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= art. 229 CRR

Article 4 (74a) 'property value’ means the value of immovable property determined in accordance with
Article 229 (1)

Article 229 (1) is replaced by the following:
The valuation of immovable property shall meet all of the following requirements:
a) the value shall be appraised independently from an institution’s mortgage acquisition, loan processing and

loan decision process by an independent valuer who possesses the necessary qualifications, ability and
experience to execute a valuation;

b) the value is appraised using prudently conservative valuation criteria which meet all of the following
requirements:

(i) the value excludes expectations on price increases;

(if) the value is adjusted to take into account the potential for the current market price to be significantly
above the value that would be sustainable over the life of the loan;

c) the value is not higher than a market value for the immovable property where such market value can be
determined.

(D) WoRLDBANKGROUP
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= ...using prudently conservative valuation criteria..”

Exclusion of expectations of price increases

Market approach:

» Exclusion of price increase forecasts after the
valuation date

* Allowing price updates between the
comparative transaction date and the
valuation date

* The need to base opinions on prices at the
valuation date on market data rather than
forecasts

Income approach:

Transaction prices quoted on the market are
mainly the product of property income and
yields

The value estimated in the valuation process
additionally depends on other assumptions
(e.g. rent-free periods, vacancy rates, type of
cash flow projection, etc.).

The need to consider all valuation
assumptions together - whether they
imply expectations of price increases.

(D) WoRLDBANKGROUP

Financial Sector Advisory Center (FinSAC)




= ...using prudently conservative valuation criteria..”

Exclusion of expectations of price increases

Direct capitalisation model: Implicit Cash Flow:

- The nature of the Income approach means * Principles analogous to direct capitalisation.

that any valuation reflects market - The indexation of passing rent is permissible
participants' expectations of the future as part of the property status.
(anticipation principle). .

* However, the index should not exceed the

* Expectations of increases or decreases in inflation target of the central bank, or the
rents are manifested in yields on current level of inflation (if it is currently
transactions. below the inflation target).

* Therefore, yields (All Risks Yields) should
not be more optimistic (i.e. lower) than
supported by market evidence. @;’ WORLD BANK GROUP

Financial Sector Advisory Center (FinSAC)




= ...using prudently conservative valuation criteria..”

Exclusion of expectations of price increases

Explicit Cash Flow: Residual method:

» Allows for forecasts of future changes in market
conditions (e.g. increases in rental income after
lease expiry).

* Risk is reflected in Developer's Profit

* Occasionally, market participants may

* They typically use discount and capitalisation expect price increases of the end-

. product on completion of the _
rates at different levels. construction and accept lower profit.

* As a general rule, valuers should not assume an
increase of market rent after lease expiry (unless
they offset this assumption with a
correspondingly higher discount rate, but this
would be risky).

* In such case Developer's Profit in the
valuation should be higher than
market evidence.

(D) WoRLDBANKGROUP
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.... the value is adjusted to take into account the potential for the
current market price to be significantly above the value that
would be sustainable over the life of the loan..."

The valuer should receive information * The importance of knowing where the market is
from the financing institution in the market cycle at the valuation date.

on the term of the loan * Use of studies from reputable companies and
research centres is acceptable.

No need to prove that the market price may

be higher than the value.... * Observation of trends in the local property
market and its surroundings, e.g:
Exi.stence of an obligation to make an * Decreasing population of a locality:
adjustment unless the non-existence of risk is Neaative ch ) _ : .
® Negative changes to the environment (e.g. construction
proven. of a disruptive factory);
No need to separately estimate the * Other (the catalogue of possible

i - factors is open).
sustainable value over the life of the loan - s Is open)

obligation to make an adjustment to the value
of the property. (Zl 'IIHDRLD BAHI{GFDUP

Financial Sector Advisory Center (FinSAC)




Impact of ESG

Energy Efficiency Directive (EU) 2023/1791 -
exemplary role of public bodies’ buildings

* 3% of buildings owned by public bodies must be
renovated each year to nearly-zero energy building
(NZEB) level.

