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• Expansion of mortgage debt in Portugal

• Housing loans / disposable income: 27% in 1997 Q4→ 83% in 2012 Q1

• Increase in default rate

• Default rate: 1.3% in 2008 Q1→ 2.7% in 2016 Q3

• Policy reaction:

• Macroprudential policy in 2018: caps on LTV and PTI ratios

“Enhance the resilience of the financial sector and the sustainability of households’ financing,

thereby minimizing defaults”.
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default and house prices?

• What are the welfare implications of borrowing caps?
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Relevance

• Widespread use of household borrowing caps:

• ¾ of European Union Member States with limits on consumer loan contracts by 2018 (ESRB

(2019));

• Dodd-Frank act in the U.S. included an “Ability-to-Repay” rule, which increases the cost of

originating high leverage loans (Defusco et al. 2020);

• Total of sixty economies have enacted some form of explicit limit on household lending

standards since 1990 (Acharya et al. 2020).



Approach

• Study the specific macroprudential policy introduced in Portugal in 2018

• LTV and PTI caps on mortgage loan contracts at origination

• Build a calibrated structural model with housing, rental markets, endogenous

house prices and long-term defaultable mortgages

• Quantify aggregate effects as well as effects along the income and wealth

distributions
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Additionally…

• Through the structural calibrated model:

• Quantify the effect of each borrowing cap separately;

• Quantify the effect of different borrowing cap levels;

• Quantify the response of the economy to exogenous shocks with and without caps.

• Empirically:

• Use loan-level data to document the distribution of LTV and PTI ratios on new mortgage

loans in Portugal.
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Main findings

• Between steady states:

• Mortgage debt / Outupt: -31%

• LTV ratio: -27%

• Mortgage default rate: -94%

• House prices: -2%

• Welfare
• -1.9% CEV (wealth and income-poor households most affected)
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Mechanism behind findings

• Impact comes mostly from LTV cap and low interest rates

• LTV cap : home equity ↑ →  incentive to default ↓

• PTI cap + idiosyncratic risk: LTV ↑ → incentive to default ↑ (pre-emptive borrowing)



Borrowing caps policy



Policy enacted in Portugal

• Macroprudential policy
• Announced in February 2018 and implemented in July 2018

• Scope:
• All financial institutions granting consumer credit in Portugal

• New loans for house pruchase, mortgages and consumption loans

• Goal:
• “Enhance the resilience of the financial sector and the sustainability of households’ financing, 

thereby minimizing defaults”.



Policy details



From policy to model

• LTV cap
• On loans for house purchase with real estate guarantee

𝐿𝑜𝑎𝑛

𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 ℎ𝑜𝑢𝑠𝑒
≤ 0.9

• PTI cap
• On all non-credit card consumer credit

𝐿𝑜𝑎𝑛 𝑝𝑎𝑦𝑚𝑒𝑛𝑡𝑠

𝐴𝑓𝑡𝑒𝑟 − 𝑡𝑎𝑥 𝑙𝑎𝑏𝑜𝑟 𝑖𝑛𝑐𝑜𝑚𝑒
≤ 0.5



Data



Data

• Central Credit Register of Banco de Portugal (2019)
• Loan-level information on loan characteristics

• All loans granted to households by domestic institutions

• Banking Conduct Supervision reporting (2017)
• Loan-level information on loan characteristics

• Demographic features of borrower

• Mortgages granted by domestic institutions



Data

• Central Credit Register of Banco de Portugal (2019)
• Loan-level information on loan characteristics

• All loans granted to households by domestic institutions

• Banking Conduct Supervision reporting (2017)
• Loan-level information on loan characteristics

• Demographic features of borrower

• Mortgages granted by domestic institutions

• Concept of mortgage credit

• Purpose: purchase of household’s main residence

• Collateral: household’s main residene; no guarantors.



Empirical documentation
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PTI distribution (new mortgage loans)
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• 39% of new loans above LTV cap
• 26% of new loans above PTI cap
• 53% of new mortgage loans above caps
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LTV and PTI joint distribution in 2019
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LTV and PTI joint distribution in 2019

• 1% of new loans above LTV cap
• 7% of new loans above PTI cap
• 8% of new mortgage loans above caps

Table: Share of new loans (percent)
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Model

Structural model in the tradition of Hatchondo et al. (2015), Favilukis et al. (2017) 
and Kaplan et al. (2020)

• Households:
• OLG + idiosyncratic labor income risk + retirement

• Utility over consumption of non-durables and housing services

• Assets: risk-free bond and housing

• Mortgage loans: long-run, defaultable, subject to recourse



Model

• Financial intermediaries
• Competitive pricing (zero expected profits in each contract)

• Exogenous LTV and PTI caps on mortgages at origination

• Exogenous maturity (until death of household)

• Non-durable consumption goods sector
• Production function: 𝐹 𝐾,𝑁 = 𝐾𝛼𝑁1−𝛼

• Construction Sector

• Production function: 𝑌ℎ = 𝐴ℎ𝐿
𝜑𝑍1−𝜑



Model

• Rental sector
• Owns and rents housing units

• Determines rental rate 𝜌

• Government
• Taxes properties, consumption, labor and rental income

• Issues land permits (ത𝐿), provides free housing and manages social security



Equilibrium definition

• Recursive stationary competitive equilibrium: set of value functions, policies and 
prices such that:

• Invariant household distribution

• Households optimize

• Markets clear

• Government budget constraint holds



Results



Model fit: LTV and PTI at origination



Model fit: Life-cycle homeownership and LTV

• Low homeownership at the start of life;
• High LTV at the start of life.



Model fit: Life-cycle Debt Financing and Net 
Worth

• Decline in extensive margin of debt over the life cycle;
• Accumulation of net worth over the life cycle.



