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Introduction

Politicians and pundits have been casting blame and pointing fingers at a variety of sources that
contributed to the collapse of Silicon Valley Bank (SVB), which also resulted in contagion at other
financial institutions with similar balance sheet structures. Rather than point blame, it seems like a
better idea to examine the way that SVB monitored and managed interest rate risk (IRR) and
liquidity risk utilizing their internal asset liability management (ALM) processes. This article will
evaluate SVB’s 2022 10-K and other sources to identify some of the key interest rate and
liquidity risk drivers that led to their failure.

Background

Banks operate under specific regulations requiring senior management to assess the interest rate
risks embedded in their institution’s balance sheet. Most banks charter an Asset Liability
Management Committee (ALCO) to monitor and manage these risks. Larger and more complex
banking organizations often form a tactical ALCO which might meet weekly and a strategic ALCO
which might meet monthly. An ALCO at a smaller bank might only meet quarterly depending on
the nature and degree of IRR at their institution.

The explanation of why SVB collapsed is pretty straight forward. As interest rates rose, they
incurred substantial unrealized losses on their securities portfolio, which was primarily invested in
relatively safe (from a credit risk perspective) U.S. Treasury securities and Agency-guaranteed
residential mortgage-backed securities (RMBS). Accounting standards did not require the bank to
recognize these losses in current earnings, but they did reduce the bank’s overall level of tangible
equity capital. Banks are required to maintain certain levels of capital to protect against losses to
depositors, but at some point, many of the bank’s customers realized the bank’s capital cushion
had been substantially eroded and withdrew their deposits. Frenzied social media posts
encouraging depositors to withdraw their funds appears to have exacerbated the bank’s
difficulties in retaining customer balances. Ultimately this run on SVB’s deposits destroyed alll
confidence in the bank’s ability to manage its funding needs and the state of California closed the
institution.

There were a lot of moving parts that led to SVB’s failure, many of which were readily apparent

by examining the bank’s public disclosures. Let’s look at SVB’s 2022 10-K to see if it’s possible to
identify disclosures that should have indicated problems related to liquidity and interest rate risk.
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Interest Rate Risk

Let’s start by evaluating SVB’s market risk management framework described in the 10-K. Market
risk also incorporates exposures to changes in equity values, foreign exchange rates and
commodity prices, but we will focus on their interest rate risk exposures.

“Interest Rate Risk Management — Market risk is defined as the risk of adverse
fluctuations in the market value of financial instruments due to changes in market
interest rates. Interest rate risk is our primary market risk and can result from
timing and volume differences in the repricing of our rate-sensitive assets and
liabilities, widening or tightening of credit spreads, changes in the general level of
market and benchmark interest rates and the shape of the yield curve.
Additionally, changes in interest rates can influence the rate of principal
prepayments on mortgage securities, which affects the rate of amortization of
purchase premiums and discounts. Other market risks include foreign currency
exchange rate risk and equity price risk (including the effect of competition on
product pricing). These risks and related impacts are important market
considerations but are inherently difficult to assess through simulation results.
Consequently, simulations used to analyze the sensitivity of net interest income (NII)
to changes in interest rates will differ from actual results due to differences in the
timing and frequency of rate resets, the magnitude of changes in market rates, the
impact of competition, fluctuating business conditions and the impact of strategies
taken by management to mitigate these risks.”

Tools of the Trade

The main tools that banks use to measure and manage interest rate risk are net interest income
(NII) forecasting and economic value of equity (EVE) modeling. Let’s look at SVB’s disclosures on
interest rate risk measurement:

“Model Simulation and Sensitivity Analysis — Both EVE and NIl measures rely
upon the use of models to simulate cash flow behavior for loans and deposits.
These models were developed internally and are based on historical balance and
rate observations. As part of our ongoing governance structure, each of these
models and assumptions are periodically reviewed and recalibrated as needed to
ensure that they are representative of our understanding of existing behaviors. A
specific application of our simulation model involves measurement of the impact of
changes in market interest rates on the EVE. EVE is defined as the market value of
assets, less the market value of liabilities. Another application of the simulation
model measures the impact of changes in market interest rates on NIl assuming a
static balance sheet, in both size and composition, as of the period-end reporting
date. In the NIl simulation, the level of market interest rates and the size and
composition of the balance sheet are held constant over the simulation horizon.
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Simulated cash flows during the scenario horizon are assumed to be replaced as
they occur, which maintains the balance sheet at its current size and composition.
Investment portfolio cash flow is based on a combination of third-party
prepayment models and internally managed prepayment vectors depending on
security type. Based on a historical deposit study of our clients, we make certain
deposit balance decay rate assumptions on demand deposits and interest-bearing
deposits, which are replenished to hold the level and mix of funding liabilities
constant. These assumptions may change in future periods based on changes in
client behavior and at management's discretion.”

The highlighted statements above show that SVB did attempt to evaluate depositor behaviors
over time, but it’s important to note that this historical analysis was conducted over a period when
interest rate volatility was very low.

Let’s look at their NIl results and explanation:

Estimated Percent Increase /

Change in interest rates (bps) |Decrease) in NIl
December 31, 2022:
+200 35%
+100 18
-100 (1.8)
-200 (5.8)
December 31, 2021:
+200 229%
+100 10.9
-100 (6.4)
-200 (8.6)

“12-Month Net Interest Income Simulation — NlI sensitivity is measured as the
percentage change in projected 12-month NIl earned in +/-100 and +/-200
basis point interest rate shock scenarios compared to a base scenario where
balances and interest rates are held constant over the forecast horizon. The
reduction in our NIl asset sensitivity for each parallel rate shock scenario above is
primarily driven by the shift in our funding mix towards interest-bearing deposits
and short-term borrowings, increase in deposit beta assumption relative to
December 31, 2021, termination of our pay fixed swaps portfolio and the
extension of our fixed income portfolio as a result of higher rates, partially offset
by growth in variable rate loans.”

To summarize SVB’s asset/liability position at the end of 2022:
e Their funding mix relied on deposits and short-term borrowings.
e Deposit beta assumptions were increased (deposit betas measure the correlation of

deposit rates, which are determined by management, with the actual movement in market
rates).
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e Pay-fixed interest rate swaps used to hedge IRR in the investment portfolio were
terminated.

e  Maturity of their bond portfolio was extended during a rising interest rate environment.

With the backdrop of increasing rates, the Fed’s persistent messaging that they would be
aggressive in bringing inflation down, and the inversion of the yield curve, SVB’s decision to
increase reliance on short term borrowing, terminating swap hedges and extending the maturity
of the bond portfolio is baffling. History tends to repeat itself and recent developments have
some of the hallmarks of the S&L crisis that unfolded in the late 1980s and early 1990s.

Liquidity Risk Management

Liquidity risk management is the ability to raise money at a reasonable price at any time. Banks
are required by regulation to have formal policies to monitor and manage liquidity risk, and
SVB’s 10-K describes some of their processes. However, unlike interest rate risk where you can
quantify the amount of risk and see the results when interest rates move, no amount of liquidity
planning can predict what will happen during a crisis. The plan may or may not work. The latter
being the case with SVB. Nevertheless, it's better to have a plan ready when in the midst of a
brewing crisis.

Let’s review the sources of funds banks can utilize and then look at SVB’s funding mix. Banks can
raise funds from a variety of sources:

e Non-maturity deposits such as checking, savings or money market accounts. Checking
accounts, or demand deposits, allows the customer to withdraw their money without any
advance notice and may or may not pay interest. Savings accounts generally pay higher
rates of interest than demand deposits but place limits on the frequency of withdrawals.
Money market accounts generally pay even higher rates than savings accounts and permit
limited withdrawals but usually require minimum balances to be maintained.

e Time deposits, also called certificates of deposit (or CDs), have a contractual maturity
date. Customers incur a penalty (usually forsaking any earned interest) if these deposits
are withdrawn prior to maturity.

e  Wholesale funding sources:

o Brokered deposits — out-of-market deposits obtained from brokers
o Borrowings that require pledging collateral to obtain funding:

FHLB Advances

= Repurchase agreements

Public deposits

Federal Reserve discount window

0 Interbank borrowing such as the Fed Funds market, which typically does not
require collateral unless one counterparty is credit-impaired

o Internet deposits/listing services

o Jumbo CDs — time deposits in excess of the $250K deposit insurance threshold
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0 Reciprocal deposit programs such as CDARS
e Short term debt financing — issuing commercial paper (or CP) in the capital markets
e Longer term debt financing - issuing notes or bonds in the capital markets
e Equity financing — issuing common or preferred stock in the capital markets

Before we look at their funding mix, let’s look at some of SVB’s disclosures on liquidity in their
2022 10-K:

“Liquidity — The objective of liquidity management is to ensure that funds are
available in a timely manner to meet our financial obligations, including, the
availability of funds for both anticipated and unanticipated funding uses as
necessary, paying creditors, meeting depositors’ needs, accommodating loan
demand and growth, funding investments, repurchasing securities and other
operating or capital needs, without incurring undue cost or risk, or causing a
disruption to normal operating conditions. We regularly assess the amount and
likelihood of projected funding requirements through a range of business-as-usual
and potential stress scenarios based on a review of factors such as historical
deposit volatility and funding patterns, present and forecasted market and
economic conditions, individual client funding needs and existing and planned
business activities . . .

... We maintain a liquidity risk management and monitoring process designed to
ensure appropriate liquidity to meet expected and contingent funding needs under
both normal and stress environments, subject to the regular supervisory review
process. Our liquidity requirements can also be met through the use of our
portfolio of liquid assets. Our definition of liquid assets includes cash and cash
equivalents in excess of the minimum levels necessary to carry out normal business
operations, short-term investment securities maturing within one year, AFS and
HTM! securities eligible and available for financing or pledging purposes with a
maturity in excess of one year and anticipated near-term cash flows from
investments.”

Now let’s take a look at SVB’s liabilities and funding mix, with a few clarifications:

e The dollar amounts are in millions.

e SVBs balance sheet size was $211.8 billion.

e We have only focused on the deposits since that is at the heart of the problem and we
believe the following quick analysis will support this contention.

e The 10K states they can use their “... AFS and HTM securities eligible and available for
financing or pledging purposes with a maturity in excess of one year...” for liquid assets.
SVB did sell their AFS securities to raise cash which led to the announcement of their
portfolio loss. Clearly this is another source of liquidity but the realized losses drew
attention to the large unrealized losses still embedded in the portfolio.
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Deposits

The following table presents the composition of our deposits as of December 31, 2022, and December 31, 2021:

December 31,

(Dollars in millions) 2022 2021

Noninterest-bearing d d S 80,753 5 125,851
Interest-bearing checking and savings accounts 32,916 5,106
Money market 52,032 54,842
Money market deposits in foreign offices 51 696
Sweep deposits in foreign offices 664 969
Time 6,693 1,739
Total deposits $ 173,109 $ 189,203

Recall the concept of NMD. If the customer has the right to withdraw these funds, are they
considered to be a stable funding source? Terms like sticky or core deposits are often used to
describe these funds. Banks conduct statistical studies to estimate how stable/sticky /core these
funds over long-term rate cycles. These studies indicated that SVB deposits were sticky in the long
term, but did not address depositor behaviors in the short term when faced with a rapid
deterioration in the bank’s financial condition.

The interest-bearing deposits may have a contractual maturity but when a bank is perceived as
failing then customers will still demand their money and are willing to pay any contractual
breakage penalty for the return of their principal. In addition, a disclosure in the 10-K showed
that a substantial portion of time deposit balances were uninsured, making them even less sticky:

Time Deposits

The maturity profile of our time deposits as of December 31, 2022, is as foliows:

December 31, 2022

More than More than six
Three months three months months to More than
(Dollars in millions) or less to six months twelve months twelve months Total
U.S. time deposits in excess of the FDIC insured amount $ 902 S 283 § 127 § 4 8 1,316
Non-U.S. time deposits in excess of insured amount 4,525 244 336 —_ 5,105
Remaining time deposits 159 56 50 7 272
Total time deposits $ 5586 $ 583 $ 513 $ 11 § 6,693

