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Abstract

As the market for fine-wine investing matures, basic questions of portfolio strategy remain
unexplored. I evaluate how adding fine wine from the superstar chateaux of Bordeaux’s
Right Bank might complement the traditional focus on the five first-growths of
Bordeaux’s Left Bank. Fundamentals for the Right Bank’s superstars are attractive: they
produce roughly an order of magnitude less, face different production conditions, and
receive equally impressive critical reviews. However, they receive far less attention than
their Left Bank counterparts. To examine returns over the long run, I hand-collected
10,885 prices for eight wines from an archive of 391 Sherry-Lehmann catalogs, a
New York City retailer, which began at the end of Prohibition. Using these historical
price records, I compare the real returns from investing in the five Premier Cru to a port-
folio that adds three superstar chateaux from the Right Bank: Ausone, Cheval Blanc, and
Petrus. I find the geometric-average annual return was 6.78% in real terms from 1938 to
2017 for the joint portfolio, less than 0.01% different, but with better risk-reward as mea-
sured by the Sharpe ratio. Additionally, I find the life cycle of aging is substantially differ-
ent across the two Banks, which could provide further diversification benefits for the
strategic investor.
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I. Introduction

Fine wine is increasingly viewed as a legitimate alternative asset for investors. In addi-
tion to funds targeting institutional investors, such as Sommelier Capital, new entrants
with prominent backers are targeting the retail investor, such as Vinovest (minimum
investment of $1,000) and Cult Wines ($10,000). Their timing may prove prescient.
Historically, demand for alternative investments increases during periods of high
uncertainty (Amenc, Martellini, and Ziemann, 2009; Martin, 2010), and recent evi-
dence suggests fine wines provide diversification benefits to an equity portfolio
(Maurer, Cardebat, and Jiao, 2020). Yet, even as the market for fine-wine investment
matures, basic questions about portfolio management remain unanswered.
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Asset selection is fundamental to portfolio management. While the set of
investment-grade fine wines continues to expand (e.g., Masset, Weisskopf, and
Fauchery, 2020), the majority of the literature on the returns to investing in fine
wines focuses on the five first-growths of Bordeaux’s Left Bank (c.f, Le Fur and
Outreville, 2019). In this paper, I address the asset selection question: over the
long run, has it been better to invest in wines from the superstar chiteaux of the
Left Bank, Right Bank, or both? Specifically, I analyze the long-run returns to invest-
ing in the five first-growths of Bordeaux’s Left Bank, plus three superstar chateaux
from its Right Bank: Ausone, Cheval Blanc, and Petrus.

There are a variety of reasons why the Right Bank might be an attractive invest-
ment. As I show using expert reviews from Global Wine Score (Cardebat and
Paroissien, 2015), quality is virtually indistinguishable across the two Banks. On
the Right Bank, supply is far more constrained. For example, the vineyard area of
Ausone is a fraction (1/15th) of that of Lafite (Anson, 2020). Further, vintage varia-
tion may not be perfectly correlated because of differences in varietals, soil, microcli-
mate, and other production conditions (Bois et al., 2018). Thus, adding wines from
the Right Bank to a portfolio of wines from the Left Bank could provide diversifica-
tion benefits. However, demand for the Right Bank has experienced less fantastic
growth, perhaps because its exclusion from the 1855 Classification allowed it to
escape the attention of newer oenophiles.

To analyze returns, I hand-collected prices for the period 1938-2017 from an
archive of retail catalogs from Sherry-Lehmann Wine & Spirits Merchants, a retailer
in New York City. I supplement this data with prices from the London International
Vinter’s Exchange (Liv-Ex), which is based on transactional information from around
the world. My data is like that of Dimson, Rousseau, and Spaenjers (2015), which
studied the five first-growths of Bordeaux over 1900-2012 using hand-collected prices
from a historical archive of auction catalogs provided by Christie’s London, supple-
mented with records from London-based retailer, Berry Bros. & Rudd. Even though
my sample is shorter—because it is from the United States, it necessarily begins at the
end of Prohibition—it offers the advantage of being 11.0% larger (35% larger count-
ing Right Bank wines). After merging the data from my two sources, I analyze the
long-run returns to investing in eight superstar chateaux from Bordeaux using two
complementary approaches, again following Dimson, Rousseau, and Spaenjers (2015).

