
K Sriram, Consulting Actuary

Expected Credit Loss Framework Under IND AS109



Agenda

• Credit Loss: Basel Perspective

• Credit Loss: IAS 39 Vs IND AS 109

• Building Blocks of ECL

• Demystifying PDs: A Numerical Example

• Methodologies for Estimating PD

• Transition Matrix Approach

• Vasicek Model

• Regression Approach

• Sample Disclosures

• Actuarial Involvement

• References 

www.actuariesindia.org



Credit Loss: Basel Perspective
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Typical Credit Loss Distribution for a Loan Portfolio



• In this figure, X axis represents potential credit loss and Y axis measures the frequency of loss

• Skewed & Leptokurtic Distribution

– Normal Distribution Vs Heavy Tailed Distribution

• A = Expected Credit Loss [ECL]:provision is set up and allowed for in pricing

• B = Unexpected Loss [UL] : capital is set aside 

• C = Stress Loss : minimize the likelihood of the occurrence of a stress loss

• Basel II Capital Requirement for Unexpected Credit Loss = 99.9% one year VaR

• ECL = EAD*PD*LGD

• EAD = Exposure at Default for a loan

• PD(i) = Probability of Default of the loan

• LGD= Loss given Default of the  loan

• Overall ECL = sum of ECLs of all the loans in a portfolio

• Focus of INDAS109 is on ECL only
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Credit Loss: Basel Perspective (continued)



Credit Loss: IAS 39 Vs IND AS 109
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IAS 39 IND AS 109

Old accounting standard New accounting standard

Uses an incurred loss approach Introduced expected credit loss approach

Credit losses are recognized only when 

there is objective evidence of impairment.

Credit losses are determined based on 

anticipated  future events and conditions.

The approach is reactive The approach is proactive

It relies on historical data and actual events 

to determine credit losses to be recognized

It uses broader range of information 

including historical data, current conditions, 

reasonable future forecasts.



Incurred vs Expected Credit loss approach
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Header Details

Definition of default When a company consider a financial asset to be in “default”. E.g. when a 

borrower account becomes more than 90 days.

Exposure at default 

(EAD)

Gross exposure of financial asset for the company.

Loss given default (LGD) Expected losses on the EAD given the event of default. This considers 

factors like collateral value, time value of money. We can analytically 

consider it as (1 – recovery rate).

Lifetime ECL Lifetime ECL are the expected credit loss resulting from all possible 

default events over the expected life of a financial instrument. 

12 month ECL Portion of lifetime ECL that represent the ECL’s that result from default 

events on a financial instrument that are possible within 12 months after 

reporting date.

Key Terms
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Key Terms

Reference – Shriram finance Limited, Group’s internal credit rating grades

Header Details

Probability of default It is the estimate of likelihood or risk of default occurring over a 

particular time horizon. It is usually derived from past trends of default 

across identified homogenous portfolios. 

Days past dues (DPD) Number of days borrower has missed a payment or has been late on 

payment.



Expected credit loss

• Expected credit loss (ECL) can be defined as difference between cashflows due under the 

contract (financial asset) and cash flows an entity expects to receive. 

– E.g. a company owns a home loan portfolio that contractually due to give $1M each year for next 10 

years. But factoring credit risk the company only expects $0.9M for first 5 years and $0.8M for 

remaining period.

– So expected credit loss is the $0.1M for first 5 years and $0.2M for remaining period.

• ECL can also be defined as unbiased probability weighted amount based on possible outcomes 

considering risk of credit loss even if probability is low.

ECL = ∑ PDt * LGDt * EADt * Dt

– Where PD – probability of default at time t

– LGD – Loss given default at time t

– EAD – Exposure at default at time t

– D – discount factor for time t
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Three Stage Framework
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Stage 1 Stage 2 Stage 3

Definition From when a financial 

instrument is initially 

recognized, no significant 

increase in credit risk is 

observed.

From when a financial 

instrument is initially 

recognized, there is a 

significant increase in 

credit risk.

When a financial 

instrument is considered 

credit impaired. 

ECL 

Measurement

ECL is measured based on 

default events possible in 

next 12 months.

ECL is measured based on 

lifetime expected credit 

losses.

ECL is measured based on 

lifetime expected credit 

losses.



