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* Competition information



Competition Information - Goal

* Predict the news popularity

Eaition

US ELECTIONS: Latest polling  Mall-in voting  Election explainer COVID-19: All storles  Map  Newsletter  TRENDING: 60-foot robot  Bumble Bee tuna

Outrage erupts across US
over Breonna Taylor's
death

Trump refuses to committoa  Giant robot, standing 60 feet
peaceful transition of power high and weighing 24 tons,
after Election Day tested in Japan

« Warch reporter ask Trump abowt peaceful
transfor of power

* Analysis: Trump's threats and actions bring
AMmanca 10 the brink

Dr. Birx 'distressed” over White Houseé role
Resobtion 10 honee GINSDurg DIocked

Westpac hit with record S920M penalty

DNA evidence helps convict man accused of

Two Louisville officers were shot as protesters marched in
the streets over a grand jury decision not to charge
officers with killing Taylor

Killing two women In notornowus cold cass

Enc Trump must
{_',‘rg probe before alaction, jutkae rules

St for deposition in Trump

Protests are also underway m Alama, New York, Prdadelphia and
Washington Analysis: Does the NFL know something

that Trump gcesn™t?

In pictures Breonna 'H','» Or GaciSion sparks protests
S Korea official shot dead and 49 110 Omar o0 Trump's rcist attack
burned by N Korean troops This is my country’

®) Kentucky AG explans why two officers weren't charged after crossing border: Seoul ® The Atlantic writer: '| scared myself’ writing

this story

What the wanton endangerment charge means



* Training data

e 27643 pieces of news
* Testing data

e 11847 pieces of news

OUYA gaming console sells out on Amazon

STIRY mameaTs

* QUYA gaming Conoe 1t sut o

$ourt oa Amaren

© Sl Beved Ceaniie votu e
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Competition Information - Dataset

Popularity (1/-1)

<html >chead><div clasg="article-info " »<gpan class="byline "“><a href="/Sauthor/todd-wasserman/ ><img alt="2016%2f06R2E3
0RZESENZE20130712e%oddwasserm. 01447.37a4f" clase="author_ image® src="http://i.amz.mahedn.con/fera-FTE5TiwnoZuuhTHDSE
BIgw=/90x90/2016%2F06R2FI0NIFSLN2F201307 120 toddwasserm. 01447, 3Tadt . jpg° /=< a><span class="author_name “>By <a href="/
author/todd=wasserman,">Todd Wasserman</a></span><time datetime="Tue, 25 Jun 2013 12:54:54 +0000°>2013=06=25 12:54:54
UTCe/ time>s S span></dive< /fhead><body><h]l class="title">0UYA Gaming Console Already Sold Out on Amazon</hl><figure clas
g="article-image”><img clasg="microcontent”™ data-fragment="lead-image” data-image="http:/ i.amz.mehcdn.com’ nRuKEPH D
0JuRAMRXOLZEE Tnok=/950x534 /201 302F06R2FI5VIF1avIFOUTA, 3d2ee. Jpg” data-micro="1" data-url="null® sre="http:/ i.amz.mah
cdn.com/_nNuKEPHIDOJuHANnXOLiZEC Tnok=/950x534 /201 3%2F06R2F25V2Flak2FOUTA. 3d2ce., jpg” /»</figurer<article data-channel="b
usiness”*<section class="article-content™> <p>Well, that was guick. Just hours after <a href="http://mashable.com/201
3706525/ ouya=-1launch-day/ " >going on sale</a> in the U.S5., Canada and the UK, the OUYA gaming console was already sold
out Tuesday morning on <a href="http://mashable.com category/amazon >hmazon</a>, though other retailers still had it
in steck. </p* <prAmazon, which was selling the device for $99, told customers that the ltem was <a href="http:/ www.
amazon.com/0UYA=-Console/dp/BOOSOSEDLES mf'lr_tr_.lr_.I?iu-u‘??&l’.mp;qid- 137216336 7Thamp  srefi=1Lamp ! keywords=ouya™ target
=" blank">temporarily out of stock</a>. However, as of Tuesday morning, Target and Best Buy were still carrying OUYA.
GameStop noted that the item was “<a href="http://wwe ganestop.conSelect/consoles/ouya-gase-consala/10TES3™ target="_
blank">currently unavailable</a>."</p> <div class="see-also ><p><strong>SEE ALS0: <a href="http:/ /mashable.com/2013/0
6/ 17/connected-living-room/"»7 Gadgets for the Ultimate Connected Living Room</a></strong></pr</div> <p>QUY¥A launched
on <a href="http://mashable.com/category/kickstarter/ ">Kickstarter</a> as an open gaming console that anyone could de
velop for or hack as they see fit, all for a $99% price tag. The Kickstarter hit its $900,000 funding goal in eight ho
urs, and broke Kickstarter records after raising $8.6 millionm total. Earlier this year, OUYA's creators announced tha
t the console would be widely available at retall stores in June. </p> <p>Kickstarter backers, meanwhile, began recei
ving their OUYA consoles in April .</p> <ps<pm>Image courtesy of <a href="http:/ tektab.com/" tnrgnt-'_blnnk'}saad Far
ugues/ax<fem></p> <fsection></articler<footer class="article-topics™> Topics: <a href="/Scategory/amazon/”ramazon</a>,
«a href="/feateagory/amazon-kKindle/ " »amazon kindle</a>, <a hraf="/category/businessS ">Businessa<ia», <a hraf="/categoryS
gaming/**Gaming</a> </footer></body></html>
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Method - Feature Engineering

