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Chapters 10 and 11 examined how credit risk can threaten the salvency of an FI

%pter looks at the problems created by liquidity risk. Unlike risks that threaten

solvency of an FI, liquidity risk is a normal aspect of the everyday manage-
*mﬂm of an Fl. For example, DIs must manage liquidity so they can pay out cash as
d&pm*t haolders request withdrawals of their funds. Only in extreme cases do liquidity
risk problems develop into solvency risk problems where an FI cannot generate suf-
ficient cash to pay creditors as promised. This chapter identifies the causes of liquid-
ity tisk on the liability side of an Fi's balance sheet as well as on the asset side. We
discuss methods used to measure an FI's liquidity risk exposure and consequences of
extreme liquidity risk (such as deposit or liability drains and runs) and examine regu-
larory mechanisms put in place to ease liquidity problems and prevent runs on Fls.
Moreover, some Fls are more exposed to liquidity risk than others. At one extreme,
depository institutions are highly exposed; in the middle, life insurance companies are
maderately exposed; and at the other extreme, mutual funds, hedge funds, pension
funds, and property-casualty insurance companies have relatively low exposure. How-
ever, these Fls are certainly exposed te some liquidity risk. While the focus of the
discussion is liquidity of risk at depository institutions, we discuss the unique aspects
of liquidity risk in other types of institutions as well. The Industry Perspective box
shows some of the issues J. P. Morgan Chase considers in evaluating its liquidity risk.
As you go through this chaprter, you will see many of the measures described that are
included as part of J. P. Morgan's liquidity risk management strategies.

The financial crisis of 2008-09 was, in part, due 1o liquidity risk. As mortgage and
mortgage-backed securities markets started to experience large losses, credit markets
froze and banks stopped lending to each other at anything but high overnight rates.
The overnight London Interbank Offered Rate (a benchmark rate thart reflects the
rate at which banks lend to one another) more than doubled, rising from 2.57 per-
cent on September 29, 2008, to an all time high of 6.88 percent on September 30,
2009. Banks generally rely on each other for cash needed to meet their daily liquid-
ity needs. Interest rates on interbank horrowings are generally low because of con-
fidence that financial institutions will repay each other. However, this confidence
broke down during the financial crisis. Withour interbank funding, banks became
reluctant to lend to other credit markets, resulting in a more general and widespread
liquidity crisis.
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Industry Perspective

Liquiglty risk Is the risk that the Firm will be unable to
meet its contractual and cantingent obligations. Liguld-
ity risk management is intended to ensure that the Firm
has the approprlate amount, compasition and tener of
funding snd liquldity in support of Its assets. . . .

LCR and NSFR: 1 December 2010, the Basel Committee
imtroduced two new measures of liquldity risk: the liquld-
Ity coverage ratio [("LCR™, which ia Intended to measure
the amount of “High guallty llquld assets” HGLA") hela
by the Firm In relation to estimated met cash outflows
Althin 8 30-day periad during an acuts stréss event; anc
the met stable funding ratio ["NSFR") which 18 rtended
{0 measure the "svailagle” amount of statle funding
ritmtiva to the "required” amount of stable funding aver
a ana-year norizan, The standards require that the LCR
i@ no lower than 100% and the NSFR be greater than
100% Unaar the final rules, the LCR is required 18
ho BO% at January 1, 2015, Increasing Dy 10% ench year
until reaching 100% at January { 7047 At March 31, 2015,
the fully phasad-in US. LCR
hased on s current understanding of the final rue. The
Firm's LCR may fluciuate from periog-to-pernod due 1o
rarmal flows from cllent activity. ©n October 31, 2074,
the Basel Committes |ssued the final standarg for the
MNSFR which will become a minimum siandard by Janu-
ary 1, 2018, The U.S. Banking Regulators are expected 1o
issue 3 ofopasal on the NSER that would outling require-
ments specific to LS. banks.

the Firm was compliant witl

HOLA: HOLA 5 the estimated ameount of assats (hnt
qualiify for Inclusion Im the-U.S, LCR. HGLA primarlly
consists of cash and certaln unencumberad high guai-
ty liguid gssats as definad (0 the rule.As af March 31
2015, HOLA was estimated o De approdimately 5614
billlan: me determined under the WS, LCR final rule
compared with $600 billicn as of December 31, 2014
The increase in HOLA was due to higher cash balances
jargely drlven by maturities and pay downs of invest-
ment securities. . . . In additlen to HQLA, as of March 31,
2018, the Firm has approximately %279 billion of unen-
cumbered marketable securitles, such as equity securl-
tes and fixed income debt securitles, available to raise
llquidity, If required. Furthermore, the Flrm rnalntains

borrowing capacity ot vanaus Fedoraf Home Loan
Banks ("FHLBe"), the Federal Reserve Bank discount
window and varlaus other central Danks as 2 result of
caliateral pledged by the Firm o such Danks. Althaugh
syallable, the Firm does not view the borrawing capac-
ty at the Federal Resarve Bank discount window and
the various other central banks as A primary source
af llquidity. As of March 31, 2015, the Firm's remalning
borrowing capaclty at various FHLBs and the Federa
Resarve Bark discount winaoWw Wwab approximately

%151 plllion. . ..

Sources of funds: Management believes that the Firm's
unsecured and secured funding capacity |s sufficlent to
meet its on- and off-balance sheet obligations. The Firm
funds its global palance sheet through diverse SOLICas
of funding inciuding a stable deposi franchise as wall as
secured and unsecured funding In tne capltat markets
The Eirm's loan portiohe is funded with o porfien
of the Flrm's deposits and through securitizations
estate-
related loans, with secured borrowings fram the FHLEBs.

Doenosits In excess of the amaunt wilized 1o fund loans

and. with respect to a portion of the Firm's 1e

are primarlly Invested in the Firmrs mwestment secunies
martfolio or deployed |n<&sn or othes short-term Hguid
irvestments based on thelr Interest rate and liquidity
sk characieristics, Capital markets secured financ-
Ing assets and traging assels are primarily funded by
twe Firm's capital merkets secured financing llabilities,
rading [abilltes and & porvon gf the Firm's long-term
debt and stockholders' eguity. In addition ta funding
capital markets assets, proceeds from the Firm's gebi
and equlty |ssuances are used 1o fund cortain 0ENE
ard other financial and non-financial pssets, of may oe
invested in the Firm’s investment securitles portfolio.

Deposits: A key strength of the Firm is its diversified
deposit franchise, through each of its lines of business,
which provides a stable source of funding and limits rell-
ance on the wholesale funding markets. As of March 31,
2015, the Flrm's laans-to-deposits ratio was 56%. ...
Source: J.P. Morgan Chase Form 10-Q, March 2015.

httg 'jfinvestor.shareholder.com/jpmorganchase,‘sec.cfm‘?
doctype=Quarterly

CAUSES OF LIQUIDITY RISK

Liquidity risk arises for two reasons: a liability-side reason and an asset-side reasom.
The liability-side reason cccurs when an FT's liability holders, such as depositors or
insurance policyholders, seek to cash in their financial claims immediately. When




fire-sale price

The price received
far an asset that has
to be liquidared (sold)
immediately.

Concept
Questions
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liability holders demand cash by withdrawing deposits, the FI needs to borrow addi-
tional funds or sell assets to meet the withdrawal. The most liquid asset is cash;
Fls use this asset to pay claim holders who seek to withdraw funds. Howevet, Fls
tend to minimize their holdings of cash reserves as assets because those reserves
pay no interest. To generate interest revenues, most Fls invest in less liquid and/
or longer-maturity assets. While most assets can be turned into cash eventually, for
some assets, this can be done only at a high cost when the asset must be liquidated
immediately. The price the asset holder must accept for immediate sale may be
far tess than it would receive with a longer hortzon over which to negotiate a sale.
Thus, some assets may be liquidated only at low fire-sale prices, thus threatening
the solvency of the FL Alternatively, rather than liquidating assets, an FI may seek to
purchase or borrow additional funds.

The second cause of liquidity risk is asset-side liquidity rlsk, such as the ability
to fund the exercise of off-balance-sheet loan commitmerts. As we will describe in
Chapter 16, a loan commitment allows a customer to borrow (take dowr) funds from
an FI (over a commitment period) on demand. When a borrower draws on its loan
commitment, the FI must fund the loan on the balance sheet immediately; this cre-
ates a demand for liquidity. As it can with liability withdrawals, an FI can meet such
a liquidity need by running down its cash assets, selling off other Uquid assets, or
borrowing additional funds. However, replacing deposits with purchased funds may
also be costly in that purchased funds would be obtained at relatively higher interest
rates than what is paid on lost deposits.

To analyze the differing degrees of importance of liquidity risk across Fls, we next
consider liquidity risk problems faced by depository institutions, insurance compa-
nies, and mutual and pension funds.

1. What are the sources of liquidity risk?
2. Why Is cash more ligquid than leans for an FI?

LIQUIDITY RISK AT DEPOSITORY INSTITUTIONS

Liability-Side Liquidity Risk

As discussed in Chapter 2, a depository Institution’s {DI’s) balance sheet typically has
a large amount of short-term liabilitles, such as demand deposits and other transaction
accounts, which fund relatlvely long-term assets. Demand deposit accounts, maoney
market deposit accounts {MMDAs), and other transaction accounts are contracts
that give the holders the right to put their claims back to the DI on any given day
and demand immediate repayment of the face value of their deposit claims in cash.
Thus, an individual demand deposit account holder with a balance of $10,000 can
demand cash to be repaid immediately, as can a corporation with $100 million in its
demand deposit account. In theory, at least, 2 DI that has 20 percent of its liabilities

! Accounts with this type of put option include demand deposlts, NOW accounts (interest-bearing check-
ing accounts with minimum halance requirements), and money market accounts (checking accounts
often with minimum balance and number-of-checks-wrltteh restrictions). We describe these accounts in
more detail in Chapter 18. Deposltory Institutions typically liguldate deposlt account contracts Immed!-
ately upon request of the customner, Many savings account centracts, hawever, glve a DI some powers to
delay withdrawals by reguiring notlfication of withdrawal a cettain humber of days before withdrawa! or
by Imposing penalty fees such as loss of interest.
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TABLE 12-1
Assets and
Liabilities of U.S.
Banks (in billions
of dollars}

Source; Federal Deposit
Insurance Caorporation
webslre, june 2015

W fdic gov

core deposits
Thase deposits that
provide a DI with a
long-term funding
source,

net deposit draln
The amount by which
cash withdrawals
exceed additions; a net
cash qutflow

Assets Liabllities*
Total cash assets $ 1,924.2 13.06% Total deposits ~ $11,155.56  85.26%
Total securitles 40240 27.31 Borrowlngs 1,580.0 12.08
Total loans 76122 5165 Cther liabliitles 3486 2.66
Other assets 1,178.2 7.98 Tota! liabllities $13,084.1
Total assets $14,736.6

“Excluding bank equlty capital

in demand deposits, MMDAs, and other transaction accounts must stand ready to pay
out that amount by liquidating an equivalent amount of assets on any béhking day.
Table 12-1 shows the aggregate balance sheet of the assets and liabilities of U.S. com-
metcial barks as of March 2015. As seen in this table, total deposits are 85.26 percent
of total liabilities (with 48.24 percent demand deposits, MMDAs, and other transac-
tion accounts), By comparison, cash assets are only 13.06 percent of total assets. Also
note that borrowed funds are 12.08 percent of total liabilities.

