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preference (e.g., “wage premiums” for high occupational risks) and stated-preference

methods fe.g., willingness to pay for tiny reductions in one’s own premature-death risk).

This new a h asks laypeople to appraise directly their preferred tradeoffs between
national r sts and lives prolonged nationwide (regulatory benefits). However,
N

this meth@@d may suffer from incomplete lay understanding of national-scale consequences
(e.g., billi@llars in regulatory costs; hundreds of lives prolonged) or tradeoffs (e.g.,
what are |j longed worth?). Here we (1) tested effects of numerical contextual
examples m\d each hypothetical regulatory tradeoff, and (2) explored why some
people implici ffer “implausible” values (< $10,000 or > $1 billion) for the social benefit
of prolon@“fe. In Study 1 (n = 356), after testing their separate effects, we combined
three con nformation aids: (1) comparing hypothetical regulatory costs and benefits
to real-life Nigh®f and lower values; (2) reframing large numbers into smaller, more familiar
terms; an ing regulatory costs as having diffuse versus concentrated impacts.
Inform sed social benefits values on average ($4.5 million to $13.8 million). Study
2(n= 4OZSOund that the most common explanations for “implausible” values included
inattentio attitudes about regulation, and problems translating values into
responses. Iscuss implications for this novel stated-preferences method, and for

compa jcro-risk methods.

th

Keywords nefit analysis; valuation; calibration; stated preferences; national

tradeoffs
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1. INTRO N

A
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Regulatory analysis, especially cost-benefit analysis (CBA), depends on risk estimates of

the harms a regulation might prevent (e.g., lives prolonged; morbidities; environmental

impacts), mhen monetized (e.g., lives prolonged multiplied by the value of a

statistical to allow comparison of these benefits in common units of dollars to
N

the regulafion’s costs to the economy (e.g., increased prices, fewer jobs). The balance of

costs and ‘enefi) for different policy options helps decide whether and how stringently to

control hazar oth conventional approaches to estimating VSL, discussed below, entail a

“micro-risk” analysis of the behaviorally-implied or explicitly stated value of life, based on

small cha eople’s personal risk of mortality or morbidity (e.g., a hypothetical

reductionffrom 5 chances in 10,000 to 1 in 10,000).

A novél st -preference approach that we proposed elicits lay views of acceptable

o

tradeo If of the nation” between nationwide regulatory costs and benefits
(Finkel & J , 2018; cf. Jones-Lee et al., 1985). Arguments for such a “macro-risk”

approach include that it better parallels the decisions regulators actually face, allows

respondehpress their “willingness to jointly contribute” to shared-purpose risk

reductionaltruism), as opposed to personal benefit alone, and does not force lay
decisions tiny, unfamiliar changes in probability of personal mortality or morbidity.
However, ious criticism of a macro-risk approach holds that laypeople may be
unable to e large numbers involved in national regulatory tradeoffs (e.g., billions of
dollars, h of lives prolonged). We therefore pursue two questions here: 1) whether

extual information about costs and benefits in other realms changes the

This article is protected by copyright. All rights reserved.

3



imputed estimates of the value of a life prolonged by a hypothetical regulation, and 2) why

some peoile in “macro-risk” elicitations provide responses that seem to impute

”implausitdof prolonging a single life (< $10,000, > S1 billion) .

2. BAGKGROUND

I

21. V Statistical Life

C

The con onal approach to regulatory cost-benefit analysis—usually requiring that

S

benefits e sts to warrant adopting a given regulation—assumes benefits must be

put in monetary terms for feasible comparison. For example, suppose the sole benefit of a

Ch

proposed n is to prolong lives, so people who might die in a given year from a

5

particular cause instead die later; for this example and current studies, we ignore other

d

potential (e.g., non-fatal diseases or injuries postponed; environmental protection).

Regula nt to estimate the VSL so they can multiply it by the number of lives estimated

to be |”

ch year by the policy intervention. The “statistical” portion of the term

M

VSL refers to the usually unknown identity of those who live longer (Hammitt & Treich,

4

2007), and to the assumption that the VSL is useful only when no one’s added risk is “large”

O

relative t eline risk of death at that age (e.g., Viscusi, 2020).

n

VS are derived in multiple ways. Revealed preference methods entail

t

inferring people’s implicit VSL beliefs from their actual financial transactions. For example,

{

estimatin

U

‘ggk premium” in income received by people who work at jobs more

dangero average assumes one would work in this job only if fully informed about its

A
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extra daily risk of death (which also presumes the employer’s knowledge of these risks’

magnitude, uncertainty and cross-person variability, and disclosure of these facts to

el

employee that one has negotiated extra compensation to fully justify that risk (which
also pres ative power of employer and employee in such negotiation, and ability
N

to measur@ compensation given that in the U.S. this combines wages and benefits). By
contrast, @eferences researchers ask people directly how much their own life

(usually) inne prominent approach, cited earlier, presents a scenario in which one

could reduce hiS or her risk of death from a given hazard by a small amount, and asks how

much oneme willing to pay to “purchase” that risk-reducing opportunity. A related

method ags whether an amount of risk reduction specified by the researcher is or is not

acceptabl ecific money amount also provided by the researcher. With one such
guestion o es, ultimately the researcher determines the “highest” amount one is
willing to pa bably not the true maximum, for technical reasons omitted here). This
willing (WTP) number, however derived, is multiplied by the risk reduction’s

magnitud@ summed with others’ similar results, with aggregate results possibly trimmed

. 1
somehow remove seemingly extreme results),” and the average reported as the

! Only ;;f 95 micro-risk stated preferences studies conducted between 1973 and

2009 rep ing trims; if and how many studies trimmed but did not report those trims

Q

is unkno hen et al., 2011). At least eight exclusion types were used: if uncertain of

theirn @ ailed test of understanding of probability; values above SX; protest answers;
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VSL. Regulatory officials can then review both revealed- and stated-preference studies to

select a VSL figure that they deem pertinent to their regulatory domain (e.g., U.S.

Environmdction Agency, 2016).

A hggegiteratire covers strengths and weaknesses of cost-benefit analysis overall, of the

VSL concehnf revealed and stated preferences methods. Revealed preference data

have hist een used more in regulatory decisions, despite the method’s debatable

¥

underlyinwtions (see workplace example above) and its use of inference rather than
direct qu on the value of life. However, stated preference data have inherent
advantagge;rrt;gulatory decisions (e.g., Alberini, 2019), and our goal here is to help
improve tG&y of stated preference methods by reporting experimental results from a
novel statgd- W erence method, which asks laypeople to evaluate which tradeoffs between
U.S.-wi ry costs and regulatory benefits in lives prolonged they would accept on
the nation’ f. Compared to the micro-risk approach to stated preferences, this macro-
risk approach may offer its own insights for regulatory decisions, illuminate public

perceptiohsonable tradeoffs, and reveal similarities and contrasts between micro-

risk and approaches.
2.2, EI|!t|ng Lay National Tradeoffs

e

unspecified outligrs; top/bottom percentile (usually 5% or 2.5%; one excluded top 15%); N

3

values fr and low ends; WTP above X% of person’s income.
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We introduced the concept of national-level stated-preference elicitation for regulatory

analysis (Johnson & Finkel, 2016; cf. Jones-Lee et al., 1985 who asked similar questions

without citi icy applications). Our initial focus was to understand how laypeople
interpret nded to uncertainty in regulatory estimates of costs and benefits, part
N

of a proje@ on how economists versus risk analysts address uncertainty. This required

3

identifyinglat thefindividual level which mean-preserving comparisons of uncertain

G

outcomes could answer meaningfully (e.g., in a non-regulatory context, people

LS

would likely be Thdifferent to choosing between a $100 ice cream cone, or one with
uncertain etween $80 and $120, rejecting both choices as ludicrous [Johnson &

Finkel, 2086]). The need to develop personalized uncertainty ranges for gauging the

g

acceptabilj ypothetical regulation evolved into an alternative stated-preferences

d

method (FI Johnson, 2018), involving a multiple-bounded discrete choice preference

elicitation m (cf. Baik et al., 2019).

\Y{

Table |, derived from our earlier studies (Johnson & Finkel, 2016; Finkel & Johnson,

2018) andhsequent macro-risk research experience, compares several attributes of

the convend the novel macro-risk stated preference approaches. To help inform
national r y decisions about the value of a statistical life, the micro-risk approach
aggreg al-risk-reduction willingness to pay (WTP) of lay respondents within

{

largely re -defined limits. These limits include offering WTP bids that people could

u

only acce ect, and framing the tradeoff as solely a judgment of lives-first (LF; i.e.,

fixing t nt of risk reduction, and asking about WTP for that risk reduction either

A

This article is protected by copyright. All rights reserved.

7



personally, as in the micro-risk approach, or contribute to it nationally, as in the macro-risk

approach). The obverse of the LF frame is the costs-first (CF) frame, in which the amount of

{

expenditur ed, and people are asked how much risk reduction they would require to

P

make this asonable (a question which micro-risk studies never ask).

Il

Amon ontrasts to the conventional stated-preference approach to VSL, the

novel me

C

its a national-level judgment of the tradeoff between regulatory benefits

and costs k Bloser to a regulator’s decision; it uses both a national-level (as opposed to

3

individual in micro-risk) lives-first frame and a novel costs-first frame; it allows

U

respondents to freely choose the values they offer, rather than respond yes/no to

researche bids; and it asks respondents to provide bounds on their uncertainty

i

about poi tes (e.g., between a value making the regulation acceptable and a value

cl

where re whether it is acceptable), rather than to choose a single tipping point

between ly acceptable” and “definitely unacceptable.” Other observed

differences—e.g., on micro-risk studies’ lack of transparency and consistency on data
trimming, iinates of central tendency (Finkel & Johnson, 2018)—are not intrinsic to the

elicitation s used. Some of these differences could be made smaller between the

6]

two meth example, a very small number of micro-risk studies have elicited open

Auth
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bids, like the macro-risk approach.2 For an example in the other direction, the macro-risk

method could drop the CF frame and use only the LF frame. Regardless of any partial

{

convergen difference between using small changes in the risk to oneself, versus
average c e risk to everyone in the nation (and between eliciting personal costs
N

versus pef§onal contributions to group costs), will persist.

