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Abstract

The prices of wine is a key topic for market participants interested in valuing their
stock, including dealers, restaurants or consumers who may be interested in optimizing their
purchases. As a closely related issue, re-valuation is the need to regularly update the value
of a stock. This need is especially met by fund managers 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 meeting
IFRS 13 compliance for fair valuation. Using auction data, we apply our method to compute

current fair value of a basket of wines.
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1 Introduction

Although consumers generally hold bottles of wine in view of drinking it, some hold it also for
the investment it may represent. Recent literature has highlighted the direct benefits of wine
investment and the positive diversification effects wine can offer to a portfolio of standard assets
(see Sanning et al., 2008 or Fogarty, 2010). Indeed, wine shares many characteristics with other
agricultural goods considered as investments, not least an active auction market that offers
transparency and liquidity to market participants. Wine funds in particular have industrialized
the art of speculating in wine, offering the possibility to actively invest in this alternative asset.

Measuring performance of wine investment funds is needed to properly compute performance
fees of managers, assess fair value of a share in the fund, and, more generally, provide accurate
reporting to all stakeholders involved. Traditional valuation of physical assets by independent
appraisers is slowly rendered obsolete by increasing access to data and automation capabilities.
Furthermore, the growing level of stocks held by wine funds makes a regular “manual” valuation
if not impossible, at least very difficult to achieve. As a consequence, the adoption of IFRS 13
(effective since January 2013) by regulated wine funds requires significant changes to traditional
procedures for determining fair value. To the contrary of stocks and bonds, a wine bottle does not
yield any coupon or dividend, and unlike other conspicuous assets such as art that perpetually
yield aesthetic 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
that any type of net-present-value valuation cannot be applied. This research addresses the
question of valuation of wine in the context of wine funds valued in going-concern and that are
subject to IAS-IFRS regulation. We first review the existing literature on quantitative methods
for wine valuation and application of TAS-IFRS in the wine industry.

Valuation of wine generally relates to the application of hedonic regression. Hedonic re-
gression was popularized 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 consisting in the
observed market price. Golan and Shalit (1993) applied hedonic regression to assess impact of
characteristics of Israeli wines on prices. They created a pricing system based on grape variety.
Oczkowski (1994) focused on Australian wines and included new variables, such as vintage and
region. Nerlove (1995) rather regresses quantity sold on price and quality attributes, since sup-
ply of varieties may not be exogeneously determined. Using data on Bordeaux wines, Combris
et al. (2003) included in the hedonic regression not only the information appearing on the label
of the bottle, but also the sensory characteristics of the wine. They showed that the market

price is mainly determined by objective characteristics. Yoo et al. (2011) use hedonic regression



to price wines supplied in British Columbia.

Priilaid and van Rensburgh (2012) identify four categories of explanatory variables: objective
(such as vintage or geographical location), sensory (for instance taste, bouquet), climatic and
chemical wine characteristics (concentration in sugar and alcohol). They use a hedonic regression
methodoloy to assess consumer prices in the South African market.

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

The remainder of the paper is organized as follows. Section 2 presents the current environ-
ment 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. We then
illustrate the method using 100 different types of bottles between January and September 2012.

The last section concludes.

2 Current environment

Since 2005, compliance with IAS-IFRS is 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 to improve transparency in the market of alternative strategies, including
funds that used to be less regulated. “IFRS 13 Fair Value Measurement” has become effective 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 non-financial 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 store it in a well-tempered cellar or
wine-refridgerator. As a consequence, the fair-value of a wine stock must necesseraly 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:A1]).

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 published. None of the
funds appears to use a historical cost approach, where inventories are valued at acquisition price.

On the contrary, several funds already rely on a market approach to value their stocks, even

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 Islands Liv-ex system and independent valuation

Curzon Cap Fine Wine Geared Growth Fund Guernsey Unknown
SPL Fine Wine NR2 IC Ltd Guernsey Unknown

Patrimoine Grands Crus France Liv-ex system

though IFRS 13 compliance is not obvious in that case. Interestingly, some funds seem to use the
“Liv-ex” valuation methodology promoted by the Liv-ex, an internet and telephone transaction
platform for wine professionals. The company brands itself “industry 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 and/or offers
are put on the platform by professionals. In case of a trade happening, both counterparties
are notified of the transaction. The seller then delivers within 14 days the wine to the Liv-ex
warehouse that is verified by Liv-ex. Simultaneously, the buyer sends the funds to Liv-ex that
transfers the money to the seller within three weeks, whereas the buyer can either collect the
wine at the warehouse, or be delivered.

