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While past research has explored the effects of different targeted promotion strategies (e.g., temporal, geographical, crowdedness-based), it is yet to take into account the effect of social context (e.g., group cohesiveness) on consumer responses to mobile promotions. We develop a metric for measuring tie-strengths between individuals in a co-located group and compute a holistic measure, group cohesiveness, from longitudinal physical location data. We deploy this new metric in a field experiment to explore the effect of group cohesiveness (high vs. low) on consumer responses to mobile promotions of varying lead-times. Across our studies, we demonstrate that shorter promotion lead-times are preferred more by individuals in the presence of high cohesive groups (versus low cohesive groups). Thus, marketers should take advantage of social context attributes (such as group cohesiveness), which can be derived from ubiquitous location tracking data to tailor their promotion based on consumers' real-time activities.

facilitated social environment is created that offers unique opportunities to consumers to actively participate in marketing activities. For example, recent advances in mobile analytics, relying on a substrate of location and movement data collected by wireless technologies such as Wi-Fi and

Bluetooth beacons, open up the exciting possibility of being able to infer group-level attributes (i.e., group cohesiveness) of the individual consumer, based on the consumer's observed relationship with other co-located individuals, especially in environments where the consumer has a sustained longitudinal presence. In particular, computational mechanisms have demonstrated that it is possible to infer latent social relationships (e.g., group cohesiveness based on pairwise tiestrength) amongst members in a group based on longitudinal data of their collective movement patterns over several months [START_REF] Jayarajah | Event detection: Exploiting sociophysical interactions in physical spaces[END_REF][START_REF] Sen | Grumon: Fast and accurate group monitoring for heterogeneous urban spaces[END_REF].

Building on these methods, in this paper, we 1) elucidate the development of a measurable targeting metric (i.e., group cohesiveness) that combines measures of pairwise tie-strength and methods of group detection, based on longitudinal collective physical movement dataset (indoor location traces of individuals connected to the Wi-Fi in a large Asian university); and then 2) assess the effectiveness of a targeted mobile promotion offer based on this new metric. Specifically, to align with the current practice where retailers choose the timing of coupon redemption (e.g., now vs. later), we deployed this measurement in a field experiment where a consumer received push promotions of varying redemption lengths via a mobile app. The results of the experiment indicate that consumers who are in a highly cohesive group (e.g., close friends or family), at the time of promotion delivery, prefer promotions with a shorter lead-time more than those in a group with low cohesiveness. We argue that these results are driven by construal level theory that implies that consumers in a high cohesive group, characterized by low social distance, are likely to act impulsively due to the low construal level and would therefore prefer promotions with a shorter lead-time that provide instant gratification. We replicate the findings in an additional study conducted amongst an ecologically valid sample in a different geographical setting.

Our research has significant theoretical and managerial implications. From a theoretical perspective, our research introduces a novel hyper-contextual targeting metric, group cohesiveness, that can be employed by marketers to tailor their promotions effectively across target segments, thus contributing to the body of work that focuses on the role of mobile and web sensing in mobile promotions (e.g., [START_REF] Andrews | Mobile ad effectiveness: Hyper-contextual targeting with crowdedness[END_REF][START_REF] Luo | Mobile targeting[END_REF]. We also contribute to the literature on group cohesiveness by proposing an operationalization of the construct and developing a unified group-level measure building on social network analysis methods. From a managerial perspective, our research shows how, by solely using longitudinal geographical tracking data obtained through mobile sensing, marketers can measure different social context variables, both instantaneously and longitudinally, and, accordingly, deploy targeted mobile promotion campaigns.

Theoretical Background and Hypotheses

Consumer Response to Mobile Promotions

Our work draws on the literature on mobile promotions, which reveals that context plays an important role in consumer's response to mobile promotions, thereby providing an opportunity to tailor promotions delivered through mobile apps effectively. Mobile phones and related gadgets are disrupting human lives and altering the way consumers engage with brands and retail spaces.

For example, in 2018, 95% of adults used their smartphones to access content/information and mobile commerce generated $60 billion in shopping revenues [START_REF] Dolliver | Ten Key Digital Trends for 2019[END_REF]. Both academics and practitioners have seen significant advances in this field.

Due to rapid growth in the types of embedded sensors (e.g., accelerometers and cameras) and advances in AI techniques, mobile phones today have moved from capturing instantaneous human behaviors at micro levels (e.g., the current location of a user, the applications being used in a phone, etc.) to continuous tracking of higher-order semantic level activities such as continuous movement behavior [START_REF] Jayarajah | Event detection: Exploiting sociophysical interactions in physical spaces[END_REF], queuing behavior [START_REF] Okoshi | Queuevadis: Queuing analytics using smartphones[END_REF], item-level interactions during regular store visits [START_REF] Sen | Grumon: Fast and accurate group monitoring for heterogeneous urban spaces[END_REF], health and wellness behavior (e.g., smoking cessation [START_REF] Naughton | Delivering "Just-In-Time" smoking cessation support via mobile phones: Current knowledge and future directions[END_REF]). In parallel, advances in wireless "localization" technologies, employing standards such as cellular, Wi-Fi, and Bluetooth, have made it possible to now derive and collect anonymized or non-personally identifiable location traces from large swathes of transiting consumers (their devices) passively, i.e., without any overt action from each individual, but based on longer-term implicit or explicit consent, usually obtained as part of the standard terms of service associated with such network access.

In the erstwhile era of mobile marketing, marketers focused solely on the content and format of advertising and promotions pushed through mobile devices. For example, [START_REF] Bart | Which products are best suited to mobile advertising? A field study of mobile display advertising effects on consumer attitudes and intentions[END_REF] studied the effects of mobile display advertising on consumer attitudes and intentions to identify suitable product categories for such a format. This was followed by the era of mobilitybased marketing with geo-positioning built into smartphones -such marketing strategies exploited the location attribute of a consumer in isolation, without factoring in whether the consumer was alone or part of a group. Marketers were able to target consumers in real-time based on contextual variables such as their location and behavior. As [START_REF] Berman | Planning and implementing effective mobile marketing programs[END_REF] explains, geo-fencing allowed companies to send mobile coupons or advertisement messages to people within a store's virtual perimeter. Past research has also looked into when and how geo-conquesting (i.e., targeting consumers located at or near a competitor's location) can lead to significant gains or losses [START_REF] Dubé | Competitive price targeting with smartphone coupons[END_REF][START_REF] Fong | Geo-conquesting: Competitive locational targeting of mobile promotions[END_REF]. Whole Foods generated a 4.69% conversion rate on mobile coupons, significantly higher than the industry average, targeted to subscribers based on their location (i.e., within driving distance of stores) [START_REF] Girish | 4 Brands that are Winning at Location-Based Marketing and How | Beaconstac[END_REF]. Researchers acknowledged that it is important to consider its interaction with other targeting metrics to optimize location-based targeting strategies.

In a large-scale field experiment, [START_REF] Luo | Mobile targeting[END_REF] showed that promotional lead-time has the expected linear effect only for proximally located users, while for non-proximal mobile users, there is a curvilinear, inverted-U relationship. This suggests that rich contextual information, stemming from the interplay of consumer location (proximal and non-proximal distances) and timing of promotion (lead-time: same day vs. earlier day promotion), is essential to improve our understanding of the effectiveness of targeted mobile promotions and advertisement. Similarly, related features of a promotional offer (e.g., expiry length of a coupon) are studied in conjunction with the contextual factors (location and timing of the coupon receipt) to evaluate the overall appeal of the promotion [START_REF] Danaher | Where, when, and how long: Factors that influence the redemption of mobile phone coupons[END_REF].

