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Introduction

This study examines consumer preferences for variety in nightlife to
understand these preferences and their impact on nightlife industry
dynamics.

1 Consumer preferences’ for variety
2 Nightlife industry dynamics (venue profit, entry/exit)

We develop a continuous-time structural model that parameterizes
consumer preferences and describes venue entry and exit in the
nightlife industry using a panel of liquor license data from Chicago.
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Research questions

1 Do consumers prefer access to variety in nightlife venues?
→ Elasticity of substitution for venues

2 How do these preferences impact nightlife industry dynamics and the
level of nightlife services provided?
→ Profit function using entry/exit data, Continuous-time dynamic
discrete choice model
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Model outline

Building the model in stages
1 Static model for demand/venue profit
2 Dynamic model to describe nightlife venue entry and exit
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Static model: Demand

Static model of nightlife industry consists of venues and consumers.

nl venues of each type l ∈ 1, 2, . . . , L

A continuum of consumers of measure N̄

Each consumer has a budget w for nightlife services and decides
whether to go out and consume nightlife services based on the
realization of a reservation utility shock.

Demand function: based on constant elasticity of substitution (CES)
utility

qDli = p−1li

(pli
Pl

)−ρ(Pl

P

)−η
w

I ρl : elasticity of substitution between venues of type l
I η: elasticity of substitution across venues of different types
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∑
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I V (p): indirect utility
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Static model: Profit function

Venues face the demand qDli from measure N = N̄ min{V (p), 1}.

πli = max
pli

{
(pli − cl)

(pli
Pl

)−ρ(Pl

P

)−η
P−1N̄ min{V (p), 1}w − κl

}
I cl : constant marginal cost of production
I κl : fixed cost of production

Solving the FOC,

pli =


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[
1+S

η
η−1
l

∑
l′

(
S

η
η−1

l′

)−1]
η
)
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)
cl if V (p) < 1(

1 + nl
nl (ρl−1)−(ρl−η)−(η−1)Sl

)
cl if V (p) ≤ 1

⇒ Proposition 1: There exists a unique set of prices p∗ which solves the
equation above.
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Venue profit increasing in the number of venues
Effects of one additional venue on an incumbent venue’s profit

1 Positive: More consumers opt to go out and consume nightlife.
2 Negative: Additional competition

The strength of positive effect depends on ρl and η: Lower elasticity
of substitution corresponds to stronger preferences for variety.
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Dynamic model: Setting

Agents are assigned to neighborhoods indexed by m.

Each neighborhood has nm = (nm1, nm2, . . . , nmL) incumbent venues
of each type l ∈ 1, 2, . . . , L and vl entrants of type l .

Incumbent venues receive opportunity to exit according to a Poisson
process with a rate of αl .

Potential entrant venues receive opportunity to enter according to a
Poisson process with a rate of λl .
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Continuous time vs Discrete time

Allows for use of the full information present in the data
Simultaneous moves by two agents represents a measure-zero event.
Stochastic decision times likely represent a closer approximation to
reality.
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Incumbent’s value function

Each agent forms its value function based on its consistent belief of
other agents’ entries & exits and its expectations of its own move
opportunities.

An incumbent venue of type l ’s value function

V c
l (nm, dm, rm) =

[
δ +

∑
l ′

(vl ′αl ′ + nl ′λl ′)
]−1 × [π(nm, dm)+∑

l ′

(
(nl ′ − I (l , l ′))λl ′σ

x
l ′(nm, dm, rm)V c

l (nm + ιl ′ , dm, rm)

+ vl ′αl ′σ
e
l ′(nm, dm, rm)V c

l (nm − ιl ′ , dm, rm)
)

+ λlE[max{V c
l (nm, dm, rm), ψx

l + εx}]
]

I ιl : a vector with 1 as element l and 0 as all other elements
I dm: demographic attributes
I rm: regulatory stringency
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Incumbent’s value function

An incumbent venue of type l ’s value function

V c
l (nm, dm, rm) =

[
δ +

∑
l ′

(vl ′αl ′ + nl ′λl ′)
]−1 × [π(nm, dm)+∑

l ′

(
(nl ′ − I (l , l ′))λl ′σ

x
l ′(nm, dm, rm)V c

l (nm + ιl ′ , dm, rm)

+ vl ′αl ′σ
e
l ′(nm, dm, rm)V c

l (nm − ιl ′ , dm, rm)
)

+ λlE[max{V c
l (nm, dm, rm), ψx

l + εx}]
]

I 1st line: discount rate, all moving opportunities, flow payoff
I 2nd & 3rd line: entries and exits by other agents
I 4th line: the incumbent’s decision to remain or exit conditional on

receiving a move opportunity
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Entrant’s value function

Similar as before but no flow profit:

V e
l (nm, dm, rm) =

[
δ +

∑
l ′

(vl ′αl ′ + nl ′λl ′)
]−1 × [0+∑

l ′

(
(nl ′ − I (l , l ′))λl ′σ

x
l ′(nm, dm, rm)V c

l (nm + ιl ′ , dm, rm)

+ vl ′αl ′σ
e
l ′(nm, dm, rm)V c

l (nm − ιl ′ , dm, rm)
)

+ λlE[max{V e
l (nm, dm, rm),V c

l (nm, dm, rm)− ψe(rm) + εe}]
]
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Conditional choice probability

Assume that the stochastic components in instantaneous payoffs
follow iid T1EV.

