The Role of Mortgage Interest Fixation Periods for
Macro-Prudential & Monetary Policies

Juan Castellanos Stephen Millard
Bank of England & EUI NIESR

Alexandra Varadi
Bank of England

Bank of England (FSSR Brownbag Seminar)
October 29th, 2024

Disclaimer: The views expressed in this presentation are our own
and do not necessarily reflect those of the Bank of England nor
the National Institute of Economic and Social Research.



Motivation

- The housing and mortgage markets have been at the center of the discussion of both
monetary and macro-prudential policies, especially after the GFC

* Housing collateral channel =— LTV constraints
* Cash flow (mortgage payments) channel = PTI constraints
- The interest fixation period is a crucial element in this discussion as it affects the
pass-through from the nominal policy rate to mortgage rates
* This is particularly relevant today as Central Banks (CBs) have increased their interest
rates substantially to cope with inflationary preassures
- How does the strength of monetary policy depend on the mortgage interest fixation period?

And how it is affected by credit conditions?

> Bank & Mortgage Rates
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What we do

1. We provide evidence on interest fixation periods of mortgage contracts

2. We extend a standard general equilibrium model with long-term mortgage debt and allow
mortgage contracts to have different interest fixation periods

* Three different economies: (i) adjustable rate mortgage, (ii) fixed rate mortgage, (iii) hybrid rate
mortgage with T periods on the fix part of the contract

* Two limits: LTV & PTI = not all borrowers are constrained by the same limit (Greenwald, 2018)

3. Calibrate the model to the UK and use it to study the transmission of monetary policy and its
interaction with credit constraints

* Temporary vs. persistent monetary policy shocks
* Evaluate the effects for different LTV and PTI calibrations (loose vs tight credit conditions)

* Look at these effects under a different set of credit limits (e.g. only LTV, only PTI, both)
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What we find

- Empirical Fact: the most predominant mortgage contract has a variable interest
fixation period between two to ten years (BIS, 2023)

- Main Model Findings:

* The interest fixation period and the tightness of credit conditions do not matter when
the monetary policy shock is transitory

* Looser credit conditions and shorter interest fixation periods amplify the redistributive
effects of an inflation target shock that moves persistently the nominal rates

* LTV limits act as a backstop to the high sensitivity of PTI limits to monetary policy,
specially when the interest fixation period is short
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Roadmap

1. Introduction
1.1 Related Literature

2. Descriptive evidence on interest fixation periods

3. The Model Economy
3.1 Household block: borrowers & savers

3.2 New Keynesian block: production & monetary authority

4. Model Results
4.1 Monetary policy transmission: temporary vs. persistent shocks

4.2 Interaction with credit limits
4.2.1 Alternative calibrations: looser credit

4.2.2 Counterfactual economies: LTV only & PTI only economies
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RELATED LITERATURE
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Literature

- There is a vast empirical literature that studies the connection between monetary policy and
mortgage contracts

* Calza et al. (2013) — stronger reaction of house investment in ARM economies
* Di Maggio et al. (2017) — stronger reaction of cons. in areas w/ larger share of ARM

- Theoretically, most papers have focused just in the comparison between FRM and ARM
economies

* Garriga et al. (2017) — long-term debt rigidities (price vs. income effects)
* Garriga et al. (2021) — long-term debt + price stickiness
* Our paper extends this analysis to consider hybrid rate mortgages (HRM) with different fixation

periods. Model includes long-term debt, price stickiness and LTV/PTI constraints

- Interactions between monetary policy and mortgage-based macro-prudential limits
* Existing literature has focus on a single tool (e.g. Ferrero et al., 2023 ; Millard et al., 2024)

* QOur paper takes into account both PTI and LTV limits (Greenwald, 2018)
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THE MORTGAGE MARKET
STRUCTURE ACROSS THE GLOBE
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Interest fixation period across countries

1

- Fixed and adjustable rate mortgages are
known to be the most common and
hence the most theoretically studied
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- Cross-country evidence seems to tell a
different story (BIS, 2023)
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The typical interest fixation period in the UK