* The act of extracting features from raw data and then transforming
them into something that we can use for a machine learning model.

<htal><head><div class=“article-info"»<span ¢l “byline "»<a hrof="/author/todd-wassorman/“»<img alt="201602£106021)
ONZE5102220100712e5toddvasserm,. 01447, 37a4L" cla author_image” sro="httpi//i.ama.mshodn.con/fora=-FrSSTIvao2uubhTHDS 6
BIgwe/90x90/20160270602r3002FSE021201307 1209 0ddvassers, 01447, 37a4L . Jpg~ /></a><span class~"author nase*>By <a href«"/
author/todd-vassorman/ “>Todd Masserman</a></span><time datetime="Tue, 25 Jun 2013 12554154 40000°>205)~06-23 1255434
UTC</eime></aspan></div></head><body><hl class+"title">0UTA Caning Coasole Already Sold Out on Asmaroa</hl><figure clas
s=~"articlo-image“><ing class=~"microcontent” data-fragment="lead-image” data-image~"http://i.anz.mshcda.con/_nNuXEPNjD
OJuBAMAXOLZEL TnOK=/S50xS534/201 302F06N2F2SA2F1ANVIPOUYA, 3d20c. Jpg” data-alcros™1" data-urle"null” srce"huetp://i.amz.msh
cda.con/_nNuKEPH JOOTuNdNaX0i2Et Tnok=/950x534/201302r06 022502 a0 2rOUYA. Jd2ee. ipg” /></figurer<article data-chanzel="b
usiness ><section class="article~content™> <p>Well, that was quick. Just hours after <a href="http://mashable.com/201}
3/06/25/ouya-launch-day/“>going on sale</a> ia the U.S., Canada and the UX, the OUYA gamisg comsole vas already sold
out Tuesday morning on <a href="httpi//mashal «com/category/amazon/ ">Amazon</a>, though other retailers still bad it
in stock. </p> <p>Amazon, which was selling the device for $99, told customers that the ftem was <a href="heep://www.
anazon . con/CUTA-Console/dp/Ro0s05IDIN/ ret=nr_tr_sr_i17ie~UTriianpiqid=1372163367sanp sr=0~-1bamp; koywvords~ouya” targoet
#" blank">remporarily out of stock</a>. Bovever, as of Tuesday sorning, Target and Best Buy were still carrying OUYA.
GameStop noted that the item was “<a href="http://www.gamestop.con/elect/conscles/ocuya-game-console/10785)° target="_
blank*>curreatly usavailable</a>,"</p> <div class*"see~also ><p><strong>SEE ALSO1 <a href="httpi//mashable.con/2013/0
6/17/ccanected-living-room/">7 Gadgets for the Ultimate Connected Living Roam</ar</atrongr</pr</div> <p>0UYA launched
on <a href="httpi//mashable.com/category/kickstarter/ >Kickstarter</a> as an open gaming console that anyose cowld de
velop for or hack as they see fit, all for a $99 price tag. The Kickstarter hit its $500,000 fusding goal in elght ho
urs, and broke Kickstarter records after raising $8.¢ allilion total. Earlier this year, CUYA's creators anmounced tha
t the console would be videly avallable at retail stores in Jume. </p> <p>Kickstarter backers, meanvhile, began recel
ving their CUYA coasoles in April.</p» <pr<omrimage courtesy of <a href="Attp://tektab.com/" target="_blank“>Saad Frar
uque</a></emw></p> </section></article><footer class+"article~topics™ Topios! <a href="/category/amazon/">amaron</a>,
<a hrof="/category/asazoa-kindle/">amazon kindle</a>», <a Arof="/category/Business/“>Dusiness</a>, <a href~"/category/
gaming/ “>CGaming</a> </footer></body></htmal>