In reality, a depository institution knows that normally only 2 small proportion of
its deposits will be withdrawn on any given day. Most demand deposits act as con-
sumer core deposlts on a day-by-day basis, providing a relatively stable or long-term
source of savings and time deposit funds for the DI. Moreavet, deposit withdrawals
may in part be offset by the inflow of new deposits (and income generated from the
OT's on- and off-balance-sheet activities). The DI manager must monitor the resulting
net deposit withdrawals or net deposit drains.? Specifically, over time, a DI manager
can narmally predict—with a good degree of accuracy—the probability distribution of
net deposlt drains (the difference between deposit withdrawals and depasit addi-
tions) on any given normal banking day.’

Consider the two possible distributions shown in Figure 12-1. In panel A of
Figure 12-1, the distribution is assumed to be strongly peaked at the 5 percent net
deposit withdrawal level-this DI expects approximately 5 percent of its net deposit
funds to be withdrawn on any given day with the highest probability. Assume also
that the distribution has a standard deviation of 1 percent. If the distribution is normal,
we can state with 95 percent confidence that the rate of deposit withdrawals will be
between 3 percent and 7 percent (i.e, plus or minus 2 standard deviations.). The DI in
panel A has a mean, or expected, net positive drain on deposits, so its new deposit
funds and other cash flows are expected to be insufficient to offset deposit with-
drawals. The liability side of its balance sheet is contracting. Panel A in Table 12-2
illustrates an actual 5 percent net drain of deposit accounts (or, in terms of dollars, 2
drain of $5 million).

For a DI to be growing, it must have a mean or average deposit drain such that
new deposit funds moare than offset deposit withdrawals. Thus, the peak of the net

2 Also a part of liquidity risk lalthough not as likely to cause an Fl to fall) s an unexpected inflow of funds, For
example, ih 2008 as stock prices fell, investors liquldated their stock investments and deposited these funds
in their banks and credit Lnions. With Interest rates at historic lows, depository institutions faced a problem of
finding sufficlently attractive (in a return sense) loans and securlties In which to Invest these funds

3 Apart from predictable daily seasonality 16 deposit flows, there are other seasonal varlations, many of

which are, 1o a greater or lesser degree, predictable. For example, many retal Dis face above-average

deposit outflows around the end of the year and in the summer {due to Christmas and the vacation sea-
son) Alse, many rural Dis face a deposit inflow-—outflow cycle that closely matches the agricultural cycle
of the local crop or crops. In the planting and growing season, depaosits tend to fall, while in the harvest
season, deposits tend to rise (as crops are sold)




FIGURE 121
Distribution of Net
Deposit Drains

TABLE 12-2
Effect of Net

Deposit Drain on
the Balance Sheet
{in millions of
dollars)
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Panel A Panel B
Probahility Probability
|

|

|
- Q 8% + Net - ~2% 0 + Net
{cash inflow) deposit (cash Inflow) deposlt

drain drain

{cash outflow) {cash outflow)

deposit drain probability distribution would be at a point to the left of zero. See the
-2 percent in panel B in Figure 12-1, where the distribution of net deposit drains
is peaked at -2 percent, or the Fl is receiving net cash inflows with the highest
probability.

A DI can manage 2 drain on deposits in two major ways: (1} purchased liquid-
Ity management and/or (2} stored liquidity management. Traditionally, DI managers
have relied on stored liquidity management as the primary mechanism of liquid-
ity management. Today, many Dls—especially the largest banks with access to the
money market and other nondeposit markets for funds-rely an purchased liquidity
(or liability) management to deal with the risk of cash shortfalls. A more extensive
discussion of Hability management techniques is left to Chapter 18. Here we briefly
discuss the alternative methods of liquidity risk management.

Panel A: Balance Sheet Immediately before and after Deposit Drain

‘Before the Drain After the Draln
Assets Linbilities and Equity Assets Liabilities and Eqtity
Assets 150 Deposlts 100 Assets 15¢ Depeosits =)
Barrowed funds 20 Berrowed furds 20
Other liabilities 5 Other liabilities 5
1, ~aEqtiity S =B SEGEY o
150 150 150 145

Panel B: Adjusting to a Deposit Drain through Purchased Liguidity Management

Assets Liabllities and Equity

Assgts 150 Deposits 95
Borrowed funds 25
Cther iiabilities 5

Equity 25
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Purchased Liquidity Management

A DI manager who purchases liquidity tums to the markets for purchased funds,
such as the federal funds market and/or the repurchase agreement markets,' which
are interbank markets for short-term loans. Alternatively, the DI manager could ssue
additional fixed-maturity wholesale certificates of depesit or even sell some notes
and bonds® For example. Table 12-2, panel A shows 2 DI's balance sheet immed}
ately before and after a deposit drain of $5 million. As long as the total amount of
funds raised equals §5 million, the DI In Table 12-2 could fully fund its net deposit
drain. However, this can be expensive for the DI since it ls paying market rates tor
funds in the wholesale money market to offser net drains on low-interest-bearing
deposits.® Thus, the higher the cost of purchased funds relative to the rates earned
on assets, the less attractive this approach to liquidity management becomes. Fur-
ther, since most of these funds are not covered by deposit insurance, their availabil-
ity may be limited should the depository institution incur insolvency difficulties.
Table 12-2, panel B, shows the DI's balance sheet if it responds to deposit drains by
using purchased liquidity management technigques.

purchased liquidity Note that purchased liquidity management has allowed the DI to maintain its
maneagement averall balance sheet size of 5150 million without disturbing the size and compaosi
An adjustment o a tion of the asset side of (s balance sheet—that 1s, the complete adjustment to the

deposit drain that deposit drain occurs on the Hability side of the balance sheet. In pther words, pur
occuts on the Liability

side of the balance chased liquidity management can insulate the asset side of the balance sheet from
sheet. normal drains on the lability side af the batance sheet. This is one of the reasons for
the enormous growth in recent years of Fl-purchased liquidity management tech
niques and associated purchased fund markets such as fed funds, repurchase agree
ments, and wholesale CDs. (We describe and discuss these instruments in more
detall in Chapter 18) In the early 2000s, tegulators expressed concerns about the
increased use of these (wholesale) funding sources by Dis. Indeed, with the liquid-
ity crunch experienced during the financial crisis, addirional (wholesale) funds were
hard and sometimes impossible to obtain.

Stored Liquidity Management

Instead of meeting the net deposit draln by purchasing liquidity In the wholesale
stored liquidity money markets, the DI could use stored liguidity management. That is, the Fl
management could liquidate some of its assets, utilizing its stored liquidity. Traditionally, US. Dis
An adjustment to 3 have held stared cash reserves only at the Federal Reserve and in their vaults for this
deposit drain that The Federal R ini . . e the Cash
acenrs o the asset very purpose. The Federal Reserve sets raimimur reserve requirements for the cas
side of the balance reserves banks must hold” Even so, Dis still tend to hold cash reserves In excess of

sheet. the minimum required to meet liquidity drains.

4 gecurties companies and institutional investors use the repurchase agreement market extensively for
liquidity management purposes.

+hia disoaunt window i aien @ source of funas Sae the section "Bank Runs the Discount Wingow, and

Dlapabit Insuronce” in

Hor and Chapter 19 for mare diseuegion of the roie of the disCoumnt wirt o,

Wiilhe chiscking accounis pay no espiicl Ifimeest, athar Sarsaclion ACCOUnE FUCh 49 wMon and MMOAS
do. Howeves, Tne ratss paiu are mormaly StcKy, ars slonw 1o ao)iEsd bo changs in marks] imarest rates
and ile below purchased fund rates [see Chapter 18},

7 Currently, the Fed requires 3 percent on the first $103.6 milllon and 10 percent on the rest of & DI's demand
deposit and transaction aecount holdings. The $103.6 milllon figure is adjusted annually along wilth the
growth in bank deposits. The first $14.5 million of the $103.6 miliion is not subject to reserve requirements
{the figures are as of July 2015).




TABLE 12-3
Composition of
the DI's Balance
Sheet {in millions
of dollars)
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Panel A: Balance Sheet Immedistely before Deposit Drain

Cash 12 Deposits 100,
Dihier aospts 138 Beirrowed funds 20
Other liabilties 5

=8 Equlty .25

150 150

Panel B: Adjusting to a Deposit Draln through Stored Liquidity Management

Assets Liabliities end Equity
Cash 7 Deposits 95
Other assets 138 Botrowed fungs 20
Dther labilltes 5
=y Equity 25
145 145

Suppose, in our example, that on the asset side of the balance sheet, the DI normally
holds $12 million of its assets in cash (of which $4 million are to meet Federal Reserve
minimum reserve requirements and $8 million are in an “excess” cash reserve). We
depict the situation before the net drain in liabilities in Table 12-3, panel A, As deposi-
tars withdraw $5 million in deposits, the DI can meet this directly by using the excess
cash stored in its vaults or held on depasit at other Dis or at the Federal Reserve. If the
reduction of $5 million in deposit liabilities is met by a $5 million reduction in cash
assets held by the DI, its balance sheet will be as shown in Table 12-3, panel B.

When the DI uses its cash as the liquidity adjustment mechanism, both sides of
its balance sheet contract, In this example, the DI's total assets and liabilities shrink
from $150 to $145 million. The cost te the DI from using stored liquidity, apart from
decreased asset size, is that it must hold excess low-rate asgets in the form of cash on
its balance sheet.® Thus, the cost of using cash to meet liguidity needs is the forgone
return {or opportunity cost) of being unable to invest these funds in loans and octher
higher-income-earning assets.

Finally, note that while stored liquidity management and purchased liquidity
management are alternative strategies for meeting deposit drains, a DI can combine
the twe methods by using some purchased liquidity management and some stored
liguidity management e meet liquidity needs.

Asset-Side Liquidity Risk

Just as deposit drains can cause a DI liquidity problems, so can loan requests and the
exercise by borrowers of their loan commitments and other credit lines. In recent years,
DIs, especially commercial banks, have increased their loan commitments tremendously
with the belief they would not be used. Unused loan commitments ta cash grew from
529.4 percent in 1994 to 1014.6 percent in October 2008 (before falling back to 608.6
percent during the financial crisis). Table 12-4, panel A, shows the effect of a 85 mil-
lion exercise of a loan commitment by a borrower: Part (a8) in Table 12-4, panel A is
the balance sheet before the commitment exercise and part (b) is the balance sheet

? DIs could hold highly liguid interest-bearing assets such as T-bllls, but these are still less liguid than
cash, and iImmediate liguidation may result in some small capital value losses.
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TABLE 12-4
Effects of a Loan
Commitment
Exercise {in
millions of dollars)

Pihel A: Balance Sheet Inmediately before and after Exerclse

{a) Before Exerclae {b} After Exercise

Cash 12 Deposlts 100 Cash 12 Deposlts 100
Other assets 138 Borrowed funds 20  Other asseis 143 Borrowed funds 20
Other (labillties 5 Other liabllities 5

__ Equity o __ Eoutty 25

150 150 155 150

Panel B: Adjusting the Balance Sheet to a Loan Commitment Exercise
{a) Purchased Liquidity Management (b} Stored Liquldity Management

Cash 12 Deposlts 100 Cash 7 Deposlis 100
Other assets 143 Borrowed funds 25  Otherassets 143 Borrowed funds 20
QOther liabilities 5 Other liabllities 5

__ Equity 25 __ Equity &5

165 155 150 150

after the exercise. The exercise of the loan commitment means that the DI needs to
provide $5 million in loans immediately to the borrower {other assets tise from $138 to
$143 million). This can be done either by purchased liquidity management (borrowing
an additional $5 million in the meney market and lending these funds to the borrower)
ot by stored liquidity management (decreasing the DI's excess cash assets from $12 mil-
lion to $7 million). We present these two policies in Table 12-4, panel B.

