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Request for Public Input 

This document summarizes the noninterest income model in the pre-provision net 

revenue (PPNR) model suite that the Federal Reserve Board of Governors (Board) proposes to 

use in the 2027 Supervisory Stress Test.  Consistent with the requirement that the Board invite 

public input on any material model changes before implementing them, the Board is proposing 

this aspect of the PPNR model suite for public input prior to implementation.1   

The Board will consider comments on the proposed noninterest income model before 

implementing it for the 2027 stress test cycle, and will also consider comments on any 

complementary changes to other models that are necessary or appropriate to implement the 

proposed noninterest income model.  Any final model documentation that adopts the proposed 

noninterest income model may include clarifications to the proposed specifications and 

supplemental rationale in consideration of public input, as appropriate.  If all or a portion of this 

proposal is not adopted, the Board will use all or a portion of the models described in the 2026 

PPNR Model Documentation, available on the Board’s website at the following link: 

https://www.federalreserve.gov/supervisionreg/dfa-stresstests-2027.htm.  

The following sections provide a summary of the proposed model, model components, 

and alternatives considered, along with other model-specific details.  Documentation for all of 

the models that have been proposed and finalized by the Board for the 2027 stress test cycle are 

available at the following link: https://www.federalreserve.gov/supervisionreg/dfa-stresstests-

2027.htm.   

 

1  See 12 CFR 238.132(e)(2); 12 CFR 252.44(e)(2).  Beginning with the 2028 stress test cycle, the Board will 

publish any material model changes for public comment by August 31, 2027. 

https://www.federalreserve.gov/supervisionreg/dfa-stresstests-2027.htm
https://www.federalreserve.gov/supervisionreg/dfa-stresstests-2027.htm
https://www.federalreserve.gov/supervisionreg/dfa-stresstests-2027.htm


 

 

 

 

Comment Submission  

You may submit comments by any of the following methods:  

• Agency website: https://www.federalreserve.gov/apps/proposals/. Follow the instructions 

for submitting comments, including attachments. Preferred method.  

• Mail: Benjamin W. McDonough, Secretary, Board of Governors of the Federal Reserve 

System, 20th Street and Constitution Avenue NW, Washington, DC 20551.  

• Hand delivery/courier: Same as mailing address.  

• Other means: publiccomments@frb.gov. You must include the docket number in the 

subject line of the message.  

Comments received are subject to public disclosure.  In general, comments received will 

be made available on the Board’s website at https://www.federalreserve.gov/apps/proposals/ 

without change and will not be modified to remove personal or business information, including 

confidential, contact, or other identifying information.  Comments should not include any 

information such as confidential information that would be not appropriate for public disclosure. 

Public comments may also be viewed electronically or in person in Room M–4365A, 2001 C St. 

NW, Washington, DC 20551, between 9 a.m. and 5 p.m. eastern time during federal business 

weekdays.  

Comment Deadline  

The Board requests that interested parties submit comments within 60 days of the 

publication of the accompanying notice in the Federal Register.  

https://www.federalreserve.gov/apps/proposals


 

 

 

 

Contact for Further Information  

Division of Supervision and Regulation: Doriana Ruffino, Associate Director, (202) 452-

5235; Hillel Kipnis, Assistant Director, (202) 452-2924; John Simone, Manager, (202) 245-4256, 

and Alice Moore, Senior Financial Institution Policy Analyst II, (202) 360-0155.  Legal Division: 

Asad Kudiya, Deputy Associate General Counsel, (202) 360-6887; Julie Anthony, Senior Special 

Counsel, (202) 658-9400; Brian Kesten, Senior Counsel (202) 843-4079; and Leah Kazar, 

Attorney (240) 653-2896. For users of TDD-TYY, please call 711 from any telephone, anywhere 

in the United States. Board of Governors of the Federal Reserve System, 20th Street and 

Constitution Avenue NW, Washington, DC 20551. 
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I. Proposed Model for Noninterest Income - Introduction 

The Board is proposing to use a new methodology to project the components of 

noninterest income for the 2027 stress test cycle.  The new proposed framework is intended to 

replace the noninterest income discount factor models that were finalized in the 2026 PPNR 

Model Documentation published on the Board’s website.2  These specifications were initially 

proposed in September 2025 and received public input prior to finalization.  The Board requests 

public input on the new proposed models for noninterest income, as well as on the alternatives 

discussed below.   

The new framework models most of the components of noninterest income using a 

structural, volume-based approach, which utilizes granular information about each component 

retrieved from the FR Y-14Q.  The volume-based models are motivated by the observation that 

noninterest income across many business lines consists of fee-based revenue based on the 

volume of business conducted.  Compared with the discount factor models proposed in 2025, 

these models are expected to better capture the underlying mechanisms driving firm revenue 

generation.  In instances in which appropriate volume data is not available, noninterest income 

components are modeled using regressions, flatline projections, or a distribution-based haircut 

approach. 

The next section provides an overview of the proposed noninterest income models.  A 

detailed description of each component model is provided in the subsequent sections, including 

alternatives considered and questions for public input.    

 

2  Model documentation is available at https://www.federalreserve.gov/supervisionreg/dfa-stress-tests-2026.htm. 
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II. Overview of Proposed Model 

The Board is proposing a new suite of models for all noninterest income components of 

pre-provision net revenue for use in the 2027 stress test (Proposed 2027 NII Model).  The new 

model departs from the current discount factor model approach described in the 2025 PPNR 

Model Documentation and in the Final PPNR Model Documentation.  The new model aims to 

capture firm-specific business practices by using granular data to model noninterest income.  In 

developing this proposal, the Board considered comments received on the 2025 PPNR Model.3  

The Proposed 2027 NII Model is more granular in that the model components have a larger 

number of modeled segments; use FR Y-14Q data; mitigate potential double counts where there 

is overlap with other stress test models; are largely structural approaches, and where possible, 

reflect the underlying mechanisms for firm revenue generation.  For most components and 

whenever possible, the Proposed 2027 NII Model incorporates relevant macroeconomic 

variables to project the path of income under stressed economic conditions.  The Board is 

seeking public input on the Proposed 2027 NII Model for the 2027 supervisory stress test cycle. 

The Board is proposing to use four main model types in the Proposed 2027 NII Model.  

The model types are (i) structural/volume-based, (ii) regression, (iii) flatline projection, and (iv) 

distribution-based haircut.  First, the Board proposes to use a type of structural model denoted as 

the volume-based approach to project a number of noninterest income components.  The volume-

based approach for noninterest income projects revenue by estimating two distinct components: 

the volume of business activity that generates the revenue, and the average revenue (fee) earned 

on each unit of that activity.  The product of the two components is projected noninterest income.  

 

3  See 90 FR 51856 (Nov. 18, 2025). 
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The structural, or volume-based, models are estimated and projected at the most granular level 

feasible given available data, except when the simplicity and fit of additional aggregation 

provide benefits compared to more granular models.   

Second, the Board proposes to use regression models when there is insufficient data on 

the level of activity for a particular business line for a structural, volume-based approach.  Third, 

the Board proposes to apply a flatline projection in cases in which it was not possible to identify 

a statistical relationship with scenario variables, when flatlining mitigates potential double 

counting, or when the component revenue is robust under stress.  Under a flatline projection, the 

projection for a firm for a particular component is held constant at the firm’s liftoff value for 

every projection quarter.   Finally, for one component, noninterest income on sales and trading, 

the Board proposes to use a distribution-based haircut approach, in which a historical data-

calibrated haircut is applied to the starting revenue-to-assets ratio of that component in order to 

reflect outcomes under stress.   

As described in the subsections below, for each component of noninterest income, the 

Board proposes to use the modeling approach that is most appropriate given firm-specific 

business practices and available granular data.  In designing the Proposed 2027 NII Model, the 

Board’s Stress Testing Policy Statement provided the guiding principles that supported the 

selection of the specifications described in this proposal.4 

Table A1 summarizes the proposed model type for each component of pre-provision net 

revenue noninterest income.   

 

 

4  See 12 CFR 252, Appendix B.  
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Table A1 – Proposed Model Components for Noninterest Income 

Component Submodels Approach 

Credit Card Fees 
Credit Card Interchange Fees Volume-Based 

Other Credit Card Fees Flatline 

Mortgages and Home 

Equity (MHE) 

MHE Production Volume-Based 

MHE Servicing Fees Volume-Based 

MSR Value Changes Regression 

MHE Other Flatline 

Deposit Fees 

Debit Interchange Fees Volume-Based 

Non-sufficient Funds Fees Regression 

Other Deposit Fees Regression 

Investment Banking 

Advisory Volume-Based 

Equity Capital Markets (ECM) Volume-Based 

Debt Capital Markets (DCM) Volume-Based 

Syndicated/Corporate Lending 

(SCL) 
Volume-Based 

Wealth Management 

Equities Volume-Based 

Fixed Income Volume-Based 

Other Wealth Management Volume-Based 

Net Incoming Flows Regression 

Asset Management 
Total Volume-Based 

Net Incoming Flows Regression 

Investment Services Total Volume-Based 

Other Retail Lending Total Regression 

Treasury Services Total Regression 

Insurance Services Total Regression 

Commercial Lending Total Flatline 

Merchant 

Banking/Private Equity 

(MBPE) 

Total Flatline 

Miscellaneous Total Flatline 

Sales and Trading Total 
Distribution-Based 

Haircut 
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A. Questions 

The Board is requesting public input on the Proposed 2027 NII Model, including, but not 

limited to, input on the following questions:  

Question 1: The Board seeks input on the Proposed 2027 NII Model.  Are the chosen 

levels of granularity and the model structures sufficient to capture heterogeneity in firm business 

models and business practices?  If not, what specific changes should the Board consider?  What 

are the advantages and disadvantages of these changes? 

Question 2: The Board is proposing four different model approaches (volume-based, 

regression, flatline, and distribution-based haircut) to project different aspects of noninterest 

income.  What alternative modeling approaches, or changes to the proposed modeling 

approaches, if any, should the Board consider, and why?  What are the advantages and 

disadvantages of these alternative modeling approaches or changes?  Should any of the 

proposed approaches (e.g., distribution-based haircut) be considered for categories of 

noninterest income other than those for which they are already being proposed, and why? 

Question 3: What are the advantages and disadvantages of the Proposed 2027 NII Model 

relative to the noninterest income model that the Board has adopted in the 2026 PPNR Model 

Documentation?  If the Board should adopt only a portion of the Proposed 2027 NII Model, 

which portions of the 2026 PPNR Model should the Board retain?   

B. Proposed Volume-Based Models 

The Board proposes to model many of the subcomponents of noninterest income using 

the volume-based approach, which generates projections by multiplying an estimate of the 

volume of business activity by the revenue earned per unit of business.  This approach was 
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selected based on the observation that noninterest income across many business lines consists of 

fee-based revenue connected to the volume of business conducted.  The volume-based models 

for noninterest income therefore project revenue by forecasting two distinct components, the 

volume of fee-generating business activity and the average fee earned on each unit of that 

activity, which are multiplied to project noninterest income for a particular business line.     

The two components of volume-based noninterest income are estimated at different levels 

of aggregation.  The growth of the volume of business activity is modeled at the industry level 

using its historical relationship to macroeconomic conditions.  The modeled industry growth path 

is then applied to a firm’s individual volume of business as observed at the start of the projection.  

By contrast, the firm-specific fee earned per unit of volume is held constant at its recent 

historical level.  The use of a constant fee isolates the volume-driven component of revenue that 

the model is designed to explain.  Holding the fee constant at a recent historical level captures 

recent pricing for the relevant business line without projecting pricing changes under stress.  

Noninterest income is then estimated by multiplying the firm-specific projection of business 

volume by the firm-specific fee rate.5  The scenario, in conjunction with historical data, thus 

determines how fast business volume grows, while a firm’s recent activity determines the dollar 

scale of the business and associated noninterest income.  

This structure reflects the underlying economics of noninterest income.  For the asset 

management, wealth management, investment services, and mortgage and home equity servicing 

 

5  The volume-based models for investment banking and mortgages and home equity use an industry-level fee, in 

place of a firm-specific fee, to address outliers observed in the data.  Analysis indicates these outliers could stem 

from idiosyncratic measurement or reporting differences across firms, which could also contribute to excess 

volatility in projections.  The industry approach mitigates the impact of these outliers and provides consistent 

treatment across firms. 
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business lines, firms collect fees based on the level of assets they manage for clients and their 

noninterest income is thus directly correlated with client-asset volume.  For the investment 

banking, prime brokerage, mortgage and home equity production, and credit and debit card 

interchange fee business lines, firms collect fees on the size and number of deals or transactions 

they handle and their noninterest income is directly correlated with deal, or transaction, volume.   

 The dollar amount of noninterest income for the volume-based models consequently 

depends on two components.  The first component is the volume of business customers 

generate—either through the volume of their transactions or the volume of serviced assets.  This 

component is sensitive to economic conditions and is projected using scenario variables and 

historical data in the volume-based approach.  The second component is the fee the firm charges 

customers per unit of volume.  This second component is primarily a function of pricing and 

product mix and is held constant at a recently observed level rather than estimated throughout the 

projection horizon.   

The Board proposes to use industry data to project business volume growth in order to 

reflect the response of customer transactions or assets to economic conditions without the 

influence of firm-specific events such as acquisitions, reorganizations, or changes in business 

strategy that are not driven by the macroeconomy and are not intended to be projected by the 

model.6  In what follows, the terms industry or industry-level aggregates refer exclusively to the 

current sample of firms that are subject to reporting the FR Y-14Q.  Applying that growth 

 

6  Incorporating firm-specific events such as acquisitions, reorganizations, or changes in business strategy into the 

volume-based models could significantly increase model complexity, be challenging due to data limitations, increase 

projection volatility, and conflict with the goals of the stress test.  A volume-based approach based on projected 

industry growth is more consistent with the stress testing principles of simplicity, consistency, comparability, 

robustness, and stability.  
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relationship to a firm’s own starting volume preserves a firm’s actual scale and market position at 

the point the projection begins.   

The Board proposes to use volume-based models to project seven noninterest income 

components for which there is a clear economic relationship between volume and income and for 

which there is sufficient data.  The Board used relevant literature, business and economic 

intuition, discussions with the industry, and public comments to identify components for which a 

volume-based model was potentially viable.  The Board then reviewed available data, primarily 

in FR Y-14Q, Schedule G.3, to identify appropriate measures of business volume.  The Board 

also explored, and in some cases used, data from other schedules in the FR Y-14Q and the FR Y-

9C.  The macroeconomic variables used in the underlying regressions on business volume are 

selected based on their statistical significance and consistency with their expected economic 

relationship with the dependent variable being projected.  Although the number of component 

models projecting noninterest income will increase under this proposal, they are simpler and 

easier to interpret.  Additionally, increased granularity allows projections to more accurately 

reflect expected performance by individual firms.   

The Board proposes using volume-based models as the basis for the following seven 

noninterest income components (for components that use multiple approaches, parentheticals 

indicate subcomponents that use a volume-based approach): 

• credit card fees (credit card interchange fees), 

• mortgages and home equity (MHE production and MHE servicing fees), 

• deposit fees (debit interchange fees), 

• investment banking, 

• asset management, 
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• wealth management, and 

• investment services. 

The credit card fees, mortgages and home equity, and deposit fees models also use 

regressions and flatlines for certain subcomponents as specified in Table A1.  

A general description of the volume-based approach is provided below.  Detailed model 

descriptions for each component are provided in subsequent subsections.  Parameter estimates 

are provided in Appendix B. 

i. General Volume-Based Model  

As discussed above, the volume-based model is projected using two components, the 

volume of fee-generating business activity and the average fee earned on each unit of that 

activity.  To project the volume of fee-generating activity, the proposed model first estimates the 

growth rate, rather than the dollar level, of industry business volume from one quarter to the next 

in order to reflect the overall response of business activity to economic conditions.  Growth is 

measured as the change in natural logarithm of volume, referred to as the log difference.7  

Growth is defined as follows: 

Equation A1 – Growth Rate Definition 

𝑔𝑡 ≡ Δ log 𝑉𝑡 = log 𝑉𝑡 − log 𝑉𝑡−1 

where:  

• 𝑔𝑡 is the growth rate of the volume of business activity;  

• 𝑉𝑡 represents the volume of business activity; 

• 𝑡 is a quarterly time subscript; and 

• log represents the natural logarithm. 

 

7  Log differences are approximately equal to percentage changes and are symmetric around zero, which eases 

interpretation. The specification and use of models in log differences is a standardized and widely used technique in 

statistics when the objective of the model is to deal with relative changes. 
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Growth rates are used for two reasons.  First, the dollar level of business volume 

generally has a trend over time and reflects the size of a firm in a given period.  By contrast, 

growth rates are comparable across periods regardless of the firm’s size.8  Second, expressing the 

relationship in growth terms allows the estimated sensitivity to economic conditions to be 

applied to any given starting volume of business observed at the time a projection is made.  

These features of growth rates align with the Board’s simplicity and forward-looking modeling 

principles.  

The industry growth rate is then related to macroeconomic conditions by estimating the 

following general equation, Equation A2: 

Equation A2 – Industry Growth 

𝑔𝑡 = 𝛼 + ∑ ∑ 𝛽𝑘,𝑗

𝐽

𝑗=0

𝐾

𝑘=1

𝑋𝑘,𝑡−𝑗 + 𝜖𝑡 

where: 

• 𝑔𝑡 is the growth rate of the volume of business activity;  

• 𝛼 is a constant intercept; 

• 𝛽𝑘,𝑗 measures the sensitivity of business growth to variable 𝑘 at lag 𝑗; 

• 𝑋𝑘,𝑡−𝑗 is a vector of variables which includes macroeconomic variables and may 

also include lags of the dependent variable, seasonal dummy variables, or period 

specific dummy variables; and 

• 𝜖𝑡 is the unexplained residual.  

 

8  Many macroeconomic time series (financial, nominal or real) feature unit roots in levels.  For example, Hessler 

(2023) estimates trends and cycles in the real and financial sector.  A unit root is a feature of time series data (data 

collected over time) that makes it less stable.  If a data series has a unit root, it has a stochastic trend (a random 

drift).  This means it does not return to a long-term average, and shocks or unexpected events change its direction 

permanently.  Unit roots are problematic for forecasting and require some kind of statistical treatment.  In general, 

the use of growth rates differences out (eliminates) unit roots from time series allowing for stable distributions and 

the use of linear models.  See A. Hessler, Unobserved components model estimates of credit cycles: Tests and 

predictions, Journal of Financial Stability 66 (2023), 101120. 
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The general equation, Equation A2, is used to estimate coefficients reflecting the 

sensitivity of noninterest income to the independent variables in the vector 𝑋𝑘,𝑡−𝑗.  This equation 

is estimated using ordinary least squares with FR Y-14Q data over the sample periods detailed 

for each model.  The variables retained in the final specification, and the economic rationale for 

each such variable, are described in each model section.  The form of the general equation for the 

volume-based approach in Equation A2 is identical to the general equation in the regression 

models, discussed in Section C.ii, with the exception that the dependent variable in this case is a 

growth rate of the relevant business volume, whereas in the regression models, the dependent 

variable is the growth rate of the noninterest income component itself.    

The volume-based models generally use one or more macroeconomic variables included 

in the supervisory stress test scenarios as independent variables for each industry-growth 

regression.9  The use of macroeconomic variables enables model sensitivity to economic stress, 

consistent with the purposes of the supervisory stress test.  The Board selected macroeconomic 

variables based on their statistical significance and consistency with the expected economic 

relationship with the dependent variable being projected.  For example, if a certain income 

component is expected to be positively related to the short-term interest rate from an economic 

standpoint, the regression outcome should include a positive coefficient for the independent 

 

9  These variables and their related historical data are reported in the Board’s published supervisory stress test 

scenarios each year.  See, e.g., Board, 2026 Stress Test Scenarios (Feb. 2026), 

https://www.federalreserve.gov/publications/files/2026-final-supervisory-stress-test-scenarios-20260204.pdf, tables 

2–4.  

The Board did not consider third-party or alternative data sources for the macroeconomic variables used in the 

regressions below. 

https://www.federalreserve.gov/publications/files/2026-final-supervisory-stress-test-scenarios-20260204.pdf
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variable representing the short-term rate.  The Board follows a process to choose macroeconomic 

variables with an economically intuitive relationship and the strongest correlation with the 

associated regression’s dependent variable, and therefore the best indicative power.  For 

example, if two macroeconomic variables are being tested in one of the volume-based models 

and just one of them demonstrates statistically significant correlation in a regression, then only 

that variable will be selected to be part of that model.  Macroeconomic variables enter the 

regressions either at their original values or following mathematical transformations (e.g., first 

difference, percentage change, or change in the natural logarithm) that enhance model fit and 

result in an interpretable relationship.  For example, variation in a quantity may have a stronger 

relationship with changes in a given macroeconomic variable than its level, in which case the 

regression would contain the quarter-over-quarter difference of that macroeconomic series.   

The macroeconomic paths specified by the severely adverse scenario are used to project 

industry-level growth for a given business line in the following estimated equation: 

Equation A3 – Industry Growth Projection 

𝑔̂𝑡0+ℎ = 𝛼̂ + ∑ ∑ 𝛽̂𝑘,𝑗

𝐽

𝑗=0

𝐾

𝑘=1

𝑋𝑘,𝑡0+ℎ−𝑗
𝑠  

where:  

• 𝑔̂𝑡0+ℎ denotes the projected growth rate at quarter 𝑡0 + ℎ;  

• 𝛼̂ and 𝛽̂𝑘,𝑗  are the coefficients estimated from the industry growth rate model for 

variable 𝑘 at lag 𝑗;  

• 𝑋𝑘,𝑡0+ℎ−𝑗
𝑠  is a vector of variables which includes macroeconomic variables and 

may also include lags of the dependent variable, seasonal dummy variables, or 

period-specific dummy variables;  

• 𝑠 denotes the severely adverse scenario path of each macroeconomic variable; 

• 𝑡0 denotes the jump-off quarter; and 

• ℎ ∈ (1,2, … ,13) denotes the projection quarter. 
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It should be noted that Equation A3 does not include a residual error term because the 

projection is deterministic based on the right-hand side variables.  The result of the above 

equation is a projected growth rate for each quarter of the projection horizon.  Because it 

depends only on the severely adverse scenario variable paths, and potentially its own lagged 

values or dummy variables, the projected growth rate is determined by the severely adverse 

scenario variable paths and starting conditions.  

Projected growth rates describe how fast business activity changes, but do not on their 

own produce estimates of the dollar amount of that activity.  To do so, a starting point, or anchor, 

is required.  The anchor is the geometric mean of firm-specific business volume over the four 

quarters ending at jump-off (i.e., the starting quarter): 

Equation A4 – Firm-specific Starting Volume 

𝑉̅𝑏,𝑡0 = (∏ 𝑉𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where:  

• 𝑉̅𝑏,𝑡0 denotes the firm-specific anchor value for business volume for firm 𝑏.  

The Board proposes to use a four-quarter window to calculate the anchor rather than the 

single most recent quarter so that the projection does not inherit the effect of an unusually strong 

or weak final quarter of observed data.  Additionally, the use of a four-quarter geometric mean 

ensures that normal seasonal variation within the year does not influence the starting level.10   

 

10  The geometric mean is used in preference to the simple arithmetic average because it is the measure of central 

tendency that corresponds to the logarithmic form of the model. The model is estimated and projected in logarithms 

so anchoring on the geometric mean implies the projection begins from the average of recent history measured in the 
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Projected growth is applied to the firm-specific anchor and compounded forward so that 

each projected quarterly estimate grows from the value in the preceding quarter.  An adjustment 

is applied to the first projected quarter to account for the application of a quarterly growth rate to 

a four-quarter geometric mean for the liftoff; the geometric mean requires adjustment prior to use 

as a quarterly measure because it would otherwise capture impacts from deterministic elements 

of the time series in the four quarters it averages, such as seasonality.  In this way, the projection 

horizon begins from a level consistent with the seasonal factors and macroeconomic variables 

applicable in the liftoff.  Details of the adjustment are provided in Appendix A.  

The first difference of logarithms is a close approximation for percent change, and 

arithmetically converts into the form: 

Equation A5 – Firm-specific Volume Growth Projection 

log 𝑉̂𝑏,𝑡0+ℎ = log 𝑉̂𝑏,𝑡0+ℎ−1 + 𝑔̂𝑡0+ℎ 

where:  

• 𝑉̂𝑏,𝑡0+ℎ denotes the projected firm-specific business volume for firm b at 

quarter 𝑡0 + ℎ; 

 

same units in which the model operates.  It also has the practical effect of giving less weight to a single very large 

quarter than an arithmetic mean would.   

The geometric mean is defined only when every observation in the window is strictly positive because the logarithm 

of zero or of a negative number does not exist.  The model therefore applies the following control.  If the value in 

any of the four quarters in the liftoff window is zero or negative, the anchor reverts to the arithmetic mean of the 

value in same four quarters: 

𝑉̅𝑏,𝑡0 =
1

4
∑ 𝑉𝑏,𝑡0−𝑖

3

𝑖=0

 

where the subscripts and terms are as defined above.  For any set of positive observations, the arithmetic mean is 

greater than or equal to the geometric mean, so where the exception is triggered the resulting anchor will be weakly 

higher than the geometric mean would have been had it been computable.  
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• 𝑔̂𝑡0+ℎ denotes the projected growth rate of the business volume at quarter 𝑡0 + ℎ;  

• 𝑏 denotes a specific firm; 

• 𝑡0 denotes the jump-off quarter; and 

• ℎ ∈ (1,2, … ,13) denotes the projection quarter. 

 

The same relationship can be expressed in dollar terms as:  

𝑉̂𝑏,𝑡0+ℎ = 𝑉̂𝑏,𝑡0+ℎ−1 ∗ exp(𝑔̂𝑡0+ℎ) 

where:  

• 𝑉̂𝑏,𝑡0+ℎ denotes the firm-specific business volume for firm b at quarter 𝑡0 + ℎ; 

• 𝑔̂𝑡+ℎ denotes the projected growth rate of the business volume at quarter 𝑡0 + ℎ;  

• 𝑏 denotes a specific firm;  

• 𝑡0 denotes the jump-off quarter; 

• ℎ ∈ (1,2, … ,13) denotes the projection quarter; and 

• the recursion starts from the firm-specific anchor.   

 

Applying the recursion repeatedly gives the firm-specific projected level of business 

activity in any quarter of the horizon based on the anchor and the cumulative sum of projected 

growth rates: 

𝑉̂𝑏,𝑡0+ℎ = 𝑉̅𝑏,𝑡0 ∗ exp (∑ 𝑔̂𝑡0+𝑗

ℎ

𝑗=1

) 

where: 

• 𝑉̂𝑏,𝑡0+ℎ denotes the firm-specific business volume for firm b at quarter 𝑡0 + ℎ; 

• 𝑉̅𝑏,𝑡0 denotes the firm-specific anchor value for the business volume for firm 𝑏; 

and 

• 𝑔̂𝑡0+𝑗 denotes the projected growth rate at quarter 𝑡0 + 𝑗; 

• 𝑏 denotes a specific firm;  

• 𝑡0 denotes the jump-off quarter; and 

• ℎ ∈ (1,2, … ,13) denotes the projection quarter. 

 

The result is a firm-specific projected dollar level of business activity for every quarter of 

the projection horizon.  
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As discussed above, the Board multiplies the projected volume of business activity by the 

average fee earned on each unit of that activity to project noninterest income.  The fee rate is the 

firm-specific amount of noninterest income earned per unit of business activity conducted and is 

calculated using historical data on noninterest income and business line volume.11  The fee rate is 

specified as: 

Equation A6 – Firm-specific Fee Rate 

𝐹𝑏,𝑡 =
𝑁𝑏,𝑡

𝑉𝑏,𝑡
 

where: 

• 𝐹𝑏,𝑡 denotes the fee rate for firm 𝑏 at time 𝑡; 

• 𝑁𝑏,𝑡 denotes the historical noninterest income of a particular business line for firm 

𝑏 at time 𝑡; and 

• 𝑉𝑏,𝑡 denotes the historical volume of a particular business line for firm 𝑏 at time 𝑡. 

 

The fee rate used in the projection of noninterest income is the median of this ratio over 

the four quarters ending at the jump-off quarter: 

Equation A7 – Firm-specific Starting Fee Rate 

𝐹̅𝑏,𝑡0 = median(𝐹𝑏,𝑡0−𝑘) 

where:  

• 𝐹̅𝑏,𝑡0 is the median fee rate at 𝑡0 for firm 𝑏; 

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ (0,1,2,3).   

 

 

11  The volume-based models for investment banking and mortgages and home equity use an industry-level fee rate 

in place of a firm-specific fee rate to address outliers observed in the data.  Analysis indicates these outliers could 

stem from idiosyncratic measurement or reporting differences across firms, which could reduce precision and 

contribute to excess volatility in projections.  The industry approach mitigates the impact of these outliers and 

provides consistent treatment across firms. 
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The median is used instead of the mean so that the projection is not distorted by a single 

quarter in which either the income line item or the historical volume of a business line was 

atypical.  Using a recent four-quarter window produces a fee rate that is consistent with firms’ 

current pricing and product mixes but that is not unduly skewed by irregularities.  

After calculating the two components of noninterest income in the volume-based 

approach, the Board proposes to project noninterest income by multiplying the volume of 

business activity by the fee rate: 

Equation A8 – Firm-specific Noninterest Income Projection – Volume-based Model 

𝑁̂𝑏,𝑡0+ℎ = 𝑉̂𝑏,𝑡0+ℎ × 𝐹̅𝑏,𝑡0 

where: 

• 𝑁̂𝑏,𝑡0+ℎ denotes the projected noninterest income of a particular business line for 

firm 𝑏 at time 𝑡0 + ℎ;  

• 𝑉̂𝑏,𝑡0+ℎ denotes the projected volume of a particular business line for firm 𝑏 at 

time 𝑡0 + ℎ; and 

• 𝐹̅𝑏,𝑡0 is the constant firm-specific starting fee rate. 

 

The volume-based approach assumes that fee rates are relatively stable and do not vary 

over the projection horizon, generally due to the economic and institutional characteristics of the 

modeled portfolios.  The volume-based approach reflects the stress testing policy principles of 

robustness and stability by relying on inputs that demonstrate a statistically significant 

relationship with the dependent variable, and by anchoring on a smoothed average that captures 

recent firm performance while mitigating the impacts of seasonality and the volatility that can 

result from using a single-quarter starting value.   
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C. Proposed Regression Models 

The Board proposes to use a one-step regression approach where the volume-based 

approach is not feasible due to data limitations, or where a relevant measure of volume is not 

available.  A regression approach is appropriate in those cases because it aligns with the Board’s 

stress testing principle of simplicity and captures the relationship between the quantity being 

projected and macroeconomic stress (as opposed to, e.g., a flatline projection model, which is 

applied to quantities expected to be insensitive to stress).  The sections below describe the 

components of noninterest income that the Board proposes to model using this approach.  

Similar to the volume-based approach, the regression approach involves modeling activity at the 

industry level.  However, in the regression approach, instead of modeling the volume of an 

underlying activity, the Board proposes to project industry growth rates in either firm revenue 

(for the Treasury services and insurance services components) or in the ratio of firm revenue to a 

relevant normalizing balance (for other retail lending).  The macroeconomic variables used in the 

regression approach are selected based on their statistical significance and consistency with their 

expected economic relationship with the dependent variable being projected, as described in 

more detail below.  These features of the regression approach align with the Board’s supervisory 

stress testing principles, including the principles of simplicity and forward-looking models.12  

Projected industry revenue growth rates are applied to firm-specific starting values to generate 

revenue projections.  The starting values are either the four-quarter mean ending at jump-off of 

the level of revenue or of the ratio of revenue to the relevant normalizing balance, as appropriate. 

 

12  12 CFR Appendix B, section 1.  
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The Board proposes regression models for noninterest income for the following 

components: 

• other retail lending,

• treasury services, and

• insurance services.

Detailed descriptions of each regression model are provided in the following subsections.

Parameter estimates are provided in Appendix B. 

i. General Regression Model

The regression model generally relates macroeconomic variables to industry growth in 

order to project noninterest income for certain components of PPNR.  The regression model is 

estimated using the growth rate, rather than the dollar level, of a noninterest income component 

from one quarter to the next.  The regression model differs from the volume-based approach, 

which also uses a regression to estimate growth, in that the regression model directly projects 

growth in the dollar value of a noninterest income component, whereas the volume-based 

approach projects growth of the underlying business activity (and then multiplies the projected 

volume by the fee rate).  Directly projecting the dollar-value growth rate allows for macro-

sensitive projections of noninterest income components in cases where there is insufficient data 

or no available measure of underlying business activity to support the volume-based approach.  

For these components, the regression model produces robust estimates of income under stress in 

a manner aligned with the stress testing policy of simplicity.  

Growth is measured as the change in natural logarithm of the dollar level of noninterest 

income, referred to as the log difference.  Growth is defined as follows: 
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Equation A9 – Growth Rate Definition 

𝑔𝑡 ≡ Δ log 𝑁𝑡 = log 𝑁𝑡 − log 𝑁𝑡−1 

where:  

• 𝑔𝑡 is the growth rate of the noninterest income component;  

• 𝑁𝑡 represents the dollar value of the noninterest income component; 

• 𝑡 is a quarterly time subscript; and 

• log represents the natural logarithm. 

 

The use of growth rates enables comparability across time periods and allows the 

estimated sensitivity to economic conditions to be applied to any given starting dollar level, as 

discussed in the general description of the volume-based models in Section B.i.  

The industry growth rate is then related to macroeconomic conditions by estimating the 

following Equation A10, which is generally applicable to the estimated regressions described 

below:   

Equation A10 – Industry Growth 

𝑔𝑡 = 𝛼 + ∑ ∑ 𝛽𝑘,𝑗

𝐽

𝑗=0

𝐾

𝑘=1

𝑋𝑘,𝑡−𝑗 + 𝜖𝑡 

where: 

• 𝑔𝑡 is the growth rate of the noninterest income component; 

• 𝛼 is a constant intercept; 

• 𝛽 measures the sensitivity of noninterest income to variable 𝑘 at lag 𝑗;  

• 𝑋𝑘,𝑡−𝑗 is a vector of variables which includes macroeconomic variables and may 

also include lags of the dependent variable, seasonal dummy variables, or period 

specific dummy variables; and 

• 𝜖𝑡 is the unexplained residual.  

 

The general equation, Equation A10, is used to estimate coefficients reflecting the 

sensitivity of noninterest income to macroeconomic variables.  This equation is estimated using 
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ordinary least squares with FR Y-14Q data over the sample periods detailed for each model.  The 

variables retained in the final specification, and the economic rationale for each such variable, 

are described in each model section.   

The regression models generally use one or more macroeconomic variables included in 

the supervisory stress test scenarios as independent variables for each industry growth 

regression.  As discussed in Section B.i above, the use of macroeconomic variables is consistent 

with the purposes of the supervisory stress test, and the Board follows a process to select 

macroeconomic variables with the best indicative power.      

The macroeconomic paths specified by the severely adverse scenario are used to project 

industry-level growth for a given business line in the estimated equation: 

Equation A11 – Industry Growth Projection 

𝑔̂𝑡0+ℎ = 𝛼̂ + ∑ ∑ 𝛽̂𝑘,𝑗

𝐽

𝑗=0

𝐾

𝑘=1

𝑋𝑘,𝑡0+ℎ−𝑗
𝑠  

where:  

• 𝑔̂𝑡0+ℎ denotes the projected growth rate at quarter 𝑡0 + ℎ; 

• 𝛼̂ and 𝛽̂𝑘,𝑗  are the coefficients estimated from the industry growth rate model for 

variable 𝑘 at lag 𝑗; 

• 𝑋𝑘,𝑡0+ℎ−𝑗
𝑠  is a vector of variables which includes macroeconomic variables and 

may also include lags of the dependent variable, seasonal dummy variables, or 

period specific dummy variables;  

• 𝑠 denotes the severely adverse scenario path of each macroeconomic variable; 

• 𝑡0 denotes the jump-off quarter; and 

• ℎ ∈ (1,2, … ,13) denotes the projection quarter. 

 

It should be noted that Equation A11 does not include a residual error term because the 

projection is deterministic based on the right-hand side variables.   The result is a projected 

growth rate for each quarter of the horizon.  Because it depends only on the severely adverse 
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scenario variable paths, and potentially its own lagged values or dummy variables, the projected 

growth rate is determined by the severely adverse scenario variable paths and starting conditions.  

Projected growth rates describe how fast the noninterest income component changes, but 

do not on their own produce estimates of the dollar amount of that activity.  To do so, a starting 

point, or anchor, is required.  The anchor is the geometric mean of firm-specific noninterest 

income over the four quarters ending with the jump-off quarter: 

Equation A12 – Firm-specific Starting Noninterest Income 

𝑁̅𝑏,𝑡0 = (∏ 𝑁𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where:  

• 𝑁̅𝑏,𝑡0 denotes the firm-specific anchor value for the noninterest income 

component for firm 𝑏.  

 

The Board proposes to use a four-quarter window to calculate the anchor rather than the 

single most recent quarter so that the projection does not inherit the effect of an unusually strong 

or weak final quarter of observed data.  Additionally, the use of a four-quarter geometric mean 

ensures that normal seasonal variation within the year does not influence the starting level.13   

 

13  The geometric mean is used in preference to the simple arithmetic average because it is the measure of central 

tendency that corresponds to the logarithmic form of the model. The model is estimated and projected in logarithms 

so anchoring on the geometric mean implies the projection begins from the average of recent history measured in the 

same units in which the model operates.  It also has the practical effect of giving less weight to a single very large 

quarter than an arithmetic mean would.   

The geometric mean is defined only when every observation in the window is strictly positive because the logarithm 

of zero or of a negative number does not exist.  The model therefore applies the following control.  If any of the four 

quarters in the liftoff window is zero or negative, the anchor reverts to the arithmetic mean of the same four quarters 
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Projected growth is applied to the firm-specific anchor and compounded forward so that 

each projected quarterly estimate grows from the value in the preceding quarter.  An adjustment 

is applied to the first projected quarter to account for the application of a quarterly growth rate to 

a four-quarter geometric mean for the liftoff; the geometric mean requires adjustment prior to use 

as a quarterly measure because it would otherwise capture impacts from deterministic elements 

of the time series in the four quarters it averages, such as seasonality.  In this way, the projection 

horizon begins from a level consistent with the seasonal factors and macroeconomic variables 

applicable in the liftoff.  Details of the adjustment are provided in Appendix A.  

In logarithms, this is a simple addition of the form: 

Equation A13 – Firm-specific Noninterest Income Growth Projection 

log 𝑁̂𝑏,𝑡0+ℎ = log 𝑁̂𝑏,𝑡0+ℎ−1 + 𝑔̂𝑡0+ℎ 

where:  

• 𝑁̂𝑏,𝑡0+ℎ denotes the firm-specific noninterest income for firm b at quarter 𝑡0 + ℎ; 

• 𝑔̂𝑡0+ℎ denotes the projected growth rate of the noninterest income at quarter 𝑡0 +
ℎ; 

• 𝑏 denotes a specific firm; 

• 𝑡0 denotes the jump-off quarter; and 

• ℎ ∈ (1,2, … ,13) denotes the projection quarter. 

 

The same relationship can be expressed in dollar terms as:  

 

𝑁̅𝑏,𝑡0 =
1

4
∑ 𝑁𝑏,𝑡0−𝑖

3

𝑖=0

 

where the subscripts and terms are as defined above.  For any set of positive observations, the arithmetic mean is 

greater than or equal to the geometric mean, so where the exception is triggered the resulting anchor will be weakly 

higher than the geometric mean would have been had it been computable.  
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𝑁̂𝑏,𝑡0+ℎ = 𝑁̂𝑏,𝑡0+ℎ−1 ∗ exp(𝑔̂𝑡+ℎ) 

where:  

• 𝑁̂𝑏,𝑡0+ℎ denotes the firm-specific noninterest income growth for firm b at 

quarter 𝑡0 + ℎ; 

• 𝑔̂𝑡+ℎ denotes the projected growth rate at quarter 𝑡 + ℎ; 

• 𝑏 denotes a specific firm;  

• 𝑡0 denotes the jump-off quarter; 

• ℎ ∈ (1,2, … ,13) denotes the projection quarter; and 

• the recursion starts from the firm-specific anchor.   

 

Applying the recursion repeatedly gives the firm-specific projected level of noninterest 

income in any quarter of the horizon based on the anchor and the cumulative sum of projected 

growth rates: 

Equation A14 – Firm-specific Noninterest Income Projection – Regression Model 

𝑁̂𝑏,𝑡0+ℎ = 𝑁̅𝑏,𝑡0 ∗ 𝑒𝑥𝑝 (∑ 𝑔̂𝑡0+𝑗

ℎ

𝑗=1

) 

where: 

• 𝑁̂𝑏,𝑡0+ℎ denotes the firm-specific noninterest income growth for firm b at 

quarter 𝑡0 + ℎ; 

• 𝑁̅𝑏,𝑡0 denotes the firm-specific anchor value for the noninterest income 

component for firm 𝑏; and 

• 𝑔̂𝑡0+𝑗 denotes the projected growth rate at quarter 𝑡0 + 𝑗. 

The result is a firm-specific projected dollar level of the noninterest income component 

for every quarter of the projection horizon.  The regression approach reflects the stress testing 

policy principles of robustness and stability by relying on inputs that demonstrate a statistically 

significant relationship with the dependent variable, and by anchoring on a smoothed average 

that captures recent firm performance while mitigating the impacts of seasonality and the 

volatility that can result from using a single-quarter starting value.   
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D. Proposed Flatline Models 

The Board proposes to use flatline projection models to estimate components of 

noninterest income that should not vary meaningfully as a result of macroeconomic stress.  A 

flatline model involves fixing the projection at the same quantity for each quarter in the 

projection horizon.  The fixed projection is typically an average over a designated lookback 

period, as opposed to, e.g., its value in the most recent quarter, to account for seasonality and 

limit the volatility that could result from capturing only the most recent performance.  The Board 

proposes to use flatline models to avoid duplicating stress projections where a given income 

stream is modeled elsewhere in the stress test, when the underlying data does not exhibit any 

statistical relationship with macroeconomic variables, and/or when the component is expected to 

be stable during stress periods. 

The Board proposes to use flatline projection models to estimate noninterest income from 

the following components: 

• other credit card fees, 

• other revenue from mortgage and home equity servicing, 

• commercial lending, 

• merchant banking/private equity, and 

• miscellaneous.  

A description for each proposed flatlined component of noninterest income is provided in 

the relevant subsections below.   
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i. General Flatline Model  

The flatline model projects noninterest income by holding a single, firm-specific anchor 

value of noninterest income as constant throughout the projection horizon.  The flatline model 

first determines an appropriate anchor value that is representative of recent firm performance but 

is robust to volatility and accounts for seasonality (where applicable). The anchor value is 

calculated by: 

Equation A15 – Firm-specific Starting Noninterest Income  

𝑁̅𝑏,𝑡0 =  average(𝑁𝑏,𝑡0−𝑘)  

where:  

• 𝑁̅𝑏,𝑡0 is the four-quarter average, measured as either the geometric mean or the median, of 

the noninterest income component for firm b at quarter 𝑡0;  

• 𝑁𝑏,𝑡0−𝑘   is the noninterest income component for firm b at quarter t;  

• 𝑡0 is the jump-off quarter; and 

• 𝑘 ∈  {0,1,2,3}. 
 

The average is generally measured as the geometric mean in cases where there is 

apparent seasonality.  When the variable does not exhibit seasonality (i.e., when the four quarters 

do not have systematically different characteristics), a median is used. When seasonality is 

present, it is appropriate to use the mean to summarize variation across all four quarters.  By 

contrast, the calculation of a median necessarily entails dropping quarters, which, for variables 

that exhibit seasonality, would fail to capture shifting characteristics across quarters in an annual 

cycle.  The Board proposes to use a median absent seasonality because it is robust to outliers that 

can otherwise distort an average. 

In some applications of the flatline model, a normalizing balance is used to increase the 

stability of the projection and to tie the firm-specific anchor value more closely to the 
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characteristics of the firm’s balance sheet at jump-off.  In these cases, the anchor value is 

calculated as:  

Equation A16 – Firm-specific Starting Noninterest Income Ratio 

𝑁𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 =  average(𝑁𝑏,𝑡0−𝑘 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡0−𝑘⁄ )  

where:  

• 𝑁𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 is the four-quarter average, measured as either the geometric mean or the 

median, of the noninterest income component normalized by a balance for firm b at 

quarter t0 ; 
• 𝑁𝑏,𝑡0−𝑘   is noninterest income component for firm b at quarter t;  

• 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡  is the normalizing balance for firm b at quarter t;  

• 𝑡0 is the jump-off quarter; and  

• 𝑘 ∈  {0,1,2,3}. 
 

Firm-specific noninterest income for a particular business line under the flatline model is 

set equal to the starting value for all projection quarters, as given by: 

Equation A17 – Firm-specific Noninterest Income Projection – Flatline Model 

𝑁̂𝑏,𝑡0+ℎ = 𝑁̅𝑏,𝑡0 

where: 

• 𝑁̂𝑏,𝑡0+ℎ is the dollar-level projection for the noninterest income of a component for firm 𝑏 

at projection horizon 𝑡0 + ℎ, where 𝑡0 is the jump-off quarter and ℎ ∈ {1,2, … ,13}.  

  

In applications of the flatline model in which a normalizing balance is used, firm-specific 

noninterest income for a particular business line, for all projection quarters, is set equal to the 

product of the anchor value and the normalizing balance at jump-off, as given by:  

Equation A18 – Firm-specific Noninterest Income Projection – Flatline Model for 

Normalized Fees 

𝑁̂𝑏,𝑡0+ℎ = 𝑁𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 × 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡0 
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where: 

• 𝑁̂𝑏,𝑡0+ℎ is the dollar-level projection of the noninterest income component for firm 𝑏 at 

projection horizon 𝑡0 + ℎ, where 𝑡0 is the jump-off quarter and ℎ ∈ {1,2, … ,13};  

• 𝑁𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 is the four-quarter average, measured as either the geometric mean or the 

median, of the noninterest income component normalized by a balance for firm b at 

quarter t0 ; and 

• 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡0 is the normalizing balance for firm b at the jump-off quarter. 

 

The above equation multiplies two components, (i) firm b's noninterest income fee ratio 

and (ii) firm b's normalizing balance at the jump-off quarter, to estimate the dollar-value level of 

noninterest income for the projected component.  The flatline approach reflects the stress testing 

policy principles of robustness and stability by projecting a smoothed average that captures 

recent firm performance while mitigating the impacts of seasonality and volatility that can result 

from using a single-quarter starting value.   

E. Proposed Distribution-Based Haircut Models 

The Board proposes to use distribution-based haircut models to project noninterest 

income when the component is reasonably expected to decline under stress and exploratory 

analysis supported this expectation, but an appropriate volume-based or regression model could 

not be identified.  Challenges in identifying an appropriate model included a lack of suitable data 

and the model’s sensitivity to variable selection and sample period.  The distribution-based 

haircut model is similar to the flatline model but involves multiplying the constant anchor by a 

haircut factor that is less than one but greater than zero.  That is, a firm’s noninterest income 

from a particular component is lower during the stress test horizon than before it, to a degree 

determined by the haircut factor, and remains constant at this lower value during the projection 
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period.  The distribution-based haircut model thus assumes that a historically observed severe 

decline in the noninterest income component of interest is realized during the stress horizon.   

To calculate the haircut factor, the Board would first select a growth rate value from a 

given percentile in the tail of the unconditional distribution of firm-quarter growth rates of the 

noninterest income component of interest.  The use of growth rates, as opposed to nominal 

values, allows for comparability across firms.  The tail percentile represents a historically 

observed severe decline in the growth rate of the component because it corresponds to a 

quarterly growth rate lower than the vast majority of historical observations (for example, a 7th 

percentile growth rate would be lower than 93 percent of observations).  The Board would then 

convert the percentile growth rate to a gross growth rate to enable its use in the proposed 

projection equation.  This rate is subsequently multiplied by anchor value to produce an estimate 

of noninterest income, which would remain constant for each quarter of the projection horizon 

but reflect sensitivity to macroeconomic stress. 

To ensure the consistency and comparability of results, the approach assumes that the 

projected relative change in the level of noninterest income of the component is uniform across 

firms.  The Board proposes to account for firm-specific variation by applying the uniform 

projected relative change to a firm-specific anchor value.  The firm-specific value is stressed in 

the first projection quarter and then held constant at that stressed level over the projection 

horizon.  

The Board proposes to use distribution-based haircut projection models to estimate 

noninterest income from sales and trading. 
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i. General Distribution-Based Haircut Model  

The distribution-based haircut model is similar to the flatline model discussed in the 

previous section.  A flatline model projects noninterest income by holding a single, firm-specific, 

anchor value constant throughout the projection horizon. The key difference between the models 

is that the distribution-based haircut model involves the multiplication, during the projection 

step, of the starting anchor value of a firm’s noninterest income from a given component by a 

haircut factor determined from an empirical distribution.  The haircut factor decreases the 

projection quantity for a component that is reasonably expected to decline under stress. 

The distribution-based haircut model involves computing an empirical distribution of the 

firm-quarter growth rates of the noninterest income component.  The firm-quarter growth rate 

observations can be negative or positive.  In order to construct a distribution with comparable 

firm-quarter growth rates across the sample of firms subject to the stress test, firm-quarter 

growth rates are treated using a regression to remove the firm-specific average growth rates and 

seasonality.  An appropriate tail percentile is selected to represent a severely stressed growth rate.  

This growth rate is then converted to a haircut factor that represents the relative change that 

could occur under stress from a starting noninterest income level.   

The proposed approach also determines an appropriate anchor value for the noninterest 

income component of interest.  The anchor value is multiplied by the haircut factor and the result 

is used to project the noninterest income for the business line of interest, which is held constant 

for each quarter of the projection horizon. 

To create the empirical distribution, the Board constructs a time series of firm-specific 

quarterly growth rates of the noninterest income component of interest.  Growth is measured as 
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the change in natural logarithm of the dollar level of noninterest income or its ratio to relevant 

assets, referred to as the log difference.  Growth is defined as follows: 

Equation A19 – Growth Rate Definition 

𝑔𝑏,𝑡 ≡ Δ log 𝑁𝑏,𝑡 = log 𝑁𝑏,𝑡 − log 𝑁𝑏,𝑡−1 

where:  

• 𝑔𝑏,𝑡 is the firm-specific growth rate of the noninterest income component;  

• 𝑁𝑏,𝑡 represents the firm-specific dollar value of the noninterest income component 

or its ratio to relevant assets; 

• 𝑡 is a quarterly time subscript; and 

• log represents the natural logarithm. 

 

The Board proposes to remove seasonality and firm-specific performance14 from the 

time-series of firm-specific growth rate.  To do so, the Board proposes to estimate a panel 

regression and regresses quarter-firm growth rates on quarterly dummy variables and firm-

specific fixed effects.  The regression specification is as follows. 

Equation A20 – Seasonality and Firm-specific Means Extraction Regression 

𝑔𝑏,𝑡 =  𝛼𝑏 + 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡 +  𝜖𝑏,𝑡 

where:  

• 𝑔𝑏,𝑡 is the firm-specific growth rate of the noninterest income component for firm 𝑏 at 

time t; 

• 𝛼𝑏 is a firm fixed effect for firm 𝑏; 
• 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡 are seasonal indicator variables for quarters; and 

• 𝜖𝑏,𝑡 is a residual for firm b in quarter t. 

