


[bookmark: _Hlk91580699]CONSUMER RELEVANCE AND CONTRIBUTION STATEMENT

Frontline service interactions are important for both consumers and companies. Consumers call customer service, ask salespeople for help, and talk to front desk personnel about  upgrades.  Not surprisingly, then, such interactions have a big impact on customer satisfaction and sales. 
But beyond what an employee says, or the specific words they use, might the way they speak shape consumer behavior?  That is, might the vocal cues they use when speaking shape how positively they are perceived or customer satisfaction?
	This work documents the power of pauses.  A multi-method investigation showcases how a simple, subtle shift in how communicators speak can have an important impact on consumer behavior.  Specifically, automated speech analysis of hundreds of customer service calls, as well as an experiment, demonstrates pausing more frequently can make customers more satisfied.  The studies also document the underlying process behind this effect.  Pausing during conversation turns can encourage conversation partners to assent, which, in turn, makes them see speakers more positively.
These results have important implications for customer service, sales, and communicators more generally. They also highlight the value of examining the impact of vocal features on consumer behavior.


ABSTRACT

[bookmark: _Hlk91580386][bookmark: _Hlk91580814][bookmark: _Hlk91580836]Being perceived positively is beneficial for a host of social interactions. But how can communicators make a good impression? A multi-method investigation demonstrates that a simple vocal feature, how often speakers pause while speaking, can have an important impact on how they are perceived. Automated speech analysis and natural language processing of hundreds of customer service calls finds that when employees paused more frequently, customers were more satisfied. Further, consistent with our theorizing, this is driven by linguistic assents. Pausing during conversational turns encourages conversation partners to utter brief indicators of agreement known as assents (e.g., “yea” or “okay”), which, in turn, can lead them to perceive speakers more positively. Experimentally manipulating pause frequency in real problem-solving conversations finds similar effects, underscoring the causal impact of pausing and the hypothesized underlying role of assents. These findings demonstrate the power of pausing, shed light on the value of assents in encouraging positive perceptions, and highlight the importance of vocal features in shaping consumer behavior.
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Being perceived positively is beneficial for a host of social interactions. Service representatives want to be perceived positively by customers, salespeople want to be perceived positively by clients, and consumers want to be perceived positively by their peers. Indeed, positive impressions have a range of benefits. Being seen positively increases persuasion (Cialdini 2001), facilitates social bonds (Anderson, John, Keltner, and Kring 2001), and increases customer satisfaction and purchase (Parasuraman, Berry, and Zeithaml 1988).
But while positive impressions clearly have beneficial consequences, their causes are less clear. Said another way, what can communicators do to encourage positive impressions? In the context of customer service, for example, what can representatives do to be perceived more positively?  
This article examines whether pausing can help. When speaking, communicators can take brief breaks between utterances. Rather than moving seamlessly from one word to the next, for example, customer service representatives can sporadically pause briefly between expressions. While such silences may seem trivial, we suggest that they can have an important impact on customer satisfaction and how communicators are perceived.
[bookmark: _Hlk91580446]A multi-method investigation explores this possibility. While some have suggested that pausing should generate negative impressions, we suggest and find the opposite. Specifically, in the context of conversations, pausing can actually be beneficial. Pausing more while speaking can generate brief indicators of agreement known as assents (e.g., “yea” or “okay”), which, in turn, can lead speakers to be perceived more positively. Automated speech analysis of hundreds of customer service calls reveals that employees who pause more frequently are perceived more favorably. Further, this occurs because pausing elicits assents from customers. Experimentally manipulating pause frequency in real problem-solving conversations finds similar effects, underscoring the causal impact of pausing and the hypothesized underlying role of assents.
Our findings make four main contributions. First, most narrowly, we challenge the assumption that pausing is detrimental. While some research suggests that frequent pausing in presentations or prerecorded interviews can have downsides (e.g., Burgoon et al. 1990; Leigh and Summers 2002; DeGroot and Motowidlo 1999), this work has ignored everyday conversations (e.g., customer service interactions or consumer interactions with peers). We move beyond the perceptions of passive observers to consider conversation partners, demonstrating that pausing elicits verbal indicators of agreement that lead partners to judge speakers more positively.
[bookmark: _Hlk91576481][bookmark: _Hlk91576525]Second, we shed light on the value of paralinguistic cues (e.g., pausing, pitch, or volume) in understanding how communicators are perceived. Recent research has begun to explore how language shapes consumer behavior (e.g., Lee 2021; Lee and De Fortuny 2021; Luangrath et al. 2017; Moore and Lafreniere 2020; Moore and McFerran 2017; Pogacar, Shrum, and Lowrey 2018; see Pogacar, et al. 2022 for recent review), but less is known about the impact of acoustic cues (c.f., Wang, Lu, Li, Khamitov, and Bendel 2021). Such cues can sometimes be more impactful than language (Van Zant and Berger 2020), though, indicating that they deserve further attention.
Third, we demonstrate the persuasive function of linguistic assents, and highlight them as an interesting variable that deserves further attention.  While some work has examined how nonverbal actions (e.g., head nodding) can encourage positive reactions (e.g., Briñol and Petty 2003; Wells and Petty 1980), there has been less attention to linguistic assents (e.g., “yeah”) and how they might shape social interactions (Dahl 2013). We find that the act of assenting can impact how people perceive others, suggesting they may have more wide-ranging impacts as well.
Fourth, the findings have clear implications for both managers and communicators more broadly (Dahl 2016). Pausing during conversational turns can lead speakers to be perceived more favorably. Consequently, companies may want to encourage frontline service employees to pause more frequently. Pausing more should boost customer satisfaction and may increase sales.  Similarly, for consumers, teachers, or others trying to increase their impact on conversation partners, the simple act of pausing more may be beneficial. Other things that encourage assents may have a similar effect.

