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NATIONAL MARKETS AND AMERICAN DEVELOPMENT

American historical development characterized by:

(1) Rise of national financial markets: reallocate savings from areas with excess

supply (Northeast) to areas with excess demand (booming South & West)

(2) Move of workers along the same geographical lines

Usually treated as parallel but distinct processes

This paper. Did p1q cause part of p2q? Answer in two steps

Q1. What drives the geographic integration of financial markets?

Q2. How does this integration shape real economic activity?

Setting. Study US banking markets before branching deregulation (1953-82)

Implications. Lessons for current context where capital markets are not integrated

(developing countries, Eurozone) & current US place-based investment subsidies
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THE AMERICAN MID-CENTURY EXPERIENCE

Digitize new state-level bank data. Two main new facts:

‚ Substantial financial integration: narrowing of regional differences in interest rates
‚ GDP and population growth strongly correlated with initial capital-scarcity

Explain financial integration. Simple banking theory, tests and quantifications

Quantify real effects. Add banks to state-of-the-art dynamic spatial model:

‚ Endogenous regional diff. in bank loan rates + fwd. look. migration & investment
‚ Fin. integr. explains 20% rise of capital-scarce South & West and North’s decline

‚ Aggregate effects (paper)

Implications. Policy counterfactuals on deregulation (paper)

‚ Effects of deregulation much larger than previously thought
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EMPIRICAL FACTS



SETTING AND DATA

‚ American banking system pre-deregulation

˝ Banks prohibited from branching out of state
˝ Reg. Q capped rates offered on deposits

‚ Most commercial lending short term

˝ 62% ď 6 months (Redenius 2006), for working capital

Data.

‚ 1953-70: digitize state-level OCC reports (1953-70)
‚ 1960-83: bank-level call reports

˝ FOIA before 1975 (Drechsler et al. 2020), public after

‚ Liabilities, assets, income, expenses, reserves

More on Data Sources More on Setting Sample Table Detailed List of Variables
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FACT 1. SEGMENTATION AND CONVERGENCE

Segmentation in 1953-58 Convergence in 1959-1983

rL
j,t “

Interest & Fees on Loansj,t

Total Loansj,t´ 1
2

rL
j, Ğ59´83 ´ rL

j, Ğ53´58 “ α ` β ¨ rL
j, Ğ53´58 ` εj

Correlates of Spreads Correlation w. Mortgage Rates Maps over Time Time Series
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EXPLAINING THE DRIVERS: TIME-VARYING CONVERGENCE

rL
j,t ´ rL

j, Ğ53´58 “ αt ` βt ¨ rL
j, Ğ53´58 ` εjt; ´βt “ Degree of Fin. Convergence at t
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EXPLAINING THE DRIVERS: TIME-VARYING CONVERGENCE

rL
j,t ´ rL

j, Ğ53´58 “ αt ` βt ¨ rL
j, Ğ53´58 ` εjt; ´βt “ Degree of Fin. Convergence at t

Corrpβt, rtq “““ 89%, Corrp∆βt,∆rtq “““ 71%
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AGGREGATE TRENDS: TIME-VARYING RISE OF NAT. MARKETS

Households’ Money Market Holdings
(MMF shares, large time dep., commercial paper)

Banks’ National Liabilities (large time dep., Fed
Funds & Repos, foreign dep., comm. paper & bonds)

In changes Local Holdings/Borrowings Local Holdings/Borrowings in Changes
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FACT 2. HIGHER GDP GROWTH IN INITIALLY HIGH-RATE AREAS

Controls: Jan. temp., Bartik sect. dem. shock, Bartik agricultural dem. shock, Right-to-Work state, % GDP in Oil in 1950

Robustness: holds also unconditionally & within region. Effects concentrated in sectors more dependent on financing
Table with Outcomes Region FEs Migration vs. Fertility Sectors Dependence on External Financing
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THEORY



OBJECTIVES AND INGREDIENTS

Objectives
‚ Role of rt in driving financial integration

˝ In paper, show other traditional stories (risk, competition) do not square w. data

‚ Role of financial integration in driving population growth

˝ Conventional approach: fin. integration increases investment, no role for pop.
˝ But here fin. integration within country! Labor is mobile & important in the data

Ingredients
‚ Many regions indexed by j with banks, firms, households; continuous time t

˝ Lending markets are regional (branching prohibited/capital flows limited)

‚ Within period, households store liquidity, firms borrow to pay inputs
‚ Across periods, migration choices and investment choices
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STATIC CHOICES

Timing. Firms pay inputs in the morning Ñ produce Ñ sell in the evening

Firms. Cobb-Douglas, finance share ξj of inputs w. bank loans

Households. Consume in the evening, hold liquidity in deposits or bonds that pay rt:

‚ Have taste for liquidity of χj ` ε; ε „ Exppϕq random, χj regional shifter
‚ Choose dep. if χj ` ε ą rt, elasticity of deposit outflows ϕ

Banks. Intermediate: get liquidity from households, lend to firms

‚ Issue bonds if deposits ă loans, at frictions! Cost: θt
loomoon

Friction

´

1 ´
Depositsjt

Loansjt

¯2
¨ Loansjt
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Abundant ScarceR. o. W.

