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This paper presents a few regularities exhibited in the long term by investments in gold, bonds, stocks and housing in France, with insights into the USA and the UK.  It analyses housing in more detail since it is the least well known of these investments.  It then draws conclusions concerning investment optimization.
In its exhibit 1, it looks in more detail into the comparison of French and British home prices in the long term.
In its exhibit 2, it comments on French American cross-border investments in the past two centuries, in terms of return, volatility and diversifying power.
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ABSTRACT

For the past two centuries, gold kept its purchasing power with the exception of a few volatile periods.

French fixed income investments underperformed US ones mostly because WWI and WWII impacted inflation in France much more than in the USA.  They provided decent returns and low volatility before 1914, but lost much of their purchasing power between 1914 and 1950 and barely kept it from 1950 to 1980; only then did they eventually provide a return consistently higher than inflation.

US stock investment, even considered in French currency, has been providing a very steady trend return of 6.6% plus inflation for the past two centuries.  French stock investment has been providing the same steady trend return, except for the 1914-1965 period, during which its value was divided by a factor close to 100 compared to that of US stock investment.

French home prices were deeply impacted by rent controls enforced during WWI and WWII.  They recovered only in 1965.  For the past 40 years, in France as well as in the USA and the UK, home price indices have been following a trend parallel to disposable income per household, then after 2002 rose high above that trend.  Non leveraged housing investment in Paris provides a trend return equal to 4.8% plus inflation.
Return and volatility hierarchies have been mostly parallel.

Housing provides a high diversification potential out of stocks and bonds.  Arbitraging stocks and (if appropriate leveraged) housing may enhance return-volatility couples in the long term.

Exhibit 1 compares French and British home prices in the long term.  The faster growth of the latter for the past 30 years was caused mostly by the recovery of the UK’s economy from its mid-1970’s lows.

Exhibit 2 comments on French American cross-border investments in the past two centuries.  Return and volatility hierarchies have been mostly parallel.  Within a given asset class, cross-border investment has provided some diversification potential.  However, domestic housing has provided a better diversification out of domestic stocks and bonds than foreign stocks and bonds.
1 Currency: inflation and exchange rate
Currency
 is the measuring unit, i.e. the yardstick to which the value of other assets is compared.  Its value can itself be tracked relative to the amounts of consumption goods or of other currencies it can purchase.

As for other assets, three periods appear clearly: first pre-WWI years, then WWI and WWII and their aftermath, and finally the most recent decades.

19th France century enjoyed price stability on average (cf. chart 1).  Consumer prices included a large food component, which was subject to the influence of weather through crop volumes and was thus volatile from year to year.  Nevertheless, on average in the long term, consumer price inflation was almost non existent.  Externally, the exchange rate was stable, based on bimetallism then on the gold standard.

French consumer prices were multiplied by 3 during WWI, and by an even bigger factor - around 20 – during WWII.  Taking into account the post-war periods, in the space of 40 years, from 1913 to 1953, consumer prices were multiplied by 155.

After a relative lull in the 1960’s, inflation climbed again in the 1970’s.  It was tamed only in 1985.  From the mid 1990’s, inflation has been low to very low.
Chart 1: inflation and long term interest rate, France
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Source: after (Vaslin, 1999), (Loutchitch, 1930), Ixis, (Chabert, 1949), (Lévy-Leboyer & Bourguignon, 1985), INSEE.
WWI and WWII had less impact on consumer prices in the UK, and even less in the USA: from 1913 to 1953, prices were multiplied by 4.1 in the UK and 2.7 in the USA against 155 in France (cf. chart 2 and chart 3).  Nevertheless, the UK experienced higher inflation than France in the 1970’s.

Exchange rates (cf. chart 4) reflected the divergences in consumer prices, and relative consumer prices corrected for exchange rate evolutions (cf. chart 5) wind around a stable level in the long term.  In the 19th century, only the Civil War had a major impact on exchange rates, when the US paper $
 was temporarily disconnected from gold, so that 1$ in gold was not equal to 1$ in paper.

Chart 2: consumer price indices, France, USA and UK
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Source: after (Chabert, 1949), (Lévy-Leboyer & Bourguignon, 1985), INSEE, Stats-USA, US Bureau of Labor, UK office of National Statistics.
Chart 3: consumer price indices, USA and UK relative to France
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Source: after (Chabert, 1949), (Lévy-Leboyer & Bourguignon, 1985), INSEE, Stats-USA, US Bureau of Labor, UK office of National Statistics.
Chart 4: exchange rates
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Source: after Banque de France, ECB, Bank of England, INSEE.
Chart 5: consumer price indices, USA and UK relative to France, corrected for exchange rates
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Source: after (Chabert, 1949), (Lévy-Leboyer & Bourguignon, 1985), INSEE, Stats-USA, US Bureau of Labor, UK Office of National Statistics, Banque de France, ECB, Bank of England.
2 Gold

In the long term over two centuries, the value of an investment in gold has been fairly constant in constant currency (cf. chart 6).

The events which triggered the main exceptions to this rule appear quite clearly:
· during WWI, a fixed official price of gold combined with high inflation;
· during WWII in France, too much money chasing too few consumption goods and thus converted into savings
, as well as the (sometimes life-saving) refuge value of gold in a highly troubled period;
· in 1971, the decoupling of the $ from gold jointly with economic imbalances.
All these exceptions, even those caused by WWI and WWII, were followed, one way or another, by a return to the initial purchasing power of gold.

Chart 6: value of an investment in gold in constant local currency
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Source: after INSEE, Banque de France, World Gold Council, (Officer, 2002).
3 Fixed income assets
In 19th century France
, as a consequence of low inflation, interest rates were low, except for short periods of military defeats and violent political changes
.  Long term interest rates on government bonds (which were mostly «rente», i.e. perpetual bonds which the government had the option to prepay at par) were on average equal to inflation plus 3 to 4% (cf. chart 1).

After WWI, long term interest rates climbed.  They decreased somewhat after monetary stabilization (Franc Poincaré) but in real
 terms were high during the depressed deflationary 1930’s.  After a relative respite in the 1950’s, they climbed again in the 1970’s, in parallel with inflation.
Even though inflation was mostly tamed in 1985, long term interest rates remained high until the mid 1990’s.  Only then did they recover their 19th century average spread (3 to 4%) with respect to inflation.

Thus, whereas bond holders had been used in the 19th century to a decent return and a low volatility, from WWI they experienced 70 years of poor (mostly negative in real terms) returns.  In the 1990’s the fall in interest rates benefited bondholders.  Finally, since the late 1990’s a situation not unlike the 19th century has returned (cf. chart 23).

As one could expect, in the 19th century, the UK (the dominant financial power) enjoyed lower long term interest rates than France, which itself had lower long term interest rates than the USA (then an emerging economy) except in times of military and political troubles (cf. chart 7).

During WWI, the USA replaced the UK as the dominant power, and from then on had lower long term interest rates.  France, much more impacted than the UK by the war, had much higher interest rates in the 1920’s and 1930’s.

The UK suffered higher interest rates than France in the 1960’s and 1970’s, during which it experienced lower economic growth (cf. appendix 1, b), chart 28 and chart 29) and (in the 1970’s) higher inflation (cf. § 1).  While during the first half of the 1980’s France’s interest rates were higher than the UK’s again, from the late 1980’s they have been mostly lower.  In the late 1990’s, France’s long term interest rates became lower than the USA’s for the first time since WWI – and lower than both the USA’s and the UK’s for the first time in more than two centuries at least.
Chart 7: Long term interest rates in France, the USA and the UK
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Source: after (Vaslin, 1999), (Loutchitch, 1930), Ixis, INSEE, (Homer & Sylla, 1998), US Historical Statistics, Federal Reserve, Bank of England.
Short term rates (for which our series are heterogeneous, cf. exhibit 3), on average in the long term, have mostly followed a similar but not identical path (cf. chart 8).
For France, prior to 1852, we use the Bank of France discount rate, which was mostly constant.  Even in the second half of the 19th century, short term interest rates were quite stable (by comparison with the 20th century) and on a slightly downwards trend except for a few bouts of volatility; they climbed after WWI, then dropped from the onset of Franc Poincaré and remained low in the 1930’s (though less so in real terms).  From 1950, they followed an upwards trend and reached unheard of levels in 1981.  Even though inflation had been mostly tamed by 1985, they remained high until the early 1990’s, as part of a policy geared to exchange rate stability.  From the late 1990’s, they have been low or very low.
In the USA, in the 19th century, at least in part because of the lack of an organized money market
, short term interest rates were very volatile and on average much higher than long term ones till the 1880s (cf. chart 9).  A similar but much less marked pattern also applies to the UK.
The peak shown by long as well as short interest rates in the three countries considered from the early 1970’s to the early 1990’s appears highly abnormal with respect to the past two centuries.
Chart 8: short term interest rates in France, the USA and the UK
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Source: after (Chabert, 1949), Ixis, INSEE, (Homer & Sylla, 1998), US Historical Statistics, Federal Reserve, UK National Statistics.
Chart 9: long term interest rates minus short term interest rates in France, the USA and the UK
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Source: after (Chabert, 1949), (Vaslin, 1999), (Loutchitch, 1930), Ixis, INSEE, (Homer & Sylla, 1998), US Historical Statistics, Federal Reserve, UK National Statistics.
4 Stocks

Chart 10 shows the value of investments in French, British and US stocks in constant local currency.

Chart 10: value of investments in French, US and British stocks, constant currencies, dividends reinvested, basis 2000=1
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Source: after (Arbulu 1998), Euronext, (Chabert, 1949), (Lévy-Leboyer & Bourguignon, 1985), INSEE, (Schwert 1990), (Shiller 2000), S&P, STAT-USA, US Bureau of Labor, (Dimson, Marsh & Staunton, 2001), UK Office of National Statistics.
4.1 Investment in US stocks

It is well known
 that investment in US stocks shows a remarkable (R²=0.994) regularity: in the last 200 years it provided a yearly return of 6.6% plus inflation
, winding inside a «tunnel» centred on the regression
 line shown on chart 10
.  Chart 11 and chart 12 (more detailed) show the difference between the actual value of the investments and this regression line.  The standard deviation of these differences, for US stocks, is 30%, the width of the «tunnel» being around a factor 4 (from minus 50% to plus 100%).
Chart 11: Napierian logarithm of the value of investments in French, British and US stocks relative to the long term trend of the investment in US stocks
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Source: after (Arbulu 1998), Euronext, (Vaslin, 1999), (Loutchitch, 1930), Ixis, (Chabert, 1949), (Lévy-Leboyer & Bourguignon, 1985), INSEE, (Schwert 1990), (Shiller 2000), S&P, (Homer, Sylla, 1998), US Historical Statistics, Federal Reserve, STAT-USA, US Bureau of Labor, (Dimson, Marsh, Staunton, 2001), UK Office of National Statistics, Bank of England.
Chart 12: value of an investment in stocks relative to long term trend, monthly values
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Source: after (Arbulu 1998), Euronext, (Chabert, 1949), (Lévy-Leboyer & Bourguignon, 1985), INSEE, (Schwert 1990), (Shiller 2000), S&P, STAT-USA, US Bureau of Labor.  NB: on this chart, the position of the French stocks curve has been adjusted so that the average of its logarithm is equal to 0 in the 1965 - 2005 period.
This regularity does not contradict the law of log-normal returns on an efficient market:
· it applies to returns in constant currencies, whereas the law of log-normal returns applies to returns in nominal currencies; these two measures of return have different properties (for instance concerning autocorrelations, which indicate to which extent past and future returns are correlated);
· to yield an acceptable risk / return ratio, an arbitrage strategy based on this long term regularity must be implemented on time spans much longer than most market participants’ timescales
.
In some measure, this regularity can be justified by macroeconomic arguments at cruise speed.

Stock prices are the sum of discounted expected cash flows.  Companies’ net income, historically, represent a more or less constant fraction of GDP; consequently, stockholders’ cash flows, which represent at cruise speed a constant proportion of net income, grow like GDP.  Their discounted sum (at a fixed discount rate at cruise speed), which is the price of stocks, thus grows like GDP.  To get stocks’ global return, one has to add net income (which historically represents 6% of stock prices), to subtract reinvested net income and to take into account new stocks issues
.  One thus gets a theoretical growth in the value of the investment somewhat lower than GDP growth plus 6%, which is consistent with the observed growth, equal to 6.6% plus inflation.

Stocks’ position within their “tunnel” is somewhat linked to long term interest rates and inflation: over the past two centuries, stocks have almost never been in the higher part of their “tunnel” when “real” long term interest rates (i.e., long term interest rates minus inflation) have been far away from 3% (cf. chart 13).  Nevertheless, this relationship has been weak (cf. chart 14: R²=0.21).

Chart 13: value of an investment in US stocks relative to its long term trend, as a function of “real” long term interest rate, for each year
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Source: after (Schwert 1990), (Shiller 2000), S&P, (Homer & Sylla, 1998), US Historical Statistics, Federal Reserve, STAT-USA, US Bureau of Labor.
Chart 14: value of an investment in US stocks relative to its long term trend as a function of the absolute value of the “real” interest rate minus 3%, for each year
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Source: after (Schwert 1990), (Shiller 2000), S&P, (Homer & Sylla, 1998), US Historical Statistics, Federal Reserve, STAT-USA, US Bureau of Labor.
4.2 Investment in French stocks

Before 1914, investments in French
 and US stocks yielded equal global returns in constant local currency, although French stocks began loosing some ground at the turn of the century.
Between 1914 and 1965, the value of an investment in French stocks was divided by a factor around 100 compared to the investment in US stocks (both investments being considered in constant local currency).  This is obviously a consequence of WWI and WWII
, which impacted France much more than the USA.

This factor 100 also represents approximately the loss of value of the French Franc compared to the US $, which means that in nominal currency both investments yielded much closer global returns (cf. chart 15).
In the 19th century, while military defeats followed by foreign occupations and violent political changes periodically sent the value of French stocks plummeting, investors always ended up recovering their losses.  On the contrary, WWI and WWII were no-return adventures to stock investors.

Since 1965, the third curve on chart 15 has been winding around a horizontal line: French and US stocks have been yielding the same global return in constant local currency (as well, by the way, as in nominal local currency or in French Francs).  Therefore, on the basis of the last 40 years, we will assume that the investment in French stocks winds inside a “tunnel” around the same long term trend as the investment in US stocks
, growing by 6.6% plus inflation.  Chart 12 shows that, in August 2006, French stocks were higher above the long term trend than US stocks.

In the 1965-2005 period, the width of the “tunnel” is the same for French and US stocks.
Chart 15: value of an investment in French stocks relative to the value of an investment in US stocks, measured in different ways
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To our knowledge, there is no series of the value of an investment in British stocks in the 19th century comparable to those we use for the USA and France, which is unfortunate since the UK was the economic and financial superpower of that time.

In the 20th century, British stocks appear to have followed an pattern intermediate between French and US stocks (chart 10 and chart 11), which is not surprising since the UK was impacted more than the USA but less than France by the two major events of that period, WWI and WWII.

5 Housing

5.1 Home prices in France and Paris
5.1.1 History in short, 1840-2005

Chart 16 shows the value of an index of home prices in France and in Paris, relative to disposable income per household (averaged on all French households).

In Paris, prior to 1914, this index reflects the value of whole rented buildings, which from the point of view of investors were an alternative to government bonds.  Although the effects of the 1848 revolution do not appear clearly
, those of the 1870 defeat do: since buildings were arbitraged against government debt, the rise in interest rates (cf. note 9) decreased their value.
At the onset of WWI, as part of the social chapter of war plans
, a moratorium on rents, equivalent in practice to a rent freeze, was implemented.  Since war inflation multiplied consumer prices by 3 from 1914 to 1918, buildings lost two thirds of their value in constant currency during the war.  After the war, by fear of unpopularity, governments didn’t lift rent controls, which during the interbellum were alternately alleviated or reinforced by a succession of laws.

