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Check-In from Nokia Pulse App

| am at Schnitzel-Konig
eating a tofu schnitzel.
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gwer t z u.i

als d 't g h lj)
2 'y xle v bnm

&123 , @© |Leertaste DEU

& ®

(o)

Add a place

near Schnitzel-Kénig, Berlin

50 Greifswalder Strasse, Prenzlauer Berg,
Berlin

Golden Dragon

50 Greifswalder Strasse, Prenzlauer Berg,
Berlin
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Mohamed Karout Pizzeria |l
1 John-Schehr-StraBe, Prenzlauer Berg, 24m
Berlin

Antaris Pizzeria {

130 Danziger StraBe, Berlin
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Goal: Show Check-In Place at Rank 1
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Goal: Show Check-In Place at Rank 1

Main Performance Measure:
Precision@1

Precision@1 is percentage of cases where
correct check-in place is shown at rank 1 of the candidate list.




Goal: Show Check-In Place at Rank 1
or Within Top-5 Results

Also important for a good user experience:

Precision@5

Precision@?5 is percentage of cases where
correct check-in place is shown within top-5 results of candidate list.




Relevance Modeling
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Relevance Factor: Distance = Baseline

score(x, u) = —dist(x, u)
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Inaccuracy of Geo-Positions
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Relevance Factor: Popularity

Places with many historic Closer places are more

check-ins are more relevant relevant
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Relevance Factor: Popularity

score(x, 1) = (v + ny ) e~ distlow)/o

number of :
constant . exponential decay on
historic check- :
base count : geo-distance to x
ins on place x

Places with many historic Closer places are more

check-ins are more relevant relevant

NOKIA



Exponential Decay on Geo-Distance
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Relevance Factor: Popularity

score(x, 1) = (v + ny ) e~ distlow)/o

number of :
constant . exponential decay on
historic check- :
base count : geo-distance to x
ins on place x

Places with many historic Closer places are more

check-ins are more relevant relevant
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Personalization
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Personalization

score(x, 1) = (v + Ny + Py, ) e dstbow/o

number of historic TUI2ET ©F exponential decay on

check-ins (all users) JERCIEL h.|stor|c geo-distance to x
check-ins

Places with many historic Revisits by Closer places are more

check-ins are more current user are

relevant
relevant more relevant
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Bootstrapping with Search Clicks

SCOI‘G(X7 U_) — (Q{ -+ N + /anu + ,.YCX) e—diSt(X,u)/o'

number of historic
check-ins (all users)

Places with many

historic check-ins
are more relevant

number of number of
personal clicks on
historic check- place xin
ins search results

Searched
places are
more relevant

Revisits by
current user are
more relevant

exponential
decay on geo-
distance to x

Closer places
are more
relevant
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Parameter Learning
and
Evaluation Setup
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4 Parameters Need to be Learned

AR,

score(x, 1) = (@ 4 Ny + Py, + yey) e~ disttow/o
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Parameter Learning with Grid Search -
Machine Learning for Slackers

All parameter combinations in grid are evaluated on tuning data.
Combination with best Precision@1 is chosen.

Parameter (3
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4 Parameters Need to be Learned

ooy

SCOI'G(X, U_) — (@ _|_ N _|_ anu _|_ ,.YCX) e—diSt(X,u)/o'

4 parameters = 4 dimensional search grid

NOKIA



Evaluation Setup

Split of historic check-in data into 3 chunks.

April to July 2011 Aug 2011 Sept 2011
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Evaluation

Training Data

Tuning

Data Data

(used for collecting historic counts)
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Evaluation Results
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Evaluation of Relevance Model
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Evaluation of Relevance Model (Prec(@5)
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Implementation in Production: Sketch

Range query SOLR YT (ey: User-ID
on lat/lon Places index Il Value: User-place
(+/- Tkm range) [T TNEap VEISJEINEIEM check-in counts

SCOI’G(X, 11) — (a + ny + 6nxu e ,.YCX) e—dist(x,u)/a
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Sorting by score,
show top-k results to user
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Summary

Relevance model improves Precision@1 from 26% to 48%
Usage data from different use-case (search clicks) helps.

Grid search on model parameters is very simple but
powerful way of doing machine learning.

Statistical relevance model easy to implement in
production on top of SOLR.
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Thank Youl!

steffen.bickel@nokia.com




