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ABSTRACT 
Researchers have long attempted to estimate instant-messaging 
(IM) users’ attentiveness, responsiveness, and interruptibility. Yet, 
IM users’ self-presentation of their receptivity, and their perceptions 
of automated adjustment/revelation of their receptivity status (e.g., 
Facebook Messenger’s green dot that deems a user to be “active"), 
remain under-explored. We therefore told our 43 participants that 
our IM app, IMStatus, was capable of automatically estimating 
and adjusting their receptivity status to responsive, attentive, or 
interruptible based on their smartphone activity. These statuses 
were also presented to their IM contacts in three diferent styles. 
Over a two-week period, the participants rarely chose the status 
interruptible, and when they did, it was usually to indicate low 
availability. Textual presentation was usually chosen to express 
statuses precisely, especially at high and low extremes of receptivity; 
while graphical and numeric presentations were preferred when 
self-perceived receptivity levels were more ambiguous. Conficts 
between recipients’ and senders’ perspectives are also discussed. 

CCS CONCEPTS 
• Human-centered computing → Empirical studies in ubiq-
uitous and mobile computing. 
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1 INTRODUCTION 
Instant messaging (IM) is a popular channel of day-to-day com-
munication. It allows conversational dyads to exchange messages 
not only synchronously (i.e., with minimum delays, as in a face-
to-face conversation), but also asynchronously (i.e., with varied, 
sometimes lengthy response delays, as in other forms of written 
correspondence). An inherent problem caused by the dual nature 
of this medium is that its users lack cues about one another’s avail-
ability for communication or “presence" [24]. Some IM services are 
equipped with online status indicators (OSIs) [18], a blanket term 
for features designed to show whether their users are online or 
ofine and if online, whether they are available for messaging or 
not. However, OSIs have been criticized as not accurately refecting 
IM users’ actual receptivity to communication [22, 24, 27, 51] or 
their ability to respond [42]. Over the past decade, an increasing 
number of research projects have addressed the sensing, estima-
tion, and prediction of diferent notions of receptivity, including 
attentiveness, interruptibility, responsiveness, and opportune mo-
ments [22, 59, 82]. Advancements in data-capture and machine-
learning technologies, meanwhile, have made estimation and pre-
diction of receptivity status more accurate and reliable. Anticipating 
that future IM services are likely to incorporate these techniques, 
enabling their users’ statuses to be estimated and shared with their 
contacts, it is crucially important to understand users’ needs and 
preferences regarding the presentation of their receptivity and how 
they perceive such a system. Unfortunately, while a growing body 
of evidence shows high feasibility and accuracy of receptivity esti-
mation, of up to 80% in some cases (e.g. [22]), it remains unclear 
RQ1) what kind(s) of receptivity information – e.g., attentiveness, re-
sponsiveness, and/or interruptibility – IM users would prefer their 
messaging systems to estimate and present their contacts with, 
and RQ2) how they would like such information to be presented. 
Answers to these two questions may help future researchers to 
prioritize their receptivity-estimation foci, and thus move closer to 
efective real-world deployments of receptivity-estimation systems. 

To help answer them, we developed a research tool called IMSta-
tus: an Android app that automatically estimates IM users’ recep-
tivity levels and presents such levels in several diferent ways. The 
levels comprised attentiveness (how quickly one can read a message), 
responsiveness (how quickly one can respond to a message), and 
interruptibility (how prepared one is to deal with a message). The 
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app’s three presentation types, meanwhile, were textual, graphical, 
and numeric. We invited 14 groups of IM users, in total 43 main 
participants, to use IMStatus for two weeks, and captured their 
in-situ status preferences using experience sampling method (ESM) 
questionnaires, which were delivered via the IMStatus app. In the 
study, IMStatus estimated and adjusted participants’ receptivity to 
IM messages automatically based on the recent condition of their 
phones, and participants were able to alter their presentation type 
and receptivity level via the system or via ESM. To obtain more 
context for and insights into the participants’ situated preferences 
for certain receptivity types and presentation types, we conducted 
semi-structured interviews with 19 of them who volunteered. 

This study’s fndings make four main contributions to the computer-
mediated communication (CMC) and receptivity literature. First, 
we found that the participants preferred setting their estimated 
status to responsive or attentive, and used the status interruptible 
primarily to express low receptivity. Second, we established that 
they preferred to present their statuses textually, to precisely show 
their status; with graphical and numeric presentations more often 
used to show ambiguous statuses, typically in the middle range of 
receptivity. Third – unexpectedly, in light of their preferences as 
receivers mentioned above – we found that, as senders, they did 
not like their contacts’ high-receptivity statuses to be presented 
textually. And fourth, while the motivations for participants’ status 
changes included privacy, as expected, they also included a desire to 
shape, or avoid, specifc interpretations of their response behavior 
being made by their contacts. 

2 RELATED WORK 

2.1 Sensing, Estimating, and Presenting 
Receptivity in the Workplace 

Prior research has investigated a variety of techniques for sensing 
and collecting a user’s IM context in work-related desktop envi-
ronments. The contextual cues that such research has selectively 
combined to model a user’s availability have included audio and 
video information [26, 68], location [5, 13, 27, 35, 40, 57], calendar 
information [6, 13, 27, 40, 57], computer activity [6, 13, 27, 40, 57], 
and sensor data [6, 75]. A system called Montage [82], for exam-
ple, provides lightweight audio-video glances that collocated teams 
can share to establish and negotiate opportunities for interaction 
and communication. MyVine [27] uses icons to present its users’ 
context information, and each person’s image to show his/her avail-
ability. Lilsys [6] uses patterns of lights to indicate contextual cues 
including motion, sound levels, whether the user’s ofce door is 
open, whether s/he is on the phone. Additionally, it allows its users 
to switch their statuses between online and ofine, and to turn 
automatic sensing of such statuses on and of. More recently, Züger 
et al. [83] used a physical “trafc-light" device to show whether 
individuals were available, busy, too busy to be disturbed, or away. 
While a large body of such work has utilized low-level data such 
as location, ambient sound, sensor data, and motion status to es-
timate and represent users’ receptivity to incoming interruptions, 
Hincapié-Ramos et al. [29] argued that such data can easily be 
misinterpreted, and that it would be more benefcial to present 
high-level abstractions based on the aggregation of low-level data: 
i.e., estimated availability statuses. 