M <=2yr W 3§4yrs W Syrs W 5-10yrs W >10yrs W Floating

- There has been some time
variation in the share of
mortgages with different interest
fixation periods

- Nonetheless, 2-year and 5-year
interest fixation periods are the
most common in the UK
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THE MODEL ECONOMY
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Model sketch
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HOUSEHOLDS
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Borrower’s Problem

- Chooses consumption ¢y, 1, labor supply ny 1, the size of newly purchased houses hj, ;, and the face value
of newly issued mortgages mj

- to maximize lifetime expected discounted utility using the aggregate utility function

(nb,[/Xb)1+(P (1)

u(Cp,t, pt—1. o t) = 10g(Cp,t/Xb) + G log(Mpt—1/Xxb) — b7 e

- subject to the budget constraint
Gbt <(1 =Ty )wenp,r — 71 (1= 1)) Xpq +vmy 1) +p (mf = (1 = vy "y )
—0pfhp i1 —ppf (Mpt = hoi1) + Ty
- the debt constraint

ér
m; < mp = <9PTIWt”t,iet,i> /Qt*/ edle(e;) + 9LTVP?h;‘k,t (1—Te(&r)) )
—_———

=miTv

—mPT

- and laws of motion for total start-of-period debt balances m;_1, total promised payments on existing
debt x;_1 = g_1m;_1 and total start-of-period borrower housing hy, ;_1
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LOM: Housing, Mortgage Debt & Promised Payments

- Independently from the interest fixation period T, housing and mortgage debt evolve

hpt = phpt+ (1 —p)hpt-1 (4)
m = pmi + (1 —p)(1 —v)7r; ' my_y (5)
- FRM, ARM and HRM economies only differ in the evolution of promised payments
b = gimy (6)
XE?M_PQ7m? +(1=p)(1 =) " Xp, 1 (7)
T—1
XIIJ-I?M - Z [P ((1 - 1 - V ( ) Q?rmfr]
=0 (8)

+((1=p)(1=v)7 < 4 1>Ch TM-T
i=0

> Aren't these three equations the same?
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Saver’s Problem

- Chooses consumption cs ¢, labor supply ng ;, one period bonds by, and the face value of newly issued
mortgages mj

- to maximize lifetime expected discounted utility using the aggregate utility function

- (nst/xs)'*?

U(Cs,t, Ns,t) = log(Cs,t/ xs) + G log(Hst—1/xs) —11s Tto (9)

- subject to the budget constraint

Cst < (1 —1y) Wins ¢t + 7Tf1xs,t—1 —p (m? —(1- V)ﬂf1mt—1) (10)
— opy Hs — (Rf1bt - 75;1bt—1> + 1+ Tst

- and laws of motion for total start-of-period debt balances m;_1, and total promised payments on existing
debts, which again differ across the three economies

- In addition, there is a proportional tax on all future mortgage payments Ag ; that follows a stochastic
process (term premium shock = innovation of this process)
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NEW KEYNESIAN BLOCK
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The rest of the economy

- Production

A
* A competitive final good producer: maxy, () Pt {[01 yt(i)%di} S f01 P (i) y:(i)di

* A continuum of intermediate good producers that choose price P;(i) and operates a linear
technology y; (i) = a;n:(i) to meet the final’s good producer demand.

* Intermediate good producers are subject to price stickiness - Calvo pricing with
indexation.

- Monetary authority: it follows a Taylor rule of the form

log R = log 71t + ¢r (log Rt—1 — log 7T¢—1)

11
+ (1 — ¢r) [(log Rss — log 7tss) + P (log 1 — log 7Tt)] + log 17 (11)

where log #; is a temporary monetary policy shock and 7t; is a time-varying inflation
target that follows an AR(1) in logs (innovation = infl. target shock)
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EQUILIBRIUM CONDITIONS
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Mortgage Pricing

- The optimality of new debt, m}, determines the mortgage coupon rate, g

- Borrower optimality:
1=0f,+ O af + e (12)

where y¢ is the multiplier on the aggregate credit limit, and O, and Qf , are the marginal
continuation costs to the the borrower of taking an additional dollar of face value debt and of
promising an additional dollar of initial payments

