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Motivation

• Surge in borrower-based macroprudential regulation

• Loan-to-Value (LTV) restrictions implemented in a broad range of countries

• Key purpose of LTV restrictions: dampen negative externalities due to high

leverage
• Aggregate demand externalities (Korinek & Simsek 2016, Fahri & Werning 2016)

• Debt deleveraging, house price drops, …

This paper: Micro-level evidence on

(i) how household adjust balance sheets in response to LTV restrictions

(ii) explore implications for the response of consumption demand to shocks



Data

1. Administrative tax data from Statistics Norway

• Balance sheet and income statement items for all individuals

2. Housing transaction data from the Land Registry

• All housing transactions in Norway

3. Consumption data from the payments provider NETS (≈ 80 % of card

payments in Norway)

• 26 consumption categories

• Period: 2004 - 2018

• Aggregate data to household level

• Exclude self-employed



Regulation

Table: Summary of regulatory changes



Regulation

Table: Summary of regulatory changes



Regulation

Table: Summary of regulatory changes

In this presentation: Focus on December 2011 change.



LTV restrictions and household 
balance sheets



LTV restrictions and balance sheet adjustments

1. Obtain treatment indicator

• Predicted LTV-ratios in years with no reform

• Regress LTV ratio of homebuyers on current demographics, current and lagged

income variables and lagged wealth variables

• Treated households have a predicted LTV above the regulatory caps

2. Estimate extensive margin effect in diff-in-diff setup

• Impact on house purchase probabilities

3. Estimate intensive margin effect in diff-in-diff setup

• Impact on household balance sheets conditional on purchase

Three steps to the analysis



Extensive margin
House purchase probabilities decline for treated households

Table. Extensive margin effects.



Intensive margin effects
Households reduce leverage and liquidity

Table. Intensive margin effects.



Intensive margin effects
Households reduce leverage and liquidity

Table. Intensive margin effects.



Intensive margin effects
Households reduce leverage and liquidity

Table. Intensive margin effects.



Intensive margin effects
Liquidity effect is long-lived

Figure. Bank deposuts around house purchase. Pre and 

post.



Robustness

• Measurement error in treatment indicator

• Two alternative measures: continous treatment and semi-continous

• Placebo tests

• Extensive and intensive margin analysis in years without reform

• Additional controls

• Dynamic effects of house price growth and interest rate changes



Implications for household 
consumption volatility



Does LTV restrictions dampen consumption responses to shocks?

• Existing literature

• Lower leverage ⇒ lower response to wealth shocks

• Lower liquidity ⇒ higher response to income shocks (Kaplan and Violante 2014, 

Fagereng, Holm and Natvik 2021)

• Highlights a leverage-liquidity tradeoff of LTV restrictions

• Do we find evidence that reductions in liquidity and leverage affect

household behavior?

• Explore household responses to unemployment (income change) and wealth

changes



Response to unemployment

• Estimate ෨C𝑖,𝑡 = 𝛼𝑖 + 𝛿𝑡 + 𝛽𝑇𝑖 × 𝑈𝑌𝑒𝑎𝑟𝑖𝑡 + 𝛾𝑈𝑌𝑒𝑎𝑟𝑖𝑡 + 𝜖𝑖,𝑡
• Compare those who purchase right before vs. right after regulation

• Unemployed in year following house purchase

Table. Consumption response to unemployment



Response to unemployment

• Estimate ෨C𝑖,𝑡 = 𝛼𝑖 + 𝛿𝑡 + 𝛽𝑇𝑖 × 𝑈𝑌𝑒𝑎𝑟𝑖𝑡 + 𝛾𝑈𝑌𝑒𝑎𝑟𝑖𝑡 + 𝜖𝑖,𝑡
• Compare those who purchase right before vs. right after regulation

• Unemployed in year following house purchase

Table. Consumption response to unemployment

Consumption response stronger for affected households



Response to wealth shocks

• Estimate ෨C𝑖,𝑡 = 𝛼𝑖 + 𝛿𝑡 + 𝛽𝑇𝑖 × Δ𝑤𝑒𝑎𝑙𝑡ℎ𝑖,𝑡 + 𝛾Δ𝑤𝑒𝑎𝑙𝑡ℎ𝑖,𝑡 + 𝜖𝑖,𝑡

• Where Δ𝑤𝑒𝑎𝑙𝑡ℎ𝑖,𝑡 is either

• Δ𝑤𝑒𝑎𝑙𝑡ℎ𝑖,𝑡 = Δ𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑝𝑟𝑖𝑚𝑎𝑟𝑦 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑐𝑒𝑖,𝑡 or,

• Δ𝑤𝑒𝑎𝑙𝑡ℎ𝑖,𝑡 = 𝑠𝑡𝑜𝑐𝑘 𝑤𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−1 × 𝑟𝑡

• 𝑟𝑡 = on the MSCI world index from 𝑡 − 1 to 𝑡

• As before: compare homebuyers in right before vs. right after and the

wealth change in the subsequent year



Response to wealth shocks

Table. Consumption response to wealth changes



Net impact on consumption volatility

• Assume

• Consumption volatility is then given by

Back-of-the-envelope



Net impact on consumption volatility

• Effect of LTV caps

Back-of-the-envelope



Net impact on consumption volatility

• Effect of LTV caps

• Use own and existing estimates to explore effects on MPCs

Back-of-the-envelope



Net impact on consumption volatility

• Effect of LTV caps

• Estimate the impact on house price volatility

• Across-region comparison

Back-of-the-envelope



Putting it all together

Table. Implications for consumption volatility



Conclusion

• LTV restrictions affect household balance sheets in multiple ways

• Leverage-liquidity tradeoff

• Lower liquidity amplifies consumption response to unemployment

• Limited (and potentially) negative impact on consumption volatility

• Other aspects: distributional concerns, other goals of the policy, …
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