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Abstract

This studyexaminegheoretically and empirically thempact of an aging population on bastkucture We

show that nksmoreexposed t@senior populatiopay lowera n d mor e fAdepositcatesiiieser et ai |
banks rely less on wholesale funding and issue more retail deposits, particularly those with longer
maturities that are less likely to be withdrawn when market rates Tiseir assets are composed of fewer

loans, particularlybusines | oans, and mor e s ematuritydepostsare mbrbthamme b an
offset by longemmaturity loans and securities, so that tlassediability maturity gap increase$he net
impactontheb a n kterést rate risks determined by th&radeoff between tts higher maturity gagnd

thebanké deposit mar ket power.
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1. Introduction

This paper shows thak S.banks pay lower interest rates on retail deposits wienbranches
are located in areg®pulatedy arelativelyhigh proportiorof individuals over age 65, whom we
referto asi s e ndltalsofndsthawhen t here i s a greater proport
markets,the spread between a competitiveeasurymarket interest rate and thea n kefaib
depositrate increasedy a larger amounds Treasuryrates riseimplying greater deposit rate
A tickinessd Moreover banks located in areas with high proportions of serigmserelatively
more retail deposit liabilities compared to wholesale sources of furfelintpermore, banks with
a higher exposure to seniors are less likely to see their defaosits withdrawn when Treasury
rates riseOn the asset sidéhose banks exposed to higher proportions of seniors invest relatively
more in securities and make fewer loans, particularly business loans.

Additionally,t he paper 0s r leprapbrtiosofsemotsinc aat e atnhkadés tl oc a
impactsits decisions with respect to asaatlliability maturiies The effect of a higér proportion
of seniors on thepread between@mpetitive marketratendab ank 6 s r et ai |l deposi
for longermaturity depositsln turn, banks exposed to a higher proportion of seniors issue more
long-maturity time deposits relative to shontturity depositsin terms of asset maturities bank
with greatelexposire to seniorengthens the maturities of both its loans and securities even more
than that for its liabilitiesIndeed,it is estimated thah onest andar d devi ati on r
proportion of seniors widens the gap between its asset and liabilityities by 0.3 years or 3.6
mont hs. Based on a(nddwanthk) éhs transtates ihtan oantrease anpthet a |
effective maturity of capital equalto29yegrspt ent i al |l y having a subst:
interest rate risk.

Theeffects of aging on bank structutet this paper documerase especially relevasince
the proportion of th&JS population aged 65 and older has risen fairly steadily over thenaost
periodand is predicted to continuBased on U.S. census dataglte 1 shows the proportion of
seniors for each decade from 1950 to 2020, including projections for 2030, 2040, and 2050. The
proportion of seniors is currently more than double its initial sharewalhdikely increase
substantially more over the next@&arsHence, our papérs f i prediat thagpspulation aging
may have economically important consequencebdoks 6 f u t iulinbdity stracture.t



Figure 1 Share of US Population Aged 65 and Older to Total US Population

13.19¥

1950 1960 1970 1980 1990 2000 2010 2020 2030" 2040" 2050

Source: U.S. CenslBureau

However, there is also significagkographicvariation across the USn the countylevel

proportion ofseniorsFor our 2001 2019 samplgghe aver age share of seni

populationis 16.6%, butwith a relatively largestandarddeviation of 4.6% and a minimum and
maxi mum of 1.5% and 58. 5 %, respectivel y.
branches, the share of seniors bame asubstantiallydifferent impact orbank operations.

What mght explain our findings on how ¢hproportion of seniors influences bank structure?
Theory and empirical evidenseiggesthatthe age distribution in a given area affects the demand
for different types oflocal banking services. The Ifeycle hypothesis of Modigliani and
Brumberg (195%pr edi ct s t hat i ndi v i-dcavimds siécisiomy lead oa |
consumption smoothing that typically involves borrowing at early stages dbliteved by a
gradual buildup of savings until retirement when savings peak and then dekhtiéoff and
Summers (1981)ropose that the lifeycle concept requires an extension to incorp@dmguest
motive since empirical y i n d isavingk teadl tes @ntinue to grow after retirement.
Furthermorewith respect to lifecycle portfolio choic8odie, Merton, and Samuelson (1992)
show thatconstraints omlderindividual®labor suppkes can explain why tlyeallocate a greater

c

o

He n

C



portion of savings to riskree assets and less to risky assets compared to the portfolio allocation
of the young.

Taken together, this logic suggests that there should be a relatively high demand-fgrerisk
assets, such as insured retail bank depasitecal markets with a high proportion of senidrs
contrast, there should be a relatively high demandémkloans in local markets with a high
proportion of the youngrhe higher loan demardkrivesfro m young househol dso
for borrowing but potentiallplsogreaterdemand for borrowing by businesses that are more likely
to locate in younger aredse totheir greater labor supply.

Figures 2 and drovide a simplellustration of how differences inthe age distribution o
bank®és | oc athecompasikoao its as$efs and tiabilitiewhen the bank maximise
its shareholder valueThe main assumptions are thhe bank has market power in lending
(reflected by declining marginal revenue) and retail deposits (reflected by increasing marginal
cost) but is a price taker at the competitive Rat@hen investing in securities or isegiwholesale
liabilities.! Examples of such security investments are Treasuries and mebaekgsd securities
(MBS) while examples of wholesale funding avkolesale uninsured deposits, bank bonds, and
regulatoryrequired equity capital.

Figure 2 shows #hcasef a bank whose branches are located in markets with a relatively high
proportion of young individuals so that the population has a high demand for borrowing and a low
demand for retail depositShevaluemaximizing bank originates loans until tmarginal revenue
of the last loan equals the competitive r&eDue to the relatively low demand for retail deposits,
the bank optimally issigeretail deposits until their marginal revenue equRlsnd then issue
wholesaldiabilities at the elastic arginal costR: to fund the remaining loanés a result, the
bankdés assets are composed entirely of | oans
wholesale funds.

1 The rateR. should be interpreted as the ris&utral rate of return ocompetitivelypricedsecurities and wholesale
funds.



Figure 2 Asset andLiabilit ies of Bankin Markets with Low Seniorsand High Young
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In contrastFigure3 indicates the case of a bank whose branches are located in mattkets
relatively high proportion of seniors so thatriésa high demand for retail deposits but a low
demand for borrowingSimilar to the previous casthe bank originate loans until the marginal
revenue of the last loan equals the competitive Rat@&ut & that point, the marginal cost of retail
deposits is still belowk: so that it continues to issadditionalretail depositeind invesithe exces
in securitieearningthe competitive ratéAs a resulta substantial portion ofthea n k 6 sareas s et s
invested in securities while, except for required equity capital, its liabilities are entirely retail

deposits



Figure 3 Bank AssetLiability Structure in High Seniors, Low Young Markets
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The paperod6s results on how the proportion

of

a bank6s cadndliabtditg matufitiesdfsenier®d pr ef erence for depos

investrrent vehiclerather tharatransactionsnedium banks more exposed to seniwmeuldissue

more longeiterm depositselative toshorterterm ones. It would also explain thea p ewidénse

thatt h e s e b an k siadicateegoeatsr imarketr paviereanger maturities. The aper 6 s
finding of greaterdeposit ratestickinessfor banks with greater senior exposuan also be
reconciled with theory. Kahn, Pennacchi, and Sopranzetti (1999) show that banks set stickier retail
deposit rates when a greater proportion of their depositors have limited recall in monitoring interest
rates, which may be more likely for send@positos.

Finally, if banks operating in high senior markets optimally issue more -lmadurity
liabilities, it would be expected théhey would also lengthen the maturity of their loans and
securitiesWhile they tend to lengthen tin@sseimaturiiesmore thartheir liability maturities it
may not necessarilyiply greater interest rate rigidoanks with greater senior exposure set stickier
retail deposit rates. Ashownby Hutchison and Pennacchi (1998arrow and van Deventer
(1998),and DrechslerSavov, and Schnabl (2021he slow adjustment afdepositrateto changes
in an equivalermaturity competitive market interest rates daoreasehe deposié siterest rate
duration beyond its maturity.



