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Fair Revaluation of Wine as an Investment*
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Abstract

The price of wine is a key topic among market participants interested in valuing their stock,
including dealers and restaurants, and consumers who may be interested in optimizing their
purchases. A closely related issue, revaluation is the need to regularly update the value of a
stock. This need is especially acute in the growing industry of wine as an investment. In this
case, fair-value measurement is compulsory by law. We briefly review methods available to
funds and introduce a new quantitative method aimed at achieving compliance with IFRS
(International Financial Reporting Standard) 13 for fair valuation. Using auction data on
26,640 lots, we apply this method to compute the current fair value of a basket of 232 different
wines. (JEL Classifications: C14, C43, Z11)

Keywords: Fair valuation, IFRS regulation, wine investment funds.

1. Introduction

Although most consumers generally obtain wine with the objective of drinking it,
some also buy it for the purpose of investment. The recent wine economics literature
has highlighted the direct benefits of wine investment and the positive diversification
effects wine can introduce to a portfolio of standard assets; see, for example, Fogarty
and Sadler (2014), Sanning et al., (2008), and the general overview of the wine
finance literature in Storchmann (2012). Indeed, wine shares many characteristics
with other storable agricultural goods considered investments, for example, an
active auction market that offers market participants transparency and liquidity.
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Wine funds in particular have industrialized the art of speculating in wine, creating
the possibility of active investment in this alternative asset.

Measuring performance of wine investment funds is necessary to properly
compute performance fees of managers, assess the fair value of a share in the
fund, and, more generally, provide accurate reporting to all involved stakeholders.
Because of increasing access to data and automation capabilities, traditional valua-
tion of physical assets by independent appraisers is becoming less important. For
example, the econometric approach of Ashenfelter (2008) and Ashenfelter et al.
(1995) to evaluate the quality of a wine tends to outperform expert opinions in
terms of predicting prices at auction. Furthermore, the growing level of stocks
held by wine funds makes a regular “manual” valuation by experts very difficult,
if not impossible. As a consequence, the adoption of IFRS 13 (International
Financial Reporting Standard 13, in effect since January 2013) by regulated wine
funds requires significant changes in traditional procedures for determining fair
value. Unlike stocks and bonds, a bottle of wine does not yield any coupon or div-
idend; and, unlike other conspicuous assets such as art that perpetually yield aesthet-
ic dividends (Baumol, 1986), wine cannot be consumed without destroying its value.
For the same reason, cash flows cannot be obtained from renting, or leasing, bottles
of wine, so any type of net-present-value valuation cannot be applied. This research
addresses the question of the valuation of wine in the context of wine funds valued in
going-concern that are subject to traditional International Accounting Standards
(IAS; some of which are still in use today) and IFRS regulations.

The valuation of returns on wine investments generally relates to the application
of hedonic regression or the method of repeated sales. Hedonic regression was pop-
ularized by Rosen (1974), who suggested that consumers pay a marginal price for
each characteristic of a given good, with the sum of these implicit prices comprising
the observed market price. Examples of applications of hedonic regression in the
wine market are Combris et al. (1997), Fogarty (2006), Golan and Shalit (1993),
Nerlove (1995), Oczkowski (1994), Priilaid and van Rensburg (2012), and Yoo
et al. (2011). The method of repeated sales can be viewed as a nested case of
hedonic regression and consists of computing average returns of identical goods
sold over time. Examples of applications of this method in the wine market
include Burton and Jacobsen (2001), Fogarty (2010), Fogarty and Jones (2011),
Jaeger (1981), Krasker (1979), Masset and Henderson (2010), Masset and
Weisskopf (2013) and Sanning et al. (2008). For a recent review of alternative
methods to measure wine investment returns and benefits from risk diversification,
see Fogarty and Sadler (2014).

The question of IAS-IFRS compliance in agricultural markets is discussed in
Marsh and Fischer (2013). The authors mention that wine, as a processed
product, is typically excluded from the IAS 41 standard for agriculture. Azevedo
(2007) focuses precisely on the impact of IAS 41 in the viticulture industry. The
author highlights that fair value can be determined based on the price of an active
market when it exists but, in the case of the wine-growing industry, this exercise is
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difficult due to the heterogeneity of wines across regions. The author suggests valuing
an agricultural stock of vines by expressing it as liters of wine. Bohusova et al. (2012)
review possibilities for small and medium-size enterprises (SMEs) active in the wine-
growing industry to properly implement provisions in an IFRS framework for wine
as a biological asset.