2.2 Sensing, Estimating, and Presenting 
Receptivity on Mobile Phones 

As communication activity increasingly moves to mobile and ubiq-
uitous platforms [21, 41], measuring individuals’ receptivity across 
constantly changing contexts is becoming more challenging. Prior 
research used various contextual factors in its attempts to esti-
mate and predict various notions of receptivity, including attentive-
ness [22, 57], responsiveness [38, 43], interruptibility [48, 50, 52, 53, 
55, 73, 77], and opportune moment [25, 31, 37, 39, 56, 59, 78, 79]. 
For example, Dingler and Pielot [22] predicted mobile users’ atten-
tiveness to incoming messages using logs of their phone usage, and 
achieved an accuracy rate of close to 80%. Lee et al. [43] likewise 
predicted users’ responsiveness to their IM contacts based on IM 
chat logs, with up to 71% accuracy (AUROC). Pielot et al. [58], on 
the other hand, predicted mobile users’ attentiveness to notifca-
tions via their interactions with the notifcation center, their screen 
activity and ringer mode, and other phone-sensor data, again with 
an accuracy of slightly over 70%. And Komninos et al.’s [38] attempt 
to predict responsiveness to mobile notifcations, which utilized 
data such as time of day, screen status, and ringer mode, achieved 
a very high accuracy of up to 90%. 

The considerable, but broadly similar amount of research interest 
in each of these diferent receptivity types appears to suggest that 
researchers perceive them as similarly important. However, users’ 
preferences about their own receptivity types, and how/if they are 
shared with others, have seldom been explored. The current study 
therefore investigates such preferences to complement and inform 
the existing body of work on receptivity prediction. 

2.3 Privacy Concerns about Online Status 
Indicators 

Researchers have also studied users’ OSI usage behaviors and per-
ceptions, and found that those that present context information, 
location, video cues and calendar information [19] often provoke 
privacy concerns. Buchenscheit [11] also suggested that OSI may be 
used to infer users’ daily routines and habits, such as bedtimes and 
waking-up times; when they deviate from such routines and habits; 
whether they are using systems when they are expected not to, e.g., 
when they are meant to be working; and even whom they are com-
municating with (see also [7, 12, 23]). Therefore, users sometimes 
seek to deactivate OSI features or to otherwise manage their own 
online status: including by controlling what information is being 
shared, at what granularity, and with whom [8, 10, 21, 32, 41, 70, 80]. 
Previous studies of status sharing have consistently found that in-
dividuals prefer to appear either away or ofine, i.e., to remain 
“invisible" [17, 54]. 

3 METHODS 
We used a mixed-methods approach to study which receptivity type 
our 43 participants preferred to project to their contacts, and how 
they would like to present it. Our IMStatus app estimated these 
users’ receptivity level every 10 minutes and automatically adjusted 
it. The ESM questionnaires delivered through the app were aimed at 
capturing these users’ in-situ preferences about receptivity-status 
presentation. 
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(a) (b) (c) 

Figure 1: English translations of screens from the Chinese-language IMStatus app used in this study, showing (a) three formats 
for presenting receptivity status; (b) a sample ESM questionnaire for message recipients; and (c) a sample ESM questionnaire 
for message senders 

3.1 IMStatus 
In light of our study’s primary objectives, we designed IMStatus 
in part to inspire its users with a belief that it was sensitive to 
their behaviors and to their phone-status information, and that it 
was inferring their receptivity based on such information. Since a 
learning-based app also cannot estimate receptivity perfectly, we 
decided to develop a simple heuristics-based algorithm for estimat-
ing users’ receptivity. The results of a pilot study we conducted 
with 13 IM users confrmed that such an algorithm would sufce 
for our purposes. 

3.1.1 Receptivity Estimation. Inspired by prior research (e.g., [38, 
47, 58]) that consistently showed a high correlation between recep-
tivity and several aspects of recent and current phone condition, 
notably including screen status, IM-app usage time, time elapsed 
since the last typing event on the phone, and current ringer mode, 
we used those four aspects to build the above-mentioned heuristics-
based algorithm to estimate IMStatus users’ receptivity level. IM-
Status captured each of these aspects at intervals of 10 seconds, 
and used that data to estimate and update the user’s receptivity 
status every 2 minutes. The estimation heuristics were inspired by 
prior interruptibility research (e.g. [59, 82]). For instance, when our 
algorithm detected that someone’s phone was currently unlocked 
and s/he had recently typed on it, that person’s receptivity on a 
scale of 0-100 was estimated to be higher. Numerical scores from 0 
to 100 were also mapped onto fve discrete levels, to facilitate their 
expression in textual form. 

3.1.2 Randomized Presentation Type and Receptivity Type. Each 
time a new receptivity level was estimated, IMStatus randomly se-
lected a presentation type from among numeric presentation (e.g., 
“Response probability 80%"), graphical presentation (as shown in 
Figure 1a), and textual presentation, which could be of either of 

two kinds: one using a statement like “Probably will respond", and 
the other using a label like “Response Likelihood: High". This was 
because we did not know, but wished to observe, which of these 
two styles of textual status description users might prefer. Then, 
the system randomly assigned the user a receptivity type – i.e., 
one of attentiveness, responsiveness, and interruptibility. Because a 
computed receptivity level is a numeric value that could be directly 
presented either numerically or graphically, we chose to random-
ize all three receptivity types across the numeric and graphical 
presentation styles. Due to prior fndings that IM users tend to 
interpret how fast their contacts can respond to their messages 
based on textual descriptions of those contacts’ likely responsive-
ness [24, 54], our textual descriptions included more ways of dis-
playing responsiveness information. Since these design choices of 
including more textual description and responsiveness information 
essentially infuenced the count and time duration of each receptiv-
ity and presentation type being presented by our app, our analysis 
did not consider such original count or duration each receptivity 
and presentation type was used. Rather, we treated these estimated 
statuses simply as prompts for users’ ESM refections on 1) what 
their actual status was, 2) what status they wanted to project, and 3) 
how they wanted to project it; and within our ESM questionnaires, 
we allowed them to specify any receptivity type and any presenta-
tion type they preferred. In this way, we were able to obtain their 
preferences regarding both of our presentation types, without being 
infuenced by the initial imbalanced distribution of statuses as set 
by the system. 

3.1.3 User Adjustment. Finally, IMStatus was adjustable by users 
at any time. That is, if a user was not satisfed with the estimated 
status provided by the app, s/he could change it by clicking the 
“Edit" button next to that status. 
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3.2 Capturing In-situ Status Preferences Using 
ESM 

This study used three distinct forms of ESM. The form we used 
to obtain the participants’ in-situ refections on their in-situ pref-
erences throughout a given day is known as “signal-contingent" 
sampling [20]. That is, an ESM questionnaire was triggered when 
the participant’s estimated receptivity level was particularly high, 
or particularly low, or when there was a sharp change in his/her 
receptivity levels over a short period of time. Targeting these three 
types of moments allowed us to capture users’ preferences in more 
diverse situations and receptivity levels than would have been pos-
sible using ESM questionnaires that were purely randomized. 

