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Designing a Predictive Analytics for the
Formulation of Intelligent Decision Making
Policies for VIP Customers Investing in the Bank

Iman Raeesi Vanani '

Abstract: Special, 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 special 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 wvalidating 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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ExampleSet (2000 examples, 1 special altribute, 10 regular atributes) Filter (2,000 /2,000 examples).
Row No. outlier Sex Age Education MaritalStatus ~ Occupation ~ AVGBalance  CreditTurnO..  DueClaims BouncedCh..  CreditEvalua...
1642 44769 1 54 1 2 2 054386310 324000577 0 0 1
1977 31.986 1 35 2 2 1 4597748196 1658474581 0 0 1
1887 20129 1 29 2 2 1 1500308672 490456004 0 0 1
1443 15.411 1 58 1 2 1 2400574404 280020444 0 0 1
1449 13.028 1 43 2 2 1 19705396455 633869446 0 0 1
1445 10673 1 54 1 2 1 9BT1006477 203505870 [ 0 1
1455 7757 1 ES 1 2 1 17975006752 721368533 0 0 1
1526 7624 1 42 2 2 1 1048786005 42064733 0 0 1
1451 7.150 1 57 2 2 1 17485530285 324785234 0 0 1
1985 6113 1 43 2 2 1 0756252108 698836530 0 0 1
1986 5974 1 43 2 2 1 2726753508 629521039 0 0 1
1457 5829 1 64 1 2 1 876958327 35674202 0 0 1
1726 5706 1 43 2 2 1 2716451507 698351039 0 0 1
1485 5601 1 4 2 2 1 0706652508 698752030 0 0 1
1579 5.499 1 43 3 2 1 3558470351 145084105 0 0 1
1606 5439 1 43 2 2 1 2706652508 674591039 0 0 1

b Ccullad g A lbCuros Wb puiio 510 LOF g, slue s 03505 3l )b walie .Y JSUS

ExampleSet (2000 examples, 1 special aliribute, 10 regular attributes) Filter (2,000 /2,000 examples):
Row No. outlier Sex Age Education MaritalStatus  Occupation AVGBalance  CreditTurnO..  DueClaims. BouncedCh.. | CreditEvalua...
1443 true 1 58 1 2 1 2400574404 280020444 0 0 1
1449 true 1 43 2 2 1 10705306455 633860446 0 0 1
1451 true 1 57 2 2 1 17485530285 324785234 0 0 1
1455 true 1 38 1 2 1 17975006752 721368533 0 0 1
1485 true 1 43 2 2 1 2708652508 698752030 0 0 1
1565 true 1 54 1 2 1 8126016477 225785870 0 0 1
1696 true 1 38 1 2 1 15671005752 774360533 0 0 1
1725 true 1 43 2 2 1 2405651508 698865039 0 0 1
1936 true 1 8 1 2 1 15080201732 775260533 0 0 1
1977 true 1 35 2 2 1 4597748196 1658474581 0 0 1
1 false 1 68 2 2 2 21480300 3908146 0 1 1
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

Aold o e (g Slwe i 03905 3l b pdlie Y JSUS
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1. Noise
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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 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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Attributes Sex Age Education MaritalStatus. Occupation AVGBalance CreditTumOver  DueClaims. BouncedCheck  CreditEvaluation
sex 1 0.186 0235 0100 0.243 0.296 0250 0,080 0.072 0.079
Age 0186 1 0443 0455 0134 0174 0110 0204 0.017 0173
Education 0235 0443 1 0335 0.107 0158 01m 0013 0.047 0,005
WaritalStatus 0100 0.465 0335 1 0320 0259 0221 0263 0091 0.204
Occupation 0243 0134 0107 0320 1 0334 0293 0.029 0214 0.300
AVGBalance 0.296 0174 0188 0259 0334 1 0879 0139 0122 0.200
CrediTumover 0250 0110 0111 0221 0203 0879 1 0113 0098 0164
DueClaims 0,050 0204 0013 0263 0.029 0139 0113 1 0.012 0.253
BouncedCheck  0.072 0017 0.047 0091 0214 0122 -0.008 0012 1 0.308
CrediEvaluation  -0.079 0173 0,005 0204 0.300 0200 0.164 0253 0308 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: 73.20%
true No true Yes class precision
pred. No 864 0 100.00%
pred Yes 536 600 52.82%
class recall 6171% 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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accuracy: 93.00%