Fewer % dep. in scarce
ùñ rates are higher
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Abundant ScarceR. o. W.

Deposits

Bonds

Bonds

$0.05

Loans

$0.50

$0.45

$1.00

rt rises Ñ dep. outflow
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Abundant ScarceR. o. W.

Deposits

Bonds

Loans

$0.50

Bonds

$0.05

$1.00

$0.45

Abundant more exposed,
loses its advantage
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Abundant ScarceR. o. W.

Deposits

Bonds

Loans

$0.50

Bonds

$0.05

$1.00

$0.45

Funding ∆ narrow
ùñ regional spread Ó
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Abundant ScarceR. o. W.

Deposits

Bonds

Loans

$0.50

Bonds

$0.05

$1.00

$0.45

Bells and whistles in paper

✓ Same intuition if differences were coming from household side

✓ Same with interbank market

✓ Can allow remunerated retail deposits, but need some inframarginal

✓ Cost of ext. financing not quadratic, up to cvxity not too extreme
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Abundant ScarceR. o. W.

Deposits

Bonds

Loans

$0.50

Bonds

$0.05

$1.00

$0.45

Empirical Results

✓ Increase in rt have larger effects in initially low-rate/high-dep. states

‚ Quantitatively: 51% of observed integration due to Ò in rt

˝ Technological development (Ó θt) also important, together 89%
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REAL EFFECTS AND DYNAMIC CHOICES

Firms: borrow at spread sL
jt “ rL

jt ´ rt from local bank, affects costs

‚ Hire Njt and rent Kjt, costs:
`

wjtNjt ` rK
jtKjt

˘

loooooooomoooooooon

Real

¨
`

1 ` rt ` ξj ¨ sL
jt

looooooomooooooon

Financial

˘

‚ sL
jt affects wjt, rK

jt , scale of pass-through depends on Erξjs “ .51 (corp. loans/all debt)

Households (Caliendo et al. 2019): migration choices

‚ Enjoy amenities and consumption, pay housing
‚ Local spread Ñ affects wages Ñ migration, according to migration elasticity

Physical Capitalist (Kleinman et al. 2023): investment choices

‚ Immobile, make standard consumption-saving decisions
‚ Local spread Ñ rental rate Ñ investment
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ASSUMPTIONS AND QUANTITATIVE EXERCISE

Two quantitatively important assumptions.

1 No household borrowing

˝ Angelova and D’Amico (2024): very small regional differences in mortgage rates

2 Firm borrowing is short term

˝ Firm loans mostly for working capital: 62% maturity ă 6 months (Redenius 2006)

Quantitative exercise. States’ response to fin. integration in 1958-83:
‚ Full transition dynamics to sources of integration estimated in paper:

˝ Ò in rt, Ó frictions in accessing markets (θt, tech. improvement)

Migration elasticity. Estimated from full transition dyn. (“Master Equation”, Bilal 2023)

‚ Target most ∆GDP comes from ∆pop., absolute ∆GDP untargeted

12



REGIONAL GROWTH GENERATED BY FINANCIAL SHOCKS
(A) Shocks to rt

and Frictions (θt)
(B) ∆ Population

(% from steady state)
(C) ∆ Physical Capital
(% from steady state)

Aggregate Effects Transition w. Uncertain χj Model vs. Data (Maps) Model vs. Data (Scatter) Implications for Deregulation
13



POLICY IMPLICATIONS

Taking stock.

‚ High nominal rates are a powerful driver of financial integration
‚ Financial integration can have important consequences on growth

Implications for policy today.

1. Cheap financing important for regional growth, sizable spatial consequences

˝ Implications for current place-based investment policies

2. Removing barriers to capital mobility more effective in low rate environments

˝ Deregulation allows banks to move deposits across space
˝ More powerful in low rate environments: more deposits Ñ more to reallocate
˝ US branching dereg. 2ˆ as powerful if it had happened in 1950s instead of 1980s

14



SUMMARY AND FUTURE DIRECTIONS

This paper. Study mobility of financial capital jointly with mobility of labor

‚ Financial integr. of ’59-’83 explains part of America’s move to South & West
‚ Aggregate rates can be a powerful driver of financial integration
‚ Deregulation is more powerful in low-rate environments

Today. Eurozone comes out of a protracted low-rate environment

‚ % of money market holdings by EU households far lower than US in the 1980s

Agenda moving forward. Capital markets and local development

‚ US mortgage market integration and development (w. V. Angelova)
‚ Credit conditions and resilience of local labor mkts (w. G. Hanson and J. Katz)

Thank you!
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GROWTH: MODEL VS. DATA

GDP Growth between 1963 and 1983
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IMPLICATIONS FOR US BRANCHING DEREGULATION

‚ From 1982 onwards: start of branching deregulation

‚ Banks could now locate freely in all states Ñ full integration

˝ Very large literature that studied its effects (Jayaratne and Strahan 1996)
˝ Influential with policymakers (e.g. cited in Draghi 2018)

‚ Occurred after a very high rate environment

˝ Markets already did part of the work, spreads much smaller than in the ’50s

˝ Liquidity moved to national market, less “reshuffling” of liquidity left to do

‚ US deregulation in low-rate environment would have been more powerful

Conclude
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SMALLER EFFECTS OF DEREG. IN HIGH-RATE ENVIRONMENTS
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EXTRA SLIDES