Conditional choice probability for entry σel and exit σxl are

σel (n, d , r) = 1− exp(− exp(−V e
l (n, d , r)− Vc(n, d , r) + ψe(r))))

σxl (n, d , r) = 1− exp(−(exp(−V e
l (n, d , r)− ψx)))

Exit and entry rates
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Identification of colocation benefits
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Estimation strategy

Maximum likelihood strategy following ABBE (2016)
1 Obtain nonparametric estimates h̆el and h̆xl for the observed venue

entry and exit rates.
2 Use the estimates h̆el and h̆xl to write the ccps of entry and exit in

terms of structural parameters.
3 Find the value of the structural parameters θ̂ which maximizes the

likelihood function of the observed transitions. Likelihood function
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Data

Chicago liquor license data (Jan 2006 - July 2014)

A new license = a new entrant
An expired license = an exiting incumbent

Types of night venues
1 Amusement only
2 Drinks only
3 Drinks and amusement: no music/dance
4 Drinks and music: drinks & music/dance
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Regulatory environment

Citywide regulatory barriers: a licensing fee of at least $4,400

Local-level regulatory barriers
I Bans: All incumbent venues must exit.
I Moratoria: sets a minimum distance from existing primary liquor

licenses
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Elasticity of substitution

Elasticities
I η: elasticitiy of substitution across venues of different types
I ρl : elasticity of substitution between venues of type l

Lower elasticity of substitution → Stronger preference for variety

Results suggest a strong preference for variety in nightlife compared
to other consumption goods (5th-25th percentile of elasticies for
consumer goods reported in Broda and Weinstein, 2010).
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The effect of dry precincts and moratoria on the barriers to
entry

Can be interpreted as elasticities
I 1% increase in dry precincts → 0.47% increase in the barrier to entry
I 1% increase in moratoria → 0.11% increase in the barrier to entry
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Estimated sunk cost of entry

Converted the estimated parameters for entry/exit payoffs to dollar
value

Exit payoff is substantially lower than the sunk cost of entry.
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Static counterfactuals

Additional venue enters the market

Effect on profits of one more venue of each type

Proportion of observations where a new entry would increase the
profit of incumbent venues
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Dynamic counterfactuals

Deterministic component of the sunk cost of entry is exogenously
lowered by 25% for all potential entrants in all neighborhoods.

* Changes in entry probability
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Dynamic counterfactuals

A laissez-faire counterfactual where all local regulation are removed

* Changes in entry probability
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Conclusion

Consumers have less of a strong preference for access to variety in
venues with music and dance while they are very sensitive to variety
in venues which serve drinks but do not offer additional amenities.

Nightlife venues face very high barriers to entry. This limits the
available variety of

Future research: understanding the valuation and development of
consumption amenities in cities, allowing greater flexibility in venue
location choices
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Back to research questions

1 Q: Do consumers prefer access to variety in nightlife venues?
A: Consumers have a strong preference for variety in nightlife venues.

2 Q: How do these preferences impact nightlife industry dynamics and
the level of nightlife services provided?
A: It is possible that a new entrant increases the profit for incumbent
competitors.
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Q & A

Presented by Minhae Kim (Ohio State) Cosman (2017) February 6, 2019 33 / 34



Thank you.
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Likelihood function
For a given neighborhood m, let t = 1, 2, . . . ,Tm index the observed
transitions.
Let τmt be the wait time before transition t, let
nmt = (nmt1, nmt2, . . . , nmtL) denote the vector of venues of each type
l before transition t, and let emtl and xmtl be indicator variables for
whether transition t in neighborhood m was an entry of type l or an
exit of type l .
Then the log-likelihood function of the observed transitions
{τmt , nmt , emtl , xmtl} can be written as a function of these entry and
exit rates hel and hxl is:

LLH({τmt , nmt , emtl , xmtl}|hel , hxl ) =∑
m

[ Tm+1∑
t=1

(−τmt)
∑
l

(
nmtlh

x
l (nmt , dm, rm) + vlh

e
l (nmt , dm, rm)

)
+

Tm∑
t=1

∑
l

(
xmtlnmtl log hxl (nmt , dm, rm) + emtlvl log hel (nmt , dm, rm)

)]
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Likelihood function

Log-likelihood function

LLH({τmt , nmt , emtl , xmtl}|hel , hxl ) =∑
m

[ Tm+1∑
t=1

(−τmt)
∑
l

(
nmtlh

x
l (nmt , dm, rm) + vlh

e
l (nmt , dm, rm)

)
+

Tm∑
t=1

∑
l

(
xmtlnmtl log hxl (nmt , dm, rm) + emtlvl log hel (nmt , dm, rm)

)]
1st sum: likelihood of observed wait time between transitions

2nd sum: likelihood of the observed type of each transition
(conditional on observing a transition)
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