 

 

14  In this context, firm-specific performance refers to the average growth rate of each firm during the period of 

interest. This is calculated by the regression described in this paragraph. 
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The quarterly firm-level residuals from this regression (𝜖𝑏,𝑡) are growth rates without 

seasonality or firm-specific means.15  These residuals are referred to as treated firm-quarter 

growth rates.  Removing seasonality from growth rate observations makes the distribution of 

growth rates applicable to any jump-off quarter and makes projections independent of the quarter 

when stress starts within a given year.  Removing firm-specific means makes growth rate 

observations comparable across firms and suitable for pooling in one distribution.  

Next, the Board proposes to calibrate the haircut to the pth percentile of the historical 

distribution of quarterly growth rates.  The percentile is adjusted to account for differences in 

firm assets to mitigate the influence of extreme growth rates experienced due to low starting 

values.  The haircut factor is given by: 

Equation A21 – Haircut Factor Calculation 

𝐻𝑎𝑖𝑟𝑐𝑢𝑡𝐹𝑎𝑐𝑡𝑜𝑟 = exp(𝑝 − 𝑡ℎ 𝑝𝑟𝑡𝑙) 

where:  

• 𝑝 − 𝑡ℎ 𝑝𝑟𝑡𝑙 is the p-percentile of the historical distribution of pooled firm growth rates 

adjusted by asset weights; and 

• exp represents the exponential function.  

 

 

Justification for the selection of a particular percentile is provided in the relevant model 

subsections.  Generally, the Board would select a percentile in alignment with the stress testing 

principle of conservatism and would consider percentiles used elsewhere in the stress test for 

consistency.  This haircut factor would be uniformly applied to the firms in the sample. 

 

15  In this document, firm-specific means refer to the average growth rate of each firm in the data sample.  This is 

calculated by regression as described in this paragraph. 
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Next, the Board proposes to compute an appropriate anchor value that is representative of 

recent firm performance but is robust to volatility and accounts for seasonality where applicable.  

The anchor value is calculated by: 

Equation A22 – Firm-specific Starting Noninterest Income  

𝑁̅𝑏,𝑡0 =  average(𝑁𝑏,𝑡0−𝑘)  

where:  

• 𝑁̅𝑏,𝑡0 is the average, measured as either the geometric mean, arithmetic mean, or the 

median, of the level of the noninterest income component or its ratio to relevant assets for 

firm b at quarter 𝑡0;  

• 𝑁𝑏,𝑡0−𝑘   is the level of the noninterest income component or its ratio to relevant assets for 

firm b at quarter t;  

• 𝑡0 is the jump-off quarter; and  

• 𝑘 ∈  {0,1,2,3}. 
 

The average is generally measured as the geometric mean in cases where there is 

apparent seasonality.  When the variable does not exhibit seasonality (i.e., when the four quarters 

do not have systematically different characteristics), a median is used. When seasonality is 

present, it is appropriate to use the mean to summarize variation across all four quarters.  By 

contrast, the calculation of a median necessarily entails dropping quarters, which, for variables 

that exhibit seasonality, would fail to capture shifting characteristics across quarters in an annual 

cycle.  The Board proposes to use a median absent seasonality  because it is robust to outliers 

that can otherwise distort an average. 

In some applications of the model, a normalizing balance is used to increase the stability 

of the projection and to tie the firm-specific anchor value more closely to the characteristics of 

the firm’s balance sheet at jump-off.  In these cases, the anchor value is calculated as:  

Equation A23 – Starting Noninterest Income Ratio 
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𝑁𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 =  average(𝑁𝑏,𝑡0−𝑘 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡0−𝑘⁄ )  

where:  

• 𝑁𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 is the average, measured as either the geometric mean, arithmetic mean, or 

the median, of the noninterest income component normalized by a balance for firm b at 

quarter t0 ; 
• 𝑁𝑏,𝑡0−𝑘   is the level of the noninterest income component for firm b at quarter t;  

• 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡  is the normalizing balance for firm b at quarter t;  

• 𝑡0 is the jump-off quarter; and  

• 𝑘 ∈  {0,1,2,3}. 
 

Firm-specific noninterest for a particular business line is then calculated by multiplying 

the anchor value by the haircut factor.  This level of noninterest income is projected to be 

constant across all projection quarters, and is given by: 

Equation A24 – Firm-specific Noninterest Income Projection – Distribution-Based 

Haircut Model 

𝑁̂𝑏,𝑡0+ℎ = 𝑁̅𝑏,𝑡0 × 𝐻𝑎𝑖𝑟𝑐𝑢𝑡Factor 

where: 

• 𝑁̂𝑏,𝑡0+ℎ is the dollar-level projection for the noninterest income of a component for firm 𝑏 

at projection horizon 𝑡0 + ℎ, where 𝑡0 is the jump-off quarter and ℎ ∈ {1,2, … ,13}; and 

• 𝑁̅𝑏,𝑡0 is the average, measured as either the geometric mean, arithmetic mean, or the 

median, of the level of the noninterest income component or its ratio to relevant assets for 

firm b at quarter 𝑡0.  

  

In applications of the distribution-based haircut model where a normalizing balance is 

used to project a constant ratio rather than dollar-level noninterest income, firm-specific 

noninterest income for a particular business line is calculated, for all projection quarters, as:  

Equation A25 – Firm-specific Noninterest Income Projection – Distribution-Based 

Haircut Model for Normalized Fees 
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𝑁̂𝑏,𝑡0+ℎ = 𝑁𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 × 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡0  × 𝐻𝑎𝑖𝑟𝑐𝑢𝑡𝐹𝑎𝑐𝑡𝑜𝑟 

where: 

• 𝑁̂𝑏,𝑡0+ℎ is the dollar-level projection of the noninterest income component for firm 𝑏 at 

projection quarter 𝑡0 + ℎ, where 𝑡0 is the jump-off quarter and ℎ ∈ {1,2, … ,13}; 

• 𝑁𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 is the average, measured as either the geometric mean, arithmetic mean, or 

the median, of the noninterest income component normalized by a balance for firm b at 

quarter t0 ; and 

• 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡0 is the normalizing balance for firm b at the jump-off quarter. 

 

The above equation multiplies three components: (i) firm b's noninterest income ratio, (ii) 

firm b's normalizing balances at the starting period, and (iii) the haircut factor to produce a 

dollar-value estimate of noninterest income.  This value is assumed to be constant for each 

quarter of the projection horizon.  The distribution-based haircut approach reflects the stress 

testing policy principles of robustness and stability by calculating the haircut in a way that relies 

on inputs which demonstrate a statistically significant relationship with the dependent variable, 

and by anchoring on a smoothed average that captures recent firm performance while mitigating 

the impacts of seasonality and the volatility that can result from using a single-quarter starting 

value.   

III. Noninterest Income Models By Business Line 

A. Noninterest Income on Credit Card Fees 

Noninterest income from credit card fees consists of credit card interchange fees and 

other credit card fees.  The Board proposes to model these two components separately using 

different approaches.  The Board proposes a volume-based approach for credit card interchange 

fees because they are directly driven by transaction volume.  Transaction volume reflects the 

health of the economy and is thus modeled using macroeconomic drivers such as unemployment 
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and inflation.  In contrast, other credit card fees encompass diverse fee types with heterogeneous 

reporting practices across firms that make the component unsuitable for macroeconomic-driven 

modeling that is consistent and comparable across firms.  Consequently, the Board proposes to 

use a firm-specific four-quarter mean to flatline this component regardless of economic 

conditions.  The following sections provide details on the models.  Parameter estimates are 

provided in Appendix B. 

i. Model Description 

a. Credit Card Interchange Fees 

Credit card interchange fees represent noninterest income a card-issuing firm earns each 

time a cardholder uses its credit card to complete a purchase transaction.  These fees are paid by 

the merchant’s acquiring firm to the cardholder’s issuing firm as compensation for extending 

credit and assuming the associated fraud and credit risk.  Noninterest income on credit card 

interchange fees scales directly with the volume of credit card purchase volume.  The volume 

measure used to project the underlying business volume for credit card interchange fees is credit 

card purchase volume divided by the number of open credit card accounts.  Normalizing the 

volume of credit card purchase volume by the number of open accounts isolates the average 

transactional intensity per active account.  Modeling this ratio separates changes in interchange 

income caused by portfolio growth from changes caused by shifts in cardholder spending 

behavior.  This separation is also important because the number open accounts is fixed during the 

projection horizon in accordance with the flat balance sheet assumption.   

The proposed model begins by projecting industry-level average purchase volume per 

account using a regression.  Credit card usage activity is generally influenced by overall 
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economic activity.  Among the relevant variables measuring the broader economy, 

unemployment and inflation rates were selected as the macroeconomic drivers for the regression.  

Changes in the unemployment rate capture consumer spending capacity and economic health.  

When unemployment rises, consumers typically reduce discretionary spending, leading to lower 

credit card transaction values.  Changes in the inflation rate capture the effect of changing price 

levels on nominal transaction volumes.  The Board considered other measures of consumer 

activity, such as nominal and real GDP growth, but selected unemployment and CPI inflation 

because they provide a parsimonious and direct link to variables specified in the severely adverse 

scenario while yielding a relatively better statistical fit and model performance. 

The industry-level volume-based credit card interchange fees model assumes that average 

purchase volume per account responds to changes in the unemployment rate, changes in CPI 

inflation, a COVID dummy, and quarterly dummies.  The COVID dummy variable accounts for 

the disruption during the initial pandemic period that does not exhibit normal unemployment-

spending relationships.  Quarterly dummies capture the strong seasonality in credit card spending 

patterns.   

The specification for the volume-based model for credit card interchange fees is thus 

given by: 

Equation A26 – Credit Card Interchange Fees Volume-Based Model 

Δlog 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜𝑡 =  𝛼 + 𝛽1Δ𝑈𝑅𝑡 +  𝛽2Δ𝐶𝑃𝐼𝑡 + 𝐶𝑂𝑉𝐼𝐷 𝐷𝑢𝑚𝑚𝑦

+ 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡 + 𝜖𝑡 

where:  

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜𝑡 is credit card purchase volume divided by the number of 

open credit card accounts at the industry level in quarter t; 

• 𝛼 is a constant intercept;  
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• Δ𝑈𝑅𝑡 is the quarterly change in the U.S. unemployment rate; 

• Δ𝐶𝑃𝐼𝑡 is the quarterly change in the Consumer Price Index inflation rate; 

• 𝐶𝑂𝑉𝐼𝐷𝐷𝑢𝑚𝑚𝑦 is an indicator variable for 2020:Q2;  

• 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡 are seasonal indicator variables for quarters; and 

• 𝜖𝑡 is a stochastic error term. 

 

Credit card purchase volume is retrieved from FR Y-14Q, Schedule G.3, line item 2.  The 

number of open credit card accounts is retrieved from FR Y-14Q, Schedule G.3, line item 1.  The 

credit card interchange fees volume-based model is estimated on quarterly sample data from 

2014:Q1 to 2024:Q4.  Firms are excluded from the estimation sample if they did not report 

noninterest income in this business line or entered or exited the business line during the sample 

period.  The sample starts in 2014:Q1 due to data availability, as most firms subject to the stress 

test had begun to report relevant data by that time.  The Board will evaluate and consider the 

addition of new data every year and determine the appropriateness of re-estimation on an 

extended sample.   

Industry-level growth rate projections are produced using the estimates of the credit card 

interchange fees volume-based model and the supervisory severely adverse scenario path for the 

unemployment rate and CPI inflation rate.   

The projection of a firm’s individual volume ratio begins from the anchor, the geometric 

mean16 of the firm’s volume ratio over the four quarters ending at jump-off.   Firm-specific 

volume ratios are calculated as:  

Equation A27 – Credit Card Interchange Fees Firm-Specific Starting Volume Ratio 

 

16  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 = (∏ 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where:  

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 denotes the firm-specific anchor value for the 

ratio of credit card purchase to total number of open credit card accounts for firm 

𝑏. 
 

Projected industry-level growth is applied to the firm-specific anchor and compounded 

forward so that each projected quarterly estimate grows from the value in the preceding quarter.  

An adjustment is applied to the first projected quarter to account for the application of a quarterly 

growth rate to a four-quarter geometric mean for the liftoff; the geometric mean requires 

adjustment prior to use as a quarterly measure because it would otherwise capture impacts from 

deterministic elements of the time series in the four quarters it averages, such as seasonality.  In 

this way, the projection horizon begins from a level consistent with the seasonal factors and 

macroeconomic variables applicable in the liftoff.  Details of the adjustment are provided in 

Appendix A.  

Applying the recursion repeatedly and multiplying by the total number of open credit 

card accounts at jump-off produces the firm-specific projected level in any quarter of the horizon 

directly in terms of the anchor and the cumulative sum of projected growth rates.  Firm-specific 

projected credit card purchase volume is thus calculated as: 

Equation A28 – Projected Credit Card Interchange Fees Volume 
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𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒ˆ
b,t0+h

= 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠𝑏,𝑡0 ∗ 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
b,t0

∗ exp (∑ Δ log 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜ˆ
t0+j

h

j=1

) 

where: 

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒ˆ
𝑏,𝑡0+ℎ is the projected credit card purchase volume for 

firm 𝑏 at projection period 𝑡0 + ℎ; 

• 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠𝑏,𝑡0  is the number of open credit card accounts at jump-off for firm 𝑏; 

and 

• ℎ ∈ (1,2, … ,13) is the projection horizon.  

 

The result is firm-specific credit card purchase volume for every quarter of the projection 

horizon.  

The fee rate is the firm-specific level of noninterest income earned per unit of business 

activity conducted, and is calculated by dividing the historical noninterest income on credit card 

interchange fees for a given firm by that firm’s historical credit card volume: 

Equation A29 – Credit Card Interchange Fees Fee 

𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒𝑏,𝑡 =
𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝐹𝑒𝑒𝑠𝑏,𝑡

𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑏,𝑡
 

where: 

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒𝑏,𝑡 denotes the firm-specific fee rate for firm 𝑏 at time 𝑡; 

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝐹𝑒𝑒𝑠𝑏,𝑡 denotes the historical noninterest income on credit card 

interchange fees for firm 𝑏 at time 𝑡; and 

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑏,𝑡 denotes the historical credit card purchase volume for 

firm 𝑏 at time 𝑡. 
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Noninterest income on credit card interchange fees is retrieved from FR Y-14Q, Schedule 

G.1, line item 14C.   

The fee rate used in the projection of noninterest income from credit card interchange 

fees is the median of the fee rate over the four quarters ending at jump-off, and is given by: 

Equation A30 – Median Credit Card Interchange Fees Fee 

𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 = median(𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒𝑏,𝑡0−𝑘) 

where:  

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 is the median firm-specific fee rate for firm 𝑏, at 𝑡0; 

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ (0,1,2,3).   

 

The four-quarter median fee rate is used instead of the average so that the projection is 

not distorted by a single quarter in which either the income line item or the volume measure was 

atypical.  Using a recent four-quarter window produces a fee rate that is consistent with firms’ 

current pricing and product mixes.  

Finally, projected noninterest income from credit card interchange fees is estimated by 

multiplying the projected volume of business activity by the median fee rate, as given by: 

Equation A31 – Noninterest Income on Credit Card Interchange Fees Projection 

𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝐹𝑒𝑒𝑠̂
𝑏,𝑡0+ℎ = 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒̂

𝑏,𝑡0+ℎ × 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 

where: 

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝐹𝑒𝑒𝑠̂
𝑏,𝑡0+ℎ denotes the projected noninterest income on credit card 

interchange fees for firm 𝑏 at time 𝑡0 + ℎ; 

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒̂
𝑏,𝑡0+ℎ denotes the projected volume of credit card 

purchases for firm 𝑏 at time 𝑡0 + ℎ; and 

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 is the constant firm-specific starting fee rate. 
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b. Other Credit Card Fees 

Noninterest income on other credit card fees includes residual fee income from the credit 

card business line that does not fall into the credit card interchange fee category.  These fees 

typically include items such as annual or account membership fees, late payment fees, over-limit 

fees, and cash advance fees, among other miscellaneous charges.   

The Board proposes to model this category using a flatline projection rather than the 

volume-based approach, given the particular characteristics of the other credit card fees revenue 

streams.  First, some firms may report contra revenues from their rewards programs in this 

category while others may not.  Contra revenues are recorded as a reduction to gross credit card 

income, rather than as a separate expense, and reflect firms’ spending on their rewards programs.  

The reporting of contra revenues from rewards programs in other fees means that this line item 

will be countercyclical for some firms as rewards, and associated expenses incurred, increase 

when economic conditions are good.  Additionally, during periods of economic stress, while late 

fees may increase, it is uncertain whether they would be recoverable.  Consequently, a flatline 

model constitutes a conservative approach given the Board’s empirical observations and 

expectations about firm income behavior under an extremely severe scenario, which is aligned 

with the stress testing policy of conservatism. 

Additionally, because late fees are excluded from the credit card model within the stress 

testing Retail Model, their estimation in the other credit card fees model does not duplicate 

consideration of these exposures.   

The Board proposes to estimate noninterest income from other credit card fees as a 

flatline model in the manner described above in the overview.  The other credit card fees liftoff is 

calculated as: 
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Equation A32 – Other Credit Card Fees Starting Ratio 

𝑂𝑡ℎ𝑒𝑟𝐶𝐶𝐹𝑒𝑒𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 =  mean(𝑂𝑡ℎ𝑒𝑟𝐶𝐶𝐹𝑒𝑒𝑠𝑏,𝑡0−𝑘 𝐶𝑟𝑒𝑑𝑖𝑡 𝐶𝑎𝑟𝑑 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑠𝑏,𝑡0−𝑘⁄ )  

where:  

• 𝑂𝑡ℎ𝑒𝑟𝐶𝐶𝐹𝑒𝑒𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 is four-quarter geometric mean of other credit fees ratio 

normalized by credit card balances for firm b at quarter t0 ; 
• 𝑂𝑡ℎ𝑒𝑟𝐶𝐶𝐹𝑒𝑒𝑠𝑏,𝑡0−𝑘   is other credit card fees for firm b at quarter t;  

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑠𝑏,𝑡  is average credit card balances for firm b at quarter t; 

• 𝑡0 is the jump-off quarter; and  

• 𝑘 ∈  {0,1,2,3}. 
 

Other credit card fees are scaled by outstanding credit card balances because many of 

these fees (such as late fees, over-limit fees, and cash advance fees) are directly or indirectly 

related to balance levels.  Normalizing by balances creates a stable ratio that captures both firm-

specific fee structures and the scale of each firm's credit card portfolio.  Other credit card fees are 

flatlined at their four-quarter mean, instead of median, to incorporate observed seasonality. 

Firm-specific noninterest income from other credit card fees is calculated, for all 

projection quarters, as the product of this ratio and credit card balance at jump-off given by:  

Equation A33 – Other Credit Card Fees Projection 

𝑂𝑡ℎ𝑒𝑟𝐶𝐶𝐹𝑒𝑒𝑠ˆ
𝑏,𝑡0+ℎ = 𝑂𝑡ℎ𝑒𝑟𝐶𝐶𝐹𝑒𝑒𝑠𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

𝑏,𝑡0 × 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑠𝑏,𝑡0 

where: 

• 𝑂𝑡ℎ𝑒𝑟𝐶𝐶𝐹𝑒𝑒𝑠ˆ
𝑏,𝑡0+ℎ is the dollar-level projection for firm b’s other credit card fees at 

projection horizon 𝑡0 + ℎ, where 𝑡0 is the jump-off quarter and ℎ ∈ {1,2, … ,13}; 

• 𝑂𝑡ℎ𝑒𝑟𝐶𝐶𝐹𝑒𝑒𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 is four-quarter geometric mean of other credit fees ratio 

normalized by credit card balances for firm b at quarter t0 ; and 

• 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑎𝑟𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑠𝑏,𝑡  is average credit card balances for firm b at quarter t.   
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The above equation multiplies two components: (i) firm b's other credit card fee ratio and 

(ii) firm b's outstanding credit card balance level at jump-off.  Data on other credit card fees is 

retrieved from FR Y-14Q, Schedule G.1, line item 14D.  Average credit card balances are 

retrieved from FR Y-14Q, Schedule G.2, line item 5.17 

ii. Assumptions and Limitations 

The volume-based approach for credit card interchange fees relies on several key 

modeling choices.  The model uses the ratio of credit card purchase volume to the number of 

open credit card accounts as the measure of business activity underlying interchange fees.  An 

alternative specification could model credit card purchase volume as the dependent variable in a 

separate regression, which would imply that both the number of accounts and spending per 

account respond separately to macroeconomic conditions.  In contrast, the proposed specification 

isolates the macroeconomic impact on spending per account while treating the number of 

accounts as firm-specific and relatively stable in the projection horizon.  The proposed 

specification was preferred since the number of accounts are not expected to fluctuate drastically 

during the relatively short term of stress test projections.  

As previously discussed, an assumption underpinning the volume-based approach is that 

fee ratios are relatively stable and do not vary over the projection horizon.  In the volume-based 

 

17  For firms that report domestic bank card revenue and loss sharing agreement payments in noninterest income, 

these amounts are not projected by the Noninterest Income Model but are projected separately using a consistent 

treatment for all firms. The Supervisory Stress Test Model Documentation – Credit Risk Models provides a detailed 

methodology. 

To prevent measuring duplicative revenue and loss sharing amounts in noninterest income projections, the Board 

isolates these amounts in a new FR Y-14Q, Schedule G.1, line item 14D.1 when firms report them in noninterest 

income.  This field is excluded from the input data of the other noninterest income for credit and charge cards.  Until 

these newly added fields are available for four quarters, the period used to calculate the other credit card fee ratio, 

the Board will use special data collections to obtain necessary inputs. 
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model for noninterest income from credit card interchange fees, this assumption is consistent 

with the fact that credit card interchange fees are generally standardized by interchange networks 

and change infrequently, as well as with the stress testing principles of simplicity, robustness, 

and stability. 

The volume-based approach also assumes that industry-level credit card interchange 

activity is representative for all firms under stress.  Credit card spending is driven by consumer 

demand that reflects the state of the real economy, which affects all card issuers similarly.18  

Although this assumption may not fully capture firm-specific differences in customer base or 

product mix that could lead to heterogeneous responses to economic stress, an industry-level 

model reduces firm-specific noise and better captures macroeconomic sensitivity by focusing on 

the aggregate industry response to economic conditions.  In addition, an industry-level model is 

in line with the stress testing principle of consistency and comparability since all firms receive 

the same treatment and short-term, temporary fluctuations in firm attributes do not interfere with 

stress test projections. 

 The Board proposes to use a flatline model for other credit card fees due to the particular 

characteristics of the other credit card fees revenue streams, as described above.  A limitation of 

the flatline model for other credit card fees is that it does not allow projections to reflect changes 

in economic conditions.  However, absent more granular data on other credit card fees and 

consistent accounting practices across firms, the flatline projection approach is appropriate and 

conservative given current data availability and reporting practices. 

 

18  Credit card spending can be used to measure household consumption, as in, for example, S. Agarwal, C. Liu, and 

N. Souleles, The reaction of consumer spending and debt to tax rebates: Evidence from consumer credit data, 

Journal of Political Economy 115(6) (2007), 986–1019. 
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iii. Alternatives for Noninterest Income on Credit Card Interchange Fees 

The Board considered the availability of alternative approaches to calculate noninterest 

income on credit card interchange fees in the supervisory stress test.  In particular, the Board 

could estimate noninterest income on credit card interchange fees using an approach that is 

similar to others described in this 2027 Proposed PPNR Model Documentation, including the 

regression, flatline, and distribution-based haircut approaches. 

In a direct regression approach, the Board could model noninterest income on credit card 

interchange fees as a function of macroeconomic variables such as unemployment, real or 

nominal GDP, and inflation, rather than separately projecting credit card purchase volume and 

applying a fee rate.  Under this approach, the estimated model would combine changes in credit 

card purchase volume and fee rates, making it more difficult to identify the channel through 

which stress affects this revenue stream.  Because credit card purchase volume is directly 

observable and fee rates are assumed to be relatively stable, the proposed volume-based 

approach more directly captures the expected effect of stress through changes in credit card 

purchase volume.  Separating the volume and fee-rate components also makes the source of 

projected changes in noninterest income on credit card interchange fees easier to interpret and 

explain, which is more consistent with the Board’s modeling principles favoring simpler, more 

transparent approaches where appropriate. 

In a flatline approach, the Board could model noninterest income on credit card 

interchange fees by setting projected noninterest income on credit card interchange fees to the 

firm-specific four-quarter geometric mean, or the median, of noninterest income on credit card 

interchange fees, as described above.  Under this approach, the model would assume that 
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noninterest income on credit card interchange fees would not vary with the broader 

macroeconomy under a severely adverse scenario.  

In a distribution based-haircut approach, the Board could model noninterest income on 

credit card interchange fees by setting projected noninterest income on credit card interchange 

fees to a firm-specific four-quarter arithmetic mean of noninterest income multiplied by a 

haircut.  The Board would analyze the distribution of growth rates of noninterest income on 

credit card interchange fees across stress-tested firms, then select a growth rate from an 

appropriate haircut percentile.  An appropriate percentile could be the 7th percentile as described 

in the distribution-based model for noninterest income on sales and trading or a different 

conservative percentile.  As discussed below (see, e.g., Section III.B.iii.a) for other sources of 

noninterest income, under this approach the model would assume that fees would not vary with 

the broader macroeconomy under a severely adverse scenario, but in contrast to a pure flatline 

this distribution based-haircut approach would assume a level of decline under stress. 

Additionally, within the proposed volume-based approach, the Board could adopt a 

standardized data adjustment to account for the COVID period, which could entail excluding 

specified pandemic-period observations rather than including a 2020:Q2 dummy.  If adopted, this 

approach would simplify the treatment of COVID-period observations across relevant 

components, but would further reduce the relatively short estimation sample.  The proposed 

dummy instead retains the 2020:Q2 observation while limiting the effect of the pandemic-

specific disruption on the estimated relationship between macroeconomic conditions and credit 

transaction activity. 

Further, as detailed in Appendix A, the Board proposes to apply an adjustment to the first 

projected quarter to compensate for the use of a four-quarter geometric mean for the liftoff.  This 
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adjustment supports the principle of robustness as it allows for more precise projections.  

However, its impact is small.  To further the principle of simplicity, the Board is considering an 

alternative where this adjustment is omitted from the model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed volume-based approach for noninterest income on credit card interchange fees was 

reasonably designed to achieve the goals of the stress test.  The Board is interested in feedback 

on these alternative approaches, and whether they should be adopted in any final PPNR model 

for the 2027 supervisory stress test. 

(i) Alternatives for Noninterest Income from Other Credit Card Fees  

The Board considered the availability of alternative approaches and determined that the 

proposed flatline approach for noninterest income on other credit card fees was reasonably 

designed to achieve the goals of the stress test.  The choice of a flatline projection over other 

alternative approaches (volume-based, regression, or distribution based) is appropriate given the 

institutional features of other credit card fees revenue streams.  As described above, the 

heterogeneous reporting of rewards contra revenues creates countercyclical behavior for some 

firms that make it difficult to develop a consistent modeling approach. A flatline model 

constitutes a conservative approach given the Board’s empirical observations and expectations 

about firm income behavior under an extremely severe scenario, which is aligned with the stress 

testing policy of conservatism. 

iv. Questions 

The Board is requesting public input on this proposed model for noninterest income on 

credit card fees, including, but not limited to, input on the following questions:  
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Question 4: The Board seeks input on the proposed approach to model noninterest 

income on credit card fees.  What are the advantages and disadvantages of the proposed 

approach?  Are there alternative specifications, in terms of right-hand side variables, 

differences, lags, transformations, or the sample period of estimation, that the Board should 

consider, and why?  Should the Board consider an alternative measure of activity volume, or a 

different scaling method for the dependent variable, in this model?  

Question 5: Should the Board adjust the first projection quarter to account for 

seasonality and the liftoff from a four-quarter geometric mean?  Is the adjustment described in 

Appendix A appropriate?  Alternatively, should the Board decline to adjust the first projection 

quarter?  If so, what would be the advantages and disadvantages of doing so? 

Question 6: The Board seeks input on the use of the mean four-quarter lookback and the 

associated weighted average adjustment for log differenced models.  Are there alternative 

approaches or lookback periods that the Board should consider to mitigate volatility and 

seasonality from the liftoff values for the noninterest income on credit card fees model?  Does the 

use of a four-quarter lookback period appropriately balance reflecting recent trends while 

mitigating volatility and the effects of seasonality and atypical observations?  What are the 

advantages and disadvantages of any such alternative?  

B. Noninterest Income on Mortgages and Home Equity 

Firms subject to the stress test generate noninterest income from mortgages and home 

equity (MHE) from both production (i.e., originating mortgages for sale in the secondary market) 

and servicing, as reflected on FR Y-14Q, Schedule G.1.  Noninterest income from production 

reflects gains from selling mortgages on the secondary market along with origination and related 



55  Noninterest Income Models By Business Line     

fees.  Noninterest income from servicing reflects the servicing fee revenue earned on holdings of 

mortgage servicing rights (MSRs) for mortgages not held on balance sheet.  MSRs grant the 

holder rights to the contractual fees on an underlying mortgage, including loan administration 

fees, such as fees incurred for payment processing and managing escrow accounts, and ancillary 

fees like late fees.  A firm’s MSR holdings are considered intangible assets that gain and lose 

value due to the amortization of existing MSRs, changes in the principal balance of existing 

MSRs, changes in MSR valuation modeling assumptions, and new MSR holdings via production 

or acquisition.  Changes to the value of MSR holdings are considered noninterest income and are 

modeled together as MSR value changes.  Finally, other noninterest income on mortgages and 

home equity servicing includes miscellaneous fees that do not fit cleanly into the other servicing 

fee subcomponents.  The next section provides details on the models. Parameter estimates are 

provided in Appendix B. 

i. Model Description

The Board proposes four models to project noninterest income on MHE loans and lines 

of credit.19  The four models consist of volume-based models for MHE production and MHE 

servicing fees, a regression model for MSR value changes, and a flatline model for other MHE 

noninterest income (MHE other).   

The data for these four subcomponents of MHE are sourced from FR Y-14Q, Schedule 

G.1, line items 14F, 14J, 14L, and 14M.  Additionally, data on MSR carry values for use in the

19  For ease of exposition, these line items are referred to as the following (full name in parenthesis): MHE 

production (MHE Production), MHE servicing fees (MHE Servicing: Servicing and Fees), MSR value changes 

(MHE Servicing: MSR Value Changes due to Changes in Assumptions/Model Inputs/Other Net of Hedge 

Performance), and MHE other (MHE Servicing: Other).   
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MSR value changes model is sourced from FR Y-9C, Schedule HC-M, line item 12.a.(1).  All 

modeled components except for MHE other use an estimation sample from 2014:Q1 to 2024:Q4 

with no firm exclusions.  Finally, MHE other is flatlined at a firm-specific four-quarter median in 

order to reflect recent income levels in the absence of seasonality.   

a. Noninterest Income from MHE Production 

Noninterest income from MHE production consists primarily of gains and losses from the 

sale of MHE loans and lines of credit originated through all production channels with the intent 

to sell.  Origination fees are recognized when MHE loans and lines of credit originated with the 

intent to sell are marked at fair value on the balance sheet.  When MHE originations are sold off 

the balance sheet, the final fair value mark includes any deferred fees or costs.  Sales of MHE 

loans and lines of credit primarily reflect the volume of sales originated in the production 

pipeline.   

The industry-level MHE production model assumes MHE sales responds to the mortgage 

rate because MHE origination is determined in part by the cost of financing new mortgages or 

home equity.20  To project noninterest income from MHE production, the Board would begin by 

estimating the change in MHE sales volume at the industry level using changes to the fixed-rate 

mortgage interest rate.  The specification for the volume-based model for MHE production is 

thus given by: 

Equation A34 – MHE Production Volume-Based Model 

Δlog 𝑆𝑎𝑙𝑒𝑠t = 𝛼 + 𝛽1Δ𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒𝑅𝑎𝑡𝑒𝑡+𝜖𝑡 

 

20  For example, DeFusco and Paciorek (2017) demonstrate the inverse relationship between mortgage rates and 

mortgage demand.  See A. DeFusco and A. Paciorek, The interest rate elasticity of mortgage demand: Evidence from 

bunching at the conforming loan limit, American Economic Journal: Economic Policy 9(1) (2017), 210–40. 
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where:  

• 𝑆𝑎𝑙𝑒𝑠𝑡 is MHE sold aggregated at the industry level at time 𝑡;  

• 𝛼 is a constant intercept;  

• Δ𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒𝑅𝑎𝑡𝑒𝑡 is the quarterly change in the 30-year fixed-rate mortgage interest rate 

at time 𝑡, representing the changing interest rates in the mortgage market; and 

• 𝜖𝑡 is a stochastic error term.  

Sales volume is retrieved from FR Y-14Q, Schedule G.3, line item 6.  The MHE 

production volume-based model is estimated on a quarterly sample from 2014:Q1 to 2024:Q4.  

The sample starts in 2014:Q1 due to data availability, as most firms subject to the stress test had 

begun to report relevant data by that time.  The Board will evaluate and consider the addition of 

new data every year and determine the appropriateness of re-estimation on an extended sample.  

Industry-level MHE production growth rate projections are produced using the estimates 

of the MHE production volume-based model and the supervisory severely adverse scenario path 

for the mortgage rate.   

The projection of firm-specific MHE production volume begins from an anchor, the 

geometric mean21 of the firm’s volume over the four quarters ending at jump-off.  Firm-specific 

MHE production volume is calculated as:  

Equation A35 – MHE Production Firm-Specific Starting Volume 

𝑆𝑎𝑙𝑒𝑠̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 = (∏ 𝑆𝑎𝑙𝑒𝑠𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where:  

• 𝑆𝑎𝑙𝑒𝑠̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 denotes the firm-specific anchor value for mortgages and home equity 

sold for firm 𝑏. 

 

 

21  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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Projected industry-level MHE production growth is then applied to the firm-specific 

anchor and compounded forward so that each projected quarterly growth rate is calculated using 

the growth rate in the preceding quarter.  An adjustment is applied to the first projected quarter to 

account for the application of a quarterly growth rate to a four-quarter geometric mean for the 

liftoff; the geometric mean requires adjustment prior to use as a quarterly measure because it 

would otherwise capture impacts from deterministic elements of the time series in the four 

quarters it averages, such as seasonality.  In this way, the projection horizon begins from a level 

consistent with the seasonal factors and macroeconomic variables applicable in the liftoff.  

Details of the adjustment are provided in Appendix A.  

Applying the recursion repeatedly gives the firm-specific projected level in any quarter of 

the horizon directly in terms of the anchor and the cumulative sum of projected growth rates.  

Firm-specific projected MHE sales volume is thus calculated as: 

Equation A36 – Projected MHE Production Volume 

𝑆𝑎𝑙𝑒𝑠ˆ
𝑏,𝑡0+ℎ = 𝑆𝑎𝑙𝑒𝑠̅̅ ̅̅ ̅̅ ̅

𝑏,𝑡0 ∗ exp (∑ Δ log 𝑆𝑎𝑙𝑒𝑠ˆ
𝑡+𝑗

ℎ

𝑗=1

) 

where: 

• 𝑆𝑎𝑙𝑒𝑠ˆ
𝑏,𝑡0+ℎ is the projected dollar value of MHE sales volume for firm 𝑏 at 

period 𝑡0 + ℎ; and 

• ℎ ∈ (1,13) is the projection horizon.  

 

The result is a firm-specific projected dollar level of MHE sales activity for every quarter 

of the horizon.  

The fee rate is the industry level of noninterest income earned per unit of business 

activity conducted, and is calculated by: 
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Equation A37 – MHE Production Fee 

𝑀𝐻𝐸𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝐹𝑒𝑒𝑡 =
∑ (𝑀𝐻𝐸𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑏,𝑡)𝑏

∑ (𝑆𝑎𝑙𝑒𝑠𝑏,𝑡)𝑏

 

where: 

• 𝑀𝐻𝐸𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝐹𝑒𝑒𝑡 denotes the industry-level fee rate at time 𝑡; 

• 𝑀𝐻𝐸𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑏,𝑡 denotes the historical noninterest income of MHE 

production for firm 𝑏 at time 𝑡; and 

• 𝑆𝑎𝑙𝑒𝑠𝑏,𝑡 denotes the historical volume of MHE sales for firm 𝑏 at time 𝑡. 

 

Noninterest income on MHE production is retrieved from FR Y-14Q, Schedule G.1, line 

item 14F.  An industry-level MHE fee is estimated instead of a firm-specific fee to address 

outliers observed in the data.  Analysis indicates these outliers could stem from idiosyncratic 

measurement or reporting differences across firms, which could produce overly volatile 

projections in a firm-specific fee model.  The industry-level approach mitigates the impact of 

these outliers and provides consistent treatment across firms.  

The fee rate used in the projection of noninterest income from MHE production is the 

median of the production fee rate over the four quarters ending at jump-off, and is given by: 

Equation A38 – Median MHE Production Fee 

𝑀𝐻𝐸𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑡0 = median(𝑀𝐻𝐸𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝐹𝑒𝑒𝑡0−𝑘) 

where:  

• 𝑀𝐻𝐸𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑡0 is the median industry-level fee rate at 𝑡0; 

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ (0,1,2,3).   

 

The four-quarter median fee rate is used instead of the average so that the projection is 

not distorted by a single quarter in which either the income line item or the volume measure was 
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atypical.  Using a recent four-quarter window produces a fee rate that is consistent with firms’ 

current pricing and product mixes.  

Finally, projected noninterest income from MHE production is estimated by multiplying 

the projected volume of MHE production activity by the median fee rate, as given by: 

Equation A39 – Noninterest Income on MHE Production Projection 

𝑀𝐻𝐸𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛̂
𝑏,𝑡0+ℎ = 𝑆𝑎𝑙𝑒𝑠̂𝑏,𝑡0+ℎ × 𝑀𝐻𝐸𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

𝑡0 

where: 

• 𝑀𝐻𝐸𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛̂
𝑏,𝑡0+ℎ  denotes the projected noninterest income MHE 

production for firm 𝑏 at time 𝑡0 + ℎ; 

• 𝑆𝑎𝑙𝑒𝑠̂𝑏,𝑡0+ℎ denotes the projected volume of a particular business line for firm 𝑏 

at time 𝑡0 + ℎ; and 

• 𝑀𝐻𝐸𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑡0 is the constant starting industry-level fee rate. 

 

b. Noninterest Income from MHE Servicing Fees  

MHE servicing fees are the recurring revenue a firm earns for collecting payments, 

managing escrow, and handling administrative tasks on MHE loans and lines of credit a firm 

services on behalf of investors.  The rights to collect this recurring revenue are referred to as 

mortgage servicing rights (MSRs).  As stated above, MSRs are intangible assets and are reported 

as mortgage servicing assets on the FR Y-9C.  The MHE servicing fees model assumes that the 

MHE servicing fees are proportional to the average volume of third-party residential mortgages 

serviced (serviced balance) by a firm.22  The serviced balance represents the principle that the 

firm has a right to servicing fees as a part of the firm’s MSR holdings.  Generally, serviced 

 

22  As discussed in Chiang, Yang, and Tsai (2016), for example.  See S. Chiang, T. Yang, and M. Tsai, Assessing 

mortgage servicing rights using a reduced-form model: Considering the effects of interest rate risks, prepayment 

and default risks, and random state variables, Journal of Housing Economics 32 (2016), 29–46. 
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balances respond to interest rates, which affect prepayment rates because refinancing property 

and paying down the prior loan becomes more (less) attractive to borrowers as rates decrease 

(increase).  Among available and relevant variables, the change in the 30-year fixed mortgage 

rate was selected as the sole macroeconomic variable for the regression because it has 

explanatory power and produces reasonable projections.  The Board also considered the 10-year 

Treasury yield and real variables like real GDP growth but chose not to include them in the 

model specification because they did not exhibit as strong of a statistical fit.  In addition, the 

aggregate time series for serviced balances featured a high degree of persistence, meaning 

observations in the series are influenced by prior values, which may be due to the fact that 

serviced balances tend to be associated with 15- or 30-year fixed mortgages that remain in the 

dataset for long periods.23  To account for this persistence, the Board included a lag of serviced 

balances.  The Board thus proposes to model this component using the change in the 30-year 

fixed mortgage rate and a lag of serviced balances.   

To project noninterest income from MHE servicing fees, the Board would begin by 

estimating industry-level serviced balance using the lagged industry-level serviced balance and 

the change in the 30-year fixed mortgage rate, as specified by: 

Equation A40 – MHE Servicing Fees Volume-Based Model 

Δlog 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒t = 𝛼 + 𝛽1Δ𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒𝑅𝑎𝑡𝑒𝑡 + 𝛽2Δ log 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑡−1+𝜖𝑡 

where:  

• 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑡 is the average serviced balance of third-party residential mortgages 

aggregated at the industry level at time 𝑡;  

• 𝛼 is a constant intercept;  

 

23  This mechanism is also discussed in Chiang, Yang, and Tsai (2016).  Id. 
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• Δ𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒𝑅𝑎𝑡𝑒𝑡 is the quarterly change in the 30-year fixed-rate mortgage rate at time 

t, representing the changing interest rates in the mortgage market; and 

• 𝜖𝑡 is a stochastic error term. 

 

Serviced balance is retrieved from FR Y-14Q, Schedule G.3, line item 4.  The MHE 

servicing fees model is estimated on a quarterly sample from 2014:Q1 to 2024:Q4.  The sample 

starts in 2014:Q1 due to data availability, as most firms subject to the stress test had begun to 

report relevant data by that time.  The Board will evaluate and consider the addition of new data 

every year and determine the appropriateness of re-estimation on an extended sample. 

Industry-level growth rate projections are produced using the estimates of the MHE 

servicing fees volume-based model and the supervisory severely adverse scenario path for the 

mortgage rate.   

The projection of firm-specific MHE serviced balance volume begins from an anchor, the 

geometric mean24 of the firm’s serviced balance volume over the four quarters ending at jump-

off.  Firm-specific serviced balance volume is calculated by:  

Equation A41 – MHE Servicing Fees Firm-Specific Starting Volume 

𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 = (∏ 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where:  

• 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 denotes the firm-specific starting value for mortgages and 

home equity serviced for firm 𝑏. 

 

Projected growth is applied to the firm-specific anchor and compounded forward so that 

each projected quarterly estimate grows from the value in the preceding quarter. An adjustment is 

 

24  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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applied to the first projected quarter to account for the application of a quarterly growth rate to a 

four-quarter geometric mean for the liftoff; the geometric mean requires adjustment prior to use 

as a quarterly measure because it would otherwise capture impacts from deterministic elements 

of the time series in the four quarters it averages, such as seasonality.  In this way, the projection 

horizon begins from a level consistent with the seasonal factors and macroeconomic variables 

applicable in the liftoff.  Details of the adjustment are provided in Appendix A.  

Applying the recursion repeatedly produces the firm-specific projected level of MHE 

serviced balance in any quarter of the horizon in terms of the anchor and the cumulative sum of 

projected growth rates.  Firm-specific projected MHE serviced balance volume is thus calculated 

as: 

Equation A42 – Projected MHE Servicing Fees Volume 

𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒ˆ
𝑏,𝑡0+ℎ = 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

𝑏,𝑡0 ∗ exp (∑ Δ log 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒ˆ
𝑡+𝑗

ℎ

𝑗=1

) 

where: 

• 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒ˆ
𝑏,𝑡0+ℎ is the projected dollar value of serviced balance volume 

for firm 𝑏 at period 𝑡0 + ℎ; and 

• ℎ ∈ (1,2, … ,13) is the projection horizon.  

 

The result is a firm-specific projected dollar level of MHE serviced balance for every 

quarter of the horizon.  

 To estimate noninterest income from MHE serviced balance, the Board would calculate a 

fee rate for MHE servicing to apply to MHE servicing activity.  The fee rate is the industry-level 

of noninterest income earned per unit of MHE serviced balance, and is given by: 

Equation A43 – MHE Servicing Fees Fee 
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𝑀𝐻𝐸𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔𝐹𝑒𝑒𝑠𝐹𝑒𝑒𝑡 =
∑ (𝑀𝐻𝐸𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔𝐹𝑒𝑒𝑠𝑏,𝑡)𝑏

∑ (𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡)𝑏

 

where: 

• 𝑀𝐻𝐸𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔𝐹𝑒𝑒𝑠𝐹𝑒𝑒𝑡 denotes the industry-level fee rate at time 𝑡; 

• 𝑀𝐻𝐸𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔𝐹𝑒𝑒𝑠𝑏,𝑡 denotes the historical noninterest income of MHE 

Production for firm 𝑏 at time 𝑡; and 

• 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡 denotes the historical volume of MHE sales for firm 𝑏 at 

time 𝑡. 

 

Noninterest income on MHE servicing fees is retrieved from FR Y-14Q, Schedule G.1, 

line item 14J.  All firms are assigned an industry-level fee.  An industry-level MHE servicing fee 

is estimated instead of a firm-specific fee to address outliers observed in the data.  Analysis 

indicates these outliers could stem from idiosyncratic measurement or reporting differences 

across firms, which could produce overly volatile projections in a firm-specific fee model.  The 

industry approach mitigates the impact of these outliers and provides consistent treatment across 

firms.  

The fee rate used in the projection is the median of the MHE servicing fee rate over the 

four quarters ending at jump-off, and is given by: 

Equation A44 – Median MHE Servicing Fees Fee 

𝑀𝐻𝐸𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑡0 = median(𝑀𝐻𝐸𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔𝐹𝑒𝑒𝑠𝐹𝑒𝑒𝑡0−𝑘) 

where:  

• 𝑀𝐻𝐸𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑡0 is the median industry-level fee rate at 𝑡0; 

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ (0,1,2,3).   

 

The four-quarter median MHE fee rate is used instead of the average so that the 

projection is not distorted by a single quarter in which either the income line item or the volume 
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measure was atypical.  Using a recent four-quarter window produces a fee rate that is consistent 

with firms’ current pricing and product mixes.  

Finally, projected noninterest income from MHE servicing is estimated by multiplying 

the projected serviced balance volume by the median fee rate, as given by: 

Equation A45 – MHE Servicing Fees Projection 

𝑀𝐻𝐸𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔𝐹𝑒𝑒𝑠̂
𝑏,𝑡0+ℎ = 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒̂

𝑏,𝑡0+ℎ × 𝑀𝐻𝐸𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑡0 

where: 

• 𝑀𝐻𝐸𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔𝐹𝑒𝑒𝑠̂
𝑏,𝑡0+ℎ denotes the projected noninterest income MHE 

servicing fees for firm 𝑏 at time 𝑡0 + ℎ; 

• 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑𝐵𝑎𝑙𝑎𝑛𝑐𝑒̂
𝑏,𝑡0+ℎ denotes the projected serviced balance for firm 𝑏 at time 

𝑡0 + ℎ; and 

• 𝑀𝐻𝐸𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑡0 is the constant starting industry-level fee rate. 

 

c. Noninterest Income from MSR Value Changes 

As stated above, mortgage servicing rights (MSRs) grant firms the right to service 

mortgages and collect the associated fee revenue on behalf of an investor.  A firm’s MSR 

holdings are considered an intangible asset that gains and loses value in part due to the 

amortization of existing MSRs, changes in the principal balance of existing MSRs, changes in 

MSR valuation modeling assumptions, and additions to MSR holdings via production or 

acquisition.  These adjustments to the value of MSRs represent noninterest income and are 

modeled together as MSR value changes.   

The Board proposes to use a regression model to project noninterest income from MSR 

value changes.  The carry value of MSRs is generally driven by changes in interest rates which 

affect the prepayment behavior of the underlying borrowers as discussed above.  Among 

available and relevant variables, the change in the 30-year fixed mortgage rate was selected as 
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the sole macroeconomic variable for the regression because it has explanatory power and 

produces reasonable projections.  The Board also considered the 10-year Treasury yield and real 

variables like real GDP growth but chose not to include them in the model specification because 

they did not exhibit as strong of a statistical fit.  The regression model for MSR carry value is 

thus given by:  

Equation A46 – MSR Carry Value 

Δ log 𝑀𝑆𝑅𝐶𝑎𝑟𝑟𝑦𝑉𝑎𝑙𝑢𝑒𝑡 = 𝛼 +  𝛽1Δ𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒𝑅𝑎𝑡𝑒𝑡 +  𝜖𝑡 

where:  

• 𝑀𝑆𝑅𝐶𝑎𝑟𝑟𝑦𝑉𝑎𝑙𝑢𝑒𝑡 is the aggregate MSR Carry Value retrieved from the FR Y-9C, at 

time t;  

• 𝛼 is a constant intercept;  

• Δ𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒𝑅𝑎𝑡𝑒𝑡 is the quarterly change in the 30-year fixed-rate mortgage interest rate 

at time t, representing changing interest rates in the mortgage market; and 

• 𝜖𝑡 is a stochastic error term. 

 

The proposed specification models aggregate MSR carry value from FR Y-9C, Schedule 

HC-M, line item 12.a.(1).  The MSR carry value retrieved from the FR Y-9C is aggregated across 

all bank holding companies subject to the 2026 stress test.  The MSR carry value growth rate 

path is projected at the aggregate level and then applied to firm-specific MSR carry value liftoffs 

to generate firm-specific MSR carry value projections.  These projections are then first 

differenced to produce MSR value changes.   

The projection of a firm’s individual MSR carry value begins from an anchor, the 

geometric mean25 of the firm’s MSR carry value over the four quarters ending at jump-off. Firm-

specific MSR carry value is calculated as:  

 

25  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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Equation A47 – Firm-Specific Starting MSR Carry Value  

𝑀𝑆𝑅𝐶𝑎𝑟𝑟𝑦𝑉𝑎𝑙𝑢𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 = (∏ 𝑀𝑆𝑅𝐶𝑎𝑟𝑟𝑦𝑉𝑎𝑙𝑢𝑒𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where:  

• 𝑀𝑆𝑅𝐶𝑎𝑟𝑟𝑦𝑉𝑎𝑙𝑢𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 denotes the firm-specific starting value for MSR carry value 

for firm 𝑏. 
 

Projected growth is applied to the firm-specific anchor and compounded forward so that 

each projected MSR carry value grows from the value in the preceding quarter.  An adjustment is 

applied to the first projected quarter to account for the application of a quarterly growth rate to a 

four-quarter geometric mean for the liftoff; the geometric mean requires adjustment prior to use 

as a quarterly measure because it would otherwise capture impacts from deterministic elements 

of the time series in the four quarters it averages, such as seasonality.  In this way, the projection 

horizon begins from a level consistent with the seasonal factors and macroeconomic variables 

applicable in the liftoff.  Details of the adjustment are provided in Appendix A.  

