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package.json
"peerDependencies": {
"react": "16.3.2",

"react-dom": "16.3.2",
"react-intl": "2.4.0"

}s

"engines": {
"node": "9.x",
"npm": "5.8.x"

¥

"dependencies": {
"(@material-ui/core": "3.9.3",
"prop-types": "15.6.1",
"react-redux": "5.0.7",
"react-router-dom": "4.2.2",

"redux": "4.0.0",
"redux-thunk": "2.2.0",
}
actions.js

export const calculate = ({ dependent, independents }) => dispatch =>

postJson({
uri: 'http://localhost:8080/rest/regression/ multiple',
body: {dependent, independents},

}).then(results => dispatch({
type: 'RECEIVE_REGRESSION RESULTS',
payload: results,

1);

bankingIndicators.js

export const MONEY IN BANKS ='MONEY IN BANKS';

export const DEPOSITS ="'DEPOSITS';

export const SHARE CAPITAL ='SHARE_ CAPITAL;

export const NET INCOME_AFTER TAX DEDUCTION =

'NET _INCOME _AFTER TAX DEDUCTION'

export const ALL INDICATORS =[MONEY IN BANKS, DEPOSITS,
SHARE CAPITAL, NET INCOME AFTER TAX DEDUCTION];

indexReducer.js

import { combineReducers } from 'redux’;
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import regression from './regression’;
const rootReducer = combineReducers({ regression });
export default rootReducer;

regressionReducer.js

const initialState = {
regressionParameters: undefined,
rSquared: undefined,

I

export default (state = initialState, action) => {
switch (action.type) {
case 'RECEIVE_REGRESSION RESULTS": {
return {
regressionParameters: action.payload.parameters,
rSquared: action.payload.rsquared,
B
b

default:
return state;

}
}s

RegressionContainer.jsx

import React, { Component } from 'react';
import { connect } from 'react-redux’;

import PropTypes from 'constants/PropTypes';
import { bindActionCreators } from 'redux’;
import { Checkbox } from 'material-ui';

import Button from '@material-ui/core/Button';

import * as regressionActions from '../actions/regression';
import {ALL INDICATORS, NET INCOME AFTER TAX DEDUCTION,
SHARE CAPITAL, DEPOSITS, MONEY IN BANKS} from

'../constants/bankingIndicators';

const styles = ({
component: {
backgroundColor: '#FFFFFF',
borderRadius: '4px’,
boxShadow: '0px 1px 3px Opx rgba(0, 0, 0, 0.2),0px Ipx 1px Opx rgba(0, 0, 0,
0.14),0px 2px 1px -1px rgba(0, 0, 0, 0.12)',
overflow: 'hidden’,
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padding: 20,
55
title: {
fontWeight: 'bold’,
margin: '15px Opx/,
5,
flex: {
display: 'flex’,
5,
description: {
marginLeft: 10,
},
checkbox: {
width: 20,
5,
marginTop: {
marginTop: 15,
5,
resultDescription: {
fontWeight: 'bold’,
5,
resultExplanation: {
marginBottom: §,

}
s

const indicatorsTranslations = {
[NET_INCOME _AFTER TAX DEDUCTION]: 'Net income after tax
deduction',
[SHARE CAPITAL]: 'Share capital',
[DEPOSITS]: 'Deposits',
[MONEY IN BANKS]: '"Money in banks',

55

class Regression extends Component {
constructor(props) {
super(props);
this.state = {
selectedDependent: undefined,
selectedIndependents: [],

s
b

render() {
const {actions, regressionReducer} = this.props;
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const independentValueName = this.state.selectedDependent
? indicatorsTranslations[this.state.selectedDependent]

. n.
0

const rSquaredInPercent = regressionReducer.rSquared
? Math.round(regressionReducer.rSquared * 100)
: undefined;
return (
<div style={styles.component}>
<div style={styles.title}>
Select independent indicator
</div>
{ALL INDICATORS.map(indicator => (
<div style={styles.flex}>
<div style={styles.checkbox }>
<Checkbox
checked={this.state.selectedDependent === indicator}
disabled={this.state.selectedIndependents.includes(indicator)}
value={indicator}
onClick={() => this.setState({ selectedDependent: indicator })}
/>
</div>
<div style={styles.description}>
{indicatorsTranslations[indicator]}
</div>
</div>

)}

<div style={styles.title}>
Select independent indicator/s
</div>
{ALL INDICATORS.map(indicator => (
<div style={styles.flex}>
<div style={styles.checkbox}>
<Checkbox
checked={this.state.selectedIndependents.includes(indicator)}
disabled={this.state.selectedDependent === indicator}
value={this.state.selectedIndependents}
onClick={() => {
const selected = this.state.selectedIndependents;
if (selected.includes(indicator)) {
selected.splice(selected.indexOf{(indicator), 1);
} else {
selected.push(indicator);

