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Abstract 

This paper explores the dynamics of interpersonal vocal communication in a question and 

answer setting. We adapt a novel machine learning technique to a sample of more than 600,000 

earnings call questions and answers to construct voice emotion measures. We present evidence 

of reciprocal behaviour in vocal interactions between managers and analysts. Managers are 

likely to respond with negative voice emotions when faced with negative questions from 

analysts. This reciprocal effect is stronger when the respondent manager is female, but weaker 

when the analyst is more experienced and when the analyst dialogues with the CEO or an older 

manager. We identify voice as an important channel for information exchange in social 

interactions by showing that analysts incorporate information embedded in vocal reciprocity 

when forecasting earnings. 
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1. Introduction  

Earnings conference calls are considered an effective mechanism in mitigating frictions arising 

from the asymmetric distribution of information. Prior evidence suggests that the question-and-

answer (Q&A) session is the most informative part of an earnings conference call, which is in 

large part attributable to dynamic verbal interactions between managers and analysts (Frankel 

et al., 1999; Matsumoto et al., 2011). However, to date, there is a paucity of  evidence regarding 

the impact of nonverbal analyst-manager interaction on information exchange. This paper 

draws insights from a nuanced but important mechanism grounded in the psychology and 

communication theory that can facilitate information exchange between managers and analysts. 

In particular, we investigate whether managers engage in reciprocal communication towards 

analyst questions during vocal interactions, and whether this reciprocal behavior improves the 

information set to analysts.  

The reciprocal effect, which has a long-standing tradition in psychology, posits that 

individuals have a tendency to adjust their interaction styles to align with those of their 

counterparts (Burgoon et al., 1987). Analogous to Newton’s Third Law of Motion, which states 

that “to every action, there is an equal and opposite reaction”, reciprocity plays a vital role in 

communication. When exchanging messages, communicators may engage in symmetrical 

patterns of reciprocal responses by providing similar messages (e.g., smiling elicits a smile; a 

frown elicits a frown). Alternatively, individuals may exhibit non-reciprocal responses, 

characterized by compensating with an opposite response pattern or opting not to respond, to 

the communications of others (Buck and VanLear, 2002). While reciprocal communication 

could occur at a subconscious level, it may also be utilized strategically. As documented in the 

psychology literature (e.g., Zuckerman et al., 1982; DePaulo, 1992), the tone of voice can 

convey spontaneous non-verbal cues and information that speakers may wish to conceal. Hence, 

the voice emotion embedded in reciprocal interactions could signal important information that 

communicators may not wish to otherwise reveal. 

Empirically investigating reciprocal interpersonal behaviour is challenging because it 

requires an interactive communication setting. We overcome this hurdle by utilizing the 

question and answer sessions of earnings conference calls, as it allows one to observe 

interactions between analysts and managers, particularly through the vocal channel. In order to 

assess reciprocal communication, we focus on managerial responses to analysts’ negative voice 

emotions. We adopt this approach for two reasons. First, prior evidence in the field of social 

psychology suggests that negative information receives more processing and exerts a more 

substantial impact on individuals than equally intense positive information (Ito et al., 1998; 
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Baumeister et al., 2001). For instance, prior research shows that human facial expressions of 

anger and fear are more readily associated with aversive events than happy or neutral 

expressions (Öhman and Dimberg, 1978). Second, prior work suggests that market participants 

perceive negative information disclosed during earnings conference calls as more credible than 

positive information, irrespective of whether the information is provided by managers or 

analysts (Rogers and Stocken, 2005; Mayew et al., 2020).  We, therefore, contend that directing 

attention towards analysts’ negative questions can better capture managerial reciprocal 

responses. Faced with negative voice emotions,  managers can respond in two ways. On the 

one hand, managers may exhibit unconscious reciprocal responses with negative emotions if 

they possess negative private information. On the other hand, managers may strategically 

express compensatory responses with positive emotions. Ultimately, whether managers exhibit 

reciprocity when responding to analyst questions is utlimately an empirical question; one which 

we seek to answer in the present study.  

In order to study the interpersonal vocal communication between managers and 

analysts, we hand-collect audio recordings of earnings conference calls for S&P 500 

constituents held during the period of 2010 to 2021 from the Capital IQ database. To track 

analyst-manager dyad conversations, we use  the Q & A session of these conference call 

recordings to construct a dataset of 609,065 unique question-and-answer pairs. Similar to 

Gorodnichenko et al. (2023), we develop a customized deep learning model to quantify the 

voice emotion of the questions posed by analysts and responses  supplied by  managers. Each 

question or answer is labelled with one of three emotional states as follows: negative (“sad” 

and “angry”), neutral, and positive (“happy” and “pleasantly surprised”).  

We commence our empirical analysis by exploring managers’ vocal responses to 

analysts’ questions at the question-and-answer pair level. Consistent with the reciprocal effect 

in interpersonal communication that individuals respond with a reciprocal or matching 

behavior pattern to their interacting partners (Burgoon et al., 1987), we find evidence of 

emotionally reciprocal behaviour in analyst-manager interactions. That is, in response to an 

analyst asking a question with negative voice emotion, a manager is more likely to express 

negative voice emotion. The reciprocal effect is economically significant. Compared with 

questions with positive or neutral voice emotions, negative voice emotion of an analyst is 

associated with a 44.76% increase in the likelihood of triggering a negative response from a 

manager (relative to the sample average). We also find evidence of gender difference in vocal 

expressions of emotions during the analyst-manager dialogue. Female managers are more 

likely to express negative voice emotions compared to male counterparts. This finding accords  
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with prior evidence in the psychology and sociology literature, which suggests that women are 

generally more emotionally expressive than men (Fujita et al., 1991; Birditt and Fingerman, 

2003). The estimates are robust to controlling for time-invariant firm characteristics and time-

invariant call characteristics.  

To gain further insight into the reciprocal effect, we investigate whether the strength of 

managers’ reciprocal response towards analysts depends on a range of manager, analyst, and 

earnings call characteristics. We find that female managers exhibit a stronger reciprocal effect 

in response to  negative questions, while CEOs and older managers display weaker reciprocal 

responses. These findings suggest that female managers may be more emotionally responsive, 

and are thus more prone to analyst influence. In contrast, CEOs and senior managers with  more 

experience of dealing with analysts are better at regulating their emotions (Gross et al., 1997), 

and are consequently less susceptible to influence from the emotional state of the analyst. We 

also find that the negative voice emotion of a more experienced analyst is less likely to trigger  

reciprocal responses and that reciprocal responses get stronger with call duration (possibly 

because managerial tiredness). 

We also study the dynamic nature of  vocal responses. If an analyst expresses a negative 

voice in a preceding question, it might set managers to a negative mood during the entire call, 

responding with negative voice emotions to subsequent questions. To explore this, we consider 

three indicators of an analyst’s voice emotions, comprising: the voice emotion of the last 

question in the same call; the cumulative voice emotion of earlier questions in the same call; 

and the aggregated voice emotion of the same analyst in the recent call. We find that if an 

analyst expresses negative voice emotion in previous questions or even in the previous call, it 

can trigger negative reciprocal responses from managers in subsequent interactions. This 

finding provides further evidence that managers’ vocal reciprocal responses are influenced by 

analysts’ questioning behavior. 

In the second part of the paper, we explore the consequences of managers’ reciprocal 

responses at the call level. Due to the public nature of conference calls, the information revealed 

during manager-analyst conversations should update not only the information set of 

participating analysts, but also that of all analysts covering the firm. Drawing from insights 

afforded by prior linguistics literature (e.g., Caffi and Janney, 1994), which suggest that voice 

contains incremental information over the verbal text, we center on the information exchange 

between managers and analysts, and investigate how managers’ reciprocal responses to 

analysts’ negative questions can affect analyst earnings forecasts. In order to investigate this 

possibility,  we aggregate managers’ vocal responses for a given conference call by counting 
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the occurrence of reciprocal responses (negative question-negative answer pairs) and 

compensatory responses (negative question-positive answer pairs). We find a positive 

relationship between reciprocal vocal responses and directional forecast errors, but a negative 

effect on absolute forecast errors. Economically, a one-standard deviation increase in vocal 

reciprocity results in a 12.95% increase in forecast errors and a 8.78% increase in forecast 

quality over the sample median. This suggests that the reciprocal response of managers to 

analyst negative voice emotions may carry negative value-relevant information. Such 

emotionally charged information is then integrated by analysts into their future forecasts, 

leading to the issuance of more pessimistic, but also more precise earnings estimates. 