PERCEPTION IN SOCIAL INTERACTIONS

Across a wide range of domains of social life, people want to be perceived positively. Beyond increasing liking and persuasion (Cialdini 2001), positive perceptions help people make friends (Anderson et al. 2001), get dates (Eastwick and Finkel 2008), and be effective leaders (Gardner and Avolio 1998).  In the customer service context, for example, positive perceptions of service workers are associated with customer being more satisfied and purchasing more (Parasuraman et al. 1988; Sriram et al. 2015).
But is there anything people can do to encourage such positive impressions?  What can frontline employees do, for example, to be perceived more positively?
Not surprisingly, thousands of academic articles have tried to shed light on how to improve frontline interactions (for reviews, see Khamitov, Grégoire, and Suri 2020; Ladhari 2008; Parasuraman and Zeithaml 2002).  Further, this work has identified a number of strategies and approaches (see Snyder et al. 2016 for a review). In the case of sales pitches, for example, adapting one’s pitch rather than making a canned presentation is often beneficial (Weitz, Sujan and Sujan 1986). Similarly, in the context of customer service, offering compensation, apologizing, or responding quickly can all have positive effects (Davidow 2003; Rust and Chung 2006; Zeithaml et al. 1996).  Even the exact words someone uses can play a role.  Saying “I” rather than “we,” for example, or using more concrete language boosts customer satisfaction (Packard et al. 2018; Packard and Berger 2021).
[bookmark: _Hlk91580649]But beyond what someone says, or the specific words they use, might the way they speak shape consumer behavior?  That is, might the vocal cues they use when speaking shape customer satisfaction, or the way they are perceived?


PAUSES
	
In particular, we focus on pauses, or momentary breaks between words or utterances.  Rather than simply moving from one word to the next, speakers can hesitate briefly, inserting a bit of dead air into their speech. 
	Conventional wisdom suggests frequent pauses are bad (Jaffe and Feldstein 1970; Hussein and Tormala 2021). Pausing a lot can reduce persuasion (Burgoon, Birk, and Pfau 1990; Leigh and Summers 2002), make speakers seem incompetent (Aronovitch 1976; Reynolds and Gifford 2001), and raise doubts about their sincerity (Ziano and Wang 2021). Taken together, this work suggests that speakers should avoid frequent pauses.
In contrast, however, we suggest that pausing may actually be beneficial. Specifically, we suggest that in the context of conversations, pausing may lead people to be perceived more positively, not less. 
[bookmark: _Hlk91509167][bookmark: _Hlk91576178]Most everyday speech is part of conversations where two or more parties take turns vocalizing (Jaffe and Feldstein 1970). Neighbors chat, employees banter, and customers talk to salespeople and service representatives. Past research on pauses, however, has tended to ignore conversations, focusing instead on monologues such as pre-recorded statements (e.g., Aronovitch 1976) or public speeches (e.g., Burgoon et al. 1990; Leigh and Summers 2002). Further, the little work that has considered dialogues has focused on perceptions of conversations between other people (e.g., Reynolds and Gifford 2001) or awkward silences (i.e., three or more seconds) between conversational turns (e.g., Curhan et al. 2021; McLaughlin and Cody 1982). 
But in addition to awkward silences as one person waits for another to respond, someone can pause briefly during their turn, between any one word and the next. We suggest that such pauses can foster positive impressions because they encourage conversation partners to assent. 

ASSENTS

Assents are defined as signals of agreement.  Listeners may say things like “uh-huh,” “yeah,” or “okay” to indicate they attended to, understood, or agreed with what someone else said (Leshad, et al. 2007; Tausczik and Pennebaker 2010). Conversation partners typically assent by briefly interjecting during a speaker’s conversational turn before yielding back to the speaker (Bavelas et al. 2000).
But while assenting gives speakers feedback that helps them tailor their message (Kraut et al. 1982; Schober and Clark 1989), there’s been less attention to what causes assents in the first place.  When and why might conversation partners be more likely to assent?
We suggest that pausing may encourage assents. Brief pauses allow speakers to coordinate turn-taking. They signal to conversation partners that speakers are providing an opportunity to interject (Heldner and Edlund 2010; Goldman-Eisler 1968), looking for confirmation of understanding or approval.  The speaker said something, and they want to make sure that whomever they are communicating with agreed with, or at least understood it. Consequently, pauses can provide a cue for conversation partners to interject with assents. They offer an opportunity, and encouragement, to fill the space.
While little work has examined assents, we suggest they play a vital role in inference making. In particular, we suggest that assenting may lead people to evaluate speakers more favorably. While work has not tested the link between assents and impression formation, signals of agreement can increase confidence in positive thoughts about a message (Briñol and Petty 2003). The mere act of nodding one’s head (a nonverbal indicator of agreement), for example, can increase one’s own receptiveness to a message (Tom, Pettersen, Lau, Burton, and Cook 1991; Wells and Petty 1980). More generally, as indicators of agreement, assents may encourage the attribution that one feels positively towards a communicator and their message (cf. Bem 1967). This raises the possibility that, by encouraging conversation partners to assent, pausing might lead speakers to be perceived more positively. 



