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Introduction 

IFRS 9 defines expected credit losses (ECL) relative to a financial instrument as the difference between 

contractual cash flows due and the cash flows that are expected to be received. The standard provides 

only a high-level definition of ECL and does not prescribe any particular methodology to calculate it in 

practice. 

The most common approach is to calculate ECL as the sum of the marginal future expected losses in 

each period following the reporting date. Future losses are estimated using Probability of Default (PD), 

Loss Given Default (LGD) and Exposure at default (EAD). This approach allows to leverage existing 

models and risk parameters, as PD, EAD and LGD are commonly used for risk management and for 

other regulatory requirements (IRB).  

However, for very short-term exposures (typically under six weeks) calculating ECL directly from 

discounted cash flows approach can be more appealing. This is because short term lenders might not 

even have existing PD/LGD/EAD models (no IRB requirements) that can be calibrated for IFRS9 

purposes. Even when existing models are available, it is likely that they would need to be subjected to 

significant modifications/recalibrations. Short term exposures are typically associated with very high 

interest rates (over 1000% per year) and therefore the exact timing of default and recoveries makes a 

significant difference in the calculation of ECL. Unsecured PD/EAD/LGD models are typically based on 

a 90-days past due default definition which would not be appropriate in this case. Therefore, a 

discounted cash flows approach, that requires developing only a single model for estimating future 

cash flows might be advantageous. 

Discounted Cash Flows versus Discounted Losses approach 

The calculation of ECL through Discounted Losses can be formalised as:  

𝐸𝐶𝐿 = ∑
𝑃𝐷(𝑡)𝐿𝐺𝐷(𝑡)𝐸𝐴𝐷(𝑡)

(1 + 𝐸𝐼𝑅)𝑡
𝑡

 

where ECL is the expected Credit Loss at the reporting date; t is time after the reporting date; PD(t) is 

the Probability of Default at time t; EAD(t) is the Exposure at Default given default at time t, LGD(t) is 

the Loss Given Default for default occurring at time t and EIR is the effective interest rate. 

Using the Discounted Cash flows approach, ECL would be formulated as: 

𝐸𝐶𝐿 = 𝐵𝑎𝑙𝑎𝑛𝑐𝑒 −∑
𝐶𝑎𝑠ℎ(𝑡)

(1 + 𝐸𝐼𝑅)𝑡
𝑡
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Where ECL and Balance are at reporting date and Cash(t) is the amount received in period t after the 

reporting date. 

Despite being based on different variables, the two formulations are in theory equivalent. In the 

Discounted Losses approach, post default cash flows are discounted to the time of default to 

determine LGD and losses at default, that are subsequently discounted from default to the reporting 

date. In the Discounted Cash Flows approach, cash flows are discounted directly to the reporting date. 

The equivalence of the two approaches can be illustrated considering a simplified example. Assume a 

£300 bullet loan due in 30 days, with a 0.52% daily effective interest rate, resulting in a contractual 

due cash flow of £350. ECL is clearly 0 when the payment is received on time (£300-

£350/(1+0.52%)30=0). If the payments are received 30 days after the due date, both approaches result 

in a loss of £42.8 as demonstrated in the following figure. 

 

Figure 1 – Equivalence of Discounted Cash Flows and Discounted Losses approaches 

The advantage of the discounted cash flow method is that only one model is need to forecast future 

cash flows, whereas typically the discounted losses approach requires three different models for PD, 

EAD and LGD1. On the other hand, using PD, EAD, LDG can be useful for risk management purposes 

to understand what drives expected losses.  

On the other hand, with the Discounted Cash Flow method it is harder to take into account the timing 

of expected default events, which is an important aspect in the IFRS 9 calculation of ECL. The standard 

requires to calculate 12-month ECLs (the portion of the lifetime ECLs that result from defaults within 

12 months after the reporting date) for those exposures where no significant increase in risk since 

origination has been observed (Stage 1). Lifetime ECLs (losses that result from all possible default 

events over the expected life of the financial instrument) are required when significant increase in risk 

is observed, or for impaired exposures (Stage 2 and Stage 3 respectively).  

