This article was downloaded by: [216.73.216.139] On: 14 July 2026, At: 00:04
Publisher: Institute for Operations Research and the Management Sciences (ORSA)
INFORMS is located in Maryland, USA

‘ ORSA Journal on Computing

J Q ' & Publication details, including instructions for authors and subscription information:
' ~ http://pubsonline.informs.org

Rejoinder—Anchoring and Cross-Fertilization

Christopher V. Jones,

To cite this article:
Christopher V. Jones, (1994) Rejoinder—Anchoring and Cross-Fertilization. ORSA Journal on Computing
6(3):278-280. https://doi.org/10.1287/ijoc.6.3.278

Full terms and conditions of use: https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-
Terms-and-Conditions

This article may be used only for the purposes of research, teaching, and/or private study. Commercial use or
systematic downloading (by robots or other automatic processes) is prohibited without explicit Publisher approval,
unless otherwise noted. For more information, contact permissions@informs.org.

The Publisher does not warrant or guarantee the article’s accuracy, completeness, merchantability, fitness
for a particular purpose, or non-infringement. Descriptions of, or references to, products or publications, or
inclusion of an advertisement in this article, neither constitutes nor implies a guarantee, endorsement, or support
of claims made of that product, publication, or service.

© 1994 INFORMS

Please scroll down for article—it is on subsequent pages

informs,

With 12,500 members from nearly 90 countries, INFORMS is the largest international association of operations
research (O.R.) and analytics professionals and students. INFORMS provides unique networking and learning
opportunities for individual professionals, and organizations of all types and sizes, to better understand and use
O.R. and analytics tools and methods to transform strategic visions and achieve better outcomes.

For more information on INFORMS, its publications, membership, or meetings visit http://www.informs.org



http://pubsonline.informs.org
https://doi.org/10.1287/ijoc.6.3.278
https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-Terms-and-Conditions
https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-Terms-and-Conditions
http://www.informs.org

Downloaded from informs.org by [216.73.216.139] on 14 July 2026, at 00:04 . For personal use only, all rights reserved.

278

ORSA Journal on Computing
Vol 6, No. 3, Summer 1994

REJOINDER
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Anchoring and
Cross-Fertilization

CHRISTOPHER V. JONES / Faculty of Business
Administration, Simon Fraser University, Burnaby, BC
V5A 186, Canada; Email: chris_jones@sfu.ca

| would like to thank the commentators who produced
such thought-provoking comments on the feature article. It
is a pleasure to be able to respond.

In reading the commentaries, I was continually struck by
two opposing themes. On the one hand, the commentators
emphasize the need to use visualization to support how
decision makers and practitioners currently do their work;
on the other hand, they emphasize the need to learn from
other areas that have experience in visualization. I call
these two opposing ideas anchoring and cross-fertilization. 1
discuss these two themes in more detail in the next two
sections.

1. Anchoring

Anchoring is a well-known phenomenon studied in
the decision theory literature (Kahneman, Slovic, and
Tversky”)), wherein people’s decisions can be influenced
(anchored) by an initial value. In the visualization area, I
am aware of few studies that have addressed to what
extent people prefer the representations they learn first
(with the notable exception of Ghani*!). From reading the
commentaries, as well as from personal experience, though,
I am sure that the phenomenon is common.

For example, mathematical programmers are generally
trained to formulate their problems using algebraic nota-
tion. Since mathematical programmers are already familiar
with that representation style, it makes sense to develop
tools based on algebraic notation. Many commercial mathe-
matical programming languages now exist that support
algebraic notation. Yet not all mathematical programmers
are anchored to algebraic notation. As noted in the com-
ments from Greenberg and Murphy, for example, the first
commercial mathematical programming systems provided
representations closer to the traditions of the first large-scale
users, the process industry.

More general than the algebraic notation used for mathe-
matical programming, symbolic mathematical notation has
evolved over hundreds of years to provide a powerful,
concise tool for mathematicians. Again, given the anchor-
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ing of mathematicians to symbolic notation, it makes sense
to develop tools based on that notation. Mathematica® is
an elegant example of such a system.

Such symbolic, algebraic representations enjoy a large
and productive audience. Many people find such represen-
tations impenetrable, however. For example, many of my
MBA students cringe at any use of algebraic notation. Most
MBA students, though, are quite comfortable with very
complex spreadsheets. In short, they are more tightly an-
chored to spreadsheets than to algebraic notation. Some
MBA students take their anchoring to spreadsheets to the
extreme; one successful MBA | taught did all his word
processing using Lotus 1-2-3 because he claimed that word
processors were ““beyond him.” Through spreadsheets, even
with their flaws (as noted by Keiper and Wickham-Jones),
we can hope to see our mathematical tools used by a larger
audience than just those people who are comfortable with
symbolic mathematical notation.