THE CURRENT RESEARCH

A multi-method investigation, examining pauses in both the laboratory and field, tests these possibilities. First, we use automated speech analysis to analyze hundreds of real employee-customer interactions. We test whether pausing more frequently increases customer satisfaction because it boosts customer assents. To explore the robustness of the effect, and rule out alternative explanations, we control for various aspects of the call, employee, and customer.  In addition, to rule out reverse causality, or some other factors not accounted for by the dozens of controls, we use a turn-by-turn analysis.  Rather than just analyzing the interaction as a whole, we examine whether assents are particularly likely directly following conversational turns where employees paused frequently.
Second, to further test the causal impact of pausing, and the underlying role of assents, we conduct an experiment. We have participants engage in a real problem-solving conversation with “another participant,” who, unbeknownst to them, was actually a confederate.  This allowed us to carefully manipulate pause frequency, while keeping other aspects of the communication the same. We then measured the downstream impact on how speakers are perceived and whether assents drive the effect. 

STUDY 1: PAUSING IN THE FIELD

Study 1 provides a preliminary test of our theorizing in the field. We use natural language processing and automated speech analysis to analyze hundreds of real customer service calls.  Specifically, we test customers were more satisfied when employees paused more frequently, and whether, consistent with our theorizing, this was driven by pauses increasing the frequency of customer assents.

Method

We worked with a large American retailer to obtain recordings of 200 customer service calls, a sample sufficient to detect effects equivalent to the average published effect in nonverbal communication with at least 80% power (r = 0.22; see Richard, Bond, and Stokes-Zoota 2003). All customer names and private information were removed. Each call involved a different customer interacting with one of 129 customer service employees, and together they totaled over 19 hours of recorded conversation. Eleven calls were at least partially inaudible, leaving 189 recordings. The average call was 5.09 minutes long (SD = 3.64 minutes).
Following prior work in computational linguistics (e.g., Heldner and Edlund 2010), research assistants broke each recording into conversational turns, defined as the period for which one person is continuously vocalizing without interruption by another speaker. In one conversation, for example, the employee said “And we don’t have anything like that in stock at the moment. Let me-.” Then the customer interjected to say “Okay” (see Table W1 in Web Appendix for more examples). This represents two separate turns, each starting with the first word the person spoke and ending with the last one. The average conversation contained 67.88 turns (SD = 47.13), resulting in 12,830 turns overall.
Measures. To measure the independent variable (i.e., how frequently employees paused while speaking), we used automated speech analysis (Praat; Boersma and Weenik 2021). Pauses are defined as “psychologically functional” if they are at least 0.3 seconds long (Goldman-Eisler 1968), so for each call, we used de Jong and Wempe (2009)’s script to obtain the number of times each employee paused for at least 0.3 seconds (see Web Appendix for details about aggregating turn-level pauses to the call level). Longer calls provide more opportunities to pause, so pause count was normalized by the total length of employee turns (in seconds) for each call. 
To measure customer assents, we used automated text analysis. A transcription company converted the recordings to text, treating each turn as a separate record. Then, using Linguistic Inquiry and Word Count (LIWC; Pennebaker, Booth, Boyd, and Francis 2015), we extracted the percentage of assent words in each turn. Sometimes words in the assent dictionary were used for things beyond assenting (e.g., “okay” could be used to refer to how a hat fits: “It fits okay”), so to ensure these non-assents did not bias the results, we focus on turns where customers did nothing but assent (i.e., 100% of the words were assent words). Results are robust to alternate ways of defining assents (i.e., greater than 25% of words, 50% of words, and 75% of words, see Web Appendix Table W2 and W3). 
To capture customer satisfaction, we used a measure provided by the firm. Perceived helpfulness is a key aspect of customer satisfaction (Cronin and Taylor 1992; Parasuraman et al. 1991), and at the end of each call, customers rated how helpful they perceived the employee to be on a four-point scale (1 = “not at all helpful” to 4 = “very helpful”).  The retailer provided a random sample of 50 calls for each rating. 
Analysis. Given the data’s hierarchical nature, we nest phone calls within employees using an employee-specific random intercept (unless otherwise noted). Because assents are a count variable with substantial right skew (skewness = 1.37, p < .001), models investigating it as a dependent measure use Poisson regression. To correct for overdispersion, we estimate random effects with a gamma distribution and use cluster-robust standard errors (Cameron and Trivedi 2009; Rabe-Hesketh and Skrondal 2008); results also hold for negative binomial and linear regression models (Web Appendix, Table W4). Models investigating stratified customer satisfaction use ordered logistic regression, but the results hold for linear models as well (see Web Appendix, Table W4). Both studies estimate indirect effects using the product-of-coefficients approach to test whether an indirect effect is non-zero (Valeri and VanderWeele 2013). All indirect effects in both studies also hold using linear models (see Web Appendix). 

Results

First, as predicted, customers were more satisfied when employees paused more frequently, OR = 66.13, 95% CI [0.95, 4595.39], z = 1.94, p = .053 (Table 1, Model 1). 
Second, as predicted, customers assented more when employees paused more frequently, B = 2.51 (SE = 1.14), IRR = 12.55, 95% CI [1.33, 118.33], z = 2.21, p = .027.
Third, consistent with our theorizing, assents mediated the effect. Assents predicted customer satisfaction after controlling for pauses, OR = 1.18, 95% CI [1.10, 1.27], z = 4.38, p < .001, and a bootstrap with 5,000 replications revealed an indirect effect of pausing on customer satisfaction through assents, 95% CI [0.71, 3.55]. 