In fact, overall there was an extraordinarily high level of uninsured deposits at SVB. The table
below illustrates how reliant the bank was on these types of balances, which are notoriously prone
to running out of a bank at the first sign of trouble2:
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Top US banks by proportion of uninsured deposits
Limited to US banks with at least $50 billion in assets at Dec. 31, 2022
Ranked by call report data

Uninsured deposits'
Call report data before
excluslons, public
filings data
Proportion Loans AOCI
of total +HTM
deposits securities/ Proportion Tangible
Total after Preferred total of total equity
assets excluslons deposits deposits capital  ratlo
Company (top-level ticker) ($B) ($8) (%) (610 (%) ($B) (%) (%)
@ Silicon Valley Bank 200.0 151.6 93.8 0.0 944 1.9 10.6 .27
Bank of New York Mellon (BK) 3246 151/156.6 92.0/82.3 0.7 312 -4.4 21.5 6.24
State Street Bank and Trust Co. (STT) 298.0 148.9 91.2 0.0 400 -3.4 181 6.16
@ Signature Bank 10.4 79.5 89.3 14 933 20 181 7.26
Northern Trust Co. (NTRS) 154.5 419 81.6 0.0 545 -5 13.0 6.62
Citibank NA (C) 1,766.8 508.2 737 2.0 64.6 -29.9 181 8.62
CIBC Bank USA (CM) 50.9 30.0 731 01 871 -0.3 4.5 nie
HSBC Bank USA NA (HSBA) 1624 94.2/86.9 70.6/65.2 01 474 <26 12.8 9.52
City National Bank (RY) 96.5 531 70.3 0.3 93.6 -1.6 17.3 6.65
First Republic Bank (FRC) 2126 119.5 67.4 0.6 106 -0.3 17 an
East West Bank (EWBC) 64.1 351/26.8 65.8/50.2 3.9 911 -0.8 n3 8.52
BMO Harris Bank NA (BMOY 177.0 88.6 60.5 3.0 727 -35 16.9 8.87
Comerica Bank (CMA) 85.5 45.5 60.4 01 728 -37 40.7 4.85
Western Alliance Bank (WAL) 6.7 311/29.5 56.3/53.4 0.4 1017 -07 10.6 7.52
Frost Bank (CFR) 53.0 238 53.6 1.5 446 1.3 335 4,60
Banco Popular de Puerto Rico (BPOP) 56.1 281 53.1 16.2 583 -24 524 3.02
@ MUFG Union Bank NA (USB)* 104.4 437 53.0 35 70.5 0.0 04 10,29
Zions Bancorp. NA (ZION) 89.5 37.6 52.2 17 93.2 -31 38.5 4.33
JPMorgan Chase Bank NA (JPM) 3,201.9 1,057.9 52.0 43.6 64.3 -18.0 6.2 8.32
U.S. Bank NA (USB)* 585.1 2343 514 9.0 90.6 -1.2 19.7 5.81
Synovus Bank (SNV) 59.6 25.1 50.7 6.5 89.3 1.4 23.5 6.74
@ Bank of the West (BMO)* 91.6 36.6 50.7 6.3 83.4 -2.9 338 573
KeyBank NA (KEY) 187.6  75.6/67.1 50.0/44.4 8.0 887 -6.0 30.2 5.66
Fifth Third Bank NA (FITB) 206.3 88.3/69.4 48.4/38.0 6.6 723 -51 23.8 7.20
Goldman Sachs Bank USA (GS) 487.0 168.0/128.7 47.6/36.5 0.0 46.5 -1.2 2.2 9.57
Citizens Bank NA (CFG) 226.4 88.9 41.5 9.6 91.6 -4.5 19.3 710
Manufacturers and Traders Trust Co. (MTB) 200.3 79.4/74.2 471/44.0 né 874 -0.8 4.1 8.21
First Horizon Bank (FHNY 78.7 30.3 46.2 5.1 926 -4 15.9 8.35
Bank of America NA (BAC) 2,418.5 909.3/617.6 46.1/31.3 25.2 82.0 -18.4 9.5 710
Huntington National Bank (HBAN) 1823 84.6/47.3 45.6/255 4.1 20.8 -31 1.5 6.46

