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AHoTanis

Y pobomi posensnymo pospobky npoepamruozo 3acody ons npiopumusayii ma 6ubopy HACMYNHOI KOMYHIKayitiHoi Oil
onsa Kaienmis 6aukigcokux ycmaros y CRM-cepedosuwyi. AkmyanbHicms memu 3yMOBNIeHA MUM, WO CIMAMUYHI NPAasuia
poscunok i ¢paemenmosani inmeepayii mise CRM, yugposumu xamaramu, cepgicamu HOGIOOMIeHb ma poooYuMU
Micysmu onepamopis He 3a6e3neuyiomv HANEHCHOI nepcoHanizayii, c80EUACHOCMI Ma Y32004CEHOCMI KOHMAKMIS.
3anpononosano moodenv npiopumusayii ma eubopy next-best-action, sxa epaxoeye RFM-nokasnuxu, lead score,
UMOBIPHICMb  BIO2YKY, OOMEINCEHHS. YACMOMU KOHMAKMIE, 3200y HA 0OPOOKY NEPCOHANbHUX OAHUX, ONMUMALbHUL
yacosull iHmepsan HAOCUNAHHA MA pelesaHmuicms OanKiecbko2o npodykmy. Ilooanvuioco possumky Habys nioxio 0o
inmeepayii CRM-niamgopmu 3 kananamu OAHKIBCOKUX KOMYHIKAYIU, ) AKOMY GUKOPUCIMAHO KOMOIHY8aHHS 0edyniikayil
KIIEHMCOKUX 3ANUCIE HA OCHOBI HEeuimKo20 3iCMAGIeHHS ampubymis, JCYPHANIOBAHHS NOOIU 63ae€MOOIL, POlIb06020
KepyeamHsi 00cmynom ma kowmponio ioemnomenmuocmi API-eukaukis. /s nepesipku nioxo0y onucano npocpamHuti
NPOMOMUN i CYEHAPHO-OPIEHMOBANE eKCNePUMEHMANbHE OYIHIOBANHA HA CUHMEMUYHOMY HAOOPI OAHUX, CIPYKIMYPHO
HabOnudxcenomy 00 po30pibnux baunkiscokux npoyecie. Ompumani pe3yibmamu NOKA3aAU NiOBUWEHHS MOYHOCI
ceemenmayii Krienmcovkoi 6azu Ha 19,4 %, 36invwenns cepeouvoeo response rate na 16,8 %, 3veHuwieHHs 4acmku
0y0b08aHUX KAIEHMCbKUX Kkapmok na 24,3 % i ckopouenna Kinbkocmi nomunox cumxpowizayii mixe CRM ma
so06HiwHiMu cepsicamu na 28,7 %. 3anpononosanuii npozpamuuil 3acié6 mooce Oymu UKOPUCMAHUU K NPUKIAOHA
O0CHO8a 071 MOOePHI3aAYii KOMYHIKAYITIHUX KOHMYPi6 OAHKIBCLKUX YCMAHOS.

Kirouogi ciioBa: 6ankiBchka ycranosa, CRM, next-best-action, mpiopurusaiis kiientis, RFM-anani3, lead scoring,
OMHIKaHaJIbHa KOMYHIKaIlisl, AeAyIUTIKaLlis 3aMUCiB, )KypHAIIOBaHHS NO/iH, izeMnoTeHTHICTh API.

Abstract

This paper addresses the development of a software tool to prioritise and select the next communication action for
clients of banking institutions within a CRM environment. The topic is relevant because static mailing rules and
fragmented integrations between CRM platforms, digital channels, messaging services, and operator workplaces do not
provide the required degree of personalisation, timeliness, and communication consistency. A customer prioritisation
and next-best-action model is proposed that takes into account RFM indicators, lead score, response probability,
contact frequency constraints, consent to personal data processing, the optimal sending time window, and the relevance
of a banking product. The approach to CRM-platform integration with banking communication channels is further
developed by combining fuzzy-attribute matching for client-record deduplication, interaction-event logging, role-based
access control, and idempotency control for API calls. To validate the approach, the paper describes a software
prototype and a scenario-based experimental evaluation using a synthetic dataset that is structurally aligned with retail
banking processes. The obtained results demonstrate a 19.4% increase in customer-base segmentation accuracy, a
16.8% increase in average response rate, a 24.3% reduction in duplicated client cards, and a 28.7% reduction in
synchronisation errors between the CRM and external services. The proposed software tool may therefore serve as a
foundation for modernising the communication layer of banking institutions.

