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| InTheory... '

Assessing 10-50-90s: A Surprise
Bob Clemen

Many decision analysesrequireélicit-
ing from experts probability distribu-
tionsfor continuous quantities. A rea-
sonable starting point isto ask an ex-
pert to give 10", 50", and 90" per-
centiles (so-called 10-50-90s). We
know from the behavioral decision
theory literature, however, that
peopletend to be overconfident; their
10-90 ranges tend to be too narrow.
Although expertsappear to bedightly
less overconfident, the effect is per-
vasive. Lichtenstein, Fischhoff, and
Phillips (1982) provide an extensive
overview of the early research docu-
menting the overconfidence effect.
For other reviews, see von
Winterfeldt and Edwards (1986) and
Yates (1990).

Overconfidenceisthought to derive
a least in part from an anchor-and-
adjustment heuristic. Theheuristicis
that the expert chooses a “ best esti-
mate” and then adjusts up or down
from that estimate in order to get the
extreme percentiles. The adjustment
istypically inadequate, leading to in-
tervalsthat are too narrow. From this
argument derives sometypica admo-
nitions. First isto have the expert think
hard about what kinds of scenarios
could lead to different results, espe-
cially extreme results (Spetzler and
Stael Von Holstein 1975). Inasimilar
vein, Morgan and Henrion (1990) and
othersarguefor a“conditioning” stage
in a probability-assessment protocol,
during which an expert organizes and
expresseswhat he or she knows about
the problem at hand.

A specific procedural admonitionisto
have the expert think about the ex-
tremesfirst, assessing the 10" and 90™
percentiles first, and then the 50™.
Doing so, the argument goes, should
reduce the anchoring effect and

Page 2

thereby result in better calibrated 10™
and 90" percentiles (Clemen 1996, p.
284). Russo and Schoemaker (1992)
report the results of an experiment that
substantiates this argument.

In arecent decision analysis class, |
thought | would demonstrate this ef-
fect to my students. So | had them
respond to afairly typical “overconfi-
dence quiz” with several almanac
questions. Half of the students pro-
vided 10-50-90s, assessing themedian
first, and half assessed only the 10-
90s. To my surprise, the 10-90s
snowed worse calibration; that is, the
actual values fell inside the assessed
interval less (49% versus 57% of the
time).

Still believing that the anchor-and-ad-
just story was correct, | went to the
literatureto find experimental evidence
documenting what | believed to be
true. Guided by suggestions from my
behaviora decision theory colleagues,
| was in for even more of a surprise.
The earliest experimental evidence |
could find comes from Judith
Selvidge'sdissertation (Selvidge 1975,

1980). Shefound that assessing “ cen-

tral” values first (median and

quartiles) and then the extreme val-

ues (1% and 99" percentiles) gave

better calibration than assessing the
extremevaluesfirst. (Infact, her re-
sults showed an improvement in the
hit rate of about 8 percentage points,
exactly the same as my classroom
results.) Selvidge argued that “ nam-
ing the extremesimmediately causes
an assessor to fix on values that
roughly define the range of the UQ
but that correspond to fractiles less
extreme than those requested”
(Selvidge 1980, p 500).

More recently, Block and Harper
(1991) found the sameresult. Juslin,
Wennerholm, and Olsson (1999) go
further and explain this result by a
“priming” effect. That is, assessing
apoint estimate first means that the
expert performs more information
processing about the uncertain quan-
tity before assessing the probability
interval. This explanation extends
Selvidge's by including a cognitive
mechanism for the effect.

It appears that my classroom results,
although a surprise to me, were not
inconsi stent with existing experimen-
tal results. But what about the other
side? Are there any studies showing
theresult | originally expected? Russo
and Schoemaker’s(1992) study isthe
only onethat | found. Although | do
not doubt their results, they may bein
theminority.

What conclusions can we draw from
this exercise? First, the typica DA
admonition to assess extremes first
and best estimates last may be bad
advice. (See Fred Roll€' s contribution
onthistopicinthisnewdetter, though.
We do not know for sure what works
best with knowledgeable experts!)
Second, although that admonition is
based on the well-accepted anchor-
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| .. In Practice '

Assessing Probabilities at
DuPont — Maybe Not A Surprise

Fred Rolle
DuPont

How are we doing at DuPont when
it comesto talking about uncertain-
ties in the context of making com-
plex decisions? Good progress! The
language of 10-50-90iswell known
as aresult of our DA courses and
the fact that we have been practic-
ing DA herefor morethan 10 years.
Early on, there was occasiona re-
sistanceto owning up to uncertainty,
but that has diminished with experi-
ence and management’s increasing
interest to understand risks associ-
ated with pending decisions. Weare
going to be assisted by the aggres-
sive Six-Sigma program that is be-
ing implemented across the com-
pany. Variation and uncertainty are
an integral part of Six-Sigma, and
people are becoming more used to
discussing such topics. Thiswill help
accelerate the embracing of uncer-
tainty when complex business deci-
sions are being made.

