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Negotiations are important social interactions that permeate both personal and professional 

spheres (Roloff et al., 2003). Among other key purposes, they affect how much individuals earn 

(Marks & Harold, 2011), how organizations obtain and market resources, and how organizational 

partnerships are established (Lewicki et al., 1999). Negotiations represent dynamic social 

interaction phenomena (for an overview, see Lehmann-Willenbrock, 2025) that are characterized 

by debates, persuasion, the exchange of information, the argumentative substantiation of each 

party’s position, and the joint development of problem-solving approaches (Kilgour & Eden, 2010; 

Reiches & Harral, 1974; Donohue, 2003; Pruitt & Lewis, 1977; Jäckel et al., 2022). Accordingly, 

here, we conceptualize negotiations as processes constituted by the various verbal behaviors 

through which the parties interact (Filzmoser et al., 2021; Adair & Brett, 2005; Weingart & 

Olekalns, 2004). This communicative approach is increasingly acknowledged in the negotiation 

literature (e.g., Adair & Loewenstein, 2013; Di Stasi et al., 2024; Olekalns & Weingart, 2008). 
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Abstract 

 
Negotiations are dynamic social interaction processes constituted by the 

parties’ verbal behaviors. To overcome a predominant focus on negotiation-

specific behaviors and to better understand the intricate dynamics underlying 

the negotiation process we draw on nonlinear dynamical systems theory and 

model negotiations as complex adaptive systems. Specifically, we explore 1) 

which role specific verbal behaviors within the entire interaction stream of the 

negotiation played in shaping the negotiation closure as agreement or non-

agreement and 2) how these behaviors were embedded in the micro-temporal 

interaction stream. Our dataset comprised 22,880 coded verbal behaviors from 

40 face-to-face negotiation training sessions with business professionals. 

Using a machine learning approach, we first estimated associations between 

each coded behavior and the type of negotiation closure (agreement vs. non-

agreement) to identify particularly impactful behaviors. Exemplary findings 

include an association of apologies with agreements, whereas procedural 

suggestions were related to non-agreements. Employing a lag sequential 

analysis, we examined systematic behavioral sequences involving the 

identified behaviors. By incorporating both negotiation specific and general 

verbal behaviors, this study advances a whole system, process based account 

of which behaviors are associated with negotiation closure and how they are 

embedded in the interaction. Our findings suggest fruitful avenues for future 

research, including experimental studies that could further test the observed 

associations. 
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Prior work has typically investigated how discrete, negotiation-specific utterances, such as 

interest disclosure or multi-issue offers, influence the course and outcomes of negotiations (e.g., 

joint gains; Olekalns & Smith, 2003; Putnam & Jones, 1982a). However, this predominant focus 

on negotiation-specific behavior limits our understanding of how those verbal behaviors that are 

not unique to negotiations and may generalize to other social interactions, such as active listening 

or humor, may shape negotiation outcomes (Jäckel et al., 2024). Moreover, some negotiation-

specific behaviors seem highly impactful when assessed selectively but may prove less so when 

evaluated against the full behavioral stream, including all communicative behaviors – negotiation-

specific and more general communicative behaviors – occurring throughout the negotiation. 

Consequently, omitting the full range of communication behaviors and instead focusing on 

negotiation-specific behaviors may bias conclusions regarding the impact on negotiation processes 

and outcomes. 

A further limitation of prior work is a focus on discrete behavior. Research on other social 

interaction settings, such as team meetings, has demonstrated the importance of behavioral 

patterns, i.e., "sets of observable behaviors that evolve sequentially and occur at certain time 

intervals" (Hoogeboom & Wilderom, 2019, p. 6), in shaping outcomes such as team performance 

(e.g., Kolbe et al., 2014; Zijlstra et al., 2012; Lehmann-Willenbrock et al., 2011). Yet, comparable 

insights are limited in negotiation research. 

To address these limitations and advance the negotiation literature, we answer the overarching 

research question of which verbal behaviors are associated with negotiation closure (agreement 

vs. non-agreement), and how these behaviors are embedded in the conversational flow of the 

negotiation. We draw on nonlinear dynamical systems theory and use complex adaptive systems 

(CAS), one of its core constructs, as a perspective to conceptualize negotiations as a dynamic 

process driven by behavioral interactions (Holland, 1992; Lewin, 1993; Ramos-Villagrasa et al., 

2018). This perspective shifts focus from isolated speech acts toward the emergent, adaptive nature 

of exchanges that unfold in real time as parties respond to each other within a holistic 

communicative context. Critically, a whole‑system view is required because the meaning of any 

single act depends on the configuration of other acts unfolding around it. Responding to calls for 

behavioral, system-level modeling (Olekalns & Weingart, 2008; Kozlowski, 2022), we translate 

the CAS perspective into two complementary analytic choices: (i) utterance-level coding of the 

full interaction stream, and (ii) sequence-based analyses that locate behaviors within their 

preceding and subsequent micro-behavioral acts. This enables us to estimate associations between 

each behavior and the likelihood of agreement vs. non-agreement, by conditioning on the entire 

interaction stream rather than analyzing behaviors in isolation. 

Thereby, we address two critical shortcomings in the extant literature and contribute in two 

meaningful ways. First, by introducing a CAS perspective on negotiations, we provide a 

conceptual framework to theorize on the micro-temporal interactions underlying the negotiation 

process. Specifically, we show that only a small subset of behaviors, including previously 

underexamined behavioral acts, are associated with the attainment of an agreement or a non-

agreement once the entire interaction stream is considered. Second, we uncover systematic 

conversational patterns in which these impactful behaviors unfold within their micro-temporal 

interaction contexts. These findings indicate that the key behaviors linked to agreements or non-

agreements do not occur in isolation but are embedded in the broader interaction flow of the 

negotiation. Together, these findings provide a CAS-consistent account of when and how specific 

utterances matter and outline behavioral pathways that practitioners may leverage to steer 

negotiations toward beneficial agreements or, when necessary, well‑informed non‑agreements. 
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Theoretical Background and Hypotheses 
 

Conceptualizing Negotiations as Complex Adaptive Systems 
 

To capture the social interaction context in negotiations and to do justice to the complex 

dynamics of verbal behavior, we adopt nonlinear dynamical systems theory and conceptualize 

negotiations as CAS, a core construct within nonlinear dynamical systems (Ramos-Villagrasa et 

al., 2018; Lewin, 1993; Holland, 1992). This conceptualization provides an explanatory 

framework for understanding social behavior in negotiations and aligns with the understanding of 

negotiations as adaptive, dynamic communicative processes (Mitleton-Kelly, 2003; Olekalns & 

Weingart, 2008). 

CAS comprise interdependent elements that interact dynamically, adapt over time, and can 

settle into locally stable states (“attractors”) influenced by the system’s past and anticipated future 

(Arrow et al., 2000). In our setting, negotiations qualify as CAS because interdependent parties 

adapt to one another in real time, interactional responses can yield emergent sequential patterns, 

and micro-behavioral acts can produce nonlinear, path-dependent shifts (Hoogeboom & 

Wilderom, 2019; Siegel & Seedhouse, 2025). Accordingly, negotiation closure types (i.e., 

agreement vs. non-agreement) represent attractor states of the conversational dynamics, contingent 

upon the parties’ interdependent verbal behaviors (Ramos-Villagrasa et al., 2018; Pype et al., 2018; 

Gorman et al., 2017). Note that although an agreement is not necessarily the primary goal nor the 

sole indicator of negotiation success (e.g., an agreement that falls below a party’s reservation point 

can leave value on the table; Fisher et al., 1991), an agreement nonetheless remains a decisive and 

practically relevant outcome (O’Connor & Adams, 1999), particularly regarding the potentially 

severe consequences of non-agreements (Tripp & Sondak, 1992; Mertes et al., 2023). 

Additional core features of CAS – i.e., self-organization, emergence, and nonlinearity (Siegel 

& Seedhouse, 2025) – map naturally onto the verbal behavior dynamics in negotiations (Ramos-

Villagrasa et al., 2018). Each behavioral act updates the immediate context for the next, such that 

moment-to-moment exchanges self-organize into a conversational structure (Meinecke et al., 

2019; Hoogeboom & Wilderom, 2019). Over time, these exchanges may give rise to higher-level 

phenomena (Kozlowski, 2022), such as systematic negotiation tactics or interpersonal trust 

unfolding between the parties. At the same time, the interaction stream evolves nonlinearly: for 

instance, a single concession, apology, or threat can function as a micro-shift that, consistent with 

nonlinear dynamics, disproportionately tip the interaction toward agreement or non-agreement 

(Siegel & Seedhouse, 2025). This perspective underscores the need to assess the communicative 

context holistically: the meaning of any given act is conditional on the surrounding interaction 

stream (Kozlowski, 2022; Kuljanin et al., 2024). Therefore, a CAS lens motivates whole system, 

utterance level observation of the full interaction stream rather than capturing single behaviors in 

isolation. 

 

Impact of Verbal Behaviors on Negotiation Closure 
 

The notion of negotiations as CAS driven by communicative processes brings behavioral acts 

to center stage (Filzmoser et al., 2021; Adair & Brett, 2005; Weingart & Olekalns, 2004). 

