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Housing Finance Under High Inflation and Real 
Interest Rates

 The Tilt Effect – Why standard mortgage loan products are 
unaffordable under persistent high inflation or real rates

 Alternative local currency loan products deferring 
principal and / or interest payments

 Legal and regulatory issues with negative amortization 
products

 Which products to prefer if inflation is expected to fall?



Affordability and Inflation - Standard Mortgage 
Contracts

House Price Loan Loan-to-Value

Low inflation 100 50 50%

High inflation 100 50 50%

  January YEAR 1

Interest Rate Inflation Real Interest

Low inflation 5% = 2%  + 3%

High inflation 15% = 12%  + 3%

Note: simplified Fisher equation.



Tilt Effect
Higher Inflation leads to Higher (Initial) Real 
Amortization in a Standard Mortgage Contract

      Real
House Price Loan* Loan-to-Value Amortization**

Low inflation 102 49 48.0% 2.0%

High inflation 112 49 43.8% 6.3%

  January YEAR 2

Interest Total

Low inflation 3.0% 2.0% 5.0%

High inflation 3.0% 6.3% 9.3%

Real Debt Service Paid in YEAR 1
       Amortization

*Assumes 2% nominal amortization. ** 50% initial LTV minus  current LTV

Whether the loan is adjustable-rate (ARM) or fixed-rate (FRM) will only change 
real interest (yield curve), not real amortization. 
Both products are unaffordable under high inflation.



Tilt effect visualized
Loan Annuities and their Real Values at Different 
Inflation Levels

The higher the inflation rate, the more the real repayment profile of the housing finance 
is ‘tilted’ against the horizontal line (zero inflation)



Affordability  – Example 1 Low Inflation

 Inflation level 
5-10%

 Reasonably high 
LTV, e.g. 50%, is 
affordable

 Standard fixed-rate 
(FRM) or 
adjustable-rate 
(ARM) mortgage 
contract can be used.

Note: PTI – Payment-to-income ratio, LTV – Loan-to-value ratio



Affordability – Example 2 High Inflation

 An LTV of 50% becomes 
unaffordable

 Reason: high initial real 
amortization pushes up PTI.

 Standard ARM or FRM 
works only with:

1. Higher equity 
requirements, e.g. 
reduce LTV to 30%

2. Higher payment-to-
income: e.g. increase to 
50%; U.S., U.K. or 
Germany: 35% max.

Both options are 
undesirable!



Radical Solution:  Systematic Negative Amortization

For high inflation and nominal interest rate levels (e.g. >=15%)
– Slow down the decline of loan-to-value ratio to re-balance the real 

amortization profile 
– E.g. by capitalizing the inflationary component of the nominal 

interest payments into the balance of the loan. 
– Caution: loan must still be repaid within maturity!

H Price Loan H Price Loan Nominal Loan Loan-to- Real Real Debt
Amortization Value amortization Service*

Low infl 100 50 102 51 2% 50 49.0% 1.0% 4.0%

High infl 100 50 112 56 2% 55 49.0% 1.0% 4.0%

Solution: Negative Amortization

 January YEAR 2  January YEAR 1

*Including 3% real return.

Year 1 under high inflation: LTV declines from 50% only to 49%, instead of to 43%;
and real debt service is reduced from 9.3% to 4%. 

Main product: Price Level Adjusted Mortgage (PLAM), details see below

Main alternative: FX (USD) mortgage with greater volatility risk in case of deviations 
of FX from purchasing power parity (e.g. covered interest rate arbitrage, speculation)



Tilt Correction with Negative Amortization 
Instrument

 PLAM: lender 
charges real interest 
rate over outstanding 
rising with inflation 
(+ regular 
amortization)

 Real payment profile 
flattens

 Initial LTV can be 
higher again.