The Liv-ex exploits available information on its platform to produce valuations of wines. The
valuation method is the following: upon 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
last 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”. In case no

offer was available in the last 30 days neither at a dealer or 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”. In case 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 be both live exchange offers or merchant list prices”. Surprisingly, the Liv-ex does
not include auction prices in calculation “due to a lack of standardization of auction lots” that
can make weekly prices “very volatile with large swings” and also because “auction commissions
can vary”.

Despite being an interesting approach, the method fails to meet requirements for fair-value
computation of wine as a financial asset, especially in the IFRS 13 sense. First, despite being
a very successful venture with 400 members and more than 1000 transactions per month, there
is little evidence that Liv-ex is the most advantageous market to sell any type of wine that
could be held by a fund. According to Liv-ex, in 2010, Bordeaux wines accounted for 95%
of its exchanges, with five Premiers Crus standing for 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 GBP100m worth of wine were exchanged on the Liv-ex platform, which
is a considerable amount in absolute value but indeniably smaller than the yearly USD397m+
worth of transactions reached the same year at major auction houses Acker Merrall and Con-
dit, Christies International, Sothebys, Zachys and Hart Davis Hart Wine Co. In some cases,
favouring ask prices of dealers to estimate a bid price instead of favouring auction house transac-
tions 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 (auctions would
account for roughly 10% of the market according to Liv-ex), especially as far as old vintages
and collectible wines are concerned.

As stated by Jones and Storchmann (2001), wines are “traded all over the world in estab-
lished 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 (eco-
nomic) scarcity and therefore the international esteem for those wines”. Second, unlike auctions,
the Liv-ex is based on standard contracts that assume similar quality for wines presenting sim-
ilar features. This approach, well suited to recent vintages, prevents investors from gaining
complementary information about condition of older wines. In the case of auctions, on the other
hand, Ashenfelter (1989) highlights that at wine auction, “revealing information 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 excluding its competi-
tors (auction houses) but including data from its clients or prospects (dealers). The inclusion of
a valuation committee in case of absence of data lets stakeholders clueless about the method-
ology and data eventually used to perform valuation. In any case, the conflict of interest is
obvious between an exchange that simultaneously acts as intermediary and expert and a fund

whose fee, like the exchange, depends on the price level.

3 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 should be 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 unobservable 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, 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, on the other hand, are accessible to wine funds since, first, they observe
their own transactions, and second, they observe prices reached at auction and also on electronic
platforms. Level 3 inputs are also of significant importance for wine funds since it concerns their
intrinsic qualities to generate profit. Indeed, their strategies often involve acquisition and selling
tactics that best exploits their positioning in the market since they can benefit from significant
economies of scale. Furthermore, they can act as liquidity providers and rip a liquidity premium.
They can best adjust their movements in a market prone to dysfunctionalities, 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 (see Ginsburgh, 1998). Naturally, funds’ strategies differ from each other.

Some specifically focus on heavily traded Bordeaux wines and try to track the overall price



levels, whereas others play in niche markets of collectibles. They trade intensively in the OTC
(Over The Counter) market for restaurants, dealers and collectors, whose volume of transactions
was estimated to be close to USD 4 billion in 2011. Our approach to fair-valuation of a wine
fund combines level 2 and level 3 inputs.

Level 2 inputs consist of observed transactions, both made by the fund itself and observable
prices reached at auction, buyer’s premium included, for identical wines. The auction market
can be considered as the most advantageous market since it is open to all and applies an English
auction system, known to be the one that maximizes seller revenues amongst auction mechanisms
(see Lopomo 1998). As a consequence, Level 3 inputs should consist of a function that marries the
fair-value of a wine ¢ with its expected price p at auction at time ¢ (p;). Formally, wi; = E(pst),
that is, the fair-value w of wine ¢ at time ¢ should be the expected price at auction of the same
wine ¢ at time ¢. If for a wine an identical peer is observed simultaneously at auction, the fair
value should simply be w;; = pi. However, if no such price is observed, E(p;) needs to be

estimated:

wit = E(pit) = vit, exp(ry, ¢ +0) (1)

where v;;; is the acquisition price of wine 7 at time ¢;, which is the last time a transaction was
made by the fund on wine ¢, and 7y, ; is the log-return of prices between time ¢; and ¢. The term
0 is the spread between auction prices and transaction prices, which can be estimated by using,
for instance, the mean or the median of log(v;+ — pi) for those wines for which both auction
and transaction prices are available at the same time.