Raw Data

- &K -

Feature Engineering Classification



Method - Feature Engineering

* Data preprocessing

e Convert words to vectors



Method - Feature Engineering

* Data preprocessing



Data Preprocessing

* Process HTML tags

- Install Beautiful Soup to remove HTML tags

. . atmlr<hosd><div class="artiole-info"><apan olass="dyline "><a href«"/author/todd-vassarman/ "><img alt="2016021060210)
- Se ect t e S ECI IC ta S ON2L9¢021201307 1203 t0ddvansern. 01447, 37a41" clasa="author_image” arc=‘http://i.an: mebcdn.con/{cra-TTSIT ivaolouh TRISE
DIQw=/30xR/ 200602060 I0NIFSINIFICIZ0) 269 1000vansarn. S 1447 37041, 199" /2</a><apan CLASS*"AULhOr_name">Dy <a Dref«"/
asthoc/toad /T Todd Wa Jar</aparrdting datotimo="Tuo, 2% Jun 2013 12:34:54 +00007»2013-06-2% 12:54:%4
UTC</tiner</apan></diva</bead><dody><hl class="title " >0UTA Caning Cossole Already Sold Out on Asaron</Bi><flgure clas
s*"article-isage ><ing clasa="microcontent” data-fragnent="lead-image” data-image="httpi//L.aaz . mebodn.com/ n¥eXEPE)D
OTuNAMaX0LIRE Taok=/350x5 34 /201 IN2P0ANIFISNITIANITOUYA, 3d2¢¢c. Jpg”° data-aicro="1" data-urle="null® sre=“Btip://i.ame.mab
O, 0o/ _NNGKEM I DOJUREMXOLIEL Tnok=/ 950nS M /200 NI ITISNITIANINOUNA, J4200, Jpg  /r</tigurer<article datarchasnels"b
usiness “»<gection class=“article-costont > <prMell, that was quick. Just Bours after <a href="htetp://sashable.com/201
ORI T5/ ouyaslaunch-day/ " >90lng on sale</a> In the U.8., Canada and the UK, the OUTA ganing console vas alresdy sold
out Toeaday morning on <a href="http://msshable.con/category/asazon/ “»Amazon</ar, though other retallers still had it
in stoek, </p> <poimarca, Whleh vas selliing the device for $99, wold customers that the item was <a href="AMuupr//www,
amazon.con/0UYA~Connole/dp/BO0SASE0IN fret=ar_tr_ar 17.ie~UTVRianmp;qid=l3T2163)474anp) sr=0-1bamp; koywords=ouya” target
=" _blaak™>resporarily ocut of steck</a>. Hovever, as of Tuesday mornisg, Target and Dest Duy were still carrylng OUTA,
Cazafitop noted that the item wvas “<a href="Btpi//vww.gasestop.con/elect/consoles/ouys-gane-ooasole/ 1078517 target="_
blank“»currently usavallable</a>», “</p> <div class~"see-also " r»<pr<stroagrSIE ALS0: <a Bref=“http://mashable.com/2013/0
737/ connected-Living-roon/">7 Cadgets for the Uitisate Conneated Living Room</a></strong></pr></div> <p>OUTA launched
on <a href=‘http://mastable.con/category/kickstarter/ »Kickstarter</a» as an opon gaming console that anyose could de
velop for or hack as ey see fiv, all for & 399 price tag., T™he Xickstarter Mt its $900,.400 tunding 904l in elght ho
urs, aad broke Kickatarter records after relsing $0.4 millioa total. Barller this year, OUYA's creators amacunced tha
L the console would be videly avallable ot retall stores In June. </p> <gokichstarter bachers, measvhile, begaa recel
viag thelir OUYA comsoles in April.</p> <pr<an>izage courtesy of <a href«"hettp://tektad,.com/” targets" blank™>Saad Far
oque</ar</esr</p> </mectiom></articler<footer class~"article-topices”> Topice: <a Aref«"/category/amasca/">amarca</ar,
<a href="/category/amazon-kindle/ ">anazcn kindle</a>, <a href«"/category/Business/ >Iusiness</a>, <a href="/catagory/
oaning/ ‘rCaning</ar </footer»</body></html»

