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Interest Rate Risk Modeling:  What are we after?

• Risk to Earnings:
o The repricing of the rates at which assets earn interest income and the rates at which 

liabilities generate interest expense is the nexus of interest rate risk.  This repricing is 
ever-present, and occurs independently of changes in market rates.  This exercise 
compares the projections of interest income & interest expense (usually over a 12 
month and/or 24 month period) to a baseline case in order to quantify the effect of that 
repricing.  Multiple projections, simulating multiple interest rate environments, are 
required to be performed.

• Risk to Capital (Economic Value of Equity):
o This exercise ignores income & expense considerations and concerns itself with the 

valuation changes that occur when market rates change.  This Economic Value of Equity 
(EVE) is simply the difference when the present value of liabilities is subtracted from 
the present value of assets.  Since changing interest rates cause changes in these 
present values, the residual (capital) changes, too.  Conceptually, this exercise is 
intended to capture risk of a longer-term nature than what might be revealed through a 
one or two year income projection.
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What, me worry?   Our reports look great!

“…using unrealistic or overly optimistic 
assumptions in IRR systems can result in an 
inaccurate picture of a bank’s risk exposure, 
potentially resulting in flawed A/L Management 
strategies.”

FDIC Supervisory Insights - Winter 2014
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Whether your reports look “good” or “bad”, assumptive inputs 
require your review:

• Reinvestment Rates
• Discount Rates (EVE)
• Asset Prepayments (embedded optionality)
• Rate Sensitivities
• Time Lags
• Non-Maturing Deposit “Maturity” Distribution

Institution Specific
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Common Weaknesses Found During Review of Assumptions

• Use of peer averages without consideration of bank-specific 
factors

• Lack of differentiation between rising and falling rate 
scenarios

• Over-simplification of balance sheet categories leading to 
potentially faulty analysis

• Lack of qualitative adjustment factors to historic data (e.g. not 
considering a higher run off factor for surge deposits)

• Inadequate sensitivity testing to evaluate how results would 
change in response to changes in critical assumptions

Source: FDIC Supervisory Insights from Winter 2014
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A Banker’s Intuition

• Flight to quality, seeking insured investments over alternatives.

• Rate differentials between time deposits, NMD’s, or non-bank 
investments.

• Customer decisions to park funds in NMD’s until rates rise.

• Impact of early withdrawal penalties on C.D.’s.

• Changes in technology, demographics, and competition.

6

Qualitative Adjustments for Key Assumptions
Applied to historically based analysis to account for unique 
bank-specific or environmental characteristics
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• What these are:
o For earning assets, these are the rates associated with newly 

acquired or repricing assets.  These should accurately reflect 
current, “real-life” conditions.

o For paying liabilities, these should reflect the rates that your 
bank is paying for deposits.

• Why these are important:
o For earnings projections, these describe the “new” rates at 

which assets will earn and liabilities will cost when these 
elements reprice.  Crucial for estimating futures changes to 
income and expense.

Reinvestment Rates
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• What these are:
o The rates at which future cash flows are discounted back to a 

present value.   The Baker IRRM uses each account’s 
reinvestment rate for its discount rate.  For NMD’s, the FHLB 
one-year advance rate is used.

• Why these are important:
o Accurate discount rates are an essential part of determining 

the market value (fair value) of any interest rate related item 
on the balance sheet.  These fair values are essential in 
determining an institution’s EVE.  

Discount Rates
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• What these are:
o The early, unscheduled return of principal of an earning asset.  

Prepayments on loans and mortgage-related securities are the 
usual source of these cash flows.

• Why these are important:
o When a loan or security returns principle ahead of schedule, 

this affects the instrument’s yield, duration, and average life.  
Rate sensitive cash flow volumes are also impacted.  This 
characteristic is known as optionality. 

Asset Prepayments
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• What these are:
o Modeling techniques recognize that scenario rate changes do 

not apply uniformly to all elements of the balance sheet.  
Pricing betas make it possible to apply the appropriate amount 
of change to the appropriate account.

• Why these are important:
o Applying a universal rate change to all rate-related accounts 

could significantly misstate actual changes in income and 
expense.  These rate sensitivities help replicate actual account 
behavior and their accuracy can have major impacts on 
modeling results.

Rate Sensitivities (Betas)
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• What these are:
o Time lags describe the amount of time before a change in the 

rate environment makes its way to a specific account.