Each signal-contingent ESM questionnaire (Figure 1b) showed a 
specifc time when it had been triggered. It frst asked participants 
about their context information at that time. Then, it asked them 
“What do you think your actual status was at the time?”, with options 
to choose any of the receptivity types, presentation types, and 
receptivity levels. Then they were asked “What status did you want 
to present your contacts with at the time?” They were provided a 
checkbox “Same as the actual status”, as well as the same options as 
for the previous question regarding receptivity type, presentation 
type, and receptivity level. If an individual gave diferent answers 
to these two questions, s/he was then asked to provide reasons for 
that discrepancy. 

Additionally, because we were also interested in situations where 
users self-initiated adjustments to their statuses, an “event-contingent" 
ESM questionnaire [20] was triggered when they did so. That type 
of questionnaire mainly asked about the participant’s contextual 
information and why his/her status-adjustment decision had been 
made. 

Finally, when a participant checked a contact’s receptivity sta-
tus, a diferent event-contingent ESM questionnaire was triggered. 
This questionnaire inquired why the participant had checked the 
contact’s status, and asked him/her to rate 1) the helpfulness of each 
status-presentation they had seen (all three types being provided, 
as shown in Figure 1c); and 2) his/her preference for each of the 
three status-presentation types. 

We set a minimum interval of one hour between any two signal-
contingent ESM questionnaires, and did not send them any before 10 
a.m. or after 10:30 p.m. on any day of the study. Our participants in 
the end received 8-10 ESM questionnaires per day, and the average 
was 9.33. We did not place any time limit on the completion of a 
given ESM questionnaire; however, only those responses provided 
within 30 minutes from delivery were included in our analyses. 
This limit was more relaxed than in much prior research, which 
has typically set expiration times of around 15 minutes [49, 74]. 
This was because we felt a strict expiration time might prevent 
us from capturing the participants’ preferences in low-receptivity 
situations, which we hypothesized might difer fundamentally from 
their preferences in high-receptivity situations. 

3.3 Recruitment and Participants 
We recruited groups of at least three participants who were at least 
20 years old and who actively contacted each other using Face-
book Messenger and/or LINE Messenger, the two most popular 
IM applications in Taiwan, in their daily lives. We advertised for 

such groups in several Taiwanese Facebook groups geared toward 
experimental-subject recruitment, as well as on the research team 
members’ personal social media pages. In the event, this resulted 
in the recruitment of 13 groups of three people and 1 group of four 
people. None of the participants had previously participated in the 
pilot study. In these fourteen groups, there were 43 participants (22 
females, 21 males). We referred to them as the main participants. 41 
of them aged between 20-24, and the other two were 25-34. Three 
were non-students, and the remaining 40 participants were students. 
The relationship between main participants were eight groups con-
sisting entirely of friends; fve groups, of a mixture of classmates 
and friends; and the remaining one, of friends, classmates, and a 
romantic couple. 

Besides, we encouraged the main participants to invite their 
social contacts to join the study as partial participants. There were 
16 partial participants. Thus, in total there were 59 participants 
(43 + 16) in the entire study. The purpose of adding this peripheral 
participant pool was to increase the diversity of the relationships 
among the individuals in each group. The partial participants were 
the main participants’ parents, siblings, and classmates. Each main 
participant’s IMStatus contact list included all other main and all 
partial participants s/he invited. 

3.4 Study Procedure 
In our recruiting advertisements, we claimed that IMStatus was an 
intelligent system that estimated smartphone users’ receptivity to 
messages and that we wanted to recruit users to experience the sys-
tem and to give us feedback about how they would like to present 
their status within it, to help us improve it. When participants 
signed up, we once again made sure that they were aware of this 
supposed feature. If they asked us how the app achieved this func-
tionality, we provided them with a high-level idea about what kind 
of information is used to make estimations. The main participants 
in each group were invited to a pre-study meeting at which we 
installed the IMStatus app on their phones and gave them a tutorial 
on how to use it. After this meeting, each main participant was sent 
a questionnaire covering his/her type of relationship and closeness 
with each of the other group members, both main and partial. Par-
tial participants were taught how to install and use IMStatus by 
whichever main participant had invited them. At the end of the 
frst week of the study, an emailed questionnaire was sent to those 
main participants who had proactively modifed their receptivity 
status at any point, asking them to recall why they had done so and 
what their prevailing situation had been. This was done in the hope 
of boosting their recall of those situations during any post-study 
interview that they might participate in. Upon completion of the 
full two-week ESM study, the 19 participants who had been most 
active were invited to a semi-structured interview via email. They 
were provided with their ESM responses to further help them recall 
the situations of each one and to refect on the context and reasons 
behind their choices of receptivity-status presentation types. The 
main participants received NT$800 (approximately US$26) for the 
ESM study, with bonuses of NT$100 for each partial participant they 
had successfully recruited. They received an additional NT$200 if 
they participated in an interview. 
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3.5 Data Cleaning and Analysis 
We received a grand total of 208 sender-side questionnaires and 
4,955 recipient-side questionnaires. The latter group comprised 
4,913 that were signal-contingent, and 42 that were event-contingent, 
i.e., triggered by participant-initiated receptivity-status adjustments 
of their status. After elimination of questionnaires that had not been 
completed within 30 minutes of receipt, to avoid possible recall er-
rors as discussed above 4,593 remained: including 201 on the sender 
side, and on the recipient side, 4,350 that were signal-contingent 
and all 42 that were event-contingent. 

As noted earlier, our analytical focus was the participants’ self-
reported preferences about how to present their statuses, rather 
than the original statuses provided to them by the system. Because 
we anticipated that some participants might have a tendency to not 
change those original statuses, we primarily focused on instances 
where participants adjusted them in any respect, i.e., receptivity 
level, receptivity type, and presentation type. To simplify this anal-
ysis, we categorized the fve levels corresponding to the original 
numeric estimates of receptivity – i.e., <20, 20-39, 40-59, 60-79, and 
80+ – into three discrete levels: unavailable (containing 1=“highly 
unavailable" and 2=“unavailable"), medium (3=“medium"), and avail-
able (containing 4=“available" and 5=“highly available"). 

