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Chapter 5

Interpreting Uncertainty:
A Panel Discussion

Philip M. Boffey
Joann Ellison Rodgers
Stephen H. Schneider

Philip M. Boffey is a Pulitzer Prize-winning journalist who is now deputy
editorial page editor of The New York Times. He has written about science for
more than 30 years and is the author of The Brain Bank of America, an
investigation of the National Academy of Sciences. He has served as president
of the National Association of Science Writers and is a director of the Council
for the Advancement of Science Writing.

Joann Ellison Rodgers specializes in medical journalism and has written five
books and numerous articles in addition to lecturing on science and the mass
media at The Johns Hopkins School of Hygiene and Public Health. She is deputy
director for public affairs and director of media relations at The Jokns Hopkins
Medical Institutions and past president of the Council for the Advancement of
Science Writing and the National Association of Science Writers.

Stephen H. Schneider teaches at Stanford University and was a senior scientist
at the National Center for Atmospheric Research in Boulder, Colorado. He was
honored in 1992 with a MacArthur Fellowship for not only his research on global
climate change but also for his integrated approach to communicating that
information to a variety of audiences. Founder and editor of the interdisciplinary
journal Climatic Change, ke has published widely and is a frequent commentator
on global climate issues.

Question: Is uncertainty a more manageable problem for science writers
than for other journalists?

Philip Boffey: Uncertainty is a smaller problem for science writers than for
many other kinds of journalists. Let me give some examples of what I mean
and some reasons why I think it is a smaller problem. It is not one we should
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ignore, but we should see it in perspective. With the coverage of foreign affairs,
for example, our editorial board has had to straggle at times to determine what
is going on in China and what various power struggles there mean for military
and economic affairs in the regien. This is because China is a very closed society
and there are enormous culturai differences between China and the United
States. North Korea is even more closed. Even with a number of observers,
eporters, and stungers in these countries, we have little idea of what is
happening and we are trying to fashion editorial policies in almost 10tal
ignorance.

Coverage of economics is another area where there is great uncertainty. A
well-known and respected economist, Paul Krugman, talks about two major
problems our country faces today: slowing productivity prowth and poverty
that we cannot seem to eradicate. But the economics profession does not have
a clue about what should be done. Krugman describes the profession as being
similar to the medical profession at the tum of the century. Economists know
a few things that they should not do at the margins, some things that will make
matters worse, like bloodletting. Meanwhile, they are trying desperately to find
out what has happened to the economy in the last 20 years and are uncertain
about what to supgest for the future.

With social issues, there is the same uncertainty. What brought New York
City’s crime rate down in 19967 Is it that the drug gangs are not shooting each
other up anymore or that the bad guys are in jail? Is it because the New York
cops put more officers on the street or is it because the cops have a computer
system that analyzes where crimes are breaking out and lets them plan better
crime prevention? Whe knows, but we have a big drop in crime and great
unceriainty as to what brought it about.

With science writing, the subjects are better defined. One of the reasons why
uncertainty is less of a problem for a science journalist is because the scientific
material we cover is mostly issued and argued publicly. This is not North Korea
or China. While it is true that journalists cannot view a scientist’s lab notes or
sit on a peer review comrmittee, the final product is out there in public. There
can be a vigorous public debate about it and reporters and others can see what
18 happening.

The uncertainty in science also is easier to identify because of the
scientific tradition of replicating or refuting studics and findings. Ft is a
professional obligation for researchers to discuss the uncertainty of their
findings. And finally, many types of science do not deal with the messiest
parts of the human eguation where there is choice and response that cannot
be predicted.
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Joano Rodgers: Science writers may have an easier time in dealing with
uncertainty issues in the conventional sense if they just seek comments from a
number of sources—the he said/she said approach. However, there is the more
difficult aspect of trying to understand influences on scientists and studies that
are not so visible and not very accessible. When 1 was a reporter outside of an
mstitution looking in, [ had no idea of what went on mside. It is very difficult
until you work in an institutional ¢ulture to understand some of the barricrs to
getting science-based information to the public. [t also is difficult to understand
how science is manipulated, and I do not mean that necessarily negatively, but
how the uncertainty arcund it is manipulated by the dynamics of an institution
and the people who have power there. I think these factors make scientific
uncertainty a hard issue to cover.