The sharp increase in the price of buildings occurred in the first half of the 1930’s has two causes.  A first cause is that rent controls were alleviated in the late 1920’s, but the main cause mentioned by the authors of that time
 is that investors, having rediscovered stock price volatility after the 1929 stock market crash, sought refuge into the supposed security of property investment
.  The 1935 turning point coincides with a compulsory 10% rent cut imposed by government decree as part of an openly deflationary policy.
In 1939, as in 1914, rent controls were enforced.  The increase in home prices for the first part of the war is surprising at first sight, but can be explained
 by the abundance of liquidity which could not be spent in consumption goods (which were rationed) and thus could only be invested (stock prices show a similar pattern, and even more so gold prices)
.
Rent controls were not significantly alleviated until 1948.  Since WWII generated an inflation even higher than WWI did, buildings lost even more of their value in constant currency from 1939 to 1950 than from 1914 to 1920.
In 1948, rents had become so low in real terms that that the average worker was said to spend more money to pay for his cigarettes than for his rent.  That year, a law, though keeping some rent controls, gave landlords more freedom.  Its result was that from 1950 to 1965 the home price index (which after WWII represents not anymore whole buildings, but individual apartments or houses) grew sharply as a proportion of the average disposable income per household.

That fast growth ended in 1965, which thus appears as a turning point: from that year to 2002, the home price index, relative to disposable income per household, has been winding around a horizontal long term trend, inside a «tunnel» centred on this trend and 20% wide (between 10% below the trend and 10% above it)
.  We will consider that this 35 year stability is a «historical regularity».

An exception occurred when home prices in Paris (and to a lesser extent in its suburbs and in a few other parts of France) sharply increased in the late 1980’s and then decreased in the early 1990’s.  Nevertheless, during this period, home prices in the rest of France remained inside the “tunnel”.
Since 2000, home prices have been increasing sharply in all of France, so that in 2006 the home price index, relative to the average disposable income per household, is 70% higher than the level around which it had been winding for the preceding 35 years.

A similar phenomenon occurred in the USA and the UK in the same period of time (chart 17).
Exhibit 1 looks in more detail into the comparison of French and British home prices in the long term.

Chart 16: home price index (France and Paris) relative to disposable income per household (France)
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Source: CGPC after INSEE, notaries’ databases, deseasonalized Notaires-INSEE indices, (Duon, 1946), (Toutain, 1987), Villa.  Cf. exhibit 3.
NB: the denominator of both ratios is the disposable income per household in all of France.

Chart 17: international comparison, home price index relative to disposable income per household
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Chart 16 (as well as, to a lesser extent since it covers a shorter period of time, chart 17) must be considered with caution: it compares a home price index, which is not an average price
, with an average income.  In addition, the denominator of the ratio for Paris is the average income in all of France, which may have grown at a different pace from the average income in Paris, even more so in the long term.  It seems that the high values of the Paris ratio before 1914 stem from these factors much more than from a high average price / average income ratio prior to WWI
.

Similar considerations may explain the differences between the long term trends of home price indices in various countries mentioned in exhibit 3, § A.1.3.
5.1.2 Link with income per household: in space as well as in time

In addition to having been linked in time from 1965 to 2000, home price indices and average income are narrowly linked in space, as chart 18 gives a spectacular example. Cf. (Friggit, 2001) and (Friggit, 2005, 3).

Chart 18: average home price as a function of average gross taxable income per household, for the twenty districts («arrondissements») of Paris
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Source: after notaries’ databases and Direction Générale des Impôts – Filocom (Ministère de l’Équipement).
5.1.3 Apartments versus detached houses

No apartment was sold by the unit prior to WWI (apartments were sold only as part of whole buildings sold in one piece), and very few were between WWI and WWII.
After WWII, apartment and detached house prices followed different patterns
:

· in the 1950’s and early 1960’s, apartment prices grew faster than detached house prices; a most likely explanation is the combination of two factors: on one hand rental (as opposed to owner occupancy) was much more common
 for apartments than for detached houses, and on the other hand, just as rent freezes had devalued rented dwellings much more than owner occupied ones, their relaxation by the 1948 law revalued the former much more than the latter: consequently apartment prices grew faster than detached house prices;
· from the mid-1960’s to 2001, apartment prices grew slower than detached house prices, by around 1.5% per year
, including at a local level; it seems that households voted with their wallet in favour of individual, rather than collective, housing;

· since 2002, for the first time in more than 35 years, the apartment price index has been growing faster than the detached home price index in the region of Paris (minus Paris, where there is almost no detached house) as well as in «province» (France minus the region of Paris) (cf. chart 19); at a local level, this inversion is observed in 2/3 of «departments»
; a possible explanation is that investors, realizing after the 2000 stock market crash that stocks are volatile after all and seeking shelter in the supposed security of property investment, would have increased their demand in housing
; since they traditionally invest in apartments much more than in detached houses, that would have increased the price of the former more than that of the latter;
· by early 2006, the difference in their growth rates was decreasing, which might reflect housing investor fatigue.
Chart 19: apartment price index relative to detached house price index
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5.1.4 Home price index and rent index

Besides the home price / average income ratio, the rent / home price ratio, i.e. the gross rental return is a widely used indicator.  Nevertheless, its observation in the long term poses several difficulties.
· Since rents, contrary to home prices, are not government registered, long term data are less widely available.  INSEE’s rent index, the only consistent long term rent index for France, begins only in 1949 and covers the whole of France but not specifically Paris.  Prior to 1949, data are patchy (for instance, series of “workers’ rents” or “bourgeois’ rents” in Paris are of dubious help for building a comprehensive index for Paris if one does not know the proportions of “bourgeois” and “workers”) and their scope is sometimes fuzzy, since rents and expenses paid by tenants were clearly separated only after 1914.
· The rent index and the home price index do not cover the same housing stocks: the rent index covers only rented housing, whereas the home price index covers all housing; if one considers all of France, since rented housing comprises a much higher proportion of apartments (as opposed to detached houses) than the home price index covers, and since apartments have been steadily losing value relative to detached houses from 1965 to 2001 (cf. § 5.1.3), blindly dividing the rent index by the home price index provides a result significantly distorted by structure effects
.

· Stock price analysis widely uses the earnings to price ratio (or rather its inverse, the price earning ratio, or PER); nevertheless, gross rental return is rather the equivalent of a sales to price ratio.  It’s significantly different from stocks’ earnings to sales ratio since operating expenses are not at all negligible (they represented around 40% of rent in Paris in the 1990’s) and do not grow like rents.
For all these reasons, long term analysis of the rent to home price ratio may lead to confusion if performed with insufficient caution.

That being said, since rents have been growing much slower than home prices lately, the rent to price ratio has reached very low levels in 2005.

5.1.5 Other properties of home prices from 1965 to 2005

In order to search long term series for clues about the current home price process useful for predicting the foreseeable future, one has to study a period long enough to provide enough statistical material, and similar enough to the current and coming period.
We assume
 that the monetary environment will remain stable in the foreseeable future, ensuring low inflation and, on average, low interest rates.
The period prior to 1914 enjoyed low inflation, and in that respect it can be considered as quite similar to the past 20 years and to the coming decades.  Nevertheless, it can hardly be chosen as a basis for analysing the current home price process: in Paris (only place for which we have a consistent home price index in that time) the housing market was purely a investor’s market in entire rented buildings, owner occupancy being almost non existent; in addition, data are missing for many series.

The 1914-1965 period included the upheavals generated by WWI and WWII, in terms of inflation and interest rates as well as rent controls, and as such is too much abnormal to be used as a basis for describing the current home price process.

The remaining period, 1965-2005, marks a return to some normality in home prices (as well as in stocks by the way).
Nevertheless, it suffered very high inflation from the mid-1970’s to the mid-1980’s, as well as very high interest rates from the mid-1970’s to the mid-1990’s.  Therefore, one could consider dispensing with the years of abnormal inflation or interest rates and studying only years 1985-2005 or 1995-2005.
Unfortunately, these remaining periods are too short (20 or 10 years) to provide enough statistical material.  Studying variations in space rather than in time might compensate for the shortness of the period but, bar a few exceptions, long or even medium term regional data are generally too patchy to provide the necessary statistical matter.

One has thus to choose between two evils.  We chose to use the entire 1965-2005 period as basis of our analysis.  Clearly, there is a risk that the 1975-1995 high inflation years might have induced features in the price process which might not be repeated into a more stable future.

The main characteristics of the home price process can be summarized as follows.
a) 1 year autocorrelation is high.
The most striking property of the home price process is that 1 year home price variations are highly autocorrelated (cf. chart 20).  The autocorrelation decreases when the time scale increases, and is negative for 4 year and 5 year variations in constant currency.
Chart 20: autocorrelation of changes in home prices on various time scales
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Source: CGPC after the index described in exhibit 3.
This suggests the presence of “trends” during which home prices grow faster than average for several consecutive years, then slower than average (and possibly negatively) for several consecutive years again.  Such “cyclicity” (in a non-periodic sense) would be consistent with imitation phenomena: rises “generate” further rises, and falls “generate” further rises, in both cases until a “trend reversal” happens.

This also clearly signals that housing investment does not follow the law of log-normal returns, contrary to stock investment.  This is no surprise since the housing market is poorly arbitraged, contrary to the stock market.

b) Correlations with other variables appear low, including with interest rates or supply and demand parameters.
Causalities in a time process can be tested by regressing the changes in the variable with respect to changes in other quantities assumed to have a potential influence on it, possibly after a certain lag.

The determination coefficient R² of the simple or multiple regressions we’ve tried on the basis of the time series we had, using time scales from 1 to 5 years, has never been very high.  Since the length of the period (40 years) is quite short, multiple regressions quickly reach their limits.

In particular, home price variations have been little correlated with variations in stock
 and bond prices.  As well, returns on an investment in housing have been little correlated with returns on investments in stocks and bonds.  This signals the diversifying power of housing with respect to these assets.

Multiple regressions of changes in home price (nominal of real) with respect to changes in interest rates (nominal or real), households’ disposable income
 (nominal or real), supply (measured by the number of dwellings) and demand (measured by the population of the number of households) also yield poor determination coefficients R².

The low correlation of home prices with bond prices implies a low correlation with interest rates which is somewhat contrary to common sense, since a high proportion (higher than half) of the amount of housing purchased is financed by mortgages.  Using “real” (net of inflation) interest rates instead of nominal interest rates does not change the result
.
Several explanations can be imagined:

- the impact of interest rate variations may be hidden by other non-correlated phenomena, such as imitation (cf. above) or by often concomitant phenomena (for instance, lower rates often coincide with lower economic growth thus lower households’ income),
- to some extent, “épargne-logement”, a special savings plan which includes an embedded mortgage interest rate option, has reduced average mortgage rates during the high market interest rate period;

- “real” interest rates might be too rough a measure of the extent to which high inflation expectations have dampened the impact of high interest rates on home prices from 1975 to 1985.

An illustration of the low correlation between home price indices and market interest rates (nominal or real) is that the affordability index curves shown on charts 21 are no “flatter” than the simple ratio: home price index / disposable income per household shown on chart 16.

Charts 21: affordability index at nominal interest rate and at real interest rate

[image: image21.emf]Affordability index

at nominal interest rate

Basis 1965=1

0,6

0,7

0,8

0,9

1

1,1

1,2

1,3

1,4

1,5

1/1/651/1/661/1/671/1/681/1/691/1/701/1/711/1/721/1/731/1/741/1/751/1/761/1/771/1/781/1/791/1/801/1/811/1/821/1/831/1/841/1/851/1/861/1/871/1/881/1/891/1/901/1/911/1/921/1/931/1/941/1/951/1/961/1/971/1/981/1/991/1/001/1/011/1/021/1/031/1/041/1/051/1/061/1/071/1/081/1/091/1/10

France

Paris

Region of Paris

Province

Auxtunnel 1

[image: image22.emf]Affordability index

at real interest rate

Basis 1965=1

0,6

0,7

0,8

0,9

1

1,1

1,2

1,3

1,4

1,5

1/1/651/1/661/1/671/1/681/1/691/1/701/1/711/1/721/1/731/1/741/1/751/1/761/1/771/1/781/1/791/1/801/1/811/1/821/1/831/1/841/1/851/1/861/1/871/1/881/1/891/1/901/1/911/1/921/1/931/1/941/1/951/1/961/1/971/1/981/1/991/1/001/1/011/1/021/1/031/1/041/1/051/1/061/1/071/1/081/1/091/1/10

France

Paris

Region of Paris

Province

Auxtunnel 1


Source: after INSEE, notaries’ databases, deseasonalized Notaires-INSEE indices, Banque de France, Ixis.
Note: these charts aim at showing the impact of interest rate variations on households’ property purchasing power.  Basis 1965=1.

· The «affordability index at nominal interest rate» reflects the quantity of existing housing a household can purchase for a given monthly mortgage payment relative to its income.  It is assumed that, in 1965, the purchase was financed 50% by a mortgage (15 year fixed rate), 25% by home resale and 25% by financial savings (which are assumed to grow in time like income).

· The «affordability index at real interest rate» is similar but assumes that the mortgage interest rate is equal to the nominal interest rate minus the inflation rate.  This is fancy (in part because real interest rate can be negative when inflation is high) but partly reflects the impact of expected inflation (assumed equal to past 12 month inflation) on the initial mortgage payment accepted by borrowers and lenders.

These charts do not take into account:
- changes in the average duration of mortgages, which has been increasing for the past 20 years and thus has increased affordability, in a proportion which nevertheless must be relativised (at current mortgage conditions, an increase in mortgage duration from 15 to 20 years increases by around 15% the capital borrowed and - since only slightly more than half of the amount of housing purchases is financed by mortgages - increases by only around 9% the affordability index;

- changes (small in the long term) in the spread between mortgage rates and government bond interest rates (which are used to build these charts);

- changes in subsidies and taxation related to dwelling purchases (historically much more stable for existing dwellings, which are the basis of our home price index, than for new dwellings).

In the USA, returns on investments in housing and interest rates are historically much better correlated.  Several explanations can be found: mortgages finance a higher proportion of the amount of housing purchased in the USA than in France, monthly mortgage payments are more sensitive to interest rates since initial loan duration is higher, mortgage prepayment is cheaper, etc.

Concerning the sensitivity of changes in home prices to supply and demand, we tried
 an analysis in space, by regressing changes in home prices in the various French regions with respect to construction and changes in population
.  An advantage of such an analysis is that, since mortgage conditions are approximately the same all over the territory, their impact on the result is small.  In addition, during the short periods considered (1994-1999 and 1999-2004), income variations in the various regions were similar and may thus be neglected.  The result is either low determination coefficients or decent ones, but with low sensitivities to construction or population increases.

c) A highly autogeneous process

When considering the French home price process, the contrast between its high 1 year autocorrelation and its low correlation with other variables appears striking.  Beyond its “imitative” features, it appears complex and not simply linked with any other one.  This presents investors with a guarantee of diversifying power.

Nevertheless, one should stress once more that the 40 year series used here supply quite a poor amount of statistical matter, even more so if one considers that they include a period of high inflation and interest rates which may not be representative of the foreseeable future.  More significant results may emerge in the coming decades as longer time series become available.
5.2 Amounts of transactions

In addition to home prices, one can reconstitute amounts of property transactions in France since 1826, thanks to government records of the amounts of property transaction taxes collected (cf. chart 22).  Data for some years are missing nevertheless.

This total amount of property transactions includes not only dwellings, but also commercial property, and land when taxable.  In the early 19th century, land was still by far the main productive asset.  The decrease in the amount of property transactions as a % of GDP in the 19th century can thus be interpreted as a consequence of the decrease in the weight of agriculture in GDP.