Another type of assetside liquidity risk arises from the FP's investment portfolio.
Specifically, unexpected changes in interest rates can cause investment portfolio val-
ues to fluctuate significantly. If interest rates increase, the value of the investment
securities portfolio falls and large losses in portfolio value can occur (see Chapter 15 on
market risk). Further, there is the risk that liquidity in a particular market will deterio-
rate because market traders want to sell and no one wants to buy. It has been argued
that technalogical and other developments have led to a steady improvement in the
liquidity of financial markets. However, this is questionable in that there Is an increas-
ing tendency toward “herd” behaviot, where most traders want to make the same type
of trade (such as a sale) at a particular time. During the selloff, liquidity dries up and
investment securities can be sold only at fire-sale prices. The result is a reduction in
the value of the investment portfolio and increased liquidity risk for the FL

In Table 12-5, Panel A shows an Fl's balance sheet immediately before and after
a $5 million decrease in the market value of its investment portfolio. In addition to
a loss in equity value, the FI must fund the $5 million loss in value on the balance
sheet such that loan requests and deposit withdrawals can be met. The FI must
replace the loss in value of the investment portfolio. This can be done either by
purchased liquidity management (borrowing an additional $5 million in deposits
or purchased funds) or by stored liquidity management (purchasing an additional
%5 million in assets).® Panel B of Table 12-5 shows the effect of these two strategies
on the balance sheet. Notice, in both cases, that the FI has lost $5 million in equity.

¢ Nole that the Fl could raise an sdditional $5 million in equlty, .g, through a common stack Issue.
However, this is likely ta be more costly than adjusting to the foss vla purchased llquidity management or
stored hquidity management.
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TABLE 12-5 Effects of a Drop in the Vzalue of the Investment Securities Portfolio (in millions of dollars)

Panel A: Balance Sheet Immediately before and after Drop In Investment Portfolio Value

Before Drop in Value After Drop In Value
Cash S 12 Deposits 5100  Cash S 12 Deposits $100
Investment portfelio 50 Borrowed funds 20 lwestment porifotio 45 Berrowed funds 20
Other assats 88 Cher liabllities 85 Other assets BE Other labilitles 5
. Edquky __ 28 eyt WALy, ANET
$150 £150 5148 $145

Panel B: Adjusting the Balance Sheet for a Drop In Investment Portfollo Value

(a) Purchased Liquidity Management (b) Stored Liquidity Management
Cash £ 12 Deposits $105 Cash $ 7 Deposits $100
Investment portfolio 50 Botrowed funds 20 Investment portfolic B0 Borrowed funds 20
Other assets 88 Otier llablities 5 Other assets BB Othet |abillties 5
Y === e a70
£150 5150 5145 $145

Measuring a DI's Liquidity Risk Exposure
Financing Gap and the Financing Requirement

The first way to measure liquidity risk exposure is to determine the DUs financ-
ing gap. As we discussed earlier, even though demand depositors can withdraw
their funds immediately, they do not do so in normal circumstances. On average,
most demand deposits stay at DIs for quite long periods-often two years or more.
Thus, a DI manager often thinks of the average deposit base, including demand
deposits, as a core source of funds that over time can fund a DI's average amount

of loans.
financing gap We define a financing gap as the difference between a DI's average loans and
The difference average (core) deposits, or:
between a DI's aver-
age loans and average Financing gap = Average loans — Average deposits

(core) deposits.

If this financing gap is positive, the DI must fund it by using its cash and liquid assets
and/or borrowing funds in the money market. Thus:

Financing gap = —Liquid assets + Borrowed {unds
We can write this relationship as:

Financing gap + Liquid assets = Financing requirement {borrowed funds)

financing As expressed in this fashion, the liquidity and managetial implications of the flnane-
requirement Ing requirament (the financing gap plus a DI's liquid assets) are that the level of core
The financing gap plus  deposits and loans as well as the amount of liquid assets determines the DI's borrowing
or purchased fund needs. In particular, the larger a DI's financing gap and liquid asset
holdings, the larger the amount of funds it needs to borrow in the money markets
and the greater is its exposure to liquidity problems from such a reliance. The balance

a DI's liquid assers.
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TABLE 12-6
Financing
Requirement of a
DI (in millions of
dollars)

TABLE 12-7

Net Liquidity
Position {(in
millions of dollars)

Asaots Linbilties and Eaulty
Loars 225 Core deprsis 520
Liquid assets 5 Financing requirement 10
{bomowed funds)
Other assets = =h Eqjuity =
Total 535 Total $35
Firnancing gap E

sheet in Table 12-6 indicates the relationship between the financing gap, liquid assets,
and the borrowed fund financing requirement. See also the following equatiomn:

Financing gap + Liquid assets = Financing requirement
(%5 million) (%5 milliomn) (410 million)

A widening financing gap can warn of future liquidity problems for a DI since it
may indicate increased deposit withdrawals (core deposits falling below 520 million
in Table 12-6) and increasing loans due to increased exercise of loan commitments
{loans rising above $25 million). If the DI does not reduce its liquid assets—they stay
at 5 million—the manager must resort to mare morey market borrowings. As these
borrowings rise, sophisticated lenders in the money market may be concerned about
the DI's creditworthiness. They may react by imposing higher risk premiums on bor-
rowed funds or establishing stricter credit limits by not roliing over funds lent to the
DI if the DY's financing requirements exceed such limits, it may become insolvent.
This possibility of insolvency also highlights the need for DI managers to engage in
active liquidity planning to avoid such crises.

Sources and Uses of Liquidity

As discussed earlier, a DUs liquidity risk arises from ongoing conduct of business,
such as a withdrawal of deposits or from new loan demand, and the subsequenc need
to meet those demands through liquidating assets or borrowing funds. Thetefore,
a second measure of liquidity risk exposure a DI manager might use is to measure
the DUs liquidity position on a daily basis, if possible. A useful tool is a net liquidity
statement that lists sources and uses of liquidity and thus provides a measure ofa DI's
net tiquidity position. Such a statement for a hypothetical US. money center bank is
presented in Table 12-7.

Sources of Liquidity

1. Total cash-type assets $ 2,000

2. Maximum borrowed funds limit 12,000

3 Excess cash reserves 500
Total $14,500

Uses of Liquidity

1. Funtls borrowed $ 6.000

2. Federal Resenve bommawing 1,000
Total 7,000

Total met iguldity $ 7,500
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The DI can obtain liquid funds in three ways. First, it can sell its liquid assets
such as T-bills immediately with little price risk and low transaction cost. Second, it
can borrow funds in the money/purchased funds market up to a maximum amount
(this is an internal guideline based on the manager's assessment of the credit lim-
its that the purchased or borrowed funds market is likely 1o impose on the DI).
Third, it can use any excess cash reserves over and above the amount held to meet
regulatory-imposed reserve requirements. In Table 12-7, the DIs sources of liquidity
total $14,500 million. Compare this with the DI's uses of liquidity, in particular the
amount of borrowed or purchased funds it has already utilized (e g., fed funds, RPs
borrowed) and the amount of cash it has already borrowed from the Federal Reserve
through discount window loans. These total $7,000 million. As a result, the DI has a,
positive net liquidity position of $7,500 million. These liquidity sources and uses can
be easily tracked on a day-by-day basis.

The net liquidity position in Table 12-7 lists management’s expected sources and
uses of liquidity for a hypothetical money center bank. All Fls report their historical
sources and uses of liquidity in their annual and quarterly reports. Appendix 12A to
this chapter (locared at the book’s website, www.mhhe.com/saunders%e) pres-
enits the March 2015 Sources and Uses of Funds Starement for |. P. Morgan Chase. As
an Fl manager deals with liquidity risk, historical sources and uses of liquidity state-
ments can assist the manager in determining where future liquidity issues may arise.

Peer Group Ratio Comparisons

A third way to measure a DI's liquidity exposure is to compare certain key ratios
and balance sheet features of the Dl-such as its loans to deposits, borrowed funds to
total assets, and commitments to tend to assets ratios—with those of DIs of a similar
size and geographic location. A high ratio of loans to deposits and borrowed funds to
total assets means that the DI relies heavily on the short-term money market rather
than on core deposits to fund loans. This could mean future liquidity problems if the
DI is at or near its borrowing limits in the purchased funds marker. Similarly, a high
ratio of loan commitments to assets indicates the need for a high degree of liquidity
to fund any unexpected takedowns of these loans-high-commitment DIs often face
more liquidity risk exposure than do low-commitment Dls.

Table 12-8 lists the March 2015 values of these ratios for two banks: Northern
Trust Bank (NT) and Bank of America (BOA). BOA (a money center bank) relies on bor-
rowed funds more heavily than does NT (a non-money center bank). The banks’ ratios
of borrowed funds to total assets were 8.84 percent for NT and 10.22 percent for BOA.
Further, the ratios of loans to deposits were 36.94 percent and 68.07 percent for NT
and BOA, respectively. As a major money center bank, BOA gets much more of the
funding of its loans from the borrowed funds markets than from the deposit markets.
Northern Trust, a smaller, non-money center bank, uses deposits much more than
borrowed funds to fund its loans. The result is that BOA is subject to greater liquidity
risk than NT. The banks’ ratios of core deposits (the stable deposits of the FI, such as
demand deposits, NOW accounts, MMDAs, other savings accounts, and retail CDs) to

Northern Trust Bank Bank of America

Botrowsad funds to.1otl @sssts B.B4% 1022%
Loans to déposits 35.94 68,07
Core deposits (o lotal gegets 3577 7124

Commitrients to fend to tolai sssets 3337 4713
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liquidity index

A measure of the
porential losses an Fl
could suffer as the
result of sudden (ot
fire-sale) disposal of
335618

rotal assets, on the other hand, were 35.77 percent and 71.24 percent for NT and BOA,
respectively. While BOA uses more borrowed funds than NT, more than half of NT's
deposits are forelgn accounts rather than domestic core deposits. Thus, while BOA
gets mote of its liquid funds from the borrowed funds market than NT, it has a much
larger supply of stable deposits 10 limlt the DI's liquidity risk. Furthermare, NT had a
vatio of loan commitments (or credit lines) to total assets of 33.37 percent, while BOA
had a much greater ratio of 47.13 percent. If these commirments are ‘taken down’
(see Chapter 16), BOA must come up with the cash to fulfill these commitments,
more so than NT. Thus, BOA is exposed to substantially greater liquidity risk than NT
from unexpected takedowns of loan commitments by its customers.

Liquidity Index

A final measure of liquidity risk is to use a liquidity index. Developed by jim Pierce at
the Federal Reserve, this index measures the potential losses an FI could suffer from
a sudden or fire-sale disposal of assets compared with the amount it would receive at
a fair market value established under normal market (sale) condirions-which might
take a lengthy period of time as a result of a careful search and bidding process. The
greater the differences between immediate fire-sale asset prices (P) and fair market
prices (P;) the less liquid is the DI's portfolio of assets. Define an index ] such that:

1= Siw)e/P

=1

‘where w, is the percent of each asset in the Fls portfolia:

N

Zwi' =1
i=1

The liquidity index will always lie berween 0 and 1. The liguidity index for this DI
could alse be compared with indexes calculated for a peer group of similar Dls.

