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Active literature post-2008 on housing and its asset class features:

– “Stagnant” global housing markets pre-1960s, Shiller (2015), and using Bai-Perron via Knoll et al. (2017), 

– Housing beats equities over the long-run (Jorda et al. 2020). But perhaps not, looking at British institutional investors from 1900 

(Chambers et al. 2021), or Dutch / French data spanning 1800-1943 (Eichholtz et al. 2021). New Lyons, Shertzer et al. (2026).

– Housing TR are driven by rental yields, demographics, and rates, not building costs, but post-1980s decades are unusual for role of  

capital gains.

MOTIVATION: SECULAR HOUSING TRENDS AND DRIVERS.
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REAL ESTATE: THE ULTIMATE SAFE ASSET OVER TIME (?)

• John Fastolf, circa 1440:

– "If  a man was anxious to make a wise disposition of  his fortune, land had at least one clear advantage. From the 

negligence or dishonesty of  executors there was no sure refuge, but land was less easily misappropriated than cash. It 

did not evaporate as movables could during the nonage of  the heir; it was better protected in the courts; whether its 

financial yield was high or low, it was altogether safer.“

• Housing and safe assets: private versus public

– Gorton (2017): “Historically, there are two ways to produce safe debt: Back the debt with the government's taxing 

power or use collateral. Many governments have evolved to the point where their debt and their guarantees are 

credible, so they can produce [long-maturity] safe debt. Privately produced safe debt must be backed by credible 

collateral. Since roughly 1750, privately produced safe assets have consisted of  different types of  debt, usually 

mortgages, as land is usually most likely to maintain its value.“

– De Moor, Zuijderduijn (2013): 15th century households switch to annuities during crises / uncertainty shocks.

– Korevaar (2021): 18th century households are reaching for yield, targeting excess rental/bond yield spreads.
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CAPITAL STOCKS OVER TIME – REAL ESTATE AS PRIME COMPONENT.

Notes: Figure displays share of real estate (incl. land) among elite investor wealth stocks, as assembled in Schmelzing (2026). Data covers 262 families and individuals for which full decomposition can be reconstructed, from 

across all eight advanced economies, with green line representing arithmetically weighted share on the global level. 

• As of  2020, global real estate stock (residential + commercial) estimated at more than US$ 200TN, ca. 40% of  capital stock.

• We have general idea that real estate (bundled with land) is most important capital stock item at least since 1600s (Goldsmith 1982).

• Schmelzing (2026): 42% share in portfolios 1311-1911. Ca. 25% public debt.

Archives Nationales (AN), H//1454, fol. 128, “Duc 

de Serilly” (1788). 
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INTRODUCING NEW PRIMARY “HÄUSERBÜCHER” – REPEAT SALES 
ARCHIVES.

• “Häuserbücher” record property-level transaction histories, including sales events, fire sales, prices, demographic data.

• Significant digitization efforts unlock transactions for leading DM cities – e.g. TOPO N in Nuremberg.

• 11 cities, cross-country, yielding (as of  now) ~ 50,000 property-years. Average 202 years p.p.

Notes: The LHS shows extract from Nuremberg TOPO N project, for the modern address of the Unterer Bergauerplatz No. 10. Consistent cadaster units are traced here in their ownership history, sales transactions, sales prices, 

and other notable events associated with the house. In this case, we see the first ownership entry (category Besitzer / Bewohner) for the year 1479. Entry via: https://online-

service2.nuernberg.de/stadtarchiv/zeig.FAU?sid=574BA1843&dm=6&ind=2&ipos=4220332f34. RHS displays an extract page from the Munich Haeuserbuch, Vol. II, page 40. 



Notes: via Schmelzing (2025).

• Sample stats: holding periods trend down, rental yields consistently dominant TR element, and real cap gains secularly rising.

• Share of  urban renters is increasing over time, from 30% in early 1500s, to ca. 60% in late 1800s (Wenderoth 2025 and others).