This paper contributes to a literatutet relates population age to bank activities. Becker
(2007) shows that a greater proportion of seniors in a Metropolitan Statistical Area (MSA) predicts
a higher log of total deposits per capita issued by the branches of all banks located in that MSA.
In turn, a higher log of total deposits per capita predicts that the MSA will have greater small firms
per capita but fewer large firms per capita, consistent velitively greater entrepreneurial
activity. Han, Park, and Pennacchi (20EXamine individal banks operating in MSAs with a
high proportion of young (under age 65) popul
corporate income taxes. Such banks, which pay high taxes and are likely to have high loan demand
but few retail deposits, shouldvea high cost of abalance sheet fundin§.onsistent with such
a higher cost, they find that such banks are more likely to securitize mortgages rather than fund
them on balance sheet.
Doerr, Kabas, and Ongena (2023) analgaeks with branches in courgi¢ghat experience
relatively high growth intheir seniompopulation over the decade from 1997 to 2@Diring this
same time span, they find that bamkgposed to these countieshded to increase the risk of the
mortgages that they held, for example, bgking mortgages with a higher loan to income ratio
and ones that had relatively high net chasffe during 2007 to 2010.
Our paper also examines th#fects on banks of aggemographis in counties where they
operate branches. But unlike Doerr, Kabas,@ndgena (2023), oyy a p eneaSwse of exposure
to seniorgs based on changes in thportionof the population that are seniors, rather than the
absolute growth of the senior populatbo@ur paper dés focus is on hov
counties with aigh proportion of seniors affects the retail deposit interest rates that it sets and
also the types of liabilities it issues and the composition of its loans and securities. In addition, our
paper analyzes how a bank tesofassaqt and liability mdtusities e ni o r
The following is the plan of the paper. Section 2 desciivesources ahe data used in our
empirical testspresents descriptive statistieg)d discusses the logic for constructitige main

variablesused in our testsSection 3 discusses the empirical methodologyanalyang how a

20ur metri c bas e groportiondf $eriorsgscansidteat withdhat@ised in Becker (2007) and Han,
Park, and Pennacchi (2015). Our preference for this measure is that it is arguably a better measure of whether
countyds oV e raging.ICouptiesperperrcingoarigtowshin seniors are often countidsat also
experiene high growth in overall population and where the proportion of senamactuallybedeclining i.e., the
overall population becomes younger



bankdés exposure to seniors affects its struc

variablesand the results of our empirical tests. Section 5 concludes.

2. Data

Our sampleonsists ofll UScommercial and savings loan bankghatreportsufficient data
over the2001to 2019period Bankwith less thara total oftenyears of observations or tingaps
(e.g, one observation in 2002 and the next one is 200%xataded from the samplé/e compile

bank and economidataat boththelocal and nationwide levefrom several sources.

2.1. Bankretail depositratesand deposit amounts

From RateWatch, we obtain weekhequency dta on deposit interest rates offered by
individual bankbranchesWe merge tlis Ratewatch data witannualFederal Deposit Insurance
Corporation(FDIC) data using the FDIC branch identifi&ur analysis focuses on tmeost
popular deposit products acrads U.S. brancheswhich are Certificates of Deposits (CDs) and
Money Market Deposit Accounts (MMDASSpecifically we analyze CDswith an account size
of $10,000 ($10K CDs) and maturities ofrbnths, 12months, 24months and 6@nonths.We
alsoexamineMMDA rates with an account size of $25,000 ($25K MMYe take the ye&r
average ofveeklydeposit rates for every brantthmatch the frequency of tlmther variablesn
our analysis

Prior research has providezmpirical evidence thahdividual banksoperating in multiple
local marketsften set deposit rates for the identical type of deposit that is uniform dlceses
different geographic markets.g.,Radecki (1998)Biehl (2002) Heitfield (1999) and Heitfield
and Prager (2004Park and Pennahi (2009, and more recentlBegenau and Stafford (2022
The empirical evidence from our sample also supports the notiomthigmarket banksend to
setuniform deposit ratesThe uniform rate setting phenomenon is more profound for smaller
geographicahreassuch as countiedut it is also present &roadergeographicahreassuch as
states or regionn particular when we calculate thariability (i.e.,standard deviatig) of deposit
rates for the same account type éogivenb a n krénshes withira county, we find that the
majority of bankcounty pairs displayed zero variation in deposit rdEgsluding banks that have
only one branch with a reported rate in a couiighle 1 Panel Ashows thathe percentile of
bankcounty pairshaving multiple branches buwtith zero variation intheir 6-month CD rates



(06MCD10K) is more than 90% for recent yeaFor earlier years theercentile ofbankcounty
pairs with zero variation in deposit rates waare than 50% but less th@h%.

When we repeat the analysisdiroadegeographical are#he findingsare similar Excluding
banks that have only one branch with a reported rate in a state,ITBanel B shows thathen
we calculate the standard deviationafmonth CDs of each banistate pair, we findhat the
majority of bankstate pairs displayed zero variation in deposit rates. The percentile e$tadak
pairs with zero variation in depih rates igmore than 75%, but less th@0% for recent years
while for earlier years the basdounty pairs with zero variation in deposit rates wese than
50% but less than5% Finally, when we calculate the standard deviatio-ofonthCD rates for
each bankegion pair,Table 1 Panel C shows onagain that the majority of bafiegion pairs
displayed zero variation in deposit rat€ke percentile of bankounty pairs with zero variation
in deposit rates imore than 75% but lesban 90%for recent years while for earlier years the
bankcounty pairs with zero variation in deposit ratess more than 50% but less thd@b%
Repeating the deposit rate variation analysis u€ibgwith longermaturitiesor using MMDASs

leads to similar conclusns.

Tablel Panel AAPY_06MCD10Ki County level variability

year No of bank Rate Percentiledistribution of(
counties Variability ( G 10" 250 5ot 75t oQn

2001 1107 0.197 0 0 0 0.297 0.718
2002 1656 0.059 0 0 0 0.080 0.184
2003 2634 0.026 0 0 0 0.003 0.078
2004 3208 0.029 0 0 0 0 0.093
2005 3834 0.046 0 0 0 0 0.165
2006 4295 0.040 0 0 0 0 0.082
2007 8253 0.078 0 0 0.017 0.102 0.212
2008 9440 0.028 0 0 0 0 0.097
2009 10921 0.025 0 0 0 0.002 0.095
2010 11352 0.007 0 0 0 0 0.005
2011 12689 0.004 0 0 0 0 0.001



2012 12710 0.003 0 0 0 0 0.000
2013 12940 0.002 0 0 0 0 0.001
2014 13163 0.002 0 0 0 0 0
2015 13102 0.002 0 0 0 0 0
2016 12975 0.002 0 0 0 0 0
2017 12845 0.002 0 0 0 0 0
2018 12689 0.005 0 0 0 0 0
2019 12456 0.007 0 0 0 0 0
Tablel Panel BAPY_06MCD10K- State level variability
year No of bank Rate Percentile dist
states Variability ( ¢ 10" 250 50h 75t oQf
2001 1144 0.245 0 0 0.114 0.402 0.692
2002 1269 0.076 0 0 0.013 0.111 0.230
2003 2283 0.045 0 0 0 0.060 0.154
2004 2473 0.048 0 0 0 0.058 0.167
2005 2659 0.079 0 0 0 0.094 0.283
2006 2806 0.085 0 0 0 0.064 0.298
2007 4339 0.104 0 0 0.034 0.138 0.284
2008 4501 0.044 0 0 0 0.015 0.147
2009 4901 0.040 0 0 0 0.049 0.140
2010 5001 0.015 0 0 0 0 0.046
2011 5548 0.009 0 0 0 0 0.028
2012 5414 0.006 0 0 0 0 0.013
2013 5375 0.005 0 0 0 0 0.014
2014 5310 0.004 0 0 0 0 0.011
2015 5170 0.004 0 0 0 0 0.009
2016 5042 0.005 0 0 0 0 0.011
2017 4975 0.006 0 0 0 0 0.017
2018 4836 0.012 0 0 0 0 0.032



2019 4680 0.017 0 0 0 0 0.042

Tablel Panel CAPY_06MCD10K- Region level variability

year No of bank Rate Percentile distr.i
regions Variability ( G 10" 250 50" 750 el
2001 995 0.240 0 0 0.090 0.405 0.672
2002 1103 0.073 0 0 0.011 0.107 0.228
2003 2111 0.045 0 0 0 0.058 0.148
2004 2268 0.046 0 0 0 0.052 0.162
2005 2436 0.078 0 0 0 0.096 0.288
2006 2567 0.086 0 0 0 0.067 0.298
2007 4015 0.105 0 0 0.034 0.141 0.288
2008 4115 0.044 0 0 0 0.009 0.146
2009 4444 0.040 0 0 0 0.052 0.141
2010 4493 0.015 0 0 0 0 0.051
2011 4924 0.010 0 0 0 0 0.033
2012 4781 0.007 0 0 0 0 0.018
2013 4715 0.006 0 0 0 0 0.017
2014 4641 0.005 0 0 0 0 0.014
2015 4475 0.005 0 0 0 0 0.012
2016 4322 0.005 0 0 0 0 0.014
2017 4244 0.007 0 0 0 0 0.021
2018 4100 0.014 0 0 0 0 0.044
2019 3925 0.019 0 0 0 0 0.055
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Given this evidence of pervasive uniformitgyr analysisassumeghat the norreporting

brancles of a banlpay the same deposit rate as the reporting beshobated inthe same county

(GranjaandPaixao(2022). In addition,when a bank has multiple Imehes in a county, wase

the average deposit rdte a given deposit typacross albfab a n k 6 s

branches.

We complementhe deposit rate data with branch depgsiantitydata.Branch depositata

are annual bank brandével total deposit amounts reported by bankshi® FDIC Moreover, he

data contaigi

nf ormati on

on

branch

characteri st.i

reporting date is June 30 of each ydaggregating this individual bank brantével data to th

county level,Table 2 reports descriptive statistics for baokinty leveltotal depositamountsand

selecteddeposit rates.

