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Wine pricing in restaurants: 

What does the data say about price dispersion in wines?  

❖ price dispersion increases with intensity of competition
❖ effect persists at neighbourhood level(s)
❖ dispersion varies with quality rating and other controls

Can we design a tractable model capturing the complexities of wine pricing?

❖ spatial competition in bundles: food (posted), wine (non-posted add on)
❖ heterogeneous customers: tourists (one shot, duffers), connoisseurs (repeat, knowledgeable)     
❖ no “best wine” but same wine may play a different role at different restaurants

How does price dispersion behave in this market (spec as change competition) and why?

❖ price dispersion in wine can increase with intensity of competition 
❖ competition has direct effect, lowering prices, but indirect effect of reducing “prize” obtained by 

selling meals to consumers searching for good wine match.  This reduces price pressure on wine, so
raises “ceiling” on wine price. 

❖ “weight” of food in the overall bill matters, as does weight on repeat custom.
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Wine pricing in restaurants: 

What’s the evidence?

Data:  Mar 2011-May 2013 surveys of 5 urban areas 
9668 wine-vintage pairs of Bordeaux wine
where each wine was sold, at what price, ambiance, location, Michelin and winelist ratings

Empirical Model:  

Implement in two stages (Sorensen, 2000; Lach, 2002; Lewis, 2008; Dubois and Perrone, 2015;
Pennerstorfer et al, 2017 and others):

Stage 1: 𝑃𝑟𝑖𝑐𝑒 = 𝛼 +𝑊𝑖𝑛𝑒𝑖 𝛽1 + 𝑉𝑖𝑛𝑡𝑎𝑔𝑒𝑘 𝛽2+ 𝑅𝑒𝑠𝑡𝑗 𝛽3+ 𝑇𝑖𝑚𝑒𝑡 𝛽4+ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀𝑖𝑗𝑘𝑡
Stage 2: 𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛 = 𝛼 + 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛𝑖 𝛽1 + 𝑇𝑦𝑝𝑒𝑗 𝛽2+ 𝑇𝑖𝑚𝑒𝑡 𝛽3+ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜑𝑖𝑗𝑡

Stage 1 control for bottle size, colour, and use log for price. Multiplicative heteroskedasticity model, with z related to regressors, E(ε) = 0, Var(ε)=eαz’ No relation between 

stripped price and density (or much of anything else).  Very high R2.

Stage 2 controls for quality (Michelin/Spectator), cuisine and ambiance both enter into restaurant type, bottle format.  Local area income added to control for demand 
side effects.  Cluster SE’s at restaurant level.  Versions with dispersion measured 3 ways; concentration measured 3 ways.  We present log-linear version (logs of all 
continuous variables) with logε2 as measure of dispersion.  Non-linear versions not presented as no evidence that they are a better overall fit, even though obtain 
significance.  Low R2
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Wine pricing in restaurants: 

What’s the evidence?

Variable Paris Hong Kong London Los Angeles New York

Log Density at city level .332***

(8.80)

.352***

(6.33)

.216***

(6.60)

.349***

(7.01)

.296***

(8.98)

Log Density at neighbourhood 

level

.124***

(2.78)

.211***

(3.43)

.148***

(4.61)

. 201*

(1.75)

.260***

(6.92)

Log Length (vintages/wine) .267***

(6.33)

.163***

(2.78)

.169***

(3.10)

.154*

(1.85)

.0.061

(1.12)

Log Length (within category) -.119***

(-4.89)

-.197***

(-6.25)

-.085***

(-3.24)

-.143*

(-1.75)

-.152***

(-4.40)

Wine Spectator Award .132

(1.21)

.037

(0.31)

-.190**

(-2.07)

.126

(1.04)

.051

(0.63)

One Star .195

(1.27)

-0.078

(-1.08)

0.012

(0.11)

-.162*

(-1.97)

Two Stars -.362*

(-1.69)

-0.359***

(-3.33)

-0.040

(-.34)

-.070

(-0.27)

Three Stars -.620*

(-1.84)

-.050

(-0.39)

.116

(0.82)

-.316**

(-2.53)

Sample size 14114 12500 14294 5068 13583

Robust t stats in parentheses, ***=.01 **=.05 *=.1
(control variable coefficients not reported)CRESSE 2021 4



Wine pricing in restaurants: 

Features of the market:

❖ Restaurant meals contain multiple elements (food, drink)

❖ Pricing practices of food and drink may differ, spec. drink menu may not be available before
committing to restaurant.  Prices quite stable at establishments across time: changing price
expensive.  