Estimation of returns is generally tackled by two approaches: repeated-sales-regression and
hedonic regression. In repeated-sales-regression (Bailey et al., 1963), only pairs of sales of
identical wines are taken into consideration to compute their returns. A single trend in price is

then obtained by averaging these returns. Formally,

rist = log(vi) — log(vjs) (2)
¢
= Z BTX’[T + €3, (3)
T=8
fori=1,..., N, where r; is the log-return of wine ¢ with an observed transaction at time s and

another at time ¢t with s < t, §; is the marginal impact of time ¢t and X;; is a dummy variable
that takes the value —1 if the transaction was observed at time s, +1 if the transaction was

observed at time ¢, and 0 otherwise. Finally, ¢; is an error term. This model can be estimated



by OLS. Then, the estimated return to be used in equation (1) is given by
v =P B (4)

An important concern with repeated-sales-regression is the fact that observations that don’t
fall in pairs are wasted (Chanel et al., 1996). In the case of wines, this could concern, for instance,
exceptionnaly rare bottles or rare productions. As an alternative, in hedonic regression, all wines
are regressed on their intrinsic characteristics in order to obtain the residual marginal impact
of time on prices. Since not all wines are traded at all times at auction and/or in the fund, we
suggest the following semi-log hedonic approach based on internal transaction v on wine ¢ at

time ¢:
K

log(vit) = a0+ Y Xk + B + vi, (5)
k=1

where o is an intercept, X, is the kth characteristic of wine 4 (such as vintage, region, chateau,
etc.), of which there are K. The term [; is the marginal impact of time on prices which is the
same across wines. We suppose that (; is an unknown smooth function of time which for
identification is restricted to have a mean of zero. Finally, v; is a Gaussian error term with
mean zero.

The model can be estimated similar to Bocart and Hafner (2011). At a first stage, estimate

K
log(vit) = a0 + Y Xk + it (6)
=1

by OLS, where n; = (¢ + v; is a mean zero error term. At a second stage, estimate (3; by a

Nadaraya-Watson estimator,

At _ Ef\il K(t_h“)m,t
s K(55)

where K is a kernel function such as the Gaussian kernel, and h is a bandwidth that can be

(7)

selected using, for instance, a plug-in bandwidth selection (Gasser et al., 1991).

This approach has several important advantages: First, it reconciles transaction levels of
funds with verifiable market inputs of auction prices. As a consequence, the approach penalizes
funds that overpay wine, hence overestimate their stock using a historical cost approach. On
the other hand, it properly reflects fair value of funds that can benefit from economies of scales,
ensuring, for example, that redemptions be made at a fair level. Second, it allows fair valuation
of the stock at all times, given the fact that 3; is continuous, so that even rarely traded wines

or collectible editions can be tracked through time. Finally, since the error term in centered on



zero, the overall revaluation of the fund is expected to be asymptotically correct.

4 Empirical results

We create a virtual stock made of 206 transactions in 110 different types of wines from Bour-
gogne, Rhone and Bordeaux. Transaction prices are either prices observed at auction, at
Sotheby’s Hong-Kong, Christie’s London and Acker Merrall Hong-Kong or on online websites
such as La Place des Vins and Laithwaite’s, between January and September 2012. All prices are
translated in euros using the daily exchange rate. The portfolio is revalued in September 2012.
Out of the 110 types of wines, 35 have matching transactions at public auction (in the auction
houses mentioned above) in September 2012 that can relate to 53 transactions out of the 206.
We compare revaluation using returns estimated with a hedonic approach, regression approach
and revaluation using historical cost. Valuations for these 53 transactions are presented in Table
2.