}

this.setState({ selectedIndependents: selected });
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iy

/>
</div>
<div style={styles.description}>
{indicatorsTranslations[indicator]}
</div>
</div>
)}
<div style={styles.marginTop}>
<Button
variant="contained"
color="secondary"
onClick={() => actions.calculate({
dependent: this.state.selectedDependent,
independents: this.state.selectedIndependents,

b}
>

Calculate regression
</Button>
</div>

{!!regressionReducer.rSquared && (
<div>
<div style={styles.title}>
Regression results:
</div>
<div>
{ ' The model explains the dependence of dependent value from the
selected factors by ${rSquaredInPercent}%.
It means that ${100 - rSquaredInPercent} %
of influence are left to another factors not specified in this model."}
</div>
<div style={styles.marginTop}>
The selected independent values have the following effect on the result
value:
</div>
{regressionReducer.regressionParameters.map((parameter, index) => {
const {
bankingIndicator,
value,
} = parameter;
const valueShort = value.toFixed(5);
const parameterName = indicatorsTranslations[bankingIndicator];
return index !== 0 && (
<div style={styles.marginTop}>
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<div style={styles.resultDescription}>
{parameterName}:
</div>
<div style={styles.resultExplanation}>
{'In case of ${parameterName} ${valueShort < 0 ? 'decreasing' :
'Increasing'} by 1 mln UAH,
the value of ${independentValueName} will be increased by $
{Math.abs(valueShort)} min UAH"}
</div>
</div>
)
§)j
</div>
)}
</div>
);
b
b

Regression.propTypes = {
actions: PropTypes.object.isRequired,
regressionReducer: PropTypes.object.isRequired,

I

const mapStateToProps = state => ({
regressionReducer: state.regression.regression,

1)

const mapDispatchToProps = dispatch => ({
actions: bindActionCreators(regressionActions, dispatch)

s

export default connect(
mapStateToProps,
mapDispatchToProps,

)(Regression);
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pom.xml

<?xml version="1.0"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0
http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<groupld>com.anna</groupld>
<artifactld>regression</artifactld>
<version>1.0.0</version>

<properties>
<java.version>1.8</java.version>
</properties>

<build>
<plugins>
<plugin>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-maven-plugin</artifactld>
</plugin>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-compiler-plugin</artifactld>
<configuration>
<source>8</source>
<target>8</target>
</configuration>
</plugin>
</plugins>
</build>

<name>regression</name>
<description>regression</description>

<dependencies>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter</artifactld>
<version>1.5.7.RELEASE</version>
</dependency>
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<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-web</artifactld>
<version>1.5.7.RELEASE</version>
</dependency>

<dependency>
<groupld>org.springframework</groupld>
<artifactld>spring-context</artifactld>
<version>4.3.11.RELEASE</version>
</dependency>

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot</artifactld>
<version>1.5.7.RELEASE</version>

</dependency>

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-autoconfigure</artifactld>
<version>1.5.7.RELEASE</version>

</dependency>

<dependency>
<groupld>org.springframework.cloud</groupld>
<artifactld>spring-cloud-commons</artifactld>
<version>1.2.2.RELEASE</version>
</dependency>

<dependency>
<groupld>org.springframework</groupld>
<artifactld>spring-web</artifactld>
<version>4.3.11.RELEASE</version>
</dependency>

<dependency>
<groupld>com.fasterxml.jackson.core</groupld>
<artifactld>jackson-core</artifactld>
<version>2.9.6</version>

</dependency>

<dependency>
<groupld>com.fasterxml.jackson.core</groupld>
<artifactld>jackson-databind</artifactld>
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<version>2.9.6</version>
</dependency>

<dependency>
<groupld>org.apache.commons</groupld>
<artifactld>commons-math3</artifactld>
<version>3.6.1</version>

</dependency>

<dependency>
<groupld>org.projectlombok</groupld>
<artifactld>lombok</artifactld>
<version>1.16.20</version>
<scope>provided</scope>

</dependency>

</dependencies>
</project>

WebConfig.java

package com.anna.config;

import org.springframework.context.annotation.Configuration;
import org.springframework.web.servlet.config.annotation.CorsRegistry;
import

org.springframework.web.servlet.config.annotation. WebMvcConfigurerAdapter;

