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• Key unanswered question in macro after GFC:

– Why are credit booms are followed by endogenous reversals?

• We show that the transmission mechanism relies crucially on the 

financial flows between borrowers and lenders

– Long-term debt and auto-correlated new borrowing generate 

highly predictable path of debt service

– New borrowing and debt service explain majority of real 

effects from credit booms

• This implies endogenous and highly predictable boom-bust 

dynamics

Introduction
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• Credit booms are followed by endogenous reversals and crises:

– Schularick & Taylor (2012); Mian & Sufi (2014, 2018); Mian et 

al. (2013, 2017)

• Credit related slumps are remarkably deep and protracted:

– Claessens et al. (2012); Jorda et al. (2013)

• Theoretical work on real effects of financial transfers:

– Eggertsson & Krugman (2012); Farhi & Werning (2016); 

Korinek & Simsek (2016); Guerrieri & Lorenzoni (2017)
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• We show: net borrowing (new borrowing - debt service) follows a 

boom-bust pattern

– Familiar analytical framework for debt compounding

– Long term debt and auto-correlated new borrowing

• We construct: aggregate series for new borrowing and debt 

service for a panel of 17 countries, 1980-2015

• We confirm: lead-lag patter from new borrowing to debt service

• We document: real effects of these variables

– New borrowing: positive short-run; negative medium-run

– Debt service: strong short-run negative effect

• New approach: tracing role of new borrowing and debt service in 

GDP impulse-response to credit supply and MP shocks

– Account for large share of real effects
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Contributions



Debt compounding framework

• Borrowers take on long-term debt, Bt

• For simplicity: fixed interest and amortization rates r and 𝛿

• Debt stock, Dt, (with 𝐷0 = 0) evolves as

𝐷𝑡 = 1 − 𝛿 𝐷𝑡−1 + 𝐵𝑡−1

=  
𝑗=0

𝑡−1

1 − 𝛿 𝑡−𝑗−1𝐵𝑗

• Debt service: 𝑆𝑡 = 𝑟 + 𝛿 𝐷𝑡

• Net borrowing: 𝑁𝑡 = 𝐵𝑡 − 𝑆𝑡
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Lead-lag pattern of debt flows
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More general credit boom

𝛿 = 0.15; 𝑟 = 0.05
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Measurement

• Accounting framework

– New borrowing: change in debt stock + amortizations

– Debt service: Interest payments + amortizations

• Data requirement:

– Household debt stock, 𝐷𝑖,𝑡 (available from BIS)

– Interest payments by households (from national accounts)

– Impute amortizations for broad loan categories (eg 

mortgages, consumer loans,..) based on maturity and lending 

rate data (national data sources)
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Data

• Panel of 17 advanced economies from 1980-2015 (annual)

• Household

– New borrowing, 𝑏𝑖,𝑡 = 𝐵𝑖,𝑡/𝑌𝑖,𝑡

– Debt service, 𝑠𝑖,𝑡 = 𝑆𝑖,𝑡/𝑌𝑖,𝑡, 

• Outcome variable:

– Real GDP growth, ∆𝑦𝑖,𝑡
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Controls
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Statistical methods

• We use local projections (Jorda (2003)):

𝑧𝑡+ℎ|𝑡 = 𝜇ℎ+1 + 𝐴ℎ+1𝑧𝑡−1 + 𝜈𝑡,𝑡+ℎ

• The impulse response function of a shock, 𝑑, is then

𝐼𝑅 𝑧𝑡+ℎ, 𝑑 =  𝐴ℎ𝑑

• To keep track of the contribution of new borrowing and debt service 

in IR(.) from t+h-1 to t+h we use the approximation:

 𝑧𝑡+ℎ|𝑡 =  𝜇ℎ+1 +  𝐴ℎ+1𝑧𝑡−1

=  𝜇ℎ+1 +  𝐴1
 𝐴ℎ𝑧𝑡−1+(  𝐴ℎ+1-  𝐴1

 𝐴ℎ)𝑧𝑡−1

≈  𝜇ℎ+1 +  𝐴1
 𝐴ℎ𝑧𝑡−1

• The impulse response function of a shock, 𝑑, is then

𝐼𝑅 𝑧𝑡+ℎ, 𝑑 =  𝐴ℎ𝑑𝑖 ≈  𝐴1
 𝐴ℎ−1𝑑 =  𝐴1𝐼𝑅 𝑧𝑡+ℎ−1, 𝑑
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• Reduced-form shocks, 휀𝑡, and structural shocks, 𝜉𝑡, are related via 