• RHPI is based on 11 German cities (large and small), repeat-sales basis, adjusted with seven-year progressively lagged CPI.

• Realized sales gains are always substantial, with evidence of  elevated (annualized) gains at shorter holding periods.

STRONG TREND STATIONARITY, ADF-GLS, 1502-2020.
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Notes: Figure via Schmelzing (2025), AW = arithmetically weighted property sample; VW = value-weighted property sample.

• Real capital gains pre-1900 are substantial (0.2-0.4% real p.a.) – hardly a “stagnant” market history. 

• Confirming Case-Shiller (1989) over long horizon – clear trend stationarity in both primary and ML based housing data (price and TR). 

• But forecastability might extend beyond few years (Shiller 2015). Half-lives are sufficiently low to make stationarity economically significant. 

NEW PRIMARY SOURCE RHPI: GERMANY, 1465-2025.

1618: Thirty Years’ War.

1914: World War One.
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BEYOND URBAN: SIGNIFICANT DECLINE IN RURAL RHPI POST-1618.

• Estates, Castles, rural RHPI never recovers in real terms post-1618 physical destruction disaster.

• Arithmetic weighting implies 2025 values of  RHPI+ index below 1618 high watermark.

• Estates, Castles median values pre-1618 ca. 4.5x median urban property.
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BEYOND URBAN: SIGNIFICANT DECLINE IN RURAL RHPI POST-1618.

• Estates, Castles, rural RHPI never recovers in real terms post-1618 physical destruction disaster.

• Arithmetic weighting implies 2025 values of  RHPI+ index below 1618 high watermark.

• Estates, Castles median values pre-1618 ca. 4.5x median urban property.

Safe asset?

Safe asset?



Notes: via Schmelzing (2026).

• I “backcast” past realized financial data – utilizing availability of  all relevant co-variates. Trained on modern JST + data, and own building cost indices.

• Stephenson (2025) WP: predictive past modeling beats linear regressions. Koch et al. (2024) – p.c. GDP approach.

• In modern data, Pop growth, building costs, and nominal sovereign yields represent most important co-variates.

MACHINE LEARNING EXTENSION: FILLING G5 REAL CAPITAL GAINS.



Notes: via Schmelzing (2025).

• We choose model with highest OOS R2 – Seq2Seq model on nominal year-on-year capital gains. 

• Five country “global” aggregations (NL, U.K., U.S., FRA, GER), covering >60% of  DM GDP since 1502 (=100).

• Real price growth 0.2% p.a. On GW basis, only exceeding 1780s levels by 2020s.

RECONSTRUCTING GLOBAL RHPI, 1502-2020.
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DRIVER: BIGGER ROLE FOR CONSTRUCTION COSTS THAN ASSUMED.

• Reconstruction of  long-horizon building cost indices (including wage costs). Knoll et al. (2017): main driver is land price appreciation. 

• Actual: real building cost indices with key variable importance, and as of  2020 at 130 (vs 170 RHPI).

• Over ca. 1700-1900, larger role for residual – against sharper population growth, rate trends.

Notes: Figure displays newly constructed “Construction Cost” index, via Schmelzing (2025) based on secondary sources for five countries. Change in construction costs less seven-year lagged inflation rate, via Schmelzing 

(2026). Real GW house price index is via Schmelzing (2025) for identical country sample.
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Notes: via Schmelzing (2025). Structural break tests are implemented via Bai-Perron (1998), using detrended series using trimming parameter of 5%.

• Five country “global” aggregations, covering >60% of  DM GDP since 1502.

• Paucity of  evidence for 1980s breaks – whether ML derived or primary source, credit / TR/ price series.

• Instead: clusters in late 16th, late 19th, mid-18th century.

STRUCTURAL BREAKS – A PAUCITY OF (POST-1950) INFLECTIONS.



MORTGAGES: THE WORLD’S OLDEST INVESTABLE ASSET CLASS.