Applying the recursion repeatedly produces the firm-specific projected level of MSR 

carry value in any quarter of the horizon directly in terms of the anchor and the cumulative sum 

of projected growth rates.  Firm-specific MSR carry value is thus calculated as: 

Equation A48 – Projected Level of MSR Carry Value 

𝑀𝑆𝑅𝐶𝑎𝑟𝑟𝑦𝑉𝑎𝑙𝑢𝑒ˆ
b,t0+h = 𝑀𝑆𝑅𝐶𝑎𝑟𝑟𝑦𝑉𝑎𝑙𝑢𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅

𝑏,𝑡0 ∗ exp (∑ Δ log 𝑀𝑆𝑅𝐶𝑎𝑟𝑟𝑦𝑉𝑎𝑙𝑢𝑒ˆ
t0+j

h

j=1

) 

where: 

• 𝑀𝑆𝑅𝐶𝑎𝑟𝑟𝑦𝑉𝑎𝑙𝑢𝑒ˆ
b,t0+h is the projected level of MSR carry value for firm 𝑏 at 

projection period 𝑡0 + ℎ;  
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• 𝑀𝑆𝑅𝐶𝑎𝑟𝑟𝑦𝑉𝑎𝑙𝑢𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 denotes the firm-specific starting value for MSR carry value 

for firm 𝑏; and 

• ℎ ∈  {1,2, … ,13} is the projection horizon.  

 

The result is a firm-specific projected level of MSR carry value for every quarter of the 

projection horizon.  To obtain a value of noninterest income from MSR carry value changes, the 

projected level of MSR carry value is first-differenced.  

d. Noninterest Income from MHE Other 

 Noninterest income from MHE other includes all other revenue from servicing 

activities not captured in the above-described MHE servicing categories.  MHE other is projected 

using a flatline approach because it does not feature any apparent macroeconomic variation and 

tends to be immaterial, as not all firms report in the relevant line-item in the FR Y-14 reports, 

reported amounts are small relative to the rest of this category, and reported amounts do not 

exhibit any discernible pattern.  Noninterest income from MHE other is consequently flatlined at 

the firm-specific four-quarter median of MHE other, consistent with the stress testing principle of 

simplicity.   

The anchor value for MHE other is calculated as: 

Equation A49 – Starting Noninterest Income  

𝑀𝐻𝐸𝑂𝑡ℎ𝑒𝑟̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏̅,𝑡0 =  median(𝑀𝐻𝐸𝑂𝑡ℎ𝑒𝑟𝑏,𝑡0−𝑘)  

where:  

• 𝑀𝐻𝐸𝑂𝑡ℎ𝑒𝑟̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏̅,𝑡0 is the median of the noninterest income on MHE other for firm b at 

quarter t0 ; 
• 𝑀𝐻𝐸𝑂𝑡ℎ𝑒𝑟𝑏,𝑡0−𝑘   is the noninterest income on MHE other for firm b at quarter t; 

• 𝑡0 is the jump-off quarter; and  

• 𝑘 ∈  {0,1,2,3}. 
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Firm-specific noninterest income on MHE other under the flatline model is set equal to 

the starting value for all projection quarters, as given by: 

Equation A50 – Flatline Projection 

𝑀𝐻𝐸𝑂𝑡ℎ𝑒𝑟ˆ
𝑏,𝑡0+ℎ = 𝑀𝐻𝐸𝑂𝑡ℎ𝑒𝑟̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅

𝑏̅,𝑡0 

where: 

• 𝑀𝐻𝐸𝑂𝑡ℎ𝑒𝑟ˆ
𝑏,𝑡0+ℎ is the dollar-level projection for the noninterest income on MHE other 

for firm 𝑏 at projection horizon 𝑡0 + ℎ, where 𝑡0 is the jump-off quarter and ℎ ∈
{1,2, … ,13}; and 

• 𝑀𝐻𝐸𝑂𝑡ℎ𝑒𝑟̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏̅,𝑡0 is the median of the noninterest income on MHE other for firm b at 

quarter t0. 

 

Data on MHE other is retrieved from FR Y-14Q, Schedule G, line item 14M.  

ii. Assumptions and Limitations 

The Board proposes to use a volume-based approach to project MHE production and 

MHE servicing fees.  An assumption of these models is that MHE production and MHE 

servicing fees are proportional to the volume of MHE sold at the industry level and the average 

volume of third-party mortgages serviced, respectively, as discussed above.  This assumption 

implies that fluctuations in noninterest income projections for a particular business line under 

stress are driven only by variations in the associated business volume.  The volume-based model 

also implicitly assumes the industry levels of the respective business activities are representative 

for all firms under stress.  An industry-level model for the volume of MHE production and MHE 

servicing is aligned with the stress testing principles of consistency and comparability.  In 

contrast, individual firm-level models would create distinct regressions and coefficients, each 

responding with differing macroeconomic sensitivity to the same underlying scenario.  The 
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proposed industry-level approach ensures that projected noninterest income on MHE production 

and servicing differs only due to a firm’s scale and business volume.   

As previously discussed, an assumption underpinning the volume-based approach is that 

fee ratios are relatively stable and do not vary over the projection horizon. The proposed MHE 

production and servicing models also assume that fees on mortgages originated for sale and 

serviced balances do not vary across firms.  These assumptions are consistent with industry 

practice, in which these fees are standardized.26 

The Board proposes to use a regression to project MSR value changes.  A limitation of 

the proposed MSR value changes model is that it does not distinguish between valuation changes 

due to changes in interest rates from those due to increases in delinquency rates.  It also does not 

reflect the differing characteristics of firms’ servicing portfolios.  The Board considered an 

industry-level structural model to link the value of MHE servicing fees to the carry value of 

MSRs as reported in the FR Y-9C, in which the value of MSRs to a firm is dependent on the 

firm’s valuation of the anticipated future cash flow earned on servicing the underlying 

mortgages.  This alternative model could address some of these limitations; however, such a 

model cannot be developed without collecting additional data on the features of MSRs, such as 

servicing fees and costs, which would likely increase burden on reporting firms.  

The Board also proposes to use an industry-level model for MSR value changes. The 

model does not include covariates reflecting characteristics of the underlying mortgages 

 

26  Fee standardization for MSRs is discussed in Aldrich, Greenberg and Payner (2001).  See S. Aldrich, W. R. 

Greenberg, and B. Payner, A capital markets view of mortgage servicing rights, Journal of Fixed Income 11(1) 

(2001), 37–53. 
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serviced, or their interactions, as limits to the available data would make it difficult to reliably 

estimate more complex models. 

Additionally, the proposed MSR value changes model uses data on MSR values from the 

FR Y-9C, rather than MSR value changes as reported in the FR Y-14Q.  The Board chose not to 

use the FR Y-14Q line item for MSR value changes because it is reported net of hedging impact; 

since hedging strategies vary significantly across firms and cannot be observed in the current 

data collection, this line item is not directly suitable for modeling.   

Relatedly, the proposed MSR value changes model does not account for the impact of 

hedges due to a lack of sufficient data on MSR hedges.  The Board will explore options to 

incorporate the impact of MSR hedges, including alternatives involving the collection or use 

additional data.  

iii. Alternatives 

a.  Alternatives for Noninterest Income on MHE Production 

The Board considered the availability of alternative approaches to calculate noninterest 

income on MHE production in the supervisory stress test.  In particular, the Board could estimate 

noninterest income on MHE production using an approach that is similar to others described in 

this 2027 Proposed PPNR Model Documentation, including the regression, flatline, and 

distribution-based haircut approaches. 

In a regression approach, the Board could model noninterest income on MHE production 

by estimating a regression on the industry-level of noninterest income on MHE production.  The 

regression could feature macroeconomic scenario variables, including, but not limited to, the 

change in the mortgage rate or the growth rate of nominal GDP.    
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In a flatline approach, the Board could model noninterest income on MHE production by 

setting projected noninterest income on MHE production to the firm-specific four-quarter 

geometric mean, or the median, of noninterest income on MHE servicing fees, as described 

above.  Under this approach, the model would assume that noninterest income on MHE 

production would not vary with the broader macroeconomy under a severely adverse scenario.  

In a distribution based-haircut approach, the Board could model noninterest income on 

MHE production by setting projected noninterest income on MHE production to a firm-specific 

four-quarter geometric mean, or the median, of noninterest income multiplied by a haircut.  The 

Board would analyze the distribution of growth rates in noninterest income on MHE production 

across stress-tested firms, then select a growth rate from an appropriate haircut percentile.  An 

appropriate percentile could be the 7th percentile as described in the distribution-based model for 

noninterest income on sales and trading or a different conservative percentile.  Under this 

approach, the model would assume that noninterest income on MHE production would not vary 

with the broader macroeconomy under a severely adverse scenario.  In contrast to a pure flatline 

described above, this distribution based-haircut approach would assume a level of decline under 

stress. 

The Board could alternatively model noninterest income on MHE production using the 

general volume-based approach described above but with different macroeconomic scenario 

variables.  The Board could also consider the use of a firm-specific fee in the MHE production 

volume-based model.   

Additionally, as detailed in Appendix A, the Board proposes to apply an adjustment to the 

first projected quarter to compensate for the use of a four-quarter geometric mean for the liftoff.  

This adjustment supports the principle of robustness as it allows for more precise projections. 
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However, its impact is small.  To further the principle of simplicity, the Board is considering an 

alternative where this adjustment is omitted from the model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed volume-based approach for noninterest income on MHE production was reasonably 

designed to achieve the goals of the stress test.  The Board is interested in feedback on these 

alternative approaches, and whether they should be adopted in any final PPNR model for the 

2027 supervisory stress test. 

b. Alternatives for Noninterest Income on MHE Servicing Fees 

The Board considered the availability of alternative approaches to calculate noninterest 

income on MHE servicing fees in the supervisory stress test.  In particular, the Board could 

estimate noninterest income on MHE servicing fees using an approach that is similar to others 

described in this 2027 Proposed PPNR Model Documentation, including the regression, flatline, 

and distribution-based haircut approaches. 

In a regression approach, the Board could model noninterest income on MHE servicing 

fees by estimating a regression on the industry level of noninterest income on MHE servicing 

fees, rather than separately projecting MHE servicing volume and applying a fee rate.  The 

regression could feature macroeconomic scenario variables including, but not limited to, the 

change in the mortgage rate or the growth rate of nominal GDP.     

In a flatline approach, the Board could model noninterest income on MHE servicing fees 

by setting projected noninterest income on MHE servicing fees to the firm-specific four-quarter 

geometric mean, or the median, of noninterest income on MHE servicing fees, as described 
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above.  Under this approach, the model would assume that noninterest income on MHE value 

changes would not vary with the broader macroeconomy under a severely adverse scenario.  

In a distribution based-haircut approach, the Board could model noninterest income on 

MHE servicing fees by setting projected noninterest income on MHE servicing fees to a firm-

specific four-quarter geometric mean, or the median, of noninterest income multiplied by a 

haircut.  The Board would analyze the distribution of growth rates in noninterest income on 

MHE servicing fees across stress-tested firms, then select a growth rate from an appropriate 

haircut percentile. An appropriate percentile could be the 7th percentile as described in the 

distribution-based model for noninterest income on sales and trading or a different conservative 

percentile.  Under this approach, the model would assume that noninterest income on MHE 

servicing fees would not vary with the broader macroeconomy under a severely adverse scenario.  

In contrast to a pure flatline described above, this distribution based-haircut approach would 

assume a level of decline under stress. 

The Board could alternatively model noninterest income on MHE servicing fees by using 

the general volume-based approach described above but with different macroeconomic scenario 

variables.  The Board could also consider the use of a firm-specific fee in the MHE servicing 

fees volume-based model.   

Additionally, as detailed in Appendix A, the Board would apply an adjustment to the first 

projected quarter to compensate for the use of a four-quarter geometric mean for the liftoff. This 

adjustment supports the principle of robustness as it allows for more precise projections. 

However, its impact is small. To further the principle of simplicity, the Board is considering an 

alternative where this adjustment is omitted from the model. 
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The Board considered the availability of these alternative approaches and determined that 

the proposed volume-based approach for noninterest income on MHE servicing fees was 

reasonably designed to achieve the goals of the stress test.  The Board is interested in feedback 

on these alternative approaches, and whether they should be adopted in any final PPNR model 

for the 2027 supervisory stress test. 

c.  Alternatives for Noninterest Income on MSR Value Changes 

The Board considered the availability of alternative approaches to project noninterest 

income on MSR value changes in the supervisory stress test.  In particular, the Board could 

project noninterest income on MSR value changes using an approach that is similar to others 

described in this 2027 Proposed PPNR Model Documentation, including the flatline and 

distribution-based haircut approaches. 

In a flatline approach, the Board could model noninterest income on MSR value changes 

by setting projected noninterest income on MSR value changes to the firm-specific four-quarter 

geometric mean, or the median, of noninterest income on MHE value changes, as described 

above.  Under this approach, the model would assume that noninterest income on MSR value 

changes would not vary with the broader macroeconomy under a severely adverse scenario.  

In a distribution based-haircut approach, the Board could model noninterest income on 

MSR value changes by setting projected noninterest income on MSR value changes to a firm-

specific four-quarter geometric mean, or the median, of noninterest income multiplied by a 

haircut.  The Board would analyze the distribution of growth rates in the MSR value changes 

across stress-tested firms, then select a growth rate from an appropriate haircut percentile.  An 

appropriate percentile could be the 7th percentile as described in the distribution-based model for 
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noninterest income on sales and trading or a different conservative percentile.  Under this 

approach, the model would assume that noninterest income on MSR value changes would not 

vary with the broader macroeconomy under a severely adverse scenario.  In contrast to a pure 

flatline described above, this distribution based-haircut approach would assume a level of decline 

under stress. 

The Board could also consider two alternative modeling approaches for MSR valuation 

changes. The first approach would involve modifying the proposed regression model.  The Board 

could consider introducing an interaction term between the mortgage rate and the direction of the 

interest rate changes to account for the nonlinearities in the impact of rates on MSR values.  In 

addition, the Board could consider interacting the mortgage rate changes with covariates 

reflecting the characteristics of a firm’s servicing portfolio, such as average loan-to-value, 

coupon rate, and whether the MSRs are from FNMA/FHLMC or GNMA securities.  The Board 

could consider adding other macroeconomic variables, such as the change in the house price 

index (potentially with interactions), which would capture the decline in value resulting from 

increased delinquencies.  One challenge with such an approach is that the regression framework 

and the available estimation data (which is aggregated to the firm level) may not be able to 

accurately capture these economic relationships.   

The second alternative modeling approach would be more structural and would build on 

Elul, Pence, Ranish, and Suher (2026).27  In this approach, the first lien mortgage model would 

be used—together with information on firms’ servicing portfolios reported in the Y14-M—to 

project default and prepayment rates under stress for firms’ MSR portfolios.  This would capture 

 

27 See R. Elul, K. Pence, B. Ranish, and M. Suher, Mortgage Servicing Right Valuations Under Stress, FEDS Notes 

(June 4, 2026).  
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the unique characteristics of each firm’s servicing portfolio.  The resulting projections would 

then be applied to data reflecting the sensitivity of MSR values to shocks in default and 

prepayment rates as collected in FR Y-14Q, Schedule I to arrive at a change in MSR value for 

each firm’s portfolio.  This change in value would then be allocated to the relevant quarters of 

the projection horizon.  The Board has determined that the sensitivities collected in Schedule I 

through 2019 yield reasonable projected value changes under stress for firms’ current MSR 

portfolios, but the Board could collect additional data to determine if and when the model should 

be re-estimated. 

Additionally, within the proposed regression approach, the Board proposes to apply an 

adjustment to the first projected quarter to compensate for the use of a four-quarter geometric 

mean for the liftoff, as detailed in Appendix A.  This adjustment supports the principle of 

robustness as it allows for more precise projections.  However, its impact is small.  To further the 

principle of simplicity, the Board is considering an alternative where this adjustment is omitted 

from the model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed regression approach for noninterest income on MSR value changes was reasonably 

designed to achieve the goals of the stress test.  The Board is interested in feedback on these 

alternative approaches, and whether they should be adopted in any final PPNR model for the 

2027 supervisory stress test. 

d. Alternatives for Noninterest Income on MHE Other 

The Board considered the availability of alternative approaches to calculate noninterest 

income on MHE other in the supervisory stress test.  In particular, the Board could estimate 
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noninterest income on MHE other using an approach that is similar to others described in this 

2027 Proposed PPNR Model Documentation, including the volume-based, regression, and 

distribution-based haircut approaches. 

In a volume-based approach, the Board could model noninterest income on MHE other 

by modeling the growth of the volume of serviced balances as described in the MHE servicing 

fees volume-based model.  The projected growth rate of the volume of serviced balances would 

then be multiplied by a fee ratio calculated as the ratio of noninterest income on MHE other to 

the volume of balances serviced.  This fee ratio could be calculated at the firm-specific or 

industry level.  The fee ratio would then be multiplied by the starting value for serviced balances 

to retrieve a dollar-level estimate for noninterest income on MHE other.  Under this approach, 

the model would assume that, similar to MHE servicing fees, noninterest income on MHE other 

is proportional to serviced balances.  However, this assumption may not reflect this business line 

accurately.  If adopted, this approach would attribute macroeconomic sensitivity to a line item 

that is not well understood.  If the Board pursued a volume-based approach for noninterest 

income on MHE other, the Board might seek to identify and consider alternatives to serviced 

balances as a measure of the relevant volume. 

In a regression approach, the Board could model noninterest income on MHE other by 

estimating a regression on the industry level of noninterest income on MHE other.  The 

regression could feature macroeconomic scenario variables, including, but not limited to, the 

change in the mortgage rate or the growth rate of nominal GDP.  Under this approach, the model 

would assume that noninterest income on MHE other commoves with the broader economy.  If 

adopted, this approach would also attribute macroeconomic sensitivity to a line item that is not 

well understood.  
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In a distribution based-haircut approach, the Board could model noninterest income on 

MHE other by setting projected noninterest income on MHE other to a firm-specific four-quarter 

geometric mean of noninterest income multiplied by a haircut.  The Board would analyze the 

distribution of growth rates in noninterest income on MHE other across stress-tested firms, then 

select a growth rate from an appropriate haircut percentile.  An appropriate percentile could be 

the 7th percentile as described in the distribution-based model for noninterest income on sales 

and trading or a different conservative percentile.    As discussed above (see, e.g., Section 

III.B.iii.a) for other sources of noninterest income, under this approach the model would assume 

that noninterest income would not vary with the broader macroeconomy under a severely 

adverse scenario. 

The Board considered the availability of these alternative approaches and determined that 

the proposed flatline approach for noninterest income on MHE other was reasonably designed to 

achieve the goals of the stress test.  The Board is interested in feedback on these alternative 

approaches, and whether they should be adopted in any final PPNR model for the 2027 

supervisory stress test. 

iv. Questions 

The Board is requesting public input on the proposed models for noninterest income on 

mortgages and home equity, including, but not limited to, input on the following questions:  

Question 7: The Board seeks input on the proposed approach to model noninterest 

income on MHE.  What are the advantages and disadvantages of the proposed models?  Are 

there alternative specifications, in terms of right-hand side variables, differences, lags, 

transformations, or the sample period of estimation, that the Board should consider, and why? 
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Should the Board consider alternative measures of activity volume, or different scaling methods 

for the dependent variables, in these models? 

Question 8: Should the Board address any nonlinearities in the MHE production, MHE 

servicing fees, or MSR value changes models?  For example, could MSR value changes respond 

differently to increases versus decreases in rates?  How could the Board address nonlinearities 

in the models?  What are the advantages and disadvantages of approaches to address 

nonlinearities? 

Question 9: The Board seeks input on the use of the four-quarter mean and the associated 

weighted average adjustment for log differenced models.  Are there alternative approaches or 

lookback periods that the Board should consider to mitigate volatility and seasonality from the 

liftoff values for the noninterest income on mortgage and home equity model?  Does the use of a 

four-quarter lookback period appropriately balance reflecting recent trends while mitigating 

volatility? What are the advantages and disadvantages of any such alternative? 

Question 10: Should the Board adjust the first projection quarter to account for 

seasonality and the liftoff from a four-quarter geometric mean?  Is the adjustment described in 

Appendix A appropriate?  Alternatively, should the Board decline to adjust the first projection 

quarter?  If so, what would be the advantages and disadvantages of doing so? 

Question 11: Should production or servicing fees vary across firms—for instance, with 

the characteristics of the serviced portfolios?  Which characteristics would be most important in 

determining firm-level fees?  What would be the pros and cons of allowing such variation? 

Question 12: Should the Board consider projecting default and prepayment rates on the 

underlying serviced mortgages under the supervisory stress test scenario and using information 

on the sensitivities of MSR values to changes in these default and prepayment rates? Such an 
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approach would account more completely for the characteristics of each firm’s portfolio.  

However, this approach would require additional data on these sensitivities, potentially from the 

2027 Models and Reporting Proposal.28    Alternatively, should the Board collect granular data 

on fees, costs, and foreclosure timelines for different types of serviced mortgages so that it could 

consider developing a structural discounted cash flow model for MSR valuation in conjunction 

with projected default and prepayment rates?  This approach could also enable the modeling of 

recapture in the event of prepayments.  What are the advantages and disadvantages of these 

approaches?  Are there alternative modeling approaches and data sources the Board should 

consider to model MSR? 

Question 13: The expansion of the hedge data collection for the Y-14Q, Schedule B.2 will 

capture derivative securities used for hedging interest rate risk. Would this additional data allow 

the Board to capture the impact of hedges on MSR values? If not, are there additional data 

sources or approaches that the Board should consider?  

C. Noninterest Income on Deposit Fees  

i. Model Description 

The Board proposes an industry-level volume-based model and two regression models to 

estimate noninterest income on deposit fees.  Noninterest income on deposit fees is modeled at 

the subcomponent level, which includes debit interchange fees, non-sufficient funds (NSF) fees, 

and other deposit fees.  A volume-based approach is used to model debit interchange fees, as 

debit interchange fees are driven by transaction volume and are assumed to respond to 

 

28  See Elul et al. (2026) for an implementation of this approach.  Id. 
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unemployment and inflation, as described below.  The remaining subcomponents, NSF fees and 

other deposit fees, are modeled directly using regressions in the absence of appropriate data to 

capture the underlying business volume.  The next section provides details on the models.  

Parameter estimates are provided in Appendix B.

a. Noninterest Income from Debit Interchange Fees

Noninterest income on debit interchange fees represents the fee revenue a firm earns each 

time a customer uses a debit card linked to a checking or money market account to complete a 

purchase transaction.  These fees are paid by the merchant’s acquiring firm to the cardholder’s 

issuing firm as compensation for processing the transaction.  This revenue is transactional in 

nature and scales with the number and characteristics of debit purchase transactions rather than 

with deposit account balances.   

The Board proposes a volume-based approach because debit interchange income is 

generated by debit card transactions.  Separately projecting transaction volume and applying a 

firm-specific fee rate allows the model to capture the effect of economic stress on customer 

transaction activity while preserving firm-specific differences in interchange revenue per 

transaction.  The industry-level volume-based model for debit interchange fees models the ratio 

of debit card purchase transaction to the total number of checking and money market accounts.  

The Board has selected this ratio as the relevant measure of volume for debit interchange fees 

because debit interchange fees are assessed primarily on a per-transaction basis.  The Board 

proposes to use the number of debit purchase transactions, rather than transaction dollar value, 

because transaction counts directly measure the activity that generates interchange fees without 

assuming that fee income increases proportionately with transaction size.  Normalizing that 
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transaction count by the number of open checking and money market accounts isolates the 

average transactional activity per active deposit.  Modeling this ratio separates changes in 

interchange income caused by growth in the deposit account base from changes caused by shifts 

in cardholder usage patterns.  This separation is also important because the Board assumes that 

the size of the deposit account base is fixed over the projection horizon in accordance with the 

flat balance sheet assumption.   

The proposed volume-based model relates interchange fees to macroeconomic variables.  

The model assumes the transaction count per deposit responds to the change in the 

unemployment rate, the change in the CPI inflation rate, a COVID dummy, and quarterly 

dummies.  Changes in the unemployment rate reflect consumer spending capacity and economic 

health.  When unemployment rises, consumers typically reduce discretionary spending, leading 

to a lower volume of debit card transactions.  Changes in the inflation rate capture the effect of 

changing price levels on nominal transaction volumes and changes in the price environment that 

may affect the frequency and composition of purchases.  The COVID dummy variable accounts 

for the disruption during the initial pandemic period that is inconsistent with normal 

unemployment-spending relationships.  Quarterly dummies capture the strong seasonality in 

debit card spending patterns.  The Board considered other measures of consumer activity but 

selected unemployment and CPI inflation because they provide a parsimonious and direct link to 

variables specified in the severely adverse scenario while yielding a relatively better statistical fit 

and model performance. 

The Board proposes to estimate the volume relationship at the industry level because the 

relevant FR Y-14Q data are available for a relatively short period.  Pooling observations provides 

a more robust basis for estimating sensitivity to macroeconomic conditions than separate firm-
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level regressions, while firm-specific volume anchors, account counts, and fee rates preserve 

relevant differences across firms. 

The specification for the volume-based model for debit interchange fees is thus given by: 

Equation A51 – Noninterest Income on Debit Interchange Fees 

Δ log 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜𝑡

=  𝛼 +  𝛽1Δ𝑈𝑅𝑡 +  𝛽2Δ𝐶𝑃𝐼𝑡 + 𝐶𝑂𝑉𝐼𝐷 𝐷𝑢𝑚𝑚𝑦 + 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡

+  𝜖𝑡 

where:  

• 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜𝑡 is the ratio of debit card purchase transactions to total number of 

open checking and money market accounts; 

• 𝛼 is a constant intercept;  

• Δ𝑈𝑅𝑡 is the quarterly change in the U.S. unemployment rate; 

• Δ𝐶𝑃𝐼𝑡 is the quarterly change in the Consumer Price Index inflation rate; 

• 𝐶𝑂𝑉𝐼𝐷𝐷𝑢𝑚𝑚𝑦is a dummy indicator for 2020:Q2;  

• 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡 are dummy variables for quarters 2, 3, and 4, which are equal to 1 

only if the period 𝑡 is in quarters 2, 3, or 4, respectively; and 

• 𝜖𝑡 is a stochastic error term. 

 

Debit card purchase transactions are retrieved from FR Y-14Q, Schedule G.3, line item 9 

and the number of open checking and money market accounts is retrieved from Schedule G.3, 

line item 8.  The volume-based debit interchange fees model is estimated on a quarterly sample 

from 2015:Q1 to 2024:Q4.  The sample starts in 2015:Q1 due to data availability, as most firms 

subject to the stress test had begun to report relevant data by that time.  The Board will evaluate 

and consider the addition of new data every year and determine the appropriateness of re-

estimation on an extended sample.   
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Industry-growth rate projections are produced using the estimates of the debit interchange 

fees volume-based model and the supervisory severely adverse scenario path for the 

unemployment rate and CPI inflation rate.   

The projection of a firm’s own volume ratio begins from an anchor, the geometric mean29 

of the firm’s volume ratio over the four quarters ending at jump-off. Firm-specific volume ratios 

are calculated as:  

Equation A52 – Debit Interchange Fees Firm-Specific Starting Volume Ratio 

𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 = (∏ 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where:  

• 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 denotes the firm-specific anchor value for the ratio of 

debit card transactions to total number of open checking and money market 

accounts for firm 𝑏. 
 

Projected growth is applied to the firm-specific anchor and compounded forward so that 

each projected quarterly estimate grows from the value in the preceding quarter.  An adjustment 

is applied to the first projected quarter to account for the application of a quarterly growth rate to 

a four-quarter geometric mean for the liftoff; the geometric mean requires adjustment prior to use 

as a quarterly measure because it would otherwise capture impacts from deterministic elements 

of the time series in the four quarters it averages, such as seasonality.  In this way, the projection 

horizon begins from a level consistent with the seasonal factors and macroeconomic variables 

applicable in the liftoff.  Details of the adjustment are provided in Appendix A.  

 

29  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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Applying the recursion repeatedly and multiplying by the total number of open checking 

and money market accounts at jump-off produces the firm-specific projected interchange fee 

ratio in any quarter of the horizon directly in terms of the anchor and the cumulative sum of 

projected growth rates. Firm-specific projected debit interchange fee volume is thus given by: 

Equation A53 – Projected Debit Interchange Fees Volume 

𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒ˆ
b,t0+h

= 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠𝑏,𝑡0 ∗ 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
b,t0

∗ exp (∑ Δ log 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜ˆ
t0+j

h

j=1

) 

where: 

• 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒ˆ
𝑏,𝑡0+ℎ is the projected volume of debit card transactions for firm 

𝑏 at projection period 𝑡0 + ℎ; 

• 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠𝑏,𝑡0  is the number of open checking and money market accounts at 

jump-off for firm 𝑏;  

• 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 denotes the firm-specific starting value for the ratio of 

debit card transactions to total number of open checking and money market 

accounts for firm 𝑏; and 

• ℎ ∈ (1,13) is the projection horizon.  

 

The result is firm-specific debit card transaction volume for every quarter of the horizon.  

The fee rate is the firm-specific level of noninterest income earned per unit of business 

activity conducted, and is calculated by dividing historical noninterest income on debit 

interchange fees for a given firm by that firm’s historical debit card transaction volume: 

Equation A54 – Debit Interchange Fees Fee 

𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒𝑏,𝑡 =
𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝐹𝑒𝑒𝑠𝑏,𝑡

𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑏,𝑡
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where: 

• 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒𝑏,𝑡 denotes the firm-specific fee rate for firm 𝑏 at time 𝑡; 

• 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝐹𝑒𝑒𝑠𝑏,𝑡 denotes the historical noninterest income on debit interchange 

fees for firm 𝑏 at time 𝑡; and 

• 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒𝑏,𝑡 denotes the historical volume of debit card transaction for 

firm 𝑏 at time 𝑡. 

Data on noninterest income on debit interchange fees is retrieved from FR Y-14Q, 

Schedule G.1, line item 14Q.   

The fee rate used in the projection of noninterest income from debit card interchange fees 

is the median of this ratio over the four quarters ending at jump-off, and is given by: 

Equation A55 – Median Debit Interchange Fees Fee 

𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 = median(𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒𝑏,𝑡0−𝑘) 

where:  

• 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 is the median firm-specific fee rate for firm 𝑏, at 𝑡0, 

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ (0,1,2,3).   

 

The four-quarter median fee rate is used instead of the average so that the projection is 

not distorted by a single quarter in which either the income line item or the volume measure was 

atypical.  Using a recent four-quarter window produces a fee rate that is consistent with firms’ 

current pricing and product mixes.  

Finally, projected noninterest income from debit interchange fees is estimated by 

multiplying the projected volume of business activity by the median fee rate, as given by: 

Equation A56 – Noninterest Income on Debit Interchange Fees Projection 

𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝐹𝑒𝑒𝑠̂
𝑏,𝑡0+ℎ = 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒̂

𝑏,𝑡0+ℎ × 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 

where: 
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• 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝐹𝑒𝑒𝑠̂
𝑏,𝑡0+ℎ  denotes the projected noninterest income on debit 

interchange fees for firm 𝑏 at time 𝑡0 + ℎ; 

• 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝑉𝑜𝑙𝑢𝑚𝑒̂
𝑏,𝑡0+ℎ denotes the projected volume of debit card transactions for 

firm 𝑏 at time 𝑡0 + ℎ; and 

• 𝐷𝑒𝑏𝑖𝑡𝐼𝐶𝐹𝑒𝑒𝑠𝐹𝑒𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 is the constant firm-specific starting fee rate. 

 

 Considering the economic mechanism generating interchange income, the available data, 

and the objectives of robustness, comparability, transparency, and sensitivity to economic stress, 

the Board assessed the proposed specification as reasonably designed to achieve the goals of the 

supervisory stress test. 

b. Noninterest Income on Non-Sufficient Funds (NSF) Fees 

Noninterest income on non-sufficient funds (NSF) fees represents fee revenue a firm 

earns when a customer attempts a debit card transaction or other account withdrawal that exceeds 

the available balance in a checking or money market account and the transaction is either 

declined or paid by the institution on the customer’s behalf.  This income is distinct from 

interchange fees as it arises from account balance mismanagement or liquidity shortfalls, rather 

than solely according to underlying transaction volume. 

The Board proposes to model noninterest income on NSF fees using a regression model.  

A regression model is appropriate for modeling NSF fees under stress because NSF fees are 

generally driven by customer payment failures during economic downturns rather than by 

underlying transaction volume, and a regression framework can directly capture how adverse 

conditions increase the likelihood of insufficient funds events. 

Noninterest income from NSF fees is estimated based on two primary components: (1) 

the projection of the non-sufficient funds fee-to-deposit ratio under stress; and (2) the firm-

specific deposit balances at liftoff.  The Board first projects the growth rate of the fee ratio under 
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stress using an industry-level regression as a function of macroeconomic variables, applies this 

growth rate to a fixed firm-specific anchor ratio to obtain projected ratios, and then multiplies the 

projected ratios by the firm's deposit balances at liftoff to generate the path of noninterest income 

over the projection horizon.  The following paragraphs detail the Board’s proposed methodology. 

Parameter estimates are provided in Appendix B. 

The industry-level regression for noninterest income on NSF fees is modeled as the ratio 

of NSF fee income to deposit balances.  This normalization allows for the consistent 

comparability of the ratio over time.  The Board proposes to normalize NSF fee income by 

domestic deposit balances because the opportunity for NSF events depends in part on the size of 

the deposit business from which those fees are generated.  Normalization separates changes in 

NSF fee income associated with firm size from changes in the incidence of NSF fees relative to 

the deposit base and provides a comparable measure across firms and over time. 

The regression model for NSF fees assumes the ratio of NSF fees to deposit balances 

responds to the change in the unemployment rate, a COVID dummy, and quarterly dummies.  

Changes in the unemployment rate capture consumer spending capacity and economic health.  

When unemployment rises, a larger share of depositors experiences reduced income, which 

increases the likelihood that depositors will draw down their accounts and attempt to complete 

transactions or withdrawals despite insufficient funds.  Using the change in unemployment also 

aligns with the model's specification of changes in the log NSF fee-to-deposit ratio and directly 

links the projection to a variable specified in the supervisory scenario.  The COVID dummy 

variable accounts for the disruption during the initial pandemic period that does not exhibit 

normal unemployment-spending relationships, and thus supports the stress testing principle of 
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producing forward-looking projections.  Quarterly dummies capture the strong seasonality 

pattern in noninterest income on NSF fees.   

The Board proposes to estimate the relationship at the industry level because the relevant 

FR Y-14Q data provide a relatively short quarterly sample.  Pooling observations provides a 

more robust basis for estimating the relationship between unemployment and NSF fee income 

than separate firm-level regressions, while the firm-specific anchor and deposit balance preserve 

relevant differences across firms. 

The specification for the regression model to project the ratio of NSF fees to average 

deposit balances is: 

Equation A57 – Noninterest Income on NSF Fees 

Δ log 𝑁𝑆𝐹𝐷𝑒𝑝𝑡 =  𝛼 +  𝛽1Δ𝑈𝑅𝑡 + 𝐶𝑂𝑉𝐼𝐷 𝐷𝑢𝑚𝑚𝑦 + 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡 + 𝜖𝑡 

where:  

• 𝑁𝑆𝐹𝐷𝑒𝑝𝑡 is NSF fees divided by average liability balances on domestic deposits;  

• 𝛼 is a constant intercept;  

• Δ𝑈𝑅𝑡 is the quarterly change in the U.S. unemployment rate; 

• 𝐶𝑂𝑉𝐼𝐷𝐷𝑢𝑚𝑚𝑦 is a dummy indicator for 2020:Q2;  

• 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡 are dummy variables for quarters 2, 3, and 4, which are equal to 1 

only if the period 𝑡 is in quarter 2, 3, or 4, respectively; and 

• 𝜖𝑡 is a stochastic error term. 

 

Noninterest income on non-sufficient funds fees is retrieved from FR Y-14Q, Schedule 

G.1, line item 14P.  Average liability balances on domestic deposits are retrieved from FR Y-14Q, 

Schedule G.2, line item 34.  The noninterest income on NSF fees regression model is estimated 

on quarterly sample data from 2014:Q1 to 2024:Q4.  The sample starts in 2014:Q1 due to data 

availability, as most firms subject to the stress test had begun to report relevant data by that 
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time.  The Board will evaluate and consider the addition of new data every year and determine 

the appropriateness of re-estimation on an extended sample.   

Industry-growth rate projections are produced using the estimates of the NSF fees 

regression model and the supervisory severely adverse scenario path for the unemployment rate.   

The projection of a firm’s individual noninterest income on NSF fees begins from an 

anchor, the geometric mean30 of the firm’s ratio of NSF fees to deposits over the four quarters 

ending at jump-off:  

Equation A58 – Firm-Specific Starting NSF Fees  

𝑁𝑆𝐹𝐷𝑒𝑝̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 = (∏ 𝑁𝑆𝐹𝐷𝑒𝑝𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where:  

• 𝑁𝑆𝐹𝐷𝑒𝑝̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 denotes the firm-specific starting value for the ratio of NSF fees to 

average liability balances on domestic deposits for firm 𝑏. 
 

Projected growth is applied to the firm-specific anchor and compounded forward so that 

each projected quarterly estimate grows from the value in the preceding quarter.  An adjustment 

is applied to the first projected quarter to account for the application of a quarterly growth rate to 

a four-quarter geometric mean for the liftoff; the geometric mean requires adjustment prior to use 

as a quarterly measure because it would otherwise capture impacts from deterministic elements 

of the time series in the four quarters it averages, such as seasonality.  In this way, the projection 

horizon begins from a level consistent with the seasonal factors and macroeconomic variables 

applicable in the liftoff.  Details of the adjustment are provided in Appendix A.  

 

30  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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Applying the recursion repeatedly, and multiplying by deposit balances at liftoff, 

produces the firm-specific projected level in any quarter of the horizon directly in terms of the 

anchor and the cumulative sum of projected growth rates. Firm-specific noninterest income from 

NSF fees is thus calculated as: 

Equation A59 – Projected Noninterest Income on Non-sufficient Funds Fees 

𝑁𝑆𝐹𝐹𝑒𝑒𝑠ˆ
b,t0+h = 𝐷𝑒𝑝𝑏,𝑡0 ∗ 𝑁𝑆𝐹𝐷𝑒𝑝̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

b,t0 ∗ exp (∑ Δ log 𝑁𝑆𝐹𝐷𝑒𝑝ˆ
t0+j

h

j=1

) 

where: 

• 𝑁𝑆𝐹𝐹𝑒𝑒𝑠ˆ
b,t0+h is projected noninterest income on NSF fees for firm 𝑏 at 

projection period 𝑡0 + ℎ; 

• 𝐷𝑒𝑝𝑏,𝑡0  is the level of domestic balances at jump-off for firm 𝑏;  

• 𝑁𝑆𝐹𝐷𝑒𝑝̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 denotes the firm-specific starting value for the ratio of NSF fees to 

average liability balances on domestic deposits for firm 𝑏; 

• 𝑁𝑆𝐹𝐷𝑒𝑝𝑡 is NSF fees divided by average liability balances on domestic deposits;  

• ℎ ∈  {1,2, … ,13} is the projection horizon.  

 

The result is a firm-specific projected level of noninterest income on NSF fees for every 

quarter of the projection horizon.  

c. Noninterest Income on Other Deposit Fees 

Noninterest income on other deposit fees represents a residual category of deposit fees 

that do not fall into the interchange or NSF fees categories.  The other deposit fees category 

includes items such as account maintenance fees, foreign transaction fees, card replacement fees, 

and other miscellaneous service changes tied to deposit accounts.   

The Board proposes to use a regression model to estimate noninterest income on other 

deposit fees because other deposit fees arise largely from the servicing and maintenance of 
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deposit accounts rather than from business volume-level activity.   Additionally, because other 

deposit fees comprise several types of fees associated with servicing deposit accounts and do not 

have a single observable measure of underlying business volume, a regression allows the 

proposed model to estimate how aggregate other deposit fee income changes with economic and 

interest-rate conditions without requiring separate volume measures for each underlying fee 

category. 

The industry-level regression for noninterest income on other deposit fees is modeled as 

the ratio of other deposit fees to deposit balances.  This normalization allows for the consistent 

comparability of the ratio over time.  The Board proposes to normalize other deposit fee income 

by domestic deposit balances because these fees arise from services associated with the deposit 

business, and deposit balances provide a consistently available measure of the scale of that 

business.  Normalization separates changes associated with firm size from changes in fee income 

relative to the deposit base and facilitates comparison across firms and over time. 

The regression model for other deposit fees assumes the ratio of other deposit fees to 

deposit balances responds to the change in the unemployment rate and the change in the three-

month Treasury rate.  The Board proposes to use the change in unemployment to capture changes 

in household economic conditions and spending capacity that may affect customers’ use of 

deposit-account services and the likelihood of incurring miscellaneous fees.  Changes in the 

unemployment rate capture consumer spending capacity and economic health, which affect the 

likelihood of incurring miscellaneous charges.  Using the change in unemployment also aligns 

with the model’s specification of changes in the log fee-to-deposit ratio and directly links the 

projection to a variable specified in the supervisory scenario.  Additionally, the Board proposes 

to use the change in the three-month Treasury rate to capture changes in the short-term interest-
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rate environment that may affect deposit-account behavior and associated fee income.  The 

change in the three-month Treasury rate is assumed to reflect the broader rate environment; the 

influence of the broader rate environment on other deposit fees is supported by the data.  The 

three-month Treasury rate provides a common market-based measure of short-term rates and is 

directly specified in the supervisory scenario, allowing the projected fee ratio to respond to the 

scenario's interest-rate path. 

The Board proposes to estimate the relationship at the industry level because the relevant 

FR Y-14Q data provides a relatively short quarterly sample.  Pooling observations provides a 

more robust basis for estimating macroeconomic sensitivity than separate firm-level regressions, 

while the firm-specific anchor and deposit balance preserve relevant differences across firms. 

The specification for the regression model to project the ratio of other deposit fees to 

average deposit balances is: 

Equation A60 – Noninterest Income on Other Deposit Fees 

Δ log 𝑂𝑡ℎ𝐷𝑒𝑝𝐹𝑒𝑒𝑠𝑅𝑎𝑡𝑖𝑜𝑡 =  𝛼 +  𝛽1Δ𝑈𝑅𝑡 +  𝛽2Δ𝑇3𝑀𝑡 +  𝜖𝑡 

where:  

• 𝑂𝑡ℎ𝐷𝑒𝑝𝐹𝑒𝑒𝑠𝑅𝑎𝑡𝑖𝑜𝑡 is noninterest income on other deposit fees divided by average 

liability balances on domestic deposits;  

• 𝛼 is a constant intercept;  

• Δ𝑈𝑅𝑡 is the quarterly change in the U.S. unemployment rate, representing changes in 

aggregate economic conditions; 

• Δ𝑇3𝑀𝑡 is the quarterly change in the 3-month Treasury rate, representing changes in the 

level of interest rates; and 

• 𝜖𝑡 is a stochastic error term. 

 

Noninterest income on other deposit fees is retrieved from FR Y-14Q, Schedule G.1, line 

item 14R.  Average liability balances on domestic deposits are retrieved from the FR Y-14Q, 
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Schedule G.2, line item 34.  The noninterest income other deposit fees regression model is 

estimated on quarterly sample data from 2014:Q1 to 2024:Q4.  The sample starts in 2014:Q1 due 

to data availability, as most firms subject to the stress test had begun to report relevant data by 

that time.  The Board will evaluate and consider the addition of new data every year and 

determine the appropriateness of re-estimation on an extended sample.   

Industry-level growth rate projections are produced using the estimates of the other 

deposit fees regression model and the supervisory severely adverse scenario path for the 

unemployment rate and the three-month Treasury rate.   

The projection of a firm’s individual noninterest income on other deposit fees begins 

from an anchor, the geometric mean31 of the firm’s ratio of other deposit fees to deposits over the 

four quarters ending at jump-off:  

Equation A61 – Firm-Specific Starting Other Deposit Fees  

𝑂𝑡ℎ𝐷𝑒𝑝𝐹𝑒𝑒𝑠𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 = (∏ 𝑂𝑡ℎ𝐷𝑒𝑝𝐹𝑒𝑒𝑠𝑅𝑎𝑡𝑖𝑜𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where:  

• 𝑂𝑡ℎ𝐷𝑒𝑝𝐹𝑒𝑒𝑠𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 denotes the firm-specific starting value for the ratio of 

other deposit fees to average liability balances on domestic deposits for firm 𝑏. 
 

Projected growth is applied to the firm-specific anchor and compounded forward so that 

each projected quarterly estimate grows from the value in the preceding quarter.  An adjustment 

is applied to the first projected quarter to account for the application of a quarterly growth rate to 

a four-quarter geometric mean for the liftoff; the geometric mean requires adjustment prior to use 

 

31  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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as a quarterly measure because it would otherwise capture impacts from deterministic elements 

of the time series in the four quarters it averages, such as seasonality.  In this way, the projection 

horizon begins from a level consistent with the seasonal factors and macroeconomic variables 

applicable in the liftoff.  Details of the adjustment are provided in Appendix A.  

Applying the recursion repeatedly, and multiplying by deposit balances at liftoff, 

produces the firm-specific projected level in any quarter of the horizon directly in terms of the 

anchor and the cumulative sum of projected growth rates.  Firm-specific noninterest income from 

other deposit fees is thus calculated as: 

Equation A62 – Projected Noninterest Income on Other Deposit Fees 

𝑂𝑡ℎ𝐷𝑒𝑝𝐹𝑒𝑒𝑠ˆ
b,t0+h

= 𝐷𝑒𝑝𝑏,𝑡0 ∗ 𝑂𝑡ℎ𝐷𝑒𝑝𝐹𝑒𝑒𝑠𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
b,t0 ∗ exp (∑ Δ log 𝑂𝑡ℎ𝐷𝑒𝑝𝐹𝑒𝑒𝑠𝑅𝑎𝑡𝑖𝑜ˆ

t0+j

h

j=1

) 

where: 

• 𝑂𝑡ℎ𝐷𝑒𝑝𝐹𝑒𝑒𝑠ˆ
b,t0+h is projected noninterest income on other deposit fees for firm 

𝑏 at projection period 𝑡0 + ℎ; 

• 𝐷𝑒𝑝𝑏,𝑡0  is the level of domestic deposits balances at jump-off for firm 𝑏; and 

• ℎ ∈  {1,2, … ,13} is the projection horizon.  

 

The result is a firm-specific projected level of noninterest income on other deposit fees 

for every quarter of the projection horizon.  The proposed specification was assessed as 

reasonably likely to capture the relationship between economic and interest-rate conditions and 

other deposit fee income while maintaining a parsimonious, robust, and transparent model. 
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ii. Assumptions and Limitations 

The Board proposes a volume-based model to project noninterest income from debit 

interchange fees and two regression models to project noninterest income from insufficient funds 

and other deposit fees.  The volume-based model for noninterest income from debit interchange 

fees assumes that the ratio of debit card purchase transactions to the number of open checking 

and money market accounts is an appropriate measure of the business activity driving debit 

interchange fees.  This is an appropriate assumption for the measure of business activity driving 

debit interchange fees because interchange revenue is generated on a per-transaction basis, and 

this ratio captures the average transaction activity level per account, which directly determines 

fee generation.  The Board chose the number of open checking and money market accounts as a 

normalizing variable based on the observation that the ratio was stable over time and allowed for 

comparability between firms, consistent with the Board’s modeling principles.   

Additionally, as previously discussed, an assumption underpinning the volume-based 

approach is that fee ratios are relatively stable and do not vary over the projection horizon.  

Notably, the Durbin Amendment placed a cap on interchange fee rates, resulting in their 

stability.32 

The Board considered an alternative specification using the dollar volume of activity as a 

normalizing value but did not select this alternative due to worse model fit.  Additionally, the 

debit interchange fees model uses a COVID dummy variable for the second quarter of 2020.  The 

Board observed that the relationship between deposit fees and macroeconomic factors was 

atypical during the pandemic, and the use of a dummy variable improved model fit. 

 

32  See V. Mukharlyamov and N. Sarin, Price regulation in two-sided markets: Empirical evidence from debit cards, 

Journal of Financial Economics 172 (2025), 104094. 
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Further, the volume-based model also implicitly assumes the industry level of noninterest 

income on debit interchange fees is representative for all firms under stress.  The Board proposes 

to use an industry-level model in alignment with the stress testing principles of consistency and 

comparability.  Individual firm-level models would create distinct regressions and coefficients, 

each responding with differing macroeconomic sensitivity to the same underlying scenario.  In 

contrast, an industry-level approach ensures that projected noninterest income on other deposit 

fees differs only due to a firm’s scale and business volume. 

Finally, the regression models for noninterest income from NSF fees and other deposit 

fees assume that existing volume measures for deposits, such as debit card purchase transactions, 

do not scale with the respective revenue streams.   

iii. Alternatives for Noninterest Income on Deposit Fees 

a. Alternatives for Noninterest Income from Debit Interchange Fees 

The Board considered the availability of alternative approaches to calculate noninterest 

income on debit interchange fees in the supervisory stress test.  In particular, the Board could 

estimate noninterest income on debit interchange fees using an approach that is similar to others 

described in this 2027 Proposed PPNR Model Documentation, including alternative regression, 

flatline, and distribution-based haircut approaches. 

In a regression approach, the Board could model debit interchange fee income as a 

function of macroeconomic variables, such as the U.S. unemployment rate, CPI inflation, 

disposable personal income, or real GDP growth, rather than separately projecting transaction 

volume and applying a fee rate.  A regression would simplify the model’s structure but would 

also collapse underlying transaction activity and pricing into a single reduced-form relationship.  
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By contrast, the proposed volume-based approach reflects the economic mechanism responsible 

for fee generation—which is based on transaction volumes—and cleanly separates the volume 

component from the fee rate.  That decomposition makes projections more transparent and easier 

to explain, consistent with the Board’s modeling principles favoring simpler, more transparent 

approaches where appropriate. 

In a flatline approach, the Board could model noninterest income on debit interchange 

fees by holding projected income constant at a recent firm-specific historical level, such as the 

value at jump-off or a recent average or median.  Under this approach, the model would not 

project debit transaction volume or its response to the severely adverse scenario.  If adopted, this 

approach would be simple and transparent but would not allow debit interchange income to 

respond to the severely adverse scenario and therefore would be less forward-looking and less 

able to capture the effects of economic stress. 

In a distribution-based haircut approach, the Board could model noninterest income on 

debit interchange fees by setting projected noninterest income on debit interchange fees to a 

firm-specific starting value of noninterest income multiplied by a haircut.  The Board would 

analyze the distribution of growth rates in the ratio of noninterest income on debit interchange 

fees across stress-tested firms, then select a growth rate from an appropriate haircut percentile.  

An appropriate percentile could be the 7th percentile as described in the distribution-based model 

for noninterest income on sales and trading or a different higher or lower percentile.  If adopted, 

this approach would provide a simple way to incorporate historically adverse outcomes, but 

projected income would not be directly linked to the paths in the severely adverse scenario and 

therefore could be less sensitive to the economic conditions specified in the stress test. As 

discussed above (see, e.g., Section III.B.iii.a) for other sources of noninterest income, in contrast 
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to a pure flatline this distribution based-haircut approach would assume a level of decline under 

stress. 

Within the volume-based approach, the Board could alternatively model the debit 

transaction volume ratio using other measures of consumer activity, such as disposable personal 

income or real GDP growth, or could use alternative lags or transformations of unemployment 

and inflation.  Measures of income or broader economic activity could capture additional aspects 

of household spending, while alternative lags could capture delayed responses of debit card 

usage to economic conditions.  The proposed macroeconomic drivers were selected based on 

economic intuition, statistical fit, and model performance while maintaining model parsimony.  

Given the relatively short FR Y-14Q sample, including additional variables or lags could increase 

estimation uncertainty and model complexity, while also reducing the direct link between the 

model and variables specified in the supervisory scenario. 