The hedonic regression is made using 51 explanatory variables and 8 time dummies. The
51 explanatory variables are split into 5 categories: region, name of the wine, format (magnum
or bottle), producer and vintage. Results from the regression are available in Table 3. The
estimated J (relative spread) between transactions and observed auction prices if of -0.402. The
estimate was obtained using the median of the differences between the logged auction prices and
the logged transaction prices.
For the repeated-sales-regression, we use 27 pairs available in our sample. Results for the
regression are presented in Table 4. § in the case of the returns estimated with RSR is of -
0.581, lower than the hedonic approach, meaning that, at least in our exemple, RSR initially
overestimated the returns as compared to hedonic. There is, however, no reason to believe
that this will always be the case. The largely negative § in our exemple is mainly due to the
fact that prices used to construct our exemple are mostly ask prices from online dealers. To
the contrary, an actual fund is expected to encounter a positive ¢, which would mean that its
structure allows it to buy at interesting levels. If it is not the case, then it would mean that
its strategy is sub-optimal as compared to simply acquiring wine at auction houses. Table 5
presents results for the overall valuations: the historical cost method yields a total valuation of
508,849 euros, which stand for the money spent in all for the stock. By comparison, the hedonic-
based revaluation yields a value of 417,670 euros, against 454,406 euros for the revaluation using
RSR. When focusing only on the 53 bottles that have a true observation at auction, 176,859
euros were spent on them (historical cost), but they would be revalued at only 145,827 euros in

September 2012 at auction. By comparison, the hedonic method yields a valuation of 145,297



Table 2: Results from revaluation for 53 transactions (out of 206)

Name Date of acquisition Auction Hedonic RSR Historical cost

montrachet 2007 (bt) 10/01/2012 3,200 2,910 6,899 2,990

la tache 2003 (bt) 16/02/2012 1,650 2,496 3,964 2,616

montrachet 2005 (bt) 01/03/2012 3,775 3,496 4,848 3,738
montrachet 2008 (bt) 08/03/2012 2,700 3,636 5,042 3,887
montrachet 2000 (bt) 13/03/2012 3,350 3,496 4,848 3,738
montrachet 2004 (bt) 15/03/2012 3,025 3496 4,348 3,738
montrachet 2001 (bt) 16/03/2012 3,600 3,496 4,848 3,738
montrachet 2007 (bt) 19/03/2012 3,200 3,706 5,139 3,962

la tache 2003 (magnum) 02/04/2012 4,000 4,524 6,163 4,934
echezeaux 2005 (bt) 11/04/2012 678 685 934 748
montrachet 2005 (bt) 14/04/2012 3,775 4,524 6,163 4,934
vosne-romanee 1 cru 2008 (bt) 15/04/2012 450 318 434 347
richebourg 2007 (bt) 16,/04/2012 551 685 934 748

romanee st. vivant 2007 (bt) 19/04/2012 465 685 934 748
romanee st. vivant 2005 (bt) 21/04/2012 1,063 1,371 1,868 1,495
la tache 2005 (bt) 22/04/2012 3,300 3,427 4,669 3,738

haut-brion 2000 (bt) 05/05/2012 765 807 835 897

latour 2000 (bt) 11/05/2012 1,250 1,344 1,392 1,495

montrachet 2003 (bt) 22/05/2012 3,525 3,361 3,481 3,738
romanee-conti 2007 (bt) 01/06/2012 7,550 8,798 8,505 10,465
mouton-rothschild 2000 (bt) 02/06/2012 1,275 974 942 1,159
romanee-conti 2001 (bt) 08/06/2012 7,900 8,798 8,505 10,465
lafite-rothschild 2000 (bt) 10/06,/2012 2,425 2,388 2,308 2,841
haut-brion 2000 (bt) 11/06/2012 765 786 759 934
montrachet 2008 (bt) 13/06/2012 2,700 3,394 3,280 4,037
montrachet 2007 (bt) 15/06/2012 3,200 3,394 3,280 4,037
romanee-conti 2008 (bt) 15/06/2012 8,850 8,798 8,505 10,465
margaux 2000 (bt) 16,/06/2012 970 1,100 1,063 1,308

latour 2000 (bt) 19/06,/2012 1,250 1,257 1,215 1,495

romanee-conti 2007 (bt) 19/06,/2012 7,550 8,798 8,505 10,465
ausone 2000 (bt) 21/06/2012 1,625 1,885 1,822 2,243