Keywords: banking institution, CRM, next-best-action, customer prioritisation, RFM analysis, lead scoring,
omnichannel communication, record deduplication, event logging, API idempotency.

The modern banking environment is characterised by strong competition for customer attention, a steady
migration of interactions into digital channels, and growing expectations regarding the relevance and timing
of communications. A prospective client can move from an advertising landing page to a loan calculator,
then to a mobile application, and finally to a call-centre conversation within a single decision episode. An
existing client may, on the same day, receive a service notification, review a card offer, ask a question in
chat, and contact an operator about an already opened product. Research on omnichannel customer
experience shows that organisations achieve better communication continuity when they treat the journey as
an integrated sequence of touchpoints rather than a set of unrelated channel events [1]. Studies of open



banking and Al-enabled mobile banking likewise indicate that customers increasingly value digital support,
convenience, contextual relevance, and the visible coherence of the service environment [2, 3]. For banking
institutions, this means that the quality of customer communications depends not only on the message
content itself, but also on the ability of the software platform to determine what the next message should be,
through which channel it should be delivered, when it should be sent, and whether the bank is entitled to
send it at all in the current customer context.

In practice, however, a considerable share of communication processes in banks is still governed by static
mailing rules, manually configured campaign lists, isolated product triggers, or poorly synchronised
channel-specific workflows. A client who has just responded to a cross-sell campaign may still remain in a
generic follow-up sequence. A lead with strong behavioural intent may be processed later than a less
promising contact simply because the workflow order was fixed in advance. Existing clients may receive
untimely promotional messages following service complaints, while prospective clients may be contacted
repeatedly across multiple channels without a unified priority model. Such situations reduce response
efficiency, overload operators, and degrade the perceived competence of the bank. Algorithmic segmentation
studies emphasise that customer differentiation has become more dynamic and data-rich, and that modern
segment selection must account for both behavioural and contextual attributes, rather than relying on coarse,
static classifications alone [4]. Consequently, the scientific and applied problem consists in constructing a
software means that can both prioritise customers for communication and select the next communication
action under operational, legal, and architectural constraints specific to banking institutions.

The purpose of this work is to substantiate and describe the development of a software tool for banking
CRM systems that implements a model of customer prioritisation and next-best-action selection while
preserving integration consistency across communication channels. The first scientific result is a proposed
model of prioritisation and next communication action selection for prospective and existing clients. The
model jointly considers RFM indicators, lead score, response probability, frequency caps, explicit consent
attributes, an optimal time window for sending, and product relevance. The second scientific result is the
further development of an approach to CRM integration with banking communication channels by
combining fuzzy matching for deduplication, event-journalling of interactions, role-based access control, and
API idempotency control into a single orchestrated software contour. In contrast to rule sets that evaluate a
single trigger in isolation, the proposed software tool operates on a contextual communication state formed
by customer value, product fit, communication history, data-governance rules, and integration reliability
requirements. In this sense, the research moves from campaign automation as such to the automation of
informed communication decisions in the banking domain [4-7].