Additionally, the Board could adopt a standardized data adjustment to account for the 

COVID period, which could entail excluding specified pandemic-period observations rather than 

including a 2020:Q2 dummy.  If adopted, this approach would simplify the treatment of COVID-

period observations across relevant components, but would further reduce the relatively short 

estimation sample.  The proposed dummy instead retains the 2020:Q2 observation while limiting 

the effect of the pandemic-specific disruption on the estimated relationship between 

macroeconomic conditions and debit transaction activity. 

Further, as detailed in Appendix A, the Board proposes to apply an adjustment to the first 

projected quarter to compensate for the use of a four-quarter geometric mean for the liftoff.  This 

adjustment supports the principle of robustness as it allows for more precise projections.  
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However, its impact is small.  To further the principle of simplicity, the Board is considering an 

alternative where this adjustment is omitted from the model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed volume-based approach for noninterest income on debit interchange fees was 

reasonably designed to achieve the goals of the stress test.  The Board is interested in feedback 

on these alternative approaches, and whether they should be adopted in any final PPNR model 

for the 2027 supervisory stress test. 

b. Alternatives for Noninterest Income on Non-Sufficient Funds (NSF) Fees 

The Board considered the availability of alternative approaches to calculate noninterest 

income on NSF fees in the supervisory stress test. In particular, the Board could estimate 

noninterest income on NSF fees using an approach that is similar to others described in this 2027 

Proposed PPNR Model Documentation, including the volume-based, flatline, and distribution-

based haircut approaches. 

In a volume-based approach, the Board could model noninterest income on NSF fees 

using a measure of the underlying activity that generates NSF events, such as the number of 

attempted transactions against accounts with insufficient balances, and apply a firm-specific fee 

rate. Under this approach, the model would separately project the volume of NSF events and the 

income earned per event.  If adopted, a volume-based approach could more directly capture the 

activity generating NSF fee income, but would require the identification and analysis of 

appropriate data on the underlying business activity. 

In a flatline approach, the Board could model noninterest income on NSF fees by holding 

projected income constant at a recent firm-specific historical level, such as the value at jump-off 
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or a recent average or median.  Under this approach, the model would not estimate how NSF fee 

income responds to changes in economic conditions.  If adopted, this approach would be simple 

and transparent, but would not allow NSF fee income to respond to the severely adverse scenario 

and therefore would be less forward-looking and less able to capture the effects of economic 

stress. 

In a distribution-based haircut approach, the Board could model noninterest income on 

NSF fees by setting projected noninterest income on NSF fees to a firm-specific starting value of 

noninterest income multiplied by a haircut.  The Board would analyze the distribution of growth 

rates in noninterest income on NSF fees across stress-tested firms, then select a growth rate from 

an appropriate haircut percentile.  Under this approach, the Board would need to select the 

historical period and percentile or other statistic used to determine the haircut. If adopted, this 

approach would provide a simple way to incorporate historically adverse outcomes, but projected 

income would not be directly linked to economic conditions specified in the stress test.  As 

discussed above (see, e.g., Section III.B.iii.a) for other sources of noninterest income, in contrast 

to a pure flatline this distribution based-haircut approach would assume a level of decline under 

stress. 

Within the proposed regression approach, the Board could alternatively model the NSF 

fee-to-deposit ratio using other measures of household financial conditions, such as disposable 

personal income, or use alternative lags or transformations of unemployment.  Under this 

approach, measures of household income could capture additional factors affecting customers’ 

ability to maintain sufficient account balances, while alternative lags could capture delayed 

responses of NSF activity to economic conditions.  The proposed macroeconomic driver was 

selected based on economic intuition, statistical fit, and model performance while maintaining 
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model parsimony.  Given the relatively short FR Y-14Q sample, including additional variables or 

lags could increase estimation uncertainty and model complexity. 

As detailed in Appendix A, the Board proposes to apply an adjustment to the first 

projected quarter to compensate for the use of a four-quarter geometric mean for the liftoff.  This 

adjustment supports the principle of robustness as it allows for more precise projections.  

However, its impact is small.  To further the principle of simplicity, the Board is considering an 

alternative where this adjustment is omitted from the model. 

Additionally, the Board could adopt a standardized data adjustment to account for the 

COVID period, which could entail excluding specified pandemic-period observations rather than 

including a 2020:Q2 dummy.  If adopted, this approach would simplify the treatment of COVID-

period observations across relevant components, but would reduce the available estimation 

sample.  The proposed dummy instead retains the 2020:Q2 observation while limiting the effect 

of the pandemic-specific disruption on the estimated relationship between unemployment and 

NSF fee income. 

The Board considered the availability of these alternative approaches and determined that 

the proposed regression approach for noninterest income on NSF fees was reasonably designed 

to achieve the goals of the stress test.  The Board is interested in feedback on these alternative 

approaches, and whether they should be adopted in any final PPNR model for the 2027 

supervisory stress test. 

c. Alternatives for Noninterest Income on Other Deposit Fees 

The Board considered the availability of alternative approaches to calculate noninterest 

income on other deposit fees in the supervisory stress test.  In particular, the Board could 
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estimate noninterest income on other deposit fees using an approach that is similar to others 

described in this 2027 Proposed PPNR Model Documentation, including the volume-based, 

flatline, and distribution-based haircut approaches. 

In a volume-based approach, the Board could model other deposit fees using measures of 

the underlying activities that generate these fees, such as the number of deposit accounts or the 

volume of specific fee-generating services, and apply corresponding firm-specific fee rates.  

Under this approach, the model would separately project the relevant business volumes and fees 

earned per unit of activity.  If adopted, a volume-based approach could more directly capture the 

activities generating individual fees but would require identification and analysis of appropriate 

data on the underlying business activity. 

In a flatline approach, the Board could model noninterest income on other deposit fees by 

holding projected income constant at a recent firm-specific historical level, such as the value at 

jump-off or a recent average or median.  Under this approach, the model would not estimate how 

other deposit fee income responds to changes in economic or interest-rate conditions.  If adopted, 

this approach would be simple and transparent but would not allow other deposit fee income to 

respond to the severely adverse scenario and therefore would be less forward-looking and less 

able to capture the effects of economic stress. 

In a distribution-based haircut approach, the Board could model noninterest income on 

other deposit fees by setting projected noninterest income on other deposit fees to a firm-specific 

starting value of noninterest income multiplied by a haircut.  The Board would analyze the 

distribution of growth rates in noninterest income on other deposit fees across stress-tested firms, 

then select a growth rate from an appropriate haircut percentile.  An appropriate percentile could 

be the 7th percentile as described in the distribution-based model for noninterest income on sales 
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and trading or a different conservative percentile.  If adopted, this approach would provide a 

simple way to incorporate historically adverse outcomes, but projected income would not be 

directly linked to the supervisory scenario.   As discussed above (see, e.g., Section III.B.iii.a) for 

other sources of noninterest income, in contrast to a pure flatline this distribution based-haircut 

approach would assume a level of decline under stress. 

Within the proposed regression approach, the Board could alternatively model the other 

deposit fee-to-deposit ratio using other measures of household economic or interest-rate 

conditions, such as disposable personal income or alternative interest rates, or use alternative 

lags or transformations of unemployment and the three-month Treasury rate.  Alternative 

variables could capture additional factors affecting deposit-related fee activity, while alternative 

lags could capture delayed responses to economic or interest-rate conditions.  The proposed 

macroeconomic drivers were selected based on economic intuition, statistical fit, and model 

performance while maintaining model parsimony. 

Additionally, as detailed in Appendix A, the Board proposes to apply an adjustment to the 

first projected quarter to compensate for the use of a four-quarter geometric mean for the liftoff.  

This adjustment supports the principle of robustness as it allows for more precise projections.  

However, its impact is small.  To further the principle of simplicity, the Board is considering an 

alternative where this adjustment is omitted from the model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed regression approach for noninterest income on other deposit fees was reasonably 

designed to achieve the goals of the stress test.  The Board is interested in feedback on these 

alternative approaches, and whether they should be adopted in any final PPNR model for the 

2027 supervisory stress test. 
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iv. Questions 

The Board is requesting public input on the proposed model for noninterest income on 

deposit fees, including, but not limited to, input on the following questions.  

Question 14: The Board seeks input on the proposed approach to model noninterest 

income on deposit fees.  Are there alternative approaches the Board should consider?  What are 

the advantages and disadvantages of the Board’s proposal and any alternatives?  Are there 

alternative specifications, in terms of right-hand side variables, differences, lags, 

transformations, or the sample period of estimation, that the Board should consider, and why?  

Should the Board consider an alternative measure of activity volume, or a different scaling 

method for the dependent variable in the noninterest income on deposit fees models?  

Question 15: The Board seeks input on the use of the four-quarter mean and the 

associated weighted average adjustment for log differenced models.  Are there alternative 

approaches or lookback periods that the Board should consider to mitigate volatility and 

seasonality from the liftoff values for the noninterest income on deposit fees models?  Does the 

use of a four-quarter lookback period appropriately balance reflecting recent trends while 

mitigating volatility?  What are the advantages and disadvantages of any such alternative? 

Question 16: Should the Board adjust the first projection quarter to account for 

seasonality and the liftoff from a four-quarter geometric mean?  Is the adjustment described in 

Appendix A appropriate?  Alternatively, should the Board decline to adjust the first projection 

quarter?  If so, what would be the advantages and disadvantages of doing so? 
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D. Noninterest Income on Investment Banking 

i. Model Description 

The Board proposes industry-level volume-based models to project noninterest income 

on investment banking.  Noninterest income on investment banking is modeled through the 

advisory, equity capital markets (ECM), debt capital markets (DCM), and syndicated/corporate 

lending (SCL) subcomponents.  These four subcomponents are modeled separately using the 

volume-based approach.  The firm-level projection for noninterest income on investment 

banking is the sum of each of the firm’s subcomponent projections across each projection 

horizon.  The following sections provide details on the models. Parameter estimates are provided 

in Appendix B. 

a. Noninterest Income on Investment Banking: Advisory 

Firms engaged in investment banking activities provide strategic advice on M&A 

transactions and other corporate deals (e.g., restructuring, spin-offs, etc.), collecting advisory 

fees as a percentage of transaction volume.  The Board proposes to use a volume-based approach 

that projects noninterest income on advisory fees as the product of two components: (i) advisory 

deal volume and (ii) the advisory fee ratio.  The Board would first project advisory deal volume 

under stress and then multiply projected volumes by a fixed advisory fees-to-volume ratio to 

generate firm-specific noninterest income from advisory fees.   

The Board proposes a volume-based approach because advisory fees are generated from 

completed corporate transactions and generally vary with the amount of advisory deal activity.  

Separately projecting deal volume and applying a fee rate allows the model to capture the effect 

of stress on advisory activity while maintaining a transparent relationship between business 
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volume and resulting income.  The Board proposes to use the dollar value of advisory deals as 

the measure of business volume because advisory fees are generally related to transaction size.  

Dollar volume therefore captures differences in both the number and size of completed 

transactions and provides a direct measure of the activity underlying advisory fee income.  The 

following paragraphs detail the methodology for advisory deal volume and the advisory fee ratio. 

Advisory deal volume responds to both equity market performance and recent trends in 

deal levels.33  Given this dependence on overall equity market performance, this component is 

modeled using a Dow Jones Total Stock Market Index return variable lagged by two quarters, 

reflecting how equity market conditions affect corporate valuations, financing conditions, and 

firms’ willingness to pursue transactions, which in turn affect advisory deal activity.  The Board 

proposes to use the equity market return lagged by two quarters because changes in market 

conditions generally affect completed advisory transactions with a delay.  Advisory transactions 

require time to originate, negotiate, and complete, so contemporaneous market movements may 

not be reflected immediately in reported completed deal volume.  The Board also proposes to 

include lagged advisory deal volume to capture the fact that, because advisory transactions often 

develop over multiple quarters, recent deal activity contains information about transactions likely 

to reach completion in subsequent quarters.  Finally, the Board proposes to model advisory deal 

volume using a fourth-quarter dummy variable to account for seasonal patterns in deal timing 

and completion. 

 

33  For example, Rhodes-Kropf and Viswanathan (2004) demonstrate that merger waves are driven by equity market 

valuations, with high stock prices leading to increased M&A activity, while Carow, Heron, and Saxton (2004) show 

that acquisition activity exhibits temporal clustering and herding behavior, with firms following others in making 

acquisitions.  See M. Rhodes-Kropf and S. Viswanathan, Market valuation and merger waves, Journal of Finance 

59(6) (2004), 2685–718; K. Carow, R. Heron, and T. Saxton, Do early birds get the returns? An empirical 

investigation of early-mover advantages in acquisitions, Strategic Management Journal 25(6) (2004), 563–85.  
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The Board proposes to estimate deal-volume growth at the industry level because the 

relevant FR Y-14Q data provide a relatively short quarterly sample and firm-level advisory 

volumes can be volatile.  Pooling the available information provides a more robust estimate of 

the relationship between market conditions and deal activity, while firm-specific volume anchors 

preserve differences in firms' starting levels of advisory business. 

The specification for the volume-based model for advisory deals is thus given by: 

Equation A63 – Investment Banking: Advisory Deal Volume-Based Model 

Δlog 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉t = 𝛼 + 𝛽1Δlog 𝐷𝐽𝐼𝑡−2 + 𝛽2Δ log 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉𝑡−1 +  𝛽3𝑄4 𝐷𝑢𝑚𝑚𝑦𝑡 + 𝜖𝑡 

where:  

• 𝛼 is a constant intercept; 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉𝑡 is advisory deal volume aggregated at the 

industry level at time 𝑡;  

• 𝛼 is a constant intercept;  

• Δlog𝐷𝐽𝐼𝑡−2 is the quarterly change in the natural logarithm of the Dow Jones Total Stock 

Market Index (DJI) lagged by two quarters, representing changes in equity market 

conditions;  

• 𝑄4 𝐷𝑢𝑚𝑚𝑦𝑡 is a dummy variable equal to 1 when 𝑡 is in the fourth quarter and 0 

otherwise; and 

• 𝜖𝑡 is a stochastic error term. 

 

Advisory deal volume is retrieved from FR Y-14Q, Schedule G.3, line item 14.  The 

advisory investment banking volume-based model is estimated on quarterly sample data from 

2014:Q1 to 2024:Q4.  The sample starts in 2014:Q1 due to data availability, as most firms 

subject to the stress test had begun to report relevant data by that time.  The Board will evaluate 

and consider the addition of new data every year and determine the appropriateness of re-

estimation on an extended sample. 
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Industry-level advisory deal volume growth rate projections are produced using the 

estimates of the advisory investment banking volume-based model, Equation A63, and the 

supervisory severely adverse scenario path for the lagged Dow Jones Total Stock Market Index.   

The projection of a firm’s individual advisory deal volume begins from an anchor, the 

geometric mean34 of the firm’s volume over the four quarters ending at jump-off. Firm-specific 

starting advisory deal volume is calculated as 

Equation A64 – Advisory Investment Banking Starting Deal Volume 

𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏̅,𝑡0 = (∏ 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where: 

 

• 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏̅,𝑡0 denotes the firm-specific starting value for advisory deal volume for 

firm b. 

 

Projected industry-level advisory deal volume growth is then applied to the firm-specific 

anchor and compounded forward so that each quarterly advisory deal volume growth rate 

increases or decreases from the growth rate in the preceding quarter.  An adjustment is applied to 

the first projected quarter to account for the use of a quarterly growth rate applied to a four-

quarter geometric mean for the liftoff; the geometric mean requires adjustment to be used as a 

quarterly measure because it would otherwise capture impacts from deterministic elements of the 

time series in the four quarters it averages, such as seasonality.  In this way, the projection 

 

34  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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horizon begins from a level consistent with the seasonal factors and macroeconomic variables 

applicable in the liftoff.  Details of the adjustment are provided in Appendix A.  

Applying the recursion repeatedly gives the firm-specific projected level in any quarter of 

the horizon directly in terms of the anchor and the cumulative sum of projected growth rates. 

Firm-specific projected advisory deal volume is thus calculated as: 

Equation A65 – Projected Advisory Investment Banking Deal Volume 

𝐴𝑑𝑣𝑖𝑜𝑠𝑟𝑦 𝐷𝑉𝑏,𝑡0+ℎ
̂ = 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅

𝑏̅,𝑡0 ∗ exp (∑ ∆𝑙𝑜𝑔 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉𝑡+𝑗
̂

ℎ

𝑗=1

) 

where: 

• ℎ ∈  {1,2, … ,13} is the projection horizon; and 

• 𝐴𝑑𝑣𝑖𝑜𝑠𝑟𝑦 𝐷𝑉𝑏,𝑡0+ℎ
̂  is the projected dollar value of advisory deal volume for firm b at 

period 𝑡0 + ℎ; and 

• ℎ ∈  {1,2, … ,13} is the projection horizon. 

 

The result is a firm-specific projected dollar level of advisory deal activity for every 

quarter of the projection horizon. 

To estimate noninterest income from advisory deal volume, the Board would calculate a 

fee rate for advisory deals to apply to deal volume.  The Board proposes to use an industry-level 

rather than firm-specific fee rate because firm-level ratios contain outliers that may reflect 

idiosyncratic measurement or reporting differences.  Aggregating fee income and deal volume 

across firms reduces the influence of these observations and promotes more stable and 

comparable projections across firms.  The fee rate is the industry-level of noninterest income 

earned per unit of business activity conducted, and is given by: 
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Equation A66 – Investment Banking: Advisory Fee Rate 

𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡 =
∑ 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦𝐹𝑒𝑒𝑠𝑏,𝑡𝑏

∑ 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉𝑏,𝑡𝑏
 

where: 

• 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡 denotes the industry-level fee rate at time t; 

• 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦𝐹𝑒𝑒𝑠𝑏,𝑡 denotes the historical noninterest income from advisory investment 

banking activities for firm b at time t; and 

• 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉𝑏,𝑡 denotes the historical deal volume of advisory investment banking 

activities for firm b at time t. 

 

 Noninterest income on advisory investment banking is retrieved from FR Y-14Q, 

Schedule G.1, line item 16A.  The Board proposes to hold the industry-level fee rate constant 

over the projection horizon because advisory fee rates are relatively stable and the Board has not 

identified a sufficiently supported relationship between supervisory scenario variables and 

changes in fee rates.  This treatment allows stress to affect advisory income through projected 

deal activity without introducing an additional fee-rate relationship that may not be reliably 

estimated.   

The fee rate used in the projection of noninterest income from advisory deal volume is 

the median of the advisory fee rate over the four quarters ending at jump-off, and is given by: 

Equation A67 – Median Advisory Investment Banking Fee  

𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦𝐹𝑒𝑒𝑅𝑎𝑡𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑡0 = median(𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡0−𝑘) 

where:  

• 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦𝐹𝑒𝑒𝑅𝑎𝑡𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑡0 is the median industry-level fee rate at 𝑡0; 

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ {0,1,2,3}. 

• 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦𝐹𝑒𝑒𝑅𝑎𝑡𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑡0 is the median industry-level fee rate at 𝑡0. 
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The four-quarter median fee rate is used instead of the average so that the projection is 

not distorted by a single quarter in which either the income line item or the volume measure was 

atypical.  Using a recent four-quarter window produces a fee rate that is consistent with firms’ 

current pricing and product mixes.  

Finally, projected advisory noninterest income is estimated by multiplying the projected 

volume of advisory deals by the median fee rate, as given by: 

Equation A68 – Noninterest Income on Advisory Investment Banking Projection 

𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝐵𝑎𝑛𝑘𝑖𝑛𝑔𝑏,𝑡0+ℎ
̂  = 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉̂

𝑏,𝑡0+ℎ × 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦𝐹𝑒𝑒𝑅𝑎𝑡𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑡0 

where: 

• 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝐵𝑎𝑛𝑘𝑖𝑛𝑔𝑏,𝑡0+ℎ
̂   denotes the projected noninterest income 

on advisory investment banking for firm 𝑏 at time 𝑡0 + ℎ; 

• 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝐷𝑉̂
𝑏,𝑡0+ℎ denotes the projected deal volume for firm 𝑏 at time 𝑡0 + ℎ; 

and 

• 𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦𝐹𝑒𝑒𝑅𝑎𝑡𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑡0 is the constant starting industry-level fee rate. 

 

b. Noninterest Income on Investment Banking: Equity Capital Markets 

Investment banks earn equity capital market (ECM) fees by underwriting equity 

issuances, collecting fees as a percentage of the capital raised.  Noninterest income on ECM fees 

is expressed as the product of two components: (i) ECM volume; and (ii) the ECM fee ratio.  The 

Board would first project ECM deal volume under stress and then multiply projected volumes by 

a fixed ECM fees-to-volume ratio. The following paragraphs detail the methodology for ECM 

volume and the ECM fee ratio. 

Equity issuance activity is closely linked to overall equity capital market performance.  

For instance, literature suggests that favorable stock market conditions generally encourage firms 

to raise capital through initial public offerings, follow-on offerings, and other equity issuance 
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activities.35  To capture the impact of equity market performance on issuance activity, the Board 

selected the Dow Jones Total Stock Market Index to model ECM deal volume.  The Board’s 

choice of this control variable over other macroeconomic indicators was supported by both 

economic rationale and because the Dow Jones Total Stock Market Index showed superior 

statistical significance and in-sample fit over other alternatives.  To project noninterest income 

from ECM, the Board would begin by estimating industry-level ECM deal volume using a 

regression model given by: 

Equation A69 – Investment Banking: ECM Deal Volume-Based Model 

Δlog 𝐸𝐶𝑀 𝐷𝑉t = 𝛼 + 𝛽1Δlog 𝐷𝐽𝐼𝑡 +  𝜖𝑡 

where:  

• 𝛼 is a constant intercept;  

• 𝐸𝐶𝑀 𝐷𝑉𝑡 is ECM deal volume aggregated at the industry level at time 𝑡;  

• 𝛼 is a constant intercept;  

• Δlog𝐷𝐽𝐼𝑡 is the quarterly change in the natural logarithm of the Dow Jones Total Stock 

Market Index at time 𝑡, representing changes in equity market conditions; and 

• 𝜖𝑡 is a stochastic error term.  

 

ECM deal volume is retrieved from FR Y-14Q, Schedule G.3, line item 18.  The ECM 

deal volume model is estimated on quarterly sample data from 2014:Q1 to 2024:Q4.  The sample 

starts in 2014:Q1 due to data availability, as most firms subject to the stress test had begun to 

report relevant data by that time.  The Board will evaluate and consider the addition of new data 

every year and determine the appropriateness of re-estimation on an extended sample. 

 

35  For example, Baker and Wurgler (2000) show that firms are more likely to issue equity when their market 

valuations are high, consistent with firms timing equity issuance to favorable market conditions. See M. Baker and J. 

Wurgler, The equity share in new issues and aggregate stock returns, Journal of Finance 55(5) (2000), 2219–57. 
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Industry-level ECM growth rate projections are produced using the estimates of the ECM 

volume regression model and the supervisory severely adverse scenario path for the Dow Jones 

Total Stock Market Index.   

The projection of a firm’s individual ECM deal volume begins from an anchor, the 

geometric mean36 of the firm’s volume over the four quarters ending at jump-off.  Firm-specific 

starting ECM deal volume is calculated by: 

Equation A70 – ECM Firm-Specific Starting Deal Volume 

𝐸𝐶𝑀 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏̅,𝑡0 = (∏ 𝐸𝐶𝑀 𝐷𝑉𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where: 

• 𝐸𝐶𝑀 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏̅,𝑡0 denotes the firm-specific starting dollar value for ECM deals completed for 

firm b. 

 

Projected industry-level ECM deal volume growth is applied to the firm-specific anchor 

and compounded forward so that each projected quarterly estimate grows from the value in the 

preceding quarter.  An adjustment is applied to the first projected quarter to account for the use of 

a quarterly growth rate applied to a four-quarter geometric mean for the liftoff; the geometric 

mean requires adjustment to be used as a quarterly measure because it would otherwise capture 

impacts from deterministic elements of the time series in the four quarters it averages, such as 

seasonality.  In this way, the projection horizon begins from a level consistent with the seasonal 

factors and macroeconomic variables applicable in the liftoff.  Details of the adjustment are 

provided in Appendix A.  

 

36  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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Applying the recursion repeatedly gives the firm-specific projected dollar-value level of 

ECM deal volume in any quarter of the projection horizon in terms of the anchor and the 

cumulative sum of projected growth rates. Firm-specific projected ECM deal volume is thus 

calculated as: 

Equation A71 – Projected ECM Deal Volume 

𝐸𝐶𝑀 𝐷𝑉𝑏,𝑡0+ℎ
̂ = 𝐸𝐶𝑀 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅

𝑏̅,𝑡0 ∗ exp (∑ Δ𝑙𝑜𝑔 𝐸𝐶𝑀 𝐷𝑉̂
𝑡+𝑗

ℎ

𝑗=1

) 

where: 

• 𝐸𝐶𝑀 𝐷𝑉𝑏,𝑡0+ℎ
̂  is the projected dollar value of ECM deal volume for firm b at period 𝑡0 +

ℎ; and 

• ℎ ∈ {1,2, … ,13} is the projection horizon. 

 

The result is a firm-specific projected dollar level of ECM deal activity for every quarter 

of the projection horizon. 

To estimate noninterest income from ECM, the Board would calculate a fee rate for ECM 

deals to apply to ECM deal volume.  The fee rate is the industry level of noninterest income 

earned per unit of business activity conducted, and is given by: 

Equation A72 – Investment Banking: Equity Capital Markets Fee Rate 

𝐸𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡 =
∑ 𝐸𝐶𝑀𝐹𝑒𝑒𝑠𝑏,𝑡𝑏

∑ 𝐸𝐶𝑀 𝐷𝑉𝑏,𝑡𝑖
 

where: 

• 𝐸𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡  denotes the industry-level fee rate at time t; 

• 𝐸𝐶𝑀𝐹𝑒𝑒𝑠𝑏,𝑡 denotes the historical noninterest income of ECM for firm b at time t; 

and 

• 𝐸𝐶𝑀 𝐷𝑉𝑏,𝑡 denotes the historical volume of ECM deals for firm b at time t. 
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Noninterest income on ECM investment banking is retrieved from FR Y-14Q, Schedule 

G.1, line item 16B.  An industry-level ECM fee is estimated instead of a firm-specific fee to 

address outliers observed in the data.  Analysis indicates these outliers could stem from 

idiosyncratic measurement or reporting differences across firms, which could produce overly 

volatile projections in a firm-specific fee model.  The industry approach mitigates the impact of 

these outliers and provides consistent treatment across firms, consistent with the Board’s 

modeling principles.  

The fee rate used in the projection of noninterest income from ECM is the median of the 

ECM fee rate over the four quarters ending at jump-off, and is given by: 

Equation A73 – Median ECM Investment Banking Fee  

𝐸𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡0 = median(𝐸𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡0−𝑘) 

where: 

• 𝐸𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡0  is the median industry-level fee rate at 𝑡0;  

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ {0,1,2,3}. 
 

The four-quarter median fee rate is used instead of the average so that the projection is 

not distorted by a single quarter in which either the income line item or the volume measure was 

atypical.  Using a recent four-quarter window produces a fee rate that is consistent with firms’ 

current pricing and product mixes.  

Finally, projected ECM noninterest income is estimated by multiplying the projected 

volume of ECM deal activity by this median fee rate, as given by: 

Equation A74 – Noninterest Income on ECM Investment Banking Projection 

𝐸𝐶𝑀 𝐹𝑒𝑒𝑠𝑏,𝑡0+ℎ
̂  = 𝐸𝐶𝑀 𝐷𝑉̂

𝑏,𝑡0+ℎ × 𝐸𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑡0 
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where: 

• 𝐸𝐶𝑀 𝐹𝑒𝑒𝑠𝑏,𝑡0+ℎ
̂   denotes the projected noninterest income on ECM investment 

banking for firm 𝑏 at time 𝑡0 + ℎ; 

• 𝐸𝐶𝑀 𝐷𝑉̂
𝑏,𝑡0+ℎ denotes the projected deal volume for firm 𝑏 at time 𝑡0 + ℎ; and 

• 𝐸𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑡0 is the constant starting industry-level fee rate. 

This robust and parsimonious modeling approach is expected to produce stable and 

economically meaningful projections, in line with stress testing principles of stability and 

simplicity. 

c. Noninterest Income on Investment Banking: Debt Capital Markets 

Investment banks earn debt capital market (DCM) fees by underwriting debt issuances, 

collecting fees as a percentage of the capital raised.  Noninterest income on DCM would be 

expressed as the product of two components: (i) DCM deal volume; and (ii) the DCM fee ratio.  

The Board would first project DCM deal volume under stress and then multiply projected 

volume by a fixed DCM fees-to-volume ratio.  The following paragraphs detail the methodology 

to derive DCM deal volume and the DCM fee ratio. 

The proposed volume-based model begins by projecting industry-level DCM deal volume 

using a regression.  Debt issuance activity is generally influenced by financing costs, as debt 

issuance tends to become more attractive when interest payments on debt are lower.  To capture 

the impact of financing costs on debt issuance, the Board would model DCM deal volume using 

changes in corporate credit spreads and Treasury yield movements.  Specifically, the term spread 

proxies the cost of financing long-term investment projects, while the BBB spread serves as a 

proxy for the risk premium that issuing firms face over the term spread.  This intuition is 

corroborated by literature showing that firms issue more debt when interest rates are low and 
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when credit market risk premia are favorable.37  The Board’s choice of these variables over other 

macroeconomic indicators was supported by both economic rationale and the variables’ superior 

statistical significance and in-sample fit over other alternatives.  Although growth expectations 

may theoretically influence debt issuance decisions, macroeconomic variables proxying for 

growth did not demonstrate statistical significance in explaining historical DCM deal volume 

patterns.  Additionally, a COVID dummy variable is included to control for the atypical surge in 

debt capital market activity during the pandemic.   

The specification for the volume-based model for DCM deals is thus given by: 

Equation A75 – Investment Banking: DCM Deal Volume Regression 

Δlog 𝐷𝐶𝑀 𝐷𝑉t = 𝛼 + 𝛽1Δ𝐵𝐵𝐵𝑆𝑝𝑟𝑒𝑎𝑑𝑡 + 𝛽2Δ𝑇𝑒𝑟𝑚𝑆𝑝𝑟𝑒𝑎𝑑𝑡 

+𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡 + 𝐶𝑂𝑉𝐼𝐷 𝐷𝑢𝑚𝑚𝑦 + 𝜖𝑡 

where:  

• 𝛼 is a constant intercept;  

• 𝐷𝐶𝑀 𝐷𝑉𝑡 is DCM deal volume aggregated at the industry level at time 𝑡;  

• Δ𝐵𝐵𝐵𝑆𝑝𝑟𝑒𝑎𝑑𝑡 is the quarterly change in the spread of the BBB corporate bond yield to 

the 10-year Treasury yield at time t, representing revaluation adjustments due to changes 

in the risk premium;  

• Δ𝑇𝑒𝑟𝑚𝑆𝑝𝑟𝑒𝑎𝑑𝑡 is the quarterly change in the spread of the 10-year Treasury yield to the 

3-month Treasury yield at time t, representing the term premium; 

• 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡 are dummy variables for quarters 2, 3, and 4 which are equal to 1 

only if the period 𝑡 is in quarter 2, 3, or 4, respectively, and zero otherwise; 

• 𝐶𝑂𝑉𝐼𝐷𝐷𝑢𝑚𝑚𝑦 is a dummy variable, which takes a value of 1 during the first and second 

quarter of 2020 and 0 elsewhere; and 

• 𝜖𝑡 is a stochastic error term.  

 

 

37  For example, Barry et al. (2008) demonstrate that firms issue more debt when interest rates are low compared to 

historical levels. See C. B. Barry, S. C. Mann, V. T. Mihov, and M. Rodríguez, Corporate debt issuance and the 

historical level of interest rates, Financial Management 37(3) (2008), 413–30. Greenwood and Hanson (2013) show 

that firm debt issuance responds to variation in credit-market risk premia, with riskier firms issuing 

disproportionately more debt when required returns are low. See R. Greenwood and S. G. Hanson, Issuer quality and 

corporate bonds, The Review of Financial Studies 26(6) (2013), 1483–1525. 
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DCM deal volume is retrieved from FR Y-14Q, Schedule G.3, line item 21.  The DCM 

investment banking volume-based model is estimated on quarterly sample data from 2014:Q1 to 

2024:Q4.  The sample starts in 2014:Q1 due to data availability, as most firms subject to the 

stress test had begun to report relevant data by that time.  The Board will evaluate and consider 

the addition of new data every year and determine the appropriateness of re-estimation on an 

extended sample. 

Industry-level DCM volume growth rate projections are produced using the estimates of 

the DCM deal volume and the supervisory severely adverse scenario paths for the BBB and 

Treasury spreads.   

The projection of a firm’s individual DCM deal volume begins from an anchor, the 

geometric mean38 of the firm’s volume over the four quarters ending at jump-off.  Firm-specific 

starting DCM deal volume is calculated as: 

Equation A76 – DCM Firm-Specific Starting Deal Volume 

𝐷𝐶𝑀 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏̅,𝑡0 = (∏ 𝐷𝐶𝑀 𝐷𝑉𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where: 

• 𝐷𝐶𝑀 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏̅,𝑡0 denotes the firm-specific starting dollar value for DCM deals completed for 

firm b. 

 

Projected industry-level DCM deal volume growth is applied to the firm-specific anchor 

and compounded forward so that each quarterly deal volume growth rate changes according to 

the growth rate from the preceding quarter.  An adjustment is applied to the first projected 

 

38  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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quarter to account for the use of a quarterly growth rate applied to a four-quarter geometric mean 

for the liftoff; the geometric mean requires adjustment to be used as a quarterly measure because 

it would otherwise capture impacts from deterministic elements of the time series in the four 

quarters it averages, such as seasonality.  In this way, the projection horizon begins from a level 

consistent with the seasonal factors and macroeconomic variables applicable in the liftoff.  

Details of the adjustment are provided in Appendix A.  

Applying the recursion repeatedly gives the firm-specific projected level in any quarter of 

the horizon directly in terms of the anchor and the cumulative sum of projected growth rates.  

Firm-specific projected DCM deal volume is thus calculated as: 

Equation A77 – Projected DCM Deal Volume 

𝐷𝐶𝑀 𝐷𝑉𝑏,𝑡0+ℎ
̂ = 𝐷𝐶𝑀 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅

𝑏̅,𝑡0 ∗ exp (∑ Δ𝑙𝑜𝑔 𝐷𝐶𝑀 𝐷𝑉̂
𝑡+𝑗

ℎ

𝑗=1

) 

where: 

• 𝐷𝐶𝑀 𝐷𝑉𝑏,𝑡0+ℎ
̂  is the projected dollar value of DCM deal volume for firm b at period 

𝑡0 + ℎ; and 

• ℎ ∈ {1,2, … ,13} is the projection horizon. 

 

To estimate noninterest income from DCM deals, the Board would calculate a DCM fee 

rate to apply to DCM deal activity.  The fee rate is the industry level of noninterest income 

earned per unit of business activity conducted, and is given by:  

Equation A78 – Investment Banking: Debt Capital Markets Fee Rate 

𝐷𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡 =
∑ 𝐷𝐶𝑀𝐹𝑒𝑒𝑠𝑏,𝑡𝑏

∑ 𝐷𝐶𝑀 𝐷𝑉𝑏,𝑡𝑏
 

where: 
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• 𝐷𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡  denotes the industry-level fee rate at time t; 

• 𝐷𝐶𝑀𝐹𝑒𝑒𝑠𝑏,𝑡 denotes the historical noninterest income of DCM for firm b at time t; 

and 

• 𝐷𝐶𝑀 𝐷𝑉𝑏,𝑡 denotes the historical volume of DCM deals for firm b at time t. 

 

Noninterest income on DCM investment banking is retrieved from FR Y-14Q, Schedule 

G.1, line item 16C.  An industry fee rate is used in place of a firm-specific fee to address outliers 

observed in the data.  Analysis indicates these outliers could stem from idiosyncratic 

measurement or reporting differences across firms, which could produce overly volatile 

projections in a firm-specific fee model.  The industry approach mitigates the impact of these 

outliers and provides consistent treatment across firms, consistent with the Board’s modeling 

principles.  

The fee rate used in the projection of noninterest income from DCM deal activity is the 

median of the DCM fee rate over the four quarters ending at jump-off, and is given by: 

Equation A79 – Median DCM Investment Banking Fee  

𝐷𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡0 = median(𝐷𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡0−𝑘) 

where: 

• 𝐷𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡0  is the median industry-level fee rate at 𝑡0; 

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ {0,1,2,3}. 

 

The four-quarter median fee rate is used instead of the average so that the projection is 

not distorted by a single quarter in which either the income line item or the volume measure was 

atypical.  Using a recent four-quarter window produces a fee rate that is consistent with firms’ 

current pricing and product mixes.  
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Projected DCM noninterest income is estimated by multiplying the projected volume of 

DCM deal activity by this median fee rate, as given by: 

Equation A80 – Noninterest Income on DCM Investment Banking Projection 

𝐷𝐶𝑀 𝐹𝑒𝑒𝑠𝑏,𝑡0+ℎ
̂  = 𝐷𝐶𝑀 𝐷𝑉̂

𝑏,𝑡0+ℎ × 𝐷𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑡0 

where: 

• 𝐷𝐶𝑀 𝐹𝑒𝑒𝑠𝑏,𝑡0+ℎ
̂   denotes the projected noninterest income on DCM investment 

banking for firm 𝑏 at time 𝑡0 + ℎ; 

• 𝐷𝐶𝑀 𝐷𝑉̂
𝑏,𝑡0+ℎ denotes the projected deal volume for firm 𝑏 at time 𝑡0 + ℎ; and 

• 𝐷𝐶𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑡0 is the constant starting industry-level fee rate. 

 

An assumption underpinning the volume-based approach is that fee ratios are relatively 

stable and do not vary over the projection horizon. Similar to the above two modelling 

approaches, this is consistent with a related assumption, that investment banking fees are 

determined by long-term client relationships that go beyond individual deals, which is likely to 

help reduce variation in fee ratios. 

This robust and parsimonious modeling approach is likely to produce stable and 

economically meaningful projections, in line with stress test principles of stability and simplicity.   

d. Noninterest Income on Investment Banking: Syndicated/Corporate Lending 

Investment banks earn syndicated and corporate lending (SCL) fees by arranging and 

underwriting syndicated loans, collecting fees as a percentage of loan volume.  Noninterest 

income on SCL fees is expressed as the product of two components: (i) SCL deal volume; and 

(ii) the SCL fee ratio.  In the proposed model, the Board would first project SCL deal volume 

under stress and then multiply projected volumes by a fixed SCL fees-to-volume ratio.   
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The proposed model begins by estimating SCL deal volume.  SCL loan origination 

volume is generally influenced by funding costs and economic growth expectations.  To capture 

these dynamics, the Board proposes to use changes in the 10-year U.S. Treasury yield, which 

proxy for growth expectations, to model SCL deal volume.39  When investors expect higher 

future growth and investment opportunities, they can be expected to shift away from bonds to 

pursue investment in real projects that offer relatively higher expected returns, driving demand 

for 10-year U.S. Treasuries down and increasing their yield.  Higher growth expectations are 

likely to increase demand for large loan amounts, thereby increasing syndicated lending deal 

volume.  In the Board’s assessment, changes in the 10-year U.S. Treasury yield demonstrated the 

strongest statistical significance and in-sample fit among the macroeconomic variables 

considered.  Although financing cost variables such as credit spreads and growth-related 

variables such as GDP or stock market indexes may theoretically influence loan origination 

decisions, these macroeconomic variables did not demonstrate statistical significance in 

explaining SCL deal volume patterns.  The in-sample analysis indicated the presence of recurring 

year-end seasonality in syndicated lending activity, and a fourth-quarter dummy variable is 

included to capture this pattern.40  The Board’s choice of these variables was supported by both 

economic rationale and their superior statistical performance over other alternatives considered.  

The specification for the volume-based model for SCL deals is thus given by: 

Equation A81 – Investment Banking: SCL Deal Volume Regression 

 

39  See Fama and Bliss (1987), who suggest that expected term premiums are related to the business cycle, being 

mostly positive during economically successful periods but mostly negative during recessions. E. F. Fama and R. R. 

Bliss, The Information in Long-Maturity Forward Rates, American Economic Review 77(4) (1987), 680–92. 

40  See, e.g., Bertrand et al. (2021), who find that banks grant significantly larger loan amounts at quarter-end and 

year-end months. J. Bertrand, A. Burietz, and L. Weill, The month-of-the-year effect in corporate lending. Finance 

Research Letters 43 (2021), 102014. 



125               Noninterest Income Models By Business Line             

   

 

 

Δlog 𝑆𝐶𝐿 𝐷𝑉t = 𝛼 + 𝛽1Δ𝑇10𝑌𝑡 + 𝛽2𝑄4 𝐷𝑢𝑚𝑚𝑦𝑡 + 𝜖𝑡 

where:  

• 𝛼 is a constant intercept;  

• 𝑆𝐶𝐿 𝐷𝑉𝑡 is SCL deal volume aggregated at the industry level at time 𝑡;  

• 𝛼 is a constant intercept;  

• Δ𝑇10𝑌𝑡 is the quarterly change in the 10-year Treasury yield at time t, representing 

changes in interest rate levels;  

• 𝑄4 𝐷𝑢𝑚𝑚𝑦𝑡 is a dummy variable equal to 1 when 𝑡 is in the fourth quarter and 0 

otherwise; and 

• 𝜖𝑡 is a stochastic error term. 

 

SCL deal volume is retrieved from FR Y-14Q, Schedule G.3, line item 24. The SCL 

volume regression is estimated on quarterly sample data from 2014:Q1 to 2024:Q4.  The sample 

starts in 2014:Q1 due to data availability, as most firms subject to the stress test had begun to 

report relevant data by that time.  The Board will evaluate and consider the addition of new data 

every year and determine the appropriateness of re-estimation on an extended sample. 

Industry-level SCL deal volume growth rate projections are produced using the estimates 

of the SCL deal volume and the supervisory severely adverse scenario path for the 10-year 

Treasury rate.   

The projection of a firm’s individual SCL deal volume begins from an anchor, the 

geometric mean41 of the firm’s volume over the four quarters ending at jump-off.  Firm-specific 

starting SCL deal volume is calculated as: 

Equation A82 – SCL Investment Banking Firm-Specific Starting Volume 

𝑆𝐶𝐿 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 = (∏ 𝑆𝐶𝐿 𝐷𝑉𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

 

41  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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where:  

• 𝑆𝐶𝐿 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 denotes the firm-specific starting dollar value of completed SCL deal 

volume for firm 𝑏. 

 

Projected industry-level SCL deal growth is applied to the firm-specific anchor and 

compounded forward so that each quarterly deal growth rate increases or decreases based on the 

growth rate from the preceding quarter.  An adjustment is applied to the first projected quarter to 

account for the application of a quarterly growth rate to a four-quarter geometric mean for the 

liftoff; the geometric mean requires adjustment prior to use as a quarterly measure because it 

would otherwise capture impacts from deterministic elements of the time series in the four 

quarters it averages, such as seasonality.  In this way, the projection horizon begins from a level 

consistent with the seasonal factors and macroeconomic variables applicable in the liftoff.  

Details of the adjustment are provided in Appendix A.  

Applying the recursion repeatedly gives the firm-specific projected level in any quarter of 

the horizon directly in terms of the anchor and the cumulative sum of projected growth rates. 

Firm-specific projected advisory deal volume is thus calculated as: 

Equation A83 – Projected SCL Deal Volume 

𝑆𝐶𝐿 𝐷𝑉𝑏,𝑡0+ℎ
̂ = 𝑆𝐶𝐿 𝐷𝑉̅̅ ̅̅ ̅̅ ̅̅ ̅̅

𝑏,𝑡0 ∗ exp (∑ Δ𝑙𝑜𝑔 𝑆𝐶𝐿 𝐷𝑉̂
𝑡+𝑗

ℎ

𝑗=1

) 

where: 

• 𝑆𝐶𝐿 𝐷𝑉𝑏,𝑡0+ℎ
̂  is the projected dollar value of SCL deal volume for firm b at period 𝑡0 +

ℎ; and 

• ℎ ∈ {1,2, … ,13} is the projection horizon. 
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The result is a firm-specific projected dollar level of SCL deal volume for every quarter 

of the projection horizon. 

To estimate noninterest income from SCL, the Board would calculate a fee rate for SCL 

deals to apply to SCL deal volume.  The fee rate is the industry-level of noninterest income 

earned per unit of dollar-value SCL deal activity conducted, and is given by: 

Equation A84 – SCL Fee Rate 

𝑆𝐶𝐿𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡 =  
𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐹𝑒𝑒𝑠𝑡

𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑉𝑡
 , 𝑤ℎ𝑒𝑟𝑒 

𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐹𝑒𝑒𝑠𝑡  =  𝑀𝑒𝑑𝑖𝑎𝑛(𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝐹𝑒𝑒𝑠𝑏,𝑡)𝑎𝑐𝑟𝑜𝑠𝑠 𝑏 𝑎𝑡 𝑝𝑒𝑟𝑖𝑜𝑑 𝑡 

𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑉𝑡 =  𝑀𝑒𝑑𝑖𝑎𝑛(𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑉𝑏,𝑡)𝑎𝑐𝑟𝑜𝑠𝑠 𝑏 𝑎𝑡 𝑝𝑒𝑟𝑖𝑜𝑑 𝑡 

where: 

• 𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐹𝑒𝑒𝑠𝑏,𝑡 is firm b reported fees earned by all relevant industry 

participants in the SCL area in period t; 

• 𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑉𝑏,𝑡 is firm b’s reported dollar volume of completed deals for all 

relevant industry participants in the SCL area in period t; 

• 𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐹𝑒𝑒𝑠𝑡 is the cross-sectional median of 𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐹𝑒𝑒𝑠𝑏,𝑡 at 

period t; and 

• 𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑉𝑡 is the cross-sectional median of 𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑉𝑏,𝑡 at period t. 

 

𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐹𝑒𝑒𝑠𝑏,𝑡 and 𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑉𝑏,𝑡 are retrieved from FR Y-14Q, Schedule 

G.3, line items 25 and 26, respectively.  Like the fee rates calculated for the other investment 

banking models (advisory, ECM and DCM), the SCL fee rate is calibrated using an industry 

measure.  However, the Board chose an SCL fee rate aggregation method that differs from that of 

the other investment banking models to avoid a duplicate measurement of fair value adjustments.  

The other investment banking models in this Section II.D.i use a fee rate aggregation method that 

sums reported firm-level noninterest income and volumes directly across firms.  However, 
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historical firm-level SCL noninterest income includes fair value adjustments on corporate loans 

that do not represent actual fees earned on completed deals, and these fair value adjustments are 

included in the Fair Value Option (FVO) model.  The Board instead proposes to use industry-

aggregate measures derived from reported SCL fee and deal volume in FR Y-14Q, Schedule G.3, 

which excludes fair value adjustments to avoid duplicative measurement.  

Specifically, each firm b reports its estimate of total industry fees (𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝐹𝑒𝑒𝑠𝑏,𝑡) 

and total industry deal volume (𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑉𝑏,𝑡) in quarter t.  Since these estimates vary 

across firms, the Board would take the cross-sectional median across all firms' reports to 

approximate true industry aggregates, smoothing out firm-specific reporting variation.  

𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐹𝑒𝑒𝑠𝑡 thus represents the median of reported industry fees, while 

𝑆𝐶𝐿 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑉𝑡 represents the median of reported industry volumes.  The Board proposes to 

calculate the fee rate in each quarter as the ratio of these two median values.  The fee rate is 

necessarily expressed at the industry level because available firm-level data includes fair value 

adjustments that would result in a duplicative measurement across models. 

The fee rate used in the projection of noninterest income from SCL deals is the median of 

the SCL fee rate over the four quarters ending at jump-off, and is given by: 

Equation A85 – Median SCL Investment Banking Fee  

𝑆𝐶𝐿𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡0 = median(𝑆𝐶𝐿𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡0−𝑘) 

where: 

• 𝑆𝐶𝐿𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑡0  is the median industry-level fee rate at 𝑡0; 

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ {0,1,2,3}. 
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The four-quarter median fee rate is used instead of the average so that the projection is 

not distorted by a single quarter in which either the income line item or the volume measure was 

atypical.  Using a recent four-quarter window produces a fee rate that is consistent with firms’ 

current pricing and product mixes.  

The projected SCL noninterest income is estimated by multiplying the projected volume 

of SCL deal activity by this median fee rate, as given by: 

Equation A86 – Noninterest Income on SCL Investment Banking Projection 

𝑆𝐶𝐿 𝐹𝑒𝑒𝑠𝑏,𝑡0+ℎ
̂  = 𝑆𝐶𝐿 𝐷𝑉̂

𝑏,𝑡0+ℎ × 𝑆𝐶𝐿𝐹𝑒𝑒𝑅𝑎𝑡𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑡0 

where: 

• 𝑆𝐶𝐿 𝐹𝑒𝑒𝑠𝑏,𝑡0+ℎ
̂   denotes the projected noninterest income on SCL investment 

banking for firm 𝑏 at time 𝑡0 + ℎ; 

• 𝑆𝐶𝐿 𝐷𝑉̂
𝑏,𝑡0+ℎ denotes the projected deal volume for firm 𝑏 at time 𝑡0 + ℎ; and 

• 𝑆𝐶𝐿𝐹𝑒𝑒𝑅𝑎𝑡𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
𝑡0 is the constant starting industry-level fee rate. 

 

An assumption underpinning the volume-based approach is that fee ratios are relatively 

stable and do not vary over the projection horizon.  This is related to the assumption that 

investment banking fees are determined by long-term client relationships that extend beyond 

individual deals, which is likely to help reduce volatility in fee ratios. 

This robust and parsimonious modeling approach is likely to produce stable and 

economically meaningful projections, in line with stress test principles of stability and simplicity. 

ii. Assumptions and Limitations 

The volume-based approach assumes that noninterest income on investment banking for 

each firm fluctuates proportionally to changes in industry volume for all subcomponents of 

investment banking.  The Board proposes to use an industry-level model in alignment with the 
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stress testing principles of consistency and comparability.  Individual firm-level models would 

require distinct regressions and coefficients, each responding with differing macroeconomic 

sensitivity to the same underlying scenario.  In contrast, an industry-level approach ensures that 

projected noninterest income on investment banking fees differs only due to a firm’s scale and 

business volume. 

The volume-based approach assumes that fee rates do not vary over the projection 

horizon.  This assumption is consistent with the observation that investment banking fees are 

determined by long-term client relationships that extend beyond individual deals, which is likely 

to help reduce volatility in fee rates.42  Beyond adding simplicity to the model, keeping the fee 

rate fixed allows the model to parsimoniously capture the dynamics of noninterest income 

through volume changes, in accordance with the volume-based assumption that deal volume is a 

driver of noninterest income.  These model properties align with the stress testing principles of 

simplicity and stability.   

The volume-based model for noninterest income from DCM deals uses a COVID dummy 

for the first and second quarters of 2020.  The use of a dummy variable improved model fit and 

was considered appropriate.  However, the COVID dummy variable for the DCM model differs 

from the dummy variables used elsewhere in noninterest income models because it includes both 

the first and second quarters of 2020.  The Board chose this specification following an analysis 

of the data on noninterest income from debt capital markets that indicated that debt capital 

 

42  Fang (2005) finds that reputable banks maintain more stable fees over time than smaller competitors and that past 

relationship scope significantly affects underwriter selection, consistent with long-term relationships reducing fee 

variation. See L. H. Fang, Investment Bank Reputation and the Price and Quality of Underwriting Services, Journal 

of Finance 60(6) (2005), 2729–61. 
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markets responded atypically quickly to economic stress compared to other areas of noninterest 

income during the COVID pandemic.   