CONTRIBUTIONS Full Related Literature

Bank Lending Channel of Monetary Policy (Bernanke and Gertler 1995; Kashyap and Stein 1995;

2000; Bernanke et al. 1999, ... and many more)

‚ Ò rt, Ó deposits as in Drechsler et al. (2017): here bites heterogeneously across space

Economic Convergence in 20th Century America

‚ New explanation for America’s move to South & West: financial integration

Dynamic Spatial Models

‚ Introduce banks in spatial dynamic GE models (Bilal and Rossi-Hansberg 2023)
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‚ New channel of integration Ñ depends on rt: time varying & not monotonic

Economic Convergence in 20th Century America

‚ New explanation for America’s move to South & West: financial integration

Dynamic Spatial Models (Caliendo et al. 2019; Ramos-Menchelli and Van Doornik 2022; Kleinman

et al. 2023; Bilal and Rossi-Hansberg 2023)

‚ Introduce banks in spatial dynamic GE models (Bilal and Rossi-Hansberg 2023)
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FULL RELATED LITERATURE AND CONTRIBUTIONS
Banks and local labor markets (Guiso et al. 2004; Becker 2007; Paravisini 2008; Nguyen 2019; Greenstone

et al. 2020, 2020; Granja et al. 2022; Gilje et al. 2016; Cortés and Strahan 2017; Supera 2021; Maingi 2023): financial
int. mattered for American development & can study shocks across markets in spatial equilibrium (Mian

et al. 2022; Catherine et al. 2022; Herreño 2023)

Deposits Outflows and rt (Berger and Hannan 1989; Diebold and Sharpe 1990; Hannan and Berger 1991; Driscoll

and Judson 2013; Drechsler et al. 2017, 2021; Drechsler et al. 2023; Koont et al. 2023; Lu et al. 2024; Erel et al. 2024;

Haendler 2022; Jiang et al. 2022; Koont 2023): gives rise to our channel

‚ Implications for e-banking: allows deposits to be sourced without physical (local) branch

Regionally Heterogeneous Passthrough of Monetary Policy (Fratantoni and Schuh 2003; Beraja et al. 2019;

Alpanda and Zubairy 2019; Bellifemine et al. 2023; Rogers 2023): can come from frict. mobility of fin. capital
Finance in Spatial Models (Ramos-Menchelli and Van Doornik 2022; Maingi 2023; Morelli et al. 2024; Oberfield

et al. 2024): first with endogenous lending differentials & real dynamics
1980s Branching Deregulation (Jayaratne and Strahan 1996; Kroszner and Strahan 1999, ... and many many

others): occurred after exceptionally high rt, mkts already quite integrated, smaller effects

‚ Implications for Eurozone today, coming out of protracted low rate environment
2



HISTORICAL SETTING

“Ours is a country predominantly of independent local banks”

Thomas McCabe, the Chairman of the Fed, Commencement address of 1950

‚ 13,446 commercial banks, mostly local

‚ Tight regulation, creating frictions

˝ Branching restricted both across and within states (Mengle, 1990)
˝ Reg. Q caps deposit rates, esp. short maturities & demand (§19(i), Fed. Res. Act)

‚ Supervised by Office of the Comptroller of the Currency & state-level regs

˝ OCC issued yearly reports, state-level aggr. of banking balance sheet items

3



DATA

‚ Digitize state-level OCC reports (1942-70)

‚ FOIA bank-level call reports (1960-83)a

‚ Liabilities, assets, income, exp., reserves

‚ Construct, local lending rates

rL
jt “

Interest & Fees on Loansjt

Total Loansjt

‚ Correlate w. mortgage spreads (ρ “ 55%)

˝ Digitized from National Archives phys. reports

a. Following Drechsler, Savov, and Schnabl, 2021, who also made available to
us the data before our request was completed. Data after 1975 is public. More Sample Table Other Vars

4



OCC SAMPLE TABLE
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DATA SOURCES

1. Annual Report of the Comptroller of the Currency

‚ OCC: regulating entity for national banks

‚ Annual report on condition of banks
‚ Series by state of balance sheet items, 1863–1980

˝ Originally from “Call Reports”

‚ We digitized 1942 to 1970

2. Call Reports

‚ Bank-level balance sheet variables

‚ FOIA request to the FRB for 1960 to 1975 (as in Drechsler, Savov, Schnabl,

2021)
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VARIABLES

OCC (1942–70). At the state level, for every year:

‚ Assets: loans, treasuries, securities, stocks, currency, balances w oth. bks

‚ Liabilities: deposits (demand vs. time/savings, by holder), borrowings,

capital stock

‚ Loans: by type (C&I, financial, real estate, agricultural), reserves for losses

‚ Earnings: interest rates and charges on loans, ... on securities, fees on deposits

‚ Expenditure: operating exp., interest exp., losses on loans and los. on sec.