* Buildings rented by government from private sector
landlords:

° Requires agreement with the owner, at lease renewal,
change of use, significant repair or maintenance work,
aiming for a nearly zero-energy building.”

‘Nearly zero-energy building’ means a building where the nearly zero or very
low amount of energy is covered to a very significant extent by energy from
renewable resources, including energy from renewable resources produced on-site
or nearby (more detail in the Directive).

‘Zero-emission building’ means a building requiring zero or a very low amount
of energy, producing zero on-site carbon emissions from fossil fuels and producing
zero or a very low amount of operational greenhouse gas emissions (more detail
in the Directive).

Energy Performance of Buildings Directive

* An EU law mandating how and by when renovation
will have to be done affecting millions of homes,
offices and shops at the same time.

* All new buildings to be zero-emission by 2030 (new
public buildings by 2028)

° non-residential sector, leading to the renovation of
the 16% worst-performing buildings by 2030 and the
25% worst-performing buildings by 2033.

* residential, member states must establish a national
trajectory that leads to reducing the average primary
energy use of the residential building stock by 16% by
2030 and by a range of 20-22% by 2035.

L LU
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= Independent valuer...

- Human rather than AVMs, although their use is not excluded, as a tool in the

hands of an independent valuer.

- Qualifications, skills, experience should be in line with the requirements of the
law of the country concerned or (in the absence of legislation) in line with

prevailing market practice in the market concerned.

- Independence of the valuer and the valuation process from the lending

process - exclusion of participation in both processes, of t
vested interest in the outcome of the lending process, exc
being subordinate in business or service to those involvec

ne valuer having a
usion of the valuer
In the lending process.

@ WDRLD BAHI{GRDUP
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DGF is the main seller of NPLs in Ukraine in 2015-2024

m Resolution of 110 banks executed
— Nominal assets value EUR 20.5b Valuation is held twice during insolvency

(>50% assets of banking system)

% Appraised assets value EUR 6.6 b

The first time valuation - The second time
during temporary valuation -during
| administration for liquidation to determine
@" 4 resolution methods executed | resolution purposes the starting price at the
o L . | (benchmark for market auction : the highest out
other than liquidation bids and calculation of the of nominal value and

least cost test) appraised value

- 10% of insolvent banks resolved using
T 1 tools other than liquidation

Ii\ 80% of banks assets are loans of all types. After establishing

o _ | VEUEm DGF uses the starting price
Over 50% of loans are non performing at = |EEeEh. servtices Iof atL the firit ?uc}ion
the date of insolvency which increase to @ [RuUELCREE externa e market value

appraisers does not impact
the sale price

97% NPL ratio during liquidation reflecting
strategic defaults by the clients

e

DEPOSIT
GUARANTEE
FUND




Asset type

Land plots
Individual loans
Corporate loans
Real estate
Fixed assets

Resolution & liquidation
valuation adequacy

investors
expectation
Market .
value in TA Market Bids
1 893 54
10 807 4910
2414 6 890
4 641 4 961
5 13
3 4
19 763 16 831
DEPOSIT
GUARANTEE

FUND

I book

appraised
market value

Appraisal VS Market

Recovery
proceeds in
liquidation

Market value
in liquidation

in Ukraine 2012 - 2024;:

Due to exceeding of the appraised market value over
investors expectation:

@ 10% insolvent banks where P&As bids were rejected (failed

LCT)

@ 80% of insolvent banks where DGF received no market bids

@ 98% rejected cases later showed lower sale proceeds in

liquidation

All sales in liquidation are conducted on the open electronic
platform Prozorro.Sale which received the Transparency
International reward. DGF uses English or Dutch hybrid auction
types.

