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Dynamlc Pr":lng o Bses;lthx:le raises B i:;saz:;drops
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Retailers are adjusting prices on i price to $899.99 price to $744.46
everyday items several times a AMAZON : - d
day. Here is a look at prices $850 +33 p.am.
for a GE microwave on GEST BUY Bfizte ?:;é%t;;"gs
Aug. 12 at three P -
Web retailers: 5800 8:33 p.m.
Amazon raises
pric price to $856.08
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GE Profile Advantium 120 6

microwave oven

Note: All times
are in Pacific
Dayliaht Time

Source: Decide.com
Graphic by Alberto Cervantes/The Wall Street Journal ( 11p.m.
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Respond?
To Whom?
By How Much?
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Sunbeam SGS90701B-B 0.7-
Cubic Foot Microwave Oven

$69.04 Prime

in Countertop Microwave Ovens

Oster 0GB5902 0.9-Cubic Feet

Microwave Oven, Black

§76.98 & Prime

6 June 2015

Panasonic NN-SN651B Genius
1.2 cuft 1200 Watt Sensor

$125.99 5443-95 Prime
See Color Options

Oster OGH6901 0.9 Cubic Feet

Digital Microwave Oven

$74.97 318999 Prime

Nostalgia Electrics RMO770BLK
Retro Series Countertop.

$59.00 55359 Prime

See Color Options

Panasonic NN-SD372S 0.8 Cubic
Feet 950-Watt Inverter

Panasonic NN-SD681S Genius
"Prestige” 1.2 cuft 1200 Watt

$178.49 549599 Prime

Oster 0GB8902-B 0.9-Cubic Foot
Microwave Oven, Black

$59.84 $29-95 Prime

Danby 0.7 cu ft. Countertop
Microwave, White

$59.99 Prime

in Countertop Microwave Ovens

Panasonic Genius NN-SN773S
1.6 cuft 1250 Watt Microwave

/Prime

Oster 0GZB1101-B 1.1 Cubic
Foot Digital Microwave Oven

$§79.99 Prime

Sunbeam SGS90701W-B 0.7-
Cubic Foot Microwave Oven

$59.00 £73-99 Prime
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Competition-Based Dynamic Pricing

How elastic is demand?
Who do | really compete with?
Do customers shop prices across retailers?
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Our Partner

Founded in2008

g . Sales reach $3 billion in 2014

www.yihaodian.com Walmart's online arm in China
Top 10 fastestgrowing tech company inAsia

The Store
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Challenges

Endogenous Price
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Challenge I Endogenous Price

94 1 Price (¥) Units [ 14
-©-retail price Q

-©-sales unit - 12
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92 -
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Challenges

Endogenous Price
Limited Price Variation
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Challenge Il:.Limited Price Variation

94 7 Price ¥

93 —O—retall price

lowest comp price
92 -

91 -
90 -
89 -
88 -
87 -
86 -
85 - (k

ulXd

15-Jun-13 22-Jun-13 29-Jun-13 6-Jul-13 13-Jul-13 20-Jul-13 27-Jul-13
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Choice of Category

= =tn
— A 303 SKUs
—is Top 29 SKUs
AVERT SRS\ Sales>1 per day
| | 80.1% total revenue
.............. = Price range ¥13 ~ ¥165
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Randomized Price Experiment

PRODUCT DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7 DAY 8 DAY.9 DAY 28 DAY_29 DAY_30
2 B B B L L L H H H

3 B B B
4 L L L
5 H H H
6 H H H
7 H H H
8 COHH MM HH
9 YW L L L
10 B B B
1 TR TR T
12 L L L
13

14

15 B B H L L L
16 H H H B B B
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Consumer Choice Set

( Y (
TR AT TR
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Model

Demand for
SKUj on day t

0O

SKU specific Price of SKU Degree of price
price elasticity on day t shopping (0~1)
l / i Market size
, [ I Ir ‘l’
& AQG‘) [ VIC) (B & | I ne )
P _ P 5
, [ 1 ir
Ag® 1) BB & A@(b pT ”C)(Ba A @B L1 nG )
A T - 1‘ / ‘K
Competitor in- Competitor Consumer Consumer
stock indicator price preference of preference of
No purchase (day of SKU k retailer r

week effects included)

Sum over all SKUsver
all major retailers
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Model

Demand for SKU specific Price of SKU Degree of price
SKUj on day t price elasticity on day t shopping (0~1)
l / i Market size
, [ I 0r ‘l’
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0 P _ P _ 5
, [ 1 0v
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Competitor in- Competitor Consumer Consumer
stock indicator price preference of preference of
No purchase (day of SKU k retailer r
week effects included)

Sum over all SKUsver
all major retailers
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Challenges