la tache 2009 (magnum) 23/07/2012 7,400 7,221 7,521 9,269
ausone 2000 (bt) 25/07/2012 1,625 1281 1,334 1,645
mouton-rothschild 2000 (bt) 03/08/2012 1,275 1,025 928 1,420
lafite-rothschild 2000 (bt) 08/08/2012 2,425 2,266 2,052 3,140
haut-brion 2000 (bt) 10/08,/2012 765 745 674 1,032
romanee-conti 2007 (bt) 11/08/2012 7,550 7,555 6,841 10,465
chambertin clos de bze 2009 (bt) 14/08/2012 970 1,079 977 1,495
romanee-conti 2002 (bt) 15/08/2012 9,200 7,555 6,841 10,465

latour 2000 (bt) 18/08/2012 1,250 944 855 1,308
lafite-rothschild 2000 (bt) 22/08/2012 2,425 1,856 1,681 2,571
chambertin clos de bze 2008 (bt) 25/08/2012 970 513 464 710
montrachet 2008 (bt) 25/08/2012 2,700 2,698 2,443 3,738
chambertin 2008 (bt) 28/08/2012 1,170 513 464 710

latour 2000 (bt) 03/09/2012 1,250 850 710 1,271

chambertin clos de bze 2006 (bt) 12/09/2012 970 400 334 598
romanee-conti 2008 (bt) 12/09/2012 8,850 6,501 5,432 9,718
chambertin clos de bze 2005 (bt) 14/09/2012 970 1,000 836 1,495
chambertin 2005 (bt) 23/09/2012 1,170 1,000 836 1,495
chambertin 2006 (bt) 24/09/2012 1,170 425 355 635
ruchottes-chambertin 2006 (bt) 26/09/2012 370 200 167 299
chambertin clos de bze 2009 (bt) 28/09/2012 970 833 696 1,246




Table 3: Variables in the hedonic regression and their coefficients
Variable Estimate s.d T-test p-value

(Intercept) 743 02 321 LOAEG7T
(region)bourgogne -1.16 0.3 -3.4 8.83E-04 ¥
(region)rhone -1.59 0.3 -5.8  3.81E-08 **

(name)bonnes mares 021 0.3 0.7 4.86E-01
(name)carruades de lafite -1.56 0.2 -8.4  3.78E-14 Fx*

(name)chambertin 0.37 0.3 1.2 2.16E-01

(name)chambertin clos de bze 029 0.3 1 3.37E-01
(name)chambolle les amoureuses 0.49 0.3 1.7 9.82E-02 .
(name)charmes-chambertin -1.08 0.4 -2.6  1.01E-02 *
(name)cheval blanc -0.58 0.2 -2.4  1.70E-02 *
(name)clos de la roche -1.08 0.4 -2.6  1.01E-02 *

(name)corton-charlemagne 0.14 0.3 0.5 6.09E-01
(name)echezeaux 0.66 0.2 2.8 6.66E-03  **

(name)gevrey ler cru clos st jacques -0.59 0.3 -1.8  7.21E-02

(name)griotte-chambertin 0.16 0.3 0.5 6.24E-01
(name)haut-brion -0.5 0.2 -3 3.52E-03  **

(name)hermitage blanc -0.53 0.3 -1.6  1.23E-01
(name)loville las cases -1.88 0.2 -7.8 1.33E-12  *¥*
(name)la mission haut-brion -0.9 0.2 -4.2  4.03E-05 F**

(name)la mission haut-brion blanc 0.11 0.3 0.4 7.20E-01
(name)la tache 1.94 02 8.5 214E-14 ***

(name)lafite-rothschild -0.05 0.1 -0.4  6.97E-01

(name)latour -0.14 0.1 -0.9 3.63E-01
(name)le pin 0.87 0.2 4.2 549E-05 *FE
(name)les forts de latour -1.6 0.2 -7.8 8.53E-13 *¥*
(name)margaux -047 0.2 -2.3  2.09E-02 *
(name)mazis-chambertin -1.08 04 -2.6  1.01E-02 *
(name)montrachet 213 0.2 10 3.16E-18 ***

