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Presentation Plan

Integrated Public Financial Management Information System

Al-Supported Accounting and Advanced Analytics Project’s
Phase-1 Activities

Ongoing Al Projects
* Al-Supported Accounting and Advanced Analytics Project’s Phase-2
* Document Processing Project



Integrated Public Financial Management Information System

Budget

Main Objective Rrpamon

Creating a set of systems Auditing PUb“C Budget
(ecosystem) that aims to  Financial

. anagement

integrate the systems & Cycle 'S
belonging to the functional

processes within the public

. . Accounting Cash
financial management cycle. .

planning




Historical Development of Turkiye’s FMIS

2017

Project were
initiated within the
scope of the policy
document and
action plan with
high-level
ownership.

2018

Applications
developed within
the scope of IFMIS
were launched in
terms of their basic
functions.

2019-2025

The functionality and
integration of
applications have been
improved. Also
applications have been
made supported by
artificial intelligence.

2026 -

- New asset
management system
- New salary system
- Open fiscal data
portal

- New artificial
intelligence projects
will be implemented.



Turkiye FMIS

Initial Open Year:2017

/ Before FMIS

- Limited integration

- Form-based

- Physical Document

- Vendor Dependence
- Location Dependence
(Intranet)

Kl_imited Data Production

~

/ After FMIS

- Module-based

- e-Document/e-Signature

- Open Source technologies

- Location Independence
(Internet)

- Big Data Production (Volume-

Velocity-Variety)

- High integration with most systems

~

/
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(X) Vendor Dependence until 2026 Artifical Intelligence Systems

Vendor Dependence

QR/ J Fiscal Statistics Systems ®




Harcama
Yonetim Sistemi

HYS

Muhasebe
Yonetim Sistemi

MUHASEBE

Bilgi Sistemi

YBS

Asset System

Salary (Payroll) System

Expenditure Management System

Accounting Management System

Management Information System

It is the system where the movable transactions of public
administrations at different budget levels are realized. As of 2026, in
addition to movable transactions, immovable and intangible rights
transactions will also be included in the system.

It is the payroll calculation system for approximately 3 million staff
and contracted personnel of public administrations at different
budget levels. The payroll system is in the process of re-engineering
and improvements will be made for different types of employment
in 2026.

It is the system where expenditure units of public administrations at
different budget levels realize their expenditures using e-Document
(ubl, xbrl), e-Invoice and e-Signature infrastructures.

It is a module-based system that allows public administrations at
different budget levels to perform transactions, offers integration
opportunities. It also has sub-modules like e-Collection and e-
Guarantee

It is a system where reports prepared in line with the needs of public
administrations at different budget levels are presented in numerical
table format, and it is aimed to make them visualization-based by
researching best practices in the world.



Integrated Public Financial Management Information System

System Users (Data Producers)

-
r——  Approx. 500 Public Institutions

Slele

4

ﬂﬁ Approx. 100.000 Spending
Units

E Approx. 4.000 Accounting Units
Approx. 400.000
Users

Data Produced by The Systems

130 MILLION LINES OF 2 Willior
SINGLE-ENTRY |
ACCOUNTING RECORDS Salaried Personnel

5.5 Million e-Signed
Documents
10 Million e-Invoices

General Government Sector Fiscal Data




Al-Supported Accounting and Advanced
Analytics Project

12-month big data and artificial
intelligence project within the
scope of the Integrated Public
Financial Management

Information System.




Project Objectives

* Increase efficiency, quality, and savings in

public spending
* Improve decision-making and policy R SrE——
S e
development processes SENR e

* Strengthen risk-based financial audit

safir
b.veri

infrastructure




REASONS FOR IMPLEMENTING THE
PROJECT

In order to fully functionize of auditing process

Budget
preparation

/"' &

We want to create a system that can l Audong Budget

in public financial management cycle;

execution

automatically report anomalies based on data \ 4

.

&

learning, rather than a rule-and query-based
o . . A ti Cash
system based on business intelligence FeoRTne . planning

applications.




