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Abstract 

This study examines theoretically and empirically the impact of an aging population on bank structure. We 

show that banks more exposed to a senior population pay lower and more ñstickyò retail deposit rates. These 

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maturities, that are less likely to be withdrawn when market rates rise. Their assets are composed of fewer 

loans, particularly business loans, and more securities. These banksô longer-maturity deposits are more than 

offset by longer-maturity loans and securities, so that their asset-liability maturity gap increases. The net 

impact on the banksô interest rate risk is determined by the tradeoff between this higher maturity gap and 

the banksô deposit market power. 
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1. Introduction  

This paper shows that U.S. banks pay lower interest rates on retail deposits when their branches 

are located in areas populated by a relatively high proportion of individuals over age 65, whom we 

refer to as ñseniors.ò It also finds that when there is a greater proportion of seniors in a bankôs local 

markets, the spread between a competitive Treasury market interest rate and the bankôs retail 

deposit rate increases by a larger amount as Treasury rates rise, implying greater deposit rate 

ñstickiness.ò Moreover, banks located in areas with high proportions of seniors issue relatively 

more retail deposit liabilities compared to wholesale sources of funding. Furthermore, banks with 

a higher exposure to seniors are less likely to see their retail deposits withdrawn when Treasury 

rates rise. On the asset side, those banks exposed to higher proportions of seniors invest relatively 

more in securities and make fewer loans, particularly business loans. 

Additionally, the paperôs results indicate that the proportion of seniors in a bankôs local markets 

impacts its decisions with respect to asset and liability maturities. The effect of a higher proportion 

of seniors on the spread between a competitive market rate and a bankôs retail deposit rate is larger 

for longer-maturity deposits. In turn, banks exposed to a higher proportion of seniors issue more 

long-maturity time deposits relative to short-maturity deposits. In terms of asset maturities, a bank 

with greater exposure to seniors lengthens the maturities of both its loans and securities even more 

than that for its liabilities. Indeed, it is estimated that a one-standard deviation rise in a bankôs 

proportion of seniors widens the gap between its asset and liability maturities by 0.3 years or 3.6 

months. Based on a bankôs level of capital (net worth), this translates into an increase in the 

effective maturity of capital equal to 2.9 years, potentially having a substantial impact on a bankôs 

interest rate risk. 

The effects of aging on bank structure that this paper documents are especially relevant since 

the proportion of the US population aged 65 and older has risen fairly steadily over the post-war 

period and is predicted to continue. Based on U.S. census data, Figure 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 share and will likely  increase 

substantially more over the next 30 years. Hence, our paperôs findings predict that population aging 

may have economically important consequences for banksô future asset ï liability structure. 
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Figure 1 Share of US Population Aged 65 and Older to Total US Population 

 

Source: U.S. Census Bureau 

 

However, there is also significant geographic variation across the US in the county-level 

proportion of seniors. For our 2001 ï 2019 sample, the average share of seniors in a countyôs total 

population is 16.6%, but with a relatively large standard deviation of 4.6% and a minimum and 

maximum of 1.5% and 58.5%, respectively. Hence, depending on the location of a bankôs 

branches, the share of seniors can have a substantially different impact on bank operations. 

What might explain our findings on how the proportion of seniors influences bank structure?  

Theory and empirical evidence suggest that the age distribution in a given area affects the demand 

for different types of local banking services. The life-cycle hypothesis of Modigliani and 

Brumberg (1954) predicts that individualsô optimal consumption - savings decisions lead to 

consumption smoothing that typically involves borrowing at early stages of life followed by a 

gradual build-up of savings until retirement when savings peak and then decline. Kotlikoff and 

Summers (1981) propose that the life-cycle concept requires an extension to incorporate a bequest 

motive since empirically individualsô savings tend to continue to grow after retirement. 

Furthermore, with respect to lifecycle portfolio choice, Bodie, Merton, and Samuelson (1992) 

show that constraints on older individualsô labor supplies can explain why they allocate a greater 
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portion of savings to risk-free 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 for risk-free 

assets, such as insured retail bank deposits, in local markets with a high proportion of seniors. In 

contrast, there should be a relatively high demand for bank loans in local markets with a high 

proportion of the young. The higher loan demand derives from young householdsô greater desire 

for borrowing but potentially also greater demand for borrowing by businesses that are more likely 

to locate in younger areas due to their greater labor supply. 

Figures 2 and 3 provide a simple illustration of how differences in the age distribution of a 

bankôs local market affect the composition of its assets and liabilities when the bank maximizes 

its shareholder value. The main assumptions are that the 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 rate Rc when investing in securities or issuing wholesale 

liabilities.1 Examples of such security investments are Treasuries and mortgage-backed securities 

(MBS) while examples of wholesale funding are wholesale uninsured deposits, bank bonds, and 

regulatory-required equity capital. 

Figure 2 shows the case of 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 deposits. The value-maximizing bank originates loans until the marginal revenue 

of the last loan equals the competitive rate, Rc. Due to the relatively low demand for retail deposits, 

the bank optimally issues retail deposits until their marginal revenue equals Rc and then issues 

wholesale liabilities at the elastic marginal cost Rc to fund the remaining loans. As a result, the 

bankôs assets are composed entirely of loans while its liabilities contain a substantial amount of 

wholesale funds. 

                                                           
1 The rate Rc should be interpreted as the risk-neutral rate of return on competitively-priced securities and wholesale 

funds. 
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Figure 2 Assets and Liabilit ies of Bank in Markets with Low  Seniors and High Young 

  

In contrast, Figure 3 indicates the case of a bank whose branches are located in markets with a 

relatively high proportion of seniors so that there is a high demand for retail deposits but a low 

demand for borrowing. Similar to the previous case, the bank originates loans until the marginal 

revenue of the last loan equals the competitive rate, Rc. But at that point, the marginal cost of retail 

deposits is still below Rc so that it continues to issue additional retail deposits and invests the excess 

in securities earning the competitive rate. As a result, a substantial portion of the bankôs assets are 

invested in securities while, except for required equity capital, its liabilities are entirely retail 

deposits. 
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Figure 3 Bank Asset-Liability Structure in High Seniors, Low Young Markets 

 

 

The paperôs results on how the proportion of seniors affect retail deposit rates may also explain 

a bankôs choice of asset and liability maturities. If seniorsô preference for deposits is mainly as an 

investment vehicle, rather than a transactions medium, banks more exposed to seniors would issue 

more longer-term deposits relative to shorter-term ones. It would also explain the paperôs evidence 

that these banksô deposit rates indicate greater market power at longer maturities. The paperôs 

finding of greater deposit rate stickiness for banks with greater senior exposure can 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 senior depositors. 