£

C

The fu tal question is whether we should seek “the value of a statistical life” as

the desir asuire for regulatory policy, or instead seek to estimate “the social benefit of

$

N lives pr (SBNLP; Finkel & Johnson, 2018, p. 460). Neither approach is fully

U

satisfactory: the conventional VSL-times-fatalities measure is equivalent instead to “the

4

average o al valuations of N statistical lives like mine” (p. 460), more an expression

of the inchiba orth” of a statistical life than of the worth of any actual life-prolonging

d

policy i , While the national stated-preferences approach might also fall short in

its current i tion by double-counting certain types of altruism, potentially biasing

M

benefits estimates upwards (Finkel & Johnson, 2018, p. 462).

Of

Previously, we used the geometric mean of the two bounds on acceptable tradeoffs

provided ndents to define what we call here the SB1LP* value (i.e., the social

S G

20f 95 Wstated preference studies and 1140 VSL estimates 1973- 2009, only 17

(17.9%) studies alid 228 (20%) estimates involved open-ended elicitation (Braathen et al.,

U

2011).
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benefit of one life prolonged; the asterisk indicates further adjustments—e.g., to avoid
double-counting of non-paternalistic altruism—have not yet been made to the method to
achieve tmlthough these adjustments are now being estimated; Finkel & Johnson,
2018). W ur earlier sample (Section 3), after combining responses from people

N
confronte!with either a hypothetical regulation involving a carcinogen or one to reduce

traffic acceents:’

e a browwewed distribution of SB1LP* values, probably reflecting the

uncon: elicitation here, contrasting with largely researcher-defined bids in micro-

risk studies (Finkel & Johnson, 2018)

° meangwer in the LF (n = 340) than the CF (n = 393) frame, regardless of trims or
contres used (Finkel & Johnson, 2018, Table 1)

e th ere higher in the full sample ($31 million full, $28 million LF, $35 million
CF)t urrent agency-used VSLs, but similar when we trimmed the top and
bottom 5% ($5.5 million, $6.5 million, $4.3 million; that study did not identify or trim

impIaLLIues); and

e linear n analysis found that income decreased imputed SB1LP* values; a limited

set of tential predictors (age, risk type, exposure to information about agency-
use s, ratio of upper to lower bound, expecting regulators to under-estimate cost or
accurpmate deaths postponed) were non-significant at p < .05, implying
generalizability of these imputed values to the population at large.

Table |
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2.3. Current Studies

Wth, the national-level elicitation results to date come from a single dataset.
They neeon or refutation, a major goal of studies reported here. Specifically,
we wopglaredmahether our earlier (Finkel & Johnson, 2018) findings generalized to a
different hity sample regarding 1) the difference in SB1LP* imputed values between
CF versus s; 2) comparisons to agency-used VSLs; and 3) predictors of SB1LP*

values, usiing @ breader set of such variables.

SC

We also had @ther goals. First, we wished to probe the degree and causes of unusually

B

high and | P* values. Earlier we (Finkel & Johnson, 2018) reported one trim excluding

-

people whose imputed SB1LP* value was < $100 or > $1 billion, mostly on the low side,

(O

comprisin of the full sample of 733, 2.5% in the CF frame, and 25.3% in the LF frame.

What abeled “outlying values” we have now chosen to call “implausible” monetary
values life prolonged. Given no objective definition of a plausible VSL, we

decided to omit as “implausible” imputed SB1LP* values of < $10,000 or > S1 billion. We felt
the earlier ower bound (Finkel & Johnson, 2018) excluded too few implausible values,

and we n 10,000 is roughly 1/1000 of the upper end of (~ $10 million) VSL values

Of

used by UES. federal agencies (Robinson et al., 2021). Also, if a statistical life was only

h

”worth"mnalf of the $6.6 trillion U.S. federal budget for 2020 could “save”
everyone. TEe ESbiIIion value (100 times the high end of current agency values; 100,000

times our low_gai@usible” value) would be able to “save” only 6,000 Americans annually (a

risk of 2 per year) with the entire federal budget used up. Obviously, the

This article is protected by copyright. All rights reserved.
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definitional choice of what extremely low or high responses are “implausible” is a worthy

subject for continued debate. Here we sought to clarify the proportion of people who offer

implausibl nses, and to explore why such responses occur (including the substantial

differencagportion of implausible values between the LF and CF frames in Finkel
H

and Johnssi 2018, data).?

Secon

¥

eded to decide how best to trim outliers from the data, as this can

determingls iSsues as how the SB1LP* values compare to agency-used VSLs; Finkel and

S

Johnson (:d shown three trims of macro-risk data without determining a preferred
option. After considering our prior results, various trims in prior micro-risk VSL elicitations
(when infgy specified), and other options (e.g., exclude speedy responses), we

adopted mim, inspired by multiple-step trims such as those by Carson & Mitchell

(2000) son (2006): 1) we included only respondents who got at least one of two
attention orrect (i.e., buried in a lengthy question were instructions on how to

answer it, which the inattentive would overlook); 2) included only those whose imputed

L

>The freq f implausible values in micro-risk studies is unknown, as (1) very few

investigato r report raw data or probability density function percentiles, and (2) by

definitm@ible values are nearly impossible when the researcher restricts the value

of bids can only accept or reject. Also see footnote 1, and Finkel and Johnson

(2018; p. 471; 05imited distributional data from micro-risk studies (e.g., Braathen et al.,

2011). <
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SB1LP* value is “plausible” (i.e., $10,000-51 billion, inclusive); and 3) come from the middle

90% of the resulting distribution, i.e., with the top 5% and bottom 5% trimmed. This

approach mimimized inclusion of values produced by the inattentive, uncomprehending, or

protestingt while developing an expected-value estimate that allows influence
N

by large v&es ’as the median does not) without allowing the mean (the preferred estimate

for benefiffcost ahalysis [e.g., Alolayan, 2012]) to be distorted by outsized right-tail outliers.

Using a (trj expected-value estimate is also consistent conceptually with paying for a

regulatory program if it were based on willingness to pay (e.g., the government would
collect N *3

ot N * median). By proposing this as a standard approach, we provide

scholars \§h a concrete proposal to debate, and to inform discussions of whether similar

standardi'mould benefit micro-risk studies.

Thi i rs of our current NSF project narrative had expressed concern about
citizens’ p inexperience with large numbers (e.g., costs in millions or billions, and
lives prolonged across the nation of 100 or more), whose effects on results we probe here. If

Iaypeoplehﬂily grasp the relative value of different magnitudes, particularly for large

regulator @ is more plausible that SB1LP*s derived from their responses are valid and

reliable (Fj ohnson, 2018). A similar question has long been raised about the degree
of, andﬁrove, public understanding of the small probabilities inherent in micro-
risk elicitaj g., Weinstein et al., 1994; Visschers et al., 2009; Knoblauch et al., 2017).
Concerns omprehension of small probabilities have sometimes been addressed in

conve ---1@ SL studies through such means as grids, risk ladders, frequency statements,
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and other aids (Cropper et al., 2011). The challenge in either setting is how to define, and

measure, that people “grasp” large numbers or tiny probabilities. We proposed to test the

effects of iding information that put our hypothetical regulatory benefits and costs into
the conte real expenditures and life-prolonging activities that people pursue,
N

collectiveNjor at the household level. We had no prior expectations as to whether better
calibratior@decrease or increase responses relating to the value of life. On the one
hand, the lai portion of low implausible values in the LF frame (Finkel & Johnson, 2018)
might favor a sense that providing contextual information would increase SB1LP* means.
Yet bettermion might reduce very high values instead. Other outcomes are also
possible a@ult to exclude a priori: e.g., laypeople may be well-calibrated for national
regulatory, rs already, so that low values are a feature rather than a bug, or that

laypeople afe ply insensitive to contextual information.

In sEe posited the following hypotheses (H) and research questions (RQ):

L

H1. Imput * mean values will be lower for lives-first (LF) than costs-first (CF) frames.

This was the ing of earlier research, although its source was unclear; we speculated that

it migh&hanced concern about financial impacts to households or the economy

when peho € have to come up with dollar amounts themselves, compared to when the

nation seemave a fixed amount to “spend” (Finkel & Johnson, 2018).

<
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H2. Imputed and trimmed SB1LP* mean values will be close to current U.S. agency-used

VSLs. This was our earlier finding (Finkel & Johnson, 2018), so we are extrapolating that to

{

our newly ed trim. However, we are assuming also that both the micro-risk and
macro-ris ference approaches faithfully (if incompletely; see earlier
N

“fundamefital question” discussion) elicit what people believe about life-cost tradeoffs, and

thus should yieldffoughly similar results.

G

RQ1l. Whqt d raphic, political, or regulatory variables affect imputed SB1LP* values?

$

Prior resu | & Johnson, 2018) suggested income might be the only factor among

U

several teste at differentiated SB1LP* values, but this warranted further examination.

91

H3. Implausible imputed SB1LP* values will be more common in the LF than the CF frame.

