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Motivation
Prior literature on leveraged intermediary asset pricing:

– Theory
• Brunnermeier & Pedersen (2009), Geanakoplos (2010), He & Krishnamurthy (2013)

– Empirics
• Cross section: Adrian, Etula, and Muir (2014), He, Kelly, and Manela (2016)
• Time-series: Adrian, Moench, & Shin (2014), Muir (2016), Haddad & Sraer (2015)

This paper:
1. To what extent do leveraged intermediaries matter for asset prices?

• Just in crisis states?
• Just for certain asset classes? 
• Just a recent phenomenon?
– Previous work uses U.S. broker-dealer leverage 1963-2012: limited # of cycles

2. What are the channels through which leveraged intermediary balance 
sheets are connected to asset returns? 
• Is it simply a spurious correlation, as suggested by Gomes, Grotteria, & 

Wachter (2019) and Santos & Veronesi (2020)?



This paper
Using new data on commercial banks and securities dealers in the U.S., 
U.K., and Japan over the period 1870-2016, we find that:

1. Past-year asset growth negatively predicts stock, bond, currency, and 
real estate returns over the subsequent 1 to 3 years.

a) Intermediary asset growth has a low correlation with standard 
macroeconomic & predictor variables
• Strong predictability after controlling for macro & other variables
• Works at different horizons from macro variables

b) Predictability holds outside of distress periods, in contrast to models 
featuring nonlinearities during distress

c) Intermediaries in global financial centers predict international equity 
returns



This paper

2. The power of financial sector balance sheets to forecast asset returns 
is greater when leveraged intermediaries directly own a given asset. 

a) New identification strategy using a new historical dataset of 
individual stock portfolio holdings of individual Japanese banks 
and securities firms, 1955-2000.

b) We show leveraged intermediaries affect the returns of stocks 
directly held.



DATA



Who are the intermediaries?
• Commercial banks

– U.S.
• Large national banks, 1870-2016

– U.K.
• London and Scottish clearing banks, 1880-2016

– Japan
• Major Tokyo and Osaka banks, 1888-2016

• Securities dealers (securities firms that trade on their own account)
– U.S.

• Broker-dealers (from Fed flow-of-funds data), 1952-2016
– U.K.

• Bill brokers, 1880-1996

– Japan
• “Big 4” (or 6) securities firms, 1916-1990
• All major domestic securities firms, 1990-2016



Building aggregate balance sheets
Main goal: make “time-series-consistent” series

– Eliminate compositional shifts so we can compute year-over-year changes
– Chain-link across breaks caused by different data sources

Two approaches:
1. Already aggregated: national statistics covering entire sector

• U.S. National Banks (1870-2016) is already aggregated in the Fed’s historical statistics

• Same with U.S. Broker-Dealers (1952-2016), U.K. Banks (1880-1960, 1971-2016), U.K. 
dealers (1890-1996), Japan Banks (1888-1939, 1984-2012)

2. We aggregate from individually-collected balance sheets of the largest banks 
or securities dealers
• e.g. Japan securities dealers (1916 – 1990)

– “Big 4” (or 6) are Nomura, Yamaichi, Nikko, & Daiwa (plus Fujimoto & Koike pre-1939)

• For mergers: include all major predecessor institutions



New Historical Data

Federal Reserve publication, accessed via FRASER



New Historical Data

Nomura Securities,
Assets, 1961-64



New Historical Data

Union Discount Company (U.K.), 1883



New historical data

Three countries (U.S., U.K., Japan):

– Aggregate balance sheets (annual) of:

• Commercial Banks and Securities Dealers
• Main variable: Asset growth = year-over-year % change total assets
– Can decompose into: loan growth, securities holdings growth, other asset growth

– Asset returns (real total returns, annual, 1870-2016):
• Stock index, 10-year government bond, currency carry trade, 

international equity, residential real estate

Full historical data and code available at:
www.financialhistorylab.org



RESULTS



Time-series predictability

𝑅𝑒𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛𝑠!, #$% = 𝛼! + 𝛽&𝑥!, # + 𝜀!, #

* 10%, ** 5%, *** 1% with Driscoll-Kraay standard errors

  Commercial Banks Securities Firms  
Stock total real returns Bond total real returns Stock total real returns Bond total real returns 

