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LRFM; Customer churn is a major concern for telecommunications companies, especially in the highly
Segmentation method; competitive environment of mobile virtual network operators (MVNOs). Understanding
Customer behavior analysis; subscriber behavior and the factors influencing churn is essential for developing effective
Churn management. customer retention strategies. This study investigates the behavioral patterns of mobile subscribers

using LRFM (Length, Recency, Frequency, Monetary) analysis to identify key segments and
churn risks. This outcome demonstrates the tangible benefits of leveraging behavioral analytics to
design customer-centric retention initiatives. Unlike previous studies that often overlook MVNO-
specific dynamics, this research provides actionable insights tailored to the unique operational
context of MVNOs. The findings can help operators refine their promotional strategies, optimize
service delivery, and ultimately build stronger, longer-lasting customer relationships in an
increasingly saturated market. Our analysis reveals those subscribers with low recency scores—
those who have not interacted with the service recently—are significantly more likely to churn.
Based on these insights, we developed targeted re-engagement strategies and personalized service
packages designed to meet the specific needs of different customer groups. These tailored
offerings not only improve customer satisfaction but also help reduce churn effectively. Notably,
the implementation of a focused marketing campaign led to the successful reactivation of
approximately 15% of previously dormant users. Furthermore, We developed targeted re-
engagement strategies and personalized service packages designed to meet the specific needs of
different customer groups. These tailored offerings not only improve customer satisfaction but
also help reduce churn effectively. Notably, the implementation of a focused marketing campaign
led to the successful reactivation of approximately 15% of previously dormant users.

Extended Abstract

1. Introudction

ustomer retention has emerged as a central strategic concern for companies operating in the highly competitive
telecommunications market, particularly for Mobile Virtual Network Operators (MVNOs) whose business models rely
heavily on sustained subscriber engagement and efficient churn management. Unlike traditional operators, MVNOs
often operate with limited resources in saturated markets, where customers face numerous alternatives with similar service
offerings. Consequently, even small increases in churn rates can substantially reduce revenue and undermine long-term
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stability. In such environments, leveraging behavioral data to understand customer interactions and identify early signs of churn
becomes essential. Among behavior-based analytical approaches, the LRFM model—an extension of the classical RFM
framework—offers a richer and more accurate means of segmenting customers by incorporating “Length of Relationship”
alongside recency, frequency, and monetary value. This fourth dimension enables operators to distinguish long-standing loyal
customers from newly acquired high-value users, an insight that is particularly valuable in designing effective retention
strategies.

2. Research Method

The present study investigates the application of the LRFM framework within an Iranian MVNO to segment subscribers,
analyze churn behavior, and develop targeted promotional campaigns. A cohort of subscribers who activated their SIM cards
during the first quarter of 2022 was selected for analysis. Choosing this window ensured that by early 2024, when the research
began, more than 90 days had passed, enabling reliable classification of churned, inactive, and active users. Each subscriber’s
record included demographic variables, dates of first and last interactions, usage frequency (measured through weighted
averages of mobile data consumption and voice call minutes), and monetary spending during the observed period. The LRFM
model was implemented by scoring each dimension on a five-point Likert scale. Length was calculated based on the number
of months since activation; recency was measured as the number of days since last activity; frequency combined data and voice
usage with weights of 60% and 40% respectively; and monetary value was normalized using a confidential reference amount
X. After scoring all subscribers, percentile thresholds were applied to assign values between 1 and 5 within each dimension.

By combining LRFM scores equal to or greater than 3, subscribers were grouped into sixteen possible clusters, such as
“Best customers” (LRFM), “High-value but at-risk” (LFM), “New high-consumption users” (RM), “High-frequency but low-
value” (LF), and “Lost high-value customers” (M or FM). These clusters provided a comprehensive behavioral map of the
subscriber base and revealed meaningful patterns. For example, a significant portion of high-spending customers showed
declining recency, indicating early signs of churn despite historically strong usage. Conversely, some newly acquired users
displayed high consumption but lacked long-term loyalty indicators, suggesting they required special onboarding assistance
rather than standard promotional messaging.

Using these insights, customized service packages were designed for each LRFM segment. The packages varied in price,
data allowances, and additional benefits, ensuring that each cluster received an offer relevant to its behavioral profile. These
offers were delivered via SMS in two waves on January 22 and January 27, 2024. For churned or long-inactive users who did
not open the initial message, the SMS was resent to increase visibility and ensure fair exposure to the campaign. The
effectiveness of the campaign was evaluated by comparing subscriber activity status before and after the intervention.

3. Findings

Prior to the campaign, analysis showed that 78% of the selected subscribers were active, with 61% having used services in
the previous 15 days. Meanwhile, 22% had been inactive for more than 90 days, classifying them as churned. Following the
LRFM-targeted promotional campaign, notable improvements were observed. The proportion of active users increased by
approximately 15%, demonstrating the strong impact of personalized interventions. Additionally, about 8% of subscribers who
had been inactive for more than 90 days returned to the network. While this rate is lower than the reactivation levels observed
in shorter inactivity periods, it still represents a meaningful recovery given the low cost of SMS campaigns and the high cost
associated with acquiring new customers.

A more detailed analysis of reactivation behavior revealed a clear temporal pattern: subscribers who had been inactive for
15-30 days exhibited the highest reactivation rate at nearly 34%. Those who had been inactive between 31 and 60 days showed
moderate responsiveness, whereas users inactive for more than 90 days returned at a rate of roughly 10%. These results
highlight the importance of timely engagement, as recently inactive customers retain a stronger cognitive link to the brand and
are therefore more responsive to targeted offers. For long-term inactive customers, even modest reactivation rates are
strategically valuable because they often represent users with historical satisfaction or structural dependence on their mobile
number—making them promising candidates for future loyalty-building programs.

The findings demonstrate that LRFM segmentation enables MVNOs to identify specific subscriber groups at heightened
risk of churn and intervene with tailored offers that address their needs and behavioral tendencies. High-value customers with
declining recency, for example, can be approached with incentives designed to reactivate their usage patterns before
competitors capture their attention. Meanwhile, newly acquired high-consumption customers may benefit from onboarding
communications or introductory bundles that strengthen early loyalty. Importantly, the interpretability of the LRFM model
allows marketing teams to translate analytical outputs directly into actionable strategies without requiring advanced machine
learning infrastructure. This practicality is crucial for MVNOs that often operate with limited data science resources.

4. Conclusion

In conclusion, the implementation of LRFM-based segmentation in this study significantly enhanced the MVNO’s ability
to understand subscriber behavior, reduce churn, and design effective retention strategies. The personalized campaign delivered
noticeable improvements in activation rates and demonstrated the strong potential of data-driven marketing approaches in
competitive telecom environments. This research contributes to the broader discourse on churn management by providing
empirical evidence of the effectiveness of LRFM in a real-world MVNO context. Moreover, the framework developed here is
easily replicable and adaptable, offering a practical tool for telecom operators seeking to optimize marketing resources and
strengthen subscriber loyalty. Future work may explore integrating LRFM outputs with machine learning-based churn
prediction models, analyzing long-term financial impacts of targeted retention strategies, and leveraging real-time behavioral
data to develop dynamic segmentation systems that evolve alongside user behavior.
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