The volume-based model for noninterest income from SCL assumes the median of the 

firm-reported values for industry market size fees and volume is the industry fee rate for SCL.  

This assumption mitigates potential duplicative measurements between the PPNR and Fair Value 

Option (FVO) models, as discussed above in Section D.i.d.43 

One limitation of the noninterest income models for investment banking is their use of an 

aggregate median fee ratio.  The aggregate median fee rate was used in part to address firm-

specific outlier fee ratios.  However, the use of an aggregate median implies that the fee ratio 

may not accurately reflect an individual firm’s performance in a given business line and means 

that the fee ratio applied to each firm depends on the sample of firms.  The Board proposes to use 

an aggregate median because it promotes comparability and avoids complexity.   

iii. Alternatives for Investment Banking Component Models  

The Board considered the availability of alternative approaches to calculate noninterest 

income on advisory, ECM, DCM, and SCL in the supervisory stress test.  In particular, the Board 

could estimate noninterest income on advisory, ECM, DCM, or SCL noninterest fees using 

alternative approaches including regression, flatline, and distribution-based haircut approaches. 

In a regression approach, the Board could model noninterest income on advisory, ECM, 

DCM, or SCL fees directly as a function of macroeconomic variables, rather than separately 

modeling volume and applying a fixed fee rate.  Under this approach, the Board would directly 

 

43  Valuation adjustments are reported in the G.1 line item for SCL.  Reported industry market size does not include 

valuation adjustments, and thus it is the preferred source for this specific component. 
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model the industry growth rate of noninterest income from advisory, ECM, DCM, or SCL fees as 

the dependent variable and relevant macroeconomic variables (e.g., lagged and contemporaneous 

quarterly changs of the Dow Jones Total Stock Market Index for advisory and ECM, 

respectively; changes to the BBB and term spreads for DCM; and the quarterly changes in the 

10-year Treasury yield for SCL) as explanatory variables to capture the joint dynamic of volume 

and fees embedded in noninterest income.  The model would then project noninterest income 

growth under the severely adverse scenario by applying the estimated coefficients to the scenario 

paths of the macroeconomic variables.  Finally, the projected growth rates would be applied to a 

starting anchor value of noninterest income to recover the path of noninterest income over the 

projection horizon.   

A regression approach may be appropriate for components of noninterest income from 

investment banking.  Noninterest income on advisory, ECM, DCM, or SCL fees depends on both 

deal volume and fee rates.  Therefore, directly modeling noninterest income through a regression 

would capture the combined effects of both volume and fee rates simultaneously.  A regression 

approach would constitute a more direct modeling framework that would not require separate 

assumptions regarding fee rates.  This modeling approach would also be in line with the stress 

test principle of simplicity.  The Board opted to propose a volume-based approach based on the 

economic rationale that noninterest income should increase with deal volumes, which is further 

supported by the historical comovement between volume and noninterest income.  Such a 

historical correlation yields stable projections of noninterest income, which is consistent with the 

stress testing principle of stability.  The Board is seeking public comment on the advantages and 

disadvantages of modeling noninterest income directly through a regression, including which 
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financial variables and their transformations could better capture the dynamics of noninterest 

income. 

In a flatline approach, the Board could model noninterest income on advisory, ECM, 

DCM, or SCL fees by setting projected noninterest income to the firm-specific four-quarter 

geometric mean, or median, of noninterest income on advisory, ECM, DCM, or SCL fees.  Under 

this approach, the model would assume that noninterest income on advisory, ECM, DCM, or 

SCL fees would not vary with the broader macroeconomy under a severely adverse scenario.  

The flatline approach is appropriate for income components that are not expected to clearly 

respond to macroeconomic conditions.  However, this expectation does not apply to noninterest 

income on advisory, ECM, DCM, or SCL fees because they are highly dependent on 

corresponding deal volume, which in turn strongly reacts to market conditions and would be 

expected to decline materially under a severely adverse scenario.   Specifically, both advisory 

and ECM deal volume are dependent on equity market activity, which historically contracts 

during periods of market stress.44  By failing to reflect an expected decline in deal volume, a 

flatline approach would understate the stress on firms and would not be forward-looking. 

In a distribution-based haircut approach, the Board could model noninterest income on 

advisory, ECM, DCM, or SCL fees by setting projected noninterest income equal to a firm-

specific starting value of noninterest income multiplied by a haircut.  The Board would analyze 

the distribution of growth rates in noninterest income across stress-tested firms, then select a 

growth rate from an appropriate haircut percentile.  An appropriate percentile could be the 7th 

 

44  DCM and SCL deal volumes tend to decline with higher funding costs due to increased interest rates and credit 

spreads. Because both interest rates and credit spreads generally increase during adverse scenarios, DCM and SCL 

deals are expected to decline in the face of higher funding costs over a stressful scenario. 
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percentile as described in the distribution-based model for noninterest income on sales and 

trading or a different conservative percentile.  This distribution-based haircut approach would 

aim to project outcomes in stressed economic environments consistent with the Board's modeling 

principles.    As discussed above (see, e.g., Section III.B.iii.a) for other sources of noninterest 

income, this approach would provide a simple way to incorporate historically adverse outcomes, 

but projected income would not be directly linked to economic conditions specified in the stress 

test, although in contrast to a pure flatline this distribution based-haircut approach would assume 

a level of decline under stress. 

Within the proposed volume-based approach, the Board could alternatively model 

noninterest income on advisory, ECM, DCM and SCL fees using different macroeconomic 

scenario variables. The Board could also consider the use of a firm-specific fee in any of these 

investment banking volume-based models.   

The Board could also adopt a standardized data adjustment to account for the COVID 

period, which could entail excluding specified pandemic-period observations rather than 

including a 2020:Q1–2020:Q2 dummy for the DCM volume-based model.  If adopted, this 

approach would simplify the treatment of COVID-period observations across relevant 

components, but would further reduce the relatively short estimation sample.  The proposed 

dummy instead retains the 2020:Q1 and 2020:Q2 observations while limiting the effect of the 

pandemic-specific disruption on the estimated relationship between macroeconomic conditions 

and DCM deal activities. 

Additionally, as detailed in Appendix A, the Board proposes to apply an adjustment to the 

first projected quarter to compensate for the use of a four-quarter geometric mean for the liftoff.  

This adjustment supports the principle of robustness as it allows for more precise projections.  
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However, its impact is small.  To further the principle of simplicity, the Board is considering an 

alternative where this adjustment is omitted from the model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed volume-based approaches for noninterest income on advisory, ECM, DCM, and 

SCL fees were reasonably designed to achieve the goals of the stress test.  The Board is 

interested in feedback on these alternative approaches, and whether they should be adopted in 

any final PPNR model for the 2027 supervisory stress test. 

iv. Questions 

The Board is requesting public input on this proposed model for noninterest income on 

investment banking including, but not limited to, input on the following questions.  

Question 17: The Board seeks input on the proposed approach to model noninterest 

income on investment banking.  Should the Board consider an alternative approach to modeling 

noninterest income on investment banking or its subcomponents?  What are the advantages and 

disadvantages of the Board’s approach and any potential alternatives?  Are there alternative 

specifications, in terms of right-hand side variables, differences, lags, transformations, or the 

sample period of estimation, that the Board should consider, and why? Should the Board 

consider an alternative measure of activity volume, or a different scaling method for the 

dependent variable, in this model?  

Question 18: The Board seeks input on using the four-quarter mean and the associated 

weighted average adjustment for log differenced models.  Are there alternative approaches or 

lookback periods that the Board should consider to mitigate volatility and seasonality from the 

liftoff values for the noninterest income on investment banking model?  Does the use of a four-
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quarter lookback period appropriately balance reflecting recent trends while mitigating 

volatility?  What are the advantages and disadvantages of any such alternative? 

Question 19: Should the Board adjust the first projection quarter to account for 

seasonality and the liftoff from a four-quarter geometric mean?  Is the adjustment described in 

Appendix A appropriate?  Alternatively, should the Board decline to adjust the first projection 

quarter?  If so, what would be the advantages and disadvantages of doing so? 

Question 20: The Board seeks input on approaches to compute firm-specific investment 

banking fee rates at the subcomponent level.  What are the advantages and disadvantages of 

potential firm-specific approaches?  Should the Board collect additional data to compute firm-

specific fee rates?  If so, what additional data would be needed?    

E. Noninterest Income on Asset Management 

i. Model Description 

Financial institutions involved in asset management generate revenue from managing 

client assets in mutual funds and institutional accounts, collecting fees as a percentage of assets 

under management (AUM).  The Board proposes to model noninterest income from asset 

management using a volume-based approach.  Under the proposed model, noninterest income 

from asset management is expressed as the product of two components: (i) total AUM under 

stress; and (ii) the asset management fee ratio.  Total AUM under stress comprises two 

subcomponents: (1) the existing stock of clients’ AUM and (2) net incoming flows.  The Board 

would project the growth rate of (1) existing AUM and (2) the flow rate of net incoming funds 

under stress and apply these rates to each firm’s AUM at liftoff, summing the two projections to 

project total AUM under stress.  The Board would then multiply total projected AUM by a firm-
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specific asset management fees-to-AUM ratio to project noninterest income on AUM.  The 

following paragraphs detail the methodology to derive each component. Parameter estimates are 

provided in Appendix B. 

The proposed model begins by estimating the growth rate of existing AUM.  The growth 

rate of existing AUM, net of flows, reflects the market valuation of current holdings and 

responds to equity and credit market conditions.  To capture these valuation effects, the Board 

selected three macroeconomic variables based on economic intuition and empirical performance.  

The Dow Jones Total Stock Market Index is used to capture the valuation of equity positions 

held under management.45  Changes in the 10-year Treasury yield are used to capture the effect 

of interest rate movements on valuations of fixed income holdings. Changes in the BBB 

corporate bond spread are included to reflect changes in risk premia affecting the valuation of 

riskier fixed income securities.46  The Board’s choice of these variables over other 

macroeconomic indicators was supported by both economic rationale and the variables’ superior 

statistical significance and in-sample fit compared to alternative specifications considered.  

These control variables parsimoniously capture the key valuation drivers of existing AUM and 

are likely to produce stable and economically meaningful projections, consistent with the stress 

testing principles of stability and simplicity.  

The specification for the volume-based model for asset management is thus given by: 

 

45  See, e.g., Cochrane (2005) for an explanation of how equity market conditions may impact investor sentiment, 

risk appetite, and the valuation of securities.  J. H. Cochrane, Asset Pricing (Revised Edition), Princeton, NJ: 

Princeton University Press. 

46  See M. Ghaderi, S. Plante, N. Roussanov, and S. B. Seo, Reconstructing a Century of U.S. Corporate Bonds: 

Credit Risk in Historical Perspective, National Bureau of Economic Research, No. w35578 (2026). 
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Equation A87 – Asset Management AUM Volume-Based Model 

log (
𝐴𝑈𝑀𝑡 − 𝐹𝑙𝑜𝑤𝑡

𝐴𝑈𝑀(𝑡−1)
) =  𝛼 + 𝛽1Δ log 𝐷𝐽𝐼𝑡 + 𝛽2Δ𝐵𝐵𝐵 𝑆𝑝𝑟𝑒𝑎𝑑𝑡−1 +  𝛽3Δ𝑇10𝑌𝑡−1 +  𝜖𝑡  

where: 

• 𝐴𝑈𝑀𝑡 is industry aggregate AUM at time t;  

• 𝐹𝑙𝑜𝑤𝑡 is industry aggregate AUM net incoming flows at time t; 

• 𝛼 is a constant intercept term;  

• Δlog𝐷𝐽𝐼𝑡 is quarterly change in the natural logarithm of the Dow Jones Total Stock 

Market Index, representing the change in equity market conditions; 

• Δ𝐵𝐵𝐵 𝑆𝑝𝑟𝑒𝑎𝑑𝑡−1 is the quarterly change in the spread of the BBB corporate bond yield 

to the 10-year Treasury yield lagged one quarter, representing revaluation adjustments 

due to changes in the risk premium; 

• Δ𝑇10𝑌𝑡−1 is the quarterly change in the 10-year Treasury yield lagged one quarter, 

representing changes in interest rate levels; and 

• 𝜖𝑡 is a stochastic error term.  

 

AUM is retrieved from FR Y-14Q, Schedule G.3, line item 35.  Net incoming flows are 

retrieved from FR Y-14Q, Schedule G.3, line item 36.  The industry AUM model is estimated on 

a quarterly sample from 2015:Q1 to 2024:Q4.  The sample starts in 2015:Q1 due to data 

availability, as most firms subject to the stress test had begun to report relevant data by that time.  

The Board will evaluate and consider the addition of new data every year and determine the 

appropriateness of re-estimation on an extended sample.  

Industry-level growth rate projections of client AUM are produced using the estimates of 

the AUM volume-based regression model and the supervisory severely adverse scenario paths 

for the Dow Jones Total Stock Market Index, the lagged BBB spread, and the lagged 10-year 

Treasury yield.  

The proposed model also estimates the net incoming flow rate of AUM.  In the model, net 

incoming flows are associated with households’ ability to earn income and accumulate savings.  
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When households earn higher incomes, they have greater resources available for use beyond 

immediate consumption needs, which can be directed toward investment with asset managers.  

Consequently, higher household income should increase net incoming flows, while deteriorating 

household financial conditions should reduce flows.   

The model captures these income dynamics through two complementary measures.  First, 

the unemployment rate reflects labor market conditions that determine whether households are 

earning income in the first place—higher unemployment directly constrains the number of 

households with resources available to invest.  Second, real disposable income growth measures 

the evolution of household purchasing power after taxes, capturing changes in the actual 

resources households can allocate to investment rather than consumption.  Together, these 

variables proxy for the household sector’s capacity to generate flows into managed assets.  The 

Board’s choice of these variables over other macroeconomic indicators was supported by both 

economic rationale and the variables’ superior statistical significance and in-sample fit compared 

to alternative specifications considered. 

In an alternative specification, the Board tested modeling the net incoming flow rate 

using the Dow Jones Total Stock Market Index based on the hypothesis that flows chase market 

returns, but the estimated effect was not empirically significant.  This likely reflects the behavior 

of investors, who respond to individual asset manager performance rather than overall market 

returns. Since asset managers employ diverse strategies with heterogeneous equity market 

exposures (with positive, negative, or zero correlation), these differential responses may wash 

out at the aggregate industry level.  The lower sensitivity to market conditions may also reflect 
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the presence of institutional investors (e.g. pension funds), which are less responsive to market 

changes than retail investors.47  

The Board thus selected a model specification that estimates the net incoming flow rate 

of AUM based on the lagged unemployment rate and real disposable income growth.  The 

proposed model estimates the flow rate as net flows divided by AUM because this ratio exhibits 

stability over time.   

The specification for the volume-based model for the net incoming flow rate of AUM is 

given by: 

Equation A88 – Noninterest Income on Asset Management: Flow Volume-Based Model 

𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒𝑡 =  𝛼 + 𝛽1𝑈𝑅𝑡−1 + 𝛽2𝐷𝑃𝐼𝑡 +  𝜖𝑡  

 where: 

• 𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒𝑡 is net AUM flows, measured at quarter t, divided by the stock of AUM, 

measured at quarter (t-1), calculated at the industry level;  

• 𝛼 is a constant intercept term;  

• 𝑈𝑅𝑡 is the U.S. unemployment rate at time t, representing aggregate economic 

conditions;  

• 𝐷𝑃𝐼𝑡 is U.S. real disposable personal income growth (quarterly percent change, 

expressed at an annualized rate), representing consumer purchasing power and aggregate 

economic health; and 

• 𝜖𝑡 is a stochastic error term. 

 

The numerator for the flow rate is retrieved from FR Y-14Q, Schedule G.3, line item 36.  

The denominator is retrieved from FR Y-14Q, Schedule G.3, line item 35.  The industry flow rate 

 

47 See, e.g., Lakonishok et al. (1992), who find that pension funds and other institutional investors are less prone to 

herding and positive-feedback trading, suggesting they are more focused on fundamentals. See also Barber and 

Odean (2008), who show that individual investors are more likely to buy stocks with one-day extreme returns, 

abnormal trading volume, and stocks in the news.  J. Lakonishok, A. Shleifer, and R. W. Vishny, The impact of 

institutional trading on stock prices, Journal of Financial Economics 32(1) (1992), 23–43; B. M. Barber and T. 

Odean, All that glitters: The effect of attention and news on the buying behavior of individual and institutional 

investors, Review of Financial Studies 21(2) (2008), 785–818. 
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model is estimated using quarterly sample data from 2015:Q1 to 2024:Q4.  The sample starts in 

2015:Q1 due to data availability, as most firms subject to the stress test had begun to report 

relevant data by that time.  The Board will evaluate and consider the addition of new data every 

year and determine the appropriateness of re-estimation on an extended sample. 

Industry-level projections of the AUM flow rate are produced using the estimates of the 

flow rate model and the supervisory severely adverse scenario paths for the lagged 

unemployment rate and real disposable income growth.  

The Board would project total AUM growth by summing the AUM projected growth rate 

net of funds and the projected flow rate.   

The projection of firm-level total AUM begins from an anchor, the geometric mean48 of 

the firm’s total AUM over the four quarters ending at jump-off. Firm-specific AUMs are 

calculated as: 

Equation A89 – Asset Management Firm-Specific Starting AUM  

𝐴𝑈𝑀𝑏,𝑡0 =  (∏ 𝐴𝑈𝑀𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where: 

• AUMb,t0 denotes the firm-specific starting value of total AUM for firm b. 

 

The projected total AUM growth rate is applied to the firm-specific anchor and 

compounded forward so that each quarterly estimate grows from the value in the preceding 

quarter.  An adjustment is applied to the first projected quarter to account for the application of a 

 

48  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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quarterly growth rate to a four-quarter geometric mean for the liftoff; the geometric mean 

requires adjustment prior to use as a quarterly measure because it would otherwise capture 

impacts from deterministic elements of the time series in the four quarters it averages, such as 

seasonality.  In this way, the projection horizon begins from a level consistent with the seasonal 

factors and macroeconomic variables applicable in the liftoff.  Details of the adjustment are 

provided in Appendix A.  

Applying the recursion repeatedly produces the firm-specific projected AUM level in any 

quarter of the projection horizon in terms of the anchor and the cumulative product of the 

projected growth rates.  Firm-specific projected AUM for is thus calculated as: 

Equation A90 – Projected Asset Management AUM Volume 

 𝐴𝑈𝑀𝑏,𝑡0+ℎ
̂ =   𝐴𝑈𝑀𝑏,(𝑡0+ℎ−1)

̂ × [𝑒
𝑙𝑜𝑔(

𝐴𝑈𝑀𝑡0+ℎ− 𝐹𝑙𝑜𝑤𝑡0+ℎ
𝐴𝑈𝑀𝑡0+ℎ−1

)
̂

+ 𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒𝑡0+ℎ
̂ ] 

where: 

• 𝐴𝑈𝑀𝑏,𝑡0+ℎ
̂  is the projected dollar value of total AUM for firm b at period 𝑡0 + ℎ; and 

• 𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒𝑡0+ℎ
̂  is the projected flow rate for firm b at period 𝑡0 + ℎ; and 

• ℎ ∈ {1,2, … ,13} is the projection horizon. 

  

The result is the firm-specific dollar-value total AUM for every quarter of the projection 

horizon. 

To estimate noninterest income from asset management, the Board would calculate an 

asset management fee rate to apply to total AUM.  The fee rate is the firm-specific level of 

noninterest income earned per unit of AUM, and is calculated by dividing historical noninterest 

income on asset management for a given firm by that firm’s historical value of total AUM: 

Equation A91 – Asset Management Fee Rate 
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𝐴𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏𝑡 =  
𝐴𝑀 𝐹𝑒𝑒𝑠𝑏,𝑡

𝐴𝑈𝑀𝑏,𝑡 
 

where: 

• 𝐴𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏𝑡  denotes the historical fee rate for firm b at time t; 

• 𝐴𝑀 𝐹𝑒𝑒𝑠𝑏,𝑡 denotes the historical noninterest income on asset management for firm b 

at time t; and 

• 𝐴𝑈𝑀𝑏,𝑡 denotes the historical value of total AUM for firm b at time t. 

 

Noninterest income on asset management is retrieved from FR Y-14Q, Schedule G.1, line 

item 19A.  

The fee rate used in the projection of noninterest income from asset management is the 

median of the asset management fee rate over the four quarters ending at jump-off, and is given 

by: 

Equation A92 – Median Asset Management Fee Rate  

𝐴𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0 = median(𝐴𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0−𝑘) 

where: 

• 𝐴𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0  is the fee rate for firm b at 𝑡0; 

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ {0,1,2,3}. 

 

The four-quarter median fee rate is used instead of the average so that the projection is 

not distorted by a single quarter in which either the income line item or the volume measure was 

atypical.  Using a recent four-quarter window produces a fee rate that is consistent with firms’ 

current pricing and product mixes. 

Finally, projected noninterest income is estimated by multiplying projected AUM volume 

by the median asset management fee rate, as given by: 

Equation A93 – Noninterest Income on Asset Management Projection 
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𝐴𝑀 𝐹𝑒𝑒𝑠𝑏,𝑡0+ℎ
̂  = 𝐴𝑈𝑀𝑏,𝑡0+ℎ

̂ × 𝐴𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0  

where: 

• 𝐴𝑀 𝐹𝑒𝑒𝑠𝑏,𝑡0+ℎ
̂   denotes the projected noninterest income on asset management 

for firm 𝑏 at time 𝑡0 + ℎ; 

• 𝐴𝑈𝑀𝑏,𝑡0+ℎ
̂  denotes the projected level of total AUM for firm 𝑏 at time 𝑡0 + ℎ; 

and 

• 𝐴𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0  is the starting constant firm-specific fee rate. 

 

ii. Assumptions and Limitations 

An assumption of the volume-based approach for noninterest income on asset 

management is that noninterest income on asset management is proportional to the industry level 

of the volume of AUM reported by stress test firms.  The volume-based approach also implicitly 

assumes the industry level of asset management is representative for all firms under stress.  The 

Board proposes to use an industry-level model in alignment with the stress testing principles of 

consistency and comparability.  In contrast, individual firm-level models would create distinct 

regressions and coefficients, each responding with differing macroeconomic sensitivity to the 

same underlying scenario.  The proposed industry-level approach ensures that projected 

noninterest income on asset management differs only due to a firm’s scale and business volume. 

An assumption underpinning the volume-based approach is that fee rates are relatively 

stable and do not vary over the projection horizon. This assumption reflects the fact that asset 

management fees are often set through contractual agreements, creating some persistence in fee 

rates and limiting adjustments to market conditions. Beyond adding simplicity to the model, 

keeping the fee rate fixed allows the model to parsimoniously capture the dynamics of 

noninterest income through volume changes, in accordance with the volume-based assumption 
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that deal volume is a driver of noninterest income.  These model properties align with the stress 

testing principles of simplicity and stability. 

  A limitation of the model for noninterest income on asset management is the absence of 

a bond index variable, such as a corporate bond total return index, which is not available in the 

current scenario design.  The BBB spread captures a rate spread relative to the 10-year Treasury 

rate but does not fully describe the performance of BBB bonds, which is also impacted by 

portfolio value, that would be reflected in a total return index.  The Board determined that the 

variables included in the model capture substantively similar macroeconomic information and 

constitute a reasonable alternative given the lack of a bond index variable. 

Finally, a limitation of the models for noninterest income on asset management is the lack 

of granularity of the models despite the availability of granular AUM volume data in the FR Y-

14Q.  A defining feature of this business line is that AUM, when measured net of flows, declines 

markedly in periods of economic stress featuring market downturns.  When the Board assessed 

an approach that estimated AUM at the more granular level, the analysis did not identify stable 

relationships with scenario variables.  The Board thus determined that the aggregate approach 

better captures stress in the asset management business line.  

iii. Alternatives 

The Board considered the availability of alternative approaches to calculate noninterest 

income on asset management in the supervisory stress test.  In particular, the Board could 

estimate noninterest income on asset management using an approach that is similar to others 

described in this 2027 Proposed PPNR Model Documentation, including the regression and 

distribution-based haircut approaches. 
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In a regression approach, the Board could model the industry growth rates of noninterest 

income on asset management directly as a function of macroeconomic variables, rather than 

separately modeling AUM volume and applying a fixed fee rate.  The model would then project 

noninterest income growth rates under the severely adverse scenario by applying the estimated 

coefficients to the scenario paths of the macroeconomic variables.   Finally, the projected growth 

rates would be applied to a starting anchor value of noninterest income on AUM to recover the 

path of noninterest income over the projection horizon. However, noninterest income on asset 

management depends on both AUM volume and fee rates, with both components responding 

simultaneously to macroeconomic variables under the regression model. While AUM volume 

exhibits a stable relationship with macroeconomic variables, fee rates do not necessarily exhibit 

such a stable relationship.  This asymmetry means that modeling noninterest income directly, 

without distinguishing between AUM volume and fee rates, can result in unstable projections, 

which would be inconsistent with the Board's stress testing principle of stability.  The proposed 

volume-based approach addresses this challenge by separately modeling the AUM volume 

component, which exhibits a stable relationship with broad market-based variables, and 

calibrating the fixed fee rate based on recent data.  Because data demonstrate that noninterest 

income typically comoves with AUM volume, this approach reflects this comovement while 

producing stable projections consistent with the Board's stress testing principle of stability. 

In a distribution-based haircut approach, the Board could model noninterest income on 

asset management by setting projected noninterest income on asset management to a firm-

specific four-quarter geometric mean of noninterest income multiplied by a haircut.  The Board 

would analyze the distribution of growth rates in noninterest income on asset management across 

stress-tested firms, then select a growth rate from an appropriate haircut percentile.  An 
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appropriate percentile could be the 7th percentile as described in the distribution-based model for 

noninterest income on sales and trading.  If adopted, this approach would provide a simple way 

to incorporate historically adverse outcomes, but projected income would not be directly linked 

to economic conditions specified in the stress test.  

The Board could alternatively model noninterest income on asset management fees by 

using the proposed volume-based approach with different macroeconomic scenario 

variables.  For instance, as in the wealth management model described in section F, the Board is 

considering an alternative specification for modeling the incoming flow rate using financial 

variables such as interest rates, stock market indexes, and credit spreads.  The Board proposed to 

use the unemployment rate and disposable income as explanatory variables because of the simple 

economic rationale that higher household employability and income increases saving capacity 

and thus incoming flows of funds to asset managers.  These variables also showed both high 

statistical significance and in-sample model fit, producing stable projections.  These model 

properties are in line with the Board’s stress testing principles of simplicity and stability.  The 

Board is seeking comments on the possibility of modeling flow rate as a function of financial 

variables.   

The Board also considered modeling the growth rate of AUM net of flows separately by 

asset class (equity, fixed income, and other).  Specifically, the growth rate of AUM net of flows 

for a specific asset class would be regressed on control variables likely to affect that asset class’s 

valuation.  For instance, the Dow Jones Total Stock Market Index would be used as a control for 

the growth rate of equity AUM since it captures the valuation of equity securities, whereas 

variables such as interest rates and credit spreads could be used as explanatory variables for the 

growth rate of fixed income AUM.  Indeed, interest rates directly affect the present value of fixed 
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income securities’ future cash flows, with rising rates reducing bond valuations, while credit 

spreads reflect changes in risk premia that influence the valuation of corporate and other non-

Treasury fixed income holdings.  Beyond economic rationale, the choice of control variables in 

the final regression specification would be based on both in-sample and out-of-sample model 

performance, as well as statistical criteria such as collinearity and the statistical significance of 

the considered variables.  In the current proposed specification, the Board would model the total 

growth rate of AUM due to the simplicity of this approach and its reliable statistical relationship 

with broad-based market variables.   

Lastly, the Board is considering the possibility of modeling total AUM growth rate 

instead of separately modeling the flow rate, similar to the model for noninterest income from 

investment services model in which total assets under custody are projected.  Under this 

alternative specification, because total AUM reflects both the valuation changes of existing 

positions and incoming flows of new funds, the regression model would include as control 

variables both the macroeconomic factors that drive asset revaluations (such as the Dow Jones 

Total Stock Market Index, changes in the 10-year Treasury yield, and the BBB corporate bond 

spread) and the variables that influence client fund flows (such as the unemployment rate, 

disposable income, and financial variables).  This combined approach would capture the dual 

drivers of AUM growth in a single model, potentially offering a more parsimonious specification 

while maintaining the economic intuition underlying both valuation effects and flow dynamics.  

The choice of control variables in the final regression specification would also be based on both 

in-sample and out-of-sample model performance, as well as statistical criteria such as 

collinearity and the statistical significance of the considered variables.  
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Additionally, within the volume-based approach as detailed in Appendix A, the Board 

proposes to apply an adjustment to the first projected quarter to compensate for the use of a four-

quarter geometric mean for the liftoff.  This adjustment supports the principle of robustness as it 

allows for more precise projections.  However, its impact is small.  To further the principle of 

simplicity, the Board is considering an alternative where this adjustment is omitted from the 

model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed volume-based approach for noninterest income on asset management was 

reasonably designed to achieve the goals of the stress test.  The Board is interested in feedback 

on these alternative approaches, and whether they should be adopted to project noninterest 

income on asset management for the 2027 supervisory stress test. 

iv. Questions 

The Board is requesting public input on this proposed model for noninterest income on 

asset management including, but not limited to, input on the following questions.  

Question 21: The Board seeks input on the proposed approach to model noninterest 

income on asset management.  Should the Board consider an alternative approach to modeling 

noninterest income on asset management?  Should the Board consider using financial variables 

in its projection of noninterest income on asset management?  What are the advantages and 

disadvantages of the Board’s approach and any potential alternatives?  Are there alternative 

specifications, in terms of right-hand side variables (including financial variables), differences, 

lags, transformations, or the sample period of estimation, that the Board should consider, and 
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why?  Should the Board consider an alternative measure of activity volume, or a different scaling 

method for the dependent variable, in this model? 

Question 22: The Board seeks comment on using the mean four-quarter lookback and the 

associated weighted average adjustment for log differenced models. Are there alternative 

approaches or lookback periods that the Board should consider to mitigate volatility and 

seasonality from the liftoff values for the noninterest income on asset management model?  Does 

the use of a four-quarter lookback period appropriately balance reflecting recent trends while 

mitigating volatility?  What are the advantages and disadvantages of any such alternative? 

Question 23: Should the Board adjust the first projection quarter to account for 

seasonality and the liftoff from a four-quarter geometric mean?  Is the adjustment described in 

Appendix A appropriate?  Should flows be adjusted in the first projection quarter to align with 

adjustments to stock, such as by taking a four-quarter mean to align with the four-quarter stock 

liftoff, and why?  Alternatively, should the Board decline to adjust the first projection quarter? If 

so, what would be the advantages and disadvantages of doing so? 

F. Noninterest Income on Wealth Management 

i. Model Description 

Financial institutions involved in wealth management generate revenue from managing 

individual client portfolios through personalized wealth management services, collecting fees as 

a percentage of total wealth management assets under management (AUM) plus transaction-

based fees.  Wealth management AUM represents the stock of client assets under the bank’s 

custody, invested across different asset classes based on individual client needs and preferences. 



151  Noninterest Income Models By Business Line     

The Board proposes to use a volume-based model to project noninterest income from 

wealth management.  Under the proposed model, noninterest income from wealth management is 

expressed as the product of two components: (i) total wealth management AUM under stress and 

(ii) the wealth management fee rate.  Total wealth management AUM under stress itself consists 

of two subcomponents: (1) existing client portfolio AUM and (2) net incoming flows. 

The Board would first project growth rates for existing wealth management AUM by 

asset class (equities, fixed income, and other assets) and the aggregate flow rate of net incoming 

funds under stress.  The Board would then recursively apply these existing portfolio AUM 

growth rates to the corresponding asset class liftoff AUM, summing across asset classes to derive 

total projected AUM net of flows under stress.  The aggregate flow rates of incoming funds 

would also be recursively applied to the liftoff level of incoming funds to project the net 

incoming flows under stress.  Finally, total AUM under stress would be calculated as projected 

AUM net of flows plus projected net incoming flows.  

The model structure for noninterest income on wealth management is described in the 

next six subsections.  The first three subsections explain the estimation and projection of the net-

of-flows wealth management AUM growth rate per asset class (equities, fixed income, and 

other).  The fourth subsection explains the estimation and projection of the flow rate of incoming 

(or outcoming) funds.  The fifth subsection outlines the methodology to recursively project total 

wealth management AUM.  The last section explains the projection of noninterest income on 

wealth management from the projected volume of AUM and the fixed wealth management fee 

rate.  Parameter estimates are provided in Appendix B.
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a. Noninterest Income from Wealth Management: Equities 

The proposed model begins by estimating the growth rate of wealth management assets 

invested in equities.  Equity portfolio valuation reflects the market valuation of client holdings in 

stocks, and responds to equity market performance, the expected path of future dividends, 

general market sentiment, and investors’ risk appetites.49   

The Board proposes to estimate the growth rate of wealth management equity assets 

using a volume-based model.  The proposed model estimates growth using the quarterly change 

in the natural logarithm of the Dow Jones Total Stock Market Index, which directly captures 

changes in equity market prices and their effects on portfolio valuations.  Among available and 

relevant variables measuring equity prices, general market sentiment, and investors’ risk 

appetites, the change in the natural logarithm of the Dow Jones Total Stock Market Index was 

selected for the proposed model because it has demonstrated explanatory power and produces 

reasonable projections for stress testing.  Further, this variable generally provides a 

representative metric for equity prices, as well as for aggregate market sentiment, because broad 

equity valuations reflected in the Dow Jones Total Stock Market Index naturally encapsulate 

shifts in investors’ expectations and cyclical willingness to bear macroeconomic risk.   

 

49  Standard asset pricing models dictate that equity valuations reflect the mathematical expectation of future cash 

distributions discounted by a stochastic variable representing investor risk aversion. See Cochrane (2005), supra 

note 57. Concurrently, these valuations are highly sensitive to shifting market sentiment, as investors periodically 

distort the expected path of those dividends through diagnostic overreactions to recent market performance.  See 

also N. Gennaioli, and A. Shleifer, A Crisis of Beliefs: Investor Psychology and Financial Fragility, Princeton, NJ: 

Princeton University Press (2018), chapter 6. 
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The specification for the volume-based model for wealth management equity assets is 

thus given by: 

Equation A94 – Volume-Based Wealth Management Equity AUM Model 

log (
𝐴𝑈𝑀𝑒𝑞,𝑡 − 𝐹𝑙𝑜𝑤𝑒𝑞,𝑡

𝐴𝑈𝑀𝑒𝑞,𝑡−1
) = 𝛼 + 𝛽1Δ log 𝐷𝐽𝐼𝑡 + 𝜖𝑡 

where: 

• 𝐴𝑈𝑀𝑒𝑞,𝑡 represents AUM for the equity segment; 

• 𝐹𝑙𝑜𝑤𝑒𝑞,𝑡 ≡ (𝐴𝑈𝑀𝑒𝑞,𝑡−1/𝐴𝑈𝑀𝑡𝑜𝑡,𝑡−1) × 𝐹𝑙𝑜𝑤𝑡 represents the component of asset flow 

attributed to the equity segment;  

• 𝛼 is a constant intercept term;  

• Δlog𝐷𝐽𝐼𝑡 is the quarterly change in the log Dow Jones Total Stock Market Index, 

representing changes in equity market conditions; and 

• 𝜖𝑡 is a stochastic error term. 

 

Total asset flow into wealth management AUM is retrieved from the Wealth Management 

Net Inflows/Outflows from FR Y-14Q, Schedule G.3, line item 38.  This total asset flow is 

summed across firms and multiplied by the industry share of equity wealth management to total 

AUM to retrieve the asset flow attributable to equity assets.  The numerator of this industry share 

is the sum of equity AUM across firms, where each firm’s equity AUM is retrieved from Equities 

AUM in Schedule G.3, line item 37A.  The denominator of the industry share is the sum of total 

AUM across firms, where each firm’s total AUM is retrieved from Schedule G.3, line item 37.  

The volume-based wealth management equity model is estimated using quarterly sample data 

from 2015:Q1 to 2024:Q4.  The sample starts in 2015:Q1 due to data availability, as most firms 

subject to the stress test had begun to report relevant data by that time.  The Board will evaluate 

and consider the addition of new data every year and determine the appropriateness of re-

estimation on an extended sample.  Firms are excluded from the estimation sample if they did 
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not report noninterest income in this business line or entered or exited the business line during 

the sample.50 

Industry-level growth rate projections of equity portfolios are produced using the 

estimates of the equities volume-based regression and the supervisory severely adverse scenario 

path for the Dow Jones Total Stock Market Index. 

b. Noninterest Income from Wealth Management: Fixed Income 

Next, the proposed volume-based model estimates the growth rate of wealth management 

assets invested in fixed income products.  Fixed income portfolios reflect the market valuation of 

client holdings in bonds.  This market valuation responds to credit market conditions, interest 

rate dynamics related to the term premium, and general market sentiment and risk appetite.51 

The Board proposes to use a volume-based model to estimate the growth rate of wealth 

management fixed income assets using three independent macroeconomic variables.  The 

proposed model estimates growth using (i) the quarterly change in the BBB corporate bond 

spread to reflect credit market conditions through changes in risk premia; (ii) the quarterly 

change in the term spread (the spread of the 10-year Treasury yield to the 3-month Treasury 

yield) to capture term premium effects;52 and (iii) the lag of the quarterly change in the natural 

 

50  Firms that did not report noninterest income in this business line have no data to be used in estimation.  Firms 

that enter or exit the business line during the sample typically have one or more quarters in which the reported value 

for AUM is small.  Since this number enters the denominator of the dependent variable in the volume-based model, 

a small value can create increased volatility in the dependent variable.  Increased volatility due to a small-

denominator issue could harm the estimation of the fundamental economic relationship between the dependent 

variable and the macroeconomic independent variables, and the reliability of the volume-based model.  Given this 

risk, the Board chose to exclude these observations from the sample. 

51  Fixed income portfolio valuations respond to interest rate dynamics through a fundamental stochastic discount 

factor that prices nominal payoffs across the entire term structure. This valuation framework adapts directly to 

macroeconomic states, where shifting credit market conditions and aggregate economic shocks alter the discount 

factors applied to future cash flows. Cochrane (2005), supra note 57, chapters 19, 21. 

52  See id., chapter 19. 
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logarithm of the Dow Jones Total Stock Market Index to represent changes in equity market 

conditions that may impact investor sentiment and risk appetite.53   

Among available and relevant variables measuring corporate credit market conditions, 

the change in BBB spread was selected for this volume-based model.  This variable provides an 

effective measure of credit market conditions because it is highly responsive, as its positioning at 

the lowest tier of investment-grade debt (the BBB tier) allows the variable to capture shifts in 

credit risk pricing right before transition into high-yield default probabilities.  Additionally, the 

literature recognizes credit spreads as a strong predictor for future corporate bond returns,54 

which supports the use of this variable to help predict the value of a fixed income portfolio.  

Second, the change in the 10-year minus 3-month spread was selected for this volume-based 

model because it provides an accurate measure of the term premium.  Because it represents the 

maturity gap between immediate cash liquidity and a full economic cycle, it mirrors the banking 

sector’s profit model while filtering out intermediate policy noise that could distort other metrics.  

Additionally, this spread measure is widely used by industry in valuation models, has 

demonstrated explanatory power in assessments of the proposed volume-based model, and 

produces reasonable projections.  Finally, the change in the natural logarithm of the Dow Jones 

Total Stock Market Index was selected because this variable provides the most accurate metric 

for aggregate market sentiment because broad equity valuations naturally encapsulate shifts in 

investors’ diagnostic expectations and cyclical willingness to bear macroeconomic risk.55  When 

 

53  See id., chapter 21. 

54  See Ghaderi et al. (2026), supra note 58.  

55  See Gennaioli and Shleifer (2018), supra note 63.  
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equity prices rise, both investor sentiment and risk appetite are expected to increase.  Thus, 

investors are more likely to switch funds from the fixed income portfolio into riskier assets such 

as equity holdings.56  Further, the change in the natural logarithm of the Dow Jones Total Stock 

Market Index measure has demonstrated explanatory power in assessments of this volume-based 

model and it produces reasonable projections.   

The specification for the volume-based model for the wealth management fixed income 

portfolio is thus given by:  

Equation A95 – Volume-Based Wealth Management Fixed Income AUM Model 

log (
𝐴𝑈𝑀𝐹𝐼,𝑡 − 𝐹𝑙𝑜𝑤𝐹𝐼,𝑡

𝐴𝑈𝑀𝐹𝐼,𝑡−1
)

= 𝛼 +  𝛽1Δ𝐵𝐵𝐵 𝑆𝑝𝑟𝑒𝑎𝑑𝑡 + 𝛽2Δ𝑇𝑒𝑟𝑚𝑆𝑝𝑟𝑒𝑎𝑑𝑡 + 𝛽3Δ log 𝐷𝐽𝐼𝑡−1 +  𝜖𝑡 

where: 

• 𝐴𝑈𝑀𝐹𝐼,𝑡 represents AUM for the fixed income segment;  

• 𝐹𝑙𝑜𝑤𝐹𝐼,𝑡 ≡ (𝐴𝑈𝑀𝐹𝐼,𝑡−1/𝐴𝑈𝑀𝑡𝑜𝑡,𝑡−1) × 𝐹𝑙𝑜𝑤𝑡 represents the component of asset flow 

attributed to the fixed income segment; 

• 𝛼 is the intercept;  

• Δ𝐵𝐵𝐵 𝑆𝑝𝑟𝑒𝑎𝑑𝑡 is the quarterly change in the spread of the BBB corporate bond yield to 

the 10-year Treasury yield, representing revaluation adjustments due to changes in the 

risk premium; 

• Δ𝑇𝑒𝑟𝑚𝑆𝑝𝑟𝑒𝑎𝑑𝑡 is the quarterly change in the spread of the 10-year Treasury yield to the 

3-month Treasury yield, representing the term premium; 

• Δlog𝐷𝐽𝐼𝑡−1 is the quarterly change in the log Dow Jones Total Stock Market Index in the 

previous quarter; and 

• 𝜖𝑡 is a stochastic error term. 

 

 

56  As documented by Chen (2021), rising equity prices elevate investor sentiment and risk appetite, prompting a 

structural capital reallocation out of fixed-income assets and into riskier equity holdings. This shift creates a direct 

inverse relationship where positive stock market shocks trigger downward price pressure and outflows in the bond 

market. See W. Chen, Equity investor sentiment and bond market reaction: Test of overinvestment and capital flow 

hypotheses, Journal of Financial Markets 55 (2021), 100589. 
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Total asset flow into wealth management AUM is retrieved from the Wealth Management 

Net Inflows/Outflows from FR Y-14Q, Schedule G.3, line item 38.  Total asset flow is summed 

across firms and multiplied by the industry share of fixed income wealth management to total 

AUM to produce the asset flow attributable to fixed income assets.  The numerator of the 

industry share is the sum of fixed income AUM across all firms, where each firm’s fixed income 

AUM is retrieved from Schedule G.3, line item 37B.  The denominator of the industry share 

equals the sum of total AUM across firms, where each firm’s total AUM is retrieved from 

Schedule G.3, line item 37.  The volume-based wealth management fixed income model is 

estimated using quarterly sample data from 2015:Q1 to 2024:Q4.  The sample starts in 2015:Q1 

due to data availability, as most firms subject to the stress test had begun to report relevant data 

by that time.  The Board will evaluate and consider the addition of new data every year and 

determine the appropriateness of re-estimation on an extended sample.  Firms are excluded from 

the estimation sample if they did not report noninterest income in this business line or entered or 

exited the business line during the sample period, as described above. 

Industry-level growth rate projections of wealth management fixed income products are 

produced using the estimates of the volume-based wealth management fixed income model and 

the supervisory severely adverse scenario paths for the Dow Jones Total Stock Market Index, the 

BBB spread, and term spread.  
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c. Noninterest Income from Wealth Management: Other 

The proposed model also estimates the growth rate of wealth management assets invested 

in other assets.  Other assets57 include funds of funds (funds that invest in other investment funds 

rather than direct securities), real estate, infrastructure, and illiquid investments and have 

valuations that respond to equity market conditions, general market sentiment, investors’ risk 

appetites, and broader macroeconomic performance.58 

The Board proposes to project the growth rate of other wealth management assets with a 

volume-based model that uses two independent macroeconomic variables: (i) the quarterly 

change in the natural logarithm of the Dow Jones Total Stock Market Index, which represents 

changes in equity market conditions that may impact investor sentiment, risk appetites, and the 

valuation of the other assets portfolio; and (ii) the two-quarter lagged real GDP growth, which 

represents broader macroeconomic conditions.  Among available and relevant variables 

measuring equity market conditions, general market sentiment, and investors’ risk appetites, the 

change in the natural logarithm of the Dow Jones Total Stock Market Index was selected for the 

volume-based model of wealth management other assets.  As described above, this variable 

provides a representative metric for equity market conditions as well as for aggregate market 

sentiment because broad equity valuations naturally encapsulate shifts in investors’ diagnostic 

expectations and cyclical willingness to bear macroeconomic risk.  This measure has 

demonstrated explanatory power in this volume-based model and produces reasonable 

 

57  FR Y-14A, Schedule G3, line item 37C defines “Assets – Other” as total fee earning client assets “for which the 

investment cannot be classified as either Equities or fixed income. For example, include some types of alternative 

investments, currency products, etc.” 

58  Alternative asset valuations are structurally bound to broader macroeconomic performance and equity market 

fluctuations because their payoffs are discounted using a universal, consumption-based stochastic framework that 

reflects aggregate investor risk appetite. Cochrane (2005), supra note 57, chapters 1, 21. 
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projections.  Two-quarter lagged real GDP growth was selected because real GDP growth is 

expected to fundamentally influence the cash flow generation and default risks of underlying real 

assets, while simultaneously expanding investor wealth and lowering the macroeconomic risk 

premiums applied to alternative portfolios.59  Real GDP growth lagged by two quarters 

demonstrated the greatest explanatory power in the volume-based model, among potential 

alternative variables, and produces reasonable projections.60   

The regression specification for the volume-based model for the growth rate of other 

wealth management assets is thus given by: 

Equation A96 – Volume-Based Wealth Management Other AUM Model 

log (
𝐴𝑈𝑀𝑜𝑡ℎ,𝑡 − 𝐹𝑙𝑜𝑤𝑜𝑡ℎ,𝑡

𝐴𝑈𝑀𝑜𝑡ℎ,𝑡−1
) = 𝛼 + 𝛽1Δ log 𝐷𝐽𝐼𝑡 + 𝛽2Δlog 𝐺𝐷𝑃𝑡−2 + 𝜖𝑡 

where: 

• 𝐴𝑈𝑀𝑜𝑡ℎ,𝑡 represents AUM for the other segment;  

• 𝐹𝑙𝑜𝑤𝑜𝑡ℎ,𝑡 ≡ (𝐴𝑈𝑀𝑜𝑡ℎ,𝑡−1/𝐴𝑈𝑀𝑡𝑜𝑡,𝑡−1) × 𝐹𝑙𝑜𝑤𝑡 represents the component of asset flow 

attributed to the other segment; 

• 𝛼 is the intercept;  

• Δlog𝐷𝐽𝐼𝑡 is the quarterly change in the log Dow Jones Total Stock Market Index, 

representing changes in equity market conditions; 

• Δlog𝐺𝐷𝑃𝑡−2 is the quarterly percent change in the real gross domestic product lagged 

two quarters, representing changes in the overall macroeconomic environment; and 

 

59  This understanding is in alignment with Cochrane’s (2005) consumption-based asset pricing framework. 

Cochrane (2005), supra note 57.  

60  The superior statistical fit of the two-quarter lag real GDP growth variable, when compared to the 

contemporaneous variable, could be related to delays in repricing of some assets by investors. 

According to behavioral finance theory, investors could initially delay the repricing of assets after receiving negative 

economic news because their diagnostic expectations are heavily distorted by representativeness, meaning they 

dismiss early bad indicators as temporary aberrations and under-react until a critical mass of negative data forces a 

sudden, radical shift in their beliefs. This behavior would be more likely to be observed in more heterogeneous, less-

standardized classes of assets, as is the case for the wealth management other assets portfolio. See Gennaioli and 

Shleifer (2018), supra note 63.Another possible explanation for the delay in repricing, given macroeconomic 

shocks, is that assets invested in this category are less frequently traded, which implies there is less abundant 

information about their prices.  For example, the other category includes funds of funds, which invest in large-scale 

infrastructure and real estate projects as well as in firms that trade over-the-counter. 
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• 𝜖𝑡 is a stochastic error term. 

 

Total asset flow into to the wealth management AUM is retrieved from the Wealth 

Management Net Inflows/Outflows from FR Y-14Q, Schedule G.3, line item 38.  Total asset flow 

is summed across firms and multiplied by the industry share of other wealth management to total 

AUM to produce the asset flow attributable other assets.  The numerator of the industry share is 

the sum of AUM in other assets, where each firm’s Other AUM is retrieved from Schedule G.3, 

line item 37C.  The denominator of the industry share equals total AUM summed across firms, 

where total AUM is retrieved from Schedule G.3, line item 37.  The volume-based wealth 

management other model is estimated on a quarterly sample from 2015:Q1 to 2024:Q4.  The 

sample starts in 2015:Q1 due to data availability, as most firms subject to the stress test had 

begun to report relevant data by that time.  The Board will evaluate and consider the addition of 

new data every year and determine the appropriateness of re-estimation on an extended sample.  

Firms are excluded from the estimation sample if they did not report noninterest income in this 

business line or entered or exited the business line during the sample period, as described above. 

Industry-level growth rate projections of other wealth management products are produced 

using the estimates of the volume-based wealth management other model and the supervisory 

severely adverse scenario paths for the Dow Jones Total Stock Market Index and real GDP 

product lagged by two quarters.  

d. Net Incoming Flows from Wealth Management 

In addition to estimating the growth rate for existing wealth management investments, the 

proposed model also estimates net incoming flows.  Net incoming flows depend on client 

behavioral decisions, which are influenced by their ability and willingness to allocate additional 



161               Noninterest Income Models By Business Line             

   

 

 

capital to wealth management services.  Wealth management primarily serves high-net-worth 

individuals whose wealth is typically concentrated in financial markets.   

The wealth management flow model would project the net flow rate of assets under 

management using one independent macroeconomic variable in its specification, the quarterly 

change in the Dow Jones Total Stock Market Index, which captures general stock market 

conditions and the wealth effects of investors.  When stock prices rise and portfolios appreciate, 

high-net-worth clients have greater capacity and willingness to allocate additional funds to 

wealth management, creating positive flows.61  The opposite is true when stock prices decrease.  

The quarterly change in the natural logarithm of the Dow Jones Total Stock Market provides a 

representative metric for equity prices and equity market conditions, and consequently reflects 

fluctuations in wealth for high-net-worth investors.  Among available and relevant variables 

measuring wealth effects for high net-worth individuals, the quarterly change in the natural 

logarithm of the Dow Jones Total Stock Market Index has demonstrated explanatory power and 

produces reasonable projections.  Additionally, the Board proposes to model the wealth 

management flow rate as net flows divided by lagged wealth management AUM because this 

ratio exhibits stability over time.   