Finally, if banks operating in high senior markets optimally issue more long-maturity 

liabilities, it would be expected that they would also lengthen the maturity of their loans and 

securities. While they tend to lengthen their asset maturities more than their liability maturities, it 

may not necessarily imply greater interest rate risk if  banks with greater senior exposure set stickier 

retail deposit rates. As shown by Hutchison and Pennacchi (1996), Jarrow and van Deventer 

(1998), and Drechsler, Savov, and Schnabl (2021), the slow adjustment of a deposit rate to changes 

in an equivalent-maturity competitive market interest rates can increase the depositôs interest rate 

duration beyond its maturity. 
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 This paper contributes to a literature that 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 with relatively greater entrepreneurial 

activity. Han, Park, and Pennacchi (2015) examine individual banks operating in MSAs with a 

high proportion of young (under age 65) population where the MSAôs state also imposes high 

corporate income taxes. Such banks, which pay high taxes and are likely to have high loan demand 

but few retail deposits, should have a high cost of on-balance sheet funding. Consistent 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) analyze banks with branches in counties that experience 

relatively high growth in their senior population over the decade from 1997 to 2007. During this 

same time span, they find that banks exposed to these counties tended to increase the risk of the 

mortgages that they held, for example, by making mortgages with a higher loan to income ratio 

and ones that had relatively high net charge-offs during 2007 to 2010. 

Our paper also examines the effects on banks of age demographics in counties where they 

operate branches. But unlike Doerr, Kabas, and Ongena (2023), our paperôs measure of exposure 

to seniors is based on changes in the proportion of the population that are seniors, rather than the 

absolute growth of the senior population.2 Our paperôs focus is on how a bankôs exposure to 

counties with a high 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 bankôs exposure to seniors affects its choices of asset and liability maturities. 

The following is the plan of the paper. Section 2 describes the sources of the data used in our 

empirical tests, presents descriptive statistics, and discusses the logic for constructing the main 

variables used in our tests. Section 3 discusses the empirical methodology for analyzing how a 

                                                           
2 Our metric based on the populationôs proportion of seniors is consistent with that used in Becker (2007) and Han, 

Park, and Pennacchi (2015). Our preference for this measure is that it is arguably a better measure of whether 

countyôs overall population is aging. Counties experiencing a high growth in seniors are often counties that also 

experience high growth in overall population and where the proportion of seniors can actually be declining, i.e., the 

overall population becomes younger. 
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bankôs exposure to seniors affects its structure. Section 4 reports summary statistics of our 

variables and the results of our empirical tests. Section 5 concludes.  

2. Data 

Our sample consists of all US commercial and savings & loan banks that report sufficient data 

over the 2001 to 2019 period. Bank with less than a total of ten years of observations or time gaps 

(e.g., one observation in 2002 and the next one is 2005) are excluded from the sample. We compile 

bank and economic data at both the local and nationwide levels from several sources.   

2.1. Bank retail deposit rates and deposit amounts 

From RateWatch, we obtain weekly-frequency data on deposit interest rates offered by 

individual bank branches. We merge this Ratewatch data with annual Federal Deposit Insurance 

Corporation (FDIC) data using the FDIC branch identifier. Our analysis focuses on the most 

popular deposit products across all U.S. branches, which are Certificates of Deposits (CDs) and 

Money Market Deposit Accounts (MMDAs). Specifically, we analyze CDs with an account size 

of $10,000 ($10K CDs) and maturities of 6-months, 12-months, 24-months and 60-months. We 

also examine MMDA rates with an account size of $25,000 ($25K MM).  We take the yearly 

average of weekly deposit rates for every branch to match the frequency of the other variables in 

our analysis. 

Prior research has provided empirical evidence that individual banks operating in multiple 

local markets often set deposit rates for the identical type of deposit that is uniform across these 

different geographic markets (e.g., Radecki (1998), Biehl (2002), Heitfield (1999), and Heitfield 

and Prager (2004), Park and Pennacchi (2009), and more recently Begenau and Stafford (2022a)).  

The empirical evidence from our sample also supports the notion that multi-market banks tend to 

set uniform deposit rates. The uniform rate setting phenomenon is more profound for smaller 

geographical areas such as counties, but it is also present at broader geographical areas such as 

states or regions. In particular, when we calculate the variability (i.e., standard deviation) of deposit 

rates for the same account type for a given bankôs branches within a county, we find that the 

majority of bank-county pairs displayed zero variation in deposit rates. Excluding banks that have 

only one branch with a reported rate in a county, Table 1 Panel A shows that the percentile of 

bank-county pairs having multiple branches but with zero variation in their 6-month CD rates 
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(06MCD10K) is more than 90% for recent years. For earlier years the percentile of bank-county 

pairs with zero variation in deposit rates was more than 50% but less than 75%. 

When we repeat the analysis at a broader geographical area, the findings are similar. Excluding 

banks that have only one branch with a reported rate in a state, Table 1 Panel B shows that when 

we calculate the standard deviation of 6-month CDs of each bank-state pair, we find that the 

majority of bank-state pairs displayed zero variation in deposit rates. The percentile of bank-state 

pairs with zero variation in deposit rates is more than 75%, but less than 90%, for recent years 

while for earlier years the bank-county pairs with zero variation in deposit rates was more than 

50% but less than 75%. Finally, when we calculate the standard deviation of 6-month CD rates for 

each bank-region pair, Table 1 Panel C shows once again that the majority of bank-region pairs 

displayed zero variation in deposit rates. The percentile of bank-county pairs with zero variation 

in deposit rates is more than 75% but less than 90% for recent years while for earlier years the 

bank-county pairs with zero variation in deposit rates was more than 50% but less than 75%. 

