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Abstract: With the increasingly fierce social competition, customer lifetime value (CLV) is recog-
nized as an important indicator to measure customer relationship and long-term value of enter-
prises. Through the method of improving CLV to maximize customer value and promote the sus-
tainable development of enterprises. With the rapid development of big data technology, data mod-
eling has become one of the best means to improve CLV. With data modeling as the core, this paper 
analyzes the means to improve the customer lifetime value by using accurate customer prediction, 
personalized marketing, loss prediction and other methods. This paper reviews the theoretical basis 
of customer lifetime value (CLV) and how to use data modeling to improve customer prediction 
accuracy and behavior analysis. This paper discusses the practical application of data modeling in 
customer segmentation, dynamic pricing, personalized recommendation and so on. This paper pro-
vides some guidance and reference methods for enterprises to use data modeling to enhance cus-
tomer lifetime value. 
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1. Introduction 
Customer lifetime value (CLV) has become one of the important indicators of enter-

prise strategic decision-making in the current data-driven business environment. CLV is 
the net income created by a customer in the whole life cycle of business interaction with 
the enterprise. In the increasingly fierce market competition environment, in addition to 
looking for new potential customers, the company should also pay attention to existing 
customers and explore their potential value. How to maximize CLV has become a major 
challenge for the company's sales and customer relationship management. In recent years, 
the development and application of data modeling technology provides an effective new 
method to achieve this goal. Analyze and mine historical data through data modeling, 
predict customers' future actions according to their historical consumption records, times, 
preferred products and other behaviors, and carry out targeted customer management. 
Through data-based tactical measures such as accurate prediction, customer segmentation 
and personalized recommendation, enterprises can more effectively increase the custom-
er's life cycle value and win in the market competition. This paper summarizes the theo-
retical basis of CLV, the calculation method of CLV and the application value of CLV, 
analyzes how to use data modeling to predict customer behavior, and implement person-
alized promotion to predict customer churn, in order to maximize CLV. This paper pre-
sents three feasible data modeling strategies to improve CLV: customer segmentation and 
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behavior model analysis, dynamic pricing and promotion optimization, and cross channel 
marketing and personalized recommendation [1]. 

2. Theoretical Basis of Customer Lifetime Value (CLV) 
Customer lifecycle value (CLV) refers to the total profit generated in the whole cycle 

of interaction between a customer and the company. It is a major business evaluation tool 
that can help enterprises estimate and predict the long-term value of customers, adjust 
sales strategies and allocate resources appropriately. CLV calculation is mainly based on 
the customer's past behavior records (such as purchase frequency, consumption amount, 
loyalty, etc.) and uses a specific prediction model to estimate the future return. The calcu-
lation formula of CLV is generally: 

CLV = ∑_(t = 1)^T▒R_t/[(1 + d)]^t          (1) 

Where R𝑡𝑡 is the customer's income or profit in the T period, t is the length of the 
customer's life cycle, and d is the discount rate. Another common CLV calculation formula 
is: 

CLV = (AOV × Freq × Lifespan)/(1 + d)         (2) 

Where AOV (average order value) is the average amount of each purchase, freq is 
the purchase frequency of the customer, and lifespan is the length of the customer's life 
cycle (that is, the customer's maintenance period). With the help of these two calculation 
formulas, enterprises can accurately measure the long-term value of customers and carry 
out reasonable marketing plans on this basis. The great value of CLV is that it can provide 
a tool to measure customer value, help enterprises identify the most valuable customers, 
and guide enterprises how to maintain and develop these customer relationships. The 
goal is to improve CLV, that is, to increase customer value by extending customer life 
cycle, increasing customer purchase frequency, reducing customer churn rate and other 
means. Therefore, enterprises need to use data modeling to optimize the customer life 
cycle at each stage, so as to obtain the highest customer lifetime value. 