/**

* Configures web app parameters

*/

@Configuration

public class WebConfig extends WebMvcConfigurerAdapter {
@Override
public void addCorsMappings(CorsRegistry registry) {

registry.addMapping("/**")
.allowedMethods("GET", "POST", "PUT", "DELETE", "PATCH");

b

}

RegressionApp.java

package com.anna;

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;
import org.springframework.cloud.client.discovery.EnableDiscoveryClient;
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import org.springframework.context.annotation.ComponentScan;

@SpringBootApplication
@EnableDiscoveryClient
@ComponentScan({"com.anna"})
public class RegressionApp {
public static void main(String[] args) throws Exception {
SpringApplication.run(RegressionApp.class, args);
b
}

RegressionController.java

package com.anna.rest;

import com.anna.dto.MultipleRegressionDto;

import com.anna.dto.MultipleRegressionResultDto;

import com.anna.service.RegressionService;

import org.springframework.beans.factory.annotation. Autowired;
import org.springframework.http.MediaType;

import org.springframework.web.bind.annotation.RequestBody;
import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RequestMethod;
import org.springframework.web.bind.annotation.RestController;

@RestController
@RequestMapping("/rest/regression")
public class RegressionController {
@Autowired
private RegressionService regressionService;

@RequestMapping(value = "/ multiple", method = RequestMethod.POST,
consumes =  MediaType.APPLICATION JSON VALUE, produces =
MediaType. APPLICATION JSON VALUE)

public  MultipleRegressionResultDto  getRegression(@RequestBody
MultipleRegressionDto regressionDto) {

return regressionService.getMultipleRegression(regressionDto.getDependent(),

regressionDto.getIndependents());

b
;

RegressionService.java

package com.anna.service;

import com.anna.dict.BankingIndicators;
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import com.anna.dto.MultipleRegressionResultDto;
import java.util.List;

public interface RegressionService {
MultipleRegressionResultDto  getMultipleRegression(BankingIndicators
dependent, List<BankingIndicators> independents);

}

RegressionServiceJdbc.java

package com.anna.service;

import com.anna.dao.RegressionDao;

import com.anna.dict.BankingIndicators;

import com.anna.dto.MultipleRegressionResultDto;

import com.anna.dto.RegressionParametersValuesDto;

import org.apache.commons.math3.stat.regression.OLSMultipleLinearRegression;
import org.springframework.beans.factory.annotation. Autowired;

import org.springframework.stereotype.Service;

import java.util. ArrayList;
import java.util.List;

@Service
public class RegressionServiceJdbc implements RegressionService {

@Autowired
private RegressionDao regressionDao;

@Override
public MultipleRegressionResultDto getMultipleRegression(BankinglIndicators
dependent, List<BankingIndicators> independents) {
List<Double> dependentValues = getListByIndicator(dependent);
List<List<Double>> independentValues = new
ArrayList<>(independents.size());
independents.forEach(indicator ->
independentValues.add(getListByIndicator(indicator)));

List<Double> finalValues = new ArrayList<>();

for (int 1 = 0; 1 < dependentValues.size(); i++) {
finalValues.add(dependentValues.get(i));
for (List<Double> independentValue : independentValues) {
finalValues.add(independentValue.get(1));
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OLSMultipleLinearRegression multipleLinearRegression = new
OLSMultipleLinearRegression();
multipleLinearRegression.newSampleData(final Values.stream().mapToDouble(d
-> d).toArray(), dependentValues.size(), independents.size());

double rSquared = multipleLinearRegression.calculateRSquared();
double[] regressionParameters =
multipleLinearRegression.estimateRegressionParameters();

List<RegressionParametersValuesDto> regressionParamsValues = new
ArrayList<>(independents.size() + 1);
regressionParamsValues.add(new RegressionParametersValuesDto(dependent,
regressionParameters[0]));
for (int 1 = 1; 1 < regressionParameters.length; 1++) {
double value = regressionParameters|[i];
BankingIndicators indicator = independents.get(i - 1);
regressionParamsValues.add(new RegressionParametersValuesDto(indicator,
value));
b
return MultipleRegressionResultDto.builder()
.parameters(regressionParamsValues)
1rSquared(rSquared)
Jbuild();

b

private List<Double> getListBylndicator(Bankinglndicators indicator) {
switch (indicator) {
case DEPOSITS: return regressionDao.getDeposites();
case SHARE CAPITAL: return regressionDao.getShareCapital();
case MONEY IN BANKS: return regressionDao.getMoneylnBanks();
case NET INCOME AFTER TAX DEDUCTION: return
regressionDao.getNetIncomeA fterTaxDeduction();
default: throw new RuntimeException("Incorrect indicator: " +
indicator.name());

