
Subjective Effectiveness in Agent-to-Human 

Negotiation: A Frame x Personality Account 

Yinping Yang1, Ya Hui Michelle See1,2, Andrew Ortony1, 3, Jacinth Jia Xin Tan2 
 

1
Computational Cognition for Social Systems, Institute of High Performance Computing, 

Agency for Science, Technology, and Research (A*STAR), Singapore 
2 National University of Singapore, Singapore 

3
Northwestern University, Evanston, Illinois, USA 

yangyp@ihpc.a-star.edu.sg, psysyhm@nus.edu.sg, ortony@northwestern.edu,    
u0501364@nus.edu.sg   

Abstract. This paper presents an empirical examination on the role of framing 
as a persuasion technique in agent-to-human negotiations. The primary 
hypothesis was that when a software agent frames the same offer in different 
ways it will have different consequences for a human counterpart’s perceptions 
of the negotiation process and outcomes. A secondary hypothesis was that the 
subjective effectiveness of different frames will be influenced by the 
personality of the human counterpart. An experiment to test these hypotheses 
was conducted using a simulated software seller agent and a human buyer 
counterpart in a 4-issue negotiation task. The results demonstrated the influence 
of framing on human counterparts’ judgments of subjective effectiveness–an 
influence that was moderated by the personality variable Need for Cognition. 
The findings illustrate the strategic impact of framing and personality on 
satisfaction in negotiation, suggesting that these variables should be taken into 
account in designing negotiating agents.  
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1   Introduction 

Recently, spurred no doubt by the rapid growth of the electronic marketplace, there 
has been increasing interest in applying AI techniques to the design of autonomous 
agents that serve as surrogates for human decision-makers. Previous research in the 
agent-based negotiation community has explored persuasion techniques for 
argumentation-based protocols in which agents accompanied their offers with their 
underlying reasons in agent-to-agent negotiation settings [1, 2]. However, relatively 
little is known about the dynamics of argumentation and persuasion in agent-to-
human negotiation contexts [3]. 

In an open, e-market environment, a software agent acting on behalf of its principal 
might have to negotiate with another software agent, or with a human agent. In the 
latter case, wherein a software agent negotiates with a human agent, it might be 
helpful for the software agent to be equipped not only with sophisticated intelligence, 



 

but also with the kind of artful skills that enable strategically advantageous 
interactions [3, 4]. Thus agent-to-human negotiation creates a new and interesting 
area for research–one which bridges the gap between how negotiation is performed in 
human and in artificial worlds.  

An important aspect of negotiation dynamics that social scientists who study 
cognitive processes, decision making, persuasion, and communication have studied is 
framing–a persuasion technique widely used in human-to-human communication. In 
decision theory terms, a frame refers to a “decision-maker’s conception of the acts, 
outcomes, and contingencies associated with a particular choice” [5] (p. 453). The 
(software) agent-to-human negotiation context allows the examination of framing not 
only in terms of its economic, utility-based, effects but also in terms of its subjective 
consequences for human negotiation counterparts, and it is this aspect of framing that 
is the primary focus of this paper. Simply put, we explore the impact of different 
message frames on subjective effectiveness, defined as the extent to which an 
individual perceives positive psychological experiences in a negotiation situation [6]. 

Recent social psychological research suggests that there are four underlying 
dimensions in terms of which the subjective outcomes of a negotiation can be 
characterized: Feelings about the self, Feelings about the instrumental outcome, 
Feelings about the process, and Feelings about the relationship [7]. Such 
psychological perceptions are associated with long-term consequences such as 
willingness to interact with the same counterpart in future [6, 7]. Prior research has 
established that when the same information (logically speaking) is presented using 
different frames, the emotions people experience depend on whether they tend to 
focus on their aspirations or their obligations (i.e., on their regulatory focus) as they 
pursue their goals [8]. This raises the possibility that the differential impact of gain 
and loss frames might extend to different people’s psychological perceptions in 
different ways. Another respect in which individuals might differ in how they respond 
to different message frames relates to their motivation to process the information. In 
the present study, when manipulating message frames, the economic utility of the 
offer is kept constant, so the messages do not differ in their substantive content. 
Differences in people’s motivation to process information is captured by the Need for 
Cognition personality variable, the measurement scale for which assesses the 
tendency to engage in and enjoy effortful cognitive activity, or thinking [9]. In 
summary, we address the following two questions: 

1. When a negotiating agent presents an offer to its human counterpart, how do 
different message frames (of the same offer) affect the counterpart’s subjective 
evaluations of the negotiation process and outcome? 

2. Do aspects of the human counterpart’s personality moderate any such effects? 

2 Message Frames  

Among various types of message frames examined in the persuasion literature (e.g., 
image-focused versus quality-focused frames [10], affective versus cognitive frames 
[11]), one of the most extensively studied framing strategies are gain and loss frames 
[12]. Gain frames focus on the benefits of taking action whereas loss frames focus on 



 

the costs of failing to take action, both relative to the same desired state of affairs 
(e.g., [13]). For example, relative to the desired state of good cardiac health, a typical 
gain frame focuses on the potential beneficial outcome of having a healthy heart 
resulting from action: “If you follow this diet, you will have a healthy heart”. In 
contrast, a typical loss frame focuses on the potential costly outcome of getting heart 
disease resulting from inaction: “If you don’t follow this diet, you will get heart 
disease”. Note that in these examples, the gain and loss frames are isomorphic with 
engaging and not engaging in action. The frames focus only on the presence of a gain 
or a loss–action for the gain, inaction for the loss. 

