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Motivation
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steadily over the postvar period and is predicted to continue.

3 Based on U.S. census data, the proportion of seniors is currently more
than double its initial share and will likely increase substantially more
over the next 30 years.
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Motivation

3 There is also significant geographic variation across the US in the
county-level proportion of seniors.
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Theory

3 The age distribution in a given area affects the demand for different
types of local banking services:

35 LYRAGARdIzZE £ aQ O2yadzYLIWiAZ2ZY ayz22i(
stages of life followed by a gradual buug@ of savings until
retirement (Modigliani andBrumberg(1954)) or even after
retirement if one accounts for a bequest motive (Kotlikoff and
Summers (1981)).

3 Lifecycle portfolio choice (Bodie, Merton, and Samuelson (1992))
LI2aAda 0KIFIG O2yaiduNYAyda 2y 2fF
explain why they allocate a greater portion of savings to less to
risky assets compared to the portfolio allocation of the young.
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Theory
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Theory
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Literature

3 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 in that MSA.

3 Han, Park, and Pennacchi (2015) show that individual banks operating
In MSAs populated by few seniors and high young are likely to have
high loan demand but few retail deposits and, therefore, are more
likely to securitize mortgages rather than fund them on balance sheet.

3 Doerr KabasandOngenga2023) analyze banks with branches in

counties that experience relatively high growth in their senior
population and find that they tend tmake riskier mortgages.
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Our findings

U.S. banks with branches located in counties populated by a relatively
high proportion of seniors:

3 pay lower interest rates on retail deposits.

3 Increase by a larger amount the spread between a competitive
Treasury market rate and their retail deposit rate as Treasury rates rise
OADPSPE aSG GdadtAO]TASNE NBOIFAE RSI

3 rely more on retail deposits compared to wholesale funding and are
less likely to experience retail deposit withdrawals when Treasury rates
rise.

3 Invest relatively more in securities.

make relatively fewer loans, particularly business loans.

3 lengthen the maturities of both their securities and loans even more
than they lengthen the maturities of their liabilities.

W
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Bank county data

3 Our sample consists of all US commercial and savings & loan banks
that report sufficient data over the 2001 to 2019 period.

3 Branchlevel deposit rate data frorRateWatch
3 CDs with an account size of $10,000 ($10K CDs) and maturities of 6
months, 12months, 24months and 6émonths.
3 MMDA rates with an account size of $25,000 ($25K MM).

3 OurRateWatchsample confirms prior research showing that individual
banks operating in multiple local markets often set rates for the
identical type of deposit that are uniform across these different
geographic markets (e.g., Radecki (1998), Biehl (26i&2fjeld
(1999), andHeitfieldand Prager (2004), Park and Pennacchi (2009),
and more recentBegenawand Stafford (2022a)).

3 Specifically, barrkounty pairs having multiple branches but with zero
variation in their émonth CD rates (06 MCD10K) is more than 90% for
recent years (201:2019) and more than 75% in earlier years (2001
2009).
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Bank county data

3 To benchmark retail deposit rates, we obtain from the Federal Reserve
Economic Data (FRED) website U.S. Treasury Securities Constant
Maturity yields for five maturities:-Bhonth, 6month, 12month, 24
month, and 68month.

6MCDLOK rate 369329 0978 1.169 0 6.333
1oMchiokrate 0 EOREIERLY 1.263 0 6.600
oamcDiokrate KRG RV 0 6700
6OMCDIOKrate ey PN 1.323 0 6.850

0

0

1

MM 25K rate 357,702 0.472 0.62 5.250
Local(bank-county)deposits 508773 304,998 3,213303 491173792
No of localbranches 508773 3.449 6.889 309

Market rates

TYRM(% 19 1.440 1.553 0.033 4.848
TYRM(% 19 1.548 1.577 0.064 4.991

TYR2m(%) 19 1.654 1.535 0.121 4.933

TYRAM(% 19 1.900 1.449 0.277 4.815
TYROM(% 19 2.604 1.246 0.761 4.745
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Bank data and variable definitions

3285 02ff SO )\}/Ifif\éf\lfidzl-f olyl1aQ ol tl
the 2001 to 2019 period.

