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INTRODUCTION

At the core of the modern study of neuroscience is the idea that all behavior is a reflection of brain function.
  According to this view, brain function is as responsible for simple motor behaviors like walking and breathing as it is for complex behaviors like feeling (affect) and thinking (cognition).
  Neuroscientific research is in many ways an exploration of one of the last frontiers of science: the biological bases of consciousness and the mental processes by which we perceive, learn, remember, and act.
  

Although we are far from a complete understanding of the inner workings of the brain, neuroscience research into decision-making has both complemented and updated traditional views of decision-making derived from such fields as psychology and economics.
  Classical economic theory described individuals as “hyper-rational”, making decisions by gathering and processing information in an optimal manner before acting in a manner that maximizes utility within a stable set of preferences.
  This view gradually gave way to behavioral economics, 

which recognized that perceptual and cognitive contributions to the decision-making process result in an approach whereby the decision-maker merely attempts to attain a satisfactory level of achievement (so-called “bounded rationality”).
  Bounded rationality came to dominate economic, and subsequent psychological, research on judgment and decision-making in the latter half of the twentieth century.
  As a result of this research, it became increasingly clear that individuals do not express a stable set of preferences for given choices, but that these preferences are often constructed, not merely revealed, when presented with a choice problem.
 
In recent years, a relatively neglected aspect of decision-making and judgment has secured greater interest among scholars and researchers: the automatic, experiential, affect-based side of our mental life.
  Neurological research has highlighted the fact that the region of the human brain primarily responsible for rational judgment and decision-making cannot function properly without input from regions responsible for emotion.
  Much of the time this input and its influence may not even be noticed on a conscious level, but it nonetheless shapes our decisions and judgment in drastic ways.
  Although emotional influences have been analyzed by legal scholars in such areas as jury deliberations
, appellate advocacy
, judicial decision-making
, and consumer products liability
, there has been little or no direct discussion of the applicability of these findings to the field of dispute resolution.

Using both old and new research in the areas of psychology and neuroscience, this paper 

examines how these insights can be used for strategic advantage in negotiations.  Part one of this 

paper will provide a brief history of neurological research into judgment and decision-making.  In part two, scientific observations and theories will be applied to the process of negotiation.  Psychological research regarding the effects of prior exposure and framing on affective associations will be analyzed in the context of manipulating preferences.  In addition, neurological and psychological research on risk-taking behavior will provide insights into the role of imagery and individual differences on the assessment of risk.  Ultimately, these findings will demonstrate that what we perceive as rational thought cannot exist independently of the vagaries of the heart.

I.
THE NEUROBIOLOGY OF DECISION-MAKING
A.
Phineas Gage and the Dawn of Neuroscience
On September 14, 1848, a brief but fantastic account was published in the Free Soil Union of Ludlow, Vermont: 

As Phineas P. Gage, a foreman on the railroad in Cavendish, was yesterday engaged in [tamping] for a blast, the powder exploded, carrying an iron instrument through his head … [t]he most singular circumstance connected with this melancholy affair is, that he was alive at two o’clock this afternoon, and in full possession of his reason, and free from pain.

So began one of the seminal case studies in neurology, one that would ultimately call into question the assertion that Gage was “in full possession of his reason.”
  Although the rod pierced the base of his skull and traversed the front of his brain before exiting at high speed from the top of his head, Phineas Gage lived for nearly 13 more years.


Perhaps more surprising than the fact that he survived was the effect of the accident on Gage.  He experienced no paralysis or sensory deficits except for the loss of vision in his left eye, which was directly damaged by the rod.
   His manual dexterity was intact, and there was no noticeable difficulty in his speech, language, or capacity for rational thought.
  What was impaired, however, was his personality.
  Specifically, Gage was no longer able to behave appropriately as a social being, and instead made choices that were consistently disadvantageous to him.