Stephen Schneider: In my experience, science journalists do a better job of
handling uncertainty than most other reporters because, as beat reporters, they
get to know both people and the subject over time. This makes it somewhat
easier for them not to be fooled by the quick press releases and fast-breaking
stories that claim too much. But there is a fundamental probtem in journalism
that works against having knowledgeable reporters on a beat. Some top editors,
including Ben Bradlee, the former editor of The Washington Post, have said
that once a reporter gets to know nearly everybody on a particular beat, he or
she is now too biased and should be transferred to some other beat. To me, that
sounds like someone who does not understand the scientific process wil! then
be assigned to cover the science beat. It will be difficult for this new-to-science
reporter to know the good from bad players and he or she will probably give
disproportionate attenticon tg those with much to claim, but little credible to say.
The reporter will not handle uncertainty well because she or he possibly will
not knew the difference between objective and subjective probabilitics [see the
following]. Unlike these editors, 1 believe reporters can be both knowledgeable
and unbiased if they are conscious of the bias problem. When reporters do not
know people or concepts from the field they are covering, many things are
hidden. Then they are moere likely to be fooled into producing an unbalanced
or inaccurate story.

Question: What factors influence how scientists discuss uncertainty and does
this change with the audience?

Joano Redgers: When we talk about strategies to deal with communicating
uncertainty in the process of science, [ think reporters and many others make
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an assumption that the people most intimately involved in generating science
buy into the ideal view of how science operates—with peer review, publication,
critique, replication, and validation. But, I want to argue that there are often
conflicting and hidden agendas inside scientific institutions and nniversities that
work against this ideal view. These include commercial factors, licensing
agrecments, personality conflicts, multidisciplinary tutf battles, and market-
place forces that are manipulated and factored inte all the decisions built around
how we communicate about science and all the uncertainties that go with it.

While most people generally believe that corporations often smooth over
uncertainties mvolved in their research, they do not believe this of universities
and other scientific institutions, However, universities are not just generators,
users, and conduits of information. They also are major players in manipulating
uncertainty and how it operates. Corporate, commercial, and technology trans-
fer issues are beginning to outstrip the capacity of science-generating institu-
tions to communicate about or even deal with uncertainty.

The press does not know about this. | rarely get a reporter on the other end
of my telephone, even a science journalist, who knows that conflicts of interest
exist much of the time. There are investigative reperters whe do. They are,
however, few and far between, and they do not pay much attention to science.
The way scientists express uncertainty certainly depends on whether they are
talking to their corporate hoard, their dean, the press, their peers, or a journal
editor. They may tell very different stories and whisper in many ears.

Stephen Schreider: Scientists deal with different types of uncertainty and
respand te them differently, and we must keep that in mind. One form involves
objective probability. Take the case of a coin or die: We do not know which face
will turnt up when it is tossed, but we have objective probabilities as to what it
will likely be. Here and in other similar areas where we have considerable
knowledge of ouicomes, we have an objective probability for a given outcome.

Howevet, there is a second kind of probability that involves judgments:
subjective probability. This occurs when scientists deal with complex systems,
as | do in studying a climate-environmental system or with these who study
health systems. In these complex systems, where there are many interconnected
subconponents, scientists often are uncertain about the extent and magnitude
of these interconnections. As a result, they have to make judgments about these
interconnections and, consequently, underlying assumptions are subjective,
This leads to subjective rather than objective probabilities about how these
systems behave, despite the myth that there can be objective probability when
dealing with complex systems.
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Because of the many judgments that have to be made, evaluating or assessing
the state of science is important. Science and science assessment are ot the
same thing. Scrence strives to explain how natural or social systems work. The
motivations vary, but the simple curiosity-driven search for explaining nature
is the archetype. Science assessment, on the other hand, is the evaluation of the
likelikood of various possibilitics needed by decisionmakets—persenal, cor-
porate, or governmental—to address real world problems, Truth is not the
objective—only best guesses of the state-of-the-art science. When one is in the
policy arena, one is dealing with science assessment and this factor influences
how scientists behave. Science assessment is a social process, but it is usually
done with a large degrec of openness. In explaining judgments made in a study,
it would be very difficult at an assessment meeting for a scientist to conscionsly
stand up in front of his or her colleagues and knowingly distort what he or she
believes to be the subjective probabilities of any specific event. This does not
mean that scientists lack biases, but to allow these biases to knowingly alter
one's judgment about the likelihood of an outcome is a good ticket to a
reputation problem. However, fighting biases in one’s subjective judgment
docs not mean there is no controversy. Scientists may still advocate policy
positions, but they then have to acknowledge other points of view in their
presentations or they do not look very good to their colleagues.