I
en b TOTAL CHAOS! |\~

Recovery
to market
to market value . .

value Analysis of the sales prices
3% 17% showed inconsistency with
45% 141% market values for all asset
285% 66% types except real estate

107% 98%

277% 998%

150% 3%

85% 110%



Study on pricing factors and price prediction modelling for sales of the assets of bankrupted
banks based on historical sales conducted by the DGF on Prozorro.Sale in Ukraine

B B Sweden ORLD BANKGROUP

Finance, Competitiveress § Innovation

Il Bl Sverige ool ertor Adviery Costes TR

https://www.fg.gov.ua/en/about-dgf/publications

Creation of a consolidated dataset
of auction data

Performance of a comprehensive
data analysis and modeling

Developing a fair value methodology

DEPOSIT
GUARANTEE
FUND




Price Prediction Model?! -
Loans to Individuals (Secured?) -

The study identified four factors that significantly impact the loan sale price:
Interest debt in total debt;
Outstanding principal amount to the loan amount;
Collateral coverage ratio (CCR)3;

Loan overdue in days.

The graphs demonstrate how Income, % depends on the identified factors.
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2 As part of this study, a Loans-to-Individuals model was built for secured loans only since the dataset contained no data on unsecured loans to individuals.
3 If CCRis less than 1, it indicates that the collateral amount is insufficient to cover the loan amount debt.



Price Prediction Model'-
Loans to Legal Entities

Forecasted share of income

P = Total debt balance - Portfolio adjustment multiplier -

Due to the sample size of loans to legal entities,

the use of statistical methods for the analysis is
limited as only one main factor that impacts the
cost—the size of the loan—may be identified.

Other characteristics of the loan, such as loan
currency, overdue period, information about the
legal entity, legal factors, potentially have a
significant impact on the final sale price. All of
them can be taken into account using the
Portfolio adjustment multiplier.

" Number of observations for the model: 329 (247 secured and 82 unsecured) loans

P — prognosed loan income,

Total debt balance — the amount of
total loan debt,

Portfolio adjustment multiplier —
a loan adjustment coefficient
determined by the expert method
based on the loan currency, overdue
period, existing legal factors?,

Forecasted share of income —

the predicted share of income
determined statistically (separately
for secured and unsecured loans)
based on the size of the loan2.

* Tables with values are provided in the Study
document.



Price Prediction Model -
Pools of Loans to Individuals (Unsecured)

P = Total debt balance - Portfolio adjustment multiplier -
Forecasted share of income

P — prognosed income of the loan pool,
Model Factors
Total debt balance — the amount of total debt on the pool of loans,

Portfolio adjustment multiplier — an adjustment coefficient for the pool,
statistically determined based on the size of the pool and the average overdue Pool size, in UAH
period,

Forecasted share of income — the predicted share of income from the pool,

determined statistically based on the average loan debts and the overdue period. Average loan debt

Average overdue, Average overdue _
Portfolio adjustment in days _ period, Average overdue period
multiplier Forecasted share of incon in days
<
=1095 | >10% <1095 | > 1095
Pool size, | <200 1 1 Average debt, | <25000 | 1.98% | 1.33%
in UAH m

> 200 1 0.69 in UAH >25000 | 1.04% 0.76%




SUMMARY

Quality and enrichment of assets’
data is crucial for auctioning

Statistics VS Economics

DEPOSIT
GUARANTEE
FUND
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Thank you!

o 17 Sichovyh striltsiv Str 0 fg.gov.ua
Kyiv, 04053

o Hot line: o deposit guarantee fund
0 800 308 108

(free inside Ukraine)

www.fg.gov.ua deposit guarantee fund

DEPOSIT
GUARANTEE
FUND
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ANNEX. DGF mandate and evolution

= &

Hhititd

Legal basis Executive directorate
composition

s Government-legislated
independent entity

The Law on guarantee . Management of the . Executives: 5
° .« o s . . system Deposit Guarantee Fund Executive Director
% Loss minimizer with resolution Y + Making decisions about 4 Deputy Chairman
functions and some functions of risk resolution method to apply, Chief Financial officer
... deposit pay- offs and
minimizer financial assistance  (not . Permanent Staffs: 340
separate) to failed financial
institutions