In the late 1940’s, the low level of the amount of transactions on chart 22 can be considered as a consequence of low property prices (as well as high transaction taxes, which both deterred transactions and incited to tax evasion through price dissimulation).

A tax reform in 1999 led to taxing transactions which previously either were not taxed or evaded a much higher tax rate.  It thus optically increased by 1 point of GDP the amount of property transactions relative to GDP.  Nevertheless, even after correcting for that phenomenon, the growth in the amount of transactions since the 1990’s has been sharp: the amount of transactions not taxed at 0.60%
 (which consist approximately of 80% existing dwellings, 15% existing commercial property and 5% constructible land) has doubled as a proportion of GDP in the past 10 years.  This mostly reflects the growth in home prices in the same period of time.

Chart 22: total amount of property transactions as a % of gross domestic product
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5.3 Investment in housing in Paris

As exposed in exhibit 3, the value of an investment in property is even more trickier to reconstitute that home prices, since it incorporates quantities (rents and operating expenses) which contrary to home prices are not registered officially, and the definition of which has changed in time; in addition, rented dwellings have specific characteristics (more apartments as opposed to detached houses; more small as opposed to large apartments; etc.).

Nevertheless, it is possible to reconstitute, for long term analysis purposes, an index of the value of an investment in existing (as opposed to new) housing in Paris since 1840 (cf. chart 23).
At least in the 1965-2000 period, the global return of investments in other properties (apartments as well as detached houses) elsewhere in France seems to have been quite similar in general, the balance between rental return and capital return being nevertheless variable (in general, apartments have provided higher rental return and lower capital return than detached houses)
.
The main factor of volatility in the value of this investment is capital return, compared to which rental return is quite stable.  Thus, the main turning points in the value of the investment in housing are the same as for home prices.

From 1965 to 2000, home prices have been growing in the long term like the average disposable income per household, which is the disposable income of all households divided by the number of households.  The former quantity, on average in the long term, grows like GDP.  The number of households currently grows by 1% per year in France.  The long term trend growth in home prices is thus equal to GDP growth minus 1%.

Assuming a long term GDP growth of 2.5% per year plus inflation, we get a home price index trend growth of 1.5% per year plus inflation.  By adding a trend net rental return of 3.3%
, we get a trend global return equal to 4.8% per year plus inflation
.
This return is calculated based on a non leveraged investment.  See note 49.
6 Synthesis: 200 years of various investments

We compare here the values of various investments, from the point of view of a French investor (i.e., an investor whose account currency is the French currency).  All assets are French except for US stocks, the value of which has been converted into French currency at market exchange rate.

6.1 Values in constant currency

Chart 23 provides a recap of what has been presented above.
· Gold has kept its purchasing power for two centuries, except for exceptional periods.

· Whereas fixed income assets provided decent returns and low volatility before 1914, they lost much of their value in constant currency between 1914 and 1950.  For the 30 years which followed 1950, they barely kept their value in constant currency.  Only since 1980 have these investments been providing a return consistently higher than inflation.

· US stock investment, even considered in French currency, has been providing a very steady return above inflation for all the period.

· French stock investment has been providing the same steady return, except for the 1914-1965 period, during which its value was divided by a factor close to 100 compared to that of a US stock investment.

· Housing in Paris was deeply impacted by rent controls enforced during WWI and WWII.  It recovered only in 1965.  From that year to 2000, it followed a stable trend, except for to its late 1980’s rise and consequent early 1990’s fall.
Chart 23: value of various investments, constant French currency
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Source: after (Arbulu 1998), Euronext, (Vaslin, 1999), (Loutchitch, 1930), Ixis, Banque de France, ECB, notaries’ databases, Notaires-INSEE indices, (Duon, 1946), INSEE, (Schwert 1990), (Shiller 2000), S&P, World Gold Council, (Officer, 2002).
6.2 Return - volatility couples

Return being in principle the counterpart of risk, both must be considered together.  Nevertheless, risk is a complicated notion since it includes, on top of price risk which can be measured by volatility but also in more elaborate ways, other aspects such as liquidity which contribute to risk in a less easily measurable way.

For the sake of simplicity, we will limit ourselves here to the volatility component of risk.

6.2.1 Past return – volatility couples

Because of both World Wars, the past 200 years must be divided into 3 parts.  The first watershed year is obviously 1914.  We chose 1965 as the second one, since in that year both French stocks and French home prices returned to long term normality (for fixed income investment, the return to normality happened 20 to 30 years later).

Charts 24 show the return-volatility couples for various investments in the 1840-1914, 1914-1965 and 1965-2005 periods, from the point of view of a French investor.
For a given period of time, volatility and return hierarchies are quite parallel, which suggests that markets may be somewhat arbitraged in the long term.  The exceptions to this rule can be explained quite easily.

In the 1840-1914 period, the high volatility of the investments in bonds and stocks, relative to the investment in housing, can be explained by technical factors:
- the series for bonds and stocks were built from monthly values, each month of the year having the same weight,

- whereas the series for housing de facto weights each month of the year proportionately to the amount of transactions (which crumbled in times of crisis), which tends to lower volatility.

In the 1914-1965 period, the exceptions to the rule would disappear, or at least be reduced, if components of risk other than volatility were taken into account:

- the risk borne by the investment in housing included not only volatility (i.e. price risk), but also a huge liquidity risk component: transaction taxes were very high for most of the period, rent regulations made expelling tenants in default on their rent impossible or at least difficult in many cases while vacant housing sold at a very high premium compared to occupied housing, the frequent changes in rent laws constituted a risk by themselves;

- on the contrary, the risk of the investment in gold would appear lower than suggested by its high volatility, which results mostly from the Occupation period, if one were taking into account the (sometimes life-saving) security this highly liquid, easily concealable, divisible, universally accepted asset brought in such a troubled period.
In the 1965-2005 period, the low return of stocks, compared to housing, results mostly from both ends of the period: relative to their respective long term trends, in 1965, stock prices were high whereas home prices were in line; on the contrary, in 2005, home prices were high, whereas stock prices were in line.

In that period, gold is an exception, since its very high volatility is not compensated by a high return.  Nevertheless, gold is less and less considered as a financial asset.
Charts 24: return and volatility, from the point of view of a French investor
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Source: after (Arbulu 1998), Euronext, (Vaslin, 1999), (Loutchitch, 1930), Ixis, Banque de France, ECB, notaries’ databases, Notaires-INSEE indices, (Duon, 1946), INSEE, (Schwert 1990), (Shiller 2000), S&P, World Gold Council, (Officer, 2002).
NB: “Volatility” is the standard deviation of the 5 year returns.  We use the volatility of the 5 year returns instead of that of the usual yearly returns because, since the time series are yearly averages, the volatility of yearly returns is somewhat biased
.  All returns are considered in nominal French currency.
6.2.2 “Trend” return and volatility couples
In order to filter out the temporary abnormalities mentioned above, we have calculated “trend” return and volatilities (chart 25), based on the following assumptions:

· inflation: +2% per year,

· yearly returns on investments:

· gold: inflation + 0% (cf. § 2),

· short term fixed income: inflation + 2% per year
,

· long term fixed income: inflation + 3.5% per year (cf. § 3 – we took the 19th century as model, since it presents a low inflation monetary environment close to the one the euro has brought, is intended to bring and is anticipated
 to bring),

· (non leveraged) housing in Paris: inflation + 4.8% per year (cf. § 5.3),

· French and US stocks: inflation + 6.6% per year (cf. § 4.1 and § 4.2),
· 5 year return volatility:
· (non leveraged) housing in Paris, French stocks and US stocks: same as observed in the 1965-2005 period,
· short and long term fixed income investment: lower volatilities than those observed in the 1965-2005 period (since we do not expect the turmoil caused by the high inflation of the 1975-1985 period to repeat itself), chosen to provide return-volatility couples consistent with those of housing and French stocks,
· gold: problematic assessment, since on one hand we don’t expect the troubles caused by gold’s past monetary status and its 1971 end to occur again and on the other hand we hesitate to assume that gold’s return-volatility couple will be consistent with those of other assets, since it’s less and less considered as a financial asset; nevertheless, for lack of a better solution, we have resorted to the latter assumption.
Chart 25: return and volatility from the point of view of a French investor, trend values
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On this chart, US stocks bring French investors the same return as French stocks but a higher volatility (stemming from the exchange rate risk).  Nevertheless they could still be attractive to French investors because of their diversifying power (cf. exhibit 2).

6.2.3 Leveraging

As a whole, in terms of return and volatility, investment in housing appears intermediate between investments in stocks and bonds in charts 24 and chart 25.
This results partly from the fact that we measured these investments before any leveraging
 of the purchase.

Stock purchases
 are not leveraged usually, but stocks are leveraged per se, since companies usually finance themselves both through debt and equity.  On the contrary, housing purchases are generally financed partly by debt but housing is not leveraged per se.  Thus, in general, in economic terms, both companies and housing are leveraged, but not at the same level of ownership.

Assuming the investment in housing is leveraged (at a low enough interest rate) would increase both its return and its volatility, and thus shift its position in charts 24 and in chart 25 to the right and upwards
, closer to the investment in stocks.  A highly leveraged investment in housing may even provide higher long term returns and volatility than a non leveraged investment in stocks
.
6.2.4 Management and transaction costs and taxes
Another important aspect is management and transaction costs.  We have neglected them up to now, with the important exception of housing transaction costs, which our series of the value of an investment in housing takes into account.
As far as stocks are concerned, studies
 have shown repeatedly that professional money managers on average don’t beat the market, i.e. don’t increase return without increasing volatility, and that it’s almost impossible to select in advance those who will beat the market, because money managers’ past performance almost never helps forecast their future performance.  Nevertheless, many investors choose to entrust their stocks to professional money managers (for instance via mutual funds).  This usually costs them 1% to 2% of capital per year
.  Stocks’ trend return, after these costs, is lowered from 6.6% plus inflation per year to 4.6% to 5.6% plus inflation per year, not taking into account additional transaction costs if any.

On the other hand, entrusting a dwelling to a property manager usually costs around 10% of rent, say around 0.6% of capital for an apartment in Paris based on long term rent to price ratios.  The trend return is thus lowered from 4.8% plus inflation to 4.2% plus inflation.  One can see that on average property managers cost one third to one half money managers’ cost
.
Thus, management and transaction costs may significantly reduce the returns mentioned above, even more so for stocks than for housing.
Finally, another obviously important aspect which we neglect completely in this paper is taxes
, which have changed considerably for the 200 year period studied, and which differ widely depending on the asset, the component of return (capital gain or yearly income), the investor (high- or low-income individual, company), the country, the time horizon, etc.
7 Conclusions for investment optimisation

Investment choice depends on expected return and risk, which is often approximated by volatility, but also on many other considerations: taxation of course, but also possible leverage, divisibility, liquidity, extent to which the market is arbitraged, practical value
.  In addition, many of these characteristics may depend on the investor’s preferred time horizon
.  There is no “good” investment in the absolute: an investment is good only if it provides the investor with the mix of characteristics that fits him best.

Such long term investor with enough capital and borrowing potential will be in a position to take advantage of the diversifying power of rented housing with respect to stocks, and will increase its return by leveraging it; such other long term investor will prefer the high after-tax expected return of some regulated and subsidized savings plan; such short term investor will prefer the security of government bills; etc.
An abundant literature analyses the various possible choices.

Nevertheless, it frequently omits a non negligible aspect of long term investment choice, say when an asset (such as stocks or housing) follows a “mean reversion” process
, the position of its price with respect to its long term trend at the time of the purchase: when purchasing when the price is above its long term trend, the investor loses a potential long term capital gain, and vice versa.
Since stocks provide a trend return (6.6% plus inflation) so much higher than bonds, and since their value is almost never lower than half their trend return, in the very long term (20 years and more) bonds are almost never preferable to stocks, even when stock prices are close to the “ceiling” of their “tunnel”.
On the contrary, housing, when leveraged, usually provides in the long term return-risk couples comparable to those of stocks.  Therefore, in the long term, arbitraging between housing and stocks depending on their position relative to their long term trend (cf. chart 26) may enhance the global return-risk couple

.
Chart 26: Paris home price index and stock investment relative to their respective long term trend
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Source: after (Arbulu 1998), Euronext, INSEE, notaries’ databases, Notaires-INSEE indices.
Let us consider two examples.

Example 1

Based on the regularity shown in § 4, since stock prices, at their highest, were in 2000 100% above their trend value, the expected long term return of stocks purchased at that time was 6.6% per year plus inflation, divided by 2.  For a 20 year investment, based on 2% inflation, it was thus (1+6.6%+2%)^20 / 2 -1 for the 20 year period, say (1+6.6%+2%) / 2^1/20 -1 = 4.9% per year.  At that time, since housing prices in Paris were close to the long term trend evidenced for the 1965-2000 period in § 5.1, a non leveraged investment in housing in Paris had an expected long term return of 4.8% plus inflation, which is higher, and in addition historically provided a lower volatility: as a long term investment, Paris housing was preferable to stocks.  Leveraging it provided an even higher expected return (as well as a higher volatility).
Example 2
Following the same reasoning based on the regularity shown for the 1965-2000 period in § 5.1, in 2006, since home prices are 70% above their trend value, the expected long term return of an apartment purchased (without mortgage) in Paris is 4.8% plus inflation per year, divided by 1.7.
Based on a CPI growing by 2% per year, it is, for a 20 year investment, (1+4.8%+2%) / 1.7^1/20 -1 = 4.0% per year, and, for a 10 year investment, (1+4.8%+2%) / 1.7^1/10 -1 = 1.3% per year if transaction costs are depreciated on 20 years, or (1+4.3%+2%) / 1.7^1/10 -1 = 0.8% if transaction costs are depreciated on 10 years.  Thus, since mortgage rates are currently much higher than 1.3% per year, and rather close to 4%, leveraging a home purchase in 2006 can be expected to destroy capital at 10 years, and barely maintain its return at 20 years.  In 2006 again, since stock prices are around 20% above their long term trend, their expected long term return at 20 years is around 1% below the long term trend return, say, based on 2% inflation, 6.6% + 2% - 1% = 7.6%.  It is thus higher than housing’s expected return by 7.6% – 4.0% = 3.6%.  Since (1+3.6%)^20 = 2, the expected value at 20 years of an investment in stocks is twice that of an investment in housing.  Since in addition stock prices have almost never fallen below half their trend value (cf. § 4), and since housing price volatility is much lower than stocks’, the probability that the value of the investment in housing be higher that the value of an investment in stocks is very low.  Thus, at a 20 year horizon, an investor who chooses stocks against housing doubles the expected value of his capital with little risk of decreasing it.

These examples are based on the assumption that housing prices will revert to the level they followed relative to disposable income per household in the 1965-2000 period
.  That can certainly be discussed.

The regularity evidenced for US stocks in § 4 has been satisfied for 200 years in spite of technical revolutions, demographic transformations, wars of many types, etc.  As a consequence, it can safely be considered as a good basis for extrapolation.

In the case of home prices, the situation is certainly less clear: a 35 year (1965-2000)
 regularity is obviously a less solid basis for extrapolation than a 200 year one.  Nevertheless, it constitutes at least a serious reason to consider the possibility that home prices might fall by 40% (=1-1/(1+70%)) relative to disposable income per household in the coming years, and not to be surprised if such a possibility materializes.  Fragile investors should beware, and behave consequently.
Let’s not forget the stock market “exuberance” in the late 1990’s.  Investors who were surprised by its ensuing crash could blame only their own ignorance of long term regularities.