The remainder of the paper is organized as follows. Section 2 presents the current
situation and methods presently used by some wine funds. Section 3 introduces a new
methodology to estimate returns of a fund using either the hedonic or repeated-sales
approach. In Section IV, we illustrate the hedonic method using 266,640 lots sold at
auction at Christie’s and Sotheby’s between February 2007 and December 2013.
Section V is the conclusion.

II. Current Situation

Since 2005, compliance with IAS-IFRS standards has been compulsory for all
investment vehicles quoted on European stock exchanges, including wine
funds. Furthermore, the recent European directive 2011/61/EU on Alternative
Investment Fund Managers (AIFM) highlights a growing interest by supranational
bodies in improving transparency in the market of alternative strategies, including
funds that used to be less regulated. The regulation “IFRS 13 Fair Value
Measurement” took effect in January 2013. In this framework, fair value is
defined as “the price that would be received to sell an asset or paid to transfer a
liability in an orderly transaction between market participants at the measurement
date.” For nonfinancial assets, the selected valuation method must be appropriate
for the measurement, consistent with their “highest and best use.” While this
notion makes sense for physical assets, such as real estate or machinery (that can
be rented or exploited), the “highest and best use” of a stock held by a wine fund
is limited to storing it in a well-tempered cellar or wine refrigerator. As a conse-
quence, the fair value of a wine stock must necessarily rely on IFRS 13 (24): it
should correspond to a transaction taking place in the principal market for the
asset or liability or, in the absence of a principal market, in the most advantageous
market for the asset or liability. Since there is no centralized, or principal, market
for wine, the most advantageous market is defined as the one that maximizes the
amount that would be received to sell the asset after taking into account transaction
costs and transport costs (IFRS 13: Al).

Wine funds currently implement various methods to value their stocks. Table 1
presents some funds of wine as an investment and which valuation they use, if pub-
lished. Most of these funds trade heavily in French wines, typically representing
about 80 percent of the portfolio. Some funds, such as the Wine Investment Fund,
invest almost entirely in Bordeaux.

None of the funds appears to use a historical cost approach, in which inventories
are valued at the acquisition price. On the contrary, several funds already rely on a
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Table 1
List of Wine Investment Funds

Name Location Valuation

The Wine Investment Fund Bermuda Liv-ex system

Nobles Crus Luxemburg Average of dealers and auction
prices

The Vintage Wine Fund Cayman Islands Auction data and independent
valuation

Wine Growth Fund Luxemburg Unknown

Lunzer Wine Fund British Virgin Liv-ex system and independent

Islands valuation
Curzon Cap Fine Wine Geared Growth ~Guernsey Unknown
Fund
SPL Fine Wine NR2 IC Ltd. Guernsey Unknown
Patrimoine Grands Crus France Liv-ex system

market approach to value their stocks, even though IFRS 13 compliance is not
obvious in that case. However, until 2017, auditors may sign off on a market valua-
tion approach of a fund even where full IFRS 13 compliance has not been estab-
lished. Interestingly, some funds seem to use the valuation methodology promoted
by the London International Vintners Exchange (Liv-ex), an Internet and telephone
transaction platform for wine professionals. The company brands itself as the “in-
dustry standard” and “the official valuer for a number of leading wine funds.”

The Liv-ex platform is organized in a similar fashion as a stock exchange: bids or
offers are put on the platform by professionals. When a trade takes place, both coun-
terparties are notified of the transaction. Within 14 days, the seller then delivers the
wine to the Liv-ex warehouse, which is verified by Liv-ex. Simultaneously, the buyer
sends the funds to Liv-ex, which transfers the money to the seller within three weeks,
whereas the buyer can either collect the wine at the warehouse or have it delivered.

The Liv-ex exploits available information on its platform to produce valuations of
wines. The valuation method is the following: After the submission of a list of wines
to be valued, the exchange verifies the current best offer for each wine in its own
system and at other dealers. The valuer then observes the best bid on the platform
and looks at the most recent transaction (within the previous 30 days). If it lies
within the bid-offer spread, then this transaction is used for valuation; otherwise,
the mid-price is computed as the average between the bid and the offer. The scenario
becomes more complex when no offer is available. In this case, Liv-ex relies on an
undisclosed list of offer prices by merchants “identified as the major stockholders
of wine.” If no offer was available in the previous 30 days neither at a dealer nor
on the Liv-ex, then the valuation is performed by a “valuation committee” that
uses “off-market bids and offers, historical list prices and transaction data.” If no
bid is available, the bid is estimated from the average spreads to “orphan offers,”
defined as “an offer price where [Liv-ex has] no corresponding bid. Orphans can

ssaud Aussaaun abpuquied Aq suluo paysliand 02°SL0z'aMl/2101°01/610"10p//:sdny


https://doi.org/10.1017/jwe.2015.20

194 Fair Revaluation of Wine as an Investment

be both live exchange offers or merchant list prices.” The Liv-ex does not include
auction prices in its calculation “due to a lack of standardization of auction lots,”
which can make weekly prices “very volatile with large swings” and because
“auction commissions can vary.”