We next exploit the variation in firm characteristics to test the mechanism that can 

explain the impact of reciprocal responses on earnings estimates. A potential explanation is the 

information exchange dynamics between analysts and managers. Here the questioning 

behavior of analysts reflects their demand for information, and the answering behavior of 

managers reflects their information provision. If the information exchange argument holds, we 

would expect to observe a more pronounced impact of managers’ reciprocal responses on 

earnings forecasts for firms with a weak information environment. This is because, for such 

firms, the information disclosed during the earnings conference call is more sensitive to 

analysts. 

To explore this possibility, we conduct a heterogeneity test on firms’ information 

environment. Particularly, we use analyst coverage, market capitalization and stock return 

volatility to capture information uncertainty or asymmetry. We then partition firms into 

quartiles based upon these three measures. We find that the predictive power of vocal responses 

on earnings estimates is contingent on the level of information uncertainty. Consistent with 

priors, the positive relationship between reciprocal responses and forecast errors is stronger for 

firms with weaker information environment (low quartile of analyst coverage and market 

capitalization, and the highest stock volatility quartile). Similarly, the negative relationship 

between reciprocal responses and absolute forecast errors is stronger in firms with greater 

information uncertainty (low quartile of analyst coverage and high stock volatility quartile). 

In an additional test, we refine the sample solely to CEOs who attend the earnings 

conference call more frequently and have greater participation compared to other managers 

(De Amicis et al., 2021), and then study the impact of their vocal responses on earnings forecast. 

We find that CEOs’ reciprocal responses towards  negative questions is associated with  more 

pessimistic earnings estimates, and higher earnings forecast quality, consistent with analysts 

learning from how managers respond to negative question. 
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Our work contributes to the interdisciplinary literature on reciprocal effects in social 

interactions. In the field of psychology and linguistics, many studies rely on laboratory 

experiments to explore the nature of dyad interaction behavior, specifically how individuals 

transmit information, and document the pattern of reciprocity in interpersonal communication 

(e.g., Burgoon et al., 1987; Buck and Vanlear, 2002; Deng et al., 2021). Social interaction 

behavior is also of particular interest in the context of earnings conference calls, which involve 

dynamic conversations between managers and analysts. A related (albeit small) literature 

examines the manager-analyst dialogue with respect to engagement quality (Rennekamp et al., 

2022), managerial non-answers (Gow et al., 2021) and conversation length (Mayew et al., 

2020). We extend the literature by providing novel evidence regarding the role of reciprocal 

behavior in a manager-analyst communication setting. Our findings suggest that managers 

respond with a reciprocal pattern to analysts’ voice emotions during questioning, and that the 

reciprocal responses facilitate information exchange between managers and analysts. 

We also contribute to the strand of literature exploring non-verbal communication as a 

means of corporate disclosure. Prior work in psychology (Zuckerman et al., 1982;Scherer et 

al., 2003) contends that vocal cues carry valuable information beyond  verbal and body 

language channels. However, to date,  evidence on vocal communications in the context of 

earnings conference calls is rather limited. Using commercial automated vocal emotion 

analysis software to detect managerial affective states, Hobson et al. (2012) generate vocal 

dissonance markers, and find that vocal dissonance markers are positively associated with the 

likelihood of financial misreporting. Mayew and Venkatachalam (2012) find managers’ 

positive (negative) managerial vocal emotions are positively (negatively) related to 

contemporaneous stock returns and future unexpected earnings. In the present study, we instead 

investigate the anatomy of analyst-manager dynamics by focusing on the information disclosed 

at a granular question-and-answer level of earnings conference calls. Our machine learning 

model enables us to identify discrete vocal emotions (“anger”, “happiness”, “neutral”, 

“pleasantly surprised”, and “sadness”) in response to analysts’ questions. We provide new 

evidence that reciprocal voice emotions exhibited by managers are informative to analysts. 

We also contribute to the upper echelons theory that the extent to which environmental 

stimuli influence the executive (decisions) depends on the executive filtering process, including 

their limited field of vision, selective perception, and interpretation of the event (Hambrick and 

Mason, 1984). For example, by integrating upper echelons theory with the reciprocal effects 

of media influence model, Gamache and McNamara (2019) find firms’ subsequent acquisition 

activity is influenced by how sensitively CEOs react to external negative feedback andbad 
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press. In this study, we introduce a new external stimulus in the form of analysts’ negative 

questioning during earnings conference calls, and investigate  how managers respond to this 

external stimulus. We draw upon prior findings in psychology research, which suggest that 

reciprocity is a personality trait (Perugini et al., 2003) and provide new evidence that when 

responding to a negative stimulus, managers’ reciprocal behavior varies by gender, age and 

position.  

The remainder of the paper is organized as follows. Section 2 describes the data sources 

and samples. Section 3 reports estimates of managers’ vocal responses towards analysts during 

Q&A session of earnings conference calls. Section 4 studies the implications of managerial 

vocal responses. Section 5 concludes.  

 

2. Data and Summary Information 

2.1 Data Source and Sample selection 

We collect audio recordings of quarterly earnings conference calls from Capital IQ, 

which has been archiving conference call audio files since 2010 and call transcripts since 2006. 

As we have to manually extract audio files from Capital IQ, we restrict our analysis to 

companies that belong to the S&P 500 index since 2010. Along with each audio recording, we 

also collect the corresponding transcript.  

The conference calls contain a presentation session delivered by managers and a 

question-and-answer (Q&A) session during which analysts ask questions and managers 

respond to them. In this study, we focus solely on the Q&A session, as it offers a unique insight 

into the interactions between the management (e.g., CEO, CFO, investor relation officer, COO) 

and analysts. These sessions are typically less scripted and more spontaneous compared to the 

presentations. The transcript records the date and time of the call, alongside the company 

details (i.e., name and ticker). In the transcript of the Q&A session, each participant (i.e., call 

operator, analyst, manager) is listed in a separate paragraph. The name and affiliation of the 

analyst asking the question and the name and title of the manager answering the question are 

provided at the beginning of each conversation. Analysts and managers take turns speaking 

during the Q&A session, and operators introduce the analyst before each question. This enables 

us to segment the transcript of the Q&A sessions into sequential individual sections of the 

speech (herein talk) by analysts, managers, and the operator. 2  We then synchronize the 

transcripts with the audio files to determine the start time and end time of each individual talk 

 
2 We remove the operator remarks in the audio and text analysis. 
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and then cut the audio files into clips based on these timestamps of individual pieces of speech 

(or "talks"). 

To analyze the analyst-manager interactions, we remove the operator remarks from the 

audio and text, and construct Q&A pairs between analysts and managers based on their 

sequential talks. Each Q&A pair begins with the name of an analyst and ends with the name of 

the following analyst (which could be the same or a different analyst). We exclude individual 

talks that are not related to a question or answer.3 When an analyst raises a question, it can be 

addressed by one or several managers. In situations where multiple managers provide answers 

to a single query, the question is reiterated for each corresponding response, ensuring that each 

Q&A pairing comprises of a question raised by the analyst and a single answer from one 

manager. We also match the name of each manager in the Q&A pairs with data from BoardEx 

and Capital IQ in order to gather demographic information (i.e., gender and age). The gender 

of the analysts is detected through the Namsor API.4 We complement the gender data by 

manually searching Capital IQ. If relevant information is not available, we exclude that 

particular Q&A pair from our analysis.  

Finally, using the company identifier, we merge the conference call data with financial 

information from Compustat, CRSP, and analysts’ forecasts data from Capital IQ. This results 

in a sample of 609,065 Q&A pairs, stemming from 4,679 managers and 6,183 analysts, from 

quarterly earnings conference calls held by S&P 500 firms between 2010 and 2021. We also 

aggregate the data at the call level, creating a dataset of 22,032 firm-quarter observations for 

our analysis of analyst earnings forecasts. 

