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Proactively Managing Through-the-Cycle Risk Prediction

Dynamic Scores

Michael Cohen
Principal Scientist, FICO

Presenter
Presentation Notes
FICO Labs – some early results, some speculation
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Credit Scores and the Changing Economy

• Current practice is to rebuild scores when the economy changes sufficiently

• Belief is that changes to the economy result in . . .
─ Decrease in Power of scores
─ Odds-to-Score alignment changes
─ Changes in Rank ordering of consumers

• Dynamic Scores are an alternate approach to current practice, allowing for 
scores to change dynamically with the economy, while maintaining power, 
alignment and allowing for rank-ordering changes

Presenter
Presentation Notes
Banks monitor score power and odds-to-score alignment, and when these degrade significantly rebuild the score

Some of the power can be maintained by allowing for rank-ordering changes, but some of the change in power is due to the change in the inherent predictability of the data.
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Data

• Broad-based sample of US Credit Bureau Data

• Data from October 2005-October 2014, snapshots (mostly) every six months

• 24-month credit delinquency performance on all scores
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Key Economic Indicators, United States
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Presenter
Presentation Notes
Now in the US we're possibly on the back end of an economic expansion, so this is becoming an urgent problem! 

Explain graph the economy
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Business As Usual
Score developed in “Boom” economy

Development sample
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Presenter
Presentation Notes
Introduce graph; explain x-axis; get everyone comfortable; warn them they’ll see a lot of graphs of this form

Everyone knows the economy changed dramatically during this time period . . . 
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Business As Usual Realignment

• Banks calculate log-odds to score relationship based on observation A through 
performance B:
─ 𝐥𝐥𝐥𝐥 𝐨𝐨𝐨𝐨𝐨𝐨𝐨𝐨 = 𝛂𝛂𝐀𝐀 ∗ 𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒 + 𝛃𝛃𝐀𝐀

• Use this relationship to get best estimate of odds at time B for use in strategies, 
reserve setting, etc.

24 months

A CB

24 months

Presenter
Presentation Notes
Note that in practice, there will be some time elapsed to gather data, perform recalibration, etc, but for this presentation we are presenting the best-case scenario

You basically assume instanteous rebuild/recalibration and implementation - theoretically feasible but practically impossible.
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Standard Scores:  Power and Recalibrated Alignment
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Rebuild Models; power and alignment

Boom Develop
Bust Develop

Bust Implement
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Power of models depends on economic circumstances
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Think about score power like this:
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Presenter
Presentation Notes
Note that Boom model starts to outperform Trough model in 2012
“History Doesn’t Repeat, but it does rhyme”
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Why Are We Throwing Away 
Scores?

Presenter
Presentation Notes
Why do we throw away these scores?
Let’s pretend we had bust score way back in 2005
Highlight pure out of time 
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Dual Recalibration

• Normal Recalibration:
─ Banks calculate log-odds-to-score relationship based on observation A through 

performance B:
─ 𝐥𝐥𝐥𝐥 𝐨𝐨𝐨𝐨𝐨𝐨𝐨𝐨 = 𝛂𝛂𝐀𝐀 ∗ 𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒 + 𝛃𝛃𝐀𝐀

• Dual recalibration:
─ 𝐥𝐥𝐥𝐥 𝐨𝐨𝐨𝐨𝐨𝐨𝐨𝐨 = 𝛂𝛂𝐀𝐀 ∗ 𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁 + 𝛃𝛃𝐀𝐀 ∗ 𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁 + 𝛄𝛄𝐀𝐀

24 months

A CB

24 months
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Dual Recalibration; Power and Alignment
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Presenter
Presentation Notes
This is going to be the most challenging to explain I think because you are using a score from the future.
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Dual Recalibration:  An alternate view

𝐥𝐥𝐥𝐥 𝐨𝐨𝐨𝐨𝐨𝐨𝐨𝐨 = 𝛂𝛂𝐀𝐀 ∗ 𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁 + 𝛃𝛃𝐀𝐀 ∗ 𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁 + 𝛄𝛄𝐀𝐀

λ𝐴𝐴 =
𝛼𝛼𝐴𝐴

𝛼𝛼𝐴𝐴 + 𝛽𝛽𝐴𝐴

1 − λ𝐴𝐴 =
β𝐴𝐴

𝛼𝛼𝐴𝐴 + 𝛽𝛽𝐴𝐴

Scaled Combination = 𝛌𝛌𝐀𝐀 ∗ 𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁 + 𝟏𝟏 − 𝛌𝛌𝐀𝐀 ∗ 𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁

What does λ𝐴𝐴 look like over time?