Expected credit loss Recognition: Accounting Mechanics

• ECL for Debt Contracts Measured at Amortised Cost

– Debit P&L and net off the cumulative provision from the amortised cost of the debt contract

• ECL for financial assets held at fair value through OCI

• ECL for off balance sheet items: Financial Guarantees

– ECL = EAD * PD *LGD * CCF where CCF [Credit Conversion Factor] as per RBI norms is 100%

• ECL for off balance sheet item: Loan Commitment 

– ECL =  EAD * PD * LGD * CCF.

– As per Basel framework CCF is 20% if the original maturity of the loan is below one year; and 50% otherwise

• Impairment Reserve : RBI Guidelines for NBFCs
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ECL for Financial Assets held at Fair Value Through OCI 

– A Numerical Example

• Investment in AAA rated bonds at initial recognition = 1000

• Coupon Rate = 7%pa; YTM at initial recognition = 7% pa; Term = 5 years; annual coupons in arrear

• End of Year 1; YTM on AAA rated bonds increased to 8%pa; Bonds under consideration were downgraded to AA; and 

yield on AA rated bonds = 9%pa

• Value of the bonds at i = 8% pa is

• = 70 * PVIFA (8,5) + 1000 * PVIF (8,5) = 960

• Value of the bonds at i=9%  is 

• = 70*PVIFA (9,5)+1000*PVIF (9,5) =922

• End of Year 1

– Carrying Cost of bonds at FV = 922

– Total reduction in  Value = 1000 – 922 =78

– Reduction attributable to market risk = 1000 – 960 = 40 = OCI Component

– Reduction attributable to credit risk = 960 – 922 =38 = charge to P & L [ECL]
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Demystifying PD Terminologies : A Numerical Example

• Basic Data
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Calendar Year Loans In force BoY Number of Defaults Loans Inforce EoY

2021 5,400 459 4,941

2022 4,941 681 4,260

2023 4,260 420 3,840



Numerical Example - Continued

• 12 Month PD = 459/5400 = 8.5%

• Two Year PD = [459+681]/5400 = 21.1%

• Marginal PD for Year 2 = 681/4941 = 13.8%

• Three Year PD = [459+681+420]/5400 = 28.9%

• Marginal PD for Year 3 = 420/4260 = 9.9%
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Numerical Example - Continued

• PD Term Structure

• Relationship between Marginal PDs & Life Time PDs

=> 0q1=q1

=>  [1-0q1]* [1-1q2]= [1-0q2]

[1-0.085]*[1-1q2] = [1-0.211]

1q2=13.8%

=>  [1-0q1]* [1-1q2] * [1-2q3]= [1-0q3]

[1-0.085]* [1-0.138] * [1-2q3] = [1-0.289]

2q3= 9.9%

• Roll Forward Rate Approach

• Analogous to mortality rates

• Curing Effect

• Point in Time PD = 12 month PD with a one year forward looking window- influenced by current economic conditions 

impacting the borrower’s credit worthiness –relevant for ECL calculation 

• Through the Cycle [TTC] PD- average 12 month PD -averaged over an entire economic cycle-Basel IRB Framework
www.actuariesindia.org

Time Horizon 1 2 3

Probability of Default 8.5% 21.1% 28.9%



ECL Calculation : A Numerical Example

• Basic Data

– Loan Amount = 600,000

– EIR [Effective Rate of Interest] = 10% pa

– LGD [Loss Given Default] = 30%

– Risk Free Rate of Interest = 7 % 

– Loan to be repaid in three equal annual instalments [not EAI]

– PD Term Structure as discussed in the previous numerical example 

– Loan Stage for the purpose of ECL Calculations = Stage 2

– PC[Year 1 ECL] = 600,000 * 0.085*0.3 * PVIF(7,1) = 14,305

– PC[Year 2 ECL] = 400,000 * (1- 0.085) * 0.138 * 0.3 * PVIF(7,2) = 13,199

– PC[Year 3 ECL] = 200,000 * (1- 0.211) * 0.099 * 0.3 * PVIF(7,3) = 3,820

– = 31,324

– If the loan was in stage 1, then ECL = 600,000 * 0.085 * 0.3 = 15,300
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Deliberations on Actuarial Involvement

    
     
     
     
     
     
     
     
     
     
     
     
     
     
   



Methodologies for Estimating PD

• Level 1 Classification

– Credit Scoring Models

– Structural Models

– Reduced Form Models

• Level II Classification

– Credit Scoring Models 

• Logistic Regression Model

• Multiple Discriminant Analysis (MDA) Approach

– Structural  Models 

• Merton Model

• Vasicek Model

– Reduced Form Models 

• Migration (or Transition) Matrix Approach

– Inputs:  Historical Data on Exposed to Risk and Default Statistics

– Required: Forward Looking Estimates
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Credit transition matrix
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Credit transition matrix (CTM) shows frequency (in %) of upgrades and downgrades from one credit 

category to another over a specified period.