The story of Phineas Gage became embroiled in medical debates of the time regarding the organization of the brain; debates which would continue in some form or another for a century.
  In Gage’s case, modern computer reconstructions of his skull estimate that the damage was localized to the ventromedial prefrontal cortices, located immediately behind the forehead on the underside of the brain.
  For a field that in Gage’s time was just coming to terms with the idea that specific areas could be responsible for sensory or motor functions, however, the idea of an area responsible for personality was beyond the pale for the vast majority of physicians and scientists.
  Due to this bias, the significance of the behavioral changes associated with his brain injury were largely lost, waiting to be revisited in the latter part of the twentieth century.

B.
The Influence of Emotion

1.
The Somatic-Marker Hypothesis


In the 1980s, neurologist Antonio Damasio began studying patients he had been treating

for damage to different parts of the prefrontal cortex.
  One of these patients, whom he dubbed “Elliot,” had suffered damage to his ventromedial prefrontal cortices as a result of a benign tumor that had been surgically removed.
  Following the surgery, Elliott underwent significant personality changes that prompted Damasio to describe him as a “modern Phineas Gage.”
  Although his knowledge base survived and he could perform many separate functions just as well as he had before, Elliott could not be counted on to perform an appropriate action when it was expected.
  For example, if required to read and classify documents for a given client, Elliot could understand and categorize each of the separate documents, but he was likely to suddenly switch from sorting to spending the entire day reading individual papers in detail.

As Dr. Damasio treated Elliot, there was another aspect about his patient that started to trouble him: Elliot always seemed to recount the events that were taking place in his life with “a detachment that was out of step with the magnitude of the events.”
  Upon deeper probing, 

Damasio discovered that Elliot’s relatives and Elliot himself recognized that he was “emotionally flat” compared to before his illness.
  Further observation, psychophysiological studies, and neurological examinations designed to measure emotional reactivity indicated that objects and events that evoke emotional responses in most individuals failed to evoke an emotional response in Elliot.
  These studies of Elliot and of subsequent similar patients led to the astounding realization: such patients no longer experienced emotion like the rest of us.
  

Because, in general, the prefrontal cortices receive neural input from the rest of the entire brain, it is not surprising that this region is important for consolidating and sorting a wide variety of information from both the outside environment and from the body itself.
  What is implied by studies of patients such as Gage and Elliot, however, is that the ventromedial portion of the prefrontal cortices are specifically involved in the integration of feeling and emotion with the anticipated consequences of one’s actions.
  Based upon his research, Damasio devised a theory as to how such an interaction works.
  A lifetime of experience has resulted in the “marking” of input to the prefrontal cortex with positive or negative emotions, a process that has been learned over time by the association of emotional input from the body (somatic input) with predicted future outcomes of certain scenarios.
  

Dubbed the “somatic-marker hypothesis,” followers of this theory postulate that somatic markers increase the accuracy and efficiency of the decision process by rapidly and immediately linking an image of a future outcome with either a negative or positive association.
  These markers are in many cases automatic and beneath our conscious awareness, but without them, individuals are prone to continually explore all possible outcomes and consequences available to them without the ability to weigh one alternative as superior to another.
  Particularly when the required judgment or decision is complex or mental resources are limited, relying on an affective impression can be far more efficient than weighing all of the pros and cons or retrieving many relevant examples from memory in their entirety.


2.
Views From Cognitive Psychology
 
The somatic-marker hypothesis provides a neurological and anatomical complement to the theories of some earlier cognitive psychologists.  For example, Robert Zajonc of Stanford University argued in the early 1980s that decision-making processes could be divided into “preferences” (feelings) vs. “inferences” (logic).
  Zajonc argued that these processes were independent modes of information processing, but that affective reactions often occur automatically and can guide information processing and judgment.
  Similarly, Seymour Epstein, Professor Emeritus of the University of Massachusetts, proposed a “dual-process” theory around 1990 based upon opposing conceptual systems: the experiential vs. the rational.
  