This also rlier finding (Finkel & Johnson, 2018), which if the financial concern

d

referre ove is really a factor, may depress respondents’ suggested bounds on

ffs much more in the LF frame than in the CF frame, whose starting value

reason

V]

(e.g., $1 billion in regulatory costs) they may treat as an already fixed “expense” (see
Johnson & Finkel, 2016 on respondents tending to treat regulatory costs as part of the

federal b

OF

with construction projects and other expenditures).

n

RQ2. H posure to contextual information affect imputed SB1LP* values? We

{

assume generally responses will become more valid the more information people get,

subject to nts of numeracy and cognitive involvement. Answers to this question will

U

help de whether people can calibrate the large values in macro-risk studies.

A
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RQ3. Why do many lay responses to macro-risk questions yield implausible imputed SB1LP*

values? Assumini implausible values are a feature of the macro-risk process (e.g., allowing

open bids) standing their sources can improve calibration of respondents in future
macro-ris
N

Beforehort results of our new studies, we report reanalyzed data from Finkel and
Johnson (@though our hypotheses and research questions partly stemmed from this

prior studyf ofous, our currently proposed trims were not applied therein. Further, the two

hypotheti:ations that we randomly assigned to respondents in that earlier sample
ined |

were com n that paper’s SBNLP estimates (Finkel & Johnson, 2018), possibly obscuring

differencegen responses to the two regulations.

3. REAN F FINKEL & JOHNSON (2018) DATA
Because ds and results have been published elsewhere (Johnson & Finkel, 2016;
Finkel ,'2018), we focus here mainly on those specific to comparing results to

those of o!r new studies.

3.1 M
3.1.1. I

U.SMI&pIus years old and proficient in English were randomly recruited by

Johnson and Finlel (2016) in June-July 2012 from the diverse but non-representative

b

Decision Res national online panel; members who answer surveys were reimbursed at

the rate er hour.
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3.1.2. Instrument

As Wr data were not originally collected to develop a macro-risk approach to

estimate i1LP* values (see Johnson and Finkel, 2016, for details), and its

elicitatigngmei@d was almost identical to that used in our Study 1 detailed later, here we

describe chcore approach. Laypeople were shown a hypothetical proposed

C

regulatio re told the agency estimated its annual regulatory benefits as 1,000 lives

prolonge oniwide (LF frame), half that it estimated annual regulatory costs at $1 billion

$

(CF frame citation process focused on national rather than personal impacts, and
elicited dogunds rather than accept or decline bids offered by researchers who elicit
single poiztes, as in the micro-risk tradition. The two frames respectively began an
iterative pifo o elicit a value of national costs low enough, or national number of lives

prolon ough, for the respondent to “definitely support” the regulation. In each
frame, the dent was then asked to provide another value low (high) enough for the
respondent to “definitely oppose” the regulation. Both prompts were described as “if this

answer whgher [or lower, depending on the frame], you should feel ‘unsure’ about

whether t @ t or oppose the regulation at that level of cost [or lives prolonged].” An

on-screen gli vealed the value people were currently considering, with the lives-first
(LF) ve&oviding per U.S. household and per capita feedback on the current
national r y cost value being considered. The geometric mean of the two bounds
was assu e a reasonable proxy for the tipping point (Finkel & Johnson, 2018).
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As noted earlier, we re-analyzed the data collected by Johnson and Finkel in 2012 (with

imputed SB1LP values published in Finkel & Johnson, 2018) for this paper by using a two-

trim meth iddle-90% of plausible SB1LP* values; (the third trim requires an attention
check not he prior instrument) to ease comparison of those results to our new
N

data repoRed in Sections 4-5, along with full-sample (untrimmed) results. Our emphasis

GE

here is onf{trim d) mean results, but for each analysis we also report the 25" 50

(median), m percentiles of the distribution.
3.2. Results

3.2.1. Sa

U

Some {44 responses (after the authors removed 52 people for incomplete, incoherent,

n

or other u answers) came from a sample slightly more female; more educated and
higher income; d about the same degree of non-Hispanic White ethnicity as in the U.S.
population n & Finkel, 2016).

1LP* Values

The tM Table 1l shows imputed SB1LP* values for both the CF and LF frames

using full m (middle 90-percentile plausible) samples, first for the U.S.
Environm tection Agency (carcinogen) and second for the National Highway Traffic
Safety ion (NHTSA,; traffic safety) hypothetical regulations. H1 posited that

{

imputed :ﬁweans will be lower for lives-first (LF) than costs-first (CF) frames, which is
the case ept for the trimmed NHTSA values. H2 posited that imputed SB1LP* means

o current U.S. agency-used VSLs after trimming, also the case here, with the

will be @
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four trimmed means ranging from $6.9-510.7 million. H3 posited that implausible imputed

SB1LP* values will be more common in the LF than the CF frame. Based on these samples

{

trimmed t iddle 90" percentile of plausible values, proportions of implausible values
were 44.5 2% for the LF carcinogen and traffic regulations, versus 20.9% and 15.3%
N

for their CRequivalents, consistent with the hypothesis.

Table Il

5C

4. STUD TEXTUAL INFORMATION

U

The fin we report here tests the effect of contextual information on SB1LP*

values witfjin-person.*

N

4.1. M@
4.1.1. i
u. 18-plus years old proficient in English were randomly recruited May 21-22,

2019 from the Prolific online panel, whose members receive small fees for answering

surveys.

S G

A prioMsigned similarly to the one reported here but whose responses raised our

or

concerns about glality (we changed sample vendors as a result), is reported in Supporting

J

Informati

This article is protected by copyright. All rights reserved.

19



4.1.2. Instrument

Aftew questions (minimum age, U.S. residence, having time available now to
complete in one sitting), we included an oath to provide accurate answers; this
truth-tellingseemnitment device outperformed other options in a second-price auction for
non-markh (Jacquemet, Joule, Luchini, & Shogren, 2013). We followed with
backgroungli ation on regulatory benefits (reducing mortality) and costs, on the nature
and unavaidalility of tradeoffs in life and policy, and on the respondent’s role to decide “on

behalf of n rather than just yourself, whether a specific regulation’s total national

USE

benefits are worth the total national costs” (emphasis in original). We included two separate

attention Eestions (e.g., after a long introduction to a question about personal

preferencg, t em to give a specific answer regardless of their actual preference), before
and af iisigtradeoff described below, as inattention might explain implausible SB1LP*
values; multi ecks out-perform single ones (Berinsky, Margolis, & Sances, 2014).

Then the single hypothetical regulatory scenario posited that NHTSA was considering

a

requiring tEaf :” old and new cars include a collision warning device, to alert the driver so as

to effecti ce the number of fatalities to passengers or others (e.g., pedestrians)

outside t! car. Each respondent was randomly assigned to either a costs-first (CF) frame, in

which Westimated the regulation would cost the nation exactly $1 billion

(51,000,000,000%annually but had not determined the number of lives prolonged nationally,

U

or a lives-firs frame in which NHTSA had estimated the regulation would benefit the

nation b ing 100 lives per year, but had not determined its cost. CF respondents
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were asked to indicate upper and lower bounds for the number of lives prolonged that

would make this annual regulatory cost either definitely accepted or definitely rejected “on

behalf of t ion”; LF respondents were asked to report upper and lower regulatory cost
values th ke the 100 lives prolonged each year definitely accepted or definitely
N

rejected. Between these bounds was the region where respondents indicated they were

unsure ab@ support or rejection,5 After confirming these two bounds and

respondeWidence in them, we reported to respondents their bounds’ geometric
, askin

mean (GM g whether they viewed their GM as a reasonable tradeoff (the GM being
more appsthan an arithmetic mean; see Finkel & Johnson, 2018, note 56). If a
responde@t accept that value, they were invited to revise their bounds to produce a
value mormable; if they did not accept the resulting new GM, we invited them to

provide andc able point estimate of any size.

Aftert d attention check, the respondent was told that this elicitation would be
repeated with added contextual information. Table Ill presents the information treatments

for both fs hese each began with their own frame’s information, and only then

> In this stu y (versus Finkel & Johnson, 2018, and our other macro-risk studies), we

eIicited@onal bounds (between “slightly unsure” and “really unsure”). As

compa%Mtric means of the two inner versus the two outer bounds yielded no

substantive diff;nces in imputed SB1LP* values, we report results from the two outer

bound%ed in the text.
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presented the information relevant to the other side of the ledger. We combined three

types of contextual information in this test of information effects on SB1LP* values, based

on prior re ootnote 4). The first type provides actual regulatory or other risk-related
costs and her and lower than the CF ($1 billion) or LF (100 lives) starting points
N

(e.g., hear}transplants; ejector seats); these analogies aimed to increase laypeople’s sense

]

of how bigfor small were values they juggled. The second type involves perspective clauses,

G

which re-expr, arge numbers in familiar terms. Using ratios, ranks, and unit changes,

S

experiments (combined n > 3,200) found that adding such clauses greatly improved

U

subjects’ recall measurements, estimate other quantities, and detect errors in

manipulatéd measurements (Barrio et al., 2015); our examples include dollars per capita or

fi

househol e risk reductions, and the magnitude of the U.S. economy or deaths per

d

year. The thir e was a novel perspective clause highlighting frequent versus occasional

costs, using e and refrigerator prices. Both perspective clause types are shaded in the

I\

CF sid e to make them more visible.

Table 11l

or

After d tradeoff, respondents were asked to explain any differences in their

two accepted values (with and without the new information): “Please explain what re-

I

thinkin information, or other factors affected your thinking.” The instrument

{

ended with dem®@graphic and other measures to help put main results into context. The

U

latter include jective (reported comfort with numbers; Fagerlin et al., 2007) and

objective acy (five probability-focused multiple-choice computational questions),

A
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perceived accuracy of agency estimates of regulatory costs and benefits, trust in

environmental, health and safety agencies to make appropriate regulatory decisions,

{

regulatory ences (support for government regulating businesses’ and/or individuals’
behavior, » and regulatory trend preference (the current administration should
N

regulate re than, less than, or the same as the last two US administrations).