EXAMPLE 12-1
Calculation of the
Liguidity Index

Sunnose that a Dl has two assets: 50 parcent In one-manth Treasury bllis and 50 percent In
raal estate loans, if the Dl must iguidate its T-bils today (.1, It recelves $949 per $100 of face
value, If it can walt to liguidate them an maturity (in one fmontn = ), it will recelve $100
per 5100 of face value (P f the DI has to lguidate 5 res| estlate (Bans icday, It receives
£85 per $100 of face value (P Liguidation at the end of one marih (closer o matunty} wil
nroduce §972 par $100 of face vaiue {Py) Thus; the one-manth ligy dity Index value for this

Dl's asset portfolio is.

| = [12(0.99/1.00)] + [2{0.85/0.92)]

= (0495 + 0482
= 0957
Suppase, atamalvery. that & slow ar thin rea) estals markel cossed thie DI 1o e aple 1

nauidate the real estate loans at only 565 per $100 of faca value {P4). The are-montn iquid-
ity index for the DI's asset portfolio ls:

| = [¥2(0.99/1.00)] + [/2(0 65/0.92)]
= 0.495 + 0353
= 0848

The value of the one-month liquidity index decreases as a result of the larger discount on
{he fire-saie grice—from the fair (full value) market price of 4l aststa—gvar the one-mantn
period. The farger the discount from falr value, the smallar the liguinity in
liquidity risk the DI faces.

x or higher the
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New Liquidity Risk Measures Implemented by the Bank
for International Settlements

During the financial crisis, many Dis struggled to maintain adequate liquidity. Indeed,
extracrdinary levels of liquidity assistance were required from central banks in order to
maintain the financial system. Even with this extensive support, a number of DIs failed
or were forced into mergers. Recognizing the need for Dis to improve their liquidity
risk management and control their liquidity risk exposures, the Bank for International
Sertlement’s Basel Committee on Banking Supervision developed two new regulatory
standards for liquidity risk supervision. The standards are intended to “enhance tools,
metrics, and benchmarks that supervisors can use to assess the resilience of banks’
liquidity cushions and constrain any weakening in liquidity maturity profiles, diversity
of funding sources, and stress testing practices.”'® The two new liquidity ratios to be
maintained by DIs are the liquidity coverage ratio (beginning in 2015 and to be fully
implemented in 2017) and a net srable funds ratio (to be implemented in 2018). The
rule applies to large, intemationally active banking organizations with $250 billion or
more in total consolidared assets or $10 billion or more in toral on-balance-sheet foreign
exposure and to consolidated subsidlary deposirory instirutions of these banking organi-
zations with $10 billion or more in total assets,

Liquidity Coverage Ratio

The liquidity coverage ratio (LCR) aims to ensure that a DI maintains an adequate level
of high-quality liquid assets (HQLA) that can be converted into cash to meet liquidity
needs for a 30-day time horizon under an "acute liquidity stress scenario” specified by
supervigors. The specified scenario incorporates both institution-specific and systemic
shocks that are based on actual circumstances experienced in the global financial crisis.
Thus, maintenance of the LCR is intended to ensure that Dis can survive a severe liquid-
ity stress scenario for at least 30 days. The LCR is reported to DI supervisors monthly.

Stock of high-quality liquid assets
Total net cash outflows over the nexr 30 calendar days

Liquidity coverage ratio = > 100%

The stock of high-quality liquid assets (the numerator of the LCR) is defined as follows:

Liquid assets must remain liquid in times of stress (i.e, convertible inta cash at little
loss of value and can be used ar the central bank discount window as collateral).

s+ The liquid assets must be “unencumbered.”

Liquid assets are divided into level 1 and level 2. Level 1 amount has no cap, and
level 2 amount is capped at 40 percent of total liquid assets.

Level 1= Cash + Central bank reserves + Sovereign debt

Level 2A = (Mortgage-backed securities that are government guaranteed)
+ [Corporate bonds (plain vanilla) rated at least AA-]

Level 2B = (Residential mortgage-backed securitles that are not government
guaranteed) + [Lower-rated corporate bonds (plain vanilla)] + (Blue
chip equities)

« A minimum 15 percent “haircut” has to be applied to the value of each level 2A asset
¢ A minimum 50 percent *haircut” has to be applied ta the value of each level 2B asset.
Level 2B asgets may not account for more than 15 percent of a bank's stock of HQLAs.

© | iquidity Coverage Ratio Disclosure Standards, Bank for International Setilements, March 2014, www.bis.org
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+ Level 2 assets may not, in aggregate, account for more than 40 percent of a
bank’s stack of HQLAs,

Total net cash outflows (the denominator of the ratio) is defined as:

Total net cash outflows over the next 30 calendar days = Outflows —
Min (inflows; 75% of outflows)

where cash outflows and inflows are defined in Table 12-9. Appendix 12B to the
chapter presents the template provided by the Bank for International Settlements

used to calculate the LCR.

OneBank has the following balance sheet (in millions of dollars), Cash inflows over the next
30 days from the bank's performing assets are $5 million.

EXAMPLE 12-2
Calculation of
the Liquidity
Coverage Ratio

Assets
Cash $ 5
Deposits at the Fed 15
Treasury securities . 100
GNMA sacurities 75
Loans to A-rated corporations 110
Loans to B-rated corporations 85
Premises _ 20
Total $410

Liquidity
Level

Level 1
Lavel 1
Level 1
Level 2A
Level 2A
Level 2B

Liahilities and Equity

Stable retsil deposits $ 95
Less: Stable retail deposits 40

Unsecured wholesale funding from:
Stable small business deposits 10C
Less: Stable small business deposits 80
Nonfinancial corparates 50
Equity _ 45
%410

Run-Off
Factor

3%
10

10
75

The liguidity coverage ratlo for OneBank is calculated as follows:

Level 1 assets = $5 + $156 + $100 =

Level 2A assets = ($75 + $110) x 0.85 = $157.25

Level 2B assets = $8E x 0.50 = $42.50

Capped at 40% of high-guality liguid

assets = $120x 040 =

40% cap on Level 2 assets already met
Stock of high-guality liquid assets

$120
48

$168

Cash cutflows:

Stable retail deposits

Less stable retail deposits

Stabie small business depaosits

Less stable small business deposits
Nonfinancial corporates

Total cash outflows over next 30 days

Total cash inflows aver next 30 days
Total net cash outflows over next 30 days

$ 95 x003=9% 285

$ 40x0.10= 400
$100x0.05= 500
$ 80x0.10= 800
$ 50x075=_37.50
$57.35
$52.35

Liquidity coverage ratlo = $168m/$52.35m = 320.92% The bank Is In compliance with liquidity requirements

based on the LCR.
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TABLE 12-9 Cash Outflows and Inflows Used in the Liquidity Coverage Ratio

Cash outflows included in the LCR:

+ Retell deposits = Stable + Less stable.
Statle = Deposits covered py depeslt Insurance (recalva 3 minimum run-off factor of 3 parcent).
Less stable = Depasits novcovered oy depasit Insurance (receive a minimum ' run-off factor of 10 parcany

. Reisl deposits-with matunty > 30 days and o satly withdrawal (O percent ryn-aff factal),

. All unseclred Wheolesale funds with < 30 days maturlty (12, callable by funds provider (100 percent
riin-off factor),

« Secuted funds backad by Level 1 assets (0 percent run-off facter), backed by Lavel 2 assets (15 percant
ru-off factor),

. Loss of finding on commercial pagiar If maturity <30 days (100 percent run-off fa oiof).

« Al deigt maturing Within 30-gays (100 percent rin-off fastor).

« Lagn cammitmient {draw-down) factors!

+ B percent drew-gowns on -:nmmlmﬁ eredit and l4uldiy facinties to retail snd small business customarn
+ 10 percent.draw-downs o committed credit facl|lties to nonfinancisl corporate; scveraigns and central banks,
pLikfic-sectar entities, and multlteral development banks:

+ 30 pezent draw-downs on commitied flquldity faciilties 1o nenfinanclal corporate, sovereigns and central
anks, pub!!c-mchw entitiss; and mutllsteral dévelopment banks.

. 4El par:em sraw- unwns on committed cradit and liquidity fécilities to other legal entities. These entities Incluoe
financial Institutions (e.g., benks, securltles flrms, and Insurance companies), conduils and spaciakpurpose
vehlcles, fiduciaries, and beneficiarles.

. Cash outflows related to operating costs (O percent run-off factor).

Cash inflows included In the LCR:

« Onlyingldde inflows far- SoUITES: whera ne defauls is axpedted |n next 30 gays

« Theralsa b percent cap on rnﬂmwn meat h‘fg outﬂu'ws 50 Dlﬁ do nat just rely of Tnflows for liguldity,

. Assume that na (ines of credit on pther banks can b drawn on (0 percant i)

+ Assume 100 parcent Inflaw recelved on wholesale loans and Eﬂ percent infiow o retall loans from
counterparties;

« 100 percant Infiow on knawn gerlvative payments;

Net Stable Funding Ratio

The nét stable funding ratio (NSFR) tzkes a longer-term look at liquidity on a DUs bal-
ance sheet. The NSFR evaluates liquidity over the entire balance sheet and provides
incentives far Dis to use stable sources of financing. This lenger-term liquidity ratio
requires a minimum amourt of stable funding be held over a one-year time horizon
based on liquidiry risk factors assigned to liquidity exposures of on- and off-balance-
sheet assers. The NSFR is intended to ensure that long-term assets are funded with
a minimum amount of stable liabilities. It limits reliance on short-term wholesale
funding, which was a major problem in the financial crisis. Basically, stable funding
is sought for all illiquid assets and securities held where stable funding is defined
as equity and liability financing expected to be reliable sources of funds over a
one-year time herizon, The NSFR ratio will be reported to DI supervisors quarterly
starting in 2018.

Available amount of stable funding
NSFR=——F——F—— —_—> 100%
Required amount of siable funding
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TABLE 12-10 Components of Available Stable Funding and Associated ASF Factors

!

ASF Factor
100%

90%

B0%

0%

Components of ASF Catagory

The total amount of capital, including both Tier 1and Tier 2 as defined in existing global capital
standards issued by the commitiee,

The total amount of any preferred stock not included in Tier 2 that has an effective remaining matu-
rity of ane year or greater, taking intc account any explicit or embedded optiens that would reduce
the expected maturity to less than one year.

The total amount of secured and unsecured herrowings and liabiities (including term deposiis)
with effective remaining maturities of one year or greater, excluding any instruments with explicit
of emhedded options that walld reduce the expecied maturlly to less than one year. Such optlons
include those exerclsabie at the investor's discretion within the one-year harizon.

“Stable” nonmatutlty (demand) depasits and/or term deposits (as defined in the LCR) with residual
maturities of less than one year provided by retail custemers ana small business customers,

"L ess stable” (as defined in the LCR) nonmaturity (demand} deposits and/or term deposits with
resldual maturities of less than one year provided hy retail and small business custorners.
Unsecured wholesale funding, nenmaturity deposits, and/or term deposits, with a residual maturity
of less than ane year, previded by nenfinanciel corporate, sovereigns, central banks, multilateral
develepment banks, and PSEs.

All cther liabilities and equity categories not included In the preceding categeries.

Avallable stable funding (the numerator of the ratio} includes:
« Bank capital.

o Dreferred stock with a maturity > 1 year.

» Liabilities with maturities > 1 year.

s The portion of retail deposits and wholesale deposit expected to stay with bank
during a pericd of idiesyncratic stress.

The available amount of stable funding (ASF) is calculated by first assigning the value
of a DI's equity and liabilities 1o one of five categories as pregented in Table 12-10.
The amount assigned 1o each category is multiplied by an ASF factor. The total ASF
is the sum of the weighted amounts.*!