To examine the efect of presentation type and receptivity type 
on receptivity level, we used mixed-efects logistic regression. We 
chose this statistical-analysis technique because each participant 
had repeated observations over the two-week period, and we used 
a random efect of participants to account for their individual vari-
ances. Dummy-variable coding (i.e., either 1 or 0, as a binary vari-
able) was used in the regression analysis. For example, when exam-
ining whether participants used a textual presentation more often 
than the other presentation types to express an extreme receptivity 
level, we used presentation type as a fxed efect, and whether or 
not the expressed level was an extreme receptivity level as the pre-
dicted outcome. We ran mixed-efects logistic regression in the R 
software1, which allowed us to observe the contrast between levels 
in a categorical/binary variable as a fxed efect. 

We used afnity diagramming [33] to analyze the interview 
transcripts. The themes that emerged through iterative grouping 
and labeling were preference/interpretation of presentation type; 
preference/interpretation of receptivity type; the timing of peo-
ple’s revelations of their actual statuses; and interpretations of and 
trust in the (supposedly) automated receptivity-status adjustment 
system. 

4 RESULTS 

4.1 Receptivity Levels Adjusted More Often 
than Presentation Types and Receptivity 
Types 

Of 4,392 recipient-side responses that we analyzed, 43.6% (n=1,913) 
involved adjustments to receptivity status. Notably, such adjust-
ments were more common in the frst week of the study: i.e., in-
volved 52.2% of recipient-side responses that week, as compared to 
35.2% in the second week. This was probably because of the novelty 

1https://www.r-project.org/ 

Figure 2: How participants adjusted their receptivity levels 

Figure 3: How participants adjusted their receptivity types 

efect [36], whereby engagement with an intelligent system grad-
ually decreases [81]. It is also likely that participants’ compliance 
simply declined [46, 66] in the second week: a well-documented 
phenomenon in ESM studies [62]. 

Among the instances of status adjustment, our participants more 
often adjusted their receptivity levels than either their receptivity 
types or presentation types. Up to 56.3% of the time (1,077 out of 
1,913 responses), they adjusted their receptivity level only. 
Adjustments to only presentation type or only receptivity type, in 
contrast, were very rare, at 3% and 6%, respectively. Both these 
aspects were more often adjusted at the same time as another: i.e., 
receptivity level + presentation type (8%) and receptivity level + 
receptivity type (15%). 

4.2 Lowering Receptivity Levels Was More 
Common than Raising Them 

As a group, the participants exhibited a tendency to lower their 
receptivity levels. As shown in Figure 2, when IMStatus initially 
assigned them a receptivity level of “medium" or “high", they de-
creased it 31.69% and 30.13% of the time, respectively. And, nearly 
10% of the time, when their app-assigned receptivity level was al-
ready “low", participants wanted to lower it further still. At the 
other extreme, roughly 8% of the time, participants chose to increase 
their receptivity levels even when their app-assigned receptivity 
level was already “high". 

https://1https://www.r-project.org
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(a) 

(b) 

Figure 4: (a) Percentages of each receptivity level expressed 
by each receptivity type, and (b) choices of receptivity 
type by receptivity level. 1=“Highly Unavailable"; 5=“Highly 
Available" 

4.3 Preferences and Interpretations of 
Receptivity Types 

4.3.1 Preferences of Receptivity Types in ESM. As shown by the 
grey bars in Figure 3, our participants tended to keep the original 
receptivity type assigned to them by the app. 

Among those who did change it, roughly three times as many 
shifts were away from “interruptible" (28.4%, 277 out of 976) than 
away from either “attentive" (11.0%, 110 out of 1,005) or “respon-
sive" (8.5%, 200 out of 2,366). And, as shown in Figure 4(a), when 
participants changed their label to “interruptible", they were much 
more likely to project extreme unavailability (63.51%, 47 out of 74) 
than any other receptivity level. This percentage was signifcantly 
higher than the equivalent extreme-unavailability percentages that 
followed their shifts to “attentive" (45.28%, 115 out of 254, Z=-2.368, 
p=0.0179) or to “responsive" (27.41%, 71 out of 259, Z=-4.966, p<.001), 
as Figure 4(a) shows. 

When shifting to “responsive", the levels they wanted to express 
were also more balanced in general. Figure 4(b) shows, for each 
receptivity level, how often the participants chose each receptivity 
type. From this perspective, it is also clear that participants more 
often chose to label themselves as “interruptible" to indicate their re-
ceptivity level was very low. Likewise, the participants infrequently 
used the label “attentive" to express high receptivity, instead mostly 
deeming themselves “responsive" in that scenario. 

Together, these results indicate that “interruptible" was the least 
popular of our app’s three status labels, and that there was a fairly 
clearly structured relationship between certain labels and certain 
levels of receptivity, e.g., “interruptible" was often used to express 
that a person was very unreceptive, and “responsive" to indicate 
that his/her receptivity was very high. 

4.3.2 Interpretations of Receptivity Types. From the interviews, 
we learned that participants’ usage of IMStatus’s receptivity types 
depended on not only their needs, but also on their subjective 
interpretations of what each type level meant. The reason that they 
rarely switched to “interruptible", more often switching away from 
it to other receptivity types. We learned from our interviewees 
that this was because many of them were unsure about how to 
interpret the term “interruptible" and how their contacts would 
interpret it, and therefore what it meant for IM communication in 
terms of how fast they would read and respond to messages. As 
P24 explained, “I was unsure about the defnition of interruptibility. 
But I was sure about the meanings of the probability of responding 
to and reading messages. So I used those two labels to represent my 
status.”. Similarly, P3 stated, “I think ‘responsive’ more clearly conveys 
whether you can respond or not. But if you show ‘interruptible’, others 
wouldn’t know whether they can contact you now.” Interestingly, 
some participants mentioned that “interruptible" expressed their 
emotions, in a way that “attentive" and “responsive" did not: “I 
usually felt annoyed to see messages when I was in class or when I 
was busy. [...] I liked to project that feeling through my status [...]. 
So I changed my status to the probability of being interrupted. It’s 
my emotional feeling.” (P18). Other interviewees also consistently 
said they most often used “interruptible" to signal to their contacts 
not to send them messages, in preference to the other two labels, 
which they described as objective and emotionally neutral. “I was 
watching videos and doing exercise at that time. [...] Because I’d feel 
disrupted if I got a message, I changed it to show that if they messaged 
me, I would be interrupted.” (P7). 