Behavioral acts represent actions displayed by an individual that are observable and functionally 

relevant at that particular point in time (Kelly & Agnew, 2012; Uher, 2016). Most of the extant 
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negotiation literature focuses on verbal behaviors. Note that here we differentiate between 

“negotiation-specific” and “general” communicative behaviors. The former refers to those 

communicative behaviors that are characteristic of negotiations including offers, concessions, 

rejections, sharing priority-related information (Jäckel et al., 2024). The latter refers to more 

general communicative behaviors, for example, active listening, personal chit-chat, or humor 

(Jäckel et al., 2024). These more general behaviors may generalize to other social-interactions 

settings, such as staff meetings. 

Prior research indicates that certain negotiation-specific behaviors occur more frequently in 

negotiations ending with an agreement than in those ending without one (Weingart et al., 1996; 

Olekalns & Smith, 2000). Negotiations that conclude with an agreement are more likely to be 

characterized by cooperative behaviors, such as greater information sharing or relationship-

building utterances (Pruitt, 1981; Heunis et al., 2023; Olekalns & Smith, 2000; Stoshikj, 2014; 

Morris et al., 2002). Furthermore, offers that distribute value evenly between the parties tend to 

occur more frequently, and less disruptive tactics are employed (Pruitt, 1981; Fisher et al., 1991). 

In contrast, negotiations ending in non-agreement are more often marked by competitive and 

contentious behaviors that may create escalation spirals (Dannals et al., 2021; Olekalns et al., 

1996). These include statements emphasizing differences in negotiators’ goals, expressing 

opposing preferences, or rigidly enforcing individual positions (Olekalns & Smith, 2000; Pruitt, 

1981; O’Connor & Arnold, 2001). Nevertheless, there is limited empirical work that quantifies 

both the magnitude and the robustness of associations between negotiation‑specific behaviors and 

negotiation closure when behaviors are analyzed jointly. Most of these studies examined these 

behaviors in isolation, without integrating them into their interactional context (e.g., Olekalns & 

Smith, 2000; Thompson, 1991). Although prior work hints at which negotiation specific behaviors 

may favor agreements, it remains unclear whether these associations persist once the full 

interaction stream is considered and general communicative acts are considered. 

Beyond negotiation-specific behaviors, initial research has examined how general verbal 

behaviors relate to negotiation outcomes. Negotiators frequently engage in unethical practices 

ranging from deception to extreme initial offers (O’Connor & Carnevale, 1997; Schweitzer & 

Croson, 1999). Socio-emotional factors, such as emotional states, can also significantly influence 

the course and outcome of negotiations (e.g., Van Kleef & De Dreu, 2010). Despite their 

recognized relevance, the range of socio-emotional behaviors studied remains limited (e.g., Adair 

et al., 2001), and some behaviors, such as apologies, have received little empirical attention to date 

(e.g., Robbennolt, 2013). Likewise, procedural communication has only received incidental 

attention in extant negotiation research (Weingart et al., 1993; Adair et al., 2001; Brett et al., 1998), 

despite its proven relevance in interactional settings (Lehmann-Willenbrock et al., 2013). Finally, 

the effects of other common interactional behaviors, such as small talk or humor, on negotiation 

processes remain unclear (Kauffeld & Lehmann-Willenbrock, 2012; Morris et al., 2002). 

In sum, prior work suggests that certain negotiation-specific behaviors tend to occur more often 

in negotiations reaching agreement, whereas others are observed more frequently in negotiations 

ending without an agreement. These studies, however, have largely considered these behaviors in 

isolation, without systematically contrasting their relative associations with other potentially 

influential communicative acts. Adopting a whole-system perspective, we therefore pose our first 

research question: 

RQ1. To what extent are negotiation-specific and general verbal behaviors associated with the 

type of negotiation closure? 
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Embedding Relevant Communication Behaviors within the Interaction Stream of a 

Negotiation 
 

From a CAS perspective, the micro‑level behavioral flow in negotiations is not random noise 

but self‑organizes into higher‑order patterns (Arrow et al., 2000; Siegel & Seedhouse, 2025). Such 

pattern formation is a core aspect of emergence: as negotiating parties adapt to each other, 

particular verbal acts become more (or less) likely to follow one another, creating systematic 

behavioral sequences over the course of a negotiation (Adair & Brett, 2005; Ramos-Villagrasa et 

al., 2018). These emergent sequences map the nonlinear dynamics of verbal interaction between 

the negotiating parties. 

Accordingly, communicative behaviors not only influence negotiation outcomes but also shape 

the negotiation process itself (Putnam & Jones, 1982b). Within the negotiation process, 

communicative acts fulfill two essential functions. First, they steer the negotiation process towards 

the desired outcome (Druckman & Mahoney, 1977). Second, they condition the subsequent actions 

of the negotiating partner (Schelling, 1960). Consequently, interpreting one party’s behavioral acts 

requires interpretation in light of the other party's preceding acts (Olekalns, 2002). 

Typically, negotiation scholars focus on broad, macro-level units of analysis, aggregating 

multiple behaviors (across time) into singular analytical units (e.g., Liu, 2011). For example, 

several utterances with an offensive character may be summarized into a single unit of analysis 

labeled “offensive strategies” (e.g., Putnam & Jones, 1982a). In a similar way, negotiation scholars 

identified specific phases within the negotiation, such as alternating phases of distributive vs. 

integrative negotiation behavior (Olekalns & Weingart, 2008). While merging heterogeneous 

individual behaviors into higher-level units illustrates the self-organizing and emergent character 

of negotiation behavior, insights into the unfolding of behavioral patterns, that is the underlying 

behavioral mechanisms of this process, are limited. 

To capture these process effects precisely requires analyzing the behavioral interactions at a 

fine-grained scale (Berman et al., 2018). Crucially, such fine-grained analyses can elucidate how 

specific behaviors are embedded in the interaction process – that is, which behaviors tend to 

precede, and which behaviors tend to follow them (Taylor & Donald, 2003; Vetschera, 2013). For 

instance, Jäckel et al. (2022) identified a significant pattern between multi-issue offers and active 

listening that was associated with higher joint gains. In a follow-up study, Jäckel et al. (2024) 

demonstrated that this pattern fostered beneficial behaviors while inhibiting detrimental ones, 

again being associated with higher joint gains for both parties. Consequently, seemingly minor 

acts can function as “control parameters” (Holland, 1992; Larsen-Freeman, 2013) that may nudge 

negotiations toward more cooperative attractors. Thus, such detailed analysis can expand our 

conceptual understanding of how specific behavioral acts may relate to the negotiation process and 

its eventual closure. 

Building on this previous work and on our first research question, we aim to explore how the 

identified key behaviors are embedded in the interaction stream. Specifically, our approach 

extends previous macro-level negotiation research by mapping the fine-grained sequences of 

verbal acts, thereby revealing the micro-level interplay of negotiation-specific and general 

behaviors. Hence, we pose our second research question: 

RQ2. How are those verbal behaviors that are associated with agreement vs. non-agreement 

embedded in the interaction stream, in terms of their immediate behavioral antecedents and 

consequences? 
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Methods 
 

Sample and Procedure 
 

We leveraged archival recordings of business professionals who consented to be video-recorded 

for training and evaluation purposes during a two-day, in-person course. The professional 

negotiation-training courses were conducted in English-, German-, and Swiss-German-speaking 

regions between 2016 and 2023. The video recordings capture one of the negotiation case-

simulation exercises embedded in the course, which complemented lecture-based instruction and 

other learning activities. The negotiations lasted between 14 and 45 minutes (M = 29.46, SD = 

5.31), totaling 19:50:43 hours of video material. Within each session, both negotiation parties 

received the same preparation window immediately prior to the recorded negotiation (protocol 

target ≈ 40 minutes), ensuring no within-session imbalance in preparation time. Minor between-

session variation across years and trainers may have occurred but was not systematically recorded. 

 

The Negotiation Case 

 

The negotiation case was designed to last for approximately 30 minutes. Occasionally, trainers 

allowed up to ten additional minutes to accommodate course logistics. The case simulation either 

ended once the parties reached an agreement or once the allocated time had elapsed, here classified 

as non-agreement. The case involved a negotiation between a student travel agency and an airline 

regarding a trip for 250 students. Despite a previous verbal agreement, pricing concerns delayed 

the contract. To settle the contract, both parties have to resolve the concerns and agree on issues 

such as travel timing, pricing, and marketing. The scenario encouraged integrative bargaining with 

flexible, non-predetermined outcomes. Each party received exclusive information on their 

objectives and constraints, with a single negotiation round increasing urgency. To enhance realism, 

information on the parties’ prior relationship was incorporated in the case description. 

 

Participants and Team Composition 

 

Overall, 176 individuals were observed (men = 113, 64.2%; women = 63, 35.8%) in 40 two-

party negotiations. Participants negotiated in teams ranging between one to three negotiators (M = 

2.21, SD = 0.59). Importantly, none of the observed negotiations were restricted to a dyadic (1 x 

1) setting; the smallest constellation was one negotiator facing a two-person team. The number of 

participants per negotiation ranged between three to six (M = 4.45, SD = 0.93). As all negotiations 

were based on the same negotiation case, we treated the data as quasi-experimental. 