The wealth management flow model differs from the asset management flow model to 

reflect divergent clientele composition and expected investor behavior.  While wealth 

management involves affluent individuals, aggregate asset management flows primarily 

 

61  Empirical evidence indicates that household equity inflows are highly procyclical, as rising asset prices trigger a 

wealth effect that expands capital capacity.  Concurrently, this appreciation expands absolute wealth, which 

dynamically reduces relative risk aversion and drives high-net-worth investors to allocate more capital to risky 

assets and wealth management services. See J. A. Wachter and M. Yogo, Why Do Household Portfolio Shares Rise in 

Wealth? Wharton School at the University of Pennsylvania Rodney L. White Center for Financial Research Working 

Paper (2010); X. Gabaix, R. S. J. Koijen, F. Mainardi, S. Oh, and M.Yogo, Asset Demand of U.S. Households, 

Princeton University Working Paper (2023). 
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comprise mutual funds and institutional accounts like pension funds.  Institutional investors 

utilize these large-scale collective vehicles to achieve diversification and operational efficiency.62  

Consequently, banks generally structurally separate these business lines to balance individual 

advisory services with macro-level pool management. Institutional assets such as pension funds 

and mutual funds rely on programmatic payroll contributions, rendering their flows highly 

sensitive to employment fluctuations and wage income. In contrast, private wealth management 

capital is driven by high-net-worth rebalancing, which is less directly tied to immediate labor 

market conditions.  Wealth management flows are therefore more sensitive to equity market 

performance, consistent with a high-net-worth client base whose income typically derives 

primarily from financial asset appreciation rather than labor income.63  

The specification of the volume-based model for the net flow rate of wealth management 

is thus given by: 

Equation A97 – Noninterest Income on Wealth Management: Flow Model 

𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒𝑡 = 𝛼 + 𝛽1Δ log 𝐷𝐽𝐼𝑡 + 𝜖𝑡 

where: 

• 𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒𝑡 is net wealth management flows, measured at quarter t, divided by the stock 

of AUM, measured at quarter t-1, calculated at the industry level;  

• 𝛼 is a constant intercept term;  

• Δ log 𝐷𝐽𝐼𝑡 is the quarterly change in the natural logarithm of the Dow Jones Total Stock 

Market index, representing changes in equity market prices; and  

• 𝜖𝑡 is a stochastic error term. 

 

 

62  See E. P. Davis and B. Steil, Institutional Investors, Cambridge, MA: MIT Press (2004). R. C. Pozen and T. 

Hamacher, The Fund Industry: How Your Money is Managed (2nd ed.), Hoboken, NJ: John Wiley & Sons (2015). 

63  See Wachter and Yogo (2010), supra note 75; Gabaix et al. (2023), supra note 75. 
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The data used to calculate net wealth management flows, the numerator of the flow rate, 

is retrieved from FR Y-14Q, Schedule G.3, line item 38.  The stock of AUM calculated at the 

industry level, the denominator of the flow rate, is retrieved from FR Y-14Q, Schedule G.3, line 

item 37.  The flow model is estimated on industry-level net wealth management flow data from 

2015:Q1 to 2024:Q4.  The sample starts in 2015:Q1 due to data availability, as most firms 

subject to the stress test had begun to report relevant data by that time.  The Board will evaluate 

and consider the addition of new data every year and determine the appropriateness of re-

estimation on an extended sample.  Due to limited data granularity reported in the form FR Y-

14Q, net flows are estimated at the aggregate level across all asset classes.  Firms are excluded 

from the estimation sample if they did not report noninterest income in this business line or 

entered or exited the business line during the sample period, as described above. 

Industry-level wealth management flow rate projections are produced using the estimates 

of the wealth management net flow rate model and the supervisory severely adverse scenario 

path for the Dow Jones Total Market Stock Index. 

e. Projecting Total Wealth Management Assets Under Management 

The proposed model projects total wealth management AUM using the volume-based 

projections and the income flows projections previously described. 

The Board would calculate total wealth management AUM over the projection horizon, 

before growth and net flows, by first summing projected AUM per asset class, as given by: 

Equation A98 – Total Projected Wealth Management 

 𝐴𝑈𝑀𝑏,(𝑡0+ℎ),𝑡𝑜𝑡𝑎𝑙
̂ =  ∑  𝐴𝑈𝑀𝑏,(𝑡0+ℎ),𝑎

̂

𝑎

   

where: 
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•  𝐴𝑈𝑀𝑏,(𝑡0+ℎ),𝑎
̂  is the projected dollar value of wealth management AUM in asset 

class a for firm b at time 𝑡0 + ℎ;  

•  𝐴𝑈𝑀𝑏,(𝑡0+ℎ),𝑡𝑜𝑡𝑎𝑙
̂  is the projected dollar value of total wealth management AUM 

for firm b at time 𝑡0 + ℎ; 

• 𝑎 ∈  {𝐸𝑞𝑢𝑖𝑡𝑖𝑒𝑠, 𝐹𝑖𝑥𝑒𝑑 𝐼𝑛𝑐𝑜𝑚𝑒, 𝑂𝑡ℎ𝑒𝑟} is the asset class; 

• 𝑡0 denotes the jump-off quarter; and 

• ℎ ∈ {1,2, … ,13} is the projection horizon. 

 

The projection of a firm’s wealth management AUM in a specific asset class begins from 

an anchor, the geometric mean64 of the firm’s AUM in that asset class over the four quarters 

ending at jump-off.  Firm-specific, asset-specific AUMs are calculated as: 

Equation A99 – Starting Firm-Specific, Asset-Specific AUM  

𝐴𝑈𝑀𝑏,𝑡0,𝑎 =  (∏ 𝐴𝑈𝑀𝑏,(𝑡0−𝑖),𝑎

3

𝑖=0

)

1
4

 

where: 

• 𝐴𝑈𝑀𝑏,𝑡0,𝑎 denotes the firm-specific starting value of wealth management AUM for 

firm b allocated in asset class a; and 

• 𝑎 ∈  {𝐸𝑞𝑢𝑖𝑡𝑖𝑒𝑠, 𝐹𝑖𝑥𝑒𝑑 𝐼𝑛𝑐𝑜𝑚𝑒, 𝑂𝑡ℎ𝑒𝑟} is the asset class. 

 

Because the net incoming flow of funds is projected as the total flow across asset classes, 

the projection of total wealth management across asset classes also requires a separate anchor, 

the geometric mean65 of the firm’s total wealth management AUM: 

Equation A100 – Firm-Specific Starting Total Wealth Management AUM 

𝐴𝑈𝑀𝑏,𝑡0,𝑡𝑜𝑡𝑎𝑙 =  (∏ 𝐴𝑈𝑀𝑏,(𝑡0−𝑖),𝑡𝑜𝑡𝑎𝑙

3

𝑖=0

)

1
4

 

 

64  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 

65  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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where: 

• 𝐴𝑈𝑀𝑏,(𝑡0−𝑖),𝑡𝑜𝑡𝑎𝑙 denotes the total wealth management AUM, aggregated across all 

asset classes, for firm b at time 𝑡0 − 𝑖; and 

• 𝐴𝑈𝑀𝑏,𝑡0,𝑡𝑜𝑡𝑎𝑙 denotes the firm-specific starting value of total wealth management 

AUM for firm b. 

  

The projected industry-level total AUM growth rates calculated above are applied to the 

firm-specific anchors and compounded forward so that each quarterly estimate grows from the 

value of the preceding quarter.  An adjustment is applied to the first projected quarter to account 

for the application of a quarterly growth rate to a four-quarter geometric mean for the liftoff; the 

geometric mean requires adjustment prior to use as a quarterly measure because it would 

otherwise capture impacts from deterministic elements of the time series in the four quarters it 

averages, such as seasonality.  In this way, the projection horizon begins from a level consistent 

with the seasonal factors and macroeconomic variables applicable in the liftoff.  Details of the 

adjustment are provided in Appendix A.  

The projection of the firm-specific AUM net of flows per asset class depends on each 

projected flow for such asset class, where the asset class projected flow equals the industry-level 

total projected flow multiplied by the firm-specific share of total AUM in the associated asset 

class, with this share fixed at its liftoff value.  The recursion to project asset class-specific AUM 

is: 

Equation A101 – Projected Wealth Management AUM by Asset Class 

 𝐴𝑈𝑀𝑏,(𝑡0+ℎ),𝑎
̂ =   𝐴𝑈𝑀𝑏,(𝑡0+ℎ−1),𝑎

̂ × 𝑒
𝑙𝑜𝑔(

𝐴𝑈𝑀(𝑡0+ℎ),𝑎− 𝐹𝑙𝑜𝑤(𝑡0+ℎ),𝑎

𝐴𝑈𝑀(𝑡0+ℎ−1),𝑎
)

̂

 +  𝐹𝑙𝑜𝑤 𝑏,(𝑡0 + ℎ),𝑎
̂  

such that: 
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𝐹𝑙𝑜𝑤 𝑏,(𝑡0 + ℎ),𝑎
̂  =  𝐹𝑙𝑜𝑤 𝑏,(𝑡0 + ℎ),𝑡𝑜𝑡𝑎𝑙

̂ × (
𝐴𝑈𝑀𝑏,𝑡0,𝑎
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅

𝐴𝑈𝑀𝑏,𝑡0,𝑡𝑜𝑡𝑎𝑙
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅

) 

and: 

𝐹𝑙𝑜𝑤 𝑏,(𝑡0 + ℎ),𝑡𝑜𝑡𝑎𝑙
̂  =  𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒𝑏(𝑡0+ℎ)

̂ × 𝐴𝑈𝑀𝑏,(𝑡0+ℎ−1),𝑡𝑜𝑡𝑎𝑙
̂  

where: 

• 𝐴𝑈𝑀𝑏,(𝑡0+ℎ),𝑎
̂  is the projected dollar value of wealth management AUM for firm b at 

period 𝑡0 + ℎ and asset class a; 

• 𝐹𝑙𝑜𝑤 𝑏,(𝑡0 + ℎ),𝑎
̂  is the projected net incoming flow of funds for firm b at time 𝑡0 + ℎ 

and asset class a; 

• 𝐹𝑙𝑜𝑤𝑏,(𝑡0 + ℎ),𝑡𝑜𝑡𝑎𝑙
̂  is the total projected net incoming flow of funds for firm b at time 

𝑡0 + ℎ; 

• 𝐴𝑈𝑀𝑏,𝑡0,𝑎
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  is the starting observed wealth management AUM of firm b allocated in 

asset class a; 

• 𝐴𝑈𝑀𝑏,𝑡0,𝑡𝑜𝑡𝑎𝑙
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  is the starting observed total wealth management AUM of firm b;  

• 𝐴𝑈𝑀𝑏,(𝑡0+ℎ−1),𝑡𝑜𝑡𝑎𝑙
̂  is projected dollar value of total wealth management AUM for 

firm b at time (𝑡0 + ℎ − 1) as defined in equation A98; 

• 𝑎 ∈  {𝐸𝑞𝑢𝑖𝑡𝑖𝑒𝑠, 𝐹𝑖𝑥𝑒𝑑 𝐼𝑛𝑐𝑜𝑚𝑒, 𝑂𝑡ℎ𝑒𝑟} is the asset class; and 

• ℎ ∈ {1,2, … ,13} is the projection horizon. 

 

Equations A101 and A98 define recursive rules to project total wealth management 

AUM.  Starting from the anchor values for both total AUM and asset class-specific AUM, the 

model projects noninterest income on wealth management AUM forward one quarter at a time 

through the following recursive process: 

1. The firm-specific total net flow of funds for quarter t is calculated by applying the 

projected flow rate to the previous quarter's total AUM (from quarter t-1). 

2. The firm-specific total flow is allocated across the three asset classes (equities, 

fixed-income, and other) in proportion to each asset class's share of total AUM at 

liftoff.  These proportions remain fixed throughout the projection horizon. 
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3. Each asset class's AUM for quarter t is calculated by: (i) modifying the previous 

quarter's AUM in that asset class using the projected net-of-flows growth rate, and 

(ii) adding the allocated flow for that asset class. 

4. The projected total wealth management AUM for quarter t is calculated by 

summing projected AUM across all three asset classes. 

5. This newly calculated total AUM for quarter t becomes the base for calculating 

flows in quarter t+1, and the recursion continues through the entire projection 

horizon. 

The result is firm-specific total wealth management AUM for each quarter of the 

projection horizon. 

f. Projecting Noninterest Income from Wealth Management 

 The Board proposes to estimate noninterest income from wealth management by 

multiplying firm-specific total projected wealth management AUM by a fixed fee rate.  The fee 

rate is the firm-specific level of noninterest income earned per unit of total wealth management 

AUM: 

Equation A102 – Wealth Management Fee Rate 

𝑊𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡 =  
𝑊𝑀 𝐹𝑒𝑒𝑠𝑏,𝑡

𝐴𝑈𝑀𝑏,𝑡,𝑡𝑜𝑡𝑎𝑙 
 

where: 

• 𝑊𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡  denotes the historical fee rate on wealth management for firm b at 

time t; 

• 𝑊𝑀 𝐹𝑒𝑒𝑠𝑏,𝑡 denotes the historical noninterest income on wealth management AUM 

for firm b at time t; and 

• 𝐴𝑈𝑀𝑏,𝑡,𝑡𝑜𝑡𝑎𝑙 denotes the historical value of total wealth management AUM for firm b 

at time t. 
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Noninterest income on wealth management is retrieved from FR Y-14Q, Schedule G.1, 

line item 19B.   

The fee rate used in the projections is the median of this rate over the four quarters 

ending at jump-off, and is given by: 

Equation A103 – Median Wealth Management Fee Rate 

𝑊𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0 = median(𝑊𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0−𝑘) 

where: 

• 𝑊𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0  is the firm-specific rate used in the projections, fixed as 

of 𝑡0; 

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ {0,1,2,3}. 

 

The four-quarter median fee rate is used instead of the average so that the projection is 

not distorted by a single quarter in which either the income line item or the volume measure was 

atypical. Using a recent four-quarter window produces a fee rate that is consistent with firms’ 

current pricing and product mixes. 

Finally, projected noninterest income is estimated by multiplying projected wealth 

management AUM by the median wealth management fee rate, as given by: 

Equation A104 – Noninterest Income on Wealth Management AUM Projection 

𝑊𝑀𝐹𝑒𝑒𝑠𝑏,𝑡0+ℎ
̂  =  𝐴𝑈𝑀𝑏,(𝑡0+ℎ),𝑡𝑜𝑡𝑎𝑙

̂ × 𝑊𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0  

where: 

• 𝑊𝑀𝐹𝑒𝑒𝑠𝑏,𝑡0+ℎ
̂   denotes the total projected noninterest income from wealth 

management for firm 𝑏 at time 𝑡0 + ℎ;  

•  𝐴𝑈𝑀𝑏,(𝑡0+ℎ),𝑡𝑜𝑡𝑎𝑙
̂  denotes the total projected level of wealth management AUM 

for firm 𝑏 at time 𝑡0 + ℎ; and 

• 𝑊𝑀𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0  is the constant starting firm-specific fee rate. 
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ii. Assumptions and Limitations 

An assumption underpinning the volume-based approach for noninterest income from 

wealth management is that fee ratios are relatively stable and do not vary over the projection 

horizon. This assumption is consistent with the Board’s observation that aggregate fee ratios 

have exhibited stability over time, likely due to competitive pressures and client retention 

concerns. 

Another assumption of the volume-based wealth management models is that noninterest 

income on wealth management is proportional to the industry level of the volume of AUM for 

each subcomponent as reported by firms participating in the supervisory stress test.  This 

assumption implies that fluctuations in noninterest income projections for a particular business 

line under stress are driven only by variations in the associated business volume.  In economic 

terms, this assumption has two implications.  First, this assumption implies that the market for 

wealth management services is being driven by demand, since volume, not price, determines 

industry income during the projection period.  This is equivalent to assuming that there is high 

elasticity of supply of services in wealth management.  The Board considers this a reasonable 

assumption for the stress test because of the industry structure of wealth management.  In wealth 

management services, pricing is typically standardized across business lines and previously 

negotiated with customers.  Firms can typically adjust their supply of services with relatively 

little friction (over a period of time similar to the relevant stress testing horizon), which enables 

them to be elastic in the supply of services.  Second, this assumption implies that firms will 

retain their market share over the projection horizon.  The Board also considers this a reasonable 
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assumption for stress test, since in a hypothetical economic distress period and in a competitive 

environment, firms are likely to engage in competition to preserve their market share.   

  Additionally, the volume-based approach models aggregate business activity under 

stress and not firm-specific behavior in a particular business line under stress.  Under this 

approach, all firms and business lines receive the same treatment under stress, consistent with the 

stress testing principles of consistency and comparability.  

A limitation of the models for noninterest income on wealth management is that the 

proportion of flows into each subcomponent is not sensitive to macroeconomic conditions 

because the FR Y-14Q data only captures the total net inflows and outflows.  In the absence of 

adequate data, the Board proposes to make a simplifying assumption that the proportion of flows 

into each subcomponent under the stress test scenarios is equal to their respective proportions at 

liftoff. 

Another limitation of the models for noninterest income on fixed income wealth 

management is the absence of a bond index variable, such as a corporate bond performance 

index, which is not included in the set of macroeconomic variables provided in the stress test 

scenarios.  A bond index variable may comove with noninterest income on fixed income wealth 

management in the same way that the equity index variable comoves with noninterest income on 

equity wealth management.  The Board determined that the macroeconomic variables included in 

the model capture substantively similar information and their use is reasonable given data 

limitations.  
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iii. Alternatives 

The Board considered the availability of alternative approaches to calculate noninterest 

income on wealth management in the supervisory stress test.  In particular, the Board could 

estimate noninterest income on wealth management using an approach that is similar to others 

described in this 2027 Proposed PPNR Model Documentation, including the regression and 

distribution-based haircut approaches. 

In a regression approach, the Board could model noninterest income on wealth 

management by modeling the growth rate of dollar income at the industry level as a function of 

macroeconomic variables.  This model would then be used to project firm-specific growth rates 

in dollar income under the severely adverse scenario.  Projected nominal dollar income would be 

calculated by multiplying the projected firm-specific growth rates by the average income at 

liftoff (either average income in the jump-off quarter or the previous four-quarter average 

income).  Under this approach, the model would assume that the industry growth rate is 

representative for all firms and that industry income is sensitive to the macroeconomic 

environment via macroeconomic variables available in the stress test scenario.  

In a distribution based-haircut approach, the Board could model noninterest income on 

wealth management by setting projected noninterest income on wealth management to a firm-

specific four-quarter geometric mean of noninterest income multiplied by a haircut.  The Board 

would analyze the distribution of growth rates in noninterest income on wealth management 

across stress-tested firms, then select a growth rate from an appropriate haircut percentile.  An 

appropriate percentile could be the 7th percentile as described in the distribution-based model for 

noninterest income on sales and trading or a different conservative percentile.    As discussed 

above (see, e.g., Section III.B.iii.a) for other sources of noninterest income, this approach would 
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provide a simple way to incorporate historically adverse outcomes, but projected income would 

not be directly linked to economic conditions specified in the stress test.  This approach may be 

preferable if the relationship of noninterest income on wealth management with the broader 

macroeconomy is not well captured within a regression approach. 

Within the volume-based approach, the Board could alternatively model noninterest 

income on wealth management in a less granular fashion by using one volume-based model of 

total wealth management income instead of the three volume-based models for each asset class 

(equities, fixed income, and other assets).  Under this approach, the model would assume that the 

volume of total AUM in wealth management is sensitive to the macroeconomic environment via 

the macroeconomic variables available in the stress test scenario.  If adopted, this approach 

would simplify the model but may capture less information about the specific composition of 

asset classes under management by each firm in its projections, as it would consider only the 

total volume of wealth management AUM. 

The Board could also consider different model specifications for the three volume-based 

models for each asset class of noninterest income on wealth management (equities, fixed income, 

and other assets).  For example, the Board could consider different macroeconomic scenario 

variables in any of the volume models for noninterest income on wealth management (equities, 

fixed income, other assets).  Similarly, the Board could consider different lags of the 

macroeconomic variables currently proposed in any of the volume models for noninterest income 

on wealth management, such as lags of one, two, and three quarters for any of the 

macroeconomic variables.   

Further, the Board could consider a different approach to model the net incoming flows 

from wealth management.  For example, instead of the proposed flow model, which depends on 
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the macroeconomic conditions in the scenario, the Board could consider a constant (flatline) net 

flow projection that is based on (i) the firm-level long-term average flow; (ii) the firm-specific 

median over a period closer to the jump-off; or (iii) a zero net flow for all firms.  A flatline 

approach to project net incoming flows would assume that the flow is not sensitive to 

macroeconomic conditions and that the flow is not expected to vary during a period of economic 

stress.   The Board is also seeking comment on modeling the growth rate of total AUM instead of 

separately modeling the flow rate, similar to the investment services model. 

The Board could also consider an alternative approach to the calculation of the wealth 

management fee rate instead of the proposed firm-specific method.  For example, the Board 

could consider using a long-run firm-specific average fee rate instead of the proposed method 

that uses the median fee rate over the four quarters ending at jump-off.  This alternative would 

assume that the long-run average fee rate for each firm is a better estimator for the firm-specific 

fee rate under the stress test scenario compared to the recent median.  However, this alternative 

calculation method could limit the ability of the model to capture changes in the structure of the 

wealth management industry over time. 

As detailed in Appendix A, the Board proposes to apply an adjustment to the first 

projected quarter to compensate for the use of a four-quarter geometric mean for the liftoff. This 

adjustment supports the principle of robustness as it allows for more precise projections. 

However, its impact is small. To further the principle of simplicity, the Board is considering an 

alternative where this adjustment is omitted from the model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed volume-based approach for noninterest income on wealth management was 

reasonably designed to achieve the goals of the stress test.  The Board is interested in feedback 
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on these alternative approaches, and whether they should be adopted in any final PPNR model 

for the 2027 supervisory stress test. 

iv. Questions 

The Board is requesting public input on these proposed models for noninterest income on 

wealth management including, but not limited to, input on the following questions:  

Question 24: The Board seeks input on the proposed approach to model noninterest 

income on wealth management.  What are the advantages or disadvantages of the proposed 

approach?  Should the Board instead model the growth rate of total assets under management? 

Are there alternative specifications, in terms of right-hand side variables, differences, lags, 

transformations, or the sample period of estimation, that the Board should consider, and why?  

Should the Board consider an alternative measure of activity volume, or a different scaling 

method for the dependent variable, in this model?  

Question 25: The Board seeks comment on using the mean four-quarter lookback and the 

associated weighted average adjustment for log differenced models.  Are there alternative 

approaches or lookback periods that the Board should consider to mitigate volatility and 

seasonality from the liftoff values for the noninterest income wealth management model?  Does 

the use of a four-quarter lookback period appropriately balance reflecting recent trends while 

mitigating volatility?  What are the advantages and disadvantages of any such alternative?  

Question 26: Should the Board adjust the first projection quarter to account for 

seasonality and the liftoff from a four-quarter geometric mean?  Is the adjustment described in 

Appendix A appropriate?  Should flows be adjusted in the first projection quarter to align with 

adjustments to stock, such as by taking a four-quarter mean to align with the four-quarter stock 
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lift off, and why?  Alternatively, should the Board decline to adjust the first projection quarter?  

If so, what would be the advantages and disadvantages of doing so? 

G. Noninterest Income on Investment Services 

i. Model Description 

Financial institutions earn investment services fees by providing asset servicing and 

issuer services, collecting fees as a percentage of assets under custody (AUC).  Noninterest 

income on investment services fees is expressed as the product of two components: (1) assets 

under custody (AUC); and (2) the investment services fee ratio.  The Board proposes to use a 

volume-based approach to estimate noninterest income on investment services because this 

income is earned as fees charged on the volume of AUC.  Consequently, the behavior of 

noninterest income under stress directly reflects the dynamics of AUC, which respond to changes 

in economic activity.  Under this approach, the Board would first project AUC under stress and 

then multiply projected AUC by a fixed investment services fees-to-AUC ratio.  The following 

paragraphs detail the methodology for projecting AUC and the investment services fee ratio.  

Parameter estimates are provided in Appendix B. 

AUC can include both equity and fixed income securities, whose valuations are 

influenced by market conditions.  To capture the valuation effects on equity securities, the Board 

selected the Dow Jones Total Stock Market Index, which directly reflects changes in equity 

market valuations relevant to equity holdings in custody.66  To capture the valuation effects on 

fixed income securities, the Board selected the BBB corporate bond spread, which reflects 

 

66  See, e.g., Cochrane’s (2005) explanation of how equity market conditions may impact the valuation of securities.  

Cochrane (2005), supra note 57. 
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changes in credit risk premia and broader credit market conditions affecting the returns of 

custodied fixed income assets.67  The Board’s choice of these variables was supported by both 

economic rationale and the variables’ superior statistical significance and in-sample fit compared 

to alternative specifications considered.  These variables parsimoniously capture the key 

valuation drivers of AUC and are likely to produce stable and economically meaningful 

projections, consistent with the stress testing principles of stability and simplicity.   

The specification for the volume-based model for investment services is thus given by: 

Equation A105 – Investment Services Volume-Based Model 

Δlog 𝐴𝑈𝐶t =  𝛼 +  𝛽1Δlog 𝐷𝐽𝐼t +   𝛽2Δ𝐵𝐵𝐵 𝑆𝑝𝑟𝑒𝑎𝑑t−1 +  𝜖𝑡 

where:  

• 𝐴𝑈𝐶𝑡 is assets under custody; 

• 𝛼 is a constant intercept;  

• Δlog𝐷𝐽𝐼𝑡 is the quarterly change in the log Dow Jones Total Stock Market index; 

representing the change in equity market conditions;  

• Δ𝐵𝐵𝐵 𝑆𝑝𝑟𝑒𝑎𝑑𝑡−1 is the quarterly change in the spread of the BBB bond index yield to 

the 10-year Treasury yield lagged by one quarter, representing revaluation adjustments 

due to changes in the risk premium; and 

• 𝜖𝑡 is a stochastic error term. 

 

Investment services AUC is retrieved from FR Y-14Q, Schedule G.3, line item 40.  The 

investment services model is estimated with aggregate industry data from 2014:Q1 to 2025:Q4.  

The sample starts in 2014:Q1 due to data availability, as most firms subject to the stress test had 

begun to report relevant data by that time.  The Board will evaluate and consider the addition of 

new data every year and determine the appropriateness of re-estimation on an extended sample.  

 

67  See Ghaderi et al. (2026), supra note 58. 
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Firms are excluded from the estimation sample if they did not report noninterest income in this 

business line or entered or exited the business line during the sample period, as described above. 

Industry-level growth rate projections are produced using the estimates of the investment 

services volume-based model and the supervisory severely adverse scenario paths for the Dow 

Jones Total Stock Market Index and the lagged BBB spread.   

The projection of an individual firm’s AUC begins from an anchor, the geometric mean 

of the firm’s AUC over the four quarters ending at jump-off.  Firm-specific starting AUC is 

calculated as:68 

Equation A106 – Investment Services Firm-Specific Starting AUC 

𝐴𝑈𝐶̅̅ ̅̅ ̅̅
𝑏,𝑡0 = (∏ 𝐴𝑈𝐶𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where: 

• 𝐴𝑈𝐶̅̅ ̅̅ ̅̅
𝑏,𝑡0 denotes the firm-specific starting dollar value of AUC for firm b. 

 

Projected industry-level growth is applied to the firm-specific anchor and compounded 

forward so that each projected quarterly estimate grows from the value in the preceding quarter.  

An adjustment is applied to the first projected quarter to account for the application of a quarterly 

growth rate to a four-quarter geometric mean for the liftoff; the geometric mean requires 

adjustment prior to use as a quarterly measure because it would otherwise capture impacts from 

deterministic elements of the time series in the four quarters it averages, such as seasonality.  In 

this way, the projection horizon begins from a level consistent with the seasonal factors and 

 

68  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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macroeconomic variables applicable in the liftoff.  Details of the adjustment are provided in 

Appendix A.  

Applying the recursion repeatedly gives the firm-specific projected level of AUC in any 

quarter of the horizon directly in terms of the anchor and the cumulative sum of projected growth 

rates.  Firm-specific projected AUC volume is thus calculated as: 

Equation A107 – Projected AUC Volume 

 𝐴𝑈𝐶𝑏,𝑡0+ℎ
̂ = 𝐴𝑈𝐶̅̅ ̅̅ ̅̅

𝑏,𝑡0 ∗ exp (∑ Δ𝑙𝑜𝑔 𝐴𝑈𝐶̂
𝑡+𝑗

ℎ

𝑗=1

) 

where: 

•  𝐴𝑈𝐶𝑏,𝑡0+ℎ
̂  is the projected dollar value of AUC for firm b at period 𝑡0 + ℎ; and 

• ℎ ∈ {1,2, … ,13} is the projection horizon. 

 

The result is a firm-specific projected dollar level of AUC for every quarter of the 

projection horizon. 

The fee rate is the firm-specific level of noninterest income earned per unit of total AUC: 

Equation A108 – Investment Services Fee Rate 

𝐼𝑆𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏𝑡 =  
𝐼𝑆 𝐹𝑒𝑒𝑠𝑏,𝑡

𝐴𝑈𝐶𝑏,𝑡 
 

where: 

• 𝐼𝑆𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏𝑡  denotes the historical fee rate on investment services for firm b at time 

t; 

• 𝐼𝑆 𝐹𝑒𝑒𝑠𝑏,𝑡 denotes the historical noninterest income earned on investment services for 

firm b at time t; and 

• 𝐴𝑈𝐶𝑏,𝑡 denotes the historical value of assets under custody for firm b at time t. 
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Noninterest income on investment services is retrieved from FR Y-14Q, Schedule G.1, 

line item 20.   

The fee rate used in the projection of noninterest income from investment services is the 

median of the fee rate over the four quarters ending at jump-off, and is given by: 

Equation A109 – Median Investment Services Fee Rate 

𝐼𝑆𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0 = median(𝐼𝑆𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0−𝑘) 

where: 

• 𝐼𝑆𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0  is the firm-specific rate used in the projections, fixed as of 

𝑡0;  

• 𝑡0 denotes the jump-off quarter; and 

• 𝑘 ∈ {0,1,2,3}. 

 

The four-quarter median fee rate is used instead of the average so that the projection is 

not distorted by a single quarter in which either the income line item or the volume measure was 

atypical.  Using a recent four-quarter window produces a fee rate that is consistent with firms’ 

current pricing and product mixes. 

Finally, projected noninterest income from investment services is estimated by 

multiplying the projected volume of AUC by the median fee rate, as given by: 

Equation A110 – Noninterest Income on Investment Services Projection 

𝐼𝑆𝐹𝑒𝑒𝑠𝑏,(𝑡0+ℎ)
̂  =  𝐴𝑈𝐶𝑏,(𝑡0+ℎ)

̂ × 𝐼𝑆𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0  

where: 

• 𝐼𝑆𝐹𝑒𝑒𝑠𝑏,(𝑡0+ℎ)
̂  denotes the total projected noninterest income from investment 

services for firm 𝑏 at time 𝑡0 + ℎ; 

•  𝐴𝑈𝐶𝑏,(𝑡0+ℎ)
̂  denotes the total projected level of assets under custody for firm 𝑏 at 

time 𝑡0 + ℎ; and 

• 𝐼𝑆𝐹𝑒𝑒𝑅𝑎𝑡𝑒𝑏,𝑡0  is the constant starting firm-specific fee rate. 
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ii. Assumptions and Limitations 

An assumption underpinning the volume-based approach is that fee ratios are relatively 

stable and do not vary over the projection horizon.  Aggregate investment services fee ratios have 

exhibited stability over time, likely due to competitive pressures and client retention concerns.  

Adopting the assumption that fee ratios remain flat also aligns with the principles of robustness 

and stability as outlined in the stress testing policy statement. 

Another assumption of the volume-based approach is that firm-specific noninterest 

income on investment services is proportional to the industry level of the volume of AUC 

reported by stress testing firms.  This assumption implies that fluctuations in noninterest income 

projections for a particular business line under stress are driven only by variations in associated 

AUC.  The Board proposes to use an industry-level model in alignment with the stress testing 

principle of consistency and comparability.  Individual firm-level models would create distinct 

regressions and coefficients, each responding with differing macroeconomic sensitivity to the 

same underlying scenario.  The proposed industry-level approach ensures that projected 

noninterest income on investment services differs only due to a firm’s scale and business 

volume. 

One limitation of the proposed model is the lack of FR Y-14Q data on net inflows into 

AUC for investment services.  The addition of data on net inflows into AUC would allow the 

Board to more accurately reflect the industry-wide growth of AUC under stress.  The proposed 

approach consequently does not include inflow models, unlike the models for noninterest income 

on asset management and wealth management.   
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iii. Alternatives  

The Board considered the availability of alternative approaches to calculate noninterest 

income on investment services in the supervisory stress test.  In particular, the Board could 

estimate noninterest income on investment services using an approach that is similar to others 

described in this 2027 Proposed PPNR Model Documentation, including the regression and 

distribution-based haircut approaches. 

In a regression approach, the Board could model the industry growth rates of noninterest 

income on investment services directly as a function of macroeconomic variables, rather than 

separately modeling the growth rate of AUC and applying a fixed fee rate.  The model would 

then project the growth rate of noninterest income from AUC under the severely adverse scenario 

by applying the estimated coefficients to the scenario paths of the macroeconomic variables.  

Finally, the projected growth rate would be applied to a starting anchor value of noninterest 

income on investment services to recover the path of noninterest income over the projection 

horizon.  

In a distribution-based haircut approach, the Board could model noninterest income on 

investment services by setting projected noninterest income on investment services to a firm-

specific four-quarter geometric mean, or the median, of noninterest income multiplied by a 

haircut.  The Board would analyze the distribution of growth rates in noninterest income on 

investment services across stress-tested firms, then select a growth rate from an appropriate 

haircut percentile.  An appropriate percentile could be the 7th percentile as described in the 

distribution-based model for noninterest income on sales and trading.  If adopted, this approach 

would provide a simple way to incorporate historically adverse outcomes, but projected income 

would not be directly linked to economic conditions specified in the stress test. 
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Additionally, as detailed in Appendix A, the Board proposes to apply an adjustment to the 

first projected quarter to compensate for the use of a four-quarter geometric mean for the liftoff.  

This adjustment supports the principle of robustness as it allows for more precise projections.  

However, its impact is small.  To further the principle of simplicity, the Board is considering an 

alternative where this adjustment is omitted from the model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed volume-based approach for noninterest income on investment services was 

reasonably designed to achieve the goals of the stress test.  The Board is interested in feedback 

on these alternative approaches, and whether they should be adopted in any final PPNR model 

for noninterest income from investment services for the 2027 supervisory stress test. 

iv. Questions 

The Board is requesting public input on this proposed model for noninterest income on 

investment services including, but not limited to, input on the following questions:  

Question 27: The Board seeks input on the proposed approach to model noninterest 

income on investment services.  What are the advantages and disadvantages of the proposed 

approach?  Are there alternative specifications, in terms of right-hand side variables, 

differences, lags, transformations, or the sample period of estimation, that the Board should 

consider, and why?  Should the Board consider an alternative measure of activity volume, or a 

different scaling method for the dependent variable, in this model?  

Question 28: The Board seeks comment on using the use of the four-quarter lookback 

period and the associated weighted average adjustment for log differenced models.  Are there 

alternative approaches or lookback periods that the Board should consider to mitigate volatility 
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and seasonality from the liftoff values for the noninterest income on investment services model?  

Does the model provide the right tradeoff between reflecting recent trends while mitigating 

volatility when it uses a lookback period of four quarters?  What are the advantages and 

disadvantages of any such alternative?  

Question 29: Should the Board adjust the first projection quarter to account for 

seasonality and the liftoff from a four-quarter geometric mean?  Is the adjustment described in 

Appendix A appropriate?  Alternatively, should the Board decline to adjust the first projection 

quarter? If so, what would be the advantages and disadvantages of doing so? 

H. Noninterest Income on Other Retail Lending 

i. Model Description 

Noninterest income on other retail lending represents revenue earned from international 

retail lending and small business lending activities.  The Board proposes to use a regression 

model to project noninterest income from other retail lending.  Specifically, the Board proposes 

to model the growth rate of noninterest income on other retail lending scaled by loan balances 

using an industry-level regression as a function of macroeconomic variables.  The estimated 

growth rate is applied to firm-specific anchors for noninterest income scaled by loan balances to 

obtain projected ratios of ORL fee income to loan balances.  The projected ratios are then 

multiplied by firms’ loan balances at liftoff to recover dollar values of projected noninterest 

income over the projection horizon.  The following paragraphs detail the methodology for 

projecting noninterest income on ORL.  Parameter estimates are provided in Appendix B. 

The proposed model begins by using a regression to estimate the growth rate of the ratio 

of noninterest income from other retail lending.  The industry-level regression for noninterest 
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income on other retail lending is modeled as the ratio of other retail lending fee income to loan 

balances.  This normalization allows for the consistent comparability of the ratio over time.   

The regression model for noninterest income on other retail lending assumes the ratio of 

other retail lending income to loan balances responds to the change in the natural logarithm of 

real GDP.  Other retail and small business lending revenues respond to economic expansion 

through shifts in borrower financial health and credit appetite: economic expansion directly 

improves borrowers’ creditworthiness and debt-service capacity, drives small business demand 

for working capital and growth financing, and strengthens local purchasing power and credit 

demand in international retail markets.  The change in the natural logarithm of real GDP captures 

these aggregate economic conditions that affect lending activity and fee generation.   

The Board would estimate the noninterest income on other retail lending using a 

regression model.  Generally, the demand for other retail lending and related fee income 

generally varies with overall economic activity.  Among available and relevant variables 

measuring the broader economy for use in the regression, real GDP growth was selected as the 

sole macroeconomic variable for the regression because it demonstrates explanatory power and 

produces reasonable projections.  The Board also considered nominal GDP growth, DPI growth, 

and unemployment given their connection to macroeconomic health but chose not to include 

them in the model specification because they did not exhibit statistical significance.  Real GDP 

exhibits a procyclical relationship with noninterest income on other retail lending and, therefore, 

the model produces a conservative projection for noninterest income on other retail lending 

under stress, consistent with the stress testing principles of conservatism and being forward-

looking. 
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The specification for the regression model to project the ratio of noninterest income from 

other retail lending to loan balances is: 

Equation A111 – Noninterest Income on Other Retail Lending Regression 

Δlog 𝑂𝑅𝐿𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑡  =  𝛼 + 𝛽1Δ log 𝐺𝐷𝑃𝑡 +  𝜖𝑡 

where: 

• 𝑂𝑅𝐿𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑡 is the aggregate ratio of noninterest income from other retail 

lending at time t to the relevant lagged loan balances, at time (t-1);  

• Δlog 𝑂𝑅𝐿𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑡 is the quarterly change of the natural logarithm of 

𝑂𝑅𝐿𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑡; 

• 𝛼 is a constant intercept; 

• Δ log 𝐺𝐷𝑃𝑡 is the quarterly change in the natural logarithm of the real gross 

domestic product, representing changes in the overall macroeconomic 

environment; and 

• 𝜖𝑡 is a stochastic error term. 

 

Other retail lending is retrieved from FR Y-14Q, Schedule G.1, as the sum of line items 

14S and 14T.  The relevant loan balances are sourced from FR Y-14Q, Schedule M.1 and lagged 

by one quarter.69  Balances are lagged to reflect the fact that fee income primarily accrues on the 

balance of loans at the beginning of the period.  The other retail lending regression model is 

estimated on a quarterly sample from 2016:Q2 to 2024:Q4.  The sample starts in 2016:Q2 due to 

data availability and model fit.  The Board will evaluate and consider the addition of new data 

every year and determine the appropriateness of re-estimation on an extended sample.  Firms are 

excluded from the estimation sample if their noninterest income from other retail lending 

 

69  The relevant lagged balances from FR Y-14Q, Schedule M.1 include CALBP368, CALBP376, CALBP837, 

CALBP876, CALBP880, CALBP881, CALBP883, CALBP901, CALBR663, CALBR664, CALBR665, 

CALBR666, CALBR667, CALBR668, CALBR669, CALBR670, CALBR675, CALBR676, CALBR677, 

CALBR678, CALBR679, CALBR680, CALBR681, CALBR682, CALBR683, CALBR684, CALBR685, 

CALBR686, CALBP330, CALBP334, CALBP338, CALBP342, CALBP331, CALBP335, CALBP339, 

CALBP343, CALBR657, CALBR661, CALBR658, and CALBR662. 
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reporting practices changed or if they entered or exited the business line during the sample 

period, as described above.  

Industry-level growth rate projections are produced using the estimates of the other retail 

lending regression model and the supervisory severely adverse scenario path for the GDP growth 

rate.   

The projection of a firm’s individual noninterest income on other retail lending begins 

from an anchor, the geometric mean70 of the firm’s ratio of other retail lending to the relevant 

loan balances over the four quarters ending at jump-off.  Firm-specific starting ratios are 

calculated as: 

Equation A112 – Firm-Specific Starting Fees to Balance Ratio for Other Retail Lending  

𝑂𝑅𝐿𝐵𝑎𝑙𝑎𝑛𝑐𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 = (∏ 𝑂𝑅𝐿𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where: 

• 𝑂𝑅𝐿𝐵𝑎𝑙𝑎𝑛𝑐𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 denotes the firm-specific starting value for the ratio of other 

retail lending revenue to average loan balances for firm b. 

 

Projected industry-level growth is applied to the firm-specific anchor and compounded 

forward so that each projected quarterly estimate grows from the value in the preceding quarter.  

An adjustment is applied to the first projected quarter to account for the application of a quarterly 

growth rate to a four-quarter geometric mean for the liftoff; the geometric mean requires 

adjustment prior to use as a quarterly measure because it would otherwise capture impacts from 

deterministic elements of the time series in the four quarters it averages, such as seasonality.  In 

 

70  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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this way, the projection horizon begins from a level consistent with the seasonal factors and 

macroeconomic variables applicable in the liftoff.  Details of the adjustment are provided in 

Appendix A.  

Applying the recursion repeatedly and multiplying by loan balances at jump-off produces 

the firm-specific projected level in any quarter of the horizon directly in terms of the anchor and 

the cumulative sum of projected growth rates.  Firm-specific noninterest income on other retail 

lending is thus calculated as: 

Equation A113 – Projected Noninterest Income on Other Retail Lending Fees 

𝑂𝑅𝐿𝐹𝑒𝑒𝑠ˆ
b,t0+h = 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡0 ∗ 𝑂𝑅𝐿𝐵𝑎𝑙𝑎𝑛𝑐𝑒̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

b,t0 ∗ exp (∑ Δ𝑂𝑅𝐿𝐵𝑎𝑙𝑎𝑛𝑐𝑒̂
t0+j

h

j=1

) 

where: 

• 𝑂𝑅𝐿𝐹𝑒𝑒𝑠ˆ
b,t0+h is projected noninterest income on other retail lending revenue for 

firm 𝑏 at projection period 𝑡0 + ℎ; 

• 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑏,𝑡0  is the level of relevant loan balances at jump-off for firm 𝑏; and 

• ℎ ∈  {1,2, … ,13} is the projection horizon.  

 

The result is a firm-specific projected level of noninterest income from other retail 

lending for every quarter of the projection horizon.  

ii. Assumptions and Limitations 

The proposed model for noninterest income from other retail lending assumes that all 

firms react equally and symmetrically to changes in the macroeconomic variable included in the 

regression.  The Board proposes to use an industry-level model in alignment with the stress 

testing principles of consistency and comparability.  In contrast, individual firm-level models 

would create distinct regressions and coefficients, each responding with differing 
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macroeconomic sensitivity to the same underlying scenario.  The proposed industry-level 

approach ensures that projected noninterest income on other retail lending differs only due to a 

firm’s scale and business volume.  Additionally, the proposed model does not capture 

heterogeneity in the types of lending included in the other retail lending portfolio due to the 

small sample size of relevant data, which would make it difficult produce statistically significant 

separate estimates.  

One limitation of the proposed model is that it may duplicate the measurement of fair 

value adjustments on other retail lending as modeled by the Fair Value Option (FVO) models.  

The Board assessed the potential overlap of mark-to-market losses for other retail lending 

portfolios and determined any overlap would be immaterial to firm projections.  The Board may 

explore options to expand FR Y-14Q data collection in order to further evaluate or address the 

impact of mark-to-market adjustments for these reporting items.  

iii. Alternatives 

The Board considered the availability of alternative approaches to calculate noninterest 

income on other retail lending in the supervisory stress test.  In particular, the Board could 

estimate noninterest income on other retail lending using an approach that is similar to others 

described in this 2027 Proposed PPNR Model Documentation, including the volume-based, 

flatline, and distribution-based haircut approaches. 

In a volume-based approach, the Board could model other retail lending noninterest 

income by modeling the growth of underlying balances in other retail lending as a function of 

macroeconomic variables.  The projected growth rate of the volume of relevant other retail 

lending balances would then be multiplied by a fee ratio calculated as the ratio of noninterest 
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income from other retail lending to the volume of balances in other retail lending. In the absence 

of firm-specific volume data associated with other retail lending in the FR Y-14Q, the growth 

rate projected in the previous step would be multiplied directly by the four-quarter geometric 

mean of a firm’s noninterest income on other retail lending to project dollar-value noninterest 

income on other retail lending.  If adopted, this approach would require the identification and 

evaluation of an appropriate data source that accurately reflects the relevant business volume 

generating the other retail lending revenue stream.    

In a flatline approach, the Board could model noninterest income on other retail lending 

by setting projected noninterest income on other retail lending equal to the firm-specific four-

quarter geometric mean, or the median, of noninterest income on other retail lending, as 

described above.  Under this approach, the model would assume that noninterest income on other 

retail lending would not vary with the broader macroeconomy under a severely adverse scenario.  

However, in the context of other retail lending, this approach would conflict with the stress 

testing principle of conservatism and would not be forward-looking, as it fails to capture the 

observed macroeconomic sensitivity of other retail lending fee income under historical adverse 

conditions. 

In a distribution based-haircut approach, the Board could model noninterest income on 

other retail lending by setting projected noninterest income on other retail lending to a firm-

specific four-quarter arithmetic mean of noninterest income multiplied by a haircut.  The Board 

would analyze the distribution of growth rates in noninterest income on other retail lending 

across stress-tested firms, then select a growth rate from an appropriate haircut percentile.  An 

appropriate percentile could be the 7th percentile as described in the distribution-based model for 

noninterest income on sales and trading or a different conservative percentile.  As discussed 
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above (see, e.g., Section III.B.iii.a) for other sources of noninterest income, this approach would 

provide a simple way to incorporate historically adverse outcomes, but projected income would 

not be directly linked to economic conditions specified in the stress test, although in contrast to a 

pure flatline this distribution based-haircut approach would assume a level of decline under 

stress. 

Within the proposed regression approach, as detailed in Appendix A, the Board proposes 

to apply an adjustment to the first projected quarter to compensate for the use of a four-quarter 

geometric mean for the liftoff.  This adjustment supports the principle of robustness as it allows 

for more precise projections.  However, its impact is small.  To further the principle of simplicity, 

the Board is considering an alternative where this adjustment is omitted from the model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed regression approach for noninterest income on other retail lending was reasonably 

designed to achieve the goals of the stress test.  The Board is interested in feedback on these 

alternative approaches, and whether they should be adopted in any final PPNR model for 

noninterest income from other retail lending for the 2027 supervisory stress test. 

iv. Questions 

The Board is requesting public input on the proposed regression model for noninterest 

income on other retail lending, including, but not limited to, input on the following questions. 

Question 30: The Board seeks input on the proposed approach to model noninterest 

income on other retail lending.  What are the advantages and disadvantages of the proposed 

approach?  Are there alternative specifications, in terms of right-hand side variables, 
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differences, lags, transformations, or the sample period of estimation, that the Board should 

consider, and why?  What are the advantages or disadvantages of these alternatives? 

Question 31: Are there additional variables that the Board should consider when 

modeling noninterest income on other retail lending?  What other data sources could the Board 

use to incorporate those additional factors, and how could they be incorporated into the model? 

Question 32: The Board seeks comment on using the four-quarter lookback period and 

the associated weighted average adjustment for log differenced models.  Are there alternative 

approaches or lookback periods that the Board should consider to mitigate volatility and 

seasonality from the liftoff values for the noninterest income on other retail lending model?  

Does the use of a four-quarter lookback period appropriately balance reflecting recent trends 

and mitigating volatility?  What are the advantages and disadvantages of any such alternative?  

Question 33: Should the Board adjust the first projection quarter to account for 

seasonality and the liftoff from a four-quarter geometric mean?  Is the adjustment described in 

Appendix A appropriate?  Alternatively, should the Board decline to adjust the first projection 

quarter?  If so, what would be the advantages and disadvantages of doing so? 

Question 34: The Board seeks comment on collecting additional data in FR Y-14Q in 

order to account for mark-to-market adjustments noninterest income on other retail lending, as 

well as potential methods for this adjustment.  What types, granularity, and frequency of data 

would facilitate such adjustments? 
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I. Noninterest Income on Treasury Services 

i. Model Description 

 Treasury services fees represent revenue earned from commercial payment activities, 

cash management services, and deposit account management provided to corporate and 

institutional clients.  The Board proposes to model noninterest income from treasury services 

using a regression model.  Specifically, under the Board’s proposal, the growth rate of treasury 

revenues is projected under stress using an industry-level regression as a function of 

macroeconomic variables.  The estimated growth rate is applied to firm-specific anchor value of 

treasury revenue to obtain the path of noninterest income over the projection horizon.  The 

following paragraphs detail the Board’s proposed methodology.  Parameter estimates are 

provided in Appendix B. 

The Board proposes to estimate noninterest income on treasury services using a 

regression model.  Generally, the demand for treasury services and related fees income varies 

with overall economic activity.  Among available and relevant variables measuring the broader 

economy, unemployment and inflation rates were selected as the macroeconomic drivers for the 

regression because they have demonstrated explanatory power and produce reasonable 

projections.  The Board also considered disposable personal income (DPI) growth, as well as real 

and nominal GDP growth, but chose not to include them in the model specification because they 

did not exhibit statistical significance.   

In addition, the aggregate time series for noninterest income on treasury services featured 

apparent seasonal variation that may be attributable to systematic patterns in corporate treasury 

activity, including quarter-end and year-end cash management concentrations, tax payment 
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cycles, and seasonal fluctuations in business transaction volumes across industries with 

predictable operational patterns.  The Board thus proposes to model this component using the 

unemployment and inflation rates and quarterly seasonal dummies as controls.  Unemployment 

rate exhibits a procyclical relationship with noninterest income on treasury services while 

inflation has a positive relationship with noninterest income on treasury services, reflecting the 

nominal appreciation of fees income under high inflationary environments. The model, which 

incorporates these variables, consequently produces a reasonable projection for noninterest 

income on treasury services under stress, in line with the stress test principles of conservatism 

and being forward-looking. 