Required stable funding (the denominator of the ratio) is measured using super-
visory assumptions on the characteristics of the liquidity risk profiles of a DI's assets,
off-balance-sheet exposures, and other selected activities. The required amount of
stable funding is calculated as the sum of the value of the on-balance-sheer assets
held and funded by the DI, multiplied by a specific required stable funding (RSF)
factor assigned to each particular asset type, plus the amount of off-balance-sheet
(OBS) activities (or potential liquidicy exposure) multiplied by the associated RSF
factor. The RSF factor applied to the reported values of each asset or OBS exposure
is The amount of that item that supervisors believe should be supported with stable
funding. The RSF factors assigned to various types of assets are intended to approxi-
mate the amount of a particular asset that could not be sold or used as collateral in
a secured borrowing during a severe liquidity event lasting one year. Table 12-11
summarizes the specific types of assets to be assigned to each asser category and
their asscciated RSF factor.

" Rasei Il The Net Stable Funding Ratic, Bank for Internationa! Settlements, Aptil 2014, ww.bis org
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EXAMPLE 12-3 OneBank has the following talance sheet (in milions of dollars).

Calculation of
the Net Stable

Funding Ratio
Required Stable Avallable Stable
Assets Funding Factor Liabilities and Equity Funding Factor
Cash $ 10 0% Stable retaii deposits S 95 95%
Deaposits at the Fad s o Lass stable retall ceposits 40 90
Treasury securities 100 5 Linsaecured wholesale funding frem:
GNMA sacurities 75 15 Staele smali business deposits 100 gb
Loans to A-rated corpora- 110 65 Less stable small business deposits 80 90
tions (maturity > 1 year) Nenfinancial corporates 50 50
Loans to B-rated corpora- 85 50
tions {maturity < 1 year)
Premises 15 100 Equity 45 100
Total $410 $410

Tne net stable funding ratio for OneBank is ca'culated as follows:
Available amaunt of stable funding =
$45 x 1.00 + ($95 + $100) x 0.95 + ($40 + $80) x 0.90 + $50 x 0.50 = $363.25m
Reqguired amount of stable funding =
{510 x $15) x 0.00 + $100 x Q.05 + 575 x 0.15 + $110 x 065 + $85 x 050
+$15 x 1.00 =$145.25m
Net stable funding ratic = $363.25m/$145.26m = 232.87%. The bank is In compliance
with llguicity requirements based an the NSER.

TABLE 12-11 Detailed Composition of Asset Categories and Associated RSF Factors

Components of RSF Category . RSF Factor
« CasH Immediately svallatie o meet obligations, not currently enclmbersd as collstaral and not 0%
hald fot planned use (s santingent collsteral, saisty paymatts; o for ather fessons).
« Al cantral bank resenies (Including réguired reserves and excess resarves).
« Al ungncumbared loans to Banks stbjact to prudentiatsupenvision with maturities of lass than
5w manths.

Assats pssigned 8 Bipercent RSF factar comprize. unencumbered Level | assets as defined in 5%
LCR, exciuding assets recelving & 0 percent RSE as specified aboye, and Inciiding
+ Marketabls securities representing claims on of guarantaed by soyeteians, central banks, PSEs,

the Bank for Internatioral Settlaments, the Intacnational Monetary Fund, the Eurapean Central

Bank and Eump-&an Cnmmunil:y, or miultilater| deyelopmerit.banks that are essigheda

0 percent tisk walgm under the Base! | Stendardized Appma:h for eraglt rislq and
. *lzartaln non—Iem pew: Hisk-walghted soversign or central bank debt securities as specified

nineLCR '

continued
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TABLE 12-11 Continued

Components of RSF Category RSF Factor
Assets asslgned a 15 percent RSF factor comprise unencumbered Level 2A assets as defined in 15%
LCR, Including;

« Marketabie securltles representing claims an ar guaranteed by sovereigns, central banks, PSEs,
or muitllateral development hanks that are assigned a 2C percent risk weight under the Basel |l
standardlzed approach for credit risk.

« Corperate debt securlties {including commercial paper) and covered bonds with a credit rating
aqual or egulvalent to at least AA~,

Jnencurmbered Level 28 assets as defined and subject to the condltions set forth in LCR, T

including:

. Resldential mertgage-backed securities (RMBS) with a rating of at least AA.

+ Corporate debt securities (including commerclal paper) with a credit rating of betwaen A+
and BBB-.

» Exchange-traded commen equity shares not issued by financial institutions or thelr afflllates.

+ Any HQLA as defined In the LCR that are encumbered for & period of six menths or more and
less than ane year.

. All loans tc banks subject te ptudential supervision with residual maturity of six manths or more
and less than one year.

« Deposits held at other financial Institutlans for operatlanal pUrposes, as outlined in LCR, that are
supject to the b0 percent ASF factor

« Al other non-HALA not included In the above categaries that have a residual maturlty of less
than one year, inciudig loans to nonbank financial institutions, laans to nenfinancial corporate
clients, loans to retall custemers and smali business customers, and loans to savereigns, central
hanks, and PSEs.

. Unencumbered residential mortgages of any maturity that would quallfy for the 35 percent or 65%
lcwer.rlsk welght under Base! || Stancardized Approach for cradit risk,
« Other unencumbered loans, excluding loans to financial institutions, with a remalning maturity

of one year or greater, that would quallfy for the 35 percent or lower risk welght under Basel [t

Standardized Apgroach for cred!t risk.

« Other unencumkered performing loans that do not qualify for the 35 percent or lower risk 85%
welght under the Baset || Standardized Approach for crecit risk and have resldual maturities of
one year of more, excluding toans to financial institutions;

« Unencumbered securities that are not in default and do not qualify as HAGLA sccarding to the
LCR Inciuding exchange-traded equities. -

+ Physitsl iraded commodities, including gald

+ Al ather assets not inciuded In the preceding categories 100%

Other Liquidity Risk Control Measures

In addition to the LCR and NSFR, regulators will monitor several additional D! and
systemwide trends. These additional metrics capture specific intormation related to
a bank’s cash flows, balance sheet structure, available unencumbered collateral, and
certain market indicatars. The additional monitoring measures include the following:

Contractual maturiry mismatch: Compare assets with liabilities in time bands
based on maturity {e.g., overnight, 7 and 14 days, 1, 2, 3, 4, and 9 months, 1, 2,
3, 5 years, and beyond). Data on maturity mismatches are to be provided to DI
supervisors on a frequent basis.

Concentration of funding: [dentify those sources of wholesale funding that are of such
significance that withdrawal of these funds could trigger liguidity prablems.
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Available unencumbered asser: Identify the quantity and key characteristics, includ-
ing currency denomination and location, of banks’ available unencumbered assets.
These assets have the potential to be used as collateral to raise additional secured
funding in secondary markets and/or are eligtble at central banks and, as such, may
potentially be additional sources of liquidity for the bank.

L.CR by significant currency: Monitor the LCR in significant currencies. This

will allow Dis and supervisots to track potential currency mismacch issues that
could arise.

Market-related monitoring tools; Monitor high-frequency market data (including
marketwide data and information on the financial sector) with little or no time
lag. These measures can be used as early warning indicators in monitoring poten-
tial liquidity difficulties at banks.

Liquidity Planning

As implied by the BIS new liquidity ratios, liguidity planning is a key component
in measuring (and being able to deal with) liquidity risk and its associated costs.
Specifically, liquidity planning allows managers to make important borrowing priority
decisions before liquidity problems arise. Such planning can lower the cost of funds
(by determining an optimal funding mix) and can minimize the amount of excess
reserves that a DI needs to hold.

A liguidity plan has a number of components. The first component is the delinea:
tion of managerial details and responsibilities. Responsibilities are assigned to key
management personnel should a liquidity crisis occur. The regulatory agencies are
the Federal Reserve and the FDIC. The liquidity plan also specifies areas of manage-
rial responsibility in disclosing information to the public-including depositors.

The second component of a liquidity plan is a detailed list of fund providers who are
most likely to withdraw as well as the pattem of fund withdrawals. For example, in a
crisis, financial institutions such as mutual funds and pension funds are more likely than
correspondent banks and smail business corporations to withdraw funds quickly from
banks and thrifts. In turn, correspondent banks and small corporations are more likely
than individual depositors to withdraw funds quickly. This makes liquidity exposure
sersitive to the effects of future funding composition changes. Further, Dis face particu-
larly heavy seasonal withdrawals of deposits in the quarter before Christmas.

The third component of liquidity planning is the identification of the size of
potential depesit and fund withdrawals over various time horizons in the future
(one week, one manth, one quarter, etc.) as well as alternative private market fund-
ing sources to meet such withdrawals {e.g., emergency loans from other Fis and the
Federal Reserve).

The fourth component of the plan sets internal limits on separate subsidiaries’
and branches’ borrowings as well as bounds for acceptable risk premiums to pay in
each market (fed funds, RPs, CDs, etc.). In additlon, the plan details a sequencing of
assets for disposal in anticipation of various degrees or intensities of deposit/fund
withdrawals. Such a plan may evolve from a DI's asset-liability management commit-
tee and may be relayed to various key departments of the DI (e.g., the money desk
and the Treasury department), which play vital day-to-day roles in liability funding.

Consider, for example, Table 12-12. The data are for a DI that holds $250 million
in deposits from mutual funds, pension funds, correspondent banks, small businesses,
and individuals. The table includes the average and maximum expected withdrawals
over the next one-week, one-month, and one-quarter periods. The liquidity plan for
the DI outiines how to cover expected deposit withdrawals should they materialize.
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TABLE 12-12

Deposte Vol i

Distributions

and Possible Pensich funds 50

wWithdrawals Correspondent banks 15

Involved in a DI’s Small businesses 70

Liquidity Plan (in Individuzls 55

millions of dollars)  Expected Withdrawals Average Maximum
One week $40 $10%
One month 55 140
Three months 75 200
Sequence of Deposit

Withdrawal Funding 1 Week 1 Month 3 Months

New deposits % 10 $ 35 $ 75
1vestment porticlio asset liguidation 50 60 75
Baorrewings from other Fis 30 35 45
Botrowings from Fed _ 15 _ 10 _5
Total $105 %140 $200

In this case, the DI will seek to caver expected deposit withdrawals over the next
three months, first with new deposits, then with the liquidation of marketable secu-
Htles in {ts investment portfolio, then with borrowings from other Fls, and finally, if
necessary, with borrowings from the Federal Reserve.

Liquidity Risk, Unexpected Deposit Drains, and Bank Runs

Under niormal conditlons and with appropriate management planning, neither net
deposit withdrawals nor the exerclse of loan commitments poses significant liquid-
ity problems for Dis because borrowed funds availability or excess cash reserves are
adequate to meet anticipated needs. For example, even in December and the sum-
mer vacation season, when net deposit withdrawals are high, DIs anticipate these
seasonal effects by holding larger than normal excess cash reserves or borrowing
more than normal on the wholesale money markets.

Major liquidity problems can arise, however, if deposit drains are abnormally large
and unexpected. Abnormal deposit drains (shocks) may occur for a number of rea-
sons, including: |

1. Concerns about a DI's solvency relative to those of other Dis.

5 Failure of a related DI leading to heightened depositor concerns about the sol- '
vency of other Dis (the contagion effect).

3. Sudden changes in investor preferences regarding holding nonbank financial
assets (such as T-bills or mutual fund shares) relative to deposits.

