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Location-Based Services & POI Searching

Location-based services (LBS) and the underlying Point of
Interest (POI) datasets play a increasingly important role in our daily
interaction with mobile devices.

Google Place Yelp Foursquare
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Location-Based Services & POI Searching

Platforms such as Yelp, Foursquare, Google Map allow users to
search nearby POIs based on their names, place types, or tags,
which requires manual data annotation.

Place Name Search Place Type Search Tag Search
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Problems in Current POI Searching

Predefined Tags: The tags
(take reservations, delivery, take
out) are also predefined and
manually added which may not
satisfy users’ needs and require
a lot of manually efforts.
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Problems in Current POI Searching

Predefined Schema: The
place type schema is
predefined and unbalanced.
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Introduction

Do we utilize all info in Yelp for search?
Yelp contains billions of Points of Interest
(POIs) and their attributes:

name
location
type
open times
rating
reviews
...

Can we use other crowdsourcing
information e.g. reviews to enrich POI and
facilitate POI searching process?
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Answering Questions By POI Reviews
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Answering Questions By POI Reviews
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POI Review IR & QA

A Challenging Task: semantically enriching POIs from
unstructured data, e.g. POI reviews, in order to support
open-domain search and question answering (QA).
One Approach: Given a question, e.g. find night clubs near me
which are 18+, build a model to:

Generate the answer to the question given the current POI review
Rank POI reviews based on whether they can answer it and the
distance from POIs to the user location.

Problem: No existing benchmark dataset to train and evaluate
such kind of models

No GIR Corpus: Only a few existing GIR benchmark datasets (e.g.,
GeoCLEF); lack in rich annotations.
No QA Corpus: Many QA datasets for reading comprehension such as
SQuAD; no spatial/platial component; very different query sets.
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Our Contribution

We introduce a evaluation benchmark dataset POIReviewQA which
consists of 20k questions for 1022 Yelp business types to support
open-domain POI search and QA.
We build two baseline models: a Lucene-based baseline model
and a sentence embedding-based model which indicate that the
dataset presents a challenging problem for future research by the
GIR community
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POIReviewQA

We created POIReviewQA based on
the Yelp Challenge 11 (YC11)
dataset and the “Ask the
Community” section of POI pages.
Yelp platform is dominated by
popular business types such as
restaurants.
We need to produce a balanced
query set for all business types.
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Query Set Generation

Count the frequencies of POI name
suffixes (single words) in YC11
For every suffix (freq >= 10), we
create a quoted search query, and
collect QA page URLs from Google
search engine:

site:yelp.com/questions/ "Restaurant
Ask the Community"
1,701 quoted search queries
Up to 100 search results for each
query

Collect questions and answers from
the community QA pages

POIReviewQA Gengchen Mai
1 , Krzysztof Janowicz1 , Cheng He2 , Sumang Liu2 , Ni Lao2



Introduction POIReviewQA Conclusion

Query Set Generation

Since the suffix often indicates the place type of a POI, the collected
query set has a wide coverage of different place types.
20K questions were collected from Yelp business question pages for
1022 Yelp business types.
Each question is associated with one or multiple POIs with several
POI types.
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Relevance and Answer Annotation

For each question, 10 review
candidates are selected:

Apply Elastic Search to POI reviews
based on the question with constraint
to the associated POI types
Do stratified sampling on the search
result
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Relevance and Answer Annotation

We developed a crowd-facing Web server and deployed it on
Amazon Mechanical Turk to let raters annotate the answer for each
question given POI reviews.
Each rater is given a question and 10 review candidates
associated with it which are divided into sentences.
For each sentence:

Whether it answer the current question
What the corresponding answer is

Each question is annotated by 3 different raters to avoid subject
biases.
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Relevance and Answer Annotation
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Relevance and Answer Annotation
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Relevance and Answer Annotation

4100 out of 20K questions have been annotated until now.
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Relevance and Answer Annotation

For these 4100 questions, 11.4% of them are without any related
reviews.
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Relevance and Answer Annotation

For these 4100 questions, 4.61 out of 10 reviews are related per
question.
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Relevance and Answer Annotation

Interrater agreement (given 3 raters
per review sentence):

Divide the sentences into 4 sets based
on the number of raters that agreed on
each sentence: R0, R1, R2, R3
Randomly sample 20 sentences
from each of the last three sets (R1,
R2, R3)
Manually inspect the relevance of
these sentences to the corresponding
questions and calculate the accuracy
for each set

Acc. of R1 45%
Acc. of R2 90%
Acc. of R3 100%
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Relevance and Answer Annotation

The average number of sentences from each set (R1, R2, R3) per
question
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Evaluation Metrics

Mean average precision (MAP)

Area Under receiver operating
characteristic Curve (AUC)
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Baseline Model

Lucene based model : For each question, we rerank all the
sentences from the 10 reviews selected by Elasticsearch by TF-IDF
model.
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Baseline Model

Sentence embedding model (Sanjeev Arora et al. ICLR 2017)
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Evaluation

We evaluate two baseline models against POIReviewQA by using
AUC, MAP

Lucene Based Sentence Embedding
AUC 77.0% 79.2%
MAP 48.8% 41.0%
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Evaluation

Q: Question
T: POI Type
C: Review Sentence
A: Answer
H: Human judgements
L: Lucene
E: Sentence Embedding
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Conclusion

we introduce a evaluation benchmark dataset POIReviewQA1 which
consists of 20k questions for 1022 Yelp business types to support
open-domain POI search and QA.
We build two baseline models: a Lucene-based baseline model
and a sentence embedding-based model which indicate that the
dataset presents a challenging problem for future research by the
GIR community
The POIReviewQA Task follows the idea of semantic signatures for
social sensing by which we can study POI types using patterns
extracted from human behavior, e.g., what people write about places
of a particular type.

1http://stko.geog.ucsb.edu/poireviewqa/
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