Repeating the deposit rate variation analysis using CDs with longer maturities or using MMDAs 

leads to similar conclusions. 

 

 Table 1 Panel A APY_06MCD10K ï County level variability  

 

year No of bank-

counties  

Rate 

Variability (ů) 

Percentile distribution of ů 

10th 25th 50th 75th 90th 

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 
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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 

 

 

Table 1 Panel B APY_06MCD10K - State level variability  

year No of bank-

states  

Rate 

Variability (ů) 

Percentile distribution of ů 

10th 25th 50th 75th 90th 

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 
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2019 4680 0.017 0 0 0 0 0.042 

 

 

 

 

Table 1 Panel C APY_06MCD10K - Region level variability  

 

year No of bank-

regions  

Rate 

Variability (ů) 

Percentile distribution of ů 

10th 25th 50th 75th 90th 

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 uniformity, our analysis assumes that the non-reporting 

branches of a bank pay the same deposit rate as the reporting branches located in the same county 

(Granja and Paixao (2022)). In addition, when a bank has multiple branches in a county, we use 

the average deposit rate for a given deposit type across all of a bankôs branches.  

We complement the deposit rate data with branch deposit quantity data. Branch deposit data 

are annual bank branch-level total deposit amounts reported by banks to the FDIC. Moreover, the 

data contains information on branch characteristics such as the branchôs address and location. The 

reporting date is June 30 of each year. Aggregating this individual bank branch-level data to the 

county level, Table 2 reports descriptive statistics for bank-county level total deposit amounts and 

selected deposit rates.  

Table 2: Bank-county level descriptive statistics  

Variables N mean sd min max 

6MCD10K rate 369,329 0.978 1.169 0 6.333 

12MCD10K rate 370,053 1.202 1.263 0 6.600 

24MCD10K rate 361,758 1.445 1.279 0 6.700 

60MCD10K rate 330,054 2.031 1.323 0 6.850 

MM25K rate 357,702 0.472 0.62 0 5.250 

Local (bank-county) deposits 508,773 304,998 3,213,303 0 491,173,792 

No of local (bank-county) branches 508,773 3.449 6.889 1 309 
 

To benchmark retail deposit rates, we obtain from the Federal Reserve Economic Data (FRED) 

website U.S. Treasury Securities Constant Maturity yields quoted on an investment basis (Yields 

in percent per annum) for five maturities: 3-month, 6-month, 12-month, 24-month, and 60-month. 

These competitive market U.S. Treasury yields are directly comparable to the bank deposit rates 

that are typically quoted as annual percentage yields (APY). To match the frequency of the deposit 

rates, we calculate the annual averages of these Treasury yields. Descriptive statistics of these 

Treasury yields are given in Table 3. 

Table 3: Descriptive statistics of annual averages of constant-maturity U.S. Treasury yields  

Market rates N mean Sd min max 

TYR3m(%) 19 1.440 1.553 0.033 4.848 

TYR6m(%) 19 1.548 1.577 0.064 4.991 

TYR12m(%) 19 1.654 1.535 0.121 4.933 

TYR24m(%) 19 1.900 1.449 0.277 4.815 

https://fred.stlouisfed.org/release/tables?rid=18&eid=288
https://fred.stlouisfed.org/release/tables?rid=18&eid=288
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TYR60m(%) 19 2.604 1.246 0.761 4.745 

 

The market rate ï deposit rate spread for CDs is measured as the difference between 

equivalent-maturity U.S. Treasury yield and CD interest rates. Thus, for example, the 6-month 

deposit spread is calculated by subtracting the rate (CDR6m) of the 6-months CD from the yield 

(TYR6m) of the 6-month U.S. Treasury security (i.e., spreadm6= TYR6m-CDR6m). MMDAs are 

partially demandable (they were limited to 6 withdrawals per month during our sample period), 

and we calculate their market ï deposit spread, spreadmm, by subtracting the deposit rate of the 

$25K MMDA  from the yield on the 3-month U.S. Treasury security (i.e., spreadmm=TYR3m-

MM). As an illustration, Figure 4 presents the annual series of 6-month Treasury yields, average 

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

 

 

Figure 4: Six-month Treasury yields, six-month CD rates, and their spread. Sources: RateWatch 

and FRED Economic Data 
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2.2. Bank financial data 

We collect individual banksô balance sheet information from bank Call Reports from which 

our bank liability and asset variables are calculated. The Call Report data is at a quarterly 

frequency, which we use to derive annual calendar-year averages of all variables. Variable 

definitions relating to bank liabilities are as follows. Wholesale deposits are defined as the sum of 

foreign deposits plus time deposits exceeding $100k plus brokered deposits. In turn, retail deposits 

are calculated as the difference between total deposits and wholesale deposits. Wholesale funding 

is defined as the sum of wholesale deposits plus federal funds purchased and other borrowed 

money.3 We also define the ratio long-term deposits to short-term time deposits as the ratio of time 

deposits with maturities more than 1 year over time deposits with maturities less than 1 year. 

For variables relating to bank assets, we define loans to total assets as the ratio of total (net) 

loans over the total assets. We also calculate the variable securities to total investments as the ratio 

of securities over the sum of loans plus securities. In addition, we calculate the ratio of business 

loans to total loans by dividing commercial and industrial (C&I) loans by total loans. Similarly, 

the ratio of residential loans to total loans equals real estate loans to 1- to 4-family residential units 

divided by total loans. 

