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Anroputm Apriori

1-enemMeHTHI

QopmyBaHka nabopm, wo yacTo
1-eneMeHTHWUX KaHQUZaTie 3ycTpiuatoThCR
TID | Mpuabaki nokynku Itemset | Support Itemset | Support
100 |a,b,c a 3 A 3
200 | b,d b 4 B 4
300 | b,a,d,c > 3 > 3
200 |ed d 3 D 3
500 Jabec,d ] 1
600 | f f 1
CranyBaHHA Dazn gaHmx
DopmyEaHHA MigpaxyHok 2-eneMeHTHI
2-eNEMEHTHMX 2-ENEMEHTHMX HabopHM, Wo YacTo
KaHauaaTie KaHOouaoaTie 3YCTpiYarThCA
Itemset Itemset | Support Itemset | Support
ab ab 3 ab 3
Ac ac 3 ac 3
ad ad p I 3
Be be 2
Bd bd 3
Cd cd 2
DopmyeaHHA MigpaxyHok 2-eneMeHTHI !
J-ENEMEHTHMX J-eNEMEHTHMX HabopH, Wo 4acTo |
KaHOuaaTie KaHOMOaTie IYCTPivarTECA i
Ttemset Itemset | Support Itemset | Support |
P Min_sup=3 il
abc —— | abc 3 ——— | abc 3 i
abd abd 2 |
bed bed 2 i
acd acd 2 :
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn == mmememmemeesemeeseee e e e —e————————
DopmyeaHHA J-enemeHTHI Hab . !
J-ENEMEHTHMX HabopM, wWo 4yacTo abopu eneMeHTIs, !
KaHauOaTie 3YCTPivarTLCA o 4ACTO 2YCTPIATLLA !
1
Itemset Itemset | Support | Min_sup=3 | [temset | Support | |
abc abc 3 - abc 3 i
1
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HasuaHHA anroputmy Random Forest

Training Training
Data ee e Data
1 n
Training ¢ ¢
Set Decision Decision
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: \ 2; .
Test Set
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ANroputm HaB4YaHHA MeToAy Ha OCHOBI
KombiHyBaHHA meToais Apriori, Random
Forest Ta norictuyHoiI perpecii

Mogaua gaHux

l

IHiLianizayis
napameTpis AnA
MeTogie Logistic

Regression, Random
Forest, Apriori

h 4

MocTiiHI KNIEHTH

KMEHTH Ak

Poz0WTTA KNiEHTIE Ha 3OIACHIBANMN NOKYNKK.
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MNOKYNOK.

MigroToBka AaHux MigroToska QaHux
WS:E :gﬁj:mqnpo [€—Hi UK KMIEHT HOBMIA? Tak—®| Mpo KNigHTa ANA
ananiay aHaniay
i v l
IHTENEkyaNEHWA IHTenekyankLHui IHTenekTyansHui
aHani2 3a JonoMoroio aHanis 3a JoNoMOrow aHanis 3a JonoMorow
MeToay Apriori meToay Logistic meTody Random
i Regression Forest
IHTenexTyansHMi
aHanis 3a JoNoMorow
meTogy Random
Forest
v ,
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DEYIETATIE pedyansria
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Ldiarpama gekomnosuuii, Wo npeacTaBAse

OCHOBHI PYHKULiI cucremu
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Aiarpama gekomno3uuii yHKuii «36ip
AOAATKOBUX AAHUX NPO KNIEHTA»
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BnokK 360py iHpopmauii

thiHaHcoea
iHbOpMaLUIA

[meHTdikaLiMH Ta
KOHTaKTHI gaHi

—

iHOpMaLUIA Woao

npodeciiHoi
LiANLHOCTI KIIEHTE;

IHOOPMALIA Woao
OTPHMMYBAHKE MOCMYT;

iHOPMALLIA Npa

YYECTE Y KLIAX,
pozirpawax,

notepesy OaHy

AaHi wono
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Enok 30opy

~._ IHCbOpMaLT
i

o

X

iHDOpMAaLRA Woao
OCEITH TA CIMEHHOIO
CTaHy

~

N orosipHi
2000B AZ8HHA B
Ganry;

F Y
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IHOpMAaLLRA,
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DaHKom;
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Adekomno3uuia PyHKUii «AHaNi3 gaHux ana
CTBOPEHHA NepCcoHaNni30BaHUX NPONO3ULLIA»
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AUTHOR:
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Logistic Regression
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Aiarpama npeueaeHTiB cMuctemu

