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Big Data Analysis Combining Website Visit Logs 
with User Segments and Website Content



• Visitors of websites leave traces:

Web server logs, pixel tracking logs, query logs

• Website owners analyze traces to:

▫ get knowledge of visitors behavior on their website

▫ identify their interest

▫ optimize advertisement

Motivation



• Every user has an ID stored in a cookie

• Third party sources log user interest on other sites (topics, products)

• Typical use-cases: Google Analytics, ComScore, … (end-user tools)

• Sophisticated use-cases (ad-hoc processing of data): MapReduce 
framework (Apache Hadoop)

Motivation



• Data on different users can come from different sources

• Use all this data for:
▫ Analysis

▫ Multiple Use cases

Motivation



• Input data

• Preparing data -> dealing with scalability

• Use cases:
Comparing user segments

Identifying user segments by example article

Comparing company news visit logs with stock volume

Outline



Data

INPUT DATA

Website visit logs

User Segment 
data

Website Content

Stock Volume 
data



• Log of page views on a specific site

• Fields: user ID (cookie), time, page URL, …

• Example:

Data: Website Visit Logs

ns_vid=98837f72…425330&ns_utc=1462852828400&time=28400
&type=hidden&name=politics.articles.2016-05-09.escaping-24-

hour-coverage-of-donald-trump-is-easy-in-north-
korea&ip=x.z.y.z&ns_vid_class=cookie&agent=Mozilla%2f5.0%20(W

indows%20NT%206.1)…&kruxid=…



• Estimated Gender, Household Income, Occupation, Age, Country, Free 
Time Activities, etc.

• User’s visit to a car dealership website noted by a third-party data 
provider (tracking)

Data: User Segment

data_provider;segment_category;segment_name;segment_id
DataLogix;Occupation (Minor);Chemist;HJ...EW 
Acxiom;Income;$30,000 - $39,999;JM...EW



• crawled from URLs in Website Visit Logs

• additional data to use in analysis

• words, entities, topics

• Each page is processed 

using a standard NLP pipeline:
▫ list of topics

▫ named entities

▫ tickers (stocks from companies)

Data: Website Content

AAPL – Apple Inc.
AMZN - Amazon

http://www.bloomberg.com/news/articles/2016-10-08/pound-s-dramatic-week-leaves-traders-skeptical-of-quick-recovery



• Trading data of some of the most traded stocks

• Example data (AAPL):

Data: Stock Volume

Date and Time,Open,High,Low,Close,Volume
2016-07-11 15:30,96.53,96.57,96.4,96.45,2646169
2016-07-11 16:00,96.45,96.7,96.37,96.39,1683786
2016-07-11 16:30,96.39,96.44,96.39,96.44,13403
2016-07-11 17:00,96.4,96.45,96.4,96.45,5135
2016-07-11 17:30,96.44,96.45,96.42,96.45,424976



• 1 month of Website Visit Logs consists of:
▫ around 138.5 GB of (zipped) data

▫ around 546 million rows in thousands of files

• 1 week of Website Visit Logs consists of:
▫ around 32 GB of (zipped) data

▫ 125,887,958 rows in hundreds of files

Processing



• Data is structured

• A lot of data

• Each row can be easily processed separately

Properties of the Data

ID, IP, value, …



• Hadoop
▫ Framework for distributed processing of large datasets

▫ Computers in clusters

▫ Scale from 1 to thousands of machines

▫ Each machine used for local computation and storage

• Hive
▫ Data Warehouse running on top of Hadoop

▫ Distributed processing of structured data

▫ Uses MapReduce methodology to split query into multiple tasks

▫ Uses SQL-like language

Apache Hadoop and Hive



• Aggregating data by matching segment ID and user ID values

• Performance improvement not exactly linear

• Group visit logs for each User ID

Aggregating Visit Logs, Segment Data and Content

Instances Duration Improvement

2 3104 seconds --

4 1763 seconds x1.76

6 1427 seconds x2.18

Processing query on 6 
instances is done in less 

than half the time it took 
2 instances to complete

Instances Duration Improvement

2 713 seconds --

4 446 seconds x1.60

6 344 seconds X2.07

Instances Duration Improvement

2 275 seconds --

4 265 seconds x1.04

6 234 seconds x1.18

External Table Performance Internal Table Performance



• Compare behavior of different user segments
▫ Optimize advertisement

▫ Write articles they are interested in

Use Case: Comparing User Segments



Comparing User Segments



Comparing User Segments



Comparing User Segments



Comparing User Segments



• Understand who is interested in 
specific topics

• Get insight into the article audience

• Topics selected from predefined list 
or defined via a document 
(Wikipedia page) 

• Example: Advertisement

Use Case: Analyzing Interests for Topics



• Comparing correlation between:
▫ stock volume data and quote webpage requests and

▫ stock volume data and visits to relevant article sites

• Using Apple Inc. (AAPL) as target company

Use Case: Comparing traffic and stock volume data
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• Comparing correlation between stock volume values with values for 
quote requests and visits to relevant sites

• Higher correlation with AAPL quote requests

• We look at information about the stock before we trade it

Use Case: Comparing traffic and stock volume data
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• Certain level of processing scalability -> many use cases and make 
additional analysis on data

• Improvement not exactly linear when adding instances to cluster

• Significantly high correlation between stock volume and quote requests

Conclusion