« Making decisions on
receivership, asset sales

2012

DGF was granted
resolution
mandate

2014

Start of
systemic
crisis

New DGF

DGF’s role is
pay box

* 100 banks were under DGFs’
management

« Contributions from new :
i » System of assets management

member institutions

i * Resolution powers and
« Regular non-risk based i

tools was put into force

after amendments to

contributions » System of assets sale

- Depositor database the DGFs’ law - Automatic pay-off system
inspectons T TTTTTTTTTTTmTTTTTOTT * 10 resolution cases

« Payouts when NBU * DGFs’ renewal
declares bank insolvent « Payouts via “Diya”

« Pandemic challenges
* War challenges
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Agenda

Introduction

Data requirements for trading and valuing NPLs

A standardized NPL transaction data template for Europe (and Asia)
Valuation types and methodology

Data requirements and valuation approach by asset class
Back-testing of valuation assumptions and data warehousing

Annex:

Overview NPL Markets Ltd.

NPL Transaction Platforms

Use of machine learning and large language models to value, manage and trade NPLs
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A standard data template for NPL transactions

THE NPL TRANSACTION TEMPLATES BY EBA

e The new implementation technical standards (ITS) came
into force in 2023 requiring banks to use EBA NPL
templates for NPL sales.

e Banks will have to change their data preparation and align
with the EBA NPL templates.

e Current uptake of the templates is slow, but EU directive on
Credit Servicers and Credit Purchasers is impacting the
market especially loan servicers.

e All existing transaction data tapes are missing at least a
few mandatory data fields.

e The Asian Development Bank is adopting the EBA

template with changes to suit the Asia Pacific region.

f:‘l NPLMARKETS

Counterparty Group

Template 1 & |
;

* Templates 2

T
i
: Relationship Relationship Aelationship Relationship
Borrower - Loan Mortgage loan - Protection pan-protection guarantor- guarantee
Template 3
R s S 11
Template 5 : o t || Immovable property | Financial Guarantee | !
] t 1| lincluding any lease) | | |
Historical collection b | Mavable property | Other collateral
! E Forbearance LA
SR ————— . o Enforcement '
E Legal proceedings E I"""""_"'''_'_"1._'_'""_'___________.
1 o ' o e T - 1 - r-----_---_-_--------
&

' | Mortgage guarantee ]: Template 4,2

Ty a1ejduwa)

Source: EBA




Data Requirements and Valuation Approach

Investors are specialised. NPL trading platforms can help finding the right investors, a key to achieving a successful sale.
A comprehensive valuation approach must account for asset class, instruments type, and investor assumptions.

| sows | nsmmens | assetclasses Valution User

Performing Loans Corporate loans Banks/Investment Banks
Sub-performing Bonds Consumer loans Consumer Lenders/Digital Platforms/P2P
. Fund/Sub-fund units Residential mortgages Traditional Asset Managers
Non-Performing
Securitisation notes Real estate finance Alternative Asset Managers/Private Equity
Synthetic risk tranches Credit cards Loan Servicers, Special Servicers
Warehouse lines Trade receivables Corporate/Trustee/Securitisation Servicers
Auto loans and leases Public of Private AMC

Esoteric Assets

|
> World Bank Financial Sector Advi
""lu-!’ NPLVARKETS ey 222000




Valuation of NPL

VALUATION TYPES AND METHODOLOGY

The valuation of NPL is based on statistical models derived from expert judgment and actual market data.
To determine the fair value under international accounting standards, most commonly the income

Valuation & Analytics

approach is used based on a discounted cash flow analysis using a bottom up net recovery approach.