Finally, we calculate measures of the maturities of each bankôs assets and deposits. First, we 

define a long-term assets to total assets variable as the ratio of the sum of loan amounts and 

securities amounts with maturities of more than 5 years over the bankôs total assets. Second, we 

calculate the loan average maturity measured in years as the weighted average of loan maturities 

using the corresponding loan amounts as weights. Specifically, we assume the value 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 loans with maturities 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 definition 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 time deposits> $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 the FR Y-9C started 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 given the significance 

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 deposits and wholesale deposits.  
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15 years. Similarly, we derive the securities average maturity measured in years as 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 3 years, 48 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 years using the corresponding 

securities amounts as weights. The asset average maturity is the weighted average of the loan 

maturities and the securities maturities. 

To find the maturity gap, we apply the same methodology to derive the time depositsô 

maturities with one exception: in contrast to the longest-term loans that can have maturities of 15 

years or more, the group with the longest maturity for time deposits is more than 3 years which we 

correspond to a mean maturity of 48 months. Moreover, all non-time deposits (e.g. savings or 

demand deposits) are assumed to have zero maturity. We then combine the asset and deposit 

maturities to calculate the bankôs maturity gap. Specifically, we calculate the simple ñmaturity 

gapò as the difference between the bankôs assets and deposits maturities, i.e., MA ï MD. We also 

calculate the ñleveraged-adjusted maturity gapò as the difference between the leverage adjusted 

bankôs assets maturities and the leverage adjusted deposits maturities, i.e., A D
A DA D A D

M M
- -

³ - ³ .  

The descriptive statistics for the banksô balance sheet variables are reported below where we 

present the sample. 

2.3. County data 

Bank-related data is complemented with data on local market characteristics. We define the 

geographical area of a local market as the county. In our sample, we collect information for all 

U.S. counties but excluding the state of Alaska. In this state, there have been many redraws of 

local ñboroughs,ò the geographical equivalent to a county, over our sample period that makes 

calculating time-consistent local characteristics infeasible. For the counties in our sample, we 

collect the total population and the proportion of the senior population (those over age 65 years) 

from annual census estimates. Figure 5 reveals that the proportion of seniors has tended to rise 

across most counties over our sample period. Nonetheless, there is still significant variation in the 

proportion of senior population across counties which enables us to explore the implications of 

demographic change on banking markets which the literature still considers to be local (Park and 

Pennacchi (2009); Nguyen (2019)). 
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Figure 5: The proportion of senior population across counties during 2001 and 2019. Source: US 

Census Bureau 

Moreover, we collect each countyôs real GDP (measured in thousands of chained 2012 dollars) 

reported by Bureau of Economic Analysis and we divide by the countyôs total population to create 

the countyôs real GDP per capita. In addition, we calculate a county-level bank concentration 

measure, namely, the Herfindahl-Hirshman Index (HHI) equal to sum of the squared deposit-

market shares of all banks that operate branches in a given county each year.  Finally, we calculate 

the local market number of bank branches per capita equal to the number of bank branches located 

in the county over the total county population (in thousands). According to Neuberger and 

Zimmerman (1990), this measure may imply greater competition which may result in higher 

deposit rates. Yet they also argue that more branches per capita may proxy for convenience and 
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financial services availability that could lead to lower deposit rates. Table 2.5 reports the 

descriptive statistics for countyôs demographic, economic and bank-related characteristics. 

 

Table 4: Descriptive statistics of county level characteristics  

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) 58,702 3.173 2.066 0 10 

No of bank branches per 1,000 capita  58,702 0.479 0.307 0.042 3.559 

Real GDP per capita  58,121 50.837 465.3 8.075 60,378 

 

3. Empirical methodology 

As discussed in the introduction, theory predicts that the proportion of seniors in a local market 

can affect the demand for retail deposits and, in the absence of perfect competition, may influence 

a bankôs equilibrium deposit interest rate. As we will confirm empirically, retail deposit rates set 

by banks that operate in a single local market (ñsingle-market banksò) are indeed influenced by 

their local marketôs proportion of seniors, as well as local market measures of bank competition 

and other market characteristics. 

However, many individual banks operate in multiple local markets that vary in terms of their 

proportions of seniors. Moreover, as the prior section has documented, these multi-market 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 seniors affects the uniform deposit interest rate 

set by a multi-market bank, we need to account for the bankôs exposure to seniors in multiple 

markets. 

Theory in Park and Pennacchi (2009) shows that if  a multi-market 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 single-market banks and the concentrations of banks in each of its local 

markets. In a similar spirit, our analysis posits that the deposit rate set by a multi-market bank 

depends on a deposit volume-weighted average of the proportion of seniors in each local market 

where the bank operates. Thus, we measure a given bank iôs local market-weighted proportion of 

seniors during year t, Sit, as  
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where ictD  is bank iôs local deposits in county c during year t, itD  is bank iôs total deposits during 

year t, and ctP  is the proportion of senior citizens in county c during year t. Note that in the special 

case that (single-market) bank i issues deposits in only a single county (C=1), then Sit = PCt . 

Given that banks tend to set uniform deposit rates and most balance sheet data on a bankôs 

assets and liabilities are aggregated at the bank level, rather than local market level, our empirical 

tests focus on bank-year observations. Since these tests include local market controls, a multi-

market bankôs exposure to a local market characteristic is calculated similar to equation (1) by 

taking the deposit-weighted average of the local characteristic of the counties where the bank has 

at least one branch. These local market characteristics include county bank competition (HHI), 

county availability of financial services (#Branches per capita), county real GDP per capita, and 

county total population. Finally, our tests also include bank and year fixed effects to capture 

unobserved bank-specific and macro-level time-invariant characteristics. 

The general form of our regression tests that include both single-market and multi-market 

banks is: 

 1 2it it it i t itY S C b yb b e= + + + +                                                   (2) 

where Yit is an outcome variable for bank i during year t, Sit is bank iôs local deposit-weighted 

exposure to senior citizens, Cit is bank iôs local deposit-weighted exposure to a vector of local 

market characteristics (controls), and bi and yt are bank and year fixed effects, respectively. The 

standard errors for the error terms of bank i during year t, eit, are clustered at the bank level. 

