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ABSTRACT 
Be it in our workplace or with our family or friends, negotiation 
comprises a fundamental fabric of our everyday life, and it is 
apparent that a system that can automatically predict negotiation 
outcomes will have substantial implications. In this paper, we 
focus on finding nonverbal behaviors that are predictive of 
immediate outcomes (acceptances or rejections of proposals) in a 
dyadic negotiation. Looking at the nonverbal behaviors of the 
respondent alone would be inadequate since ample predictive 
information could also reside in the behaviors of the proposer, as 
well as the past history between the two parties. With this 
intuition in mind, we show that a more accurate prediction can be 
achieved by considering all the three sources (multimodal) of 
information together. We evaluate our approach on a face-to-face 
negotiation dataset consisting of 42 dyadic interactions and show 
that integrating all three sources of information outperforms each 
individual predictor. 

Categories and Subject Descriptors 
H.1.2 [Models and Principles]: User/Machine Systems – human 
information processing. 
H.4.0 [Information Systems Applications]: General. 
I.2.1 [Artificial Intelligence]: Applications and Expert Systems. 
I.5.4 [Pattern Recognition]: Applications – signal processing. 

General Terms 
Algorithms, Experimentation, Human Factors, Theory. 

Keywords 
Negotiation, Machine Learning, Multimodal, Behavior Prediction, 
Human Communication, Social Behavior. 

1. INTRODUCTION 
Negotiation is a complex and dynamic process in which two or 
more parties, often having non-identical preferences or agenda, 
work together to reach a mutual agreement. Be it in our workplace 
or with our family or friends, negotiation comprises such a 
fundamental fabric of our everyday life that we sometimes engage 
in the act without even being consciously aware of it. It is then 

apparent that a system that can automatically predict negotiation 
outcomes will have substantial implications. For instance, such a 
system could function as a real-time decision support tool to 
directly help a person during a negotiation process or it could be 
useful in training a person to be a better negotiator. 

Negotiation has long been and still is an active topic for research, 
and the reader can find a brief history of the psychological study 
of negotiation in [6]. For researchers endorsing a traditional 
cognitive view, negotiation is essentially a decision-making 
process, the people involved dispassionate negotiators, and the 
outcome a result of dynamics governed by rational strategies. 
There are also researchers who put more emphasis on affective 
aspects [11]. Some have tried to understand the general role of 
affect in different stages of negotiation [5] while others have 
investigated the influence of mood [3, 8], emotion [1, 20], and 
personality [4]. In addition, researchers focusing on social 
contexts further deepen our understanding of negotiation 
dynamics [14, 18]. 

The affective and social perspectives of negotiation give intuitions 
that nonverbal behaviors can give clues to the ongoing state of a 
negotiation process. Ambady and Rosenthal [2] showed that much 
inference is possible just by observing "thin slices" of nonverbal 
behaviors, and Curhan and Pentland [10] applied the idea in a 
simulated employment negotiation scenario where they found that 
certain speech features within the first five minutes of negotiation 
were predictive of the overall negotiation outcome in the end. 
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Figure 1. Multimodal factors for immediate negotiation outcome 
predictions including the nonverbal behaviors of the proposer 

and of the respondent, as well as the history information between 
the two parties. 
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Table 1. Negotiation outcome predictions using individual 
features. 

Source Feature Accuracy (%) F1 

Proposer 
Head Nod 50.00 0.3532 
Head Tilt 54.17 0.4549 

Combined 55.73 0.5047 

Respondent 

Head Tilt 58.33 0.5275 
Self-Touch 56.51 0.4933 

Binary Resp. Time 60.16 0.5572 
Combined 66.41 0.6579 

History 
Neg. History 63.02 0.6229 

Resp. Time History 59.64 0.5748 
Combined 61.98 0.6156 

 
people tend to smile in so many different situations (with happy 
smiles, polite smiles, embarrassed smiles, etc.), and gaze was also 
not useful in our scenario possibly because the participants mostly 
had their eyes on the negotiating items on the table. 
From the proposer's nonverbal behaviors, head tilt seems to 
indicate the proposer's lack of confidence (thus more likely to be 
rejected) of the respondent's answer as the proposal is being made. 
From the respondent's behaviors, the reason that the binary 
response time feature is useful seems clear. The more the 
respondent likes a proposal, the sooner he/she accepts it. As for 
self-touch, it seems to hint at the respondent's discomfort either of 
the proposal or of the fact that he/she will soon reject it. Head tilt 
of the respondent might mean that he/she needs to think more 
deeply about the proposal, which eventually could yield more 
rejections than acceptances. From the history information, the 
result of the negotiation history feature is interesting because it 
seems to capture the relationship between the negotiators in a 
dyad. The more someone rejected your proposals, the more you 
can expect him/her to reject your offers in the future. In the 
context of our experimental scenario, the feature might have 
captured the cooperativeness or competiveness between the 
negotiators. 

6. CONCLUSION AND FUTURE WORK 
In this paper, we showed that it is important to consider multiple 
sources of information (especially nonverbal behaviors) to predict 
a proposal's immediate outcome (acceptance or rejection) during a 
dyadic negotiation. For future work, more nonverbal behaviors in 
negotiation contexts could be explored, and the influence of 
another source of information, namely mutual behaviors, could 
also be examined. Our results suggest that machine analysis of 
human negotiations have potential to add fundamental insight into 
how people negotiate and provide practical tools to benefit human 
negotiators. 
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