First, I examine how the price of wine evolves as it ages. I find that the prices of the
five first-growths increase monotonically over time. The path of their prices is non-
linear, increasing at an increasing rate over time: at age-50, the wine is about seven
times more expensive than an age-0 wine; at age-100, it is about 30 times more expen-
sive than an age-0 wine. My pattern of monotonically increasing prices in wines from
the Left Bank is virtually identical to the pattern found in Dimson, Rousseau, and
Spaenjers (2015).

Interestingly, wines from the Right Bank follow a very different path: prices
increase at an increasing rate until age-50, peak at age-60, and then decay toward
0 as they approach age-100. Prices for Right Bank wines also start at a higher base,
with an age-0 wine twice as expensive. They stay more expensive until age-70.
Their prices peak around age-60, when they are about 15 times more expensive
than an age-0 wine from the Left Bank. From an investor’s perspective, this different
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life cycle in prices could provide diversification benefits. This is because, with respect
to the returns to aging, the path of prices across the two banks is uncorrelated.

Second, I evaluate the performance of investing in the superstar chiteaux of
Bordeaux over the 80 years of my sample. Of course, as highlighted in the review
of Le Fur and Outreville (2019) and further considered in Masset et al. (2021), I
am not the first to consider the long-run returns to investing in fine wine. Le Fur
and Outreville (2019) review 46 papers published from 1978 to 2018 on the rate of
return from investing in fine wines. Most focus exclusively on the five first-growths
from the Left Bank. Those that do include the superstar chateaux of the Right
Bank have limited sample periods, with most using 10-15 years of price data or
less; for example, 1983-1998 (Ali and Nauges, 2007), 2001-2010 (Chu, 2014), and
2007-2013 (Bocart and Hafner, 2015). Thus, my results are unique in their long-run
focus on returns from investing in Bordeaux, inclusive of the Right Bank.

Using the repeat-sales method of Shiller (1991), I find the geometric-average rate
of return was 6.78% in real terms for the period 1938-2017. The difference between
the joint portfolio and only wines from the Left Bank is less than 0.01%. I find the
joint portfolio has a higher ex post Sharpe-ratio than a portfolio of wines only
from the Left Bank when the risk-free rate is less than 6.95%. Thus, over the long
run, adding Right Bank wines to the portfolio does provide a diversification benefit.
Note that my 6.78% return for the period 1938-2017 is higher than the 5.3% in
Dimson, Rousseau, and Spaenjers (2015) for 1900-2012. This is because less of my
sample is from before 1960, after which Dimson, Rousseau, and Spaenjers find
that returns accelerated.

The remainder of this paper proceeds as follows. In Section II, I describe the data,
including the collection process for historical prices from the archive of Sherry-
Lehmann catalogs. In Section III, I use hedonic regression to examine the life cycle
of prices with respect to aging. In Section IV, I use repeat sales price indexes to eval-
uate the appreciation of prices in real terms over the long run. Section V concludes.

Il. Data
A. Wine selection

The Gironde estuary bifurcates Bordeaux into two major subregions: the Left and
Right Banks. I focus on eight red wines from the superstar chateaux of Bordeaux:
the five “first growths” of the Left Bank (Haut-Brion, Lafite Rothschild, Latour,
Margaux, and Mouton Rothschild), and three superstar chiteaux on the Right
Bank: Ausone, Cheval Blanc, and Petrus. I exclude at least two worthy candidates
for superstar chiteaux on the Right Bank: Le Pin and Lefleur. I exclude the former
because it was founded in 1979 and, unlike the other wines, was not widely distrib-
uted. I exclude the latter because Sherry-Lehmann did not promote it as a first growth
or equivalent (i.e., on par with Lafite, Latour, etc.) in their catalogs.