                                                           
1 Unless losses are estimated directly with a single model though this is generally considered as a very 
simplified approach 



 
 

3 
 

However, for short term exposures2 there is no difference between 12-months ECL and lifetime ECL.  

Therefore, the Stage definition is only relevant for reporting purposes, and it can be based on simple 

rules that take into account days past due. 

 

 

Cash flow forecasting model design 

A key decision for the design of an effective cash flow forecasting model is the definition of an 

appropriate dependent variable. Suitable choices are: cash received as a percentage of original 

principal funded; and cash received as a percentage of outstanding balance. The first option is simpler, 

but it can result in inconsistent results (future cash flows higher than outstanding balance). The second 

option avoids this drawback, but it requires a separate forecast of outstanding balance.  

In terms of predictor variables, the simplest option is to consider a segmentation by time on book and 

vintage period. This is very similar to the Chain Ladder framework commonly used to estimate future 

losses in the Credit Risk and Insurance sectors, and it has the advantage that it is easy to implement 

even in a spreadsheet format without the need for dedicated statistical software packages. Time on 

book and origination periods should be at weekly level for short term loans.  

A more sophisticated option would be to fit a regression type model to include multiple predictor 

variables. The most important predictors should be origination date, week on book and outcome date. 

Other variables could be tested for seasonality effects (month of the year, week of the month). Note 

that there is perfect collinearity among outcome date/maturity/origination and therefore suitable 

estimation techniques such as Partial Least Squares need to be employed when these three variables 

are included as predictors. 

Regression type models can be fit at segment level or at account level. The advantage of fitting account 

level models is that the timing of cash flows can be modelled accurately. Vintage level models 

aggregated by week require an approximation in terms of timing of cash flow (for example it needs to 

be assumed that cash flows for the entire Vintage are received in a particular day of the week). 

Furthermore, powerful account level variables such as origination credit score can be considered 

when account level models are fitted.3 

Case study 

In the following case study, a sample of a short-term lender’s historical data was used to test the 

discounted cash flow approach for the calculation of IFRS 9 expected credit losses. The sample was 

taken from the portfolio of single payment loans with a maturity within 21 and 28 days. 

                                                           
2 Up to 12 months if a 1 day past due default definition is used, or 9 months if a typical 90 days past due 
definition is used 
3 It is also possible to consider segmentation at day level to model accurately the timing of cash flows. And Credit 
Score could be introduced as a segmented variable. In this case though, the advantages of segmentation in terms 
of reducing the size of the development sample are likely to be small, and account level models would be a more 
straightforward choice.  
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Cash flows were estimated through a regression model based on data segmented by origination week 

and weeks on book. The outcome variable was cash received in a period divided by the outstanding 

balance at the end of the previous period. The predictor variables were origination week, outcome 

week, weeks on book, outcome month within year, origination week number within month, outcome 

week number within month. All predictors were modelled as categorical variables. As noted in the 

previous section, given collinearity issues, a Partial Least Squares approach was implemented (this is 

essentially a principal components regression). 

The predictor variables were regressed on the natural logarithm of the outcome variable, so that the 

final model could be expressed as a product of different multipliers due to different effects4. 

Cash flow as % of balance = Product of the Multiplier for each effect 

Future balances were forecast as: balance previous period + interest accruals - estimated cash 

received in the current period.  

The key driver of future cash flows is the number of weeks on book. As shown in the following figure, 

80% of the outstanding balance in week 3 is expected to be received in week 4. Note that prepayments 

are allowed, therefore payments are expected even before the due date. After week 4, expected 

payments drop significantly.  