TABLE 1

PAUSING AND CUSTOMER SATISFACTION

	
	Customer Satisfaction

	
	Model 1
	Model 2

	Employee Pauses/Sec
	4.19 (2.16)†
	8.85 (2.43)***

	Controls
	
	

	Call Reasons 
	—
	Included

	Issue Severity
	—
	Included

	Call Topics
	—
	Included

	Call Duration
	—
	Included

	Employee Gender
	—
	Included

	Employee Tenure
	—
	Included

	Customer Gender
	—
	Included

	Customer Tenure
	—
	Included

	Customer Age 
	—
	Included

	Customer Region
	—
	Included

	Customer Pauses/Sec
	—
	Included

	Employee Assent WC%
	—
	Included

	Psychological Processes
	—
	Included

	Employee Concreteness
	—
	Included

	Customer Concreteness
	—
	Included

	Employee Questions
	—
	Included

	Customer Questions
	—
	Included

	Employee WPS
	—
	Included

	Customer WPS
	—
	Included

	Employee Articulation Rate
	—
	Included

	Customer Articulation Rate
	—
	Included

	NCalls
	189
	189

	Note. Numbers represent coefficient estimates (standard errors in parentheses).
† p < .10. * p < .05. ** p < .01. *** p < .001.


While these initial results are supportive, one could argue there are driven by some other factor.  Consequently, to test generalizability and alternative explanations, we control for a variety of aspects of the call, employee, and customer. Given the number of controls, and their various levels, a full set of coefficients for all controls is reported in the Web Appendix, Table W5.
Call Attributes. One could wonder whether the results are driven by call attributes. Maybe employees pause more for certain types of issues, for example, which happen to be issues where customer satisfaction is higher. Such explanations have trouble explaining the mediation by assents, but to further test this possibility we control for call attributes in four ways. 
First, we used dummy variables to control for six categories of call reasons classified by the retailer (i.e., account, gift card, order, product, return, and shipping). Second, to more finely control for call topics we used topic modeling. Latent Dirichlet allocation (LDA; Blei 2012) measures the extent to which words co-occur within and across texts and identifies a set of latent topics. We control for the portion of each of thirteen topics discussed in each call (call topic controls, see Web Appendix for details). Third, to control for call severity, two research assistants coded the severity of the issue discussed (1 = not at all, 5 = severe; two judge ICC (2,1) = .83). Finally, given that longer calls might change customer satisfaction, and involve more or less of our focal features, we controlled for call duration (in seconds).
Employee and Customer Attributes. Beyond the call itself, one could wonder whether the results are driven by employee or customer attributes. Perhaps more experienced employees pause more and increase satisfaction, or particular customer demographics assent more and tend to be more satisfied. Again, such explanations have trouble explaining the mediation result, but to test them further, we control for employee and customer attributes in multiple ways.
To control for employee experience, we control for tenure with the company (employee tenure, in days). We also controlled for employee gender (female employee). To control for customer demographics, we control for age (customer age controls, classified by the retailer as: 18-25, 25-34, 35-44, 45-54, 55+), gender (female customer), region (customer region controls, classified by the retailer as: East, West, Midwest, South, Other). We also control for the length of time (in days) customers had an account with the retailer prior to the call (customer tenure).
Employee and Customer Speech Patterns. One could wonder whether other speech patterns outside of pausing and assenting could be driving the effects. We control for this in several ways. First, in addition to controlling for the main topics discussed in the call (i.e., call topic controls, see above), we also control for other language features through employees’ and customers’ use of words from LIWC’s psychological processes dictionaries (i.e., affect, sociality, cognitive processes, perception, biological processes, motivation, time orientation, relativity, and formality).
Second, given prior work has found that linguistic concreteness shapes customer satisfaction (Packard and Berger 2021), we control for that using concreteness ratings by Paetzold and Specia (2016).  For completeness, we control for both the concreteness of agent language and the concreteness of customer language.
Third, perhaps the effects are driven by mimicry. Employees might mirror customer speech patterns, and if customers who pause more are more satisfied, maybe that is driving the effect. Similarly, if employees who pause more assent more, then customer assents might simply be a reflection of customers mimicking employees’ tendency to assent. To test these possibilities, we control for customer pause frequency (customer pauses/sec) and employee assents (through LIWC, as a percentage of their total words). 
Fourth, questions can encourage assents, and also enhance liking (Huang et al. 2017). Consequently, we controlled for the number of times either customers or employees asked questions using LIWC (employee questions and customer questions).
Fifth, because assents are short utterances, they could be reflective of a general propensity to be succinct. To account for the possibility that our results reflect patterns in speakers’ tendency to use short sentences, we control for words per sentence for both employees (employee wps) and customers (customer wps).
Sixth, any effects of employee pause frequency could be an artifact of employees speaking more slowly. Pauses tend to be associated with a slower speech tempo, which can impact interpersonal perceptions (Miller et al. 1976). To test this possibility, we used the same script we used to estimate speaker pauses (de Jong and Wempe 2009) to estimate customers’ and employees’ articulation rate (syllables per second of speaking time) for each call (employee articulation rate and customer articulation rate).
	Robustness. Even including these 38 different controls, results remain the same. As predicted, customers were more satisfied when employees paused more frequently OR = 6411.53, 95% CI [57.53, 714568.10], z = 3.64, p < .001 (Table 1, Model 2). Further, customers assented more when employees paused more frequently, B = 1.64 (SE = 0.57), IRR = 5.88, 95% CI [1.90, 18.15], z = 3.08, p = .002 (Table 1, Model 2). Finally, assents mediated the effect (see Figure 1). Assents predicted customer satisfaction even after controlling for pauses, OR = 1.22, 95% CI [1.07, 1.39],  z = 3.05, p = .002, and there is an indirect effect of pausing on customer satisfaction through assents, 95% CI [0.07, 1.14].[footnoteRef:2]   [2:  The multilevel models failed to achieve convergence for a number of bootstrapped resamples when saturated with controls, so we estimated the indirect effect of a reduced model. See Web Appendix for the controls retained in this model and key model results.] 