Net Recovery (Bottom Up) Approach Yield (Top Down) Approach . :
® Portfolio overview

Stop 1 S @ Valuation

Casnh Mows devived from data provided in Caih Maws derwed from dita providad
G e B i B 1l " Gener aie conraciual
o ot data tapes (wnadjusied) y "-"I__“"h'-”cr;i - i data Lape | dpist od)

@ Business Plan generation

Btep 2 S e L e e — e e ® Scenario analysis

Genoralo sapeched default rates, loas given defaul, time to Digcount contraciual défferences In maturity, Eld'l:-lih'rg. [ —— : :
canh flows FRCSVRrY caih Tows servicing costs and market dynamics . Dptlmal E_ElEthﬂﬂ

@ Cash flow models

il
World Bank Financial Sector Ad

E’ NPLMV ARKETS May 22-23, 2024 |:

Step 3

Discourt rate catermined s & porticlio Stop 3: Reflecting varintions in discount rute

Wizcoum expected Il Based on weighted cast of capital
cazrh foes o Hensitivity analysis Baild-igp aasmplisng

Step 4 Reflecting warlations In assumptions for
. nks, default rafes, loss given
Senalivity andlys default, #ic

The loan and bormower fsk characieristics are reflected in The lnan and bomower risk charactenstics ame rafleclted in
the gxpected cash flows the ppplied viglds

1
Lees



Data Requirements and Valuation Approach

The valuation of NPL requires many model parameters by asset class and workout strategy.

The chart shows different model parameters for different workout scenarios in a decision tree structure.

«—— Probability of Workout Scenario —»

|
Unsecured, H Property Mon-Property Guarantees MNew interest
<—— Workout Scenarios ——> [l Model Parameters \l R e ki Repayment
|
Recovery Curve: Market value Valuation Number of Haircut per Time to i Valuation Time to Mew maturity/ Time to
decline haircut auctions auction Foreciosure cost resolution e Haircut Foreciosure cost Halrcut resalution 5 schedule FREAERR LR resolution
ﬁﬁ;?:?::{ Property type Valuation type Property type SiE Collateral type Guarantor type Provincial court
Area, Default Stage of legal PD, LGD, EAD
[Borrower Age, Br :
ovindal court
ast behavi — .
Source: nplmarkets.com

PrDPO/ Pr Cure/

it Short Sale Repayment

Performing
discount rate

World Bank Financial Sec

SE] NPLMARKETS May 22-23, 2024



NPL Valuation and Backtesting: Historical and Predicted Cash Flows

Investor IRR is key valuation input but hard to observe.

» Valuation assumptions require regular validation and
back-testing in turn requiring a data warehouse.

» Gross cash flows and recoveries net of all expenses
and fees need to be compared with predicted cash
flows (business plans).

« Both the amount and timing of cash flows need to be
validated and back-tested.

» Market benchmarking compares sellers’ own
experience with market recovery curves.

« Analysis of transaction prices to determine fair value.

QINPLV ARKETS

Futura Orig Dec22

Asset performance

2019-06-30

Liability cash flows

Porfommange nkage  Loan oy Loa Benchmarking Deal Summary
Portfolio PETfDI’H‘IE nee Salecions Clusters Settings Projections
Post Cutaff Date =
& o
i o
k] S— i
E i
g i e
E I —~ P y
& e
T, T f ’
g e f;f |
El e _—
: =]
' P _F—%__._r
=F -
—=7

P ool Dgter

- OF _BP_Owig: Grass collectian CF _A<t: Total grass collection CF_BP_Crt Graas cellectian B basshing - Groas dispasition pr

World Bank Financial Sectt
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Annex: Introduction NPL Markets Ltd.