  1yr ahead 2yrs 3yrs 1yr 2yrs 3yrs 1yr ahead 2yrs 3yrs 1yr 2yrs 3yrs 
Asset growth -0.037** -0.077*** -0.074*** -0.036*** -0.050*** -0.043** -0.005 -0.016 -0.045* -0.017** -0.033** -0.044** 
 [-2.384] [-3.376] [-2.704] [-3.311] [-2.904] [-2.149] [-0.369] [-1.074] [-1.715] [-2.230] [-2.162] [-2.281] 
Hjalmarsson t-stat. [-2.336] [-3.112] [-1.758] [-3.567] [-2.571] [-1.917] [-0.020] [-0.376] [-2.018] [-2.397] [-0.205] [-2.331] 
             
Constant 0.052*** 0.101*** 0.151*** 0.021*** 0.041*** 0.062** 0.054*** 0.108*** 0.162*** 0.024** 0.047** 0.074*** 
 [4.477] [4.801] [5.099] [2.613] [2.588] [2.567] [3.690] [4.003] [4.357] [2.380] [2.466] [2.760] 
             

Adj. R2 0.028 0.064 0.045 0.105 0.089 0.041 -0.003 0.000 0.015 0.017 0.033 0.038 
N 374 374 374 377 377 377 265 265 265 265 265 265 
 



COMPARISON WITH
MACROECONOMIC VARIABLES



Low correlation of intermediary & macro variables

Correlations between intermediary and macro variables
(after de-meaning each variable by country)

 
Banks’         

asset growtht 
Securities firms’ 

asset growtht 

Log real consumption growtht 0.203* 0.116 
Log real GDP growtht 0.289* 0.100 
Nonfin. asset growtht 0.476* 0.312*    

Dividend yieldt 0.011 0.009 
Inflationt 0.379* 0.161* 
Term spreadt -0.066 0.042 
Daily volatilityt -0.044 -0.143* 
Net equity expansiont 0.101 0.118 
   
Total mutual fund net inflowst 0.137 0.236* 
Equity mutual fund net inflowst 0.077 0.169 
Bond mutual fund net inflowst 0.031 0.144 
Baker-Wurgler sentimentt -0.108 0.196* 

 

In robustness tests, we show these correlations 
are even smaller across lags and leads.



Controlling for macro and nonfin variables

𝑅𝑒𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛𝑠!, #$% = 𝛼! + 𝛽&𝑥!, # + 𝜀!, #

* 10%, ** 5%, *** 1% with Driscoll-Kraay (1998) standard errors

Similar results:
• Using securities firms’ asset growth
• When controlling for additional variables (div yield, … , all the Goyal-Welch variables)

  Stock total real returns Bond total real returns  
1yr ahead 2yrs ahead 3yrs ahead 1yr ahead 2yrs ahead 3yrs ahead 

             
Asset growth -0.036** -0.027 -0.072*** -0.073*** -0.093*** -0.094*** -0.040*** -0.047*** -0.060*** -0.067*** -0.062*** -0.070*** 
 [-2.338] [-1.435] [-3.181] [-2.757] [-3.095] [-3.028] [-3.235] [-3.543] [-2.896] [-3.112] [-2.720] [-2.969] 
Hjalmarsson t-stat. [-2.152] [-1.511] [-2.267] [-2.237] [-2.909] [-4.783] [-3.324] [-3.705] [-2.598] [-2.533] [-2.551] [-3.082] 
Log real consumption growth  -0.036*  -0.027  -0.046  -0.012  -0.009  0.003 
  [-1.725]  [-0.665]  [-1.155]  [-0.740]  [-0.286]  [0.066] 
Log real GDP growth  0.005  0.016  0.020  0.015  0.002  -0.022 
  [0.310]  [0.561]  [0.636]  [1.344]  [0.095]  [-0.966] 
Nonfin. asset growth  -0.002  0.001  0.011  0.008  0.018  0.034 
  [-0.121]  [0.029]  [0.296]  [0.541]  [0.836]  [1.284] 
Constant 0.056*** 0.058*** 0.110*** 0.110*** 0.168*** 0.170*** 0.027*** 0.027*** 0.053*** 0.055*** 0.080*** 0.085*** 
 [3.384] [3.432] [3.665] [3.736] [4.159] [4.207] [2.970] [2.729] [2.904] [2.819] [2.998] [3.104] 
             

Adj. R2 0.026 0.020 0.059 0.045 0.072 0.062 0.150 0.150 0.142 0.135 0.097 0.103 
 N 178 178 178 178 178 178 178 178 178 178 178 178 
 



Intermediary vs. macro variables

Adjusted R2 from predictability regressions
at various horizons
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ROBUSTNESS



Robustness
1. Alternative measures of the credit cycle

2. Controlling for lagged asset returns and/or lagged asset returns

3. Subsample analysis

4. Tests for potential small-sample bias

5. Out-of-sample forecasting

6. Other potential channels?
a) Equity sentiment?
b) Margin debt?
c) Forecasting future corporate bankruptcies and distress?