However, it is also possible to consider frames that focus on the absence of gains 
(i.e., non-gains) and the absence of losses (i.e., non-losses). Continuing with the 
example of good cardiac health, a non-gain frame would be “If you don’t follow this 
diet, you will not have a healthy heart,” while the corresponding non-loss frame 
would be “If you follow this diet, you will not get heart disease.” Table 1 illustrates 
the possible frames that can occur when the absence/presence dimension is crossed 
with the gain/loss dimension. 

Table 1.  Example of gain/loss frames crossed with presence/absence  

 Presence Absence 

Gain Gain 
If you follow this diet, you 
will have a healthy heart. 

Non-gain 
If you don’t follow this diet, you 
will not have a healthy heart. 

Loss Loss 
If you don’t follow this diet, you 
will get heart disease. 

Non-Loss 
If you follow this diet, you 
will not get heart disease. 

 
Framing has been studied extensively with respect to how it affects people’s 

behavior and their perceptions, especially their perceptions of risk. For example, an 
important finding resulting from Prospect Theory [14] indicates that people are more 
risk-averse when a decision problem is framed as a possible gain, and more risk-
tolerant when it is framed as a possible loss. In general, many studies suggest that 
people tend to respond differently when presented with the possibility of gaining 
something as opposed to not losing something, or losing as opposed to not gaining 
something (e.g., [15]). Compared to conditions when outcomes are framed as losses 
or non-gains, negotiators tend to make fewer concessions and reach fewer agreements 
when outcomes are framed as gains or non-losses [16]. However, a recent meta-
analysis [12] of 165 cases involving a total of more than 50,000 participants revealed 
that overall, loss frames were no more persuasive than gain frames.  

Our work differs from existing research in two important respects. First, in the 
meta-analysis [12], gain frames and non-loss frames were classified together as gain 
frames, and loss and non-gain frames were classified together as loss frames. It is 
possible that these conflations (necessitated by the studies included in the analysis) 
mask differences that might have been found had gain and non-loss frames, and loss 
and non-gain frames been separated. In the present work, we considered both the 
absence-presence distinction and the gain-loss distinction. Second, disagreements 
about the effectiveness of frames basically revolve around the question of whether 
frames affect behavioral compliance or attitudes toward the recommended behavior. 



 

However, our interest is in the subjective effectiveness of framing in negotiation, so 
our focus is on participants’ perceptions toward the negotiation settlement, the 
counterpart, and the self. 

An important subjective outcome of a negotiation is the negotiator’s judgment 
about the faithfulness, friendliness, and flexibility of the other [6, 7]. When we apply 
the four distinctive frames in negotiation context, the gain and non-loss frames can be 
thought of as corresponding to a “promise” message whereas the loss and non-gain 
frames communicate a kind of “threat”. Threats and promises are conditional 
commitments by the sender to do desirable or undesirable things for the message 
recipient as a function of the recipient’s response [17-19].  In our context, when the 
final offer is presented as “if you don’t accept my offer, I won’t give you the free 
service-upgrade” (non-gain) or “if you don’t accept my offer, I‘ll charge you for the 
service-upgrade” (loss), the offer has the form of a threat. This contrasts with offers in 
the form of promises, as in “if you accept my offer, I will give you a free service-
upgrade” (gain) and “if you accept my offer, I won’t charge you a free service-
upgrade” (non-loss). It is easy to imagine that threats would elicit in the message 
receiver negative perceptions (e.g., of aggressiveness) of the message sender [20]. 
Research has suggested that threats that are more compellent [21], or that are 
associated with greater clarity [22, 23], or that can be presented in early-explicit or 
late-implicit manners [24] tend to be perceived more aggressive than otherwise. 
Therefore, when negotiators feel threatened, they are more likely to develop an 
aggressive/negative impression of the message sender, whereas they are more likely 
to experience more positive feelings towards the counterpart when the message is 
framed as a promise.  

The various considerations discussed above, lead to the following two hypotheses: 
Hypothesis 1. Negotiators are more likely to feel satisfied with respect to their 

counterparts when they accept offers with “promise” frames (gain/non-loss frames), 
than when they accept offers with “threat” frames (loss/non-gain frames).  

In addition to considering how a negotiator feels about the other party, he or she is 
also likely to have feelings about the settlement per se. In fact, satisfaction with the 

settlement is the subjective outcome most usually evaluated in computer-supported 
negotiation experiments (e.g., [25-29]). Satisfaction with the settlement relates 
primarily to the subjective belief that a negotiator has achieved a fair, desirable, 
and/or efficient solution. We know from previous studies [e.g., 30, 31] that 
negotiators are more willing to make concessions when presented with a gain frame 
than with a loss frame. It is reasonable to suppose that the way in which a concession 
is made will influence other subjective perceptions such as feelings about the 
settlement and about oneself. That is, the subjective sense that one conceded 
voluntarily as opposed to having been pressured to concede might lead to a greater 
sense of satisfaction with the settlement, even though the objective outcomes don’t 
differ–hence, the second hypothesis.  

Hypothesis 2. Negotiators are more likely to feel satisfied with respect to their 

settlements when they accept offers with “promise” frames (gain/non-loss frames), 
than when they accept offers with “threat” frames (loss/non-gain frames). 