true No true Yes class precision
pred. No 1280 20 98.46%
pred. Yes 120 580 8286%
class recall 9143% 96.67%
accuracy: 96.10%

true No true Yes dlass precision
pred. No 1382 60 9584%
pred.Yes 18 540 96.77%
class recall 9871% 90.00%
accuracy: 70.90%

true No true ves class precision
pred. No 818 0 100.00%
pred. Ves 582 600 50.76%
dlass recall 56.43% 100.00%
accuracy: 96.50%

true No true Yes class precision
pred. No 1400 70 95.24%
pred. Yes 0 530 100.00%
class recall 100.00% 88.33%
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accuracy: 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% 85.71% 0.00% 0.00%
aceuracy: 92.05%
true NoGrade true Platinium true Silver frue Golden class precision
pred. NoGrade 1301 80 0 0 94.56%
pred. Piatinium 9 330 20 40 8271%
pred. Silver 0 0 30 0 88.89%
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 15.87%
pred. Silver 267 140 60 40 1183%
pred. Golden 212 180 40 0 8.47%
class recall 27.03% 2381% 60.00% 50.00%
accuracy: 92.50%
“rue NoGrade true Patinium true Silver true Golden class precision
pred. NoGrade 1400 80 0 0 94.50%
pred. Piatinium 0 330 20 40 84.62%
pred. Siver 0 10 80 0 £2.80%
pred. Golden 0 0 0 40 100.00%
class recall 100.00% 78.57% 80.00% 50.00%
0599 (& pwino Flans (v (813 Al gLy oIl Cdd A USUS
A
smm 238500
il »[NoGrade
o ~ —
=375 a3
ﬂa: Platinium
~4530 ses0
Education | Credite vahuatio
=150 21500 =050 2050
Y A = NoGrade,
‘Occupation Age MaritaiStatu
s1sm s150 iy Py 21500 21500
S 1 3
NoGrade NoGrade NoGrade
Age Age DueClaim:
-% =3 650 =650 som somm
: il 1 1
NoGrade e Platinium Fro— HoGrade e
=53 25 =150 =150 S150 =150
fis e £ £ e
Golden| NoGrade s P, o, P,
) ~05z050 =51 =5t = 3883850 = wszi0sm
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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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| InvestmentType |

= 0.500 = 0.500

| InvestmentAmount | MOAppEiile

=1.500 = 1.500

4
| InvestmentType |
—_— e

»1.500 = 1.500

A "
Cautious | ‘ Balanced |
: 1| : |
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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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|’ CrediTurnOver |
>2£330301 = 20880201
| E‘ >| AVGElaIanneJ
>33 =33 = 1941 1948029852500
|Uccupatmn“ Adventnmujcamion: NOA‘
>1.500 < 1.500
[ Age |
> 37.500 = 37.500
| credtTumaver |
> 505908489 < 505908489
[4ge)
> 84.500 <= B84.500
(hge]
>53.500 = 53.500
| EI—’ | CrediTurnover |
>ez <62 *70539031.50(3 70539031.500
o =Y
| Education | | CreditTurnover |

»1.50= 1.500 > 86109215 < 86109215
b

’J—‘, __F =
Balanced | Cautious \AVGEa\an:e‘ Cautious

> 583445 5834459880
Y

¥
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accuracy: 92.60%

true NoAppetite frue Cautious true Balanced true Adventurous dlass precision
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