EXPANSIONS VERSUS CONTRACTIONS



Asset expansion vs. contraction

* 10%, ** 5%, *** 1% with Driscoll-Kraay standard errors

  Stock index real total returns Bond real total returns 
 1yr ahead 2yrs 3yrs 1yr ahead 2yrs 3yrs 
Asset growth (below trend) 0.000 0.012 -0.031 -0.025 -0.035 -0.023 -0.026** -0.025* -0.027* -0.022 -0.032 -0.025 
 [-0.011] [0.538] [-1.051] [-0.675] [-0.923] [-0.529] [-2.086] [-1.828] [-1.666] [-1.189] [-1.450] [-0.967] 
Asset growth (above trend) -0.063*** -0.056** -0.109*** -0.109*** -0.101** -0.149*** -0.043*** -0.065*** -0.066** -0.102*** -0.051 -0.105*** 
 [-2.965] [-2.372] [-3.397] [-3.245] [-2.608] [-3.936] [-2.768] [-3.524] [-2.508] [-3.138] [-1.593] [-2.775] 
Log real consumption growth -0.041**  -0.032  -0.054  -0.015  -0.014  -0.003 

  [-2.202]  [-0.843]  [-1.420]  [-0.997]  [-0.490]  [-0.069] 
Log real GDP growth  0.000  0.010  0.012  0.012  -0.004  -0.027 

  [0.028]  [0.346]  [0.342]  [1.346]  [-0.262]  [-1.252] 
Nonfin. asset growth  0.001  0.006  0.017  0.010  0.023  0.038 

  [0.064]  [0.158]  [0.471]  [0.641]  [0.948]  [1.327] 
Constant 0.072*** 0.081*** 0.126*** 0.140*** 0.172*** 0.214*** 0.026*** 0.041*** 0.054*** 0.082*** 0.068*** 0.113*** 

 [5.525] [4.552] [5.479] [4.269] [5.529] [4.831] [3.105] [3.474] [3.290] [3.782] [2.873] [3.766] 
             

Diff: above minus below trend -0.063** -0.068** -0.078* -0.085* -0.066 -0.126** -0.017 -0.040* -0.039 -0.080* -0.019 -0.080 
 [-2.144] [-2.348] [-1.722] [-1.717] [-1.178] [-2.132] [-0.894] [-1.791] [-1.237] [-1.927] [-0.469] [-1.514] 
             
Adj. R2 0.035 0.030 0.070 0.055 0.050 0.086 0.102 0.167 0.092 0.170 0.038 0.126 
N 374 178 374 178 374 178 377 178 377 178 377 178 
 

Robust to other definitions of expansions and contractions (e.g., Reinhart-Rogoff banking crises, 
NBER/OECD recessions, GDP expansions and contractions)



OTHER ASSET CLASSES &
INTERNATIONAL ASSET PRICING



Other asset classes’ predictability
  1yr ahead 2yrs ahead 3yrs ahead 
Dep. var.: Currency carry trade real returns      
Bank asset growth (reserve country) -0.031*** -0.029*** -0.065*** -0.064*** -0.085*** -0.084*** 

 [-2.849] [-2.885] [-3.146] [-3.304] [-3.143] [-3.390] 
Log real consumption growth  0.029***  0.053***  0.065*** 

  [3.732]  [2.914]  [3.066] 
Log real GDP growth  0.014  0.020  0.007 

  [1.241]  [1.130]  [0.331] 
Nonfin. asset growth  -0.016  -0.004  0.006 

  [-0.720]  [-0.125]  [0.134] 
Constant 0.019* 0.020** 0.035* 0.036** 0.050* 0.051* 

 [1.906] [2.204] [1.814] [2.117] [1.714] [1.954] 
       

Adj. R2 0.106 0.106 0.161 0.161 0.162 0.162 
N 107 107 107 107 107 107 
Dep. var.: Residential real estate real returns      
Bank asset growth -0.001 -0.005 -0.006 -0.016* -0.011 -0.027* 

 [-0.183] [-0.900] [-0.584] [-1.674] [-0.740] [-1.865] 
Log real consumption growth  0.018  0.024  0.027 

  [1.372]  [1.080]  [0.972] 
Log real GDP growth  0.000  0.014  0.030 

  [-0.033]  [0.713]  [1.234] 
Nonfin. asset growth  0.007  0.012  0.013 

  [0.945]  [0.886]  [0.687] 
Residential real estate real returnst-1 0.362*** 0.310*** 0.440*** 0.354** 0.394** 0.282 

