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What is Scientific Research?
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What is a Research Question?

Research question

bt B

Determines where and what Identifies the specific objectives
Kind of research the writer will the study or the paper will
be doing address

NOTE:
there is a strong interaction between the R& and the type of

ﬁ ﬂ study (Qualitative, Quantitative, or Mixed)




What is a Research Question?

Qualitative Template:

Quanftitative Template:

Creswell's (2009)
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RQ and different methods...

o Feasibility study

@ Case study (aka Demonstrator)

@ Comparative study / Benchmark

@ Observational Study [a.k.a. Ethnography]
@ Experiment

@ Literature survey (incl. Meta-Analysis)

@ Formal Model

® Simulation




The Actual Semantic
Web Research Projects

http://www.deviantart.com/art/The-Good-The-Bad-and-The-Ugly-320626352
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Improve performance of a system

o Hypothesis: "My reasoner is very fast and
efbicient” S

\

o Hypothesis: "My reas
reasoner X ol ohe specific ontologu”

o Hypothesis: “Using X will improve the
efficiency of reasoning on the class of
languages Y, cnmpared to the current state
of the art”




Evaluation Methods
(Construct validity)

@ Run your reasoner on large ontologies in the
class Y

@ Run the best existing reasoner that is designed
for the class of ontologies that you consider

@ Run experiments to understand why it is
better

@ Compare the performance of your reasoner fo
the existing one(s)

@ gold standard, published benchmark
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® Make sure that your hypothesis is task-specific: X is
better than Y for task Z (or in a context C)

® Maybe design a hierarchy of hypotheses

(unfortunately, not very common in CS/Al/SemWeb)

@ Make sure that your evaluation is designed to
compare X and Y in the context C or for fask Z

@ When you report results and reach conclusions, do
not over-generalize. The conclusions are valid only
for these tasks/context.
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Developing an application

o Hypothesis: "My application works perfectly
for ciispiajing ohe ontology and if we ask
users questions about this ontology, they can
use the tool eﬁec&vetj"




o Hypothesis: "Domain experts can use our
system effectively to accomplish a task X
(e.9., map between large ontologies)”

o ijo&hesés: “Domain exper&s can use our
system more effectively than ancther system
Z to attamptish a task X (e.q,, map between
large ontologies)”




Evaluation Methods

@ Experiment

@ Usability study

@ Successful completion of tasks
@ Case study

@ Comparative study or benchmark
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Just developing a system is not a research contribution in itself.

Make sure that your hypothesis is task-specific: X is good for
task Z, or in context C, or for users of type

Maybe design a hieracaiss i
(unForfunaf\ We have seen TNt ]

evour evaluation is designed to compare X and Y
task Z, or in context C, or for users of type T

When you report results and reach conclusions, do not over-
generalize. The conclusions are valid only for these tasks/context/
user types.




Solution in search of a
problem:
who should care i you

succeed?




Convert unstructured data into
RDF or Linked Data

o “I will convert a corpus of abstracts into__
Q‘Dp" e e

o ijo&he_sasz “Mﬁ conversion process produ«:e_s
bebber Linked daka thawn cownversion process

X ”"




o Hypothesis: "Using extracted linked data will
improve search performance on the corpus”

o Hypothesis: "Using extracted Linked data will
enable advanced querying that was not ~~
Fassibi.e before” '

o (Auxitiarj hjpoE esta—=— sh
only one): "My method for extracting
structured data has better accuracy/

coverage/precision/recall fetc. than the state
of the art.




Evaluation Methods

@ Depending on the task, show that the task
can be performed better if you use your
structured data

@ Compare the quality of the data to that
produced by other algorithms




“Using our hammer for
every nail”
or
does the use of

semankic web
&eﬁhvxomgj ac:%uattv
improve anjﬁkw\g\?




Novel Solution to an Old Problem

o “We will use Sewmantkic Web Eeaknoi.c733 &o
malke movie recommemda&mhs :

o Hypothesis: "We will improve the eﬂ:nmewcv
of social-network monitoring bj using SW
technology/improve the quality of
recommendations”




Evaluation Methods

® Compare the accuracy of recommendations
with and without the linked data component

® Compare the accuracy of your system fo an
existing non-Semantic Web system
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@ If the LD component is completely integral to
your system and you cannot take it ouf, you
will need to compare to another system

@ You may need to compare to the state of the
art to convince non-SemWebbies that your
method has any value

@ Make sure the metrics, the users, and the
datasets are comparable




physics or stamp collecting™

http://www.flickr.com/photos/
rachelfordjames/2833420148

Stamp collection for
the sake of stamp
collection




Improve performance of a system

o “We will create a set of features that
ontologies have and will describe
ontologies from our catalog according to
these features” 55

o “We will create a set ol o&u,res that
ontologies have and will describe
ontologies from representative oh&ctogj
repositories according ko these “FQ.O&MT’QS




Improve performance of a system

o Hypothesis: "Only a small number of OWL

constructs are used in the Pubtit:tj available
ontologies.”

Why should anyone care?

Example: if a particular set of features are almost

never used, so it can be ok that your reasoner does
not support it.




Evaluation Methods

@ Collect a representative corpus

@ Representative is the operative word here

@ Analyze the terms used and determine which
ones are not used much
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o “"We will cieve.wp a workflow for creating
Linked data and annoctating it with
ontologies” B |

workflows and will create a more general

’”"

ohne,

o Hypothesis: "It is Fassibi.e to build a formal
workflow for collaborative creation of
Linked data (similar: It is possible to
develop a formal representation for X)”




o Hypothesis: "My workflow model is generic
enough to represent a meaningful number
of diverse published workflows”.

o Aux&i.iarv hjp@&kesis: “Mj svsﬁem Frov&d&s
sound and COMF@L@.EQ reasoning.”

o Auxiliary hypothesis: "My formalism elements
are symmetric, reflexive, transitive!”




Evaluation Methods

® Prove a theorem!

@ Find a representative set of workflows/
problems/etc and represent in your model




Re-cap: Types of problems




What have we learned?

@ Make sure
@ you have a good/appropriate research questions

@ you operationalized your research questions with
(falsifiable) hypotheses

@ your evaluation plan is designed to test your
hypothesis.

@ “"Who cares?” and “"So what?”