 

3 The Moderating Role of Personality  

The subjective effectiveness of a negotiation framed with gain, non-loss, non-gain, 
and loss frames is likely to be complicated by aspects of the recipient’s cognitive-
processing patterns. One interesting example of such processing patterns or styles is 
illustrated by recent research suggesting that processing negation, which involves 
higher order rule-based processes, is more cognitively demanding than processing 
material that does not involve negation [32]. Since offers presented with non-gain or 
non-loss frames involve negation, they require more cognitive effort to process than 
offers presented with gain or loss frames. This gives rise to (at least) two interesting 
possibilities. First, people might be insensitive to non-gain and non-loss frames. 
Therefore, the subjective effectiveness of a non-gain frame would be lower than that 
of a gain frame (but still higher than that of a loss frame), whereas the subjective 
effectiveness of a non-loss frame would actually be higher than that of a loss frame 
(but still lower than that of a gain frame). Another possibility is that people might be 
put off by the cognitive demands of non-gain or non-loss frames such that the 
subjective effectiveness of a non-gain frame would not only be lower than a gain 
frame but also a loss frame, with the same pattern observed for a non-loss frame.  
Therefore, the effect of framing on the subjective evaluations of a negotiation might 
well be moderated by the personality of the offer recipient, a possibility that we 
explore in terms of Need for Cognition.  

The Need for Cognition (NC) personality variable characterizes an individual’s 
chronic tendency to take on and enjoy effortful cognitive activities. People who are 
high in NC typically show an orientation toward mental challenges [33]. For instance, 
a high NC individual is more likely to have a positive attitude toward tasks that 
involve reasoning or problem solving, and which require considerable use of 
cognitive resources. Conversely, individuals who are low in NC are more dependent 
on heuristics (i.e., cognitive “short cuts”), external source (e.g., experts), or other 
processes which serve to simplify or reduce information processing. Such individuals 
prefer tasks that are relatively simple and which take less toll on their cognitive 
resources [14]. The role of NC in social psychological processes has been examined 
extensively in the psychology literature, with studies typically assessing NC using 
Cacioppo and Petty’s Need for Cognition Scale [9]. This measure has demonstrated 
good reliability and the ability to predict a variety of outcomes in combination with 
other factors, and has revealed reliable differences not only in self-reported 
motivation but also in actual processing behavior [34]. 

In persuasion research, NC has been found to interact with the argument quality of 
persuasive messages to predict attitude change. In general, individuals high in NC 
distinguish strong and weak arguments to a greater extent than do those low in NC 
(e.g., [35-37]). On the other hand, individuals with low NC have also been found to 
differentiate source factors such as source attractiveness and perceived honesty more 
than those with high NC [36, 38]. Persistence of attitudes over time has also been 
found for those high but not low in NC [36, 39]. In the negotiation context, where 
information takes the form of negotiators’ offers, we expect differences in 
negotiators’ NC to result in different perceptions of the bargaining situation, and 
consequently, their attitude towards the process and outcome of the negotiation.  



 

Individuals high in NC have a natural inclination to process information to a 
greater extent, therefore they are likely to experience more positivity when accepting 
an offer presented with a relatively complex frame compared to individuals low in 
NC. As mentioned above, processing negation, as is required for non-gain or non-loss 
frames requires more cognitive resources [32], so it might be that individuals high in 
NC are more satisfied (or less dissatisfied) with the negotiation process and outcome 
when presented with non-loss/non-gain offers because such offers appear more 
mentally challenging to process. More importantly, high NC individuals would have a 
more positive experience when processing the seemingly complex offer, and 
consequently, attribute the positive experience to perceptions of how well they carried 
themselves during the negotiation. Conversely, gain/loss frames appear simple since 
they take the affirmed form, which does not require additional cognitive effort to 
process. As such, those low in NC might have a more pleasant (or less unpleasant) 
experience processing the simple-to-digest gain/loss frames, and consequently 
develop more positive self-perceptions. 

Hypothesis 3. High-NC negotiators are more likely to feel satisfied with themselves 
when they accept an offer with absence frames (non-gain/non-loss frames) as 
compared to presence frames (gain/loss frames), whereas low-NC negotiators are 
more like to feel satisfied with themselves when they accept an offer with presence 
frames (gain/loss frames) as opposed to absence frames (non-gain/non-loss frames).  

4 Experiment 

4.1 The Design 

A 2x2 between-subject factorial experiment was designed to test our hypotheses. The 
negotiation context was created through an experimental procedure in which 
participants were assigned the role of a buyer who had to undertake an on-line four-
issue negotiation to purchase laptop computers. The four issues were unit price, 
quantity, service level, and delivery terms. Although participants were not explicitly 
told, in fact that the seller was represented by a software agent1 embedded in the 
website. Participants were randomly assigned to different treatment conditions. Figure 
1 presents the experimental design.  

In order to fill all the cells in the design (as shown in Figure 1), ninety-six 
undergraduate students were recruited from a large university. The data of 
participants who did not accept the seller’s final offer (see Table 2) were discarded. 
As a means of encouraging participants to negotiate realistically for a “good deal,” 
participants were told that not only would they receive $10 cash after the experiment, 
but that they would get an additional $10 if they were to achieve a utility score in the 
top 30%.  In fact, all participants ended up with the same offer from the seller agent, 
and all were given an additional $10 after all of the experimental sessions were 
concluded. 

                                                           
1 

The software agent system was designed and developed for a research program that explores 

the influence of factors that play an important role in agent-to-human negotiations [1, 40]. 



 

 

 

Fig. 1. The Experimental Design. Each treatment cell included data from 13 participants who 
accepted the seller agents’ final offer in one of the four framing conditions (gain, non-gain, 

loss, and non-loss).  