As separate empirical tests, we restrict observations to single-market banks; that is, banks with 

branches in only one county. These typically small, single-market banks depend on the local 

community to a larger extent relative to typically larger, multi-market banks and, therefore, are 

more likely to be affected by the demographics of their local areas. Importantly, by examining 

single-county banks, it is more likely that these banksô lending opportunities are bounded by 

households and businesses in their local area. Both characteristics should strengthen the 

identification of any potential effects of seniors on the structure of bank assets and deposits.     

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

population demographics and the resulting change in banksô outcome variables. Specifically, we 



 

18 
 

first find the difference in the bankôs exposure to the proportion of senior citizens at the beginning 

of the period (the average of years 2001-2002) and the end of the period (the average of years 

2018-2019) across all counties:
,2018 2019 ,2001 2002i i iS S S- -D = - . Similarly, we find the difference in the 

bank outcome variable, 
,2018 2019 ,2001 2002i i iY Y Y- -D = - , as well as the differences of all control 

variables, 
,2018 2019 ,2001 2002i i iC C C- -D = - . We then estimate the effect of the change in the difference 

of senior citizens on the difference in the bank outcome variable using the cross-section regression 

equation:  

 0 1 2i i i iY S Cb b b eD = + D + D +                                                   (3)   

4. Empirical results 

4.1. Sample descriptive statistics 

We start by presenting some summary information on our sample. Table 5 Panel A reports the 

descriptive statistics for the deposit weighted average of deposit rates and the deposit weighted 

average of county demographic, economic and bank-related characteristics. Table 5 Panel B 

presents the descriptive statistics for the banksô balance sheet variables. To mitigate the influence 

of extreme values in the empirical analysis, we have winsorized the variables at the 1st and 99th 

percentile. 

Table 5: Descriptive statistics of sample  

Panel A: Bank deposit weighted 

average variables N mean sd min max 

6MCD10K spread 87,579 0.156 0.825 -1.326 2.162 

12MCD10K spread 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 0.589 -1.113 2.194 

MM25K spread 84,341 0.490 1.098 -1.005 3.950 

Seniors proportion 111,075 0.155 0.039 0.075 0.292 

Competition (HHI) 111,075 2.215 1.286 0.436 10 

No of bank branches per capita 111,075 0.473 0.256 0.122 1.616 

log(Population) 111,075 11.19 1.731 6.073 16.13 

Real GDP per capita  110,846 45.15 22.69 0.46 209.41 

Panel B: Balance sheet variables 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 0 0.693 

Retail deposits /TA 111,075 0.686 0.114 0 0.874 

Wholesale funding/TA 111,075 0.193 0.103 0 0.719 
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LT to ST deposits 110,633 0.455 0.39 0 2.133 

Loans/TA 111,075 0.619 0.158 0 0.910 

Securities/(Securities+Loans) 110,989 0.267 0.176 0 1 

Business loans/Loans 110,451 0.146 0.100 0 0.803 

Real estate loans/Loans 110,782 0.242 0.169 0 0.865 

Loans maturity 110,782 3.871 2.550 0.125 19.603 

Securities maturity 109,153 6.909 3.804 0.125 20.000 

Assets maturity 108,972 4.736 2.444 0.125 19.596 

Maturity gap 108,689 4.316 2.398 0.467 12.506 

Maturity gap leverage adjusted 108,689 30.234 19.418 2.457 106.20 

LT loans & securities/ TA 111,075 0.219 0.155 0 0.699 

Size (log of TA) 111,075 11.990 1.350 7.642 21.573 
 

4.2. Results on bank deposit rates  

 The first set of empirical results specify the bank outcome variable to be the spread between 

a competitive market Treasury yield and a bankôs comparable-maturity retail deposit rate. Table 6 

reports the results which offer empirical support for the prediction that banks with branches located  

in counties with higher proportions of seniors display higher Treasury-deposit spreads. In other 

words, these banks offer significantly lower deposit rates, vis-à-vis the market rates, compared to 

banks with branches located in counties with lower proportion of seniors. For example, the effect 

of senior population on the spread of 6-month CDs shown in column (1) is positive and statistically 

significant. Specifically, a one standard deviation increase in bank exposure to the populationôs 

proportion of seniors (sd = 0.039) yields an estimated increase of 4.3 bp in the average 6-month 

Treasury-CD spread. 

Moreover, the effect of seniors on spreads increases as the depositôs maturity increases and is 

statically significant for CDs of all maturities. Specifically, from columns (3), (5) and (7) we find 

that a one standard deviation increase in the proportion of senior population raises the average CD 

spread by 8.3 bp, 11.9 bp, and 12.9 bp for CD maturities of 12 months, 24 months, and 60 months, 

respectively. However, as shown in column (9), the effect of seniors on the spread of shorter-

maturity MMDAs, while positive, is statistically insignificant, consistent with these partially 

demandable retail deposits being less attractive as investment vehicles.   

Table 6 also reports the effect of seniors on deposit spreads conditional on the level of Treasury 

market yields. It shows that seniorsô effects on the Treasury-deposit spreads increases when 

Treasury yields rise. In other words, the greater is a bankôs exposure to seniors, the stickier is its 



 

20 
 

retail deposit rate. For example, the total effect of seniors on 6-month CD spreads in column (2) is 

estimated at 0.65 (the baseline effect) when 6-month Treasury yields are zero, and it is estimated 

at 1.42 if Treasury yields are at 3%. Equivalently, a one standard deviation (sd =0.039) increase in 

the proportion of senior population yields an estimated increase of 2.5 bp on the deposit spread if 

Treasury yields are zero and an estimated increase of 5.5 bp if Treasury yields are 3%. 

Both the effect of senior population and the interaction effect with the Treasury yields remain 

positive and statistically significant for all other CD maturities (see columns (4),(6),(8)). 

Moreover, the interaction effect of seniors with the Treasury yield for MMDAs shown in column 

(10) is positive and statistically significant while the baseline effect is insignificant. This implies 

that when Treasury yields are zero, the effect of seniors on the MMDA spread is indistinguishable 

from zero, but when Treasury yields increase, the effect of seniors on the MMDA spread becomes 

positive and statistically significant. 