FIGURE 1 
ASSENTS DRIVE EFFECT OF PAUSING ON CUSTOMER SATISFACTION
  OR = 1.22**
Assents
  IRR = 5.88 **
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Customer Satisfaction







OR = 6411.53*** / OR = 1875.78**






Note. Estimates are from models with controls.  ** p < .01. *** p < .001.



Turn-by-Turn Analysis. While the results are consistent with our theorizing, one could wonder whether they are somehow driven by reverse-causality, or something correlated with employee pauses but not accounted for by the dozens of controls. 
Consequently, to provide a stronger causal test, we use a turn-by-turn analysis. If pausing is truly driving assents, then assents should be more likely to directly follow conversational turns where employees paused frequently (even after accounting for customers’ propensity to assent using call fixed effects).
To test this possibility, we modeled whether a customer assented in one turn (time t+1) as a function of employee pause frequency the prior turn (time t). Logistic regression models predict customer assents at time t+1 with call fixed effects.
Results (Table 2, Model 1) indicate that customers were more likely to assent in the next conversational turn when agents paused more frequently on a given turn, OR = 2.84, 95% CI [2.01, 4.03], z = 5.90, p < .001. This holds even controlling for whether customers assented in their previous conversational turn (assentt – 1), OR = 2.63, 95% CI [1.86, 3.74], z = 5.42, p < .001 (Model 2). Further, the effect of employee pause frequency on subsequent-turn customer assents was robust to the 27 employee and customer speech controls that varied at the turn level, OR = 1.86, 95% CI [1.27, 2.74], z = 3.17, p = .002 (Model 3). Given the number of controls, and their various levels, a full set of coefficients for all controls is reported in the Web Appendix, Table W6.

TABLE 2
TURN-BY-TURN ANALYSIS OF PAUSES AND CUSTOMER ASSENTS
	
	Model 1
	Model 2
	 Model 3

	Agent Pausest
	1.05 (0.18)***
	0.97 (0.18)***
	 0.62 (0.20)**

	
	
	
	

	Controls
	
	
	

	Customer Assentt-1
	
	Included
	Included

	Psychological Processes
	
	
	Included

	Customer Pauses/Sect-1
	
	
	Included

	Employee Concreteness1
	
	
	Included

	Customer Concreteness
	
	
	Included

	Employee Assent WC%t
	
	
	Included

	Employee Questionst
	
	 
	Included

	Customer Questionst-1
	
	 
	Included

	Employee WPSt
	
	
	Included

	Customer WPSt-1
	
	
	Included

	Employee Articulation Ratet
	
	 
	Included

	Customer Articulation Ratet-1
	
	
	Included

	Note. Variables with the subscript t denote measures captured at time t while those with the subscript t-1 denote measures captured at time t-1.
* p < .05. ** p < .01. *** p < .001.



To explore things further, we also examined the effect of pausing on assents in non-proximal turns.  If employee pause frequency has a causal effect on subsequent-turn customer assents, as we predict, then any effect of pausing on assents should weaken for customer turns further away from the focal turn. 
Results are consistent with this notion (see Table W7 for more detail). There was no effect of pause frequency on assenting three turns later (turn t+3: z = 0.01, p = .99), for example, or five turns later (turn t+5: z = 1.28, p = .20).
Further, a comparison of effect sizes revealed that the effect of pausing on assents in the subsequent conversational turn (turn t+1) exceeded the effect of assents three turns later (turn t+3), z = 3.51, p < .001, and five turns later (turn t+5), z = 4.23, p < .001. Taken together, these findings suggest that employees’ pause frequency in one conversational turn impacted whether customers assented in the next turn but did not impact assents in more distant turns, bolstering a causal inference (i.e., discontinuity analysis; Imbens and Lemieux 2008).

Discussion

[bookmark: _Hlk92283559]Study 1 provides initial evidence for the power of pausing in the field. Natural language processing and automated speech analysis of hundreds of real customer service calls demonstrate that customers are more satisfied when employees pause more frequently.  The magnitude of this effect is non-trivial.  Estimates derived from the linear regression model (including all the controls) indicate that a one-standard deviation increase in pause frequency is associated with a 9% increase in customer satisfaction.
The results also provide initial evidence for the underlying process behind effect. Consistent with our theorizing, pausing more frequently led customers to assent more, which, in turn, increased customer satisfaction. 
The fact that these results hold including dozens of controls casts doubt on numerous alternative explanations.  Maybe employees who paused more frequently spoke more slowly, used more concrete (or other types of) language, or had more experience, and one of these aspects, rather than pausing itself, drove the effect.  Alternatively, maybe the effect was driven by the reason customers called about, the severity of the issue, or mimicry between the employee and customer. But this was not the case. Even controlling for over three dozen attributes of the call, the employee and customer, or their speech patterns, results remained the same. Customers were more satisfied when employees paused more frequently, and this was driven by assents
Finally, a turn-level analysis underscores the notion that pausing led customers to assent. Rather than pausing simply leading to more assents, in general, employee pausing was linked to customers assents on the next conversational turn (and not later turns).  This suggests that rather than being driven by some other correlated aspect, assents were at least partially driven by pause frequency.

