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1 The Task: Discovering Ambiguous Verbs

We will againusethe Wekamachinelearningpackagein this tutorial. The files for the tutorial
residein:

/ cour ses/ connectioni smw nter.01/tutorial 11/

Thetaskis to useco-occurrenceectors(asdiscussedn thelastlecture)to discorer verbsthatare
ambiguousasto their partof speech.

The co-occurrencevectorsare containedin the file vect ors. arf f, and were generatechs
follows (Lowe andMcDonald2000).Firstasetof context wordswascreated:onsistingof the 500
mostfrequentwordsin the British NationalCorpus(BNC; 100 million wordsof British English),
excluding function words (determinersprepositions conjunctions,etc.). Then 222 verbswere
selectedat randomfrom the BNC and its co-occurrencevectorswith the context words were
computedpasedon awindow of 10 words. Theresultingvectorswerenormalizedto make them
comparable.

Thefile vect ors. arff containsthe output of this procedureencodedusing the following
attributes:

(1) WORD: theverbthatis representetly theinstance.
(2) a-few ... young: 500 attributesrepresentinghe co-occurrencef the instancewith the
contet words.

To have agold standardo evaluatethe clusteringoutputagainstthereis alsoanattribute CAT that
specifieshov ambiguousa given verbis in a WordNet,a large lexical databaseThereare four
valuesthatCAT cantake:

(3) a. verb: onlyoccursasverh
b.  verbnoun: occursasverbor noun.
c. verbadj: occursasaverboradjectve.
d. verbnounadj: occursverb,noun,or adjective.

Thetaskin thistutorialis to useclusteringonthecontext vectorsof the222verbs,andevaluatethe
resultingclustersagainsthe attribute CAT. The hopeis thatverbsthat exhibit the sameambiguity
will clustertogether

2 Visualizing the Clusters

Firstwe will attemptto visualizethe clustersggeneratedby thek-meansclusteringalgorithmto get
afeelingfor whatthealgorithmsdoes.

Startthe Weka Explorer and openthe file vect ors. arf f. Click on the button None under
Preprocess to deselectall attributes (thereare 502 of them). Then selectthe attributes WORD,
a_few, andabl e. Now click on the button Apply filter to generatea working relationwith
thesethreeattributes.



Click on Custer to selectthe clustering mode of Weka. Under C usterer select
Si mpl eKMeans to choose the k-means clustering algorithm. Leave seed at 10, and set
nunCl ust ers to 4. In the Cl ust er node field make surethatUse training set isticked,as
well asStore clusters for visualization. ThenpressStart to computetheclusters.

Inspectthe outputof k-meansandreportthe centroids(means)or the four clusters.The al-
gorithm also outputsa word for eachcentroid. Do you have an ideahow this word might be

computed?

Now click with the right mouse button on the result labeled Si npl eKMeans in the
Result [ist.ChoseVisualize cluster assignnents. Thisbringsup thevisualizationwin-
dow. Now selecta_f ewto be plottedon the x-axis,abl e to be plottedonthey-axis,andd ust er

to be plottedascolor.
This visualizesthe clustersin a two-dimensionakpacedefinedby the valuesof the two at-

tributes.Describethe patternyou see.

To checkthe behaior of anindividual attribute, selectl nst ance_nunber on the x-axis, the
attribute onthey-axis,andd ust er ascolor. Comparehethetwo attributesa_f ew andabl e this

way. Which oneseparatethe clustersmoreaccurately?

This way of visualizing clustersworks well for two attributes.lIs it possibleto visualizethe
whole datasetwith 500attributes?



3 Evaluating the Clusters

Now we will work onthewholedatasetwith 500attributes.Go backto Pr epr ocess andclick on
theAl | buttonto selectall attributes. Thenpressfppl y filter andclick onC uster.

Underd ust er er againselectSi npl eKMeans. Setseed to 10 andnunC ust er s to 4 (aswe
have four tamgetclasses)in theC ust er node fieldtick G asses to cluster eval uati onand
selecttheattribute WORD. Now click on St art .

First performan intuitive evaluationof the clusters,as discussedn the lecture.Inspectthe
resultingclustersandseewhichverbis assignedvhich cluster Is thereanintuitive resemblanceo
our taget classificationlunambiguouserbs,verbsthat canbe alsonouns verbsthatcanbe also
adjecties,andverbsthatcanbealsobothnounsandadijectves)?

Now changethe k, the numberof clustersthat k-meanscomesup with. This canbe doneby
changingnunC ust ers in the C ust erer window. Startwith k = 2 andwork your way up to
k = 5. Evaluateeachresultsintuitively. Do you getbetterclusterswith certainvaluesof k? Do you
think this is a sensiblevay of evaluatingthe clusters?

Now selectCAT in O asses to cluster eval uation to usethe cateyory informationin
WordNetto evaluatethe clusters. Again try valuesfrom k = 2 to k = 5 andreportthe respectie
accuraciesWhich k givesyou the bestaccurag? Why is this a more sensiblewvay of evaluating
theperformancef k-meanon this dataset?



4 Comparing Against a Baselineand Against a Classifier

In thelastquestionwe determinedheperformancef k-meansnthetaskof discovering clusters
of ambiguousnouns.We will now comparethe resultsto the performanceausing othermachine
learningmethods.

Assumethatthis is a classificatiortaskwith CAT asthe taiget class.Computetwo baselines:
chanceandfrequeng. How doestheaccurag of k-meansompardo thesebaselines®s thisafair
comparison?

Now train a decisiontree on the samedataset, with CAT asthe tamget attribute. Chosethe
d assi fy panelandselectin thed assi fi er boxj 48.J48 (i.e., useC4.5for decisiontreein-
duction).Train the classifierandreportits precisionon the training set.How doesit compareto
the precisionof k-meansAgain, is this afair comparison?
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