Prices Drop as you Shop



How Jet is Using GPU based Smart
Merchant Selection to Gain a
Competitive Advantage
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Introduction

Ecommerce siic
dedicated to savings

Revolutionary pricing
engine

Top technology and
fulfillment platform

Acqguired by Walmart in
mid 2016

Jet



Jet's Unique Approach to E-Commerce

Customer Behavior
’ Changes \
Customer Savings Supply Chain
Incentives Optimization

\ E-Commerce Cost 1

Reductions
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Smarter Shopping at the Basket-Level

Efficient
Shipping

Merchant
Free Return Selection
EN O

Buy 1 Buy 2 Buy 3 Buy4 Buy 5 >
$31.99/ea $31.63/ea $30.44/ea $29.69/ea $29.31/ea

) $31.94 Details
If you opt out of free returns on this item, you pay less.

) $31.73 Details
If you pay by debit card, you pay less.

| $31.68
If you opt out of free returns on this item and pay by debit card, Details
you pay less.

Buy 1 Buy 2 Buy 3 Buy 4 Buy 5

$31.99/ea $31.63/ea $30.44/ea $29.69/ea $29.31/ea %
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Machine learning and
Cognitive computing

Numerical HPC algorithm
design and implementation

Specialized in GPU
computing and parallel
algorithms



The Potential of E-Commerce



E-Commerce Market Expected to Grow Rapidly

Billions, $
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Source: Forresteg July 2016



Problem



Jet Pricing Engine

Users shop for products

Platform decides about most optimal fulfillment
during shopping and at checkout

Savings come from

A Cheapest net item prices

A Pack items together for fewer boxes to ship

A Conditions, merchant commission, basket rules

A More efficient fulfillment

Jet



Smart Merchant Selection
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Example
Small Cart

Four items with four offers each

Sku 1
Merchant 1 15
Merchant 2 15

Merchant 3
Merchant 4 12

Offers 3

Sku 2

15
16
18

Sku 3

19
16

Number of Combinations=3*3*2*4=72

Sku 4

33
38.5
31
30

Shipping

75
8.5
35
55

Skus

1+2

all
2,34
1,3,4

Shipping  Skus
75 4
45 3+4

Which is the cheapest

combination?




Example
Solution - Cheapest Net Price

Try cheapest net price first

Sku 1 Sku 2 Sku3  Sku4 Shipping  Skus  Shipping  Skus
Merchant 1 5 28 75 142 75 4
Merchant 2 15 16 33 8.5 all
Merchant 3 18 19 35 2,34 45 3+4

Merchant 4 201 -- 5,8 134

Net 12 15 16 28
Shipping 55 75 55 55
Gross 175 225 215 335 [SE



Example
Solution - Merchant2 / Merchant 4

We can do better by packing items together

Sku 1 Sku 2 Sku3  Sku4 Shipping  Skus  Shipping  Skus
Merchant 1 15 75 142 75 4
Merchant 2 -_ - 85 all
Merchant 3 19 35 2,34 45 3+4
Merchant 4 12 16 28 55 134
Net 15 16 16 33
Shipping 5.9 85

Gross 15 16 215 415 94N



Example

Solution - Merchant1/Merchant 4

We cando even better
Sku 1 Sku 2 Sku3  Sku4 Shipping

Merchant 1 -_ 28 75
Merchant 2 15 33 8.5
Merchant 3 18 19 31 35
Merchant 4 12 18 28 55
Net 15 15 16 28

Shipping VAS 55 55

Gross 15 225 215 335 [NO25N

Skus

1+2
all
1
1,3,4

Shipping
75

4.5

Skus
4

3+4



Example

Best Solution - Merchant1/Merchant3

We cando even alittle bit better

Merchant 1
Merchant 2
Merchant 3
Merchant 4

Net

Shipping
Gross

Sku 1

15
15

12

15

15

Sku 2

15
16
18

15
7.5
22.5

Sku 3

19
16

19

21.5

Sku 4

28
33
31
28

31
45
35.5

Shipping

75
8.5
35
55

Skus

1+2

all
2,34
1,3,4

Shipping  Skus
75 4
45 3+4

Optimal merchant

selection saves 3%




Savings Potential

Billions, $

$900

= ~$12.3 B Savings
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Savings Potential
Larger Carts - More Savings

" Profit Potential

12+

10 |

(0]
()]
S
5]
a
< Larger carts - more savings
o 6
E .
=1
o
(@]
4
2
0 - || ]
0.00 0.05 0.10 0.15 0.20 0.25 0.30

Percentage Profit

Je

20



Speeding up with GPUs



Full Search
Embarrassingly Parallel

Large number of
ways to fulfill a
shopping cart

v

|deal problem to solve in
oarallel with GPUs

Cart pricing can
be executed
independently




Cart Priceron GPUs

Implement pricing algorithm on GPU
Challenging control flow logic

A Shipping costs

A Commission rules

Complicated input data structure

Have to cope with non-coalescing memory access
patterns



Full Searchon GPU
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