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Motivation

- Previous seven papers have provided a magnificent motivation for why housing is key
for the economy, society and policymaking

⇒ National data reveal the importance of housing, but regional analysis can uncover
localized cycles and cross-regional spillovers.
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Why Housing Connectivity Matters

- If regional housing markets are connected, local price shocks propagate across the
country.

- Knowledge of the structure and intensity of house price connectivity allows:

1. Assessment of systemic risk exposures by identifying central or influential regions within
a national housing network (Antonakakis et al., 2018).

2. Investment and risk management decisions (e.g. portfolio diversification, hedging, and
dynamic rebalancing) (Schindler, 2014).

3. Macroprudential policy design (e.g. regionally differentiated lending criteria adjustments)
(Goodhart and Hofmann, 2008).

3 / 27



Why the UK?

- The UK displays marked spatial disparities in housing-market dynamics and economic
conditions (e.g. Stansbury et al. (2023)).

- It has a long-standing debate on the ripple effect, with house price movements often
seen as spreading from London to the rest of the country.

- This makes the UK a natural setting to study how regional housing connectivity
shapes systemic risk and the transmission of macroprudential policy.
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Research Questions

- Has UK regional housing connectivity changed over recent decades?

- What is the role of each region within the UK housing network (transmitters vs
receivers)?

- Is regional housing connectivity pro-cyclical or counter-cyclical with house prices?

- Does housing connectivity align with regional synchronisation of economic cycles?

- Does the transmission of macroprudential policy depend on the degree of
housing-market connectedness?

5 / 27



Research Questions

- Has UK regional housing connectivity changed over recent decades?

- What is the role of each region within the UK housing network (transmitters vs
receivers)?

- Is regional housing connectivity pro-cyclical or counter-cyclical with house prices?

- Does housing connectivity align with regional synchronisation of economic cycles?

- Does the transmission of macroprudential policy depend on the degree of
housing-market connectedness?

5 / 27



Research Questions

- Has UK regional housing connectivity changed over recent decades?

- What is the role of each region within the UK housing network (transmitters vs
receivers)?

- Is regional housing connectivity pro-cyclical or counter-cyclical with house prices?

- Does housing connectivity align with regional synchronisation of economic cycles?

- Does the transmission of macroprudential policy depend on the degree of
housing-market connectedness?

5 / 27



Research Questions

- Has UK regional housing connectivity changed over recent decades?

- What is the role of each region within the UK housing network (transmitters vs
receivers)?

- Is regional housing connectivity pro-cyclical or counter-cyclical with house prices?

- Does housing connectivity align with regional synchronisation of economic cycles?

- Does the transmission of macroprudential policy depend on the degree of
housing-market connectedness?

5 / 27



Research Questions

- Has UK regional housing connectivity changed over recent decades?

- What is the role of each region within the UK housing network (transmitters vs
receivers)?

- Is regional housing connectivity pro-cyclical or counter-cyclical with house prices?

- Does housing connectivity align with regional synchronisation of economic cycles?

- Does the transmission of macroprudential policy depend on the degree of
housing-market connectedness?

5 / 27



UK Regions
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Methodology
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Measuring Connectivity
- Bivariate VAR(p) for each regional pair (i , j):

yit = αi +
p

∑
k=1

ϕ1k yi,t−k +
p

∑
k=1

ϕ2k yj,t−k + ε it

yjt = αj +
p

∑
k=1

ψ1k yi,t−k +
p

∑
k=1

ψ2k yj,t−k + ε jt

- Time-varying Granger causality (Shi et al., 2018):
SWi→j(t) = max

t1∈[1, t−t0+1],t2=t
Wi→j(t1, t2)

- Recursive evolving window (t0 = 40 quarters)
- Robust to structural breaks and volatility clustering
- No identification of structural price shocks required
- Binary indicator: Gi→j(t) = 1{SWi→j(t) > cvboot

0.05 }
Data
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Connectivity Indices
Total Connectivity Index (TCI):

TCI(t) =
∑N

i=1,i ̸=j ∑N
j=1 Gi→j(t)