Exhibit 1: comparing French and British home prices in the long term
a) “Standard” home prices

Comparing home prices in two different countries is a highly complex task: one has first to decide whether to compare the price of two supposedly representative and comparable homes located in each country, or to compare average home prices.  In the former case, the choice of the compared homes is not straightforward at all.  In the latter case, the average price can be weighted by the flow of transactions, or re-weighted in various ways, such as in proportion to the structure of all the existing homes.  When considering time series, the more so in the long term, additional choices have to be made.  Finally, the information available in the long term is often patchy and turns out to be a major constraint.

We compare here synthetic “standard” home prices, calculated by multiplying an average price a given year by a home price index.  This choice certainly leaves room for effects one would prefer to filter out (mostly structure effects) but it results from constraints on the availability of data in the long term.

For France, the standard home price is equal to the average price of existing homes sold in 2000 time the home price index.

For the UK, the standard home price is equal to the average mix-adjusted price of homes sold in 2002 time the home price index, the source for both being the government (ODPM-DCLG index for the most recent years).  We also use the average home price published by Halifax.  The fragility of the notion of standard price is illustrated by the difference between these two values: in 2005, the former was 12% higher than the latter.
b) GDP and households’ income in the UK relative to France in the past 50 years: the V curve
When comparing home price evolutions in France and the UK, one has to remember that the UK’s economy gravely underperformed France’s in the 1960’s and 1970’s, then recovered and slightly overtook it in the early 2000’s.
The exchange rate plays a role in the comparison, since it was volatile (cf. chart 27).  In particular, the £ suffered two low points in the period, in the late 1970’s (coinciding with a time of deep economic crisis), and in the mid 1990’s, after foreign exchange markets forced the £ out of the European exchange rate mechanism in 1992.

In the 1950’s, the UK’s GDP per person fell below France’s at market exchange rate (cf. chart 28), for the first time in centuries.  In the 1970’s, the currency crisis added to the economic crisis, so that in 1976, the UK’s GDP per person was only 59% of France’s at market exchange rate.  The UK was by then “the sick man of Europe”.  In the 1980’s, and till the mid 1990’s because of the 1992 £ crisis, it hovered around 80% of France’s at market exchange rate.  Only in the late 1990’s did it equal France’s and finally exceed it – by not that much anyway: only by 6% in 2005.
Incomes per household show a similar V shaped pattern during the second half of the 20th century (cf. chart 29): relative to France’s, the UK’s disposable income per household fell during the post-WWII period until the mid-1970’s, then steadily recovered to the point of exceeding it around 2000.

In nominal currencies at market exchange rates, the UK’s disposable income
 per household was 160% of France’s in 1950, 102% in 1960, and only 55% in 1976.  It remained equal to only 80% of it from 1980 till the mid-1990’s, and equalled it only in 1997.  After surpassing it briefly by 20% around 2000, it was higher by 10°% in 2005.

In constant currencies at 2005 exchange rate
, the curve is smoother and its V shape even clearer: the UK’s disposable income per household was 161% of France’s in 1950, 107% of it in 1960, had fallen to 68% of it in 1977, then recovered steadily until equalling it in 2000 and exceeding it by 10% in 2005.  Whereas it grew faster than France’s by an impressive 1.7% per year in the 1977-2005 period, it grew slower by an even more impressive 2.6% per year in the 1960-1977 period (as well as in the whole 1950-1977 period): its 28 year recovery from 1977 to present just compensated for its collapse for the preceding 17 years.  That after a 61% recovery from 1977 to 2005 the UK’s average disposable income per household was higher than France’s by only 10% in 2005 testifies to the depth to which the UK’s economy had floundered with respect to France’s by the mid 1970’s.
Chart 27: exchange rate, French and UK currencies
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Source: after INSEE, Banque de France, ECB, Bank of England, UK Office of National Statistics.
Chart 28: gross domestic product, UK relative to France
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Source: after INSEE, Banque de France, ECB, Bank of England, UK Office of National Statistics.
Chart 29: disposable income per household, UK relative to France
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Source: after INSEE, Banque de France, ECB, Bank of England, UK Office of National Statistics.
c) Standard home prices: the UK relative to France
Because of the V curve just mentioned, although chart 17, chart 30 and chart 31 show that home prices relative to the average disposable income per household didn’t grow much faster in the UK than in France (even more so if one considers Halifax’ index instead of the government’s), chart 31 also shows that in nominal currencies converted at market exchange rates home prices grew much slower in the UK than in France in the 1950’s and early 1960’s, then grew faster from 1977.
Chart 30: standard home price relative to disposable income per household
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Source: after INSEE, Notaires-INSEE indices, Notaries’ databases, Banque de France, ECB, Bank of England, UK Office of National Statistics, UK DCLG, Halifax.
Chart 31: standard home prices in the UK relative to France, various measures
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Source: after INSEE, Notaires-INSEE indices, Notaries’ databases, Banque de France, ECB, Bank of England, UK Office of National Statistics, UK DCLG, Halifax.
Chart 32: standard home prices, France and the UK
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Source: after INSEE, Notaires-INSEE indices, Notaries’ databases, Banque de France, ECB, Bank of England, UK Office of National Statistics, UK DCLG, Halifax.
Chart 33: standard home prices, France and the UK, constant 2005 €
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Source: after INSEE, Notaires-INSEE indices, Notaries’ databases, Banque de France, ECB, Bank of England, UK Office of National Statistics, UK DCLG, Halifax.
As seen in chart 31 and chart 32, from the mid 1960’s to the mid 1990’s, standard home prices in France and in the UK, compared at market exchange rate, never parted from parity for more than a few years.  That means
 that selling a home in the UK to move to France would not increase a Briton’s property purchasing power, except for some exceptional years.
Actually, in constant currencies compared at 2005 exchange rate, the standard home price was higher in the UK than in France in the 1990’s already.  Nevertheless, from 1992 to 1996 this difference was hidden by the 1992 exit of the £ from the European exchange rate mechanism and its subsequent loss of value against the French currency (chart 27).

The 17% jump in the value of the £ against the French currency which occurred in 1997 restored UK nationals’ purchasing power in France.  Since that year, standard home prices have been consistently higher (by 50% to 90%) at market exchange rates in the UK than in France.
Thus, while from 1977 to 2005 the increase in the standard home price was higher in the UK than in France by 143%, this difference can be decomposed as follows:

· the £ gained 12% against the French currency,
· the increase in consumer prices was higher in the UK than in France by 11%,
· the increase in real
 disposable income per household was higher in the UK than in France by 61%,
· the increase in the standard home price relative to disposable income per household was higher in the UK than in France by 22%.

One can see that the main factor is not the last one, but the third one, i.e. the UK’s economic recovery with respect to France in the last quarter of the 20th century, after calamitous 1950’s, 1960’s and early 1970’s.
Concerning the last factor – the fact that the increase in the standard home price relative to disposable income per household was higher in the UK than in France from 1977 to 2005 – several explanations may be sought.

The change in mortgage rates from 1969 or 1977 to 2005, even after correction for inflation, was not more favourable to borrowers in the UK than in France, rather less.  So an interest rate factor does not appear to be a possible explanation.

Another explanation may be a difference in the number of new dwellings built, after correction for the growth in the number of households.  Whereas the numbers of dwellings built in the UK and in France were similar from the late 1950’s to the late 1960’s, the former lagged the latter by around 100 000 per year from 1969 to present (cf. chart 34).  Even after correcting for the slower growth
 in the number of households in the UK (cf. chart 35), the cumulated deficit from 1969 amounts to 1.90 million dwellings (cf. table 1), say 7.3% of the 2005 dwelling stock.
Chart 34: number of dwellings built, France and the UK
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Source: after INSEE, Ministère de l’Équipement, UK Office of National Statistics.
Chart 35: number of households, France and the UK
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Source: after INSEE and UK Office of National Statistics.
Table 1: construction and increase in the number of households, France and the UK, thousands, 1969-2005
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Increase in the number 

of households (a)

Number of 

dwellings built (b)

Difference 

(b)-(a)

France (excl. overseas departments) 9 726 13 060 3 334

UK 7 301 8 733 1 431

Difference 2 424 4 328 1 903


Source : after INSEE, Ministère de l’Équipement and UK Office of National Statistics.
Considered on the 1977-2005 period, the cumulated deficit is almost as big (cf. table 2): 1.75 million dwellings, say 6.7% of the 2005 dwelling stock.

Table 2: construction and increase in the number of households, France and the UK, thousands, 1977-2005
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Increase in the number 

of households (a)

Number of 

dwellings built (b)

Difference 

(b)-(a)

France (excl. overseas departments) 7 452 9 111 1 659

UK 6 161 6 066 -95

Difference 1 291 3 046 1 754


Source : after INSEE, Ministère de l’Équipement and UK Office of National Statistics.
Table 3 compares, for periods 1969-1977, 1977-2005 and 1968-2005, the differences between the UK and France in construction (corrected for the growth in the number of households) measured as a percentage of the 2005 dwelling stock and in standard home price growth relative to disposable income.

If (audacious assumption) one considers that the difference in construction (corrected for growth in the number of households) is the main cause of the difference in home price growth relative to disposable income, then the elasticity of government standard home prices to the size of the dwelling stock would be
 equal to the ratio of the latter quantity to the former one.  The dispersion of the ratios shown in the last 2 lines of table 3 attests that they are no substitutes to a proper calculation of the elasticity, which would be much more complex obviously (it may include time lags for instance).  Nevertheless, their order of size is compatible with figures mentioned in the 2004 Barker review
 (which lead to an elasticity rather close to -2).

Table 3: Difference UK / France for various aggregates and ““elasticity”” ratios
	
	Aggregate \ Period
	1969-1977
	1977-2005
	1969-2005

	(a)
	Construction (corrected for growth in the number of households) as % of dwelling stock 1969-1977: difference UK / France
	0.6%
	6.7%
	7.3%

	(b1)
	Growth in standard price relative to disposable income: difference UK (government) / France
	12%
	22%
	36%

	(b2)
	Estimate
 of growth in standard price relative to disposable income: difference UK (Halifax) / France
	7%
	4%
	11%

	-(b1) / (a)
	““Elasticity”” ratio based on government index
	NS
	-3.3
	-4.9

	-(b2) / (a)
	““Elasticity”” ratio based on Halifax index
	NS
	-0.6
	-1.5


d) The British “rush” on French property
In 1995 and 1996, UK nationals’ weight among purchasers of existing dwellings in France was very low (cf. table 4), lower than Italians’ (0.6%), Portuguese’s (0.5%) or Germans’ (0.5%).

In 1997 it doubled, then grew briskly to reach around 2.6% in 2004, whereas other foreigners’ weight grew only from 3.8% to 5.3% (Italians’ and Portuguese’s being stable and Germans’ decreasing).

From 1995 to 2004, UK nationals’ weight among purchasers grew from less than 10% to one third.

Table 4: Foreigners in % of the amount of existing dwellings purchased

	Year
	       All foreigners
	   Of which        UK nationals
	Of which        other

	1995
	4.2%
	0.4%
	3.8%

	1996
	4.0%
	0.3%
	3.6%

	1997
	4.6%
	0.6%
	4.0%

	1998
	5.1%
	0.8%
	4.4%

	2000
	5.5%
	1.0%
	4.5%

	2002
	6.8%
	2.1%
	4.7%

	(*) 2004
	7.9%
	2.6%
	5.3%


(*) Estimate.
Source : after notaries’ database.
The weight of UK residents (as opposed to UK nationals) among owners of dwellings in France has also increased significantly.  Table 5 tracks the country of residence after the address to which the Tax Department sends the property tax notice (which may tend to underestimate the number of non residents).  It shows that the number of dwellings owned by UK residents increased by 33% from 1/1/2003 to 1/1/2005
, and that this increase represents 62% of the increase in the total number of dwellings owned by foreign residents in the same period.  
Table 5: number of dwellings by owner’s country of residence, tracked after the address to which the Tax Department sends the property tax notice
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United Kingdom 73 520 97 458 23 938 33% 26% 62%

Italy 46 893 51 168 4 275 9% 13% 11%

Switzerland 46 025 45 927 -98 0% 12% 0%

Germany 40 120 38 484 -1 636 -4% 10% -4%

Belgium 35 769 37 723 1 954 5% 10% 5%

Netherlands 23 675 24 664 989 4% 6% 3%

Spain 11 306 13 209 1 903 17% 3% 5%

USA 12 286 13 007 721 6% 3% 2%

Luxemburg 5 062 6 985 1 923 38% 2% 5%

Eire 2 166 3 847 1 681 78% 1% 4%

Danemark 3 443 3 816 373 11% 1% 1%

Canada 2 962 3 315 353 12% 1% 1%

Other foreign resident 38 442 40 802 2 360 6% 11% 6%

Total foreign resident 341 669 380 405 38 736 11% 100% 100%

French resident 30 578 845 31 151 923 573 078 2%

Total 30 920 514 31 532 328 611 814 2%


NB: this table tracks the country of residence after the address to which the Tax Department sends the property tax notice.

Source: after FILOCOM.
The evolution of UK nationals’ property purchasing power in France provides a most likely explanation for that phenomenon.  Its main factors, besides mortgage conditions, are income per household and home prices in the UK (since many UK nationals finance their purchase of a dwelling in France by selling their home in the UK) relative to home prices in France at market exchange rate.

Since differences in mortgage rate evolutions in France and in the UK were limited (cf. c) above), and since in addition UK nationals buying a dwelling in France could in many cases get similar mortgage conditions as French nationals by borrowing in France, mortgage conditions do not seem to be a determining factor.
On the contrary, the evolution of income per household and of home prices in the UK relative to home prices in France clearly is.
Considering that from 1997 to 2005 the standard home price was higher in the UK than in France by 50% to 90% at market exchange rate, and by 50% as a proportion of disposable income per household, the growing weight of UK nationals among purchasers of French properties is no surprise.

That year 1997 is a watershed can be easily explained by the 17% jump in the value of the £ against the French currency occurred that year: whereas the undervaluation of the £ which followed its 1992 crisis had hidden, in terms of French currency, the faster growth of UK nationals’ disposable income and UK home prices compared to their French equivalents, the restoration of the £ value in 1997 disclosed it to its full extent (cf. chart 29).  Another factor was that home prices relative to disposable income per household had already picked up in the UK in 1997, whereas they did so only in 1999 in France (cf. chart 30).

The growth in UK nationals’ property purchasing power in France from 1977 to 2005 would appear somewhat smaller if one considered a home price index for France weighted not by the structure of all transactions (as is our index), but by the structure of dwellings purchased by UK nationals only.  Since the latter comprises a larger proportion of detached houses, the price of which has been growing faster than the one of apartments on average from 1977 to 2005 (cf. § 5.1.3), an index weighted by the structure of UK nationals’ purchases would grow faster than the index we used, by around 6% on the whole period.  After correction for this structure effect, the 22% difference between France and the UK in the 1977-2005 growth in standard home price relative to disposable income per household mentioned in c) just above would thus be only 16%.  Nevertheless such a correction is minor compared to the total growth in UK nationals’ property purchasing power in France for this period, and for instance the increase in the standard home price in the UK relative to France would be, after this correction, a still sizeable 135% (instead of 143%, cf. c)).
Other factors may surely have played a role.  The attraction of a different way of life, more pleasant in some respects (weather, food, etc.) which compensate the disadvantages of expatriation (in the case of principal residences) or of mere distance (in the case of secondary homes), may have, but that didn’t begin in 1997.  Demographic factors (baby boomers looking for a warmer place to retire in) may have played a role too, but they are slow, whereas year 1997 was a watershed.  Differences in income dispersion possibly played a role, but they didn’t begin in 1997 either.  The creation of low cost air links between small French airports and British ones can only have helped, but it’s not easy to distinguish the cause and the consequence.