 

2.2 Measuring Vocal Response 

Our objective is to construct a measure of managers’ reciprocal responses in voice 

emotion to analyst’s negative questions during earnings conference calls. To this end, we 

develop a neural network model to quantify the emotional state of both the analysts’ questions 

and managers’ answers. Our approach is similar to that employed by Gorodnichenko et al. 

(2023), who extracted emotions from the speeches of Fed chairs.  

We use two widely used voice emotion datasets, the Ryson audio-visual database of 

emotional speech and song (RAVDESS) and the Toronto emotional speech set (TESS), to train 

 
3  For example, pieces of speech such as “My questions have been asked and answered.”, or “Thank you, 

everybody, for joining us on the call today.” are removed from our analysis. 
4 https://namsor.app/ uses machine learning techniques to classify names by ethnicity, gender, and religion. It 

offers a high degree of accuracy and recall, and a global coverage for gender name inference. 
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and validate our neural network model. RAVDESS features 12 female and 12 male actors 

speaking English in eight emotional states (happy, pleasantly surprised, fearful, calm, neutral, 

disgusted, sad, and angry). TESS features 200 words spoken in seven emotional states (happy, 

pleasantly surprised, angry, disgusted, afraid, sad and neutral) by two English actresses. As 

voice emotions of fear and disgust are less likely to be displayed during earnings conference 

calls, we focus on five emotions: happy, pleasantly surprised, neutral, sad and angry.  

We utilize the Librosa audio library to extract the acoustic features of emotions from 

the RAVDESS and TESS datasets. As the use of several audio features can produce a more 

detailed description of a sound and improve the performance of speech emotion recognition, 

we focus on three different spectral representations of a sound: Mel-frequency cepstral 

coefficients (MFCCs), Chromagram, and Mel spectrogram frequency (Mel) (Likitha et al., 

2017; Issa et al., 2020; Patni et al., 2021). Specifically, MFCCs and Mel capture the timbre 

fluctuation of a sound, while Chromagram detects pitch classes and harmony. 

Based on the acoustic features extracted from the RAVDESS and TESS, we build a 

neural network model, a computing system that mimics the information processing of the 

human brain to classify the emotional states of vocal communications. Our neural network 

model includes three fully connected layers, with three nodes in the input layer representing 

these three acoustic features (Mel coefficients, MFCCs, and chroma coefficients), a hidden 

layer with activation functions, and the output layer with five nodes representing five emotional 

states (happy, pleasantly surprised, neutral, sad and angry). We use 80% of the RAVDESS 

dataset for training and 20% for testing. After experimenting with different types of layers, 

layer combinations and activation functions, we obtain a network with three fully connected 

layers with 512 (128) nodes in the first (second) hidden layer, a 0.1 dropout after each hidden 

layer, and the RELU SoftMax activation function. Our trained model achieves a validation 

accuracy of 90%. Regarding the individual emotional state, we achieve an accuracy score of 

88% for “happy”, 71% for “pleasantly surprised”, 92% for “neutral”, 92% for “sad”, and 94% 

for “angry”.  

After training the neural network to detect speech emotions based on variations in vocal 

features, we apply the trained model to audio clips of conference calls and classify the 

emotional state for each question asked by the analyst and each answer given by the manager. 

In order to prepare the audio signal inputs, we first synchronize the audio recording of the Q&A 

sessions from conference calls with their corresponding transcripts, which results in sequential 

text segments that are coded with timestamps. Each text segment corresponds to a piece of 

speech by an individual analyst (question) or a manager (answer). This process provides the 
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start and end times for each question and each answer in the audio recording. In our audio 

sample, most questions last for less than 1 minute, and most answers run for 10 seconds to 

three minutes. Next, we segment each conference call audio file into separate clips based on 

the timestamps of questions and answers. These audio clips are then fed into the neural network 

for the classification of the emotional state of questions and answers. Each audio clip is labelled 

with a predicted emotional state (happy, pleasantly surprised, neutral, sad or angry). We further 

categorize the voice emotion of each question and each answer into neutral, positive (happy 

and pleasantly surprised), or negative (angry and sad) states. 

For each question-and-answer pair, we create two variables to measure the vocal 

emotion expressed by the analyst and the manager. Negative Voice Question and Negative 

Voice Answer take the value of one if the analyst’s or manager’s voice emotion is negative and 

zero otherwise. To examine how managers respond to analysts’ negative questions, we 

consider two scenarios: a vocally reciprocal response, where the manager responds with a 

negative voice emotion to an analyst’s negative question, and a vocal compensatory response, 

where the manager responds with a positive vocal emotion. For each conference call, we 

calculate the occurrence of reciprocal or compensatory response pairs during the Q&A session, 

and then divide by the total number of Q&A pairs as follows, 

 

 Vocal Reciprocity =
No.of Vocally Reciprocal Response Pairs

No.of Total Q&A Pairs
 

 Vocal Compensation =
No.of Vocally Compensatory Response Pairs  

No.of Total Q&A Pairs
 

 

2.3 Measuring Text Sentiment 

To measure the tone of the text in verbal communications, we utilize FinBERT, a pre-

trained language model that is based on bidirectional encoder representations from a 

transformers model (BERT). BERT is a highly effective tool for interpreting texts and 

surpasses other natural language processing techniques, as it generates an embedding of a word 

considering both preceding and subsequent context. This results in high accuracy in several 

natural language processing tasks (Devlin et al., 2018). FinBERT, which is specifically fine-

tuned for financial language and introduced by Araci (2019), utilizes BERT to classify the 

sentiment of texts and documents. FinBERT has proven to outperform other state-of-the-art 

machine learning methods in natural language processing tasks in the financial domain.  

In order to quantify the text sentiment of both managers and analysts, we begin by 

partitioning the call transcripts into separate text segments. Each of these segments corresponds 



 11 

to a single question or answer. We next feed each individual question and answer text segment 

into the pre-trained FinBERT model. The FinBERT sentiment classifier assigns one of three 

sentiment states (positive, neutral, or negative) to each question and answer, along with a 

corresponding probability score for each emotion classification. Of these three states, we retain 

the sentiment state with the highest score (i.e., the highest probability output). 

For each question-and-answer pair, we create two text tone indicators, Text Answer and 

Text Question, which takes a value of 1 for positive sentiment, 0 for neutral sentiment, and -1 

for negative sentiment. To aggregate the text sentiment for each conference call, we calculate 

the average text tones of all managers (Manager Text Tone) and all analysts (Analyst Text Tone). 

 

2.4 Descriptive Statistics 

Table 1 reports the descriptive statistics for our sample. Panel A provides summary 

information on Q&A pair-level characteristics. It shows that participants, on average, are less 

likely to display negative vocal emotions during the Q&A session of earnings conference calls. 

We note that the average negative vocal emotion is 0.105 for answers and 0.215 for questions; 

thus, analysts exhibit more negative vocal emotions than managers. One possible explanation 

is that managers may feel pressured to maintain a positive image or reputation in public, which 

leads them to downplay negative sentiment and express confidence. A similar pattern is 

observed in the sentiment of verbal communications. The text tone of answers appears to be 

more positive than that of questions. Specifically, the average text tone score for managers’ 

answers, coded from -1 (negative) to 1 (positive), is 0.233, whereas for analysts’ questions it 

is 0.018. Panel B presents a summary of information on conference call-level characteristics. 

For an average earnings conference call, the mean value of aggregated compensatory responses 

is 0.178 when managers respond to analysts’ vocally negative questions. The mean value of 

aggregated negative reciprocal responses is 0.033 within our sample. 