 

Transparency 

 

The study design and analyses were not preregistered because the data were originally collected 

for training purposes. The raw audio and video data cannot be shared due to General Data 

Protection Regulations (GDPR). The anonymized coded interaction data are available upon 

request. The analytical code and corresponding procedure are included in the Supplemental 

Material S1 and S2. 
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Outcome Measure 
 

We categorized negotiation outcomes either as "agreement", defined as parties reaching a 

mutually accepted outcome (Mallor et al., 2013), or "non-agreement", defined as a failure to do so 

(Tripp & Sondak, 1992). Of the 40 negotiations, 18 resulted in an agreement and 22 in a non-

agreement. Note that non-agreements often represent negotiations that failed to reach a deal within 

the allocated time rather than an explicit declaration of impasse by the parties. In some cases, 

however, parties explicitly declined to agree. No standardized payoff sheets or subjective-value 

surveys were collected as part of the training. Therefore, the archival dataset contains only the 

binary closure outcome (agreement vs. non-agreement). 1  Table 1 summarizes all contextual 

variables available in the archival dataset. 

 

Table 1 Contextual Variables Available in the Archival Dataset 

 

Variable Scale / Coding Description Descriptive Statistics 

Negotiation 

duration 

Continuous 

(minutes) 

Time from first to  

last speech act 

M = 29.46; SD = 5.31;  

Range 14-45 minutes 

Closure outcome Dichotomous  

(0 = non-agreement,  

1 = agreement) 

Binary outcome reached  

by the parties 

Agreement = 18 (45%);  

Non-agreement = 22 (55%) 

Spoken language Categorical (German, 

Swiss German, English) 

Language spoken in the 

negotiations 

English = 4,  

German = 14,  

Swiss German = 22 

Team Size Discrete (1-3) Number of negotiators  

per team 

M = 2.21; 

SD = 0.59 

Number of 

negotiators 

Discrete (3-6) Total number of negotiators  

per negotiation 

M = 4.45; 

SD = 0.93 

Perceived gender 

composition 

Categorical  

(male, female) 

Individual gender counts 113 male (64.2%); 

63 female (35.8%) 

Agreed monetary 

settlement amount 

(agreements only) 

Continuous  

(EUR / CHF) 

Cash component of  

the agreements, excluding  

side concessions 

M = 50,292.67;  

SD = 4671.76; 

 Range = 42,000–58,000 

Note. All variables are recorded at the negotiation level (N = 40), except gender composition, 

which is based on individual participants (N = 176). Percentages indicate the proportion of the 

total sample within each category. 

 

Interaction Coding 
 

Video recordings were coded using the INTERACT software (Mangold, 2020). Each sense unit, 

defined as the smallest communicative unit conveying a single idea (Bales, 1950), was coded using 

NegotiAct (Jäckel et al., 2022). This scheme represents a comprehensive coding system including 

 
1 For the 18 agreement cases we additionally recovered the agreed monetary settlement amounts 

(Table 1). However, these measures are not comparable across sessions because creative and 

individual side concessions were routinely added and not standardized. 
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47 mutually exclusive (non-overlapping) and exhaustive behavioral codes capturing both 

negotiation-specific behaviors (e.g., offers, disclosure of issue priorities) and general 

communicative behaviors (e.g., humor, apologies). Table 2 presents an example transcript with the 

respective codes. Table 6 of Appendix A presents the complete list of codes, including the 

percentage inter-rater agreements per code. Three extensively trained research assistants 

performed the coding. Detailed information on their training is provided in Appendix B. 

 

Table 2 Representative Sense Units with Assigned NegotiAct Codes and Definitions 

 

Variable Scale / Coding Description Descriptive Statistics 

Negotiation 

duration 

Continuous 

(minutes) 

Time from first to  

last speech act 

M = 29.46; SD = 5.31;  

Range 14-45 minutes 

Closure outcome Dichotomous  

(0 = non-agreement,  

1 = agreement) 

Binary outcome reached  

by the parties 

Agreement = 18 (45%);  

Non-agreement = 22 (55%) 

Spoken language Categorical (German, 

Swiss German, English) 

Language spoken in the 

negotiations 

English = 4,  

German = 14,  

Swiss German = 22 

Team Size Discrete (1-3) Number of negotiators  

per team 

M = 2.21; 

SD = 0.59 

Number of 

negotiators 

Discrete (3-6) Total number of negotiators  

per negotiation 

M = 4.45; 

SD = 0.93 

Perceived gender 

composition 

Categorical  

(male, female) 

Individual gender counts 113 male (64.2%); 

63 female (35.8%) 

Agreed monetary 

settlement amount 

(agreements only) 

Continuous  

(EUR / CHF) 

Cash component of  

the agreements, excluding  

side concessions 

M = 50,292.67;  

SD = 4671.76; 

 Range = 42,000–58,000 

Note. An overview of the full coding scheme and individual code reliability indices are listed in 

Appendix A. 

 

Unitizing the Interaction 

 

Unitization (and coding) of the video-recorded verbal interaction were conducted using the 

INTERACT software (Mangold, 2020), facilitating the direct marking and coding of segments 

within digitized recordings without the necessity of prior transcription. Working directly from 

video, we identified and time-stamped sense units rather than segmenting by transcribed words. 

This method hinders simultaneous segmentation by two coders at the exact millisecond, making it 

nearly impossible to calculate interrater reliability for segmentation (Guetzkow, 1950). Following 

established standards for interrater reliability in video coding software (Lehmann-Willenbrock & 

Allen, 2018), we adhered to clearly defined unitizing rules as stated in the NegotiAct Manual 

(Jäckel et al., 2022). 

 

Interrater Reliability 

 

Following widely accepted guidelines for establishing interrater reliability (Hallgren, 2012; 

Lombard et al., 2002; Lehmann-Willenbrock et al., 2013; Kauffeld & Lehmann-Willenbrock, 
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2012), we double-coded nine of the 40 negotiation videos (22.5%) to calculate Cohen’s Kappa. 

For this purpose, each of the three coders received three randomly assigned videos and first 

unitized them and then coded them. The unitized files were randomly assigned to one of the other 

two coders to be double-coded applying NegotiAct (Jäckel et al., 2022). This yielded a Cohen’s 

Kappa of κ = 0.914, which can be interpreted as excellent (Fleiss et al., 2003). Because Kappa is 

an average weighted index designed primarily for exhaustive, continuous coding (Bakeman & 

Quera, 2011), it cannot be applied to code-specific reliability. We therefore examined agreement 

percentages for each code, which ranged from approximately 60 % (e.g., “omission”; “negative 

relationship remark”) to 100 % (e.g., “extension questions”; “providing priority-related 

information”). 

 

Control Variables 
 

Three covariates were entered into the model to address RQ1. First, to account for potential 

team-size effects, we controlled for each party’s team size (number of negotiators per side, range 

= 1-3) and the cross-party team-size pairing (i.e., the combination of sizes on both sides). Team 

size can impact negotiation dynamics, for instance, by heightening competition or reducing trust 

(Wildschut et al., 2003; Naquin & Kurtzberg, 2009; Hüffmeier et al., 2019). Second, we controlled 

for spoken language (German, Swiss German, English) because preliminary checks showed small 

but significant differences in several code frequencies across language groups (details on language 

considerations are provided in Appendix E). Third, we controlled for negotiation duration (session 

length in minutes). A Mann-Whitney U test showed that agreements were reached in significantly 

shorter sessions than non-agreements (Mann–Whitney U = 84, p = .002; Magreement = 26.88 min; 

Mnon-agreement = 32.13 min). Because session length defines the exposure window for behavioral 

events, we included it as an additional control to prevent confounding. All categorical covariates 

were dummy-coded (i.e., three indicators for spoken language and six for the team-size pairings) 

while negotiation duration was included as a continuous control variable. The baseline categories 

were “spoken language = German” and “negotiators per side = 1” on both teams. Together, these 

dummies and duration yield ten control variables in the final specification. 

 

Analytical Strategy 
 

Machine Learning Approach 

 

To investigate RQ1 and identify potential behavioral predictors for negotiation closure types, 

we adopted a modern causal -inference 2  machine learning approach that combines 

high -dimensional prediction with post-selection- inference. First, to handle the count data nature 

of the NegotiAct codes as well as non-normally distributed variables, we selected a square-root 

transformation due to its flexibility and suitability for transforming count data (St‐Pierre et al., 

2018). This method allowed us to stabilize variance and made the dataset more suitable for 

machine learning. Next, we estimated a semiparametric partially linear model (PLM) within the 

Double Machine Learning (DML) framework (Belloni et al., 2014; Chernozhukov et al., 2017). 

 
2 In machine learning, this method is referred to as causal inference. However, in the following 

we refrain from using causal terminology and rather refer to associations. 
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This approach is specifically designed for cases where the number of potential behavioral 

predictors (i.e., 47 NegotiAct codes) and contextual controls (ten variables) rivals or exceeds the 

sample size (i.e., 40 negotiations). Moreover, a PLM relaxes functional form assumptions for all 

nuisance components, reducing model dependence and the risk of omitted -variable bias, which is 

a persistent concern in organizational research where behavioral constructs rarely follow known 

parametric shapes. 

