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[Abstract]

Most banks use only demographic information such as gender, age, occupation and address to segment customers, but they do
not reflect financial behavior patterns of customers. In this study, we aim to solve the problems by using various big data in a
bank and to develop customer segmentation method which can be widely used in many banks in the future.

In this paper, we propose an approach of segmenting clustering blocks with bottom-up method. This method has an advantage that
it can accurately reflect various financial needs of customers based on various transaction patterns, channel contact patterns, and
existing demographic information. Based on this, we will develop various marketing models such as product recommendation,
financial need rating calculation, and customer churn-out prediction based on this, and we will adapt this models for the marketing
strategy of NH Bank.
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Table 1. Criteria for Effective Segmentation

Division Contents

Customers in the same group should have similar

Homogeneity characteristics

Customers in other groups should expect

Heterogeneity differentiated responses to marketing activities

The number of customers in each group should be

Substantial sufficient to enable marketing
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Source Type Details 060y H= o 01:, EH€ ?ﬂ: ] 57]—}] O] :IIT':E U}- q 7H\_]
8 g Eralolg gelatir Feld e ofejel Pk,
Population d Sex, Age, Occupation, Address,
Stat structure Customer rating etc o mayg %
g etc. E 3. 28 ZzuRl AME An
Table 3. Result of financial profile
Deposit structured |Balance, Transactions etc.
Type Contents
Loan structured Application, Review, Redemption
ete. Population " Age
Stat : é((j:g[}%sastion
Bancassurance | structured |Contract and status etc.
card structured Products, Payment, Franchisee, ® Monthly deposit/withdrawal amount
Credit information etc. ® Number of accounts
m Average balance
Savin B Fluctuation of Average Balance etc
Work volume structured | Channel contact history 9 ® Amount of deposit by product group
Tendency .
m Average balance ratio
) i B Average withdrawal amount to another bank
Demand deposit| unstructured| Transactions, Records etc. ® Product views from Internet Banking and Smart
Banking
Campaign unstructured | Contacts, Reaction etc.
Income / ® Income : Salary
Web/App L Contact history of Internet Banking Consumption |® Consumption : Card payment amount,
eb/App Log | unstructured and Smart Banking tendency consumption type, cash service, etc.
o Marketing | structured | Rurchase at Intemet Banking and ® Average contact count of Intemet Banking and
Smart Banking Channel Smart Banking, Views per menu etc.
Tendency 8 Number of transactions per channel, Channel
contact ratio, etc.
4-2 Jj21¥ 2] =2hj! ME
Loan B Maximum loan amount, Average loan amount,
1_ ~ . Average monthly balance etc
ol ©Al= 3% dolHE AAlsle] A 5§ 22 Tendency | Principal and interest, Prepayment ratio etc.
T A 7 22 ekl e] AElE Agelske slolth 7 7]
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Table 5. Variables used in clustering
Group Final variable

1 Monthly average balance
® Deposit utilization rate
Share

Extra funds
(3)

Average monthly deposit amount
Usage rate of installment savings
Share of installment savings

Usage rate of subscription savings
Share of subscription savings
Usage rate of mutual fund and trust
Share of mutual fund and trust

Making funds
(7)

Loan total balance

Average monthly redemption
Average monthly prepayment
Credit loan utilization rate
Credit loan share

Mortgage loan utilization rate
Mortgage loan share

Average monthly card usage
Monthly average card loan amount
Monthly average cash service amount

Card
(2)

B Average monthly deposit amount

Demand deposit 1 Average monthly withdrawal amount

s}
T4 18.47879] E55 v 3 ANHE B5 5 &5 17
] 307 /<1 6,4597 B5-5 S 2H T Yo E A
o} o37)4 S ae 230l A F5eal 9] @ﬁ;@ 57k}
WA W] G o] 3099 o) 9e] Bel At
% o2l Fabo] 09 olQl ML W), U= Y AE
PR
E 4. Block MM Z1}
Table 4. Result of block creation
Numb
Block variable Lmber
of groups
Age by occupation group 67
Residence 3
Average number of bank account transactions 2
Average credit card usage per month 2
Call center contact history 2
Non—face to facel:
Average Monthly Transactions of Tele Banking, 3
Internet Banking and Smart Banking
Non-facing2: Average Monthly Transactions of ATM 2
Face to face: Visits 4
Number of blocks created 18,478
Number of blocks to be clustering
6,459

(More than 30 active customers)
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E 6. kgtoll 2 =8 M5 Eot
Table 6. Evaluation of model performance according to

k value
TOTAL | WITHIN RSQ
KSR e STD STD RSQ RATIO
50 | 1013.49 |  0.989 0512 | 0735 | 2770
60| 983.03| 00976 0488 | 0752 | 3.040
65| 96069 | 0.962 0472 | 0762 | 3.208
69 | 961.91 0.968 0467 | 0770 |  3.348
70 | 1086.84 | 0.989 0.466 | 0.781 3.562
71| 101508 |  0.989 0462 | 0785 | 3.641
75| 98276 |  0.969 0455 | 0782 | 3.502
80| 989.43 | 0.969 0454 | 0784 | 3624
249 4L s A, o] % 137 EHelN ¥
Sa ofst, B9 U4, A5l TR Agion
F2 PAsel AU olE AdTe e WAE 242
I vjzY 2~ BT W U2 S84 ES Btk &
8 FRrals] A% QA gelst g Aoleky we
g )

% glox), AAIs 337185 A Be s
4 4 v AN FE 2T debd AF e
2 AFA 2Rl A% 61708] ATNES P

Jm ot

4-4 NOMEY F2 EM 0[sH

7. 02 MZE3 dnt

Table 7. Result of customer segmentation

Channel Preferred product groups
Al Card & Extra funds &
(3) Making funds Making funds
Face to (3) (3)
face
(14) ipti
SUbSC.”Dt'O” Extra funds
savings
(3) @
Card & )
All All ; Making funds
(12) (5) Makm(%)funds )
Making funds Loan Subscription
& Loan 3) savings
Non—face @) (3)
to face
(31) ipti
Extra funds Subsquptlon Non activity
savings
M ®) (16)
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