In such cases, any sudden and unexpected surges in net deposit withdrawals risk
bank run triggeting a bank run that could eventually force a bank into insolvency.
A sudden and
unexpected increase Deposit Drains and Bank Run Liquidity Risk
‘f’rloﬂfzors)‘lt withdrawals ¢ the core of bank run liquidity risk is the fundamencal and unique nature of the
' demand deposit contract. Specifically, demand deposit contracts are first-come, first-
served conrracts in the sense that a depositor’s place in line determines the amourt
he or she will be able to withdraw from a DL In particular, a depositor either gets paid




bank panic

A systemic or con-
tagious run on the
deposits of the bank-
ing industry as a
whale.
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in full or gets nothing.!? Because demand deposit contracts pay in full only a certain
propattion of depositars when a DI's assets are valued at less than its deposits—and
because depositors realize this-any line outside a DI encourages other depositors to
join the line immediately even if they do not need cash today for normal consumption
purposes. Thus, even the DI's core depositors, who do not really need to withdraw
deposits for consumption needs, rationally seek to withdraw their funds immediately
when they observe a sudden increase in the lines at their DL

As a bank run develops, the demand for net deposit withdrawals grows. The DI may
initially meet this by decreasing its cash reserves, selling off liquid or readily market-
able assets such as T-bills and T-bonds, and seeking to borrow in the money markets.
As a bank run increases in intensity, more depositors join the withdrawal line, and a
liquidity crisis develops. Specifically, the DI finds it difficult, if not impassible, to bor-
row in the money markets at virtually any price. Also, it has sold all its liquid assets,
cash, and bonds as well as any salable loans (see Chapter 25). The Dl is likely to have
left only relatively illiquid loans on the asset side of the balance sheet to meet deposi-
tor claims for cash. However, these toans can be sold or liquidated only at very large
discounts fromn face value. A DI needing to liquidate long-term assets at fite-sale prices
to meet continuing deposit drains faces the sttong possibility that the proceeds from
such asset sales are insufficlent to meet depositors’ cash demands. The DIs liquidity
problem then turns into a solvency problem; that is, the DI must close its doars.

The incentives for depositors to run fitst and ask questions later creates a fun-
damental instability in the banking system in that an otherwise sound DI can be
pushed into insolvency and failure by unexpectedly large depositor drains and liquid-
ity demands. This is especially so in periods of contagious runs, or bank panles, when
depositors lose faith in the banking system as a whole and engage in a run on all Dis
by not materially discriminating among them according to their asset qualities.

Bank Runs, the Discount Window, and Deposit Insurance

Regulators have recognized the inherent instability of the banking system due to the
all-or-nothing payoff features of the deposit contract. As a result, regulatory mecha-
nisms are in place to ease DIs’ liquidity problems and to deter bank runs and panics.
The two major liquidity risk insulation devices are deposit insurance and the discount
windoiy. Because of the serious social welfare effects that a contagious run on Dis
could have, government regulators of depository institutions have established guaran-
tee programs offering deposit holders varying degrees of insurance protection to detet
runs. For example, during the financial crisis of 2008-09, in an attempt to provide
stability to the US. banking system, the Troubled Asset Relief Program (or TARP) that
gave the US. Treasury funds to buy “toxic” mortgages and other securities from finan-
cial institutions also called for the FDIC to increase deposit insurance to $250,000
from $ 100,000 per person per institution. If a deposit holder believes a claim is totally
secure, even if the DI is in trouble, the holder has no incentive to run. The deposit
holder’s place in line no longer affects his or her ability to obtain the funds. Deposit
insurance deters runs as well as contagious runs and panics. However, knowing that
(because their deposits are insured) deposit holders are less likely to run or panic if
there is a perceived bank solvency problem, deposit insurance creates a situation in
which DIs are more likely to increase the liquidity risk on their balance sheets.

7 We are assuming no deposit insurance exists that guarantees payments of deposits and no discount
window borrowing is available to fuhd a tempotrary liquidity need for funds, The presence of depasit
insurance and the discount window alters the incentlves to engage In a bank run, as we descrlbe later in
this chapter and In Chapter 19,
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Concept
Questions

Three lending programs are offered through the Fed’s discount window. Primary
credit is available to generally sound depository institutions on a very short-term
basis, typlcally overnight, at a rate above the Federal Open Market Committee’s
(FOMC’s) target rate for federal funds. Secondary credit is available to depository
institutions that are nat eligible for primary credit. It is extended on a very short-
term basis, typically overnight, at a rate that is above the primary credit rate. The
Federal Reserve's seasonal credit program Is designed to assist small depository insti-
tutions in managing significant seasonal swings in their loans and deposits. Seasonal
credit is available to depository institutions that can demonstrate a clear pattern
of recurring intrayearly swings in funding needs. Eligible institutions are usually
located in agricultural or tourist areas. We discuss these in detail In Chapter 19.
As we describe there, deposit insurance has effectively detetred bank panics since
1933, although the provision of deposit insurance has not been without other costs.

List two benefits and two costs of using (a) purchased liguidity management and
(b) stored liguicity managament to meet a deposit drain

2. What are the three major sources of D! liquidity? What are the two major uses?
What are the measures of liquidity risk used by Fls?

LIQUIDITY RISK AT OTHER TYPES OF FINANCIAL INSTITUTIONS

surrender value

The amount received
by an insurance policy-
hotder when cashing
in a policy early.

Life Insurance Companies

Depository institutions are not the only Fis exposed to liquidity risk or run prob-
lems. Like DIs, life insurance companies hold cash reserves and other liquid assets to
meet policy cancelations {surrenders) and other working capital needs that arise in
the course of writing insurance. The early cancelation of an insurance policy results
in the insurer’s having to pay the insured the surrender value of that policy.!* In the
normal coutse of business, premium income and returns on an insurer’s asset port-
follo are sufficient to meet the cash outflows required when policyholders cash in
or surrender their policies early. As with DIs, the distribution or pattern of premiumn
income minus policyholder liquidations is normally predicable. When premium
income is insufficient to meet surrenders, however, a life insurer can sell some of its
relatively liquid assets, such as government bonds. In this case, bonds act as a buffer
or reserve asset source of liquidity for the insurer.

Nevertheless, concerns about the sotvency of an insurer can result in a run in
which new premium income dries up and existing policyholders seek to cancel
their policies by cashing them in early. To meet exceptional demands for cash, a life
insurer could be forced to liquidate the other assets in its portfolio, such as commer-
cial mortgage loans and other securities, potentially at fire-sale prices.'* As with Dls,
forced asset liquidations can push an insurer into insolvency.’®

2 A surrender value is usually some proportion ar percent less than 100 percent of the face value of the
insurance contract. The surrender value continues to grow as funds invested in the pollcy earn interest

(returns). Earnings to the policyholder are taxed If and when the policy is actually surrendered or cashed
In before the policy matures.,

"4 | ife Insurers also provide a considerable amount of ioan commitments, especlally In the commercial prop-
erty area. As g result, they face asset-side loan commitment liquidity risk In a fashlon similar to that of Dis

' State guaranty schemes deter policyholder runs. In general, the leve} of coverage and the value of the
guarantees are less than deposit Insurance We discuss these guaranty schemes In Chapter 19,




closed-end fund
An investment fund
that sells a fixed
number of shares in
the fund o outside
investors.

open-end fund

An investment fund
that sells an elastic or
nonfixed number of
shares in the fund to
outside investars,

net asset value

The price at which
investment flnd
shares are sold (or

can be redeemed). 1t
equals the total mar-
ket value of the assets
of the fund divided by
the humber of shares
in the funds
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Property—Casualty Insurers

As discussed in Chapter 3, property-casualty (PC) insurers sell policies insuring
against certain contingencies impacting either real property or individuals. Unlike
those of life insurers, PC contingencies (and policy coverages) are relatively short
term, often cne to three years. With the help of mortality tables, claims on life insur-
ance policies are generally predictable. PC claims (such as those associated with
natural disasters), however, are virtually impossible to predict. As a result, PC insur-
ers’ assets tend to be shorter term and more liquid than those of life insurers. PC
insurers’ contracts and premium-setting Intervals are usually relatively short term as
well, so problems caused by policy surrenders are less severe, PC insurers’ greatest
liquidity exposure occurs when policyholders cancel or fail to renew paolicies with
an insurer because of insolvency risk, pricing, or competitive reasons. This may cause
an insurer’s premium cash inflow when added to its investment returns to be insuf-
ficient to meet policyhelders’ claims.

Alternatively, large unexpected claims may materialize and exceed the flow of pre-
mium income and income returns from assets. Disasters such as Hurricane Andrew in
1991 and Hurricane Katrina in 2005 have caused severe liquidity crises and failures
among smaller PC insurers.’® More recent is the near failure of insurance giant AlG,
which in late summer 2008 was hit by $18 billion in tosses from guarantees {credit
default swaps [CDS]) it wrote on mortgage derivatives. As the mortgage debt securi-
ties’ values declined, AIG was forced te post more collateral to sighal to CDS contract
counterparties that it could pay off the mortgage guarantees it wrote. Despite these
actions by AIG, Standard & Poor's anneunced that it would downgrade AlG’s credit
rating. The rating downgrade required AlG to post up to an additional $14.5 billlon
in collateral, funds which it did not have. AlG made an unprecedented approach
to the Federal Reserve seeking $40 billion in shart-term financing. The company
anneounced that a financing entity-funded by the Federal Reserve Bank of New York
and AlG-had purchased $46.1 billion in the complex debt securities insured by AIG.
The deal also included a broader restructuring of the federal government’s bailout of
AIG, which criginally included an $85 billion bridge loan and $37.8 billion in Fed
financing.

Investment Funds

Investment funds such as mutual funds and hedge funds sell shares as liabilities to
investors and invest the proceeds in assets such as bonds and equities. These funds
are open-end or closed-end. Closed-end funds issue a fixed numbet of shares as
liabilities. Unless the issuing fund chooses to repurchase them, the number of
outstanding shares does not change. As discussed in Chapter 3, by far the majority
of US. investment funds are open-end funds; that is, they can issue an unlimited
suppty of shares to investors. Open-end funds must also stand ready to buy back
previously issued shares from investors at the current market price for the fund’s
shares. Thus, at a given marker price, P, the supply of open-end fund shares is per-
fectly elastic. The price at which an open-end investment fund stands ready to sell
new shares or redeem existing shares is the net asset value (NAV) of the fund. NAV
is the current or market value of the fund’s assets divided by the number of shares in
the fund. An investment fund’s willingness to provide instant tiquidity to sharehold-
ers while it invests funds in equities, bonds, and other long-term instruments could

% Also, claims may afise in fong-tail lines where a contingency takes place duilng the pollcy perlod but a
clalm Is not lodged until many years later, As menticnad In Chapter 8, one example 1s the cislms regard-
ing damage caused by asbestos contacts
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TABLE 12-13
Run Incentives

of DI Depositors
versus [nvestment
Fund Investors

expose it to liquidity problems similar to those that banks, thrifts, and life insurance
companies face when the number of withdtawals (or mutual fund shares cashed in)
rises to abnormally and unexpectedly high levels. Indeed, investment funds can be
subject to dramatic liquidity runs if investors become nervous about the NAV of the
murtual funds’ assets. However, the fundamental difference in the way investtnent
fund contracts are valued compared with the valuation of DI deposit and insurance
policy contracts mitigates the incentives for fund shareholders to engage in runs.
Specifically, if an investment fund were to be liquidated, its assets would be distrib-
uted to fund shareholders on a pro rata basis rather than the first-come, first-served
basis employed undet deposit and insurance contracts.