Moderate Solutions: Defer or 
Buy Down Some Principal / Interest Payment

10

a) Defer principal: reduce initial principal payments or give grace periods
b) Defer interest: i.e. finance interest to be clawed back in later periods
May lead to modest negative amortization
Products: annuity mortgage, Graduated Payment Mortgage (GPM), interest loan
c) Buy down initial payments to an affordable level (decreases over time) = subsidy 
(e.g. initially reduced interest rates)

For moderate inflation and nominal interest rate levels (<15%)



Moderate Solutions, Step by Step
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• Serial amortization mortgage

• Annuity mortgage

• Graduated payment mortgage

• Interest buydown

• Interest loan (second loan)



Serial Amortization Mortgage
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Principal repayment remains constant (‘serial’), i.e. very high initial payment

For a 12%, 15 year loan the initial principal payment under serial 
amortization is 6.7% taking the total initial payment to 18.7%

Serial amortization is preferred by lenders with limited access to long-
term funding



Serial Amortization Mortgage Mechanics
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Initial PTI 62%
Initial principal payment 6.7%
Extreme initial PTI, unaffordable

Note: calculation assumes 10% income growth, 
argumentation is the same for lower growth rates



Annuity Mortgages are 
Already Deferring Some Principal
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Principal repayment rises, but is initially always positive

For a 12%, 15 year loan the initial principal payment is 2.7% taking the 
total initial payment to 14.7%



Annuity Mortgage Mechanics
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Initial PTI 49%
Initial principal payment
Critically high initial PTI, outlawed by most regulations
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Graduated Payment Mortgage (GPM)

 Idea: defer principal or interest in a systematic fashion

 Mechanics:
– Set initial payment according to affordability, e.g. PTI = 40%

– Grow payments Pt with growth rate gt in a predetermined fashion over 
the initial K years of the loan: Pt = (1+gt)*Pt-1

Payment growth can also be stepwise

– Compare payments with the nominal interest payment required: it*Lt. 
If  Pt <it*Lt, add difference to principal: Lt+1 = Lt- (Pt - it*Lt)

– After some time (K)  PK >iK*LK the loan starts to amortize (“recast”) as 
a standard annuity loan.,

 Notes:
– Loans with initial grace periods are a variant,
– GPMs do not necessarily capitalize interest payments.



Graduated Payment Mortgage
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Lower initial payment to achieve a target PTI, 
recast the loan after period K to fully amortize

For a 12%, 15 year loan the initial principal payment under the GPM in 
one possible variant is 0% taking the total initial payment to 12%

The payment rate after the recast is 16.2% >> annuity mortgage payment 
rate of 14.7%



GPM Mechanics
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Initial PTI 40%
No initial principal payment, however, the PTI is still falling over time
Loan balance will increase (negative amortization) in case of lower initial PTI
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GPM Risks – (Wage) Inflation Mismatch and 
Real Return Risks

Debt-Service-to-Income Ratios
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.. when inflation increases

Assumption: loan amortizes, i.e. full recast after K years

If inflation declines, real payments increase and the profitability of the loan increases

If inflation increases, real payments decrease and the profitability of the loan decreases

GPM works best if inflation (nominal income growth) is within a predictable range, e.g. 5-
10%
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Graduated Payment Mortgage (GPM)

 Advantages

– Borrower avoids Tilt problem, nominal debt burden changes predictably.

 Disadvantages

– Lender bears inflation risk. If inflation drops, borrower will be highly 
overcharged; if inflation rises, bank will receive lower return.

Not much different from FRM, but potentially more dangerous since more 
payments are in the future.

– The loan may not amortize unless fully recast at time K, which may 
prompt a payment spike if graduation parameters are set too low.

 Option: combine GPM with reset fixed-rate mortgage permitting for 
pricing adjustment every few years see below
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Buy-Down Subsidy for FRM, Variant of GPM

Lifetime interest rate subsidies are extremely wasteful !! focus subsidies 
on initial phase of high PTI ratios.
The effect of a buy-down is a payment graduation.
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(Second) Interest Loan

 Idea: finance the interest due to the bank with a second loan provided 
by an agency / subsidy sponsor

 Mechanics:

– Capitalize all or some of the interest payments to reduce initial payments 
into a second loan

– Amortize principal of bank loan as usual (serial or annuity); serial 
amortization reduces interest to be capitalized !

– Amortize interest loan not or partially, but latest when the principal loan is 
amortized fully. Parameters can be adjusted to the desired initial PTI level.