The experiential system, according to Epstein, is automatic and attuned to affective associations, while the rational system is conscious and deliberative.
  Although the theories of Damasio, Zajonc, and Epstein may differ in some of their details, they share the overriding assertion that emotional influences play an important role in decision-making. 
II.
THE APPLICATION OF MODERN BRAIN RESEARCH TO NEGOTIATIONS

Part two of this paper will present research findings that are consistent with the somatic-marker hypothesis. Based upon these findings, potential applications to the negotiation process will be discussed.  These studies tend to fall into two broad categories: those that examine factors influencing preferences and those that examine perceptions of risk. 
A.
Manipulating Preferences
1. The “Mere Exposure” Effect

a.
Objects

In studies conducted by Zajonc and colleagues into the influence of affect on judgment, a consistent finding is that objects repeatedly presented to an individual are capable of creating a positive preference toward those objects, even if no substantive information supports such an attitudinal change.
  For example, subjects previously presented with stimuli such as faces, Chinese ideographs, or nonsense phrases at varying frequencies rate those stimuli with which they have been exposed more positively than unfamiliar stimuli.
  When viewed through the lens of the somatic-marker hypothesis, this makes some sense: if you have prior exposure to something and have no negative association from that experience, it is preferable to choose that alternative than to go with an unknown. 

This “mere exposure” effect is remarkably hardy, having been replicated with visual, auditory, gustatory, abstract, and social stimuli.
  An important feature of the mere exposure effect is that the more frequent the exposure to a stimulus, the more positive the resulting response.
  The effect also appears to be remarkably long-lasting, persisting even after subjects are provided with conflicting information regarding a given stimulus.
  

Studies also indicate that an exposure does not have to be consciously remembered or even consciously perceived to induce the mere exposure effect.  For example, one study involving amnesic patients demonstrated that prior exposure to pictures of faces accompanied by fictional biographies results in a later preference for those faces that were paired with positive information, even though the amnesic patients could not consciously recall the descriptions.
  Such findings are also consistent with Damasio’s somatic-marker hypothesis in that emotional influences seem to be rapidly associated with a given stimulus even before conscious awareness occurs.

Some basic applications of the mere exposure effect to negotiations merely reinforce common sense notions of how to get one’s point across.  Through the mere exposure effect, one would expect that, in some circumstances, the early statement of a position followed by regular repetition could have a measurable effect on the positive affective association an individual would have with that position.  This notion supports an approach known well in the world of public speaking and the media: tell them what your point is going to be, make your point, and then summarize the point you just made. 


A consistent feature of the stimuli used in these studies, however, is that they tend to be affectively neutral if presented on their own (e.g., nonsense phrases or ideographs), and only acquire a positive association through the prior exposure.  In the case of alternatives that have universally negative affective associations (e.g., disease or death), the somatic-marker theory would predict that the “mere-exposure” effect would do little to counteract this pre-existing bias.  In less extreme examples, alternatives that may be affectively neutral to one person may carry an emotionally negative connotation to another, simply based on individual histories.
  Thus it is unlikely that preferences can be shifted toward a given option in every circumstance.     

b.
People 

Studies placing the mere exposure effect in a social context have provided particularly dramatic results.  Bornstein and colleagues have found that prior exposures to pictures of faces not only to affect preferences for those pictures, but also the interpersonal behavior of subjects toward the pictured individual.
  Specifically, subjects subliminally exposed to a picture of a confederate subsequently displayed a more positive attitude toward that person.
  Even more remarkably, those subjects were much more likely to agree with that confederate later when they engaged in a judgment task, even though they did not consciously recognize him.
  

This finding raises interesting questions about the effect that prior exposures to parties on the other side of the negotiating table can have on what we believe to be our independent judgment.  As stated in the previous section, prior negative associations are likely to have the common sense effect of producing a negative bias toward that individual’s position.  The converse may also be true: prior positive associations with an adversary (e.g. from prior fair dealings in similar transactions) may predispose an individual to be more likely to agree with that adversary in certain judgments.  An intriguing area of application lies in those instances where an individual has previously encountered their current adversary, but in a brief manner that was emotionally neutral.  For example, does prior exposure to an attorney’s face solely through television or print advertising produce an effect similar to that described in the Bornstein study, such that individuals exposed to these images are more likely to agree with the featured attorney in future dealings?  Conversely, because negotiations add an adversarial element that was not present in the relatively neutral laboratory setting of the Bornstein study, are the influences of such exposures less evident in the context of negotiations?  Further study is therefore needed to explore these intriguing implications of the mere exposure effect. 