Despite being an interesting approach, the method seems to fail to satisfy require-
ments for fair-value computation of wine as a financial asset, especially in terms of
the IFRS 13. First, although it is a very successful venture with 400 members and
more than 1,000 transactions per month, there is little evidence that Liv-ex is the
most advantageous market for selling any type of wine that could be held by a
fund. According to Liv-ex, in 2010, Bordeaux wines accounted for 95% of its ex-
changes, with five Premiers Crus comprising 61% of Liv-ex trades by value:
Chateau Lafite-Rothschild (Pauillac), Chateau Latour (Pauillac), Chateau
Margaux (Margaux), Chateau Haut-Brion (Pessac, Graves), Chateau Mouton-
Rothschild (Pauillac).

In 2011, more than US$150 million worth of wine was traded on the Liv-ex plat-
form, which is a considerable amount in absolute value but undeniably smaller than
the yearly US$400 million worth of transactions the same year at the major auction
houses Acker Merrall and Condit, Christie’s International, Sotheby’s, Zachys, and
Hart Davis Hart Wine Co. In some cases, depending on ask prices of dealers to
estimate a bid price instead of relying on auction house transactions that are publicly
available seems an unreasonable choice, given the opacity of dealer prices and the
relative importance of large auction houses in the secondary market for wine
(according to Liv-ex, auctions account for roughly 10% of the market), especially
as far as old vintages and collectible wines are concerned.

First, as stated by Jones and Storchmann (2001), wines are “traded all over the
world in established wine auctions. The system guarantees, similar to a stock
market, a comparatively high price transparency. Therefore, it can be assumed
that auction prices indicate the relative (economic) scarcity and therefore the inter-
national esteem for those wines.” Second, unlike auctions, the Liv-ex is based on
standard contracts that assume a similar quality among wines with similar features.
This approach, well suited to recent vintages, prevents investors from gaining com-
plementary information about the condition of older wines. In the case of auctions,
by contrast, Ashenfelter (1989) highlights that, at wine auctions, “revealing informa-
tion tends to remove uncertainty and make low bidders more aggressive; this puts
upward pressure on the bidding of others, which is in the interest of the auctioneer.”
Similarly, Muth et al. (2008) showed that in the market for fed cattle, auction barn
prices are higher than equivalent forward prices. Pagano and Roell (1996) proved
that “the implicit bid-ask spread in a transparent auction is tighter than in a less
transparent dealer market.” For the art market, Bocart and Oosterlinck (2011)
showed that large auction houses act as agents, mitigating authenticity issues.

Finally, one can reasonably question the independence of an exchange that ex-
cludes its competitors (auction houses) but includes data from its clients or prospects
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(dealers). The inclusion of a valuation committee in the event of the absence of data
makes stakeholders clueless about the methodology and data eventually used to
perform a valuation. In any case, a conflict of interest is possible between an ex-
change that acts simultaneously as intermediary and expert and a fund whose fee,
like the exchange, depends on the price level.

III. New Approach to Valuation of Wine as an Investment

IFRS 13 provides three degrees of hierarchy in inputs that can be used for fair value
measurement. The idea behind the hierarchy is that lower levels are preferred: Level
1 inputs are “quoted prices in active markets for identical assets or liabilities that the
entity can access at the measurement date” (IFRS 13: 76). Level 2 inputs “are derived
mainly from or corroborated by observable market data by correlation or other
means (‘market-corroborated inputs’)” (IFRS 13: 81). Level 3 inputs are unobserv-
able inputs used “with the best information available in the circumstances, which
might include the entity’s own data, taking into account all information about
market participant assumptions that is reasonably available” (IFRS 13: 87-89).