As a consequence, from 1999 to 2004, the number of persons born in the UK and living in France increased by 60%, from 75 000, to 120 000
.  In spite of that growth, these persons still represent a marginal proportion of the 4.9 million immigrants living in France.  All the same, the relative weight of UK nationals among home buyers in France (only 2.6% in 2004) is low.  Nevertheless, since they concentrate on specific segments of the market, their weight can be much higher locally.
Subject to further analysis, a combination of factors seems to explain that the weight of nationals from other European countries didn’t grow in the same way in the same period: only the UK, among large
 European countries, combined a GDP growth much higher than France’s and leading to a similar or higher GDP level, a high home price to income ratio, and differentials in terms of weather and other quality of life factors.

Finally, just as the parity with France reached by the UK around 2000 in terms of GDP per person or income per household is no historical novelty but the mere correction of its post WWII eclipse, it may be mentioned that British property in France is nothing new: prior to WWII it was common sight, as UK nationals who could afford it would commonly purchase property from Nice to Dinard through Savoie.  While the UK’s post WWII economic decadence reduced the number of those who could afford it, its subsequent recovery resurrected a long established trend, amplified by other factors such as higher leisure consumption, longer retirement years and easier transportation.
Exhibit 2: French American cross-border investments in the long term
We develop here § 6 in more detail.  In particular, we make a difference between the points of view of American and French investors.
From the point of view of an American investor (i.e. an investor whose account currency is the US dollar) on one hand and of a French investor (i.e., an investor whose account currency is the French currency) on the other hand, we compare investments

· in American assets:

· US currency,

· US money market,
· US bonds,
· US stocks,
· in French assets:

· French currency,

· French money market,

· French bonds,
· French stocks,

· housing in Paris,
· and in gold.

We assume no leverage (even for the housing investment in Paris), continuous reinvestment of yearly income, and we do not take into account several important aspects: taxation, transaction costs (except for the investment in housing in Paris, cf. exhibit 3), convertibility between the French and American currencies, divisibility.
a) Value of the investments
The following charts show the value of the investments, from the points of view of a US investor (chart 36) and of a French investor (chart 37), in their respective home currency deflated by the consumer price index (“constant” currency).

Chart 36: value of various investments from the point of view of a US investor, constant $
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Source: after (Arbulu 1998), Euronext, (Vaslin, 1999), (Loutchitch, 1930), Ixis, Banque de France, ECB, notaries’ databases, Notaires-INSEE indices, (Duon, 1946), INSEE, (Schwert 1990), (Shiller 2000), S&P, (Homer & Sylla, 1998), World Gold Council, (Officer, 2002), US Historical Statistics, Federal Reserve, US Bureau of Labor Statistics.
Chart 37: value of various investments from the point of view of a French investor, constant French currency
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b) Return and volatility
As mentioned in § 6.2, return and risk must be considered together since the former is in principle the counterpart of the latter.  Nevertheless, risk is a complicated notion since it includes, on top of price risk which can be measured by volatility
 but also in more elaborate ways, other aspects such as liquidity which contribute to risk in a less easily measurable way.  For the sake of simplicity, we will limit ourselves here to the volatility component of risk.

In order to be able to include into the comparison the investment in housing in Paris, for which we don’t have data prior to 1840 (as well as for the US money market investment prior to 1831) we limit ourselves here to the 1840-2005 period.

From a French point of view, as mentioned in § 6.2, because of both World Wars, it is obvious that the past 200 years must be divided into 3 parts.  The first watershed year is obviously 1914, and we chose 1965 as the second one, since in that year both French stocks and French home prices returned to long term normality (for fixed income investment, the return to normality happened 20 to 30 years later).

From a pure US point of view, the appropriateness of such a division is less clear: WWI and WWII impacted the USA much less than France
.  Nevertheless, in order to provide a basis for a comparison between both countries, we applied the same division to the analysis from the point of view of a US investor.

The results are shown in charts 38.
As mentioned in § 6.2, we use the volatility of the 5 year returns instead of that of the usual yearly returns because, since the time series are yearly averages, the volatility of yearly returns is somewhat biased.  All returns are considered in nominal (as opposed to “constant”) currency.

Charts 38: return and volatility, from the points of view of US and French investors
from the point of view of a US investor                           from the point of view of a French investor 
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For a given period of time, volatility and return hierarchies are quite parallel, which suggests that markets may be somewhat arbitraged in the long term.  The exceptions to this rule can be explained quite easily.

* 1840-1914

This period is relatively stable.
Nevertheless, the Civil War creates some exchange rate volatility.  This increases the volatility of investments located in France from the point of view of a US investor, and of investments located in the USA from the point of view of a French investor.  Since the French currency remains anchored to gold, both assets provide identical risk-volatility couples from the point of view of a US investor.
In the USA, short term fixed income investment provides higher returns and volatility than its long term equivalent.  This is paradoxical but can be explained by the lack of an organized money market (cf. § 3) and does not violate the rule that higher volatility provided higher returns.

The volatility of investments in French stocks and bonds appears too high to be consistent with their returns and with the return-volatility couples of other French investments but this can be explained technically by the way the series were built (cf. § 6.2).  After taking that aspect into account, volatility and return hierarchies of investments located in a given country appear parallel, with the exception of gold (from the point of view of the US investor).  
* 1914-1965
During this highly troubled period, consumer prices are multiplied by a factor 257 in France against a factor 3 in the USA, and the value of the French currency against the US dollar is divided by a factor 95 (which is equivalent to a yearly average loss of value of 9% per year).  In addition, the exchange rate is very volatile (5 year exchange rate variations show a standard deviation of around 60%).  
The points of view of French and US investors provide thus very different pictures.

On one hand, returns in nominal currency are very different, depending on the point of view chosen (returns in constant currency are less so).

On the other hand, investments located in the country other than the investor’s country provide a very high volatility.  Thus, from the point of view of a US investor, French investments provided clearly worse return-volatility couples than US ones.  Nevertheless, the reverse is less true: from the point of view of French investors, for whom local stocks, gold and Paris housing were anyway volatile in local currency, investment in US stocks provided a decent return-volatility couple.
Gold keeps its value in constant currency in both cases.  Nevertheless, compared with other local investments, and considering its low return, it’s volatile.  Its volatility is caused mostly by the WWII peak in gold prices.  Taking into account the security this very special asset may provide in troubled times would lower the risks of gold investment.  This reasoning applies to a particular extent to France, where gold’s sometimes life-saving security value was particularly high during the Occupation, explains the very high increase in its price during these years, compensates for its high volatility and, were it factored in, would bring the points of view of French and US investors much closer to each other.

Symmetrically, the relatively low volatility of the investment in housing in Paris from the point of view of a French investor was counterbalanced by the risks created by rent regulations.
During this period of time more than during the other ones, some of our assumptions (convertibility, liquidity) were clearly not satisfied, because of the disruptions caused by WWI and even more by WWII.
* 1965-2005
That period of time, although obviously much less troubled than the previous one, experiences significant inflation (around 5% per year on average in both countries).  Although the exchange rate of the French currency against the US dollar is almost the same in 2005 as in 1965, it is quite volatile during that period (5 year exchange rate variations show a standard deviation of around 27%).
During that period, investment in gold, compared to other investments, is an exception since it shows a very high volatility while its value just keeps pace with inflation.

From the point of view of a US investor, with the exception of gold, US investments show consistent return-volatility couples.  French investments show a higher volatility with respect to their return, due to exchange rate volatility.
From the point of view of a French investor, again with the exception of gold, French investments show consistent return-volatility couples too.  As pointed in § 6.2, the low return of French stocks, compared to Paris housing, results mostly from both ends of the period: relative to their respective long term trends, in 1965, French stock prices were high whereas housing prices were in line; on the contrary, in 2005, housing prices were high, whereas stock prices were in line.  US investments show a higher volatility with respect to their return, due to exchange rate volatility.

Over the 1965-2005 period, although US stocks considered from the point of view of a US investor yielded the same trend return (6.6% plus inflation) as French stocks considered from the point of view of a French investor (cf. § 4.2), the former provided a lower 5 year volatility than the latter (for 5 year returns, 35% against 43%).  Nevertheless, the width of their respective “tunnels” is the same (cf. § 4.2).
Also, over the same 1965-2005 period, US bonds considered from the point of view of a US investor have been slightly less volatile than French bonds considered from the point of view of a French investor (17% against 20%).

In most cases, considering an investment in one country from the point of view of an investor located in the other country increases the volatility, because of exchange rate volatility.  Exceptions to this rule may arise when exchange rates and investment returns show specific correlations (for instance, over the 1965-2005 period, 5 year return volatility is 43% for an investment in French stocks, whether considered from the point of view of a US or of a French investor).
As a conclusion, in the long term, except for the troubled 1914-1965 period and for some other cases (such as short term fixed income investments in the 19th century), for a given asset class, investments in the investor’s home country provide similar returns in constant local currency in both countries (for instance, stocks provide in both countries a yearly return equal to 6.6% plus inflation), and the hierarchies of returns and volatilities for investments in a given country are parallel, as one could expect.  Nevertheless, foreign exchange risk increases the volatility of foreign investments, without any counterpart in terms of return.  We shall now see that it provides a counterpart in terms of diversification.
c) Correlations and diversifying power
Table 13 shows the correlation coefficients R of the logarithmic returns
 (in nominal currency) of the various investments considered, from the points of view of a US investor and of a French investor.

We consider both 2 year returns and 5 year returns, which yield similar results in the present case.

Some odd values can be easily explained:

· in a given period of time, when a series is constant or when its values are missing for some years, its correlation coefficient with any other series is non existent;

· during the 1914-1965 period, exchange rate volatility was so high that is almost eclipses all other sources of volatility in the case of cross-border investments; thus, the correlation coefficients between two cross-border investments is very high, sometimes close to 1.00.

Tables for the 1803-2005 and 1840-2005 periods are rather anecdotal: since these time spans mix very different periods of time, including WWI and WWII which were traumatic in France, results have little significance when French investments (from the point of view of either a US or a French investor) are involved.
This is less true if one considers US investments from the point of view of a US investor, since WWI and WWII were much less traumatic in the USA.  Nevertheless, for an investment in US short term fixed income, the 1850’s (which lacked an organized money market) have little in common with the 20th century.
The correlation coefficients measure the diversifying power of the various investments with respect to each other.
Within a given asset class, cross-border investment provides some diversification: for instance, in the 1965-2005 period, the correlation coefficient of French and US stock investments ranges from 0.58 to 0.74 and the correlation coefficient of French and US bond investments ranges from 0.45 to 0.57.  This diversifying power is a counterpart to cross-border investments’ additional volatility brought by exchange rate fluctuations.  

In the case of stock investment, these correlation coefficients within a given asset class are higher in the 1965-2005 period than in the 1840-1914 period.  This is also true in the case of bond investment, but is not in the case of money market investment (cf. table 6 and table 13).  A likely explanation is that this reflects an increase in economic globalization but not in monetary globalization
. 
Table 6: Correlation of the returns of various investments in US and French assets: example of 5 year returns from the point of view of an US investor (values extracted from table 13)
	
	Correlation coefficient R
	Determination coefficient R²

	Correlation coefficient
	1840-1914
	1965-2005
	1840-1914
	1965-2005
	Change

	US stocks with French stocks
	0.19
	0.65
	0.04
	0.42
	+0.38

	US bonds with French bonds
	0.22
	0.57
	0.05
	0.32
	+0.27

	US money market with French money market
	0.10
	-0.08
	0.01
	0.01
	0.00


In the 1965-2005 period, from the point of view of a French investor, Paris housing shows a strong diversifying power with respect to the main “financial” assets, stocks and bonds (cf. table 7).
In the same 1965-2005 period, from the point of view of a US investor, the correlation coefficient of a Paris housing investment with US stock, bond or money market investments is negative, ranging from -0,05 to -0,42.  Paris housing thus brought diversifying power to US investors too.
Table 7: correlation of the returns of various investments in French assets from the point of view of a French investor, 1965-2005 (values extracted from table 13)
	Correlation coefficient
	2 year returns
	5 year returns

	French stocks with French bonds
	0.47
	0.70

	Paris housing with French stocks
	0.03
	0.01

	Paris housing with French bonds
	-0.32
	-0.12


The correlation coefficient of an investment in housing in Paris with an investment in bonds from the point of view of a French investor is not significantly positive (it’s negative instead: cf. table 7).  We would get the same result if we considered all of France.  That shows
 that, contrary to what is often affirmed, home prices and long term interest rates have not shown a clear negative correlation
 (i.e. that home prices have increased when interest rates have decreased and vice versa), at least in the period considered and on the time scales studied.

d) Housing investment in the USA and in France
Our long term series of the value of an investment in housing covers Paris, not France.  Nevertheless, on average, it seems that the long term growth in the value of an investment is not very different in the rest of France: types of housing which have provided lower capital gains seem to have provided higher rental income, as if the market were arbitraged (which it is not).  This seems true on average, but obviously is not for a given dwelling, for which return may vary widely, depending on location (particularly on the long term income growth in the neighbourhood), but also on maintenance.
Since we do not have a series of the value of an investment in housing in the USA, we cannot compare such investment to its equivalent in Paris or France.
Nevertheless, we may compare home price indices.  Of course, they do not include rental income
.  However, since housing investment volatility stems mostly from capital gains, not from rental income, the volatility and the correlations of home price indices may be used as rough substitutes for the volatility and the correlations of the value of investments in housing.
Charts 39 show the evolution of home price indices for the USA
 and France.
For the past 35 years, both indices have grown in parallel to disposable income per household, the last 5 years showing nevertheless a large increase above this long term trend.  This suggests that home prices, like the value of an investment in housing, follow a mean reversion process in both countries.  During the same period, disposable income per household (cf. chart 40) has grown approximately at the same average pace in both countries (slower in the USA than in France in the 1970’s, then mostly faster).
Relative to their respective long term trend, the French index appears to have somewhat lagged the US index by one to two years.  The explanation of this similarity is not obvious.  Since US and French housing markets are not cross-border arbitraged, the explanation may be sought in housing markets’ environments.  Interest rates could be an obvious explanation, since they have followed similar paths in both countries; nevertheless, since home prices and interest rates are not very strongly correlated in a given country, this seems a dubious explanation.  Whether this phenomenon is temporary or will persist remains to be seen and might help find the explanation.

Charts 39: home price indices, USA and France, various measures, basis 2000=1
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Source: after notaries’ databases, Notaires-INSEE indices, INSEE, Freddie Mac, US Bureau of Economic Analysis, US Census Bureau, US Bureau of Labor Statistics, US Historical Statistics.

Chart 40: disposable income per household, USA relative to France
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Source: after INSEE, US Bureau of Economic Analysis, US Census Bureau, US Historical Statistics.

The US home price index appears less volatile than the French home price index and even less than the Paris home price index (cf. table 8 and table 9).  This is not surprising since in general, the larger the area covered by a home price index, the lower its volatility: home price fluctuations on various parts of an area are not completely correlated and thus offset partly each other at the level of the whole area (for instance, the New England home price index
 appears more volatile than the US home price index and than the French home price index, cf. table 10).  Thus, this does not mean that the price of a given dwelling is less volatile in the USA than in France.
The significant (0.76) correlation of the 5 year variations of the indices in constant currency (cf. Table 12) reflects the similarity of both indices’ fluctuations around their long term trend, visible in Charts 39.