3. The Role of Data Modeling in CLV Promotion 
3.1. Accurate Customer Prediction and Behavior Analysis 

Through data modeling, enterprises can use past behavior data to predict consumers' 
future purchase behavior, purchase frequency, consumption amount, etc., and serve as a 
reference for enterprise customer management and marketing strategy formulation. Use 
data modeling to deeply mine the connotation behind customer data and achieve accurate 
customer prediction. Enterprises can collect and analyze consumer basic data, transaction 
records, favorite items, consumption habits and other data, and build an individualized 
behavior database for each consumer. Through machine learning algorithms (classifica-
tion and regression, decision tree, neural network, etc.), analyze massive data to under-
stand customers' consumption behavior. Through cluster analysis, identify high-quality 
customer groups and loss risk customer groups. According to the customer's previous 
consumption history, it can predict the customer's possible consumption pattern and con-
sumption amount, help the enterprise optimize the asset structure and establish a more 
scientific marketing plan. Through accurate customer behavior prediction, enterprises can 
prevent customers who may generate a lot of value in the future by early identifying and 
taking corresponding measures, and judge whether this consumer group should invest 
more in the cost of market promotion. Using user behavior analysis, we can identify the 
key factors that affect consumers' purchase decisions, such as seasonal demand, the effect 
of promotional activities, etc., to help guide commodity marketing and pricing strategies. 
Data modeling can not only effectively predict the short-term response of consumers, but 
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also tap deep insight into the long-term value of consumers. By comprehensively consid-
ering the customer life cycle and future consumption status, enterprises can improve the 
customer lifetime value according to accurate prediction and maximize the long-term ben-
efits of each customer. And constantly adjust the strategy according to the regular tracking 
of customer behavior changes to ensure that the maximum value of customers can be ob-
tained in each period [2]. 

3.2. Personalized Marketing and Product Recommendation 
Through data modeling, enterprises can provide personalized marketing promotion 

and product recommendation services. By analyzing a large number of data and infor-
mation of customers, each customer can obtain targeted advertising and recommended 
products for them, which will stimulate customer satisfaction, strengthen their loyalty and 
increase their purchase times. The key point is to create targeted advertising by analyzing 
customers' historical behaviors and interests. By using the methods of shopping history, 
website browsing data and social network communication, the machine learning algo-
rithm can accurately grasp the needs and preferences of users. Through data modeling, 
enterprises can continue to segment customer groups, divide them into different catego-
ries, and formulate unique marketing plans according to the characteristics of different 
categories. For high-end users, enterprises can take certain promotional activities and loy-
alty rewards; For new customers or prospective customers, they can be stimulated by 
preferential prices, free products and other incentives to meet their needs and generate 
purchase behavior. Personalized recommendation is one of the key steps. It relies on data 
modeling to mine the customer's information to invest in the products that the customer 
is most interested in. Through the customer's purchase history, interest labels, paths and 
other information, the recommendation system can timely recommend relevant products 
to customers, improving the possibility of cross selling and supplementary sales. Build a 
model based on the historical behavior data of users, so as to push highly targeted prod-
ucts or audio-visual materials to users, which will help significantly improve the conver-
sion consumption rate of customers and enhance user stickiness. At the enterprise level, 
accurate personalized marketing and recommendation is an effective way for enterprises 
to help them increase sales, improve customer loyalty, reduce customer churn, and effec-
tively enhance the customer's life cycle value. Using the personalized marketing model of 
data model, enterprises can provide products and services that meet customer expecta-
tions from the perspective of customer needs, so as to optimize customer experience. This 
refined marketing method may be either a one-time profit or an effective accumulation of 
customers' long-term dependence, and ultimately achieve the rise of CLV. 

3.3. Churn Prediction and Customer Retention 
Churn prediction and customer retention are two important factors that determine 