 

<Insert Table 1 about here> 

 

3. Managers’ Vocal Responses in Earnings Conference Calls 

3.1 How Do Managers Respond to Analysts’ Questions? 

We begin our analysis by assessing the vocal responses of managers to the negative 

questions posed by analysts at the level of Q&A pairs. Specifically, we perform a linear 

probability model to examine whether the likelihood of a manager exhibiting negative vocal 

emotion is correlated with the negative vocal emotion of the analyst. The dependent variable 



 12 

is a negative vocal emotion indicator of the answer (Negative Voice Answer), and the main 

variable of interest is the negative vocal emotion indicator of the question. The regression 

specification also contains a vector of call-related variables that could affect the vocal emotion 

of the manager’s answer, including the order of the question in the Q&A session (Question 

Order), the gender indicator of the manager (Female Manager) and the analyst (Female 

Analyst), the text tone of the answer (Text Answer) and the question (Text Question), the 

manager’s age (Manager Age), the manager’s position (CEO) and the analyst’s experience in 

covering the firm (New Analyst). We also control for firm and time fixed effects, or conference 

call fixed effects in the estimation, and cluster standard errors at the firm level. 

The regression results are reported in Table 2, where all columns represent various 

combinations of controls. In columns (1) and (2), we include firm and time fixed effects to 

account for unobserved firm heterogeneity and differences in time trends and find evidence of 

emotionally reciprocal interactions in analyst-manager conversations. Specifically, the 

estimated coefficients on Negative Voice Question are negative and statistically significant at 

the 1% level, suggesting that managers are more likely to exhibit similar negative vocal 

emotions in response to analyst’s negative questions. After controlling for the call-related 

variables in column (2), we find that a question with negative vocal emotion is associated with 

a 4.7% increase in the likelihood of triggering a negative response from managers, compared 

with questions with positive or neutral vocal emotions. This effect is economically significant, 

which corresponds to 44.76% of the sample average.  

In column (3), we control for firms’ fundamentals. In particular, the regression 

specification includes market capitalization (MC) and total assets (TA) to control for firm size, 

book-to-market value (BM) to control for growth, and daily return volatility over the previous 

quarter (Vol) to control for risk. The controls also include forecasts errors (FE), stock return 

over the previous quarter (Stock Return), and the previous quarter’s turnover (Turnover). The 

estimated coefficient for Negative Voice Question shows similar significance and magnitudes 

to that reported in column (2).  

In column (4), we repeat the analysis by controlling for earning call fixed effects to 

capture the variation in managers’ vocal responses within each call and still observe reciprocal 

effects in the analyst-manager vocal conversations. The estimate indicates that a question asked 

with a negative vocal emotion is 10.48% more likely to be answered with a similar negative 

voice emotion, relative to the sample average. 

Our results provide novel evidence on reciprocal vocal communications between 

managers and analysts. The reciprocal effect, as documented in psychology research, 
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demonstrates that individuals tend to adapt their interaction styles to those of their counterparts 

(Burgoon et al., 1987). During a conversation, interacting parties might focus on each other 

and respond to the interacting partner with a reciprocal or matching behavior. We investigate 

such interaction in a corporate setting and find that, when the analyst expresses negative vocal 

emotion while asking a question, the manager is more likely to reciprocate with a negative 

response vocally. 

 

<Insert Table 2 about here> 

 

With regard to other characteristics, we also find that female managers are 10.3-11% 

more likely to exhibit negative voice emotions, compared to their male colleagues, with the 

effect significant at the 1% level. This finding is in line with previous research in psychology 

and sociology, which has generally shown that women tend to exhibit greater levels of 

emotional expression (e.g., Fujita et al., 1991; Birditt and Fingerman, 2003). Our result 

provides new evidence of the distinctive differences in vocal communication styles between 

men and women. 

Interestingly, we also find that managers adjust their vocal emotions depending upon 

the gender of the corresponding analysts. After controlling for firm and time fixed effects, the 

respondent manager is 0.6-0.7% less likely to display negative vocal emotion when answering 

a female analyst’s question, than when answering a male analyst’s question. This suggests that 

the manner in which questions are answered depends on who asked them. A respondent 

manager, on average, shows a more friendly and more positive attitude towards a female 

analyst than to a male analyst. These results, taken together, highlight the importance of gender 

in shaping managers’ vocal responses in oral communications. In addition, we show that 

managers appear to express more negative vocal emotions towards the end of a session. This 

is similar to the finding by Chen et al. (2018), which suggests that the time of day influences 

human mood, with managers becoming more negative in their text tone as the day goes on. 

Therefore, our findings suggest that during analyst-manager conversations, the voice emotion 

of respondent managers is associated with how the question is asked. 

3.2 What Enhances Vocal Reciprocity? 

To delve deeply into the interpersonal vocal communication of managers and analysts, 

we next investigate the extent to which the characteristics of the managers, the analysts and the 

call affect the strength of emotionally vocal reciprocity in analyst-manager conversations. 
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First, we estimate the impact of manager’s characteristics, with a focus on gender, age 

and position. The regression results are shown in Panel A of Table 3. Our findings reveal that 

female managers are more likely to display reciprocal vocal emotions in response to analysts’ 

negative questions compared to their male colleagues. This suggests that female managers are 

more susceptible to the emotional influence of the analysts with whom they interact with, 

which enhances their vocal reciprocity. In contrast, we observe that CEOs and older managers 

are significantly less likely to respond with similar negative vocal emotions to analysts’ 

negative questions than other managers participating in the calls. This finding implies that 

CEOs and senior managers are more capable of managing their emotions (Gross et al., 1997) 

and are less likely to be affected by the emotional state of the analysts.  

 

<Insert Table 3 about here> 

 

Second, we explore how emotionally vocal reciprocity may differ among analysts. We 

perform a regression analysis of managers’ vocal responses, with interactions between the 

analyst’s gender and experience measures and their vocal emotions. We consider two analyst 

experience measures: Calls Covered, defined as the number of calls the analyst has participated 

in during that quarter, and New Analyst to the firm. The results reported in Panel B of Table 3 

provide some evidence that the reciprocity effect is less pronounced among analysts 

participating in a higher number of conference calls throughout the quarter. That is, when a 

more experienced analyst raises a negative question, the manager is less likely to be 

emotionally affected to respond with similar negative vocal emotions. However, as suggested 

by the insignificant coefficient on the interaction term in columns (1) and (3), there is no 

statistical association between reciprocal effect and female analysts or new analyst. 

Next, we investigate how call characteristics shape managers’ reciprocal responses 

towards analysts, and the results are presented in Panel C of Table 3. The vocal reciprocity is 

found to be significantly stronger when the question is asked towards the end of a Q&A session. 

This implies that as the call progresses, managers tend to exhibit increased emotional 

expressiveness and are more susceptible to being influenced by the negative emotions of the 

analysts. 

In sum, our findings suggest that the strength of the emotionally reciprocal effect in 

analyst-manager communication varies upon the characteristics of the managers, the analysts, 

and the calls.  
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3.3 Dynamic Vocal Reciprocity 

Our analysis, thus far, has focused on how managers respond to the vocal emotion of 

the current question that is being put to them. However, during a conference call, it is possible 

that questions raised by analysts earlier in the call can also have an influence on a manager’s 

subsequent responses. For instance, if an analyst expresses a negative emotion in an earlier 

question, it is likely that managers will accommodate themselves to a negative mood 

throughout the call and will then respond with negative vocal emotion in their answers to later 

questions. To provide a complete picture of the overall implications of analysts’ emotions for 

managers’ vocal responses, we next focus on the analyst-manager dynamic interactions and 

investigate whether and to what extent prior questions affect managers’ current vocal emotions. 

Specifically, we create two variables: the vocal emotion indicator of the last question in the 

same call (Negative Voice Last Question), which takes the value of one if the analyst exhibits 

a negative vocal emotion in the last question, and the cumulative vocal emotions of questions 

(Cumulative Negative Voice Prior Questions), which is defined as the average value of 

Negative Voice Question in all earlier questions in the same call. 

 

<Insert Table 4 about here> 

 

As shown in Panels A and B of Table 4, we find evidence of dynamic reciprocal 

responses by managers, as suggested by the positive and significant coefficients of Negative 

Voice Question. More importantly, we find that the estimated coefficients of Negative Voice 

Last Question and Cumulative Negative Voice Prior Questions are significantly positive at the 

1% level across all specifications. This result suggests that it is not only the voice emotions of 

a current question but also those expressed by analysts in earlier questions that shape managers’ 

reciprocal responses. We provide novel evidence that analysts’ questioning behavior has an 

influence on managers’ subsequent answering behavior during the entire Q&A sessions of 

earnings conference calls. Thus, if an analyst asks a question with negative vocal emotions, the 

interacting manager will adapt to the negative mood and respond with a similar vocal emotion 

in subsequent interactions.  