On time scales of one to a few years, exchange rates have been much more volatile than home prices.  Thus, considering the index of home prices in one country from the point of view of an investor accounting in the currency of the other country changes its properties.  For instance, correlations of the variations of the US and French home price indices in nominal currencies (cf. table 11) in the 1970-2005 period have been very different depending on the point of view chosen (US or French investor’s); this looks like a coincidence.
Table 8: home price volatility, nominal currencies, 1970-2005
	Period: 1970-2005
	Point of view of a US investor (account unit: US $)
	Point of view of a French investor (account unit: French currency)

	Nominal currencies
	Volatility of 

2 year variations
	Volatility of 

5 year variations
	Volatility of 

2 year variations
	Volatility of 

5 year variations

	Home price index, USA
	5%
	11%
	18%
	30%

	Home price index, France
	22%
	37%
	10%
	22%

	Home price index, Paris
	26%
	48%
	15%
	32%


Table 9: home price volatility, constant currencies, 1970-2005
	Period: 1970-2005
	Volatility of 

2 year variations
	Volatility of 

5 year variations

	Constant local currency
	
	

	Home price index, USA (constant US $)
	6%
	10%

	Home price index, France (constant French currency)
	9%
	16%

	Home price index, Paris (constant French currency)
	15%
	29%


Table 10: home price volatility, constant currencies, 1975-2005

	Period: 1975-2005
	Volatility of 

2 year variations
	Volatility of 

5 year variations

	Constant local currency
	
	

	Home price index, USA (constant US $)
	6%
	11%

	Home price index, New England (constant French currency)
	14%
	29%

	Home price index, France (constant French currency)
	9%
	18%


Table 11: home price correlations, nominal currencies, 1970-2005
	Period: 1970-2005
	Point of view of a US investor (account unit: US $)
	Point of view of a French investor (account unit: French currency)

	Nominal currencies
	Correlation of 

2 year variations
	Correlation of 

5 year variations
	Correlation of 

2 year variations
	Correlation of 

5 year variations

	Home price index, USA with France
	0.61
	0.62
	0.13
	0.27

	Home price index, USA with Paris
	0.54
	0.50
	-0.01
	0.02


Table 12: home price correlations, constant currencies, 1970-2005
	Period: 1970-2005
	Correlation of 

2 year variations
	Correlation of 

5 year variations

	Constant local currency
	
	

	Home price index, USA with France
	0.66
	0.76

	Home price index, USA with Paris
	0.47
	0.57


e) Conclusion
Over the past two centuries, the main difference between investments in US and French assets has been that WWI and WWII had cataclysmic effects in France while they didn’t disturb long term regularities in the USA.  The deadliest war the USA fought in that period, the Civil War
, had a reversible impact in terms of inflation and exchange rate, contrary to WWI and WWII in France.
Within a given asset class, cross-border investment has provided some diversification potential.  However, in the recent decades, this potential has been lower than one could have expected.  In the case of stock investment, economic and financial globalization provides a likely explanation; in the case of home prices, the explanation is less obvious.
Domestic housing has provided a better diversification out of domestic stocks and bonds than foreign stocks and bonds.  Nevertheless, due to the specificities of this physical asset, not all investors can take advantage of its diversifying power
.
The extent to which these results may be extrapolated into the future can be debated.
The 1840-1914 period covers different economies; the 1914-1965 period was dominated by catastrophes which hopefully won’t happen again in the foreseeable future; in terms of inflation and interest rates, the 1965-2005 period is not representative of the present, nor probably
 of the coming years; the emergence of new economic and financial superpowers in Asia may bring yet unforeseen consequences.  In addition, a 40 year period is a short one to study 5 year or even 2 year returns.
Nevertheless its seems reasonable to consider that:
· the parallelism return and volatility hierarchies have mostly
 exhibited for the past two centuries can only increase, because of higher market interconnection and higher market completeness through ever more complex instruments;

· cross-border investment should go on providing some diversification potential:

· although the creation of the euro may have changed the US $ / French currency exchange rate process, on the basis of the most recent years significant exchange rate volatility as well as interest rate differentials seem set to remain;
· although increased by higher economic globalization, stock investment cross-border correlations should nevertheless remain partial, if only because, each country specializing on what it does best, cross-border diversification and sectoral diversification will be more and more intertwined;
· in absence of cross-border arbitrage, housing investment cross-border correlation, although unexpectedly high in the past 35 years, should remain partial too;
· there is no reason why the considerable diversifying potential of housing with respect to stocks and bonds should decrease.

Table 13: correlations of the returns of various investments for various periods of time, from the points of view of US and French investors
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1840-1914 1840-1914

US stocks 0,37 0,40 US stocks 0,04 0,07

US money market 0,02 -0,07 -0,03 -0,08 US money market 0,20 0,02 0,21 0,06

US bonds -0,18 0,20 0,19 -0,30 -0,02 0,48 US bonds 0,18 0,11 0,89 0,10 0,11 0,87

French stocks 0,55 0,36 0,07 0,24 0,60 0,19 0,15 0,20 French stocks 0,23 0,12 -0,08 -0,06 0,40 -0,08 0,00 -0,04

French bonds 0,51 0,38 -0,10 0,30 0,71 0,57 0,21 -0,12 0,22 0,68 French bonds 0,00 0,12 -0,07 0,09 0,49 0,05 -0,10 -0,06 0,14 0,43

French money market

0,79 0,40 0,11 0,11 0,64 0,69 0,84 0,35 0,10 -0,03 0,65 0,68

French money market

0,02 -0,17 0,00 -0,22 0,33 -0,15 0,14 -0,17 0,17 -0,14 0,37 -0,08

Paris housing 0,72 0,37 0,04 0,16 0,54 0,61 0,76 0,72 0,23 0,01 0,03 0,61 0,60 0,68 Paris housing 0,09 0,07 0,06 0,08 0,14 0,13 -0,10 0,25 -0,05 0,06 0,07 0,32 0,20 0,03

Gold 0,79 0,43 0,02 0,08 0,61 0,71 0,99 0,77 0,85 0,38 -0,06 -0,14 0,60 0,71 0,98 0,69 Gold n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e.

€/$ 0,78 0,43 0,02 0,08 0,61 0,72 0,99 0,78 1,00 0,85 0,38 -0,07 -0,14 0,61 0,71 0,98 0,69 1,00 $/€ 0,19 0,07 0,90 0,96 -0,13 0,00 -0,27 0,04 n.e. 0,09 0,11 0,83 0,95 -0,16 0,00 -0,31 0,02 n.e.

1914-1965 1914-1965

US stocks 0,19 0,23 US stocks 0,47 0,57

US money market 0,08 0,11 0,03 0,15 US money market 0,48 0,72 0,52 0,79

US bonds -0,39 0,06 0,15 -0,38 -0,06 0,36 US bonds 0,46 0,71 0,99 0,51 0,78 0,99

French stocks -0,02 0,55 0,07 -0,01 -0,20 0,60 0,17 -0,29 French stocks 0,24 0,68 0,52 0,51 0,27 0,79 0,61 0,58

French bonds -0,40 0,26 0,11 0,17 0,60 -0,54 0,12 0,20 -0,02 0,60 French bonds -0,36 0,10 0,01 0,00 0,46 -0,47 0,09 0,07 0,06 0,49

French money market

-0,34 0,26 0,18 0,21 0,52 0,97 -0,42 0,16 0,30 0,03 0,52 0,97

French money market

-0,13 0,20 0,06 0,02 0,08 -0,08 -0,23 0,19 0,04 -0,02 0,16 0,00

Paris housing -0,36 0,26 0,16 0,05 0,61 0,89 0,89 -0,38 0,28 0,24 -0,24 0,76 0,89 0,87 Paris housing -0,21 0,12 0,06 0,02 0,35 0,24 0,18 -0,20 0,14 -0,08 -0,14 0,53 0,39 0,25

Gold -0,05 0,12 -0,24 0,23 0,12 0,33 0,32 0,18 -0,33 -0,25 -0,35 0,24 -0,19 0,33 0,33 0,08 Gold 0,25 0,55 0,82 0,82 0,44 0,18 -0,12 0,08 0,30 0,60 0,87 0,88 0,50 0,24 -0,19 -0,12

€/$ -0,35 0,23 0,11 0,18 0,51 0,97 1,00 0,89 0,34 -0,43 0,11 0,20 -0,01 0,50 0,98 0,99 0,87 0,38 $/€ 0,49 0,71 1,00 0,99 0,52 0,01 -0,01 0,05 0,83 0,54 0,79 0,99 0,99 0,61 0,07 -0,06 -0,09 0,88

1965-2005 1965-2005

US stocks -0,20 -0,22 US stocks 0,08 0,05

US money market 0,71 0,18 0,71 0,34 US money market 0,45 0,68 0,50 0,74

US bonds -0,43 0,36 -0,05 -0,43 0,54 0,12 US bonds 0,18 0,71 0,83 0,15 0,82 0,83

French stocks -0,16 0,58 0,01 0,24 -0,25 0,65 0,17 0,59 French stocks -0,02 0,56 0,16 0,22 0,04 0,74 0,41 0,58

French bonds -0,35 0,22 -0,39 0,46 0,62 -0,32 0,20 -0,23 0,57 0,65 French bonds -0,07 0,36 0,02 0,45 0,47 -0,02 0,50 0,15 0,55 0,70

French money market

0,05 -0,04 -0,21 0,07 0,45 0,83 0,11 -0,13 -0,09 0,15 0,35 0,82

French money market

0,74 0,24 0,52 0,42 0,08 0,21 0,74 0,31 0,49 0,37 0,26 0,42

Paris housing 0,11 -0,19 -0,18 -0,16 0,40 0,58 0,79 0,15 -0,42 -0,11 -0,05 0,28 0,56 0,75 Paris housing 0,34 -0,30 -0,07 -0,27 0,03 -0,32 0,09 0,45 -0,41 -0,07 -0,23 0,01 -0,12 0,21

Gold 0,49 -0,27 0,08 -0,42 0,19 0,22 0,54 0,53 0,72 -0,52 0,20 -0,57 -0,23 -0,08 0,35 0,45 Gold 0,50 -0,33 -0,03 -0,40 -0,14 -0,56 0,16 0,30 0,71 -0,33 0,14 -0,31 -0,40 -0,58 0,19 0,33

€/$ -0,18 -0,04 -0,48 0,00 0,47 0,84 0,93 0,81 0,49 -0,23 -0,23 -0,52 0,03 0,30 0,80 0,88 0,75 0,24 $/€ 0,31 0,66 0,98 0,86 0,10 0,02 0,38 -0,16 -0,11 0,33 0,72 0,97 0,84 0,32 0,06 0,28 -0,21 0,08

1840-2005 1840-2005

US stocks 0,24 0,26 US stocks 0,45 0,58

US money market 0,10 -0,01 0,08 0,02 US money market 0,47 0,63 0,55 0,73

US bonds -0,08 0,18 0,24 0,03 0,19 0,45 US bonds 0,47 0,66 0,95 0,56 0,76 0,95

French stocks 0,17 0,48 0,13 0,22 0,13 0,46 0,27 0,36 French stocks 0,27 0,57 0,37 0,40 0,38 0,68 0,53 0,57

French bonds -0,08 0,24 0,15 0,36 0,62 -0,11 0,11 0,34 0,42 0,62 French bonds -0,07 0,16 0,00 0,14 0,45 -0,04 0,19 0,08 0,23 0,50

French money market

-0,01 0,18 0,28 0,24 0,51 0,92 -0,01 0,07 0,44 0,31 0,51 0,93

French money market

0,06 0,06 0,11 0,09 0,12 0,27 0,05 0,05 0,07 0,06 0,20 0,47

Paris housing 0,02 0,19 0,06 0,04 0,53 0,77 0,81 0,04 0,13 0,12 0,03 0,58 0,74 0,75 Paris housing 0,20 0,17 0,12 0,11 0,29 0,10 0,11 0,29 0,25 0,12 0,13 0,43 0,23 0,15

Gold 0,36 0,03 0,07 -0,15 0,25 0,29 0,37 0,37 0,44 -0,12 0,12 -0,08 0,06 0,22 0,31 0,30 Gold 0,35 0,34 0,59 0,53 0,27 -0,05 0,04 0,26 0,48 0,45 0,70 0,67 0,33 0,05 0,01 0,24

€/$ -0,09 0,17 0,16 0,16 0,50 0,92 0,98 0,82 0,34 -0,15 0,01 0,30 0,17 0,46 0,91 0,97 0,74 0,23 $/€ 0,52 0,65 0,97 0,96 0,37 -0,01 -0,03 0,16 0,61 0,61 0,76 0,96 0,96 0,51 0,04 -0,12 0,18 0,74

1803-2005 1803-2005

US stocks 0,24 0,29 US stocks 0,43 0,58

US money market n.e. n.e. n.e. n.e. US money market n.e. n.e. n.e. n.e.

US bonds -0,09 0,17 n.e. 0,00 0,17 n.e. US bonds 0,44 0,66 n.e. 0,56 0,76 n.e.

French stocks 0,10 0,44 n.e. 0,23 0,05 0,39 n.e. 0,36 French stocks 0,25 0,54 n.e. 0,39 0,34 0,63 n.e. 0,56

French bonds -0,14 0,20 n.e. 0,36 0,62 -0,19 0,05 n.e. 0,42 0,62 French bonds -0,12 0,12 n.e. 0,11 0,43 -0,14 0,11 n.e. 0,18 0,47

French money market

-0,03 0,16 n.e. 0,24 0,50 0,90 -0,05 0,03 n.e. 0,32 0,51 0,91

French money market

0,06 0,06 n.e. 0,09 0,12 0,26 0,05 0,06 n.e. 0,07 0,20 0,42

Paris housing n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. Paris housing n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e. n.e.

Gold 0,35 0,04 n.e. -0,15 0,23 0,26 0,36 n.e. 0,44 -0,08 n.e. -0,08 0,05 0,18 0,29 n.e. Gold 0,34 0,35 n.e. 0,53 0,27 -0,06 0,04 n.e. 0,49 0,47 n.e. 0,68 0,33 0,00 0,02 n.e.

€/$ -0,10 0,14 n.e. 0,16 0,49 0,89 0,98 n.e. 0,33 -0,18 -0,03 n.e. 0,17 0,45 0,89 0,97 n.e. 0,21 $/€ 0,49 0,65 n.e. 0,96 0,36 -0,02 -0,02 n.e. 0,61 0,61 0,76 n.e. 0,96 0,50 0,00 -0,11 n.e. 0,74

NB: when in the period considered a series is constant or its values are missing for some years, the correlation coefficient is non existent.  We consider logarithmic returns instead of mere returns.

Point of view of a US INVESTOR (account unit: US $) Point of view of a FRENCH INVESTOR (account unit: French currency)

2 year returns 5 year returns 2 year returns 5 year returns


Exhibit 3: description of the series used in this paper
All the series used in this paper are quoted from publications by other authors (who calculated the series by themselves or just quoted them), except for the series on home prices, on the value of an investment in housing in Paris and on amounts of property transactions.  Therefore, we comment these latter series in more detail.

Most series can be downloaded on http://www.adef.org/statistiques/engstathome.htm (in English) and http://www.adef.org/statistiques/ (in French).

These series update other series mentioned in (Friggit, 2001).  In some cases, their values are different, either because new, better data have become available, or merely because other choices have been made
.
Many long term series present their user with the choice between either total abstention or acceptation of approximations.  We don’t believe the approximations we have accepted put in peril the conclusions of this working paper.  Nevertheless, the series should be used in full knowledge of their limitations, which is possible only by returning to their primary source.
To connect series of a given aggregate on different periods of time, we have sometimes resorted to chaining.  This may have led to small differences with respect to the original series.

All the series reflect average yearly values, as opposed to end-of-year values.  All investments are before tax, except for transaction taxes applying to the investment in housing in Paris.  In this paper, “euro”, when used for years prior to its actual creation, means 6.55957 (new) French Francs.

