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Model Risk Management 

Managing model risk through all stages of the model’s 
lifecycle. Independent model validation is an 
important control to ensure that the highest-risk 
models across Wells Fargo are reliable, useful tools 
upon which management can rely to make critical 
business decisions. 

 
Wells Fargo Corporate Model Risk Policy 
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Model Validation 

 All models at Wells Fargo must go through model 
validation  

 

 For the most important models a validation at minimum 
entails: 

– Data integrity and reconciliation 

– Replication  

– Benchmarking (champion/challenger)  



5 5 

Challenges 

 

 Sheer number of models requires a well built model 
risk management framework  

 

 To ensure independent replication and benchmarking 
requires a powerful data management and 
computational framework 

 

 To ensure we can validate new AI models requires tools 
and expertise built on first hand knowledge 
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Liquidity and Risk 
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Liquidity Risk 

 Liquidity Risk: The risk of not being able to meet 
obligations over time period because of inadequate 
cash flow 

 Example:  

Alice wants to keep her money safe so she lent a portion of it to Bob who 
guarantees the safety and immediate access to her money. Bob is not simply a 
good Samaritan he uses a portion of Alice’s money to invest in this way he 
profits from the transaction. In day to day activities this is never a problem, 
and bob has a car as collateral worth much more than Alice could ever 
withdraw.    

As it happens scientist discover that all the oil in the world is used up and 
everyone must switch to a mode of transportation that is other than gasoline 
powered. Alice decides to withdraw all her money to buy a new electric car, but 
Bob’s investment went south and his car is now worthless! 
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Liquidity Risk Failure 

 The risk associated with having illiquid assets is often very 
rare (ex: all depositors requesting a withdrawal of funds)   

 

 When rare events happen liquidity risk can be business 
ending: 

– Bear Stearns  

– Lehman Brothers 

 

 Liquidity risk is hard to measure: 

– Time and scenario dependent 

– Perception plays a part  
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Capital Adequacy 

 Capital Adequacy: Having enough cash available to 
sustain adverse economic scenarios 

 

 Model assets and liabilities and the resultant change as 
a function of macro-economic variables 

 

 From a regulatory perspective:  Dodd-Frank Act, 
Comprehensive Capital Analysis and Review (CCAR) 
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The Need for Analytics 

 Capital adequacy lays out the requirements but how do we 
fulfill them? 

 

 

 Consider the complexity of a large bank: 

– How can you handle the massive amounts of data? 

– How can you accurately describe the state of capital adequacy? 

 To handle this challenge traditionally you have to contend 
with limited computational power and limited models. 

 A new(ish) class of models in AI and powerful computation in 
gpus are changing the game 

 

Cash was King Data is King 
* wsj 04-24-2017 
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AI in Banking 
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Artificial Intelligence (AI)/Predictive 

Banking 

 
Definition: Artificial intelligence is an umbrella term that refers to the 
development of computer systems able to perform tasks that normally require 
human intelligence. AI can process big data far more efficiently than humans 
and recognize speech, images, text, patterns of online behavior, to detect 
fraud. Bots, also known as digital assistants, are cloud-based applications that 
are used to provide information or complete specific tasks. Using voice or text, 
people can communicate with bots using natural language through channels 
such as SMS, WhatsApp, Facebook Messenger, and Slack. Companies are 
creating bots for their own needs, often in areas of customer service, and 
adding conversational capabilities to FAQ and Search.  
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AI at Wells Fargo 

Wells Fargo evaluates emerging technologies, and provides a forum for R&D 
groups across the company to evaluate and test new technologies, business 
models, processes, and programs. 

  

 We want to be where our customers are, whether online, mobile, or near 
one of our banking stores. In our innovation labs, we are exploring how AI 
technology can assist with connecting our customers wherever they are, 
such as enabling them to conduct a banking transaction while on social 
media and conversational platforms, as well as with detecting fraud. 

 We are exploring AI virtual assistants that can proactively assist customers 
through alerts, reminders, and contextual suggestions that will enable them 
to better manage their finances. 

 We believe AI is just one component – alongside in-person and call center 
support – of providing great customer service. 
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AI With The Flow 
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Realizing Economic Profit With AI  

 Traditional paradigm is to focus on increasing the prediction accuracy of 
some model. This is an increasingly costly and inefficient prospect. 
(trade off between accuracy or in-time decision) 

 

 

 Consider this line of thinking:  

– There is a hypothetical model that directly relates to monetary gain.  

– The monetary gain is proportional to the average probability of the 
model being correct(classifying a correct class or within some margin 
outputting a correct value), Pc.   

– If aside from initial costs a model that gains g more accuracy 
increases the time to predict by textra then the expected gain must be 
such that it would lead to a present value greater than using the old 
model: 

   𝑔 ≥  𝑃𝑐 (𝑒𝑟∗𝑡𝑒𝑥𝑡𝑟𝑎 − 1) 
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The key points 

 

 Liquidity risk management requires timely knowledge 
of the status of bank liabilities and assets 

 

 

 

 For the bank to realize the potential of AI it needs to 
use all available information to make timely and 
relevant decisions 
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Case Study 
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Balance Models 

 

 Goal: Model the effect of macroeconomic conditions on 
the balance of a portfolio 

 

 

 Challenges:  

– Size of account/transaction data 

– Complex underlying relationships at account level 

– Some expected econometric relationships at the 
bank portfolio level 
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Expected Results 
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Balance Model Approach 

 Traditional way is to simplify the problem 

 

 

 Segmentation: 

– Work on pool level approaches to define segments and 
populations usually through subject matter experts and 
finance knowledge. 

 

 

 Regression:  

– Per segment create a (possibly varying coefficient) 
regression model on the growth 
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Pros/Cons 

 Simple to understand  

 

 Captures known relationships 

 

 Requires a lot of subject matter expertise and 
statistical knowledge to correctly implement 

 

 Even with segmentation and pool level data there 
is a challenge in transforming and aggregating the 
data correctly. (In fact this step usually takes the 
longest as much as days) 
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NN Based approach 

 Simulate at the account level  

 

 Simplify the data manipulation 

 

 Accelerate the computations using GPUs 
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Architecture 

 Use Echo State Network to generate an embedding 
space 

 

 Take the output and train through a linear readout (or 
some other secondary model) 

Input 
Signals 

Echo 
State 

Network  

Linear 
Regression 

Output 
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Echo State Network 

 

            y_target(n) 

 

     U(n)             Error 

               y(n) 

 

 

   X(n) 

 

 

Lukoševičius M. (2012) A Practical Guide to Applying Echo State Networks. In: G. 
Montavon, G. B. Orr, and K.-R. Müller (eds.) Neural Networks: Tricks of the Trade, 2nd ed. 
Springer LNCS 7700, 659-686 

 

W_in 

W 

W_out 

http://minds.jacobs-university.de/sites/default/files/uploads/papers/PracticalESN.pdf
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Pros/Cons 

 

 Fast results.  

 

 Exploit nonlinear relationships without a carefully 
crafted model. 

 

 Simulate at the account level can look at 
distribution statistics. 

 

 Can be noisy and there is not much control to get 
econometrics exactly right.   
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Results 

 

For an entire segment the model can be trained 10x 
faster than the data manipulation. 
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Thank You ! 