- Saver optimality:
1=07+ Q5 (qf —Aqyt) (13)

where th and QX s, are the marginal continuation benefits of an additional unit of face value
debt and an addltlonal dollar of promised initial payments

- Borrower (saver) marginal continuation costs (benefits) differ depending on the contract type:
(a) ARM, (b) FRM, (c) HRM

20/36



Mortgage Pricing Il - borrower’s continuation costs

- FRM & HRM economies have the same marginal continuation cost of face value debt Qg’t, but
different marginal continuation cost of an additional dollar of promised payments:

Op' = Eq [At t+1 ”t+1 v+ =v)p+(1-v)(1 —p)QE?m)} (14)
OFFM = B¢ [Aby i (1= 1) + (1= 0)(1 = )0 )] (15)

T 1
1 1 _
Qp™ =y (- (1 -0 E <| [ A?+j,t+/+1ﬂt+1]+1> (1- Ty)} (16)
J=0

=1

- As mortgage payments is not a state variable in the ARM economy, its marginal continuation
cost is zero: Q’g ’;‘RM = 0. And the marginal cost of an additional unit of debt also includes a
term that capture the cost of current mortgage payments:

OFAM =By [ARamy (- m) g +vr (1 =v)p+(1-n) (1 —p)f V)] (7)

> Saver's continuation benefits
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CALIBRATION
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Externally calibrated

Household’s Parameters

Parameter Interpretation Value New Keynesian Block Parameters

Xb Fraction of borrowers ~ 27.74% Parameter Interpretation Value
Housing utility weight 0.25 -

¢ Inv. Frisgch eIaZticitf 10 ¢a Persistence (TFP shock) 0.9

? Inc-ome dispersion 0 5'3 Oa Standard deviation (TFP shock) 0.05

Te Income tax rate 0'2'12 A Variety elasticity 6.0

6£T’ Max PTI ratio 0.36 e Price stickiness 0.75

LTV Max LTV ratio 0'85 ¢r Interest rate smoothing 0.8336

y Mortgage amortization 1 7'1% P Taylor rule weight on inflation 1.497
Refinancine rate .O 10 Pz Persistence (infl. target shock) 0.994

gb Housing dfpreciation 0 605 oy Persistence (interest rate shock) 0.3

h .
¢q Term premium (pers.) 0.852

23/36



Internally calibrated: steady state and data targets

- The HRM economy with T=8 (2 years) is chosen as the benchmark for calibration.

- 6 parameters are picked such that we match certain steady state targets:

Parameter Interpretation Value  Steady state target

Bs Saver discount factor 0.998 10-year UK gilt = 2.5%
b Borr. labor disutility ~ 7.518 ¢ =1/3

s Saver labor disutility =~ 5.775 nges=1/3

log H Log housing stock 2256 ph =

Ha Mean (TFP shock) 1.015  yss =

TTss Steady state inflation  1.005 Inflation rate = 2%

- The remaining 3 parameters are jointly chosen to match the borrower’s and saver’s house
value to income (5.0 and 6.4, respectively) and the annualized mortgage rate (3.5%)

Parameter

Interpretation

Value

Bo
log Hs

Hq

Borr. discount factor

0.957

Log saver housing stock  1.678
Term premium (mean) 0.36%
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MODEL RESULTS
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TEMPORARY MONETARY
POLICY SHOCK
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The interest fixation period does not matter
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PERSISTENT INFLATION
TARGET SHOCK
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No aggregate effects, but redistribution of consumption
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Interest fixation period and its effect on consumption
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INTERACTION WITH CREDIT LIMITS
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Credit conditions do not matter if shock is transitory
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Looser LTVs amplify effects on house price & redistribution
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The complementarity between LTV and PTI limits

) Avg. debt limit 05 PV N Hjmse price
o/r 0 Three ss dist. of constrained borr.:
o 1. PTl only: stronger reaction of debt
- - of & house prices in the ARM
. - economy
" s 12 b
—— Y Ay w2 [TV only: no differences
S U PR+ S — _
. " 3. Both LTV & PTI: strong reaction of
FLTV in ARM economy, but only
- small differences in avg. debt limit
KE - il and house prices
N N ol —wem = LTV acts as a backstop
o . e .
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CONCLUDING REMARKS
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Main Takeaways

- The UK mortgage market is not that different after all. Two and five year interest fixation
periods are the most common in many countries.