Participants generally favored the “responsive" label because 
it clearly indicated whether they could respond or not. However, 
for “attentive", participants had a wider variety of interpretations. 
Here, it should be noted that, on the app, we used the term “read-
ing" to operationalize attentiveness, i.e., as “probability of reading 
messages", as this was how it was measured in prior research. Yet, 
the phrase “reading messages" was still subject to diferent inter-
pretations. While some took its meaning literally, as we intended, 
others associated it with responsiveness or awareness. Specifcally, 
some participants considered attentiveness to be very close to re-
sponsiveness conceptually because, to them, the two things either 
happened together or did not happen. As P4 put it, “In my mind, 
they [attentiveness and responsiveness] are the same thing, because I 
have almost never read messages without responding to them. If I read 
a message, I respond to it.” These participants thus found it both 
difcult and unnecessary to distinguish between “attentive" and 
“responsive", and used the latter term, since it seemed clearer. Some 
other participants interpreted “attentive" as refecting awareness, 
i.e., knowing that a message has arrived, as P10 explained: “I see 
reading probability as: I’m likely to see who replies to my messages, 
but I don’t click into the message.” P28, when trying to distinguish 
between responsiveness and attentiveness, said, “I thought reading 
probability was like: oh, I knew there was a message, and responsive-
ness was more like whether I can respond to it now.” Similarly, P24 
said, “The way I understood the reading rate was that I was aware of 
the message, but I would not read them.” These interpretations will 
resonate with the quantitative result we show later that the par-
ticipants very often chose “attentive" to express that their phones 
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Figure 5: (a) Usage of three presentation types, and (b) 
choices of presentation types at diferent receptivity levels. 
1=“Highly Unavailable"; 5=“Highly Available" 

were not with them and that they would therefore not be aware 
that messages had arrived. 

4.4 Preferences and Interpretations of 
Presentation Types 

4.4.1 Preferences of Presentation Types in ESM. On those occasions 
when participants modifed the presentation style of their recep-
tivity statuses, nearly half of the time (51.6%) they changed them 
to a textual presentation, as compared to 34.2% to numeric and 
14.2% to graphical. A chi-square test of independence showed a 
strong relationship between presentation type and receptivity level 
(χ2=6351.5, p<.001). 

When we looked deeper into what receptivity levels participants 
were attempting to express by shifting to these presentation types, 
we found that – as Figure 5(a) shows – they tended to use tex-
tual presentation to express more extreme receptivity levels, i.e., 1 
(“very low") or 5 (“very high"), which between them accounted for 
65.06% of textual-presentation use. This “extreme" use of textual 
presentation was signifcantly more prevalent than “extreme" use 
of either numeric (46.71%, Z=-3.185, p=0.0014) or graphical presen-
tation (42.85%, Z=-2.644, p=0.0081). Moreover, textual presentation 
was hardly ever used to express the most neutral level, 3 (6.55% of 
the time). 

From the perspective of receptivity levels, Figure 5(b) also sup-
ports this observation. That is, at the two extreme receptivity levels, 
textual presentation accounted for the majority of usage: 57.30% at 
the very high level, and 62.03% at the very low level. 

When using graphical and numeric presentations, in contrast, 
our participants more often expressed a relatively neutral recep-
tivity level: i.e., 2, 3 or 4 out of 5. In particular, participants using 
graphical presentation expressed the highest level of receptivity 
only 9.52% of the time; and conversely, as shown in Figure 5(b), 
within all occurrences of someone projecting the highest receptiv-
ity level, graphical presentation was only used 6.74% of the time, 
dramatically lower than the average for its usage (i.e., 14%). Finally, 
Figure 5(b) shows that when participants’ receptivity level was set 
to neutral, they used numeric presentation 50.94% of the time, more 
often than at any other receptivity level. 

To sum up, these results imply that when expressing extreme 
levels of receptivity, whether low or high, the participants pre-
ferred to use textual presentation, but when their receptivity was 
not at either extreme, they preferred using graphical and numeric 
presentations over textual ones. 

4.4.2 Interpretations of Presentation Types. Our interviewees’ com-
ments about the app’s textual presentation mode were broadly 
consistent: such presentations explicitly, clearly, and precisely de-
scribed their actual status, and seemed unlikely to lead to rival 
interpretations. Thus, when they wanted to clearly convey their 
specifc status, they tended to choose it. As P24 said: “Sometimes 
it was hard for me to estimate my probability of responding. Then I 
would just use text, like ‘I will not respond.’ [. . . ] It’s more complete 
and summarizes my situation [better than percentages].” Similarly, 
P9 said: ‘If I wanted to present a status that matched my actual status, 
I used the text presentation. Text would not cause people to have dif-
ferent interpretations like it would if I used numbers.” Interestingly, 
when wanting to express an ambiguous state, a few participants 
wanted to express it precisely, including P11: “Text more precisely 
describes your condition, [even when] the condition is ambiguous, like 
‘I might not respond.”’ 

Participants’ perceptions and interpretations of graphical pre-
sentations were also quite similar, insofar as most thought it vague, 
with some even calling it quite hard to interpret. Thus, many were 
reluctant to use it to present their statuses, out of concern that their 
contacts might misinterpret it. “I found it laborious to interpret the 
circle [graphical presentation], like how much exactly it represents. It 
[the level] seems like above the half but also like not above the half. 
Then you have no idea, what’s that exactly?” (P26). “The circle also 
represented a ratio, why not just use numbers to represent the ratio? 
It would be more clear and precise. The graph was more vague.” (P1). 

However, a minority of the participants said they liked the am-
biguity of the graphic presentation, on the grounds that it made 
space for their contacts to speculate about their status and intent 
at the time. As P18 said, “I think text can reveal you’re busy; but 
like graphs, it can better reveal the idea that my response depends on 
my mood. [...] Compared to numbers and text, graphs are better at 
showing whether a person is in the mood of reading your message or 
not.” P4 noted, “you can tell from the graph that it’s nearly half but 
a little under it. So the others would think that I have ffty percent 
possibility to respond but I’m a little bit toward being unavailable. 
And they would speculate about your attitude toward responding.” 

The interviewees generally thought the numeric presentations 
were clearer than the graphical ones. They also liked that the former 
provided them with fexibility to signal to their contacts that they 
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might not respond to all their incoming messages, and would be 
selective, depending on the urgency of the messages or other factors. 
As P7 explained, “If I show response probability ninety percent, it 
means that I still have ten percent room for not responding. But if I 
used text like ‘I will respond’, I would feel that I must respond.” P9 also 
appreciated such “room": “When using, say, a response probability 
of forty or ffty percent to show that I might or might not respond 
to messages as my status, my contacts would feel that I might or 
might not reply. This would prevent my contacts from expecting me 
to respond within a certain period of time.” 