The proposed model begins by using a regression to estimate the growth rate of aggregate 

treasury services revenue.  Inflation generally increases the nominal value of payments and 

balances, raising fee income, while higher unemployment generally reduces business activity and 

payment flows.  The Board thus proposes to model this component using inflation and 

unemployment rates.71  

The Board would begin by estimating the noninterest income on treasury services using a 

regression model.  Generally, the demand for treasury services and related fees income varies 

with overall economic activity.  Among available and relevant variables measuring the broader 

economy, unemployment and inflation rates were selected as the macroeconomic drivers for the 

regression because they have explanatory power and produce reasonable projections.72  The 

 

71  For this specific model, the Board observed that the inclusion of a dummy variable for the Covid pandemic 

period did not improve model explainability. Thus, the model has no indicator variable for the pandemic period. 

72  These variables and their related historical data are reported in the Board’s published supervisory stress test 

scenarios each year.  See, e.g., Board, 2026 Stress Test Scenarios (Feb. 2026), tables 2–4, available at 

https://www.federalreserve.gov/publications/files/2026-final-supervisory-stress-test-scenarios-20260204.pdf.  

https://www.federalreserve.gov/publications/files/2026-final-supervisory-stress-test-scenarios-20260204.pdf
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Board also considered DPI growth, as well as real and nominal GDP growth, but chose not to 

include them in the model specification because they did not exhibit statistical significance.  In 

addition, the aggregate time series for noninterest income on treasury services featured apparent 

seasonal variation which may be attributable to systematic patterns in corporate treasury activity, 

including quarter-end and year-end cash management concentrations, tax payment cycles, and 

seasonal fluctuations in business transaction volumes across industries with predictable 

operational patterns.  Consequently, the Board proposes to model this component using the 

unemployment and inflation rates and quarterly seasonal dummies as controls.  The 

unemployment rate exhibits a procyclical relationship with noninterest income on treasury 

services while inflation has a positive relationship with noninterest income on treasury services, 

reflecting the nominal appreciation of fee income under high inflationary environments.  

Therefore, the model produces a conservative projection for noninterest income on treasury 

services under stress, consistent with the stress testing principles of conservatism and being 

forward-looking. 

The specification for the treasury services model is given by:  

Equation A114 – Noninterest Income on Treasury Services Regression 

Δlog 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠𝑡 =  𝛼 +  𝛽1Δ𝑈𝑅𝑡 +   𝛽2Δ𝐶𝑃𝐼𝑡 + 𝛾𝑡 + 𝜀𝑡 

where: 

• 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠𝑡 is industry aggregate treasury services revenue;  

• 𝛼 is a constant intercept; 

• Δ𝑈𝑅𝑡 is the quarterly change in the U.S. unemployment rate, representing changes in 

aggregate economic conditions;  

• Δ𝐶𝑃𝐼𝑡 is the quarterly change in the Consumer Price Index inflation rate, representing 

the increasing or decreasing pace of price changes; 

• 𝛾𝑡 represents quarter fixed effects for quarters 2, 3, and 4; and 

• 𝜀𝑡 is a stochastic error term. 
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Noninterest income from treasury services is retrieved from FR Y-14Q, Schedule G.1, 

line item 21.  The weighted average adjustment detailed in Appendix A is applied to the first 

projected growth rate.  The treasury services model is estimated using industry aggregate data 

from 2015:Q1 to 2024:Q4.  The sample starts in 2015:Q1 due to data availability, as most firms 

subject to the stress test had begun to report relevant data by that time.  The Board will evaluate 

and consider the addition of new data every year and determine the appropriateness of re-

estimation on an extended sample.  Firms are excluded from the estimation sample if they did 

not consistently report noninterest income from treasury services or entered or exited the 

business line during the sample period, as described above.  

Industry-level growth rate projections are produced using the estimates of the treasury 

services regression model and the supervisory severely adverse scenario paths for the 

unemployment rate and the consumer price index.   

The projection of a firm’s individual noninterest income on treasury services begins from 

an anchor, the geometric mean73 of the firm’s treasury services revenue over the four quarters 

ending at jump-off.  Firm-specific treasury services revenue is calculated as:  

Equation A115 – Firm-Specific Liftoff for Treasury Services Revenue  

𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 = (∏ 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

where: 

• 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 denotes the firm-specific liftoff value of treasury 

services revenues for firm b. 

 

73  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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Projected growth is applied to the firm-specific anchor and compounded forward so that 

each quarterly estimate grows from the value in the preceding quarter.  An adjustment is applied 

to the first projected quarter to account for the application of a quarterly growth rate to a four-

quarter geometric mean for the liftoff; the geometric mean requires adjustment prior to use as a 

quarterly measure because it would otherwise capture impacts from deterministic elements of the 

time series in the four quarters it averages, such as seasonality.  In this way, the projection 

horizon begins from a level consistent with the seasonal factors and macroeconomic variables 

applicable in the liftoff.  Details of the adjustment are provided in Appendix A.  

Applying the recursion repeatedly gives the firm-specific projected level of noninterest 

income from treasury services in any quarter of the horizon directly in terms of the anchor and 

the cumulative sum of projected growth rates.  Firm-specific noninterest income from treasury 

services is thus calculated as: 

Equation A116 – Projected Noninterest Income on Treasury Services 

𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝐹𝑒𝑠𝑠ˆ
b,t0+h =  𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

b,t0 ∗ exp (∑ Δ𝑙𝑜𝑔 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠̂
(t0+j)

h

j=1

) 

where: 

• 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝐹𝑒𝑒𝑠ˆ
b,t0+h is projected noninterest income on treasury services for 

firm 𝑏 at projection period 𝑡0 + ℎ; 

• 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 denotes the firm-specific liftoff value of treasury services 

revenues for firm b; and 

• ℎ ∈  {1,2, … ,13} is the projection horizon. 

 

The result is a firm-specific projected level of noninterest income on treasury services for 

every quarter of the projection horizon.  
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ii. Assumptions and Limitations 

The treasury services model assumes that firms’ treasury services portfolios will respond 

proportionally and symmetrically to changes in macroeconomic variables.  This assumption is 

appropriate given the lack of FR Y-14Q data on firms’ individual treasury services activities and 

the relatively homogeneous composition of treasury services observed across large banks.  The 

Board determined that a regression model was reasonable to estimate noninterest income from 

treasury services due to data limitations and the characteristics of the treasury services business 

line.  The collection of additional FR Y-14Q data to facilitate different modeling choices would 

impose an increased burden on reporting firms with limited expected improvement in model 

performance. 

iii. Alternatives 

The Board considered the availability of alternative approaches to calculate noninterest 

income on treasury services in the supervisory stress test.  In particular, the Board could estimate 

noninterest income on treasury services using an approach that is similar to others described in 

this 2027 Proposed PPNR Model Documentation, including the volume-based, flatline, and 

distribution-based haircut approaches. 

In a volume-based approach, the Board could model noninterest income on treasury 

services by projecting the growth of underlying treasury services business volume under stress. 

The projected underlying volume would then be multiplied by estimated noninterest income 

earned per unit of underlying business volume.  In this approach, the Board would begin by 

modeling the growth of aggregate treasury services business volume as a function of one or more 

macroeconomic variables, such as real GDP or unemployment.  The projected growth rate of 
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treasury services balances would then be multiplied by a fee ratio—calculated as noninterest 

income from treasury services divided by the volume of treasury services business activity.  This 

fee ratio could be calculated at the firm-specific or industry level. In the absence of firm-specific 

volume data associated with treasury services in the FR Y-14Q, the growth rate projected in the 

previous step would then be multiplied directly by the four-quarter geometric mean of a firm’s 

noninterest income on treasury services to project dollar-value noninterest income on treasury 

services.  This approach would require data on the aggregate business volume generating 

noninterest income on treasury services.  In addition, the volume-based approach would assume 

that the underlying volume is representative of all firms in the banking industry.  If adopted, the 

Board would need to identify and consider an appropriate data source that accurately reflects the 

relevant business volume generating the treasury services revenue stream. 

In a flatline approach, the Board could model noninterest income on treasury services by 

setting projected noninterest income on treasury services to the firm-specific four-quarter 

geometric mean, or the median, of noninterest income on treasury services, as described above.  

Under this approach, the model would assume that noninterest income on treasury services 

would not vary with the broader macroeconomy under a severely adverse scenario.   

In a distribution based-haircut approach, the Board could model noninterest income on 

treasury services by setting projected noninterest income on treasury services to a firm-specific 

four-quarter arithmetic mean of noninterest income multiplied by a haircut.  The Board would 

analyze the distribution of growth rates in the ratio of treasury services noninterest income to 

underlying business volume across stress-tested firms, then select a growth rate from an 

appropriate haircut percentile. An appropriate percentile could be the 7th percentile as described 

in the distribution-based model for noninterest income on sales and trading or a different 
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conservative percentile.  As discussed above (see, e.g., Section III.B.iii.a) for other sources of 

noninterest income, under this approach, the model would assume that noninterest income would 

not vary with the broader macroeconomy under a severely adverse scenario, although in contrast 

to a pure flatline, this distribution based-haircut approach would assume a level of decline under 

stress.   

Additionally, within the proposed regression approach, the Board proposes to apply an 

adjustment to the first projected quarter to compensate for the use of a four-quarter geometric 

mean for the liftoff, as detailed in Appendix A.  This adjustment supports the principle of 

robustness as it allows for more precise projections.  However, its impact is small.  To further the 

principle of simplicity, the Board is considering an alternative where this adjustment is omitted 

from the model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed regression approach for noninterest income on treasury services was reasonably 

designed to achieve the goals of the stress test.  The Board is interested in feedback on these 

alternative approaches, and whether they should be adopted in any final PPNR model for the 

2027 supervisory stress test. 

iv. Questions 

The Board is requesting public input on the proposed regression model for noninterest 

income from treasury services, including, but not limited to, input on the following questions. 

Question 35: The Board seeks input on the proposed approach to model noninterest 

income from treasury services.  What are the advantages and disadvantages of the proposed 

approach?  Are there alternative specifications, in terms of right-hand side variables, 
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differences, lags, transformations, or the sample period of estimation, that the Board should 

consider, and why?  What would be the advantages and disadvantages of each alternative? 

Question 36: Are there additional variables that the Board should consider incorporating 

in its modeling of noninterest income from treasury services?  If so, what are they? What data 

source could the Board use to incorporate those additional factors, and how could they be 

incorporated into the model?  What would be the advantages and disadvantages of 

incorporating those additional factors? 

Question 37: The Board seeks comment on using the four-quarter lookback period and 

the associated weighted average adjustment for log differenced models.  Are there alternative 

approaches or lookback periods that the Board should consider to mitigate volatility and 

seasonality from the liftoff values for the noninterest income from treasury services model?  Does 

the use of a four-quarter lookback period appropriately balance reflecting recent trends while 

mitigating volatility?  What are the advantages and disadvantages of any such alternative? 

Question 38: Should the Board adjust the first projection quarter to account for 

seasonality and the liftoff from a four-quarter geometric mean?  Is the adjustment described in 

Appendix A appropriate?  Alternatively, should the Board decline to adjust the first projection 

quarter?  If so, what would be the advantages and disadvantages of doing so? 

J. Noninterest Income on Insurance Services 

i. Model Description 

Banks generate insurance services fees through brokerage services, underwriting certain 

products, and providing administrative and consulting services to clients.  The Board proposes to 

use a regression model to estimate noninterest income from insurance services.  Specifically, 
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under this approach, the growth rate of insurance revenues is projected under stress using an 

industry-level regression as a function of macroeconomic variables.  The estimated growth rate is 

applied to a firm-specific insurance revenue anchor value to obtain the path of noninterest 

income over the projection horizon.  The following paragraphs detail the Board’s proposed 

methodology.  Parameter estimates are provided in Appendix B. 

The model begins by estimating noninterest income on insurance services using a 

regression.  Generally, the demand for insurance products and related fee income varies with 

overall economic activity.  Among available and relevant variables measuring the broader 

economy, nominal GDP growth was selected as the sole macroeconomic variable for the 

regression because it has explanatory power and produces reasonable projections.  The Board 

also considered real GDP growth and unemployment but chose not to include them in the model 

specification because they did not exhibit as strong of a statistical fit.  In addition, the aggregate 

time series for noninterest income on insurance services featured apparent seasonal variation, 

which may be attributable to annual enrollment cycles and year-end planning.  The Board thus 

proposes to model this component using the nominal GDP growth rate and quarterly seasonal 

dummies as controls.  Nominal GDP exhibits a procyclical relationship with noninterest income 

on insurance services and, therefore, the model produces a conservative projection for 

noninterest income on insurance services under stress, consistent with the stress testing 

principles of conservatism and being forward-looking.  The specification for the regression 

model to project noninterest income on insurance services is given by:  

Equation A117 – Noninterest Income on Insurance Services Regression 

Δlog I𝑛𝑠𝑆𝑟𝑣t = 𝛼 + 𝛽1Δlog𝑁𝑜𝑚𝑖𝑛𝑎𝑙𝐺𝐷𝑃t + 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠t + 𝜖𝑡 

where:  
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• 𝐼𝑛𝑠𝑆𝑟𝑣𝑡 is noninterest income on insurance services aggregated at the industry level, at 

time t;  

• 𝛼 is a constant intercept;  

• Δ log 𝑁𝑜𝑚𝑖𝑛𝑎𝑙𝐺𝐷𝑃𝑡 is the quarterly change in the natural logarithm of nominal gross 

domestic product, representing changes in the overall macroeconomic environment;  

• 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠 represents dummy variables for quarters 2, 3, and 4 which are 

equal to 1 only if the period t is in quarter 2, 3, or 4, respectively, and zero otherwise; and 

• 𝜖𝑡 is a stochastic error term. 

 

Noninterest income on insurance services is retrieved from FR Y-14Q, Schedule G.1, line 

item 22.  The model is estimated using data from 2014:Q1 to 2024:Q4.  The sample starts in 

2014:Q1 due to data availability, as most firms subject to the stress test had begun to report 

relevant data by that time.  The Board will evaluate and consider the addition of new data every 

year and determine the appropriateness of re-estimation on an extended sample.  Firms are 

excluded from the estimation sample if they have exited the business line during the sample 

period, as described above.  

Industry-level growth rate projections are produced using the estimates of the insurance 

services regression model and the supervisory severely adverse scenario path for the nominal 

GDP growth rate.   

The projection of a firm’s own noninterest income on insurance services begins from an 

anchor, the geometric mean74 of the firm’s insurance services revenue over the four quarters 

ending at jump-off:  

Equation A118 – Firm-Specific Liftoff for Insurance Services Revenue  

I𝑛𝑠𝑆𝑟𝑣̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 = (∏ I𝑛𝑠𝑆𝑟𝑣𝑏,𝑡0−𝑖

3

𝑖=0

)

1
4

 

 

74  Details on the use of a geometric mean and related exception handling are provided in Appendix A. 
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where: 

• I𝑛𝑠𝑆𝑟𝑣̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 denotes the firm-specific starting value of insurance services 

revenues for firm b. 

 

Projected growth is applied to the firm-specific anchor and compounded forward so that 

each quarterly estimate grows from the value from the preceding quarter.  An adjustment is 

applied to the first projected quarter to account for the application of a quarterly growth rate to a 

four-quarter geometric mean for the liftoff; the geometric mean requires adjustment prior to use 

as a quarterly measure because it would otherwise capture impacts from deterministic elements 

of the time series in the four quarters it averages, such as seasonality.  In this way, the projection 

horizon begins from a level consistent with the seasonal factors and macroeconomic variables 

applicable in the liftoff.  Details of the adjustment are provided in Appendix A.  

Applying the recursion repeatedly gives the firm-specific projected level of noninterest 

income on insurance services in any quarter of the horizon directly in terms of the anchor and the 

cumulative sum of projected growth rates. Firm-specific noninterest income from insurance 

services is thus calculated as: 

Equation A119 – Projected Noninterest Income on Insurance Services 

𝐼𝑛𝑠 𝐹𝑒𝑒𝑠ˆ
b,t0+h =  I𝑛𝑠𝑆𝑟𝑣̅̅ ̅̅ ̅̅ ̅̅ ̅

b,t0 ∗ exp (∑ Δ𝑙𝑜𝑔 I𝑛𝑠𝑆𝑟𝑣̂
(t0+j)

h

j=1

) 

where: 

• 𝐼𝑛𝑠 𝐹𝑒𝑒𝑠ˆ
b,t0+h is projected noninterest income on insurance services for firm 𝑏 at 

projection period 𝑡0 + ℎ; 

• I𝑛𝑠𝑆𝑟𝑣̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 denotes the starting value of insurance services revenues for firm b; 

and 

• ℎ ∈  {1,2, … ,13} is the projection horizon. 
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The result is a firm-specific projected level of noninterest income on insurance services 

for every quarter of the projection horizon.  

ii. Assumptions and Limitations 

The proposed regression model assumes that firms’ noninterest income from insurance 

services will respond proportionally and symmetrically to changes in macroeconomic variables.  

Given the lack of detailed data in the FR Y-14Q on relevant business volumes, which prevents 

the development of a volume-based model, and the relatively homogenous composition of 

services across firms, the Board determined that a regression model was reasonable to estimate 

noninterest income on insurance services.  The collection of additional data to facilitate different 

modeling choices would impose an increased burden on reporting firms with limited expected 

improvement in model performance.  

iii. Alternatives 

The Board considered the availability of alternative approaches to calculate noninterest 

income on insurance services in the supervisory stress test.  In particular, the Board could 

estimate noninterest income on insurance services using an approach that is similar to others 

described in this 2027 Proposed PPNR Model Documentation, including the volume-based and 

distribution-based haircut approaches. 

In a volume-based approach, the Board could model noninterest income on insurance 

services by modeling the growth of the volume of aggregate policies sold by the banking system 

as a function of macroeconomic variables.  This model would then be used to project the growth 

of the volume of policies sold under the severely adverse scenario.  In the absence of a firm-

specific volume associated with insurance services in the FR Y-14Q, the growth rate projected in 
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the previous step would be multiplied directly by the four-quarter geometric mean of a firm’s 

noninterest income on insurance services to project dollar-level income on insurance services.  

Under this approach, the model would require data on the aggregate dollar value of insurance 

services sold by the banking industry and assume that this volume of insurance services is 

representative for all firms in the banking industry.  The model would also assume that the level 

of insurance services is proportional to the aggregate dollar volume of insurance policies sold by 

the banking sector.  If adopted, this approach would require the identification of an appropriate 

data source.  Additionally, aggregate insurance policies sold may not reflect the true income 

source for firms, as noninterest income on insurance services may be contingent on premium 

collection or other factors.  

In a distribution based-haircut approach, the Board could model noninterest income on 

insurance services by setting projected noninterest income on insurance services to a firm-

specific four-quarter arithmetic mean of noninterest income multiplied by a haircut.  The Board 

would analyze the distribution of growth rates in noninterest income on insurance services across 

stress-tested firms, then select a growth rate from an appropriate haircut percentile.  An 

appropriate percentile could be the 7th percentile as described in the distribution-based model for 

noninterest income on sales and trading or a different conservative percentile.  As discussed 

above (see, e.g., Section III.B.iii.a) for other sources of noninterest income, this approach would 

provide a simple way to incorporate historically adverse outcomes, but projected income would 

not be directly linked to economic conditions specified in the stress test.  In contrast to a pure 

flatline, this distribution based-haircut approach would assume a level of decline under stress.   

Within the regression approach, the Board proposes to apply an adjustment to the first 

projected quarter to compensate for the use of a four-quarter geometric mean for the liftoff, as 
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detailed in Appendix A.  This adjustment supports the principle of robustness as it allows for 

more precise projections.  However, its impact is small.  To further the principle of simplicity, the 

Board is considering an alternative where this adjustment is omitted from the model. 

The Board considered the availability of these alternative approaches and determined that 

the proposed regression approach for noninterest income on insurance services was reasonably 

designed to achieve the goals of the stress test.  The Board is interested in feedback on these 

alternative approaches, and whether they should be adopted in the noninterest income for 

insurance services model for the 2027 supervisory stress test. 

iv. Questions 

The Board is requesting public input on the proposed regression model for noninterest 

income on insurance services, including, but not limited to, input on the following questions. 

Question 39: The Board seeks input on the proposed approach to model noninterest 

income from insurance services.  What are the advantages and disadvantages of the proposed 

approach?  Are there alternative specifications, in terms of right-hand side variables, 

differences, lags, transformations, or the sample period of estimation, that the Board should 

consider, and why?  

 Question 40: Are there alternative models or adjustments that the Board should consider 

to project noninterest income from insurance services?  What would be the advantages and 

disadvantages of using those alternatives or adjustments? 

Question 41: Are there additional variables available in the macroeconomic scenario 

that the Board should consider incorporating in its model of noninterest income from insurance 

services?  If so, what are they?  What data source could the Board use to incorporate those 
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additional variables, and how could they be incorporated into the model?  What would be the 

advantages and disadvantages of incorporating those additional variables? 

Question 42: The Board seeks comment on using the four-quarter lookback period and 

the associated weighted average adjustment for log differenced models.  Are there alternative 

approaches or lookback periods that the Board should consider to mitigate volatility and 

seasonality from the liftoff values for the noninterest income from insurance services model?  

Does the use of a four-quarter lookback period appropriately balance reflecting recent trends 

and mitigating volatility?  What are the advantages and disadvantages of any such alternative? 

Question 43: Should the Board adjust the first projection quarter to account for 

seasonality and the liftoff from a four-quarter geometric mean?  Is the adjustment described in 

Appendix A appropriate?  Alternatively, should the Board decline to adjust the first projection 

quarter?  If so, what would be the advantages and disadvantages of doing so? 

K. Noninterest Income on Commercial Lending, Merchant Banking and Private 

Equity, and Miscellaneous 

As described above in section II.D, the Board is proposing a flatline projection 

methodology to model noninterest income from other credit card fees, MHE other, commercial 

lending, merchant banking and private equity, and miscellaneous noninterest income.  Because 

the commercial lending, merchant banking equity, and miscellaneous noninterest income 

component flatline models share certain characteristics, they are considered together in the 

following sections.  
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i. Model Description 

a. Noninterest Income on Commercial Lending 

Noninterest income from commercial lending includes fee income—as opposed to 

interest income—generated as part of extending or servicing commercial loans.  Commercial 

lending fees reported on FR Y-14Q, Schedule G.1 may include loan origination and commitment 

fees, unused facility fees, prepayment penalties, and amendment and waiver fees.  Fees earned 

on treasury services, deposits, or investment banking services provided to commercial clients are 

reported elsewhere in FR Y-14Q, Schedule G.1 and are projected in other models discussed 

above.  For commercial lending, it is not possible under current reporting practices to distinguish 

between loans that were valued under the fair value option (and would therefore be included in 

the FVO Model) and loans that were not.  Therefore, to avoid projecting losses that would 

already be included in projections through the FVO Model and thus result in duplicative 

measurement, the Board proposes to estimate noninterest income from commercial lending using 

a flatline model without a haircut. 

The Board proposes to model noninterest income from commercial lending using a 

flatline projection based on the most recent firm-level four-quarter median.  The four-quarter 

median is used to mitigate the impact of input data volatility across quarters.   

The starting value for noninterest income on commercial lending is calculated as: 

Equation A120 – Starting Noninterest Income on Commercial Lending  

𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 =  median(𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙𝑏,𝑡0−𝑘)  

where:  

• 𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑏,𝑡0 is the median of the noninterest income on commercial lending for firm 

b at quarter t0; and 



209               Noninterest Income Models By Business Line             

   

 

 

• 𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙𝑏,𝑡0−𝑘   is the noninterest income on commercial lending for firm b at quarter 

t. 

 

Firm-specific noninterest income on commercial lending under the flatline model is set 

equal to the starting value for all projection quarters, as given by: 

Equation A121 – Flatline Projection for Noninterest Income on Commercial Lending 

𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙ˆ
𝑏,𝑡0+ℎ = 𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

𝑏,𝑡0 

where: 

• 𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙ˆ
𝑏,𝑡0+ℎ is the dollar-level projection for noninterest income on commercial 

lending for firm 𝑏 at projection horizon 𝑡0 + ℎ, where 𝑡0 is the jump-off quarter and ℎ ∈
{1,2, … ,13}.  

 

The median is calculated from the ratio of noninterest income on commercial lending 

from FR Y-14Q, Schedule G.1, line item 15 to commercial and industrial loan balances and 

commercial real estate loan balances as reported in FR Y-14Q, Schedule G.2, line items 3 and 4.  

The Board proposes to use a median flatline approach to mitigate the potentially 

duplicative measurement of fair value adjustments included in the FVO Model as compared to 

alternative models with macroeconomic sensitivity.  The Board will explore options to collect 

additional data in the FR Y-14Q to capture fair value adjustments from this reporting item as well 

as options for a macroeconomically sensitive approach to modeling the non-FVO portion of this 

component.  For example, the Board is proposing to add a line item for commercial lending fair 

value adjustments as well as an “other” line item that would allow for the reporting of items like 

fee generation or other revenue streams not associated with fair value adjustments.75 

 

75  See Board, 2027 Models and Reporting Proposal, available at https://www.federalreserve.gov/supervisionreg/dfa-

stress-tests-2027.htm (“2027 Models and Reporting Proposal”).  

https://www.federalreserve.gov/supervisionreg/dfa-stress-tests-2027.htm
https://www.federalreserve.gov/supervisionreg/dfa-stress-tests-2027.htm
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b. Noninterest Income on Merchant Banking and Private Equity 

Noninterest income on merchant banking and private equity, as defined in the FR Y-14Q, 

includes revenue from sponsoring, managing, or investing in long-term investment vehicles, such 

as private equity funds or hedge funds, or managing long-term investment vehicles.  Other 

noninterest income on merchant banking and private equity consists of noninterest income not 

included in other subcomponents of merchant banking and private equity, as well as a firm’s 

proportionate share of income from investees that use the equity method of accounting. 

The Board proposes to model noninterest income on merchant banking and private equity 

using a flatline projection.  The Board’s proposal models noninterest income net of investment 

mark-to-market revenue from merchant banking and private equity to eliminate the potential 

duplicative measurement of mark-to-market losses projected by the FVO Model.  The remaining 

merchant banking and private equity subcomponents of interest are management fees and other.  

The Board reviewed FR Y-14Q data reported for the management fees and other subcomponents 

of the merchant banking and private equity segment and observed that this data was volatile, 

heterogenous across firms, and did not exhibit statistical sensitivity to macroeconomic variables.  

Additionally, noninterest income from merchant banking and private equity was generally not 

material across firms and in the aggregate.  Consequently, the Board proposes to use a flatline 

projection as a conservative approach given the characteristics of merchant banking and private 

equity investments. 

Noninterest income from merchant banking and private equity is projected as the most 

recent firm-level four-quarter median of management fees and other revenues from merchant 

banking and private equity.  The four-quarter median is used to mitigate the impact of input data 

volatility across quarters, as discussed above.   
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The starting value for merchant banking and private equity is calculated as: 

Equation A122 – Starting Noninterest Income on Merchant Banking and Private Equity  

𝑀𝐵𝑃𝐸̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 =  median(𝑀𝐵𝑃𝐸𝑏,𝑡0−𝑘)  

where:  

• 𝑀𝐵𝑃𝐸̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡0 is the median of the noninterest income on merchant banking and private 

equity for firm b at quarter t0 ; and 

• 𝑀𝐵𝑃𝐸𝑏,𝑡0−𝑘   is the noninterest income on merchant banking and private equity for firm b 

at quarter t. 

 

Firm-specific noninterest income on merchant banking and private equity under the 

flatline model is set equal to the starting value for all projection quarters, as given by: 

Equation A123 – Flatline Projection for Noninterest Income on Merchant Banking and 

Private Equity 

𝑀𝐵𝑃𝐸ˆ
𝑏,𝑡0+ℎ = 𝑀𝐵𝑃𝐸̅̅ ̅̅ ̅̅ ̅̅

𝑏,𝑡0 

where: 

• 𝑀𝐵𝑃𝐸ˆ
𝑏,𝑡0+ℎ is the dollar-level projection for the noninterest income on merchant 

banking and private equity for firm 𝑏 at projection horizon 𝑡0 + ℎ, where 𝑡0 is the jump-

off quarter and ℎ ∈ {1,2, … ,13}.  

 

The median is calculated from the respective revenues from FR Y-14Q, Schedule G.1, 

line items 17B and 17C.  The flatline model does not include mark-to-market revenue from FR 

Y-14Q, Schedule G.1, line item 17A to eliminate the potential duplicative measurement of mark-

to-market losses projected by the FVO Model.  Noninterest income from the remaining 

components of merchant banking and private equity, using the four-quarter median, were 

reviewed and found to be generally immaterial.  In addition, such noninterest income does not 
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appear to be sensitive to macroeconomic stress according to available FR Y-14Q data, making a 

flatline projection appropriate.  

c. Miscellaneous Noninterest Income 

Miscellaneous noninterest income is defined to include the FR Y-14Q categories of 

noninterest income from retirement/corporate benefits products, corporate/other products, and 

optional immaterial business segments (“noninterest income on Miscellaneous”).76  Noninterest 

income from retirement/corporate benefits includes premiums, fees, and other noninterest 

income from annuities, guaranteed interest products, and separate account contracts.  Noninterest 

income on corporate/other includes noninterest income associated with capital and asset-liability 

management activities, run-off or liquidating businesses, non-financial businesses, corporate 

support functions, and other non-core revenues not included in other segments.  Noninterest 

income from optional immaterial business segments is a bucket defined by the Board for the 

purposes of the stress test for segments too small to warrant standalone reporting and that do not 

exceed ten percent of total revenue.  Additionally, transfer pricing revenues for foreign banking 

organizations are included in noninterest income on miscellaneous.   

The Board proposes to model noninterest income on miscellaneous using a flatline 

projection based on the firm-level four-quarter median.  The Board reviewed the FR Y-14Q data 

and found that firm-reported data for noninterest income on miscellaneous was volatile, 

heterogenous across firms, and did not exhibit statistical sensitivity to macroeconomic variables.  

The Board proposes to use a flatline to avoid imposing stress on a category of business that does 

 

76  Board, Instructions for the Capital Assessments and Stress Testing information collection (Reporting Form FR Y-

14Q) (Mar. 31, 2026), 

https://www.federalreserve.gov/apps/reportingforms/Download/DownloadAttachment?guid=2fb30d8e-77ac-47bf-

8cd3-151c188a8e7c, Line item 12 Optional Immaterial Business Segments.  

https://www.federalreserve.gov/apps/reportingforms/Download/DownloadAttachment?guid=2fb30d8e-77ac-47bf-8cd3-151c188a8e7c
https://www.federalreserve.gov/apps/reportingforms/Download/DownloadAttachment?guid=2fb30d8e-77ac-47bf-8cd3-151c188a8e7c
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not clearly decline under stress.  The four-quarter median is used to mitigate the impact of input 

data volatility across quarters.   

The starting value for noninterest income on miscellaneous is calculated as: 

Equation A124 – Starting Noninterest Income on Miscellaneous 

𝑀𝑖𝑠𝑐̅̅ ̅̅ ̅̅
𝑏,𝑡0 =  median(𝑀𝑖𝑠𝑐𝑏,𝑡0−𝑘)  

where:  

• 𝑡0 is the jump-off quarter and 𝑘 ∈  {0,1,2,3}; 
• 𝑀𝑖𝑠𝑐̅̅ ̅̅ ̅̅

𝑏,𝑡0 is the median of the noninterest income on miscellaneous for firm b at quarter t0 
; and 

• 𝑀𝑖𝑠𝑐𝑏,𝑡0−𝑘   is noninterest income on miscellaneous for firm b at quarter t. 

 

Firm-specific noninterest income on miscellaneous under the flatline model is set equal to 

the starting value for all projection quarters, as given by: 

Equation A125 – Flatline Projection for Noninterest Income on Miscellaneous 

𝑀𝑖𝑠𝑐ˆ
𝑏,𝑡0+ℎ = 𝑀𝑖𝑠𝑐̅̅ ̅̅ ̅̅

𝑏,𝑡0 

where: 

• 𝑀𝑖𝑠𝑐ˆ
𝑏,𝑡0+ℎ is the dollar-level projection for the noninterest income on miscellaneous for 

firm 𝑏 at projection horizon 𝑡0 + ℎ, where 𝑡0 is the jump-off quarter and ℎ ∈
{1,2, … ,13}.  

 

 The Board proposes to calculate the four-quarter median from the firm-specific 

noninterest income from retirement/corporate benefits products, corporate/other, and optional 

immaterial business segments from FR Y-14Q, Schedule G.1, line items 23, 24, and 25.   

A haircut was not considered for this component because no apparent uniform responses 

to stress could be inferred from the data.  Additionally, transfer pricing revenues for foreign 

banking organizations tend to be robust under stress because a portion of these revenues fund 
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business lines on a pre-planned, ongoing basis.  The use of the flatline mitigates the impact of 

transfer pricing revenues for foreign banking organizations compared to an alternative model 

with macroeconomic sensitivity. 

ii. Assumptions and Limitations 

The Board proposes to use flatline models to address the specific characteristics of the 

commercial lending, merchant banking and private equity, and miscellaneous noninterest income 

streams.   

A central assumption of the flatline model is that the noninterest income component 

being modeled is not sensitive to the macroeconomic scenario.  This assumption is motivated by 

several considerations.  In some cases, the noninterest income component does not exhibit 

statistical macroeconomic sensitivity in the historical FR Y-14Q data at the level of granularity 

currently available.  In addition, the use of a flatline approach can help address the risk of 

duplicative measurement of losses across models.  Furthermore, the flatline approach can also 

address the specific characteristics (and the expected path of income under stress) of certain lines 

of noninterest income, such as transfer pricing revenue, and avoids projecting declines in 

revenue for segments that are historically noncyclical. 

The Board recognizes that flatline projections will not vary with the macroeconomic 

scenario.  However, the Board understands that, for these particular noninterest income 

components, a projection method that is insensitive to the macroeconomic scenario is a 

reasonable and appropriate option for the purposes of the stress test, given the specific 

characteristics of the revenue streams, the available data, and the risk of duplicative 

measurement of losses across models. 
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iii. Alternatives 

a. Alternatives for Noninterest Income on Commercial Lending 

The Board considered alternative approaches aligned with other general models described 

in this proposal such as volume-based, regression, or a distribution-based haircut.  In a volume-

based approach, the Board could model noninterest income on commercial lending by modeling 

the growth of the commercial loan volumes as a function of macroeconomic variables.  This 

model would then be used to project the growth of the volume of commercial loan balances 

under the severely adverse scenario.  In a regression model, the Board could model noninterest 

income on commercial lending by estimating the growth rate of dollar income at the industry 

level as a function of macroeconomic variables.  This model would be used to project industry 

growth rates in dollar income under the severely adverse scenario.  In a distribution based-

haircut approach, the Board could model noninterest income on commercial lending by setting 

projected noninterest income on commercial lending to a firm-specific four-quarter arithmetic 

mean of noninterest income multiplied by a haircut.  The Board would analyze the distribution of 

growth rates in the ratio of treasury services noninterest income to underlying business volume 

across stress-tested firms, then select a growth rate from an appropriate haircut percentile.   

Given the possibility of duplicative measurement between this model and the FVO 

Model, these alternative approaches would require the identification of more granular data 

sources or methodologies that would allow for the separation of revenue streams on FVO and 

non-FVO loans within the commercial lending category.  This approach could include changes in 

current reporting, special collections, or empirical assumptions related to the proportion of FVO 

loans in the population of commercial loans. 
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b. Alternatives for Noninterest Income on Merchant Banking and Private Equity 

The Board considered alternative approaches aligned with other general models described 

in this proposal, including the volume-based, regression, and distribution-based haircut 

approaches.  In a volume-based approach, the Board could model noninterest income on 

merchant banking and private equity by modeling the growth of the underlying business volume 

as a function of macroeconomic variables.  This model would then be used to project the growth 

of the volume of merchant banking and private equity balances under the severely adverse 

scenario.  In a regression approach, the Board could model the growth rate of dollar income on 

merchant banking and private equity net of mark-to-market at the industry level as a function of 

macroeconomic variables.  This model would be used to project industry growth rates in dollar 

income under the severely adverse scenario.  In a distribution based-haircut approach, the Board 

could model noninterest income on merchant banking and private equity net of mark-to-market 

by setting projected noninterest income equal to a firm-specific four-quarter arithmetic mean of 

noninterest income multiplied by a haircut.  The Board would analyze the distribution of growth 

rates in noninterest income on merchant banking and private equity net of mark-to-market across 

stress-tested firms, then select a growth rate from an appropriate haircut percentile. 

These alternative approaches would require identifying more granular data sources or 

methodologies that accurately capture the underlying balances generating noninterest income 

from merchant banking and private equity net of mark-to-market revenue streams.  A volume-

based approach would require the Board to first identify and evaluate alternatives to the volume 

of private equity investments, the best proxy for the business line under the current FR-Y14Q, 

that better reflect the actual revenue-generating activities.  Similarly, a regression model would 

require establishing material and statistically significant relationships between merchant banking 
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and private equity net of mark-to-market revenues and relevant macroeconomic variables.  These 

approaches could require changes to current reporting, special collections, or the use of another 

source with enhanced data granularity to properly attribute revenues to their underlying drivers 

before implementation. 

c. Alternatives for Miscellaneous Noninterest Income 

The Board considered alternative approaches aligned with other general models described 

in this proposal such as volume-based, regression, or a distribution-based haircut.  In a volume-

based approach, the Board could model noninterest income on miscellaneous either at the 

aggregate component level or at the subcomponent level, by modeling the growth of the volume 

of relevant underlying business activities as a function of macroeconomic variables.  This model 

would then be used to project the growth of the relevant volume under the severely adverse 

scenario.  In a regression approach, the Board could model noninterest income on miscellaneous 

either at the aggregate component level or at the subcomponent level at the industry level as a 

function of macroeconomic variables.  The regression could feature macroeconomic scenario 

variables, including, but not limited to, measures of broad macroeconomic conditions such as 

nominal and real GDP.  In a distribution based-haircut approach, the Board could model 

noninterest income on miscellaneous by setting projected noninterest income on miscellaneous 

to a firm-specific four-quarter arithmetic mean of noninterest income multiplied by a haircut, as 

discussed above.  The Board would analyze the distribution of growth rates in noninterest 

income on miscellaneous across stress-tested firms, then select a growth rate from an appropriate 

haircut percentile.  An appropriate percentile could be the 7th percentile as described in the 
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distribution-based model for noninterest income on sales and trading or a different conservative 

percentile. 

If adopted, these alternative approaches would require identifying more granular data 

sources or methodologies that accurately capture the underlying activities generating 

miscellaneous revenues.  A volume-based approach would need to identify and evaluate the 

underlying balance variables that best reflect the revenue-generating activities.  Similarly, a 

regression model would attribute macroeconomic sensitivity to the noninterest income on 

miscellaneous component.  Both approaches could involve changes to current reporting, special 

collections, or another source with enhanced data granularity to establish credible relationships 

between miscellaneous revenues and macroeconomic drivers before implementation. 

iv. Questions 

The Board is requesting public input on the flatline projection models for noninterest 

income components, including, but not limited to, input on the following questions. 

Question 44: Should the Board consider adjustments or alternatives to the use of the 

recent four-quarter median for the flatlined noninterest income components?  If so, what are 

they?  What would be the advantages and disadvantages of the adjustments or alternatives? 

Question 45: Should the Board consider using medians or other nonparametric 

approaches based on ratios to project noninterest income from merchant banking and private 

equity and other remaining noninterest income on miscellaneous?  If so, what fields and data 

sources should the Board consider in the denominator of the ratios? 

Question 46: Are there additional factors that the Board should consider in modeling all 

other interest income?  If so, what are they?  What data sources could the Board use to 



219               Noninterest Income Models By Business Line             

   

 

 

incorporate those additional factors, and how could they be incorporated into the model?  What 

would be the advantages and disadvantages of addressing those additional factors? 

Question 47: Should the Board consider alternative approaches to account for transfer 

pricing revenue sharing agreements?  If so, what are they?  What would be the advantages and 

disadvantages of any such alternatives? 

Question 48: Should the Board consider separating the line items in the noninterest 

income on miscellaneous category defined above, and model them separately?  Should the Board 

consider alternatives to a flatline model for these individuals line items, such as a volume-based 

model, a regression model, or a distribution-based haircut model? 

L. Noninterest Income on Sales and Trading 

i. Model Description 

Sales and trading income includes net trading gains and losses, dealer revenues, and 

associated fees across all trading asset classes.  The Board proposes to use a distribution-based 

haircut approach to project noninterest income on sales and trading (“trading revenue”).  This 

approach projects the ratio of trading revenue to trading assets using a tail percentile of the 

unconditional historical distribution of changes in that ratio across firms.  To ensure the 

consistency and comparability of results, the approach assumes that the projected relative change 

in the ratio is uniform across firms.  The Board proposes to account for firm-specific variation by 

applying the uniform projected relative change to a firm-specific starting value of the ratio.   The 

firm-specific ratio is stressed in the first projection quarter and then held constant at that stressed 

level over the projection horizon.  
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The distribution-based haircut approach assumes that a historically observed severe 

decline in the ratio of trading revenue to trading assets is realized during the stress horizon.  To 

incorporate stressful trading outcomes in the supervisory framework, the projected severe decline 

in trading revenue captures market dislocations and trading liquidity constraints that could occur 

during severe macroeconomic stress.  

The proposed approach addresses challenges in modeling trading revenue related to the 

dynamic characteristics of the trading business line.  Unlike banking-book revenues, trading 

revenue is influenced not only by broad market conditions such as changes in market volatility, 

market returns, and credit spreads, but also by time-varying, firm-specific factors such as 

portfolio composition, client order flow, and business strategy.77  While data supports the 

observation that trading revenue can severely decline under stress,78 the factors driving such 

declines could vary over time and across firms.  Therefore, the Board considered alternative 

approaches but assessed that it is difficult to: (i) reliably represent the trading revenue dynamics 

with macroeconomic explanatory variables using a regression approach; or (ii) find stable and 

representative measures of trading volume and fees using a volume-based approach at the level 

of granularity supported by the available FR Y-14 data.  

The proposed distribution-based haircut approach avoids making complex parametric 

assumptions required in other approaches for modeling trading revenue.  The proposed approach 

does not rely on firms’ projections, which are a source of opacity in the discount-factor approach 

 

77  See A. Falato, D. Iercosan, and F. Zikes, Banks as Regulated Traders, Journal of Financial Economics 170(3) 

(2025), 104080; U. Albertazzi and L. Gambacorta, Bank Profitability and the Business Cycle, Journal of Financial 

Stability 5(4) (2009), 393–409. 

78  See K. J. Stiroh, Diversification in Banking: Is Noninterest Income the Answer? Journal of Money, Credit, and 

Banking 36(5) (2004), 853–82; Falato et al. (2025), supra note 101. 
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described in the Final 2026 PPNR model, or on unstable and non-robust macroeconomic 

relationships seen in the alternative models discussed later in this document.  The distribution-

based approach instead relies on historically observed stressed realizations of trading revenues 

that could be similarly realized during future severe stress circumstances.  

Under the proposed distribution-based approach, total noninterest income on sales and 

trading, sourced from FR Y-14Q, Schedule G.1, line item 18, is modeled as a single component.  

The ratio of trading revenue to trading assets is constructed using trading assets reported in FR 

Y-14Q, Schedule G.2, line item 30.  The approach uses quarterly data from 2016:Q1 through 

2024:Q4.  The Board will evaluate and consider the addition of new data every year and 

determine the appropriateness of re-estimation on an extended sample.  

This sample of data excludes periods during which banks were substantially engaged in 

proprietary trading activities.  Consequently, the observed variation in the trading revenue-to-

asset ratio is predominantly driven by transaction volume, trading spread, and fee dynamics 

rather than mark-to-market gains and losses on longer positions.  Analysis of data on trading 

revenues reported in form FR VV-1 (Volcker Data) supports the assumption that most trading 

revenues are associated with market-making activities as opposed to mark-to-market gains and 

losses on longer term positions.  

As described in greater detail below, the Board proposes to model noninterest income on 

sales and trading by first constructing a time series of firm-level quarterly log changes in the 

trading revenue-to-assets ratio.  Then, the Board proposes to remove seasonal variation and firm-

specific means from the time series of changes in the ratio and pool all observations in one 

distribution.  Third, the Board proposes to select the growth rate from the 7th value-weighted 

percentile of this distribution of changes in the ratio and apply it to each firm’s starting ratio.  
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Finally, the Board proposes to assume that the stressed firm-specific ratio remains constant 

during the projection horizon.  Finally, projected dollar trading revenue for each firm is obtained 

by multiplying the corresponding projected stressed ratio by the firm’s starting level of trading 

assets.  

The Board proposes to project the ratio of trading revenue to trading assets rather than 

dollar values because, unlike dollar values, ratios are comparable across time periods and 

institutions despite differences in business size.  Thus, the use of a ratio partially controls for 

balance sheet size changes over the historical period. 

First, as discussed above, under the proposed approach, the Board would construct a time 

series of firm-specific quarterly growth rates by computing the log difference between each 

quarter’s trading revenue-to-assets ratio and the ratio based on trailing four-quarter averages, for 

each firm i at quarter t.  The growth rate 𝑔𝑏,𝑡 is defined as: 

Equation A126 – Growth Rate Definition 

𝑔𝑏,𝑡 ≡ 𝑙𝑜𝑔(𝑅𝑎𝑡𝑖𝑜𝑏,𝑡) − 𝑙𝑜𝑔(𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡−1) 

where: 

𝑅𝑎𝑡𝑖𝑜𝑏,𝑡 =
𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑏,𝑡

𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐴𝑠𝑠𝑒𝑡𝑠𝑏,𝑡
 

𝑅𝑎𝑡𝑖𝑜̅̅ ̅̅ ̅̅ ̅̅
𝑏,𝑡−1 =

(∑ 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑏,𝑗
𝑡−1
𝑗=𝑡−4 )/4

(∑ 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐴𝑠𝑠𝑒𝑡𝑠𝑏,𝑗)/4𝑡−1
𝑗=𝑡−4

 

 

• 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑏,𝑡 is the total noninterest income on sales and trading for firm b at 

quarter t; and 

• 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐴𝑠𝑠𝑒𝑡𝑠𝑏,𝑡 is total trading assets for firm 𝑏 at quarter 𝑡. 
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Total noninterest income on sales and trading is retrieved from FR Y-14Q, Schedule G.1, 

line item 18 and trading assets are retrieved from FR Y-14Q, Schedule G.2, line item 30. Scaling 

revenue by trading assets makes the revenue measure comparable across time and firms.   The 

use of a growth rate of the ratio of four-quarter average trading revenues to four-quarter average 

trading assets mitigates large quarter-to-quarter changes due to quarterly volatility.  

Second, the Board proposes to remove seasonality and firm-specific means from the 

time-series of firm-specific growth rates.  To do so, the Board proposes to use a panel regression 

analysis and regress quarter-firm growth rates on quarterly dummy variables and firm-specific 

fixed effects.  The regression is specified as: 

Equation A127 – Seasonality and Firm-specific Means Extraction Regression. 

𝑔𝑏,𝑡 = 𝛼𝑏 + 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡 + 𝜖𝑏,𝑡 

where:  

• 𝛼𝑏 is the firm-fixed effect for firm b, which represents the firm-specific average growth 

rate;  

• 𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦𝐷𝑢𝑚𝑚𝑖𝑒𝑠𝑡 are dummy variables for quarters 2, 3, and 4 which are equal to 1 

only if the period 𝑡 is in quarter 2, 3, or 4, respectively; and 

• 𝜖𝑏,𝑡 is a residual for firm b in quarter t. 

 

The quarterly firm-level residuals from this regression are growth rates without 

seasonality or firm-specific means.  Because trading revenues exhibit significant seasonality, 

removing seasonality makes growth rate observations applicable to any jump-off quarter and 

makes projections independent of the quarter when stress starts within a given year.  Removing 

firm-specific means makes growth rate observations comparable across firms and suitable for 

pooling observations in one distribution.  
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Third, the Board proposes to calibrate the haircut to the 7th trading assets-weighted 

percentile of the historical distribution of quarterly growth rates.  Percentiles of the pooled 

distributions are adjusted using weights proportional to each observation’s trading assets.  As a 

result of trading assets-weighting, observations from firms with larger trading assets receive 

greater representation in each percentile of the distribution.79  Trading assets-weighting thus 

reduces the impact of potential outlier growth observations with extreme values caused by the 

relatively small value of the denominator in the trading-revenue-to-trading-assets ratio for firms 

with smaller trading assets.   

The Board selected the 7th percentile of the distribution to calibrate the severity of 

trading revenue decline.  This calibration choice is consistent with the severity calibration in 

distribution-based models used elsewhere in the supervisory stress test (e.g., in the operational 

risk historical simulation model and the trading issuer default loss model).  As described in the 

modeling methodology for operational risk losses, the 7th percentile is the probability estimate of 

a hypothetical severely adverse shock unconditionally starting in any given year, producing a 

conservative projection consistent with the stress testing principle of conservatism.  

The haircut factor is calculated as follows: 

Equation A128 – Haircut Factor Calculation 

𝐻𝑎𝑖𝑟𝑐𝑢𝑡𝐹𝑎𝑐𝑡𝑜𝑟 = exp(7𝑡ℎ 𝑝𝑟𝑡𝑙) 

where:  

• 7𝑡ℎ 𝑝𝑟𝑡𝑙 is the 7th percentile of the historical distribution of pooled firm-quarterly 

trading assets-weighted growth rate𝑠; and 

• exp represents the exponential function.  

 

79  In the trading assets-weighted percentile calculation, observations for firms with more trading assets receive 

higher weights in the empirical distribution.  This implies that the selected growth rate from a given percentile more 

greatly reflects observations from firms holding larger trading assets.  
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Applying this calculation to data reported in FR Y-14Q over the sample period from 

2016:Q1 through 2024:Q4 results in a 0.72 haircut factor (i.e., a 28 percent haircut), which is 

uniformly applied to the firms in the sample. 

The Board considered an alternative approach using an industry-aggregated growth rates 

distribution instead of the proposed value-weighted pooled distribution, which is based on firm-

quarter growth rates.  Due to a relatively short time series of available FR-Y14 data,  the Board’s 

analysis showed that this proposed firm-quarter approach produces more stable estimates of the 

tail percentiles because the firm-quarter time series includes a greater number of observations.  

The use of the firm-quarter approach is thus consistent with the stress testing principles of 

robustness and stability.80 Additionally, the proposed firm-level approach captures firm-level 

variability that would otherwise be averaged out in the industry-aggregated distribution.   

Fourth, the Board would apply the uniform haircut factor calculated above to the firm-

level starting ratio to project trading revenue over the projection horizon, calculated as: 

Equation A129 – Projected Ratio of Trading Revenue to Trading Assets 

𝑅𝑎𝑡𝑖𝑜𝑏,𝑡0+ℎ = 𝑅𝑎𝑡𝑖𝑜𝑏,𝑡0
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ ∗ 𝐻𝑎𝑖𝑟𝑐𝑢𝑡𝐹𝑎𝑐𝑡𝑜𝑟 

where:  

𝑅𝑎𝑡𝑖𝑜𝑏,𝑡0
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ =

(∑ 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑏,𝑗
𝑡0
𝑗=𝑡0−3 )/4

(∑ 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐴𝑠𝑠𝑒𝑡𝑠𝑏,𝑗)/4𝑡0
𝑗=t0−3

 

•  ℎ ∈ {1,2, . . .13} represents projection period quarters;  

 

80  Under this industry-aggregate approach, trading revenue and trading assets were first aggregated across 

institutions to obtain the industry-level totals for each quarter.  The industry-level trading revenue-to-assets ratio was 

then calculated for each quarter, and the distribution of its quarterly growth rates was used to estimate the haircut.  