We repeat the analysis focusing on the single-market (single-county) banks. This sample 

comprises smaller, community banks that are more likely to be affected by their single local 

marketôs conditions. The results for these banks in Table 7 offer further empirical support for the 

prediction that banks operating in counties with a greater proportion of seniors display a higher 

level of Treasury-deposit spreads. The estimated effects in columns (1), (3), (5) and (7) imply that 

a greater local market proportion of seniors raises CD spreads for all maturities. Moreover, in 

columns (2), (4), (6) and (8) we find that the effect of seniors on deposit spreads is significantly 

greater for higher levels of Treasury yields while the baseline effect relating to zero yields is also 

significantly positive, with the exception of the 6-month CD.  

Comparing the estimated effects for single-market banks with the corresponding effects 

estimated for both single-market and multi-market banks given in Table 6, one finds that the effects 

for the former group are slightly lower but they still statistically equivalent. Also similar to Table 

6, Table 7 column (9) indicates that the proportion of seniors in a single-market bankôs local area 

does not affect its MMDA spread. However, column (10) shows that there is a positive and 

statistically significant effect when Treasury market yields are higher.      



 

 

Table 6 Deposit rates and senior citizens 

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

 spreadm6 spreadm6 spreadm12 spreadm12 spreadm24 spreadm24 spreadm60 spreadm60 spreadmm spreadmm 

           

Seniors 1.098*** 0.646*** 2.137*** 1.445*** 3.059*** 2.275*** 3.305*** 2.406*** 0.379 -0.118 

 (0.224) (0.235) (0.242) (0.250) (0.252) (0.263) (0.334) (0.361) (0.336) (0.345) 

Seniors×TY  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 7.26e-05 3.82e-05 -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*** -0.293*** -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) (0.0606) (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) (0.00034) 

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 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 

Clustered standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1 
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Table 7 Deposit rates and senior citizens ï Single-market banks 

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

 spreadm6 spreadm6 spreadm12 spreadm12 spreadm24 spreadm24 spreadm60 spreadm60 spreadmm spreadmm 

           

Seniors 0.816** 0.512 1.991*** 1.399*** 2.877*** 2.236*** 3.260*** 2.849*** 0.0894 -0.380 

 (0.334) (0.349) (0.372) (0.384) (0.383) (0.398) (0.506) (0.537) (0.486) (0.500) 

Seniors×TY  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 -0.000023 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** -0.219** -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***  

 (0.00031) (0.00031) (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 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 

R-squared 0.898 0.898 0.884 0.884 0.870 0.871 0.774 0.774 0.916 0.916 

Clustered standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1 

 

 

 

 



 

 

Table 8 Deposit rates and senior citizens ï Difference 

 

Clustered standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

 

We conclude this section on deposit spreads by presenting the results from the time differenced 

regression model in equation (3). Table 8 provides further empirical evidence that an increase in 

the populationôs proportion of seniors raises Treasury ï deposit spreads. Specifically, we observe 

a positive and statistically significant effect of the change in senior population from 2001 to 2019 

on the change in CD spreads across all maturities. Table 8 also indicates a positive and statistically 

significant effect of the change in senior population on the change in MMDA  spreads. 

4.3. Results for bank liabilities 

The previous findings on Treasury-deposit spreads suggest that banks with branches in areas 

with high proportions seniors enjoy a lower cost of retail deposit funding, particularly for retail 

time deposits. Two possibilities might explain these results. One could be that equilibrium retail 

deposit rates are lower because banks are relatively more restrictive in the amounts of retail 

deposits that they 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 proportion of seniors. As this section shows, the 

evidence conclusively supports this latter explanation. 

 (1) (2) (3) (4) (5) 

 ȹspreadm6 ȹspreadm12 ȹspreadm24 ȹspreadm60 ȹspreadmm 

      

ȹSeniors 3.293*** 4.937*** 6.406*** 5.433*** 1.901*** 

 (0.660) (0.795) (0.859) (0.999) (0.682) 

ȹHHI -0.0196 -0.0242 -0.0531** -0.0185 -0.00200 

 (0.0196) (0.0233) (0.0249) (0.0252) (0.0175) 

ȹ#Branches -0.492*** -0.725*** -0.772*** -0.661*** -0.343** 

 (0.148) (0.176) (0.194) (0.221) (0.165) 

ȹPopulation -0.0825** -0.0804 -0.0700 -0.000478 -0.0285 

 (0.0396) (0.0520) (0.0556) (0.0601) (0.0484) 

ȹGDP  6.56e-05 0.000661 0.000747 0.000888 0.000633 

 (0.000931) (0.00114) (0.00129) (0.00163) (0.00109) 

ȹBank size -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 
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Table 9 shows that banks with branches in counties having a higher proportion of seniors issue 

relatively more total deposits relative to other liabilities (column 1), and especially issue more time 

deposits (column 3). These banks also tend to have higher proportions of retail deposits (column 

5) and significantly lower proportions of wholesale funding (column 7). For example, one standard 

deviation (sd =0.039) 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. Similarly, a 

one standard deviation increase in the proportion of senior population yields an estimated increase 

of 1.26% in the retail deposit to assets ratio and an equivalent decline of -1.12% in the wholesale 

funding to assets ratio. Finally, banks with branches in counties with a higher proportion of seniors 

have a higher ratio of long-term to short-term deposits: a one standard deviation increase in the 

proportion of the senior population raises the long-term to short-term deposit ratio by 1.99%. 

Table 9 also indicates that the effect of seniors on quantities of bank deposits is conditional on 

the level of 12-month maturity Treasury yield. From columns (2), (4) and (6), we conclude that 

the effect of seniors on total deposits, time and retail deposits is positive and statistically significant 

even when Treasury market rates are zero (the baseline effect) and that the effect increases further 

when Treasury yields increase. The implication is that for these categories of deposits, banks are 

less likely to see deposit outflows as Treasury market yields rise when they operate in areas with 

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 example, the total effect of senior population on retail deposits spread in column (6) is 

estimated at 0.226 when Treasury yields are zero, and it is estimated at 0.373 when yields are 3%. 