To estimate the PLM, we used the Belloni-Chernozhukov post-selection framework (Belloni et 

al., 2013). We first fitted a predictive model for the binary outcome (i.e., agreement or no 

agreement) using Lasso (ℓ1 -regularized regression), which selects a subset of variables that 

contribute meaningfully to prediction and excludes those with negligible associations. Employing 

a 10-fold cross-validation, this approach resulted in a reduction in the number of predictors (subset 

= 11 retained behavioral codes from the 47 candidate predictors). Each of these 11 coefficients 

reflects an approximate percentage-point shift in the likelihood of reaching an agreement for each 

unit increase in a given behavior, provided that other predictors are held constant. We further 

applied square root transformation to reduce skewness (St-Pierre et al., 2018) and used 

heteroscedastic standard errors to account for variance heterogeneity (Angrist & Pischke, 2009). 

For additional details regarding our PLM approach, including equations, see Appendix C; for 

model comparison and forecast diagnostics (including ROC curves), see Appendix D. 

We implemented our machine learning approach using Python (version 3.10.12, 2023), with 

libraries including numpy (version 1.26.4), pandas (version 2.1.4), matplotlib (version 3.7.1), 

seaborn (version 0.13.1), scikit-learn (version 1.3.2), scipy (version 1.13.1; Virtanen et al., 2020), 

statsmodels (version 0.14.2), and DoubleML (version 0.10.dev0; Bach et al., 2024). Our Python 

code is included in the Supplemental Material S1 and S2. 

 

Lag Sequential Analysis 

 

To address RQ2 and examine the systematic behavioral sequences of the identified impactful 

behaviors unfolding between the negotiation parties, we conducted a lag-sequential analysis (LSA; 

Bakeman & Quera, 2011; Lehmann-Willenbrock & Allen, 2014, 2018). Similar to a Chi-square 

test, this analysis tests for the likelihood that two behavioral acts occur in a sequence above or 

below the level of chance. Given that negotiations are highly strategic interactions, in which 

negotiators aim to shape their counterpart’s next move directly, we focused on first-order (lag1) 

transitions to capture these immediate, one-step behavioral shifts, as illustrated in Figure 1 (e.g., 

"Asking for positional information" → "Providing positional information”). 

 

Figure 1 Illustration of a First-Order (Lag1) Transition Based on NegotiAct Codes 

 

 
 

Given the large number of behavioral codes, we followed previous recommendations for 

meaningful interpretation (Bakeman & Gottman, 1997; Klonek et al., 2016; Quera, 2018) and 

performed the LSA on the pooled data of the 40 negotiations. We tested for a global association 
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within the matrix of joint frequencies and found an overall significant, non-random pattern, χ²(196) 

= 244.48, p < .05. We calculated transition probabilities based on the ratio of observed and 

expected frequencies of each possible behavioral sequence and extracted the z-statistic for each 

sequence using INTERACT software (Mangold, 2020). Z-scores |z| ≥ 1.96 indicate behavioral 

sequences above or below chance at α = .05 (Bakeman & Quera, 2011). 

 

Results 
 

Table 3 reports descriptive statistics for all NegotiAct behaviors as well as between-group 

differences when comparing negotiations ending with agreement vs. non-agreement. 

 

Table 3 Statistical Differences in Behaviors between Agreement and Non-agreement Negotiations 

 

  Mean  SD  Min.  Max. p 

Agreement:  Yes No Yes No Yes No Yes No  

Providing positional information 47.89 53.27 26.94 24.03 17 8 2 96 0.34a 

Asking for positional information 10.83 14.32 7.56 7.77 2 5 27 33 0.11a 

Facts 4.61 5.50 2.85 4.94 0 1 11 23 0.9 a 

Single-issue activity 7.83 10.41 8.29 6.37 0 2 24 25 0.1 a 

Stressing power 4.50 8.95 3.09 7.09 0 2 10 34 0.02 a  

Substantiation 80.56 90.09 35.07 40.22 16 37 153 188 0.43b 

Threat 0.89 2.50 1.71 2.94 0 0 5 9 0.06a 

Extreme anchors 0 0.18 0 0.50 0 0 0 2 0.11a 

Positional commitments 2.72 5.77 3.44 4.90 0 0 14 16 0.02a 

Hostility 0.11 0.23 0.32 0.61 0 0 1 2 0.76a 

Lying 0.44 0.27 1.15 0.88 0 0 4 3 0.49a 

Asking for substantiation 5.22 7.05 2.53 4.71 2 0 10 21 0.2a 

Rejecting offer 1.44 3.45 1.95 2.69 0 0 6 8 0.01a 

Rejecting substantiation 2.50 4.73 3.26 5.97 0 0 14 26 0.19a 

Negative affective reaction 4.50 6.91 3.09 4.67 0 1 11 20 0.11a 

Negative relationship remark 1.44 2.32 1.95 2.08 0 0 7 6 0.15a 

Asking for preference-related information 0.17 0.45 0.71 0.96 0 0 3 3 0.16a 

Asking for priority-related information 0.28 0.27 0.67 0.70 0 0 2 3 0.97a 

Providing preference-related information 1.22 1.45 2.13 2.11 0 0 8 9 0.41a 

Providing priority-related information 1.33 3.36 2.17 3.85 0 0 8 17 0.02a 

Multi-issue activity 17.39 12.68 11.34 5.12 6 4 49 25 0.27a 

Positive relationship remark 21.00 23.91 8.66 9.04 10 11 38 50 0.31b 

Positive affective reaction 5.7 6.95 3.62 6.25 0 1 15 27 0.85a 

Extension questions 1.61 1.41 2.17 3.03 0 0 7 13 0.49a 

Additional issues 4.33 4.95 3.79 3.15 0 0 14 12 0.33a 

Clarification 64.89 56.68 33.65 19.18 21 26 155 111 0.67a 

Requesting action 8.44 11.32 4.77 5.09 1 5 19 22 0.08b 



 

 Behavioral Dynamics in Negotiations: How Specific Verbal Behaviors Relate to Negotiation 

Agreements and Negotiation Processes 

Engel, Teichert-Kluge, Hemshorn de Sánchez & Lehmann-Willenbrock 

Requesting for offer modification 1.72 2.27 1.84 3.15 0 0 6 12 0.88a 

Accepting offer 5.28 2.68 2.95 2.50 1 0 10 10 0a 

Interrupting 34.72 33.77 20.37 17.91 5 5 70 80 0.88a 

Criticism 5.89 6.45 3.68 5.42 2 0 18 20 0.95a 

Encouragement 17.06 10.68 12.42 16.79 0 1 39 81 0.03a 

Avoiding 2.83 2.14 3.52 2.05 0 0 14 8 0.72a 

Apologizing 2.28 2.00 1.53 1.75 0 0 5 6 0.60b 

Active listening 92.50 2.00 45.49 1.75 22 0 183 6 0.05b 

Humor 12.44 13.50 8.41 10.40 2 1 30 33 0.73b 

Personal communication 2.11 2.77 3.36 4.73 0 0 12 20 0.66a 

Nonpersonal chit-chat 4.61 6.18 4.13 5.33 0 0 14 19 0.25a 

Future-related communication 2.94 4.27 2.53 3.79 0 0 8 16 0.31a 

Procedural suggestion 10.61 16.45 4.72 6.72 2 6 21 31 0b 

Procedural discussion 4.44 5.82 3.94 4.29 0 0 13 15 0.29a 

Time management 1.61 1.82 1.54 2.13 0 0 4 7 0.93a 

Change of mode 16.44 15.73 15.82 9.20 2 4 66 33 0.61a 

Interruption of the conversation 2.39 1.77 5.63 2.41 0 0 23 7 0.56a 

Inaction 2.67 3.27 2.09 3.68 0 0 8 12 0.87a 

Others 6.11 4.59 3.68 7.47 0 0 12 28 0.02a 

Note. Significant effects (p < .05) are shown in bold. a Mann-Whitney test; b standard t-test. 

 

We provide visualizations of the non-zero coefficients in Supplemental Material S3. Figure 2 

illustrates, for each behavior, the distribution of standardized non-zero coefficients (box plots), 

where standardization uses the feature’s training-set standard deviation to enable within-model 

comparisons of variable importance. Here, variable importance denotes contribution to predicting 

the binary closure outcome at this stage: behaviors with median standardized coefficients farther 

from zero contribute more. For example, “Accepting offer” lies markedly farther from zero than 

“Encouragement”, indicating a stronger contribution to predicting agreement vs. non-agreement. 