STUDY 2: EXPERIMENTAL EVIDENCE

	Study 2 has three main goals.  First, while Study 1 provides evidence of the power of pausing in the field, one could still wonder whether the results are truly causal.  Including three dozen controls casts doubt on a number of alternative explanations, but maybe there is still some unobservable factor that is somehow driving the results.  
Consequently, to test causality more directly, Study 2 uses an experiment. Similar to a customer service setting in which employees help solve a customer’s problem, we had participants engage in a real problem-solving conversation with “another participant,” who, unbeknownst to them, was actually a confederate. This allowed us to carefully manipulate pause frequency in a controlled way, while keeping other aspects of the communication the same.  We then measure the resulting downstream impact on how communicators are perceived.  Consistent with Study 1, and our theorizing, we predict that pausing more will lead speakers to be seen more positively.
	Second, Study 2 further tests the hypothesized role of assents.  While Study 1 provided evidence of the relationship between pauses and assents, one could still wonder whether this relationship is causal.  The numerous controls ruled out various alternatives, and turn-level analysis underscored the temporal and proximal relationship between pausing and assents, but perhaps there is some other factor that is driving things.  
Consequently, Study 2 also measures assents. We test whether pausing more leads to more assents, and whether this, in turn, drives the effect of pause frequency on perceptions.
	Third, we explore an important boundary condition. While we have suggested that pausing can be beneficial, prior work on monologues suggests that this may not always be true (Aronovitch 1976;  Burgoon et al. 1990; Leigh and Summers 2002).  Building on this, we suggest that an important boundary condition may be the degree to which the audience is engaged in the conversation.  In the field data, customers took the initiative to call for help, and thus were actively engaged in the conversation.  But if people are less engaged in the problem (e.g., as some participants following instructions in an experimental task may be), they may just want the conversation to be over and thus be annoyed that pauses prolong the interaction.
	Consequently, we measure participant engagement in the problem and test whether it moderates the effect.  Specifically, we capture how engaged experimental participants are in the interaction, and explore whether the positive effect of pausing disappears among participants who are not engaged.

Method

	Because it enabled live voice conversations, we recruited participants from an online participant pool managed by a U.S. university. Anticipating recruitment challenges during the Covid-19 pandemic, we set an a priori rule dictating that data collection would stop if we were unable to fill at least 50% of the time slots posted during a week. After ten weeks of scheduling and attempting to fill sessions, 236 participants completed the study. We excluded 19 participants who experienced audio or internet connectivity issues interfering with their ability to communicate with confederates (exclusion rates did not differ across conditions, OR = 1.12, 95% CI [0.44, 2.87], z = 0.24, p = .811), leaving a final sample of 217 (MAge = 22.23 years, SD = 5.80). Results are the same if these participants are included.This sample was sufficient to detect effects of d = 0.39 with 82% power. All participants passed comprehension checks verifying their understanding of study procedures before proceeding to the main study (they were allowed multiple attempts to demonstrate comprehension).  
	Leveraging a task used in prior conversational dynamics research (Clark and Wilkes-Gibbs 1986), participants worked with an online partner (communicating through audio only) to construct a Tangram figure that only their partner could see. To ensure experimental control, the “partner” was actually a confederate who followed a script. A video, generated from a karaoke-synchronized lyrics program, guided confederates through each line of the script at a predetermined pace (see Figure 2). It also ensured that they spoke at a constant tempo. See Web Appendix for the confederate script and process used to ensure ecologically valid speech pacing for each line and pauses that resembled the pauses observed in Study 1.[footnoteRef:3] [3:  No participants expressed suspicion about whether confederates were actual research participants. Consistent with the goal of creating a conversation, 96% of participants replied at some point during the portion of the interaction where confederates provided instructions.] 


FIGURE 2
KARAOKE-SYNTHESIZED VIDEO DISPLAYING CONFEDERATES’ SCRIPT
	Okay, give me a second
	Okay, give me a second
	Okay, give me a second

	(00:00.14)
	(00:00.92)
	(00:01.48)




Note. Timestamps displayed below each screenshot. Full videos can be accessed at https://bit.ly/lowpause and https://bit.ly/HighPause.


The only difference between conditions was how frequently the confederate paused while instructing the participant on how to build the puzzle. For each participant, the confederate was randomly assigned to low or high pause frequency. In the low pause frequency condition, the video led confederates to pause every so often (i.e., once every 7.5 seconds). In the high pause frequency condition, the confederate paused more frequently (i.e., once every 3.8 seconds). Both conditions used the same mean pause length (1.6 seconds, SD = 1.4) and pause frequency did not impact whether participants solved the puzzle.
Measures. At the end of the study, we captured the same dependent measure as the first study, how helpful participants perceived their partner (1 = “not at all helpful,” 100 = “extremely helpful”).  One participant did not complete this item and thus does not appear in analyses for this item. 
To capture assents, hypothesis-blind coders listened to each interaction and counted how many times participants interjected to assent. Seven coders were highly reliable on a subset of 20 recordings ( = .99) and were randomly distributed to code the rest. One participant was not recorded due to an error, so they could not be included in assent analyses.
To measure participant engagement in the problem, we used a common proxy from prior research (i.e., suggesting how to solve a problem, Anderson and Kilduff 2009; Zhang and Bartol 2010). Two independent coders counted how many times participants suggested ways to solve the puzzle ( = .72).
Analysis. As in Study 1, we report hierarchical regression models that nest participants within partners (random intercepts estimated with maximum likelihood estimation). We used the same Poisson regression model as Study 1 to estimate the effect of pausing on assents[footnoteRef:4] and a linear model to estimate the effect of pausing on perceptions.  [4:  As in Study 1, the count measure of assents deviated from normality due to a right skew, skewness = 0.67, p < .001. Therefore, while results are the same using a linear model [F(1, 212) = 44.46, p < .001], a Poisson count model seemed more appropriate.] 