One problem in some assessments is that scientists often do not separate
what they know te be likely from what is only possible—and this leads to much
confusion. Journalists cannot be expected to do this separation for themselves.
The frequent lack in media accounts of differentiation of what is reasonably
well-known from what is speculative leads many laypeople to believe that
scientists do not know very much. This simply may not be true. There often are
aspects of knowledge that are known—for which there is established experi-
mental, empirical, and other evidence. Also, there are aspects in which scientists
have considerable confidence, but still moderate degrees of uncertaint - remain.
And there are aspects that are completely speculative, These different degrees
of uncertainty get jumbled up in both assessments and media coverage, and
when this happens, a false impression s conveyed that nothing solid is known,

It takes seme depth of understanding of scientific issues to be able ta sorl
out what is known well from what is highly speculative and that sosting is
necessary when both scientists and journalists discuss science assessment and
uncertainty among themselves and with the public. T do not think the science
assessment process is well-understood outside of the scientific community and
in fact, many scientists do not communicate degrees of uncertainty vety wel.
atall.
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Even good science jowrnalists do not convey much information about
science assessment. NOVA, the weekly science program on the Public Broad-
casting System, for example, highlights science at its exciting edges and often
misses the deliberative, argumentative process out of which scientific truth,
even if it is tentative, is likely to cmerge. Because of television production
values, even this kind of show must focus on exciting, visual science, But where
scientists determine their truths is not just out in the field—that is where the
information underlying the assessment comes from, of course—but in the
community process of getting together with cotleagues for discussions. Science
assessment occurs in academic offices and hotel lobbies and often appears dull
on camera. It is not the stuff of television or other media coverape.

Question: Do the tactics that journalists and scientists use to convey uncer-
tainties get the message across to the audience?

Joaun Rodgers: Even when reporters do what scientists and 1 think is an
excellent job of qualifying the results of a study, the reality is that if the study
relates to a prevalent human disease, readers and viewers interpret the stories
through a filter of their own. The next day the phones ring off the hook from
people who have read the story or heard about it on tefevision or radio and these
people are demanding the cure. Or, they are angry and fearful about reports that
a drug or treatment has side effects. This happens despite carefully crafted
language, carefully spelled out qualification, even a broad statement that says
that treatment is 10 years away and much more experimentation is needed.
People do hear what they need to hear and read what they want to read. They
think that perhaps the institution and the investigator are not telling them
everything and they want to check it out despite what the scientist or journalist
has said.

Philip Boffey: In some ways, reporters can go too far. If they are going to write
a story, they probably think the subject is somewhat important. So they wilt try
to show that here is something that may affect people’s health or their under-
standing of the universe, and only acknowledge dutifully that there are some
uncertainties involved. But they are writing to convey, *Wow! Look here is a
new surge in some new direction.” They are not going to say that this study,
which came out yesterday, may or may not mean anything. Sc while they need
caveats in the story, those are more like “weasel” words stuck in somewhere in
the flow of the article where they are hardly neticed. The only people who pay
attention to them are the writer, or the editor who made the reporter put them
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in, ot the scientist who says that he or she did not say the finding was definite,
or the lawyer who wants to protect the media organization from litigation. What
I am saying here is true for all journalism, not just science writing. Reporters
are always faced with deciding on the truest interpretation they can put on what
they are describing, and on how to achieve balance and tentativeness when that
is needed.

Joann Rodgers: Scientists act as qualifiers. Ofien in our institwion, for
example, a scientist will want to bury the lead of a news release in the fifth
paragraph or the third page. They do this, I believe, so people will not think
they are going too far in what they say about their work. Of course, this tactic
does not work because journalists are smart enough to figure out where the lead
is in the story, and so is the public. The pubkic assumes that afl of the qualifiers
are background noise afier a while and they interpret the research from their
own needs and perspectives.

Stephen Schneider! Scientists have a serfous problem in communicating about
science that [ call the double ethical bind. On the one hand, your scientific ethics
require the truth—the whole truth—which means lots of caveats that cannot be
included in a two-page article, fet alone a2 short sound bite for broadcast. On
the other hand, you also want laypeople to know about and understand your
research, particularly if you are working in a controversial area such as
climate change. To work with the media effectively, particutarly television,
requires dramatic stuff and catchy phrases. What I advocate to handle this
tricky situation is to use metaphors that convey the newness, the potential
seriousness, and the uncertainty of what scientists are presenting. One
involving the climate that I use all the time is that the climate is like dice
and what humans may be doing is slowly loading them. This metaphor
means that although weather is going to bounce around, there is ar: increas-
ing probability that underlying climatic change also will emerge ar the dice
are loaded.