4.2 Negotiation Task 

The task was adapted from a validated negotiation scenario based on real-world 
manufacturing contract negotiations originally developed by Jones [41] and used in 
various computer-based negotiation experiments (e.g.,  [25, 27, 28, 40]). Participants 
(buyers) were provided with a private utility table from which they could compute the 
utility of an offer by summing the utilities of each of the four issues in the offer. The 
structure of the task created 728 discrete alternatives to the negotiation agreement 
with utilities ranging from 0 to 100. In order to create a realistic “bottom line” 
condition, both buyers and the seller were given the same bargaining power, namely, 
BATNA (Best Alternative to a Negotiated Agreement) [42, 43] values that 
represented 44 utility points. Participants were told that they should obtain an 
agreement with as high a utility as possible, but because a reserve agreement already 
existed, there was no point in reaching an agreement with a utility below 45. 

4.3 Independent Variable and Controlled Variables 

There were two levels each of the two independent variables, corresponding to the 
four frames used by the selling agent to present the final offer–an offer which 
participants could either accept or reject. The objective effectiveness (utility) of the 
final offer was the same in all conditions and was designed to be sufficiently 
appealing that most participants could be expected to accept it.  

Table 2 below illustrates how the four frames were presented in the final round of 
agent offers as they correspond to the gain/loss x absence/presence manipulation. 

The negotiation rules were controlled by using the same one-way protocol for all 
conditions. The rule simply stated that the negotiation proceeds in rounds, at each 
round the seller will send an offer for the buyer to either accept or reject. The 
negotiation is completed when the buyer accepts one offer (agreement is achieved) or 
the buyer rejects the seller’s final offer. The same negotiation task was used in all 
conditions. The negotiation website interface was the same for all participants across 
all conditions, and the experiment was administered to all participants by the same 
experimenter using the same standardized instruction script for all sessions. 

                                               Presence-Absence Frame 

  Presence Absence 

Gain gain 

13 participants 
non-gain 

13 participants 
 

Gain-Loss 
Frame Loss loss 

13 participants 
non-loss 
13 participants 

 



 

Table 2. Negotiation rounds. Frame manipulation only for final offer (Round 4) 
 Seller’s offer and accompanying message  Utility (from utility table)  

Round 
1  

 
 

 

Chris says:  
Hello! My name is Chris. I am a sales 

manager at LaptopOnDemand. Thank you for 
your interest in our products. For laptop sales, 
we typically require a minimum purchase of 100 
units and we can only ship in units of 20, with an 
average of 2 weeks for delivery. Sometimes, we 
are able to give a discounted price and a service 
upgrade.  

The following offer package comes with 
“Silver” service level. I can give you $2250/unit  
and deliver in 3 weeks, provided that you will 
take 160 units  
 

 

Unit Price: $2250/unit (13) 
Quantity: 160 units (8) 
Service Level: Silver  (15) 
Delivery: 3 weeks  (5) 
 
Total utility: (41) 
 

Round 
2  

 
 

Chris says:  
Okay. I can give you a discount if you order 

more units. If you can take 200 units, I can give 
you them for $2150/unit and delivery in 3 weeks. 
That would be with the “Silver” service level. 
What do you say?  

 

Unit Price: $2150/unit (27) 
Quantity: 200 units (3) 
Service Level: Silver  (15) 
Delivery: 3 weeks  (5) 
 
Total utility: (50) 

Round 
3  

 
 

Chris says:  
Hmmm. Well if you take 200 units and are 
OK with having them shipped a week later, 
i.e., 4 weeks delivery, I can give you an even 
better discount: $2050/unit. The service level 
is the “Silver” one. How does that sound?  
 

 

Unit Price: $2050/unit (39) 
Quantity: 200 units (3) 
Service Level: Silver (15) 
Delivery: 4 weeks (0) 
 

Total utility: (57) 

Round 
4  

 
 

Chris says:  
Okay. How about this? 200 units at 

$2050/unit, and 4 weeks delivery. 
This is the best I can do. However, since it’s a 

large order, I might be able to manage a service 
upgrade, That’s a $2000 per annum value.  

<frames inserted here> What do you say?  
<frame a – gain> OK, so if you accept my 

offer this time, I’ll give you the free service-
upgrade to “Gold”.  

<frame b – non-loss > OK, so if you accept 
my offer this time, I won’t charge you for the 
service-upgrade to “Gold”. 

<frame c – non-gain > OK, but if you don’t 
accept my offer this time, I won’t give you the 
free service-upgrade to “Gold”.  

<frame d – loss > OK, but if you don’t accept 
my offer this time, I’ll charge you for the 
service-upgrade to “Gold”. 

 

 

Unit Price: $2050/unit (39) 
Quantity: 200 units (3) 
Service Level: Gold (29) 
Delivery: 4 weeks  (0) 
 

Total utility: (71) 
 



 

4.4 The Dependent Variables and Moderating Variable 

The subjective negotiation outcomes were evaluated using a post-negotiation 
questionnaire. Items were adapted from earlier negotiation experiments (e.g., [26, 27, 
29, 44]) and the 16-item Subjective Value Inventory (SVI) that assesses subjective 
effectiveness [7]. The scales of this inventory are established and have shown good 
psychometric properties. The items for the key dependent variables are presented in 
Appendix A. The moderating variable, Need for Cognition, was assessed using the 
standard NC scale [9] (see Appendix B for sample items). This instrument was 
administered after participants completed the post-negotiation questionnaire.  