36/36



Main Takeaways

- The UK mortgage market is not that different after all. Two and five year interest fixation
periods are the most common in many countries.

- We evaluate the role of the interest fixation period for monetary policy transmission and its
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and borrower-based macro prudential limits.

- We find that:
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2.

Credit limits and interest fixation periods do not matter when the shock is transitory

Looser credit limits and shorter fixation periods amplify the redistributive effects of persistent
movements in mortgage rates

The split between LTV- and PTI-constrained borrowers matters for the interaction of monetary
policy and credit limits as LTVs act as a backstop to PTls sensitivity to rate changes

THANK YOU!

36/36



APPENDIX

1/4



700

Quote rates (%)

——2year fixed rate mort ge (75% LTV)

Bank Rate

6.00%

©
©
o
o
200
©
000

sz e
3 v20a 6

€7 MON 0

= commire
o e

x §79%4 80

22 10N 0¢

- Te8ny 18
w2 han te
a8
12 foN 05
1280y 18
12 A 1e
eue
ozronoe |
oz8ny 1
0z A 18
0zqa4 62
&1 0N 06
618Ny 16
61 A 1e
610387
8T 70N 0
s18ny 16
STAIN 1€
81934 87
100N 06
118y 1
AzE S
AL
o1 o 0¢
918Ny 1¢
o1 A 18
91034 67
ST 00N 06
s18ny 1
sthnTE |
BLET
1 ron 06
18Ny 16
VTR TE
viqa sz

€20z Asenuer 20

(b) Mortgage Rates

—— 5 year fixed rate mort age (75% LTV)
10 yearfixed rate mortgage (75%LTV)

220z hsener 20

120z Asenuer 20

o020z Asenuer 20

t0 Asenver 20

810z Asenuer £0

10 hsenver 20

]

(a) Bank Rate

ot0z Asenuer 20

s10z Asenuer 20

T0 Asenuer 20

€10z Asener 20

210z Asenuer 20

110z Asenuer 20

otoc Asenver 20

£

500%

0%
300%
200%
100%

2/4



Understanding the new law of motion: x/""

The law of motion of promised payments (8) in a HRM economy when T=1 is given by

HRM(T1 - .
Xt = eqimi + (1 —p)(1 _V)gt_—1mt—l
Xt—1

Note that this is just a combination of the law of motion of promised payments in the
FRM and ARM economies

In fact, the law of motion for the ARM economy can be obtained after setting T =0
in eq. (8)

And the law of motion for the FRM economy can be recovered after setting T = o in
eg. (8) and convert the infinitive sum into a recursion

* Alternatively you can also expand the recursion in eq. (6) to see it
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Saver’s Continuation Benefits

- Similarly to the borrower’s problem, the marginal continuation benefit of an additional unit of
debt is identical in FRM & HRM economies. However, the marginal continuation benefit of an
additional dollar of promised payments is different

OFy =E¢ [Afrmi (0 (1=v) + (1 = p)(1 = )T 4) | (18)

JFRM _ - FRM
Qg™ =Eq [Ats,t+177t+11 <1 +(1=p) (1 =v) OG ] H (19)

7—1
—1
<1—£ AL T 1 ) } : (20)

J

.
QUM =N (1-p)" (1 =) Ey

=1

- In the ARM economy, as Xé?M is not a state variable, the marginal benefit of an additional

dollar of payments is again zero Q;";“RM = 0, and the marginal benefit of an additional unit of

debt includes a term on the current mortgage payment benefit

O =By [A5 oy (6 = Ban) +0 (1= v) + (1= v)(1 - )M )| . (21)
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