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Empirically: Kilts-Nielsen Retail Scanner Data Large share of the dispersion in the price of an individual good is due to that good being sold at persistently different prices across stores that are equally expensive overall –Relative Price Dispersion
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Empirically: Kilts-Nielsen Retail Scanner Data Large share of the dispersion in the price of an individual good is due to that good being sold at persistently different prices across stores that are equally expensive overall –Relative Price Dispersion Propose theory: Multi-product sellers set prices asymmetrically to discriminate between high-valuation buyers who purchase everything from single seller and low-valuation buyers who shop around
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∑s log pjst



Price dispersion is large: St.Dev.(pˆjst ) = 15% 90 − 10 Ratio = 1.7



UPC prices in single week and market
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Relative Price Dispersion: Evidence Kilts-Nielsen Retail Scanner Data pˆjst = log pjst −
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S



∑s log pjst



Price dispersion is large: St.Dev.(pˆjst ) = 15% 90 − 10 Ratio = 1.7 Dispersion could be due to: UPC prices in single week and market



Expensive vs cheap stores Different pricing in equally expensive stores Transitory or persistent differences
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Decompose each normalized price as: pˆjst = yˆst + zˆjst Store component: (price level of store) yˆst =



1 J



∑ pˆjst j



Store-good component: (price of good relative to price level of store) zˆjst = pˆjst − yˆst
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Statistical model of normalized prices: pˆjst = yˆst + zˆjst



Store component:



Store-good component:



yst = ysF + ystP + ystT  y F  ys = αs y ystP = ρy ysP,t −1 + ηst   T y q yst = ε st + ∑i =1 θyi εys ,t −i



P T zjst = zjsF + zjst + zjst  F z  zjs = αjs P = ρ zP z zjst z js ,t −1 + ηjst   T q zjst = εzjst + ∑i =1 θzi εzjs ,t −i
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Decomposing Price Dispersion Store-good component
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Decomposing Price Dispersion Std. Dev. Store Transitory Fixed plus Pers. Total Store Store-good Transitory Fixed plus Pers. Total Store-good Total



Variance 0.000 0.004
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0.004 0.013 0.007



14.1% 15.3%



0.020 0.023



Decomp. 3.2% 96.8% 100.0% 64.1% 35.9% 100%
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84.5% 100%
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15% of variance due to differences in store price level, persistent 85% of variance due to good being sold at different prices across stores with the same store price level
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15% of variance due to differences in store price level, persistent 85% of variance due to good being sold at different prices across stores with the same store price level 60% transitory 40% persistent
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Decomposing Price Dispersion Std. Dev. Store Transitory Fixed plus Pers. Total Store Store-good Transitory Fixed plus Pers. Total Store-good Total
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15% of variance due to differences in store price level, persistent 85% of variance due to good being sold at different prices across stores with the same store price level 60% transitory ←→ Temporary sales 40% persistent ←→ Relative Price Dispersion
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Relative Price Dispersion: Theory



Theories of dispersion in store component: differences in amenities Theories of transitory dispersion in store-good component: intertemporal price discrimination Why persistent dispersion in store-good component? Idea: Multi-product sellers set prices to discriminate between high-valuation buyers who purchase all goods from single seller and low-valuation buyers who can purchase from multiple sellers
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Model Retail market for two goods



(imperfect competition: Butters, Burdett and Judd)



Sellers Measure 1 Produce both goods at cost 0 Set prices (p1 , p2 ) taking as given distribution H (p1 , p2 ) Buyers Demand one unit of each good Contact one seller w.p. α (captive), two w.p. 1 − α (non-captive) Type C (cool) Type B (busy) Measure µb Measure 1 − µb Valuation for goods ub Purchase from single seller



Valuation for goods uc < ub Can purchase from multiple sellers
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Equilibrium where all sellers set prices (p1 , p2 ) st p1 + p2 > ub + uc 45o



1



p1 ≤ ub , p2 ≤ ub



2



p1 > uc , p2 > uc



ub



q = 2ub



p2



Type C do not buy Type B buy both goods from same seller and only care about q = p1 + p2 uc



