
 

Figure 1 Distribution of addresses joined to HTML documents [2]. 
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Spatial information guides people’s activities in space. In the last decades the World Wide Web has 
also become a widely used source for this kind of information. People use web search engines to 
query spatial information, for example to look up the best French restaurant, a still open grocery 
store, or a scenic hiking route.  

Most research around “Neogeography” or “Big Geo-Data” focuses on already geotag data 
originating on social media. But in comparison to the web, this is only a small portion of all the 
data, and it can be skewed by a vocal minority [1]. To leverage a big corpus of web data, this corpus 
needs to be geotagged and the relation between geotag and data needs to be proven. 

In previous work a geotag on a website was defined as a human readable postal address. The study 
was done for a select subset of HTML documents belonging only to the .at top-level domain and the 
address pool was restricted to addresses from the inner Viennese districts (1.-9. and 20.) [2]. This 
work resulted in an information distribution landscape that can be seen in Figure 1. 

The current spatial area of 
interest is the urban system 
of Randstad in the 
Netherlands. The Website 
dataset will again be 
sourced from the Common 
Crawl Project, who provides 
semimonthly raw crawled 
websites data. One crawl of 
which is about 81 terabyte 
in compressed archives [3].  

The apache spark cluster 
frame work is used to 
process this dataset. After 
preprocessing the data an 
address matching routine, 
will be employed to find addresses within HTML documents.  

The next step is to show that the data that was geotagged is related to the addresses. Tools from the 
natural language processing and information retrieval domain are used to achieve this. All 
documents related to the addresses are transformed into vector representations. The paragraph 
vector distributed bag of words (PV-DBOW) method is applied for here [4], it builds conceptually 
upon the skip-gram model to represent words in a vector space [5]. Four models for each language, 
Dutch, English, French and German are trained on respective Wikipedia corpora. These models are 
then used, to infer document vectors for documents in the corresponding language, which have been 
geotagged to an address. This approach was selected because PV-DBOW has been shown to 
perform robustly in similarity tasks when trained on external corpora [6]. 



To test the relation between data and address the average similarity between documents geotagged 
to the same address is calculated through cosine similarity of the document vectors [7] and 
compared to the cosine similarity of a random sample. The expectation being that the documents 
matched to the same addresses are more similar to each other than a random sample of documents 
to each other, thus showing that there is a relation of documents and address. 

To further verify this relation, all addresses are grouped into predefined address group (e.g. schools, 
stores, hotels, and so on). All documents related to all addresses of one group are then compared to 
each other similar to the process above. The expected results again being that documents in one 
group are more similar to each other than compared to a random sample. 

After being able to proof the relation between data and geotag, the idea is to use this new source of 
data to support the research on urban spaces and urban systems. As an example the web can be seen 
as a force of globalization. These have very different and uneven effect on space[8] and  Figure 1 
already suggests such uneven effects, because a spatial pattern in the distribution can be observed. 
Further the concept of relational (Urban-)spaces can be explored through the relation of data and 
space [9]. Also the research on city networks and urban systems that focuses on the connection 
between cities [10, 11, 12] could be improved by examining the connection of cities through the 
webgraph. There is already research around identifying, measuring and quantifying communities 
through the webgraph structure that could be adapted to such a task [13, 14]. 
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