To illustrate this difference, we can directly compare the incentives for invesunent
fund investors to engage in a run with those of DI depositors. Table 12-13 shows a
simple balance sheet of an open-end mutuat fund and a DI When they perceive that
a DIs assets are valued below its liabilities, depositors have an incentive to engage in a
run on the DI to be first in line to withdraw. In the example in Table 12-13, only the
first 90 depositors would receive $1 back for each $1 deposited. The last 10 would
receive nothing at all.

Now consider the mutual fund with 100 shareholders who invested $1 each for a
total of $100, but whose assets are worth $90. If these shareholders tried to cash in
their shares, none would receive $1. Instead, a mutual fund values its balance sheet
liabilities on a market value basis; the price of any share liquidated by an investor is:

Value of 5
= Me,—- = NAV (net asset value)
Shares cutstanding

Thus, unlike deposit contracts that have fixed face values of $1, the value of a mutual
fund’s shares reflects the changing value of its assets divided by the number of shares

outstanding.
In Table 12-13, the value of each shareholdet’s claim is:
$90
P= 100 = $0.90

That is, each mutual fund shareholder participates in the fund's loss of asset value
on a pro rata, or proportional, basis. Technically, whether first or last in line, each
mutual fund shareholder who cashes in shares on any given day receives the same
net asset value per share of the mutual fund. In this case, it is 90 cents, representing
2 loss of 10 cents per share. All mutual fund shareholders realize this and know that
investors share asset losses on a pro tata basis. Being the first in line to withdraw has
no overall advantage as it has at DIs,

This is not to say that mutual funds bear no liquidity risk. Money market mutual
funds (MMMFs) experienced tremendous liquidity risk at the start of the financial
crisis. On September 16, 2008 (one day after Lehman Brothers filed for bankruptcy),
Reserve Primary Fund, the oldest money market fund in the United States, saw its
shares fall to 97 cents (below the $1.00 book value) after writing off debt issued by

Depository Institution Mutual Fund
Assets Liabitities Assets Liabllitles
Assets $90 %100 Deposits Assats $90 $100 Shares
{100 depositars {100 shareholders

with $1 deposits) with $1 shares)
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Lehman Brothers. Resulting investor anxiety about Resetve Primary Fund spread to
other funds, and investors industrywide liquidated thefr MMMTF shares. In just one
week investors liquidated $170 billion of the industry total $4 trillion invested in
MMMPFs. In response, cn September 19, the federal government took steps to restore
confidence in the MMMF industry. Specifically, the Department of Treasury opened
the Temporary Guarantee Program for MMMUs, which provided up to $50 billion in
coverage to MMMF shareholders for amounts they held in the funds as of close of
business that day. Further, in July 2014, the SEC adopted new rules to address risk
of investor runs on money market mutual funds. The new rules require a floating net
asset value (NAV) for institutional prime money market funds. This change allows the
daily share prices of these funds to fluctuate along with changes in the market value of
fund assets. Using NAV will reduce the risk of runs in tmoney market funds and provide
impartant new tools that will help further protect investors and the financial system.
Some of the biggest liquidity crises experienced by Fls recently have occurred with
hedge funds, which are highly specialized investment funds with a limited number of
wealthy investors, usually 100 or less. For example, in the summer of 2007, two Bear
Stearns hedge funds suffered heavy losses on investments in the subprime mortgage
matket. The two funds filed for bankruptcy in the fall of 2007. Bear Stearns’ market
value was hurt badly from these losses. The losses became so great that by March 2008,
Bear Stearns was struggling to finance its day-to-day operations. Rumors of Bear Stearns’
liquidity crisis became a reality as investors began quickly selling off their stock and
draining what little liquid assets the firm had left; it was the first major run on a US. FI
sthce the Great Depression. Bear Stearns had no choice but to basically sell themselves
to the highest bidder to avoid declaring bankruptcy or completely closing down and
leaving investors totally empty handed. JP. Morgan Chase purchased the company for
$236 million; Bear Stearns' skyscraper in New York was worth over $2 billion alone.

Concept
Questions

1. Whatis likely to be a life insurance company's first source of liquidity when premium
inceme is insufficient?

2. Can alife insUrance company be subjected to a run? If sg, why?

3. Whatis the greatest cause of liquidity exposure faced by property—casualty insurers?

4. Is the liquidity risk of propetty—casualty Insurers in general more or less than that of
life insurers?

5. What wouid be the impact on their fiquidity needs If DIs ofered deposit contracts
of an oper-end mutual fund type rather than the traditional all-cr-nothing demand
deposit contract?

6. How do the incentives of mutual fund Investors to engage In runs compare with the
incentives of DI depositors?

Summary

Liquidity risk, as a result of heavier-than-anticipated liability withdrawals or loan
commitment exercise, is a common problem faced by FI managers. Well-developed
policies for holding liquid assets or having access to markets for purchased funds are
normally adequate to meet liability withdrawals. However, very large withdrawals
can cause asset liquidity problems that can be compotnded by incentives for liabil-
ity claim holders to engage in runs at the first sign of a liquidity problem. These
incentives for depositors and life insurance policyholders to engage in runs can push
normally sound Fls into insolvency. Mutual funds are generally able to avoid runs
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because liabilities are marked to market so that losses are shared equally among
liability holders. Since such Insolvencies have costs to society as well as to private
shareholders, regulators have developed mechanisims such as deposit insurance and
the discount window to alleviate liquidity problems. We discuss these mechanisris
in detail in Chapter 19.
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Questions
and Problems

How does the degree of liquidity risk differ for different types af financial
institutions?

What are the two reasons that liquidity risk arisest How does Hguidity risk aris
Ing from the liability side of the balance sheet differ from liquidity risk arising
from the asset side of the balance sheet? What is meant by fire sale prices
What are core depositst What role do core deposits play in predicting the prob:
ability distribution of net deposit drains?

The probability distribution of the net deposit drains of a DI has been estimated
to have a mean of 2 percent and a standard deviation of 1 percent. Is this DI
increasing or decreasing in sizet Explain.

_ How is a DI's distribution pattern of net deposit drains affected by the following?

a. The holiday season.

b. Sumimer vacations.

c. A severe econoric recession.

d. Double-digit inflaticn.

What are twa ways a DI can offset the liquidity effects of a net deposit drain of
fundst How do the two methods differ? What are the operational benefits and
costs of each method?

What are two ways a DI can offset the effects of asset-side liquidity risk such as
the drawing down of a loan commitment?

A DI with the following balance sheet (in millions) expects a net deposit drain of
$15 million.

Assets Liabllitles and Equity
Cash 510 Deposits %68
Loans 50 Equity 7
Securities _iD) -
Total assets $75 Total Labiities and equity $75

Show the DI's balance sheet if the following conditions occur:
a. The DI purchases liabilitles to offset this expected drain.
b. The stored liquidity management method is used to meet the expected drain.

_ AllStarBank has the following balance sheet (in millions):

Assets Liabllities and Equity
Cash $ 30 Deposits $110
Loans 20 Borrowed funds a0
Securities 50 Equity 20
Total assets  $170 Total liablllties anc equity  $170
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AllStarBank’s largest customer decides to exercise a $15 million loan commit-
ment. How will the new balance sheet appear if AllStar uses the following
liquidiry risk strategies?

a. Stored liquidity management.

b. Purchased liquidity management.

A DI has assets of $10 million consisting of $1 million in cash and $9 million in

loans. The DI has core deposits of $6 million, subordinated debt of $2 million,

and equity of $2 million. Increases in interest rates are expected 1o cause a net
drain of $2 million in core deposits over the year.

1. The average cost of deposits is 6 percent and the average yield on loans is
8 percent. The DI decides to reduce its loan portfolio to offset this expected
decline in deposits. What will be the effect on net interest income and the
size of the DI after the implementation of this strategy?

b. If the interest cost of issuing new short-term debr is expected to be
7.5 percent, what would be the effect on net interest income of offsetting the
expected deposit drain with an increase in interest-bearing llabilitles?

¢. What will be the size of the DI after the drain if the DI uses this strategy?

d. What dynamic aspects of DI management would support a strategy of replac-
ing the deposit drain with interest-bearing liabilities?

Define each of the following four measures of liquidity risk. Explain how each

measure would be implemented and utilized by a DI.

2. Financing gap and financing requirement.

b. Sources and uses of liquidity.

c. Peer group ratio comparisons.

d. Liquidity index.

Plainbank has $10 million in cash and equivalents, $30 million in loans, and §15

rmillion in core deposits.

a. Calculate the financing gap.

b. What is the financing requirement?

c. How can the financing gap be used in the day-to-day liquidity management
of the bank?

A DI has $10 million in T-bills, a $5 million line of credit to borrow in the repo
market, and $5 million in excess cash reserves (above reserve requirements) with
the Fed. The DI currently has borrowed $6 million in fed funds and §2 million
from the Fed’s discount window to meet seasonal demands.
2. What is the DI's total available (sources of) liquidity?
b. What is the DI's current total uses of liquidity?
¢. ‘What is the net liquidity of the DI?
d. What conclusions can you derive from the result?
A DI has the following assets in its portfolio: $10 milllon in cash reserves with
the Fed, $25 million in T-bills, and $65 million in mortgage loans. If the DI has
to liquidate the assets today, it will receive only $98 per $100 of face value of
the T-bills and $90 per $100 of face value of the mortgage loans. Liquidation at
the end of one month (closer to maturity) will produce $100 per $100 of face
value of the T-bills and $97 per $100 of face value of the mortgage. Calculate the
one-month liquidity index for this DI using the preceding information.

A DI has the following assets in its portfolio: $20 million in cash reserves with

the Fed, $20 million In T-bills, and $50 million in mortgage loans. If the assets

need to be liguidated at short notice, the DI will receive anly 99 percent of
the fair marker value of the T-bills and 90 percent of the fair market value of
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the mortgage loans. Liquidation at the end of one month {closer to maturity)
will produce $100 per $100 of face value of the T-bills and the mortgage loans.
Calculate the liquidity index using the above information.

16. Conglomerate Carparation has acquired Acme Corporation. To help finance the
takeover, Conglomerate will liquidate the overfunded portion of Acme’s pension
fund. The face values and current and one-year tuture liquidation vaiues of the
assets that will be liquidated are given below.

Liquidation Values

Asset Face Value t=0 f =1 year
IBM stock $10,000 $9,900 $10,50C
GE bonds 5,000 4,000 4,500
Treasury securities 15,000 13,000 14,000

Calculate the one-year liquidity index for these securities.
17. Cenrral Bank has the following balance sheet (in millions of dollars).

Assets Liabllities snd Equity

Cash $ 15 Stabie retal deposits $ 140
" Deposils at the Fed 30 Less stable retait deposits 70

Treasury bonds 145 CDs maturing in 6 months 100

Qualifying marketable securities 50 Unsecured whelesale funding from:

GNMA bonds a0 Stable small business deposits 125

Loans to AA— rated carporations 540 Less stable small business deposits 100

Mortgages 285 Nenfinancial corporates 500

Premises 40 Equity 130

Total $1,165 Total $1,165

Cash inflows aver the next 30 days from the bank's performing assets are
$7.5 million. Calculate the LCR for Central Bank.
18. WallsFarther Bank has the following balance sheet (in millions of dollars).

