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Have you ever heard about 

ñdouble leverageò inside banking 

groups of firms?

Introduction
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ÁñDouble leverage is the situation in which debt is issued by the 

parent company and the proceeds are invested in subsidiaries 

as equityò 
(Board of Governors of the Federal Reserve System, 2012,  Bank Holding 

Company Supervision Manual)

ÁDouble gearing occurs whenever one entity holds regulatory 

capital issued by another entity within the same group and the 

issuer is allowed to count the capital in its own balance sheet. 

éexternal capital of the group is geared up twiceò 
(Joint Forum, July 2001, ñCompendium of Documents Produced by the Joint 

Forumò)
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ÁFinancial authorities are concerned on the effect from double 

leverage on the group-wide capital assessment

ÅñThe capital actually available is less than the data impliesò(IMF, 2004)

ÅñThe same capital is used simultaneously in two or more legal 

entitiesò(US Office of Thrift Supervision, 2009) 
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ÁFinancial authorities are concerned on the effect from double 

leverage on the group-wide capital assessment

ÅñThe capital actually available is less than the data impliesò(IMF, 2004)

ÅñThe same capital is used simultaneously in two or more legal 

entitiesò(US Office of Thrift Supervision, 2009) 

ÁFor this reason, in the assessment of the group-wide capital 

reciprocal participations should be taken into account (e.g. with 

deductions from consolidated capital)

ÁéDespite of this, by double leveraging banking groups can 

arbitrage regulatory capital (Dierick (2004); Yoo (2010); Lumpkin (2010))

=>This paper asks on how intra-group funding producing 

double leverage relates to capital and risk-taking of 

banking groups

ñDouble Leverageò
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ÁPolicy Paper 

ÁDiscussion on the interaction among double 

leverage, capital, risktaking

ÁEmpirical analysis on United States BHCs 

(1990-2014)

ÅRisk importantly affected by double leverage 

Å=> Policy implications

The Paper
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To Academic Researchers

ÁOnly few research on intra-firm financing and related 

effects on corporate decisions

Take-Aways for Researchers and Practitioners
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To Academic Researchers

ÁOnly few research on intra-firm financing and related 

effects on corporate decisions

To Practitioners (Regulators, Supervisors, Policy Makers)

ÁDepart from the current views of financial authorities

ÁDiscuss and offer to their their views quantitative 

evidence

ÁDerive hints for more effective monitor on banking 

groups

Take-Aways for Researchers and Practitioners
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ÁInternal capital markets 

ÅNon-financial firms: Stein (1997), Shin and Stulz(1998), Hubbard and 

Palia(1999), Scharfsteinand Stein (2000), Matsusakaand Nanda 

(2002), and Desai, Foley and Hines (2004) 

ÅFinancial firms: Houston, James and Markus (1997), Houston and James 

(1998), Campello(2002), De Haas and van Lelyveld (2010), and 

Cetorelliand Goldberg (2012)

ÁDebt levels of business groups 

ÅBiancoand Nicodano(2006), Verschuerenand Deloof (2006), Manos, 

Murinde, and Green (2007), De Jong et al. (2011), Luciano and 

Wihlborg (2013), Luciano and Nicodano (2014)

ÁRisk incentives inside banking groups
ÅBebchukand Spamann(2010)

References to Academic Literature: Business Groups
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ÁThe Bank Holding Companies (BHC) is constituted by the 

Holding Company (HC) and one Subsidiary (S)

ÁStand-alone balance sheets

Double Leverage, Risk, and Capital: Example 
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Holding Company (HC)

Assets

Loans L(HC)

Total L(HC)

Liabilities

Equity E(HC)

Debt D(HC)

Total E(HC)+D(HC)

Subsidiary (S)

Assets

Loans L(S)

Total L(S)

Liabilities

Equity E(S)

Debt D(S)

Total E(S)+D(S)



ÁHC holds the fraction x of the equity of S

Silvia Bressan ïMODUL University Vienna

Holding Company (HC)

Assets

Loans L(HC)

Total L(HC)

Liabilities

Equity E(HC)

Debt D(HC)

Total E(HC)+D(HC)

Subsidiary (S)

Assets

Loans L(S)

Total L(S)

Liabilities

Equity E(S)

Debt D(S)

Total E(S)+D(S)

Double Leverage, Risk, and Capital: Example 



ÁHC holds the fraction x of the equity of S

ÁConsolidated balance sheet of BHC
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Holding Company (HC)

Assets

Loans L(HC)

Total L(HC)

Liabilities

Equity E(HC)