By Todd Wasserman2013-06-25 12:54:54 UTCOUYA Gaming Console Already Sold Out on Amazon Well, that was guick. Just hou
rs after going on sale in the U.S5., Canada and the UK, the OUYA gaming console was already socld out Tuesday morning o
n Amazon, though other retailers still had it in stock. BAmazon, which was selling the device for $99, told customers
that the item was temporarily out of stock. However, as of Tuesday morning, Target and Best Buy were still carrying O
UYA. GameStop noted that the item was "currently unavailable." SEE ALS0: 7 Gadgets for the Ultimate Connected Living

Room OUYA launched on Kickstarter as an open gaming console that anyone could develop for or hack as they see fit, al
1l for a $99 price tag. The Kickstarter hit its $900,000 funding goal in eight hours, and broke Kickstarter records af
ter raising $8.6 million total. Earlier this year, OUY¥A's creators announced that the console would be widely availab
le at retail stores in June. Kickstarter backers, meanwhile, began receiving their OUYA conscles in April. Image cou
rtesy of Saad Farugque Topics: amazon, amazon kindle, Business, Gaming



Data Preprocessing

* Process HTML tags
- Install Beautiful Soup to remove HTML tags

- Select the specific tags

<html><head><div class="article-info“><span class="byline “»><a href="/Fauthor/todd-wasserman/ ><img alt="201682d06%2E3
ORZTSENZI0L307 1 Tedeoddvansarn . D0447.37a41" clasa="author Smage”™ sarcs"hiep://L.ase . sabedn.com/fora<FTE5TjwmoZuak THDSE
BIguw=/0x00 2006 AF06IrI0IrsinariclIoT i 2ettoddvananrs. 31447, ITadt , jpg /e farinpan clams="author nase">ky <a href="/
authorftodd=wassermanf “>Todd Wasserman</a></span><time datetime="Tue, 2% Jun 2013 B2054054 +0000°32013=06=25 12154154
Ore fedmas s fapans< fdivss Mhaadscbadys-<h]l elasas"tiele"=0U¥A Casing Conscle Aleeady Seld Ouk on Asason</hls<flgues olas
g="article-inage " »cimg clasp="microcontent” data-fragment="lesd-image” data-image="htip: //i.sns.m8bcdn.con’ nRukEPEID
mwﬂiiEtTMtIFBEUI!-JI."ZDI!l??{lﬁ-ll‘?.zsllrlﬂlZm!'l..!d]cc..jw' data=micro="1" data=url="rull” src="http://i.amz.mah
edn  com/ nNEKEMH DO TuRdMaX i EEe TRok=/#50x 534 /201 INZFOEAZF25MIFl aNIROUTA. Jddes . jpg” Fe</figura><areicle data-—channel="k
upiness “>igection classp="article-content™> <p>Well, that was quick. Just hours after <a href="http:/ mashable.comn/201
3/06/ 25/ ouya=launch=day /" >golng on sale<fa> im the U.8., Canada and the UK, the OU¥A gaming console was alresdy sold

sut Tussday Soralng o8 <a href="Betp: f/saahable.cos/satagery/anases/ "sAmazon< o>, though other retalless atill had ie
in stock. <fp> <p>Amazon, which was selliing the device for $9%, told customers theat the item was <a href="httpi/ e,
amazon.com/OUYA-Console/dp/BO0SOSIDL B/ refesr_te_ar_l7ie=UTFEiamp;qid=1372163367samp;sreg=1iamp; keywords=ouya”™ target