Average one year transition rates for long term 

rating (FY12-22) – monthly static pools
Cumulative default rates for long term ratings 

(FY89-22) – monthly static pools

Reference – CRISIL ratings – Default and rating transition study upto fiscal 2022



Multiple Connotations of PD: A Numerical Example

• Basic Data : One Year Transition Matrix

A = 0-30 days DPD

B = 31-60 days DPD

C = 61-90 days DPD

D = Above 90 days DPD
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A B C D

A 91.5% 8.0% 0.5% 0%

B 0.6% 90.6% 8.5% 0.3%

C 0.1% 2.2% 92.7% 5.0%

D 0% 0% 0% 100%



Transition Matrix Approach – Numerical Example - Continued

• Multiplying the one year transition matrix with itself we get the two year 

transition matrix as follows:

• Interpretation of the Above Matrix

• Assumption of Time Homogeneity

• Allowance for Curing Effect (?)
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A B C D

A 83.7% 14.6% 1.7% 0.05%

B 1.1% 82.4% 15.6% 0.9%

C 0.1% 4.1% 86.1% 9.7%

D 0% 0% 0% 100%



Vasicek Model

    
     
     
     
     
     
     
     
     
     
     
     
     
     
   



What the Model does and Model Assumptions

 • What the Vasicek model does is to transform a historical default probability measure into a 

forward-looking default probability measure

• To do so, the model makes certain assumptions

 We will assume a homogeneous portfolio of N loans

✓All N loans are of equal amounts

✓Each loan has the same probability of default (p)

✓The correlation coefficient  between the asset values of any two borrowers 

in the portfolio is the same e.g. Rho = 0.15

✓The same remaining term to maturity for all the loans e.g. = 5 years

• Later on, we will examine whether the model works for non-homogeneous portfolios



Anatomy of the Model
 

• How does the model define probability of default

  p= Prob[A(T)<B]

• The model recognises the fact that between today and time T the value of the assets will fluctuate. In other 

words, sufficiency of assets today does not necessarily guarantee sufficiency of assets at time T

• Asset value fluctuation between today and time T is not deterministic 

• There is a random component built into the fluctuation of asset values between  today and time T

• The Vasicek Model states that this random component of the fluctuation (X) will follow a Normal 

Distribution with mean 0 and standard deviation of 1. 

        In other words, X is a Standard Normal Variable (SNV)

• The Vasicek model also states that this random component X will be influenced by both economy-wide 

factors (S) and the borrower specific factors (Z)

• The model assumes that the borrower specific factor will be independent across borrowers- analogous 

to the unsystematic risk of an equity portfolio



Anatomy of the Model
 

• The model states that the relationship between X, S and Z can be expressed as 

 X = Sqrt of Rho*S+Sqrt of (1-Rho)*Z

In a large  loan portfolio ,idiosyncratic factors

• The model now builds this relationship between X, S and Z into the default probability definition 
which is 

  p=Prob[A(T)<B]

And derives a new formula for p which is

  p(*) =Normal probability Value of the factor 

                                                    (Normal inverse of p – Sqrt of Rho*S)divided by Sqrt of (1-Rho)

• p(*) is called as the forward- looking default probability measure



Numerical Example 
 

• Step 1: Define the historical probability measure 

  E.g.: 12-month probability of default = 4%

• Step 2: We will define the relevant systematic or economy wide factor(s) as the growth rate in real 
GDP( r)

• Step 3: We will assume the forecasted value of r for 2024-2025 is 5% pa.  