N(N − 1)

Centrality Index — extent to which region i leads others:

CIi(t) =
∑N

j=1,j ̸=i Gi→j(t)
N − 1

Fragility Index — extent to which region i follows others:

FIi(t) =
∑N

j=1,j ̸=i Gj→i(t)
N − 1

TCI ∈ [0,1]: 0 = no links; 1 = fully connected, bidirectional network.
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Network Structure
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Total Connectivity Index (TCI)
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TCI and Correlation Coefficient
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- Correlation: contemporaneous co-movement, no directional trend.
- Connectivity: lead-lag relationships ⇒ captures propagation capacity.
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Centrality: Who Leads?
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- Southern regions consistently lead.
- Northern regions exhibit low centrality throughout.
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Fragility: Who Follows?
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- Northern regions are “receivers”.
- Consistent directional pattern: “the South leads the North”.
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The Dual Role of London

A novel finding: London’s two sub-regions play sharply differentiated roles.

Outer Metropolitan London

- High centrality, low fragility
- Key transmitter of price shocks
- Consistent with the “ripple effect”

hypothesis

Greater London

- Low centrality and low fragility
- Relatively insulated from the national

network
- Distinctive, segmented market

⇒ The traditional view that “London leads” requires refinement: it is the commuter belt,
not the city core, that drives regional spillovers.

Centrality and Fragility London
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Cyclicality
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Cyclicality of Housing Market Connectivity

- Pro-cyclical: markets more connected when house prices increase.

- Counter-cyclical: linkages strengthen during downturns ⇒ cross-regional
interdependencies magnify price declines.

- Raises systemic fragility precisely when valuations are already falling.

- A-cyclical: connection strength not systematically related to house prices.
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Cyclicality of Housing Market Connectivity
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t )
United Kingdom −0.1754∗∗ −0.1734∗∗
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Cyclicality of Housing Market Connectivity
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Implications of Counter-Cyclicality

House prices fall Connectivity
strengthens

Spillovers
amplify declines

- Systemic fragility rises precisely when valuations are falling.

- Collateral constraints, credit conditions, and expectations interact to amplify adverse
dynamics.

- Monitoring frameworks focused only on price levels may miss this dimension of
vulnerability.

- Suggests a state-contingent approach to financial stability policy.
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Economic Activity
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Housing vs. Business-Cycle Connectivity
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No systematic association ⇒ house price spillovers ̸= income spillovers.
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Affordability Dynamics
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Implications for Affordability

- House price shocks propagate geographically across regions.

- Income dynamics remain largely regional and segmented.

⇒ Regional house prices can diverge from local purchasing power.

⇒ Growing spatial disparities in housing affordability.

- Policy interventions must account for regional heterogeneity in the transmission of
economic shocks.
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Macroprudential Policy
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Empirical Specification

- Local projections (Jordà, 2005) with state dependence:

∆hyt+h = αh + β1,h MaPPshock
t + β2,h

(
MaPPshock

t × connectivitystate
t−1

)
+

L

∑
ℓ=0

Γh,ℓ Xt−ℓ + εt+h

- y : real house prices, credit, CISS (systemic stress).
- MaPP shocks: narrative identification (Fernández-Gallardo & Payá, 2025).

- MaPPED database: retains only non-countercyclical policy actions.
- Quarterly index, 1987Q2–2017Q4. Standardised ⇒ 1 s.d. tightening.

- Controls: HP growth, credit growth, GDP growth, CPI inflation.
- CISS specification: gilt yields, exchange rate, EPU (Bluwstein & Patozi, 2024).
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Measuring the Connectivity State

Two alternative definitions of connectivitystate
t−1 :

1. Growth-based regimes (continuous):
- Percentile rank of ∆TCIt−1.
- Evaluate at P75 (high growth) vs. P25 (low growth).

2. Trend-based regimes (binary):
- connectivitystate

t−1 = 1{TCIt−1 > TCIHP-trend
t−1 }

- HP filter with λ = 1,600.