Call Reports (1960–75). Same as above, but at the bank level, with more detailed

breakdowns.
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CORRELATES OF INITIAL SPREADS

Table: Correlates of Average State-Level Lending Rates in 1953–58 and Controls in
Dynamic DiD Regressions

Correlation Coefficient with rL
j,53´58

Unconditional Multivariate

Bank Assets HHI61 0.16 (0.16) 0.03 (0.13)

Share of farm pop.50 0.31 (0.11) -0.2 (0.2)

Share employed in mfg.50 -0.53 (0.12) -0.02 (0.15)

Share pop. aged 65+50 -0.37 (0.15) -0.19 (0.11)

Share of GDP from Oil50 0.4 (0.14) 0.14 (0.06)

Population density53 -0.5 (0.12) -0.28 (0.17)

log(population)53 -0.64 (0.11) -0.5 (0.12)

log(income p.c.)53 -0.37 (0.13) -0.25 (0.19)
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CORRELATION WITH MORTGAGE RATES

Our Rates vs. Housing Census Mortgage Rates (from Angelova and D’Amico 2024)

1962 Savings and Loans Data 9
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MORTGAGE SPREADS, 1960-1970
Federal Home Loan Bank Board Records

‚ Semiannual Financial Reports of
Savings and Loan Institutions

‚ Operations and Conditions Books

˝ Income, costs, assets, & liabilities

‚ For 1960-1972, physical copies hosted
at National Archives

˝ Aggregate at state and MSA level

Mortgage Ratejt “
Interest on Mortgagesjt

Total Mortgagesjt

Correlation with Mortgage Rates
(in deviations from yearly means)
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CONVERGENCE IN INTEREST RATES

1982
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CONVERGENCE IN INTEREST RATES
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CONVERGENCE IN INTEREST RATES
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TIME-VARYING RISE OF NATIONAL MARKETS

Households’ Money Market Holdings
(MMF shares, large time dep., commercial paper)

Banks’ National Liabilities
(large time dep., Fed Funds & Repos, comm. paper)
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TIME-VARYING RISE OF NATIONAL MARKETS

Households’ Local Holdings
(cash and checking acc., small time and savings dep.)

Banks’ Local Liabilities
(checking accounts, small time and savings deposits)
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TIME-VARYING RISE OF NATIONAL MARKETS

Households’ Local Holdings
(cash and checking acc., small time and savings dep.)

Banks’ Local Liabilities
(checking accounts, small time and savings deposits)
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INITIAL DEPOSITS, INITIAL RATES, AND DEPOSITS OUTFLOWS

Dependent Variable: State-Level

Initial Lending Rate (bp) Change between ‘59 and ‘83
in Dem. Dep./Tot. Liab. (pp)

(1) (2) (3) (4) (5) (6)

Initial Demand Deposit/Tot. Liab. (%) ´.453 ´1.690 ´2.331 ´.823 ´.799 ´.829
(.673) (.882) (.690) (.057) (.069) (.090)

Fract. of Large Banks in State (%) ´1.206 ´.713 .023 .010
(.431) (.357) (.020) (.035)

Region FEs ✓ ✓

E(Y) 538 538 538 -48 -48 -48
SD(Y) 47.5 47.5 47.5 8.88 8.88 8.88
Observations 46 46 46 46 46 46
R2 .008 .2 .71 .86 .86 .87
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ALL OUTCOMES, LEVELS

Dependent variable:

Lending Rate (pp) Bank Financing Rate (pp) Demand Dep. Share (%)

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

Initial Lending Rate (pp), rL
j,53´58 .999 .067 ´1.142

(.063) (.088) (2.643)
US 3mo T-Bill Rate (pp), rt 1.320 .999 ´5.194

(.013) (.037) (.463)
rL

j,53´58 ˆrt ´.090 ´.155 ´.146 ´.056 ´.125 ´.087 .235 .691 .934

(.011) (.024) (.034) (.009) (.021) (.032) (.117) (.235) (.337)

Observations 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150
R2 .89 .99 .99 .88 .98 .99 .57 .98 .99
Within R2 ´ .27 .48 ´ .25 .56 ´ .14 .44

State & Region ˆ Year FEs ✓ ✓ ✓ ✓ ✓ ✓

Financial Controls ✓ ✓ ✓ ✓ ✓ ✓

Macro Controls ✓ ✓ ✓

Changes Deposits on RHS, Levels Deposits on RHS, Changes
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ALL OUTCOMES, CHANGES

Dependent variable:

Lending Rate (pp) Bank Financing Rate (pp) Demand Dep. Share (%)

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

Initial Lending Rate (pp), rL
j,53´58 .010 .039 .076

(.018) (.029) (.092)
∆US 3mo T-Bill Rate (pp), ∆rt 1.101 1.195 ´.745

(.152) (.332) (.178)
rL

j,53´58 ˆ∆rt ´.130 ´.177 ´.149 ´.153 ´.217 ´.069 .118 .076 ´.052

(.027) (.050) (.050) (.057) (.061) (.068) (.052) (.128) (.184)

Observations 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150
R2 .62 .92 .94 .54 .86 .91 .017 .64 .75
Within R2 ´ .15 .41 ´ .17 .5 ´ .043 .33