In the case of wine, Level 1 inputs are not readily available, especially considering
the fact that available exchanges (Hong Kong Wine Exchange, BWinex in the
Bordeaux region, Vinetrade in Japan, and BBX and Liv-ex in the U.K., to name
but a few) are highly specialized and do not represent the market with the greatest
volume and level of activity for the asset or liability. Level 2 inputs, however, are ac-
cessible to wine funds since, first, they observe their own transactions, and, second,
they observe prices reached at auction and on electronic platforms. Level 3 inputs are
also significant for wine funds because they concern intrinsic qualities that generate
profit. Indeed, their strategies often involve acquisition and selling tactics that best
exploit their position in the market because they can benefit from significant econo-
mies of scale. Furthermore, they can act as liquidity providers and add a liquidity
premium. They can best adjust their movements in a market prone to dysfunction,
as mentioned by Ashenfelter (1989): “at the first wine auction I ever attended, I saw
the repeal of the law of one price,” referring to the declining price anomaly in wine
auctions provoked by non-optimal absentee bidders (Ginsburgh, 1998). Naturally,
funds’ strategies differ. Some specifically focus on heavily traded Bordeaux wines
and try to track the overall price levels, whereas others play in niche markets of col-
lectibles. They trade intensively in the over-the-counter market for restaurants,
dealers, and collectors. Our approach to fair valuation of a wine fund combines
inputs from Levels 2 and 3.

Level 2 inputs consist of observed transactions, both those made by the fund and
observable prices reached at auction, buyer’s premium included, for identical wines.
The auction market can be considered the most advantageous market because it is
open to all and applies an English auction system, known to be the one that maxi-
mizes seller revenues among auction mechanisms (Lopomo, 1998). Unfortunately,
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because of heterogeneity at auction, different prices for seemingly identical wines
(e.g., with respect to domain, vintage, and format) are observed at different
auction houses in the same month. A straightforward approach consists of averaging
prices observed simultaneously, so as to obtain, over time, an evolution in the
average price of a given wine.

1 Nir
Wi = NTZJ Diij, (1)

where w, is the value of wine 7 at time ¢, p;;is the jth transaction of wine i sold at time
t and N;, is the amount of identical wines i sold at time .

This naive methodology suffers from various drawbacks, including sensitivity to
outliers. Also, as Equation (1) can be seen as a particular case of hedonic regression
whose explanatory variables consist of only a single constant term and time
dummies, Bocart and Hafner (2012) show that the traditional fixed effects estimator

. 1 . - .
of volatility \/ N1 E , (wir = iw;)* overestimates the volatility of the underlying
.

value dynamics. We suggest instead the construction of a price index based on a
random effect estimator of each type of wine over time. Such an estimator is natu-
rally more robust to outliers thanks to a smoothing effect. The model is:

log(pig) = Ci + By + vig- (2)
Bi = Bir + §ir- (3)

The term C; is a constant, §;, is the margil impact of time on prices of wine i, and

v ~ N (0, aff). In Equation (3), we suppose that §;, is a random walk, with &;, ~
N (O7 a?) and which, for identification, is restricted to have a mean of zero.

The model can be estimated as in Bocart and Hafner (2015). At a first stage,
estimate

log(piy) = Ci + iy 4)

using ordinary least squares (OLS), where 7n;,; = B;; + v;;;. At a second stage, estimate
Bi; using a Kalman filter. A wine #’s fair value w;at time 7 is then estimated as

~ T Nir = - >
Wit = Zr:l Zj:l exXp (ﬁlT - ﬁn—) pirj)\in (5)
where N;, is the total number of transactions observed at auction of wine i at time 7,

Air 1s the weight allocated to the z-th period, allowing, for instance, more recent ob-

. . . . 1 .
servations to be given more weight. The particular case A;; = N 0;, (where 6, is the
it

ssaud Aussaaun abpuquied Aq suluo paysliand 02°SL0z'aMl/2101°01/610"10p//:sdny


https://doi.org/10.1017/jwe.2015.20

Fabian Y.R.P. Bocart and Christian M. Hafner 197

1
TN;
gives all past time periods equal weight in the current valuation. We use this equal
weighting in our empirical example in the following section. Another direct exten-
sion of the model is aggregation of wines per domain or per vintage by including ad-
ditional variables in Equation (4). Also, a predictor of future prices can be derived
from the Kalman filter approach as

Kronr delta) yields the classical approach of Equation (1). Alternatively, \;; =

—

log(pjr+1)) = Ci+ i;i(T+l)' (6)

If predictions of the price are required, corrections such as the one proposed by Jones
and Zanola (2010) are straightforward to implement in order to obtain an unbiased
predictor.