At the centre of the proposed solution is a prioritisation model that converts the customer state into an
ordered queue of admissible communication actions. The model does not reduce customer evaluation to one
aggregate score; instead, it treats each factor as a distinct decision dimension. RFM indicators are used to
capture the recency of meaningful interactions, the frequency of relationship activity, and the monetary or
business value associated with the client profile. These indicators remain useful because they summarise
client vitality and behavioural maturity in a compact form, while recent research shows that time-varying
RFM measures improve the representation of customer dynamics and are suitable for predictive
communication tasks [5]. Lead score is employed as a separate dimension because a prospective client who
has not yet become a full banking customer may exhibit high propensity signals despite limited monetary
history. The lead score is therefore derived from profile completeness, source quality, behavioural intent
events, reactions to previous messages, and funnel progression markers. This separation between client value
and lead maturity is crucial for banks, where the logic of onboarding differs significantly from the logic of
retention, servicing, or cross-selling.

Response probability constitutes the model's predictive component. Instead of using a uniform static rule
such as “send the next offer after three days”, the software tool estimates the likelihood that a specific client
will respond positively to a specific message in a specific channel under the current context.
Direct-marketing response modelling literature demonstrates that communication success is strongly
influenced by class imbalance, interaction history, and customer-group heterogeneity, and that ensemble and
machine-learning approaches outperform naive uniform policies in many real-world settings [6]. Research on
lead prioritisation similarly shows that learned models provide a more reliable basis for selecting high-value
contacts than traditional manual prioritisation [7]. In the proposed software tool, response probability is
obtained from historical CRM outcomes, recent customer activity, channel affinity, message type, and
product-related contextual variables. However, this predictive estimate is not allowed to dominate the



decision on its own. It is filtered by admissibility constraints before being released. This preserves the
practical requirement that, in banking, a communication may be commercially attractive yet still
operationally or legally inappropriate.

Three additional groups of constraints therefore play a decisive role. The first group is frequency
management. Excessive contact intensity reduces response efficiency and irritates customers, especially
when several bank units send messages independently. The software tool introduces configurable contact
ceilings by period, channel, scenario type, and product family, and includes cooling intervals after
high-friction or high-attention episodes, such as complaints, refusals, or completed conversions. The second
group is consent and the legality of communication. Banking CRM automation cannot ignore that direct
marketing via email, SMS, or similar channels is subject to valid, specific, and recorded consent in many use
cases. Current ICO guidance on electronic and telephone marketing stresses that consent must be knowingly
and freely given, clear, specific, and supported by evidence of how and when it was obtained [8]. For this
reason, the proposed tool stores channel-level consent flags, source-of-consent metadata, withdrawal states,
and suppression history within the communication profile. The third group is temporal optimisation. Rather
than assuming the same sending interval is effective for all clients, the system identifies the most suitable
sending interval based on observed interaction rhythms, prior open and response patterns, business-hour
constraints, and campaign urgency. An action that violates any of these three groups of constraints is
excluded from the final queue, even if it is highly commercially attractive.

The next-best-action output is therefore a ranked set of candidate scenarios, each with a channel, a content
family, a time window, and an execution priority. Product relevance is used to distinguish between scenarios
that are superficially similar but commercially different. For instance, a current-account customer who has
recently activated a salary project and frequently uses the mobile application may be more suitable for a
credit-card limit increase or a savings recommendation than for a generic acquisition message. Conversely, a
prospective lead who repeatedly uses a mortgage calculator but has not finished the application may require
either a reminder, a consultation invitation, or a call-centre escalation, depending on response probability,
contact limits, and current consent status. Studies on banking app experience suggest that digital support
quality and ease of navigation materially shape customer satisfaction [2], while work on Al in mobile
banking confirms the growing importance of trust, convenience, and perceived service quality in digital
engagement [3]. The proposed model transforms these general insights into a software mechanism in which
the next communication action is not predefined by a single rigid journey script but selected adaptively from
a constrained set of meaningful actions.

The second part of the proposed solution concerns further developing CRM integration with the bank’s
communication channels. Even a strong prioritisation model will produce unstable or contradictory outputs if
the surrounding data contour is inconsistent. A common practical problem is that the same person exists in
the CRM in several slightly different forms: one lead card created from a website form, another from a
branch enquiry, a third from an imported campaign file, and a fourth from a partner channel. If these records
are not reconciled, the bank cannot reconstruct a coherent interaction history and cannot reliably enforce
contact limits, consent status, or conversion ownership. Record linkage and deduplication literature shows
that modern data-quality frameworks must combine normalisation, similarity matching, and reconciliation
procedures rather than rely solely on exact-key matching [9]. This observation is particularly relevant to
banking CRM systems, where identifiers may be incomplete during early acquisition stages and where
different systems capture names, phone numbers, email addresses, and demographic attributes with varying
levels of precision.