4.1.3. A

SC

From in@l value provided in each tradeoff (first GM, second GM, or exact number),

we divided $1,008,000,000 by the GM (in the CF frame) or divided the GM by 100 (LF) to

Gl

yield an i B1LP* value. Our primary analyses here were descriptive or correlational,

1

given the highly skewed nature of the bid-free distribution, and the results shown below.

d

4.2. Resllt

4.2.1. Sam

Respondents as a group (n = 356) were more female, white, and educated than U.S.
adults, wihr political ideology and party affiliation to U.S. adults generally (Table IV).

Median cq n time was 21 minutes. Random assignment yielded 58.1% LF

responre—quarters (77.6%) got one or both attention screeners correct.

Table IV

4.2.2. SB1LP* es

<
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Some 291 (81.7%) in the sample could define an acceptable GM/life value. Plausible
values (Sl0,000-il billion) overall comprised 75.2% (CF) and 26.5% (LF) of respondents,
consistent i 3 that the LF frame yields more implausible values. CF implausible values
were 31.8grmation) and 17.1% (post-information), and LF implausible values

[ |
75.7% and61.1%, suggesting that providing information did reduce implausible-value

frequenc

Table we section) shows the same distribution metrics as reported earlier for
Finkel an (2018) data for imputed SB1LP* values both before and after exposure
to contexc’wr;lqc;r‘mation, adding our recommended 3-trim including an attention check
criterion.&tent with H1, imputed SB1LP* mean values were higher for lives-first (LF)
than COStm) frames in all six contrasts. Results for H2 were mixed: imputed SB1LP*
mean close to current U.S. agency-used VSLs after trimming in the post-
informEvion, but slightly above that range in the LF condition, while all results in
the pre-information conditions fell within that agency range. If we compare the similarly-

trimmed hfety means from Finkel and Johnson (2018) to these results, all but one (LF

post—infoof the four contrasts fell within the current agency-used VSL range; CF
results we: in the earlier study, but its LF mean was bracketed by those found here.

°LF full

{

ere larger after the information was provided than before, because fewer

people rejected e geometric mean of their two bounds without substituting an exact

L

figure.

A
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The implausible proportions reported above are also consistent with H3: that implausible

imputed SB1LP* values would be more common in the LF than the CF frame.

ot

4.2.3. Pre @ f SBILP* Values

OuHir research question was which (if any) demographic, numeracy, or attitudinal

[

variables quted SB1LP* values. Given the large proportion of implausible values,

our trimme ples (particularly for LF framing) were too small to justify regression

analysis fw few predictor variables, much less the 13 we considered here. Thus we

used correlations analysis to identify a possible subset of such variables worth using with

the full sage report these in Table V, but note that had we applied a correction factor
|

for the multiple analyses here, no remaining correlation would be statistically significant

(Glickmanm)M). Here we began with Ferguson’s (2009) recommended minimal

practic ct criterion (RMPE; r > .2), which he deemed more reliable and consistent with

other han Cohen’s (1992) criterion for small effects of r =.1, complemented by
review of top predictors. Predictors included demographics (gender, age, education, and
income ana i:alth as complementary ways to assess ability to pay); objective and

subjective cy (respectively the ability to use, and comfort with using, numbers,

potentiall!relevant to the calibration issue of grasp of large numbers); and government-
reIatedeolitical partisanship, political ideology, preference for regulating

business, :@f that NHTSA would provide accurate estimates of regulatory costs or

benefit<
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Table V

of Wions in Table V, only seven exceeded Ferguson’s (2009) RMPE criterion.

Belief in a @ ives-prolonged agency estimates and being a Democrat were associated

with higheSBdkR™* values, and female gender with lower ones, in the pre-information LF

trim; belihrate cost estimates was associated with lower SB1LP* values in the post-

C

informati ; and life-estimate accuracy and age were associated with higher, and

conservatie golifical ideology with lower, SB1LP* values in the post-information LF trim.

S

Adding 2 eeting Cohen’s (1992) small-effect criterion does not change the pattern

U

of government-belief predictors having roughly double the number of “effective”

1

correlatio ographics. The LF frame dominated RMPE-qualified associations,

although dsi Cohen criterion reduced the gap (CF 14 versus LF 18, of 52 correlations

d

each). e ideology was the most consistently “effective” predictor (six of eight

compariso ed Cohen’s small effect criterion), with a negative association with SB1LP*

W

values. This is consistent with low values being protest votes, whether against regulations in

[

general oy othetical regulation specifically. The results do not justify multiple

regressio

‘

4.2.4. Contextual Information Effects

I

{

For ou second research question, Table Il shows mean SB1LP* values increased from

3

pre- to post-i ation tradeoffs: for CF, by factors of 4.5-fold (full sample) and 2.6-fold (3-

trim), a , by 2,110-fold and 3.1-fold. Thus overall contextual information increased

A
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SB1LP* in all conditions, but particularly for the LF frame, apparently (see above) via

elimination of many implausibly low values, which we plausibly interpret as a signal of

better cale

Howe vgimiiii@r mation effects may differ at the individual level from overall results. Table
VI shows herences, using the ratio of post- to pre-information SB1LP* values for each

person, f e full samples per frame, and for the trimmed samples (here we show

C

only changesf@asgd on pre-information trims; post-information had differing proportions of

S

plausible alues, but changes’ proportions were very similar—see first author for

u

details). The proportion whose values went up after information exposure greatly exceeded

1

the propofbi ose values went down in all four overall conditions. Major change

(defined 3§ ra % of < 0.2 for decreases and > 5.0 for increases) was again dominated by

)

individ SB1LP* values increased after contextual information exposure. Effects

across fra e ratio of higher to lower proportions—were higher for CF in both full-

)|

sample conditions (2.09 to 1.47 overall, 2.48 to 1.54 major), but LF dominated with

[

trimming .88 t0 2.47 pre- ; major 2.01 to 1.26 pre-). Thus the overall increase in
SB1LP* m @ served earlier was due to substantially more people increasing their values

after inforppai Xposure.

th

Table VI
We apmvary logistic regression to the full sample to assess potential predictors of
increase s decreases in SB1LP* values following contextual information exposure.

A
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Predictors tested included gender, age, education, income, objective and subjective

numeracy, and political ideology. In the CF frame (n = 105, up = 71, down = 34) this

s

regression with seven predictors classified 76.2% correctly, but being female was the
only predi nificantly (decreased) affected values controlling for the other
N

variables Qﬁ =0.275, 95% Cl .094, .805, p = .018); the model was significant overall (X2 =

16.444, d@.o.%), with modest pseudo—R2 values (Cox & Snell =.10, Nagelkerke = .14).

In the LF fw= 110, up = 66, down = 44) this model classified 64.5% correctly, with
I

being highly educated was the only significant influence, with this group more likely to
decrease mR =0.632, 95% Cl .412, .969, p = .035); the model was marginally

significanoverall (X* = 13.705, df = 8, p = .090), with modest pseudo-R? values (Cox & Snell

=.07, Nagm .10). Results should be treated cautiously, given the small number of

observations, it appears that even if the CF frame has a slightly stronger effect, there is
no strong o istent association with predictors (e.g., Ferguson’s [2009] criterion for a
recom imum practical effect of R% = .04 is met in both cases, but not his parallel

criterion f@r OR = 2.0 [0.5 for decreases], although he said the OR criteria should be used

with cautiO

We;ned respondents’ open-ended explanations of changes in their pre- versus
post-in mputed SB1LP* values, focusing particularly on their mention of the
contextuajtion. Some people in each frame cited specific examples from our

contextua

no onel «Fﬂ

ation, from both the higher/lower and perspective clause examples, but

ally cited the concentration/diffusion examples. In the CF frame 10 people
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gave specific, sometimes multiple, examples: per person or household costs (5), pilots (4:

e.g., “The dollar amount to save lives of fighter pilots really hit home. | undervalued lives

immenselygmitially”), transplants (2), average annual deaths (2), firearms (1), and cost

relative tlg'ny (1). Some 24 other CF people named the contextual information
H

more gen&kally (e.g., “other statistics put it in better perspective”), and five possibly

3

referred t@this (fAg., “after reading more . . . not as sure on regulation support”). Of 114 CF

C

responsesgih 9 references to the information comprised 34.2% (52.7% of 74 when
excludingm onsive and “don’t know” answers). On the LF side, eight people gave
specificsjon/household (6), equivalent lives prolonged (1), probability for social
network (&) —26 cited the information generally, and three were possible references. Of 120

CF respon e 37 references to the information comprised 30.8% (49.3% of 75 when

excluding non¥@&Sponsive and “don’t know” answers). In short, many of our respondents

were consmE the information we provided.

5. STUDY 2: EXPLORING “IMPLAUSIBLE” SB1LP* VALUES

Our next uay explored reasons for “implausible” values, to further illuminate the
viability o lay national-level tradeoffs of regulatory benefits and costs.
5.1. Ma&:

5.1.1. Sa:
A sample ericans 18+ fluent in English was recruited from the online panel Prolific
18-19 De 2019.
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5.1.2. Instrument

WeWhe Study 1 instrument to elicit only one tradeoff, to seek only two

bounds, tg @ » the contextual information before the tradeoff, and to remove several

¢

potentjal prggigtrs (Table Ill), in order to focus attention on self-reported reasons for

implausib&. After people accepted or rejected the geometric mean, people providing

C

imputed *4& 510,000 or > $1 billion (implausibles) were asked whether this value still

seemed r@asghallle to them as a household share of regulatory costs to prolong one

S

statistical ewhere in the nation (e.g., “it is worth spending no more than” or “no less

U

than” so much per household).