3 Wholesale deposits = foreign deposits + time deposits exceeding $100k plus brok
deposits.

3 Retail deposits = total deposisvholesale deposits.

Wholesale = wholesale deposits + federal funds purchased + other borrowed mon

Longterm to shortterm time deposit ratio = time deposits with maturities more thar

year / time deposits with maturities less than 1 year.

Loans to total assets =total (net) loans / the total assets.

Securities to total investments ratio = securities /(loans + securities).

Business loans to total loans ratio= C&l loans / total loans.

Residential loans to total loans ratio = real estate loans to 4-family residential units

/ total loans.

3 Longterm assets to total assets ratio = loan amounts + securities amounts with
maturities of more than 5 years / total assets.

3 Loan (security) average maturity measured in years as the weighted average of lo
(securities) maturities.

3 Simple maturity gap = assets maturltresleposns maturltlesl\/l Al Mp.
3 Leverageehdjusted maturity gap M, A D D -M -E—D
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County data and variable definitions

3 We define the geographical area of a local market as the county.

3 Senior population proportion is the proportion of the population over age 65
years from annual census estimates.

3 wSIFf D5t LISNJI OFLAGE A& | Oz2dzyideQa N
HAMH R2ffl NAO NBLR2NILISR 06& . dzZNBIl dz 27
total population.

3 Bank concentration is measured by the Herfindditchmanindex (HHI) of
depositmarket shares of all banks that operate branches in a given county
each year.

3 Number of bank branches per capita is the number of bank branches located
in the county over the total county population (in thousands)

Population(log 59,109 10.268 1.459 3.807 16.128

50109 0166 0046 0015  0.585

Bankcompetition (HHI 58,702 3.173 2.066 0 10

No of bankbranchesper 1,000 capita 58,702 0.479 0.307 0.042 3.559

RealGDPper capita 58,121 50.837 4653 8.075 60,378
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Empirical methodology

3 Theory(Park andPennacch2009) predicts that if a mulmarket bank
IS constrained to set a deposit rate that is uniform across different
local markets of varying competitiveness, its equilibrium profit
maximizing deposit rate depends on a local market deposit volume
weighted average of the rates set by singilarket banks and the
concentrations of banks in each of its local markets.

3 Accordingly, we measure bai@d f 2 Odwéight¥d-pidflofian of
seniors during yedr, S;, as
07 . c D3Ry

S =8,

It
whereD,is bankQa RS LJ2 a AciDjis banpkiQ@ 2 dzF G B |
and P is the proportion of seniors in countyc=1,..C.

3 We follow a similar method to calculate amuitit NJ S o6 y{ C
exposure to a local market characteristics.
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Empirical methodology

3 The general form of our regression tests that include both single
market and multimarket banks is:

Yit:b1§ +QQ b Foi

where:

3 Y, is an outcome variable for bamkiuring yeatrt.

SiisbankQa f 2 O lweightedseki@dsurk i senior citizens.

3 C,isbankQa f 2 O lwkightedek@@surk to a vector of local
market characteristics (controls).

3 b, andy, are bank and year fixed effects, respectively.

W

3 Standard errors for the error terms of banéluring yeatt, U,, are
clustered at the bank level.
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Empirical methodology

3 We also estimate the effects of the change over our sample period in
bankiQd SEL}2adzNBE (2 aSyYyA2ZNR 2y (K
crosssection regression equation:

DY, =b, +#% SD #G D,

where:

5 DYI :\/,2018 2019 )i(,ZOOZI: 20C

5 DS :$,2018~ 2019 -S,ZOOZI: 20C

5 le :Q,2018 2019 q , 2002 20C
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Sample summary statistics

3 .St20 FNBE RS&aONAM LI A O Sveighied airekagelon C
deposit rates and their deposireighted average of county
demographic and economic characteristics.

averagevariables \ mean sd min max

6MCDLOK spread 87,579 0.156 0.825 -1.326 2.162
12MCDLOK spread 87,833 0.004 0.782 -1.462 2.231
24MCDLOK spread 83,725 -0.040 0.731 -1.371 2.325
60MCDLOK spread 67,988 -0.010 0.589 -1.113 2.194
MM 25K spread 84,341 0.490 1.098 -1.005 3.950
Seniorsproportion 111,075 0.155 0.039 0.075 0.292
Competition(HHI 111,075 2.215 1.286 0.436 10

