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Introduction



• Firms choose a location in abstract characteristics space;

• Product positioning within a market is one of the choices;

• Paper presents empirically tractable equilibrium model to analyze

the determinants of firms’ product positions:

• Incomplete-information framework with idiosyncratic sources of

profitability (not observed by rivals);

• E.g. managerial talent, customer service, inventory maintenance;

• With application on a sample of video retailers

• The results support that firms use spatial differentiation to shield

themselves from competition.

• The effect is illustrated with counter-factual exercise:

• Growing market gives firms more local market power (more scope for

spatial differentiation);

• However, payoffs from differentiation are lower as the population is

more dispersed (demand falls).
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Model

Setup and payoffs
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• f in F simultaneously and independently chooses whether and where

enter m;

• The number of actual entrants is E ;

• The set of possible locations in m is ` = 0, 1, ...Lm

• df is f ’s location decision, where df` = 1 if ` is chosen and 0

otherwise

Πm
f` = Xm

` β + ξm + h(Γm
·`,n

m) + εmf` (1)

• ξm and Xm
` are (un)observed demand shifter of m in `;

• Γ = Lm × Lm and nm is a the number of firms in L;

• εmf` is idiosyncraticity of f in ` with private realization and common

density.
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Assumption 1: Independent symmetric private values

εm1 , ..., ε
m
F are i.i.d. with G (·) and private

Assumption 2: Additively separable marginal competititors affects

h(Γm
·`,n

m) =
∑Lm

k=1 γk`n
m
k

• Indexing b = 0, 1, ...,B and omitting m gives:

Πf` = ξ + X`β +
∑
b

γbNb` + εf` (2)

• γb competition impact in b:

• γ0 for 0 and D1, γ1 for D1 and D2 etc.;

• Total number of firms in b:

• Nb` =
∑

k I
b
k`nk , where Ibk` = 1 if Db ≤ dk` < Db+1

• Note the summing of Nb` across bands:

•
∑

b Nb` = E
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Model

Conjectures and equilibrium



• With imperfect knowledge the expected profit in `:

E[Πf`
] = ξ + X`β +

∑
b

γbE[Nb`] + εf`

= E[Π̄f`
] + εf`

(3)

where E[Nb`] =
∑

k I
b
k`E[nk ] is expected number of f ’s in b

• Due to symmetry f ’s perception of g ’s location strategy `:

pg`(dg` = 1| ξ,X,E, θ1 ≡ (β, γ)) =

Pr(E[Π̄g`(·)] + εg` ≥ E[Π̄gk (·)] + εgk ),

∀k�=`,∀g�=f

(4)

• Then f ’s expected number of competitors in ` is (E − 1)pg`;

• It collapses expect number of firms in b to:

E[Nb`] =
∑
k

Ib
k`
E[nk ] =

∑
k

Ib
k`

(E − 1)pgk + Ib=0 (5)
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• Types: ε ∼ GEV (µ, δ, ξ);

• This results in multinomial Logit with unidentified δ:

pg` =
exp(E[Π̄g` ])∑L
k=1 exp(E[Π̄gk ])

(6)

• A1 imply pg = pf = p∗ and plugging in (3) and (5) into (6) gives a

firm’s vector of equilibrium conjectures over all ` (BNE):

p∗` = exp(Π̄`(X,p∗,E,θ1))∑L
k=1 exp(Π̄k (X,p∗,E,θ1))

=
exp(X`β+γ0+(E−1)

∑
b γb

∑
j I

b

j`
p∗j )∑L

k=1 exp(Xkβ+γ0+(E−1)
∑

b γb
∑

j I
b
jk
p∗j )

∀` = 1, ...,L,
(7)

• System of L equations define a fixed point:

• Exist by Brouwer’s FPT and unique under a reasonable assumption

(see Appendix).
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Impact on profits of competitors’ locations: illustration

• Using (3) with (4) gives:

E[Π̄7]=

ξ + X7β + γ0 + (E − 1)(γ0p
∗
7 + γ1(p∗4 + p∗5 + p∗8 ) + γ2(p∗1 + p∗2 + p∗3 + p∗6 + p∗9 ))
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• f ’s expected number of competitors in a particular distance band is a function

of the number of entrants into a market:

E[Nb`] =
∑
k

Ib
k`
E[nk ] =

∑
k

Ib
k`

(E − 1)pgk + Ib=0 (repeated 5)

• In equilibrium, the probability of entry involves a comparison of a weighted

average of payoffs across locations to the normalized payoff of not entering;

• Note the role of ξ;

Pr(entry) =
exp(ξ)

[∑L
`=1 exp(Π̄`(X,p∗, E , θ1))

]
1 + exp(ξ)

[∑L
`=1 exp(Π̄`(X,p∗, E , θ1))

] (9)

• Since probability of entry is identical across competitors:

E = F · Pr(entry) (10)

• Note that (10) through (9) depends on F ;
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Model

Estimation



• To bypass non-linearity of (7) and (10) an approach close BLP is used;

• Expected number of entrants predicted by (10) assumed to match the data:

• Done by adjusting ξ, market level effect.

• For observed E and assumed F equation (10) with (9) define ξ:

ξ = ln(E)− ln(F − E)− ln

(∑L

`=1
exp(Π̄`(X,p∗, E , θ1))

)
(11)

• In (11) ξ ∼ N(µ, σ) estimated on the vector of ξ across the set of M markets.

p∗` =
exp(X`β + γ0 + (E − 1)

∑
b γb

∑
j I

b
j`
p∗j )∑L

k=1 exp(Xkβ + γ0 + (E − 1)
∑

b γb
∑

j I
b
jk
p∗j )

(repeated 7)

Pr(entry) =
exp(ξ)

[∑L
`=1 exp(Π̄`(X,p∗, E , θ1))

]
1 + exp(ξ)

[∑L
`=1 exp(Π̄`(X,p∗, E , θ1))

] (repeated 9)

E = F · Pr(entry) (repeated 10)
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• Each market is treated as an independent Fm;

• The dependent variable consists of a vector of each firm f ’s

observed location choice, stacked across firms and markets.

L(θ1, θ2) =
M∏

m=1

pθ1 (dm| ξm,Xm, Em)gθ2 (ξm|Xm, Em,Fm) (12)

where dm = (dm
1 , d

m
2 , ..., d

m
F ), gθ2 is density of ξm and θ2 = (µ, σ)

• Computes the likelihood of observing entrants location choices

conditional on the market-level effect (i.e. Logit);

• Then multiplying by the probability of observing the particular ξ

realization (that equates predicted and actual entrants) gives

unconditional likelihood;

• (θ1, θ2), X, Fm and Em equation (7) gives approx. to a FP;

• Then p∗, F and E and equation (11) gives equilibrium ξ for each m;

• Parameter estimates are obtained by maximizing (12) using a

Nelder-Meade optimization algorithm
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Data



• The video retail industry:

• homogeneous and inexpensive good;

• stores differentiate themselves in the variety and depth of inventory

carried, rental contract terms, and drop-off convenience;

• the main differentiation is spatial location because customers

unwilling to travel a long distance.
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Sample market: Great Falls, Montana
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Results

Parameter estimates



Parameter estimates, entry and location-choice model
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Results

Illustration of results



• The lessening of competitive effects imply that geographic dispersion in

demand is used to avoid competition;

• That means that more stores enter as the market area and scope for

differentiation grow;

• A counter-factual increase of size of the characteristic space can be done;

• Note that as city grows it spreads out and population increases as well;
• So exercise is done in two steps:

1. Allows a city to grow in population only, holding its geographic layout;

2. Predicted entry under the expansion path is then contrasted with entry

that would occur were the city to grow both in population and area.
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The role of spatial dispersion on entry
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The role of spatial dispersion on entry

20



References

Seim, K. (2006). “An Empirical Model of Firm Entry with Endogenous

Product-type Choices”. In: The RAND Journal of Economics 37.3,

pp. 619–640.


	Introduction
	Model
	Setup and payoffs
	Conjectures and equilibrium
	Estimation

	Data
	Results
	Parameter estimates
	Illustration of results

	Conclusion
	Appendix