4.5 Procedure 

The experiment followed a standard three-stage procedure. In the pre-negotiation 
phase, participants were assigned the role of a purchasing manager for a bogus buyer 
organization known as Tan Brothers Electronics Inc. They were given an information 
sheet describing the task and providing background information on the company, the 
terms of negotiation, and a utility table summarizing the range of possible utilities 
that could be obtained. Participants were not explicitly told the utilities associated 
with each term, but could identify and add the utilities themselves by referring to the 
utility table. The higher the utility score obtained, the higher the overall profitability 
of the negotiated agreement. Participants were reminded that utility scores in the top 
30% would be eligible for a cash bonus. They then completed a pre-negotiation 
questionnaire to ensure that they properly understood the task.   

In the negotiation phase, participants first entered a unique Buyer ID that was later 
used to retrieve their responses to offers from the server log. They then began their 
negotiation with the counterpart. There was no time limit for the negotiation. In each 
negotiation, participants (buyers) encountered up to four negotiation rounds. The first 
three rounds were identical across all conditions. The utility scores associated with 
them were constructed in such a way as to render offer acceptance unlikely. In the last 
round, all participants received offers with the same utility score–a score well above 
their (predefined) bottom lines (see Table 2 above). 

In the post-negotiation phase, after the settlement, participants were asked to 
complete the post-negotiation questionnaire as well as the personality assessment 
items. Participants were then debriefed, given $10 for their participation, and asked to 
keep their experience in the study confidential. The $10 cash bonus awards (in fact 
for all participants) were announced (and in most cases, collected) four weeks later. 

5 Data Analysis and Results 

Before addressing the main hypothesis, we assessed the reliability of the subjective 
negotiation outcome measures. Results showed acceptable values with a Cronbach’s 
alpha greater than 0.7 on all three dimensions–satisfaction with settlement, self, and 
counterpart (see Appendix A). In addition, because we measured NC after the framing 
manipulation, we had to confirm that NC scores were indeed a stable personality 



 

difference and thus, not influenced by framing. Indeed, Need for Cognition scores did 
not differ as a function of frame conditions, F (3, 48) = .82, p = .49. 

Three separate regression analyses were conducted with gain-loss frame, absence-
presence frame and NC as predictors, and the subjective effectiveness measure of 
interest as the criterion variable in each analysis. In the first step, gain-loss frame, 
absence-presence frame, and centered NC scores were entered into the model. 
Following which, the interaction terms (i.e., gain-loss x absence-presence, NC x gain-
loss, NC x absence-presence) were entered in the second step.  

The analyses revealed only a 3-way interaction between NC, absence-presence 
frame, and gain-loss frame in satisfaction with the counterpart, B = -.03, t(44) = -
1.80, p = .09. The interaction was decomposed by performing separate regression 
analyses for gain vs. loss frame, in terms of participants with low NC vs. high NC. 
The participants were categorized into those with NC scores one standard deviation 
below and one standard deviation above the mean respectively. Results showed that 
the 3-way interaction tended to be driven by low NCs experiencing less satisfaction 
with the counterpart after they accepted the non-gain frame as opposed to the other 
frames, B = .78, t(48) = 2.04, p = .05. For the high NCs, there were no significant 
differences in their satisfaction with counterpart in terms of efficiency among the four 
frames. 

A similar pattern of result was also found for satisfaction with the settlement, i.e. a 
3-way interaction between NC, absence-presence frame, and gain-loss frame, B = -
.04, t(44) = -2.44, p < .05. When the interaction was decomposed in the same manner, 
results indicated that the interaction again was mainly driven by low NCs 
experiencing less satisfaction with the settlement after they accepted the non-gain 
frame as opposed to the other frames, B = .82, t(48) = 2.29, p < .05. There were also 
no significant differences in the satisfaction with the settlement for the high NCs 
across all frames. 

The regression analysis revealed only a significant 2-way interaction between NC 
and absence-presence frame in satisfaction with the self, B = -.03, t(49) = -2.55, p < 
.05. The interaction was decomposed by performing separate regression analyses for 
participants with high NC versus those with low NC, again categorized by those with 
NC scores one standard deviation above and below the mean respectively. Results 
showed that among those high in NC, feelings about the self were more positive for 
those who accepted offers framed as absences (i.e. non-gain/non-loss) than for those 
who accepted offers framed as the presence of a gain or loss (i.e. gain/loss), B = -.34, 
t(49) = -2.05, p < .05. The reverse was found for participants low in NC, who tended 
to show more positive feelings about the self when they accepted the offer framed as 
the presence of a gain or loss (i.e. gain/loss) than when they accepted the offer framed 
as the absence of a gain or loss (i.e. non-gain/non-loss), B = .29, t(49) = 1.71, p = .09. 



 

6 Discussion and Implications 

6.1 Discussion 

Our findings of no main effect indicate that there is no difference between offers 
framed as “promise” (gain/non-loss) versus those framed as “threat” (loss/non-gain) 
frames in any of the three dimensions of the subjective negotiation outcomes. Thus 
the prediction that promise (gain/non-loss) as opposed to threat (loss/non-gain) 
frames result in greater satisfaction with the counterpart (Hypothesis 1) and greater 
satisfaction with the settlement (Hypothesis 2) were not supported. Whether these 
predictions could be confirmed with a more sensitive design remains to be seen. 
However, interestingly, we observed a 3-way interaction among gain-loss, absence-
presence frame, and NC on satisfaction with the counterpart and satisfaction with the 

negotiation settlement. That is, while high-NC negotiators were not affected by 
promise vs. threat, low-NC people tended to have less positive feelings about both the 
settlement and their counterpart (the seller agent) only after they accepted an offer 
presented in a non-gain frame. This suggests that the negative subjective consequence 
of issuing loss/non-gain frames was further coupled with the NC dimension. This may 
be due to the tendency that low-NC people feel less pleasant when they process the 
absence frame (i.e., non-gain). Therefore, between the two threat messages (loss and 
non-gain), the non-gain condition resulted in less positive subjective experience for 
the low-NC participants. Future research is needed to confirm this assertion.  