No of bankbranchesper capita 111,075 0.473 0.256 0.122 1.616
log(Population) 111,075 11.19 1.731 6.073 16.13
RealGDPper capita 110846 45.15 22.69 0.46 20941
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Sample summary statistics

Ve

3 .S5Sft26 IINBE RSAONALIIAGS adlaAradac

characteristics.
PanelB: Balancesheetvariables ___ IN______lmean ____ |sd ___ Imin___ lmax ||
111,075 0.831 0083  0.025 0.927
111,075 0.343 0137 0 0.693
111,075 0.686 0114 0 0.874
111,075 0.193 0103 0 0.719
110,633 0.455 039 0 2.133
111,075 0.619 0158 0 0.910
110989 0.267 0176 0 1
110451 0.146 0100 0O 0.803
110,782 0.242 0169 0 0.865
110,782 3.871 2550 0125  19.603
109,153 6.909 3804 0125  20.000
108972 4736 2444 0125  19.5%
108689 4316 2398 0467 12506
108689 30.234 19.418 2457  106.20
111,075 0.219 0155 0O 0.699
111,075 11.990 1350 7.642 21573
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Results on bank deposit rates

Onestdev in SP increases
spread by 4.3 bp.

1) ) ©) (4) ©) (6) () ) 9 (10)
spreadrd spreadrmd spreadmi?2 spreadm? spreadm@4 spreadr@4 spreadmd0 spreadrB0 spreadmm spreadmm
Seniors 1.098** 0.646** 2.137** 1.445** 3.059+* 2.275** 3.305** 2.406** 0.379 -0.118
(0.2249) (0.235 (0.242 (0.250 (0.252 (0.263 (0.339 (0.36]) (0.336) (0.3495
SeniorsTY 0.258** 0.370** 0.372** 0.330** 0.334**
(0.0409 (0.0399 (0.0398 (0.0542 (0.0672
HHI -0.00155 -0.00158 -0.000253 -0.000287 7.26e-05 3.82e-05 -0.000880 -0.000986 -0.00458 -0.00457
(0.00487) (0.00489 (0.00507% (0.00506 (0.00519 (0.00519 (0.00599 (0.00599 (0.00699 (0.0070)
#Branches -0.226**  -0.230***  -0.293"** -0.299**  -0.323**  -0.329**  -0.239**  -0.246**  -0.274** -0.280"**
(0.0418 (0.0418 (0.0445 (0.0445 (0.0478 (0.0474 (0.0609 (0.06006 (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 (0.0179) (0.0182 (0.018)) (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 (0.000273 (0.000273) (0.000393 (0.000395 (0.000339 (0.00039
Banksize -0.0238** -0.0246** -0.0430** -0.0443** -0.0447** -0.0464** -0.0356** -0.0378** 0.0140 0.0131
(0.0071) (0.00709 (0.00779 (0.o076) (0.00789 (0.0078Q (0.00919 (0.00909 (0.010H (0.0109
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
Bankfe Y Y Y Y Y Y Y Y Y Y
Yearfe Y Y Y Y Y Y Y Y Y Y
Observations 87,292 87,292 87,542 87,542 83410 83410 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
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Results on bank deposit rates

(1)

pPspr éacpspr @2adnpspr dadipspr 6apspr eadn

(2)

3)

(4)

(5)

pSeni 013293

(0.660
HHI -0.0196
(0.0196
p# Br a n (-0492**
(0.148
P opul ¢0.0825*
(0.0399
pGDP 6.56e-05
(0.000932
B a midze -0.0682**
(0.0219
Constant 1.769**
(0.03669
Observations 1,261
R-squared  0.048

4,937+
(0.795
-0.0242
(0.0233
-0.725++

(0.176)
-0.0804

(0.0520
0.000661
(0.00119
-0.077+

(0.0256
1551+
(0.0457)
1,269
0.056

6.406+**
(0.859
-0.0531+*
(0.0249
-0.772+

(0.194)
-0.0700

(0.0556
0.000747
(0.00129
-0.0428

(0.0284
1,222
(0.0493
1,214
0.063

5.433++*
(0.999
-0.0185
(0.0252
-0.661++

(0.221)
-0.000478

(0.060)
0.000888
(0.00163
0.0233

(0.0300
0.627++*
(0.0544
986
0.042

1.901++
(0.682

-0.00200
(0.0175
-0.343+

(0.165
-0.0285

(0.0484)
0.000633
(0.00109
-0.0548*

(0.0221)
1.637++
(0.0400
1,210
0.018
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Results for bank liabilities