An implication is that a one standard deviation (sd =0.039) increase in the proportion of seniors 

leads to an estimated increase in retail deposits to total liabilities of 0.88% when Treasury yields 

are zero and an increase of 1.45% when Treasury yields are 3%. In contrast, column (8) shows that 

the effect of senior population on wholesale funding is negative and statistically significant even 

when Treasury market yields are zero (the baseline effect) and that the negative effect increases 

further when Treasury yields rise: a one standard deviation increase in the proportion of senior 

population is associated with -0.80% less wholesale funding when Treasury yields are zero and a 

decline of -1.3% when Treasury yields are 3%. Finally, results in column (10) show that there is a 

positive effect of senior population on the ratio of long-term to short-term deposits that 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 Table 10 for the subsample of single-market banks confirm the general findings in 

Table 9. When these typically smaller banks operate in counties with higher proportion of seniors, 

they have a higher proportion of total deposits, and especially time deposits. Moreover, these banks 

tend to have a higher proportion of retail deposits, a significantly lower proportion of wholesale 

funding, and a higher proportion of long-term deposits, although the estimated effect is statistically 

significant only at 10% level of confidence. 

The interaction effect of senior population and Treasury yields is statistically significant for all 

single-market bank liabilities. A bankôs proportions of total deposits, time deposits, retail deposits, 

and its long-term to short-term deposit ratio tends to be relatively higher when Treasury yields rise 

if the bank operates in a high senior local market.  Furthermore, when we compare Table 10ôs 

estimated effects for this subsample of single-market banks with that in Table 9 for the full sample 

of banks, we see that the effects for the former group are slightly higher for total deposits and retail 

deposits and slightly lower for time deposits. However, they are equivalent in a statistical sense. 

We conclude this section with findings from the differenced regression model. Results in Table 

11 confirm that time series increases in the proportion of the senior population raise banksô 

proportions of deposits, especially time deposits and retail deposits, while significantly lowering 

wholesale funding. Finally, banks with branches in counties that experience an increase in the 

proportion of seniors raise their ratio of long-term to short-term deposits.      

 



 

 

Table 9 Seniors and bank liabilities  

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

 Deposits 

/TA 

Deposits 

/TA 

Time 

Deposits /TA 

Time 

Deposits /TA 

 Retail 

Deposits /TA 

 Retail 

Deposits /TA 

Wholesale 

funding/TA 

Wholesale 

funding/TA 

LT Deposits / 

ST Deposits 

LT 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) 
Seniors×TY  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  0.000078 0.000089* -0.0006*** -0.0006*** 0.00030*** 0.00033*** -0.00028*** -0.0003*** -0.0005*** -0.0005*** 

 (0.00005) (0.00005) (0.000075) (0.000076) (0.000081) (0.000081) (0.000077) (0.0000768) (0.000183) (0.000183) 
Bank size 0.0105*** 0.0104*** 0.0328*** 0.0325*** -0.0084*** -0.0088*** 0.0374*** 0.0377*** 0.0294*** 0.0290*** 

 (0.00168) (0.00168) (0.00240) (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 

Clustered standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1 
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Table 10 Seniors and bank liabilities ï Single-market banks 

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

 Deposits/T

A 

Deposits/T

A 

Time 

Deposits /TA 

Time 

Deposits /TA 

 Retail 

Deposits /TA 

 Retail 

Deposits /TA 

Wholesale 

funding/TA 

Wholesale 

funding/TA 

LT Deposits / 

ST Deposits 

LT 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) 
Seniors×TY  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 

Clustered standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1 
 

 



 

 

Table 11 Seniors and bank liabilities - Differences 

 (1) (2) (3) (4) (5) 

 ȹ(Deposits/TA) ȹ(Time 

Deposits /TA) 

ȹ(Retail 

Deposits /TA) 

ȹ(Wholesale 

funding/TA) 

ȹ (LT Deposits / 

ST Deposits) 

ȹSeniors 0.0908* 0.171** 0.439***  -0.480***  0.851***  

 (0.0471) (0.0805) (0.0821) (0.0836) (0.293) 
ȹHHI -0.000379 -0.000153 0.00154 -0.00346 -0.00570 
 (0.00185) (0.00263) (0.00257) (0.00243) (0.00810) 
ȹ#Branches -0.0160 0.0805*** -0.0714*** 0.0752*** -0.188***  

 (0.0107) (0.0203) (0.0193) (0.0199) (0.0704) 
ȹPopulation 0.000382 -0.00283 0.00841 -0.0149** -0.0537*** 

 (0.00379) (0.00661) (0.00716) (0.00750) (0.0180) 
ȹGDP  3.18e-05 -0.000382*** 0.000118 -9.39e-05 -0.000191 
 (6.98e-05) (0.000125) (0.000131) (0.000126) (0.000365) 
ȹBank size -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 

Clustered standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1 
 

4.4. Bank assets  

So far, the general findings are that banks with branches in counties with higher population 

proportions of seniors issue relatively more deposits, particularly longer-maturity retail time 

deposits, at a lower cost. Moreover, these deposits issued in high senior local markets appear to be 

relatively more stable in that they are less likely to be withdrawn when Treasury yields rise. We 

now turn to the relationship between a local marketôs proportion of seniors and a bankôs structure 

of assets. The simple theory illustrated in the introduction predicts that banks operating in high 

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

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

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

longer maturities.  

The findings in Table 12 provide empirical evidence that supports these predictions. 

Specifically, results in column (1) show that banks with branches in counties with a higher 

proportion of seniors have lower loan to total asset ratios, while the findings in column (2) reveal 

that such banks have relatively higher proportions of securities investments compared to their 

portfolio of loans. For example, one standard deviation (sd =0.039) increase in the populationôs 
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proportion of seniors decreases the loan to asset ratio by 2.22% with an equivalent increase in the 

securities to loans ratio. We also find that the effect of senior population on the ratio of business 

loans to total loans is negative and statistically significant while the effect on residential mortgage 

loans to total loans is positive but statistically significant only at a 10% confidence level. 