customer lifetime value (CLV). The company can predict the potential churn customers 
by using data modeling method, and prevent churn on the basis of its effective strategy, 
so as to obtain the maximum customer lifecycle value. The application of churn prediction 
model can obtain information from the historical behavior, consumption frequency, inter-
action log and other aspects of customers, find the customers that may lose, and remind 
the company of the possible loss of customers. However, the establishment of churn pre-
diction model often uses machine learning methods such as logical regression, decision 
tree and support vector machine. These machine learning methods find out the character-
istics related to churn according to the historical behavior of customers. If consumers do 
not buy goods or participate in promotions for a long time, or consumers do not contact 
the company frequently, this may be a sign of loss. The model based on the training data 
set can determine the risk index of each customer churn, and send an alarm to the com-
pany when the high-risk customers are evaluated, so as to intervene in the churn. It is not 
enough to worry about the possible loss of customers. It is also important to maintain 
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existing customers. By using big data research, we can understand what factors are bene-
ficial to retaining customers, and then according to the research results, we can customize 
corresponding measures to strengthen customer relations, such as improving customer 
experience, personalized recommendation of products and rapid response to customer 
needs, which can improve customer satisfaction and reduce the possibility of loss. 
Through the methods of churn rate and customer retention, it helps enterprises to improve 
customer survival. Using data model can not only help enterprises identify potential 
churn customer groups, but also provide effective solutions to help enterprises grow in 
the long term. When the churn rate decreases and customer retention increases, enter-
prises can achieve relatively stable revenue increase and high-value CLV [3]. 

4. Improve the Data Modeling Strategy of CLV 
4.1. Customer Segmentation and Behavior Mode Analysis 

Refined customer segmentation and analysis of customer behavior are effective ways 
to improve customer life cycle CLV. Through in-depth analysis of customer data, enter-
prises can identify different attributes of different customer segments, and then formulate 
targeted sales strategies to maximize long-term revenue. Customer segmentation refers to 
dividing customers into segments based on characteristics such as transaction frequency, 
amount, and purchase preferences. (such as transaction frequency, transaction amount, 
purchase preference, etc.). Typical clustering methods include RFM model (i.e., recency, 
frequency, monetary) and K-means clustering method. The customer segmentation pro-
cess of RFM model is shown in Figure 1. 

 
Figure 1. Customer segmentation process of RFM model. 

After further analysis of user behavior information by RFM model, users can be clas-
sified according to their recency, frequency and money, such as high-end users, low ac-
tivity users and users who are likely to lose. For example, in an e-commerce platform, the 
platform uses this method to distinguish user groups. By observing the last purchase time, 
purchase frequency and purchase amount of customers, the platform divides its users into 
"high-end customers", "medium and high-end customers" and "low-end customers". For 
high-end users, businesses retain users by offering preferential services, preferential pol-
icies and other measures; For middle and high-end users, merchants can stimulate them 
to increase their consumption amount by formulating promotional activities and provid-
ing personalized product push for them; For low-end users, merchants stimulate users' 
next consumption by issuing coupons and strengthening interaction with users [4]. 

4.2. Dynamic Pricing and Promotion Optimization 
Dynamic product pricing and promotion activities are also one of the more effective 

ways to improve CLV. Through data modeling, enterprises can dynamically and flexibly 
formulate product prices and promotion policies for different markets, different custom-
ers and different competitive environments, so as to obtain the highest revenue and the 
highest customer long-term value [5]. The dynamic pricing and promotion optimization 
process is shown in Figure 2. 
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Figure 2. Dynamic pricing and promotion optimization process. 

Taking a tourism reservation platform as an example, the platform uses dynamic 
pricing strategy to adjust prices according to demand fluctuations, customer purchase be-
havior and market competition. Key data before and after dynamic pricing and promotion 
optimization are shown in Table 1. 

Table 1. Key data before and after dynamic pricing and promotion optimization. 

Index 
Before transfor-

mation (2020) 
After transfor-
mation (2023) 

Growth rate 

Annual revenue (US $100 
million) 

