SHOP BY BRAND

= FILIERS

CATEGORY

Accessories
Bottled Ink
Bottom shelf
Brush Pens
Converters

DipPens

+ More

PRICE

O under s2000
O 52000-$5000
O $5000-$10000
O $10000-520000
O 520000- 550000
O sso000aup

BRAND

O Aston Leather
O Aurora

O ey

O carton

O dlaiefortaine
O coloring

+More

coLor

1583)

@3

INK PAPER

Showing 2448 results for "pen:

EXCLUSIVE

Diplomat Magnum Fountain Pen -
Prismatic Purple
KRk AR

$21.60

|

Pineider Pen Filler
Kk hk

$25.00

ACCESSORIES SPECIALS SHOPPING GUIDES RESOURCES

ropuianty
sor 8Y

EXCLUSIVE
Conkiin Duragraph Fountain Pen TWSBI Diamond S80AL Fountain Pen -
Turquolse (Limited Edition) Emerald (special Edition)
KA KKK KA KKK
$60.00 $60.00 - $65.00
Platinum Preppy Fountain Pen - Crystal  Traveler's Company Brass Fountain Pen
AhRAK AhRAK
$5.00 $56.00

Grebennikov Roman / findify.io / @public_vo

New In v

Yarn v

Colour & Value Packs v

Needles, Hooks & Accessories v

Log in | My account | Basket /5)

Choose Your Currency GBP  ~

Designer Shops v Blog ~ CLEARANCE

SHOP NOW AND PAY LATER WITH KLARNA. SEE T&CS.

th Furens

CATEGORY

Al Categories

Knitting Kits

Knitting Leaflets

Colour Packs

Knitting Yarn

Crochet

its

Value Pack

¥

MORE

BRAND

u]
u]
u]
u]
u]
u]

¥

Stylecraft
King Cole
Rowan

Sircar

James C. Brett

Scheepies

MoRE

@87)
(385)
349

SHOWING 3455 RESULTS FOR "YARN".

somTBY:  Popularity v

NEW! Cygnet Yarns Pato
Everyday DK

100% Acrylic | 270m

34 shades available

a29

Cygnet Yarns Kiddies
Supersoft DK
298m

11 shades available
£209

SEARCH RESULTS

FLASH SALE | June 05 SEE DEALS >

TO9H5P8

9

mBRICK a o

Furniture Home Decor Seasonal Save v

FLASH SAZE/ meos SEE DEALS'> /

ON SALE FURNITURE

it rurens x somrex. Popularity v

CATEGORY -
All Categories

Bedroom Package

Chair

Dining Room Set >

® Gl
End Table

Ottoman $799.00 $449.00 $99.00

+voRe Nina 2-Piece Linen-Look Fabric Benson Leather-Look Fabric Sofa Nico Queen Headboard - Grey
Sectional - Grey - Dark Brown

% Made In Canada
ATERIAL -
Chenille
Fabric
Faux Concrete
Faux Leather
Foam
Glass

id_grv / grv@dfdx.me


http://findify.io/
http://twitter.com/public_void_grv
mailto:grv@dfdx.me

ABOUT FINDIFY

e white-label eCommerce SaaS search
e 1500 stores, 20M products
e 50M customers per month



FINDIFY IN 2014

o Ul-focused Shopify search addon
e Backed by ElasticSearch
e Nothing special about product ranking
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RANKING IS IMPORTANT

Click probabhility per rank
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rank

nobody is scrolling down



RANKING IS IMPORTANT

Number of searches per session
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RANKING IS IMPORTANT
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TYPICAL CUSTOMER SESSION

1. Arrive on a landing/product page *
2. Click on product collections ***

3. Make a search ***
4. Leave forever "%

)



BETTER RANKING




BETTER RANKING?