Results

[bookmark: _Hlk91566445]First, the effect of pausing on positive perceptions was moderated by engagement, B = 10.45 (SE = 4.02), z = 2.60, p = .009.  For participants who were engaged in the interaction (i.e., +1 SD above the mean), consistent with Study 1, pausing more led communicators to be perceived more positively, B = 8.40 (SE = 3.58), d = 0.32, 95% CI [0.05, 0.59], z = 2.35, p = .019. Among participants who were not engaged (-1 SD; i.e., zero engagement), however, this effect was mitigated, B = -2.10 (SE = 2.88), d = -0.10, 95% CI [-0.37, 0.16], z = 0.73, p = .47. 
Second, consistent with our theorizing and the results of Study 1, pausing more encouraged assents (MHigh = 9.66, 95% CI [8.66, 10.65] vs. MLow = 5.47, 95% CI [4.76, 6.19], IRR = 1.72, 95% CI [1.42, 2.08], z = 5.55, p < .001. This was not moderated by engagement, B = -0.18 (SE = 0.15), z = 1.17, p = .24, and pausing more encouraged assents among both participants who were engaged in the interaction, B = 0.42 (SE = 0.17), IRR = 1.52, 95% CI [1.09, 2.11], z = 2.46, p = .014, and participants who were not, B = 0.59 (SE = 0.12), IRR = 1.81, 95% CI [1.43, 2.29], z = 4.94, p < .001.
[bookmark: _Hlk91566899]Finally, consistent with our theorizing and the results of Study 1, assents mediated the effect of pausing on perceptions. Assents predicted positive perceptions even after controlling for pausing, B = 1.17 (SE = 0.27), z = 4.29, p < .001 and a bootstrap with 5,000 replications revealed an indirect effect of pausing on positive perceptions through assents, 95% CI [0.39, 0.86].[footnoteRef:5] This was not moderated by engagement, B = 0.09 (SE = 0.39), z = 0.22, p = .82, and taken together with the above, indicate that assents mediate the effect of pasuses on positive perceptons among both engaged and non-engaged participants.[footnoteRef:6]  [5:  A multilevel linear regression model nesting participants within confederates found the same effect, 95% CI [2.25, 6.97].]  [6:  Indeed, even controlling for pausing, assents predicted positive perceptions both among participants who were engaged in the interaction (i.e., +1 SD above the mean), B = 1.44 (SE = 0.36), r = 0.27, 95% CI [0.14, 0.39], z = 4.05, p < .001, and participants who were not (-1 SD; i.e., zero engagement), B = 1.35 (SE = 0.32), d =  0.27, 95% CI [0.15, 0.39], z = 4.15, p < .001.] 


Discussion

Results of Study 2 underscore the findings of the field data in a controlled setting.  First, consistent with the results of Study 1, pauses influenced how communicators were perceived.  In this case, experimentally manipulating how often speakers paused during their conversational turns was able to change how favorably others perceived them.  
Second, Study 2 further demonstrates the underlying process behind the effects. Consistent with our theorizing, when speakers paused more, their conversation partners assented more, which led them to perceive the speakers more positively.
Third, the results highlight an important boundary condition.  Despite robust evidence that pausing elicits assents, and that assents lead speakers to be perceived more positively (i.e., an indirect effect), the overall effect of pauses on perceptions depended on how engaged participants were in the conversation. While pausing always led conversation partners to assent more, and this always led them to perceive speakers more positively (i.e., no moderation of the indirect effect), pausing’s positive effect on perceptions was mitigated among participants who were not engaged in the task. If only one party is engaged, the interaction may be more like a monologue, and pauses may be less effective, or even produce the negative consequences observed in prior research (e.g., Burgoon et al. 1990; Leigh and Summers 2002; Reynolds and Gifford 2001). Unengaged people may just want the conversation to be over, for example, and be annoyed that pauses prolong the interaction. 
Indeed, rerunning the moderation analyses to account for pausing’s indirect effect through assents (i.e., including assents as a covariate) shows the same pausing X engagement interaction B = 11.43 (SE = 3.80), z = 3.01, p < .003, but slightly different remaining direct effects. While pausing more encouraged positive perceptions among engaged participants (albeit non-significantly, B = 3.67 (SE = 3.51), z = 1.05, p = .30), pausing more reduced positive perceptions among unengaged participants (B = -7.83 (SE = 2.94), d = 0.36, 95% CI [0.09, 0.63], z = 2.66, p = .008). Combined with the main results, this provides evidence for competitive mediation among unengaged participants (see Zhao, Lynch, and Chen 2010). Beyond pausing’s positive indirect effect through assents that held irrespective of participants’ engagement, pausing also has a negative effect for unengaged participants.

GENERAL DISCUSSION
	
Across a wide variety of contexts, people want to be perceived positively. Consumers want to be perceived positively by their peers, employees want to be perceived positively by their colleagues, and salespeople want to be perceived positively by clients. Consistent with this importance, decades of research on customer experience has examined strategies and tactics (e.g., apologies or discounts) that shape consumer attitudes and behaviors.
But while it is clear that certain tactics, or approaches, impact customer satisfaction and purchase, less is known about how a simpler, more fundamental feature of social interactions (i.e., paralanguage) might shape how communicators are perceived.  
	The present work begins to address this gap.  Specifically, a multi-method investigation examines the impact of a particular acoustic cue (i.e., pause frequency). Automated speech analysis and natural language processing of hundreds of customer service calls illustrates that customers are more satisfied when service representatives pause more frequently during conversation (Study 1).  This result persists controlling for various aspects of the call, employee, and customer, and manipulating pause frequency experimentally (Study 2) provides more direct causal evidence of its impact.  By combining experimental evidence and field data, we underscore pausing’s effect while also documenting it’s importance in real customer interactions.
	The results also document the underlying process behind this effect. When speakers pause more frequently, listeners are more likely to verbally assent, which, in turn, led them to perceive the speaker more favorably.  We demonstrate the process experimentally (Study 2) and in the field (Study 1), and a turn-by-turn analysis further documents that employee pausing has a proximal impact on customer assents. 