Presenter
Presentation Notes
Simplest approach:  Logistic regression
Logistic regression is a simple way to build a model predict a binary target,
Many people use this to build risk models.
Here, we’re using a very simple form, only two variables.  Now, I’ll note that this requires the performance information, you need to know for each observation if the account was good or bad.


Note a couple of things:

First, ultimately all this is is scaling the logistic combination.  The base logistic output would be on a log(odds) scale, this now puts it onto the same scale as our scores.  Moreover, if we scale the peak and trough score to the same scale, the combined score should also be on this scale.
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Score Combination Parameter Versus Economic Data

R2 = 
94%!!

US unemployment rate (inverted)

λ

18 month lag

Presenter
Presentation Notes
Lag employment
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Dynamic Score Formulation

Dynamic Score
= λ 𝑒𝑒 Boom Score + (1 − λ 𝑒𝑒 ) Bust Score

λ→ λ(𝑒𝑒)

𝑒𝑒 = Vector of Economic 
Variables

λ(𝑒𝑒)→ [0,1] 

• For this data, 𝑒𝑒 is unemployment with an 18-month future lag

• This approach may require forecasts of economic values dependent 
upon what data best fits the λ 𝑒𝑒 model 

Presenter
Presentation Notes

 𝑒  is a summary of the economy at a given point in time
 𝑒  can include both forecast and historical information
λ  𝑒   is a model that turns this forecast into a number between zero and one
λ  𝑒   is the weight we put on peak score at any point in time



λ  𝑒   Peak Score +(1−λ  𝑒  ) Trough Score 
Where  score 1  is a score built during the best time in the economy (“peak model”)
 score 2  is a score built at the worst time in the economy (“trough model”)
So, let’s note . . . 
Rank ordering of consumers can be different from score 1 and score 2
Thus as weights get to be bigger/smaller on score 1 vs score 2, rank ordering can change
We’ll go into details in a bit about where these scores and this function relating lamba to the economy come from . . . .
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Dynamic Score Power And Alignment
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Summary

• Standard redevelopments and recalibrations of scores results in slow, delayed 
reactions to changes in economic circumstances

• Combining boom and bust scores in a two-variable logistic regression improves 
upon either score individually, but is still slow to react to changes in economic 
circumstances

• Forecasting the optimal combination provides improvements that give rise to 
Dynamic Scores that are almost as good as the optimal score at any given point 
in time
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“History never repeats itself, but it 
rhymes.”

Mark Twain (attributed)

Presenter
Presentation Notes
Conclusions:  Verbal

We will be accumulating additional snapshots and checking to see whether this approach validates.

There is quite a bit of speculation in this presentation . . . We ultimately have just one data point
This approach works on US credit bureau data, South African data (client did not want us to share data), investigating on US behavior data
There is information in old scores
Appropriateness of a score is connected to the economy
Unknown:
Is this connected to unusual behavior in the economy in the late 2000’s?  Will this generalize?
We challenge you to see if this generalizes . . . There could be opportunity here for those that are willing
(i.e., beg for data!)
Will this only work in mature credit markets; i.e., if there are enough changes in consumer behavior due to rapid changes in lending/consumer behavior unconnected to economic changes, this approach may not work 
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Thank You
Michael Cohen
+1 303 323 1583
michaelcohen@fico.com



© 2015 Fair Isaac Corporation. Confidential. 21

Appendix: EII alignment
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