The subset of behaviors 𝑆 selected by the machine learning model in more than 50% of cases 

(i.e., > than 100 non-zero counts) consists of 11 variables: 

𝑆 ≔  {'Personal communication', 'Single-issue activity, 'Stressing power', 'Encouragement', 

'Apologizing', 'Rejecting offer', 'Asking for positional information', 'Multi-issue activity, 'Providing 

priority-related information', 'Procedural suggestion', 'Accepting offer'} 

The PLM described in the methods section is then fitted, with this subset 𝑆 set as the parameters 

of interest. Table 4 presents the final estimates for the 11 behaviors retained by the DML-PLM 

model. Univariate analyses contrasting agreements (n = 18) and non-agreements (n = 22) can be 

found in Supplemental Material S4. 
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Figure 2 Variable Importance Represented as Box Plots of the Non-Zero Coefficient Estimates 
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Table 4 Results from the DoubleML Estimation Showing Unstandardized Coefficients (B), 

Standard Errors (SE), t-Values, p-Values, and 95% Confidence Intervals (CI) for the Selected 

Behaviors Included in the Model 

 

Behavior b SE t P>|t| 95% CI 

Personal communication -0.038 0.014 -2.675 0.007 [-0.066, -0.010] 

Single-issue activity -0.010 0.007 -1.388 0.165 [-0.024, 0.004] 

Stressing power -0.005 0.007 -0.751 0.453 [-0.018, 0.008] 

Encouragement -0.001 0.001 -0.394 0.694 [-0.003, 0.002] 

Apologizing 0.101 0.043 2.351 0.019 [0.017, 0.185] 

Rejecting offer -0.004 0.017 -0.211 0.833 [-0.039, 0.030] 

Asking for positional information 0.004 0.006 0.657 0.511 [-0.007, 0.017] 

Multi-issue activity 0.013 0.009 1.513 0.130 [-0.003, 0.030] 

Procedural suggestion -0.027 0.013 -2.123 0.034 [-0.052, -0.002] 

Providing priority-related 

information 
-0.021 0.016 -1.298 0.194 [-0.051, 0.010] 

Accepting offer 0.065 0.023 2.848 0.004 [0.019, 0.109] 

Note. b = unstandardized regression coefficient; SE = standard error; CI = confidence interval. 

Significant effects (p < .05) are shown in bold. Confidence intervals are reported to two or three 

decimal places, depending on proximity to zero. 

 

“Apologizing” was positively associated with higher probability of reaching an agreement, as 

was “accepting offer”. In contrast “personal communication” and “procedural suggestion” 

were negatively associated with agreement and thus with a higher likelihood of non-agreement. 

All other behaviors, such as “providing priority-related information” or “single-issue activity” did 

not reach conventional levels of significance. Note that the results differ from those of the naïve 

approach from the first stage: variables that were identified as significant in the first stage (e.g., 

“multi-issue activity”) did not remain significant in the DML estimate. This suggests confounding 

and thus a spurious correlation in the first stage. It was therefore important to control for the 

confounders. Figure 3 displays the kernel density estimated distributions of the coefficient of the 

four significant behaviors across 100 repeated analyses. Tightly peaked curves that remain on one 

side of zero indicate directionally consistent, robust effects, whereas wide curves that overlap zero 

would signal sensitivity to resampling and lower stability. 
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Figure 3 Kernel Density Estimated Distribution of the Identified Key Behaviors (100 Repetitions) 

 

 
 

To address RQ2 and identify the interteam behavioral patterns, we conducted a lag-sequential 

analysis, that involved at least one behavior identified in response to RQ1. We identified three 

significant first-order (lag1) sequences (Table 5). These results identify “procedural suggestion” 

as the only behavior that was significantly embedded in the interaction stream. Specifically, it 

occurred more frequently after “clarification”, was followed more often by “substantiation”, and 

was followed less often by “providing positional information.” The remaining focal behaviors 

were not embedded in this type of interaction patterns. 

 

Table 5 Interteam Behavioral Patterns of the Identified Key Behaviors 

 

 Behavioral antecedents (lag1) 

Focal behavior Triggered by Inhibited by 

Procedural suggestion Clarification (2.04) - 

  

 Behavioral consequences (lag1) 

Focal behavior Triggered Inhibited 

Procedural suggestion Substantiation (2.11) Providing positional 

information (-2.04) 

Note. Significant sequential effects for lag1 are indicated by z-values above 1.96 or below -1.96. 
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General Discussion 
 

In this study, we advance a CAS-grounded account of negotiations by showing how a small set 

of context-sensitive verbal behaviors relate to whether a negotiation settles into agreement or 

non-agreement and how these behaviors are embedded within the micro-level interaction flow. 

Within the full interaction stream, four behaviors stood out: “apologizing” and “accepting offer” 

(including partial acceptance of offer components) were associated with a higher probability of 

agreement, whereas “procedural suggestions” and “personal communication” were associated with 

non-agreement. Importantly, examining interactional embedding clarified how these behaviors 

play out in situ. We found systematic micro-temporal patterns around “procedural suggestions”: 

“clarifications” (i.e., rephrasings or requests for clarity) tended to precede them more often than 

expected by chance. In turn, “procedural suggestions” were followed by less disclosure of 

positional information and more frequent substantiation. 

 

Theoretical Implications 
 

Our findings contribute to theory on negotiation dynamics by identifying behaviors associated 

with agreement vs. non-agreement and by articulating the micro-patterns that organize these 

behaviors within the interaction stream. We next elaborate these implications for behaviors linked 

to agreements and non-agreements, respectively. 

 

Behaviors Leading to Agreements 

 

Our study identified one previously underexplored behavior that was significantly associated 

with negotiation agreements. Notably, apologizing was associated with an approximately 10 

percentage-point higher probability of agreement. While apologies have traditionally been viewed 

as tools for repairing relational damage (Robbennolt, 2013; Lewicki et al., 2016), our findings 

indicate a positive, context-sensitive association between apologies and agreements. Prior work 

specifies components of effective apologies – acknowledging responsibility and expressing sincere 

regret (Lewicki et al., 2016; Robbennolt, 2003), empathic perspective-taking (Takaku, 2001), clear 

causal explanations (Lewicki et al., 2016), and, when feasible, offers of repair (Kim et al., 2009; 

Lewicki et al., 2016) – which offers a content-based account of why apologies may accompany 

agreement formation. 

Two observations from our data refine this interpretation. First, in our setting, many apologies 

referred to the pre-existing, externally constrained frictions of the case rather than fresh violations. 

The case materials explicitly noted that “pricing concerns delayed the contract” (cf. Negotiation 

Case). A qualitative review of the apologies suggested that more than half of all utterances (~56%) 

combined regret with responsibility addressing this delay (e.g., “We would like to apologize for 

how long it took us to finally sit down together.”; “This is not the way we usually operate, and 

we’d like to apologize for that.”) rather than mere misconceptions (“Ah, apologies. I 

misunderstood.”). Such formulations may credibly signal accountability, empathy, and situational 

constraints, shaping counterparts’ attributions about responsibility and feasible reservation points, 

without endorsing opportunistic apology use. Thus, the observed relationship should not be 

understood as a recommendation to create transgressions to apologize for, but as evidence that 

when a material violation is recognized, a well-formed apology can address the grievance and may 
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help to re‑align the interaction. 

Second, temporal and descriptive checks indicate that placement and function, rather than sheer 

prevalence, may differentiate outcomes. Apologies occurred at similar overall rates in agreement 

and non-agreement negotiations (Table 3) and showed no reliable differences in cumulative 

duration or share of time (Supplemental S5, Table 1). What differed was when they appeared: 

descriptive event-time plots (Figures 5-6; Appendix F) show early occurrences in both outcomes. 

Non‑agreement negotiations exhibit a stronger early clustering, whereas in agreement negotiations 

apologies are more broadly distributed across the interaction, with a longer tail into later phases. 

This pattern is consistent with research emphasizing that the effectiveness of apologies depends 

on timing and manner, not mere incidence (Lewicki et al., 2016; Cheung et al., 2022). In CAS 

terms, the temporal context of this behavior conditions its potential influence on the outcome. 

When timely and well-formed, apologies may operate as internal micro-fluctuations that 

recalibrate expectations and dampen unproductive response cascades, nudging the system toward 

a cooperative attractor – without, on their own, guaranteeing closure. 

In addition, our results show that accepting interim offers is positively associated with final 

agreements. This aligns with recent theoretical work suggesting that the partial acceptance of 

issues can help negotiations progress incrementally toward settlement (Chatterjee & Chaturvedi, 

2024). Although offer acceptance might appear synonymous with a final deal, the NegotiAct 

coding scheme conceptualizes the behavior “accepting offer” more broadly, encompassing smaller 

affirmations that move specific issues closer to resolution (Jäckel et al., 2022). By making these 

incremental commitments, negotiators may enter a reciprocal exchange that can foster trust and 

cooperation (Blau, 1964), thereby creating a cooperative climate conducive for further concessions 

(Esser & Komorita, 1975). Empirically, this mechanism is evident in both the temporal distribution 

and the frequency of offer-accepting acts. As illustrated in Figures 7-8 (Appendix F), negotiations 

that end in agreement display a continuous spread of partial acceptances throughout the interaction 

stream, whereas negotiations ending without agreement tend to show a more punctuated 

distribution. Moreover, negotiations ending with agreement show a higher mean frequency of 

offer-accepting statements (Table 3). While frequency and dispersion are analytically distinct, their 

alignment here suggests a more sustained use of partial acceptances in agreement negotiations. 

In CAS terms, these micro-commitments may progressively constrain the state space by 

reducing unresolved variance across issues and increasing the probability of convergence on an 

agreement attractor (Arrow et al., 2000; Chatterjee & Chaturvedi, 2024). Nevertheless, partial 

acceptances are necessary but not sufficient for closure: they function as incremental stabilizers 

within the evolving system (Thompson, 2012), yet unresolved issues must still be bridged to secure 

a fully realized deal. 