="_blank">tesporarily cut of stock</a», Bowwver, as of Tuesdsy morning, Target and Best Buy were still cacrying OUTA.
GameStop noted that the item was “<a href="httpl /e, qamestop.comfelect/consoles/ouya-game=console/ 107853° target="_
blamk " sourrently unavallable<fa>."</p> <div clasas"see=alao ><prcatrong>SEE ALGO: <a heefs"htep://mashable.cos/I013/0
&1 1T eonmictad-lLving-sacm/">T Gadgetad for the Ultimate Comnectad Living Rocad/awifatresiged/pio/dive Cp-0AITA launskad
on <a href="http: //mashable.com/category/kickstarter/ “>Kickstarter</a> as an open gaming console that anyome could de
walop for or Back as they ses fit, all for a $99 price tag. The EKickstarter hie Lts 900,000 fusdimg goal in eight ha
urs, and broke Kickatarter records after raising 8.6 millicn total. Earlier thim year, QUTA's creators anmcunced tha
t the comnpole would be widely available at retail stores im June. </p>* <p*Eickstarter backers, meanwhile, began recel
wing theisr OU¥A conaoles im Apeil.</p> <pr<esslsage courteay of <a heefs"hieps/fvakesb.scs/" targets" blank >Sasd Far
wguedfar</aarL/pr Llaectionrtfarticlex<footer class="articlo-toplca™> Topice: <a href="Scategory amazon/"rasazond//ar,
<a hraf="/categoryfamsron=kindles“>amaron kindle</a>, <a href="fcategory/business/*>Business</a>, <a href=*/categorys

gaming/ ">Gaming<lax </footar></body><fhtal>
l Extract <h1>

<hl class="title">0OUYA Gaming Console Already Sold Out on Amazon</hl>



Data Preprocessing

e Stop words

- Stop words are common in a document but less information, they might
misleading the classification model.

- You can use the stop words NLTK provided or create your own stop words.

['i'y 'me', 'my', 'myself’', 'we', 'our', 'ours', 'ourselves', 'you', "you're", "you'we", "you'll", "you'd", 'your',
‘vours®', 'yourself', ‘yourselves', 'he', 'him', ‘his', 'himself', 'she', "she's", 'her', 'hers’', 'herself', "it', "i
t's", 'its', 'itself', 'they', 'them', ‘their', 'theirs', 'themselves', 'what', 'which', 'who', 'whom', 'this', 'tha
t', "that'll", 'these', 'those', 'am', 'is', 'are', 'was', 'were', 'he', 'been', 'being', 'hawve', 'has', 'had', 'havi
ng', 'do', 'does', 'did', 'doing', 'a', 'an', 'the', 'and', 'but', 'if', 'or', 'because', 'as', 'until', 'while', 'o
£', 'at', 'by', 'for', 'with', 'about', 'against', 'between', 'into', 'through', 'during', 'before', 'after', 'abov
e';, 'below', 'to’', 'from';, 'up';, 'down';, 'in', 'out', 'on', 'off', 'over', 'under', 'again', 'further', ‘then', 'onc
e', 'here', "there', 'when', 'where', 'why', 'how', 'all’, 'any', 'both’', 'each', 'few', 'more', 'most’, 'other', 'so
me', 'such', 'no', 'ner', 'not', 'only', 'own', 'same', 'so', 'than’', 'too', 'wvery', 's', 't', 'ecan', 'will', 'just’,
‘don’', "don't", 'should', "should've", 'now', '4', '1ll', 'm', 'e', 're', 'we', 'y', 'ain', 'aren', "aren't", 'could
n', "ecouldn't", 'didn', "didn't", 'doesn', "doesn't", ‘'hadn', "hadn't", 'hasn', "hasn't", 'hawen', "haven't", 'isn',
"isn't", 'ma', 'mightn', "mightn't", 'mustn', "mustn't", 'needn', "needn't", 'shan', "shan't", 'shouldn', "should

n't", 'wasn', "wasn't", 'weren', "weren't", 'won', "won't", 'wouldn', "wouldn't"]

i



Data Preprocessing

* Word stemming

- The process of reducing inflected (or sometimes derived) words to their word
stem, e.g. runs, running, ran =>run.

- NLTK provides two kind of algorithms to reduce the inflected words.

change change

changing \ changing \
\ \b

changes —> chang changes —> change

changed 7 changed 7

changer changer

Porter Stemmer Lemmatization



Feature Engineering

e Convert words to vectors



Convert Words to Vectors

* Bag of words (BOW)
* Term frequency-inverse document frequency (TF-IDF)
* Feature hashing



Convert Words to Vectors

* Bag of words (BOW)



Bag of Words

* A simple way of representing text data used in natural language
processing and information retrieval.