(name)mouton-rothschild -0.31 0.2 -1.3  1.90E-01
(name)musigny 1.66 0.3 5.9 281E-08 ***
(name)petrus 0.79 0.2 3.3 1.06E-03  **
(name)richebourg 1.17 0.3 4.5 1.25E-05 ***
(name)roman-conti 3.22 0.2 13.1 2.36E-26 ***
(name)roman st. vivant 1.03 0.2 4.3 3.68E-05 ***

(name)ruchottes-chambertin -0.61 0.4 -1.5  1.44E-01

(producer)coche-dury 0.7 03 2.2 3.05E-02

(producer)comte lafon -1.67 0.3 -5 1.32E-06

(producer)drc -0.42 0.2 -2.6  1.08E-02

(producer)faiveley -0.28 0.3 -0.9 3.68E-01

(producer)ponsot 0.88 0.4 2.4 1.73E-02

(format)magnum 0.65 0.1 5 1.73E-06

(vintage)2001 0.38 0.2 1.8 T7.36E-02

(vintage)2002 0.37 0.2 2.2 3.06E-02

(vintage)2003 0.02 0.2 0.1 8.95E-01

(vintage)2004 0.08 0.2 0.3 7.30E-01

(vintage)2005 0.69 0.1 4.9 2.14E-06

(vintage)2006 -0.18 0.2 -1.1 2.92E-01

(vintage)2007 -0.03 0.2 -0.2  8.45E-01

(vintage)2008 0.04 0.2 0.2 8.25E-01

(vintage)2009 048 0.1 3.3 1.26E-03

(vintage)2010 -0.06 0.1 -0.6  5.56E-01

(vintage)2011 -0.74 0.1 -7.2 3.36E-11

(month)beta2 -0.1 0.2 -0.4  6.74E-01

(month)beta3 -021 0.2 -1.1 2.90E-01

(month)betad -0.17 0.2 -0.9 3.63E-01

(month)betab -0.06 0.2 -0.3  7.74E-01

(month)beta6 0 0.2 0 9.94E-01

(month)beta? -0.06 0.2 -0.3 7.81E-01

(month)beta8 -0.03 0.2 -0.2  8.79E-01

(month)beta9 0.16 0.2 0.8 4.20E-01

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05.0.1 1

Residual standard error: 0.2794 on 145 degrees of freedom
Multiple R-squared: 0.9448, Adjusted R-squared: 0.9219
F-statistic: 41.34 on 60 and 145 DF, p-value: < 2.2¢-16
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Table 4: RSR

Variable Estimate s.d T-test p-value
betal -0.21 0.07 -2.89 9.68E-03
beta2 0.21 0.16 1.31 2.06E-01
betad 0.37 0.26 1.38 1.84E-01
betad 0.40 0.21 1.89 7.55E-02
betab 0.70 0.24 2.90 9.58E-03
betab 0.83 0.26 3.20 4.91E-03
beta7 0.83 0.29 2.89 9.76E-03
beta8 1.05 0.32 3.33  3.69E-03
beta9 1.21 0.36 3.36  3.46E-03

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05.0.1 1
Residual standard error: 0.1427 on 18 degrees of freedom
Multiple R-squared: 0.6639, Adjusted R-squared: 0.5145

F-statistic: 4.445 on 8 and 18 DF, p-value: 0.004109

Table 5: Valuation of stock

Stock Method Value, September 2012 (EUR)

53 bottles Auction prices 145,827
53 bottles Hedonic-based 145,297
53 bottles RSR-based 159,376
53 bottles Historical cost 176,859
206 bottles Auction prices unknown
206 bottles Hedonic-based 417,670
206 bottles RSR-based 454,406
206 bottles Historical cost 508,849
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euros for these 53 bottles, whereas the RSR-based method gives an estimate of 159,376 euros.

5 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 “highest and best use” for non-financial assets
is difficult to apply for bottles of wine, a fair valuation can only rely on a market approach.
Unfortunately, wines are heterogeneous goods that are not traded continuously. Furthermore,
they can be traded at different places: dealers, local exchanges and auction houses. Wine funds
use independent valuation, auction and dealers based methodology, or the so-called “Liv-ex”
method. We argue that none of these fully satisfy the stringent requirements of IFRS 13. They
either fail to justify the origin of data (such as in the case of independent expertise), hence the
type of input, or are calibrated on markets that are not principal or most advantageous (such
as the Liv-ex). We suggest estimating returns of a wine portfolio by applying either hedonic
or repeated sales approach. We advocate that data used to calibrate the model should be the
fund’s own transactions corrected for a possible spread with data from auction houses, the latter
being the biggest observable market for wine transaction, and the one that best fits the definition
of “most advantageous market”. Our empirical results show similar performance between the
hedonic and repeated-sales approach. A historical cost approach yields distorted results and

fails to capture the market’s dynamics.