Whereas Hypotheses 1 and 2 were not supported, there was support for Hypothesis 
3 as evidenced by the absence/presence frame x NC interaction relative to satisfaction 

with the self. That is, participants high in NC were more satisfied with themselves 
after they accepted a non-gain/non-loss offer than a gain/loss offer, while those low in 
NC showed the opposite pattern. This result parallels the recent finding that perceived 
message complexity can impact processing of information among individuals who 
differ in NC. In particular, those high in NC reported greater motivational arousal and 
were more likely to use their background knowledge to process information, when 
they perceived a message as complex than when they perceived the same message to 
be simple. In contrast, individuals low in NC reported greater arousal and used their 
background knowledge (which was manipulated to be at the same level as the high 
NC individuals) when they perceived the same message as simple rather than when 
they perceived the message as complex [34]. 

6.2 Implications  

The results of this work lend credence to the idea that framing and individual 
differences are worth taking into account in the design of intelligent negotiation 
agents. Our results show that negotiators had different preferences towards the same 
offer presented in different frames, depending on their level of NC. Negotiators high 
in NC felt better about themselves after accepting offers presented with complex non-
gain/non-loss frames, whereas simple gain/loss frames elicited greater positive 
feelings about the self only for negotiators low in NC–a frame matching effect.  



 

In the simplest manner, one plausible application of this finding in the context of 
agent-to-human negotiation would be to determine the human negotiators’ level of 
NC prior to the negotiation by including the Need for Cognition Scale as a 
questionnaire that negotiators would complete as part of the procedure to create a user 
profile. Alternatively, designers could look into programming seller agents that could 
detect the human counterpart’s NC by exploiting various behavioral manifestation of 
NC. For example, since high NC is associated with deeper information processing 
than low NC, the time taken for high NC negotiators to process an offer might be 
longer than for those low in NC. As such, real time measures such as the time taken 
for mouse movement during the online negotiation might be used to estimate of depth 
of processing, and thus the negotiator’s level of NC. Agents might also attempt to 
assess NC by monitoring pre-negotiation behaviors such as the type of information 
(simple vs. complex) the human counterparts tend to select in pre-negotiation internet 
surfing. Once the information regarding negotiators’ level of NC is obtained, frame 
matching can be applied by providing negotiators with offers framed in the way that 
matches their NC. 

The advantage of using behavioral manifestations of NC is that they are more 
readily observable in an online setting, where agent-to-human negotiation typically 
takes place. The disadvantage, of course, is that they raise all kinds of difficult-to-
resolve privacy and ethical questions. 

7  Conclusion 

In this paper we introduced a frame x personality perspective on agent-to-human 
negotiation. We demonstrated that unlike the traditional use of gain/loss framing in 
persuasion, which considers only the presence of gains and losses, the inclusion of the 
absence/presence dimension provides another important distinction in terms of the 
negation of gains and losses, that is, non-gains and non-losses. In particular, we 
established that in the context of individual differences in Need for Cognition, the 
traditional simple gain/loss frames fit the preferences of negotiators low in NC, 
whereas the more complex non-gain/non-loss frames fit the preferences of those who 
are high in NC. This interaction between the absence/presence dimension and need 
for cognition was found to impact negotiators’ feelings about themselves, which is an 
important subjective negotiation outcome that can influence future negotiation 
choices. 
 
Acknowledgments. We are most grateful to Daniel O’Keefe and Gregory Kersten for 
their very helpful comments at various stages of this work. 

References 

1. Kraus, S.K., Sycara, K., Evenchik, A.: Reaching Agreements through Argumentation: A 
Logical Model and Implementation. Artificial Intelligence. 104, 1–69 (1998) 



 

2. Parsons, S., Sierra, C., Jennings, N.R.: Agents that Reason and Negotiate by Arguing. 
Journal of Logic and Computation. 8, 261–292 (1998) 

3. Huang, S., Lin, F., Yuan, Y.: Understanding Agent-based On-line Persuasion and 
Bargaining Strategies: An Empirical Study. International Journal of Electronic Commerce. 
11, 85–115 (2006) 

4. Yang, Y., Singhal, S. Designing an Intelligent Agent that Negotiates Tactfully with Human 
Counterparts: A Conceptual Analysis and Modeling Framework. In: Proceedings of the 
42nd Hawaii International Conferences on System Sciences (HICSS42), pp. 1-10, IEEE 
Publication, Big Island, Hawaii, United States (2009)   

5. Tversky, A., Kahneman, D.: The Framing of Decisions and the Psychology of Choice. 
Science. 211, 453–458 (1981) 

6. Thompson, L.: Negotiation Behavior and Outcomes: Empirical Evidence and Theoretical 
Issues. Psychological Bulletin. 108, 515–532 (1990) 

7. Curhan, J.R., Elfenbein, H.A., Xu, H.: What Do people Value When They Negotiate? 
Mapping the Domain of Subjective Value in Negotiation. Journal of Personality and Social 
Psychology. 3, 493–512 (2006) 