}
j
i

RegressionDao.java

package com.anna.dao;
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import java.util.List;

public interface RegressionDao {
List<Double> getMoneyInBanks();
List<Double> getDeposites();
List<Double> getShareCapital();
List<Double> getNetIncomeA fterTaxDeduction();

}

RegressionJdbcDao.java

package com.anna.dao;
import org.springframework.stereotype.Component;

import java.util.Arrays;
import java.util.List;

@Component
public class RegressionJdbcDao implements RegressionDao {
public List<Double> getMoneyInBanks() {
return Arrays.asList(
551081281.15d, 500860529.59d, 415443523.08d, 411282079.10d,
381724868.28d, 377566292.38d, 221131028.11d, 172764481.07d,
215217184.25d, 228755796.19d, 315234821.82d, 297086846.11d,
223020138.24d, 193044277.32d, 244301720.58d, 216385531.48d,
187008114.47d, 141509629.45d, 177420102.26d, 189564075.86d,
230806824.93d, 228353978.22d, 182576806.70d, 159371480.78d

);
b

public List<Double> getDeposites() {
return Arrays.asList(

446218040.25d, 455611168.48d, 397529127.44d, 373019155.45d,
375020937.28d, 364768147.13d, 258811086.73d, 193742852.84d,
403015743.77d, 172600504.01d, 146110295.67d, 175507614.64d,
189759050.78d, 172959227.53d, 219144342.97d, 224253777.06d,
253354325.80d, 234861036.76d, 197363352.71d, 254468651.77d,

209358375.68d, 177551612.17d, 200682728.33d, 149670906.72d

);
}

public List<Double> getShareCapital() {
return Arrays.asList(
475429794.04d, 504832668.48d, 511951241.91d, 510821763.32d,
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511921836.90d, 511810991.88d, 507748159.66d, 518177900.86d,
507936111.36d, 525031820.09d, 513559637.91d, 506195901.62d,
519113892.48d, 507473774.63d, 509751030.49d, 507862333.48d,
510441764.21d, 503958279.70d, 499706112.94d, 510909698.38d,
509962205.09d, 512407895.31d, 510007520.31d, 507719271.55d
);
}

public List<Double> getNetIncomeA fterTaxDeduction() {
return Arrays.asList(
-22460985.10d, 7780634.35d, 12531908.81d, 13598867.02d,
15166300.18d, 14584161.02d, 14856236.96d, 16816664.16d,
10251664.31d, 23593663.50d, 12212623.37d, 8157704.89d,
12925708.21d, 11302049.28d, 9715430.18d, 14652556.31d,
20798752.06d, 10466409.91d, 8571597.36d, 14435582.53d,
11497880.94d, 14153052.63d, 14913817.00d, 9561518.03d
);
b
}

MultipleRegressionDto.java

package com.anna.dto;

import com.anna.dict.BankingIndicators;
import lombok.Data;
import lombok.NoArgsConstructor;

import java.util.List;

@Data

@NoArgsConstructor

public class MultipleRegressionDto {
BankingIndicators dependent;
List<BankingIndicators> independents;

}

BankinglIndicators.java

package com.anna.dict;

public enum BankingIndicators {
MONEY IN BANKS,
DEPOSITS,
SHARE CAPITAL,
NET INCOME AFTER TAX DEDUCTION,
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B

RegressionParametersValuesDto.java

package com.anna.dto;

import com.anna.dict.BankingIndicators;
import lombok. AllArgsConstructor;
import lombok.Data;

import lombok.NoArgsConstructor;

@Data

@AIllArgsConstructor

@NoArgsConstructor

public class RegressionParametersValuesDto {
private Bankinglndicators bankingIndicator;
private double value;

}

MultipleRegressionResultDto.java

package com.anna.dto;

import lombok.Builder;
import lombok.Data;

import java.util.List;

@Data
(@Builder(toBuilder = true)
public class MultipleRegressionResultDto {
private double rSquared,
private List<RegressionParametersValuesDto> parameters;

}
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Crnaiinu npe3eHTartii

LOCNAOREHHA METOAIB AHAMBY OJAHUX
3A 4OMNOMOTIo YACOBUX PAAIB ONA
CTBOPEHHA BAHKIBCbKOI
IHOOPMALIMHOT CUCTEMM

ARTYAJIbHICTE 4OC/T OMEHHA

AHani3 gianeHOCTI GaHKIB:

BIONPEBHKMIA  MNYHHKT EDEHKTMBHOrD YNPEBAiHHA AK  OHEEMWM
HOMEPLIAHMM BaHHoM, TEH | DEHHIBCEHOK CUCTEMOH B Linomy,

EMxigHa Da@a3a gnAa NpWAEHATTIA YNPaBRIHCEHMXY PiWEeHb Ha BCix
PiEHAX.