3



0 0



uc



ub



p1



q = ub + uc



Equilibrium is same as one-good, one-buyer model of Burdett-Judd
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Bundled Equilibrium Proposition Distribution of basket prices is an atomless G (q ) with support [q, 2ub ] 45o ub



p2



q = 2ub



q=q



Possible range of support Example of support



uc 0 0



uc



ub



p1



q = ub + uc



Atomless: If atom at q0 , seller can increase profit by choosing q0 − ε instead of q0 q = 2ub : If q < 2ub , seller can increase profit by choosing 2ub instead of q G (q ) keeps profit constant for all q



G pinned down, but H not ⇒ Equilibria with RPD and without RPD
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Equilibria 1



Relative valuation of cool uc /ub



Unbundled Equilibrium



Discrimination Equilibrium



Bundled Equilibrium 0 0
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Discrimination Equilibrium Equilibrium where all sellers set prices (p1 , p2 ) st p1 + p2 > 2uc 45o



1



For p1 + p2 > ub + uc , have p1 > uc , p2 > uc , so only q = p1 + p2 matters



2



For p1 + p2 ∈ (2uc , ub + uc ], either p1 ≤ uc & p2 ∈ (uc , ub ] or p2 ≤ uc & p1 ∈ (uc , ub ]
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Equal measures of sellers with p1 ≤ uc & p2 ∈ ( uc , ub ] and p2 ≤ uc & p1 ∈ (uc , ub ]
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Discrimination Equilibrium Proposition a) Distribution of basket prices is an atomless G (q ) with support S [q, ub + uc ] [q ∗ , 2ub ] b) For p ≤ uc , the distribution of individual prices is an atomless F (p ) with support [p, uc ] 45o ub



p2



q = 2ub



q = q∗ uc p



q = ub + uc Possible range of support Example of support



q=q



q = 2uc



0 0



p uc



ub



p1



G (q ) pinned down to keep profit constant for q ∈ [q ∗ , 2ub ] and profit on Type B constant for q ∈ [q, ub + uc ] F (p ) pinned down in bottom to keep profit on Type C constant for p ∈ [p, uc ]
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Discrimination Equilibrium



In any equilibrium, there is Relative Price Dispersion 1



Sellers price the two goods asymmetrically to discriminate between high-valuation buyers who purchase everything from the same seller, and low-valuation buyers who can purchase from multiple sellers



2



In equilibrium, a measure of sellers prices good 1 below good 2, and an equal measure prices good 2 below good 1



1&2 ⇒ Relative Price Dispersion
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Relative Price Dispersion: Calibration and Validation Is model able to be quantitatively consistent with key features of observed distributions of posted prices vs basket prices? Additional Evidence on Basket Prices: Kilts-Nielsen Household Panel Construct household price indexes `a la Aguiar and Hurst (2007) Dispersion in indexes large: St.Dev.(p˜i ) = 9% 90 − 10 Ratio = 1.2 Visiting more stores associated with lower price index



Introduction



Evidence



Theory



Calibration and Validation



Conclusions



Calibration



Dynamic model: Buyer contacts unchanged with prob ρ, new draw with prob 1 − ρ Seller maintains constant price due to menu cost Parameters: uc /ub , µc /µb , α, ρ Targets: Standard deviation of prices 10% (persistent part) Share dispersion due to store vs store-good 35% vs 65% (persistent) Average number stores visited per quarter 2.1 Regression of household price index on #stores/exp -1.3



Introduction



Evidence



Theory



Calibration and Validation



Validation



Calibration fit: good – especially for stylized model Further key features of price vs price index distributions in data: Less dispersion in price indexes than prices Store component more important for price indexes than prices Both replicated by model: for busy buying baskets, relative price dispersion cancels out
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Conclusions



Evidence of Relative Price Dispersion: Large share of dispersion in price of a good is due to the good being sold at persistently different prices across stores that are equally expensive Theory of Relative Price Dispersion: Stores price goods asymmetrically to discriminate between high-valuation buyers who purchase everything from the same store, and low-valuation buyers who shop around Calibration and Validation: Model quantitatively consistent with key features of observed distributions of posted prices vs basket prices
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