All are undoubtedly among the world’s most prestigious and expensive wines.
Current average retail prices range from $775 (Haut-Brion) to $4,760 (Petrus).' All

'Query of winesearcher.com on March 9, 2022.
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personify the Bordeaux style: rich, full-bodied, and tannic wines, which are aged for
extended periods prior to release in new oak barrels and have long aging potential.

The wines have broadly similar attributes. Start with expert scores, a tangible if
imperfect proxy for quality, with well-known impacts on prices. Let S;,, be the aver-
age, standardized score for chateau-vintage (i, v) at time ¢. I estimate the regression:

Sivi = ai + by + iy, (D

where a; and b, are fixed effects for chateau and vintage, respectively. I use robust
standard errors, clustered by year of review. I use scores standardized by expert
from Global Wine Score (Cardebat and Paroissien, 2015).% T estimate Equation (1)
using data from January 1996 to December 2018. For brevity, I evaluate expert scores
using the 95% confidence intervals for a; , which represents the average score for a
given chateau across critics, holding vintage constant.

The expert scores are practically identical. The lowest-scoring wines were Cheval
Blanc (93.8, 95.0) and Mouton (94.0, 95.0). The median-scoring wines were
Ausone (94.7, 95.7) and Lafite (94.8, 95.7). The highest-scoring wines were Latour
(95.1, 96.1) and Petrus (94.9, 96.1). These scores illustrate that wine quality—relative
to the universe of reviewed wines, not just relative quality within Bordeaux—is high
and statistically indistinguishable. Outside of scores, it is interesting to note that all
were established prior to c1837. All, except Petrus (located in a commune without
an official classification), hold the highest designation in their respective communes.’

While broadly similar, there are notable differences across the wines (Parker, 2005;
Anson, 2020). The wines from the Left Bank are dominated by Cabernet Sauvignon
grown on gravel soils, with the balance being a blend of Merlot, Cabernet Franc, and
Petit Verdot. Cabernet sauvignon comprises approximately 45% of Haut-Brion, 70%
of Lafite, 75% of Latour and Margaux, and 77% of Mouton. Ausone, Cheval Blanc,
and Petrus do not use Cabernet Sauvignon. The wines from the Right Bank are dom-
inated by Merlot and Cabernet Franc—50%-50%, 42%-58%, and 95%-5% for
Ausone, Cheval Blanc, and Petrus, respectively—on clay or limestone. As a result,
wines from the Right Bank are characteristically softer and more approachable. A sec-
ond notable difference is production, which is much lower on the Right Bank. Cheval
Blanc is the largest producer on the Right Bank at roughly 96,000 bottles/year, and
Ausone is the smallest at less than 24,000. On the Left Bank, the largest is Lafite at
300,000 and the smallest is Haut-Brion at roughly 132,000. Vineyards on the Right
Bank are smaller (7-39 versus 53-100 ha), older (35-50 versus 30-50 years), and

%Global Wine Score facilitates comparisons of expert scores across critics by standardizing scores on a
per-critic basis using the empirical c.d.f. of an individual critic’s rankings. The reported score is the stan-
dardized score averaged across critics, such that a value of 95 means 95 percent of all reviews received a
lower score.

*Classification of Bordeaux wines differ “often confusingly” by region and commune (Anson, 2020,
pp- 49-57). The most well-known is the 1855 Classification of Bordeaux, which identified 61 top properties
and ranked them into five hierarchical categories based on reputation and price by a committee of inter-
mediary suppliers. However, it entirely excluded the Right Bank and classified Mouton as a second growth
until its promotion in 1973. The only classification on the Right Bank is in the commune of St.-Emilion,
where Ausone and Cheval Blanc have held the highest ranking since its introduction in 1955. Pomerol,
where Petrus is located, does not have a classification.
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less productive (35-36 versus 40-51 hL/ha). These attributes provide further credence
to the argument that wines from the Right Bank might provide some diversification
benefits to a portfolio of Left Bank wines.