Recent advances in web and wireless technologies can now provide information about hyper-contexts (such as weather, physical crowdedness, co-located individuals), allowing marketers to use this information to target consumers dynamically. For example, [START_REF] Li | Sunny, Rainy, and Cloudy with a Chance of Mobile Promotion Effectiveness[END_REF] have shown that purchase responses to promotions are higher and faster in sunny weather than cloudy weather, whereas purchase responses to promotions are lower and slower in rainy weather. [START_REF] Andrews | Mobile ad effectiveness: Hyper-contextual targeting with crowdedness[END_REF] found that another hyper-contextual variable, crowdedness (i.e., the number of people per unit area present in the vicinity of the target consumer), too influences the purchase rate of mobile promotions such that an increase in physical crowdedness turns the individual inward, resulting in an increased response to an SMS-based promotion. Such crowdedness is driven purely by the spatial density of co-located individuals and is agnostic to the presence or absence of any long-term relationship or interactions among such individuals. Related research employed location traces of individuals to derive transient, short-lived co-location instances, which were primarily involuntary in nature, and found that co-location at the same venue before promotion delivery indicates consumers' shared preference for coupons in the same product category [START_REF] Zubcsek | Predicting mobile advertising response using consumer colocation networks[END_REF]. While this prior research uncovers a significant hyper-context, namely the presence of other people in an individual's environment, they do not 1) capture long-standing voluntary associations between the individuals or 2) incorporate the nature of these associations at the time of promotion delivery. Thus, exploring the "social" linkages and ties among the individuals cohabiting a shared space, at the time of promotion delivery, and the role that such ties play (which represents a new dimension that is orthogonal to prior aggregated context such as crowdedness) in influencing redemption behavior of individuals represents a natural evolution of this body of work.

We turn to the extant literature on interpersonal influences spanning across sociology, psychology, and marketing to explore a tie-strength based social construct, group cohesiveness, and its interaction with promotional lead-times to better understand mobile promotion effectiveness.

Interpersonal influences

Interpersonal influences on human behavior have been an active area of study in sociology [START_REF] Friedkin | Structural Bases of Interpersonal Influence in Groups: A Longitudinal Case Study[END_REF], psychology [START_REF] Perry-Smith | Social network ties beyond nonredundancy: An experimental investigation of the effect of knowledge content and tie strength on creativity[END_REF][START_REF] Thibaut | The social psychology of groups[END_REF], and marketing [START_REF] De Bruyn | A multi-stage model of word-of-mouth influence through viral marketing[END_REF][START_REF] Mittal | Customer complaining: The role of tie strength and information control[END_REF]. Tie-strength between two individuals in a social network denotes how strongly they are connected and classifies the nature of the relationship between the source and the target of the influence. Good friends are represented by a strong tie-strength, whereas distant acquaintances are identified by a weak-tie (N. [START_REF] Lin | Access to occupations through social ties[END_REF][START_REF] Marsden | Measuring tie strength[END_REF]. The notion of tie-strength has been repeatedly used in literature as it can have an impact on social power, identification, competition, authority [START_REF] Friedkin | Structural Bases of Interpersonal Influence in Groups: A Longitudinal Case Study[END_REF], conformity to norms, dependence, status [START_REF] Thibaut | The social psychology of groups[END_REF], creativity (Perry-Smith, 2014), information sharing [START_REF] De Bruyn | A multi-stage model of word-of-mouth influence through viral marketing[END_REF], product diffusion [START_REF] Iyengar | Opinion leadership and social contagion in new product diffusion[END_REF]) etc. For example, Perry-Smith (2014) found that information received from acquaintances (i.e., weak ties) was more useful in facilitating creativity due to higher cognitive expansion, compared to when the source was a friend (i.e., a strong tie).

In marketing, the flow of consumer's word-of-mouth (WOM) has long been studied through the lens of social influence theory [START_REF] Frenzen | Structure, cooperation, and the flow of market information[END_REF]. For example, [START_REF] Ryu | Word-of-mouth transmission in settings with multiple opinions: The impact of other opinions on WOM likelihood and valence[END_REF] found that when others' opinions are incongruent amongst each other, the likelihood of sharing the WOM and its valence depends on the tie-strength between the group members. Specifically, individuals were more willing to express their opposing views among close friends (i.e., strong ties) than others. The insights from research on WOM have also been applied in related areas such as the effect of tie-strength on referral programs [START_REF] Wirtz | The role of metaperception on the effectiveness of referral reward programs[END_REF]), viral marketing (De Bruyn & Lilien, 2008;[START_REF] Pescher | Consumer decision-making processes in mobile viral marketing campaigns[END_REF], customer complaints [START_REF] Mittal | Customer complaining: The role of tie strength and information control[END_REF], and credibility of consumer-generated online information [START_REF] Pan | How much can you trust online information? Cues for perceived trustworthiness of consumer-generated online information[END_REF].

The research on tie-strength in marketing has not only been limited to the area of WOM. [START_REF] Iyengar | Opinion leadership and social contagion in new product diffusion[END_REF] used a network analysis approach to understand the diffusion of a new product in a social system. They use both sociometric measures and self-reported tie-strength measures to explore the role of social contagion in networks after controlling for marketing actions and other system-level variables. Recent research has focused on the effect of tie-strength on different aspects of consumer behavior at social media websites. R. [START_REF] Lin | The emotional responses of browsing Facebook: Happiness, envy, and the role of tie strength[END_REF] show that positive social media posts elicit different emotions in users based on their relationship with the source -strong ties generate higher benign envy, whereas weak ties generate more malicious envy. In a similar vein, tie-strength has also been shown to influence the pattern of communications in social media [START_REF] Spiliotopoulos | Altruistic and selfish communication on social media: The moderating effects of tie strength and interpersonal trust[END_REF], the authenticity of brand mentions [START_REF] Hu | It pays off to be authentic: An examination of direct versus indirect brand mentions on social media[END_REF], and the likelihood of social media firestorms against brands [START_REF] Herhausen | Detecting, preventing, and mitigating online firestorms in brand communities[END_REF].

Based on insights from the literature on interpersonal influence, we expect that in a group setting, the absence or presence (and, if present, the strength) of relationship between members of the group should play an important role in their receptivity to marketing information. The past literature, discussed above, has primarily looked at interpersonal influences at dyadic levels, between one source and one target of influence, using pairwise tie-strength as a measure of the relation between them. In this paper, we employ this measure and build on it further to conceptualize a unified group-level mobile targeting metric (i.e., group cohesiveness), which holistically captures the inter-relationships between the target consumer and other members of the group that the consumer belongs to at a given point in time (the measurement details are outlined in Section 3). To elaborate, when the number of strong ties in a group is high, and there are more inter-connections between members, it indicates low social distance within the group and typifies a group with high cohesiveness. Conversely, when the number of weak ties in a group is high, and there are fewer inter-connections between members, it indicates high social distance within the group and typifies a group with low cohesiveness.

Group cohesiveness (e.g., [START_REF] Hogg | Interpersonal attraction, social identification and psychological group formation[END_REF], comprising attributes such as interpersonal attraction, commitment to task, and group pride, has been studied extensively in the organizational behavior domain (e.g., [START_REF] Gully | A meta-analysis of cohesion and performance: Effects of level of analysis and task interdependence[END_REF][START_REF] Marcos | Interacción de la cohesión en la eficacia percibida, las expectativas de éxito y el rendimiento en equipos de baloncesto[END_REF]. Most prior research in this area has investigated the effect of group cohesiveness on group-level variables such as the group conflict and group performance [START_REF] Beal | Cohesion and performance in groups: A meta-analytic clarification of construct relations[END_REF][START_REF] Chiocchio | Cohesion and performance: A meta-analytic review of disparities between project teams, production teams, and service teams[END_REF], while some limited research has adopted a multi-level approach examining the effect of group cohesiveness on individual-level variables such as job self-efficacy [START_REF] Liu | Help yourself by helping others: The joint impact of group member organizational citizenship behaviors and group cohesiveness on group member objective task performance change[END_REF]. We adopt a similar approach where we explore the effect of group cohesiveness on individual receptivity to different promotions of varying lead-times.