State & Region ˆ Year FEs ✓ ✓ ✓ ✓ ✓ ✓

Financial Controls ✓ ✓ ✓ ✓ ✓ ✓

Macro Controls ✓ ✓ ✓
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ALL OUTCOMES, LEVELS

Dependent variable:

Lending Rate (bp) Bank Financing Rate (bp) Demand Dep. Share (%)

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

Initial Dem. Dep. Share (%)53´58 ´.817 ´.490 1.029
(.448) (.372) (.054)

US 3mo T-Bill Rate (pp), rt 68.067 64.030 .928
(9.738) (7.772) (.691)

Initial Dem. Dep. Share ˆrt .245 .605 .452 .099 .415 .251 ´.067 ´.065 ´.063
(.171) (.128) (.175) (.097) (.135) (.110) (.011) (.011) (.016)

Observations 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150
R2 .88 .99 .99 .88 .98 .99 .7 .98 .99
Within R2 ´ .18 .44 ´ .2 .55 ´ .31 .54

State & Region ˆ Year FEs ✓ ✓ ✓ ✓ ✓ ✓

Financial Controls ✓ ✓ ✓ ✓ ✓ ✓

Macro Controls ✓ ✓ ✓
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ALL OUTCOMES, IN CHANGES

Dependent variable:

Lending Rate (bp) Bank Financing Rate (bp) Demand Dep. Share (%)

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

Initial Dem. Dep. Share (%)53´58 .073 ´.018 ´.035
(.148) (.138) (.003)

∆US 3mo T-Bill Rate (pp), ∆rt 33.364 37.277 ´.413
(.008) (8.657) (.00004)

Initial Dem. Dep. Share ˆ∆rt .136 .709 .557 .055 .713 .455 .004 ´.004 ´.003
(.129) (.167) (.297) (.052) (.307) (.290) (.003) (.007) (.010)

Observations 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150
R2 .61 .92 .94 .52 .85 .91 .042 .64 .75
Within R2 ´ .12 .41 ´ .13 .5 ´ .043 .33

State & Region ˆ Year FEs ✓ ✓ ✓ ✓ ✓ ✓

Financial Controls ✓ ✓ ✓ ✓ ✓ ✓

Macro Controls ✓ ✓ ✓
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Dependent variable:

State-level Lending Rate (pp), rL
j,t

In Levels In Changes

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

US 3mo T-Bill Rate (pp), rt 1.320
(.003)

rL
j,53´58 ˆ rt pβq ´.090 ´.099 ´.155 ´.146

(.011) (.021) (.024) (.034)
∆US 3mo T-Bill rate (pp), ∆rt 1.101

(.144)
rL

j,53´58 ˆ ∆rt pβ∆q ´.130 ´.138 ´.177 ´.149

(.027) (.045) (.050) (.050)

Observations 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150
R2 .89 .99 .99 .99 .62 .9 .92 .94
Within R2 ´ .19 .27 .48 ´ .15 .15 .41

State FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Year FEs ✓ ✓ ✓ ✓ ✓ ✓

Financial Controls ✓ ✓ ✓ ✓ ✓ ✓

Region ˆ Year FEs ✓ ✓ ✓ ✓

Macro Controls ✓ ✓

Financing Rates on LHS Initial Deposits on RHS Financing Rates on LHS, Initial Deposits on RHS
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Dependent variable:

State-level Bank Financing Rate (pp)
In Levels In Changes

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

US 3mo T-Bill Rate (pp), rt .999
(.035)

rL
j,53´58 ˆ rt pβq ´.056 ´.069 ´.125 ´.087

(.007) (.015) (.021) (.032)
∆US 3mo T-Bill rate (pp), ∆rt 1.195

(.333)
rL

j,53´58 ˆ ∆rt pβ∆q ´.153 ´.171 ´.217 ´.069

(.057) (.076) (.061) (.068)

Observations 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150
R2 .9 .98 .98 .99 .54 .79 .86 .91
Within R2 ´ .17 .25 .56 ´ .12 .17 .5

State FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Year FEs ✓ ✓ ✓ ✓ ✓ ✓

Financial Controls ✓ ✓ ✓ ✓ ✓ ✓

Region ˆ Year FEs ✓ ✓ ✓ ✓

Macro Controls ✓ ✓
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Dependent variable:

State-level Lending Rate (pp), rL
j,t

In Levels In Changes

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

US 3mo T-Bill Rate (pp), rt .681
(.031)

Initial Dem. Dep. Share (%)53´58 ˆ rt pβq .245 .395 .605 .452
(.028) (.111) (.128) (.121)

∆US 3mo T-Bill rate (pp), ∆rt .334
(.038)

Initial Dem. Dep. Share (%)53´58 ˆ ∆rt pβ∆q .136 .230 .709 .557
(.042) (.166) (.167) (.183)

Observations 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150
R2 .89 .99 .99 .99 .61 .89 .92 .94
Within R2 ´ .11 .18 .44 ´ .055 .12 .41

State FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Year FEs ✓ ✓ ✓ ✓ ✓ ✓

Financial Controls ✓ ✓ ✓ ✓ ✓ ✓

Region ˆ Year FEs ✓ ✓ ✓ ✓

Macro Controls ✓ ✓
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Dependent variable:

State-level Bank Financing Rate (pp)
In Levels In Changes

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

US 3mo T-Bill Rate (pp), rt .640
(.090)

Initial Dem. Dep. Share (%)53´58 ˆ rt pβq .099 .214 .415 .251
(.100) (.135) (.135) (.091)

∆US 3mo T-Bill rate (pp), ∆rt .373
(.087)

Initial Dem. Dep. Share (%)53´58 ˆ ∆rt pβ∆q .055 .332 .713 .455
(.052) (.180) (.305) (.223)

Observations 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150
R2 .9 .97 .98 .99 .52 .78 .85 .91
Within R2 ´ .14 .2 .55 ´ .053 .13 .5

State FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Year FEs ✓ ✓ ✓ ✓ ✓ ✓

Financial Controls ✓ ✓ ✓ ✓ ✓ ✓

Region ˆ Year FEs ✓ ✓ ✓ ✓

Macro Controls ✓ ✓
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WITHIN REGION RESULTS

yj,t “ αj
loomoon

State FE

` ψt,Rpjq
loomoon

Region ˆ Year FE

`
ÿ

τ‰1958

βτ ¨ Xj,53´58 ` κτ ¨ Cjt
loomoon

Macro & Fin. Controls

`εjt

Xj,53´58 “
Demand Deposits53´58

Liabilities53´58
(%) Xj,1953´58 “ ´rL

j,53´58 (bps)
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SPREADS AND GDP GROWTH (PLACEBO)

Dependent variable:

State-level Bank Lending Rate (pp)

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

US GDP Growth Rate (pp), gt .402 .046
(.010) (.003)

rL
j,53´58 ˆ gt ´.027 ´.025 ´.037 ´.047 ´.003 ´.004 .005 ´.014

(.041) (.019) (.032) (.036) (.014) (.011) (.012) (.018)
US 3mo T-Bill Rate (pp), rt 1.308

(.005)
rL

j,53´58 ˆ rt ´.089 ´.099 ´.156 ´.142

(.014) (.021) (.024) (.034)

Observations 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150
R2 .089 .99 .99 .99 .89 .99 .99 .99
Within R2 .077 .041 .047 .39 ´ .19 .27 .49

State FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Year FEs & Financial Conts. ✓ ✓ ✓ ✓ ✓ ✓

Region ˆ Year FEs ✓ ✓ ✓ ✓

Macro Controls ✓ ✓

Real Rates
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SPREADS AND REAL RATES (PLACEBO)

Dependent variable:

State-level Bank Lending Rate (pp)

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

US Short Real Rate (pp), ρs
t ´.010 ´.125

(.018) (.029)
rL

j,53´58 ˆ ρs
t .036 .042 .028 .035 .044 .054 .039 .043

(.067) (.038) (.062) (.063) (.014) (.013) (.026) (.027)
US 3mo T-Bill Rate (pp), rt 1.327

(.051)
rL

j,53´58 ˆ rt ´.092 ´.104 ´.156 ´.147

(.010) (.020) (.025) (.034)

Observations 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150
R2 .038 .99 .99 .99 .9 .99 .99 .99
Within R2 .026 .052 .04 .38 ´ .22 .28 .49

State FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Year FEs & Financial Conts. ✓ ✓ ✓ ✓ ✓ ✓

Region ˆ Year FEs ✓ ✓ ✓ ✓

Macro Controls ✓ ✓
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RISK PREMIA BACK TO INTRO BACK TO RED. FORM
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MARKET POWER UNLIKELY TO EXPLAIN βt

Lending and Financing Rates log(HHI) vs. Initial Rate
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TRIPLE-DIFFERENCE (CHANGES)
Dependent variable:

Bank-level Lending Rate Bank-level Financing Rate

(1) (2) (3) (4) (5) (6)

β on initial state lending rate ˆ ∆rt:

– Small banks, βs ´.134 ´.134 ´.041 ´.037 ´.031 .027
(.069) (.060) (.049) (.035) (.031) (.037)

– Large banks, βℓ ´.368 ´.368 ´.174 ´.218 ´.211 ´.044
(.077) (.076) (.061) (.100) (.096) (.152)

– Triple-diff, βℓ ´ βs ´.235 ´.234 ´.133 ´.181 ´.180 ´.071
(.070) (.069) (.082) (.129) (.110) (.167)

Observations, small banks 238,395 238,395 238,395 236,484 236,484 236,484
Observations, large banks 12,851 12,851 12,851 12,851 12,851 12,851
Within R2, small banks .019 .022 .055 .011 .015 .032
Within R2, large banks .41 .41 .46 .12 .13 .19

Bank & Region ˆ Year FEs ✓ ✓ ✓ ✓ ✓ ✓

Ratio Domestic Loans Cont. ✓ ✓ ✓ ✓ ✓ ✓

Loan Comp. Controls ✓ ✓ ✓ ✓

Macro Controls ✓ ✓
In Levels
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TRIPLE-DIFFERENCE (LEVELS)
Dependent variable:

Bank-level Lending Rate Bank-level Financing Rate

(1) (2) (3) (4) (5) (6)

β on initial state lending rate ˆ rt:

– Small banks, βs ´.100 ´.103 ´.056 ´.027 ´.026 ´.008
(.047) (.059) (.028) (.026) (.030) (.035)