 

Behaviors Leading to Non-agreements 

 

Our findings also prompt a re-examination of the presumed benefits of two established 

negotiation behaviors. Procedural suggestions, typically intended to enhance structure and mutual 

understanding in social interactions (Adair et al., 2001; Lehmann-Willenbrock et al., 2013), 

showed an association with an approximately 3 percentage-point higher probability of non-

agreement. Consistent with this association, additional checks indicate that procedural suggestions 

are more pervasive in non-agreement negotiations: they occur more frequently per negotiation, 

take more cumulative time, and occupy a larger share of the interaction (Table 3; Supplemental 

Material S5, Table 2). Likewise, in non-agreement negotiations, procedural suggestions appear in 
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short, locally dense bursts, whereas agreement cases show fewer and more thinly dispersed 

instances (Appendix F, Figures 9–10). To illustrate the typical phrasing, representative 

formulations in our data include: “We would like to come back to the question of the cost 

structure”, “I would suggest that we talk about the price” and “May I take a step back?”. 

One possible explanation for the observed association is that the directive nature of these 

suggestions could be perceived as controlling or restricting autonomy, which may induce reactance 

in the other party (Brehm & Brehm, 1981). Reactance may pose a greater risk of a non-agreement. 

Alternatively, frequent reliance on procedural suggestions might be symptomatic of deeper 

structural issues within the negotiation. In other words, if the two parties fail to coordinate their 

interaction effectively (i.e., negotiating poorly), this might be reflected in a greater level of seeking 

structure in the communication through procedural talk rather than engaging directly in substantive 

negotiation. Such misaligned communication can indeed hinder mutual understanding and 

potentially impede the negotiation progress (Giles & Ogay, 2007). Viewed through a CAS lens, 

recurrent process talk can indicate a drift into a process-focused attractor, where process-oriented 

exchanges locally stabilize attention on procedural matters, which may crowd out substantive issue 

exchange. 

Our findings pertaining to RQ2 provide further insight into this effect. First, clarifications (i.e., 

rephrasing or requests for clarity) systematically preceded procedural suggestions, indicating that 

once negotiators detect uncertainty, they may default to process-focused interventions aimed at 

optimizing the negotiation process. Likewise, while such interventions aim to streamline 

negotiations, they may further reinforce process talk at the expense of addressing core coordination 

deficits. Second, procedural suggestions were less often followed by the disclosure of positional 

information, such as revealing reservation points (Jäckel et al., 2022). By focusing on “how to 

negotiate” parties may overlook or delay sharing crucial details that may foster collaboration. 

Given that procedural suggestions occurred 13.82 times on average per negotiation, this is 

important to consider. 

Finally, procedural suggestions were frequently followed by substantiation, wherein negotiators 

intensify their defense of positions, which in turn may reduce flexibility and stall progress (Pruitt, 

1981). Thus, frequent procedural interventions might not only signal underlying coordination or 

structural challenges but may also coincide with stalled negotiation progress and a lower likelihood 

of agreement. Taken together, these results suggest boundary conditions for prior, more favorable 

portrayals of procedural talk (Adair et al., 2001; Lehmann-Willenbrock et al., 2013): in struggling 

negotiations, procedural suggestions may function less as a remedy and more as a local stabilizer 

of an unproductive attractor – consistent with nonlinear, path-dependent adjustment in CAS – such 

that exiting this state typically requires a qualitatively different behavioral move. 

A finding that may seem counterintuitive is that personal communication – the exchange of off-

task personal information (Jäckel et al., 2024) – was negatively associated with reaching 

agreement. Prior work shows that a brief burst of small talk at the very start of a negotiation can 

foster rapport and may link to higher closure rates (Nadler, 2004; Moore et al., 1999). Related 

work highlights that early phases often serve orientation and coordination functions (Adair & 

Brett, 2005). Paralleling these findings, in our data, personal communication clustered in the 

opening phase almost exclusively within the first five minutes of both agreement and non-

agreement negotiations (Figures 11–12; Appendix F). Thus, the divergence from prior work likely 

concerns context and function rather than timing. In our time-bounded setting (sessions were 

capped at 30-40 minutes), even brief off-task exchanges reduce the bandwidth available for 

substantive negotiating. While we do not compare session lengths to prior studies, thin-slice 
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evidence suggests that early conversational features can be predictive of outcomes (Curhan & 

Pentland, 2007), making early opportunity costs a plausible within-study process account. 

Moreover, under competitive pressure or low trust, personal talk may be read as posturing rather 

than coordination (Brett & Thompson, 2016) and may displace substantive information exchange 

in the opening phase, which can interrupt emerging task momentum. In CAS terms, early off-task 

talk could nudge the system toward a less productive attractor – not because personal talk is 

inherently harmful, but plausibly because it may divert adaptive attention from issue exchange 

during a sensitive phase. Thus, personal communication appears context-contingent: in 

cooperative, low-pressure settings it may lubricate interaction, but in time-compressed, positional 

disputes it competes with value-creating dialogue and, once other behavior is controlled, is 

associated with a lower probability of agreement. 

In summary, even behaviors traditionally considered constructive, such as procedural 

suggestions, may coincide with a higher incidence of non-agreement, while socio-emotional acts 

like apologies may be associated with a higher likelihood of agreements under certain conditions. 

Rather than dismissing well-established negotiation tactics, these findings contribute to a more 

nuanced understanding of negotiation behavior by illustrating how general verbal behaviors are 

associated with negotiation agreements or non-agreements, potentially complementing traditional 

strategies. Our findings suggest that in some contexts, general verbal behaviors may play a 

similarly important role as negotiation-specific tactics. For instance, although multi-issue offers 

are widely recognized for increasing joint gains and fostering integrative bargaining (e.g., 

Weingart et al., 1999; Jäckel et al., 2024), they were not significantly associated with the 

attainment of an agreement in our data. This divergence is not contradictory: Joint gains index 

value creation, whereas agreement and non-agreement captures the closure decision. The observed 

null effect therefore indicates only that creating value does not automatically translate into signing 

a deal. 

Overall, our results underscore the value of whole-system, utterance-level measurement and 

sequence-based analysis: the meaning of any single communicative acts emerges from its 

embedding in the interaction stream, consistent with a CAS account of negotiation. 

 

Practical Implications 
 

Our findings yield two main practical implications for negotiators. First, certain verbal acts 

were positively associated with agreements in our setting, suggesting that specific behaviors may 

coincide with this outcome. Specifically, apologizing and accepting interim offers both showed 

significant positive associations with agreements, indicating that openly acknowledging a genuine 

violation or incrementally accepting issue components during the negotiation may support 

agreement formation. Based on our finding that procedural suggestions were more prevalent in 

non-agreement negotiations, negotiators may wish to monitor their use of such process talk so that 

it does not crowd out substantive bargaining. Practically, negotiators may treat these acts as 

potential early-warning signals of a system drift (e.g., repeated process talk) or as small, deliberate 

behavioral acts toward cooperation (e.g., well-timed apologies for prior violation; issue-specific 

micro-commitments) to steer the interaction away from unproductive attractors. 

Second, negotiators could benefit from recognizing that their own actions are often followed 

by both favorable and unfavorable responses from their counterparts. For instance, clarifications 

were frequently followed by procedural suggestions, which were, in turn, often followed by 

substantiation (i.e., more forceful stance-taking). These patterns suggest that certain behaviors can 
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be linked to short cascades of subsequent actions within the negotiation. It is not realistic that 

negotiators will be in full control of shaping these dynamics. However, developing an awareness 

of these mechanisms may hopefully lead to a more mindful behavior and facilitate goodwill 

amongst the negotiation parties. Given the observational design of our study, these practical 

implications should be applied as context-sensitive heuristics rather than prescriptive rules. 

 

Limitations and Future Research 
 

We identified eight limitations of our study. First, our analysis relied on a single closure 

outcome – agreement vs. non-agreement. We recognize that this binary indicator does not capture 

the economic quality of the deal or the parties’ subjective evaluations; a non-agreement may 

sometimes preserve value, whereas an agreement struck below a reservation point can be 

detrimental. Because the archival training data lack standardized payoff sheets and subjective-

value surveys, such dimensions could not be analyzed. Consequently, our findings should be 

interpreted solely as predictors of closure, not as a comprehensive measure of negotiation 

performance. Future studies should collect comparable economic and socio‑emotional outcome 

measures to identify verbal behaviors that both secure closure and maximize value and test these 

behaviors across more diverse samples and settings 

Second, all negotiations were bound by an approximate 30- to 40-minute deadline. While such 

time pressure mirrors many real-world bargaining settings, it also means that some non-agreements 

may reflect unfinished interactions rather than substantive impasses. Thus, certain integrative 

settlements might have emerged, had more time been available. Future studies could employ open-

ended sessions or survival-analysis techniques to disentangle timing effects from substantive non-

agreements (Thompson, 2012). 

Third, we focused on verbal behavior, omitting nonverbal cues (e.g., body language) as well as 

individual and situational variables (e.g., personality traits, power differences, time pressure) that 

can reinforce or contradict spoken messages (Adair & Semnani-Azad, 2011). The training context 

and the comparatively low stakes created a specific context that may have shaped behavior. Thus, 

generalization to other contexts, including high-stakes, real-deal settings should be made with 

caution. Future research could integrate these aspects, along with personality traits and power 

differences (e.g., Yiu & Lee, 2010; Nelson et al., 2015), to provide a more holistic view of 

negotiation dynamics. 