Effect of Group Cohesiveness on Mobile Promotion Response

Researchers have shown that social distance, denoted by the distance between self and other (stemming from similarity-dissimilarity, in-group/out-group membership, familiarity, etc.), has implications for information processing, judgments, and behavior related to the "other" (e.g., [START_REF] Liviatan | Interpersonal similarity as a social distance dimension: Implications for perception of others' actions[END_REF][START_REF] Stephan | The effects of time perspective and level of construal on social distance[END_REF]. Specifically, with a decrease (versus increase) in social distance from an individual, the target person and related events are construed at a lower level, the descriptions comprise more concrete, detailed features, and there is a higher reliance on lowerlevel information in judgments related to their actions (e.g., [START_REF] Fujita | Construal levels and self-control[END_REF][START_REF] Kim | Effects of temporal and social distance on consumer evaluations[END_REF]. Collectively, these findings seem to suggest that when the consumer is in the presence of a high cohesive group (low social distance between the group members), s/he is more likely to be driven by a low-level construal, which includes specific, concrete, and subordinate features, due to the low psychological distance of the social context. On the other hand, consumers in the presence of a group with low cohesiveness (high social distance) will be driven by high-level construal, which includes abstract, general, and superordinate features.

Grounded in Construal Level Theory (CLT; e.g., [START_REF] Liberman | Psychological distance[END_REF][START_REF] Trope | Temporal construal[END_REF], researchers have made predictions on how different distance dimensions affect one another.

For example, [START_REF] Bar-Anan | Automatic processing of psychological distance: Evidence from a Stroop task[END_REF] demonstrated, using a Stroop task, an association between spatial distance and other dimensions of psychological distance. Further, [START_REF] Stephan | The effects of time perspective and level of construal on social distance[END_REF] have shown that temporal proximity produces a corresponding increase in perceived social closeness represented by an increased sense of familiarity. Our present research specifically examines the effect of social distance (i.e., whether an individual is in the presence of a group with high (vs. low) cohesiveness) and the resulting construal level on temporal distance frames (i.e., preference for promotions with shorter (versus longer) lead-times).

Past research has asserted that construal levels have a strong influence on our level of control over our impulses [START_REF] Fujita | Construal levels and self-control[END_REF]. A higher construal level is likely to increase selfcontrol, and consequently, reduce impulsive behavior. Similarly, a lower construal level is characterized by reduced self-control and increases impulsiveness [START_REF] Fujita | Transcending temptation through abstraction: The role of construal level in self-control[END_REF][START_REF] Fujita | Moving beyond deliberative control of impulses: The effect of construal levels on evaluative associations in self-control conflicts[END_REF][START_REF] Fujita | Promoting prospective self-control through abstraction[END_REF]. Impulsiveness (i.e., lack of control) increases consumer's need for immediate gratification and preference for immediate over delayed outcomes [START_REF] Freitas | The influence of abstract and concrete mindsets on anticipating and guiding others' self-regulatory efforts[END_REF], suggesting a preference for temporally near (vs. far) promotions.

Accordingly, we expect that in the presence of a group with high cohesiveness, the lowerlevel construal activated due to the low social distance will result in consumers acting more impulsively than if they were in the presence of a group with low cohesiveness. Therefore, individuals in the high cohesive group will demonstrate a higher preference for promotions with a shorter lead-time (offering a faster redemption) than those in a group with low cohesiveness. This occurs as individuals in a group with low cohesiveness can exercise higher levels of self-control, which allows them to delay gratification, thereby increasing their preference for promotions with longer lead-time.

H1:

The level of group cohesiveness moderates the effect of lead-time of a mobile promotion on consumer's likelihood of redeeming the offer, such that:

• Consumers in a group with high cohesiveness will demonstrate a preference for shorter promotion lead-times than those in a group with low cohesiveness.

• Consumers in a group with low cohesiveness will demonstrate a preference for longer promotion lead-times than those in a group with high cohesiveness.

[Insert figure 1 about here]

Measuring Group Cohesiveness

Group Detection using Mobile and Wireless Sensing

Group context detection and monitoring based on passive sensing have garnered significant interest in the ubiquitous computing literature in recent years. [START_REF] Eagle | Reality mining: Sensing complex social systems[END_REF] infer relationships amongst workplace colleagues through location and proximity data sensed through smartphones. [START_REF] Brown | The architecture of innovation: Tracking face-to-face interactions with ubicomp technologies[END_REF] use sociometric badges to detect social encounters to study the impact of building design on such encounters. [START_REF] Sen | Grumon: Fast and accurate group monitoring for heterogeneous urban spaces[END_REF] captured instantaneous groups through longitudinal indoor movement behavior of its occupants, derived from passively observed Wi-Fi data logs in two large shopping malls and a large metropolitan campus.

In the current work, we use indoor location/movement traces, derived from Wi-Fi networkbased logs passively collected by a commercially deployed Wi-Fi infrastructure, to infer two different facets of group context:

(a) Over a longitudinal observation period (e.g., over a semester), the recurring patterns of proximate interactions among individuals (derived from the location data) are used to construct a pairwise 'tie-strength' measure.

(b) In real-time, this instantaneous location data of individuals is used to cluster them in groups of different strengths or identify them as 'solo' visitors.

It is worth emphasizing that the strength of ties is a longer-term construct that is derived offline from longitudinal location traces and is obtained from pseudonymized Wi-Fi-based location traces that are not deemed to be personally identifiable information (PII) under Singapore's Personal Data Protection Act (PDPA), and thus can be collected passively without violating privacy concerns.

Building on the notion of pairwise tie-strength, we operationalize group cohesiveness for an instantaneous cluster or group as the ego network diameter weighted by the dyadic tie-strength between the nodes. In other words, cohesiveness denotes the extent of cumulative social distance between all the currently co-located group members.

Methodology

We constructed the physical social network of students in a large Asian university using their movement behavior over a semester within the campus to capture the cohesiveness of groups they are a part of during their usual routines on-campus. The location traces of devices held by all students while on-campus were identified using localization technology [START_REF] Misra | Livelabs: Initial reflections on building a large-scale mobile behavioral experimentation testbed[END_REF]) that utilizes the Wi-Fi network logs available through the standard terms of use of the university's Wi-Fi network -in total, approx. 6000 unique devices were tracked over four months. The localization technology operates on pseudo-identifiers of the devices, and not on the identity of the person carrying the smartphones, thus, preserving the privacy of the individuals themselves.

Additionally, as part of a university-wide deployment of an experimentation platform, approx. 1450 students of the university from the above pool opted to install a mobile application on their smartphones and consented to participate in experiments (e.g., via mobile promotions, surveys, etc.) in exchange for monetary incentives (either cash payments or coupons). During the registration process, the students, both iOS and Android users, provided demographic information such as their school of study, year of study, gender, and age.

The overall "strength" or intensity of the relationship between any two students (including both the pseudonymized participants of the experimentation platform and the larger pool of anonymous campus residents) can be represented by the numeric weight of the edge, ∈ , between them, in a network, = ( , ), consisting of the set of student nodes, . We describe our methodology here to (a) first identify instances of when students are co-located using passively monitored indoor location traces, (b) then use such co-locations observed over time to quantify the tie strength between student pairs, and (c) finally, construct a physical social network of students.