– Large banks, βℓ ´.197 ´.202 ´.110 ´.147 ´.147 ´.069
(.079) (.097) (.038) (.073) (.093) (.065)

– Triple-diff, βℓ ´ βs ´.097 ´.098 ´.054 ´.120 ´.121 ´.062
(.063) (.058) (.042) (.069) (.076) (.084)

Observations, small banks 249,668 249,668 249,668 247,749 247,749 247,749
Observations, large banks 13,450 13,450 13,450 13,450 13,450 13,450
Within R2, small banks .026 .035 .081 .0091 .015 .046
Within R2, large banks .46 .47 .51 .13 .15 .22

Bank & Region ˆ Year FEs ✓ ✓ ✓ ✓ ✓ ✓

Ratio Domestic Loans Cont. ✓ ✓ ✓ ✓ ✓ ✓

Loan Comp. Controls ✓ ✓ ✓ ✓

Macro Controls ✓ ✓
In Changes
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GROWTH AND INITIAL LENDING RATES MIGRATION VS. FERTILITY BY SECTOR

Dependent variable: Growth Between 1963 and 1983 in

GDP Population GDP per capita

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

Initial Lending Rate (pp), rL
j,53´58 .284 .191 .139 .190 .149 .118 .094 .042 .021

(.051) (.058) (.069) (.041) (.039) (.042) (.031) (.033) (.044)
Right-to-Work State .190 .109 .012 .023 .178 .086

(.044) (.061) (.033) (.056) (.020) (.028)
% GDP from Oil50 ´.798 ´1.155 ´.657 ´.500 ´.141 ´.654

(.812) (1.064) (.433) (.599) (.451) (.560)
January Temperature .005 .004 .006 .005 ´.001 ´.001

(.003) (.004) (.002) (.003) (.001) (.003)
Bartik Demand Shock63´83 .237 .253 .075 .112 .163 .141

(.079) (.105) (.048) (.063) (.042) (.057)
Bartik Agricultural Shock63´83 .068 .246 ´.748 .005 .815 .241

(.571) (.893) (.362) (.665) (.301) (.481)

Region FEs ✓ ✓ ✓

Observations 46 46 46 46 46 46 46 46 46
R2 .29 .771 .815 .321 .666 .724 .115 .75 .826
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2nd ORDER PERTURBATION

sL
jt “ rL

jt ´ rt “ θt{2
loomoon

Friction

ˆ

´

1 ´
`

γ̄j expp´ϕrtq
loooooomoooooon

Local Funding

˘2
¯

(1)

log sL
jt ≊ υ0 ` υj

loomoon

State FE

` υt
loomoon

Year FE

` ηpϕq ¨ log γ̄j ¨ rt
looooooomooooooon

Regionally het. passthrough of rt

`υjt (2)

w. frictions: log θt “ log ¯̄θ ´bθ ¨ t
loomoon

Linear Trend

`θ̃t (3)

J ` 2 parameters: tγ̄ju
J
1,ϕ, bθ

J ´ 1 Can run (2) in the data w. state-specific slopes, J ´ 1 coefficients inform tγ̄ju
J
1,ϕ

J Recover omitted state by matching aggr. share of retail dep. equal to data in 1958

J ` 1 Match correlation over time of share of retail dep. in model and data

J ` 2 Recover bθ from unexplained part in year FE
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UNTARGETED MOMENTS

(a) Initial Lending Rates (b) Initial Demand Deposit Share
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TARGETED TIME SERIES OF RETAIL DEPOSITS
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TARGETED CHANGES IN SPREADS
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POPULATION GROWTH IS ALL DRIVEN BY MIGRATION

Figure: Population Growth and Fin. Convergence: Migration vs. Fertility
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HIGHER GROWTH IN MANUFACTURING

Sector-level GDP Growth Against Initial Rates
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HIGHER GROWTH IN FINANCE-CONSTRAINED MFG. SECTORS

Sector-level GDP Growth Against Initial Rates and Financial Dependence, w/in Mfg.
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HOUSEHOLDS’ LIQUIDITY AND DEPOSIT SUPPLY

Households earn wage wjt in t´ and consume in t`, can store liquidity in:

‚ Bonds pay rate of rt, deposits, pay no rate but give liquidity premium eijt „ Fj

max
mPt0,1u

Cjt
loomoon

Real Consumption

` pwjt{pqp1 ´ mqeijt
looooooooomooooooooon

Liquidity Services on Real Wage

s.t. ptCjt “ wjt p1 ` mrtq

‚ Consumer i in j at time t holds start of period income wjt in deposits iff eijt ě rt