Furthermore, the estimated effect of the populationôs proportion of seniors on loansô, 

securitiesô, and assetsô maturities reported in columns (5) to (8) are positive and statistically 

significant. For example, a one standard deviation increase in the proportion of seniors leads to an 

increase in the maturity of loans, securities, and total assets of 0.3 years, 0.24 years, and 0.3 years, 

respectively. Moreover, the ratio of long-term to total assets rises by 1.26%. 

To assess the effects of seniors on a bankôs overall asset ï liability mismatch, Table 12 columns 

(9) and (10) report how the proportion of seniors affects a bankôs maturity gap and leverage-

adjusted maturity gap. They show that the impact of a greater exposure to seniors is positive and 

statistically significant for both maturity gaps. For example, a one standard deviation increase in 

the populationôs proportion of seniors increases the maturity gap by 0.3 years and the leverage-

adjusted maturity gap by 2.90 years. 

While these results indicate that banks expand asset maturities more than liability maturities 

when they are exposed to more seniors, it may not necessarily imply that the bank increases its 

interest rate risk.4 First, it is possible that some banks use derivatives, such as interest rate swaps, 

to hedge their maturity mismatches, though McPhail, Schnabl, and Tuckman (2023) conclude that 

net swap positions for banks are small, on average. Second, as shown in prior work such as 

Hutchison and Pennacchi (1996), retail deposit durations can be longer than their stated maturities 

when retail deposit interest rates and deposit withdrawals are slow to increase when Treasury 

yields rise, which is what our previous evidence indicates for 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 of single-market banks. It 

reports results that are statistically and economically equivalent to the results for the full sample. 

In particular, single-market banks operating in counties with a higher proportion of seniors make 

                                                           
4 There 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 total loans and invest more in securities. Among all loans, these high senior 

exposure banks make relatively fewer business loans but more residential mortgage loans. 

Moreover, single-market banks operating in counties with a higher proportion of seniors have 

higher asset maturities and consequently higher maturity gaps.  

Table 14 provides results on how greater time-series exposure to seniors affects bank asset 

structure using the difference-based regression model. These results broadly confirm our earlier 

findings. Specifically, an increase in the proportion of seniors reduces a bankôs loan to total asset 

ratio and increases its relative security investments. Among loans, an increase in the proportion of 

seniors reduces the relative proportion of business loans. Somewhat different from the earlier 

findings, column (4) shows that it also appears to reduce the relative proportion of residential loans, 

although this result is statistically significant only at 10% confidence level.  Finally, Table 14 

columns (5) to (10) show that both loan and securities maturities, and consequently total asset 

maturities, increased more for banks experiencing a relatively larger exposure to seniors during 

our sample period. This effect was large enough to result in a net rise in banksô simple and 

leverage-adjusted maturity gaps. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table 12 Seniors and bank assets  

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

 Loans/TA Securities to 

loans 

 Business 

loans/TL 

Residential 

loans/TL 

Loans 

maturity 

Securities 

maturity 

 Assets 

maturity 

LT 

Assets/TA 

Maturity gap Maturity gap-

lev.adj. 

           

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 

Clustered standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1 
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Table 13 Seniors and bank assets ï Single-market banks 

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

 Loans/TA Securities to 

loans 

 Business 

loans/TL 

Residential 

loans/TL 

Loans 

maturity 

Securities 

maturity 

 Assets 

maturity 

LT 

Assets/TA 

Maturity 

gap 

Maturity gap-

lev.adj. 

           

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) 
Bank size 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***  -17.27***  -15.00***  -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 

Clustered standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1 
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Table 14 Seniors and bank assets ï Differences 

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

 ȹ(Loans/TA) ȹ(Securities to 

loans) 

 ȹ(Business 

loans) 

ȹ(Residentia

l loans) 

ȹ(Loans 

maturity) 

ȹ(Securities 

maturity) 

 ȹ(Assets 

maturity) 

ȹ(LT 

Assets/TA) 

ȹ(Maturity 

gap) 

ȹ(Maturity 

gap-lev.adj.) 

           

ȹ Seniors -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) (1.719) (0.110) (1.713) (15.50) 
ȹ 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) 
ȹ #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) 
ȹ Population 0.00966 -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) 
ȹ GDP  -0.000455*** 0.000527*** -0.000062 -0.000081 -0.00134 0.000514 -0.000478 -0.000101 1.88e-05 0.0203 
 (0.000160) (0.000185) (0.000125) (0.000136) (0.00273) (0.00404) (0.00253) (0.000160) (0.00250) (0.0235) 
ȹ Bank size 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 

Clustered standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1 
 



 

 

 

5. Conclusions 

An increasing share of seniors in the population of developed countries has the potential to 

restructure financial institutions and markets. Our study uses geographic variation in U.S. countiesô 

proportions of seniors to shed light on how population aging influences banksô structure of assets 

and liabiliti es. First, we show that banks exposed to populations with high proportions of seniors 

rely more on retail deposits vis-à-vis 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. Second, banks located in areas with high proportions of seniors have greater security 

investments and make fewer loans, particularly business loans. Third, banks exposed to relatively 

high senior populations issue longer-maturity deposits but extend the maturities of their assets even 

further, thereby increasing their asset-liability maturity gap. These empirical results are consistent 

with a generalized lifecycle model of saving and borrowing.   

Our findings on the impact of aging have potentially ominous predictions for bank risk and 

regulation. If aging populations allow banks to substitute low-cost, insured, longer-maturity, and 

more stable retail deposits for competitively-priced wholesale sources of funding, they will  face 

less market discipline from uninsured creditors. Moreover, the loss of market discipline may be 

particularly detrimental if aging populations reduce banksô profitable loan opportunities and 

elevate their investment in competitively-priced securities. Such a situation can incentivize banks 

to reach for yield by choosing systematically-risky, longer-maturity securities (Iannotta et al. 

(2019); Effing (2020)). Consequently, government deposit insurers, rather than wholesale 

creditors, may suffer greater losses from bank failures. Mitigating the governmental costs of 

failures will require more intensive bank supervision and regulation.  
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