As a first step, we first detected the presence of students and their respective groups (i.e., accompanying students) using the traveling companion algorithm presented in [START_REF] Sen | Grumon: Fast and accurate group monitoring for heterogeneous urban spaces[END_REF] based on indoor location data smoothed over 15-minute windows over the semester. The indoor location system used in the study passively identifies individuals' locations using Wi-Fi association traces of the smartphones held by students and is accurate up to 6-8 meters (e.g., room-level) with an update frequency of 2-3 minutes [START_REF] Misra | Mobility in Public indoor urban spaces: An Asian perspective[END_REF]. If two students A and B share the same location over two consecutive windows, they are considered to have been co-located. Then, as described in [START_REF] Jayarajah | Event detection: Exploiting sociophysical interactions in physical spaces[END_REF], we consider each such co-location event as an "episode", and quantify the weight or closeness of the social context of each such episode through six factors, namely, spatial precision, spatial uniqueness, temporal precision, temporal uniqueness, frequency, and durability.

We find similarities between our definitions of tie-strength based on co-locations and other definitions in prior literature dealing with different datasets. The Bow-Tie framework proposed by [START_REF] Mattie | Understanding tie strength in social networks using a local "bow tie" framework[END_REF] defines tie-strength (or the weight of an edge between two persons in an undirected network) as the duration of calls between two persons, computed from their call data record (CDR) dataset. In our framework, the temporal precision is defined in a similar fashion -to measure the total duration of physical "co-locations" or "meetings" (as opposed to calls). Our definitions of temporal precision and spatial precision are comparable to two measures proposed by [START_REF] Granovetter | The strength of weak ties: A network theory revisited[END_REF]: time spent interacting with someone and the level of intimacy (i.e., we weigh a co-location event involving fewer people higher (or more intimate) as opposed to colocation events where a larger number of individuals are present), respectively. We describe our methodology in detail next.

Quantifying Tie-strength

We consider each time when two students are co-located for 15 minutes or longer denoted as a co-location episode ( ), and first, measure the strength of the tie, or relationship, between the pair along four different spatio-temporal dimensions for each such meeting. The four dimensions are defined as follows.

Spatial Precision

, = ( | . | ) ∈ { . }
Here, . is the number of actors or students present during the same meeting episode (including the two students of concern), and ε is the set of all such episodes during the observation window, T (e.g., a semester). The measure is further normalized by the maximum such "closeness" observed across all meetings across all pairs of students ( ), over the entire observation period. The spatial precision measures the closeness of the interactions. For instance, an interaction is strongest if no other persons are present in the vicinity, and the precision progressively weakens as the number of other co-located individuals increases. In university campuses, this translates to associations in classrooms (30-45 co-located individuals) being weighed weaker than associations that happen in study rooms (with only 3-4 others, for purposes such as discussing projects).

Similarly, the closeness of the interaction, temporally, is measured using the duration for which the meeting lasted ( . ) normalized by the maximum such duration observed over ε.

Temporal Precision, = .

∈ { . }

The spatial uniqueness and temporal uniqueness dimensions measure the uniqueness or "rarity" of the meeting and value them as a stronger indication of the relationship. For example, in a university setting, due to classes and seminars being the main activity, a majority of the colocations are bound to happen in classrooms and seminar rooms, and thus include both voluntary (e.g., friends) and involuntary (e.g., two students taking the same class) associations. A smaller proportion of meetings that happen outside classrooms are considered "unique" -e.g., two students appearing in the meeting room, at the same time, over several weeks. The uniqueness measures thus are designed to consider the latter associations to be voluntary and meaningful.

A meeting has a higher spatial uniqueness if the meeting takes place in such a 'rare' location; the commonness of the location is measured via the number of meetings that have taken place at the same location (disregarding the current meeting) as a proportion of the total number of meetings that have taken place across all campus locations. An additional spatial heat factor adjusts for rarity based on the popularity of a location amongst all students versus students in groups -for instance, if a location is popular amongst students, but it is rare for groups of students to meet, their meeting is given a higher weight. Here, . is the location of meeting e, and ! is the set consisting of all visits to any location as either groups or as individuals. It follows that ⊂ !.

Spatial Uniqueness, # = ℎ (1 - ∈ ' ( ) *∧( . , . *| |'| )
The spatial heat factor, ℎ =

| -∈. |-. , . | |.|
The temporal uniqueness measure and the temporal heat factor for each time window are defined in a similar manner. This weighs a meeting higher if it is rare to observe individuals during that time period and is even rarer for groups, in particular, indicative of a stronger tie-strength. The temporal heat factor for each time window /0 1 , 0 2 3 quantifies the rarity for visits to happen during that window for individuals as well as groups.

Temporal Uniqueness,

# = ℎ (1 - ∈ ' ( ) *∧( ./ 4 , 5 3 ∩ ./ 4 , 5 3 ) ∅ *| |'| )
The temporal heat factor, ℎ =

| -∈. |-. , ./ 4 , 5 3 | |.|
Finally, for each separate meeting, the combined strength of the meeting is represented as the multiplication of the individual measures in (0, 1]:

. 8 = × × # × #
The network of friendship is then constructed, in an offline fashion, based on longitudinal observation of the students and their group behavior. We account for two additional dimensions, the durability and frequency of the meetings, which we accrue at the daily and weekly levels, respectively. During a week, if a pair of students meet multiple times over the same day, we consider it a frequent pair. If the durations are considered at 15-minute intervals, a pair could meet for a maximum of 96 times (24 hours x 4 intervals) per day. Then the accrued strength of the pair for the week is defined as:

: ,; . 8 < = ∑ . 8 > × ? @ AB ∈ ' C,D,@
, for each day E during week I If a pair meets over multiple separate days over the week, we refer to the pair as durable. If a pair meets every day during a week j, the durability factor for that pair for that week is 1 and is defined as: : ,; . J < = J/7, for each week I in M Here, c is the number of days the pair met during week j. Finally, the strength of the pair (N, O), P_(N, O), accrued over the total period of observation, then is:

P ,; = ∑ : ,; . 8 < × : ,; . J < < ∈ R
As we consider candidate groups at the granularity of a room, it is possible for strangers to be co-located (e.g., two students sharing a room but studying independently) and be associated involuntarily. As we explained before, our spatial precision and spatial/temporal uniqueness measures are designed to dampen the contribution from such co-locations and more heavily weigh co-locations that occur more deliberately, characterized by higher frequency and longer duration.

Further, we prune the network to retain only the top one-third of ties; this additional precautionary measure is known to remove such potential involuntary associations. By analyzing such tiestrengths among the experimentation platform volunteers, we validate that strong student pairs (i.e., top 1% of the detected pairs by tie strength) are more demographically similar, based on the school of study and year in school, as compared to random pairs of students, based on a sample of approximately 1700 students whose demographics were known a priori.

Group Cohesiveness Variable

After constructing the static undirected physical social network of the students on-campus, weighted by tie-strength, we then compute the group cohesiveness at specific time instances such as the time when a student views a promotional message or takes the follow-up survey (as we detail in the field experiment). Note that 'group cohesiveness' is a function of the instantaneous set of other individuals with whom an individual is co-located; this cohesiveness will change over time whenever the set of individuals co-located with an individual changes. Moreover, cohesiveness is distinct from crowdedness-e.g., an individual visiting a store with three strong ties will have [cohesiveness=high, crowdedness=low] hyper-context if they are the only visitors at present; correspondingly, an individual visiting a store alone, but simultaneously with scores of `strangers'

will have [cohesiveness=low, crowdedness=high] hyper-context (see figure 2 for another example).