Uncertaintiesfaced in our typical de-
cisonsinvolveareasinwhich thebusi-
ness team has familiarity and experi-
ence. The subject matter experts are
employees of the business, who are
looked-to for expertisein judging the
future. When assessing uncertainties
from our experts, we normally encoun-
ter these issues:

Expert bias — the need to be rela-
tively certain.

Anchoring — single-point forecasts
have previously been made in the
business for a variety of reasons,
sometimes with an optimistic tilt.

Both result in the situation described
by Bob Clemen: 10-90 rangesthat are
too narrow.

Assessing the 50% valuefirst ishelp-
ful when the expert needsto get “ cali-
brated”, but this is rarely the case
when discussing uncertaintiesthat the
expert knowswell. It appearsthat Bob
Clemen’s research with his class and
the literature he cited dealt with un-
certainties not familiar to the expert.
In those cases, the 50% assessment
may provide an essential grounding,
thus enhancing ability to then judge
degree of uncertainty. But, that is not
typical of what we face. We have
found that the most effective approach
isto de-anchor, by discussing extreme
outcomes with the expert and then
developing the 10% and 90% out-
comes before doing the 50% value.

Expertsneed helpin thinking about the
10%/90% values. To assist, we ask
the expert to choose between a game
with a 10% of winning and a game
that pays off if the outcome in ques-

tion would turn out to exceed some

value chosen by theinterviewer. This

valueisthen changed afew times until
the expert isindifferent between the
two games. After this approach is
used once or twice, the expert usu-
aly canthink directly about the 10%/
90% values, and asking the expert
to choose between the two games
isdiscontinued for additional uncer-
tainties.
If the 50% value were assessed
first, itisvery likely thevaluewould
be what had been forecast or as-
sumed for planning purposes at
some earlier time by the business.
Doing the 10%/90% valuesfirst has
the double benefit of sharpening the
thinking on the important median
value. This sequencing is favored
when the expert really is an expert.
When the “expert” really is not an
expert, thereverse sequencing (me-
dian valuefirst) would make sense.

.|
General DA question?

Send it out to the DAS
by emailing it to
DAList@fuqua.duke.edu
|
|
Interesting spin on a
DA issue?

Pair off with a friend
and try your hand at
“In Theory/In Practice"
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Decisions (1995) has a specific busi-
ness school orientation and focuses
more on formal modeling. Keeney's
Value-Focused Thinking (1992) ispri-
marily adiscourse on decision aiding
principles. Watson and Buede's De-
cision Synthesis (1987) givesadeeper
treatment of decision analysis prin-
ciples. Except, perhaps, for Behn and
Vaupel, the texts are more comple-
mentary than competitive and can be
assigned as supplementary reading.
Thistext isdistinguished from all five
books in that: it anchors technique to
decision aiding practice (with “how-
to” guidance); it focuses on the in-
tended use and user (rather than only
on the decision problem itself); and it
includes* hands-on” projectsashome-
work assignments.

There areno course prerequisitesand
no explicit mathematicsis used, how-
ever, some quantitative aptitude or
experience is desirable. | have been
teaching both partsA and B inasingle
course to grad students for several
years, in psychology at L SE and pub-
lic policy at George Mason. Presently,
I am looking for other peopleto ap-
praise the book and give me feedback
before it goes final. Please contact
me at rbrown@gmu.edu if you have
any interest. | will soon be putting it
on the DASwebsite, but in the mean-
timel’ m happy to feed peopledirectly.

.|
Don't forget to make
your contribution(s) for
the next issue of DASN!
.|

InTheory...
Continued from page 2

and-adjust heurigtic, it appearsthat this
explanation may be too naive. The
subjective judgment process is com-
plicated, and we should be careful not
to oversmplify.

How will 1 proceed when directing
futuredicitations?1 will certainly con-
tinue to have the expert think hard
about possible scenarios, especialy
those that could lead to extreme re-
sults. And after the assessment, | will
ask him or her to reconsider the ex-
tremes. But for now, | intend to have
the expert give a best estimate first
and follow up with the 10-90s.
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