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A strong interest in big data can be seen after 2010, where the term 

machine learning took up in the second half of the ’80s and artificial 

intelligence has measurable volume as early as the ’60s, and it has 

shown a decline through the ’90s 2000s and the first half of 2010s as 

well 
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General interest

Econometrics

A.I.

Machine 

learning

Big data

Computing 

power /б.т/

The field of Big Data has 3,315 papers (310 authors) compared with 

22,500 articles published in the field of central banking, from a total of 

1,001,932 articles in the archive. In the following figure, we can see that 

around 100 articles are being published in this field every month. 

Academic interest

Number of 

published 

papers

Big Data as an Emerging Field

Fin Pulse



Fin Pulse

Legacy Systems

+250
+70 templates are received by 5 departments:

RSD PSD RMFMD BRPD SD

• Duplicated information => Cross check validation

• Increasing frequency of changes in the templates and ad hoc 

data collection

•  Increased fatigue at bank employees due to increasing 

regulatory data demand 

• Demand for higher frequency, cohesive data collection



Reduced time-lag of official statistics

Project Impact 

Increased labor efficiency      

(cost reduction and human error)

• Increased analytical capabilities that supervisors can use to provide 

policymakers and upper management with instant access to reports and 

key indicators.

• The standardized data model and staging database setup allow banks to 

change systems without disrupting the data-sharing connection. 

Data collection frequency 

Condensed 70+ reports and 250+ sheets of data 

templates into a single standardized data acquisition 

model.

In Numbers

Creation of a standard, unified database 

Reduced the time between data collection and data 

dissemination from t+17 days to t+1 day.

Increased average data collection frequency from monthly 

to daily.

Enabled 200+ workers in the banking sector to focus on 

higher-value tasks such as problem solving and analytics.

Improvements of the Entire Central Bank and Partners

Data volume
Increased recorded annual data volume x425, from 40GB to 

17TB (26GB when data mirroring and more with backup).

Our Impact

Fin Pulse



Regulatory Reports

Email28 BRMS14

FINA16 Others13

DAM53

Dynamic Form18

Current Data 
Collection System

The New System 
in Development

Fin Pulse



Data 

Encryption

Data-Driven 

Culture
Staging DB

Data 

analytics

Role-Based 

Access

Metadata 

Management
DAM

New 

KPIs

Access Logs 

and Auditing

Unified Data 

Management

Adaptable to 

meet demands

Extra Actionable 

Insights

Multiple Layers 

of Security 

(closed circuit 

connection)

Automated 

Testing with 

Assertion

Supports 

Scalability

Data 

Interconnectivity

Data Acquisition Model of 

Big Data (FinPulse) System

Data Acquisition Model

Data Security

Regulatory reports

❑ Loan Report of Banks

❑ SME Loan Report

❑ Rural-Area Loan Report

❑ Mortgage Loan Report

❑ Consolidated Balance Sheet

❑ Interest Rate Lending Report

❑ Balance of Payments

❑ Liquidity Ratio Report

…
Flexibility New potentialData Quality

❑ IFRS

❑ IMF SDDS

❑ Monetary and 

Financial Statistics 

Guidelines

❑ Balance of Payments 

Manual

❑ The System of National 

Accounts 

❑ Green Taxonomy

❑ AFI Sex-disaggregated data 

guidelines

❑ The International standard 

industrial classification of all 

economic activities ISIC

❑ Merchant Category codes 

❑ Zip postal code

…

Official statistics 

standards & guidelines

70+
reports

20+
Standards

Fin Pulse



TALEND ETL TABLEAU BI

Architecture

DAM

Dynamic Form

FINA, BRMS

OBTable

PKI

SCD

CDC

HASH

Big Data 

Report

{JSON}

BOM

Official Statistics

Banks

The Big Data platform uses staging databases (i.e., parallel warehouse) that are kept on the bank’s premises to hold raw, granular-level data using the 

BoM’s Data Acquisition Model (DAM) format which is encrypted and transmitted to the BoM through a closed-circuit connection, and offers a single, 

unified source of information for both supervisors and banks to access in near real-time. Besides DAM, the platform also collects data from commercial 

banks and licensed institutions through manually filled Dynamic form.

1. Data Acquisition Model (DAM): The DAM generates an automated report daily with access in near real-time, eliminates data redundancy and 

inconsistency both interdepartmentally and system-wide, and can acquire and assimilate more forms of data.

2. Dynamic Form: Data that is not readily available through DAM will be collected using a web-based dynamic questionnaire management solution 

connected to the big data system. Dynamic form uses customizable data templates at a fixed frequency and is easy to make additional changes 

and updates to the reports.

Banks

Staging DB

+80

reports

Fin Pulse



ETL “job”

SQL

Table 1

CLOUDERA

1896 
SQL tables 

38 
Merged fact 

tables’ SQL tables

10
OBT SQL 

tables 

12 
Banks

120
Common 

Dimensions 

and Fact 

Tables

1440 
SQL tables

456 
CDC 

tables (log)

10

OBT 

38 
Merged fact 

tables

TALEND ETL

12 
Banks

1440 
Talend Jobs

38
Talend Jobs

10
Talend Jobs

38 
Merged fact table

10 

OBT 

1488

Total 

Jobs 

on 

Talend

120
Common 

Dimensions 

and Fact 

Tables

STAGING DB SQL

1440 
SQL tables

38 x 12 = 456 
CDC SQL tables

1896 
SQL tables

12 
Banks

120
Common 

Dimensions 

and Fact 

Tables
TOTAL SQL

1896 
SDB SQL 

tables

1896 
BDS SQL 

tables 

38 
Merged fact 

tables’ SQL tables

10 

OBT 

3840

Total SQL 

tables

SQL

Table 2

talend job

Hue 

Oracle

PostGre

FACT_TABLE
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Basic Information of the Individuals & Organizations
Data Acquisition Model

Fin Pulse



Payment Information
Data Acquisition Model

Fin Pulse



Asset Loan Balance
Data Acquisition Model

6
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Bank of Mongolia’s Big Data cluster includes more than 20 services and 8+ servers.

Cloudera
The Big Data System

Fin Pulse



Big data system of the Bank of Mongolia has installed the TAC with 4 servers and 10 cores.

Talend Big Data
The Big Data System

Fin Pulse



Dynamic Form
The Big Data System

"Dynamic Form“ List of Reports

№ Report Name

1 Monthly Sales and Transportation Data of Coal Exporting Mongolian Enterprises (MST)

2 Foreign Trade Statistics (FTS)

3 Oyun Tolgoi Monthly Export Forecast (OME)

4 Mortage Bonds Held by the Bank of Mongolia (MBH)

5 Foreign and Domestic Ownership Concentration Survey (FDO)

6 Oyun Tolgoi Monthly News (OT)

7 Balance of Payments (BOP)

8 E-Money Report (E-MR)

9 Settlement Representative Report (SRR)

10 Mongolian Embassy's Abroad Expenditure Report (MEAER)

11 Diplomatic Mission Expenditure Report (DMEP)

12 State Budget News (SBN)

13 Cross-Border Passenger Survey (CPS)

14 Payment Card Clearing Report (PCCR)

15 Correspondent Bank News (CBN)

A B

C

Fin Pulse
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