• Why these are important:
o The timing of the imposition of rate changes directly impacts 

interest income and/or interest expense for a given time 
frame.  Lags should reflect actual market conditions rather 
than management’s hopes.

Time Lags
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• What this means:
o Lacking a specific, single maturity date, NMD’s are modeled as 

if various portions of them actually “matured” in various 
future periods or time buckets. Alternatively, decay rates can 
be applied to NMD balances to approximate a similar 
outcome.

• Why this is important:
o These assumptions allow NMD’s to be modeled in a more 

realistic manner than their definition would suggest.  
Duration, average life, and rate sensitive balances all result 
from these assumptions and are of critical importance for 
both EVE at risk and earnings projections.

When do Non-Maturing Deposits Mature? 
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• Deposit assumptions have a significant impact on 
Interest Rate Risk measurements.

• It is difficult to establish accurate assumptions for 
use in modeling future non-maturity deposit 
behavior (betas and average lives)

• The current environment may provide misleading 
data for banks if data trends are not properly 
analyzed

• To ensure inadequate assumptions will not 
“mislead” our measurement of IRR, assumptions 
should be annually stress tested

Deposit Assumption Stress 
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Sensitivity Testing: Non-Maturity Deposits
Whatever Baseline Assumptions You Use, Stress Test Them

“Institutions should incorporate “stressed” assumptions for 
non-maturity deposits in IRR models” …FDIC

• Three Ways to Stress NMD Assumptions (Sensitivity Tests)
1. Ratchet up pricing betas (shift sensitivities) and reduce time 

lags in order to mimic an aggressively competitive environment 
for NMD

2. Reduce Average Life (and Duration) Assumptions in order to 
assess the EVE impact of lower duration liabilities

3. Simulate a “migration” of NMD balances into more rate 
sensitive funding (time deposits or wholesale funding)… 
considered to be the most realistic depiction of what may 
happen in the next rate cycle
• Demographics
• Access to information
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Estimating NMD Betas Using Call Report Data
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Case Study:
NMD Rate Sensitivity Assumption Stress Test

Unstressed Case
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Case Study:
NMD Rate Sensitivity Assumption Stress Test

Stressed
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Case Study:
Assumption Stress Impact on Earnings at Risk

Unstressed Case

Stressed
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Case Study:
NMD Average Life (Decay) Assumption Stress Test

What happens if we change the NMD Maturity Distributions (Avg Life) assumptions?

Unstressed Case (5.4yr Avg. Life)

Stressed (1.3yr Avg. Life)
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Case Study:
Assumption Stress Impact on Economic Value of Equity

Unstressed Case (5.4yr Avg. Life, 1.67 Eff. Dur.)

Stressed (1.3yr Avg. Life,  0.59 Eff. Dur.) 
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Asset/Liability Management
Part 5
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What is Liquidity? 

• Liquidity – The ability to obtain funds at a 
reasonable price within a reasonable time 
period to meet obligations as they become 
due. 

• How quickly can an asset be converted to cash 
AND at what cost? 
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What is Liquidity Risk?

• Liquidity Risk:
o The Risk that sources of funds will be unable to 

meet the institution’s needs for outflow of 
funds.

o Bank’s must ensure that sufficient funds are 
available at a reasonable cost to meet potential 
demands from both funds providers and 
borrowers.

A Bank’s Liquidity Position - Asset Based vs. Liability Based

24

Asset Based Liquidity

• Excess cash and due from 
banks

• CDs at other banks
• Federal Funds Sold
• Investments
• Loans

How liquid are each of the assets 
above?

Liability Based Liquidity

• Core Deposits
o NMDs 
o CDs / Time Deposits

• Wholesale Funding Sources
o Brokered CDs
o Listing Service / Internet CDs
o CDARs
o FHLB Borrowings
o Repurchase Agreements
o Federal Funds Purchased
o Public Funds

What events can occur that change 
our liability based liquidity sources?
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Sources and Uses of Funds

Sources of Funds

• Core Deposit Inflows
• Cash Flows from Loans and 

Investments
• Sale of Loans and 

Investments
• Wholesale Funding

o Brokered CDs
o FHLB Borrowings
o Repurchase agreements
o Federal Funds Purchased
o Public Funds

Uses of Funds

• Deposit Outflows
• NMD Withdrawals
• CD Maturities

• Loan Commitments
• Loan Growth
• Fixed asset expansion
• Investment Purchases
• Maturing Borrowings