Table 2:Bank-county leveldescriptive statistics

Variables N mean sd min  max
6MCD10K rate 369329 0.978 1.169 0 6.333
12MCD10K rate 370053 1.202 1.263 0 6.600
24MCD10K rate 361758 1.445 1.279 0 6.700
60MCD10K rate 330054 2.031 1.323 0 6.850
MM25K rate 357,702 0.472 0.62 0 5.250

Local (bankcounty)deposits 508773 304998 3,213303 O 491,173792
No of local (bankcounty)branches 508773  3.449 6.889 1 309

cs

To benchmark retail deposit rates, e@ain from the Federal Reserve Economic Data (FRED)

websiteU.S. Treasury Securities Constant Matuntiglds quoted on amnvestmenbasis {ields

in percent per annujrfor five maturities 3-month,6-month,12-month, 24month and 66month

These competitivenarket U.S. Treasuryields are directly comparable to tihe@nkdepositrates

that are typically quoted asnual percentage yield8PY). To match the frequency tiedeposit

rates, we calculate the annual avesagiethese Treasury yield®escriptive statistics of these

Treasury yields are given ifable 3

Table3: Descriptive statistics of annual averages of constaturity U.S.Treasuryyields

Market rates N mean <d min max
TYR3mM(%) 19 1.440 1553 0.033 4.848
TYR6M(%) 19 1548 1577 0.064 4991
TYR12m(%) 19 1.654 1535 0.121 4.933
TYR24m(%) 19 1.900 1.449 0.277 4.815
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https://fred.stlouisfed.org/release/tables?rid=18&eid=288
https://fred.stlouisfed.org/release/tables?rid=18&eid=288

TYR60M(%) 19 2604 1246 0.761 4.745

The market ratei deposit ratespreadfor CDs is measured as the difference between
equivalentmaturity U.S. Treasury yield and CD interest rafdsus, for examplethe 6month
deposit spread is calculated fiybtracing the rate(CDR6m) of the 6months CDfrom the yield
(TYR6m) of the émonth U.S. Treasursecurity(i.e.,spreadmé TYR6m-CDR6m).MMDAs are
partially demandable (they were limited to 6 withdrawals per month during our sample period),
and we calculate their marketdeposit spread, spreadmm, diybtracing the deposit rate of the
$25K MMDA from the yield @ the 3month U.S. Treasurgecurity (i.e., spreadmm=TYR3m
MM). As an illustrationFigure4 presents the annual seriestainonth Treasury yields, average

6-month CD rates, and their average spread during 2001 to 2019.

Rates
N

0 —--/ - e - =

-
2001 2002 2003 2004 2005 2006 2007 ZQOS 2009 @lO—ZOﬂ 2012 2013 2014 2015 2016 2017 2018 2019
~ 7

TYREM eececee CDR6M == == spread

Figure4: Six-monthTreasuy yields, six-month CDrates and their spreadSources: RaWatch

andFRED Economic Data
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2.2.Bankfinancialdata

Wecollecti ndi v i d waldnce sheahformdtion frombank CallReportsfrom which
our bank liability and assetvariablesare calculated The Call Report data isat a quarterly
frequency, which weuse toderive annual calendatyear averags of all variables Variable
definitions relating to bank liabilities are as followsh@lesale depositsre definedasthe sum of
foreign depositplustime depositexceedings100kplusbrokered depositdn turn, retaideposits
arecalculatedasthe difference between total deposits and wholesale depdsitdesalegfunding
is defined as theum ofwholesale depositplus federal funds purchased and other borrowed
money? We alsodefinetheratiolong-termdepositgo shorttermtime depositss he ratio of time
deposits with maturitiesiore tharl year over time deposits with maturities less than 1 year.

For variables relating tbank assetsye defineloars to total asset asthe ratio oftotal (net)
loans over the total asset¥e also calculate the varialdecurities taotal investmentasthe ratio
of securitiesoverthe sum of loasplus securities In addition, wecalculate the ratio of business
loans to total loanby dividing commercial andndustrial (C&Il) loandy total loans Similarly,
the ratio of residential loans to total loans equedd estate loans toe o 4-family residential units
divided bytotal loans

Finally, wecalculate measures of theaturities ofeachb a n &séesand depositsFirst, we
define alongterm assets to total assewriable asthe ratio ofthe sum of loan amounts and
securities amounts with maturiti es.Secondweor e t h
calculae the lban average maturityeasured iryearsas the weighted averageloain maturities
using the corresponding loan amounts as weights. Specifically, we assunadue of 1.5 months
for loans with maturity of less than 3 months, the value of 7.5 months for loans with maturity of
more than 3 months but less than a year, the value of 24 months for loans with maturities between
1 and 3 years, 48 months for loanghwmaturities between 3 and 5 years, 120 months for loans
with maturities between 5 and 15 years and finally 240 months for loans with maturities more than

3 For the definiton of wholesale/retail deposits and wholesale funding we follow Choi and Choi (2021) with one
modification. Specifically, they calculate wholesale deposits as the sum of brokered deposits, foreign deposits, and
time deposits > $100k up until 2008 and tideposits> $250k from 2009 (unofficially) and from 2011 (officially).

In contrast, we focus on time deposits > $100k only and we do that for two reasons, data availability and
consistency. Specifically, as Choi and Choi (2021) observe, banks filing tleJRstarted to report the amount of

time deposits beyond this new threshold only after 2017. Moreover, the change in threshold would imply a jump in
the wholesale deposits between years 2008 to 2009 (or 2011) which could affect the analysis givefidéiecgign

of this change. Similarly, we follow Choi and Choi (2021) who define wholesale funding as the sum of wholesale
deposits, federal funds purchased, repo borrowing and other borrowed money and retail deposits as the difference
between total depositsnd wholesale deposits.
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15 yearsSimilarly, wederivethe ®curities average maturitjeasured iryearsas the weighted
average of the value of 1.5 months for securities with maturity of less than 3 months, the value of
7.5 months for securities with maturity of more than 3 months but less than a year, the value of 24
months for securities with maturities between 1 and 3syet8 months for securities with
maturities between 3 and 5 years, 120 months for securities with maturities between 5 and 15 years
and finally 240 months for securities with maturities more than 15 ysarg the corresponding
securities amounts as wetghThe a&set average maturitg the weighted average of the loan
maturitesand the securities matues.

To find the maturity gap, & apply the same methodology to derive the time deposits
maturities with one exceptiom contrast to the longes¢rmloans that can have maturitiesldf
yearsor morethe group with the longest maturity for time deposits is more than 3 years which we
correspond to a meanaturity of 48 months Moreover all nontime deposits (e.gsavings or
demand deposits) are assumed to have zero matifgythen combine the asset and deposit
maturities tocalculatet h e b an k 6 s Speeifically, et calculgte the. simpiienaturity
gagas the difference bet witseaturiieh eeMpiaMb.kNeslsoas s et s
calculate theleveragedadjusted maturity gapas the difference between the leverage adjusted

bankds assets maturities and ie.Me®FseMeage adj

The descriptive statistics fortheanks 6 bal ance sheet variabl es
present the sample.

2.3.County data

Bankrelated data isomplementedvith data onlocal marketcharacteristicsWe define the
geographicabreaof alocal marketasthe county. In our sample, we collect information all
U.S. countiesbut excludingthe state ofAlaska In this statethere have been many redraws of
| ocal Adothee geographicakquivalent toa county, over our sampleperiod that makes
calculatingtime-consistent local characteristiosfeasible For the counties in our samplege
collect the total population and the proportiortlad senior populationtfilose over agé5 years)
from annualcensus estimateEigure5 revealsthatthe proportion of seniors hasnded to rise
acrosgnostcountiesover our sample periodNonetheless, therg still significantvarigion in the
proportion of senior population across countidsch enables us texplore the implications of
demograplt changeon bankingmarkets whictthe literature still considers to be loc&drk and
Pennacch{2009); Nguyen(2019).
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Figure5: The proportion of senior population across courdi@sng 2001 and 201%ourcelUS

Census Bureau

Moreover, wecollecteachco u n trel &BP (heasured ithousands of chained 2012 dollars
reported by Bureau of Economic Analyaimd we di v i d ¢otalpgpulatibrie create u nt y 0
t he countyds r.énaatditiod W calpuatea cauraypevet bank concenstion
measure, namely, the HerfinddHtirshman Index (HHI)equal tosum of the squared deposit
market shares of all banks that operate branches in a given county eadfiner, wecalculate
thelocal markenumber obankbranches per capiequal tathe number of bank branches located
in the county over the total county population (in thousands). According to Neulzrder
Zimmerman (1990)this measure may imply greater competition which mesult in higher

deposit ratesYet they also argue that more branches per capégproxy for convenience and
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financial services availabilitgyhat could lead tolower deposit ratesTable 25 reports the

descriptive statistics for aeaatedchayadtsicdde mogr aph

Table4: Descriptive statistics ofaunty levelcharacteristics

variables N mean sd min max
Population(log) 59,109 10.268 1.459 3.807 16.128
Seniors proportion 59,109 0.166 0.046 0.015 0.585
Bank competition (HHI) 58702 3.173 2066 O 10

No of bank branches p&r00Ocapita 58702 0.479 0.307 0.042 3.559
Real GDP per capita 58121 50.837 465.3 8.075 60378

3. Empirical methodology

As discussed in the introductichgory predicts thdahe proportion of seniors in a local market
canaffect the demand for retail deposits and, in the abssfrerfect competition, may influence
a bankds equi |l i br Asmwmmawildcenfirom emptrically, netaiedepost rates sett e .
bybankst hat operate in a snankgelte EHaomdestdnfloencekbyt ( As
tharl oc al praporkoe of Sesiorsas well adocal marketmeasures obank competition
and othemarketcharacteristics

However, manyndividual banks operate in multiple local markets that vary in termbeof
proportions of seniordMoreover, as the prior section has documented, these- markiet banks
tend to set deposit interest rates that are uniform across the local markets where they operate
branches. Therefore, to test how the proportion of seaftests the uniform deposit interest rate
set by amultmar k e t bank, we need to account for the
markets.