PeecTpauis

ABTOpWzaLIA

<<include>= LonasanHA gaHux

KOPUCTYEa4E

KepyEaHHA LaHumu
KODMCTYEEUE

CrispoGiTHuk SRAY

PegarysaHHa JaHux IeHT Gakky
. KOPUCTYSE4E
<<inc|ud"e;‘->
MepernAan AaHux
KOPMCTYESE4E
Mepernsg GanaHcy
KepyeauHa
DEXOMEHALIAMM
knieHTa TMepernsy CTaHy paxyHKy
<<in<:‘lype='-’> <<inclu:de=-> <<i.ﬁt:l‘ude:->
- . epernAg BMKOPUCTAHMX
Y nocnyr knieHTa
Mepernaz PenaryeaHHA "
3 . " NonaeaHHA NpogykTiE Ta nocyr
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Cxema 3-piBHEBOI apXiTeKTypu

Client

Presentation
Layer
Copepxxur
Presentation
Logic

Business
Layer

Copepxur
Business Logic Logic

Data Layer

. Coppxut
Data Access
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Product

product_id

product_price
product_desc

JloriuHa mogenb 6a3n gaHux

Account_Type

account_type_id

account_type_desc

Order

order_id

order_desc
order_amount
order_date

Order_Transaction

order_transaction_id
product_id (FK)
order_id (FK)
user_id (FK)

Job_type

1 city_id (FK)

Jjob_type_id

job_type_desc

adrdress_id (FK)
district_id (FK)

city_id (FK)
account_type_id (FK)
bank_id (FK)
job_type_id (FK)

order_tran_date
total_amount
1 tion_detail

User

user_id
adrdress_id (FK)
district_id (FK)

account_type_id (FK)
bank_id (FK)
job_type_id (FK)

martial
education

balance
registration_date
has_real_estate
has_loan

duration

name
google_account_id
facebook_account_ic
birthday_date
gender
has_car

Bank

bank_id

City
city_id

city_name

District

district_id
city_id (FK)

district

Address
adrdress_id
district_id (FK)
city_id (FK)

W

mfo
bank_details

house_no
flat_no
street
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[iarpamu 3anexXHocTen gna pPisHUX O3HaK

KNIiEHTA

housing loan vs Count

personal loan vs Count

Y
N o
20000 4 - yes
15000 4
£ £
g 10000 4 d
5000
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yes no yes
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Education type vs Count Martial Status vs Count Job vs Count
20000 —y o 25000 8000 —y no
17500 - yes - yes
15000 20000 6000
., 12500 - =
g £ 15000 s
B 10000 g8 saonn
7500 10000
5000 2000
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2500
[} (] o
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MopiBHAHHA pe3yabTaTiB Po60TH Pi3HUX Moaeneu

precision recall fl-score support
%] ©.89 .98 ©.94 10938
1 0.66 ©.33 0.44 1495
accuracy ©.9@ 12433
macro avg 8.79 0.65 0.69 12433
weighted avg 0.88 0.9 ©.88 12433
Random Forest
precision recall fl-score  support
e 0.93 ©.98 0.96 18938
1 0.77 2.49 9.6@ 1495
accuracy ©.92 12433
macro avg ©.85 .74 9.78 12433
weighted avg 0.91 0.92 9.91 12433
Combined model
precision recall fl-score support
e 9.587 2.98 ©.95 199338
1 0.73 9.40 ©.51 1495
accuracy .91 12433
macro avg ©.83 8.69 .73 12433
weighted avg @.90 2.91 9.90 12433
Logistic Regression
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#Importing required libraries
import numpy as np
import pandas as pd

import seaborn as sns.

from sklearn.linear model import LogisticRegression
from sklearn.svm import SVC
from sklearn.model selection import train test split

from sklearn.metrics import confusion matrix, accuracy score,
classification report

from imblearn.over sampling import SMOTE

from sklearn.preprocessing import MinMaxScaler

import matplotlib.pyplot as plt

$matplotlib inline

#Reading training and testing data as dataframes
train df = pd.read csv("train.csv",sep =";")
test df = pd.read csv("test.csv", sep =";")

train df.head()

#Dimensions of dataset

train df.shape

#Information about the data types of features

train df.info ()