Re-\q= Slovye ~ €, P + € -'Pﬂ







AI ML (LINEAR REGRESSION)

Algorithm Conversion AOV

Elasticsearch baseline baseline

Regression +3.1% +2.5%



REINVENTING THE WHEEL

e | earnto Rank
e LambdaMART
e XGBoost/LightGBM/CatBoost



ELASTICSEARCH INTEGRATION




ELASTICSEARCH INTEGRATION




TRAINING

e Historical click/purchase data
e Model per merchant
e Optimize for NDCG, watch for conversion



FEATURE GROUPS

search: # of terms, # of filters

product: price, # of pageviews

variant: color, size

current session: price sensitivity, # of searches
historical sessions: # of sessions

product and search: # of pageviews within context

+ different time windows
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MIXED RESULTS
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MIXED RESULTS

Algorithm Conversion AOQOV

Elasticsearch baseline baseline

Regression +3.1% +2.5%

LMART v1 +6.1% %1% nodata



TRAINING ISSUES

e Historical click/purchase data

e Model per merchant
e Optimize for NDCG



POSITIVE FEEDBACK LOOP



POSITIVE FEEDBACK LOOP




POSITION BIAS

CUSTOMERS ARE CLICKING ONLY ON FIRST PRODUCTS
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RANDOM RANKING

Clink ranks

10 11 12 13 14 15

B nomal
B random



RANDOM RANKING

Algorithm Conversion AOQOV
Elasticsearch baseline baseline
Regression +3.1% +2.5%
LMART v1 +6.1% "% nodata
Random -2.8% -1.3%



POSITION BIAS

L. Li, W. Chu, J. Langford, R. Schapire. 2010.
A contextual-bandit approach to personalized news article recommendation.

e Exploration and exploitation segments
e Un-biasing the training data



EXPLORATION SEGMENT

e tiny segment, 0.1-1% of traffic
e first page is shuffled
e used for training



TRAINING ISSUES

o Histerteal Unbiased click/purchase data
e Model per merchant
e Optimize for NDCG



MODEL PER MERCHANT

e Low-traffic merchants
e Onboarding and data collection time
e Sacrificing ranking for "Exploration segment”



SUGGESTIONS HACKATHON

e Replace heuristics with ML

o Simpler problem than search

o All features are language-specific
e small, medium, large merchant



BETTER SUGGESTIONS?

Suggestions quality
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MODEL TRANSPLANT

from large-traffic merchant to small-traffic:

Transplanting models
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GENERIC MODEL

e More training samples

e More diverse dataset

e No need for per-merchant data collection
o All features need to be scaled



TRAINING ISSUES

o Histerteal Unbiased click/purchase data

o Medelpermerehant Generic model
o Optimize for NDCG



NDCG

e 1.0-good, 0.0 - bad, 0.4-0.7 - normal
e compares perfect ranking with real
e what is a perfect ranking?



PERFECT RANKING




STANLEY BONG ISSUE

e Rank improved from #20 to
e Never bought
e Costs 3500%




STANLEY BONG ISSUE
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PERFECT RANKING
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TRAINING ISSUES

o Histerteat Unbiased click/purchase data

o Medelpermerehant Generic model
e Optimize for NDCG (with proper weights)



RESULTS



NDCG WITH PERSONALIZATION

Algorithm NDCG ‘e
Random 0.544
Popularity 0.57/8
Elasticsearch 0.601
Regression 0.615
LMART v1 ~0.621

LMART unbiased 0.635



NDCG AND BUSINESS METRICS

Algorithm NDCG CTR Conversion AOV
Elasticsearch 0.601 baseline baseline baseline
Random 0.544 -7.1% -2.8% -1.3%
Regression 0.615 -1.1% +3.1% +2.5%
LMART v1 ~0.621 nodata +6.1% no data
LMART unbiased 0.635 nodata +8.1%°"  nodata



CONCLUSION

e Better ranking = more $$$
o Alot of pitfalls

e Multiply development estimates by 7T