– Payment profile results in an annuity mortgage with extended maturity.
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Interest Loan

Short-term principal-only loan whose interest is capitalized into 
an interest-only loan. 

Commercial banks & agencies = 2 lenders.
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Interest Loan Detail

Initial PTI 37%
Total principal balance increases slightly, planned
Works in the same way with annuity loans 
(but annuity loans mean higher interest loan volumes to be financed)
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With Interest on Interest Loan

Same initial PTI, result is longer maturity

Can interest be charged for the interest loan? 
How concessionary is the funding provided by the agency?



26

(Second) Interest Loan

 Advantages

– Banks prefer serial loans that permit them to reduce interest rate risk

– Borrower avoids Tilt problem, nominal debt burden changes predictably.

– Loan always amortizes.

 Disadvantages

– Interest loan lender bears considerable inflation / real interest rate risk.

– Interest on interest may be prohibited, turning much (but not all) of the 
interest loan into a subsidy.



Consumer Protection / Financial Regulation 
Questions

 What if interest rates remain above 15% ?
Are price-level-adjusted mortgages an option? 
Is reforming FX mortgages an option?

 Avoiding non-amortizing products, uncontrolled maturity extensions

 Limits to negative amortization

 Loan-to-value and payment-to-income policies conmensurate with risk

 Interest on interest
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Local Currency Mortgage Product Selector, 
by Inflation Scenario

Current Instrument

Inflation Scenario

Alternative
Instruments Graduated 

Payment
GPM

Floating 
(Adjustable)

ARM

Reset Fixed-Rate
(5 years or 3 years)

rFRM

 Fixed-Rate Mortgage
FRM

Price-level 
Adjusted

PLAM

Dual-Indexed 
DIM

Declining Constant (High) Accelerating
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Price-Level Adjusted Mortgage (PLAM)

 Idea: secure fixed REAL return for the lender, in local currency
 Mechanics:

– Adjust outstanding, L, with inflation index, π, periodically: 
Lt+1 = (1+πt)*Lt - At

– Charge fixed ‘real’ rate of return, r, over adjusted balances: 
Pt = r*Lt + At 

– Recalculate amortization At after every period, to secure that loan fully 
amortizes (serial)

 Advantages
– Lender secures fixed real return, loan always amortizes, 
– Borrower avoids Tilt problem

 Disadvantages
– Borrower bears real income risk
– Funding problems, depending on the degree to which the capital market is 

indexed.

.



Price-Level Adjusted Mortgage
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Capitalize inflation component of the nominal interest rate into principal

For a 12%, 15 year loan the initial payment under the PLAM in the 
example is 13.7%

PLAM avoids the recast risks of the GPM (16.2%) while it is initially 
more affordable than the annuity mortgage (14.7%)
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PLAM Under Stable Conditions

Stable conditions: inflation, house prices and wages grow with similar rates 
Note: different numerical example
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PLAM Under Unstable Conditions

Unstable conditions: in the first 5 years of the example, house prices and wages grow lower 
than the inflation rate. Still usually not as extreme as in the case of FX lending.
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Reset Fixed-Rate Mortgages (rFRM)

 Idea: take advantage of inflation decline, while providing sufficient 
protection against inflation increase

 Mechanics: 
– Define benchmark for 3 or 5 year fixed rates.

– Allow banks to compete on spreads over this benchmark, fixed over the 
life of the loan.

– Increasing amortization, as in fixed rate mortgage. Loan to be recast 
depending on interest rate level after reset date.

 Advantages:
– Borrowers pay lower and more affordable rates, lender is less mismatched. 

 Disadvantages
– BIG problem: Tilt effect is not addressed, so works best in combination 

with GPM / initial teaser rates.
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Reset FRM Payment Profiles

Standard, 3 yr Rate Reset Combined with GPM

Rate shocks can be cushioned through caps, cheaper than fixed rate since risk is shared between 
lenders and borrowers.

Combination with GPM may lead to payment spike, hence as a precaution choose higher 
graduation rates.
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Most Housing Finance Systems use 
Variable or Reset FRMs

Source: David Miles. Report download from www.treasury.gov.uk