In addition to the dynamic vocal reciprocity within the same call, the questions posed 

by the same analyst in a prior call may also influence the answering behavior of managers in 

the subsequent call. To examine the dynamic vocal reciprocity between calls, we perform the 

regression analysis for the aggregated vocal emotion of the same analyst in the last earnings 

conference call and report the estimates in Panel C of Table 4. The results on Negative Voice 
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Emotion Same Analyst Last Call, defined as the number of questions with negative vocal 

emotions relative to the total number of questions raised by the same analyst in the last call, 

are positive and significant at the 1% level across all specifications. This indicates that a 

manager responds with negative vocal emotion to the same analyst who previously exhibited 

negative vocal emotion during their prior call. 

Thus, our analysis suggests that analysts’ voice emotions in earlier questions or even in 

the prior call can elicit reciprocal responses from managers in subsequent interactions, which 

provides supportive evidence that managers’ voice emotion is impacted by the questioning 

behavior of the analyst. 

 

4. The Impact of Vocal Responses on Analyst Earnings Forecasts 

Research in linguistics (e.g., Caffi and Janney, 1994) has recognized that the voice 

contains incremental information, beyond that contained in the verbal text. Extending this to 

the context of financial markets, research on central bank communications (Gorodnichenko et 

al., 2021) document that Federal Reserve chairs’ vocal cues contain information regarding the 

monetary policy stance. Studies on corporate communications (Hobson et al., 2012; Mayew 

and Venkatachalam, 2012) also confirm that managers’ vocal tone conveys value-relevant 

information. Drawing on the informational role of vocal cues from prior studies, in this section, 

we focus on the information exchange between managers and analysts, and explore how 

analysts react to managers’ vocal responses during their interactions. Specifically, we estimate 

the impact of managers’ reciprocal and compensatory responses to analysts’ negative emotions 

on analyst earnings forecast using the following model specification: 

 

𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝐹𝑜𝑟𝑒𝑐𝑎𝑠𝑡𝑠𝑖,𝑗,𝑡+1 = 𝛼+𝛽1𝑉𝑜𝑐𝑎𝑙 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑠𝑖,𝑡 + 𝛾𝑋𝑖,𝑡 + 
𝑖

+ 𝜃𝑗,𝑡 + 𝜀𝑖,𝑗,𝑡   (1) 

 
 

where 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝐹𝑜𝑟𝑒𝑐𝑎𝑠𝑡𝑠𝑖,𝑗,𝑡 is a measure of near-term forecast errors or forecast quality by 

firm i from industry j in year-quarter t+1 relative to the earnings conference call date. The 

variable of interest, Vocal Responses, is a measure of aggregated vocal reciprocity or 

compensation in analyst-manager conversations during the call. We focus on two measures of 

vocal responses: Vocal Reciprocity, which is the number of pairs with negative question and 

negative answer, relative to the total number of pairs, and Vocal Compensation, which is the 

number of pairs with negative question and positive answer pairs, relative to the total number 

of pairs. The vector, 𝑋𝑖,𝑡 , contains the aggregated text tone of managers and analysts (Manager 

Text Tone and Analyst Text Tone) and the same set of firm financial controls used in previous 
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equations, including MC, TA, BM, Vol, FE, Stock Return and Turnover. 
𝑖
 represents firm 

fixed effects which controls for time-invariant unobserved firm heterogeneity and 𝜃𝑗,𝑡 

represents industry by time fixed effects which accounts for time-varying industry shocks. 

4.1 Forecast Error and Quality 

We report our estimates from Equation (1) in Table 5. Following prior research, we 

focus on two measures of the earnings forecast (Hirshleifer and Sheng, 2021; Noh and Zhou, 

2022). The first, forecast errors (FE), is the difference between the actual earnings per share 

(EPS) and the consensus median forecast of EPS, scaled by the stock price. This measure 

distinguishes between overestimating and underestimating actual earnings. The forecast error 

can be interpreted as the directional analyst forecasting bias. A positive value of forecast errors 

is associated with a more pessimistic forecast. The second measure is forecast quality, which 

is defined as the absolute value of forecast errors (Abs FE). A higher value of Abs FE indicates 

a low forecast quality. 

 

<Insert Table 5 about here> 

 

In columns (1) and (2), we include firm and time fixed-effects, and obtain consistent 

results for managers’ vocal responses. It shows that managers’ vocally reciprocal responses is 

significantly associated with more pessimistic earnings forecasts by analysts. For example, the 

coefficient in column (2) indicates that a one-standard-deviation move in Vocal Reciprocity 

leads to a 12.95% change in forecast errors relative to the sample median. However, managers’ 

compensatory responses to analysts’ negative questions have no statistical effect on analyst 

forecast errors, after including firm controls. 

To gain deeper insights into how vocal responses affect one-quarter-ahead earnings 

forecasts, we replace the dependent variable with the forecast quality in columns (3) and (4). 

The results we obtain across both model specifications are significantly negative, implying that 

vocal reciprocity is associated with higher forecasting quality (or more accurate earnings 

forecasts). The coefficient reported in column (4) suggests that a one-standard-deviation 

increase in Vocal Reciprocity leads to a 8.78% decrease in the absolute value of near-term 

forecast errors relative to the sample median.  

Therefore, the evidence indicates an information role of manager-analyst vocal 

interactions. In response to analysts’ questions with negative vocal emotions, managers’ 

reciprocal response contains negative value-relevant information. Analysts incorporate such 

emotionally charged information into their future earnings forecasts and issue more pessimistic 
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and more accurate estimates. In other words, firms with more vocal reciprocity (negative 

question and negative answer) in analyst-manager communications during the earnings 

conference call are more likely to exceed analyst expectations but less likely to have a large 

positive forecast error. 

Turning to verbal communications, we observe no statistical effect of text tone on 

forecast errors, as suggested by the insignificant coefficients on Manager Text Tone and 

Analyst Text Tone in both columns. However, as shown in column (4), there is some evidence 

that analysts also incorporate information embedded in managers’ text tones into their earnings 

forecasts, resulting in a lower absolute value for forecast errors. The distinctive effects between 

verbal and vocal communications indicate that vocal reciprocity serves as an additional channel 

of information exchange between managers and analysts.  

4.2 Role of the Information Environment 

Our analysis has thus far documented that analysts react to managers’ vocal reciprocity 

exhibited during the Q&A sessions. We propose an information transfer and exchange 

explanation for this, with managers’ vocal cues in response to analysts’ questions carrying 

value-relevant information that affect analysts’ interpretation of firms’ earnings, potentially 

leading to a strong reaction to analysts’ earnings forecasts. We test this explanation by 

investigating whether the predictive ability of reciprocal responses on analyst earnings 

forecasts shows cross-sectional variations in the firms’ information environment. If managers’ 

vocal response indeed contains information about the firms’ fundamentals, the effect on 

forecast error and quality would be stronger in firms with weak information environment. The 

implication is that for firms with greater information asymmetry or information uncertainty, 

analysts might be more sensitive to information acquired directly from the manager-analyst 

communications during the earnings conference calls. 

 Prior literature (Chang et al., 2006) suggests that analyst coverage is indicative of 

information asymmetry, as analysts play a role in distributing information to external investors 

and they typically cover firms that are more transparent. Therefore, we adopt analyst coverage 

(Analyst Coverage), defined by the average number of analysts covering the firm in a given 

quarter, as a proxy for firm information asymmetry. We also follow previous studies (e.g., 

Zhang, 2006) to use stock return volatility (Vol) and market capitalization (MV) to capture a 

firm’s information uncertainty. It is feasible that small firms may face a high cost for disclosing 

information and making limited information available to the public and that highly volatile 

firms are difficult to value. In particular, we divide firms into quartiles at each quarter based 
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on their analyst coverage, size and volatility, and perform the regression analysis, including the 

interaction between vocal reciprocity or vocal compensation and information environment 

measures. 