Theory in Park and Pennacchi (8)@hows thaif a multrmarket banks constrained to set a
depositrate that is uniformacross differenocal markets of varying competitivenessits
equilibrium profitmaximizingdeposit rate depesan a local marketdepositvolumeweighted
average of the rate®t bysinglemarket banks and the concentrations of banksahof its local
markets.In a similar spirit, our analysis posits that theposit rate set by multi-market bank
depend on a deposivolumeweighted averagef the proportion ofseniorsin each local market
where the bank operatéghus, wemeasure given bankd s | o ¢ awvkightadprokoetibn of

seniorsduring yeat, St, as
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whereD,, isbankid s | oc al d eqdoriagydars, Dj isbaki e nt gyt al deposi:
yeart, and P, is theproportion of senior citizens ountyc duringyeart. Note that in the special

case that (singtenarket) bank issues deposits in only a single cour@¢{), thenS; = Pct.

Given that banks tend to set uniform deposit ratesnamst balance sheedata ona banld s
as®ts and liabilities are aggregated at the Haw&l, rather than local market level, cempirical
tests focus on bankear observationsSince these tests include local market controls, a multi
mar ket b an k 0lecalenarkeb characteristic calcutatedsimilar to equation (1by
taking the deposiiveighted average of tHecal chaacteristicof the counties where the bank has
at least one brancfhese local market characteristics includeinty bank competition (HHI),
countyavailability of financial services (#Branches per capitayntyreal GDP per capitand
county total popuation. Finally, our tests also includéank and year fixe@ffects to capture
unobserved bangpecific and macrevel timeinvariant characteristics.

The general formof our regressiortests that include botkinglemarketand multimarket
banks is:

Y.=05 *HG b ¥ . @)
whereYi is an outcome variabldor banki during yeart, St is bankié $ocal depositweighted
exposure teenior citizensCit is bankié s | o ¢ aweighte@ gxposurét a vector of local
market characteristics (controlgindbi andy: are bank and year fixed effectespectively.The
standard errors for the errmrmsof banki during yeat, &, are clustered @hebank level.

As separate empirical testverestrictobservatiosto singlemarketbanks that is banks with
branchesin only one county. Thesgypically small singlemarketbanks depend on the local
community to a larger extemelative totypically larger, multimarketbanks andtherefore are
more likely to be affected by the demographics of their lacahs Importantly, byexamining
singlecounty banksijt is more likely hatthesebanks é | ending opppprtunit
households and businesses tiveir local area Both charactestics should strengthen the
identification of any potential effectd seniors on the structure of basset@nd deposits

Finally, a third identification method is a dynamic approach foduse the change in

population demographics and the resulting chande ann &usc@me variables. Specifically, we
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first find thedifferenceintheb a n k 6 s e x promrtion ef senior citizéra the beginning
of the period (the average of ye@®01-2002)and theend of the period (the average y&ars

20182019) across all countie®S =S ,0,5 2016 S 2001 20- SiMilarly, we find thedifferencein the
bank outcome variableDY, =Y ,.5 5016 Y 200 200 @S Well as thedifferences of all control
variables DG, =G ,516 2010 & 2001 20 W€ then estimate the effect of the change irdifference

of senior citizens on thdifferencein the bank outcome variable using the cresstion regression
equation
DY, =5, # SD HC D (3)

4. Empirical results
4.1. Sample descriptive statistics
We startby presenting some summary informatmmour sample. Tablb Panel Areportsthe
descriptive statistics for th@eposit weighted averageé deposit rates anthe deposit weighted
averageof county demographic, economic and baalated characteristicS.able 5 Panel B
presents the descriptive statistics fortha n k s 6 b al a n cT® mitidate taainflverace i ab | e
of extreme values the empirical analysjsve havewinsorizel the variables at thdt and 9¢'

percentile.

Table5: Descriptive statisticef sample
Panel A:Bank deposit weighte:

averagevariables N mean sd min max
6MCD10K spread 87,579 0.156 0.825 -1.326 2.162
12MCD10Kspread 87,833 0.004 0.782  -1.462 2.231
24MCD10K spread 83,725 -0.040 0.731  -1.371 2.325
60MCD10K spread 67,988 -0.010 0589 -1.113 2.194
MM25K spread 84,341 0.490 1.098 -1.005 3.950
Seniors proportion 111075 0.155 0.039 0.075 0.292
Competition (HHI) 111075 2.215 1.286 0.436 10
No of bank branches per capit: 111,075 0.473 0.256 0.122 1.616
log(Population) 111075 11.19 1.731 6.073 16.13
Real GDP per capita 110846 45.15 22.69  0.46 209.41
Panel B: Balance sheedriables N mean sd min max
Deposits /TA 111,075 0.831 0.083 0.025 0.927
Time deposits /TA 111,075 0.343 0.137 O 0.693
Retail deposits /TA 111,075 0.686 0.114 O 0.874
Wholesale funding/TA 111,075 0.193 0103 O 0.719
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LT to ST deposits 110633 0.455 0.39 0 2.133
Loans/TA 111,075 0.619 0.158 O 0.910
Securities/(Securities+Loans) 110989 0.267 0176 O 1
Business loans/Loans 110451 0.146 0.100 O 0.803
Real estate loans/Loans 110782 0.242 0169 O 0.865
Loans maturity 110782 3.871 2550 0.125 19.603
Securities maturity 109153 6.909 3.804 0.125 20.000
Assets maturity 108972 4.736 2444  0.125 19.596
Maturity gap 108689 4.316 2.398 0.467 12.506
Maturity gap leverage adjusted 108689 30.234 19.418 2.457 106.20
LT loans & securities/ TA 111,075 0.219 0155 O 0.699
Size (logof TA) 111075 11.990 1.350 7.642 21.573

4.2.Results on ank deposit rates

The first set oempiricalresults specify the bank outcome variable tdhsespread between
a competitive mar ket Tr e a-maturity retgilidepbsd ratdabldé a
reports the results whidiffer empiricalsupportor the predictiorthat kanks withbranches located
in counties with higher proportigrof seniors display highéfreasurydepositspread. In other
words these bank®ffer significantly lower deposit rategis-a-vis the market rategcompared to
banks with branches locatedcounties withHower proportion of seniord=or examplethe effect

of senior population on the spread ef@nthCDs showrin column (1) is positive and statistically

ban

significant Specifically,a one standard deviation increasebenk exposuretb he popul at i o

proportion ofsenios (sd = 0.039)ields an estimated increase4B bp in the averagé-month

TreasuryCD spread

Moreover, heeffect d seniors mspreadincreaseas t he depositdés maturi

statcally significantfor CDs of dl maturities.Specifically,from columrs (3), (5) and (7) wéind
thataone standard deviation increase in the proportion of senior populaittes the average CD
spread by.3bp, 11.9 bp, and 12.9 bp for CD maturitiesl@months 24 months, and 60 months,
respectivelyHowever, as shown inolumn (9),the effectof seniorson the spread ofshorter
maturity MMDAs, while positive,is statistically insignificantconsistent with these partially
demandable retail deposits being less attractive as investment vehicles

Table 6 also reports tledfect of seniors on deposit spreadnditional on the level dfreasury
market yields.lt shows thatsenior® e f dndhe Treasurydeposit sprealincreases when

Treasury yieldsisel n ot her words, the gr eat eickierisits a
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retail deposit raté-or examplethetotal effect of senios on 6-monthCD spreadin column @) is
estimated at 0.65 (the baseline effect) whenonth Treasury yieldare zerpand it is estimated
at 1.42if Treasury yieldsareat 3%. Equivalently,aone standard deviation (sd =B9) increase in
the proportion of senior population yields an estimated incred&8 bp on the deposit spread if
Treasury yields are zero aad estimated increase @b bpif Treasury yields arg%.