Scientists who do public outreach have an ¢bligation to prepare a series of
products of varying lengths about their research to provide to their colleagues,
the media, and the public. For example, [ have produced, in addition to my
repertoire of sound bites, longer explanations for use in the more in-depth
media, as well as written articles in Scientific American and books that are
readable by laypeople. And, of course, | also have written scientific papers for
my peers. For the small fraction of people who really care about what | think
in depth, they can find the necessary caveats spelled out in the longer works.
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But for the majority of people, simple phrases and metaphors that convey both
urgency and uncertainty pet the main idea across. While an individual journalist
often does not write in all of these various lengths about some specific scientific
subject, the collective of journatistic work done by the profession produces a
sitnilar variety of materials so that a dayperson has many cheices in seeking
more scientific depth on a subject. People who get their information by reading
only a general magazine or a business-oriented newspaper or by viewing the
evening television news get very limited information about the environmental
debate. They have to go to multipls sources that provide many viewpoints and
greater depth to be well-informed.

Question: Differences and disagreements about what is professed as true in
science frequently are linked to scientists’ values. Are those vales a part of
what needs to show up in stories so that readers and viewers can become aware
of them?

Philip Boffey: Values belong in stoties, but they are extraordinarily hard to
get a handle on journalisticaily in the space and timeframe of what reporters
are usvally doing. Values enter into the favorite example everyone always
gives of the business person versus the environmentalist. These two are
going to interpret differently the degree of health risk represented by a toxic
waste disposal site or a product of some kind. Their backgrounds should be
mentioned to make their biases clear. The same goes for the head of any
organization that is pushing for something. But usvally, science writers are
faced with academic scientists, whose values are not readily identifiable.
Some people will say a journalist can see a scientist’s values based on where
his or ber funding is coming from or whether that person has ever taken
money from a company or a labor union, or what she or he has testified
about. But this is dangerous unless the reporter has the time to pursue the
circumstances of how these different things occurred. They do not neces-
sarily mean anything other than that the scientist was the best available
expert on that particular issue. Just because the scientist was once associated
with a value-laden organization does not mean that he or she is necessarily
ins the same camp.

Joann Rodgers: How universities and scientists deal with disclosures over
conflicts of interest 1s definitely a value-laden arca that needs more attention
from the social science community as well as from journalists and scientists
themselves. While it is simple to sign a form that discloses any conflicts of
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interest about funding, for example, it is anything but simple 10 get agreed-upon,
meaningful disclosure language into news releases or presentations of science
at meetings. There are legal, political, and financial complexitiss as well as the
personal 1ssue.

Stepben Schneider: Values creep into virtually everything and it is important
that they be discussed in articles. As 1 said, even when we have obective
probabilities, usually in any complex problem of interest, they get combined
with aspects that inchude subjectivity. For a scientist, the best way to deal with
a value question is to do it explicitly. Try to know what your biases are and put
them in the open. Since no one can be, consciously or unconsciously, entirely
value neutral, it is important to represent a distribution of opinions across a
broad knowledge-based community. The problem then becomes who should
be in the community whose opinions are tapped? Rarely can we rely solely on
one or two sources for a balanced judgment of scientifically comnplex issues in
which both values and uncertainty are endemic. Yet, this is typical in many
media accounts.

This gets ta the question of balance in reporting. Journalists are supposed to
provide balance, of course, but does this mean countering the opinion of a major
intergovernmental panel of hundreds of scientists with those ofa few contrarian
scientists, giving each equal weight in the story? In this example, a hundred-
scientist, thousand-reviewer assessment of climatic change by the United
Nations was often balanced in news reports by dissenting views of a handful
of opponents with little guidance to the public about which group more closely
represenied the mainstream scientific community. There is a real question as
to whether it is appropriate to balance a broad community with a few extreme
dissenters unless journatists also include that the nonmainstream opinions are
likely to represent a low probability case. It should not be a staternent that these
few dissenters are necessanly wrong, but that the bulk of knowler.geable
scientists support the opposite point of view. To do that, Teporters need t: know
a fair amount about the issue and the actors. Journalists need to find out which
arguments are mainstream and which are outhiers.