• We will also assume that the average value of r over the period 2014 to 2024 has been around 7% 
and the standard deviation of r over 2014 to 2024 is 4% pa

• Step 4: We will now standardise the value of S (called as Z value)

  Z Value = (5% - 7%) /4% = -0.5

The economy has underperformed relative to its  historical average growth rate

 



Numerical Example
 

• Step 5: Now we will go back to the definition of p(*) and estimate each component of p(*)

a) Normal Inverse of p = Normal Inverse of (0.04)=-1.75 = ordinate value

b) Sqrt Rho * S =Sqrt of 0.15 * (-0.5) = 0.387 *(-0.5) = (-) 0.194

c) Sqrt of (1-Rho) = Sqrt of (1-0.15) = Sqrt of 0.85 = 0.922

d) Factor = [-1.75-(0.194)] / 0.922 = -1.688

e) Normal probability value of -1.688 = 0.046=4.6%

f) Forward looking 12- month default probability measure =4.6%

g) Why is the forward- looking measure of default probability>historical default probability

 



Additional Observations  

• Will this model work for non-homogeneous portfolios ?

• Reference: Guillermo Magnou “Modelling Credit Risk: The Loss 

Distribution of a Loan Portfolio” University of the Republic Uruguay [May 

2018]

 



Regression Methodologies

• Two Variable Regression Analysis

Y = bo+b1X+U

• Multiple Regression Analysis

Y = bo+b1X1+ b2X2+….. BnXn

• Logit Model [Logistic Regression]

Y = ln[q/1-q]= bo+b1X+ U

Where q is the default probability
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Sample Disclosures –Based on 2022-2023 Annual Reports

A. Grouping of Loans
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Entity Shriram Finance HDFC LIC Housing Finance

Grouping Basis Secured Loans for 

new vehicles ; 

Secured Loans for 

Used Vehicles

Gold Loans

MSME Loans

Two Wheeler Loans 

Personal Loans

Individual Loans 

segmented on the 

dimensions of (a) 

housing and non-

housing; (b) 

salaried and self 

employed; and © 

geographical 

locations

Non-Individual loan 

book is segmented 

corporate finance, 

construction finance 

and lease rental 

discounting

Housing Loans ; Retail 

Loans  and Project 

loans



B. Staging Criteria
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Entity Shriram Finance HDFC LIC Housing 

Finance

Stage 1 Up to 30 days past  

due (DPD)

0-30 days 

past due

same

Stage 2 -SICR 30 days  past due 31-90 days 

past due

same

Stage 3 90 days past due More than 

90 days

same

Additional Considerations Any event such as 

a natural calamity

Any legal entity in 

the borrower’s 

group filing for 

bankruptcy

Covid 

Stressed 

borrower 

segments



C.  Forward Looking PD Estimation: Methodologies
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Entity Shriram Finance HDFC LIC Housing 

Finance

PD Estimation Methodology Single Variable Linear 

Regression Model where 

the independent variable 

is identified basis the R-

squared and the 

economic intuition of the 

relationship between the 

independent variable and 

the default rates

The economic variables 

considered include the 

GDP growth, inflation 

and weighted average 

lending rate of scheduled 

commercial banks

The 

historical 

12 month 

PDs  are 

modelled 

against 

relevant 

macro 

economic 

variables to 

determine 

future 12 

month PIT 

rates and 

the PD term 

sturcture

Transition Matrix 

Approach 



D. Valuation of Collateral : LGD
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Entity Shriram Finance HDFC LIC Housing Finance

Collateral Valuation To the extent 

possible the 

company uses 

active market data 

for valuing financial 

assets held as 

collaterals

Other unquoted 

financial assets held 

as collateral are 

valued using 

models



Actuarial Involvement : Way Forward

• ECL Methodologies

• Eshimating  Credit Risk Capital 

• Work together with the accounting professionals

• Focus on Banks and NBFCs
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Appendix A-Asset classification
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1.Amortized Cost:
1. Loans and receivables: e.g. trade receivables, loans to customers, and held-to-

maturity investments.
2. Debt instruments: Non-derivative financial assets with fixed or determinable 

payments and fixed maturity fall under this category. E.g. include bonds, notes, 
and debentures held for collection of contractual cash flows.

2.Fair Value through Profit or Loss (FVPL):
1. Trading securities: e.g. include actively traded stocks, derivatives, and 

commodities.
2. Available-for-sale (AFS) securities: Financial assets that do not meet the criteria 

for amortized cost or FVOCI are classified as FVPL. 

It's important to note that the classification of financial assets under IFRS 9 depends on the entity's business 
model for managing the assets and the contractual cash flow characteristics of the assets. Entities need to 
carefully assess the nature of their financial assets to determine the appropriate classification and 
measurement category under the standard.
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