Both the effect of seniopopulation and the interaction effect witie Treasury yields remain
positive and statistically significant for all oth&€&D maturities (see columns (4),(6),(8)).
Moreover theinteractioneffect of seniorsvith the Treasury yieldor MMDASs shown incolumn
(10)is positive and statisticallgignificantwhile the baseline effect iasignificant Thisimplies
thatwhenTreasury yieldsre zero, theffect of seniors on the MMDA spre&lindistinguishable
from zero, but whefireasuryyieldsincrease, theffect of seniors on the MMDA spreadcomes
positive and statisticallgignificant

We repeat the analysis focusing on the simgéerket (singlecounty) banks. This sample
comprisessmaller community banksthat are more likely to baffected bytheir singlelocal
market sonditions.The resultdor these banks Table7 offer further empiricalsupportfor the
prediction thatbanksoperatingin counties witha greateproportion of seniors displag higher
level of Treasurydepositspread. The estimated effects in columns (1), (3), (5) and (7) imply that
a greater local market proportion of seniors raisess@i2ads for all maturitiesMoreover,in
columns (2), (4), (6) and (8ye find that the effect of seniors on deposit spseadignificantly
greater for higher levels direasury yieldsvhile the baseline effectlating to zero yields also
significantly positive with the exception of the-Gonth CD.

Comparingthe estimatedeffects for singlanarket banks with the corresponding effects
estimated fobothsinglemarket and multmarket bankgiven in Table 6one findshat the effect
for the former group are slightly lower but th&yll statistically equivalentAlso similar to Table
6, Table 7 column (9) indicates that the proportiosesfiorsin a singlemar ket bankoés
does not affect its MMDAspread. Howevergolumn (10)shows thatthere isa positive and

statistically significant effeavhenTreasurymarketyieldsare higher
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Table6 Deposit rates and senior citizens

(1) (2) 3) (4) () (6) (7) (8) 9) (10)

spreadm6 spreadm6 spreadml2 spreadml2 spreadm24 spreadm24 spreadm60 spreadm60 spreadmm spreadmir

Seniors 1.008%*  0.646%*  2.137%*  1.445%*  3050%* 2 275%* 33055  2406%*  0.379 -0.118
(0.224)  (0.235)  (0.242) (0.250)  (0.252)  (0.263)  (0.334)  (0.361)  (0.336)  (0.345)
SeniorsxTY 0.258%** 0.370% 0.372%* 0.330%** 0.334***
(0.0409) (0.0397) (0.0398) (0.0542) (0.0672)

HHI -0.00155 -0.00158 -0.000253 -0.000287 7.26€05 3.82e05 -0.000880 -0.000986 -0.00458 -0.00457

(0.00487) (0.00488) (0.00507) (0.00506) (0.00516) (0.00516) (0.00599) (0.00599) (0.00699) (0.00701)
#Branches -0.226** -0.230%* -0.203%*  .0.200%* -0.323** -0.320%* -0.230%* -0.246%* -0.274%*  -0.280%*
(0.0418)  (0.0418) (0.0445)  (0.0445) (0.0478) (0.0474) (0.0609) (0.0606) (0.0658) (0.0658)
Population -0.00481 -0.0123  -0.00144 -0.0125 0.0135  0.00206 0.0553* 0.0454** -0.0270  -0.0352
(0.0169) (0.0169) (0.0178)  (0.0177) (0.0182) (0.0181) (0.0223) (0.0222) (0.0250) (0.0250)
GDP -0.00048** -0.000284 -0.000428* -0.000151 -0.000453* -0.000177 -0.000518 -0.000290 -0.00079** -0.00056*
(0.000224) (0.000224) (0.000245) (0.000243) (0.000272) (0.000271) (0.000393) (0.000395) (0.000339) (0.0003})
Bank size  -0.0238** -0.0246** -0.0430%** -0.0443** -0.0447** -0.0464** -0.0356*** -0.0378** 0.0140  0.0131
(0.00711) (0.00706) (0.00775) (0.00767) (0.00788) (0.00780) (0.00916) (0.00909) (0.0105) (0.0105)

Constant  0.460*  0.561**  0.369* 0.518*  0.0503  0.211 -0.573*  -0.425  0.738%  0.846**
(0.210)  (0.210)  (0.222) (0.222)  (0.227)  (0.226)  (0.292)  (0.292)  (0.313)  (0.313)

Bank fe Y Y Y Y Y Y Y Y Y Y

Year fe Y Y % Y Y Y Y Y Y Y

Observations 87,292 87,292 87,542 87,542 83,410 83,410 67,581 67,581 84,044 84,044

R-squared  0.895 0.895 0.877 0.878 0.862 0.862 0.766 0.766 0.898 0.899

Clusteredstandard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1



Table7 Deposit rates and senior citizeénSingle marketbanks

(1) (2) 3) (4) () (6) (7) (8) 9) (10)

spreadm6 spreadm6 spreadml12 spreadml?2 spreadm24 spreadm24 spreadm60 spreadm60 spreadmm spreadmm

Seniors 0.816* 0.512  1.991**  1.3099%* 2.877** 2236%*  3260** 2849 00894  -0.380
(0.334)  (0.349) (0.372) (0.384)  (0.383)  (0.398)  (0.506)  (0.537)  (0.486)  (0.500)

SeniorsxTY 0.178*+ 0.326%+ 0.319%* 0.158** 0.324%+
(0.0565) (0.0558) (0.0558) (0.0783) (0.0865)
HHI 0.000381 0.000550 -0.000@3 0.000311 -0.00172 -0.00129 0.00567 0.00567 -0.00586 -0.00539

(0.00653) (0.00654) (0.00696) (0.00692) (0.00697) (0.00696) (0.00790) (0.00787) (0.00919) (0.00919)
#Branches -0.164** -0.170%* -0.252%*  -0.262%* -0.277** -0.288%* -0.178*  -0.186* -0.210%  -0.228**
(0.0562) (0.0564) (0.0607)  (0.0610) (0.0652) (0.0652) (0.0843) (0.0845) (0.0881) (0.0884)
Population 0.181** 0.142*  0.140*  0.0665  0.143*  0.0664  0.230** 0.181**  0.147*  0.0840
(0.0583) (0.0566) (0.0582)  (0.0595) (0.0685) (0.0653) (0.0856) (0.0898) (0.0799) (0.0764)
GDP -0.000412 -0.000251 -0.000555 -0.000262 -0.000563 -0.000274 -0.000769 -0.000642 -0.0016*** -0.0014***
(0.0003) (0.0003) (0.000339) (0.000336) (0.000369) (0.000368) (0.000572) (0.000580) (0.000462) (0.000460)
Bank size  -0.0197* -0.0188* -0.0447** -0.0431** -0.0534** -0.0521** -0.0581** -0.0578** 0.0170  0.0186
(0.0111) (0.0110) (0.0125)  (0.0123) (0.0125) (0.0123) (0.0140) (0.0140) (0.0156) (0.0156)

Constant  -1.684** -1.253* -1.238*  -0.425  -1.343*  -0.494  -2.369* -1.812* -1.167  -0.476
(0.659) (0.642) (0.658)  (0.674)  (0.772)  (0.740)  (0.980)  (1.025)  (0.892)  (0.853)

Bank fe Y Y Y % % % Y Y Y Y

Year fe Y Y Y Y Y Y Y Y Y Y

Observations 42,065 42,065 42,192 42,192 39,407 39,407 30,228 30,228 39,822 39,822

Rsquared 0.898  0.898  0.884 0.884 0.870 0.871 0.774 0.774 0.916 0.916

Clusteredstandard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1
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Table8 Deposit rates and senior citizenBifference

(1) (2) (3) (4) (5)
pspreadméE6mpspreampspreadimpsprea@pspreadn
PSeni o 3.293%* 4,937 6.406*** 5.433*** 1.901***
(0.660) (0.795) (0.859) (0.999) (0.682)
PHHI -0.0196 -0.0242 -0.0531** -0.0185 -0.00200
(0.0196) (0.0233) (0.0249) (0.0252) (0.0175)
P# Br a n -0.492*** -0.725%** -0.772%** -0.661*** -0.343**
(0.148) (0.176) (0.194) (0.221) (0.165)
P opul -0.0825** -0.0804 -0.0700 -0.000478 -0.0285
(0.0396) (0.0520) (0.0556) (0.0601) (0.0484)
pPGDP 6.56e05 0.000661  0.000747 0.000888  0.000633
(0.000931) (0.00114) (0.00129) (0.00163)  (0.00109)
pBank :-0.0682** -0.077*** -0.0428 0.0233 -0.0548**
(0.0214) (0.0256) (0.0284) (0.0300) (0.0221)
Constant 1.769*** 1.551%** 1.222%** 0.627*** 1.637***
(0.0366) (0.0457) (0.0493) (0.0546) (0.0400)
Observations 1,261 1,269 1,214 986 1,210
R-squared  0.048 0.056 0.063 0.042 0.018

Clusteredstandard errors in parenthes#%,p<0.01, ** p<0.05, * p<0.1

We conclude this section on depagiteads by presentitige results from theme differencel
regression modeh equation (3)Table8 provides furtheempiricalevidencethat an increase in
the popul ati onds pr op oirdeposspread. fSpesifieally, werolsservea i s e s
apositive and statistically significant effect of the change in senior popufation2001 to 2019
on the change i6D spreadscross all maturitie§ able 8alsoindicatesa positiveand statistically
significanteffectof the change in senior population on the chanddMDA spreads

4.3. Resultsfor bankliabilities

The previous findings omreasurydepositspread suggest that banks with branches in areas
with high proportionssenios enjoy a lower cost ofetail deposifunding particularly for retail
time depositsTwo possibilities nght explain these results. One could be that equilibrium retail
deposit rates are lower because baales relatively moreestricive in the amourg of retalil
deposits thathey issue in high senior areas, i.e., they reduce the supply of retail deposits. A second
could be that equilibrium retail deposit rates are lower because there is a relatively greater demand
for such deposits in areas with a relatively high proportioseafors. As this section shows, the

evidence conclusively supports this latter explanation.