For this reason, the software tool includes a fuzzy attribute-matching-based deduplication service. Its
purpose is not to merge records indiscriminately, but to detect likely identity overlap and to create a governed
master communication profile. Before a message is scheduled or a contact outcome is written back into
CRM, the service compares candidate records across normalised name fields, transliteration variants,
phone-number patterns, e-mail similarity, date-of-birth fragments, and behavioural linkage signals such as
device or session continuity. The matching result is then classified into three categories: direct merge, manual
review, or keep separate. The merge decision is further constrained by risk-aware rules to prevent unsafe
record unification, which could result in records belonging to different individuals being merged. In the
banking context, this conservative design is important because communication history, consent evidence, and
product ownership must remain auditable. The result of deduplication is a cleaner client base and, more
importantly, a more coherent communication memory from which the prioritisation engine can reason.



Without this step, the same person may occupy multiple positions in the queue, with contradictory actions
attached to each record.

A second integration mechanism is interaction event journaling. Instead of storing only final CRM
statuses such as “sent”, “opened”, or “call completed”, the proposed software tool logs the full sequence of
communication events: scenario creation, admissibility check, channel dispatch, delivery response, operator
assignment, operator closure, customer click, reply, unsubscribe, complaint registration, and scenario
termination. These events are recorded in chronological form and propagated through an event-driven
integration layer. Industry studies on microservices and evolvability note that event-driven messaging is
widely used to decouple services and enable more flexible, long-running communication between
components [10]. In the banking CRM domain, this architectural choice enables synchronisation of the
prioritisation engine, channel gateway, operator workplace, and analytical read model without forcing all
operations into a single synchronous transaction. Scenario routing tables define which event combinations
trigger which subsequent actions. For example, a delivered e-mail with no interaction within a configured
period may activate a web-push reminder or a low-priority operator task, whereas a successful callback may
immediately suppress all parallel promotional communications for the same product family.

The integrity of this integration layer depends on access governance and API reliability. The software
tool, therefore, applies role-based access control to operational actions such as editing consent attributes,
approving merges, releasing campaign scenarios, changing routing rules, or overriding contact frequency
limits. This is consistent with current API security guidance, which places authorisation failures among the
most critical risks in modern API-based systems [11]. In addition, the tool enforces idempotency for both
external and internal API calls. In distributed communication workflows, the same request may be retried
due to a timeout, lost acknowledgement, or a temporary gateway failure. HTTP semantics explicitly
distinguish idempotent operations because repeated identical requests should have the same intended effect
on the server as one request [12]. Building on this principle, each state-changing CRM integration request is
supplied with an idempotency key and checked against the event journal before write-back. As a
consequence, repeated delivery callbacks do not create duplicate contact outcomes, repeated operator
submissions do not reopen closed scenarios, and repeated synchronisation attempts after transient failures do
not multiply client history records. Secure development and operational hardening of these mechanisms are
further aligned with the SSDF recommendations for reducing software vulnerabilities and improving
traceable secure development practices [13].

From the implementation perspective, the proposed software tool has a modular web-oriented structure.
The CRM integration module maintains the unified communication profile and normalised identifiers. The
prioritisation module calculates candidate actions and their priority order from behavioural, predictive, and
governance-related inputs. The scenario orchestrator manages message templates, routing tables, and state
transitions. The event journal stores all communication events and exposes them to the reporting layer. The
channel gateway adapter connects the system to e-mail, SMS, web-push, and call-centre services, while the
operator interface provides controlled manual intervention for review, callback, and escalation. Such
modularity ensures that banks can introduce the tool incrementally: first by consolidating client identities and
event history, then by enabling next-best-action ranking for selected products, and only afterwards by
expanding the full omnichannel orchestration logic. This staged deployment path is practically important
because banking institutions often need to modernise legacy communication systems without replacing all
surrounding systems at once.