IHCTRYMEHTERIN:

*  EHAaNITWYHWA MoOyne Y CHNaal EBTOMETM30BaHMX DaHHIBC bHMX
CUCTEM,

3pobKTH NpOWEC Ta PE3YNLTaT aHani3y NoHa3HWEIE gianeHoOCTI
BaHKy aBTOMaTHMI0BAHMM, MPOCTMM Ta HATMALHMM.



06 ekt gocnigweHHA - MeTodM aHanisy AaHWX 338 A0MNOMOroH
yacoeMx pAaaie e chepi Bankiscbkol gianbHoOCTI.

Mpeamer gocnigweHHA - cneuMdika BMHOPMCTaHHA METOoAiE
aHanizy MOaHMx 3a AONOMOroH 4YacoBux paais B chepi
BankiecbrOT AiANBHOCTI.

MeTa pocnigseHHa - npoadanisyeatv cneuudiky Ta cnocobwm
BMKOPMCTEHHA METOLIE aHanisy AaHMX 33 SONOMOroK YaCcOBMX
pAAie y cknani Bbaxkiscbkol iHbopmaUiMHoT cMcTeMM.

YACOBMK PAN

MNocnigoexicTb, B3ATa Ha piBHOBIAOaNEHMX TOUKaX B Yaci,
AKI MOYTE 04Ha 33 O4HOD.

BUKOpUCTOBYHOTHCA B:

*  CcTaTMCTML,

* obpobui curxanis,

* poznizHasaHHi obpasis,
* ¢idaHCcOBIM MaTemaTHL,

* g byob-Akikn obnacTi npMKknagHoOl Hayku Ta iHMeHepil,
AHa BHKOYAEE YACOBI BUMIpIOBaHHA.
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AHANI3 HACOBMX PALIB

(aHrn. time series analysis)

Brnwouae meTogu aHanisy OaHWMX UYacOBMX DALIE 2 METOK
BUTANYBaHHA 3HAYMMMX CTATMCTHMK Ta (HLWMX XapaKTEpUCTUK
OaHUWX.

MeTon, aHanisy 4acoBOro pAOgY BM3HAUYAETbCA:
*  UinAmMM aHanizy,

* WmoeipHicHoK Npupoao GopmMyBaHHA MOro 3HaYeHb.

METOOW AHAMISY HACOBUMX PALIB

* CnexkTpanbHWK
* HopenauiMHuM
* Mopeni aeToperpecil | HOBIHOMO CepeaHbOro

* baratokaHanoHi mogeni aeToperpecii | HOB3HOIO
CeEpeaHbOro

* (CezoHHa mogent bokca-[meHkiHca

* [porHoz eHCNOHEHLIaNbHO ZBaMEHMM HOBISHUMM
cepeaHim
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ABTOMATWM30BAHA BAHKIBCBKA CMCTEMA (ABC)

CucTema, AkE dYHHUIOHYE HE ocHoBI EOM Ta THWKX TexHiYHKME 3acobis,
Wo 3abeE3NeYyTE NPOLUECH:

3bopy,
peEECTRaLII,

*  Mepegadi,
obpobHn,
sbepemEHHR,
aRTyanisauil gaHux

A7 po3B'A3aHHA 3@BOEHb YNPabBAiHHA BaHHIBCEHON AIAABHICTHD.

MACUCTEMA "AHANMI3 OIANIBHOCTI BAHKY"

AKYMYNKDE ¥ CBOEMY CHNa4l aHaniTMYHI 3a4adi, AKI HanesaTe 40 Hnacy
OLAR

OLAP (AHI. ONLINE ANALYTICAL PROCESSING,
AHANITUYHA OBPOBKA 'Y PEAJIbLHOMY YACI)

IHTEPEHTMBHE CMCTEMA, WO A03B0MAE NEPEMMAOETH PisHI NiACYyMHEM no
BaraToBMMIQHME OEHMX.
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YKPAIHCBKI ABC

binbwicte ykpaiHcokmx ABC B EHEJ‘IITH'—IHDM‘y‘ Ma,ﬂ,'g,fm MaHTE

dyHruionan, BinbwicTs Unepau,lu

AKOTo

nos’AzaHi iz

dopmyesanHHAM 38iTiE, a He aHanizom cTaTMCTHYHOT iHdopmanl Ta

He 2 nobygoso NpordHozie.

