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Abstract: Specia, privileged or VIP customers are of great significance to
the banks since they continuously and broadly invest in deposits and remain
loyal to the banks. This loyalty is dependent on the broad and specific
services they receive, deposit interests, and the tuned regulatory actions that
banks take for according to the grade of special customers and their
propensity to risk. In the current research, a dataset of two thousand ordinary
and specia privileged customers were collected according to their
demographics, accounts information, and level of investment in the bank.
The grade of special customer and their propensity to taking risks are also
determined by the experts of the bank. Afterwards, a range of learning
algorithms are applied for designing and validating classification and
prediction methods on special customers’ grades and their propensity to risk.
Final results are then analyzed and prepared as a set of intelligent and
improvable rules that assist the bank managers in formulating interactive and
predictive decision making policies from the initiation of the customer
relationship with the bank.
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1. Data Science and Advanced Analytics
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3. Data Preparation
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2 false 2 49 2 1 2 43602741 3103785 0 0 1
3 false 2 40 2 1 2 901202271 3617510 0 0 1
4 false 1 2 2 1 2 13589545 3972440 0 0 1
5 false 1 35 3 2 1 500679203 156898623 0 0 1
6 false 1 3 1 1 2 83597471 5623951 0 0 1
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ExampleSet (600 examples, 1 special altribute, 5 regular attributes)

Row No. outlier I it tT.. | 1 tD. LossExperie... | 1 tG... | 1 tA
33 0.314 1 2 0 3 2
34 0.314 1 2 0 3 2
93 0.314 1 2 o 3 2
94 0.314 1 2 0 3 2
153 0.314 1 2 o 3 2
154 0.314 1 2 0 3 2
213 0.314 1 2 0 3 2
214 0.314 1 2 0 3 2
273 0.314 1 2 0 3 2
274 0.314 1 2 o 3 2
333 0.314 1 2 0 3 2

ExampleSet (600 examples, 1 special altribute, 5 regular altributes)

Row No. outlier Ii it L { P it D, LossExperie.. | i 1 tG... | i 1 tA
1 true 2 1 0 2 0
2 true 2 1 0 2 0
3 true 2 1 0 2 0
4 true 2 1 0 2 0
5 true 1 2 1 3 1
6 false 1 2 1 3 1
7 false 1 2 o 3 1
8 false 1 2 0 3 1
9 false 1 2 1 3 1
10 false 1 2 1 3 1
1 false 1 2 0 3 1
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1. Principal Component Analysis (PCA)
2. Singular Value Decomposition (SVD)
3. Naive Bayes

4. Neural Networks
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accuracy: 99.95%

true No true Yes class precision
pred. No 1399 0 100.00%
pred. Yes 1 600 99.83%
dlass recall 99.93% 100.00%
accuracy: 99.95%
trug No true Yes class precision
pred. No 1399 0 100.00%
pred. Yes 1 800 99.83%
class recall 99.93% 100.00%
accuracy: 100.00%
true No true Yes class precision
pred. No 1400 0 100.00%
pred Yes 0 600 100.00%
class recall 100.00% 100.00%
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aceuracy: 77.45%

true NoGrade true Platinium true Silver true Golden class precision
pred. NoGrade 1189 60 0 20 9370%
pred. Platinium 211 360 100 60 49.25%
pred. Silver 0 0 0 0 0.00%
pred. Golden 0 0 0 0 0.00%
class recall 84.93% 8571% 0.00% 0.00%
accuracy: 92.05%
true NoGrade true Platinium true Silver true Golden class precision
pred. NoGrade 1391 80 0 0 94.56%
pred. Platinium 9 330 20 a0 8271%
pred. Silver 0 10 80 o 83.89%
pred Golden 0 0 0 40 100.00%
class recall 99.36% 7857% 80.00% 50.00%
accuracy: 29.55%
true NoGrade true Platinium true Silver true Golden class precision
pred. NoGrade 391 0 0 0 100.00%
pred. Platinium 530 100 0 0 16.87%
pred. Silver 267 140 60 40 11.83%
pred. Golden 212 180 40 40 8.47%
class recall 27.93% 2381% 60.00% 50.00%
accuracy: 92.50%
true NoGrade true Platinium true Siler true Golden class precision
pred. NoGrade 1400 80 0 0 94.59%
pred. Platinium 0 330 20 40 84.62%
pred. Silver 0 10 80 0 88.89%
pred. Golden 0 0 0 40 100.00%
class recall 100.00% 78.57% 80.00% 50.00%
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b Rl

