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—— Abstract

In this paper, we reframe social media user geolocation as a task of inferring a user’s spatial familiarity.
We propose an LLM-based approach that identifies places a user is most familiar, including the
strength of familiarity. We evaluate this approach using two Reddit evaluation corpora constructed
from subreddit user-flair tags: Reddit-London, where users are associated with London boroughs,

and Reddit-USA, where users are associated with US states. We compare these datasets with
GeoText benchmark dataset. The results show that LLMs can recover place-associated labels from
social media text, achieving the strongest performance on Reddit-USA state prediction and moderate
performance on fine-grained London borough prediction. We further show that inferred familiar
places exhibit clear spatial dependency. Using polygon-based metrics, familiar places inferred from
Reddit-London users have a mean distance to labeled boundary of 3.48 km, while Reddit-USA shows
stronger alignment with state labels compared to GeoText, with higher inside-label share, and lower
spatial dispersion. These findings suggest spatial familiarity provides a useful alternative framing
for social media user geolocation, and that Reddit flair-based labels are more closely aligned with
expressed spatial familiarity than home location labels in GeoText benchmark dataset.
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1 Introduction

Identifying the location of social media users is useful across a range of domains, including
disaster response, public health [11] and event detection [15]. In urban research, such
approaches have been used to examine mobility patterns [9], social ties [17] and mapping
place boundaries [18]. With the sparsity of available geotagged social media data [4], and
the unreliability of self-declared location [8], there is a large body of literature that attempts
to infer user location automatically from text [10, 6, 13].

A common approach to identifying social media user location is document geocoding, in
which user-generated text is combined into a single document, and then analysed to infer a
geographic location, typically interpreted as “home location” [12]. The primary assumption
is that users will employ location or geo- indicative words, such as dialects, place names,
cultural references, that implicitly or explicitly encode an association with a particular
location [6, 1].
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This approach assumes that the inferred location corresponds to where the user resides,
based on their social media activity. However, users may not explicitly mention location-
indicative terms in posts, or refer to places from locations they do not reside in [16]. Place
references may be made for a variety of reasons, such as travel, past experiences or personal
interests. For example, frequent references that indicate Boston, USA, may reflect support
for a sports team, rather than physical location in the city. Despite this, many ground-truth
datasets are created based on this assumption, such as GeoText [3] and Twitter-US [14],
where user location is defined by the geotag of their first tweet [16]. The reliance on “home
location” can therefore produce misleading conclusions about the relationship between text
and user location, impacting models trained and evaluated on such data.

This limitation is more pronounced in discussion-oriented platforms such as Reddit, where
users can engage in discussions, often without explicitly mentioning their location. Unlike
other social media platforms, Reddit lacks geotagged data and often contains rich, descriptive
conversations about place that reflect varying levels of familiarity. In this context, inferring a
single “home location” is often neither feasible or appropriate. Instead, it is more meaningful
to consider a user’s spatial familiarity, meaning a “close acquaintance with an environment
or its elements” [5]. It is about the extent a place is known [2], through direct exposure via
regular interactions, or indirect exposure to information about places [5].

In this paper, we reconceptualise social media user geolocation as a task of inferring
user’s familiarity with place, rather than predicting a single home location. We propose an
LLM-based approach that identifies a users familiar places across multiple spatial scales, along
with the strength of this familiarity. We examine the spatial distributions of users spatial
familiarity, evaluating the extent to which they exhibit spatial dependency. We evaluate
this approach using proxy ground-truth signals derived from user-generated metadata (i.e.,
subreddit user flair) and a benchmark GeoText dataset.

The main contributions of this paper are threefold: (1) we reconceptualise social media
user geolocation as spatial familiarity inference rather than home location; (2) we demonstrate
a methodology for constructing spatial familiarity evaluation corpora from subreddit flair
tags; and (3) we provide evidence that spatial familiarity extracted from social media users
exhibits spatial dependency, with Reddit text showing tighter spatial clustering around
ground-truth labels than GeoText home location labels.

2 Methodology

2.1 Reddit Data

Evaluating LLMs ability to infer Reddit user’s spatial familiarity is challenging, due to the
lack of ground-truth data [7]. Currently, there are no datasets that have gold-standard
location for Reddit comments, or users. In addition, there is a very limited amount of
location data attached to Reddit, with users not required to input their own location.

