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ABSTRACT
To assist novice users in creating web pages, we envision a tool
that atomatically transforms an existing web page into the layout Li@lelie
and design of another. In order to achieve this vision, one must
develop a learning algorithm that is capable of mappin@gmneg
between web pages. To do sm, in depth understanding of user
behaior is necasary. Thus, we seek to understand how users map
regions between web pages. There were two fundamental que
tions that were asked: (1) do users map web pages consistently
and (2) what matates their mapping decisiong?custominter-

face which asked users to select corresponding regions between
two web pageswas utilized in a Mchamcal Turk study and in a

lab study. We found evidence that indicates that users do map web
pages consiently and discovered that users tend to creatp-ma
pings in amanner that preserves the hierarchy of the pages while
also pairing semantically salienegients.
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INTRODUCTION Figure 1: An overview of a system that allowed us-
For most users creating web pages is difficult. There are ers to automatically leverage existing examples by
numerous technical hurdles andsidg challenges to owve transforming a source page into a target page.

come. The majority of tools available are aimed at alistrac

ing technical details from users (for example, WYSIWYG how to build and optimize the algorithm teliver good
HTML editors) but most offer very limited affordances for |ogyits.

design exploration (usually in the form of limited, pre
defined templates). This is truly unfortunate because the
number of webpages on thenternet has opened up new
horizons forleveraging examples. Exampleanvery hep-

ful by allowing users to explore existing solutions and also
get inspired [1] We envision &ool that enables a user to
seamlessly use any etiitgy web page as a design template,
allowing them to awmatically transform the content of an
existing page into the layout and Istpf a target page. RELATED WORK

The pivotal component in such a system is the mappin Due to the highly specific nature of this study, most related
algorithm to automatically maps regions between web WOrk focuses on compiiely different questions. Most sim
pages in a manner that mimics human behavitiis of lar studies fall genergl_ly into two categories, analyzimg si
course makes the assumption that a good mapping igle pagesdr.accessmlllty reason_s;narletlng purposer
equivalent to a human mapping. Since web pages @re d SPam detectionln terms of creating a tool that leverages
signed to be viewed by human users, thisimggion seems ~ €Xisting examplesFitzgerald created atool that allows
reasonableBefore such an algorithm can be created it is USers totransfer CSS styles between pagEsis is, hav-
important to understand how human users map regions€Ver, limitedto copying specific style rules [3].

between web pages. With this context, we sought the a yseR STUDIES

To explore these questions a custom interface was created
to ask users to map regions between web pages. This inte
face was used in conjuneoti with two studies, one using
Mechancal Turk [2] as a crowd sourcing platform and the
otherin an in-lab study where users were observed and
asked to think out loud. In this paper we describe the details
of our studies and sunamze the key findags.

swer to two questions: As aforementioned, this study aims to explore twosque
Do users consistently map web pages? Knowing this & tions, do users map content consistently and what are the
lows us to validate the fact that developing a learning-alg factors that motivate their mapping decisions. Teveer

rithm is in fact possible and worthwhile. these questions two user studies were designed. Users were

shown a graphical interface for selecting mappings- (d
scribed below) and simply askéd follow their intitions
when selecting corresponding regions.

What are the factors that cause users to make mapping
decisions? Knowing this will allow us to build intuition on



The Mechanical Urk study, due to the large sample size
that were possible, was designed to primarily answer the Similar Dissimilar | Familiar
first question. Overal, we received 59 good HITand paid Mean 46.0% 75.2% 64.4%
users $0.50 eaciThe lab study was performed to get a

better idea of fetors that motivated users to map regions. Median 41.1% 85.7% 64.0%
Three users were recruited for the study and asked to thinkMode 50.0% 92.3% 66.7%
out loud when decting mappings. Both the audio and Std. Dev 18.4% 23.3% 14.9%

screen activity of these sessions were @edrand after the
task was copleted, users were given the opportunity to ~ Table 1: Summary of results. Values are the pair-

reflect on their performance. wise similarity percentages.

In both studies, the same user interface was used. rfhis i _ . _ .

terface presented users with two pages at a tingei@il). Another interesting take away that is not shown in the
The pages were decomposed into visually salient regionssummary statistics, is that in each of the three mapping
using a highly modiéd vesion of the VIPS4] algorithm. tasks, there existed pairs that every user agreed on. These

A particular region on the left side page was first chosen tended to fall into two categories: hierarchical elements like
and users were asked to select what they felt was the-corr headers and footer and then elements with strong semantic
sponding region on the right side padeuser could alte meaning like logos, navigation links and search boxes.
natively select Ono matchO if they feltmatch existed.  Analysis of the user submitted reasons and observations
Periodically users were asked to explain why they created from the lab study coniin these findings. In the labs study,

a particular mapping pair by means of popup dialog-wi We observed that all users attempted to preserve the-hiera
dow. This was particularly crucial for thdechanicalTurk chy of the site. However, while doing so, if they came
studies where we could not observe user behavior across elements that had strong semantic meaning, they
would readily break the hierarchy and map to wthay felt

was the semantically corresponding block on the other side.
This was particularly evident with a mapping between
Bing.com and Google.com, where users would all preserve
hierarchy until they were asked to map thgos and the
RESULTS AND DISCUSSION navigation links,which appear in different places of the
There are threes terms that &érequently used in our gi hierarchy in both pages.

cussion, "pair’, "mapping”, and "simiigy”. To avoid any  Qyerall, our study did find evidence that users map web
confusion, we define a "pair" as two regions (one from age in a consistent and similar manner. Funtioge, our
each page) that a user felt corresponded with each other. Atydy shows thatsers tend to be more consistent with h
"mapping” is a collection of pairs @ated by a user tha  erarchical mapping iisce the structurally siitar page had
summarizes which regions from one page map to the otherg mych higher similarity percentage) although are more
"Similarity" between two mappings is the number of shared likely to create a mapping pair between semanticaly r
pairs between them divided by the total number of unique |ateq regions (since all users consistently agreed gm ma
pairs. We also remind users that therere three pairs  ping pairs based on semantic meaning even thohgp t
used, one similar, onegdiimilar, and one that was familiar  proke the hierarchical structure). As a result, when building
to users. the mapping algorithm, it appears best to focus on attemp
The results show a global average e similarity of ing to preserving hierarchy while not fottjeg to take into
61.9%. A full break down of the results can be seenain T account regions with semantic meaning (such as logos and
ble 1. Looking at the resultsyhat is immediately obvious form elements

is that users agreed more on thggmthat were structurally REFERENCES

similar. However,some of the numbers seem suspicious. 1. B. Buxton. Skeiching User Experiences: Getting the

While it is promsing the in some case 75.2% similarity Design Right and the Right Design. Morgan Kaufmann,
was achieved, numbers like 46% are seem hardly convin 2007.

ing. It is important that @ders remember that tlaém is to
see if there is consistency in the resultlsubat a learning
algorithm canrecognizes patterns from humalata The
fact that users agreed 46% of the timehe worst case is

All users were askkto map the same three pairs of pages
(six unique pages in total). These pairs included atpatr
was structurally sinlar, structurally dissimilar, and pair

of pages that werlamiliar to users
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