Fourth, we did not account for macro-level communicative dynamics, such as speaking time 

and pacing, which can significantly shape negotiation processes (Di Stasi et al., 2024). 

Incorporating these structural elements in future research could provide deeper insights into the 

temporal and strategic coordination of negotiations. Recent work (e.g., Klaassen et al., 2024) 

demonstrates promising ways to directly process multimodal negotiation data (in form of 

multimodal data such as video or text), thus allowing the integration of factors like speaking time 

into effect estimations. Linking macro-structure (e.g., tempo or turn-taking) to micro-sequences 

would enable multi-scale modeling of adaptation. Consistent with a CAS perspective, extending 

the analyses to macro-structural and multimodal features would require an a priori, theory-driven 

rationale specifying their hypothesized role (e.g., as moderators of micro-sequence effects), rather 

than treating them as a purely methodological add-on. 

Fifth, some behaviors occurred frequently (e.g., “encouragement”), whereas others were rare 

(e.g., “extension questions”). This constrains strong conclusions about less common behaviors. 

Although the rare behaviors may be theoretically relevant, their low occurrence limits statistical 
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power. Future research may consider larger and more varied negotiation contexts and, where 

theoretically warranted, pre‑registered aggregation of rare but conceptually related codes to 

increase power. 

Sixth, the analysis of RQ2 only captured immediate behavioral sequences (i.e., first-order 

transitions). While this approach provides valuable micro-level insights, it does not account for 

more complex interaction patterns. Future research could examine more complex patterns 

involving more than two behavioral acts and potentially dispersed more across time, to better 

understand how behavioral patterns evolve throughout negotiations as CAS. 

Seventh, as an observational study, our design does not support causal claims. Future work 

should employ experimental approaches to test whether specific verbal acts causally shift 

negotiation trajectories. For example, researchers could randomize newly formed teams to brief 

training modules (e.g., well‑formed early apologies vs. non‑apology control), use 

delayed‑treatment controls on ethical grounds, and pre‑register outcomes (closure, value, 

subjective value). Field or lab‑in‑the‑field experiments and micro‑randomized interventions could 

further probe when and for whom these behavioral acts are effective. 

Finally, our behavioral coding did not capture the nature/quality of apologies (e.g., brief 

conversational repair vs. fully fledged apology combining explanation, responsibility, and regret). 

This limits subtype-specific inference about whether associations differ by apology completeness 

or sincerity. Future research should pre-register a multi-dimensional coding of apology nature 

(e.g., repair vs. full apology; completeness/sincerity) to formally test whether and when the quality 

of various apologies moderates associations with negotiation outcomes. 

 

Conclusion 
 

Building on a large dataset of observed behaviors, our findings highlight the importance of both 

negotiation-specific and more general verbal acts in being associated with whether negotiations 

close as agreement or non‑agreement. While negotiation-specific behaviors (e.g., multi‑issue 

offers) have received significant attention, our results suggest that less-explored verbal acts may 

play comparably important roles. Specifically, apologies and accepting interim offers were 

positively associated with agreements, whereas procedural suggestions and personal 

communication were associated with a higher likelihood of a non‑agreement. Moreover, a lag-

sequential analysis revealed that procedural suggestions occur in systematic behavioral patterns 

throughout the negotiation. Overall, a CAS perspective integrates these results by viewing verbal 

acts as context-dependent micro-behaviors, underscoring the need to consider the entire interaction 

stream in which negotiations unfold at the micro-level. Future research may adopt whole-system, 

utterance-level measurement alongside experimental designs to further explore these dynamics 

and test how specific acts may nudge the system toward mutually beneficial agreements. 
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Appendix 
 

Appendix A 
 

Table 6 NegotiAct Coding Scheme with its Behavioral Codes and Definitions and Corresponding Interrater Agreement 

 

 

 

 

Subcode 

Overview of the NegotiAct Codes and Rater Agreement Percentages (in Parantheses) 

Acts of providing and asking 

about negotiation-related 

information 

Offers Acts of persuasive communication Socio-emotional 

statements 
Unethical behaviors Acts of process-related 

communication 

Residual 

category 

(M =96.66) (M =90.48) (M = 93.41) (M = 86.60) (M =71.00) (M =94.27) (M =99.77) 

 

Providing priority-related 

information 

(100%) 

Providing information that 

reveals the own priorities  

among issues  

Single-issue activity 

(86.79%) 

Making a single-issue offer 

(proposal that comprises  

only one of several possible 

issues)  

Substantiation 

(93.78%) 

Statements that follow an argumentative 

structure and statements that connect 

information with opinions or 

recommendations  

Negative affective 

reaction 

(86.53%) 

Negative emotional 

reactions to the other 

party's offer(s), idea(s), 
and arguments(s) (does not 

include rejection of offer 

but focuses on the 

emotional response)  

Omission 

(-) 

Withholding 

information which was 

explicitly requested by 

the other party or 
concealing indifference/ 

compatibility toward 

options 

(misrepresentation  

by omission)  

Procedural suggestion 

(94.30%) 

Commenting on the 

mode, approach or 

process of the 

negotiation or 
suggesting an action  

or a course of action 

regarding the process  

of the interaction  

Interruption of 

the 

conversation 

(100%) 

External or 

internal  
issues that 

disrupt the 

interaction  

 

Asking for priority-related 

information 

(100%) 

Asking for the other party’s 

priorities among issues  

Multi-issue activity 

(90.79%) 

Making a multi-issue offer 
(proposal that comprises  

two or more of several 

possible issues) 

Asking for substantiation 

(92.09%) 

Requesting the other party  
to substantiate or questioning  

the substantiation 

Positive affective reaction 

(80.93%) 

Positive emotional 
reactions  

to the other party's offer(s), 

idea(s), and argument(s) 

Threat 

(93.28%) 

Warning of the costs if 
other party does  

not comply with  

made propositions 

Procedural discussion 

(84.79%) 

Agreeing, disagreeing, 
clarifying or asking for 

clarification regarding  

a procedural 

suggestion/comment 

Inaction 

(100%) 

Statements that 
are aborted 

without being 

interrupted by 

the other party  

 

Providing preference-related 

information  

(92,38%) 

Providing information that 

reveals the own preferences 

within an issue or time 

preferences 

Requesting action  

(90,21%) 

Asking the other party to 
make an offer, to show a 

response/reaction to an offer 

or on an idea or making an 

open-ended comment that 

needs a reply 

Stressing power  

(89,55) 

Referring to having more power than the 
other party, to being superior, to the lack 

of power, competence or experience of 

the other party 

Active listening  

(98,45%) 

Paraphrasing the other 
party’s statements and 

generic paraverbal 

responses such as “mm 

hmm” or “yeah” 

Lying  

(-) 

Misrepresenting by 
commission (e.g., 

misrepresenting one’s 

preferences) 

Time management 

(100%) 

Time checks, remarks 
about time that is 

running-out and 

suggestion to hurry and 

come to quick solutions 

Others  

(99,32%) 

All statements 
that do not fit 

within any of 

the categories 
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Acts of providing and asking about 

negotiation-related information 

Offers Acts of persuasive communication Socio-emotional statements Unethical behaviors Acts of process-

related 

communication 

Residual 

category 

Subcode (M =96.66) (M =90.48) (M = 93.41) (M = 86.60) (M =71.00) (M =94.27) (M =99.77) 

 

Asking for preference-related 

information 

(100%) 

Asking for the other party’s 

preferences within an issue or  

time preferences 

Requesting for offer 

modification 

(76.19%) 

Demanding a concession/ 

offer modification without 

altering the own position/ 
offer (not fostering mutual 

concession making) 

Rejecting substantiation 

(96.77%) 

Disagreeing with the other party’s 

arguments, denying  

their relevance, disagreeing or rejecting 

the other party’s accusations  

Humor 

(97.56%) 

Use of humor and laughter 

Hostility 

(75%) 

Use of indecent 

language directed at the 

other party, teasing and 

provoking or directly 
insulting the other party  

Change of mode 

(97.98%) 

Changing the mode 

of discussion by 

using visual aids, 

by suggesting a 
break to calculate, 

think, or consult 

with the own party 

or when changing 

the mode of 

communication  

 

 

Asking for positional information 

(98.41%) 

Asking the other party for their 

reservation point, BATNA,  

minimum terms or information  

about competitors (i.e., every 

question that is aiming for  

positional information)  

Rejecting offer 

(100%) 

Rejecting the other party’s  

offer or part of it, disagreeing 

with an agreement proposal  

Interrupting 

(97.61%) 

Disrupting the other party’s speaking 

turn (when it is clear that the other party 

is not yet done articulating an 

idea/statement)  

Positive relationship remark 

(85.07%) 

Statements that reflect a 

(positive) relationship 

between the parties  

Use of extreme anchors 

(100%) 

Making an offer that is 

far greater than the other 

party’s reservation point  

  

 

Providing positional information 

(94.22%) 

Statements that reveal information 

about the own party’s reservation 

point, BATNA, minimum terms, 

competitors or statements of an  

exact value of one party’s profits  

or profit table 

Accepting offer 

(98.89%) 

Agreeing with or accepting the 

other party’s offer/concession  

or part of it 

Criticism 

(85.65%) 

Criticizing the other party’s behavior or 

accusing them of performing (or not 

performing)  

a particular action (not rejecting the 

other party’s accusations, 

 not questioning the other  

party’s ability or referring to a lack of 
power) 

Negative relationship 

remark 

(63.89%) 

Statements that reflect a 

negative relationship 

between the parties 

   

 

Facts/Additional information  

(94,44%) 

Any information that is not related 

to preferences, priorities, positional 

information and does not follow an 

argumentative structure but 

consists of purely providing 

information. 