In order to address this, we utilise the “user flair” tag, which are self-attributed labels that
are specific to individual subreddits. Often in place-based subreddits, these flairs indicate a
user’s association with a particular place. For example, in r/London it is common for users
to tag a London borough, whilst r/AskAnAmerican users may tag their associated US state.
Although these tags do not guarantee the user is located within this area, it can be presumed
that the user has a high likelihood of familiarity with this place.
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To build a spatial familiarity evaluation corpora, we collect Reddit comments and posts
from r/London and r/AskAnAmerican subreddits using the Reddit APT'. These subreddits
are chosen as they provide opportunity to evaluate spatial familiarity inference at two different
spatial scales. Users are identified if they have a London borough or US state as their flair
tag, or a place within a London borough or state which is subsequently matched manually.
Then, comments and posts are collected across the subreddit, and other subreddits they may
have contributed to (i.e., r/LondonCycling, r/NewEngland). For each user, their comments
and posts are combined together to form a document. Reddit user documents are cleaned to
remove unusual characters and whitespaces in the text, and truncated to 35,000 characters,
to fit within the LLM context window.

This produces two Reddit-datasets; Reddit-London containing 204 users with London
borough labels, and Reddit-USA, containing 239 users with US state labels. LLMs are then
evaluated based on their ability to identify the London borough or US state in which the
user is associated in (via their flair tag) using the user document. As this is a classification
task, precision, recall and F'l-score are used to evaluate model performance.

2.2 GeoText

GeoText, a widely used benchmark data within social media user geolocation tasks [10], is
also used in this study. We evaluate the LLM-based approach using Geotext, due to the
sparsity of benchmark datasets available. GeoText is compromised of 9,475 Twitter users
from the US [3]. The location of the user is defined as the geographic coordinates of their first
Tweet. GeoText has typically been used to evaluate social media user geolocation methods,
by computing distance error metrics between the gold-standard coordinates and predicted
coordinates. However, distance-based metrics do not capture if LLMs are able to identify
levels of user spatial familiarity. Therefore, we adapt GeoText by assigning each user to a
US state, by intersecting their location with state boundaries. An LLM must then predict a
US state that the user is based within. The assumption is that the user would have some
familiarity with the state, and the LLM can infer these based on the geo-indicative words
and place mentions.

2.3 Model inference

We implement two open-source LLMs; qwen2.5-72B? and Llama3.3-70B-Instruct?,
that have been quantized and are available via HuggingFace. @~ We also deployed
claude-sonnet-4.6* on the Reddit-based datasets to test a larger parameter model. Two
different prompt are constructed, giving instructions to estimate spatial familiarity for Reddit-
London and Reddit-USA (Appendix A.1) and home location for GeoText (Appendix A.2).
For this paper, only zero-shot prompt approaches are experimented with. The model is
instructed to output in a predefined JSON schema. Each user is assigned a predicted location,
a familiarity score, and then a list of places they are familiar with.

https://redditinc.com/policies/data-api-terms
https://huggingface.co/Qwen/Qwen2.5-72B-Instruct-AWQ
https://huggingface.co/casperhansen/llama-3.3-70b-instruct-awq
https://www.anthropic.com/news/claude-sonnet-4-6
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2.4 Evaluating spatial dependency

During model inference, the models also predict a set of familiar places for each user, including
the location of these places and an estimated familiarity score. These inferred places are
used to assess whether a user’s place familiarity is spatially dependent on their ground-truth
location labels. The spatial dependency analysis uses polygon-based distance metrics. This
is appropriate because the ground-truth labels in this study refer to administrative areas,
namely London boroughs and US states. For each inferred familiar place, we calculate its
distance to the user’s labeled administrative boundary. Places located inside the labeled
borough or state are assigned a distance of zero, while places outside the labeled area are
assigned their distance to the nearest point on the boundary.

For each user, we calculate polygon mean distance to anchor (polygon MDA), defined
as the mean distance between a user’s inferred familiar places and their labeled polygon.
We also calculate a share of familiar places located inside the labeled area and the mean
distance of outside-label places from the labeled boundary. Lower polygon distance and higher
inside-label share indicate stronger spatial dependency between inferred place familiarity and
user’s ground-truth label. Additionally, spatial dispersion is computed as the mean pairwise
distance between all familiar places for a given user. Higher dispersion indicates a user’s
familiar places are spread across a wider geographic area, whereas lower dispersion indicates
concentrated local familiarity.

Finally, kernel density estimation (KDE) is used to visualize user’s spatial familiarity
on different aggregate spatial scales. For each user, the LLM-extracted familiar places are
aggregated to produce a density surface, weighted by the familiarity score assigned to each
place.

3 Results

3.1 Predicting user location labels

We first predict user’s location labels for both Reddit-London, Reddit-USA and GeoText
datasets. For Reddit-London and Reddit-USA, we are predicting the associated London
borough or US state, whereas for GeoText we are predicting the US state as a home location.
Model performance for this task is shown in Table 1.