B. Sherry-Lehmann catalogs

On March 6, 1934, the well-known bootlegger and whiskey connoisseur Jack Aaron
founded Sherry Wine and Spirits Co., Inc. in the Louis Sherry building on Madison
Avenue in New York City. Jack’s brother, Sam, joined in 1935 and led the wine side of
the business. In the 1940s, Sam befriended another wine and food lover, James Beard,
who often contributed to the company’s catalogs. In 1965, Sherry acquired its largest
competitor, M. Lehmann, a gourmet grocer, and became Sherry-Lehmann Wine &
Spirits Merchants. Today, Sherry-Lehmann operates a three-floor, 9,000-square-foot
retail location on Park Avenue as well as a 65,000-square-foot climate-controlled stor-
age facility.

Shortly after the repeal in 1935, Sherry-Lehmann issued its first catalog, where my
sample begins. I collected list prices from all the Sherry-Lehmann catalogs archived
in the UC Davis Library Digital Collections.* T recorded the prices of the eight wines
for any reported vintage and annotated offers with nonstandard bottle sizes or future
delivery. In total, I collected 10,885 prices from 391 catalogs for the period 1935-2010.

Two substantive complications arose during data collection. First, several catalogs
were undated, ambiguously dated, or incorrectly dated. I re-labeled their dates
through context clues such as the youngest vintage of an available white wine and
the vintages of futures on offer. For example, the summer catalog for year T would
have white wines as young as year T—1 and futures from year T—1 and T -2,
not T or T—3. Second, quotes become scarce toward the end of the sample
(when the wines of interest become quite expensive). I supplement the catalogs
with data on prices provided by the London International Vintners Exchange
(Liv-Ex) from June 2005 to January 2017. Liv-Ex collects daily transaction records
on the price of fine wines exchanged through global secondary markets. Price updates
are collected through over 400 member distributors and auction houses around the
world, accounting for approximately 35,000 transactions worth $30 million daily.
These indices, which aim to reflect current and past market conditions, are reported
by professional data vendor services including Bloomberg and Thomson Reuters. I
convert Liv-Ex prices to U.S. dollars using exchange rates from Officer (2021) and
average monthly prices on a quarterly basis.

Other complications were easily remedied. Several catalogs are duplicated in the
archive. After data collection was complete, I cross-checked my records and removed
duplicated catalogs. The archive includes other documents mailed to customers, such
as special offers. I include these in the records if pertinent. Typically, prices were
listed on both a per-bottle and per-case basis. However, sometimes they are listed
in only one of the two denominations. I recorded prices on a per-case basis. When
listed only on a per-bottle basis, I assume bottles cannot be purchased at a quantity

“Retrieved from https:/digital.ucdavis.edu/collection/sherry-lehmann.
*Documentation is available from the author upon request.
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discount and multiplied by 12, which I would argue is reasonable because these list-
ings tend to occur when the wine is very old, rare, and expensive. For nonstandard
bottles, I converted the quantity to the size of a standard 9 L case, annotated the
entry with the bottle size, and adjusted the price if necessary (i.e., multiply the quoted
price for a 6.0 L Methuselah by 1.5).

C. Summary statistics

Table 1 reports summary statistics for my final database of prices. In total, I collected
10,885 records from the Sherry-Lehmann catalogs for the period 1938-2017. The
Liv-Ex data, which is a rolling portfolio of the ten most recently released vintages,
added 481 observations for each of the eight wines for 2005-2017. Each observation
is a wine-vintage pair (e.g., Haut Brion 2010) dated on a quarterly basis (e.g,
2015Q2), with additional information on the transaction type (e.g., Liv-Ex or catalog),
bottle size (all Liv-Ex records are for standard bottles), and futures (all Liv-Ex records
are for released wines). There are 1,428 unique wine-vintage combinations included in
the database. I deflate nominal prices to a base of 2015Q1 using the U.S. CPI (U.S.
Bureau of Labor Statistics, 2021).