8. Idson, L.C., Liberman, N., Higgins, E.: Distinguishing Gains from Nonlosses and Losses 
from Nongains: A Regulatory Focus Perspective on Hedonic Intensity. Journal of 
Experimental Psychology. 36, 252–274 (2000) 

9. Cacioppo, J.T., Petty, R.E., Kao, C.F.: The Efficient Assessment of Need for Cognition. 
Journal of Personality Assessment. 48, 306–307 (1984) 

10. Snyder, M., DeBono, K.G.: Appeals to Image and Claims About Quality: Understanding 
the Psychology of Advertising. Journal of Personality and Social Psychology. 49, 586–597 
(1985) 

11. See, Y.H.M., Petty, R.E., Fabrigar, L.R.: Affective and Cognitive Meta-bases of Attitudes: 
Unique Effects on Information Interest and Persuasion. Journal of Personality and Social 
Psychology, 94, 938–955 (2008) 

12. O’Keefe, D.J., Jensen, J.D.: The Advantages of Compliance or the Disadvantages of 
Noncompliance? A Meta-analytic Review of the Relative Persuasive Effectiveness of Gain-
framed and Loss-framed Messages. Communication Yearbook, 30 1–43 (2006) 

13. Rothman, A.J., Salovey, P.: Shaping Perceptions to Motivate Healthy Behavior: The Role 
of Message Framing. Psychological Bulletin. 121, 3–19 (1997) 

14. Kahneman, D., Tversky, A.: Prospect Theory: An Analysis of Decisions Under Risk. 
Econometrica, 47, 263–291 (1979) 

15. Neale, M.A., Bazerman, M.H.: The Effects of Framing and Negotiator Overconfidence on 
Bargaining Behaviors and Outcomes. Academy of Management Journal. 28, 34–49 (1985) 

16. Bazerman, M.H., Neale, M.A.: Negotiating rationally. Free Press, New York (1992) 
17. Schelling, T.C.: The Strategy of Conflict: Prospectus for a Reorientation of Game Theory. 

Journal of Conflict Resolution, 2, 203--204 (1958) 
18. Schelling, T.C.: The Strategy of Conflict. Harvard University Press: Cambridge (1960) 
19. Tedeschi, J.T.: Threats and Promises, In P.G. Swingle (Ed.), The Structure of Conflict. NY: 

Academic Press, New York, pp. 155-191 (1970) 
20. Rubin, J.Z., Brown, B.R.: The Social Psychology of Bargaining and Negotiation, NY: 

Academic Press, New York (1975) 
21. Schlenker, B.R., Bonoma, T., Tedeschi, J.T., Pivnick, W.P.: Compliance to Threats as a 

Function of the Wording of the Threat and the Exploitativeness of the Threatener.  
Sociometry, 33, 394--408 (1970) 

22. Geiwitz, P.J.: The Effects of Threats on Prisoner’s Dilemma. Behavioral Science, 12, 232--
233 (1967) 

23. Rubin, J.Z., Lewicki, R.J.: A Three-factor Experimental Analysis of Promises and Threats. 
Journal of Applied Social Psychology, 3, 240--257 (1973) 



 

24. Sinaceur, M., Neale, M.A.: Not All Threats are Created Equal: How Implicitness and 
Timing Affect the Effectiveness of Threats in Negotiations. Group Decision and 
Negotiation, 14, 63--85 (2005) 

25. Delaney, M.M., Foroughi, A., Perkins, W.C.: An Empirical Study of the Efficacy of a 
Computerized Negotiation Support System (NSS). Decision Support Systems, 20, 185--197 
(1997) 

26. Eliashberg, J. Gauvin, S., Lilien, G.L., and Rangaswamy, A.: An Experimental Study of 
Alternative Preparation Aids for International Negotiations.  Group Decision and 
Negotiation, 1, 243--267 (1992) 

27. Foroughi, A., Perkins, W.C., Jelassi, M.T.: An Empirical Study of an Interactive, Session-
oriented Computerized Negotiation Support System. Group Decision and Negotiation, 6, 
485--512 (1995) 

28. Lim, J., Yang, Y.P.: Enhancing Negotiators’ Performance with Computer Support for Pre-
Negotiation Preparation and Negotiation: An Experimental Investigation in an East Asian 
Context. Journal of Global Information Management, 15, 18--42 (2007) 

29. Rangaswamy, A., Shell, G.R.: Using Computers to Realize Joint Gains in Negotiations: 
Towards an Electronic Bargaining Table. Management Science, 43, 1147--1163 (1997) 

30. deDreu, C., Carnevale, P., Emans, B., van de Vliert, E.: Effects of Gain-loss Frames in 
Negotiation: Loss Aversion, Mismatching, and Frame Adoption. Organizational Behavior 
and Human Decision Processes. 60, 90--107 (1994)  

31. Carnevale, P.J., Pruitt, D.G.: Negotiation and Mediation. Annual Review of Psychology. 
43, 531--582 (1992) 

32. Deutsch R., Gawronski B., Strack, F.: At the Boundaries of Automaticity: Negation as 
Reflective Operation. Journal of Personality and Social Psychology. 3, 385--405 (2006) 

33. Cacioppo, J.T., Petty, R.E., Feinstein, J.A., Jarvis, W.B.G.: Dispositional Differences in 
Cognitive Motivation: The Life and Times of Individuals Varying in Need for Cognition. 
Psychological Bulletin. 119, 197--253 (1996) 

34. See, Y.H.M., Petty, R.E., Evans, L.M.: The Impact of perceived Message Complexity and 
Need for Cognition on Information Processing and Attitudes. Journal of Research in 
Personality. 43, 880--889 (2009) 