Table 1 Model evaluation for predicting ground-truth location labels for Reddit-London, Reddit-
USA and GeoText users.

Model Dataset Resolved Users Precision Recall F1l-score
Qwen2.5-72B Reddit-London 99% 0.63 0.5 0.52
Llama3.3-70B Reddit-London 94% 0.57 0.48 0.5
Claude-Sonnet-4.6  Reddit-London 90% 0.71 0.58 0.61

S Qwen2.5-72B Reddit-USA 93% 078 078 077
Llama3.3-70B Reddit-USA 96% 0.86 0.88 0.85
Claude-Sonnet-4.6 Reddit-USA 100% 0.9 0.89 0.88

S Qwen2.5-72B GeoText 6% 042 033 036
Llama3.3-70B GeoText 66% 0.46 0.37 0.39

High F1l-scores are achieved across the models for the Reddit-USA dataset. Therefore the
task of predicting the US state flair-tag based on the Reddit user document was performed
accurately and with minimal errors. In contrast, the same models performed with less precision
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when predicting US states for the GeoText users. This may highlight the misalignment
between the user document and the assigned home location in the GeoText dataset. For the
Reddit-London dataset, the models achieved modest precision and recall scores. Despite the
granularity of London boroughs, the models were relatively successfully in correcting labeling a
London borough for the Reddit user. As expected, the larger parameter claude-sonnet-4.6
shows the highest performance on the Reddit-London and Reddit-USA datasets.

3.2 Spatial dependency

Next, we examine whether the familiar places inferred for each user are spatially dependent
on the user’s ground-truth location label using polygon-based metrics (Table 2). Across all
datasets, Reddit-London showed the lowest polygon MDA (3.48km) and outside-boundary
distance (4.47km), however had a lower inside-label share (33%). Therefore often familiar
places mentioned by a user are nearby to their assigned London borough, but not necessarily
within.

Table 2 Polygon-based spatial dependency metrics for Reddit-London, Reddit-USA and GeoText.

Dataset Polygon Inside-label Outside-boundary Spatial
MDA (km) share (%) distance (km) dispersion (km)
Reddit-London 3.48 33 4.47 5.49
Reddit-USA 164.28 80 291.41 263.03
GeoText-state 890.12 49 1081.12 695.34

Reddit-USA shows a different pattern, with a much larger share of inferred familiar places
inside labeled states (80%). However, polygon MDA and outside-boundary distance are
substantially larger than for Reddit-London, reflecting the broader geographic scale of US
states. This indicates stronger within-label alignment, but a much larger spatial extent for
familiar places.

GeoText can be compared more directly with Reddit-USA, as they both have US states
as user location labels. GeoText shows a weaker spatial dependency, with a lower inside-
label share (49%), higher polygon MDA (890.12 km), and larger outside-boundary distance
(1081.12 km). GeoText also has a higher spatial dispersion, suggesting familiar places inferred
from GeoText users are more geographically spread out. These results support the argument
that Reddit flair-based labels are more closely aligned with expressed place familiarity, while
GeoText home-location labels capture a different and less spatially concentrated relationship
between users and places.

We next use KDE visualizations to examine the spatial structure underlying the spatial
dependency analysis. For Reddit-London, we show boroughs that are most and least spatially
clustered in terms of familiar places (Figure 1). For Reddit users associated with Islington
and Ealing, familiar places commonly discussed are more spatially concentrated within or
around the borough boundary. In comparison, users associated with Waltham Forest and
Bromley commonly reference more dispersed familiar places, spanning multiple boroughs and
extending into central London. This helps explain why Reddit-London has a low polygon
MDA despite a relatively low inside-label share, as many familiar places fall outside the
labeled borough, but remain nearby within the wider urban context.

We then compare KDEs for selected US states across Reddit-USA and GeoText (Figure 2).
States are selected where both datasets contain sufficient users and familiar place mentions.
Comparing the datasets, Reddit-USA familiar places are substantially more concentrated
within or near the labeled state boundary. In contrast, GeoText familiar places are more
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Islington Ealing

@ 7 4

Most clustered

Users: 4

Places: 45
Polygon-MDA: 2.2 km
Inside: 48%

Most clustered
Users: 7

Places: 62
Polygon-MDA: 1.5 km
Inside: 48%

Waltham Forest Bromley

. -

Least clustered Least clustered
Users: 5 Users: 3

Places: 61 Places: 15
Polygon-MDA: 6.6 km Polygon-MDA: 9.2 km
Inside: 5% Inside: 12%

Figure 1 Spatial familiarity density for selected London boroughs. KDE surfaces are weighted by
LLM familiarity scores, with each point denoting an inferred familiar place.

spatially dispersed and less consistently aligned with the assigned home-state label. For
example, users assigned to Texas in GeoText reference familiar places across a wider national
geography, including California and New York. Whereas, Reddit-USA users show a stronger
connection of familiar places within Texas. These patterns support the polygon-based metrics,
which show higher inside-label share and lower outside-boundary distance for Reddit-USA
compared to GeoText.