A. France
A. 1. Home price index in Paris and France

We updated to 2005 the 1840-1999 index for Paris and the 1936-1999 index for France mentioned in (Friggit, 2001) by using the Notaires-INSEE home price indices, the methodology of which is summarized (in English) in (Gouriéroux & Laferrère, 2006) and detailed in INSEE Méthodes n° 111
, and the values of which can be downloaded on http://www.indices.insee.fr/bsweb/servlet/bsweb?action=BS_RECHGUIDEE&BS_IDARBO=05040000000000.
The 1840-1999 index for Paris and the 1936-1999 index for France were built in three steps.

A.1.1. Reconstitution from the notaries' database

The notaries' database contains, on top of the usual fields relating to the transaction, 3 fields relating to the previous change of ownership of the property: its date, its type (purchase, succession, donation, etc.) and, when it is a purchase, the transaction price.

In addition, 20% of records contain the year of construction and 60% the period of construction (for instance: before 1850, between 1850 and 1913, between 1914 and 1947, etc.), which helps know whether the property was new or not at the time of the previous transaction.
We built the price index by comparing the price of the transaction and the price of the previous transaction, and by aggregating the results.

The dates of the transactions were all comprised between 1993 and 2000, whereas the dates of the previous transactions were comprised between 1900 and 2000.

Properties held for a short time (less than a few years) show a price increase between the year of the purchase and the year of the resale much higher than the variation of the index.  Therefore, for recent years, we had to apply a correction, which we calibrated by using the Notaires-INSEE index in Paris (we later checked that the result was consistent with the Notaires-INSEE index elsewhere in France).

At end 2000, the notaries' database contained 5 million records
.  After elimination of properties other than apartments and houses (30%), of new properties (15%), of properties for which at least one of the 3 fields relating to the previous change of ownership mentioned above was not filled (66%
), of properties which the seller did not purchase (but inherited, received as part of a donation, etc.) (33%), and of properties which were excluded for other reasons, we kept 563 000 records.  The index for France was reconstituted from around 100 records for 1950, 1000 for 1962, 10 000 for 1978.

In Paris, we could go back to 1949.  In France considered as a whole we could go back to the 1930s, but the value of the index prior to 1950 can be considered only as a rough approximation.

Obviously, this index includes quality effects, which were huge in the long term: in 1962, only 29% of French homes had a shower or a bathtub against 96% in 1998.

The index also includes structure effects.  For instance, we do not know whether the property was vacant or not at the time of the previous transaction.  Since we have good reasons to think that the proportion of properties vacant at the time of the sale increased during the 1950s, and since occupied properties have a lower price than vacant ones (the price difference having itself decreased, from on average 70% in 1950 to 40% in 1959 and around 20% or less today), this effect has contributed to the growth of our index during the 1950s.

This index obviously has weaknesses compared to indices on more recent periods (such as the Notaires-INSEE indices, which should be preferred to it anytime and anywhere they exist).  Nevertheless, it provides an opportunity to go several decades back in time.  One should keep in memory its methodology when making use of it.

In the coming years, the continuous increase in the number of records in the database, the availability of auxiliary data which were not available in 2000 and improvements in the methodology should enable us to reconstitute better indices from the same database.

A.1.2. Gaston Duon's index in Paris

Gaston Duon was working with the agency which preceded INSEE (the National Institute of Statistics) during WWII.  By applying a repeat sales method to the paper database of the «conservation des hypothèques» (i.e. one of the land registers of the tax department), he reconstituted a yearly index of home prices in Paris for the 1840-1944 period
.
Before 1840, he didn't have enough records to reconstitute a yearly index.  He reconstituted indices on 10 year periods back to 1790.  By connecting his index to other ones on 25 year periods, it is possible to go back to 1625.  Farther back in time, we know only of anecdotal data back to the 13th century.

We considered only years posterior to 1840.

Gaston Duon reconstituted indices separately for whole rented buildings and for apartments sold by the unit.  Nevertheless, apartments sold by the unit were non existent prior to WWI and they were rare and concentrated in a few neighbourhoods prior to WWII (in 1944, only 3% of the Parisians owned their home), so that we chose to use Gaston Duon's index for whole buildings.
A.1.3. Connection in Paris

To obtain an index in Paris for the 1840-1999 period, we had to connect Gaston Duon's index for 1840-1944 with the index calculated from the notaries' database for 1949-1999.

To fill the vacuum between 1944 and 1949, we made use of the series mentioned in (Carrière, 1957), and of prices per m² mentioned by Gaston Duon, and we compared the results to information found in a few other sources.

It must be kept in mind that our index reflects the price of apartments in the mode of ownership and occupation in which they happen to be the year considered: whole rented buildings before 1944, apartments vacant or rented (in proportions which vary in time) later.
Between 1944 and 1955 in particular, the index can be considered only as an approximation.

(Eichholtz, 1996) provides an index on a longer period (1628-1973) but on a smaller area (banks of the Herengracht canal in Amsterdam).  (Eitrheim and Erlandsen, 2004) provides an index for four Norwegian cities since 1819.  (Shiller, 2006) shows a composite index for major US cities since 1890.

A.2. Value of an investment in rented housing in Paris

It is much more difficult to reconstitute a series of the value of an investment in housing than a home price index.

On one hand, it is difficult to reconstitute rental income: rent control laws segmented the market after 1914, so that physically similar dwellings could have very different prices or rents; rents are not registered and, before the 1950s, the available series mostly report «average rent for a worker's family» or similar data which can be handled only with caution; operating costs are known only sparsely on most on the period.  Therefore, except in the 1914-1944 period, we have had to approximate the net rental income.

On the other hand, rental income applies to a housing stock sometimes different from the stock covered by home price indices, since the former does not include owner-occupied homes, secondary homes and vacant dwellings.  Dividing two quantities which relate to different housing stocks may create biases (cf. § 5.1.4).

In addition, particularly from 1914 to 1965, the return on an investment in a given year highly depended on the year of the purchase, since regulations (concerning rents but also transaction costs) often depended on it, directly on indirectly.

Moreover, since the unit price of dwellings (contrary to that of securities) is high, the assumption of continuously reinvested yearly income is realistic only for the biggest landlords, i.e. those who own a number of dwellings large enough to provide a yearly net rent big enough to purchase at least one dwelling.

Finally, transaction costs, which are much higher on dwellings than on securities in France, must be taken into account, even more so since we modelled an investment in existing
 (as opposed to new) housing.  Not only do they create cash flow discontinuities
, but one must make an assumption concerning the duration of the depreciation.  800 000 existing dwellings are sold in France every year out of a stock of 24 million market dwellings
, so that one can consider that dwellings are sold on average every 30 years.  Nevertheless this interval
 is now closer to 20 years in Paris.  Therefore, we depreciated transaction costs on 20 years.  The result is sensitive to this assumption: depreciating on 10 years instead of 20 years would decrease the yearly return by 0.6% on average.
We proceeded as follows.

· 1840-1914: even though we had a series of rents (in FF/month, expenses included) for this period, we did not trust its representativity enough to use it.  So we added to the price index mentioned above a flat 4% net rental income (after information we found in the literature), from which we subtracted transaction costs (transaction tax, notary’s fees, etc.) depreciated on 20 years.

· 1914-1944: from an index of residential property total return mentioned in (Duon, 1946) we subtracted transaction costs depreciated on 20 years.

· 1944-1961: during that period of time, in many instances, rents were so low that net rental income could remain positive only through a sharp reduction in maintenance (which had the result that Paris looked very run down in the 1950s).  We assumed that rent just allowed for paying for the operating expenses and the depreciation on 20 years of transaction costs.
· 1961-2005: we added to the price index a net rental income based on an index of rents and on operating expenses growing like the disposable income per household and equal to 37% percent of rent in 1999, and we subtracted transaction costs depreciated on 20 years.

For all the reasons just mentioned, this index
, more than the others, can be considered only as an approximation.
Nevertheless, we have checked, by using other rental income series, that the impact of these approximations on the average return and the volatility is acceptable for the use we make of them (i.e., measuring return-volatility couples shown in charts 24): using other rental income series may impact the first decimal of the return of our index, but its position on charts 24 remains intermediary between stocks and bonds; it does not change significantly the volatility of our property investment index, which is determined much more by the volatility of the capital gain than by the volatility of the rental income.

A.3. Amount of property transactions in France

The amounts of property transactions were calculated by dividing the amounts of transaction taxes collected by the rate of these taxes.  Cf. (Friggit, 2003), updated by monthly data calculated the same way and downloadable on ADEF’s website (property transaction tax base, per department, month and tax type since 2000).
A.4. Other French series
· Consumer price index

· 1800-1820: (Chabert, 1949).
· 1820-1913: (Lévy-Leboyer & Bouguignon, 1985).
· 1913-2005: INSEE.
In earlier works, we used a consumer price series which is much less impacted by food price volatility in the 19th century, and thus is much smoother.
· Gross domestic product

· 1800-1814: Dupin (missing years interpolated).
· 1815-1938: (Toutain, 1987) (missing years interpolated).
· 1938-2005: INSEE (missing years interpolated).
· Households’ gross disposable income

· 1800-1896: assumed to be proportional to GDP.
· 1896-1938: after Villa.
· 1938-2005: INSEE (missing values interpolated).
· Population, France

After INSEE (missing values interpolated in the 19th century, overseas departments’ population extrapolated for some years).

· Number of households, France

· Prior to 1861: derived from the population series, assuming a constant number of persons per household (this may have led to overestimate the number of households, since household size probably decreased during that period).

· From 1861: after INSEE (missing values extrapolated, overseas department number of households extrapolated for most years).

· Long term interest rates

· 1800-1825: yearly average of weekly 5% rente interest rate (Vaslin, 1999).
· 1825-1917: yearly average of weekly 3% rente interest rate (Vaslin, 1999).
· 1918-1920: (Loutchitch, 1930).
· 1912-1959: taux des obligations émises (INSEE).
· 1960-1988: TMEOG (INSEE).
· 1989-2005: TME (Ixis).
· Short term interest rates

· 1800-1928: Banque de France ‘s taux d’escompte, from Levasseur quoted in INSEE’s Statistical Yearbooks and (Chabert, 1949).
· 1929-1997: day-to-day interest rate (INSEE).
· 1998-2005: TMM (Ixis).
· Value of an investment in French stocks, dividends reinvested

· 1802-2000: (Arbulu, 1998), updated to 2000 by P. Arbulu.
· 2000-2005: SBF250 net return.
In (Friggit, 2001), we had used an older version of this series.  We have checked that using this older series would not change significantly the results we draw here.

· Value of an investment in bonds, interest reinvested

Derived from the long term interest rate series, assuming that the investor purchases a 10 year bond at the year’s interest rate, keeps it for one year (by then it has become a 9 year bond) then sells it and purchases an new 10 year bond at the following year’s interest rate, etc.

· Value of an investment on the money market, interest reinvested
Derived from the short term interest rate series.
· Value of an investment in gold

INSEE and Banque de France.
· 2000 value of the “standard” home price: calculated from notaries’ database (the non-exhaustivity of which was corrected based on the amounts of transaction taxes collected by the government).
· Number of dwellings started

· 1919-1939: Études et conjoncture (INSEE), July 1947, quoted in statistical yearbook of the ministry of Equipment, around 1972 (does not include 350 000 dwellings rebuilt from 1919 to 1930).
· From 1948: ministry of Equipment.
B. USA
· Consumer price index

· Before 1913: Historical Statistics of the United States (Bicentennial Edition, 1975).
· From 1913: US Bureau of Labor.
· Gross domestic product

· 1802- 1929: Historical Statistics of the United States (Bicentennial Edition, 1975).
· 1929-2005: Stats-USA.
· Households’ disposable income

· 1921-1929: NBER.
· 1929-2005: Bureau of Economic Analysis.
· Population

US Census Bureau (missing values interpolated).

· Number of households

US Census Bureau (missing values interpolated).

· Long term interest rates

· 1800-1899: New England selected interest rates (years 1822, 1826, 1828 and 1831 interpolated) (Homer, Sylla, 1998).
· 1900-1918: US municipal high grade bond (US Historical Statistics).
· 1919-1953: government bond rate, maturity over 10 years (US Historical Statistics).
· 1954-2005: 10 year Treasury bond interest rate (Federal Reserve).
· Short term interest rates

· 1831-1856: commercial paper (Homer, Sylla, 1998).

· 1857-1917: call money (Homer, Sylla, 1998).

· 1918-1919: prime bankers’ acceptance rate 90 days (US Historical Statistics).

· 1920-1930: 3 month Treasuries (Homer, Sylla, 1998).

· 1931-2000: 3 month Treasury bill rate (US Historical Statistics then Federal Reserve).
· 2001-2005: US 3 month Treasury bill rate, secondary market (Federal Reserve).
· Value of an investment in bonds, interest reinvested

Same as in the French case.

· Value of an investment on the money market, interest reinvested

Same as in the French case.

· Value of an investment in US stocks, dividends reinvested

· 1802-1871: after (Schwert, 1990).
· 1871-1999: after (Shiller, 2000).
· 1999-2005: S&P500 total return.
· Value of an investment in gold

· 1800-1998 Lawrence H. Officer, "What Was the Gold Price Then?" Economic History Services, EH.Net, 2002, http://eh.net/hmit/goldprice/
· 1900-2005: World Gold Council, www.gold.org.
· Price index, existing single family home

Freddie Mac extended conventional mortgage home price index.
· $ / FF or € exchange rate

· 1803-1914: after gold prices.
· 1915-1940: Statistical Retrospective Yearbooks, INSEE.
· 1940-1999: Statistical Yearbooks, INSEE and Banque de France.
· 1999-2005: European Central Bank.
C. United Kingdom
· Consumer price index
Office of National Statistics.
· Gross domestic product
Office of National Statistics.
· Households’ disposable income

Office of National Statistics.
· Population

Office of National Statistics.

· Number of Households

Office of National Statistics.
· Long term interest rates

· 1800-1888: yield of 3% consols (Homer, Sylla, 1998).
· 1889-1900: yield of 2.75%/2.5% consols (Homer, Sylla, 1998).
· 1901- 1986: yield of 2.5% consols (Homer, Sylla, 1998).
· 1986-2005: yield of 3.5% war loan (Bank of England).
· Short term interest rates

· 1800-1969: open market rate of discount, annual average (Homer, Sylla, 1998).

· 1970-2005: 3 month interbank money market rate (UK National Statistics online).

· Value of an investment in bonds, interest reinvested

Same as in the French case.

· Value of an investment on the money market, interest reinvested

Same as in the French case.

· Value of an investment in British stocks, dividends reinvested
· 1900-2005: (Dimson, Marsh & Staunton, 2001), updated to 2005 by P. Marsh.
· Value of an investment in gold

· 1800-1900 Lawrence H. Officer, "What Was the Gold Price Then?" Economic History Services, EH.Net, 2002, http://eh.net/hmit/goldprice/
· 1900-2005: World Gold Council, www.gold.org.
· Home price index and basis for standard prices
· ODPM / DCLG Home price index: Department of Communities and Local Government

(http://www.communities.gov.uk/index.asp?id=1156181).
· Halifax home price index: HBOSplc

(http://www.hbosplc.com/economy/HistoricalDataSpreadsheet.asp).
· Number of dwellings started

Office of National Statistics.

· £ / FF or € exchange rate

· 1803-1974: INSEE.

· 1975-2005: Bank of England.
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� All views expressed in this paper are those of the author and do not necessarily reflect the views or policies of the Government.


� Changes from previous versions (dated October 2006 and November 2006) mostly consist in some comments on exchange rates in § 1 and on short term interest rates in § 3, in some additions in § 6.2, in § 7 and at the end of exhibit 1, and in the new exhibit 2.


� «Prix des logements, produits financiers et gestion des risques», Économica, 2001.