Notes: The image displays a mortgage contract dated April 30, 1624. It is part of the mortgage rate sample over 1311-2024 in Schmelzing (2026). The contracting parties are Cleopha Mayerin zu Pfullendorf on the debtor side, 

and the monastery of Pfullendorf on the creditor side. Contract held in the archives of the Archbishopric Freiburg, Erzbischöfliches Archiv Freiburg, Urkundensammlung Haid UH095, in: Monasterium.net, URL 

</mom/DE-EAF/Haid/UH095/charter>, accessed November 11, 2024. 

• Mortgages are older asset class than even sovereign debt (Roman mortgage bailout 33 A.D. described by Tacitus).

• Suggestive that Case and Shiller (1989) speculated that real rate trends could be driving U.S. house price predictability.

• Secured perpetual instruments – transferable, denominated in gold currency (Rfl.). Lenders: households, institutions (abbeys, credit unions).



FUSION WITH RATES: HOUSING EXCESS RETURNS.

• Incorporation of  literature estimates on maintenance costs, vacancy, tax adjustments.

• Rental yields are derived from primary sources (Germany), and secondary literature (UK, US, FRA, NL).

• Excess returns are defined as in Campbell et al. (2009), Eichholtz et al. (2021). Nominal housing TR – Nominal long-maturity yields (all pre-tax, non-leveraged).

• Excess returns are strongly trend stationary, upwards sloping (~+1.5bps p.a.), with few breaks and economically significant adjustment speeds.

Notes: The Figure displays the German and Global GW excess return series using the residential real estate gross total return definition per formula (2), in the latter case weighting the five constituent countries by their rolling 

GDP-share ("GW"). From gross ex post residential real estate returns, the sovereign German and Global GW bond rates respectively (also pre-tax) are subtracted using identical country weights, with bond rates via Schmelzing 

(2026). Excess returns are non-leveraged.
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CONSUMPTION HEDGE? HOUSE PRICES AND CONSUMPTION CORREL.

• Is real estate a consumption hedge? Barro-style safe asset framework.

• If  anything, correlation positive pre-1750, weakens secularly. All-time 0.23, pre-1870 .31. Robust for prices, TR, and beyond GER.

• Rolling correlation, German RHPI (urban+rural) and p.c. consumption growth (11-year MA):

-1

-0.75

-0.5

-0.25

0

0.25

0.5

0.75

1

1
5
1
2

1
5
3
3

1
5
5
4

1
5
7
5

1
5
9
6

1
6
1
7

1
6
3
8

1
6
5
9

1
6
8
0

1
7
0
1

1
7
2
2

1
7
4
3

1
7
6
4

1
7
8
5

1
8
0
6

1
8
2
7

1
8
4
8

1
8
6
9

1
8
9
0

1
9
1
1

1
9
3
2

1
9
5
3

1
9
7
4

1
9
9
5

2
0
1
6

S
af

er
R

is
k
ie

r



LONG-HORIZON RECONSTRUCTION OF “SAFETY PREMIUM”.

• Gorton (2017): “the convenience yield refers to the nonpecuniary return that investors receive from holding safe debt, whether short-term or 
long-term…The convenience yield is not directly observed. Measures of  the convenience yield take the form of  a yield spread…for example, 
the spread between an AAA/Aaa US corporate bond and a US Treasury of  (roughly) the same maturity will be positive because corporations 
are riskier than the US government.”

• We now have empirics for both components in long-maturity spectrum, using dominant portfolio assets.

Notes: Figure via Schmelzing (2025), taking identical country samples, with sovereign GW based on long-maturity sovereign interest rates, via Schmelzing (2026).