Panel A of Table 1 reports summary statistics for wines from the Left Bank and
Panel B for wines from the Right Bank. Reflective of their relative scarcity, there
are 924-1,352 observations for wines from the Right Bank compared to 1,677-
2,571 from the Left. They also tend to be younger: average ages of 8.11-8.55 versus
8.93-11.13 and maximum ages of 53-84 versus 108-146. On average, real prices range
from $3,102/case ($259/bottle) for Haut Brion to $14,403 ($1,200/bottle) for Petrus.

lll. Aging and prices

In this section, I examine the relationship between wine prices and aging. To do so, I
estimate a hedonic regression of wine prices by age, controlling for factors such as sale
location, chéteaux, bottle size, year of sale, quarter of sale, and future offer. I also
show how the number of listings per year changes by wine age.

A. Estimation

I begin my analysis of the long-run returns from investing in Bordeaux by examining
how aging affects prices. Let P, be the price of wine from chateau i and vintage v at
location # in period t. I estimate the hedonic regression:

In Py = a; + x;m31 + Dixgvetﬁz + Z;Vgt')"f‘ Civets 2)

where ¢; is a chateau-level fixed-effect, D; is an indicator equal to 1 if wine i is from
the Right Bank and 0 otherwise, x;,¢; = [Age, Age®, Age’] is a cubic in age, and z;,,, is
a vector of controls. Controls include a series of fixed effects for location, bottle size,
year of sale, quarter of sale, and future offer. The interaction between the cubic in age
and indicator for wines from the Right Bank allows examination of the differences in
the age cycle across wines from the Left and Right Banks. One caveat to this approach
identified by Breeden (2022) is that, if low-quality vintages tend to disappear from the
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Table 1. Summary statistics

Nominal price Real price
Age ($1,000s) ($1,000s)
Data Obs. Vintages Mean Max Mean SD Mean SD
A. Left bank
Haut Brion L 481 22 7.99 13 4.47 2.25 4.67 2.28
SL 2,090 85 10.03 111 1.72 2.74 2.63 3.33
Total 2,571 86 9.65 111 2.23 2.86 3.01 3.26
Lafite L 481 22 7.99 13 8.57 4.99 8.98 5.24
SL 1,923 97 11.92 146 2.47 3.72 4.29 8.57
Total 2,404 99 11.13 146 3.69 4.69 523 8.23
Latour L 481 20 8.20 15 7.00 3.95 7.32 4.07
SL 1,718 96 11.46 108 1.80 2.93 3.03 3.92 5
Total 2,199 97 10.75 108 2.94 3.84 3.97 4.34 §
Margaux L 481 22 7.99 13 5.46 2.90 5.74 3.07 ;t
SL 1,196 72 9.85 114 1.88 3.00 2.99 4.52 §
Total 1,677 76 9.32 114 2.90 3.39 3.78 4.34 i.
Mouton L 481 22 7.99 13 4.80 2.53 5.01 2.59 g
SL 1,209 79 931 128 191 3.64 3.18 5.83 §
Total 1,690 81 8.93 128 2.73 3.61 3.70 5.18 g
(Continued)
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Table 1. (Continued.) —
o,
Nominal price Real price E
Age ($1,000s) ($1,000s) 4
Data Obs. Vintages Mean Max Mean SD Mean SD
B. Right bank
Ausone L 481 22 7.99 13 9.19 6.69 9.67 7.15
SL 443 50 8.23 84 2.89 6.38 3.94 6.78
Total 924 57 8.11 84 6.17 7.26 6.92 7.54
Cheval Blanc L 481 22 7.99 13 4.99 2.79 5.23 2.90
SL 996 64 8.82 67 1.47 2.44 245 3.08
Total 1,477 71 8.55 67 2.62 3.04 3.35 3.30
Petrus L 481 22 7.99 13 22.77 11.10 23.87 11.53
SL 871 58 8.84 53 6.80 10.43 9.18 11.13
Total 1,352 60 8.54 53 12.48 13.13 14.40 13.29

Note: L - world market data from Liv-Ex; SL - retail data from Sherry-Lehmann catalogs; Total - two data sets merged together.
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data due to nonrandom selection, price effects for older wines may contain a degree
of upwards bias.