The results are presented in Table 6. Columns (1) to (3) show that managers’ vocal 

reciprocity are associated with higher forecast errors (or more pessimistic forecasts) in lower 

analyst coverage quartile (Q2), the lowest market capitalization quartile (Q1) and the highest 

stock volatility quartile (Q4). The results on vocally compensatory responses in the analyst 

coverage and market capitalization specifications show similar patterns. The coefficients on 

the interactions of the lowest quartile are negative and significant, suggesting that managers’ 

compensatory responses to analysts’ negative questions are associated with lower forecast 

errors (or more optimistic forecasts) in firms in a weak information environment. This estimate 

suggests that vocal reciprocity and compensation in firms with a greater information 

asymmetry or information uncertainty are better predictors of analyst forecast errors.  

In columns (4) and (6), we observe that in the highest stock volatility quartiles (Q3 and 

Q4) and lower analyst coverage quartile (Q2), vocal reciprocity is associated with a 

significantly higher forecast quality. That is, the predictive power of vocal reciprocity in 

analyst-manager interactions on forecast quality is stronger in firms with greater information 

uncertainty.  

Hence, our results confirm that managers’ vocal responses serve as an additional 

channel of information exchange. When a firm faces greater information asymmetry, the 

information conveyed through managers’ vocal cues during the earnings conference calls 

becomes more valuable to analysts. As a result, analysts are more attentive to the vocal cues of 

these managers when making earnings forecasts. These findings suggest that the effects of 

managers’ vocal responses vary depending on firms’ information environments. 

4.3 CEO Vocal Responses and Earnings Forecast 

Our analysis above focuses on all managers participating in the call. In this section, we 

only retain only CEOs who attend the earnings conference call more often in comparison to 

their managerial counterparts (De Amicis et al., 2021) and estimate whether and to which 

extent analysts react to CEOs’ vocal responses. The results are reported in Table 7. In column 

(2), after including all firm controls, the result on vocal reciprocity of CEOs is consistent with 

our baseline results. The coefficient on Vocal Reciprocity CEO is positive and significant, 

implying that analysts acquire the negative value-relevant information contained in CEOs’ 

reciprocal responses and issue more pessimistic earnings estimates. A one-standard deviation 
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raise in Vocal Reciprocity CEO leads to a 10.42% increase in directional forecast errors relative 

to the sample median.  

Similar to our findings on the management team results shown in columns (3) to (4) 

consistently suggest that CEOs’ reciprocal vocal responses to analysts’ negative voice 

emotions are informative for analysts, leading to more accurate earnings forecasts. The effect 

is economically large. When all controls are included, for a one-standard-deviation raise in 

Vocal Reciprocity CEO, forecast quality increases by 8.37%, relative to the sample median. 

More interestingly, we observe no statistical relationship between CEOs’ text tone and analyst 

forecast errors and quality, highlighting that CEO’s vocal responses to analysts during the 

earnings conference call contain incremental information beyond that contained in text cues. 

Taken together, the estimates from the CEO sample are consistent with our baseline 

findings that managerial reciprocal responses to analysts’ negative emotions are informative to 

analysts. 

 

5. Conclusion 

Corporations communicate both quantitative and qualitative information to the public 

through earnings conference calls, with the Q&A session being considered the most 

informative due to the participation of financial analysts. An extensive body of literature has 

explored the language and linguistic tone used by managers during verbal communication in 

earnings conference calls We advance the literature by examining how managers interact with 

financial analysts in non-verbal communication, with a focus on vocal expressions of emotion. 

Focusing on analyst-manager conversations, we utilize a granular analysis at the 

question-and-answer level to analyze managers’ vocal responses to analysts’ questions. We 

find novel evidence of reciprocal interactions between managers and analysts. Negative 

questions raised by analysts are more likely to elicit negative vocal responses from managers, 

consistent with the reciprocal effect in psychology that individuals respond with a reciprocal 

behavioral pattern to the partners with whom they are interacting. Furthermore, we document 

a gender gap in vocal communication styles that female managers are more likely to express 

negative vocal emotions, aligning with the notion that women tend to be more emotional than 

men (Fujita et al., 1991; Birditt and Fingerman, 2003). 

We also explore how the strength of reciprocal effects in vocal communication varies 

depending on the characteristics of the analyst-manager interactions. We find that a female 

manager is more likely to have a stronger reciprocal response to analysts’ negative emotions, 

while a CEO or older manager is less likely to exhibit this. In addition, more experienced 
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analysts participating in a higher number of conference calls are less likely to elicit a reciprocal 

response, and vocal reciprocity is more pronounced as the Q&A session progresses. We also 

observe that the emotional states of analysts in previous questions or in a previous call can 

influence the subsequent vocal response of managers, providing evidence of dynamic vocal 

reciprocity. Further analysis on the implications of managers’ voice emotion suggests that 

analysts incorporate the value-relevant information contained in managers’ reciprocal 

responses to negative questions when making near-term earnings forecasts, leading to more 

pessimistic but more accurate estimates. 

Our results speak to the significance of non-verbal expressions in corporate 

communications. We contribute to the literature on earnings conference calls and provide new 

insights into analyst-manager interactions, specifically showing that the manner in which the 

questions are answered is highly significant to the information exchange between managers 

and analysts and that vocal communications can be an important information channel in 

addition to verbal communication. Our study indicates that investors, analysts, and other 

stakeholders should consider the effects of human emotional behaviors in corporate 

information disclosure and that speech analysis can be a valuable tool in managerial 

communications activities. Notably, companies should be mindful of the candidates’ 

communication skills, particularly in terms of their ability to control their vocal expression, 

during the recruitment process. 
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Table 1 - Summary statistics 

Panel A reports summary statistics for the Q&A pair level variables. Panel B reports descriptive statistics for call 

level variables. All variables are defined in Appendix A.  

Vars # Obs Mean St Dev P10 Median P90 

Panel A: Q&A-level 

Negative Voice Answer 609,065 0.105 0.306 0.000 0.000 1.000 

Negative Voice Question 609,065 0.215 0.411 0.000 0.000 1.000 

Text Answer 609,065 0.233 0.592 0.000 0.000 1.000 

Text Question 609,065 0.018 0.434 0.000 0.000 1.000 

Female Manager 609,065 0.069 0.254 0.000 0.000 0.000 

Female Analyst 609,065 0.107 0.309 0.000 0.000 1.000 

Question Order 609,065 2.311 0.917 1.099 2.485 3.332 

Manager Age 609,065 3.997 0.121 3.850 4.007 4.143 

CEO  609,065 0.478 0.500 0.000 0.000 1.000 

New Analyst 609,065 0.084 0.278 0.000 0.000 0.000 

Panel B: Call-level       

Vocal Reciprocity 22,092 0.033 0.078 0.000 0.000 0.034 
Vocal Compensation 22,092 0.178 0.154 0.050 0.150 0.273 

Manager Text Tone 22,092 0.237 0.177 0.115 0.229 0.350 

Analyst Text Tone 22,092 0.020 0.122 -0.053 0.000 0.091 

Vocal Reciprocity CEO 19,535 0.030 0.093 0.000 0.000 0.000 

Vocal Compensation CEO 19,535 0.175 0.180 0.000 0.133 0.278 

CEO Text Tone 19,535 0.259 0.231 0.100 0.238 0.400 

FE  22,092 0.117 0.407 0.000 0.050 0.155 

Abs FE  22,092 0.231 0.521 0.029 0.080 0.201 

MC 22,092 9.626 1.176 8.879 9.538 10.340 

BM 22,092 0.411 0.356 0.174 0.326 0.547 

Vol 22,092 0.017 0.010 0.010 0.014 0.020 
Turnover 22,092 0.010 0.007 0.005 0.007 0.011 

TA 22,092 9.608 1.421 8.616 9.519 10.484 

Stock Return 22,092 0.017 0.086 -0.028 0.021 0.066 

Analyst Coverage 22,092 2.751 0.492 2.485 2.833 3.091 
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Table 2 – How do managers respond to analysts? 
 