Assets Liabilitles and Equlty

Cash % 12 Stable retall deposits % B8
g Ceposits at the Fed 19 Less stable retail deposits 20
E Treasury securitles 125 Unsecured wholesale funding from:
'g GMNMA, securities 94 Stable small business deposits B8O
- Loans to AA rated carporations 138 Less stable small business depaosits 49
E Loans to BB rated corporations 106 Nonfinancial carporates 250
E Premises 20 Equity _ 60
E Total $514 Total $514
£
E Cash inflows over the next 30 days from the bank’s performing assets are
; $5.5 million. Calculate the LCR for WallsFarther Bank,




19. FirstBank has the following balance s
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heet (in millions of dollars).

Assets Llabititles and Equity

Cash $ 12 Stable retail deposits $ 55
Depasits at the Fed 19 Less stable retall deposits 20
Treasury securities 125 Unsecured wholesale funding from:
GNMA securities 24 Stable small buslness deposits 80
Loans to A rated corporations 138 Less stable small business deposits 49

(maturity > 1 year) Nenfinancial corporates 250
Loans te B rated cerporations 106 Equity - 60

(maturity < 1 year) Total $514
Premises _ 20
Total $514
Calculate the NSFR for FirstBank.

20. BancTwo has the following balance gheet (in millions of dollars).
Assels Llabilitles and Equity

Cash $ 20 Stable retall deposits $ 190
Deposits at the Fed 30 Less stable retall deposlts 70
Treasury bonds 145  CDs maturing In & months 100
Gualifylng marketable securi- 50 Unsecured whelesale funding from:

ties (maturity < 1 year) Stable small business deposits 125
FNMA bonds B0  Less stable small business deposits 100
Loans to AA— rated corpora- 54C  Nonfinancial corperates 450

tions {maturlty > 1 year) Equity 130
Morgages {unencumbered} 285 Total $1,165
Premises 35
Total $1.165

Calculate the NSFR for BancTwo.
21. How can an FI’s liquidity plan help

reduce the effects of liquidity shortages?

What are the components of a liquidity plan?

22. Whar iz a bank run? What are some possible withdrawal shocks that could initiate
a bank run? What feature of the demand deposit contract provides deposit with-
drawal momentum that can result in a bank rum?

23. The following is the balance sheet of

a DI {in millions):

Assets Liabilitles and Equity
Cash $ 2 Demand deposits $50C
Loans 50
Premises and equipment _3 Equity 5
Total $55 Total $55

The asset-liability management committee has estimated that the loans, whose

average {nterest rate is 6 percent and

whose average life is three years, will have

to be discounted at 10 percent if they are to be sold in less than two days. If they
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24.
25,

26.

27.

28.

29,

can be sold in four days, they will have to be discounted at 8 percent. If they can

be sold later than a week, the DI will receive the full market value. [.oans are not

amortized; that is, the principal is paid at maturity.

a. ‘What will be the price received by the DI for the loans if they have to be sold
in two days? In four days?

b. In a crisis, if depositors all demand payment on the first day, what amount
will they receive? What will they receive if they demand to be paid within
four days? Assume no deposit insurance.

What government safeguards are in place to reduce liquidity risk for DIs?
What are the levels of defense against liquidity risk for a life insurance company?
How does liquidiry risk for 2 property-casualty insurer differ from that for a life
insurance company?
How is the liquidity problem faced by investment funds different from that
faced by DIs and insurance companies? How does the ligquidity risk of an open-
end mutual fund compare with that of a closed-end fund?
A mutual fund has the following assets in its portfolio; $40 million in fixed-
income securities and $40 million in stocks at current market values. In the
event of a liquidity crisis, the fund can sell the assets at 96 percent of market
value if they are disposed of in two days. The fund will receive 98 percent if the
assets are disposed of in four days. Two shareholders, A and B, own 5 percent
and 7 percent of equity (shares), respectively.

2. Market uncertainty has caused shareholders to sell their shares back to the
fund. What will the two shareholders receive if the murual fund must sell all
the assets in two days? In four days?

b. How does this situation differ fram a bank run? How have bank regulators
mitigated the problem of bank runs?

A mutual fund has $1 million in cash and $9 million invested in securities. It

currently has 1 million shares ourstanding.

a. What is the net asser value (NAV) of this fund?

b. Assume that some of the shareholders decide to cash in their shares of the
fund. How many shares at its current NAV can the fund take back without
resorting to a sale of assets?

c. As a result of anticipated heavy withdrawals, the fund sells 10,000 shares of
IBM stock currently valued at $40. Unfortunately, it receives only 435 per
share. What is the niet asset value after the sale? What are the cash assets of
the fund after the sale?

d. Assume that after the sale of IBM shares, 100,000 shares are sold back to the
mutual fund. What is the current NAW! Is there a need to sell more securities
to meet this redemption?

Go to ]. P. Motgan Chase’s website (www.jpmorganchase.com) and find its latest
Sources and Uses of Funds Statement. How have the sources and uses changed
since March 2015 (as shown in Appendix 12A)




Integrated Mini Case
MEASURING LIQUIDITY RISK

A DI has the following balance sheert {in millions):

Assets Llabilitles and Equity
Cash $ 9 Deposits $ 75
Loans 95  Purchased funds 40
Securities 26  Equity 15

Total sssets 4130  Total liabilities and equity  $130

The DI's securities portfolio includes $16 million
in T-bills and $10 million in GNMA securities. The
DI has a $20 million line of credit to borrow in the
repo market and $5 million in excess cash reserves
(above reserve requirements) with the Fed. The DI
currently has borrowed $22 million in Fed funds
and $18 million from the Fed discount window to
meet seasonal demands,

1. Calculate the financing gap.
2. What is the flnancing requirement?

3. What is the DI's total available (sources of)
liquidity?
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4. What is the DI's current total uses of liquidiry?
5. What is the net liquidity of the DI

6. The DI expects a net deposit drain of $20 mil-
lion. Show the DI's balance sheet if the following
conditions occur:

a. The DI purchases liabilities to offset this
expected drain.

b. The stored liquidity management method
is used to meet the expected drain {the DI
does not want the cash balance to fall below
£5 million, and securities can be sold at their
fair value).

7. In the event of an unexpected and severe drain
on deposits in the next 3 days and 10 days, the
DI will liquidate assets in the following manner:

Liquidation Values {$ milllons)

Asset FalrValue t=3days t=10days
Cash $9 59 509
Treasury bills 16 14 155
GNMAs 10 8 9
lcans 25 65 75

Calculate the 3-day and 10-day liquidity index for
the DI

Appendix 12A: Sources and Uses of Funds Statement, J. P.

Morgan Chase, March 2015

View Appendix 12A at the website for this textbook (www.mhhe.com/saunders9e).

www.mhhe.com/saundersSe
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Appendix 12B

lllustrative Template for the LCR

item

Factor {to be multiplled agalnst total amount)

Stock of High-Quallty Liquicd Assets

A. Level 1 Assets:

Cash 100%

Giialfying matkatabie sscurlties from sayeleigns, centa) Lanks. 100%
albilesactarantities, apd muliiatersl development panks

Qualifying central bank reserves 100%

Domeastic severeign or central bank debt in domestic cUrrency  100%

Domestlc sovereign debt for nen—2ero percent risk-weighted 100%
sovereigns, issued |n foreign currency

B. Level 2 Assets:

Sovére!gn, cantral bank, and PSE assets qualifying for BB%
20 percent risk welghting

Qualifying corparate bonds rated AA-- of highar 85%

BE%

Qualifying covered bonds rated AA-- of nigher
Calculation of 40 percent cap of liquid assets

Total value of stock of highly liquid assets

Maximum of 2/3 of adjusted Level 1 assets that
would exist after an unwind of all securad
funding transactions.

Cash Outflows

A. Retall Deposits:

Demand depoéit and qualifying tarm deposits with residual
maturity or notlce peried within 30 days
» Stable retail deposits

« Less stable retall deposits

Tatn daposit with-residusl matarity.greater then 30 days with
a withdrawal with =:sigrificent pensity, of nejegal right 1o
withdraw

Minlmum 3% (additional categories to be deter-
mined by jurisdiction)

Minimum 10% (additional categories to be deter-
mined by jurisdiction)

0% (or higher rate to be cetermined &y
Jjurisdictions)

B. Unsecured Wholesale Funding:

Funding from:
Stable smali kusiness customers

| ess stable small business custemers

Legal entities with cperatlanal relatlonships

Minimum 5% (sdditional categaories to be
determined by jursidiction)

Minlmum 10% (sdditicnal categories to be
getermined by jurisdiction}

25% of deposits needed for cperational
purpeses

)

i3

T
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Item

Factor (to be multiplied against total amount)

» Portion of corperate depasits with operational relationships
cavered by deposlt insurahce—same treatment as for retail
demand depaosiis

Coaperative banks in an institutional network

25% of the guallfying deposlts with the
centralized Institution

Monfinancial corperetes, sovereigns, central banks, and PSEs 75%

Other |ega!l entity customers 100%

¢. Secured Funeing:

Secured funding transactions backed by Level 1 assets, with 0%
any counterparny

Secured funding transactians backed by Leval 2 assets, with 15%
any counterparty

Secured funding transactions packed by assets that are neteli-  25%
gible for the stock of highly llquid assets, with domestic sov-
ereigns, domestic central banks, or domestic public-sector
entltles as a counterparty

All other secured funding transactions 100%

. Addlitional Requirements:

Liabilties ré\ated to derivative collateral calls related toc a down-
grade of up to 3 notches

Market valuation changes on derlvatlves transactions

Valuatlen changes on pasted collateral securing derivative
transactions that is comprised of non-level 1 assets

ABCP, 5fVs, condults, eic.:

|labllitles fram maturing ABCP, SIVs, SPVs, etc.

Assaet-backed securities {including covered bonds)

Currently undrawn portion of committed credit and liguidity
facilities to: *

« Retall and small business ciients

« Nenfinancial corporates, sovereigns and central banks, and
PSEs; credlt facilitles

+ Nenfinancial corporates, sovereigns and centrel banks, and
PSEs; liquidity facillties

« Other legal entlty customers, credit and llquidlty facllites

Qther cantingent funding liablities (such as guarantees, letters
of credit, revocable credlt and liguidity facilities, derivative
valuations)

Any additional contractual outflows

Net detivative payables

Any other contractual cash outflows

100% of collateral that would be regulred to
cover the contracts in case of up ic a 3-notch
downgrade

Treaiment determined by supervisars in each
urisdletion

20%

100% of maturing amounts and 100% of return-
aple assets
100% of maturing emounts

5% of cutstanding credit and liguidity lines
10% of outstanding credit lines

100% of outstanding liguidity lines

100% of cutstanding credit and liguidity lines
Treatment determined by supervisors in each
Jjurisdiction

100%
100%
100%

Total Cash Outflows
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ftem

Factor (to be multiplled against total amount}

Cash Inflows

Raverse repos and securitles borrowlng, wilth the following as
collateral:
« Level 1 assets
+ Level 2 assets
- All other assets
Credit or liguidlty facilitias
Operational deposits held at other financlal institutions
» Deposits held at centralized Institutlon of a network of
cooperative banks
Other inflows by counterparty:
. Amounts receivable from retall counterparties
« Amounts receivable from nonfinancial wholesale
counterparties, fram transactions other than those listed in
the Inflow categories
« Amounts receivable from financial institutions, from transac-
tions other than those listed in the inflow categorles
Net derlvative receivables
Other contractual cash inflows

0%

15%

100%

0%

0%

0% of the gualifying deposits with the centralized
institution

50%
50%

100%
100%

Treatment determined by supervisors in each
jurisdlction

Total Cash Inflows

Tatal net cash outflows = Total cash outflows = Min [Total
cash inflows, 75% of gross outflows]

LCR (= Total vaiue of stock of high-quality liquid assets/
Net cash outflows)