Main Outputs

Output -1:
Financial Intelligence

Platform

Output -2:
Early Warning

System

To analyze
completed
payments on
batch data

To analyze and
make alerts for

pending payments
on streaming data



PURPOSE OF PHASE 1

Anomaly (Outlier) Detection

Accounting _w Fromits peers
o ~
Units’ SS 7 to be found by clustering R
\\\ ,,/ NNNN
“%  In Each Payment TSNSl :
. ~ao  Reporting
Spending Item -
O — > Deviations by
Units’ (7166 Expense »
N - Degree of
x Item) N g .
’ N - Deviation
e A -
. R Y Trends to be found il
Public /’ with time series R
Institutions’ algorithms
Deviation from both the peer =================-= =»> RED FLAG + Risk Score Based on Deviation Degree

and the monthly trend

Deviation from peer or trend



ACTIVITIES CARRIED OUT UNDER PHASE-1

A. Batch Data Transfer:
Between January 2019 and August 2024, a total of 7TB:

Transfering data including:

- 148 tables related to accounting data

- 114 tables related to payment data

- 8 tables related to administrative procedures containing

unit definitions




ACTIVITIES CARRIED OUT UNDER PHASE-1

B. Literature Review

In order to use in the project and to convert the findings into an academic study; yﬁa:"/”ﬂ’

2,840 academic studies on related fields were reviewed.

Q > I|I||||||\||

C. Performing Data Analysis:

-WJ L

- Applying data preprocessing steps ¢ (=04
\

- Performing exploratory data analysis

D. Applying machine learning and time-series models
- Finding unit peers: Using unsupervised learning algorithms

- Finding trend deviations: Using time series algorithms



How Peer Finding Was Done?

A clustering study (such as PCA algorithms) was conducted to
find peers in terms of transaction volume.

In this context: A total of 529 candidate features were identified
for clustering (features: transaction number, transaction variety,
transaction size etc.).

When clustering spending units, separate clustering was
performed based on public institution. For example Ministry of
Justice’s spending units are clustered among themselves.
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PCA Component 2

Clustered Data with Outliers
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How Trend Deviation Was Detected?

STD'den 0.75 Sapma

e AVG{odeme talebi toplam tutar) @ AVG(odeme talebi toplam tutar*anomaly flag) (All) (Inv)

— N

We implemented three-month
windows and when payment
exceeds a certain limit , the system
considers this to be a deviation
from the trend and marks the trend =
peaks.

T I T~ T T e/
Jul 2020 ul 2021 u 2022 lul 2023




SIGNALS PRODUCED BY THE FINACIAL INTELLIGENCE PLATFORM

Based on Based on Based on Public
Accounting Unit Spending Unit Insititution
Perspective Perspective Perspective
Cases with no Anomaly : 77% Cases with no Anomaly: 80% Cases with no Anomaly: 75.5%
Cluster Anomaly: 1.2% Cluster Anomaly: 1.2% Cluster Anomaly: 1.1%
Trend and Cluster Anomaly: 0.8% Trend and Cluster Anomaly: 0.6% Trend and Cluster Anomaly: 0.9%
\\\ : ,/”
\ [ ,¢’
P } A7

Transactions can be filtered by risk levels (such as low or high risk) and also ordered by risk scores




The Platform includes:

Summary and Detail Screens designed
separately for Accounting Units- Spending
Units- Public Institutions payments.

In Summary Screens:

All peer and trend deviations are
produced irrespective of their units type
or the year.

In Detailed Screens:

Risk level based cluster and trend
deviations are produced for units in its own
type and all detailed information of the
selected payment can be reached.
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MODIFIED BY

Name

MBK - Ozet Ekran
MBK - Detay Ekrani
HBK - Ozet Ekrani
HBK - Detay Ekrani
KiK - Detay Ekrani

KiK - Ozet Ekrani

Charts

Datasets

STATUS

USE OF THE FINACIAL INTELLIGENCE PLATFORM

SQL -

OWNER

Status Owners

Draft

Draft

Draft

Draft

Draft

Draft




USE OF THE FINACIAL INTELLIGENCE PLATFORM
Filtering Sections
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USE OF THE FINACIAL INTELLIGENCE PLATFORM
Result Dashboard

|
©

Kiumeleme =

Harcama = 2

Birimi Sayisi 3@ 2@ 1 > 4 (inv)

2.944

illere Gére Anomali Sayilari

Aylik Kiime ve Trend Anomali Dagilhimi
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USE OF THE FINACIAL INTELLIGENCE PLATFORM
DETAIL OF RESULTS