Factors Influencing Liquidity Needs

Potential Deposit Losses:

• The magnitude of uninsured deposits
• Deposit ownership by type of depositor
• Large deposits held by any single customer
• Seasonal or cyclical patterns in deposit flows
• The sensitivity of deposits to interest rate changes
• Funding loan commitments and other off balance sheet 

commitments

New Loan Demand:

• Unused commercial credit lines outstanding
• Unused consumer credit card lines
• Business activity and growth within the trade area
• Aggressiveness of the bank's call program
• Funding borrowing against unused loan 

commitments

Factors Influencing Liquidity Needs
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Liquidity Crises:

• High levels and rising trends in delinquent (problem) 
loans

• High levels and rising trends in loan charge-offs
• Significant concentrations in loans (to single 

borrowers or industries)
• High loan growth
• Weak management controls
• Aggressive accounting practices

Factors Influencing Liquidity Needs:
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1. Management assumes excessive risk in either the loan 
portfolio or by mismatching asset and liability 
maturities;

2. The bank reports a decline in earnings;
3. The media publicizes the bank's problems;
4. Depositors get nervous and the bank begins to pay 

higher rates to keep customers from moving or to 
attract new deposits;

5. Earnings decline further with non-accruing loans and a 
reduced net interest margin; and

6. Uninsured depositors move their funds

Serious Liquidity Problems
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Liquidity Evolution - 1979

• Supervisory Guidance on Liquidity and other CAMEL component 
ratings were established.  

• Examiners focused more on the amount of on-balance sheet 
liquidity rather than liquidity risk management programs.

• Measurement Systems: Static Balance Sheet Ratios (Liquidity Ratio)

• Asset based liquidity sources
o Loans – Illiquid
o Investments – Liquid

• Source of Funding – CORE DEPOSITS
o Other sources of funding not widely used

30
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Liquidity Evolution - 2019

• Measurement Systems: Forward-Looking Cash Flow Analysis & 
Stress Testing

• Core Deposits are still the main source of a community bank’s 
funding.  

• Diversified funding is OK!
o FHLB Borrowings
o Brokered CDs
o Other Wholesale Funding Sources

• On-balance sheet liquidity amount still important, but risk 
management practices much more important. 
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Cash Flow Analysis: Sample – Base Case
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Cash Flow Analysis: Sample – Stressed Scenario
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Remember This…Section 337.6

Two main restrictions

1. Brokered Deposit Restriction
o Cannot continue to

• Accept
• Renew
• Roll over

o Unless FDIC grants a waiver
o Waiver option only applies to Adequately Capitalized Institutions
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2. Interest Rate Restriction
o Cannot pay rates that exceed National Rate Cap

• National Rate + 75bps
• Unless…FDIC determines the market area is “High Rate”

• Local deposits only

Adequately Capitalized: Contingent Funding Sources Are Affected

Funding 
Sources

FHLB Line 
(Secured)

Correspondent 
Bank Line 

(Unsecured)

FRB 
Discount 
Window 

Availability 
(Secured)

Listing 
Service 

Deposits

Brokered 
Deposits

Adequately 
Capitalized 

Effects

Collateral 
requirements 

change 
(haircuts and 

delivery)

Terminated due 
to deteriorated 

financial 
position

Reduced Line 
and/or higher 

collateral 
requirements

Restrictions 
per Part 337.6 
(National Rate 

Caps)

Restrictions 
per Part 

337.6 (Need 
waiver 

from FDIC 
to accept or 

renew)
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Home Study Problem Introduction
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Home Study Problem Introduction: Part 1 – Int. Rate Analysis

Interest Rate Analysis
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Home Study Problem Introduction: Part 2 - UBPR

Uniform Bank Performance Report (UPBR) Analysis

• UBPR’s are generated from a bank’s Call Report which is filed every 
quarter (March 31st, June 30th, September 30th and December 31st)

• Can be found on the FFIEC Website: https://www.ffiec.gov/ubpr.htm
o Scroll down then look for link that says “To obtain a UBPR for a 

bank or to view any of the other UBPR statistical reports simply 
selected UBPR Reports.”
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Home Study Problem Introduction: Part 2
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Find Your Bank’s UBPR to Complete this Section
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Home Study Problem Introduction: Part 2
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Home Study Problem Introduction: Part 3 - IRR
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Questions??? 
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