 [3.253] [2.893] [2.768] [2.381] [2.051] [1.611] 
Postwar Japan indicator 0.060*** 0.046*** 0.142*** 0.116*** 0.224*** 0.191*** 
 [3.530] [3.010] [4.803] [4.612] [5.382] [5.343] 
Constant 0.001 0.002 0.000 0.002 -0.001 0.001 

 [0.116] [0.350] [-0.021] [0.203] [-0.069] [0.069] 
       

Adj. R2 0.227 0.227 0.186 0.186 0.175 0.175 
N 233 233 233 233 233 233 
 



International asset pricing
• Do U.S. and U.K. balance sheet quantities predict 

international asset returns?

1. Augment data set with real returns for 32 countries
(1920 – 2016)
• Stock index, government bond, currency carry trade 

real returns from Global Financial Data

2. Compare U.S. and U.K. balance sheet quantities to
“local loan growth”
• data from BIS, World Bank, and IMF

• Test of the international intermediary asset pricing model of 
Gabaix and Maggiori (2015)



International asset pricing
Stock index returns (32 countries) 

1-year ahead 2-year ahead 3-year ahead 
Local loan growth × PRE-1939 -0.007 -0.008 -0.037*** -0.040*** -0.050*** -0.052***  

[-0.635] [-0.753] [-2.665] [-2.873] [-2.966] [-3.117] 
                               × POST-1950 -0.024*** -0.016** -0.045*** -0.031*** -0.076*** -0.063***  

[-3.320] [-2.258] [-4.710] [-3.244] [-6.706] [-5.506] 
U.K. banks’ loan growth × PRE-1939  -0.052*  -0.103***  -0.200***  

 [-1.821]  [-2.726]  [-4.240] 
                                        × POST-1950  -0.015**  -0.028***  -0.056***  

 [-2.054]  [-2.946]  [-4.878] 
U.S. banks’ loan growth × PRE-1939  -0.006  -0.011  0.014  

 [-0.644]  [-0.839]  [0.907] 
                                       × POST-1950  -0.038***  -0.071***  -0.037**  

 [-3.459]  [-4.853]  [-2.087] 
Constant 0.066 0.032 0.11 0.045 0.153* 0.043  

[1.170] [0.558] [1.457] [0.579] [1.659] [0.460] 
       
Diff: post-1950 minus pre-1939 for U.K.  0.038  0.075*  0.144***  

 (0.204)  (0.054)  {0.003) 
Diff: post-1950 minus pre-1939 for U.S.  -0.032**  -0.060***  -0.050**  

 (0.031)  (0.002)  (0.030) 
Diff-in-diff: U.K. diff minus U.S. diff  0.070*  0.135***  0.194***  

 (0.070)  (0.007)  (0.002)  
      

Adj. R2 -0.007 0.004 0.010 0.032 0.030 0.052 
N 2565 2565 2581 2581 2529 2529 
 

Similar results for government bond returns in 32 countries



PREDICTABILITY IS STRONGEST WHEN 
INTERMEDIARIES DIRECTLY HOLD THE ASSETS

EVIDENCE FROM INDIVIDUAL JAPANESE EQUITIES
AND INTERMEDIARIES, 1955-2000



Potential channels
1. Direct channel

– Intermediaries affect returns of stocks directly held

2. Broad channel
– Intermediary “risk transformation” broadly lower risk premia across all asset 

classes (not just those directly held)

3. Barometer of investor risk-taking
– Intermediary balance sheets are simply a good barometer of investor 

sentiment or underlying investor risk-taking
• Baron and Xiong (2017), Pflueger, Siriwardane, and Sundaram (2020)

4. Passive view
– Intermediary balance sheets simply correlated with macroeconomic variables

• Gomes, Grotteria, and Wachter (2019), Santos and Veronesi (2020)

– Reverse causality: low discount rates drive asset expansion



Data on individual Japanese stocks
New database of:

1. Annual Japanese stock returns (1955-2000)
– 170 stocks for which we have 20+ years of returns and ownership data

2. Individual banks & securities firms’ individual stock holdings
– Data available roughly every 4 years (1955-2000) for 23 entities

3. Total asset (and securities) growth of these 23 major banks and 
securities dealers
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Japanese stock returns (1955-2000)



Ownership by banks and securities firms



Dep. var.: Real total returnst+h,stock 1yr ahead 2yrs 3yrs 1yr ahead 2yrs 3yrs 
Asset growtht,bank 0.017 0.062 0.046    