Tree

Bge > 36.500

Rge > 37.500

Age > 45.500

Education > 1.500

Occupation > 1.500: NoGrade {NoGrade=176, Platinium=0, Silver=0, Golden=0}

Occupation = 1.500

| BAge > 59: NoGrade {NoGrade=46, Platinium=0, Silver=0, Golden=0}

1 Age = 59

1 | Bge > 53: Golden {NoGrade=0, Platinium=0, Silver=0, Golden=20}

1 1 Age = 53: NoGrade (NoGrade=36, Platinium=0, Silver=0, Golden=0}

Education £ 1.500

Bge > €6: NoGrade {NoGrade=54, Platinium=0, Silver=0, Golden=0}

hge = 66

BAge > 63.500: Platinium {NoGrade=0, Platinium=40, Silver=0, Golden=0}

hge = 63.500

Occupation > 1.500

1 CreditEvaluation > 0.500: Platinium {NoGrade=3%, Platinium=60, Silver=0, Golden=0}
1 CreditEvaluation < 0.500: NoGrade {NoGrade=18, Platinium=0, Silver=0, Golden=0}
Occupation = 1.500

hge > 51

Age > 53.500

hge > 54.500

| Age > 57.500

1 | Age > 59: NoGrade {NoGrade=37, Platinium=20, Silver=0, Golden=0}
1 | &ge = 59: Silver {NoGrade=0, Platinium=0, Silver=20, Golden=0}
1 Age = 57.500: NoGrade {NoGrade=65, Platinium=0, Silver=0, Golden=0}
Age = 54.500: Silver {NoGrade=0, Platinium=0, Silver=20, Golden=0}

Age = 53.500: Platinium {NoGrade=0, Platinium=20, S5ilver=0, Golden=0}

Bge = 51: HoGrade {NoGrade=37, Platinium=0, Silver=0, Golden=0}

Age

CreditEvaluation > 0.500

MaritalStatus > 1.500

DueClaims > 0.500: NoGrade {NoGrade=10, Platinium=0, Silver=0, Golden=0}

DueClaims =< 0.500

1 Education > 1.500

1 1 Age > 38.500: Platinium {NoGrade=0, Platinium=170, Silver=20, Golden=40}

1 | Age < 38.500: Silver {NoGrade=0, Platinium=10, Silver=20, Golden=0}

1 Education = 1.500

1 | Age > 40.500: Silver {NoGrade=0, Platinium=0, Silver=20, Golden=0}

1 | Zge = 40.500: Golden {NoGrade=0, Platinium=0, Silver=0, Golden=20}
MaritalStatus = 1.500: NoGrade {NoGrade=27, Platinium=0, Silver=0, Golden=0}

reditEvaluation < 0.500: HoGrade {NoGrade=28, Platinium=0, Silver=0, Golden=0}

Age 37.500: Platinium {NoGrade=0, Platinium=40, Silver=0, Golden=0}

Bge = 36.500: NoGrade {NoGrade=857, Platinium=60, Silver=0, Golden=0}
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accuracy: 97.40%

true NoAppetite true Cautious true Balanced true Adventurous class precision
pred. NoAppetite 1400 1 3 0 98.80%
pred. Cautious 0 257 5 0 98.00%
pred. Balanced 0 29 251 0 8964%
pred. Adventurous 0 0 1 a0 97.56%
dlass recall 100.00% 85.67% 96.54% 100.00%
accuracy: 99.95%
true NoAppeite true Cautious true Balanced true Adventurous class precision
pred. NoAppetite 1399 0 0 0 100.00%
pred. Cautious 1 300 0 0 9967%
pred. Balanced 0 0 260 0 100.00%
pred. Adventurous 0 0 0 40 100.00%
class recall 99.93% 100.00% 100.00% 100.00%
accuracy: 65.10%
true NoAppetite true Cautious true Balanced true Adventurous class precision
pred. NoAppetite 920 0 0 0 100.00%
pred. Cautious 111 102 0 0 47.89%
pred. Balanced 304 198 260 20 3325%
pred. Adventurous 65 0 0 20 2353%
class recall 6571% 34.00% 100.00% 50.00%
accuracy: 100.00%
true NoAppetite true Cautious true Balanced true Adventurous class precision
pred. NoAppetite 1400 0 0 0 100.00%
pred. Cautious 0 200 0 0 100.00%
pred. Balanced 0 0 260 0 100.00%
pred. Adventurous 0 0 0 40 100.00%
dass recall 100.00% 100.00% 100.00% 100.00%
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accuracy: 92.60%