Table 9 shows thditanks with branches in countieaving ahigher proportion of seniorssue
relatively more total deposits relative to other liabilieslumnl), andespeciallyissue morg¢ime
depositycolumn 3) Thesebanksalsotend to have highgsroportionsof retail depositgcolumn
5) and significantly loweproportionsof wholesale fundingcolumn 7) For example, one standard
deviation (sd =0.89) increase in the proportion of senior population yields an estimated increase
of 0.48% in the deposit to assets ratio and 1.04% in the time deposit to assets ratio. Samilarly,
one standard deviation increase in the proportion of senior populationameédsimated increase
of 1.26% in the retail deposit to assets ratio and an equivalent declihd 26 in the wholesale
funding to assets rati&inally, banks with branches in counties wathigher proportion of seniors
have a higheratio of long-tem to shortterm deposits a one standard deviation increase in the
proportion ofthesenior populatiomaises the longerm to shorterm deposit ratio by.29%

Table 9 also indicates thihite effectof seniors ormuantities obankdepositds conditional on
the level ofl2-monthmaturity Treasury yieldFrom columns (2), (4) and (6), we conclude that
theeffect of seniors on total deposits, time and retail depegtssitive and statistically significant
even whermreasurymarket rates &rzero (the baseline effect) and that the effect increases further
whenTreasury yieldsncreaseThe implication is that for these categories of deposits, banks are
less likely to see deposit outflows as Treasury market yields rise when they operates iwign
a high proportion of seniors. This occurs despite our prior findings that such banks raise retail
deposit rates slower when Treasury yields rise when they are in high senior areas.

For examplethe total effect of senior population oretail depositsspread in columng] is
estimated at @26whenTreasury yieldsre zerpand it is estimated & 373when yieldsare 3%.

An implication is thata one standard deviation (sd =89) increase in the proportion of sersor
leads toan estimated irreasen retail deposits to total liabilitiesf 0.88%whenTreasury yields

are zero andn increase df.45%whenTreasury yields ar8%. In contrastcolumn (8)showsthat

the effect of seniopopulationon wholesale fundings negativeand statistically significant even
whenTreasurymarketyields are zero (the baseline effect) and thatrtbgativeeffect increases
further whenTreasury yields risea one standard deviation increase in the proportion of senior
populationis associatewith -0.80% less wholesale funding when Treasury yields are zera and
declineof -1.3% when Treasury yields are 3Ftnally, results in column (1Bhowthatthere is a

positive effect of seniorpopulationon the ratio oflongterm to shortterm depositsthat is
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statistically significant even when market rates are zero (the baseline effect) and that the effect
increases further when market interest rates increase

Results in Tabld 0 for the subsample afinglemarketbanks confirnthe general findings in
Table 9. When these typically smaller bankgraein counties with higher proportion of seniprs
theyhaveahigherproportion of totatlepositsandespecially time deposits. Moreover, these banks
tend to have a highgroportionof retail depositsa significantly lower proportionof wholesale
funding and a higher proportion é&dng-termdepositsalthough the estimated effect is statistically
significant only at 10% level of confidence

Theinteractioneffect of seniopopulation andreasury yieldss statistically significanfor all
singlemarketbankl i abi |l iti es. A bank&6s pr o pretai deposits,s o f

and its longterm to shorterm deposit ratio tends to be relatively higher when Treasury yields rise

if the bank oprates in a high senior local markdturthermore, when we compafea bl e 100 s

estimated effects fahis subsample afinglemarket banks with #it in Table 9 for the full sample

of banks, we see that the effefdsthe former group are slightly higher total depositsandretail

deposits anglightly lower fortime depositsHowever they are equivalent instatisticalsense
We conclude tis section with findings from the differenced regression mdeiesultan Table

t

11 confirm thattime seriesincreases in the proportion tiie seniorpopulationr ai se banks

proportions ofdepositsespecially time depositndretail depositswhile significantly lowemg
wholesale funding. Finally, banks with branchescountiesthat experience aimcrease in the
proportion of senicraise their ratio ofong-termto shorttermdeposits
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Table9 Seniors and bank liabilities

(1) (2) (3) (4) (5) (6) (7) (8) 9) (10)
Deposits  Deposits  Time Time Retail Retail Wholesale Wholesale LT Deposits/ LT Deposits /
ITA ITA DepositdTA Deposits /TA Deposits /TA Deposits /TA funding/TA  funding/TA ST Deposits ST Deposits
Seniors 0.123*** 0.0907** 0.267*** 0.186*** 0.324*** 0.226*** -0.288*** -0.202**  0.636*** 0.510**
(0.0372) (0.0386) (0.0617) (0.0631) (0.0617) (0.0630) (0.0629) (0.0642) (0.210) (0.214)
SeniorsxTY 0.0161*** 0.0406*** 0.0490*** -0.0432*** 0.0631***
(0.00489) (0.00669) (0.00674) (0.00641) (0.0202)
HHI -0.000430 -0.000425 0.00208 0.00209 0.000368 0.000380 -0.00186 -0.00187  -0.00139 -0.00137
(0.00095) (0.00095) (0.00139) (0.00138) (0.00136) (0.00135) (0.00139) (0.00138) (0.00416) (0.00416)
#Branches -0.0134** -0.0136** 0.0752*** 0.0747*** -0.0536*** -0.0541*** (0.0481*** 0.0486***  -0.0651* -0.0659*
(0.00682) (0.00681) (0.0115) (0.0115) (0.0116) (0.0115) (0.0116) (0.0115) (0.0370) (0.0371)
Population  -0.000700 -0.00114 0.00574 0.00462 0.00172 0.000374 -0.0123** -0.0111**  -0.0216* -0.0233*
(0.00257) (0.00257) (0.00477) (0.00480) (0.00477) (0.00474) (0.00515) (0.00512) (0.0119) (0.0119)
GDP 0.000r8 0.000@9* -0.0006*** -0.0006*** 0.00030*** 0.00033*** -0.00028*** -0.0003*** -0.0005*** -0.0005***
(0.00005) (0.00005) (0.000075) (0.000076) (0.000@1) (0.00008) (0.00007) (0.000r68) (0.000183) (0.000183)
Bank size  0.0105*** 0.0104*** 0.0328*** 0.0325*** -0.0084*** -0.0088*** (.0374*** 0.0377**  0.0294**  0.0290***
(0.00168) (0.00168) (0.00240) (0.00240) (0.00236) (0.00235) (0.00233) (0.00233) (0.00648) (0.00648)
Constant 0.697** 0.704** -0.168***  -0.151** 0.728*** 0.749%** -0.0796 -0.0981 0.300** 0.328**
(0.0345) (0.0345) (0.0591) (0.0594) (0.0596) (0.0593) (0.0643) (0.0640) (0.148) (0.148)
Bank fe Y Y Y Y Y Y Y Y Y Y
Year fe Y Y Y Y Y Y Y Y Y Y
Observations 110,846 110,846 110,846 110,846 110,846 110,846 110,846 110,846 110,402 110,402
R-squared 0.767 0.767 0.829 0.829 0.752 0.752 0.706 0.706 0.665 0.665