Getting back to values, it is very easy to dismiss people based upon the fact
that they have a business or environmental perspective, or that they have been
funded by the Department of Defense. Such circumstantial evidence of bias is
not enough. Reporters, especially science writers, really have to do an assess-
ment of the issues so they can get a better sense of the credibility of the
arguments. Average citizens certainly cannot do it for themselves, usless they
do a lot of digging.
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Question: How do you cover the nature and fimits of uncertainty in scientific
issues where there appears to be a majority, mainstream viewpoint, but also
vocal, established scienrific sources whose views make them gutliers on these
issues?

Phitip Boffey: One of the problems in journalism is to try 1o find what is really
going on, what is accurate and which sources to trust. What makes if slightly
easier in the science arena than in others is the mechanisms that are designed
to both produce consensus and reduce uncertainty in science. A peer-reviewed
journal gives reporters more confidence than an unreviewed source because at
least someone who knew something about the subject looked at the paper. This
is in contrast to material that comes in over the transom to me occasionally from
individuals whe have been spumed by foumals, the patent office, and every-
body else and want me to bring their issue to people's attention. In the scientific
community, there is also the consensus panel mechanism for government
agencies, which have internal staffs and processes all designed to search out
what they think the truth of something is. The National Academy of Sciences
does this, too, with its studies and panels. There are huge consensus tainstream
organizations that are trying to define what they think the truth is. Of course,
there is a second level problem in deciding whether these consensus mecha-
nisms are operating properly. Have they gone astray somehow, have they
distorted something deliberately, were the pancls loaded or incompetent?
Often, the journalist does nof have time to investigate these questions given the
constraints of daily journalism. However, these consensus mechanisms do help
the journalist decide where the mainstream opinion is and how and whether to
dezl with outliers. Shouid they be part of the debate? In some issues, such as
climate change, I do not feel they should be ignored because in this subject, the
last major consensus report still showed there were a number of unknowns, so
the sitvation is still fluid. However, in the debate where only a handful of people
claim that the HEV virus is not causing AIDS, I feel there is enough evidence
to ignore their viewpoint. Years from now, I may regret this if the outliers tum
out to be right, but there comes a practical point where you say, the consensus
is here and I am going to ignore the outliers,

Joann Rodgers: Sometimes deadlines and other journalistic pressures make
it difficult to handle these situations. Any public information officer will teli
you that reliability is often defined by journalists as some combination of
accessibility and familiarity. It is 4 very practical consideratton. In the daily
fray of having to cover stories quickly, success may be defined by whom
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reporters can get to fastest, who is familiar, who has not lied to them in the past,
or who at least will quickly tell them three other people in the field to contact.
Often, there is no time to look at consensus organizations or get to a database,
Joumnalists often say that they make five phone calls and whoever gets back to
thetn first gets their attention. This is just a recognizable fact of life.

Stephen Schaeider: Scientists worry about outliers too. Students, in particular,
worry that their positions might be wrong because, with highly uncertain
science and a wide range of subjective probability, the cutliers could be right,
even though there is little chance of this in each specific case. Scientists are
often nervous about dealing with the mediza, particularly concerning the repu-
tation issue.

But, in science, rewards do not come from predicting what turns out by luck
1o be the right answer. Credibility comes from whether you have dealt with the
scientific process as best you could given the empirical and theoretical infor-
mation at the time. | would much rather be wrong for the right reasons then
right for the wrong reasons. One columnist writes about how I talked about
global cooling rather than global warming in the early 1970s. But this was when
we had no idea about how widespread the distribution of aerosol particles was
around the globe. These particles reflect sunlight and cool the earth. We
admitted our lack of information at the time, of course. Now, we know
suspended particle hazes are regional and our old glabal-scale caleulations were
not realistic. However, the columnist and others say that I am not very credible
talking about warming today because ! was discussing cooling back then. But
what [ and others said then was the right thing given the information at the time.

[t takes careful reporting to find out whether the discussions at the - ime were
based on what scientists could know and whether caveats were appli- d to their
findings. It is a high risk for scientists to get in the media game and itisa gamble
that most do not choose to take. When students ask tme how to deal with the
media, | always say there are two choices: Do it a lot or not at all. 1f scientists
work with the media a lot, what they say and how it gets reported average out.
Some stories will make you look foelish to your colleagues while others will
make you look better than you deserve. Occasional service as a media source
is a lottery with your reputation, a gamble that many scientists, especially young
ones, are unwilling to take. And in science, your reputation governs grants,
promotions, and prizes.