All in all, the fndings above suggest that two diferent kinds 
of desires were at work in the participants’ choices of a presenta-
tion type: 1) a desire to show explicit, precise information to shape 
contacts’ specifc interpretations about their status, and 2) a de-
sire to maintain a sense of mystery and ambiguity, geared toward 
preserving their autonomy to respond selectively, or even simply 
to stimulate speculation about their current status or activities on 
the part of their contacts. These fndings resonate with, and help 
to explain, why participants tended to use more precise vs. more 
vague presentation modes at diferent receptivity levels. 

4.5 Revelation of One’s Actual Status 
Most of the time (98.8%), the participants claimed to have presented 
their receptivity statuses honestly. Only in 55 responses did they 
admit to projecting a misleading or inaccurate one. These 55 re-
sponses were spread across 16 main participants, suggesting that 
a need to “fake" one’s receptivity afected 37.2% of IMStatus users 
at one time or another. When we looked into the diferences be-
tween these users’ actual statuses and the ones they preferred to 
present to their contacts, we found that they more often wanted to 
show an artifcially low receptivity level than an artifcially high 
one. Interestingly, on 11 of these 55 occasions, they lowered their 
receptivity level further, i.e., to 1, when their genuine status was 
already low, i.e., 2. 

According to their ESM responses, the participants’ top two rea-
sons for falsifying their receptivity status were “did not want to 
be disturbed" (34.3%) and “wanted to decrease disturbance" (32.9%). 
Among the 36 instances in which a participant selected one of 
those two reasons, 27 pertained to showing their status as the low-
est possible level of receptivity. The third most popular reason 
given for “faking" statuses was that the participant wanted to show 
contacts that s/he “could be interrupted". Interestingly, in nine of the 
11 instances associated with that reason, the participant’s actual 
receptivity was reportedly medium or lower – even the lowest level 
– implying a desire to receive messages despite the recognition of 
their own non-receptivity. Finally, six of the 55 deceptive-status 
cases (8.6%) were ascribed simply to not wanting others to know 
their true status; and interestingly, a textual presentation was cho-
sen on all six of those occasions. 

In summary, we found that participants’ deceptive status pro-
jections were usually aimed at decreasing disturbance. Only very 
rarely did they exaggerate their actual receptivity to express their 
openness to conversations. 

4.6 Reasons for Proactive Adjustment 
Only 42 ESM responses were triggered by participants’ self-initiated 
status adjustment. In those cases, the participants more often changed 
their receptivity level (84.6%) than their receptivity type (66.7%) 
or their status-presentation type (64.3%). Two of the top reasons 
they provided for these proactive adjustments were not wanting to 
be disturbed (28.3%) and wanting to decrease disturbance (19.6%). 
Among the 21 occasions on which one of these two reasons was 
chosen, 16 saw the participant choose the lowest receptivity level, 
and 12 saw them choose textual presentation. Another major rea-
son cited for proactive adjustments was that they wanted to render 
their statuses more precise (28.3%). Of the 13 ESM responses that 
cited this reason, 10 were associated with a shift to textual pre-
sentation. The fourth main reason for proactive adjustments was 
the participant’s wish to indicate that s/he could be interrupted 
(21.7%), with seven of these 10 occasions being associated with a 
shift to the highest receptivity level. Interestingly, none of these 42 
responses involved a decision to make a person’s receptivity status 
more ambiguous. 

4.7 Context Efects 
When we further examined how the participants modifed their 
statuses across diferent activity contexts, we found that the top 
fve activities during which they decreased their receptivity lev-
els were: taking a bath (34.6%), moving/driving (29.4%), taking a 
class/attending a meeting (26.6%), working (23.1%), and sleeping 
(22.6%). Interestingly, however, six of the eight responses that cited 
taking a bath involved a status label of “attentive". That is, when 
users’ phones were not near them, they tended to highlight their 
unavailability to read messages rather than their inability to re-
spond, perhaps because the former was a necessary precondition of 
the latter [3]. Participants more often increased their receptivity 
level, on the other hand, when they were using computers (40.6%), 
killing time (35.5%), shopping (28.2%), playing computer/mobile 
games (27.3%), and watching TV/videos (26.2%). Notably, when 
killing time, the likelihood of raising responsiveness was up to 
66.7%. Across all fve of those activity contexts, “responsive" or 
“attentive" labels were used on 65 out of 70 of occasions (92.8%) 
and “interruptible" only on fve. This resonates with our previously 
reported fnding that the “interruptible" label was mainly used to 
express unavailability. 

4.8 Discrepancies between Recipient and 
Sender Perspectives 

We observed some interesting conficts between sender-side and 
recipient-side preferences. When participants checked their con-
tacts’ statuses, they were prompted to rate the usefulness of, and 
their own preference for, each type of presentation of that contact’s 
receptivity level. As shown in Figure 6, we observed a decreasing 
trend in the usefulness ratings assigned to textual presentations 
of contacts’ higher receptivity levels; and an opposite, increasing 
trend in the reported usefulness of graphical and numeric presenta-
tions of the same receptivity levels. In other words, in their roles as 
message-senders, our participants increasingly thought that graph-
ical or numeric indications of high contact availability were better 
than their textual equivalents. Moreover, they preferred to see, and 
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Figure 6: Senders’ (a) usefulness perceptions and (b) prefer-
ences among three presentation types, by receptivity level. 
1=the contact was highly unavailable; 5=the contact was 
highly available 

found it more helpful to see, textual indications of their contacts’ 
receptivity when those contacts were unavailable for communica-
tion. Importantly, this contradicted some of their preferences as 
recipients: including their preference for textual presentations, and 
against graphical ones, when expressing the highest receptivity 
level. Careful design decisions need to be made to deal with these 
tensions. 

4.9 Interpretations of and Trust in the IMStatus 
Finally, as the aims of our study were to inform researchers and 
practitioners about how people might use and perceive a IM system 
that automatically estimated and adjusted their receptivity status, 
their experience of IMStatus was also a focus of the qualitative inter-
views. While many of the interviewees thought it was interesting 
and felt fresh to use this type of system, some thought it the level 
of precision/accuracy supposedly ofered by IMStatus was beyond 
what was really necessary. Two main reasons for this attitude were 
cited. The frst was that the estimated receptivity information could 
never be more than a rough guideline; that is, regardless of the 
status the system estimated, it was ultimately system users who 
read and responded to messages, or declined to. Thus, being more 
accurate or precise would not be helpful. P20 noted, “I did not care 
much about the status, because I thought its role is more like support. 
We have all used social-media tools for a long time. We should all be 
able to reason about why someone might be unresponsive. So, having 

a system be super accurate about it would not help that much. Yeah, 
it can distinguish, but it’s not necessary to be very precise.” Similarly, 
P28 said: “I’m not too concerned with the status it presents. After 
all, at the end of the day, I’m the one who makes the fnal decision. 
Whether to read or reply or not is up to me.” 