❖ Heterogeneous customers: some are connoisseurs and some are indifferent to wine
characteristics; some short term, some long term with repeat purchase. The latter are
important to restaurants and a target of strategy.  

❖ Full service restaurant consumption high value purchase; wine margin important to profitability 
of restaurant so receives considerable attention.     

❖ Heterogeneous rankings of wine “quality” across restauranteurs and customers.  Clearer
quality rankings of aggregates (restaurant; wine list), although even this is controversial.

❖ Selected wines to target at customer groups may differ across restaurants      
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Wine pricing in restaurants: 

What’s new?

❖ learning and matching intuition (derived in a pure strategy equilibrium spatial model) 
(vs. eg Gerardi and Shapiro, 2009; Syverson, 2007)
vs search (Kaplan et al, 2019; Burdett and Baughman (2016), Pennerstorfer et al, 2020; 
earlier works by Varian, 1980, Stahl, 1989)

❖ Multiple goods spatial setting (vs. Syverson, 2007).  No option to purchase at multiple outlets 
(vs “shoppers” in Kaplan, Lal and Matutes 89). Multiple consumer types (vs Lal and Matutes 94).   

❖ add on modelled:  salient feature is non-posted price, not “optionality”   
(vs. eg Ellison, 2005) and competition changes. loss leaders (Hess and Gerstner, 87).   

❖ But…we model dispersion within the “add on”, not across bundles as we have no food price information 
(vs. Kaplan et al (2019)). some prices not posted.  Pennerstorfer et al (2020), Lewis (2009) 
study base good only but do not model interaction across bundle or pure strategy.  

❖ distinct market studied with features of that market crucial to intuition – consumer groups;
posted/non-posted price; preferences for wine; spatial element     
(vs airlines, petrol, cement)

❖ new empirical results for this market with some formal quality measures
(Dakshina et al , 2013 for restaurants; Kaplan et al, 2019 for retail)
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Wine pricing in restaurants: 

A Bx
tx

1

PFA, (Pt, PjA)

(1-t)x

PFB, (Pt, PjB)

Time 0: each restaurant chooses (randomly) the bottle to target at tourists, j = 1, 2.  
γi = pr(bottle 1 targets tourists at resto i, i = A, B)

Time 1: each restaurant chooses a food price PFi, public, and price of connoisseur bottle, Pwi, not public and tourist price Pti.
consumers select restaurant to patronise:

α tourists consume bundle (food, wine)  (1-α) connoisseurs consume (μFood, wine)
half of connoisseurs prefer bottle 1; half bottle 2.  (V, 0) connoisseurs ;   Vt tourists;   V>Vt>0
all consumers learn price and availability of wine at patronised restaurant and all consume.  

Time 2: weighting factor δ
restaurants do not change menus or prices!
new generation of tourists enters
connoisseurs may re-select restaurant
consumption occurs at selected restaurant and time ends.   CRESSE 2021 7



Wine pricing in restaurants: 

Profit Maximisation   

❖ 𝑀𝑎𝑥𝑃𝐹𝐴,𝑃1𝐴[𝑃𝐹𝐴−𝑐𝐹][ 1 + 𝛿 𝛼𝑥𝑇 + .5(1 − 𝛼)𝜇 𝑥2
∗ (1 + δ) + .5(1 − 𝛼)𝜇(𝑥2

∗ + 𝛿𝐸(𝑥2𝐶𝐴
∗ ) + 𝛿(𝐸(𝑥2𝐶𝐵

∗ ) −

𝑥2
∗)]