B. Results

Table 2 reports least-squares estimates of Equation (2) with robust standard errors
clustered by year of sale. Before examining the relationship between age and price,
I examine the effects of other variables on prices. Quoted prices from Liv-Ex,
which reflect world prices, are systematically lower than local and landed prices at
Sherry-Lehmann. Turning to chateau-level fixed-effects, where Ausone is the omitted
category, we see only Petrus and Lafite tend to be more expensive than Ausone,
regardless of vintage, time, or age. Wines from all the other chateaux tend to be
less expensive, with Haut Brion being the least expensive, followed closely by
Cheval Blanc. Price and production quantity are clearly not perfectly correlated:
Lafite is the biggest, while Haut Brion and Cheval Blanc are among the smallest.
Other effects, which are omitted from the table for brevity of presentation, are con-
sistent with expectations: nonstandard bottle sizes trade at a significant premium;
prices are significantly higher during the fourth quarter; and wines sold as futures
trade at a small discount (e.g., Oleksy, Czupryna, and Jakubczyk, 2021).

Figure 1 illustrates the estimated relationship between aging and prices. The top
panel plots the effect of aging on price using the full model from Column (4) of
Table 2, with the Left Bank illustrated with a solid line, the Right Bank with a dashed
line. The results for the Left Bank are broadly consistent with Figure 4 in Dimson,
Rousseau, and Spaenjers (2015). Most importantly, prices increase monotonically
in age for wines on the Left Bank. The shape of my relative price line better traces
the curvature of Dimson, Rousseau, and Spaenjers (2015)’s line for low-quality vin-
tages (i.e., it is not concave between age 0-50), reflecting that my estimates are a
weighted average of their low- and high-quality vintages. While the slope of my rel-
ative price line appears steeper (e.g., crosses 10 between ages 50-60 rather than 70-
80), it may not be different because the base value (which is used to set the intercept
to unity) of the intercepts across the two graphs is different.

The shape of the Right Bank’s line is the most interesting feature of the top panel
of Figure 1. In contrast to the Left Bank’s monotonically increasing prices, the Right
Bank’s line is concave. At age 0, Right Bank wines are more than twice as expensive.
Even from that higher base, the Right Bank’s line increases at a much faster rate: the
Right Bank crosses 10 at age 40, compared to the Left Bank at age 59. The Right Bank
peaks at a value of 15.4 at age 60. At age 60, the value of a Left Bank wine is only 10.4.
The two lines intersect at age 68. While the Left Bank continues to increase in value,
reaching 28.8 at age 100, the Right Bank rapidly deteriorates. By age 76, the Right
Bank is below 10, by age 85 it is below 5, and at age 97 it falls below 1—after 97
years, it is worth less than an aged 0 wine from the Left Bank. In other words, wines
from the Right Bank reach peak maturity around age 60, but—unlike their Left Bank
counterparts—beyond maturity do not continue to increase in value. As an asset, they
have a different life cycle, which has implications for their optimal mix in a portfolio.

The bottom panel of Figure 1 illustrates the quantity of wines available by age.
Specifically, it reports the average number of listings per year in the
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Table 2. Results of hedonic regressions

(1) (2) (3) (4)

Liv-Ex Price ~0.407*** -0.440*** ~0.407*** ~0.401***
(0.064) (0.065) (0.069) (0.069)
Cheval Blanc -0.316*** -0.320*** -0.324***
(0.050) (0.047) (0.046)
Haut Brion -0.344*** -0.384*** -0.584***
(0.050) (0.041) (0.090)
Lafite 0.035 -0.046* -0.248***
(0.034) (0.027) (0.079)
Latour -0.159*** -0.229*** -0.431***
(0.046) (0.035) (0.080)
Margaux -0.181*** -0.220*** -0.419***
(0.047) (0.040) (0.085)
Mouton -0.246*** -0.256*** -0.454***
(0.056) (0.052) (0.097)
Petrus 0.801*** 0.788*** 0.792***
(0.059) (0.055) (0.058)
Age 4.454*** 4.866™**
(1.012) (0.909)
Age? -0.851 -1.566
(2.974) (2.530)
Age® -0.278 0.082
(1.761) (1.452)
1(RightBank) x Age -3.791***
(1.180)
1(RightBank) x Age” 14.594***
(4.691)
1(RightBank) x Age® -15.864***
(4.604)
Bottle size FE Yes Yes Yes Yes
Year of sale FE Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes
Future offer FE Yes Yes No No
Observations 14,294 14,294 14,294 14,294
R? 0.994 0.995 0.997 0.997
F-Test of age 3112.8***
F-Test of age-bank 38.8***