1

If a subject’still held onto an implausible value, they were asked why, first in an open-

é

ended for owed by a multiple-choice approach derived from prior studies’

gualita sponses and researcher suggestions. Some questions were directed at low

SB1LP* j-regulation in general,” “I am opposed to this regulation in particular,”

M

“People die from a lot of different things, so | don’t think we should spend too much on any

one thing”), while others were aimed at high SB1LP* responders (“l am pro-regulation in

Of

general,” ry supportive of this regulation in particular,” “If we can prevent people

from dying/from a particular cause, | think we should spend whatever is necessary to

g

preven ths”). Still other questions were targeted at all respondents (“I provided

{

the first answer that came to mind,” “I did not understand what was being asked,” “I don’t

Ul

care about th stion or this issue,” “Life is infinitely precious and cannot be equated to a

dollar a " “Other (explain).”)

A
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People who accepted an implausible value but rejected it after seeing the per-household

number, were then asked to explain, with choices “The number provided implies [X dollars

{

or lives perdi olonged], which is too high or low,” “The number provided is in my
‘uncertai pport,” or “Other (explain).” Then an invitation to reset their bounds
N

instructedhat those bounds should be higher or lower than original bounds (varying by

frame) if tiey thdlight the value too low, and vice versa if they thought it too high. They

G

then repe tradeoff exercise before seeing the closing items.

5.2. Resul

us

5.2.1. Sa

N

Of the pondents, 75.9% correctly answered both attention screeners. Table Il

d

shows this was more educated and younger, but similar in terms of male/female

proportions, . adults overall. Median completion time was 17 minutes.

V]

5.2.2. Imputed SB1LP* Values

Some hf respondents (CF 80.7%; LF 66.5%) had imputed plausible SB1LP* values

(Sl0,000—); the implausible proportion was higher for the LF than CF frame,

consisten . The fewer proportion of implausible responses among LF subjects here
compa%;rior studies may stem from exposing everyone to contextual information
from Studj variability in cross-study responses when laypeople can offer any bounds

they wish.

<
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Table Il (bottom) shows that in this study CF means were less than LF equivalents, again

contrary to H1; trimmed means were close to agency-used VSLs, consistent with H2, with CF

{

trimmed t the upper end of the agency range and LF trimmed means about twice

that high ] oled (CF and LF responses together) SB1LP* mean was $14,210,826,
N

or roughl ice as much as the post-information mean in Study 1. Possibly this earlier

result repfesented anchoring on the lower pre-information response, pulling responses

C

down relatiye he condition in this study where contextual information was presented

without a prior tradeoff. Bivariate correlations of the pre- versus post-information values in

US

Study 1w w (CFr=.089, p=.344, n = 114; LF r =-.009, p = .910, n = 153) that this

hypothesi§ seems unlikely, but we cannot test the counter-factual of SB1LP* values Study 1

f

responde d have provided if they had received the contextual information

d

immediate

5.2.3. Exp SB1LP* Values

\'

Co nalyses probed the association of 3-trimmed SB1LP* values with

demographic (gender, age, education, income, wealth), objective numeracy, and political

[

(trustina to make these regulatory tradeoffs; belief in agency estimate accuracy).

O

For CF (n = age (r=.158) and numeracy (r = -.072), and for LF (n = 102) education (r = -
121) aﬁ(r =-.120), followed by age (r = .060), were the strongest correlations;
none wmant at p < .05. Thus again we see only tiny effects, though constrained by
the small sam;I;izes.

5.2.4. Ex g “Implausible” Values

A

This article is protected by copyright. All rights reserved.

32



Our third research question was why many lay responses to macro-risk tradeoffs yield

implausible imputed SB1LP* values. Table VII reports descriptive statistics for implausible-

yielding re nts about their open-ended or multiple-choice answers, or lack of
answers, eir numerical responses. It shows that low (< $10,000) dominated high
N

(> S1 billiog) implausible values, with LF doubling CF’s proportion of low responses. A third

E

(32 of 105<of im’ausible responses came from people failing one or both attention

screeners; 8%t the full sample passed both attention checks but offered implausible
imputed SBILP*s. About half of implausibles offered no explanation, including half of those
failing attmrecks. Thus, inattention is a substantial but incomplete explanation. Some
no—explan@spondents probably were “didn’t understand,” “didn’t think carefully,”
and “don’ espondents who did not select those potentially stigmatizing multiple-
choice options®Regulatory beliefs (being pro- or anti-regulation generally or for this specific
hypothetica ation) were chosen by 11% of implausibles. A few more (14%) with low
imput ose the explanation that we should not spend too much on any one cause
of death. About 25% chose preciousness of life and/or we should take any opportunity to
spend to death. These explanations fit with high-implausible values, but two-thirds

came from -Implausibles, implying that people holding these principles did not fully
unders@eir response might misrepresent this value to policymakers.

Most ed responses (47% of implausibles) echoed multiple-choice responses,

with som oncepts. For example, LF concerns that prolonging larger numbers of lives

than le acceptable may reflect multiple mental processes. These include 1)
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inconsistency in the logic of how people treated costs versus lives,” 2) contrary to the
macro-risk premise of a potential shared purpose in prolonging multiple lives, there may be
an obversmed purpose” (reminding people that a small risk to them is the same as
a small nu s scattered everywhere may make them think the benefit is "lost in

N
the noise'$; 3) confusion of regulatory costs—despite our earlier extended definition—with

E

governm@ts (observed by Johnson & Finkel, 2016); 4) presuming an improbable

short—tengency budget shift of “excess” regulatory costs to other life-prolonging

programs; and/or 5) “pseudo-inefficacy” in valuing human lives (Dickert, Vastfjall, Kleber, &
Slovic, 20 ifdWe can’t save everybody, it’s not worth saving fewer people—a view that

can sharp! restrict charitable donations as the number of people to be helped goes up (e.g.,

even frommlwo victims).

6. DIS

6.1. Fi

[

" We did no fy people that if you think 100 lives prolonged is too few to worry about,

relativ tional costs—divided by 100 million households—may also be too small to

1

{

worry a example, if 330 million Americans each paid a dollar a year to save 100
lives annually, thi8 would correspond to the low end of U.S. agency VSLs, and a third of the

highest s

A
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We reviewed four sets of data: (1) a reanalysis of our earlier (Finkel & Johnson, 2018)

conclusions usini our own currently suggested trim and separating data for the two

regulation he earlier paper’s analysis had combined; (2-3), the two new studies
reported =and (4) the study summarized in Supporting Information (despite its
N

limitationSi\it yielded several results consistent with the other studies)—to test three

hypothesés derivgd from our earlier findings (Finkel & Johnson, 2018) and three research

G

questionsw national-level stated preference approach to estimating the social benefit
of one life prolonged (here labeled SB1LP*).
6.1.1. H1: :: ;ersus CF Means

Our fir;s ypothesis—that SB1LP* means would be lower for the LF than CF frame— in

our re-and E he Finkel and Johnson (2018) data was consistent with data for the EPA

regula t inconsistent with data for the NHTSA regulation, which parallels the scenario

we us w studies. It was inconsistent with Study 1 and Study 2 results, but

consistent with the separate-information study (Supporting Information). While variation in

This article is protected by copyright. All rights reserved.

35



online panel attributes® might explain such mixed results, this seems unlikely given their

convergence on the other two hypotheses. Instead, the first macro-risk study (Finkel &

Johnson, which this hypothesis was based likely happened to yield only one of
multiple omparative means whenever one elicits unfettered answers (i.e., no
N

researchefdefined bids) to SB1LP* questions. Lacking any reason to consider either of the

CF and LF fframesfas invalid or superior, perhaps presenting both frames’ results and the

¢

pooled re uld provide a broader set of trimmed means to consider in policy

decisions.

)
6.1.2. Hz:animmed Means Versus Agency VSLs

Our segcon ypothesis—that trimmed macro-risk means will be close to or within the

range of c@nt rary U.S. agency-used values of a statistical life derived from micro-risk

stated E preference studies—was consistent with results from all four datasets.

L

8 The data ame from U.S. nationally diverse but non-representative opportunity
samplﬂe panels, but varied in timing (data collected in 2012 [Johnson & Finkel,
2016] -2019 for the studies reported here), panel used (a research institute’s

own care?!ll curated versus for-profit panels), and reimbursement type (e.g., points traded

for rewar cash).