 [0.41] [1.24] [0.64]    
Ownershipt,stock,bank 0.001 -0.010 -0.030** -0.004 -0.018** -0.038*** 

 [0.07] [-1.11] [-2.31] [-0.57] [-2.04] [-2.96] 
Asset growtht,bank ´ Ownershipt,stock,bank -0.055 -0.154** -0.156** -0.051 -0.136** -0.156** 

 [-0.89] [-2.18] [-2.01] [-1.19] [-2.00] [-1.98] 
       

Asset growtht,secfirm 0.191 0.164 0.298    
 [1.38] [0.93] [1.25]    

Ownershipt,stock,secfirm -0.018 -0.039 -0.033 0.000 -0.012 -0.008 
 [-0.53] [-0.85] [-0.57] [0.00] [-0.30] [-0.18] 

Asset growtht,secfirm ´ Ownershipt,stock,secfirm -0.346* -0.605*** -0.897*** -0.128 -0.277* -0.386** 
 [-1.87] [-2.53] [-3.26] [-1.14] [-1.67] [-2.04] 
       

Constant -0.057 0.024 0.152 -0.065 0.003 0.123 
 [-1.05] [0.28] [1.39] [-1.02] [0.03] [0.94] 
       

Year fixed effects No No No Yes Yes Yes 
Adj. R2 0.231 0.275 0.309 0.355 0.357 0.403 
# Banks and Securities Firms 23 23 23 23 23 23 
# Stocks 170 170 170 170 170 170 
N 5131 5131 5131 5131 5131 5131 
 

Ownership is an indicator variable of positive ownership by intermediary i
in stock s in year t. Also robust to using a continuous ownership indicator.



Dep. var.: Real total returnst+h,stock 1yr ahead 2yrs 3yrs 1yr ahead 2yrs 3yrs 
Asset growtht,bank 0.017 0.062 0.046 0.017 0.062 0.047  

[0.42] [1.28] [0.66] [0.42] [1.26] [0.65] 
Ownershipt,stock,bank 0.000 -0.011 -0.031*** 0.001 -0.010 -0.03**  

[0.05] [-1.15] [-2.36] [0.09] [-1.08] [-2.29] 
Asset growtht,bank ´ Ownershipt,stock,bank -0.046 -0.085 -0.030 -0.037 -0.127* -0.113  

[-0.40] [-0.80] [-0.23] [-0.63] [-1.74] [-1.46] 
Asset growtht,bank ´ Ownershipt,stock,bank  
       ́Same direction 

-0.061 -0.199** -0.238**    
[-1.09] [-2.06] [-2.20]    

Asset growtht,bank ´ Ownershipt,stock,bank  
       ́(>5% ownership) 

   -0.154 -0.234* -0.385*** 

   [-1.55] [-1.73] [-2.62] 

      
Asset growtht,secfirm 0.193 0.167 0.304 0.190 0.163 0.296  

[1.39] [0.96] [1.29] [1.37] [0.93] [1.25] 
Ownershipt,stock,secfirm -0.016 -0.030 -0.024 -0.019 -0.041 -0.036  

[-0.47] [-0.69] [-0.44] [-0.55] [-0.91] [-0.65] 
Asset growtht,secfirm ´ Ownershipt,stock,secfirm -0.482 -0.970*** -1.198*** -0.449 -0.720*** -0.948***  

[-1.56] [-3.02] [-3.85] [-2.25] [-2.48] [-3.17] 
Asset growtht,secfirm ´ Ownershipt,stock,secfirm  
       ́Same direction 

-0.251 -0.340 -0.672**    
[-1.32] [-1.30] [-1.96]    

Asset growtht,secfirm ´ Ownershipt,stock,secfirm  
       ́(>5% ownership) 

   0.377 0.415 0.184 
   [1.33] [0.94] [0.45] 

      
Constant -0.057 0.022 0.150 -0.055 0.027 0.157  

[-1.05] [0.27] [1.37] [-1.01] [0.33] [1.44]  
      

Year fixed effects No No No No No No 
Adj. R2 0.230 0.278 0.311 0.233 0.278 0.314 
# Banks and Securities Firms 23 23 23 23 23 23 
# Stocks 170 170 170 170 170 170 
N 5131 5131 5131 5131 5131 5131 

 



Conclusions
• Leveraged intermediary frictions are an important and 

universal driver of time-varying discount rates

– Intermediary balance sheet variables pick up discount rates
in a very general way
• Not just a U.S. thing
• Not something that depends on the last 30 years where the 

financial sector has grown a lot
• Not just certain asset classes
• Not just crisis times

– Intermediary frictions should be a central part of mainstream 
asset pricing theories