12



6 Bibliography

Ashenfelter, O. (1989). How auctions work for wine and art. The Journal of Economic Per-
spectives, 3(3), 23-36.

Azevedo, G. (2007). The Impact of International Accounting Standard 41’Agriculture’in the
Wine Industry. Available at SSRN 975508.

Baumol, W. J. (1986). Unnatural value: or art investment as floating crap game. The American

Economic Review, 10-14.

Bocart, F. Y., and Hafner, C. M. (2011). Econometric analysis of volatile art markets. Com-

putational Statistics and Data Analysis.

Bocart, F., and Oosterlinck, K. (2011). Discoveries of fakes: Their impact on the art market.
Economics Letters, 113(2), 124-126.

Bohusova, H., Svoboda, P., and Nerudova, D. (2012). Biological assets reporting: Is the
increase in value caused by the biological transformation revenue?. Agricultural Economics
(Zemedelsk Ekonomika), 58(11), 520-532.

Chanel, O., Grard-Varet, L. A., and Ginsburgh, V. (1996). The relevance of hedonic price

indices. Journal of Cultural Economics, 20(1), 1-24.

Combris, P., Lecocq, S., and Visser, M. (2003). Estimation of a hedonic price equation for
Bordeaux wine: does quality matter?. The Economic Journal, 107(441), 390-402.

Fogarty, J. (2010). The Demand for Beer, Wine and Spirits: A survey of the literature. Journal
of Economic Surveys, 24(3), 428-478.

Gasser, T., Kneip, A., and Kohler, W. (1991). A flexible and fast method for automatic

smoothing. Journal of the american statistical association, 86(415), 643-652.

Ginsburgh, V. (1998). Absentee bidders and the declining price anomaly in wine auctions.
Journal of political Economy, 106(6), 1302-1319.

Golan, A., and Shalit, H. (1993). Wine quality differentials in hedonic grape pricing. Journal
of Agricultural Economics, 44(2), 311-321. Jones, G. V., and Storchmann, K. H. (2001).
Wine market prices and investment under uncertainty: an econometric model for Bordeaux
Crus Classés. Agricultural Economics, 26(2), 115-133.

13



Hibberd. J. (2012). The fine Champagne market - increasing the fizz. Presentation for the
Harpers Champagne Summit of the 28th of February 2012.

Lopomo, G. (1998). The English auction is optimal among simple sequential auctions. Journal
of Economic Theory, 82(1), 144-166.

Marsh, T., and Fischer, M. (2013). Accounting For Agricultural Products: US Versus IFRS
GAAP. Journal of Business and Economics Research (JBER), 11(2), 79-88.

Muth, MK, Liu, Y., Koontz, S.R. and Lawrence, J.D. (2008). Differences in prices and price
risk accross alternative marketing arrangements used in the fed cattle industry. Journal
of Agricultural and Resource Economics, 33(1), 118-135.

Nerlove, M. (1995). Hedonic price functions and the measurement of preferences: The case of

Swedish wine consumers. European economic review, 39(9), 1697-1716.
Oczkowski, E. (1994). A hedonic price function for Australian premium

Pagano, M., and Roell, A. (1996). Transparency and liquidity: a comparison of auction and
dealer markets with informed trading. The Journal of Finance, 51(2), 579-611.

Priilaid, D. A., and van Rensburg, P. (2012). Nonlinear hedonic pricing: a confirmatory study

of South African wines. International Journal of Wine Research, 4, 1-13.

Rosen, S. (1974). Hedonic prices and implicit markets: product differentiation in pure compe-

tition. The journal of political economy, 34-55.

Sanning, L., Shaffer, S., and Sharratt, J. M. (2008). Bordeaux wine as a financial invest-
ment. Journal of Wine Economics, 3(1), 51-71. wine. Australian Journal of Agricultural
Economics, 38, 93-110.