<
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We note the variation in SB1LP* trimmed means in Table Il (2-trim in Table Il, to allow
comparisons with Finkel & Johnson, 2018, and Supporting Information, results). Rounding
off, we semmeans from $2 million (CF pre-information) to $22 million (LF Study 2),
although 10) are within the $3-10 million range of agency VSLs. Pooling the (3-

N
trim) CF as LF results for post-information values in Study 1, for example, yields a mean of

$7,123,38%, which compares to a pre-information mean of $1,656,361, or a more than four-

C

fold increage. n the diversity of values produced by thousands of micro-risk studies, we

should find the macro-risk variations neither surprising nor problematic, and the current

conducte

convergemagency VSLs might or might not continue as more macro-risk studies are

One qe urge stated-preference researchers to consider is the validity and goal

of any i of macro-risk results to agency-used VSLs. There is no reason to take
agency VSEed from micro-risk studies as a gold standard for benefits valuations. Aside
from micro-risk studies’ conceptual (e.g., see example in Section 2.1) and methodological
issues (e.Mntly low attention to whether laypeople grasp small probabilities [Section
2.3]; low ncy on trimming methods and central points of VSL distributions [Finkel
& Johnso , agencies may choose their VSLs to fit their divergent regulatory missions

and re . FUrther, since national-level tradeoffs inherently free up subjects to express

consideraﬁltruism and “shared purpose” in their responses, while micro-risk
tradeoffs gned to exclude altruism, we would expect imputed SB1LP* values to be

higher. 0 ssibly greater inter-subject variability seen in the macro-risk results here
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versus micro-risk results is likely due to the open bid method we used, along with the fact

that respondents were rarely confronted directly with tradeoffs that impinged on their

{

personal abii pay.9 The micro-risk approach of generally relying on researcher-defined
bids and i payment for personal risk reduction, plus the opacity of what trims
N

might ha een made on the results, make it unclear whether the comparison with macro-

risk resultffis trulj commensurable. If we could compare example(s) of the two kinds of

C

approachess( and macro) using similar methods and reporting, those concerned with

S

improving benefits valuation might be better served. On the other hand, assuming that both

U

imputed imputed SB1LP* values aim to measure much the same thing (SBNLP,

accordingffo Finkel & Johnson, 2018) even if they both fall short in different ways, there

[

should be nvergence, as shown in available macro-risk data. What researchers do

d

® We alway ur respondents to assume that costs would be equally distributed across

M

house ale of our tradeoffs is roughly $10 per U.S. household per year (51 billion

regulatory@costs nationwide over ~ 100 million households), a bit higher for the rare

I

responde hose to spend more than that to prolong 100 lives per year. In a micro-risk

Q

task where cts are asked about a 1/10,000 lifetime risk reduction, dividing a $10

million 00 would entail them contemplating a household “expense” of $1,000,

1

{

which s e of a strain on finances than ours. Neither method currently makes these

comparisons trag8parent; doing so might avoid one bias (by providing context) at the risk of

L

another phasizing ability to pay).

A
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not know yet is whether any convergence or gap between micro-risk and macro-risk results

is due to unmeasured double-counting of non-paternalistic altruism (e.g., Johansson, 1992)

in macro-rj ies, an issue that we are addressing in a separate paper, and/or other
factorsin od’s results.
N

Anothhraised by these results is that the pooled (CF + LF) result in Study 2 was
S14 miIIio@the post-information pooled result of $7 million in Study 1: which version
ought regmo use in decision-making, if either? While we cannot explain the
differenc an simple variability due to our open-bid process (as noted earlier, we
cannot reject the alternative explanation of anchoring on lower pre-information values in

Study 1), !Er value is more consistent with the notion that micro-risk and macro-risk

methods %Iiciting similarly accurate pictures of public preferences for the benefits of
prolongiingghi ut that the macro-risk method may also be capturing altruism values, thus
leading to higher than the agency VSLs based on only micro-risk methods. This

speculation is tentative pending future research directly on whether and how much altruism

is capture“macro—risk approach.

6.1.3. H3:Qible Values Across Frames
Ou@thesis—that implausible values (defined here as < $10,000 and > $1

billion) w € more common for the LF frame—was consistent with results from all four
datasets. mspeculated (Finkel & Johnson, 2018) that the LF frame used both here and

in all mi studies forces people to think about lives in dollar terms, but in the national
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scenario it might heighten concern about costs to the economy and/or to the average

household, thus lowering imputed SB1LP* values. Consider that $9 per household to reduce

{

alin1,00 ersonal risk may seem far smaller than spending--$900 million collectively
(the same sehold)—to prolong 100 lives nationally, despite our contextual
N

informatid, and in our open bid process people are free to act upon that feeling of

1

discomforiin a Wy that most micro-risk studies forestall. Ignoring Study 1 comments on

G

contextualgnfgmgation,'® the LF frame was much more likely than the CF frame to evoke

S

comments about household affordability (10 comments versus 1 per frame, respectively)

and that t

U

ves were being saved for the regulation to be worthwhile (7, 2), while

these frarfles split comments about the preciousness of life (3, 3). Despite the tiny

g

proportio comments in the total of 134, along with the Study 2 results on

d

insufficienttiv rolonged and household costs they imply that cost-consciousness may

indeed spur usibly low values in the LF frame and/or that the CF frame may foster a

N

10 \we ign@re those open-ended comments here as people did not explicitly identify these as

f

decision crj or can they be easily distinguished from similar-sounding remarks. They

O

may also re cost-consciousness (e.g., CF “the $1 billion started to seem like more of a

h

good d ’s value (e.g., LF “The extra information . . . really made me think of the

i

value o ell as use of the information. Pursuing this question with closed-ended

guestions is a mgfe productive research method for this topic, although such questions have

9

their ow acks and pitfalls.

A
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“spent already” effect that does not require many lives to be saved to justify it (thus

reducing the CF proportion of implausibly low SB1LP* values), but this requires more study.

6.1.4. RQ @ * predictors

|| . . . . .
Effect gizes were small at best and variable across studies regarding which demographic

ript

or other fagtorsagad the strongest associations with higher versus lower imputed SB1LP*

C

values, thu Iding results from Studies 1-2 (also see Supporting Information) largely

S

consisten e findings of the earlier macro-risk study (Finkel & Johnson, 2018).. It
would be prematlire, however, to conclude that variation in imputed values is not shaped

by demog umeracy, or political variables, given particularly small samples following

11U

our trims. Much'larger samples are needed to confirm or refute that hypothesis. However,

d

those micke:- udies that have examined (mostly demographic) predictors appear to also

find re weak, and inconsistent across studies, effects. If that impression and our own

finding n be confirmed, it might be that dealing with small probabilities of one’s

V]

own death and with large amounts of money to prevent 100 national deaths both entail

“universal” responses whose variations are not dependent upon demographic or political

Or

factors. T sts that scholars might usefully continue to generalize the central

tendency @f VSL and SB1LP* distributions across persons regardless of their subgroup,

h

pendin ns (e.g., standardizing trims in VSL studies; removing any double-

{

counting of altrufsm that might occur in macro-risk estimates).

U

6.1.5. R textual Information Effects

A
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Our second research question—does contextual information about other health and

safety costs and lives prolonged affect responses to these national tradeoffs? —was

{

answered j ffirmative: a strong effect in Study 1 in both quantitative (a four-fold
increase i formation versus pre-information pooled data) and qualitative data,
N

exemplifié@ by a reduction in implausible values, particularly for the LF frame, and an overall

increase i@valueSiat the individual level in the separate-information study. We cannot

C

compare t ee of learning (about 15% decrease in implausible values in both CF and LF

S

frames in Study'1) to any learning about small probabilities in micro-risk studies, because

L

most if n ch studies (even if they use the kinds of aids cited earlier) do not conduct

pre-/post@within-person or between-person comparisons to see what difference they make.

N

We will sh contextual information before posing any tradeoff questions with all of

d

our future Mac¥d-risk subjects (as in Study 2), so we will not be comparing effects of no

versus full | tion in the foreseeable future.

\Y

6.1.6. RQ3: Implausible SB1LP* Predictors

O

Our final research question—what factors contribute to implausible SB1LP* values? —
seems to ered as due to a combination of inattention, regulatory preferences,

values, an@ misinterpretations of how to implement one’s values (e.g., on preciousness of

h

life). Mi i dies have mostly similar challenges (e.g., Cropper et al., 2011). Ways to

{

attenuate these problems may include retaining attention checks; screening out people who

Ul

expect to off test bids due to anti-regulation or life-cannot-be-monetized views; and

offering instructions on how to consider implications of the tradeoff. For example,

A
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not all CF respondents might have grasped that in the CF frame one must increase the

implied value of life by counter-intuitively decreasing the number of lives prolonged that

{

justify the ion; if not, this might have increased the number of low-magnitude

b

implausib “We did not test effects of the honesty oath (tested by Jacquemet et al.,
[ |

2013).

Crl

6.2. Implicati or Macro-Risk versus Micro-Risk Methods

o

The ai cro-risk research to date has been to raise questions about how people

value the social benefits of life-prolonging and other environmental, health and safety

U

benefits a , and perhaps to further develop the approach so that it can complement

1

micro-risk estimates. Excluding the tradeoff perspective itself (national versus personal), any

differenceg,in Its might be accommodated by adapting either approach’s methods for

a

the ot ther than urge that, however, we follow our earlier example (Johnson & Finkel,

2016) ing Table VIII to illustrate how certain of our observations might be applied

¥

to future macro-risk practice, and might inform introspection by micro-risk scholars about
their own methods. The implications for practice listed there do not exhaust possible future

research i .g., if the CF and LF frames yield different results, what happens when you

Of

expose a gerson to both tradeoff scenarios in turn (subject of a forthcoming manuscript)?

h

Aut
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How does altruism affect imputed SB1LP* results?*—but are sufficient to prompt, we hope,

much fruitful discussion. We include in Table VIl a couple of questions that apply to both

{

macro-ris icro-risk methods.

Table Viii

[l

6.3. Limitation

C

Altho aper increased the macro-risk literature substantially from one to four

S

data collection efforts, it has limits. We used U.S. online opportunity samples only, so we

U

cannot ne generalize to adult Americans overall or to non-Americans. However, if

challengesihere (e.g., implausible numbers; understanding instructions) are due to such

£l

issues as s ognition, literacy, and/or objective numeracy, making the sample more

d

representativ ght reduce mean skills and thus exacerbate rather than resolve such

problems. not cite our tentative findings on SB1LP* predictors as reassurance that

IV

results ersality (i.e., little variance across demographics, etc. in SB1LP* values),

because nflich larger samples would be needed to address that more definitively while

£

controllin entially large proportions of implausible imputed SB1LP* values.