#Statistical summary of training dataset

train df.describe(include ='all"')



#Checking if there are any missing values

train df.isnull() .sum()

sns.countplot (x="education",data=train df, hue = "y")

plt.title("Education type vs Count")

sns.countplot (x="marital", data = train df)

plt.title("Martial Status vs Count")

sns.countplot (x="Jjob", data = train df, hue ="y")
plt.title("Job vs Count")

plt.xticks (rotation=90)

sns.countplot (x="loan", data = train df, hue ="y")

plt.title("personal loan vs Count")

sns.countplot (x="housing", data = train df, hue ="y")

plt.title("housing loan vs Count")

sns.countplot (x="contact", data = train df, hue ="y")

plt.title("Contact vs Count")

correlation matrix = train df.corr()

sns.heatmap (correlation matrix, annot =True)

#Combining training and testing data for the purpose of encoding
df = pd.concat([train df,test df], ignore index=True)

df.shape



df = pd.get dummies (df,columns =

['"job', 'marital', 'education', 'default', 'housing', 'month', 'loan', 'contact', "po
utcome'], drop first = True)

df .head ()

df['y'].replace('yes', 1, inplace=True)

df['y'].replace('no', 0, inplace=True)

df .head ()

target = df['y"']

df = df.drop('y',axis = 1)
columns = df.columns

scaler = MinMaxScaler ()

df = scaler.fit transform(df)

df

pd.DataFrame (df, columns=[columns])

df .head ()

y = np.array(target)

X = df

def train(self, data, Olabels, unique classes):

train the classifier. One classifier per unique label

print 'training....'
debug = self.debug
regularized = self.regularized

#print 'train regularized', regularized

num iters = self.num iters

m,n = data.shape



# map labels to program friendly labels

labels = np.zeros(Olabels.shape)

unig Olabel names = np.unique (Olabels)

unig label list = range(len(unig Olabel names))

for each in zip(unig Olabel names, uniqg label list):

o0 label name = each([0]
new label name = each[1]
labels[np.where (Olabels == o label name)] = new label name

labels = labels.reshape((len(labels),1))

# now labels variable contains labels starting from 0 to
(num classes -1)

#print unique classes

num classes = len(unique classes)

Init Thetas

[] # to hold initial values of theta

Thetas = [] # to hold final values of theta to return

Cost Thetas [1] # cost associated with each theta

Cost History Theta = [] # contains list of varying cost thetas

# if num classes = 2, then N Thetas will contain only 1 Theta

# if num classes >2, then N Thetas will contain num classes number
of Thetas.



if (num classes == 2):
theta init = np.zeros((n,1))

Init Thetas.append(theta init)

# we need only 1 theta to classify class A from class B
#local labels = np.zeros(labels.shape)
#local_labels[np.where(labels = 2)] =1

# for i in zip(labels, local labels):

# print i

# exit ()

local labels = labels

assert (len(np.unique (labels)) == 2)

assert (len(local labels) == len(labels))

init theta = Init Thetas[0]

new theta, final cost = self.computeGradient (data,
local labels, init theta)

Thetas.append(new theta)

Cost Thetas.append(final cost)

elif (num classes>2):
for eachInitTheta in range (num classes):
theta init = np.zeros((n,1))
Init Thetas.append(theta init)

pass



for eachClass in range(num classes):
# load data local of the init theta
# +ve class 1s 1 and rest are zeros

# its a one vs all classifier

local labels = np.zeros (labels.shape)

Il
'_\

local labels[np.where (labels == eachClass)]

# assert to make sure that its true
assert (len(np.unique (local labels)) == 2)
assert (len(local labels) == len(labels))
# print eachClass

# print Init Thetas

init theta = Init Thetas[eachClass]

new theta, final cost = self.computeGradient (data,
local labels, init theta)

#print final cost
Thetas.append (new theta)

Cost Thetas.append(final cost)

return Thetas, Cost Thetas

def classify(self, data, Thetas):