JatoTb aHaNITUYHWIA
MOAYNb
* ABC «b2»
* ABC «UNITY-BARS»
* ABC «SRBank»

He makTb aHanITUUHMIA
MOY/b

ABC«SCROOGE»
ABC«ProFIX»
ABC«lPAHT»

AHENI3 NOKE3HWKIB AIANEHOCTI BEHKY MEE BEAMHY WIHHICTE, BNE B TOW HE Yac
npoBeaeHHA nogibHoro aHanisy BMMErae BENWHKOI HineKoCTI Aild Ta eTanis,

Wo HEe € 3PYYHMM  OnNA  KiHWEBOro CNOoMKBaYa,

CcRiBpoBiTHWEE, YMEWD AIANBHICTHY € NPOBEAEHHA MogibHoro aHanisy.

TobTo BadlieceHoro

Fegeerisn ougnrasg

Rlhmmesngi | LB Gt

TeiEEnET i)
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TS J0m1EL661
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Ferpeciz 3| L335BEE+]S | 431204E+]4 | 4047545584 | LTTREAD
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¥ =0,797 x3-0,0256x1- 3919789779
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CnpoweHHs NpoUeoypH. Modynl CTAaTHCTHYHOTD aHanisy 4adux 8 icHyiodux ABC
*  obpobla CYHYNHOCTI O3HHK,
*  NpOCTHA Ta 3PO3YMINKWA pEIYNLTAT,

*  HEe BMMaraTH BigNKOHHH MaHyaAsHOrO NPOoXoS#eHHA BCiX HeodxigHux eTanie.

PospofnoBaHuid AoaaTok - dyHELoHEN:
*  pigofpamary CNHCoK GaHKIBCERHY MOKaIHHKIB, AKI MOHE aHani3yeaTH;

*  MOBIMBICTE BUOWPETH 3 UMY NOKE3HUKIB OOHH 33NE®HHA Ta OeKineKa
HEIZNEHHHX;

*  pO3paNyHEM Ta 3p03yMina i e iHTepnpeToeaHa iHpopMaLin.

OBrpYHTYBAHHA: BIACYTHICTE HeofKi AHOCT] caMoCTiRHO IHTEpNRETYBETH Habip

OTPHMEHHY YHCEN [(pe3yAbTaTIe aHanizy), @ 3amMicTe TOrD MOHIHBICTE QIFHATHCA
PEIYNLETATH 04pa3y 3 EROHOMIYHOT TOYKH 30DY.
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* React J5;
* Node.js;
* Redux;

* Material UL.

CepsepHa 4acmuHa
dodamky

* Java;

* Spring;

* Spring Boot;

* Apache Commons Math;
* Lombok.
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BMCHOBRW

[OnA Toro, aby oTPUMMETH Ta IHTEPNPETYBATHM PE3YALTaTH aHanisy, noTtpibed
daxiBelb, 30aTHWA

*  pPO3YMITH BENWMEY HIABKICTE MBTEMETHYHKE Ta CTATHMCTHYHKME TEPMIHIE,
*  BMITH oBpoBnATH PE3YALETETH Ha NpomMiMHOMY pIBHI,

*  [HTERNPETYEaTH AaHi BMXOOAYM 3 NPOMIMHKWE DEsyNLTaTIE.

PospobnoBaHuii NpoOAyKT ME3E 03HEKKM HOBM3HKM 3 TOUKKM 3opy BisHecy.

L

£ CeHC B AOro NoOganbWoMYy POSBWTHEY Ta YIOCKOHEAEHHT 13 ypaxyBaHHAM
CneurdikK THX SBTOMETHUHMX BaHHKIBCBKMX CUCTEM, AKI b Horo
BMHOPUCTOBYBEMM.
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JOIOATOK I
AnpoOaiiist pe3yapTaTiB poOOTH

Te3u «/locaimxkeHHs: METOIB aHaJli3y JaHUX 3a JIOMOMOTrO0 YaCOBUX PSAAIB IS
CTBOPEHHsI 0aHKIBChKOI 1HPOPMALIIIHOI CUCTEMM»
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TOCHIIEHHA METO/IIB AHAJII3Y TAHHMX
3A TOIIOMOT' OO HACOBMX PAJIIB JIVIs1 CTBOPEHHA
BAHKIBCBKOI IHOGOPMAIINHOI CUCTEMM

Uenira A.O.

XapkiBceEMIl Hal[lOHANBHUIT YHIBEPCHTET pajlioeNeKTPOHIKH

Knwouori cnopa: apToMaTH30BaHi OaHKIBCBKI CHCTEMM, METONM AHAM3Y JaHMX,
NOKA3HHKH GaHKIBCEKOI fiAnkHOCTI, yacoBi paau, Apache Common Math, Java, Re-

act.js, web-caiir.