Onestdev in SP increases 0.4

D/A, 1.26% RD/A and reduces

WF/A by-.1.12%

1 2 ©) 4 ©) (6) (7) C) ©) (10
Deposits Deposits Time Time Retalil Retail Wholesale  Wholesale LT Depositd LT Depositd
ITA ITA DepositdTA DepositsTA DepositdTA DepositdTA funding/TA  funding/TA ST Deposits ST Deposits
Seniors 0.123**  0.0907* 0.267** 0.186+** 0.324r** 0.226+** -0.288** -0.202** 0.636** 0.510+
(0.0372 (0.0386 (0.0617 (0.063)) (0.0617) (0.0630 (0.0629 (0.0642 (0.210 (0.219
SeniorsTY 0.0162** 0.0406** 0.0490** -0.0432** 0.0631**
(0.00489 (0.00669 (0.00679 (0.0064) (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 (0.00139 (0.00139 (0.00135 (0.00139 (0.00139 (0.00419 (0.00419
#Branches -0.0134* -0.0136* 0.0752**  0.0747**  -0.0536** -0.054T**  0.0481** 0.0486**  -0.065F -0.0659%
(0.0068) (0.0068) (0.0115 (0.0115 (0.0119 (0.011H (0.0119 (0.0115 (0.0370 (0.037))
Population -0.000700 -0.00114 0.00574 0.00462 0.00172 0.000374  -0.0123* -0.011 7~ -0.0216 -0.0233%
(0.00257% (0.00257% (0.00477% (0.00480Q (0.0047% (0.00474 (0.00515 (0.00512 (0.0119 (0.0119
GDP 0.000078 0.000089 -0.00068** -0.00068**  0.00030** 0.00033** -0.00028** -0.0003** -0.0005** -0.0005**
(0.00005 (0.00005 (0.000079 (0.00007§ (0.00008) (0.00008) (0.00007%  (0.0000769 (0.000183 (0.000183
Banksize  0.0105** 0.0104** 0.0328**  0.0325**  -0.0084** -0.0088** 0.0374** 0.0377**  0.0294**  0.0290**
(0.00168 (0.00168 (0.0024Q (0.00240 (0.00239 (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 (0.059) (0.0599 (0.0596 (0.0593 (0.0643 (0.0640 (0.148 (0.148
Bankfe Y Y Y Y Y Y Y Y Y Y
Yearfe Y Y Y Y Y Y Y Y Y Y
Observations110846 110846 110846 110846 110846 110846 110846 110846 110402 110402
R-squared 0.767 0.767 0.829 0.829 0.752 0.752 0.706 0.706 0.665 0.665
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Results for bank liabilities

(1)

(2)

3)

(4)

)

P( Deposi p( Ti me p( Ret amp( Whol e q(LT Deposits/ ST
DepositgTA) DepositdTA) funding/TA) Deposits)
pSeni or 0.0908& 0.171** 0.439+** -0.480** 0.851***
(0.047) (0.0805 (0.082)) (0.0836 (0.293
pHHI -0.000379 -0.000153 0.00154 -0.00346 -0.00570
(0.00185 (0.00263 (0.0025% (0.00243 (0.0081Q
p# Br an c-0.0160 0.0805** -0.0714>**  0.0752** -0.188**
(0.0109 (0.0203 (0.0193 (0.0199 (0.0709
P opul a0.000382 -0.00283 0.00841 -0.0149* -0.0537**
(0.00379 (0.00661) (0.00719 (0.00750 (0.0180
pGDP 3.18e-05 -0.000382** 0.000118 -9.3%-05 -0.000191
(6.98e-05) (0.000125 (0.000132 (0.000129 (0.000365
B a nmide -0.00307 0.026** -0.0153**  0.0209~** 0.00620
(0.00205 (0.00369 (0.00343 (0.00359 (0.0100
Constant 0.00368 -0.201*** -0.0111** 0.00151 0.280+**
(0.0029) (0.0048)) (0.00487% (0.00500 (0.0169
Observations 4,209 4,209 4,209 4,209 4,191
R-squared 0.002 0.033 0.020 0.031 0.006
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Results for bank as