[Insert figure 2 about here]

To compute this cohesiveness, we first detect the persons co-located at the location where the student (i.e., the ego node) is at that time instant and extract the sub-network G' (⊆ G) of the social network, where the node set V' (⊆ V) consists strictly of the student and the co-located individuals. The edges E' (⊆ E) are the tie-strengths of the original network G, but only those present in the subset of nodes V'. We compute group cohesiveness as the inverse of the weighted diameter of the sub-network G'. The diameter measures the shortest distance between the two farthest ties/nodes in the sub-network, by definition. If the friends of the student are also friends among themselves, then the distance is less, resulting in a "low" diameter (resulting in "high" cohesiveness). An alternative network property, the density, on the other hand, increases when the number of connections between the co-located individuals is higher. In our setting, we found the density and diameter to be strongly negatively correlated (e.g., 60.8% of groups with high density had a low diameter at the time of receiving the promotion). Therefore, we concluded that using either the diameter or density to measure group cohesiveness is sufficient.

We emphasize that the measure of cohesiveness is different from works that investigate "co-location" and coupon responsiveness. While our measure of cohesiveness builds on repeated co-locations, observed over time, designed to distill voluntary associations (from involuntary)

through multiple factors such as precision and uniqueness of such co-locations, Zubcsek et al.

(2017) focus on capturing transient, short-lived co-locations. [START_REF] Zubcsek | Predicting mobile advertising response using consumer colocation networks[END_REF] consider two persons to be neighbors on the network if the two were seen together, at least once, the day before the mobile coupon was offered, and do not consider co-location, at the time of response, as a hypercontext that can influence responsiveness. We also reiterate that our measure of cohesiveness focuses on capturing the intensity or familiarity of the shared relationship with people co-located, at the specific instant of time and location of when a mobile promotion is received, and that it is different from membership or loyalty to specific or multiple groups.

Study 1: Field Experiment to Examine the Effect of Group Cohesiveness on Mobile

Promotion Receptivity

Study Design, Participants, and Procedure

A randomized field experiment where the level of group cohesiveness is varied and the individuals are randomly assigned to high and low cohesive groups may appear to be an ideal setting. However, cohesiveness is computed as a holistic measure that captures the relationship between members of the proximal group that the target consumer belongs to. Accordingly, this study involved a two-group (promotion lead-time: shorter vs. longer) between-subjects experiment with group cohesiveness as a measured factor. The experimental platform randomly assigned optin students (identified uniquely by their anonymized user identifier) to each of the two promotion conditions and delivered the respective promotion message to their smartphones. The group cohesiveness for the group that the individually targeted consumer belongs to was computed subsequently -i.e., cohesiveness was not an attribute used for targeting; instead, an exogenous measure computed from the targeted participants. To understand the presence, if any, of evidence of self-selection among the participants who responded to the promotion and survey, we measured the non-response bias. We separated the response and non-response rates by gender and school, the two key demographic attributes available in our data. Similar to prior studies by [START_REF] Sax | Assessing response rates and nonresponse bias in web and paper surveys[END_REF], response rates of women were higher than that of men. However, we did not observe any significant difference in the demographics of respondents and non-respondents in terms of their school or year of study. For instance, the percentages of those who responded across the six different schools that the participants belonged to were found not to be statistically different (D = 0.33 in all cases with p-values between 0.89 and 0.93 on the Kolmogorov-Smirnov test). Similarly, the representation of group cohesiveness between the two treatment groups was also not statistically significantly different (D = 0.11 with a p-value of 0.91 on the Kolmogorov-Smirnov test).

One hundred and ten students from the university (43% Female; M = 21.76 years, SD = 2.08), who had installed the mobile app to receive mobile promotions, participated in the study.

The promotion involved participants completing a 2-minute survey in exchange for free Subway cookie coupons. Participants were randomly allocated to either the longer or shorter promotion lead-time condition (see Web Appendix A). In the shorter lead-time promotion, the participants could redeem the coupon for cookies on the same day, and in case of longer lead-time promotion, they could redeem the coupon for cookies next week. In the survey, the participants recorded their likelihood of availing the offer, their usual frequency of eating at Subway, their opinion of the Subway brand, and basic demographic information. The survey also included manipulation check questions to confirm the temporal frame of the promotion offer they were assigned to ("According to the promotion offer, please indicate when you will be able to redeem the free cookie from

Subway" 1 = now to 7 = next week, MNow = 3.45 vs. MNext week = 4.79, p < .01).

Measurements

When participants received the promotion, we remotely recorded the pseudo-identities of co-located individuals, as described in the previous section. To measure group cohesiveness, we first constructed the physical social network of our participants using location observations from the start of the term until the week the experiments began (resulting in a burn-in period of approximately 10 weeks). [START_REF] Jayarajah | Predicting episodes of non-conformant mobility in indoor environments[END_REF] show that the social network (or the top ties of individuals) accrued over the first five weeks of a university term remains fairly stable over the remainder of the term in a similar setting involving students. Hence, we consider the social network and the strength of ties between pairs of individuals, to remain stable over the course of the experiment period. Then, we calculated the weighted network diameter for each participant, based on their relationship with the individuals with whom they happened to be co-located at the instant of promotion delivery. After participants were exposed to the promotion, they indicated their likelihood of redeeming the offer using a single-item scale (1 = very low to 7 = very high).

Analyses and Results

We ran a moderated regression model using the PROCESS model [START_REF] Hayes | Introduction to mediation, moderation, and conditional process analysis: A regression-based approach[END_REF] in SPSS (Model 1) with the likelihood of redemption as the dependent variable and promotion lead-time and group cohesiveness as the independent variables (F(3,106) = 2.10, p = 0.11). The results show that neither group cohesiveness nor the promotion lead-time had any main effect on the participant's likelihood of redeeming the offer (p > 0.11 in both cases). However, as hypothesized, there was a significant interaction between the two variables (b = 0.00, S.E. = 0.00, t = 2.50, p = 0.01). To understand the nature of the interaction, we looked at the effects of group cohesiveness on the likelihood of redemption, separately for longer versus shorter promotion lead-time conditions. We find that, for a promotion message with a longer lead-time, group cohesiveness has a marginally negative effect on the participant's likelihood of redeeming the promotion offer (b = 0.00, S.E. = 0.00, t = -1.83, p = 0.07). However, for a promotion message with a shorter lead-time, group cohesiveness has a marginally positive effect on the participant's likelihood of redeeming the promotion (b = 0.00, S.E. = 0.00, t = 1.71, p = 0.09). We visualize the nature of the interaction in Figure 3.

[Insert figure 3 about here]

Discussion

The results of this field experiment illustrate the utility of using contextual social information in mobile targeting. Specifically, we observe that, in line with our hypothesis, the strength of the social groups that the participants belonged to when they received the promotional offer influenced their likelihood of redeeming the mobile promotion of varying temporal frames.

In our study, participants found the promotions with shorter lead-time to be more attractive when they were in the presence of a high cohesive group (i.e., low weighted network diameter) as compared to a low cohesive group (i.e., high weighted network diameter). We argue that this is because the low social distance associated with high cohesive groups activates a lower construal level in the participant's mind, which triggers higher impulsiveness, leading to a preference for more immediate outcomes, compared to low cohesive groups.

The field study did not capture the underlying mechanism. Therefore, to provide evidence for a part of the proposed mechanism, specifically the impulsiveness that gets triggered across the groups of varying cohesiveness due to the corresponding construal levels, we turn to a separate study. We collected smartphone usage data from 156 undergraduate student participants (males: 61%, females: 39 %), who were Android users at a large Asian university. A custom application running on their phones recorded the start and end times of each continuous duration for which they interacted with their phones. We define the session interval as the time lag between two consecutive app usage sessions. Shorter session intervals imply more frequent use of the phone.