NPL Markets operates in 28 jurisdictions mainly in Europe, US, Canada, Brazil, Mexico and South Africa
1500 institutional investors, 3 million non-performing loans uploaded and valued across 1250 portfolios
More than 15 million performing loans mapped and valued on the platform

Access to derived data from over 100m loans, both performing and non-performing

Our main clients include banks, specialised lenders, asset managers, hedge funds, private equity and servicers

Supranational partners

NPL Markets has a cooperation agreement with the International Finance Corporation (IFC) in Brazil and Mexico
NPL Markets sits on the European Commission NPL Advisory Panel

Research study on NPL transaction platforms in Asia with the Asian Development Bank and the World Bank

Research & Awards

Global NPL monitor and projections based on IMF WEO scenarios https://NPL Markets.com/en/research
Digital Banker Global BankTech Award 2023: Best Data as a Service Provider

Structured Credit Investor 2022 Award: Contribution to Market Development

World Bank Financial Sector A

ﬁ’ NPLYMARKETS May 22-23, 20 n




NPL Trading Platforms: Core Marketplace and Ancillary Services

e e

Data Preparation &

Enrichment Valuation & Analytics Marketplace Reporting Datahub
e Automated data e Loan-by-loan and portfolio e Primary & secondary market e Performance cash flow e Multiple data sources
standardisation valuation e Investor database monitoring e Performing and non-
e Automated data validation e |FRS 13 fair value, IFRS 9 e Streamline processes e Regulatory and business performing data
e Consistency checks ECL, bank valuations e Tender or auction processes reporting e Wide range of key market
e Missing data checks e Benchmarking/stress e Live deal monitoring e Securitisation reporting indices
e User defined and regulatory testing/scenario analysis e Document exchange including waterfalls e Market trends
templates e Perimeter optimisation functionalities e Valuation reporting e Calibration of credit
e Automated data feeds e (Cluster/segmentation/ e Communication tools e Data repository and access models and curves

geographical analysis Integrated VDR for diligence controlled VDR disclosure e Research

p World Bank Financial Sector
QINPLVARKETS vay 2225008



Data Requirements for NPL Transactions

Data extraction, validation and standardisation for valuation and disposal processes

Raw data
download from
source system

Loan, Borrower,
Collateral, Legal,

Conform
data tape

Match investor
expectations and
analytics data

Collections,

PrOVISIONs, warehouse (NPL
template or other

Unstructured tailor-made

documents templates)

Transformation
& Validation

Data Extraction

Conduct internal
loan valuation

Upload
standardized data,
enrich tape with
missing data. Run
valuation
scenarios and
impact on seller

Seller
Valuation &
Due Diligence

Segment portfolio

Zoom into each
segment to review
workout and
valuation
assumptions.

Segmentation
& Optimisation

Create optimal
workout strategy,
and deal structure

Identify investor
opportunities with
optimal deal
structures (e.g.
outright sale, AMC,
JVs, ABS)

Strategy &
Deal
Structures

Receive optimal
investor prices on

final transaction

Fine-tune final
auction to optimise
portfolio allocation
and economic
benefits.

Optimal Offer
& Auction
Process

Data Migration
and Servicer
Performance

Transfer to new
servicer. Create
detailed online
collection reports,
supervisory
disclosures

Online Servicer
Reports &
Monitoring

Data Preparation

Data tapes with performance data

f:‘l NPLMARKETS

Valuation & Analytics

Valuation assumptions and pricing parameters

World Bank Financial Sector /
May 22-23, 2024

Marketplace

Market prices

Reporting

Performance data



Use of generative Al large language models (LLM) and machine learning (ML) for NPLs

The NPL transaction value chain requires both machine learning and large language models.

Data Preparation Pillar Valuation & Analytics Pillar

Large Language Models LLM Machine Learning ML ML

, Mapping,
Data Extraction & Validation & Initial DD & Price

Defining
Strategy, Timing
& Deal
Structures

Disposal
Perimeter

Remediation Consistency Discovery Optimisation

Checks

LLM

Preparation of
Marketing
Materials

Marketplace Pillar

LLM

Manage any Type
VDR for Investor of Sale Process Management of

DD Management NBO/BO/Auction all Stakeholders

Documentation
Support &
Management

Investor Selection &
Management

Source: https://www.nplmarkets.com/research/
& World Bank Financial Secto
CINPLMARKETS May 22-23, 2024

Post Deal
Execution,
Reporting &
Support