Onestdev inSPreducedloans by-2.2%, securities
increase by 2.1% and asset maturities by 0.3 years. The
maturity gap increases by Oy8sand Mlev by 2.9yrs

1 2 ©) (4) ®) (6) (7 8 ©) (10)
Loans/TA Securities Business Residential Loans Securities Assets LT Assets/TA Maturitygap Maturity
toloans loans/TL  loans/TL  maturity —maturity — maturity gaplev.adi.
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 (2.323 (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
(0.00179 (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***
(0.0159 (0.0173) (0.0104) (0.0108) (0.209) (0.379 (0.219 (0.0149 (0.214) (2.910)
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 (0.00499 (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 (0.00009) (0.00137) (0.0144)
Banksize 0.0529**  -0.0216*** -0.0071*** -0.00225 -0.0125 0.772**  0.065F 0.0126** 0.0237 -0.260
(0.0027§ (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***
(0.0779 (0.0881) (0.0535) (0.0560) (1.023) (2011 (2.038 (0.0655 (1.025) (9.261)
Bankfe Y Y Y Y Y Y Y Y Y Y
Yearfe Y Y Y Y Y Y Y Y Y Y
Observations 110846 110758 110221 110552 110552 108,919 108,739 110846 108455 108455
R-squared  0.792 0.800 0.735 0.891 0.801 0.673 0.782 0.770 0.778 0.708
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Results for bank assets

D 2 3 4) ) (6) (1) 8 9) (10)
p(Loansp( Secutop( Busi p( Resp( Loap( Sectp( Assp( LT o( Mat p( Mat
loans) loans) al loans) maturity) maturity)  maturity) Assets/TA) gap) gap
lev.adj.)
gSeniors  -0.555** 0.683*** -0.194** -0.186*  7.737** 6.169** 8.245%*  (0.370**  8.559*** 77 47***
(0.105 (0.121) (0.0812) (0.0955) (1.753) (3.040) (2.719)  (0.110) (2.713) (15.50)
geHHI -0.00213 -0.00242 0.00346 -0.00322 -0.0646 0.0537 -0.0392 0.000308 -0.0398 -0.267

(0.0030% (0.00324)  (0.00212)  (0.00246) (0.0509) (0.0864)  (0.0465) (0.00302) (0.0459)  (0.407)

q#Branches 0.0812+* -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)

qPopulation 0.00966 -0.0175* 0.00678 0.0146%* 0.262* -0.0786  0.0786  0.00413  0.0909  0.867
(0.00799 (0.00872)  (0.00609)  (0.00635) (0.120) (0.219)  (0.116) (0.00710) (0.116)  (0.974)

(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)

Banksize 0.0429* -0.0195%*  -0.00802**  -0.00763** -0.0284 0.896**  0.125*  0.0137** 0.106* -0.762
(0.00419) (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** (.0524** 1.018**  8.750*

(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
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Conclusions

Banks exposed to populations with high proportions of seniors

3 rely more on retail deposits vesvis wholesale sources of funding, and
these retail deposits are paid a lower and more stable interest rate
and are less likely to be withdrawn when Treasury yields rise.

3 have greater security investments and make fewer loans, particularly
business loans.

3 Issue longematurity deposits but extend the maturities of their
assets even further, thereby increasing their adssdility maturity

gap.

These empirical results are consistent with a generalized lifecycle model
of saving and borrowing.
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Implications

3 If aging populations allow banks to substitute lowst, insured,
longermaturity, and more stable retail deposits for competitively
priced wholesale sources of funding, they will face less market
discipline from uninsured creditors.

3 The loss of market discipline may be particularly detrimental if aging
LJ2 LJdzf F A2y a NBRAzOS o6lyl1aQ LINPRTA
their investment in competitivelpriced securities.

3 Such a situation can incentivize banks to reach for yield by choosing
systematicallyrisky, longemmaturity securitiesl@nnottaet al. (2019);
Effing (2020)). Consequently, government deposit insurers, rather thar
wholesale creditors, may suffer greater losses from bank failures.

3 Mitigating the governmental costs of failures will require more
Intensive bank supervision and regulation.

Aging Population and Banking
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