100 120 +20% 

Repurchase rate 45% 60% +33% 
Average order amount 

(AOV) 
50 55 +10% 

Promotion conversion rate 10% 18% +80% 
CLV (USD) 200 250 +25% 

The platform uses the model of machine learning to predict the demand change of 
the product in a certain period of time according to the previous transaction records, the 
behavior characteristics of consumers and the price of competitors, and then makes cor-
responding adjustments according to the demand change. For example, in the peak tour-
ism season, it uses its algorithm to predict that the demand will increase, so it increases 
the room and air ticket prices. When it is in a relatively weak state, it is necessary to reduce 
the price to attract more consumers to buy. In addition, the marketing optimization tech-
nology is used to improve the customer's life cycle value, and the a/b test method is used 
to compare the effects of different marketing measures and customize the exclusive ben-
efits of different target customers. For example, provide exclusive discounts and rewards 
for high-level customers; For potential new customers, attractive discounts and coupons 
are provided to stimulate customers' purchase behavior. Use its past transaction data to 
accurately show the best discount to consumers, and improve the conversion rate and 
repurchase rate of customers. Use flexible price scheme and marketing strategy to im-
prove customer lifetime value; Precise promotion and personalized discount can improve 
the contribution ability of repeat customers and boost long-term customers. 

4.3. Cross Channel Marketing and Personalized Recommendation System 
Improve CLV with cross channel marketing and personalized recommendation sys-

tem. Through data modeling, enterprises can combine customer information from multi-
ple channels to provide customers with unique and smooth experience, so as to enhance 
their long-term value. Therefore, it is necessary to provide customers with integrated and 
complementary services between all contacts (such as website, social media, mobile app, 
e-mail, etc.) to ensure that customers get a consistent experience in different contact points, 
so as to enhance customer loyalty. Through the data model, organizations can aggregate 
the information received from various channels into a unified consumer portrait, which 
can be used to support the marketing strategy across multiple channels. This not only 
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improves the consumer experience, but also realizes the improvement of precision mar-
keting and sales. For example, Amazon, as one of the world's largest e-commerce enter-
prises, has established an omni channel marketing and personalized recommendation 
system using data models [6]. Key data before and after the implementation of cross chan-
nel marketing and personalized recommendation system are shown in Table 2. 

Table 2. Key data before and after the implementation of cross channel marketing and personalized 
recommendation system. 

Index 
Before transfor-

mation (2020) 
After transfor-
mation (2023) 

Growth rate 

Annual revenue (US $100 mil-
lion) 

150 180 +20% 

Repurchase rate 50% 70% +40% 
Customer stickiness (weekly ac-

tivity rate) 
30% 50% +67% 

Order conversion rate 15% 25% +66% 
CLV (USD) 300 380 +26.67% 

In addition to capturing the user behavior data held by the e-commerce platform, 
Amazon also combines the data information collected by its mobile app, Alexa and vari-
ous Amazon intelligent devices (such as Kindle or echo) to establish a user portrait. This 
enables it to push personalized products and advertising to all touchpoints. For example, 
when a user browses a new smart home product through Amazon website, he can not 
only receive advertising information about the product in his mobile app, but also get 
some suggestions related to it through Alexa, as well as the notice of discount for the 
product. In addition, Amazon's improved personalized recommender, relying on in-
depth learning and collaborative filtering technology, continues to improve personalized 
accuracy, and predicts potential product demand by mining early shopping, browsing, 
commenting, and search behavior data. Therefore, when a customer buys an e-book, the 
recommender will recommend similar books according to his preference for books or rec-
ommend matching related devices (such as e-book readers or accessories) according to his 
other interests. Such personalized suggestions not only make it easier for consumers to 
generate purchase behavior, but also enhance the possibility of re purchase and further 
promote the improvement of CLV. 

5. Conclusion 
In the digital business environment, improving customer lifetime value (CLV) has 

become a necessary factor for enterprise success. Enterprises can accurately predict con-
sumer behavior based on data modeling, achieve targeted marketing programs, and max-
imize the long-term value of customers by estimating the loss risk and customer retention 
measures. With the continuous progress of technology, data model plays an increasingly 
important role in improving CLV. Enterprises can better carry out targeted consumer pre-
diction and personalized recommendation to enhance customer loyalty to enterprises, re-
duce the loss rate, and improve the effect of sales strategy. In the long run, with the appli-
cation of technologies such as artificial intelligence and machine learning, the impact of 
data model on customer management will be further strengthened to help enterprises 
achieve more efficient and sustainable market success. Therefore, enterprises should in-
crease the investment in data model and take data model as the main method to improve 
CLV, so as to help enterprises move towards long-term business success. 
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