Endogenous Price
Limited Price Variation
Lack of CompetitorSalesData
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Challenge Ill: Lack of Competitor Sales Data

19513 o B L
D Sales? Sales? Sales?
Sales? Sales? Sales?
,"“
A

o )
1 Sales? Sales? Sales”
Mo
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Stock-out as a Source of Identification

]% E A oz

Th

e —

d StockOut j i
/ / StockOut /

StockOut oK oK StockOut
el
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A Sketch of Identification

Suppose there are two products 1 and 2, and two retailers, Yihaodian and Competitor.
Uity + BiPrice;y + g1y | Product specific
S

Uipy + B,Price,y + g5y | INtEICEPLS
Uj1c = a1 + p1Price + &; :
i1c 1+ b i '1¢] Retailer preference
Ujpc = 0y + P2 Pricesc + ac + €iac
Uio = &io

We observe market share sy, soy. Conditional on purchasing from Yihaodian,

... S
Moment condition 1 og (ﬂ) .|_ By Price;y — By Price,y

Say
Moment condition 2 _
S1y exp(a; + 1 Price;y)

1—s,y —5S,y 1+ exp(a, +fp,Price,, w exp(a, + B,Price,. + a,)
Moment condition 3
Bottle 1 stocks out at competitor

s'1y B exp(a; + B1Priceyy)
1—s'yy —s',y 1+ exp(a, + B,Price,, + a,)
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How Doeslt Work?
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How Doeslt Work?
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Estimation Results

SI_(U speci_fic_: Degree of price 0.791 1%
price elasticity shopping (0~1) '
11,6747 \ ‘l’
-0.3667*** ‘
-6.7734% i , | | Tl Ir
-0.0036 5(5 0 n(;> (B a Aob 0 LS )
O ——009532 =| Y =| | Y U
Age 10T A gfs )64 As i< )
-0.5404*** P _ ' _
-1.1644***
-1.1176%**
'4-1492:: Consumer preference ofetailer r
gig?g*** Yihaodian Reference
1'1 g1 Competitor 1 0.2172
_O §216*** Competitor 2 0.0169
-0. ; _ *kk
11427+ Competitor 3 1.8363

Competitor 4 -2.4642**
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Goodness of Fi

Average MAD 37.7%
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Goodness of Fi

Fast Moving SKU 26.1%
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Own and Cross Price Elasticity

PRODUCT Own Competitor 1 Competitor 2 Competitor 3 Competitor 4
1 -5.5378 -1.2071 -2.8775 -0.0055 -0.0001
2 -1.7681 -0.7598 -0.6386 -0.0012 0.0000
3 -5.4942 -0.0018 -0.0095 -0.0120 -0.0001
4 -0.0046 -0.0093 -0.0069 0.0000 0.0000
5 -1.5826 -0.4744 -0.7552 -0.0013 0.0000
6 -2.5504 -0.7253 -1.2292 -0.0020 -0.0001
7 -0.9213 -0.4088 -0.3209 -0.0006 0.0000
8 -3.6766 -1.8118 -1.0456 -0.0068 0.0000
9 -3.4141 -0.8532 -1.7617 -0.0023 -0.0001

10 -1.8954 -0.0883 -0.0164 -0.0069 0.0000
11 -2.4377 -0.9699 -0.9174 -0.0023 -0.0001
12 -8.2826 -1.5770 -4.9116 -0.0064 0.0000
13 -23.6245 -0.0152 -14.2382 -0.0138 -0.0022
14 -3.3974 -1.6779 -0.9875 -0.0051 -0.0001
15 -4.1404 -1.3791 -1.6345 -0.0094 -0.0001
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Algorithm for Best ResponsePricing

Competitor Prices and Product
Availability

O Rh ni nrem o mi i

ad i "@Qai Q& Consumer Choice

n i N Parameters
DO N wM YA Q
DO N YOHBE O

Margin constraints
Manufacturer Price Restrictions
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Pilot Test with Controlled Experiment

EMT _ ENT |
AVELNIT AVELNT |
Treatment Control

A\ /AAA
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Pilot Test with Controlled Experiment

0-6 months

{2 =
(‘.
3

Above7 months

Group 1(baby age: 36months) Group 2(baby age: 7 months and above)
Week 0 Control Control
Week 1 Treatment Control
Week 2 Control Treatment
Week 3 Treatment Treatment
Week 4 Control Control

Control: current pricing practice. Treatment: implement best response pricing algorithm.
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Performance Evaluation

----- Treatment
= (Control
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Before After Before After Before After

Region A Region B

Difference inDifferences Triple Difference Estimator
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Revenue Up by 11%+, while Margirnchanged

sar—  Salesupby p P
~ Margin unchanged

vvvvvvv

Salesup by wb
Margin unchanged
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