While the application recorded session timings and the names of the applications the students were interacting with, the specific content they were viewing was not captured as a means of preserving privacy. Similar to study 1, the identity of the students was anonymized appropriately, and the level of group cohesiveness while they were interacting with the phone, was captured using the same framework described before. We ran a one-way ANOVA with the time interval between app usage sessions as the dependent variable and group cohesiveness as the independent variable. The results

show that there was a significant difference between the two conditions (p < 0.01). As anticipated, the participants in the high (versus low) cohesive groups tended to check their phones more frequently (MLow = 75.14 minutes vs MHigh = 57.81 minutes, t = -5.16, p < 0.01). Such "bursty" mobile app usage behavior, characterized by increased frequency, indicates higher impulsiveness [START_REF] Wilmer | Mobile technology habits: Patterns of association among device usage, intertemporal preference, impulse control, and reward sensitivity[END_REF]. Additionally, individuals belonging to two groups did not differ in the total duration they spent interacting with their phones (MLow = 66.03 vs. MHigh = 58.66, t = 0.8897, p = 0.37) and the types of applications they used. These results support the proposition that individuals tend to display higher impulsiveness in the presence of high (vs. low) cohesive social groups with low social distance, thus providing evidence of the process (consumers in high cohesive groups will display impulsiveness) driving the proposed outcomes.

The next set of studies (Study 2a and 2b) were 1) conducted within a more ecologically valid sample, beyond student participants, enhancing the generalizability of the results and 2) was held in a more controlled setting, where group cohesiveness is manipulated, to account for the selfselection bias that may have arisen from group cohesiveness being a measured factor in Study 1.

Study 2a focuses on the second aspect of the underlying mechanism, whether group cohesiveness influences construal level, specifically, whether the low or high social distance in a group changes how actions are construed using a behavioral identification form (BIF), a widely-accepted measure of the level of construal [START_REF] Fujita | Construal levels and self-control[END_REF][START_REF] Liberman | The role of feasibility and desirability considerations in near and distant future decisions: A test of temporal construal theory[END_REF][START_REF] Vallacher | Levels of personal agency: Individual variation in action identification[END_REF].

Prior research has shown that a high construal level corresponds to the choice of a high-level description, and low-level construal corresponds to the choice of a low-level description [START_REF] Fujita | Construal levels and self-control[END_REF][START_REF] Liberman | The role of feasibility and desirability considerations in near and distant future decisions: A test of temporal construal theory[END_REF]. Accordingly, we expect that participants in a high cohesive group, characterized by low social distance, would construe actions at a lower, concrete construal level as compared to low cohesive groups, characterized by high social distance, who would construe actions at a higher, abstract level. The objective of Study 2b was to replicate the results

of Study 1 (effect of cohesiveness on receptivity to promotions) within a more realistic setting.

Study 2a: Effect of Group Cohesiveness on Construal Level

Study Design, Participants, and Procedure

This study involved a single factor, two group (group cohesiveness: low vs. high) betweensubjects online experiment. Fifty-three business school students completed the survey (42% Female; M = 18.34 years, SD = 0.65) and were randomly assigned to one of the two experimental conditions. Group cohesiveness was manipulated via a writing task, adapted from [START_REF] Stephan | The effects of time perspective and level of construal on social distance[END_REF]. Participants were asked to imagine a scenario where they were at a picnic. In the high (low) group cohesiveness condition, they were asked to imagine that they were sitting with their friends (acquaintances). Friends (acquaintances) were defined as people who are among their closest (distant) contacts, whom they talk to regularly (rarely), whom they have known for a very long time (only for a short time). Based on this scenario, participants were asked to describe these three individuals in detail (e.g., what they look like, what they do, etc.) in a writing task. After completing this writing task, we measured the participants' construal levels with 11 items (see web appendix B) taken from the original BIF [START_REF] Vallacher | Levels of personal agency: Individual variation in action identification[END_REF]. Each action (e.g., locking a door) was described in terms of a high-level construal (securing a house) or a low-level construal (putting a key in the lock). The presented actions and the order of the two response options per action were counterbalanced across participants.

Additionally, participants responded to some exploratory measures capturing how they were feeling at that moment (e.g., responsible, carefree, extravagant). Since the two experimental groups did not significantly differ along any of those dimensions, we do not discuss them further.

To check for the success of the manipulation of group cohesiveness, we used a three-item, sevenpoint scale to ask the participants how familiar (1 = extremely unfamiliar to 7 = extremely familiar), similar (1 = extremely dissimilar to 7 = extremely similar), and socially close (1 = not close at all to 7 = extremely close) they were to the individuals they described during the writing task. The three items used for the manipulation check were averaged to form a single cohesiveness measure (α = 0.81). Finally, we collected information on demographics (i.e., age and gender).

Analyses and Results

As expected, participants in the high (versus low) cohesive group reported a higher cohesiveness score confirming that the participants considered the friends they described to be more familiar, socially closer, and more similar to them as compared to acquaintances (MLow = 3.64 vs. MHigh = 5.84, t (51) = 8.56, p < 0.01)

The sum of the higher-level alternative choices of the BIF was used to calculate the total score (M = 7.08, SD = 2.24) such that higher values indicate more abstract or higher construal levels and lower values indicate more concrete or lower construal levels. An independent sample t-test shows that the BIF score was lower for the high cohesive group than the low cohesive group (MHigh = 6.57 vs MLow = 7.74, t(51) = -1.94, p = .06). This indicates that, in line with our theorization, when individuals were asked to imagine being in the presence of a high (vs. low) cohesive group, they were driven by low-level (vs. high-level) construal.

Study 2b: Effect of Group Cohesiveness on Evaluation of Promotion

This study was conducted in an online setting, using a scenario method, where participants evaluated promotion offers from restaurants. Due to the constraints of promotion offers in varying temporal frames in an online setting (the longer promotion lead-time may be difficult to imagine), the study was conducted in only one temporal frame (shorter lead-time) across two levels of group cohesiveness.

Study Design, Participants, and Procedure

Study 2 involved a single factor, two-group (group cohesiveness: low vs. high) betweensubjects online experiment. Fifty-seven US-based Amazon MTurk participants 1 successfully completed the survey (37% Female; M = 38.47 years, SD = 11.35) and were randomly assigned to one of the two experimental conditions. Group cohesiveness was manipulated using the same writing task as in study 2a. After completing this writing task, participants were asked to evaluate a mobile promotion offer (a discounted meal delivery or takeaway from a restaurant in their city that was valid for the next one week (see web appendix B)). Next, participants reported their attitude toward the promotion using a four-item, seven-point scale (negative-positive, unfavorablefavorable, ineffective-effective, not impactful-impactful). The items were averaged to form an overall attitude measure (α = 0.90). To check for the success of the manipulation of group cohesiveness, we used the same three-item scale as study 2a (α = 0.80). Finally, they answered an attention check question where they were asked to recall the duration of the promotion ("According to the scenario, for how long is the promotional offer valid? Next week/ Next month"), reported their frequency of ordering food delivery ("How often do you generally either get takeaways or order food delivery?" 1 = almost daily to 4 = less than once a week), deal proneness ("How often

1 In order to ensure data quality in the Amazon MTurk sample, we included an attention check item after the dependent variable measure to confirm that the participants had read all the information before responding. Participants were asked to recall the duration of the promotion. Twenty-seven participants who failed to answer correctly were removed from the sample.

do you generally avail of promotions?", 1 = less than once a week to 4 = less than once a month),

and basic socio-demographic information.