Impact of borrowing caps

• Main policy experiment

• LTV: 1.2 → 0.9

• PTI: 1.2 → 0.5



Impact of caps: Aggregate results

• Mortgage debt / GDP: -31%
• Foreclosure rate: -94%
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Impact of caps: Aggregate results

• PTI cap raises Mortgage debt / GDP
• PTI cap raises the foreclosure rate
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Impact of caps: Across wealth distribution

• Home ownership impacted across all quintiles
• Foreclosure eliminated with LTV but rises with PTI in bottom quintile



Impact of caps: Welfare

• Constrained credit access → Higher welfare costs (in CEV) for 
households entering the economy



Impact of caps: Welfare across distribution

• Welfare costs for bottom quintiles of income and wealth distributions
• A complete welfare analysis would require aggregate risk in the model
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• Lowering PTI cap increases Mortgage / GDP ratio
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Conclusion

• We calibrate a structural model of mortgage debt and default to the Portuguese 
economy

• Document empirical distribution of LTV and PTI

• LTV caps reduce indebtedness and the default rate, but have welfare costs

• PTI caps can restrict default if set at stricter values, but raise aggregate debt if set 
in isolation

• Welfare costs centered around lowest quintiles of income and wealth
distributions

• Welfare analysis limited by absence of aggregate risk in the model

• Next step: add aggregate risk



Thank you



Exogenous shock 1: House price crash

• No caps: temporary rise in foreclosures as prices drop, but quick price recovery
• Caps: foreclosures unchanged, but longer house price recovery



Exogenous shock 2: Monetary policy tightening

• No caps: faster recovery of house market, but foreclosures and debt increase
• Caps: house prices drop; foreclosure rate rises, but rapidly returns to zero



Annex



Households

• Preferences

Expected lifetime utility:

Period utility:

Utility from bequests:



Households

• Endowment

𝑗 = age; 𝑦𝑗
𝑤 = labour income endowment

ln𝑤 + 𝑎 = permanent component

∈𝑗 = persistent component

𝑓𝑗 = age profile

• Bond:

One-period risk-free bond 𝑏𝑗 with exogenous fixed price 𝑞𝑏 and implied interest

rate 𝑟𝑏 =
1

𝑞𝑏
− 1 set in the world market



• Housing

• Own:                                             at price 𝑝ℎ, 𝑠𝑗 = 𝜔ℎ𝑗 , 𝜔 > 1

• Rent:                                             at price 𝜌, 𝑠𝑗 = ෨ℎ𝑗

• Period expenses:

𝛿ℎ = housing depreciation rate

𝜏ℎ = property tax rate 

• Transaction cost:

Households



• Mortgages
• Fixed origination cost: 

• Funds received:

• Individual-specific price of the mortgage:

• Mortgage balance:

• Base lending rate:  

• Intermediation wedge: 

• Mortgage price: 

• All available characteristics of the borrower:

• Known elements of the labor productivity endowment process:

• Down payment made by households:  

Households



Households

• LTV cap:

• PTI cap: 

• 𝜏 = labor income tax liability

• Minimum installment: 

Funds borrowed Collateral value

Regular payment After-tax labor income



Households

• Refinancing: pay residual balance + origination cost

• Recourse: pay fraction of after-tax and        if default occurs

• Recourse payment:

• Sale price of foreclosed house by financial intermediary:

where



Dynamic program of households



Problem of a non-homeowner

• Choice between continuing to rent or to buy a house

Value of
renting

Value of
acquiring
the house



Problem of a non-homeowner

• Rent: 



Problem of a non-homeowner

• Buy:

House and mortgage cost

Funds



Problem of a homeowner

• Choice between paying mortgage (if it exists), refinancing, selling house and buy
another one or renting one and defaulting



Problem of a homeowner

• Pay

Maintenance and installment



Problem of a homeowner

• Refinance



Problem of a homeowner

• Sell:

where

Net proceeds from sale



Problem of a homeowner

• Default:



Financial intermediaries

• Issue with wedge over

• Risk-neutral and competitive (zero-expected profits in each contract)

• Mortgage pricing function:

• Payoffs:    

𝑚𝑗+1



Financial intermediaries

Collateral value

Recourse payment



Construction sector

• Problem:

• Output given by:

• 𝑍 = Final goods input; ത𝐿 = construction/land permits

• Eq. new housing given by:

• Eq. price of land:



Rental sector

• Equilibrium rental price:

Operating costs Rental income tax rate



Government

• Taxes labor and rental income, consumption and properties

• Issues new land permits (ത𝐿)

• Wasteful government expenditure (𝐺) and provision of public housing (𝐻𝐺)

• Pension income before taxes until death: 

• Labour income tax rate:

Gross replacement rate



Equilibrium

• Recursive stationary competitive equilibrium, comprising a set of value functions, 
policies and prices such that:

• Invariant household distribution

• Households optimize

• Markets clear

• Government budget constraint holds



Rental market



Housing market clearing



Non-durable goods market



Government budget clearing



Calibration: external



Calibration: external (cont.)



Calibration: internal



Necessary condition for default

• Agent begins period with 𝑏 = 0 and 𝑦𝑗
𝑤 − 𝜏 < 𝜋𝑚𝑖𝑛

• Sell and rent: 1 − 𝛿ℎ − 𝜏ℎ − 𝑘ℎ 𝑝ℎℎ − 1 + 𝑟𝑚 𝑚

• Default: 1 − 𝛿ℎ
𝑑 − 𝜏ℎ − 𝑘ℎ 𝑝ℎℎ − 1 + 𝑟𝑚 𝑚

• Equity value in default < 0 ֜ 𝑘𝑑 𝑦𝑗
𝑤 − 𝜏

Equity value

Equity value in default
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