The other main reason the interviewees cited for not desiring 
such a system to be precise was privacy, which would worsen as the 
system’s capabilities improved. P28 noted that receptivity-status 
estimation, “if made very comprehensive and powerful, would be 
kind of troubling, and even scary. You probably would not want other 
people to know what you’re doing, but the system would just tell 
them automatically.” One interviewee (P43) also worried that its 
precision would mislead their contacts into thinking they were still 
responsive if they suddenly became busy or otherwise unavailable. 
To avoid violation of contacts’ expectations, she hoped the system 
could be made less sensitive, or more conservative about their 
status. 

5 DISCUSSION 
We believe our fndings are an important frst step in understand-
ing how to make future receptivity-prediction features more user-
friendly. Below, we discuss our fndings’ specifc implications for 
researchers and practitioners. 

5.1 The Need for Diferent Receptivity Types 
5.1.1 Which Receptivity Type Should Be Predicted/Presented? Our 
results suggest that, despite their seemingly unbalanced usage, all 
three of the focal receptivity labels had distinct merits. Our quanti-
tative and qualitative results consistently indicate that “responsive" 
was more often used by our participants because it was the easiest 
of the three to understand. This result is not surprising, in light 
of prior research fndings [54]. On the fip side, its explicitness 
and clarity also represented a limitation, because users sometimes 
wanted to express their uncertainty about whether they would be 
aware of message notifcations in their current situations. They 
sometimes also wanted to explicitly express not only that they were 
unavailable, but also that – on an emotional level – they would 
not welcome any interruptions. The notion of responsiveness, from 
their perspective, could not help them clearly express these two 
meanings, and thus on such occasions they chose to switch to 
“attentive" or “interruptible", respectively. This resonates with re-
cent fndings by Cobb [19], that people use their online statuses 
to express various ideas and meanings. Despite our study being 
primarily focused on the presentation of estimated receptivity, we 
can recognize that our three receptivity categories alone are insuf-
fcient to convey the various personal or emotional states users 
might like to convey. 

5.1.2 Specific Definition and Measurement of Receptivity is Needed. 
Our results also suggested IMStatus users’ varying intuitive con-
ceptions of each receptivity label profoundly afected their choices. 
That is, a clear defnition of how a receptivity concept is measured 
and what kind of status it estimates would help people to determine 
the kind of receptivity they desire such a system to estimate and 
share with their contacts in diferent situations. Doing so would 
also tend to reduce the confusion users experience upon seeing 
discrepancies between their system-estimated statuses and their 
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perceptions of their own current behavior. For example, prior re-
search has suggested that there are essential diferences between 
responsiveness and attentiveness, including that they represent dif-
ferent stages in the notifcation-response process [15, 73] and that 
they are associated with diferent individual characteristics [42]. Yet, 
such distinctions are not necessarily perceived by all system users, 
in part because of variation in their prior IM and other experiences. 
As we showed earlier, some participants reportedly thought that 
responsiveness and attentiveness had identical meanings, at least 
to them personally, because they seldom if ever failed to respond 
to an IM message immediately after reading it. For this subgroup 
of our participants, confusion would be likely to arise if their es-
timated attentiveness and estimated responsiveness were distinct 
from each other. Other participants, on the other hand, perceived 
our category of “reading" a message to merely mean noticing that 
it was there; this corresponds to the early react step in Turner [73], 
and the sensing step in Chang et al. [14], both of which occur before 
consuming and processing the content of a message. Discrepancies 
in users’ interpretations of the term “attentive" matter considerably, 
as they may not only lead to user dissatisfaction with IM systems, 
but conficts between message senders and message recipients. 

Notably, most – perhaps all – prior research on users’ attending 
actions on their phones has used a mixture of user actions and 
sensed cues (e.g., screen-unlocking and app-opening data) to infer 
the user’s reading of notifcations. This is largely due to the variety 
of pathways through which users can notice and read the content of 
their messages. Despite it being commonplace in research to group 
actions broadly indicative of message-reading into a single cate-
gory, “attentiveness", many of our participants evidently considered 
these actions to be separate, and exhibited clear awareness of the 
nuanced diferences between them. More importantly, individuals 
even associated the simple word “reading" with widely difering 
sets of actions. It is therefore probably time to think about whether 
it is worthwhile to predict and estimate each of these specifc ac-
tions separately, especially in light of calls by other researchers to 
distinguish between responding, attending, and noticing/sensing 
of notifcations (e.g. [24, 72, 73]). We would argue that this line 
of research should go even deeper: i.e., estimate and predict more 
specifc steps, or even specifc attending actions such as unlocking 
the phone vs. reading notifcation in the notifcation drawer vs. 
opening the app. However, more research will frst need to address 
the question of when, where, and indeed if users would desire an 
IM system to capture, analyze and share these specifc types of 
information. 

5.2 Presentation Type: Precision vs. Ambiguity 
Previous studies have frequently noted that people tend to blur 
their statuses [30, 61], or use them to show they are “busy" or “un-
available" when in fact they are not [54]. Our results are consistent 
with these previous fndings, in that our participants also tended to 
lower the receptivity that was ostensibly estimated for them by our 
system. However, we observed that our participants often did not 
want to blur their status, but rather, on many occasions, wanted 
to make it precise and clear. In addition, we observed a general 
pattern in the relationship between receptivity level and choice of 

presentation type. That is, participants tended to use textual pre-
sentation to express receptivity levels at both extremes. This was 
mainly because they wanted to precisely indicate particular levels 
of receptivity, and avoid the misinterpretations they felt might be 
caused by graphical or numeric presentations. Conversely, when 
their receptivity levels were relatively neutral and ipso facto am-
biguous, the participants used graphical and numeric presentations 
more often, which further strengthened the ambiguity that was 
already present. 

To sum up, users’ choices of presentation types suggest an inter-
esting tension between their intentions to project precise statuses 
and ambiguous ones, which we found were driven not only by a 
desire to maintain their privacy and autonomy, as previous works 
have suggested [30, 58], but also by a desire to shape and/or avoid 
particular interpretations. The latter desire was not only displayed 
in their choices of presentation types, but also refected in their 
concerns that our system’s estimation was too sensitive and accu-
rate. Their hope that such systems will be more conservative, as a 
means of avoiding mis-expectations on the part of their contacts, is 
an important avenue for further research to pursue. 