Analyses and Results

As expected, participants in the high (versus low) cohesive groups reported a higher cohesiveness score confirming that the participants considered the friends they described to be more familiar, socially closer, and more similar to them as compared to acquaintances (MLow = 4.55 vs. MHigh = 5.68, t(55) = 4.04, p < 0.01). The two groups did not differ in their habitual frequency of takeaways or food delivery (MLow = 2.94 vs MHigh = 2.84, t(55) = 0.47, p = .64) and deal proneness (MLow = 3.44 vs MHigh = 3.44, t(55) = -0.01, p = .99).

Attitude toward the promotion. We ran a one-way ANOVA with the attitude toward the promotion as the dependent variable and group cohesiveness as the independent variable. The results show that there was a significant difference between the two conditions (MLow = 5.18 versus MHigh = 5.77, F(1,55) = 3.91, p = 0.05). In other words, similar to the results we found in the shorter lead-time condition of Study 1, participants in the high cohesive condition had a more positive attitude toward the promotion than those in the low cohesive condition.

Discussion

In study 2, we observe partial replication of the key result of study 1 -participants in the high cohesive group prefer a promotion offer with a shorter lead-time more than those in the low cohesive group. Group cohesiveness was manipulated, thus eliminating the possible self-selection bias in Study 1. Also, the sample comprised participants from a different geographical region, enhancing the robustness and generalizability of the findings.

General Discussion

This research sheds light on the role of group cohesiveness, a novel hyper-contextual metric, in consumer's response to mobile promotions of varying lead-times. Specifically, it outlines the 1) conceptualization and computation of the group cohesiveness metric; and then 2) analyzes how the extent of group cohesiveness influences the response to mobile promotions of varying lead-times through both field and scenario-based experiments spanning student and non-student populations and eastern and western population groups. Our results indicate that promotions with shorter lead-times are preferred more by individuals in the presence of high cohesive groups as compared to those in low cohesive groups. Further, in the field experiment, we found evidence that promotions with longer lead-times are preferred more by individuals in the presence of low cohesive groups as compared to those in high cohesive groups. We also provide evidence of the proposed underlying mechanisms (i.e., impulsiveness and construal levels) driving the outcomes.

Next, we discuss the theoretical and managerial implications of these findings.

Theoretical Implications

First, this research extends our understanding of consumer reactions to group cohesiveness.

Even though group cohesiveness is not a novel construct in business research [START_REF] Gross | On group cohesiveness[END_REF][START_REF] Hogg | Group cohesiveness: A critical review and some new directions[END_REF][START_REF] Lott | Group cohesiveness as interpersonal attraction: A review of relationships with antecedent and consequent variables[END_REF], its use in the marketing domain has been limited. [START_REF] Luo | How does shopping with others influence impulsive purchasing[END_REF] is one of the few papers that have explored the effect of group cohesiveness on purchase behavior.

However, this paper used vignette studies to manipulate cohesiveness and did not propose any measurement of the construct. Lack of consensus regarding the definition and measurement of group cohesiveness and the reliance on primarily self-reported measures have restricted its application in empirical research [START_REF] Libo | Measuring group cohesiveness[END_REF][START_REF] Mudrack | Defining group cohesiveness: A legacy of confusion?[END_REF]. Thus, we contribute to the literature by proposing an operationalization of the group cohesiveness construct that involves developing a measure that builds on social network analysis methods. By combining information about dyadic tie-strength, a key construct in the social media and social network literature, with ego network diameter, we propose a unified group-level measure of cohesiveness.

Moreover, we extend the body of work that dwells on the hyper-context related to the presence of other individuals in the target consumer's vicinity. Past research on co-location [START_REF] Zubcsek | Predicting mobile advertising response using consumer colocation networks[END_REF] and crowdedness [START_REF] Andrews | Mobile ad effectiveness: Hyper-contextual targeting with crowdedness[END_REF] has focused primarily on short-lived involuntary associations, but research related to these constructs in the mobile marketing domain and beyond has alluded to the significance of exploring existing social relationships between individuals in a co-located space. Specifically, the restrictive aspect of crowding may be mitigated when the relationship within the crowding group is "friendly and cooperative" [START_REF] Maeng | Conservative when crowded: Social crowding and consumer choice[END_REF] or when individuals have greater control over the space [START_REF] Edwards | Why people feel crowded: An examination of objective and subjective crowding[END_REF], perhaps instilled by social relationships in the crowding group. Our group cohesiveness metric provides an objective measure of this social dimension by capturing the nature of long-standing voluntary associations (high and low cohesiveness) with co-located individuals at the time of promotion delivery and examines their receptiveness to promotions of varying lead-times.

Second, our research utilizes advances in wireless and mobile sensing to capture a hypercontextual social attribute (i.e., group cohesiveness) of consumers. With mobile and wireless sensing on a meteoric rise, firms are able to leverage a host of contextual variables (e.g., location (e.g., [START_REF] Luo | Mobile targeting[END_REF]) and hyper-contextual variables (e.g., crowding, weather [START_REF] Andrews | Mobile ad effectiveness: Hyper-contextual targeting with crowdedness[END_REF][START_REF] Li | Sunny, Rainy, and Cloudy with a Chance of Mobile Promotion Effectiveness[END_REF]) to better target their promotion and advertising. Through a multi-level approach, we show that mobile and wireless sensing technologies can, in fact, aid in capturing not just low-level individual contexts such as location, but also semantically rich social contexts such as the cohesiveness of the group that the consumer is in the vicinity of and examine its role in the individual consumer reactions to different marketing strategies. We emphasize that, while our field experiment utilized movement data from WLAN to infer group cohesiveness, our construct and its measurement is not tied to a specific technology -the findings of our study can be applicable to any setting where group cohesiveness can be measured and inferred by alternative means (e.g., location and proximity using Bluetooth beacons).

Third, our findings from study 1, 2a, and 2b provide evidence that the difference in preferences for promotions across high and low cohesive groups is governed by the social distance between the members of the group that the target consumer is presently in and the construal level arising from the distance. Using the notion of impulsiveness and in line with the research related to distance on distances in construal level theory (CLT), we argue that consumers in a low social distance (high cohesiveness) group will prefer a promotion with a shorter lead-time (low temporal distance) as compared to those in a high social distance (low cohesiveness) group. Our contribution to the CLT literature is twofold: 1) we introduce a novel operationalization of social distance, and

2) we illustrate how social distance influences temporal distance.

Managerial Implications

From a managerial perspective, the past few years have seen a proliferation of targeting metrics in mobile promotions. Companies are looking for ways to cut through the clutter and deliver optimized content to consumers at the right time and in the right place to increase their conversion rates or click-through rates [START_REF] Salz | The Arms Race Is On To Power Hyper-Contextual, Holistic Mobile Advertising[END_REF]. In such a context, our approach provides companies with another potent targeting metric, namely, group cohesiveness. Our measurement method relies only on longitudinal location tracking data to calculate different social network measures, and subsequently, group cohesiveness, thus suggesting that it could be deployed in settings where 1) group-based activity is prevalent (e.g., shopping malls) and 2) technologies exist to allow for such tracking. Shopping malls are now considered a destination because of the increased amenities, experiences, and entertainment they offer to enhance consumers' shopping experiences, suggesting an increase in the frequency of visits [START_REF] Petro | Shopping Malls Aren't Dying-They're Evolving[END_REF].