2.
Shifting Subjective Weights in Evaluative Judgments


Utilization of affective influences on decision-making in the area of evaluative judgments has much to do with framing, or presenting options in such a way that bias is created toward a particular choice.
 For example, a venture described as having a 75 percent chance of success has more appeal than the same venture described as having a 25 percent chance of failure.
 Although usually described in terms of individual risk aversion
, the neural basis for framing’s pervasive and persistent effects may lie in the rapid and immediate affective association conjured in the mind of the listener.
  Such an explanation is consistent with descriptions of framing by Daniel Kahneman and Amos Tversky as resembling “perceptual illusions more than computational errors.”
 

Regardless of whether risk-averse or risk-seeking behavior can be explained by the somatic-marker hypothesis, it is clear that the way a proposal is worded or “framed” can have a significant impact upon its appeal.  In the context of negotiations, such effects have the potential to impact decisions regarding distributive gains, where two parties must divide a given commodity or sum of money.  As described below, cognitive psychologists have explored how variables relating to the distributional qualities of affective impressions impact judgment, such as the precision of the affective impression and probability.

a.
Precision


Psychological research has tended to support what is known as “the evaluability principle”: the weight of a stimulus attribute in an evaluative judgment or choice is proportional to the ease with which the value of that attribute is associated with an affective impression.
  This means that the easier it is to precisely assign affective weight to information, the easier it is to use that information in the decision-making process.
  In this way, stimuli with more precise affective associations carry more weight in impression formation, judgment and decision-making.


An example of this principle may be seen in a study conducted by Christopher Hsee of the University of Chicago, in which people were asked to assume that they were interested in buying a used music dictionary, and asked how much they would pay for dictionaries presented to them.
  Dictionary B had twice as many entries as Dictionary A, but Dictionary A was in much better physical condition.
  In a condition where the dictionaries were presented together, subjects were willing to pay more for Dictionary B, but in a condition where one group of subjects evaluated only A and another group evaluated only B, subjects were willing to pay more for Dictionary A.
  Hsee theorizes that this effect is due to the evaluability principle: when the music dictionaries were side by side, it was easier to compare the number of entries to determine quality, but when the dictionaries were viewed independently, the most salient factor was physical condition.
  Although the number of entries is a superior attribute in deciding to buy a dictionary, physical condition was more easily translated in this case into a good or bad impression.


With respect to negotiations, the evaluability principle is important because it indicates that even very important attributes may not be used by a decision-maker unless they can be translated precisely into an affective association.
  Often this means two things: placing offers in favorable context and playing into the emotions of the opposing party.  For the contextual prong, where a negotiation involves a set amount of money or a commodity with a known value, the context is already set and the evaluability principle is inherently involved.
  By contrast, where the negotiation involves an item for which the value is only known by one party, then providing a favorable context becomes much more important.  For example, in the sale of a used car, the seller often has more information about the true value of the car compared to the buyer and context can be provided either objectively (by a third-party mechanic) or subjectively (by “puffing” and comparisons to similar cars).  The avenue chosen depends upon whether you are the buyer or seller, and on the true condition of the car.



For the second, emotion-laden prong, framing issues in a manner that provides a clear contrast between options along a variable that is known to hold some emotional weight will accentuate the effect of providing a favorable context.  Take, for example, the setting of a job offer.  As described above, if a negotiation involves a set amount of money or a commodity with a known value, the context is presumably set.  Thus, from the employer’s perspective, if a competitor is offering a qualified applicant a salary that is much higher than what you are offering, the context is already set and may be difficult to overcome.  Where the salaries are the same, however, it is important to point out other areas that would carry affective weight with the applicant, such as quality of life and company culture.  Attention should be focused on those areas in which the affective reactions of the other party would be particularly positive or negative, and choices should be presented accordingly.  For instance, in the example above, even if you are offering a lower salary, the quality of life issue may carry a great deal of weight if the applicant is a new parent.  