Why not use the TCI level? ⇒ Pronounced upward trend would conflate state dependence
with secular time variation.
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MaPP Transmission: Growth-Based States
Figure: State dependence of macroprudential transmission: growth-based connectivity states
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Notes: The figure shows the estimated high-minus-low differential cumulative responses of house prices, credit, and the CISS to a one-standard-deviation tightening

macroprudential policy shock. “High-growth connectivity” and “low-growth connectivity” correspond to the 75th and 25th percentiles, respectively, of the

growth-rate distribution of the TCI. The sample period is 1987Q2–2017Q4. Shaded areas denote 68% confidence intervals based on robust standard errors.

⇒ Tightening reduces house prices, credit, and systemic stress more when connectivity
grows rapidly.
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MaPP Transmission: Trend-Based States
Figure: State dependence of macroprudential transmission: trend-based connectivity states
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Notes: The figure shows the estimated high-minus-low differential cumulative responses of house prices, credit, and the CISS to a one-standard-deviation tightening

macroprudential policy shock. “High connectivity” is defined as periods in which the TCI lies above its HP-filter trend, and “low connectivity” otherwise. The sample

period is 1987Q2–2017Q4. Shaded areas denote 68% confidence intervals based on robust standard errors.

⇒ Results robust across both regime definitions.
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TCI Robustness Checks
- We test whether the qualitative dynamics of aggregate housing connectivity depend

on key tuning choices in the TVGC procedure.

- We vary:
1. the VAR lag order
2. the minimum window size
3. the link-definition threshold
4. whether common national components are removed from regional returns

- Main result: while these choices affect the level of the TCI in predictable ways, they
do not alter its main time profile.

- Importantly, the TCI remains qualitatively similar even after purging regional returns of
common factors, suggesting that connectedness is not simply a delayed reaction to
aggregate national co-movement.
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Additional Robustness

- Additional controls — We augment the specification with the VIX and the short-term
interest rate to account for global risk and monetary–macroprudential interactions.
⇒ Main results remain qualitatively unchanged.

- Alternative connectivity state — We define the state using the growth rate of the
cyclical component of the TCI (HP-detrended), rather than the baseline measure.
⇒ The state-dependent MaPP effects are preserved.

25 / 27



Main Takeaways
- The trend in TCI suggests a growing potential for shock transmission across regional

markets, which may heighten systemic risks.

- A persistent spatial asymmetry in the direction of price spillovers.
- Novel: Outer Metro London, not Greater London, is the key transmitter.

- Housing market connectivity is counter-cyclical: linkages strengthen in downturns,
amplifying adverse dynamics.

- While house price shocks propagate geographically, income dynamics remain largely
regional and disconnected, leading to uneven housing affordability pressures.

- MaPP is more powerful when the network is denser — High housing market
interconnectedness can enhance the effectiveness of tightening macroeconomic
policies.
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Thank you
Comments and suggestions welcome
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Data

Quarterly data · United Kingdom · 1975Q1–2025Q1 · 13 regions

Variable Source Details
Regional house prices Nationwide HPI Real (CPI-deflated), log levels, and ∆q
Regional economic activity ESCoE GVA Real GVA growth (2021Q1)
Systemic stress ECB CISS Composite systemic stress indicator
MaPP shocks MaPPED Narrative identification, 1987–2017
Controls BoE, Baker et al. (2016) Gilt yields, FX, EPU

Back
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Centrality Index: All Regions

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
East Anglia

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
East Midlands

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
Greater London

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
North East

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
North West

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
Northern Ireland

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
Outer Metropolitan

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
South East

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
Scotland

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
South West

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
Wales

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
West Midlands

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

0

0.5

1
Yorkshire & Humberside

- Southern regions (Outer Metropolitan, South East, South West, East Anglia)
consistently lead.

- Northern regions exhibit low centrality throughout. Back 0 / 0



Fragility Index: All Regions
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- Mirror image of centrality: North East, North West, Scotland, Wales are net receivers.
- Consistent directional pattern: “the South leads the North”. Back
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The Role of London
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