Theoretical and Practical Implications

[bookmark: _Hlk91576091]This work makes a number of contributions to both theory and practice. First, most narrowly, we provide an important corrective to the notion that pausing is detrimental. While some work suggests that pausing may lead communicators to be perceived more negatively, by focusing on pre-recorded statements (e.g., Aronovitch 1976) or public speeches (e.g., Burgoon et al. 1990; Leigh and Summers 2002) it has ignored how pausing might play out in conversations.  We demonstrate that in conversational contexts, pausing can actually lead speakers to be perceived more positively because they encourage conversation partners to assent to what was said.
[bookmark: _Hlk79742470]Second, we highlight the importance of paralanguage, or acoustic properties of speech, in how communicators are perceived. An emerging stream of work has begun to explore how language shapes consumer behavior (e.g., Pogacar et al., 2018; Moore and Lafreniere 2020; Moore and McFerran 2017; Lee 2021; Lee and De Fortuny 2021).  But while this work has provided a range of important insights, less is known about the impact of acoustic cues (c.f., Wang et al. 2021). Our findings demonstrate the power of a particular acoustic feature (i.e., pausing) and will hopefully encourage more work in this exciting space.
[bookmark: _Hlk74667164][bookmark: _Hlk91680868]Third, we demonstrate the social role of assents. While some work has found that nonverbal signals of agreement (e.g., head nodding) can encourage positive reactions to messages and objects (Briñol and Petty 2003; Tom et al. 1991; Wells and Petty 1980), less work has examined linguistic assents (e.g., “yeah”) and how they might impact interpersonal interactions. We find that assents can impact how conversation partners are perceived. Future research might consider how these linguistic devices play out in other contexts.
[bookmark: _Hlk74667174]	Fourth, we deepen understanding of what causes assents in the first place. While it’s clear that assents have beneficial consequences, it’s less clear how to generate them. Assents may encourage positive impressions, but beyond telling people to nod their heads, how can conversation partners encourage assent? Our results suggest that pausing may be one useful strategy. Pausing more while speaking should encourage listeners to assent, generating positive downstream consequences for speakers. 
Fifth, from a more practical standpoint, these findings have clear implications for communicators. From organizations trying to improve customer satisfaction to advisors trying to recruit more clients, our results suggest that pausing more can be a simple, and effective strategy.  Consequently, when providing guidelines for speaking to consumers, customers, and clients, companies may want to encourage frontline employees to pause more frequently.  
Similar effects may extend to other types of communicators.  Pausing more might lead politicians, teachers, doctors, and a range of other speakers to be perceived more positively.  The same goes for everyday interactions. Whether chatting with colleagues at the office, or conversing over a first date, pausing more may facilitate positive impressions.
That said, the moderation results in Study 2 suggest an important boundary condition.  When conversation partners are not as engaged in the discussion, the power of pauses may dissipate.  While it may still encourage assents, for people who just want the conversation to be over, pausing may feel like an unnecessary delay, mitigating its benefits.

Directions for Future Research

As with any investigation into a new area, there are a number of interesting questions for future research. First, work might explore other strategies speakers can use to elicit assents. Given conversation partners tend to mimic one another (Moore and McFerran 2017), one way to encourage assents might be for speakers to assent themselves.  Pairing this with a nonverbal signal of agreement (e.g., a head nod or thumbs-up) might increase assents even further.  Regularly combining pauses with simple questions (e.g., “Does that make sense?”) might also be useful.  This should encourage conversation partners to recognize that the speaker is looking for a signal of comprehension, which should encourage assent. Understanding how to combine pauses and other cues to elicit assents may not only enhance communicators’ ability to help others, but also shed light on how pauses can be used more effectively in monologue-type settings (e.g., presentations and recordings).
Work might also consider the role of context. Our studies focused on problem-solving conversations, such as addressing customer issues (Study 1), or helping people solve a puzzle (Study 2). Like advice or group decision-making contexts, these situations involve conversation partners who are (usually) motivated to comprehend and act on what speakers say. Consequently, they should be attuned to cues like pauses that provide them with opportunities to signal their understanding by assenting. In other conversations, however, people might not be as motivated to signal understanding. When having an uncomfortable conversation with a coworker about a controversial political issue, for example, conversation partners may prefer to stay silent or interject during a pause to change the topic of conversation (Sun and Slepian 2020).  
Other paralinguistic cues also deserve more attention.  In addition to pauses, speakers can modulate things like pitch, volume, or speech rate.  They can speak louder or softer, faster or slower, and in higher or lower pitches.  Further, beyond the average level of these aspects, they can also modulate their variability.  Indeed, preliminary work suggests that by signaling confidence, concentration, or emotion, vocal features can shape communicators’ ability to persuade (Van Zant and Berger 2020; Wang et al. 2021).  Future research might examine what various paralinguistic cues signal about communicators, and how that might impact subsequent consumer behavior.

Conclusion

The present research highlights the power of pausing.  Results demonstrate that a simple, subtle vocal feature (i.e., how frequently communicators pause) can have an important impact on how communicators are perceived.  Pausing more during conversational turns can encourage conversation partners to assent, which in turn leads speakers to be perceived more positively. This has clear implications for customer service representatives, salespeople, or anyone trying to make a positive impression.  Hopefully this work will encourage more research on how paralanguage shapes consumer behavior.
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