Moreover, recent years have seen explosive growth in mixed-use developments, where working spaces/offices and retail venues are co-mingled. In such an environment, WLAN-based location technologies now permit the passive tracking of individual devices longitudinally, with an accuracy of 6 to 8 meters, sufficient for establishing episodes of deliberate co-location and interaction. In a retail setting, this is akin to, for example, a mall operator being able to locate its patrons with store-level accuracy. These environments are characterized by a pool of long-term occupants, and commercial wireless technologies can then be used to both construct (a) dyadic tiestrength metrics based on longitudinal data and (b) instantaneous group cohesiveness measures based on instantaneous location data. Beyond indoor localization, prior works have also demonstrated the use of other location technologies (e.g., co-location using GPS traces [START_REF] Zubcsek | Predicting mobile advertising response using consumer colocation networks[END_REF] and email and instant message exchanges between millions of customers [START_REF] Goel | Predicting individual behavior with social networks[END_REF]) in similar contexts. These technologies are equally potent in operationalizing our cohesiveness construct.

Also, while the group cohesiveness measure we describe captures relationships formed and preserved within the premises (e.g., campus, shopping mall) for which longitudinal observations are a necessity, the semantics of the groups of visitors may not require such continuous visibility.

In fact, for premises such as malls, the sheer fact that a group of individuals shows up together in itself can be indicative of pre-existing relationships amongst those individuals, and thus their cohesiveness. Therefore, mall operators and retailers in the mall could benefit from tailoring their promotions to fit the target consumer's contextual group cohesiveness.

We believe that firms can benefit from our finding of "differential effectiveness of promotions" in actuating time-dependent change. Our results show that consumers currently exhibiting low social cohesiveness are more receptive to offers with future redemption dates.

Retailers can use this insight to selectively deliver such delayed redemption offers to low-cohesiveness visitors, thereby increasing the odds that such individuals will come back to the store at a later time. This can be useful in increasing sales if the retailer is currently low on inventory or has an upcoming inventory refresh and would rather have the promotion serve as a 'teaser' or 'lossleader' for visits at a future time when consumers are likely to have more opportunities for additional purchases. Similarly, the restaurant industry can exercise crowd control by creatively pricing their menu (e.g., time-limited, bundle promotions), differentiating patrons by those who wish to dine in immediately, or those who are willing to delay their gratification by a few hours or even 15-30 minutes, thereby allowing restauranteurs to re-distribute patron visits during peak hours to other unpopular hours, enabling them to run with fewer resources (e.g., fewer waiting staff) or pay greater attention to non-tangibles (e.g., better customer service due to reduced rush).

Limitations and Future Research

In the field experiment, we look at an urban Asian campus setting where the group cohesiveness construct captures social relationships among the students on-campus. This setting is limiting in that the participants of our field experiment, the students, (a) regularly visit the campus for attending classes, co-curricular activities, etc., and that (b) they are connected to the university's WLAN system allowing the capture of their fine-grained mobility, and thus, their group cohesiveness, between and within buildings on-campus. Both criteria cannot be universally assumed for many practical situations -e.g., if individuals visit an airport very rarely (once a month), they will not generate enough longitudinal data to allow computation of any meaningful cohesiveness measures. Thus, the usage of this metric and the findings are restricted to contexts where individuals are likely to be observed routinely on a daily basis (e.g., office or work campuses, or even at urban commuter stations or transportation hubs, many of which serve as mixed-use spaces with a significant retail presence). While we report findings from a university setting, which used wireless-based sensing technologies, future applications of our research could leverage other sensing technologies (e.g., Computer Vision used by [START_REF] Rallapalli | Enabling physical analytics in retail stores using smart glasses[END_REF] and Amazon Go) to infer group contexts, with varying degrees of location granularity, privacy, and semantic richness, without any additional burden on the customers. For instance, while the associations between individuals on social media are explicit (via "friend" or "follow" relationships), the intensity of such associations can be inferred based on activity such as co-tagging, mentions, likes/comments, etc. An interesting future study would be to understand the role of the semantics of group cohesiveness (e.g., student relationships vs. familial relationships vs. colleagues at work, etc.) on responsiveness to mobile promotions.

Similarly, the role of crowdedness and cultural differences, specifically its interplay with cohesiveness, should be explored in future research. For example, perceptions of crowdedness may dampen the effect of a cohesive group and vice versa. Further, individuals in different cultures could display chronic differences in the level of attachment they feel toward others [START_REF] Hofstede | Cultures and organizations: Software of the mind[END_REF], accentuating or attenuating within-group social distance, thus changing the level of group cohesiveness. While our sample consists of both eastern and western cultures in separate studies, direct comparison is necessary to effectively explore potential cross-cultural differences2 .

It is worth noting that both the tie-strength and group cohesiveness measures in our study can be derived using anonymized device identifiers (e.g., one-way hashes of the hardware address of devices), in a way that is consistent with personal data privacy and protection regulations.

Indeed, to compute cohesiveness, one does not need to know "who" the nearby devices are; it is sufficient to have logs of the long-term interaction with each such anonymized device. The collection of such anonymized logs is typically a standard part of the Terms of Service associated with access to such Wi-Fi networks, whether operated by telecom companies or venue owners. We also note that the sharing of location data is commonplace for many location-based apps. For example, 45% of the top-100 free android apps downloaded using Google Play already collect user's location data, showing that an increasing number of consumers are giving apps the necessary permissions to use such information [START_REF] Cleary | Mobile Privacy: What Do Your Apps Know About You? Symantec Enterprise Blogs[END_REF]. However, we emphasize that the actual delivery of targeted promotions would require an appropriate application on an individual's mobile device that elicits explicit consenting action by the consumer to receive promotional content, and that this may indeed limit the pool of consumers that may be served by such targeted advertising campaigns. These apps may collect personally identifiable information such as the consumer's profile and financial data for providing regular in-app services (e.g., memberships and discounts), effectively de-anonymizing the consumer. We recognize that in such scenarios, this could limit the size of the potential consumer base to work within the current privacy and data protection ecosystems such as the General Data Protection Regulation (GDPR in the EU) and the recently legislated California Privacy Rights and Enforcement Act (CRPA). Recent laws pose restrictions over how consumer information is collected and shared to empower consumers with greater control over the use of their data. For instance, the CRPA categorizes precise geolocation as sensitive personal information and allows the consumer the right to limit the use of such data for the delivery of advertisements. Consequently, understanding the loss of precision in contextual awareness (due to privacy reservations of consumers) and its impact on the effectiveness of marketing efforts such as targeted promotions is an important avenue for future research (e.g., recent works such as [START_REF] Kandappu | Obfuscation atsource: Privacy in context-aware mobile crowd-sourcing[END_REF] investigate the tradeoff between de-sensitizing data and the utility of such obfuscated data). Another limitation of an app-based promotion delivery mechanism, such as the one we investigate in this work, is that consumers may be non-responsive to the registration process or averse to receiving push-based promotional content. While our field studies were strictly conducted on a mobile platform, an interesting avenue of future research is in understanding the effectiveness of receiving such targeted promotions on infrastructural advertising platforms such as public displays [START_REF] Davies | Pervasive displays: Understanding the future of digital signage[END_REF] that do not require any action from individual consumers and that arguably fall outside the ambit of targeted, personal advertising.

Another limiting factor of our current analysis is that beyond the presence of group members, our passive sensing technology is not able to observe other aspects of individuals' behaviors (e.g., attention paid to mobile notifications), which may be modulated by various environmental factors such as the environmental noise, duration of visit, or possible consultations with peers. We encourage future work to further explore whether these factors moderate the effects of group cohesiveness on receptivity to promotions of varying timeframes.

In summary, this research focuses on a novel hyper-contextual variable, group cohesiveness, which can be measured through mobile sensing, and studies its impact on consumer's receptivity to mobile promotions. This has significant implications for managers who can assess the level of group cohesiveness dynamically and tailor their marketing promotions via mobile apps for optimal impact. 
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