Catching Plagiarists

Lab 21 : Catching Plagiarists

Thislab presents areal problem tha requires a software solution. Yourgod istotry to
(quickly) determinethe similarities between doaumentsin alarge set to see if you can
find outif plagiarism is going on within the group.

Background:

Below isan actud graph of lab reports submitted for Intro. Phydcs at alarge University.
This graph represents the data collected for about8001ab reports. Each nodein thegraph
represents some doaument. Each edgeindicates the number of 6-word phrases shared
between the documentsit connests. To reduce GhaiseOa threshold of 200common
phrases has been set Bso adoaument tha shares fewer than 2006-word phrases with all
other doaumentsis notshown. The Q.ab ManudOis a sort of style-guidefor thelab
report and thetwo brown boxes are sample lab reports tha were distributed. (Many
people appaently (orrowed liberallyOfrom these hdp materials). Particularly
suspiciousare clugers like the onein thetop-right corner: those doauments have an
inordinate number of 6-word phrases in commonwith each other. It islikely that those
people turned in essentially the same lab report or copied large portionsfrom each other.
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Assignment:

Yourtask isvery similar to the onedescribed and shown above find the common word
sequences amongdoaumentsin aclosed set. Simply put, yourinput will bea set of
plain-text doauments, and a number n; your output will be some representation showing
thenumber of n-word sequences each doaument hasin common with every other
doaument in the set.

Findly, you should identify GuspiciousOgroupsof doauments that share many common
word-sequences among themselves but not with others.

DETAILS:

I Output

Y ou can think of processing everythinginto an NxN matrix (where N is the number of
total documents) with a nurmber in each cell representing the number of titsObetween
any par of doauments.

For example: bdow is a small table showing the comparisonsbetween 5 doauments:

A B Cc D E
A - 4 50 700 O
B - - 0 0 5
C - - - 50 0
D - - - - 0
E -

From thistable we can condudethat thewriters of doauments A, C and D share ahigh
number of similar 6-word phrases. We can probably say A and D cheated with ahigh
degree of certainty.

For alarge set of doauments, you may only want to print amatrix for those doauments
with a high nunmber of hits abovea certain threshold.

Printing an NxN matrix may beunmanagesble for large sets. Y ou could ingead produe
alist of doauments ordered by number of hits. For example:

700:
50:
50:
5:
4:

-

-

-

> WO
WwHOQO

14

Y ou could also produce a graphical representation like the oneshown above |f you want
to discuss strategies for how to accomplish this please see me.

I Thedoamnents:
Some sets of doauments will be provided. One set will besmall (25 or so doauments) for
testing purposes. Theothe setswill belarge (onehas 75 doauments, theother over
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1300doauments) which you should use to test the scal ability of your solution. (The
doauments came from www.freeessays.cc, arepostory of *really bad* high school and
middle school essays on a variety of topics).

Y our program should be able to process all of thedoaumentsin a given folder/directory.

I Stategy.

How are you going to do this? Wedl it@ upto you. Thestraighforward matrix solution
(comparing each six-word sequence, say, to all other six-word sequences) gives an O(w?)
solutionBwhere w isthetotal nunmber of all wordsin all doauments. For alargeset of
doauments w? grows very large, very fast. It will work thoughbit will jus take awhile.
For perspective, if the 25-doaument set takes 10 secondsto process this way, the 1300
doaument set will take over 6 housEi f you can actudly hold the necessary daain
memory which you probably can®

There may beaclever way to use a hash table or to leverage some ideas from sorting
agorithms tha will, in theory, do better than O(w?). The problem with the hash table
strategy and some sortings is not the time complexity but the space complexity. Fora
large number of doauments theamountof memory required to compute thisistoolarge
to hold in memory all at onetime. If youwant this solution to scale to large sets of
doauments, you® have to do even more clever things probebly by creating your own
supplementary data files tha you can store and load on demand.

Oneway to gan ultimate control over the processing is to write your own specialized
data structures. However, youQe free to use anything in thejava API.

Getting started, Gr ading, and Mi lestone s:

Your gradewill congst of paints you earn for meeting each milestoneon time and for the
find produd you submit. Each milestonewill be submitted and checked againg the
criteria described beow.

Milestone | :: Processing the Documents (50 points)

Y ou need to beable to process a set of doaumentsin a directory and produce all
possible n-word sequences. You should beable to changen relatively easily. Proof of
this milestonecongsts of demondrating you can print al n-word sequences to the
consle for agivenn.

Write a class with a main method called FileProcDemo. | should beable to call
main({Opah/to/text/filesQ BQ) and see a printing of all 6-word sequences of al thefiles
contained in thefolder rah/totext/filesQ

Milestone Il :: A proof-of-concept data model (50 points)

Y ou need to have some sort of modd for how you®e going to handle al of the
datayou@e goingto generate. Y ou can create this separately, and test it with asmall set
of datato produc a Qproof of concept.O
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Basicaly, | need to see some proof of howyou are going to compute thesimilarities

between doauments and also how you@e going to locate suspiciouscases. | need to
look at what youQre doneand see a demondration of the basic concepts. Gooddesign
counssfor alot here! Not jud for your grade butfor thefundiondity of the program.

Turn in Milestonell with ademondration class clearly labded and ready to run. Youdo
not need to beworking with theactud data at this point, butyou may findit hdpful to try
it out Youmay supplement your work with a README if youthink it requires further
explanaion.

Milestone lll :: Final Submission (100 points).

Theminimum hereis essentially a synthesis of Milestones | and 11 plusthelast step of
identifying the sugpiciouscases. A nice produd would be a simple console application
tha accepts 3 command-linearguments. For example:

./plagiarismCatcher path/to/files 6 200

which would chum and then produe alist (inorder ! ) of al theparsof filesin
pah/to/docs that shared more than 200 6-word sequences in common.

Yourfind program should be able to produe meaningful outputfor at least the small set
of doauments (25 or s0).

Lastly, with Milestonelll youwill submit ashort doaument (the project README)
aboutwha your program does, howto use it, whet works, wha doesn®@work and any
other features, bugsl should know aboutwhen 1®n looking at your code

Beyond Milestone Il :: Bigger s ets

I Make your solution stable for medium and/or large sets of doauments. Thesample
large set provided should give you something to play with.

I A moredynanic user interface: allow the user to repeatedly re-process the doauments
by alowing her to changetheword-sequence length and QhoiseOlevel .

I ProdueaGuUI for user interaction

I Produce agraphical representation of your results (like the box-and-line oneshown
above.

I Eyou could take this al theway to produdng afull-fledged piece of software that
would be quite hdpful!
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