The European Commission (2012). Commission Regulation (EU) No 1255/2012 of 11 December
2012 amending Regulation (EC) No 1126/2008 adopting certain international accounting
standards in accordance with Regulation (EC) No 1606/2002 of the European Parliament
and of the Council as regards International Accounting Standard 12, International Finan-
cial Reporting Standards 1 and 13, and Interpretation 20 of the International Financial

Reporting Interpretations Committee. Official Journal of the European Union.

Yoo, V., Florkowski, W. J., and Carew, R. (2011). Pricing Attributes of Wines from Emerg-
ing Suppliers on the British Columbia Market. In Agricultural and Applied Economics
Association 2011 Annual Meeting, July (pp. 24-26).

14



SFB 649 Discussion Paper Series 2013

For a complete list of Discussion Papers published by the SFB 649,
please visit http://sfb649.wiwi.hu-berlin.de.

001

002

003

004

005

006

007

008

009

010

011

012

013

014

015

016

017

018

"Functional Data Analysis of Generalized Quantile Regressions" by
Mengmeng Guo, Lhan Zhou, Jianhua Z. Huang and Wolfgang Karl
Hardle, January 2013.

"Statistical properties and stability of ratings in a subset of US firms" by
Alexander B. Matthies, January 2013.

"Empirical Research on Corporate Credit-Ratings: A Literature Review"
by Alexander B. Matthies, January 2013.

"Preference for Randomization: Empirical and Experimental Evidence" by
Nadja Dwenger, Dorothea Kubler and Georg Weizsécker, January 2013.
"Pricing Rainfall Derivatives at the CME" by Brenda Lopez Cabrera,
Martin Odening and Matthias Ritter, January 2013.

"Inference for Multi-Dimensional High-Frequency Data: Equivalence of
Methods, Central Limit Theorems, and an Application to Conditional
Independence Testing” by Markus Bibinger and Per A. Mykland, January
2013.

"Crossing Network versus Dealer Market: Unique Equilibrium in the
Allocation of Order Flow" by Jutta Donges, Frank Heinemann and Tijmen
R. Daniéls, January 2013.

"Forecasting systemic impact in financial networks" by Nikolaus Hautsch,
Julia Schaumburg and Melanie Schienle, January 2013.

"I'll do it by myself as | knew it all along’: On the failure of hindsight-
biased principals to delegate optimally" by David Danz, Frank Huber,
Dorothea Kubler, Lydia Mechtenberg and Julia Schmid, January 2013.
"Composite Quantile Regression for the Single-Index Model" by Yan Fan,
Wolfgang Karl Hardle, Weining Wang and Lixing Zhu, February 2013.
"The Real Consequences of Financial Stress" by Stefan Mittnik and Willi
Semmler, February 2013.

"Are There Bubbles in the Sterling-dollar Exchange Rate? New Evidence
from Sequential ADF Tests" by Timo Bettendorf and Wenjuan Chen,
February 2013.

"A Transfer Mechanism for a Monetary Union" by Philipp Engler and
Simon Voigts, March 2013.

"Do High-Frequency Data Improve High-Dimensional Portfolio
Allocations?" by Nikolaus Hautsch, Lada M. Kyj and Peter Malec, March
2013.

"Cyclical Variation in Labor Hours and Productivity Using the ATUS" by
Michael C. Burda, Daniel S. Hamermesh and Jay Stewart, March 2013.
"Quantitative forward guidance and the predictability of monetary policy
— A wavelet based jump detection approach —" by Lars Winkelmann,
April 2013.

"Estimating the Quadratic Covariation Matrix from Noisy Observations:
Local Method of Moments and Efficiency” by Markus Bibinger, Nikolaus
Hautsch, Peter Malec and Markus Reiss, April 2013.

"Fair re-valuation of wine as an investment" by Fabian Y.R.P. Bocart
and Christian M. Hafner, April 2013.

SFB 649, Spandauer Straf3e 1, D-10178 Berlin
http://sfb649.wiwi.hu-berlin.de

This research was supported by the Deutsche
Forschungsgemeinschaft through the SFB 649 "Economic Risk™.




	Frontpage 018
	BocartHafnerDP
	Endpage 018