IV. Empirical Results

To test the suggested method, we collect data on all sales of the most popular! wines
sold at auction at Christie’s and Sotheby’s between February 2007 and December
2013.2 The database consists of 26,640 observed transactions on 232 different
wines whose list is available in the online appendix. Selling prices are converted to
USD/bottle. In order to mimic a wine fund’s portfolio, we simulate a portfolio
made up of one bottle of each of the 232 different wines available in our sample.
This is purely for illustrative purposes, and clearly any other type of portfolio, for
example, value weighted, could have been chosen alternatively.

Each wine is reevaluated monthly. If no observation is available for a given month,
the estimated fair value of the previous month is forwarded. Annualized volatility of
each wine is also computed and is 25% on average.

In the online appendix, the individual monthly valuation of each of the 232
wines is provided. As expected, the price average method resulting from Equation
(1) yields an unstable valuation. At individual wine levels, unreasonable spikes can
be observed. Figure 1 compares the filtered valuation of the wine with the largest
number of transactions (Mouton-Rothschild 1982) with the price average over
time. A clear spike is visible, due to an abnormal transaction recorded at auction,
and higher volatility when the price average method is used. Such effects are
smoothed in the filtered version of the valuation. If the database is cleaned for
outliers by discarding, for example, the top and bottom 0.1% of observations, the
spike effect diminishes, but the effect from a more volatile price average method
remains.

' That is, wines that appeared at auction at least 50 times.
2The data were acquired from Tutela Capital, a company that specializes in managing alternative assets
(https:/www.tutela.net).

ssaud Anssenun ebpuquied Aq suijuo paysiignd 0z°510z"@Ml/£10L°0L/Bio0"10p//:sd1y


https://www.tutela.net
https://www.tutela.net
https://doi.org/10.1017/jwe.2015.20

198

Fair Revaluation of Wine as an Investment

Figure 1
Filtered Versus Classical Average Price Valuations of Mouton-Rothschild 1982
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Figure 2
Filtered Versus Classical Average Price Valuations for Portfolio of All 232 Wines
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At the portfolio level, Figure 2 plots the two types of valuation for our virtual
portfolio made of the cumulative value of the 232 wines over time. A dotted line in-
dicates the classical price average methodology, whereas the plain line shows the
filtered version of the valuation. The filtered version exhibits a smoother progression.

Finally, a more precise estimation of returns can also show relationships and dy-
namics among different wines. For instance, Figure 3 illustrates a tight relationship
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Figure 3
Monthly Price Indexes of Selected Wines from the Area Between St-Estephe and Margaux,
1996 Vintage
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Figure 4

Monthly Price Indexes of Selected Wines from Outside the Area Between St-Estephe and
Margaux, 1996 Vintage
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Figure 5
Map of the Bordeaux Region
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Source: Map created by Ralf Powierski (www.info-graphic.de).
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between 1996 Bordeaux wines whose domain is located between St-Estephe and
Margaux in the Médoc region. These similar patterns are in sharp contrast with
those for other Bordeaux wines (see Figure 4), such as those located farther south
in the Pessac-Leognan area (Haut-Brion and Mission Haut-Brion) or even farther
east in the Pomerol area. These nuances are not captured by the classical estimator
in Equation (1). In the context of valuing a portfolio, such an analysis can be useful,
for instance, in creating peer groups with corresponding price indices.

V. Conclusion

IFRS 13—compliant revaluation of wine as an investment is an important topic for
fund managers, investors, and fiscal authorities. Since the notion of the “highest and
best use” for nonfinancial assets is difficult to apply to bottles of wine, a fair valua-
tion can rely only on a market approach. Unfortunately, wines are heterogeneous
goods that are not traded continuously. Furthermore, they can be traded in different
places: dealers, local exchanges, and auction houses. Wine funds use independent
valuation, auction, and dealer-based methodology, or the “Liv-ex” method. We
argue that none of these fully satisfies the stringent requirements of IFRS 13.
They either fail to justify the origin of the data (e.g., in the case of independent ex-
pertise), hence the type of input, or are calibrated on markets that are not the most
important or most advantageous (e.g., the Liv-ex). We suggest estimating returns of
a wine portfolio by applying Kalman filtering on price progression of individual
wines. We advocate that data used to calibrate the model should be the fund’s
own transactions, married with data from auction houses, the latter being the
biggest observable market for wine transaction, and the one that best fits the defini-
tion of “most advantageous market.” Naturally, a possible extension can further dis-
criminate among auction houses, geographic location, and so forth. Our empirical
results show better performance than the traditional average of prices, which
yields distorted results and fails to properly capture the market’s dynamics, including
market volatility.

Supplementary Material

For supplementary material accompanying this paper visit http://dx.doi.org/10.
1017/jwe.2015.20.
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