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In the past, research and analysis took at least 72 hours. Using the Machine learning algorithm in a big database, it is now 
possible to do it in 1-3 hours
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The use of BIG DATAThe use of BIG DATA

DATA ANALYSIS STRATEGY 2020‐2022 APPROVED AND 
IMPLEMENTED



The Use of BIG DATA The Use of BIG DATA 

Big data 
warehouse

officially 
licensed software

Data analytic 
officially licenced 

software
ORACLE 12С

Develop dashboard and 
research, analytic 

tables
officially licensed software

To build big data 
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Data

Big data Coding

Data

Analysis

Tax Data Data Cleaning

Calculation of 
average of branch 

and segments Detect 
discrepancies in 

filings

MACHINE LEARNING

Tax Audits, Correct filing Related parties, Correct filing

CONDITIONS and OPPORTUNITIES are being to use Big Data in the Tax administration



TABLEAU – INTERGRATED DASHBOARDTABLEAU – INTERGRATED DASHBOARD



KNIME – MACHINE LEARNINGKNIME – MACHINE LEARNING

Risk scoring model: 
14 scoring workflows,
Average operating time of a flow : 
~ 5- 10 minutes

Development (No-code): 
14 workflows takes 2 
people/month



KNIME – MACHINE LEARNINGKNIME – MACHINE LEARNINGFORECASTING TAX FILINGS BY 
ECONOMIC SECTOR

Data base Algorithm Risk report

• Sales revenue

• Expenses

• Taxable income

• Taxes imposed

• Clustering algorithm

• Салбар, сегментийн дундаж тооцох

• Linear Regression

• Decision Tree Regression

• Simple Gradent Boost Regression

Estimate sales revenue and expenses using a point
forecast

Assess risk in discrepancies, and evaluationTaxpayer's economic sector.

Taxpayer’s segment.

Gross domestic product

Percentage of Hidden economy

CIT filings.

• Outlier deetection



KNIME – MACHINE LEARNINGKNIME – MACHINE LEARNINGFORECASTING TAX FILING BY ECONOMIC 
SECTOR

Criteria for risk scoring
Concealed the income and increases the expenses (Low-income High expenses)

• Increased expenses by more than or equal to income (Revenues and expenditures are high, concealing income)

• The forecast difference in point forecast is lower than the average of the economic sector and segment of the enterprise

Segments

Income differences Expense differences

Number of 
taxpayers

Total income 
difference

Average 
income 

difference

Number of 
Taxpayers

Total expense 
difference

Average 
expense 

difference

Micro 1835 39,099.0 21.3 1138 143,797.7 126.4 

Small 714 191,799.0 268.6 439 774,114.2 1,763.4 

Medium 21 5,296.4 252.2 9 115,796.1 12,866.2 

Lage 10 6,330.9 633.1 4 90,615.8 22,653.9 

НИЙТ 2,580 242,525.4 1,175.2 1,590 1,124,323.7 37,409.9 

Text messages, emails
/1462 taxpayers/

Amended filings /152 taxpayers/

Revenue increased /55 taxpayers 
148.0 billion MNT/

Expenses decreased /79 taxpayers 48
billion MNT /

Assessed tax increased /29 taxpayers 
194.6 billion MNT / 



KNIME – MACHINE LEARNINGKNIME – MACHINE LEARNINGCORRELATION OF TAX FILING 
INDICATORS

Income

Зардал
Expense



KNIME – MACHINE LEARNINGKNIME – MACHINE LEARNINGCORRELATION OF TAX FILING 
INDICATORS

Correlation 
between revenue 
and expenditures

Expense is stable, 
income decreased

Income is stable,
expense increased .

Income 
increased, 
expenses 
decreased.



KNIME – MACHINE LEARNINGKNIME – MACHINE LEARNINGCORRELATION OF TAX FILING 
INDICATORS

Data base Calculate Select

CIT Filing
• Total income

• Total expenses

• Sales revenue

• Cost of goods sold

income expense

Year value Year per value

Text messages, emails
/173 taxpayers/

Amended filings /33 taxpayers/

Revenue increased /8.4 billion MNT/

Expenses decreased /1.2 billion MNT /

Assessed tax increased /0.2 billion 
MNT / 



KNIME – MACHINE LEARNINGKNIME – MACHINE LEARNINGTAX AUDIT MODEL (AVERAGE)
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Optimized K-Means 4

Average value: Over 1,543 2,984 million MNT 229.8  million MNT
Under 436 508 million MNT 25.6 million MNT

Taxpayer      Discrepancies Payment



NEO4J – RELATED PARTIESNEO4J – RELATED PARTIES

Analysis of 200 thousand customers and related 
people

RDMBS -> Graph Data Modeling

Data

Sources Graph DB /Cypher QL/

Data

Explore & Analyze



NEO4J – RELATED PARTIESNEO4J – RELATED PARTIES

Related parties

Version 1.0 “PYTHON”

Version 2.0 “NEO4J”

Mongol Bank and 
Commercial Banks

/transaction 
information/

Electronic payment 
receipt system

/ Sales and 
purchase 

information /
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