 

Figure 2 -Weeks on book multiplier from regression model 

Historical repayments vary significantly for each origination period. The following figure shows that 

while there was no change in the overall origination quality in the period considered, there is 

significant volatility in the estimated multiplier for each period. Payments for one vintage can range 

from 40% higher than the average (multiplier=1.4) down to 40% lower than the average 

(multiplier=0.6). 

                                                           
4 The multipliers are the exponents of the coefficients estimated by regression 
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Figure 3 - Origination Week Multiplier from regression model 
 

There is also considerable variability in repayments by outcome week, but without a discernible 

underlying trend, as shown in the following figure.  

 
Figure 4 -Outcome Week Multiplier from regression model 

 

The coefficients of these independent variables are very volatile, however they are important in acting 

as controlling variables in the regression to give an unbiased estimate of the week on book multiplier. 

Typically, the outcome week multiplier would be modelled as a function of macro-economic variables 

to allow forecasting future values conditional on assumed economic scenarios. However, given the 

short-term nature of the product, the high volatility of the estimated coefficients and the fact that no 

overall long-term trend was apparent in the corresponding time series (see Figure 3), future values 

were simply set to 1 (equal to average) for forecasting purposes.  

The other predictors that were considered (outcome month within year, origination Week within 

month, outcome week within month) were found to be useful in explaining the variation of the 

historical repayments. In particular, a significant result was found for the outcome week with month 

variable: repayments in the last week of the month are typically 40% higher than average (multiplier 

= 1.4). This is consistent with business logic since most employees receive their salary at the end of 

the month. 
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Despite the significant volatility in repayment behaviour by outcome period and origination period, 

the model provides sufficiently accurate predictions out of sample. The model was tested on vintages 

between 05 and 156 weeks on book.  

The following shows figure compares out of sample actual versus expected cash flows (in log scale). 

This shows that the model provides good unbiased estimates of future cash flows over a very wide 

range (from < £100 to over £1,000,000,000).  

 

 

Figure 5 – Actual versus expected (out of sample) Cash Flows 

 

More importantly, ECL given estimated cash flows are compared to ECL given actual cash flows in the 

figure below. The estimated ECL for each vintage can be considered satisfactory. Clearly for recent 

vintages there is more discrepancy between actuals and expected since a larger part of the vintage’s 

total future cash flows are estimated (in particular the most significant payments in weeks 3 and 4 

that have the largest impact on the resulting ECL). It is interesting to note that there seems to be a 

strong periodicity in actual ECL by weeks on book, and that the model is able to replicate this 

effectively, regardless of the observed significant volatility in the repayments by outcome date and 

origination week. 

                                                           
5 Week on book has been defined as the difference between outcome week and origination week. Therefore, 
week on book 0 is the week during which the loan is originated 
6 The model accuracy is tested only on vintages with less than 15 weeks on book because for older vintages the 
outstanding balances and the expected cash flows are insignificant.     
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Figure 6 – Actual versus expected ECL 

The results can also be expressed in terms of ECL as a percentage of outstanding balance for each 

vintage. As shown in the following figure, model estimates are consistent with actual results over the 

entire range of ECL vs Balance ratios, from around 1% for recent vintages to almost 90% for older 

vintages (for which the balance is low, and most of this balance is lost as future recoveries are very 

small). 

 

Figure 7 – Actual versus expected ECL as a percentage of Outstanding Balance 

Final Remarks 

Calculating Expected Credit Losses using a discounted cash flow approach could be an attractive 

option for many short-term lenders, especially for those that cannot leverage existing PD, LGD and 

EAD models. The approach requires developing only a single model to estimate future cash flows and 

it can be easily implemented in Excel with a suitable segmentation at weekly level without the need 

for advanced statistical software. As shown in the case study, even though historical cash flows were 

characterised by significant volatility, it was possible to predict with sufficient accuracy the total 

discounted cash flows, resulting in robust estimates of Expected Credit Losses. 

For further information contact Edoardo Turano at edoardo.turano@4-most.co.uk. 
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