To evaluate the proposed approach, a scenario-based experimental study of a prototype was conducted on
a synthetic dataset structurally aligned with retail banking operations. The dataset contained 214,000
customer and lead records, 1.86 million interaction events from digital and operator channels, 14
banking-product categories, and historically reconstructed consent and suppression states. Controlled
duplicate variations were injected into the client base to simulate heterogeneity in name spellings, incomplete
contact fields, and independently created lead cards. The comparison baseline for communication
decision-making was a static-rule workflow based on predefined campaign segments and fixed channel
order. The comparison baseline for integration quality was an exact-match CRM synchronisation procedure
without fuzzy deduplication, unified event journalling, or idempotency control. Evaluation focused on four
groups of indicators: customer-base segmentation accuracy against an expert-labelled benchmark of
communication cases, average response rate for released scenarios, share of duplicated client cards after
reconciliation, and the proportion of synchronisation errors observed in CRM-channel write-back operations.



The experimental results confirmed the practical value of the prioritisation model. In the benchmark
communication cases, the prototype improved segmentation accuracy by 19.4% relative to the static-rule
baseline. This effect was produced by the joint consideration of RFM dynamics, lead maturity, predicted
responsiveness, and admissibility constraints. The largest improvement was observed in borderline cases,
where static rules would usually place clients into broad, generic segments, whereas the proposed model
selected a narrower, more behaviourally grounded communication path. The average response rate across
released scenarios increased by 16.8%, with especially noticeable gains in reminder, reactivation, and
advisory callback scenarios. This suggests that the main advantage of the model lies not only in selecting
“more active” clients, but in suppressing poorly timed and poorly matched contacts. The response-rate gain
was therefore achieved with a more disciplined, not a more aggressive, communication policy. For banking
institutions, this is important because the operational objective is not merely to send more messages, but to
send fewer irrelevant messages and more contextually justified ones.

The integration-oriented results were equally significant. After applying fuzzy deduplication and
governed profile reconciliation, the share of duplicated client cards decreased by 24.3% in comparison with
the baseline exact-match procedure. The event journal and idempotency controls reduced synchronisation
errors between the CRM and external services by 28.7%, particularly in cases of repeated delivery callbacks,
delayed operator closure, and message-gateway retries. As a consequence, the communication history
became more complete and internally consistent, while the number of contradictory scenario states was
substantially reduced. Equally important, the operator environment benefited from the same improvements:
whereas the baseline often produced parallel low-value tasks for the same person, the prototype more often
showed a single consolidated customer context and a single priority action. This lowered the practical burden
on staff and improved the explainability of communication decisions. Therefore, the proposed software tool
demonstrated that customer prioritisation quality and integration reliability should not be treated as separate
tasks; in banking CRM automation, they reinforce each other and must be engineered as part of a single
communication decision contour.

Thus, the paper substantiates the development of a software tool to prioritise and select the next
communication action in banking CRM systems. The proposed model of customer prioritisation combines
RFM indicators, lead score, response probability, contact-frequency constraints, consent state, temporal
suitability, and product relevance into a single decision mechanism that produces an ordered next-best-action
queue for prospective and existing clients. The further-developed integration approach combines fuzzy
deduplication of client records, interaction event journalling, role-based access control, and API idempotency
control to preserve the integrity of the communication history and reduce synchronisation errors. In a
scenario-based experimental evaluation of the software prototype, the solution increased segmentation
accuracy by 19.4%, raised average response rate by 16.8%, reduced duplicated client cards by 24.3%, and
decreased CRM-channel synchronisation errors by 28.7%. These results support the conclusion that the
proposed software tool may serve as a practical technological basis for improving the relevance of
communication, data coherence, and operational efficiency in contemporary banking institutions.
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