This table reports the regression results for the predictors of managers’ vocal responses at the Q&A pair 

level. The dependent variable is Negative Voice Answer, a dummy which takes the value of 1 if the manager 

responds to the analyst’s question with a negative vocal emotion. Firm Controls include MC, BM, Vol, 

Turnover, TA, Stock Return. Variables are defined in Appendix A. Standard errors are clustered at the firm 

level, and t-statistics are reported in parentheses. ***, ** and * represent significance at the 1%, 5% and 10% 

level, respectively.  

                          Negative Voice Answer 

 (1) (2) (3) (4) 

Negative Voice Question      0.047***      0.047***      0.046***      0.011*** 

   (22.316)      (22.393)      (21.053)      (11.088)    

Question Order                    0.003***      0.003***      0.004*** 

                  (3.696)       (3.803)       (7.080)    

Female Manager                     0.104***      0.103***      0.110*** 

                  (6.663)       (6.431)       (6.715)    

Female Analyst                   -0.007***     -0.006***     -0.001    

                 (-4.006)      (-3.199)      (-1.118)    

Manager Age                   -0.014        -0.010        -0.045**  

                 (-0.639)      (-0.436)      (-2.202)    

CEO                    -0.010**      -0.011**      -0.007*   

                 (-2.348)      (-2.444)      (-1.662)    
New Analyst                    0.001         0.002        -0.001    

                  (0.668)       (0.833)      (-0.649)    

Text Answer                   -0.003***     -0.003***     -0.002*** 

                 (-3.313)      (-3.749)      (-3.507)    

Text Question                    0.001         0.001         0.000    

                  (0.769)       (0.962)       (0.538)    

Firm Controls No No Yes No 

Firm FE Yes Yes Yes No 

Year-Quarter FE Yes Yes Yes No 

Call FE No No No Yes 

Obs.     609,065        609,065        572,455        609,065    
R2      0.104         0.111         0.114         0.371    
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Table 3 – What enhances vocal reciprocity?  
 

This table reports the regression results for managers’ reciprocal responses at the Q&A pair level conditional 

on characteristics of managers, analysts and the call. The dependent variable is Negative Voice Answer, a 

dummy which takes the value of 1 if the manager responds to the analyst’s question with negative vocal 

emotion. Call Controls include Question Order, Female Manager, Female Analyst, Manager Age, CEO, New 
Analyst, Text Answer and Text Question. Variables are defined in Appendix A. Standard errors are clustered 

at the firm level, and t-statistics are reported in parentheses. ***, ** and * represent significance at the 1%, 

5% and 10% level, respectively. 

 Negative Voice Answer 

 (1) (2) (3) 

Panel A: Manager characteristics 

Negative Voice Question      0.009***      0.014***      0.134*** 

    (8.212)       (8.767)       (3.182)    

Negative Voice Question x Female Manager      0.033***                             

    (4.404)                                
Negative Voice Question x CEO                               -0.007**                

                 (-2.488)                  

Negative Voice Question x Manager Age                                               -0.031*** 

                               (-2.923)    

Call Controls Yes Yes Yes 

Call FE Yes Yes Yes 

Obs.     609,065        609,065    609,065    

R2 0.371 0.371 0.371 

Panel B: Analyst characteristics    

Negative Voice Question      0.011***      0.015***      0.011*** 

   (10.454)       (6.324)      (10.888)    

Negative Voice Question x Female Analyst     -0.000                                

   (-0.141)                                
Negative Voice Question x Calls Covered                     -0.002*                 

                 (-1.774)                  

Negative Voice Question x New Analyst                                                             0.001    

                                (0.153)    

Call Controls Yes Yes Yes 

Call FE Yes Yes Yes 

Obs.     609,065        609065        609065    

R2      0.371         0.371         0.371    

Panel C:  Call characteristics    

Negative Voice Question      0.002           

    (0.723)      

Negative Voice Question x Question Order      0.004***                

    (4.040)                   

Call Controls Yes   
Call FE Yes   

Obs.     609,065      

R2      0.371      
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Table 4 – Dynamic Vocal Reciprocity 
 

This table reports the regression results for dynamic reciprocal responses at the Q&A pair level. The 

dependent variable is Negative Voice Answer, a dummy which takes the value of 1 if the manager responds 

to the analyst’s question with a negative vocal emotion. In Panel A, we include the voice emotion of the last 

question. In Panel B, we include the cumulative voice emotion of prior questions in the same call. In Panel 

C, we include the voice emotion of the same analyst in the last call. Call Controls include Question Order, 
Female Manager, Female Analyst, Manager Age, CEO, New Analyst, Text Answer and Text Question. Firm 

Controls include MC, BM, Vol, Turnover, TA, Stock Return. Variables are defined in Appendix A. Standard 

errors are clustered at the firm level, and t-statistics are reported in parentheses. ***, ** and * represent 

significance at the 1%, 5% and 10% level, respectively. 

 Negative Voice Answer 

 (1) (2) (3) 

Panel A: Voice emotion of the last question 

Negative Voice Question      0.039***      0.039***      0.038*** 

   (21.995)      (22.053)      (20.622)    

Negative Voice Last Question      0.030***      0.030***      0.030*** 

   (16.985)      (17.079)      (16.401)    

Call Controls No Yes Yes 

Firm Controls No No Yes 

Firm FE Yes Yes Yes 

Year-Quarter FE Yes Yes Yes 

Obs.     576,774        576,774        542,240    

R2      0.106         0.112         0.115    

Panel B: Cumulative negative voice emotions of prior questions in the call 

Negative Voice Question 0.035*** 0.036*** 0.034*** 

 (22.369) (22.437) (21.173) 

Cumulative Negative Voice Prior Questions 0.118*** 0.118*** 0.117*** 

 (18.425) (18.563) (17.701) 

Call Controls No Yes Yes 

Firm Controls No No Yes 

Firm FE Yes Yes Yes 

Year-Quarter FE Yes Yes Yes 

Obs.     576,774        576,774        542,240    

R2      0.111         0.117         0.120    

Panel C: Voice emotion of the same analyst in the last call   

Negative Voice Question      0.046***      0.046***      0.044*** 

   (21.701)      (21.731)      (20.314)    

Negative Voice Emotion Same Analyst Last Call       0.005**       0.005***      0.004**  

    (2.453)       (2.749)       (2.370)    

Call Controls No Yes Yes 

Firm Controls No No Yes 

Firm FE Yes Yes Yes 

Year-Quarter FE Yes Yes Yes 

Obs.     540,584        540,584        509,708    

R2      0.107         0.113         0.116    
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Table 5 - Vocal Responses and Earnings Forecasts  

This table reports the regression results for managers’ vocal responses and analyst earnings forecasts at the 

call level. The dependent variable is shown above each column. 𝐹𝐸𝑡+1 is the earnings forecast error in 

quarter t+1 relative to the earnings conference call date, where forecast error is the difference between actual 

earnings per share and analyst consensus median earnings per share scaled by stock price. 𝐴𝑏𝑠 𝐹𝐸𝑡+1 is the 

abnormal value of forecast error in quarter t+1 relative to the call date. Variables are defined in Appendix 

A. Standard errors are clustered at the firm level, and t-statistics are reported in parentheses. ***, ** and * 

represent significance at the 1%, 5% and 10% level, respectively. 