# since it is a one values all classifier, load all classifiers
and pick most likely

# i.e. which gives max value for sigmoid (X*theta)
debug = self.debug

assert (len (Thetas) >0)

if (len(Thetas) > 1):
mvals = []
for eachTheta in Thetas:

mvals.append(self.sigmoidCalc (np.dot (data, eachTheta)))

pass

return mvals.index (max (mvals))+1

elif (len(Thetas) == 1):
# either is close to zero or 1

# if more than 0.5 classify as 1 and if less than 0.5
classify as O

# print data
# print Thetas[0]

fprint self.sigmoidCalc (np.dot (data, Thetas[0]))

cval = round(self.sigmoidCalc (np.dot (data, Thetas[0])))+1.0
#print 'classification output: ', cval

return cval

def sigmoidCalc(self, data):

calculate the sigmoid of the given data

L )



# if (len(data.flatten()) == 1 ):

# data = data.reshape((1,1))

debug = self.debug

data = np.array(data, dtype = np.longdouble)
#g = np.zeros(data.shape, dtype = np.floaté64)

g = 1/ (l+np.exp (-data))

return g

#Splitting the data into train and test data

X train, X test, y train, y test = train test split(X,y,test size = 0.25,
random_ state = 20)

#Initializing and fitting the logistic regression model
lr model = LogisticRegression(max iter=125)
lr model.fit (X train,y train)

y pred = 1lr model.predict (X test)

print (confusion matrix(y test, y pred))

print (classification report(y test, y pred))

from sklearn.ensemble import RandomForestClassifier

RFC = RandomForestClassifier(n estimators = 500, n jobs = -1)
RFC.fit (X train,y train)

y pred = RFC.predict (X test)

print (confusion matrix(y test, y pred))

print (classification report (y test, y pred))

from sklearn.ensemble import VotingClassifier



VC = VotingClassifier (estimators=[('lr', lr model),
voting='hard'")

VC.fit (X train,y train)
y pred = VC.predict (X test)

print (confusion matrix(y test, y pred))

print (classification report (y test, y pred))

newClient = X test[:1]

VC.predict (newClient)

('"rt',

RFC) ],



No Mo3HayeHHs HalimeHyBaHHA Fonatkosi
Bigomocri
TeKcToBi AOKYMEHTH
1. | TONK.502520.015 N3 MoAcHoBanbHA 3anncKa 76 cTop.
2. | T'OMK.502520.015-01 1201 - 1Y TeKkcT nporpamu 9 cTop.
lpadivHi 4OKYMEHTH
3. MOUK.TKOMNK.502520.015 — C10 AnropuTtm Apriori 1 apkyw
4, HaB4aHHA anropntmy Random 1 apKyw
Forest
5. ANropuUTM HaBYaHHA MeToay Ha 1 apKyw
OCHOBI KOMBiHYBaHHA MeToAiB
Apriori, Random Forest Ta
JIOTICTUYHOI perpecii
6. KoHuenTyanbHa giarpama ¢GyHKUii | 1 apKyLw
«ABTOMATM3ALLA CTBOPEHHA
nepcoHanizoBaHMX NPONO3unL,ii Ha
OCHOBI aHaNi3y AaHUX KNIEHTIB
BaHKy»
7. [Jiarpama gekomnosuu,i, Wwo 1 apkyw
npeacrasnae QyHKLUii cuctemm
8. Liarpama gekomno3sunuii GyHKLT 1 apkyw
«36ip 40AATKOBUX AAHUX NPO
KNiEHTa»
9. bnok 36opy iHpopmaLii 1 apKyw
10. JOekomnosunuia GyHKLUiT «AHanNI3 1 apKkyw
OAHUX ANA CTBOPEHHA
NepcoHani3oBaHUX NPONO3NLIN»
11. [Jiarpama npeueneHTis cuctemm 1 apkyw
12. Cxema 3-piBHEBOI apXiTEKTYpH 1 apkyw
13. JloriyHa moaenb 6asn gaHux 1 apkyw
14. [Oiarpamu 3anexkHocTen ana 1 apKyw
Pi3HMX O3HaK KNieEHTA
15. MopiBHAHHA pe3ynbTaTiB poboTn 1 apKkyw
pi3HMX Mmozenen
3m. ApK Ne foKym Mign. [Jata TIOUK.502520.015 I[:),
Po3pob. LLlemuyk B. H. %WM ) Apkyw | ApKywis
. : e Po3pobka memooy
IMepesip. | Cumhikoe /. E. iHmenekmyanbHo20 1 1
H.koHmp. | Cumnioe J. E. ananisy XHYPE
OQHUX KnieHMis
3ame. [pebeHHiK I. B. baHkiscbKoi cpepu Kagpedpa CT