Note: *p < 0.10; **p < 0.05; ***p < 0.01.

Sherry-Lehmann catalogs by age. In the catalogs, most listings are for wines between
ages 5-8, followed closely by ages 1-4. Beyond ages 5-8, the number of listings
decreases as the wines age. The share of Right to Left Bank wines is also highest
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Figure 1. Price and quantity by age.

between ages 1-4 (31.3%) and 5-8 (31.6%), before it decreases over time from
between 17.6-23.3% over ages 13-28 to between 9.7-14.0% over ages 29-40 and
13.9% for over the age of 40. Perhaps not surprisingly, wines at auction tend to be
slightly older (peaking at ages 10-13), but otherwise follow a similar pattern
(Dimson, Rousseau, and Spaenjers, 2015, Fig. 5.).
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Figure 2. Long-run returns to investing in Bordeaux.

IV. Long-run returns

In this section, I examine the return on investment for the superstar chiteaux of
Bordeaux’s Left and Right Banks from 1938-2017. The primary goal of my analysis
is to evaluate the risk and return benefits of adding Right Bank wines to a portfolio of
Left Bank wines.
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A. Estimation

I evaluate the long-run returns of investing in Bordeaux wines using a repeat-sales
estimator (Bailey, Muth, and Nourse, 1963; Shiller, 1991). This estimator uses the
subset of wine-vintage pairs (e.g., Haut Brion 2000), which appear at least twice in
the final database of prices. Aggregating sales across quarters within a year, I have
521 unique wine-vintage pairs that appear at least twice. All but 60 of these unique
wine-vintage pairs appear more than three times. I encode these multiple sales as sep-
arate, consecutive pairs of repeat sales (Shiller, 1991, p. 122). After doing so, there are
J=3,714 repeat sales with price Pj; in period ¢ forj=1,..., ]

The reciprocal price index to be estimated is ;. Without loss of generality, assign
the base period 0, such that t=0, 1, ..., T, and assign 1 to the value of the index in
period 0, o = 1. Then 7 is a T-length vector of coefficients. I use the interval- and
value-weighted arithmetic repeat sales (IVW-ARS) estimator of Shiller (1991),
which is estimated with feasible generalized least-squares:

= (ZQ7'X) ' 207 Y. 3)

The dependent variable of the jth repeat-sale, Y, is the value of the repeat sale in
the base period, Pjy, and 0 otherwise. The independent variable, X, is a J x T-matrix
with element X, equal to —P;, if ¢ is the first entry of the repeat sale, +P;, if ¢ is the
second entry of the repeat sale, and 0 otherwise. Analogously, the instrumental var-
iable, Z, is a ] x T-matrix with element Z;; equal to —1 when the first repeat sale was in
time £, +1 when the second repeat sale was in time t, and 0 otherwise. To account for
the correlation across rows introduced by the encoding of multiple sales, the Jx T
variance matrix, €2, is block diagonal, with blocks corresponding to individual wine-
vintage pairs and each block tridiagonal. In the application of Equation (3), Q is
replaced with its estimate from a first stage assuming Q = ¢°I.

B. Results

The top panel of Figure 2 plots the price index in real USD, 71, estimated using the
IVW-ARS method. The index is set to one in the base year, 1938. I linearly interpo-
late the index for 1939-1945 and 1982-1985, periods for which there are no catalogs
in the archive. The price index can be interpreted as the return to the portfolio of
holding one of each wine-vintage pair from 1938 to 2017.