Keywords: Apache Common Math, automated banking systems, indicators of
banking activities, Java, methods of data analysis, React.]S, time series, web-site.

Komen aeHb OaHkiBCbKi ycTaHoBH,
IBAMANYM HA ::neu;uc[:iu}f ix pignsHOCTI,
HAPAKAWTLCA Ha BENMUKY KinbkicTe di-
HAHCOBMX PH3MKIB. AHamis AIANBHOCTI
faHKy € OCHOBOW eleKTHBHOTO YIpaB-
MiHHA HUM, BUXiHOW 623010 NPHITHATTSA
YIpPaBMHCEKMX pillleHb. 3a [ONOMOTOH
TAKOTO aHami3y pospobnAwTs cTpaTerin
i TAKTHKY PO3BHTKY GaHKy, o0IpyHTOBY-
I0TL IJIAHM W yHOpaBmiHCBKI pillleHHA,
30iiiCHIITL KOHTPONL 33 IX BUKOHAH-
HAM, BUABMAKTE PE3EPBHM MiIBHIEHHA
e)eKTHBHOCTI NPOBEIeHHA AKTHBHMX |
MACHBHUX OMEPaLiii, OLiHIIOTE PE3yb-
TaTH JiAnbHOCTI GaHKy, Horo okpeMMx
migposainie.

Cyuacni 6Ganknm - me cknagui IT-
CHCTEMM. ABTOMaTH3OBaHa OaHKiBCbKa
cucrema (ABS abo core banking) € 3a-
ranbHONPHITHATHM TEPMiHOM, AKHIH 3a-
3BHuail o3Havae Habip KoMI'wTepHHX
nporpaM abo nporpamHoro sabesneueH-
Hf, NPH3HAYEHOTO A iHTErpauii aBro-
MaTHzanii faHKiBCEKOT OiIANBEHOCTI, € NO-
BHOLIHHHMM IHCTPYMEHTOM JIA BaHKiB-
ceKoro GizHecy i J03BONAE ABTOMATHIY-
BATH IIMPOKMIT criekTp GisHec-npolecie
Ta (iHaHCOBUX iHCTpyMeHTIE HaHKY.

AKTYanbHICTb BOCTifKeHHA 06yMOB-
MIEHA THM, 1[0 AHAMI2 OiANLHOCTI HaHKIB €
BiINpaBHMM NyYHKTOM edeKTHBHOTO
YIPaB/liHHA AK OKPEMUM KOMEPUIAHHM
fHankoM, Tak | BAHKIBCEKOK CHCTEMON B
LiOMY, a TaKoX BMXigHOW0 Oasow gma
NpHIHATTA YOpPaBliHCBKMX pillleHBE Ha
BCIX pIBHAX; ane B TOI e yac 1A npo-
BeleHHA nogibHoro ananisy neoGxigHmi
BignoBigHuit iHcTpyMeHnTapiit, To6TO
AHAMITHYHMIT MOIYVIL ¥ CKIA[l ABTOMATH-
20BAHMX OAHKIBCHKMX CHCTEM, 3a JOIO-
MOTOK AKOTO MPOLEC Ta PesylkTaT aHa-
ni3y NoKasHMKIB AianeHOCTI GaHky Oye
6M aBTOMaTH3O0BaHMM, NMPOCTHM Ta Ha-
TIATHHM.

AHani3 NoKasHMKIBE JiANEHOCTI DaHKY
MaE BelMKY UIHHICTE, ane B To e yac
NpoBeeHHA NofiGHOrO aHami3y BUMarae
BeMUKOI KinbkocTi niif Ta eTanis, 10 HE €
3PYYHHMM [/1A KIHIEBOTO CIOXKHBaYa,
tofiTo OaHkiBcbKoro cniBpobiTHHKa,
UMEW JIANBHICTH) € NMPOBENEHHA NOMI-
Guoro ananiay [1, 8]. Hawe gocnipxennn
NOKA3aMo, o V1A TOro, abu oTpHMaTH Ta
IHTEpNIPETYBaTH PE3yNLTaTH aHAMI3Y, NO-
TpibeH daxiBenk, 30aTHMI pO3yMiTH Be-
MHKY KiNbKICTh MaTEMaTHYHMX Ta CTa-
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THCTUYHHX TEpMiHIB, BMiTH 006po6nATH
pe3yNbTaTH Ha NPOMIKHOMY piBHI, a Ta-
KOM IHTEPNPETYBATH JaHi BMXOJAYM 3
NpoMixHWY pesynwTarie. Lo npouenypy
MocHA Gyno 6M CIPOCTHTH, BUKOPHCTO-
BYH/UM MOJYM CTaTMCTHYHOTO aHamisy
AAHMX B CKAAjii aBTOMaTH30BaHMX DaH-
KIBCBKMX CHCTeM, AKi obpobnann 6u cy-
KYTHICTh JaHMX Ta BHBOAMIM NMPOCTHIH
T4 3pO3YMINUii pesynkTar, He BUMAaraum
Bifl MIOIHHH MaHYANEHOTO MPOXOIKEHHA
BCix HeoOXinHMX eTanis.