Under this approach, however, the number of observations was insufficient to support a robust and stable estimate of 

the 7th percentile. 
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• b represents the firm, t0 is the last historical quarter preceding the projection period; and 

•  𝑅𝑎𝑡𝑖𝑜𝑏,𝑡0
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅  denotes the average trading revenue-to-assets ratio for firm 𝑏 over the four 

quarters preceding the first projection quarter. 

 

The projected ratio 𝑅𝑎𝑡𝑖𝑜𝑏,𝑡0+ℎ is held constant over the projection period, as discussed 

further in the Assumptions and Limitations section below.  

The dollar revenue for each quarter for each firm in the projection period is then 

calculated as: 

Equation A130 – Projected Trading Revenue 

𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑏,𝑡0+ℎ = (𝑅𝑎𝑡𝑖𝑜𝑏,𝑡0+ℎ ∗ 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐴𝑠𝑠𝑒𝑡𝑠𝑏,𝑡0
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅) 

where: 

• ℎ ∈ {1,2, . . .13} and  𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐴𝑠𝑠𝑒𝑡𝑠𝑏,𝑡0
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ for each firm b is calculated using the 

following formula: 

𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐴𝑠𝑠𝑒𝑡𝑠𝑏,𝑡0
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅   =

1

4
𝛴𝑗=𝑡0−3

𝑡0 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐴𝑠𝑠𝑒𝑡𝑠𝑏,𝑗   

ii. Assumptions and Limitations 

The distribution-based haircut model relies on five key assumptions.  First, this approach 

assumes that the range of historical growth rates of the trading revenue-to-assets ratio is 

representative of future potential outcomes during hypothetical scenarios.  This assumption 

limits the model’s sensitivity to variables included in the stress test’s baseline and severely 

adverse scenario.  Moreover, new regulations, market structure evolution, and unprecedented 

events may not be reflected in historical distributions.  In adopting this assumption, the Board 

prioritizes stability in results over less stable alternatives that would link projections to 

macroeconomic factors, consistent with the stress testing principles of robustness and stability. 
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Second, the distribution-based haircut approach assumes that the 7th percentile of 

historical growth rates is appropriate for estimating stressed changes in the trading revenues-to-

assets ratio from the starting level during a severe stress scenario.  This assumption limits the 

model’s ability to project more severe potential outcomes.  Additionally, the sample lacks a stress 

period that would be similar to a severely adverse scenario used in the stress test.  While the 

COVID period is included in the sample, it is not representative of severe stress due to the 

unique origins of that episode as well as the extraordinary level of government support provided 

to markets, among other factors.  These assumptions—the 7th percentile calibration and the lack 

of a representative sample—mean that the model may not capture the full range of potential 

outcomes under stress.  Nevertheless, the Board believes that, on balance, the chosen calibration 

is appropriate to capture economic stress and well-aligned with similar approaches in other stress 

testing models. 

Third, the Board assumes a constant trading revenues-to-assets ratio during the projection 

horizon and does not capture time-variation in projected trading revenues, such as potential 

recoveries after an initial decline.  To assess whether this assumption is plausible and not overly 

conservative, the Board conducted benchmarking analyses of historical firm-level FR Y-14Q 

data.  For example, the Board identified all firm-specific quarterly observations with ratio growth 

rates under the 7th percentile.  For each of these identified firm-quarter observations, the Board 

calculated the average level of the ratio over the nine quarters.  The results showed that a 

substantial share of identified stressful firm-quarter periods have average ratios lower than the 

model-projected constant ratio.  This analysis suggests that maintaining a depressed projected 

ratio after an initial shock is appropriate, as low ratios occur regularly in the historical data in 

episodes of stress.  In addition, a constant trading revenues-to-assets ratio aligns with the stress 
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testing principle of simplicity because the method does not require more complex assumptions 

on a time-varying projection profile. 

Fourth, the Board assumes that trading assets are an appropriate scaling measure for 

trading revenue.  Other variables, such as the volume of trading activities, could be considered as 

alternative scaling measures.  To determine whether trading assets are a reasonable scaling 

metric for trading revenue, the Board analyzed the ratio of trading revenues to trading assets 

across banks and time in the FR Y-14Q and found them to be largely consistent and 

comparable.81  The use of trading assets as a scaling metric for trading revenue thus aligns with 

the stress testing principles of consistency and comparability. 

Finally, the proposed distribution-based haircut approach assumes that a uniform single 

haircut is appropriate for all firms, regardless of size or institutional type.  An alternative 

approach could segment firms into distinct groups and calculate separate haircuts for each group.  

The Board explored several grouping methodologies: (i) regulatory classifications (GSIB, LBO, 

and FBO), (ii) trading assets-based market size tiers (large, medium, and small firms based on 

each firm’s trading assets as a percentage of total industry assets), and (iii) trading revenue-based 

market size tiers (large, medium, and small firms based on each firm’s trading revenue as a 

percentage of total industry revenue).  Across all grouping approaches investigated, smaller firms 

consistently received more conservative (i.e., larger) haircuts compared to those received under 

the Board’s proposed single-haircut methodology.  This result is attributable to the single-

 

81  The Board validated that trading assets serve as an appropriate scaling variable by examining the relationship 

between trading assets (FR Y-14Q, Schedule G.2, line item 30) and trading revenue (FR Y-14Q, Schedule G.1, line 

item 18) across banks and time period.  The strong positive correlation and high explanatory power observed in this 

analysis indicate that trading assets effectively capture the scale of trading operations, making cross-firm 

comparisons meaningful. 
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distribution asset-weighted approach, which allows larger firms to exert a greater influence on 

the location of the 7th percentile ratio growth threshold, effectively pulling it higher toward the 

growth rates that are more representative of firms with larger, typically more established trading 

activities.   

The use of a single, industry-level haircut approach represents a methodological trade-off.  

While the alternative segmented methods may capture heterogeneous risk profiles across firm 

sizes more explicitly, the Board’s analysis, described above, does not support fundamentally 

different risk profile among smaller firms.  The differences in trading revenue changes may arise 

from differences in accounting practices, asset classification, or other measurement 

inconsistencies that are more prevalent among institutions with lower trading activities.  In the 

absence of clear evidence disentangling these structural and accounting effects from genuine 

differences in risk profiles, calibrating separate haircuts for smaller firms may embed 

measurement noise into the methodology.  The proposed single-haircut approach offers 

consistency and simplicity while preventing potentially excessive conservatism for smaller firms, 

without meaningfully reducing conservatism for larger firms.  This choice is also consistent with 

the stress testing principle of comparability because the same haircut is applied to all firms 

throughout the projection horizon.  

iii. Alternatives  

The Board considered several alternative modeling approaches to project trading revenue, 

as mentioned above.  These alternatives include regression models and volume-based 

approaches.  The Board also considered these approaches in light of the public input received on 
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the 2025 PPNR Model.82  Each alternative approach has benefits and drawbacks.  On balance, 

the Board prefers the proposed distribution-based haircut approach to each of the alternatives as 

discussed below. 

a. Alternative: Regression Approach to Noninterest Income on Sales and Trading  

To focus on market-making revenue, the Board considered modeling trading revenue 

excluding revenues from prime brokerage, equity commission and fees, and commodities 

commission and fees using a regression approach.  Market-making revenue is impacted by the 

bid-ask spread and the volume of executed trades.  

The Board considered several regression specifications using a sample of quarterly data 

from the 2016–2025 FR Y-14Q.  The independent variables in these specifications included 

various combinations of the CBOE Volatility Index (VIX), equity index price growth, the 10-

year Treasury yield, and the BBB corporate spread.  These variables were considered to capture 

market activity, investor sentiment, and credit availability.  While these models produced 

satisfactory model fit, they had several shortcomings.  First, the models exhibited specification 

sensitivity, with statistical significance changing based on minor changes to the set of included 

variables.  Second, model fit was primarily driven by observations during the COVID period; 

removal of observations from 2020 resulted in the loss of significance for all the macroeconomic 

factors included as independent variables.  The Board consequently determined that the models 

were not appropriate for use given their sensitivity to variable selection and sample period.  

 Trading revenue from prime brokerage was modeled separately in assessing the 

alternatives because it exhibited distinct behavior from other sales and trading market-making 

 

82 See 90 FR 51856 (Nov. 18, 2025). 
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revenue.  The prime brokerage model, estimated to assess the alternatives, was specified as a 

function of the growth rate of equity prices, the change in the 3-month Treasury rate, the change 

in the BBB yield, and seasonal dummies.  The model exhibited good model fit.  Trading revenue 

from commission and fees was assumed to be constant at its four-quarter mean value.  Although 

the models for these remaining components of trading revenue could be deemed reasonable for 

use on a stand-alone basis, the Board determined not to propose the models without a suitable 

companion model for market-making revenue that would allow for similar treatment of all 

trading revenues within this component. 

In addition, the Board considered modeling net interest revenue on trading assets and 

noninterest trading revenue jointly in a regression model but determined not to adopt this 

approach due to the observed worse statistical fit of these models in the Board’s analysis 

compared to modeling noninterest trading revenue independently.    

b. Alternative: Volume-Based Approach  

The Board also considered a volume-based approach to model noninterest income from 

sales and training.  As for the other components to which the Board would apply a volume-based 

approach, under this alternative, the Board considered an approach using historical Volcker Rule 

(FR VV-1) data on the volume of business activity to model the response of trading revenue to 

changes in macroeconomic variables as a result of stress. The data is aggregated to the quarterly 

level and spans the first quarter of 2021 to the last quarter of 2025.  A calibrated fee was then 

applied to the modeled volume of business activity to produce stressed projections of trading 

revenue.   
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A volume-based approach for trading revenue could be appropriate in the post-Volcker 

Rule environment.  Since the Volcker Rule’s finalization in 2013, banks have been substantially 

restricted from proprietary trading and have shifted their trading activities to market-making—

intermediating securities transactions and earning bid-ask spreads.83 The volume-based approach 

could be well-suited to this context as it treats trading volume, rather than gains and losses, as the 

primary quantity of interest.  

To test this alternative approach, the Board used noninterest income on sales and trading 

data from FR Y-14Q, Schedule G.1, line item 18.  Trading volume was retrieved from reporting 

form FR VV-1 (Volcker Data) Part 5 (Transaction Volumes) and was calculated as the sum of the 

gross market value of all securities transacted (sum of line items 1, 5, and 9) plus the gross 

notional value of all derivatives transacted (sum of line items 3, 5, and 7). 

Under this alternative approach, quarterly log changes of trading volume were regressed 

on quarterly log changes of the VIX and the Dow Jones Total Stock Market indexes.  The Board 

chose to include the VIX index given that trading activity could vary during periods of 

uncertainty when market participants reprice their portfolios.  Since the measure of trading 

volume includes the market value of transacted securities, the Dow Jones Total Stock Market 

Index proxies for valuation changes of these financial assets.  The regression was estimated using 

a panel dataset of all firms reporting Volcker data from 2021:Q1 to 2025:Q4, the period for 

which trading volume data is available.  The data sample does not include all firms subject to the 

 

83  See, e.g., Falato et al. (2025), who document that banks substantially reduced exposure to aggregate risk factors 

since the initiation of the Volcker Rule, consistent with proprietary trading restrictions imposed by regulation. Falato 

et al. (2025), supra note 101.  Similarly, see Lu and Wallen (2025), who show that bank trading desks bear little to 

no market risk, essentially profiting from the intermediation of customer trading volume. L. Lu and J. Wallen, What 

Do Bank Trading Desks Do? Harvard Business School Working Paper, No. 26-035 (2025). 
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stress test because only GSIB firms report Volcker data.  The Board used a panel instead of an 

industry aggregate time-series model to mitigate the risk that a few firms with the largest trading 

volumes would dominate parameter estimates, which could arise since the number of stress-

tested firms reporting Volcker Data is small.  The model omits fixed effects to project a 

representative growth rate of trading volume that can be applied to all stress tested firms. 

Under this volume-based approach, the Board would generate firm-level volume 

projections by applying the growth rate of trading volume to a firm’s four-quarter mean trading 

volume.  The firm-level trading volume projection would be multiplied by a fee ratio calibrated 

at the firm level.  The Board could calibrate a firm’s fee ratio to the four-quarter median of the 

firm’s noninterest income on sales and trading to trading volume.  

A limitation of this alternative volume-based approach is the substantial variation in 

calibrated fee ratios across firms and over time.  This volatility makes the calibration of projected 

fees, and therefore revenue projections, unreliable.  The variation in fee ratios (corresponding to 

market-maker spreads) may be attributable to two sources.  First, volume distribution across 

asset classes may shift over time.  As typical spreads vary by asset class, aggregate fee ratios 

would fluctuate accordingly.  While a natural extension of the model would be to analyze 

Volcker data at the asset-class level, more granular data segmentation could result in less stable 

projections. Second, market-making profits may change as spreads respond to trading order 

characteristics or dealers’ hedging capacity in volatile markets.  The firm-specific median fee 

assumption could be less appropriate during severe market stress, requiring an alternative 

approach (e.g., the selection of a more conservative percentile from the historical distribution of 

fee ratios, as opposed to the four-quarter median, to reflect uncertainty regarding the ratio that 

would apply under stress).  Additionally, because trading volume is only available for banks 
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reporting Volcker Rule data, an inherent model limitation is that trading volume must be inferred 

for non-reporting banks.84  Given these limitations, the Board chose not to propose a volume-

based approach to project noninterest income from sales and trading. 

iv. Questions 

The Board is requesting public input on the proposed distribution-based haircut approach, 

including but not limited to, input on the following questions. 

Question 49: What are the advantages and disadvantages of the proposed approach to 

model noninterest income on sales and trading? 

Question 50: Should the Board consider different methods or measures for constructing a 

distribution for the noninterest income on sales and trading model?  What are the advantages 

and disadvantages of these proposed methods and measures? 

Question 51: What alternative regression methods or specifications should the Board 

consider to ensure the robustness of volume and fee estimations and estimation results in an 

alternative model for noninterest income on sales and trading?  What are the advantages and 

disadvantages of using these alternative methods? 

 

84  For a firm not reporting Volcker Data, the Board proxies trading volume at a quarter by multiplying the firm’s 

trading assets to the ratio of aggregated trading volume to aggregated trading assets of banks reporting Volcker Rule 

Data. Quarterly trading assets are sourced from FR Y-14Q, Schedule G.2, line item 13. 
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IV. Treatment of Outliers and Non-Recurring Revenues 

i. Outliers 

The Board is considering establishing a systematic process for screening regulatory data 

used as inputs to the PPNR models to identify and treat unusual observations and outliers. Data 

could be flagged if, for example:  

• an observation exceeds a statistically significant threshold relative to its recent 

historical average (e.g., beyond a specified number of standard deviations from 

the mean over a defined recent period);  

• the historical variability of an item’s time series (e.g., coefficient of variation) 

exceeds a specified threshold relative to its mean;  

• the quarter-over-quarter change exceeds a specified threshold; or  

• an observation surpasses a materiality threshold as a percentage of a bank’s 

overall PPNR or PPNR component.  

The Board would evaluate flagged items using regulatory filings and other public 

information, such as earnings reports. Where appropriate, the Board would address these outliers 

through removal, truncation, reversal of reclassifications, or other appropriate adjustments.  The 

Board would conduct this screening process on all historical data from firms subject to the stress 

test, and then on a routine basis as new regulatory submissions from stress test firms become 

available, and would also screen all historical data from new stress test panel entrants.  

Question 52: What should the data screening framework and procedures entail?  For 

example, is it appropriate to use a combination of visual scans and an algorithm to screen 

relevant time series? Should the algorithm incorporate both statistical thresholds and materiality 
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thresholds?  Once identified and confirmed, should the Board treat outliers through removal, 

truncation, reversal of reclassifications, or other appropriate adjustments?  Should the Board 

apply this systematic process to other PPNR models? 

ii. Non-Recurring Revenues 

Consistent with the Board’s process for identifying and removing non-recurring expenses 

in the Final 2026 PPNR models, the Board is evaluating the use of the same criteria to remove 

non-recurring revenues from the noninterest income models’ estimation and projection steps.  

Non-recurring revenues may be excluded from the stress testing exercise on the grounds that 

there is no expectation they would occur in the hypothetical scenario being tested.  Similar to the 

treatment of non-recurring expenses, qualifying non-recurring revenues could be those which are 

either (i) driven by business divestitures, gains or other income from consolidated investment 

entities (CIEs), or mergers and acquisitions (M&A); or (ii) not reasonably likely to recur within 

two years and with no similar item reported within the prior two years.  Any adjustments to data 

processes, such as removing non-recurring revenue items, may affect the noninterest expense 

model that relies on the same data for calculating revenue shares and efficiency ratios.  

Question 53: Would the above criteria provide an appropriate framework for identifying 

non-recurring revenue items?  What other considerations should the Board consider when 

identifying non-recurring revenues, and what additional data sources should be utilized?  Should 

other PPNR models that rely on the same underlying data, such as the noninterest expense 

model, apply this same exclusion methodology to ensure consistency across the stress test? 

V. Analysis of Proposed Model Changes 
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This section analyzes the potential effects of implementing the proposed noninterest 

income model described in this document.  These proposed model changes are estimated to meet 

the Board’s adopted criteria for a material model change, though, across various stress test 

scenarios and jump-off points, the proposed changes are not expected to notably affect stress 

capital buffer (SCB) requirements for firms subject to the supervisory stress test in aggregate.85  

The analysis estimates that the proposed model changes could be expected to result in somewhat 

lower projected stressed pre-provision net revenue based on analysis of past stress tests.  This 

lower projected revenue results in a slight increase in the aggregate projected stressed common 

equity tier 1 (CET1) capital decline.  Table A2 demonstrates the potential effects of this model 

change on the 2024, 2025, and 2026 stress tests, after incorporating the effects of the models 

finalized at the time of the publication of the enhanced transparency and public accountability 

final rule, which the Board has concurrently adopted.  In this analysis, the effects of these model 

changes would be equivalent to an increase in SCB requirements of approximately 3 basis points 

in aggregate.  

 

Table A2 –  Aggregate Effect of Proposed Model Changes on Projected Stressed CET1 

Capital Ratio Decline 

 Aggregate Projected CET1 Capital Ratio Decline (%) 

Year Current With Proposed Model Change 

2026 1.5 1.5 

2025 1.4 1.4 

 

85  See 12 CFR 238.132(e)(2); 12 CFR 252.44(e)(2).  Under the final rule established in parallel to this proposal, a 

“material model change” is defined as any model change resulting in either (i) an impact of 20 basis points or more 

to the projected common equity tier 1 capital ratio of certain firms subject to the stress test, or (ii) a change of 10 

basis points or more in the average of the absolute value of changes in the projected common equity tier 1 capital 

ratio for certain firms subject to the stress test. 
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2024 2.1 2.2 

Average 1.7 1.7 

Note: The current decline reflects the projected stressed CET1 capital decline using the 

models finalized in the enhanced transparency and public accountability final rule. Estimates are 

based on a balanced sample of 30 firms subject to the 2024 stress test. All numbers are in 

percentage points. 
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Appendix A 

(A1) Weighted Average Adjustment for Log Differenced Models 

 The Board proposes to use a four-quarter mean liftoff value in many noninterest income 

models.  Using a four-quarter mean liftoff mitigates the volatility of projections that would result 

from using a single-quarter liftoff.  However, using a moving-average liftoff value requires an 

adjustment to the growth rate applied in the first projection quarter to reflect the fact that the 

anchor value is an average, rather than the value of the dependent variable in the jump-off 

quarter.  Consequently, the difference between the value in the first projected quarter and the 

anchor value is not a quarter-on-quarter change as specified in the log difference model.  The 

adjustment described in the following paragraphs accounts for this fact, which is a unique 

consideration for the first projection quarter. 

Many noninterest income pre-provision net revenue components are modeled in log 

differences and take the general form: 

Equation A131 – General Log Difference Model Form 

𝑦𝑡 − 𝑦𝑡−1 = 𝛾𝑡 + 𝛽𝑋𝑡 + 𝜀𝑡 ≡ 𝑔𝑡 + 𝜀𝑡 

where:  

• 𝑦𝑡 ≡ ln 𝑌𝑡 is the log of variable 𝑌𝑡 in quarter 𝑡; 

• X𝑡 is a vector of macroeconomic variables in quarter 𝑡; 

• 𝛾𝑡 = 𝛼 +  𝛼2𝐷2𝑡 + 𝛼3𝐷3𝑡 + 𝛼4𝐷4𝑡 , where 𝐷𝑖𝑡 ≡ 1[𝑄𝑡 = 𝑖], is the deterministic 

component of Δ𝑦𝑡 composed of the drift term and quarterly dummies;  

• 𝜀𝑡 is the error term of the model; and  

• 𝑔𝑡denotes the expected growth rate in y from time t-1 to t, conditional on 𝑋𝑡.  

 

Consider the following expression for the first projection quarter growth rate in y relative 

to the four-quarter mean liftoff: 
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𝑦1 −
1

4
[∑ 𝑦1−𝑖

4

𝑖=1

].  

The expected value of this growth rate is: 

Equation A132: Expected First Projection Quarter Growth Rate Relative to the Four-

Quarter Mean Liftoff 

1

4
𝐸 [∑ 𝑦1 − 𝑦1−𝑖

4

𝑖=1

].  

Expression A2 can be expanded as follows: 

𝐸[𝑦1 − 𝑦0] =  𝛾1 + 𝛽X1 =  𝑔1 

𝐸[𝑦1 − 𝑦−1] = 𝑦1 − 𝑦0 + 𝑦0 − 𝑦−1 =  𝑔1 +  𝑔0  

𝐸[𝑦1 − 𝑦−2] = 𝑔1 + 𝑔0 + 𝑔−1  

𝐸[𝑦1 − 𝑦−3] = 𝑔1 + 𝑔0 + 𝑔−1 + 𝑔−2 

Summing the above and dividing by four yields the following expression:  

𝐸 [𝑦1 −
1

4
(𝑦0 + 𝑦−1 + 𝑦−2 + 𝑦−3)] =

1

4
(4𝑔1 + 3𝑔0 + 2𝑔−1 + 𝑔−2). 

The right-hand side of the above expression is the growth rate applied to the four-quarter 

mean liftoff in order to obtain the projected value of y for the first projection quarter.  For all 

other projection quarters, projections are obtained via the estimated version of Equation A131. 

(A2) Liftoff Handling 

In all of the noninterest income models, projections use a four-quarter average to reduce 

volatility in liftoff values.  The derivation of the weighted average adjustment, described in the 

previous section, depends on the assumption that the smoothed liftoff is computed using the 

geometric mean rather than another average function such as the arithmetic mean.  A limitation 
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of the geometric mean is that it can only be calculated for positive inputs.  There are components 

that require exception handling for negative values.  If any of the four-quarter lookback 

observations are zero or negative, the geometric mean is replaced by the arithmetic mean in order 

to approximate the geometric mean.  If the arithmetic mean is negative or zero, the projection is 

flatlined to avoid unintuitive projections.  In these cases where a firm-specific flatline is required 

as an exception, the proposed approach differs depending on the noninterest income component 

being modeled.  For noninterest income on international and other loans, the projection is 

flatlined at zero to mitigate the impact of FVO and mark-to-market adjustments, as described 

earlier.  Because these adjustments are modeled by the FVO model elsewhere in the stress test, 

flatlining the projection in the PPNR model suite avoids stressing these values twice.  For other 

noninterest income components, the flatline is set to the four-quarter median if the model does 

not control for seasonality in its specification above, as described above.  If the modeled 

component does control for seasonality in the specification above, the flatline is set to the four-

quarter geometric mean.   
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Appendix B 

This appendix provides the parameters estimates for the proposed models.  Table B1 

presents the parameters of volume-based models, Table B2 presents the parameters for regression 

models, and Table B3 presents the parameter for the Sales and Trading Model. 

 

Table B1 – Volume-Based Model Coefficient Estimates 

Model Variable Estimate Standard Error 

Credit Card 

Interchange 

Fees  

Intercept -0.090*** 0.005 

Change in Unemployment Rate -0.035*** 0.005 

Change in CPI Inflation Rate 0.005*** 0.001 

2020:Q2 Dummy 0.092** 0.042 

Quarter 2 Dummy 0.186*** 0.008 

Quarter 3 Dummy 0.081*** 0.008 

Quarter 4 Dummy 0.125*** 0.007 

MHE 

Production 

Intercept -0.017 0.031 

Change in Mortgage Rate -0.172** 0.078 

MHE 

Servicing Fees 

Intercept -0.007** 0.003 

Change in Mortgage Rate 0.017** 0.007 

Lag in Log Difference of Serviced Balance 0.379*** 0.134 

Debit 

Interchange 

Fees 

Intercept -0.045*** 0.008 

Change in Unemployment Rate -0.014** 0.006 

Change in CPI Inflation Rate 0.006*** 0.002 

2020:Q2 Dummy 0.016 0.059 

Quarter 2 Dummy 0.104*** 0.011 

Quarter 3 Dummy 0.037*** 0.011 

Quarter 4 Dummy 0.046*** 0.011 

Investment 

Banking: 

Advisory Deal 

Volume 

Intercept -0.093 0.060 

Second Lag of Log Difference of Dow Jones 

Total Stock Market Index 
1.195* 

0.630 

Quarter 4 Dummy 0.265** 0.115 

Lag of Log Difference of Advisory Deal 

Volume 
-0.431*** 

0.128 

Intercept -0.077 0.053 
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Investment 

Banking: ECM 

Deal Volume 

Log Difference of Dow Jones Total Stock 

Market Index 
2.468*** 

0.638 

Investment 

Banking: DCM 

Deal Volume 

Intercept 0.300*** 0.043 

Change in BBB Spread -0.227** 0.085 

Change in Term Spread -0.134** 0.059 

2020:Q1 and 2020:Q2 Dummy Variable 0.317** 0.117 

Quarter 2 Dummy -0.388*** 0.058 

Quarter 3 Dummy -0.493*** 0.059 

Quarter 4 Dummy -0.422*** 0.060 

Investment 

Banking: SCL 

Deal Volume 

Intercept -0.059 0.043 

Change in 10-year Treasury Rate 0.199* 0.114 

Quarter 4 Dummy 0.227** 0.091 

Asset 

Management 

AUM  

Intercept -0.001 0.002 

Log Difference of Dow Jones Total Stock 

Market Index 
0.463*** 

0.029 

Lag of Change in BBB Spread -0.016* 0.008 

Lag of Change in 10-year Treasury Rate 0.012* 0.007 

Wealth 

Management 

Equity AUM 

Intercept -0.004 0.007 

Log Difference of Dow Jones Total Stock 

Market Index 
0.920*** 

0.081 

Wealth 

Management 

Fixed Income 

AUM 

Intercept 0.017** 0.007 

Lag of Log Difference of Dow Jones Total 

Stock Market Index 
-0.208** 

0.091 

Change in BBB Spread -0.081*** 0.025 

Change in Term Spread -0.034** 0.016 

Wealth 

Management 

Other AUM 

Intercept -0.01 0.009 

Log Difference of Dow Jones Total Stock 

Market Index 
0.253** 

0.095 

Second Lag of Real GDP Growth Rate 0.003*** 0.001 

Investment 

Services 

Intercept 0.004* 0.002 

Log Difference of Dow Jones Total Stock 

Market Index 
0.424*** 

0.030 

Lag of Change in BBB Spread -0.014* 0.008 
Notes: Statistical significance levels of 1%, 5%, and 10% are indicated as ***, **, and *, respectively. 
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Table B2 – Regression Model Coefficient Estimates 

Model Variable Estimate Standard Error 

MSR Carry 

Value 

Intercept -0.008 0.013 

Change in Mortgage Rate 0.100*** 0.033 

Non-sufficient 

Funds Fees 

Intercept -0.108*** 0.016 

Change in Unemployment Rate -0.039*** 0.011 

2020:Q2 Dummy -0.335*** 0.114 

Quarter 2 Dummy 0.101*** 0.023 

Quarter 3 Dummy 0.162*** 0.022 

Quarter 4 Dummy 0.080*** 0.022 

Other Deposit 

Fees 

Intercept -0.022** 0.008 

Change in Unemployment Rate -0.025*** 0.005 

Change in 3-month Treasury Rate 0.054*** 0.020 

Asset 

Management 

Flow 

Intercept 1.791*** 0.538 

Lag of Unemployment -0.206* 0.105 

Disposable Income Growth Rate 0.031** 0.014 

Wealth 

Management 

Flow 

Intercept 1.110*** 0.120 

Log Difference of Dow Jones Total Stock 

Market Index 
1.429* 0.742 

Quarter 2 Dummy -0.557*** 0.170 

Quarter 3 Dummy -0.411** 0.169 

Quarter 4 Dummy -0.362** 0.172 

Other Retail 

Lending 

Intercept -0.015 0.012 

Real GDP Growth Rate 0.006*** 0.001 

Treasury 

Services 

Intercept -0.020* 0.011 

Change in Unemployment Rate -0.021*** 0.004 

Change in CPI Inflation Rate 0.007** 0.003 

Quarter 2 Dummy 0.065*** 0.016 

Quarter 3 Dummy 0.013 0.015 

Quarter 4 Dummy 0.02 0.015 

Insurance 

Services 

Intercept -0.046*** 0.011 

Nominal GDP Growth Rate 0.803*** 0.265 

Quarter 2 Dummy 0.023 0.014 

Quarter 3 Dummy 0.057*** 0.015 

Quarter 4 Dummy 0.068*** 0.014 
Notes: Statistical significance levels of 1%, 5%, and 10% are indicated as ***, **, and *, respectively. 
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Table B3 – Sales and Trading Model Parameter 

Model Parameter Estimate 

Sales and Trading Haircut factor 0.72 
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  Δ T e r m S p r e a   d  t


  Δ B B B   S p r e a   d  t


  𝛼


  F l o   w  F I , t ≡  ( A U   M  F I , t − 1 / A U   M  t o t , t − 1 ) × F l o   w  t


  A U   M  F I , t


   log ⁡   (   A U   M  F I , t − F l o   w  F I , t  A U   M  F I , t − 1 ) = 𝛼 +     𝛽 1 Δ B B B   S p r e a   d  t +   𝛽 2 Δ T e r m S p r e a   d  t +   𝛽 3 Δ  log ⁡  D J   I  t − 1 +     𝜖  t


    𝜖  t


  Δ log D J   I  t


  𝛼


  F l o   w  e q , t ≡  ( A U   M  e q , t − 1 / A U   M  t o t , t − 1 ) × F l o   w  t  


  A U   M  e q , t


   log ⁡   (   A U   M  e q , t − F l o   w  e q , t  A U   M  e q , t − 1 ) = 𝛼 +   𝛽 1 Δ  log ⁡  D J   I  t +   𝜖  t


    A M F e   e R a t e  b , t 0   ¯  


  t 0 + h


  b


      A U M  b , t 0 + h ^


  t 0 + h


  b


      A M   F e e s  b , t 0 + h ^  


      A M   F e e s  b , t 0 + h ^   =     A U M  b , t 0 + h ^ ×   A M F e   e R a t e  b , t 0   ¯


  k ∈  { 0 , 1 , 2 , 3 }


  t 0


  t 0


    A M F e   e R a t e  b , t 0   ¯


    A M F e   e R a t e  b , t 0   ¯ = median  (   A M F e e R a t e  b , t 0 − k )


    A U M  b , t


  A M   F e   e s  b , t


  A M F e   e R a t e  b t  


  A M F e   e R a t e  b t   =     A M   F e   e s  b , t    A U M  b , t  


  h ∈  { 1 , 2 , … , 13 }


  t 0 + h


      F l o w   R a t e  t 0 + h ^


  t 0 + h


      A U M  b , t 0 + h ^


        A U M  b , t 0 + h ^ =         A U M  b , ( t 0 + h − 1 ) ^ ×  [   e    l o g  (     A U M  t 0 + h −     F l o w  t 0 + h    A U M  t 0 + h − 1 ) ^ +       F l o w   R a t e  t 0 + h ^ ]


     AUM  b , t 0 ¯


      A U M  b , t 0 ¯ =      (   ∏  i = 0 3    A U M  b , t 0 − i )   1 4


    𝜖  t


  D P   I  t


  U   R  t


  𝛼


  F l o w   R a t   e  t


  F l o w   R a t   e  t =   𝛼 +   𝛽 1 U   R  t − 1 +   𝛽 2 D P   I  t +     𝜖  t  


    𝜖  t


  Δ T 10   Y  t − 1


  Δ B B B   S p r e a   d  t − 1


  Δ log D J   I  t


  𝛼


    F l o w  t


  A U   M  t


  log  (     A U M  t −   F l o w  t    A U M  ( t − 1 ) ) =   𝛼 +   𝛽 1 Δ  log ⁡  D J   I  t +   𝛽 2 Δ B B B   S p r e a   d  t − 1 +     𝛽 3 Δ T 10   Y  t − 1 +     𝜖  t  


      S C L F e e R a t e -  t 0  


  t 0 + h


  b


      S C L   D V ^  b , t 0 + h


  t 0 + h


  b


      S C L   F e e s  b , t 0 + h ^  


      S C L   F e e s  b , t 0 + h ^   =     S C L   D V ^  b , t 0 + h ×     S C L F e e R a t e -  t 0


  k ∈  { 0 , 1 , 2 , 3 }


  t 0


  t 0


    S C L F e   e R a t e  t 0   ¯


    S C L F e   e R a t e  t 0   ¯ = median  (   S C L F e e R a t e  t 0 − k )


    S C L   I n d u s t r y   D V  t


  S C L   I n d u s t r y   F e e   s  t


    S C L   I n d u s t r y   D V  b , t


  S C L   I n d u s t r y F e   e s  b , t


    S C L   I n d u s t r y   D V  b , t


  S C L   I n d u s t r y   F e   e s  b , t


    S C L   I n d u s t r y   D V  b , t


    S C L   I n d u s t r y   D V  t


  S C L   I n d u s t r y   F e   e s  b , t


  S C L   I n d u s t r y   F e e   s  t


    S C L   I n d u s t r y   D V  b , t


  S C L   I n d u s t r y   F e   e s  b , t


    S C L   I n d u s t r y   D V  t =   M e d i a n  (   S C L   I n d u s t r y   D V  b , t ) a c r o s s   b   a t   p e r i o d   t


    S C L   I n d u s t r y   D V  t =   M e d i a n  (   S C L   I n d u s t r y   D V  b , t ) a c r o s s   b   a t   p e r i o d   t


  S C L   I n d u s t r y   F e e   s  t   =   M e d i a n  ( S C L   I n d u s t r y F e   e s  b , t ) a c r o s s   b   a t   p e r i o d   t


  S C L   I n d u s t r y   F e e   s  t   =   M e d i a n  ( S C L   I n d u s t r y F e   e s  b , t ) a c r o s s   b   a t   p e r i o d   t


  S C L F e   e R a t e  t =     S C L   I n d u s t r y   F e e   s  t    S C L   I n d u s t r y   D V  t   , w h e r e


  h ∈  { 1 , 2 , … , 13 }


  t 0 + h


    S C L     D V  b , t 0 + h ^


    S C L     D V  b , t 0 + h ^ =     S C L   D V -  b , t 0 ∗  exp ⁡   (   ∑  j = 1 h  Δ     l o g   S C L   D V ^  t + j )


  b


      S C L   D V -  b , t 0  


      S C L   D V -  b , t 0 =    (   ∏  i = 0 3    S C L   D V  b , t 0 − i )   1 4


    𝜖  t


  t


  Q 4   D u m m   y  t


  Δ T 10   Y  t


  𝛼


  t


  S C L   D   V  t


  𝛼


  Δ log     S C L   D V t = 𝛼 +     𝛽 1 Δ T 10 Y  t +   𝛽 2   Q 4   D u m m   y  t + 𝜖  t


      D C M F e e R a t e -  t 0  


  t 0 + h


  b


      D C M   D V ^  b , t 0 + h


  t 0 + h


  b


      D C M   F e e s  b , t 0 + h ^  


      D C M   F e e s  b , t 0 + h ^   =     D C M   D V ^  b , t 0 + h ×     D C M F e e R a t e -  t 0


  k ∈  { 0 , 1 , 2 , 3 }


  t 0


  t 0


    D C M F e   e R a t e  t 0   ¯


    D C M F e   e R a t e  t 0   ¯ = median  (   D C M F e e R a t e  t 0 − k )


    D C M   D V  b , t


  D C M F e e   s  b , t


  D C M F e   e R a t e  t  


  D C M F e   e R a t e  t   =     ∑  b  D C M F e   e s  b , t    ∑  b  D C M     D V  b , t


  h ∈  { 1 , 2 , … , 13 }


  t 0 + h


    D C M     D V  b , t 0 + h ^


    D C M     D V  b , t 0 + h ^ =     D C M   D V -  b , t 0 ∗  exp ⁡   (   ∑  j = 1 h  Δ     l o g   D C M   D V ^  t + j )


      D C M   D V -  b , t 0


      D C M   D V -  b , t 0 =    (   ∏  i = 0 3    D C M   D V  b , t 0 − i )   1 4


    𝜖  t


  C O V I D D u m m y


  t


  Q u a r t e r l y D u m m i e   s  t


  Δ T e r m S p r e a   d  t


  Δ B B B S p r e a   d  t


  t


  D C M   D   V  t


  𝛼


  Δ log     D C M   D V t = 𝛼 +     𝛽 1 Δ B B B S p r e a d  t +   𝛽 2 Δ T e r m S p r e a   d  t


      E C M F e e R a t e -  t 0  


  t 0 + h


  b


      E C M   D V ^  b , t 0 + h


  t 0 + h


  b


      E C M   F e e s  b , t 0 + h ^  


      E C M   F e e s  b , t 0 + h ^   =     E C M   D V ^  b , t 0 + h ×     E C M F e e R a t e -  t 0


  k ∈  { 0 , 1 , 2 , 3 } .


  t 0


  t 0


    E C M F e   e R a t e  t 0   ¯


    E C M F e   e R a t e  t 0   ¯ = median  (   E C M F e e R a t e  t 0 − k )


    E C M   D V  b , t


  E C M F e e   s  b , t


  E C M F e   e R a t e  t  


  E C M F e   e R a t e  t   =     ∑  b  E C M F e   e s  b , t    ∑  i  E C M     D V  b , t


  h ∈  { 1 , 2 , … , 13 }


  t 0 + h


    E C M     D V  b , t 0 + h ^


    E C M     D V  b , t 0 + h ^ =     E C M   D V -  b , t 0 ∗  exp ⁡   (   ∑  j = 1 h  Δ     l o g   E C M   D V ^  t + j )


      E C M   D V -  b , t 0


      E C M   D V -  b , t 0 =    (   ∏  i = 0 3    E C M   D V  b , t 0 − i )   1 4


    𝜖  t


  t


  Δ log D J   I  t


  𝛼


  t


  E C M   D   V  t


  𝛼


  Δ log     E C M   D V t = 𝛼 +     𝛽 1 Δ log   D J I  t +     𝜖  t


      A d v i s o r y F e e R a t e -  t 0


  t 0 + h


  b


      A d v i s o r y   D V ^  b , t 0 + h


  t 0 + h


  b


      A d v i s o r y   I n v e s t m e n t   B a n k i n g  b , t 0 + h ^  


      A d v i s o r y   I n v e s t m e n t   B a n k i n g  b , t 0 + h ^   =     A d v i s o r y   D V ^  b , t 0 + h ×     A d v i s o r y F e e R a t e -  t 0


  t 0


      A d v i s o r y F e e R a t e -  t 0  


  k ∈  { 0 , 1 , 2 , 3 }


  t 0


  t 0 ;


      A d v i s o r y F e e R a t e -  t 0  


      A d v i s o r y F e e R a t e -  t 0 = median  (   A d v i s o r y F e e R a t e  t 0 − k )


  A d v i s o r y     D V  b , t


  A d v i s o r y F e e   s  b , t


  A d v i s o r y F e   e R a t e  t


  A d v i s o r y F e   e R a t e  t =     ∑  b  A d v i s o r y F e   e s  b , t    ∑  b  A d v i s o r y     D V  b , t


  h   ∈    { 1 , 2 , … , 13 }


  t 0 + h


    A d v i o s r y     D V  b , t 0 + h ^


  h   ∈    { 1 , 2 , … , 13 }


    A d v i o s r y     D V  b , t 0 + h ^ =     A d v i s o r y   D V -  b , t 0 ∗  exp ⁡   (   ∑  j = 1 h      ∆ l o g   A d v i s o r y   D V  t + j ^ )


      A d v i s o r y   D V -  b , t 0


      A d v i s o r y   D V -  b , t 0 =    (   ∏  i = 0 3    A d v i s o r y   D V  b , t 0 − i )   1 4


    𝜖  t


  t


  Q 4   D u m m   y  t


  Δ log D J   I  t − 2


  𝛼


  t


  A d v i s o r y   D   V  t


  𝛼


  Δ log     A d v i s o r y   D V t = 𝛼 +     𝛽 1 Δ log   D J I  t − 2 +   𝛽 2 Δ  log ⁡  A d v i s o r y   D V  t − 1 +     𝛽 3   Q 4   D u m m   y  t + 𝜖  t


  h ∈    { 1 , 2 , … , 13 }


  b


    D e p  b , t 0


  t 0 + h


  b


      O t h D e p F e e s ˆ  b , t 0 + h


      O t h D e p F e e s ˆ  b , t 0 + h =   D e p  b , t 0 ∗     O t h D e p F e e s R a t i o -  b , t 0 ∗  exp ⁡   (   ∑  j = 1 h  Δ    log ⁡    O t h D e p F e e s R a t i o ˆ  t 0 + j )


  b .


      O t h D e p F e e s R a t i o -  b , t 0  


      O t h D e p F e e s R a t i o -  b , t 0 =    (   ∏  i = 0 3    O t h D e p F e e s R a t i o  b , t 0 − i )   1 4


    𝜖  t


    Δ T 3 M  t


  Δ   U R  t


  𝛼


    O t h D e p F e e s R a t i o  t  


  Δ  log ⁡    O t h D e p F e e s R a t i o  t =   𝛼 +       𝛽 1 Δ U R  t +       𝛽 2 Δ T 3 M  t +     𝜖  t


  h ∈    { 1 , 2 , … , 13 }


    N S F D e p  t  


  b


      N S F D e p -  b , t 0  


  b


    D e p  b , t 0


  t 0 + h


  b


      N S F F e e s ˆ  b , t 0 + h


      N S F F e e s ˆ  b , t 0 + h =   D e p  b , t 0 ∗     N S F D e p -  b , t 0 ∗  exp ⁡   (   ∑  j = 1 h  Δ    log ⁡    N S F D e p ˆ  t 0 + j )


  b .


      N S F D e p -  b , t 0  


      N S F D e p -  b , t 0 =    (   ∏  i = 0 3    N S F D e p  b , t 0 − i )   1 4


    𝜖  t


  t


  Q u a r t e r l y D u m m i e   s  t


  C O V I D D u m m y


  Δ   U R  t


  𝛼


    N S F D e p  t  


  Δ  log ⁡  N S   F D e p  t =   𝛼 +       𝛽 1 Δ U R  t + C O V I D   D u m m y + Q u a r t e r l y D u m m i e   s  t +     𝜖  t


      D e b i t I C F e e s F e e -  b , t 0


  t 0 + h


  b


      D e b i t I C V o l u m e ^  b , t 0 + h


  t 0 + h


  b


      D e b i t I C F e e s ^  b , t 0 + h  


      D e b i t I C F e e s ^  b , t 0 + h   =     D e b i t I C V o l u m e ^  b , t 0 + h ×     D e b i t I C F e e s F e e -  b , t 0


  k ∈  ( 0 , 1 , 2 , 3 )


  t 0


  t 0


  b ,


      D e b i t I C F e e s F e e -  b , t 0  


      D e b i t I C F e e s F e e -  b , t 0 = median  (   D e b i t I C F e e s F e e  b , t 0 − k )


  t


  b


  D e b i t I C V o l u m   e  b , t


  t


  b


  D e b i t I C F e e   s  b , t


  t


  b


  D e b i t I C F e e s F e   e  b , t


  D e b i t I C F e e s F e   e  b , t =   D e b i t I C F e e   s  b , t  D e b i t I C V o l u m   e  b , t


  h ∈  ( 1 , 13 )


  b


      D e b i t I C V o l u m e R a t i o -  b , t 0  


  b


    A c c o u n t s  b , t 0


  t 0 + h


  b


      D e b i t I C V o l u m e ˆ  b , t 0 + h


      D e b i t I C V o l u m e ˆ  b , t 0 + h =   A c c o u n t s  b , t 0 ∗     D e b i t I C V o l u m e R a t i o -  b , t 0 ∗  exp ⁡   (   ∑  j = 1 h  Δ    log ⁡    D e b i t I C V o l u m e R a t i o ˆ  t 0 + j )


  b .


      D e b i t I C V o l u m e R a t i o -  b , t 0  


      D e b i t I C V o l u m e R a t i o -  b , t 0 =    (   ∏  i = 0 3    D e b i t I C V o l u m e R a t i o  b , t 0 − i )   1 4


    𝜖  t


  t


  Q u a r t e r l y D u m m i e   s  t


  C O V I D D u m m y


    Δ C P I  t


    Δ U R  t


  𝛼


  D e b i t I   C V o l u m e R a t i o  t  


  Δ  log ⁡  D e b i t I   C V o l u m e R a t i o  t =   𝛼 +       𝛽 1 Δ U R  t +         𝛽 2 Δ C P I  t + C O V I D   D u m m y + Q u a r t e r l y D u m m i e   s  t +     𝜖  t


      M H E O t h e r -  b , t 0


  h ∈  { 1 , 2 , … , 13 }


  t 0


  t 0 + h


  b


      M H E O t h e r ˆ  b , t 0 + h


      M H E O t h e r ˆ  b , t 0 + h =     M H E O t h e r -  b , t 0


  k ∈    { 0 , 1 , 2 , 3 } .


  t 0


    M H E O t h e r  b , t 0 − k


      M H E O t h e r -  b , t 0


      M H E O t h e r -  b , t 0 =   median  (   M H E O t h e r  b , t 0 − k )  


  h ∈    { 1 , 2 , … , 13 }


  b


      M S R C a r r y V a l u e -  b , t 0  


  t 0 + h


  b


      M S R C a r r y V a l u e ˆ  b , t 0 + h  


      M S R C a r r y V a l u e ˆ  b , t 0 + h =     M S R C a r r y V a l u e -  b , t 0 ∗  exp ⁡   (   ∑  j = 1 h  Δ    log ⁡    M S R C a r r y V a l u e ˆ  t 0 + j )


  b .


      M S R C a r r y V a l u e -  b , t 0  


      M S R C a r r y V a l u e -  b , t 0 =    (   ∏  i = 0 3    M S R C a r r y V a l u e  b , t 0 − i )   1 4


    𝜖  t


  Δ M o r t g a g e R a t   e  t


  𝛼


  M S R C a r r y V a l u   e  t


  Δ  log ⁡  M S R C a r r y V a l u   e  t = 𝛼 +     𝛽 1 Δ M o r t g a g e R a t   e  t +     𝜖  t


      M H E S e r v i c i n g F e e s F e e -  t 0


  t 0 + h


  b


      S e r v i c e d B a l a n c e ^  b , t 0 + h


  t 0 + h


  b


      M H E S e r v i c i n g F e e s ^  b , t 0 + h


      M H E S e r v i c i n g F e e s ^  b , t 0 + h   =     S e r v i c e d B a l a n c e ^  b , t 0 + h ×     M H E S e r v i c i n g F e e s F e e -  t 0


  k ∈  ( 0 , 1 , 2 , 3 )


  t 0


  t 0


      M H E S e r v i c i n g F e e s F e e -  t 0  


      M H E S e r v i c i n g F e e s F e e -  t 0 = median  (   M H E S e r v i c i n g F e e s F e e  t 0 − k )


  t


  b


  S   e r v i c e d B a l a n c e  b , t


  t


  b


  M H E S e r v i c i n g F e e   s  b , t


  t


    M H E S e r v i c i n g F e e s F e e  t


  M H E S e r v i c i n g F e e s F e   e  t =     ∑  b   ( M H E S e r v i c i n g F e e   s  b , t )    ∑  b   ( S   e r v i c e d B a l a n c e  b , t )


  h ∈  ( 1 , 2 , … , 13 )


  t 0 + h


  b


      S e r v i c e d B a l a n c e ˆ  b , t 0 + h


      S e r v i c e d B a l a n c e ˆ  b , t 0 + h =     S e r v i c e d B a l a n c e -  b , t 0 ∗  exp ⁡   (   ∑  j = 1 h  Δ    log ⁡    S e r v i c e d B a l a n c e ˆ  t + j )


  b


      S e r v i c e d B a l a n c e -  b , t 0  


      S e r v i c e d B a l a n c e -  b , t 0 =    (   ∏  i = 0 3    S e r v i c e d B a l a n c e  b , t 0 − i )   1 4


    𝜖  t


  Δ M o r t g a g e R a t   e  t


  𝛼


  t


  S e r v i c e d B a l a n c   e  t


  Δ log     S e r v i c e d B a l a n c e t = 𝛼 +     𝛽 1 Δ M o r t g a g e R a t e  t +   𝛽 2 Δ  log ⁡  S e r v i c e d B a l a n c   e  t − 1   + 𝜖  t


      M H E P r o d u c t i o n F e e -  t 0


  t 0 + h


  b


      S a l e s ^  b , t 0 + h


  t 0 + h


  b


      M H E P r o d u c t i o n ^  b , t 0 + h  


      M H E P r o d u c t i o n ^  b , t 0 + h   =     S a l e s ^  b , t 0 + h ×     M H E P r o d u c t i o n F e e -  t 0


  k ∈  ( 0 , 1 , 2 , 3 )


  t 0


  t 0


      M H E P r o d u c t i o n F e e -  t 0  


      M H E P r o d u c t i o n F e e -  t 0 = median  (   M H E P r o d u c t i o n F e e  t 0 − k )


  t


  b


  S a l e   s  b , t


  t


  b


  M H E P r o d u c t i o   n  b , t


  t


    M H E P r o d u c t i o n F e e  t


  M H E P r o d u c t i o n F e   e  t =     ∑  b   ( M H E P r o d u c t i o   n  b , t )    ∑  b   ( S a l e   s  b , t )


  h ∈  ( 1 , 13 )


  t 0 + h


  b


      S a l e s ˆ  b , t 0 + h


      S a l e s ˆ  b , t 0 + h =     S a l e s -  b , t 0 ∗  exp ⁡   (   ∑  j = 1 h  Δ    log ⁡    S a l e s ˆ  t + j )


  b


      S a l e s -  b , t 0  


      S a l e s -  b , t 0 =    (   ∏  i = 0 3    S a l e s  b , t 0 − i )   1 4


    𝜖  t


  t


  Δ M o r t g a g e R a t   e  t


  𝛼


  t


  S a l e   s  t


  Δ log     S a l e s t = 𝛼 +     𝛽 1 Δ M o r t g a g e R a t e  t   + 𝜖  t


    C r e d i t C a r d B a l a n c e s  b , t


      O t h e r C C F e e R a t i o -  b , t 0


  h ∈  { 1 , 2 , … , 13 }


  t 0


  t 0 + h


      O t h e r C C F e e s ˆ  b , t 0 + h
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