Bag of words (BoW)

(the', 8),

('t.l s)' 4
Very good drama although it gveg‘ )
appeared to have a few blank (who', 4
areas |leaving the viewers to fill in ('and'.' 3)
the action for themselves. | can (good', 2)
imagine life being this way for (it, 2),
someone who can neither read (to', 2),
nor write. This film simply (a', 2),
smacked of the real world: the wife (for, 2)
who is suddenly the sole (can', 2)
supporter, the live-in relatives and (this’, 2)
their quarrels, the troubled child (of', 2),
who gets knocked up and then, (drama, 1),
typically, drops out of school, a (although', 1),
jackass husband who takes the (‘appeared" 1)
nest egg and buys beer with it. 2 (have', 1), e
thumbs up... very very very good (few, 1),
e (blank’, 1)

Document



Bag of Words

* A simple way of representing text data used in natural language
processing and information retrieval

Bag of words (BoW) :
/\ \ 3 (the', 8),
' (.. 5). p

Very good drama although it - ?’e;‘; )
appeared to have a few blank ] (‘vc;ho", a)
areas leaving the viewers to fill in y (and', 3)
the action for themselves. | can (good", 2)
imagine life being this way for (it, 2),
someone who can neither read (10, 2),
nor write. This film simply =i e (a, 2).
smacked of the real world: the wife sl (for, 2),
who is suddenly the sole (can’, 2)
supporter, the live-in relatives and (this', 2)
their quarrels, the troubled child (of', 2),
who gets knocked up and then, (drama’, 1)
typically, drops out of school, a (‘al!hOug'h' '1)
jackass husband who takes the ('appeared", 1')'
nest egg and buys beer with it. 2 (have', 1),
thumbs up... very very very good (few, 1),
o (blank', 1)

Throw all the words into the bag



Bag of Words

* A simple way of representing text data used in natural language
processing and information retrieval

Bag of words (BoW)

(the', 8),

(.. 5), p
Very good drama although it ?’e;’)’ )
appeared to have a few blank (who', 4)
areas leaving the viewers to fill in (and', 3)
the action for themselves. | can (good", 2)
imagine life being this way for (it, 2),
someone who can neither read (10, 2),
nor write. This film simply (a, 2).
smacked of the real world: the wife (for, 2),
who is suddenly the sole (can', 2)
supporter, the live-in relatives and (this', 2)
their quarrels, the troubled child (of, 2),
who gets knocked up and then, (drama’, 1)
typically, drops out of school, a ('al!rmug'h' '1)
jackass husband who takes the ('appeared", 1')'
nest egg and buys beer with it. 2 (have', 1),
thumbs up... very very very good (few, 1),
Lesiics (blank, 1)

Record how many times each word appear in the document



 Example

Bag of Words

Review 1:|This movie is very scary and long
Review 2: This movie is not scary and is slow
Review 3: This movie is spooky and good

b | 2 3 4 5 6 7 8 9 10 11
This movie is | wvery scary and  long | not  slow  spooky good

1 1 1 1 1 1 1 1 o 0 1] 0
Rez 1 1 2 0 o 1 1 o 1 ] o
Re 1 1 1 0 0 0 1 0 0 1 1

Vector of Review 1:[1111111000 0]

Vector of Review 2:[11200110100]

Vector of Review 3:[1110001001 1]

Length of the
review(in

words)



Bag of Words

 Example

Review 1: This movie is very scary and long
Review 2: This movie is|not{scary and is|slow

Review 3: This movie is spob\ary&fnd

1 2 3 4 5 6 7 11 I.EI'lgl.h Df.lhE

This  movie s  wery  scary  and | long 5"-""""" SP'WIW good fﬂ;i;::::“
. 101 1 11 1 1 o o 0 0 7
““:’"‘"’ 11 2 0 o 1 1 o o1 0 0 8
Review 1 1 1 0 o 0 1 0 ] 1 1 &

Vector of Review 1:[1111111000 0]

Vector of Review 2:[11200110100]

Vector of Review 3:[1110001001 1]



 Example

Bag of Wor

ds

Review 1: This movie is very scary and long
Review 2: This movie is not scary and is slow