Anomali Tablosu 0 i (cdeme Dety Tblou 0
Show 200 v entries Search  309records.,
Birim Diger Diger . " .
Yilk  BiinlerinBimierin O e O Ofene Odene  Cne
Son Diizey Odeme Kime  Trend lglem Iglem  SIkIk Inzaamma Kams  Mubasebe  Kokemi Hareama Belge Odeme Kayd  YaplenKisl OcemeYaplen Yaplen ~ Yaplan  Vaplen
Yil: Ay VKN - Harcama Blrimi Odeme Kalemi Tlrd - Hesap Kodu Kalemi Tutany  Anomalisi - Anomalisi = Kme - Sayisi SIkiigi - Derecesi Tari dares] * Bl T : Hesapodu: B VKN Numarasi Tutan © Numarast © Adi KisiSoyed ~+ TOKN Kurum VN Odmxaymk]am
2023 ARALIK Difer Giderler - 630.30.06.07.90 1 1 5 5 1 QokSeyrek
Gayrimenkul Biyik
Onanim Giderleri
2003 ARALIK Tiketime Yonellk Mal ~ 160.02.03.02 1 Ty 2l 1 Gok Seyrek

ve Malzame Alimlar
Kradisl - Kradller

2023 ARALIK Medikal Malzemeler  150.03.03 ! 1 2 1 1 Gok Seyrek
2023 KASIM Dier Giderler - 630.30.06,07.90 1 1 2 4 1 Gok Seyrek
Gayrimenkul Bayik
Onarim Glderlerl
2023 EYLOL Emanet 33314 1 1 5 n 1 Qok Seyrek
2023 NISAN Diger Giderler - 630.30.06.07.90 1 1 2 1 1 Qok Seyrek
Gayrimenkul BOy(k
Onanim Glderlerl
2023 TEMMUZ Mugavir Firma ve 630.30.06.0710 | 1 5 1 1 Gok Seyrek

Kisllore Odemeler -
Gayrimenkul Blydk v




USE OF THE FINACIAL INTELLIGENCE PLATFORM
TREND CHARTS

A CASE OF CLUSTER AND TREND ANOMALY

Ortalama Trend T e

M

amount of the payment item for the selected unit

cluster average for payment item type

general average for payment item type

trend anomaly




USE OF THE FINACIAL INTELLIGENCE PLATFORM
TREND CHARTS

A CASE WITHOUT CLUSTER AND TREND ANOMALY

Ortalama Trend =©® i

2.5M

amount of the payment item for the selected unit

- cluster average for payment item type

general average for payment item type

trend anomaly (no trend anomaly in this case)




ACTIVITIES CARRIED OUT UNDER PHASE-1

E. Development of Financial Intelligence
Platform

N

Hl! | |

- Improving effectiveness of peer finding
processes and time-series algorithms

- Adding Benford’s Law-based techniques to
the platform



ACTIVITIES CARRIED OUT UNDER PHASE-1

F. Detection of Fraud (Semi-Supervised Learning)

Based on the previous findings of financial
intelligence platform and other audit activities
we used semi-supervised learning techniques to

find similar payments.




ACTIVITIES CARRIED OUT UNDER PHASE-1

G. Creation of Early Warning System

Under this scope, a newly designed system will make predictions on
the basis of the past trend in streaming data with supervised
learning and offer separate screens to the users of accounting
system according to the predicted deviation of the performed
payment.

If there is an anomaly, accounting system user;

1. Can resend the transaction to the expenditure unit
Or

2. Proceed the transaction by giving explanation (and those
explanations will be analyzed)




Ongoing Al Projects

Main Objectives - Methods:

To establish of an audit infrastructure; Phase 1’s findings
will be shared with relevant public administrations
(strategy and audit units)

To increase the effectiveness of policy-making activities;
correlation, lead, and lag analyses among public
expenditures will be conducted

To improve the quality of financial statistics, to support
financial decision-making processes, and to strengthen the
Treasury's cash and debt management processes; artificial
intelligence-supported forecasts of budget revenues, budget

expenditures, and cash demands will be performed.

~ Al-Supported Accounting and Advanced Analytics Project (Phase-2)

<@
il



Ongoing Al Projects
Document Processing Project

Method:
Converting scanned payment documents into digital format by using
image processing Technologies (such as OCR).

Objective:
To increase the effectiveness of control, audit, analysis, system, and
resource planning processes.

Achivements:

1.Making scanned documents querable by digitizing them,

2.Applying control steps on scanned documents,

3.Preventing the use of the same scanned document in different
payments,

4.Ensuring that users select the correct payment types/account codes
to improve data quality.




THANK YOU FOR
YOUR ATTENTION

AYDIN YILMAZ

HEAD OF DEPARTMENT

Al AND DATA ANALYSIS DEPARTMENT
GENERAL DIRECTORATE OF PUBLIC ACCOUNTS
MINISTRY OF TREASURY AND FINANCE

TURKIYE
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