A technique that plays into both prongs of this approach is the use of irrelevant or distractor options.
  For example, subjects asked to train rats by choosing between a “mild” or “slightly painful” electric shock chose the “slightly painful” shock only 24 percent of the time.
  When an extreme third option was provided that subjects could see but not choose, the percentage of subjects that chose to administer the “slightly painful” shock increased: to 28 percent when the third option was “moderately painful” and 39 percent when the third option was “extremely painful”.
  By providing an extreme third option, two opposing choices are immediately placed on a continuum that frames an otherwise unattractive option as a “moderate” choice.  In negotiations, this lends added support to the technique of asking for more than you actually want to receive to facilitate arrival at a “moderate” position.  Similarly, these observations also support the technique of bargaining over items that are not important to you as a means of strengthening your position with respect to those items for which you are truly interested.
b.
Probability, Proportion, and Affect


As opposed to situations in which affective weights are precisely assigned, situations involving considerable uncertainty over some ambiguous item can also impact judgment.  This is typically discussed in terms of uncertainty regarding quantity, leaving the decision-maker vulnerable to the salience of probability and proportion.
  For example, in another experiment 

by Hsee, a group of subjects presented with an overfilled 7 oz. container of ice cream were willing to pay more for it than another group presented with an underfilled 8 oz. container.
  Thus, the absolute amount is not as relevant as the proportion in certain situations.  


This effect can interact with the evaluability principle described above.  For example, in a gambling context, payoffs are easily evaluable in terms of probability.
  In other words, it is usually easy to determine if your odds are greater than, or less than 50 percent.  Thus, the rated attractiveness of a gamble is usually more related to the probability of winning than by the size of the payoff.
  For example, subjects asked to rate the attractiveness of a wager with a 7/36 chance of winning $9 consistently rate this gamble as unattractive.
  This is presumed to be due to the fact that, absent other information, the fact that the odds of winning are so much below 50 percent assumes greater relevance in the wager’s overall attractiveness than the absolute amount that could be won.
  If however, that same unattractive gamble is placed in a context in which it is juxtaposed against a very minor loss (e.g., you will only lose 5 cents for every try), then the size of the payoff assumes salience over the probability and the rated attractiveness of the gamble increases.
  By providing some context for the payoff, the proportion of cost to benefit is so attractive in an affective sense that it can reverse the influence of probability for that particular decision.
  


In some cases, the affective component of these judgments can be so salient that variation in probability has little to no weight at all in the decision-making process.  Particular examples that carry extremely strong affective associations are such outcomes as “winning the lottery” or developing cancer.
   The associations with such outcomes are so great that the attractiveness or unattractiveness of a decision relating to these possibilities is relatively insensitive to changes in probability as great as from .99 to .01.


With respect to decisions regarding distributive gain during negotiations, the research mentioned above reinforces the importance of framing.  Where possible, negotiators should try to avoid setting out raw numbers without some sort of context for those figures.  For example, in a settlement context, the chances of prevailing at trial are often invoked to try to influence the opposing party’s openness to a given offer.  Imagine you are a defendant offering $20,000 to settle a personal injury case, and objective criteria are available to demonstrate that the average jury award for similar personal injury cases is $50,000.  Now imagine that your offer is preceded by the added information that plaintiffs in similar cases only prevail at trial 20 percent of the time.  The settlement offer and average jury awards are immediately placed in the context of a probability: plaintiff’s chances at trial.  Similar proportions can also be invoked in this setting to provide additional context, such as the percentage of such a jury award that would be lost to attorney’s fees.  As described in the next section, however, these effects need to be balanced against assessments of risk, which have their own impact upon judgment.
2.
Parameters Affecting the Assessment of Risk
Studies by Damasio, Slovic, Epstein and others point to the notion that, regardless of how logical or statistical we would like to think our assessments of risk are, risk assessment is ultimately a product of affective associations.  For example, in a recent study by Damasio and colleagues, normal subjects and patients with damage to their ventromedial prefrontal cortices were asked to perform a gambling task.
  The task involved turning cards from one of four decks, with some cards resulting in a reward while others result in a penalty.
  Unknown to the subjects, two of the decks were probabilistically “advantageous” (meaning that they resulted in greater overall rewards over time), while two decks were probabilistically “disadvantageous.”
  Self-accounts obtained in parallel verified that before normal individuals were consciously aware of which decks were advantageous, they began choosing advantageously and exhibited anticipatory skin conductance responses when they pondered a “risky” choice (picking from a disadvantageous deck).
  In contrast, patients with damage to their ventromedial prefrontal cortices were able to eventually determine which decks were logically risky, but they continued to choose disadvantageously with no sign of anticipatory skin conductance responses.
  These results underscore the fact that affective associations assist in decision-making, even when such influences are not consciously recognized.