Review 3: This movie is|spooky|and

good

s

1 2 3 4 5 6 7 & 9

This movie is | wvery scary and  long mnot slow
HEH:EW | 1 1 1 1 1 | 1 1 o 0
Fleu;zw | 1 1 2 0 ] 1 1 ] 1
Review 1 1 1 0 o 0 1 o o

\
10 11
spooky = good
o o
0 0
1 1

Vector of Review 1:[1111111000 0]

Vector of Review 2:[11200110100]

Vector of Review 3:[1110001001 1]

Length of the
review(in

words)



Convert Words to Vectors

* Term frequency-inverse document frequency (TF-IDF)



TF-IDF

* A numerical statistic that intended to reflect how important a word is
to a document in a collection or corpus.

* The tf-idf value increases proportionally to the number of times a
word appears in a document and is offset by the number of
documents in the corpus that contain the word.



TF-IDF

* Term frequency (tf)

* |t is @ measure of how frequently a term appears in a document

.t f M Number of times term i appears in the document
i,j — -

Yk Nk, j Total number of terms in the document

* Inverse document frequency (idf)
* |tis a measure of how important a term is

. |D| Total number of documents
e idf: =lo = lo
f" g(I{j . t; € di}l) g(Number of documents with termiinit )

s tf-ldfyj = tfi;* idf;



Convert Words to Vectors

* Feature hashing



Feature Hashing

* Reduce the dimension vocabulary space by hashing each vocabulary
into a hash table with a fixed number of buckets.

* There are some cons, e.g. the information will be less than TF-IDF.

 However, you can do out-of-core learning when using hashing which
means you only load part of the dataset at a time similar to the
concept of batch.



Outline

* Evaluation metric



Evaluation Metric

 We will use Area Under Curve (AUC) as our metric in this
competition.

e AUC is the area under the ROC curve.



Evaluation Metric

 Confusion matrix

- A specific table layout that allows visualization of the performance of an

algorithm.
Actually Actually
Positive (1) | Negative (0)

True False

Positives Positives
(TPs) (FPs)

False True
Negatives Negatives
(FNs) (TNs)

Predicted

Positive (1)

Predicted
Negative (0)




Evaluation Metric

* Receiver operating characteristic curve (ROC curve).

- A graphical plot that illustrates the diagnostic ability of a binary classifier system
as its discrimination threshold is varied.

False positive

Perfect
classifier ROC curve
1.0e

- Fal itiver = :
alse positive rate ALl negative samples

Ture positive
ALl positive samples

- True positive rate =

True positive rate

1.0
False positive rate

By cmglee, MartinThoma - Roc-draft-xkcd-style.svg, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=109730045



Outline

* Report & Show off



Report

* Each team has to hand in a report after the competition ends.
* The report should be in the form of a Jupyter Notebook.
* The filename should be DL comp1_ {student ID} report.ipynb

* Please submit your report via the eeclass system before 2024/10/27.



Report

* The report should include:
* Student ID & name of each member
 How did you preprocess the data
* E.g. cleaning, feature engineering
 How did you build the classifier
e E.g. model, training algorithm, special techniques
* Conclusion
* E.g. interesting findings, pitfalls, takeaway lessons



Show off

* For the top three scores on the private leaderboard, a show off event
will be held during the class on 2024/10/24.

* For the top three students, please prepare a brief presentation
(about 3 to 5 minutes) to introduce your feature design, model|,
methods tried and experiment results.

* Please prepare slides. Don’t present directly with your code.



Outline

e Precautions



Precautions

* Timeline:
2024/09/26 (Thur) - competition announced
2024/10/22 (Thur) 23:59pm - competition deadline
2024/10/27 (Sun) 23:59pm - report deadline (to eeclass)
2024/10/24 (Thur) - show off (TOP 3)
* Scoring:

- Private leaderboard - 80%

- Report - 20%



Precautions

* Rules
- What you CAN do

e Use untaught APIs: you can use any machine learning tools you like as well as
models/techniques that are not taught in the class.

- What you CAN’T do

* Create specific deterministic rules that make predictions.

* Train models using representation learning based on neural networks.

* Use datasets and references beyond those made available by the competition.
* Abuse the competition infrastructure to gain an edge.

* Copy code from other teams.
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