true NoAppetite frue Cautious true Balanced true Adventurous dlass precision
pred. NoAppetite 1382 10 0 40 96.51%
pred. Cautious 18 210 0 0 9211%
pred. Balanced 0 80 260 0 76.47%
pred. Adventurous 0 0 0 0 0.00%

class recall 98.71% 70.00% 100.00% 0.00%
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age > 38
Sex > 1.500: NoAppetite {NoAppetite=229, Cautious=0, Balanced=0, Adventurous=0}
Sex < 1.500
CreditEvaluation > 0.500
Age > 66: NoAppetite {NoRppetite=46, Cautious=0, Balanced=f
Age < e
MaritalStatus > 1.500
Age > 64.500: Cautious (Nohppetite=, Cautious=20, Balsnced=0, Adventirous=0)
Age = €4.500

Age > 63.500: Delanced (Noappetite=
Age < 63.500
Age > 60.500: NoAppetite {NoAppetite
Age < 60.500
DueCl > 0.500: N tite {I i » Cautious=0, Balanced=0, Adventurous=0}
DaeCiaims < 0.500

age > 36.500
Age > 46

Eaucation > 1.500
I Cccupation » 1.500: NoAppetite {NoAppetite=46, i » Balanced=0,
I Occupation < 1.500
I I Age > 52.500: Balanced {NoAppetit: , Cautious=0, Balance 0, Adventurous=0}
I I Age = 52.500: NoAppetite {Noippetite=18, Cautious=0, Balanced=0, Adventurous=0}
Eaucation < 1.500
I Age > 53.500

age > 54.500
I Age > 56.500: Cautious {NoAppetite=9, Cautious=60, Balanced=0, Adventurous=0}
I Age = 56.500
|| occupatiom > 1.500: Cauticus (NGAppeTited, Cautious=20, Balanced=0, AdvERTEIONS=0)
I I Occupation < 1.50 NoAppetite {NoAppetite=38, Cautious=0, Balanced=0, Adventurous=0}
Age = 54.500: Cautious (Nohppetite=, Cautious=i0, Balanced=0, Adventurous=0)
Age = 53.500
I Age > 50.500: Balanced {NoRAppetite=0, Cautious=0, Balanced=20, Adventurous=0}
| 3ge < 50.500: NoRpperite (NoAppetitem1s, Cauticus=d, Salanced=0, AAvERTuTOuS=0)
Age 46
| age > 37.500
I I Occupation > 1.500: Cautious {NoAppetite=0, Cautious=20, Balanced=0, Adventurous=0}
I 1 Occupation = 1.500: Balanced {NoAppetite=0, Cautious=80, Balanced-
| Rge < 37.500: Cautious {NoAppetite=0, Cautious=40, Balanced=0, Adventurous=0}
Age = 36.500
| Eascasion > 2.50
1 Education = 2.500
1 1 Lge > 35.500: NoAppetite {Nolppetite=3§, Cautious=10, Balanced=0, Adventurous=0}
1 1 1 1 1 I Age =< 35.500: Cautious {NoAppetite=0, Cautious=10, Balanced=0, Adventurous=0}
I MaritalStatus =< 1.500: NoAppetite {NoAppetite=46, Cautious=0, Balanced=0, Adventurous=0}
CreditEvaluation < 0.500: Nokppetite {Nokppetite=74, Cautious=0, Balanced=0, Adventurous=0}

34: NoAppetite {NoAppetite=746, Cautious=0, Balanced=0, Adventurous=40}

, Adventurous=0}

, Cautious=0, Balanced=20, Rdventurous=0}

5, Cautious=0, Balanced=0, Adventurous=0}

NoBppetite {Nokppetite=18, Cautious=0, Balanced=0, Adventurous=0}
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