Clusteredstandard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1



Table10 Seniors and bank liabilitiesSinglemarketbanks

(1) (2) (3) 4) 5) (6) (7) (8) (9) (10)
Deposits/T Deposits/T Time Time Retail Retail Wholesale Wholesale LT Deposits/ LT Deposits
A A Deposits /TA Deposits /TA Deposits /TA Deposits /TA funding/TA  funding/TA ST Deposits / ST
Deposits
Seniors 0.164** 0.134**  0.243*** 0.176** 0.334*** 0.266*** -0.287*** -0.241***  0.533* 0.307
(0.0519) (0.0532) (0.0830) (0.0842) (0.0880) (0.0884) (0.0857) (0.0866) (0.296) (0.299)
SeniorsxTY 0.0159** 0.0346*** 0.0355*** -0.0238*** 0.117***
(0.00651) (0.00821) (0.00874) (0.00801) (0.0249)
HHI -0.000616 -0.000612 0.00107 0.00107 0.000277 0.000287 -0.00168 -0.00168 0.00398 0.00401
(0.00133) (0.00133) (0.00178) (0.00178) (0.00173) (0.00173) (0.00174) (0.00174) (0.00527) (0.00527)
#Branches -0.0102 -0.0106 0.0699*** 0.0689*** -0.0349** -0.0359** 0.0318** 0.0325** -0.106** -0.109**
(0.00872) (0.00868) (0.0138) (0.0138) (0.0144) (0.0143) (0.0135) (0.0135) (0.0483) (0.0484)
Population  -0.00813 -0.0118 0.0392***  (0.0311** 0.0361** 0.0278* -0.0615***  -0.0560*** -0.106***  -0.133***
(0.0110) (0.0109) (0.0138) (0.0135) (0.0161) (0.0156) (0.0156) (0.0153) (0.0406) (0.0410)
GDP 0.000097 0.000109 -0.0006*** -0.0006*** 0.00032*** 0.00035*** -0.0003*** -0.0003*** -0.0005** -0.000428*
(0.00007) (0.00007) (0.000102) (0.000103) (0.000119) (0.000119) (0.000115) (0.000115) (0.000247) (0.000249)
Bank size  0.0228*** 0.0228*** 0.0411*** 0.0411** -0.00507 -0.00512  0.0517*** 0.0517**  0.0544***  0.0542***
(0.00264) (0.00264) (0.00368) (0.00369) (0.00365) (0.00364) (0.00359) (0.00359) (0.00899) (0.00899)
Constant 0.637*** 0.679*** -0.601***  -0.509***  0.287 0.381** 0.332* 0.269 0.985** 1.294***
(0.122) (0.121) (0.154) (0.150) (0.179) (0.174) (0.173) (0.169) (0.451) (0.455)
Bank fe Y Y Y Y Y Y Y Y Y Y
Year fe Y Y Y Y Y Y Y Y Y Y
Observations 60,452 60,452 60,452 60,452 60,452 60,452 60,452 60,452 60,010 60,010
R-squared 0.788 0.788 0.827 0.827 0.776 0.776 0.735 0.736 0.666 0.666

Clusteredstandard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1
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Table11 Seniors and bank liabilitiesDifferences

(1)

(2)

(3)

(4)

(®)

o Deposits/TA mTime o Retall g Wholesale o LT Deposits /
Deposits ITA Deposits /TA funding/TA) ST Deposit3
®pSeniors 0.0908* 0.171** 0.439*** -0.480*** 0.851***
(0.0471) (0.0805) (0.0821) (0.0836) (0.293)
PHHI -0.000379 -0.000153 0.00154 -0.00346 -0.00570
(0.00185) (0.00263) (0.00257) (0.00243) (0.00810)
p#Br anches -0.0160 0.0805*** -0.0714**  0.0752*** -0.188***
(0.0107) (0.0203) (0.0193) (0.0199) (0.0704)
Popul ati o 0.000382 -0.00283 0.00841 -0.0149** -0.0537***
(0.00379) (0.00661) (0.00716) (0.00750) (0.0180)
GDP 3.18e05 -0.000382*** 0.000118 -9.39e05 -0.000191
(6.98e05) (0.000125) (0.000131) (0.000126) (0.000365)
wBank si ze -0.00307 0.0261*** -0.0153***  0.0209*** 0.00620
(0.00205) (0.00369) (0.00343) (0.00354) (0.0100)
Constant 0.00368 -0.201*** -0.0111** 0.00151 0.280***
(0.00291) (0.00481) (0.00487) (0.00500) (0.0164)
Observations 4,209 4,209 4,209 4,209 4,191
R-squared 0.002 0.033 0.020 0.031 0.006

Clusteredstandard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1

4.4. Bankassets

So far, the general findings are thnks withbranches in counties with highpopulation

proportiors of senios issue relatively moraleposits particularly longermaturity retail time

depositsat a lower costMoreover, these deposits issued in high senior local markets appear to be

relatively morestablein that they are less likely to be withdrawn when Treasury yields rise. We

now

turn

to the

rel ati onshi

p between a

| ocal

of assets. The simple theory illustrated in the introduction predictbdmis operating in high

senior markets will have relatively fewer loan opportunities and, therefore, nelastely more

in securities. Moreover, given that banks operating in high senior markets tend to issue more long

maturity deposits, these banksosld be able to make loans and security investments that have

longer maturities.

The findings in Table 12 provide empirical evidenceéhat supportsthese predictions.

Specifically, results in column (1) shotlat banks with branches in counties wahigher

proportion of senihave lower loaro total asset ratiosyhile the findings in column (2) reveal

that suchbanks haveelatively higher proportions ofsecurities investments compared to their

portfolio of loans For example, one standard deviatigd =0.39) increase inth@ opul at i ono



proportion of seniardecreass the loan to asset ratio By22%with anequivalenincreasen the
securities to loans rati®We alsofind thatthe effect ofseniorpopulationon the ratio ofbusiness
loansto total loanss negative and statistically significamhile the effect omesidential mortgage
loansto total loanss positive but statistically significant only @.0% confidence level

Furthermore, the estimated effect of theo p u | apropootiondcf senia on loarsd |,
securand eaés et seportadia tolumns t(5)te(8) are positive and statistically
significant.For exampleaone standard deviation increase in the proportion of sdeuls tcan
increase in the maturif loans, securities, and total assetf.8fyears 0.24years and0.3years
respectively. Moreover, the ratio of lotgrm to total assets rises by26%

To assesthe effects of seniors orbaa n k 6 s assel labiliey mismatch,Table 12 colums
(9) and (10) reporhow the proportion of seniar affects adn k 6 s ma and tevetage g ap
adjusted maturity gap. They show that the impact of a greater exposure to sgrosigvie and
statistically significanfor both maturity gapg-or examplea one standard deviation increase in
thep o p u | groporion dfsseniarincrease the maturity gap by).3 yearsandthe leverage
adjustedmaturity gapby 2.90years

While these results indicate that banks expand asset maturities more than liabiliifiena
when they are exposed to more seniors, it may not necessarily imply that the bank increases its
interest rate risk First, it is possible that some banks use derivatives, such as interest rate swaps,
to hedge their maturity mismatches, though K&l Schnabl, and Tuckman (2023) conclude that
net swap positions for banks are small, on average. Second, as shpwor iwork such as
Hutchison and Pennacchi (1996), retail deposit durations can be longer than their stated maturities
when retail depasinterest rates and deposiithdrawalsare slow toincrease whefreasury
yields rise, which is what our previous evidence indicatess banks that are more exposed to
seniors Thus,the risk implications of our findings on how greater senior exposure raises maturity
gaps need to be treated with caution.

Table 13 repeats the regressions in Table 12 but uses the subsample -ohamkgtdanksit
reports results thatre statisticly and economically equivalent to the resultstloe full sample.

In particular singlemarketbanksoperatingin counties witha higher proportion of senismake

4There is an ongoing debate as to whether most banks are hedged against interest rate risk. See, for example,
Drechsler, Savov, and Schnabl (2021) who believe they are versus Begenau and Stafford (2022b) who are more
skeptical.
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relatively fewer totalloars andinvest more in securities. Among all loans, these highose
exposure banks make relatively fewlensiness loans bunore residential mortgage loans
Moreover singlemarketbanks operatingin counties witha higher proportion of senisrhave
higherasset maturitieand consequently higher maturity gap

Table 14 providesresultson how greater timseries exposure to seniors affects bank asset
structureusingthe differencebased regression moddlhese resultbroadly confirm our earlier
findings. Specificallyanincrease in the proportion of senioesluces bankds | oan to
ratio and increases its relatigecuriy investmentsAmong loansanincrease in the proportion of
seniorsreduces the relativproportion ofbusiness loansSomewhat different from the earlier
findings, column (4) shows that it also appears to reduce the relative proporasigdeftial loans
althoughthis result is statistically significantnly at 10% confidencelevel. Finally, Table 14
columns (5) to(10) show that both loan and securitreaturities and consequently total asset
maturities,increasd more for banks experiencing a relatively larger exposure to seniors during
our sample period. This effect was large enough to result in a net riseknsban si mpl e a

leverageadjusted maturity gaps.
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Table12 Seniors and &nkassets