35. Cacioppo, J.T., Petty, R.E., Kao, C.F., Rodriguez, R.: Central and Peripheral Routes to 
Persuasion: An Individual Difference Perspective. Journal of Personality and Social 
Psychology. 51, 1032--1043 (1986) 

36. Haugtvedt, C.P., Petty, R.E., Cacioppo, J.T.: Need for Cognition and Advertising: 
Understanding the Role of Personality Variables in Consumer Behavior. Journal of 
Consumer Behavior. 1, 239--260 (1992) 

37. Inman, J.J., McAlister, L., Hoyer, W.D.: Promotion Signal: Proxy for a Price Cut? Journal 
of Consumer Research. 17, 74--81 (1990) 

38. Priester. J., Petty, R.E.: Source Attributions and Persuasion: Perceived Honesty as a 
Determinant of Message Scrutiny. Personality and Social Psychology Bulletin. 21, 637--
654 (1995)  

39. Verplanken, B.: Persuasive Communication of Risk information: A Test of Cue versus 
Message Processing Effects in a Field Experiment. Personality and Social Psychology 
Bulletin, 17, 188--193 (1991) 

40. Yang, Y., Singhal, S., Xu, Y. Offer with Choices and Accept with Delay: A Win-Win 
Strategy Model for Agent-Based Automated Negotiation. In: Proceedings of the 30th 
International Conference in Information Systems (ICIS2009), Phoenix, Arizona, United 
States (2009)  

41. Jones, B.H.: Analytical Mediation: An Empirical Examination of the Effects of Computer 
Support for Different Levels of Conflict in Two-Party Negotiation. Ph.D. dissertation, 
Indiana University Graduate School of Business, Bloomington, Indiana (1988) 



 

42. Raiffa, H.: The Art and Science of Negotiations. MA: Belknap/Harvard University Press, 
Cambridge (1982) 

43. Fisher, R., Ury, W.: Getting to Yes. Houghton Mifflin, Boston (1981) 
44. Oliver, R.L., Balakrishnan, P.V., Barry, B.: Outcome Satisfaction in Negotiation: A Test of 

Expectancy Disconfirmation. Organizational Behavior and Human Decision Processes. 60, 
252--275 (1994) 

Appendix A:  Sample Items of the Post-Negotiation Questionnaire 

(adapted from [7, 26, 27, 29, 44]) 

 

Dependent Variables and Measurement items Response options 

Satisfaction with the settlement 

1. How satisfied are you with the outcome—i.e., 
the extent to which you expect the terms of your 
agreement (or lack of agreement) to benefit you? 

1 = Not at all, 4 = Moderately, and 7 = 
Perfectly  

2.  How satisfied are you with the number of 
utility points you earned? 

1 =  Extremely dissatisfied , 4 = 
Indifferent, and 7 =  Extremely 
satisfied  

3. What do you think of the agreement? 1 =  Much worse than I had hoped for , 
4 =  As expected , and 7 =  Much 
better than I had hoped for  

Satisfaction with the self 

1. Did you “lose face” (i.e., damage your sense of 
pride) in the negotiation? (Reverse coded) 

1 = Not at all, 4 = Moderately, and 7 = 
A great deal; N.A. 

2. Did this negotiation make you feel more or less 
competent as a negotiator? 

1 = It made me feel less competent, 4 = 
It did not make me feel more or less 
competent, and 7 = It made me feel 
more competent;  

3. Did you behave according to your own 
principles and values? 

1 = Not at all, 4 = Moderately, and 7 = 
Perfectly;  N.A. 

4. Did this negotiation positively or negatively 
impact your self-image or your impression of 
yourself? 

1 = It negatively impacted my self-
image, 4 = It did not positively or 
negatively impact my self-image, and 
7 = It positively impacted my self-
image; N.A. 

Satisfaction with the counterpart 

1. Do you feel the seller listened to your concerns? 1 = Not at all, 4 = Moderately, and 7 = 
Perfectly; N.A. 

2. How satisfied are you with the ease (or 
difficulty) of reaching an agreement? 

1 = Not at all satisfied, 4 = Moderately 
satisfied, and 7 = Perfectly satisfied  

3. To what extent do you think the seller cared 
about your feelings? 

1 = Not at all, 4 = Moderately, and 7 = 
Very much 

4. To what extent do you think the seller cared 
about your interests and concerns? 

1 = Not at all, 4 = Moderately, and 7 = 
Very much 



 

Appendix B: Sample Items of the Need for Cognition Scale [9] 

Statements Response options 

I prefer complex to simple problems.   1 = Extremely uncharacteristic, 3 = 
Uncertain, 5 = Extremely characteristic 

I would rather do something that requires little 
thought than something that is sure to challenge 
my abilities. 

1 = Extremely uncharacteristic, 3 = 
Uncertain, 5 = Extremely characteristic 

I find satisfaction in deliberating hard for long 
hours. 

1 = Extremely uncharacteristic, 3 = 
Uncertain, 5 = Extremely characteristic 

I really enjoy a task that involves coming up with 
new solutions to problems. 

1 = Extremely uncharacteristic, 3 = 
Uncertain, 5 = Extremely characteristic 

Learning new ways to think doesn't excite me 
much. 

1 = Extremely uncharacteristic, 3 = 
Uncertain, 5 = Extremely characteristic 

It's enough for me that something gets the job 
done; I don't care how or why it works. 

1 = Extremely uncharacteristic, 3 = 
Uncertain, 5 = Extremely characteristic 

 
 


