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1. Motivation In theory : VPT is explained with reference to individual economic

Scaling .proble.ms are omnlpresent in many areas qf gpplled research. In agents (e.g. farmer, consumer or the manager of retail store).
vertical price transmission (VPT) the characteristics of the observed
Prices
retailers

prices processes depend significantly on whether individual
Prices

Consumers

Weighted Average| .
. —-l- 'II Retailers
Price
Venhted A Wholesalers
eighted Average| mmm
S — + +

Processing
manufacturing

observations are studied or whether these observation are
aggregated to averages.

The effect of scale on the measurement of VPT has been to some extent
ignored in the design of methods and the research questions in the
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literature. Production
The hierarchically structured data where aggregation or disaggregation Inputs
on different levels of the hierarchy of the supply chain (e.g., Product, |y empirical applications: most studies employ aggregated data
Store and Chain ) might affect the statistical analysis and the (e.g., average retail prices in a region or a country).
conclusions which we draw from the VPT analyses. 6. Data
2. The research gap Retail level: a balanced panel data on 1087 different EANs during
Scaling problems : the units under statistical investigation are likely to 312 weeks of retail prices for 250 gram foil-wrapped packages of
behave very differently when studied on different scales. butter in Germany.
Wha? detern)in? t.he price changes at the smallest possible scale Wholesale level : weekly weighted average national price for butter
(i.e. the individual store ) ? that is quoted by the SBKB for the period 2005-2010.
™~ Elapsedtime since last AP0 _ uﬁwitﬁ:.le:;glienrice /. Wethods
< A j_lL1 | Reterence price | GLMM : In a Generalized Linear Mixed Models framework, given the
© } [ - covariates and random effects?, the conditional mean v, =c(y; |1 ) is linked

to the linear predictorn, =x+u
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Pr(APricefi = 0) = f(margin, Elapsed time, reference price, control variables, unobserved heterogeneity) v, - N(O,GI_Z ) fori = 1,.1087;y ) ~ N(o,ci )P = 1,565y  ~ N(O,cj ),s = 1,.345;
T.wO ScenariOS: . . . . Ve N(O’Gf )¢ = 1., 37; y:nargin - N(O’Giz[margin] );yTargin - N(()’Csj[margin] )
First : if the wholesale prices are increasing, the margin becomes 8 Results and discussion
smaller, therefore there is a tension between the need to change the | Fived Effect
. ) 14 N . . N . Ixe ec S Random EffeCts
retailer’s “regular” price and the costs (i.e. Menus costs”) underlying
any change in this regular price. The elapsed time since the last T T T T |vews o onm | s3oumn | ot caw | ofom ]
change in regular price has been made influences the likelihood that Ty imerc’ept: TR TI—— ~tercent
a retailer will introduce again a change in its regular price. 2N I T R explaing by the differences between the 37 different
. . . . Control Variables cnains . | | | | | |
Second: if the wholesale prices are decreasing, the tension now comes o | m ] ] —
not from the margin, which obviously increases, but from the level of e T TR S ] A — L e
the reference price of the other competing retailers. — - —=
4. Objectives e il BB o * | Random slope : most of the deviations from the fixed effect
F. t h h : th : d t : d d f : ft d f th Interpretation: in GLMM a correct interpretation  estimate of the margin are explained by the differences
Ir'St. NOW C angeS In the prlce dre aeterminead ana transmitted a c in terms of odds ratio of the fixed effects require between the 1087 items. The grouping variable chains also
smallest pOSSib'G scale ( ie the disaggregated retail |€V€|) that we stay in the same chain or chains with the  explain the deviations average slope ™" .
A . . ' same random effects, we only look atthe signsof @ mor——————————————
Second: How can we take into account the hierarchical structure of the the estimates. . e i
data (i.e., product-store-chain), as a typical example where scaling Unexpected sign: the sign of the Elapsed fime [ woon | fo 5o |~ || ot 15
problems may occur, in order to explan the unobserved e B S B
heterogeneity between the different chains? change prics infrequently unil they get o a cortain = —
elapsed time. = =
5. Hypotheses = | T
T : : " : : : : lllustration : the chain with an id=“6003” has an average duration between two price changes of 2.2 weeks, an
FIrSt' The Chalns WhICh are SenSItIVG tO the Changes In thelr margm WI” increase of 1% in the average margin implies a decrease in its likelihood of introducing a price change of 1.1%.
adjust more frequently their prices than the other Chains. Whereas for the chain with an id="9030 which has an average duration between two price changes of 8.7

weeks, an increase of 1% in the average margin implies a decrease in the likelihood of changing price of 38%.

Second: The Chains which are sensitive to the changes in their Menu
Costs will adjust less frequently their prices than the other Chains.

Third: The Chains which are flexible/rigid in terms of sitting their prices
will deviate from the average margin and will be distributed in the
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9. Conclusion: our study use hierarchically structured data. It is a common
case where scaling problems may occur. We use mixed models in order to
gain consistent results. We raise the awareness of the scaling problems
and their importance in the design of research methodology.

Abbreviations :
SBKB: Suddeutsche Butter- und Kase-Borse — South German Butter and Cheese Exchange
EAN: European Article Number