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Loans/TA Securities tc Business Residential Loans Securities Assets LT Maturity gap Maturity gap
loans loans/TL loans/TL maturity maturity maturity Assets/TA lev.ad;.
Seniors -0.570***  0.563***  -0.161***  0.120* 7.132*** 6.044*** 7.691*** 0.322*** 7.698*** 74.26***
(0.0820) (0.0935) (0.0569) (0.0641) (1.337) (2.150) (1.323) (0.0848) (1.312) (11.59)
HHI -0.00329* 0.00168 -0.000240 -0.000731 -0.0167 -0.0598 -0.00225 0.00142 -0.00400 -0.0533
(0.00174) (0.00185) (0.00114) (0.00134) (0.0263) (0.0434) (0.0258) (0.00166) (0.0258) (0.220)
#Branches 0.0712** -0.0853*** -0.000787 -0.000846 -0.406* -0.651* -0.843***  -0.0441***  -0.941**  -9.130***
(0.0156) (0.0173) (0.0104) (0.0108) (0.209) (0.374) (0.214) (0.0144) (0.214) (1.910)
Population  0.0195***  -0.0275*** 0.00713*  0.0104** 0.196** -0.0160 -0.00515 -0.00401 -0.000973 -0.269
(0.00616) (0.00704) (0.00425) (0.00432) (0.0782) (0.159) (0.0793) (0.00495) (0.0785) (0.716)
GDP -0.0004*** 0.0004*** 0.000103 -0.000047 0.000236 -0.00134 0.000434 -0.00002 0.00105 0.0498***
(0.00009) (0.00010) (0.000066) (0.00007) (0.00156) (0.00217) (0.00139) (0.000091) (0.00137) (0.0144)
Bank size  0.0529*** -0.0216*** -0.0071** -0.00225 -0.0125 0.772*** 0.0651* 0.0126*** 0.0237 -0.260
(0.00276) (0.00315) (0.00202) (0.00217) (0.0348) (0.0688) (0.0367) (0.00219) (0.0356) (0.309)
Constant -0.155** 0.766***  0.173*** 0.137** 0.935 -2.614 3.203*** 0.0819 3.255%** 27.03***
(0.0776) (0.0881) (0.0535) (0.0560) (1.023) (2.011) (1.038) (0.0655) (1.025) (9.261)
Bank fe Y Y Y Y Y Y Y Y Y Y
Year fe Y Y Y Y Y Y Y Y Y Y
Observations 110,846 110,758 110,221 110,552 110,552 108,919 108,739 110,846 108,455 108,455
R-squared 0.792 0.800 0.735 0.891 0.801 0.673 0.782 0.770 0.778 0.708

Clusteredstandard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1



Table13 Seniors and bank assétSinglemarketbanks

(1) (2) ®3) (4) (5) (6) (7) (8) (9) (10)

Loans/TA Securities tc Business Residential Loans Securities Assets LT Maturity Maturity gap
loans loans/TL loans/TL maturity maturity maturity Assets/TA gap lev.ad;.
Seniors -0.508***  0.560*** -0.172** 0.242*** 7.216*** 5.364* 7.764*** 0.407**  8.063***  80.16***
(0.120) (0.137) (0.0743) (0.0870) (1.853) (2.864) (1.881) (0.122) (1.860) (16.73)
HHI -0.00286  0.000336 -0.000688 -0.000952 0.00506 -0.0327 0.0141 0.00178 0.00974 0.247
(0.00227) (0.00233) (0.00140) (0.00178) (0.0336) (0.0522) (0.0336) (0.00213) (0.0336) (0.277)
#Branches 0.0656*** -0.0768*** -0.00942  0.0177 -0.192 -0.373 -0.471* -0.0243 -0.509* -5.359**
(0.0200) (0.0229) (0.0124) (0.0138) (0.263) (0.461) (0.276) (0.0188) (0.276) (2.489)
Population  -0.00214  0.0175 -0.0659***  0.119*** 1.837*** 1.249%** 1.592*** 0.0922***  1.566***  11.19***
(0.0219) (0.0219) (0.0140) (0.0172) (0.293) (0.446) (0.313) (0.0181) (0.307) (2.979)
GDP -0.0004***  0.0004***  0.00024*** -0.000038 0.000147 -0.00150 0.00186 0.000108 0.00249 0.0529**

(0.000131) (0.000142) (0.000081) (0.000078) (0.00223) (0.00281) (0.00202) (0.000141) (0.00201) (0.0209)
Banksize  0.0627** -0.0236** -0.00390 -0.000917 -0.0389  0.818**  0.0717 0.0141** 0.0138  0.839*
(0.00426) (0.00486) (0.00280) (0.00314) (0.0507)  (0.0954)  (0.0543)  (0.00319) (0.0522) (0.463)

Constant  -0.0282  0.292 0.950%%  -1.114%  -17.33%* 17275 _1500%*  -1.039%% -14.52%  _116.9%
(0.245) (0.248) (0.158) (0.191) (3.251) (4.976) (3.466) (0.204)  (3.410)  (32.91)

Bank fe Y Y Y Y Y Y Y Y Y Y

Year fe Y Y Y Y Y Y Y Y Y Y

Observations 60,452 60,364 60,092 60,158 60,158 58,801 58,621 60,452 58,338 58,338

R-squared 0.805  0.819 0.742 0.901 0.809 0.681 0.790 0.776 0.784 0.715

Clusteredstandard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1
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Tablel14 Seniors and énkasset$ Differences

) @ ®) @ (5) (6) Q) ® 9 (10

p(Loahp( Securi p(Busi p( Resi (Loan pGecurities p( Asse (LT p( Mat ump( Mat u
loans) loans) | loans) maturity) maturity) maturity) Assets/TA) gap) gaplev.adj.)

P Seni (-0.555%* 0.683*** -0.194** -0.186* 7.737%** 6.169** 8.245%** 0.370*** 8.559*** 17.47**
(0.105) (0.121) (0.0812) (0.0955) (1.753) (3.040) (1.719) (0.110) (1.713) (15.50)

@ HHI -0.00213 -0.00242 0.00346 -0.00322  -0.0646 0.0537 -0.0392 0.000308 -0.0398 -0.267
(0.00307) (0.00324) (0.00212) (0.00246) (0.0509) (0.0864) (0.0465) (0.00302) (0.0459) (0.407)

p #Br ar0.0812*** -0.124*** 0.0120 0.0411** -0.426 -1.059* -1.180*** -0.0518**  -1.304***  -11.62***
(0.0252) (0.0283) (0.0174) (0.0187) (0.348) (0.633) (0.349) (0.0228) (0.350) (3.055)

@ Popul0.00966 -0.0175** 0.00678 0.0146** 0.262** -0.0786 0.0786 0.00413 0.0909 0.867
(0.00790) (0.00872) (0.00609) (0.00635) (0.120) (0.219) (0.116) (0.00710) (0.116) (0.974)

o GDP -0.000455*** 0.000527** -0.000062 -0.000081 -0.00134 0.000514 -0.000478 -0.000101 1.88e05 0.0203
(0.000160) (0.000185) (0.000125) (0.000136) (0.00273) (0.00404) (0.00253) (0.000160) (0.00250) (0.0235)

@ Bank 0.0429** -0.0195***  -0.00802** -0.00763** -0.0284 0.896*** 0.125** 0.0137***  0.106* -0.762
(0.00411) (0.00478) (0.00354) (0.00352) (0.0584) (0.118) (0.0593) (0.00351) (0.0572) (0.504)

Constant 0.0229*** -0.0639***  -0.0110** -0.0160*** 1.233*** 0.411** 0.933*** 0.0524***  1.018*** 8.759***
(0.00632) (0.00709) (0.00489) (0.00565) (0.103) (0.179) (0.0995) (0.00634) (0.0979) (0.881)

Observations 4,209 4,207 4,155 4,204 4,204 4,129 4,126 4,209 4,110 4,110

R-squared 0.053 0.022 0.005 0.005 0.007 0.023 0.010 0.009 0.011 0.010

Clusteredstandard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1
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5. Conclusions

An increasingshareof senios in thepopulationof developed countriesas the potential to
restructure financial institutions and mark@&sirr study uses geographic variatiot).S. count e s 6
proportions okenios to shed light on how population agimjluencesbanks étructure ofasses
andliabiliti es First, we show that banlexposed tg@opulations with high proportions eénias
rely moreon retail depositwis-a&vis wholesalesources ofunding andthese retail deposits are
paid a lower and more stable interest rate and are less likely to be withdrawn when Treasury yields
rise. Second banks located in areas with high proportions of seniors lgagater security
investmentandmakefewer loanspaticularly business loan3 hird, banks exposed telatively
highsenior populatiosissue longematurity deposits bugxtendthe maturities ofheir asseteven
further, thereby increasing their asdietbility maturity gap. Thesempirical result@re consistent
with a generalized lifecycle model séving andorrowing.

Our findings on the impact of agingavepotentially ominougredictions for bank risk and
regulation. Ifaging populations allowanksto substitutdow-cost insured,longermaturity, and
more stable retail deposits for competitivelyced wholesale sources of funding, tiveilt face
less market discipline fromninsuredcreditors. Moreover, the loss of market discipline may be
particularly detrimentalif aging populations redie b a n krsfifable loan opportunities and
elevate their investment oompetitivelypriced securitiesSuch asituationcanincentivizebanks
to reach for yield by choosing systematicaligky, longermaturity securities (lannotta et al.
(2019); Effing (2020)).Consequently governmentdeposit insurers, rather than wholesale
creditors, maysuffer greater losses from bank failurdditigating the governmental costs of

failures will require more intensive baslpervision and regulation
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