3-5 problem with pessimistic risk assessment (FR&REY7R ) R U FHEDRIRE) (Wipple 1989 p.
1110)

pessimistic risk assessment: that uses the plausible upper-bound or worst case probability.
‘conservative’ risk assessment

-- pessimistic risk assessments lead to inconsistency

4 Objectivity (BERM%)

S&W1980 p.1115
“Involantary risks are perceived differently by individuals. Their perceptions may be far from

reality.”

W 1989 p.1114

-“risk assessers bridge gaps in knowledge with assumptions” (REZE> THHDOF v v
Z=580%)

“The need for accuracy implies that the best available scientific knowledge, supplemented as

necessary by assumptions that are consistent with science, will be applied.” (quoted from NRC
1983)

What is their view of objectivity of risk assessment?

Is this position deserve the name “naive positivist,” as Shrader-Frechette call them?