4 Discussion & Conclusion

In this short paper we have considered the limitations of identifying “home location” of
social media users, and instead demonstrated an alternative spatial familiarity approach.
The potential application of this approach is demonstrated on Reddit data, a social media
dataset which lacks user location information, however is increasingly being used for urban
analysis. We illustrate an approach to constructing a place familiarity evaluation corpora
using subreddit user flair-tags. We provide preliminary evidence that LLMs can support
fine-grained user location inference (i.e., London boroughs), as opposed to coordinates or
larger spatial units. We also demonstrate the potential for LLMs estimating continuous levels
of spatial familiarity and identifying sets of locally relevant places associated with individual
users.
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Figure 2 Spatial familiarity density for selected US states in Reddit-USA and GeoText. KDE
surfaces are weighted by LLM familiarity scores, with each point denoting an inferred familiar place.

Further work is required to validate model inferences to assess how closely LLM predictions
align with actual spatial familiarity. In particular, the Reddit-based evaluation corpus presents
several limitations. Firstly, the flair-tags are self-reported therefore unverified and might not
reflect an individuals own familiarity. Secondly, the size of our evaluation corpora is relatively
small, providing opportunity to increase dataset size by incorporating other place-based
Subreddits (r/LosAngeles, r/Australia). Finally, the familiarity scores and locally relevant
places are not independently verified, therefore cannot assess if they are meaningful. Future

work could compare these scores to survey-based scores, or other urban perception datasets.

We also demonstrate that Reddit user spatial familiarity exhibits clear spatial dependency,
forming coherent geographic patterns. Reddit-USA shows a polygon mean distance to anchor
of 164.28km, compared to 890.12km for GeoText users, suggesting that social media text
from Reddit closer reflects the geographic context indicated by the ground-truth label. In
contrast, the higher spatial dispersion in GeoText challenges the validity of home location
as a ground-truth proxy, as the geographic content of user text frequently does not align
with the registered home location. These findings suggest that Reddit flair-based labels
may represent a higher quality ground-truth signal for place familiarity evaluation than
geotag-derived home locations.
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A LLM Prompts

A.1 Prompt for estimating place familiarity within Reddit-London

You are analysing Reddit comments written by a single user from London related subreddits.
Your goal is to estimate levels of place familiarity, which is the extent an

individual knows their surroundings. Familiarity with a place does not necessarily mean a
user resides in that place.

### TASK

Assess the users level of familiarity with London, and identify specific London borough.
Additionally, identify any specific local places (e.g., stations, parks, landmarks) the
user appears familiar with. For each such place, provide its name, a familiarity score
(0-1), and its approximate coordinates (latitude, longitude).

There is no limit on the number of places you may list.

### How to identify familiarity?

- Repeated references to specific neighbourhoods or places within a borough

- Detailed local knowledge (routes, transport, pricing, safety, comparisons)

- Personal or experiential language ("I live near...", "my area...", "I always go to...")

Return ONLY valid JSON in this format:
{
"PredictedBorough": "BOROUGH_NAME",
"ApproximateLocation": {{
"lat": 0.0,
"lon": 0.0
11,
"CityFamiliarityScore": 0.0,
"LocalPlaceFamiliarity": [
{{
"place": "PLACE_NAME",
"familiarity": 0.0,

"lat": 0.0,
"lon": 0.0
3
1,
"Confidence": 0.0,
"Evidence": "brief explanation of decision"

3
User comments:
{document}

A.2 Prompt for estimating home location of Twitter users in GeoText

You are analysing Tweets written by a single user in the United States.
TASK: Predict which state the user most likely lives in.

COSIT 2026


https://doi.org/10.1609/icwsm.v4i1.14016
https://doi.org/10.1080/13658816.2017.1282615

25:10 Document Geocoding for Spatial Familiarity

Return ONLY valid JSON in this format:

{{
"PredictedState": "STATE_NAME",
"Confidence": 0.0

}r

Rules:

- Confidence must be between O and 1
- Output JSON only
- No explanation or markdown

User comments:
{document}
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