 𝐹𝐸𝑡+1  𝐴𝑏𝑠 𝐹𝐸𝑡+1 

 (1) (2)  (3) (4) 

Vocal Reciprocity      0.073*        0.083**       -0.107***     -0.079*** 

    (1.734)       (2.093)       (-2.897)      (-2.630)    

Vocal Compensation      -0.036*       -0.028         -0.022        -0.010    

   (-1.731)      (-1.428)       (-0.874)      (-0.445)    

Manager Text Tone                    0.030                       -0.046**  

                  (1.265)                     (-2.352)    

Analyst Text Tone                    0.004                       -0.030    

                  (0.160)                     (-1.119)    

MC                   -0.103***                    -0.262*** 

                 (-4.068)                     (-7.263)    

BM                    0.061                        0.013    

                  (1.082)                      (0.165)    

FE                    0.095***                     0.054**  

                  (4.375)                      (2.322)    

Vol                    1.990**                      3.564*** 

                  (2.501)                      (4.023)    

Turnover                   -2.536*                       3.138**  

                 (-1.861)                      (2.352)    

TA                    0.032                        0.120*** 

                  (1.308)                      (3.451)    

Stock Return                    0.037                       -0.192*** 

                  (0.782)                     (-3.893)    

Firm FE Yes Yes  Yes Yes 

Year-Quarter FE Yes Yes  Yes Yes 

Obs.      22,092         22,092          22,092         22,092    

R2      0.162         0.184          0.463         0.508    
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Table 6 – Role of information environment  

This table reports the regression results for managers’ vocal responses and analyst earnings forecasts conditional on firm characteristics. The dependent variable is 

shown above each column. 𝐹𝐸𝑡+1 is the earnings forecast error in quarter t+1 relative to the earnings conference call date, where forecast error is the difference between 

actual earnings per share and analyst consensus median earnings per share scaled by stock price. 𝐴𝑏𝑠 𝐹𝐸𝑡+1 is the abnormal value of forecast error in quarter t+1 

relative to the call date. Analyst Coverage, Market Cap, FE and Stock Return are divided into quartiles on a quarterly basis. Variables are defined in Appendix A. 

Standard errors are clustered at the firm level, and t-statistics are reported in parentheses. ***, ** and * represent significance at the 1%, 5% and 10% level, respectively. 

 𝐹𝐸𝑡+1  𝐴𝑏𝑠 𝐹𝐸𝑡+1 

 (1) (2) (3)  (4) (5) (6) 

 Analyst Coverage Quartiles Market Cap Quartiles Vol Quartiles  Analyst Coverage Quartiles Market Cap Quartiles Vol Quartiles 

Vocal Reciprocity *Q1      0.127         0.215*        0.062         -0.066        -0.117         0.022    

    (1.501)       (1.826)       (0.986)       (-1.080)      (-1.417)       (0.495)    

Vocal Reciprocity *Q2      0.133*        0.006         0.084         -0.141**      -0.039        -0.033    

    (1.652)       (0.115)       (1.593)       (-2.554)      (-0.763)      (-0.645)    

Vocal Reciprocity *Q3      0.033         0.034        -0.004         -0.027        -0.107**      -0.135*** 
    (0.625)       (0.612)      (-0.091)       (-0.481)      (-2.107)      (-3.137)    

Vocal Reciprocity *Q4      0.035         0.055         0.176*        -0.081        -0.034        -0.157**  

    (0.820)       (1.469)       (1.733)       (-1.531)      (-0.759)      (-2.332)    

Vocal Compensation *Q1     -0.066*       -0.078*       -0.016          0.023         0.050         0.026    

   (-1.748)      (-1.679)      (-0.758)        (0.537)       (1.005)       (1.021)    

Vocal Compensation *Q2     -0.023        -0.024        -0.057***       0.001        -0.068**      -0.044    

   (-0.807)      (-0.942)      (-2.780)        (0.030)      (-2.302)      (-1.587)    

Vocal Compensation *Q3     -0.027        -0.012        -0.030         -0.024        -0.014        -0.031    

   (-1.103)      (-0.536)      (-1.408)       (-0.788)      (-0.537)      (-1.214)    

Vocal Compensation *Q4      0.008         0.003        -0.013         -0.050*       -0.024         0.004    

    (0.310)       (0.103)      (-0.289)       (-1.768)      (-0.516)       (0.102)    

Firm Controls Yes Yes Yes  Yes Yes Yes 
Firm FE Yes Yes Yes  Yes Yes Yes 

Year-Quarter FE Yes Yes Yes  Yes Yes Yes 

Obs.      22,092         22,092         22,092          22,092         22,092         22,092    

R2      0.184         0.180         0.183          0.508         0.491         0.507    
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Table 7 – CEO Vocal Responses and Earnings Forecasts  

This table reports the regression results for CEOs’ vocal responses and analyst earnings forecasts at the call 

level. The dependent variable is shown above each column. 𝐹𝐸𝑡+1 is the earnings forecast error in quarter 

t+1 relative to the earnings conference call date, where forecast error is the difference between actual 

earnings per share and analyst consensus median earnings per share scaled by stock price. 𝐴𝑏𝑠 𝐹𝐸𝑡+1 is the 

abnormal value of forecast error in quarter t+1 relative to the call date. Variables are defined in Appendix 

A. Standard errors are clustered at the firm level, and t-statistics are reported in parentheses. ***, ** and * 

represent significance at the 1%, 5% and 10% level, respectively. 

 𝐹𝐸𝑡+1  𝐴𝑏𝑠 𝐹𝐸𝑡+1 

 (1) (2)  (3) (4) 

Vocal Reciprocity CEO      0.047         0.056*        -0.091***     -0.072*** 

    (1.446)       (1.787)       (-3.014)      (-2.830)    

Vocal Compensation CEO     -0.022        -0.016         -0.027        -0.012    

   (-1.291)      (-0.923)       (-1.407)      (-0.659)    

CEO Text Tone                     0.021                       -0.025*   

                  (1.496)                     (-1.665)    

Analyst Text Tone                    0.001                       -0.032    

                  (0.036)                     (-1.178)    

MC                   -0.121***                    -0.282*** 

                 (-4.267)                     (-7.057)    

BM                    0.026                        0.006    

                  (0.426)                      (0.067)    

FE                    0.099***                     0.056**  

                  (4.784)                      (2.344)    

Vol                    1.786**                      3.373*** 

                  (2.072)                      (3.549)    

Turnover                   -1.790                        2.915**  

                 (-1.233)                      (2.144)    

TA                    0.046                        0.122*** 

                  (1.582)                      (3.273)    

Stock Return                    0.017                       -0.220*** 

                  (0.338)                     (-4.308)    

Firm Controls No Yes  No Yes 

Firm FE Yes Yes  Yes Yes 

Year-Quarter FE Yes Yes  Yes Yes 

Obs.      19,532         19,532          19,532         19,532    

R2      0.161         0.184          0.460         0.508    
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Appendix A  

Table A.1 - Variable Definitions 

Vars Definition 

Q&A pair-level variables  
Negative Voice Answer A dummy takes the value of 1 if the emotion of the answer is 

angry or sad, and 0 otherwise. 

Negative Voice Question A dummy takes the value of 1 if the emotion of the question is 
angry or sad, and 0 otherwise. 

Text Answer Text tone for each answer: -1 for negative tone, 0 for neutral tone 

and 1 for positive tone. 
Text Question Text tone for each question: -1 for negative tone, 0 for neutral 

tone and 1 for positive tone. 

Female Analyst A dummy takes the value of 1 for female analyst, and 0 

otherwise. 
Female Manager A dummy takes the value of 1 for female manager, and 0 

otherwise. 

Question Order Natural logarithm of question order in a given call. 
Manager Age Natural logarithm of manager’s age. 

CEO  A dummy takes the value of 1 for CEO or CFO, and 0 otherwise 

New Analyst A dummy takes the value of 1 if the analyst joins the conference 

call for the first time, and 0 otherwise. 
Calls Covered   Natural logarithm of total number of calls analysts participated in 

during in a given quarter. 

Call-level variables  
Vocal Reciprocity Number of question-and-answer pairs with negative question and 

negative answer in voice to total number of pairs. 

Vocal Compensation Number of question-and-answer pairs with negative question and 
positive answer in voice to total number of pairs 

Manager Text Tone Average value of Text Answer for all managers. 

Analyst Text Tone Average value of Text Question for all analysts. 

FE Difference between actual earnings per share and analyst 
consensus median earnings per share scaled by stock price at the 

fiscal quarter end, multiplied by 100. 

Abs FE Absolute value of FE. 
MC Natural logarithm of the market capitalization.  

BM Ratio of book value of equity to the market value of equity. 

Vol Volatility of daily stock return over the past month. 
Turnover Number of shares traded scaled by the total number of shares 

outstanding in the past month. 

TA Natural logarithm of total assets at the fiscal quarter end. 

Stock Return Stock return over the past quarter. 

Analyst Coverage Natural logarithm of average number of analysts following the 

firm in a given quarter. 

 

 


