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Setting

German mortgage market

• 5-15 year “rate fixation period”
• 25-35 year amortization
• effectively non-prepayable !!!

Focus

• Large 2022 rate shock
• (fixed) mortgage rates increase from 1% to 4% almost instantaneously

Data

• administrative bank data (≈ 240,000 borrowers)
• survey (≈ 2,000 borrowers)
• letter-based RCT
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Results

Borrowers actively prepare for rate resets

• Forward loans spike when rates rise
• Early refinancing and balance reductions common
• Few borrowers refinance “passively”

Payment passthrough is strongly dampened

• Passive (active) rollover (refi): +€1,044/year (+€276/year)
• Adjustments: term changes, prepayments, forward locking

Borrowers are well-informed

• High awareness of rate increases
• Strong preparation margins (saving, refi, information search)

Letter RCT effects are targeted

• No effect on rate beliefs
• Increases awareness of options
• Raises refinancing among borrowers close to expiration
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The good stuff

Multi-method identification

• administrative data + survey + RCT → rare and powerful

Interesting findings (some of them not emphasized enough)

• refinancing decreases when current coupon < market rate (feels like
“standard” refi incentive, although never documented in
non-prepayable contracts)

• refinancing spikes when rates rise rapidly (borrowers seem to respond
to “momentum” of rates, this feels new)

• well informed borrowers (stark contrast with inertia in the US and lit.
on financial literacy)

Quantification: mortgage channel transmission seems weaker than
mechanical calculations suggest.
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Wearing my critical hat: institutional details needed!

German mortgages: not that simple!

• mortgage rates (what is the average premium between forward and
spot-starting mortgages, how does it depend on the term structure,
how does credit risk get priced in, etc etc);

• refinancing costs (hard and soft costs, underwriting standard, how
easy is it to switch mortgage lenders, since presumably if you stick to
the same lender there is no re-underwriting that’s needed, whereas
changing mortgage lenders might entail some re-underwriting costs);

• mortgage principal amortizations (is this a choice during the life of
the mortgage? Is the mortgage an annuity, like in the US?)

• What about home savings contract “Bausparen”? Very unclear how
they work and what role they play in the analysis.
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Wearing my critical hat: don’t push interpretation too hard

Because borrowers make various adjustments so as to mitigate the impact
of rate changes on monthly payments, thus the transmission of monetary
policy changes to monthly payments is substantially dampened.

• That is technically true
• Does it necessarily “dampen” transmission channel of monetary

policy through mortgages? Relative to what benchmark?
• If households prepay their existing mortgage so as to not incur high

mortgage interest rates, substantial effect on investment, with
possibly detrimental effects on growth!

internal refinancing is not necessarily that interesting an outcome.

• Why do we care about this, for monetary policy purposes?
• We care about refinancing, whether it is by staying with the same

bank or instead moving to a competitor
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Wearing my critical hat: intriguing results not emphasized

Mortgage rates and coupons

Payment shock
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Wearing my critical hat: we need a model!

In more recent expiration vintages, fewer borrowers refinance internally,
consistent with the higher market rates leading borrowers to seek
alternatives.

• Why does this make sense at all?
• Why wouldn’t borrower always seek the most competitive rates?
• Why would they only do this when rates are elevated?
• Behavioral explanation?

Unusual increase in refinancing activity around 3 years (2025), 2 years
(2024) and 1 year (2023) prior to expiration, ascribed to borrowers
refinancing via forward mortgages once market rates started increasing
rapidly in early 2022.

• Why does this make sense at all?
• Why would this be optimal?
• Borrowers’ rate expectations different from those of the market?
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Suggestive toy model (to begin with)

Contract: For simplicity, assume “bullet” bond-style mortgage contract

• initial maturity T (no maturity choice)
• continuous coupon payments are rate c, principal at maturity T
• denote τ the time-to-maturity

• τ ≥ τ̄ : borrower cannot lock in future coupon
• 0 < τ ≤ τ̄ : borrower can lock in future coupon via forward starting

mortgage, τ periods from now
• τ = 0: borrower must roll into spot-starting mortgage

Mortgage market

• competitive
• choose your favorite term-structure model of short rates rt, with

Z(t, r) the price of corresponding t-maturity zero coupon bonds
• par-coupon for forward-starting mortgage θ periods from today:

cθ(r) :=
1 − Z(T + θ, r)∫ T
0 Z(θ + u, r)du
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Borrower problem

Assumptions

• risk-neutral borrower, (subjective) discount rate ρ

• no transaction costs
• rational behavior

Cost minimization problem

• When no action to be taken (T ≥ τ ≥ τ̄ )

V(r0, τ ; c) =
∫ τ

τ̄

ce−ρ(t−τ̄)dt + e−ρ(τ−τ̄)Er0 [V(r̃τ−τ̄ , τ̄ ; c)]

• When early refinancing (via forward contract) can be done (0 ≤ τ ≤ τ̄ )

V(r0, τ ; c) = min
θ≤τ

∫ τ

θ

ce−ρ(t−θ)dt + e−ρ(τ−θ)Er0 [V(r̃τ−θ, T; cθ(r̃τ−θ))]
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Economics and Model Predictions

Threshold strategy: Given (a) time-to-maturity τ and (b) current coupon c,
threshold rate r∗(τ ; c) so that r < r∗(τ ; c) means it is optimal to refinance

Economics: Since rates are mean-reverting:

• rates low → they are unlikely to go lower → optimal for the
household to lock in (using forward contracts) such low rate

• rates high → they are unlikely to go higher → optimal for the
household to wait for rates to come down

Caveats:

• rates low → forward rate above spot rate → locking in with forward
means locking in a rate that is higher than current spot rate;

• rates high → forward rate below spot rate → not locking in with
forward means missing on a rate that is lower than current spot rate.
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Optimal policy
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Enriching the model

State- and time-dependent frictions

• what are the fixed costs (if any) incurred by households when
refinancing (empirically)?

• time-dependent friction: inaction
• Both are very easy to add to baseline model

Principal payments

• in the model: fixed principal; in practice: amortizations
• if refinancing costs are proportional to mortgage balance, should be

straightforward to add principal amortizations without adding state
variable

Risk-aversion

• does risk-aversion alters household’s optimal refinancing behavior?
• does the answer depend on household’s income process and how

such process relates to rates? (hedging?)

Competition

• to what extent are mortgage markets competitive?
• do existing lenders exercise some type of monopoly power over their

borrowers?
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