Debt D(HC)

Total E(HC)+D(HC)

Subsidiary (S)

Assets

Loans L(S)

Total L(S)

Liabilities

Equity E(S)

Debt D(S)

Total E(S)+D(S)

Consolidated Balance Sheet of Bank Holding Company (HC + S)

Assets

Loans                                           L(HC) + L(S)     

Book Value of participation in S x*(E(S))

Total                                            L(HC) + L(S)   

Liabilities

Equity E(HC) + x*(E(S))

Minority Interests (1īx)*(E(S))

Debt D(HC) + x*(E(S)) + D(S)

Total E(HC)+ (E(S))+D(HC)+D(S)
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Holding Company (HC)

Assets

Loans L(HC)

Total L(HC)

Liabilities

Equity E(HC)

Debt D(HC)

Total E(HC)+D(HC)
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Loans L(S)

Total L(S)

Liabilities

Equity E(S)

Debt D(S)
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Assets

Loans                                           L(HC) + L(S)     

Book Value of participation in S x*(E(S))

Total                                            L(HC) + L(S)   

Liabilities

Equity E(HC) + x*(E(S))

Minority Interests (1īx)*(E(S))

Debt D(HC) + x*(E(S)) + D(S)

Total E(HC)+ (E(S))+D(HC)+D(S)
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ÁCompute the ñDouble Leverage Ratioò 
(US Office of Thrift Supervision, Holding Company Handbook, 2009)

DLR = Equity Invested into S / Equity of HC 

= xE(S)/E(HC)
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ÁCompute the ñDouble Leverage Ratioò 
(US Office of Thrift Supervision, Holding Company Handbook, 2009)

DLR = Equity Invested into S / Equity of HC 

= xE(S)/E(HC)

ÁDLR captures how far the stand alone capital of  the holding 

company can cover losses in the subsidiaries

ÁThe issue is more severe when DLR >100%

ÅThe parent capital could not buffer huge losses of S

Silvia Bressan ïMODUL University Vienna
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Task: Relate DLR to the incentive of HC to undertake risk
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Task: Relate DLR to the incentive of HC to undertake risk

ÁS plays a value neutral strategy with loss/gain (́p=0.5)

ÁThe value of E(HC) varies depending on ˊ 

ÅIfˊ is a gain, E(HC) raises by xˊ

ÅIf ís a loss and x >́ E(HC), equityholders are wiped out 

and creditors bear part of the loss
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Task: Relate DLR to the incentive of HC to undertake risk

ÁS plays a value neutral strategy with loss/gain (́p=0.5)

ÁThe value of E(HC) varies depending on ˊ

ÅIfˊ is a gain, E(HC) raises by xˊ

ÅIf ís a loss and x >́ E(HC), equityholders are wiped out 

and creditors bear part of the loss

ÁDelta: Expected benefit for HC shareholders from the strategy

Silvia Bressan ïMODUL University Vienna

Double Leverage, Risk, and Capital: Example 

Delta = Exp[equityHCif S risks ïequityHC if S does not risk]

= 0.5*(E(HC) + xˊ+ 0) ïE(HC)



ÁAssume the following values of the balance sheet items:

ÁCompare two different cases for for the HC ownership:

1) x = 80% 

2) x = 100%

Silvia Bressan ïMODUL University Vienna

Holding Company (HC)

Assets

Loans 140

Total 140

Liabilities

Equity 30

Debt 110

Total 140

Subsidiary (S)

Assets

Loans 110

Total 110

Liabilities

Equity 50

Debt 60

Total 110

Double Leverage, Risk, and Capital: Example 



ÁAssume the following values of the balance sheet items:

ÁCompare two different cases for for the HC ownership:

1) x = 80% "DLR = (80%*50)/30 = 133%

2) x = 100% "DLR = (100%*50)/30 = 167%
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Holding Company (HC)

Assets

Loans 140

Total 140

Liabilities

Equity 30

Debt 110

Total 140

Subsidiary (S)

Assets

Loans 110

Total 110

Liabilities

Equity 50

Debt 60

Total 110

Double Leverage, Risk, and Capital: Example 



ÁDLR, Group Capital Ratio (=Equity/Assets), Delta

Á́ = 40
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Delta

0.5*( ḯDLR-1*E(S)) 

133% (x = 80%) 16% 1

167% (x = 100%) 12% 5

Percentage 

Change
+20% -25% +400%

Double Leverage, Risk, and Capital: Example 
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Delta

0.5*( ḯDLR-1*E(S)) 