5.3 What’s Next? Receptivity-status Estimation 
Systems as Social Tools 

We anticipate that the main purposes of future automated receptivity-
status systems will be pitched as better availability management. 
While a system that automatically estimates and predicts one’s 
status seems convenient and appealing at frst glance, it is impor-
tant to think about what actual role users would desire such a 
system to fll: i.e., a fully automatic agent, vs. an assistant that 
supports users in managing their availability. A number of stud-
ies and theses related to human-AI interaction (e.g., [2, 16, 44]) 
have provided important insights into how users might interact 
with and perceive AI-embedded systems, and how such systems 
should be designed to support them. But as our fndings indicate, 
a receptivity-status adjustment system incorporated into IM ser-
vices would encounter an array of challenges, not least because 
availability management transcends the management of one’s own 
attention, to also include privacy control [11], coordination of com-
munication [4, 9, 28, 45, 64, 69], self-presentation [54, 63, 76], and re-
lationship management [34, 60, 65, 71]. Our study also revealed how 
individuals used such a system to shape and avoid their contacts’ 
interpretations. In other words, any receptivity-status adjustment 
system is, by nature, a social tool; and designers of such systems 
need to concern themselves not only with how message recipients 
perceive their own statuses, but also how they perceive senders 
would perceive those statuses. Therefore, while existing receptivity 
research has primarily based receptivity prediction on features that 
are relatively personal – e.g., the condition of the users’ phone – 
future receptivity-estimation systems will not be able to sidestep 
their inevitable roles as social tools, and all the communicative 
nuances that such roles entail. 

5.4 Design and Research Implications 
Our four main recommendations for a future receptivity-status 
system are that it incorporate: 1) user control, 2) customizability, 3) 
preference-awareness, and 4) mechanism clarifcation. As a general 
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guideline, developers should take account of the general patterns 
of preferences for precision vs. ambiguity that we identifed. The 
idea of making both receptivity type and the style in which it is 
presented context-aware may be worth pursuing. On the other 
hand, individual diferences exist in these preferences; and the so-
cial nuances and situations in which users would want to present 
a more ambiguous vs. precise status would probably be challeng-
ing for a machine to learn, at least in the beginning. As such, we 
think the core of such a system should be user confguration: i.e., 
users should be granted control over their status, which they can 
exercise at any time, and the system should actively learn from the 
adjustments that they make while communicating in the real world. 
While we think the inclusion of preference awareness is optional, 
it could be benefcial if a person’s switching between receptivity 
types became frequent and repetitive. Users’ efort could be further 
reduced by allowing them to customize the automation of these 
repetitive actions in specifc situations using rules, as they already 
are in some commercial services that confgure routine automa-
tions (e.g. Google Home Routine [1]). On the other hand, special 
attention needs to be given to whether dynamically changing both 
presentation and receptivity types would lead to user confusion or 
perceptions of inconsistency, and thus to expectation breakdowns. 
Moreover, while context shifts are sometimes ad hoc or unantici-
pated, a user-prompting mechanism that reminds users about their 
apparent changes of status, or asks them for permission to make 
status changes for them, should also be considered. And it may be 
worth exploring presenting a hybrid status that combines multiple 
receptivity types, e.g., “Likely to be interrupted; response probability 
70%”, given that these types were found above to mean diferent 
things to diferent users. 

Finally, to reduce confusion and misinterpretations, not only 
between users and the system but also between users, it is vital to 
clearly communicate how the system works, i.e., how the estimated 
target is measured and inferred. As shown in recent work, disclosing 
some details of intelligent systems’ data collection and inference-
drawing can help people to better understand how to use and 
improve them [16, 44]. However, to avoid overwhelming users with 
low-level details, it may be worthwhile to consider disclosing such 
information progressively [67]. 

5.5 Research Limitations 
This preliminary exploration of how automated IM-receptivity es-
timation might be received and used in people’s daily lives has 
a number of limitations that should be acknowledged. First, our 
system had a narrow range of presentation types. Visual presenta-
tions other than textual, numeric, and graphical ones are equally 
worth examining; and we did not provide our participants with 
full fexibility to customize their statuses, which – if we had al-
lowed it – might have enabled us to observe a wider range of status 
descriptions, including ambiguous ones. Second, IMStatus was a 
standalone application, not incorporated into the interface of an 
existing IM service. This could have reduced users’ motivation to 
check their own and their contacts’ statuses, because of the extra 
efort required. We might also have seen fewer kinds of social nu-
ances because of this limitation. Third, given that our focus was 
primarily on observing users’ preferences about receptivity statuses 

and how those statuses were presented, we did not build a machine-
learning model for receptivity estimation. Thus, we cannot claim 
that we were able to observe all the behaviors and perceptions 
that users would have displayed if they had been using an actually 
learning-based system. Fourth, during the study, our participants 
might have been paying more attention to their phones because of 
the ESM; this might cause IMStatus to more often estimate partici-
pants’ status to be receptive. Fifth, because we only implemented 
IMStatus on Android OS, our main participants could not invite 
partial participants whose phones were of other types. Given this 
recruitment difculty, we also placed no limits or targets on the 
types of relationships they could have with the partial participants 
they recruited; and thus, the diversity of the relationships within 
each group was limited. Finally, all participants in our study were 
residents of Taiwan, aged from 20 to 34, mostly students, and mostly 
existing users of Facebook Messenger and LINE Messenger. There-
fore, it is unclear whether our results can be generalized to other 
age groups, users of other IM services, and other parts of the world. 

6 CONCLUSION 
We developed a research tool called IMStatus, an Android app that 
ostensibly estimated IM users’ receptivity levels and automatically 
adjusted their statuses accordingly, presenting those statuses in 
three receptivity types and three presentation styles. We studied 
43 main participants’ usage of IMStatus using a mixed-methods 
approach comprising a two-week ESM study and semi-structured 
interviews. We found that these participants preferred their sta-
tuses to be labeled as “responsive" or “attentive" rather than “inter-
ruptible", the latter being used primarily for expressing very low 
receptivity as well as negative emotions toward IM contact. We also 
found that our participants preferred using textual presentation 
when their goal was to present their status precisely, and when 
it was of an extreme level. Graphical and numeric presentations 
were used more often than textual ones to show ambiguous sta-
tuses: typically, neutral levels of receptivity. Overall, these users’ 
choices of receptivity labels and presentation styles refected a ten-
sion between their desire for precision and their desire to keep 
things ambiguous; and we found that their choices were driven 
not only by privacy concerns, but also by a desire to manage their 
contacts’ interpretations of what they were doing. Based on our 
results, we provided design and research implications for future 
work on receptivity, which we believe will help others in this feld 
to prioritize their focus on receptivity estimation and move forward 
to efective deployments of their receptivity-estimation systems on 
users’ phones. 
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