First, consider the index for wines exclusively from the Left Bank (black). Real
prices grew steadily from 1940-1960: from 1 in 1938, to 1.4 in 1950, to 2.15 in
1960. Then prices began to accelerate, reaching 7.0 in 1970 before growing by a factor
of more than four to reach 30.8 in 1980. Growth leveled from 1980 to 1995. Then,
growth rapidly accelerated again: from 1995 to 2000, prices jumped from 39.9 to
120.9. Prices again more than doubled in the next decade, reaching 260.9 in 2010.
Prices peaked at 311.9 in 2011, but have since receded, ending at 190.2 in 2017.
Over the full sample of 80 years from 1938 to 2017, the geometric average annual
real return was 6.78%. This is slightly higher than Dimson, Rousseau, and
Spaenjers’ (2015) estimate for the period 1900-2012, which is not surprising given
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that they find prices were relatively flat between 1900-1940, and broadly consistent
with others (c.f., Le Fur and Outreville, 2019).

Second, consider the index for wines from both the Left and Right Banks, illus-
trated in gray. This joint index follows the Left Bank index closely, with a correlation
of 0.998. Although the joint index ends slightly higher (190.6), the joint index is lower
than the Left Bank index in all but four periods, and the median difference between
the two indices is -5.81%. Overall, the joint index appears to have slightly lower
returns. The question is whether this lower return is offset by lower risk. In other
words, whether there is a diversification benefit to investing in both Banks.

The bottom panel of Figure 2 plots nominal returns on an annual basis, that is:

the percentage return from buying and selling the portfolio each year. The (arith-
metic) average nominal return on the Left Bank index is 9.95%, compared to
9.81% for the joint index. That is, in an “average” year, both portfolios earned a nearly
10% return. While the return on the joint index is lower, so too is the standard devi-
ation of returns: 0.193 versus 0.201. Thus, the coefficient of variation is slightly
smaller for the joint index: 1.96 versus 2.02.
Investors summarize the risk-return trade-off using the Sharpe (1964) ratio:
Ry — Ry

o

where R, is the return of the portfolio, R is the return of a risk-free asset, and o, is the
standard deviation of the excess return to the portfolio. A higher Sharpe ratio means a
greater return relative to the level of risk. Consider ex post Sharpe-ratios for the two
portfolios, which are calculated using the nominal annual returns. At a risk-free rate
of 1.0%, the Sharpe ratio increases from 44.4 to 45.8 by adding Right Bank wines to
the portfolio. At 0%, it increases from 49.4 to 51.0. At 5.0%, from 24.6 to 25.0. In fact,
if the risk-free rate is less than 6.95%, the joint index has a higher Sharpe ratio than
the index with wines exclusively from the Left Bank. The long-run risk-free rate is
typically considered between 3-4%. Thus, over the long run, the diversification ben-
efit from adding Right Bank wines has been worth the slightly lower returns.

V. Conclusion

Fine wine has increasingly received attention from investors seeking to bolster their
portfolios with alternative assets. Investors are attracted to its relatively high real
returns and low correlation to equity markets. Most studies of returns from fine
wine focus on the five “first growth” wines of Bordeaux, all located on the Left
Bank. I consider superstar wines from Bordeaux’s Right Bank, which are equally
appreciated by experts but less well-known among fine-wine consumers at-large. I
have two main findings. First, the prices of wines from the Right Bank follow a
very different life cycle with respect to age than their counterparts from the Left
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Bank. Whereas Left Bank prices ascend monotonically, Right Bank prices start at a
higher base, accelerate faster, and peak at age-60, before deteriorating. Second, a port-
folio of Left and Right Bank wines outperformed a portfolio of exclusively Left Bank
wines after adjusting returns for risk. Future work might consider incorporating vin-
tage quality using weather data and examine the implications of the different life
cycles for the optimal portfolio. It might also consider the forward-looking opportu-
nities for wines from the Right Bank as the number of consumers grows, the knowl-
edge among consumers grows, and the limited size of wineries on the Right Bank
becomes an increasingly binding constraint on supply.
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