+(𝑉𝑇−𝑐𝑤) 1 + 𝛿 𝛼𝑥𝑇 + .5 1 − 𝛼 𝑥2
∗ + .5 1 − 𝛼 𝛿 1 − 𝛾𝐵 𝐸(𝑥2𝐶𝐵

∗ ) − 𝑥2
∗

+(𝑃1𝐴−𝑐𝑤) 0.5 1 − 𝛼 (𝑥2
∗ + 𝛿𝐸(𝑥2𝐶𝐴

∗ ) + 𝛿𝛾𝐵 (𝐸(𝑥2𝐶𝐵
∗ ) − 𝑥2

∗)

Food profits from tourists, happy connoisseurs, and switchers + cheap wine to tourists, lucky connoisseurs who stay + some switchers + expensive wine connoisseurs 
who stay and some switchers willing to pay high price.   

Solving FOCs and imposing fulfilled expectations and symmetry, then taking effect of change in 

transport cost on equilibrium price, P1* , we need 
𝑑𝑃1

∗

𝑑𝑡
< 0 𝑓𝑜𝑟 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔 𝑝𝑟𝑖𝑐𝑒 𝑑𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛.

For this to occur we need:  

1 + 𝛿 1 − 𝜇 < 0

This expression multiplies a term that equals the “food bill”, which is [α+μ(1-α)] and a denominator that reflects the food bill adjusted for the likelihood that  it will be paid over two periods 
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Wine pricing in restaurants: 

What’s going on?

❖ Direct effect:      wine prices fall with increased density as “pull” of competitor increases.  
benefit felt in period 2 repeats and switches.  

❖ Indirect effect:   wine prices fall ➔ retains connoisseurs who seek good price on preferred wine 

BUT

also purchase food with the wine ➔ profit margin and weight of food affects
pressure on wine price ➔ lower food margin lowers “prize” that comes with 
low wine price ➔ competition raises wine price (repeat customers effect).  

AND

“weight” on connoisseur food affects “prize” from repeat custom.                             
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Wine pricing in restaurants: 

Can we get more from the model?      

The model requires heterogeneity both sides: wine menu and preferences.  For iconic wines, likely little 
wine target variation.  Indeed, we see negative relation between dispersion and competition for this subset (-.117*** at
city level).   Non-iconic wines continue to show positive relation between dispersion and competition.   

Effect of quality ambiguous in literature.  Here, we have measures of wine and venue quality, but the model indicates that
the effect of quality could affect the relation with competition through (1-α), μ and δ.  Each has a distinct sign (and overall
effect, if all three vary, is ambiguous).  Hence, the model has testable predictions that hopefully make a start at 
diagnosing why quality might affect this relation.     

Work on percentiles still to be done!  Instruments available, but not yet used. 
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Wine pricing in restaurants: 

Summary

❖ We have found increasing dispersion with increased density in the data.

❖ The institutions of this market are quite unique, making existing models not fit perfectly.

❖ We develop an explanation based on the characteristics of this market.  This results in a 
link between dispersion in an “add on” to the consumption (bill) of the “base good”.  Increasing density 
places direct pressure on the add on price, but also releases price pressure on the add on
via a lower “prize” from base good sales.  

❖ The model does not say that dispersion will always increase with density: this depends on a higher
“meal bill” for connoisseurs and a high enough weight on repeat sales.  It also relies on consumer 
and restaurant heterogeneity in preferences and wine menu structure.

❖ Where wine menu structure is likely to be similar (and consumer heterogeneity also very low and
directed at connoisseurs) we get decreasing dispersion with competition.  

❖ Higher quality venues seem to display a weak tendency to lower price dispersion, but 
whether this is consistent with model depends on knowing more about behaviour.  
Quality’s relation to dispersion not a settled area.   

❖ Teetotalers?  End point effects?  Wine list length?  N periods?  Some not likely to change
things, but depends on exact assumptions on how you expand.  Same with wine list length.   CRESSE 2021 11



THANK YOU!

University of Essex
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