� In particular, this paper updates and augments a prior paper «� HYPERLINK "http://www.adef.org/statistiques/refleximmo.zip" ��Placements en actions et en logement: quelques régularités sur longue période�» («Investments in Stocks and Dwellings: some Regularities in the Long Term»), Réflexions Immobilières n°33, 2002, written at a time when stock prices were still above their long term trend and home prices, although already above their own long term trend, were less so than stocks.


� In this paper, “euro”, when used for years prior to its actual creation, means 6.55957 (new) French Francs.


� Which we use here as the basis for the $ exchange rate, whereas we used the gold $ in previous versions.


� The same reasoning applying to investments in stocks and housing, cf. § 4 and § 5.  Cf. also note � NOTEREF _Ref146275311 \h ��25�.


� (Vaslin, 1999) provides a comprehensive study of French interest rates in the 19th century.


� For instance, the war indemnity paid to Germany following the 1870 defeat was financed by a major issue of government bonds, which easily found takers but which nevertheless pushed interest rates upwards.


� In this paper, “real” values mean values net of consumer price inflation.


� Cf. (Homer & Sylla, 1998).


� Cf. in particular (Siegel, 2002).  The first decimal of the constant depends on the indices used.


� Considering this investment in constant $ or constant French currency does not significantly impact this result.


� The regression is that not of the value of the investment but of its logarithm.


� The value of the investment in constant currency thus follows a “mean reversion” process.


� Few individuals, or even firms, can bear the risk of underperforming the market for 10 years in order to beat it on 30 years.


� As well as some tax considerations.


� (Arbulu, 1998) provides a comprehensive study of French stock prices in the 19th century.


� The peak in French stock prices which occurred during the Occupation, as a similar one in home prices (cf. § 5.1) and higher one in gold (cf. § 2), was caused mostly by too much money chasing too few consumption goods and redirected towards savings.  On that period, cf. (Moreau-Néret, 1957) and (Oosterlink, 2004).  Cf. also note � NOTEREF _Ref146275311 \h ��25�.


� Whereas the slope of this trend is the same as for US stocks, we have adjusted its intercept so that the average difference between the logarithm of the value of the investment and the trend is equal to 0 on the 1965-2005 period.


� In 1848, investors in housing had doubts about the intentions of the new regime for only a few months (from end-February to end-June), during which in addition there were fewer transactions than usual.  For that reason, the average price of buildings (weighted by the amounts of transactions) in 1848 was not that much lower than in 1847.  In addition, a decrease in consumer prices in 1848 (after two significant increases in 1846 and 1847, which were both a consequence of two consecutive bad crops and one of the causes of the revolution), by decreasing also the disposable income (calculated by construction as a volume time a price index), hides the impact of the decrease in the price of buildings on the ratio shown on chart 16.


� In 1914, at its beginning, the rent freeze was widely accepted by landlords since like almost everybody they expected the war to be short in addition to victorious.  It was tightened several times during the war.


� Cf. (Duon, 1946) and (Carrière, 1957).


� This might be quite similar to what has been happening in many countries after stock prices crashed in the early 2000 (after having rocketed by as much in the preceding years).


� The use of a consumer price index which is based on regulated prices and ignores higher black market prices whereas asset prices were not or less regulated also contributes to the peak visible on the charts, since the denominator of the ratios is proportional to the consumer price index by construction.


� During WWI, French households swapped their gold savings against government war bonds by patriotism and solidarity with their family members who were on the front but also, from a mere investor’s point of view, because irreversible inflation had faded from memories after one century of average price stability, because of the belief that after victory “Germany will pay” and because of the expectation (rather comforted in the last years of the war by the turn of events in the Eastern front and the Brest-Litovsk treaty) that a defeat would be such a catastrophe that risking one’s capital in a collective endeavour to avoid it was worth while.  On the contrary, from 1940, households probably saw much less patriotic value in bringing their cash to the government of German-occupied France, were mindful of the destruction of bond value by WWI-induced inflation, had no hope that anybody “would pay” after the war whatever its outcome and, since the catastrophe avoided in 1918 had finally happened, it was too late to try to avoid it through investment in government bonds; investors thus turned to individualistic strategies and invested their liquidities rather into inflation-proof (or supposed-so) non-government assets.


� It thus followed a “mean reversion” process, cf. note � NOTEREF _Ref154193957 \h ��15�.


� The average price of homes sold in a given year depends not only on the price of each home sold, but also on the mix of the various homes sold.  For instance, while the price of each home stays constant from year 1 to year 2 (and thus the home price index remains constant), the average price of homes sold may increase in the same time interval if homes sold in year 2 are located, on average, in more expensive areas than those sold in year 1.  The craft of home price index producers resides in filtering out these structure effects.  The choice of the method used may impact the value of the index.


� Other available data show that in Paris the change in the rent to income ratio between 1914 and 2000 was much smaller than what a quick look at chart 16 or at a similar chart using a rent index instead of a home price index would suggest.


� Cf. (Friggit, 2001) and (Friggit, 2005, 3).


� It still is, although to a lesser extent.


� As well, occupants’ income grew slower for the former than for the latter, which is consistent with the link between home prices and occupants’ income just mentioned in § 5.1.2.


� Representing more than 90% of the amounts of transactions.  In the remaining departments, apartments have been going on losing value compared to detached houses.  France is subdivided into 100 departments, 4 of which are overseas and are not covered by the home price indices we use (as well as Corsica).


� Thus repeating a behaviour observed after the 1929 stock market crash, cf. § 5.1.1.


� Unfortunately, INSEE’s rent index available since 1949 does not make a distinction between apartments and detached houses.  So it’s not possible to track the rent index / home price index separately for each type of dwelling on a long period of time.


� Maybe wrongly, but based on expectations shown by inflation indexed debt and interest rate futures markets.


� Paris home prices and French stock prices have shown low correlation even on shorter time scales than those used here.  Cf. (Maurer, Pitzer et Sebastian, 2001).


� Measured on the 1965-1999 period, the correlation between the variations of home prices and of households’ disposable income was higher if one considered 3 to 5 year time scales (cf. Friggit, 2001).  The inclusion of years 2000 to 2005 into the period studied lowers the correlation, since the sharp increase in home prices in that period does not coincide with a similar increase in households’ disposable income.  This shows the fragility of results based on only 35 years of data.


� Cf. (Friggit, 2005, 1).


� Cf. (Friggit, 2005, 2).


� The measure of the number of households posing too many problems for it to be used here.


� Transactions taxed at 0.60% are those of property new or purchased with the intent to resell within the following 4 years.


� Cf. (Friggit, 2001).


� Gross rental return (rent divided by price) has been typically equal to 6% in Paris (of course, in 2006, since transaction prices are much higher than rents relative to their respective long term trend, gross rental return is much lower than 6%, but that historically highly abnormal situation cannot be used as a basis for long term projections).  Based on trend operating expenses (excluding transaction costs) equal to 37% of rent, net rental return is equal to 6% * (1-37%) = 3.8% in Paris before depreciation of transaction costs.  Transaction taxes and other transaction costs (including brokers’ fee if any, cf. exhibit 2), around 11% of price, are assumed to be depreciated on 20 years, which decreases the return by 0.5%.  One thus gets a net rental return after depreciation of transaction costs equal to 3.8% - 0.5% = 3.3%.


� The difference between this 4.8% value and the 5.1% we used in previous works results mostly from the inclusion of brokers’ fees into transaction costs.  Cf. exhibit 2.


� Ideally, one should use the volatility of returns measured on a time scale equal to the time horizon at which the investor measures his gains.  For instance, an investor with a 10 year time horizon would measure the volatility of 10 year returns.  To get statistically significant results, one needs a minimal number of such intervals.  To have 10 of them (which most statisticians would considered an insufficient number, 30 being for them a minimum generally), one would need a 100 year stable enough period.  We don’t have it for now, but around 2070 it might be available if no catastrophe happens before then.


� Spread with respect to inflation observed in the late 1990’s and consistent with the one used for long term rates, as well as widely considered as an equilibrium value by many economists.


� Cf. note � NOTEREF _Ref146279726 \h ��36�.


� To leverage an asset purchase is to finance it, at least partly, by debt.  Borrowing at a low enough (lower than the global return of the asset) interest rate increases the return (but also the volatility) of the investment.  Lenders lend much more easily against a dwelling than against a stock portfolio, at least to individuals in the long term; for an individual, purchasing a dwelling is thus easier to leverage than purchasing stocks.


� At least long term purchases.  Short term purchases are often leveraged.


� In a measure which depends on the mortgage interest rate and duration as well as on the leverage rate (proportion of the price which is financed by mortgage).


� Nevertheless, both investments follow different price processes, if only because the value of a leveraged investment in housing may be negative, whereas that of a non-leveraged investment in stocks can only be positive.


� Cf. among others (Aftalion, 2001) et (Siegel, 2002).


� Trusting stockmarket randomness and managing one’s stock portfolio by oneself may cost much less, around 0.3% per year.


� In addition, randomness playing a much lesser role than for stocks, good property managers may be easier to spot than bad ones.


� Property taxes are nevertheless taken into account in our series of the value of an investment into housing.


� Obvious in the case of housing.  Practical value may make home price volatility a partially irrelevant measure of risk in the case of a principal residence: once a home is purchased, and would be sold only to buy another similar or larger one in an area where prices variations are similar (people rarely swap the status of homeowner against the one of tenant to invest the sale price of their home into an asset with higher expected return), changes in its price have little impact on the daily life of the occupant – at least in France, where mortgage consumer credit (home equity withdrawal) is almost unknown.


� Investors’ time horizon may be multiple: one may save for retirement, while wishing to keep a minimal liquidity if an urgent need for cash arises in the short term.


� Cf. note � NOTEREF _Ref154193957 \h ��15�.


� (Siegel, 2002) concludes that stocks are always preferable to other US investments in the very long term, but he does not take housing investment into consideration.  Had he, one may suspect that his conclusion would have been different, since one hardly sees why housing investment should perform differently in the USA and in France.  Households who begin their investor’s life by purchasing their home are often right (even more so factoring in taxation), although currently very high property prices may lead temporarily to a different conclusion.


� That such arbitrage has not been mined out already and can still be profitable probably stems from several causes: a) until a few years ago no long term home price series (not to speak of housing investment total return series) were available, so that long term regularities could not be strongly documented; b) even after having been evidenced, long term regularities are widely ignored, in part because information about them is drowned in the much louder background noise of a public information mostly produced by market professionals who mostly either are sellers (and, as good sellers, publicize information which tends to always show that it’s the right time to buy) or live off third-party trading (and as such tend to publicize information supporting frequent trading rather than long term strategies); c) in order to yield an acceptable risk / return ratio such arbitrage needs time spans much longer than many market participants’ timescales; d) physical housing is less easy to arbitrage than other assets, because of its peculiar characteristics (transaction costs, need for finding or terminating tenants or for moving, lack of divisibility, etc.) (REITs can be arbitraged easily but their stock price is poorly correlated with the price of physical property).


� Assuming that a “level change” has occurred in 2000-2006, i.e. that in the future home prices relative to disposable income per household will be on average higher than in the past, reinforces the conclusion of example 1 and weakens but does not reverse the conclusion of example 2.


� Chart 16 may seem to suggest that this regularity goes back to the 1920’s and 1930’s.  Nevertheless other considerations (cf. comments to chart 16 and chart 17 in § 5.1) suggest it’s questionable.


� Of course, households’ disposable incomes in both countries are not exactly comparable, in part because of differences in the role of government in the economy.  As well, one may discuss the choice of year 2005 exchange rate to compare their CPI-deflated values (although chart 27 suggests that that year’s exchange rate may be close to historical normality).  So their relative variations in time are more significant than their relative values.


� Deflating the disposable income per household by a consumer price index, as we have done, could certainly be criticised.  At least it’s simple: all the series deflated for inflation in this paper are deflated by the same index, the consumer price index.


� Subject to the important limit that the standard prices considered here are not necessarily the price of “equal” quantities of housing.


� i.e., deflated by the consumer price index.


� Which itself may very well result in part from the lower number of dwellings built.


� Neglecting some aspects such as dwelling destructions, changes of use (for instance, from housing to commercial or the reverse), division of detached houses into apartments, etc.


� Cf. (Barker, 2004).


� Assuming that, had the Halifax index existed prior to 1983 (year from which it is published), the average yearly growth difference between the government index and the Halifax index would have been the same before 1983 as after 1983.


� The number of dwellings owned by Eire residents increased by an even higher proportion (78%), which probably results from the very high GDP growth rates this country experienced lately.


� Cf. (Borrel, 2006).


� The increase in the number of Eire residents (cf. note � NOTEREF _Ref154457864 \h ��72�) is high in % but low in absolute number, since that country’s population is only 4 million.


� Standard deviation of changes in the Napierian logarithm of price during time intervals of a given length.


� The Civil War and the Great Depression might have been more significant dividing lines in the case of the USA.


� While the return between t and t+T is equal to [S(t+T) / S(t)] - 1, the logarithmic return is equal to the Napierian logarithm of S(t+T) / S(t), S(t) being the value of the investment at time t.


� For most of the 1965-2005 period, the exchange rate has been moving freely; in the 1840-1914, the rule was that currencies were linked by the gold standard but the disconnection of the paper $ from gold during the Civil War and its aftermath caused exchange rate volatility.  Had this disconnection not been taken into account, a decrease in the correlation between French and US money markets would have appeared, reflecting a decreased monetary globalization.


� Since the correlation between long term interest rates and the value of an investment in bonds is almost -1.


� Multiple regressions taking into account other variables (“offer” and “supply”, etc.) we have tried haven’t yielded high determination coefficients R² either.  Cf. § 5.1.5 b).


� Whether received by the landlord of saved by the owner-occupier.


� For the USA, we used Freddie Mac home price index, because it goes back to 1970.


� We used Freddie Mac home price index for New England, which goes back only to 1975.


� Which had a much smaller human toll (2% of an exploding population, or less than one year of population growth) than WWI had in France (3.5% of an almost stagnating population, or 20 years of population growth).


� Property price index derivatives, for which an OTC market has been growing lately in the UK and an organized market has been operated by CME for the past months in the USA, may in the future replicate this diversifying power in a form easily accessible to most investors.  Property companies such as REITS, because their prices behave much more like stocks’ than like physical property’s, cannot.


� If we trust the forecasting ability of future markets, which can be debated too.


� The main exception being gold; replacing the notion of volatility by the broader notion of risk reduces the number of exceptions as mentioned above.


� For instance, concerning inflation in the 19th century, we chose here a series which is more volatile than the one we chose in (Friggit, 2001).


� An English version of this document is to be published in 2007.


� It contains 9.7 million records in September 2006.


� 100% before 1993 and 60% since then.  What determines that these fields are filled or not is mostly the type of formalism used by the various notaries, and the type of form they send to the database.  We have checked that there is little risk of bias here.


� Cf. (Duon, 1946).


� Transaction taxes are much higher on existing housing than on new housing in France.


� Which we eluded by subtracting every year 1/n of the transaction costs from the yearly return, where n is the duration of depreciation.  This can only be an approximation.


� As opposed to social housing and to other dwellings which are almost never sold as property but rather as part of the assets of property companies.


� For apartments sold by the unit.


� It replaces the index mentioned in (Friggit, 2001) and other subsequent papers, from which it differs mostly:


by assumptions concerning transaction taxes, which we now know better, at least concerning those proportional to the price: cf.(Friggit, 2003);


and by assumptions concerning other transaction costs; we have now taken into account brokers’ fees when applicable, whereas in the previous version we hadn’t; 30% of owner occupied principal residences were purchased through a broker (whether a notary acting as a broker or a property broker) in 1965, against 60% in 2000, following INSEE’s “Enquête logement”;


and also by the use of a better rent index from 1988 and by the way operating income was reconstituted in the 1950’s and 1960’s.


The main consequence is that in the 1840-1914 period the new index provides a return higher than its forebear by 0.4%.