QO

Information ent could be added or substituted (e.g., our general-population cost

S G

Ywed

{

any direct questions that could reveal what proportion of the imputed

SB1LP* represented benefits to others versus benefits to self. Measuring altruism in these

U

judgmen our agenda for a future paper.

A
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example of gasoline prices was not complemented by a general-population benefit [life-

prolongini! examinle, although the hypothetical regulation is itself an example), or

evaluated di tly (e.g., our pre-test did not elicit any comments about our examples
provoking ues or emotions, but we did not explicitly ask participants about those
N

specific isslies). As noted above and in Table VIII, our focus here on providing information to

E

aid calibrafion is@nly one of several issues around eliciting national tradeoffs.

C

7. CONCLUYSI

S

Cost-benefit @nalyses specifically, and regulatory decision-making generally, have

U

benefited e considerable debate and criticism—from both revealed and stated

1

preference studies focusing on individuals. We echo arguments that exploring national-level

d

stated pr methods can illuminate strengths and limitations of micro-risk studies

(Finkel son, 2018), but also note that this is part of a larger discussion of valuing

public Bergstrom, Boyle, & Yabe, 2004; Jones-Lee, Hammerton, & Philips, 1985;

M

Koford, 2010). That said, more experiments manipulating the macro-risk method are

needed to further probe its strengths and limitations. Our goal is not to determine which

Or

method superior, or to replace one with the other: we suspect they are better as

complemehtary stated-preference methods, just as micro-risk stated preference results

g

comple led preference results. Ultimately, we hope to encourage broader

{

thinking about to improve methods of collecting and evaluating information for the

b

benefits side e benefit-cost analysis ledger.

A
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Attributes

Micro-Risk

Macro-Risk

Tradeoff
perspe

{

Personal

National

Framing

Life first (fractional reduction in
one’s own mortality)

Lives first (choosing costs to
justify a fixed number of national
lives prolonged) OR costs first
(choosing the number of lives
prolonged to justify a fixed
national regulatory cost)

Values us

E.g., risk of death reduced from
1/10,000 to 1/100,000; dollars
respondent willing to pay for this
reduction in own risk

E.g., 100 lives prolonged or S1
billion in regulatory costs, in
separate conditions (each person
does one or the other)

Research
constrain

Most studies offer subjects a
limited number of fixed bid values
they can accept or reject.

No bid values offered;
respondents can offer any value
they wish

%HuQcﬂﬂ

Bounds on Bi

Single (final) judgment elicited;
result is less reliable, does not
allow respondent to show
uncertainty

Double bounds (one bound
marking the transition between
sure support for the regulation
and being unsure; the other
between sure opposition to the
regulation and being unsure)
allow for more reliability and
expression of uncertainty;
geometric mean (GM) of these
bounds used as imputed value

User c
revise

The most common practice on
this is unknown

A value is imputed (GM of
provided bounds); if respondent
finds this unacceptable, they can
revise their bounds; if second GM
rejected, they can provide an
exact value

Author M
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Salience

Tablell. S
Current S

Aript

us

No one buys personal risk
reduction from government,
versus private sector; value of a
statistical life is derived from
judgments of the value of one’s
own life; excludes both altruism
and shared (national) purpose
implied by regulation

Costs-first frame consistent with
government decisions about how
best to allocate regulatory
resources; might include non-
paternalistic altruism component,
which economists worry may
involve some double-counting of
benefits

cted Distributions of SB1LP* in the First Tradeoff: Finkel & Johnson (2018) and

s 182,

Percentil Costs-First Frame
Finkel & Johnsg: 2018 Full 2-Trim
Carcinogen m (n=191) (n=151)
25" $63,241 $166,725
50" E $1,000,000 $1,291,219
75" $10,000,000 $8,165,824
Mean ! $39,330,512 $10,691,695
Traffic safety (n=202) (n=171)
25" O $127,246 $223,357
50t ; $805,455 $1,153,453
75" i 0 $4,477,133 $3,647,539
Mean $30,459,841 $7,643,874
Study 1:
Pre-Informati (n=129) (n=88)

3-Trim Full

(n =182)

NA 8316
NA $97,421
NA $1,975,174
NA $36,084,077
(n=158)

NA $12
NA $42,896
NA $961,314
NA $18,651,066
(n=73) (n=162)

A
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255 $9,428 541,181 $48,188 s1
50" $129,032 $316,456 $289,017 $6
75" H $1,408,451 $1,481,722 $1,428,863 $14,827
Mean Q $3,279,539 $1,965,223 $1,661,773 $6,308,237
Post-lnformatlgn: (n=123) (n=102) (n =80) (n=168)
25" $22,361 $59,693 $69,800 s1
50" O $316,456 $459,063 $459,063 sS4
75" w $2,564,103 $2,860,360 $2,518,315 $44,528
Mean $14,635,996 $4,903,925 $4,369,346  $13,311,000,000 ¢
Study : (n=202) (n=149) (n=117) (n=200)
25 C $55,801 $316,212 $316,180 $483
50" m $999,500 $1,412,801 $1,154,585 $269,218
75" $7,114618 $6,351,907 $6,044,910 $13,668,464 R
Mean E $130,766,927 $9,824,358 $8,672,012 $397,206,463 ¢
Table Ill. Study 1, Information Treatment
-
Osts-First Lives-First

To put this ice into context, S1 billion per

h

year is

L

* halfo
cost Americ

on that heart transplants
year (about 2,500 such

3

operations ar
half of the recipie
years).

med each year, and about
live at least 10 additional

To put this choice into context, 100 lives
prolonged nationally each year is

* 4%, or 1/25, of the annual number of lives
prolonged in the U.S. each year thanks to heart
transplants (these operations cost in total about
S2 billion per year)

* 50 times the roughly two lives prolonged per

A
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* 100 times the $10 million cost per year of
ejector seats to allow pilots an emergency bail-

out from oni kind %jet fighter plane (about
two pilot ar from failure to eject)
toab
about 510 for the average-sized household, in

the U.S.,ﬂaimear; the U.S. national

economy is illion per year, 19,000 times

bigger thanD
* equivale ryone paying a little less

than one additional penny per gallon of

* equivale t S3 for every person, or

gasoline, wul st every household buys

often

13

. equivaIe“SlOS rise in the price of a
refrigerator
bottom-freaZer refrigerator), which households
replace abo

rsus $800 for a low-cost

even years

To putt ou might offer for lives-

prolonged i text, each 100 lives

prolonged n each year is equivalent to

Ma

* entirely preventing a year’s deaths from
murders committed via poison in the U.S. (about
90 per year

[

reducing 20% the number of annual

deaths from ﬂ ated accidents

* the equiV@lent of a 1in 43 (about 2.3%)

n

chance t ne of your friends and
acquaint“u had 1,000 of them—
would be a 100 Americans who would

have their lives prol@nged by this regulation.

GE

* About 2.6 mi
cause) es

Americans die (of any

/3

year by ejector seats to allow pilots an emergency
bail-out from one kind of jet fighter plane (at a
total cost of about $10 million)

* equivalent to entirely preventing yearly deaths
from murders committed via poison in the U.S.
(about 90 per year)

* equivalent to reducing by about 20% annual
deaths from gun-related accidents

* the equivalent of a 1 in 43 chance that at least
one of your friends/acquaintances—if you had
1,000 of them—would be among the 100
Americans who would have their lives prolonged
by this regulation during their lifetimes.

* About 2.6 million Americans die (of any cause)
each year.

To put the numbers you might offer for cost into
context, each $1 billion per year is equivalent to

* about $3 for every person, or about $10 for the
average-sized household, in the U.S., paid each
year; the national economy is $19 trillion per year,
19,000 times bigger than this

* everyone paying a little less than one more
penny per gallon of gasoline, which almost every
household buys often

* a $105 rise in the price of a refrigerator (5905
versus $800 for a low-cost bottom-freezer
refrigerator), which households replace about
every seven years
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Shading indicates conventional and novel perspective clauses for CF frame (LF is identical,
but left unshaded).

[

sample)

Table | mples
O
Study 1 Study 2 U.S. Adults
Female L 66.6% 51.5% 51.3%
Age < ’ M (SD) 50.5(13.5) 34.3(13.3) 38.2 (includes children)
Median 51.0 31.0 NA
Education  <high school degree 16.3% 13.7% 38.6% (25+ years old)
college degree 53.9% 50.3% 32.6% (25+ years old)
Non-HispaniEthnicity 84.2% NA 72.2% (includes children)
Political ideolo Liberal 37.2% NA 36%
m Conservative 33.0% NA 27%
Political pE Democrat 32.0% NA 28%
Republican 34.0% NA 27%
Employed full-time 40.8% NA NA
Household irh]edian range $30,000- $30,000-559,999 $50,000-574,999 (17.4%)
(% of sample tion) $59,999
c (29.6%)
Wealth: medi e (% of $20,000- Zero-$19,999 NA

$74,999 (32.8%)

n

NA=n
about “im

. Study 2 omitted several demographic questions, substituting questions

2.

{

U

" responses (see text). US data are from 2018 ACS 1-year estimates of the
U.S. Census Burefu, other than political ideology (from a May 3-7, 2017 representative survey
Pew Resea er, 2017) and political partisanship (from an April 25-May 1, 2018 representative
survey Pe rch Center, 2018).