The comments by Bodin and Levy provide a welcome
survey of how visualization has been used to support
vehicle routing. The field of vehicle routing is (quite prop-
erly) anchored to a particular set of visualizations, often
based on graphs. Other problem domains such as pro-
duction scheduling and telecommunications are similarly
anchored to their own style of representation. These
areas have also devoted efforts to developing appropriate
computer-based implementations.

Appropriate visualizations for other problem domains,
as Bell noted in his comments, are less obvious. Bell uses
the example of senior decision makers, in particular a vice
president of marketing. What would be the appropriate
representations for her? For certain people, there may be no
obviously appropriate representations. Ideas for such repre-
sentations might be found, though, in an Executive Infor-
mation System (EIS) or Executive Support System (ESS)
(Rockart and De Long!'®), which deliver information in a
congenial way to high-level officers in a firm. Although OR
models are rarely used in an EIS (they largely provide only
data query capabilities), they might provide a useful entry
point for delivering such models.

In short, effective representations for problem solving
often come from the representations to which people are
anchored. The idea is really rather simple: let people work
with their problems in the way that they are used to.

2. Cross-Fertilization

Anchoring, however, also has a darker side. By sticking
with the tried-and-true, one can become anchored to out-
moded and unhealthy habits. Moreover, one may be blinded
to foreign problem domains and areas that may have suc-
cessfully attacked problems that still dog one’s native area.
I agree with Bell, who stated that developing new visu-
alization techniques should be an important research
area. Many of the “new”” techniques may come from cross-
fertilization with other areas.

As Greenberg and Murphy stated, though, the relevant
“professional communities do not appear to communicate
with each other.” For example, the graph-based representa-
tions used for vehicle routing are probably very applicable
to telecommunications problems, and vice versa. Many of
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the problems in trying to draw networks cited by Bodin
and Levy as a continuing challenge to vehicle routing have
been extensively studied in areas such as VLSI layout
(Lengauer!®) as well as computer graphics and human-
computer interaction (Fairchild, Poltrock, and Furnas?®;
Ganser, North, and VoP®!; Henry and Hudson'®!; Messigner,
Rowe, and Henry'%; Roberston, Mackinlay, and Card!'%;
Rowe et all'¥; Sarkar and Brown!’”; Sarkar et all'®};
Schaffer et all'”l; Shneiderman!'®l; Tamassia, Di Battista,
and Batini"”); Vaucher!?),

Similarly, *“ visualization in three dimensions’’—the third
dimension being time—was identified in Greenberg and
Murphy’s comments and Bodin and Levy’s comments as
an important area for research. Research on such visualiza-
tions is emerging from the computer graphics and human-
computer interaction communities (Brown and Najork!!/;
Mackinlay, Robertson, and Card®). This has taken the
form of visualizations where time is represented through
three-dimensional algorithm animation!! as well as where
time is represented as a spatial dimension.”!

Cross-fertilization among different areas, as noted in the
feature article, is enhanced by the increasingly easy ability
to link together different computer systems. The MathLink
feature of Mathematica, which I personally have used,
represents a notable example. MathLink links Mathematica
to and from spreadsheets and other systems. Traditional
optimization software has yet to provide such capabilities.

One can argue that the feature article itself was overly
anchored to the realm of optimization. Visualization tech-
niques from other OR disciplines such as simulation, model
management, stochastic analysis, decision theory, mathe-
matics, and cognitive psychology, as noted by Greenberg
and Murphy, have much to contribute. Not only optimiza-
tion but the entire field of OR has much to learn from the
computer graphics and human-computer interaction fields.
These fields have developed techniques and ideas that can
be put to work to help deliver OR technology, but more
importantly, to help people solve their problems. The con-
verse is also true, as witnessed by the increasing use of
optimization techniques to produce visualizations.

3. Conciusions
OR, not just optimization, tries to solve difficult problems.
It tries to shed light on impenetrable muddles. Yet the
techniques used to penetrate the darkness paradoxically are
often themselves impenetrable to the people who are faced
with the problem to solve. By concentrating on how to
deliver the technology effectively to both decision makers
and technical specialists, in addition to developing fast,
clever algorithms, one should be able to do a better job at
solving real problems than using just the algorithms alone.

The field of OR is anchored in mathematics. That anchot-
ing has produced marvelous, powerful, and effective tech-
niques. But the field should not let that anchoring blind it
from other techniques that can be used to help solve
difficult problems. In fact, mathematics is increasingly em-
bracing visualization as a useful tool (Horgan!®)).

Keiper and Wickham-Jones seem to imply that the field
of OR will not lack prominence if it concentrates solely on

developing clever algorithms. Perhaps, but the field of OR
has always aspired to more. As discussed in a recent article
by an OR pioneer, Hugh Miser,'") the field originally
sought to embrace any technique that could help shed
some insight on a difficult problem. He laments the nar-
rowing of the field to its current suite of techniques. I agree
with Miser. Let’s concentrate on the goal—to solve prob-
lems—and accept the premise that multiple techniques,
many outside the existing traditions of OR, can be success-
fully used to attain the goal. Visualization is one of those
techniques.
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