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

-10%

-8%

-6%

-4%

-2%

0%

2%

4%

6%

8%

1
5
6
0

1
5
8
3

1
6
0
6

1
6
2
9

1
6
5
2

1
6
7
5

1
6
9
8

1
7
2
1

1
7
4
4

1
7
6
7

1
7
9
0

1
8
1
3

1
8
3
6

1
8
5
9

1
8
8
2

1
9
0
5

1
9
2
8

1
9
5
1

1
9
7
4

1
9
9
7

2
0
2
0

Structural break dates Global GW spread, rental minus sovereign yields



EXTENSION: HOUSING, “BUBBLES”, AND DISCOUNT RATES.

• How to spot housing “bubbles”: Himmelberg et al. (2005); Ambrose et al. (2013); Giglio et al. (2015); Bris et al. (2021).

• Rent growth assumed perfectly forecastable, DR given – we derive present value (PV) estimates over time, “bubble” identification.

• We have seven distinct discount rate estimates over time, including new long-run Bris et al. (2021) based on French equity, and mortgage rates

Notes: Figure via Schmelzing (2025), with estimates based on seven distinct discount rate estimates as proposed in literature, plus new mortgage rates via Schmelzing (2026). RHS is via Bris er al. (2031).
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EXTENSION: HOUSING BUBBLES OVER TIME.

• Take median DR estimate across six market approaches – back out PV of  cash flows.

• Substantial decline in discount rates should generate falling rental yields, rising real price.

• “Bubbles” exist in 1500s, 1800s, 1970-2000. But discount to implied PV in 1700s, late 1800s, 2020s.

Notes: Figure via Schmelzing (2025), with positive values indicating higher market value relative to implied PV; negative values lower market value relative to implied PV.
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LONG-RUN HOUSING: TAKEAWAYS

• I use comprehensive primary sources to reconstruct repeat-sales, (real) mortgage rates, and construction costs.

• I fuse this with machine learning approaches. Methodologies differ, but common denominator emerges.

• Far fewer modern structural breaks, high adjustment speeds (faster than sov. yields), clear trend stationarity in 

residential RE.

• Drivers: bigger role for construction costs – importantly, multi-century decline in (real) mortgage rates.

• Real estate total returns are upwards trending – as real mortgage rates are downwards trending – since 1600s.

Real estate used to offer “convenience yield” over sovereign debt pre-1650s, but rising sovereign CY ever after.
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APPENDIX MATERIAL



INTRODUCING NEW PRIMARY “HÄUSERBÜCHER” – REPEAT SALES 
ARCHIVES.

• Quality changes will remain clear factor – approach is to document quality changes comprehensively.

• Some quality changes are well observable: sqm per capita rises from ~15sqm 1500s to ~40sqm by 2000s.

• We do observe cadaster changes, added floorspace, significant damages, building permits. Connections to water/sewage supply.

• Modern “quality changes”: fiberglass, exposure to climate change.

Notes: The LHS shows extract from Nuremberg TOPO N project, for the modern address of the Unterer Bergauerplatz No. 10. Consistent cadaster units are traced here in their ownership history, sales transactions, sales prices, 

and other notable events associated with the house. In this case, we see the first ownership entry (category Besitzer / Bewohner) for the year 1479. Entry via: https://online-

service2.nuernberg.de/stadtarchiv/zeig.FAU?sid=574BA1843&dm=6&ind=2&ipos=4220332f34. RHS displays an extract page from the Munich Haeuserbuch, Vol. II, page 40. 



REAL RATE VS RENTAL YIELD.

• “Reach for yield”: per Korevaar (2021) and Zuijderduijn (2015) households target rental yield to nom gov bonds.

• Actual: real building cost indices with key variable importance, and as of  2020 at 130 (vs 170 RHPI).

• Over ca. 1700-1900, larger role for residual – against sharper population growth, rate trends.

Notes: Figure displays newly constructed “Construction Cost” index, via Schmelzing (2025) based on secondary sources for five countries. Change in construction costs less seven-year lagged inflation rate, via Schmelzing 

(2026). Real GW house price index is via Schmelzing (2025) for identical country sample.
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