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Harabasz Index (Caliński & Harabasz, 
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Harabasz Index (Caliński & Harabasz, 1974). Sometimes called the 





nationwide branch network. The records were extracted in 2025 by the bank’s internal 

iables correspond to the bank’s official definitions rather than to a third

institution. Eximbank was established in 1989 as one of Vietnam’s first joint

The sampling frame is the bank’s entire population of active individual (retail) 



were handled in accordance with the bank’s data

research and under the bank’s data
source extraction from the bank’s system of record 

used correspond to the bank’s official internal definitions. This arrangeme
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bank’s core banking and card

weighted average daily balance maintained in the customer’s current and demand



captures the depth of the customer’s credit relationship and reflects participation in one 
of the bank’s most profitable business lines. Cu

to which customers are integrated into the bank’s ecosystem. Previous research has 



revolving credit interest. It also provides insight into customers’ payment preferences 
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Occupation sector and housing ownership status capture aspects of customers’ 



about customers’ geographic distribution. Banking behaviour often varies across 
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Σₖ Σᵢ∈Cₖ ‖xᵢ μₖ‖², the 
ᵢ μₖ. WCSS falls 

monotonically as K rises, so the criterion is the “elbow” 
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Harabasz index (Caliński & Harabasz, 1974), which 
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number of years since the customer’s CIF (Customer Information File) was opened. This 



be caused by the customer’s loyalty to the bank; this temporal ordering makes the block 



it is treated as strictly predetermined. It is entered as the bank’s internal life
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Bands follow the bank’s internal age
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transaction needs, and the degree to which a customer’s livelihood is intertwined with 

counts (industry and construction, 21 customers; an administrative “migration” code, 7 
customers) are merged into the residual “Other” category to avoid unstable dummy 
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Reference category: the residual “Other” group. Commerce

across the bank’s national
Minh City and Southeast regions, consistent with the bank’s commercial footprint.
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summarising each customer’s multidimensional behavioural profile in a single 

extraction from the bank’s system of record. Second, the monetary variables are 



proxies’ transactional liquidity and the 

skewed (skewness ≈ 133; mean 14.9 million VND against a median of only 0.78 



and equally skewed (skewness ≈ 136); it is entered as 



directly from the study’s own data; they are not reproduced from external sources. They 
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ᵢ β₀ + β₁ ᵢ β₂ ᵢ β₃ ᵢ β₄ ᵢ εᵢ
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coefficients (β₆ through β₁₀) to zero, and Model 1 additionally restricts the segment 



coefficient (β₅) to zero. The squared terms therefore enter only in the final, unrestricted 

more deeply embedded with the bank and therefore stay longer (products → tenure), but 

products (tenure → products). With a single cross



half times longer than the baseline group (e^0.949 ≈ 2.58), whereas customers



variable is in logarithms. For a continuous regressor, a coefficient β is a semi
unit increase in the regressor is associated with an approximately 100×β percent

percent increase in the balance is associated with a β

e^β: the value 0.949 on commerce services thus corresponds to e^0.949 ≈ 2.58, a 

0.262 ≈ 0.77, or about 23 percent shorter. Evaluated at th







administrative/other occupation, reference region, and Cluster 0. “ ” indicates the 





β₁/(2β₂) = 0.559)/(2×0.495) ≈ 0.56 above the mean of log





leakage. Second, a possible ceiling effect was considered, since a customer’s age places 

verage 13.2 years, the residual “other” category 4.4 years, and agriculture

of occupational groups, but also the historical development of the bank’s customer base 
for example, if the bank’s earlier expansion was concentrated among commerce





se conclusions but rather validates the study’s cautious treatment of the 



ways. Methodologically, it answers the supervisor’s call for an explanatory model that 

relationship’s stage.





the “survivors” 



percent in one bank’s branch system, and subsequent work confirms that retaining 



attrition materialises. Consistent with the study’s cautious stance, the demographic 

loyalty is more fragile and more responsive to the bank’s actions. Recognising this 
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•   indicate the name of the tool (e.g., “ChatGPT” if an application or “GPT” if a model),
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☒
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•   indicate the sections or chapters concerned;
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•   indicate how the accuracy, quality and reliability of any information or text that may

all figures were generated by the author from the study’s