 Encouragement  

(99,54%) 

Encouraging the other party to perform 

a particular action 

Personal communication  

(77,27%) 

Asking the other party for 

personal information that is 

not related to the negotiation 

or providing the other party 

with personal information 

not related to the negotiation 
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Note. All 47 NegotiAct codes are mutually exclusive; each sense unit is assigned exactly one code. 

 

 

Acts of providing and asking about 

negotiation-related information 

Offers Acts of persuasive communication Socio-emotional statements Unethical behaviors Acts of process-

related 

communication 

Residual category 

Subcode (M =96.66) (M =90.48) (M = 93.41) (M = 86.60) (M =71.00) (M =94.27) (M =99.77) 

 

Extension questions 

(100%) 

Asking for additional information or 

clarification (not substantiation), that 

are not related to preferences, 

priorities, positional information 

 Positional commitments 

(100%) 

Communicating positional 

commitments to the other party 

Nonpersonal chit-chat 

(94.79%) 

Miscellaneous statements 

unrelated to negotiation 

(e.g. remarks about the 

weather) 

   

 

Additional issues 

(93.28%) 

Mentioning or asking for potential 

additional issues that are not yet part 

of the agenda 

 Avoiding 

(85.71%) 

Changing subject or shift discussion to 

new issue without terminating/agreeing 

on a previous issue, refusing to answer 

and/or replying vaguely 

Future-related 

communication 

(89.89%) 

Stating expectations about 

negotiations in the future 

   

 

Clarification 

(93.87%) 

Paraphrasing the own party’s 

previous statements, asking for 

clarification of the other’s previous 

statements, summarizing previous 

agreements 

  Apologizing 

(91.67%) 

Expressing regret and 

apologizing for a previous 

action, stating to be wrong 
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Appendix B: Training of Coders 
 

A total of three research assistants underwent an extensive training process, involving four joint 

face-to-face sessions totaling 15 hours, to establish a shared nuanced understanding of the codes. 

In the initial sessions, two non-sample videos were provided to the coders for individual coding as 

training examples. Subsequently, the codes were compared in group sessions to critically discuss 

any differences in the assignment of codes. To further enhance code understanding, additional 

individual training sessions were conducted with the study coordinator, totaling an extra five hours 

per coder, strictly following the guidelines of the NegotiAct Manual (Jäckel et al., 2022). Each 

coder received explicit training for a total of 20 hours through live sessions and the individual test 

coding of the videos. Additionally, regular and ad-hoc check-ins with other coders and the study 

coordinator were available in case of any inquiries. Importantly, coders remained blind to the 

research questions throughout the coding process. 

 

Appendix C: Details of the PLM and cross-validation approach 
 

The PLM consists of multiple equations, but the main equations are the outcome equations: 

𝑌[𝑗] = 𝑆𝑗𝜃0,𝑗  + 𝑔0,𝑗([𝑆𝑘, 𝑋]) + 𝜁𝑗 , 𝔼[ 𝜁𝑗  | 𝑆, 𝑋 ] = 0 

Where [𝑆𝑘, 𝑋] denotes the concatenation of the confounders 𝑋  and the remaining behavior 

variables 𝑆𝑘 with 𝑘 ∈ {1, … , 𝑝𝑑} \ 𝑗. 

Following Belloni et al. (2014), we used a logistic regression with ℓ1- regularization for our 

preliminary outcome model 𝑔̌0. To ensure robustness, we employed a repeated cross-validation 

process with 𝐾 = 10 splits and 𝑅 = 20 repetitions instead of a single selection process. We opted 

for this reduction step because modelling all 47 NegotiAct codes simultaneously as separate 

treatments inside a standard DML-PLM would (i) break the low-dimensional parameter 

requirement, (ii) inflate testing penalties, and (iii) yield coefficients that are hard to interpret 

because the behaviors are mutually dependent. Instead, we treated each behavioral code within the 

selected subset as a focal regressor, conditional on the remaining codes. Cross-validation was 

performed by splitting the data into training and holdout sets to evaluate model performance and 

generate a subset 𝑆 of significant NegotiAct codes. 

Using one equation for the variables in 𝑆, there is a set of auxiliary equations: 

𝑆𝑗 =  𝑚0,𝑗([𝑆𝑘, 𝑋]) + 𝜈𝑗 , 𝔼[ 𝜈𝑗 ∣∣ 𝑆𝑘, 𝑋 ] = 0 

Under the assumptions of unconfoundedness (conditional exogeneity) and overlap (positivity), 

the target parameters are identified and can be consistently estimated. Unconfoundedness ensures 

that conditional on the covariates 𝑋 and the selected behaviors 𝑆2, the treatment assignment (i.e., 

the occurrence of specific NegotiAct codes) is independent from the potential outcomes. Overlap 

guarantees that each negotiation has a non-zero probability of exhibiting any combination of the 

behaviors. Assuming linearity in 𝑆, we used a ℓ1-regularized OLS model for the nuisance learners 

𝑚0. 

Following the post-selection inference approach by Belloni et al. (2014), we used a logistic 

regression without penalization for the final outcome model 𝑔0. Because of the small sample size, 

we again used 𝑛𝑓𝑜𝑙𝑑𝑠 = 10 splits for the cross-fitting procedure in the DML algorithm with the 

partialling-out type orthogonal score. For the same reason, we used 𝑛𝑟𝑒𝑝 = 100 repetitions for the 

analysis. Following Angrist and Pischke (2009), we interpreted the resulting regression 

coefficients analogous to a linear probability model (LPM). This approach offers interpretable 



 

 

Engel, Teichert-Kluge, Hemshorn de Sánchez & Lehmann-Willenbrock 

Behavioral Dynamics in Negotiations: How Specific Verbal Behaviors Relate to Negotiation 

Agreements and Negotiation Processes 

coefficients and is therefore preferable to classical models for binary outcomes, such as logit or 

probit, when it comes to parameter estimation (cf. Gomila, 2020). 

 

Appendix D: Comparison of DML-Based and Naïve Logistic Models for Robust 

Forecasting 
 

Although predictive performance in parameter estimation might seem secondary at first glance, 

we would like to discuss the advantages of our used method regarding robust forecasts. Due to the 

variable selection in our method, we obtain significantly less noise in the estimates, which leads 

to improved out-of-sample performance. The comparison of the (aggregated) forecasts from the 

model using the DML subset (DML model) and a naïve estimate using logistic regression using 

all behavioral variables is illustrated in Figure 4. Receiver operating characteristic (ROC) curves 

are utilized to illustrate the trade-off between sensitivity and specificity across varying threshold 

levels. The curve plots the true positive rate against the false positive rate, and the area under the 

ROC curve (AUC) provides a statistic that quantifies the model's overall discriminative ability. 

The ROC curve demonstrates a high AUC, thereby emphasizing the classifier's robust 

performance. 

 

Figure 4 Receiver Operating Characteristic (ROC) Curve of the DML outcome predictions vs. a 

Naïve Log-Model 

 

 
 

Appendix E: Language Considerations 
 

Of the 40 recorded sessions, 4 were conducted in English, 14 in German, and 22 in Swiss 

German. The Swiss German recordings featured a moderate dialect generally intelligible to coders 

fluent in German. Nonetheless, to ensure complete clarity, these sessions were transcribed and 

translated into standard German. All coders were fluent in the relevant languages, and the 
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NegotiAct coding scheme was applied consistently. To assess potential language effects on the 

main results, we tested for subgroup differences (p < .05) in code frequencies across the three 

language groups. Although nine of the 47 NegotiAct codes differed significantly, effect sizes were 

small. Accordingly, we included language group as a confounder in the final DML model to 

account for these variations and maintain valid inference. 

 

Appendix F 
 

Figure 5 Temporal Occurrence of Apologizing in Agreement Negotiations 

 

 
 

Figure 6 Temporal Occurrence of Apologizing in Non-agreement Negotiations 

 

 
 

Figure 7 Temporal Occurrence of Accepting offer in Agreement Negotiations 

 

 
 

Figure 8 Temporal Occurrence of Accepting offer in Non-agreement Negotiations 
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Figure 9 Temporal Occurrence of Procedural suggestions in Agreement Negotiations 

 

 
 

Figure 10 Temporal Occurrence of Procedural suggestions in Non-agreement Negotiations 

 

 
 

Figure 11 Temporal Occurrence of Personal communication in Agreement Negotiations 

 

 
 

Figure 12 Temporal Occurrence of Personal communication in Non-agreement Negotiations 

 

 