133% (x = 80%) 16% 1
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Percentage 

Change
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Double Leverage, Risk, and Capital: Example 



Silvia Bressan ïMODUL University Vienna

Double Leverage, Risk, and Capital: Example 



ÁTake-aways from the example

ÁA holding company increasingly investing in the 

equity of subsidiaries as compared to its own equity 

capital (thus, having higher ñdouble leverageò) might 

exhibit higher levels of risk

ÁAll else equal, this type of risk-incentive might not be 

entirely offset by the consolidated capital

Double Leverage, Risk, and Capital 
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Empirical Specification
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ÁUnited States Bank Holding Companies (BHCs) during 

1990q1 - 2014q1 (SNL Financial/CRSP)

ÁY: Risk-Taking (stdev)  

ÅQuarter standard deviation of holding company stock returns 
Galloway, Lee and Roden(1997), Lee (2002), Stiroh(2006), Lepetitet al 

(2008), Laevenand Levine (2009)

ÁX: Double Leverage Ratio (DLR)

ÁZ: Additional controls 

Åsize, market-to-book, risk weighted capital, loans, number of 

subs, income diversification, crisis dummy

[Appendix]

[Stats]



>

>
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34

ÅDLRis higher among ñriskierò BHCs (Wilcoxon rank-sum test )

ÅProbability that BHCs in the upper quartiles of risk have also 

higher DLR always above 50 %

>

>

>



Risk 

(pooled OLS)

stdev(t-1) 0.320***

(0.021)

DLR (t-1) 0.080***

(0.022)

SIZE (t-1) 0.201**

(0.084)

MKBK (t-1) -0.006***

(0.001)

RISKBASED CAP (t-1) 0.305**

(0.139)

LOANS_DEPOSITS (t-1) 0.000

(0.005)

NONBANK SUBS (t) 0.006

(0.013)

DEPOSITORY SUBS (t) -0.314*

(0.171)

NONINTEREST INCOME (t-1) -0.149*

(0.077)

DLR(t-1)*RISKBASED CAP (t-1) -0.004***

(0.002)

DLR(t-1)*CRISIS_DUMMY 0.042**

(0.017)

Quarter Dummies Yes

N 17014

R2 0.312



ÅRaising in double leverage the 

stock returns of the parent become 

more volatile
ÅReflect variability in consolidated 

revenues

ÅEconomic impact: Taking the 

average across specifications, a 

marginal change in DLR induces a 

22% increase in risk

ÅSimilar pattern also from panel 

data analysis

Risk 

(pooled OLS)

stdev(t-1) 0.320***

(0.021)

DLR (t-1) 0.080***

(0.022)

SIZE (t-1) 0.201**

(0.084)

MKBK (t-1) -0.006***

(0.001)

RISKBASED CAP (t-1) 0.305**

(0.139)

LOANS_DEPOSITS (t-1) 0.000

(0.005)

NONBANK SUBS (t) 0.006

(0.013)

DEPOSITORY SUBS (t) -0.314*

(0.171)

NONINTEREST INCOME (t-1) -0.149*

(0.077)

DLR(t-1)*RISKBASED CAP (t-1) -0.004***

(0.002)

DLR(t-1)*CRISIS_DUMMY 0.042**

(0.017)

Quarter Dummies Yes

N 17014
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Attenuate Endogeneity
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ÁEndogeneity might spoil regression results

ÁImplement several econometric techniques for 

pinning down the endogeneity issue and detect 

some causality from DLR on stdev:

Å Propensity Score Matching 

Å Regression Discontinuity

Å Other tests



Attenuate Endogeneity: PSM

ÁTreatment effects estimated by n-to-n propensity score matching

ÅTreatment defined by DLR above/below 100%

ÅAverage Treatment Effect (ATE): Expected gain in risk-taking 

from being ñdouble leveredò for a randomly selected unit of the 

population



Attenuate Endogeneity: PSM (contËd)

ÁTreatment effects estimated by n-to-n propensity score matching

ÅTreatment defined by DLR above/below 100%

Åstdev increases in the prop score

ÅRisk of matched ñdouble leveredò BHCs always higher

ÅATE = 0.478
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ÁTest whether in the neighborhood of DLR=100%, there is a 

discontinuous jump in stdev (causal impact from the treatment)

ÁRD approach detects jump in risk only for DLR=100%, 

not other percentiles

Attenuate Endogeneity: RD



ÁRD detects a jump in risk at DLR=100%, while not for other 

percentiles

Attenuate Endogeneity: RD (contËd)
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