@ Acquired, failed companies
Data compiled Mar, 13, 2023,

SVB’s 10-K provided this statement on overall levels of uninsured deposits as of year-end 2022:
“Uninsured Deposits in U.S. Offices — As of December 31, 2022, and December

31, 2021, the amount of estimated uninsured deposits in U.S. offices that exceed
the FDIC insurance limit were $151.5 billion and $166.0 billion, respectively. As of
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December 31, 2022, and December 31, 2021, foreign deposits of $13.9billion
and $16.1 billion, respectively, were not subject to any U.S. federal or state
deposit insurance regime. The amounts disclosed above are derived using the
same methodologies and assumptions used for regulatory reporting requirements.”

Looking at how SVB analyzed and determined how stable these funds were will likely be a key
component of any post-failure forensic report.

Now let’s look at the positions held in the investment portfolio:

Cash and cash equivalents S 13,803 S 14,586
Available-for-sale securities, at fair value (cost of 528,602 and $27,370, respectively, including 5530 and 561 pledged as collateral,

respectively) 26,069 27,221
Held-to-maturity securities, at amortized cost and net of allowance for credit losses of $6 and $7 (fair value of 576,169 and 597,227,

respectively) 91,321 98,195
Non-marketable and other equity securities 2,664 2,543
Total investment securities 120,054 127,959

It doesn’t take much imagination here to see what happened. The investment portfolio was $106
billion (the cash line item is removed) at year end 2022. Customers started demanding their
money when word got out about the supposed demise of SVB. As can be clearly seen, the total
deposits on hand at year-end 2022 were far greater than the size of the investment portfolio.
Assuming the entire amount of deposits were withdrawn all at once (an admittedly extreme
assumption), SVB would have been underfunded by almost $160 billion.

This obviously raises a lot of questions. With an approximately $106 billion investment portfolio
made up of securities, why wasn'’t this collateral mobilized to borrow in the repo market, the FHLB
or from the Fed? Since they had a liquidity policy in place, which presumably included a liquidity
contingency plan (LCP) in case of funding emergencies, were the proper steps taken to execute
the plan? What were the early warning indicators and triggers in the LCP2 What assumptions
supported management’s strategy to extend the maturity of the investment portfolio, cancelling
hedges and relying on short term funding in a rising rate environment?

Conclusion

This analysis has attempted to provide a measured view of the unique factors at SVB that
unfolded over the past few months as opposed to what is being portrayed by politicians and the
media. The 2022 10-K contains a great deal more information than has been evaluated here, but
the point was to highlight the key risk drivers associated with interest rate and liquidity risk. It
seems to be pretty straight forward — SVB did not fully understand the impact of unrealized
losses in their investment portfolio, and uninsured depositors lost faith in the bank and pulled their
money out. The Fed plans to release an assessment report by May 2023 that will most likely
address other issues that are not covered here such as capital adequacy, liquidity stress testing,
and the scope of regulations for mid-sized banks. While credit risk does not seem to be a major
factor at this point, many of SVB’s customers were start-up tech ventures with unique credit needs,
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and without a bank like SVB to underwrite their borrowing needs it is unclear how they will
continue to fund their operations and service existing debt, potentially leading to higher rates of
delinquencies and defaults. It would be a fairly certain bet that the Fed’s report will be a lot
longer than these nine pages!

References

1 AFS stands for Available-for-Sale and HTM stands for Held-to-Maturity. These are accounting
terms and banks have to classify individual securities as AFS or HTM. The following is from the
SEC’s website: “HTM securities, which management has the intent and ability to hold until maturity,
are carried at amortized cost. AFS securities are carried at fair value and unrealized gains and
losses are reported as net increases or decreases to accumulated other comprehensive income

(AOCI).”

The Federal Reserve passed reforms to bank capital and liquidity rules in October 2019 that
allowed banks with assets under $250 billion to opt out of including Accumulated Other
Comprehensive Income (AOCI) from regulatory capital — an option that SVB exercised for their
financial reporting.

2 https:/ /www.spglobal.com /marketintelligence /en /news-insights /latest-news-headlines/svb-
signature-racked-up-some-high-rates-of-uninsured-deposits-747476 39
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