A
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Table V. Study 1, Full and Trimmed Sample Correlations with Imputed SB1LP* Values

t

Demogra

rip

Gender (fémale)

€

Age

S

Education
Income
Wealth
Numeracy

Objective

dnu

Subjec

Govern

M

Democrat

[

Republica

Conservat

Regulate busi

h

CF acc

1

LF accu

CF full

(n=
129)

.102

-.175*

.059

.097

.059

132

-.072

137

-.024

-.181*

-.047

-.086

NA

CF 3-trim

(n=73)

Pre-Information

LF full
(n=161-

162)
-.010 .038
.022 .035
.082 .043
-.039 .078
.071 -.047
191 -.027
-.088 -.071
.011 -.020
-.102 -.072
-.130 -112
.066 -.095

.007 NA
.039

NA

LF 3-trim

(n=33)

208

101

.100

012

.072

.102

080

215

092

090

154

.270

CF full

(n=122-
123)

.085
-.147
.043
.070

-.083

-.040

-.014

.140
-.089
-.127

113

.057

NA

Post-Infor
CF 3-trim L

(n=80) (
1

.008 .

-.088 .
.045
.031

.050

.021

.018

.065
-.093
-.118
-.061

-.233*

NA

3-trim: restricte

U

attention chec
values.

applie

A

56

This article is protected by copyright. All rights reserved.

o SB1LP* values for people who were correct on at least one of two

nd were in the middle 90" percentile of plausible ($10,000-51 billion)

accuracy question (is the agency accurate in estimating these costs?) is
he CF correlation columns; the LF accuracy question (is the agency accurate



in estimating the lives prolonged?) is applied only in the LF correlation columns. t p<.10 *
p<.05 **p<.01 ***p<.001

Table VHEffects of Contextual Information at the Individual Level on SB1LP*
Values Q

H

s Full Sample Trimmed (pre-information)

Overall O No Change Lower Higher No Change Lower Higher
LF 17.8% 33.3% 48.9% 0% 25.8% 74.2%
CF w 7.9% 29.8% 62.3% 9.2% 26.2% 64.6%
Major chaE
LF NA 28.9% 44.4% NA 16.1% 32.3%
CF C NA 21.9% 54.4% NA 18.4% 23.1%

Major chafig t

ios of < 0.2 for decreases and > 5.0 for increases.

Table Distribution of Implausible Responses and Multiple-Choice Explanations

Vi3

LF low
Number s 65 (16%)
Attention ne or both) 17 (26%)
No explan pen-ended or 39 (60%)
multiple ¢
Multipﬁplanations
Anti- or proa tion generally 2 (3%)
Oppose/Sﬁris regulation 2 (3%)
Many death 7 (11%)

CF low
30 (7%)
13 (43%)

10 (33%)

2 (7%)
0

8 (27%)

LF high
4 (1%)
1(25%)

0

3 (75%)
2 (50%)

0

CF high
6 (1%)
1(17%)

3 (50%)

0
1 (17%)

0

A
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Life is precious

Should spend money if you can
preven

Didn’t und @
Didn't thinigeasely!ly

Don’t carL

Ot

10 (15%) 7 (23%)
0
5 (8%) 2 (7%)
5 (8%) 0
1 (3%)

3 (75%) 1(17%)
3 (75%) 2 (33%)
0 1(17%)
0 0
0 0

Percentages are o

C

People coul

se more than one multiple-choice explanation.

=402 in Number row, and of raw Number value in that column for other rows.

Table VIII. rvaions and Implications for Macro-Risk Practice and Micro-Risk Introspection

s

Attributes Observations

Framing rame choice did not

liably shape the

dll

elative magnitude of
puted SB1LP*
eans. However, the
sts-first (CF) frame
poses a more salient

\Y

guestion for national

[

gulatory decision-
aking than the lives-
rst (LF) frame (Table
, and it yielded fewer

Q

implausible values.

uth

Implications for Macro-
Risk Practice

Macro-risk studies
should persist with both
frames, to further test
these findings. But
eventually it may be
best to focus on CF, if its
apparent conceptual
and methodological
advantages persist.
However, policy
decisions might benefit
from seeing both
perspectives, or pooling
them, for a more
diverse evidential base.

Questions Raised for
Micro-Risk Practice

Is micro-risk’s LF-only
frame to yield the VSL
as suited to regulatory
decisions as the CF
guestion about
benefits that justify
spending? We doubt a
CF frame will be added,
given conceptual
difficulty (e.g., “how
much personal risk
reduction would you
require to make its cost
of SX worthwhile?”
(Finkel & Johnson,
2018, p. 472).

Contextual his mix of higher and

inform lower costs and

Better calibration due to
contextual information

Should micro-risk
studies test similar

A
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Attributes Observations

Implications for Macro-
Risk Practice

Questions Raised for
Micro-Risk Practice

enefits than those
r the hypothetical
lation, and

1Pt

erspective clauses,
was used by

I

spondents, raised
puted SB1LP*

G

duced them, and

U

alues far more than it

duced the frequency
f implausible values.

justifies its continued
use. Further qualitative
and experimental
testing of alternative
content and
presentation is
warranted, plus adding
caveats to further
reduce frequency of
implausible values.

contextual
information? Does its
apparent absence
imply that resulting
VSLs might be biased
low?

Bounds on he macro-risk

bids

[

respondent-defined
ounds between

d

efinite support or
pposition to the
ypothetical

V]

unsure; Study 1 added

bounds between
eing unsure and

[

0

to results. Giving

mend their bounds
Iso made little

th

ifference.

approach has elicited

regulation, and being

really unsure,” which
ade little difference

people the chance to

Study 1’s results imply
that eliciting two
bounds and offering
subjects a chance to
accept or revise the GM
of those bounds, may be
superior to presuming
there exists a single
tradeoff point where
support becomes
opposition to a
regulation. Yet more
research would be
useful on the impacts of
alternative types or
numbers of bounds, and
why people choose
these bounds (e.g., true
uncertainty?
confidence? better
ability to discriminate
among numbers of lives

Micro-risk studies do
not explicitly ask for
the respondent’s
bounds, but could do
so to grasp the
respondent’s
uncertainty (e.g., “what
is the largest amount
you are sure you would
pay to reduce your risk
by X?” and “the
smallest amount you
would not pay?”).
Interval estimates
derived from
dichotomous-choice
methods are not in fact
bounds, but rather
researcher imputations
from the respondent’s
responses to
researcher-offered

Au
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Attributes Observations

Implications for Macro-
Risk Practice

Questions Raised for
Micro-Risk Practice

ol

worthwhile than among
costs that are
worthwhile?).

bids.

Researlh he absence of bids
constrain

bids

sed here probably

xacerbated the
Oegree of implausible
alues observed.
acro-risk

S|

researchers might
nstrain lay input to

U

Imit implausible
alues upfront rather
an during trimming,

)

ut this practice
ould have its own

d

drawbacks.

Author M

Despite some negative
respondent reactions—
e.g., “survey requires
too much thinking and
too much math!” CF,
Study 1—our results
indicate that open
bidding for a national-
level tradeoff evokes
minimally plausible
estimates for most
people, and only a
minority of respondents
reported being so
mentally challenged by
the numbers and
tradeoffs that they
explicitly or implicitly
rejected the results.
However, future studies
might test screening out
people who feel unable
to make life-money
tradeoffs for moral or
political reasons.

Open bids were
common in micro-risk
studies before the mid-
1990s (Cropper et al.,
2011), and the practice
is still used occasionally
(see text, footnote 2).
Fixed bids were
eventually preferred, in
part to avoid socially
desirable or strategic
answers (e.g., accept a
higher-than-acceptable
bid in order to register
a vote, knowing the
higher amount will not
be collected). However,
another major factor
was belief that the bid
accept/reject decision
was easier (Pearce &
Ozdemiroglu, 2002, p.
33), which macro-risk
results suggest may not
be the case. Further,
the fixed-bid approach
depends in part upon
assumptions about the
validity of values
outside the range of
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Attributes

Observations

Implications for Macro-  Questions Raised for
Risk Practice Micro-Risk Practice

researcher-defined
bids (e.g., how one
would react to bids
higher or lower than
those given by the
researcher). At
minimum, micro-risk
investigators should
ask whether
participants grasp their
guestions, such as by
also seeking useful
qualitative or non-bid
guantitative responses
(e.g., “l would have
accepted 100x that
highest bid if you’d
asked me”)

Both macro-/micro-risk: Do we disenfranchise
people who give apparently bizarre answers by
trimming, or should we seek to include their
perspectives by working harder to understand
them? Does excluding “plausible” values merely
force upon respondents the researchers’ biases
about SB1LP*’s magnitude, either our own or
those dictated by dozens of prior studies
concluding what magnitude of VSL is “plausible”?
If our method remedies some deficiencies in prior
VSL studies, perhaps what is “plausible” should not
depend on what those studies have dictated.

Ahthor Manuscript
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Attributes Observations

Implications for Macro-
Risk Practice

Questions Raised for
Micro-Risk Practice

ImputalH/lost people chose to

SB1LP* Laccept” the
etric mean of

- ﬂeir bounds as a
s reasonable tradeoff.

Author Manusc

Pending discussion, the
GM imputation and
“plausible” criteria are
worth retaining.
Checking the GM’s
acceptance by
respondents is a control
on researcher
arrogance, but ignores
social desirability or
fatigue constraints.

As noted earlier, its
focus on valuations of
risk reductions for
oneself raise the
question of the
method’s salience for
national regulatory
decisions. Should its
salience be re-
evaluated? Can it be
improved?

Both macro-/micro-risk: Many practical macro-

risk and micro-risk problems might be resolved if

the aim of valuing the social benefits of prolonging

a single human life were made explicit before the

tradeoff task, to remove misunderstanding of the

task and reduce motives for such things as anti-

regulatory protest votes or focusing on per

household affordability. Yet resistance to valuing

life explicitly may offset benefits of explicitness.

Have the benefits and costs of alternative ways to

be explicit been fully explored?
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