Local Deposit Supply, fraction of local labor income

Djt “

ż

1 pe ě rtq ˆ wjt dFjpeq “ φ̄j
loomoon

Local Liquidity
Preference Shifter

ˆ φ prtq
loomoon

Sensitivity to rt

φ1
prtqă0

ˆ wjtNjt
loomoon

Labor Income

‚ If eijt “ χj ` εi, εi „ Exppϕq, then φ̄j “ exppϕχjq and φprtq “ expp´ϕrtq
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FIRMS

max
N,K

ptzjtNαN KαK ´ RF
jt

´

wjtN ` rK
jtK

¯

Homogeneous good sold on national mkt at price pt. Financing prod. at cost RF
jt,

two sources:
‚ Fraction 1 ´ ξj using internal capital or bond market, at cost rt

‚ Fraction ξj using bank loans, at cost rL
jt

RF
jt “ 1 ` rt ` ξj

´

rL
jt ´ rt

¯

Loan Demand, fraction of input costs

LD
jt “ ξj ˆ

´

wjtNjt ` rK
jtKjt

¯
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FIRMS, REAL FORMULATION
Firms solve:

max
N,K

p1 ` πtq FpN,Kq `
`

1 ` rt ` ξjsjt prtq
˘

´

wjtN ` rK
jtK

¯

where sjt “ rL
jt ´ rt. Equivalent to solving:

max
N,K

FpN,Kq `
1 ` rt ` ξjsjt prtq

1 ` πt

´

wjtN ` rK
jtK

¯

Letting rt “ ρs ` πt and approximating for a small πt, yields:

1 ` rt ` ξjtsjt prtq

1 ` πt
≊ 1 ` ρs ` ξjsjt prtq

Proposition. (Neutrality) If sjt “ 0 @j, an increase in the nominal rate has no effects.
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HOUSEHOLDS’ FLOW UTILITY

Static: max
mPt0,1u

Cjt `
wjt

1 ` πt
p1 ´ mqeijt ` Bjt s.t. p1 ` πtq Cjt ` hjt “ wjt p1 ` mrtq

Flow utility:

ujtpεq “ wjt
1 ` max

␣

rt,χj ` ε
(

1 ` πt
´hjt`Bjt ≊ wjt

`

1 ` ρs ` max
␣

0,χj ` ε´ rt
(˘

´hjt`Bjt

Expected flow utility:

Ujt “ E
”

uN
jt pεq

ı

“

ż 8

´8

uN
jt pεq f pεqdε “ Bjt ´ hjt ` wjt

`

1 ` Rjt
˘

with Rjt “ ρs ` 1
ϕ exp

`

´ϕprt ´ χjq
˘

. If distribution of χj uncertain, substitute

Rjt “ Ej
“

Rjt
‰

, with priors equal to empirical distribution of χj („ Normal)
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VALUE FUNCTION

For small ∆:

vjt pε,ÝÑϵt q “

Flow Utility
hkkkikkkj

∆uN
jt pεq `ρ p∆q

´

p1 ´ µp∆qq

Continuation Value from Migration
hkkkkkkkkkkkkkkkkkkkkkkkkkikkkkkkkkkkkkkkkkkkkkkkkkkj

max
tmu

”

βEtvmt`∆pemt`1,ÝÑϵ q ´ τjm `
ϵmt

ν

ı

` µp∆q Etvjt`∆
loomoon

Cnt. Value from Staying

¯

Taking expectations Vjt “ E
“

vjtpεijt,ÝÑϵ tq
‰

and Ujt “ E
”

uN
jt pεq

ı

:

ρVjt`∆ ´
Vjt`∆ ´ Vjt

∆
“ Ujt ` p1 ´ ρ∆q

„

µ

ˆ

EÝÑϵ max
k

te´ρ∆Vkt`∆ ´ τjk ` ϵktu ´ Vjt`∆

˙ȷ

Follow Caliendo et al. (2019):

M “ Emax
k

te´ρ∆Vkt`∆ ´ τjk ` ϵktu “
1
ν
log

ÿ

k

exp pν pβVkt`∆ ´ τikqq
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LAW OF MOTIONS

dNjt

dt
“ µ

˜

N
ÿ

i“1

mijtpVtqNit ´ Njt

¸

; where mijpVtq “
exp ν

`

Vjt ´ τij
˘

řJ
m“1 exp ν pVmt ´ τimq

Capital: guess-and-verify as in Moll (2014), cK
jt “ ρKjt, which pins down the KFE

for capital as:
dKjt

dt
“

´

RK
jt ´ δ ´ ρ

¯

Kjt

The value function of the capitalist is Πjt “ pAjt ` logKjtq{ρ, with Ajt satisfying the

Bellman equation:

ρAjt ´
dAjt

dt
“ ρ log ρ` RK

jt ´ δ ´ ρ
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AGGREGATE EFFECTS

Horizon (t)

1983 1993 2003 2013 2023 2083 t Ñ 8

Changes relative to 1958

US GDP ´.66% ´.15% .48% .97% 1.33% 2.07% 2.23%
US Physical Capital Stock ´.75% .07% 1.24% 2.20% 2.87% 4.12% 4.33%

Path of shocks

Nominal Rates, rt ´ r1958 6.84 2.52 .93 .34 .13 .00 .00
Frictions, θt{θ1958 .34 .34 .34 .34 .34 .34 .34
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GROWTH: MODEL VS. DATA

Data, demeaned From Financial Integration

49



GROWTH: MODEL VS. DATA

GDP Growth between 1963 and 1983
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UNCERTAINTY ON χj
(A) Shocks to rt

and Frictions (θt)
(B) ∆ Population

(% from steady state)
(C) ∆ Physical Capital
(% from steady state)
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