a.
The Role of Affective Imagery

In many ways, the effect of risk avoidance on judgment is the inverse of the seeking of a distributive gain.  It is therefore not surprising that the principles described above with respect to probability, proportion, and affect are effectively reversed when it comes to the perception of a risk.  This principle is best exemplified in several studies examining risk assessment where human lives were fictionally at stake.  Forensic psychologists and psychiatrists asked to judge the likelihood that a mental patient would commit an act of violence were more likely to label the patient as dangerous if they were told that 10 out of every 100 similar patients committed an act of violence, as compared to being told there was a 10% chance of violence.
  Similarly, subjects asked to rate the dangerousness of diseases rated a disease that kills 1,286 people out of every 10,000 as more dangerous than one that kills 24.14% of the population.
 


This effect seems to be due in part to the affective associations that these alternative scenarios conjure up.  Studies indicate that risk assessments framed in terms of probabilities of 10-20% tend to conjure the relatively benign affect-laden image of a single individual with a low risk of developing disease or committing violence.
  In contrast, the equivalent representations presented in absolute numbers tend to conjure frightening images of large numbers of people dying or running amok.
  These findings are also consistent with studies showing that story and narrative formats (which tend to invoke stronger affective associations) are more effective as warnings than statements of relative frequencies of harm.


With respect to negotiations, it should be apparent that framing a choice in terms of a risk of loss or danger has more of an effect on encouraging a particular decision than framing the choice in terms of a potential gain.  The use of probabilities should therefore be appropriately adjusted when framing a particular option.  In addition, where possible, the negotiator should supplement the use of probabilities or stark numbers with story formats to maximize the invocation of affect-laden imagery.

b.
Individual Differences
Studies have also demonstrated that individual differences in the ability to associate emotion with anticipated outcomes can affect risk assessment.  In a gambling task, subjects who reported themselves to be highly reactive to negative events made fewer selections from decks with large losing payoffs, while greater self-reported reactivity to positive events was associated with a greater number of selections from high-gain decks.
  In a negotiation context, background research or clues obtained in the course of negotiation regarding the predisposition of individuals on the other side of the bargaining table should guide how options are framed.  Despite some of the generalizations stated in previous sections, it is important to remember that negotiation strategies must be tailored to fit both the situation, and the participants.  

CONCLUSION
The insights of neuroscientific and psychological research over the past two decades have provided a new understanding of the role that emotional associations play in decision-making and judgment.  For example, the mere exposure effect provides added support to common rhetorical techniques and raises intriguing questions regarding the influence of such effects on interpersonal relations.  It is also of critical importance to frame issues in such a manner as to provide a clear contrast between options along a variable that has some emotional association.  Depending on the context, the use of proportions vs. straight numbers vs. narratives can have an effect on preferences and biases toward specific decisions.  Finally, it is important to remember that, despite these generalizations, negotiation strategies must be tailored to fit both the situation, and the participants.  While some applications of this research corroborate existing practices in the field of negotiations, it is hoped that past and future studies in this area will serve to assist practitioners who wish to more consistently apply these principles to their strategic advantage.
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