휀𝑡 = 𝐵−1𝜉𝑡 = 𝐷𝜉𝑡, where 𝐵 is a structural matrix

• Let 𝑑𝑗 be the j:th column of 𝐷 corresponding to a particular 

structural shock, then

𝐼𝑅 𝑧𝑡+ℎ, 𝑑𝑗 =  𝐴ℎ𝑑𝑗 =  𝐴ℎ  
𝑖=1

𝑛

𝑑𝑖𝑗 𝑒𝑖 =  
𝑖=1

𝑛

𝑑𝑖𝑗 𝐼𝑅 𝑧𝑡+ℎ , 𝑒𝑖

• Where 𝑑𝑖𝑗 is the i:th element of 𝑑𝑗, and 𝑒𝑖 is a unit-vector with 1 

as its i:th element

• 𝐼𝑅 𝑧𝑡+ℎ, 𝑒𝑖 is the impulse-response from a reduced-form shock!

• Interpretation is the issue, not endogeneity/exogeneity

– Reduced-form shocks are linear combinations of structural 

shocks via 휀𝑡 = 𝐵−1𝜉𝑡, and therefore exogenous as well
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Reduced-form and structural shocks



Lead-lag between borrowing and debt service in data

• Local projections: 

– 𝑏𝑖,𝑡+ℎ = 𝜇𝑏,𝑖
ℎ + 𝛽𝑏𝑏

ℎ 𝑏𝑖,𝑡 + 𝛽𝑏𝑠
ℎ 𝑠𝑖,𝑡 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜖𝑏,𝑖,𝑡+ℎ

ℎ

– 𝑠𝑖,𝑡+ℎ = 𝜇𝑠,𝑖
ℎ + 𝛽𝑠𝑏

ℎ 𝑏𝑖,𝑡 + 𝛽𝑠𝑠
ℎ 𝑠𝑖,𝑡 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜖𝑠,𝑖,𝑡+ℎ

ℎ

Drehmann, Juselius and Korinek (2017) Going With the Flows 13



Response of output growth to credit supply shock
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• Local projection: 

– ∆𝑦𝑖,𝑡+ℎ = 𝜇𝑦,𝑖
ℎ + 𝛽𝑦𝑏

ℎ 𝑏𝑖,𝑡 + 𝛽𝑦𝑠
ℎ 𝑠𝑖,𝑡 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜖𝑦,𝑖,𝑡+ℎ

ℎ

• New borrowing: positive short- but negative medium-run effects

• Debt service strong negative short-run effect



Increased debt service largely accounts for lower 

output growth
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Going With the Flows

Robustness
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Going With the Flows

Other effects
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• LP-IV estimator with high-frequency MP shocks as instrument

– Term-structure shocks from Swanson (2015) and Ferrari et al. 

(2017)
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Effect of MP shocks
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Contribution from new borrowing and debt service



Conclusion

• Flows between borrowers and lenders largely account for 

predictable reversals

– New borrowing has positive effect on GDP

– Debt service has negative effect on GDP

– Debt service peaks 5 years after a credit supply shock and 

remains high after new borrowing has returned to normal

• Reversals crucial for theorists and policymakers:

– Delayed debt service effects ->long-lasting effects of policy

– To correctly respond to credit-related output dynamics, we have 

to take borrower lender transfers into account 

– Open issue: why do transfers matter for real outcomes?
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Annex
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• Lag between peak in new borrowing and peak in debt service on 

about 3 – 4 years on average in the panel

New borrowing and debt service
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• Response of GDP growth from unit impulse to:

Going With the Flows

Comparison with credit to GDP growth
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Alternative debt service measure for Australia
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• Impulse to new borrowing on:

• Response on GDP growth from impulse to:
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Corporate sector
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Tables
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