B Toi xe 4dac, aHaniz Hadbinew Bi-
MOMMX ICHYHUMX YKpalHCBKMX aBTOMA-
TH3oBaHUX DaHkiBceKNX cucTeM («B2»,
«UNITY-BARS», «SCROOGE», «SR-
Banks, «ProFIXs, «'PAHT») noxasas,
WO aHAMITHYHMMHM MOLYIAMM BOTOJAL-
wTe ABC «B2», ABC «UNITY-BARS»,
ABC «SEBanks. Taki ABC, sax
«SCROOGE», «ProFIX» ta «PAHT»,
He BK/IIYAaTh MOAYIIE MI0J0 aHAMITHKH
NOKAa3HMKIB gianbHocTi 6aHky. 3 iHwoO-
ro DoKy, OKpiM BAacHe aHamiTHKH, He
MEHII BAKIHBHM € i MpOr{Ho3 MaifbyT-
HiX NMOKA3HHMKIB, 1 3rimfHO HamWOro mo-
cnifjeHHA, mnopibunit $yukyionan
Maiixke BigCyTHIN y Bcix ABC, mo mif-
TBEpAKYE HeoOXigHicTh floro peanisa-
mii [2, 3, 4, 5, 6, 7].

KpiM TOro, HaouHMIl NMPHUKNA] BHKO-
PMCTaHHA METORIB aHAMI3Y JaHMX 3a J10-
MOMOTOK YAaCOBHX PANIB AnA OUiHKH
eeKTHBHOCTI NiANEHOCTI oKpeMoro of-
paHoro GaHKy oOrpyHTyBaB HeoOXif-
HICTE KiNBKICHOTO BHMMIpY CTYNEHH
BIUVIMBY BIIMOBIHMX c[}alcTDpiB Ta BH3HA-
YeHHA BAMIMBOCTI 3acToCyBaHHA Gara-
ToaKTOpHOrO KOpenauiiHo-perpeciii-
HOT'O aHami3y B AxocTi Haiibinbwl edek-

THBHOTD METOJY €KOHOMIiKO-MaTeMaTHu-
HOTO MOJENIOBAHHA, WO Bifobpamae
XapakTep B3aEMO3B'A3KY MIXK O3HaKaMu
HOCHiiyBaHOrO ABWINA; Ta 3akKnaB
CTPYKTYPY Ta ifierd MaiibyTHROro mpo-
rPaMHOTO MPOJYKTY.

YV npaktwunift wactui poborn Gyno
MPOLTHCTPOBAHO IEMO Maﬁﬁ}fmmm npo-
rpaMHOro NMPOAYKTY ¥ CKOpOYeHill Bepcii,
Ans AeMoHCTpail ocHOBHOrO (yHKLIOHA-
ny. [lemo-Bepcin gopatky 6yma pospobnena
33 JOMNOMOTOK TAKWX TeXHOMorii: 6itmiore-
ki React |S, nnargopmu Node.js, bibmiore-
ku Redux, 6ibniorexn Material Ul — gna
CTBOPEHHA BeO-K/IEHTY; cepBepHa YacTH-
Ha JIOIATKY HanMCaHa Ha MOBi nporpamy-
BaHHA [ava i3 BUKOPHCTaHHAM (peiiMBOp-
Ky Spring, Texnonorii Spring Boot, 6i6mio-
tekun Lombok, 6i6niorexn Apache
Commons Math ana npoeefenHs poapa-
XyHKIB. Bpaxoeywum nposefeHi mocmi-
JKEHHHA, MW BBOKAEMO, 10 NoAi6HMIE npo-
AyET OyB 6M KOPUCHHM HA PHHKY Ta KOpPHC-
TOBYBaBCA OM MONMTOM, OTOX € CEHC B
itoro NoflANBIIOMY POSBUTKY Ta Y/IOCKOHA-
NeHHI i3 YpaxyBaHHAM crielludikn THX aB-
TOMATHUHMX OaHKIBCEKMX CHCTEM, AKI O
itoro BUKOPHCTOBYBAITH.
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