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FROM!DATA!TO!SOLUTIONS!





 “Leadership!is!to!see!what!everybody!

else!has!seen,!and!to!think!what!nobody!

else!has!thought.”!

Source: Drinking from the fire hose  



Where!Do!We!Stand!on!Using!Social!Media!

!for!Business!Decisions?!

!  Lots!of!counOng,!not!enough!evaluaOng!
!  “If!you!can’t!measure!it!you!can’t!manage!it”!≠“if!you!can!

measure!it!you!should!manage!it”!

!  Too!much!‘data’,!not!enough!‘insights’!

!  Thinking!Big!Data!is!primarily!an!IT!challenge!

!  Some!success!stories…!



MINE!YOUR!OWN!BUSINESS!

! !!! !!

Netzer,!Feldman,!Goldenberg,!Fresko!2012!



!  Can!we!use!the!Web!as!a!markeOng!research!!

!playground?!

!  Can!we!quanOfy!the!rich,!yet!unstructured,!
informaOon!consumers!post!on!the!web?!

!

!

!

Uncovering!market!structure!from!informaOon!

consumers!are!posOng!on!the!Web!

 
 

 
 

The!Business!Problem!



What!Are!We!Going!to!Do?!

! Text%mine!consumer!posOngs!

! Use!network%analysis!framework!and!other!coZ

occurrence!methods!of!analysis!to!reveal!the!

underlying!market%structure%
 
 
 
 

compact sport old 

Audi A6 67 345 56 

Honda 
Civic 1384 539 245 

Toyota 
Corolla 451 128 211 

Text!Mining! CoZoccurrence!and!!

Network!Analysis!Methods!



Mining!Consumer!Forums!

Opportuni)es,
"  A!combinaOon!of!observaOonal!and!descripOve!markeOng!research!

"  Permits!both!qualitaOve!and!quanOtaOve!informaOon!

"  NonZinvasive!(no!demand!effect)!

"  Minimizes!recall!error!

"  Very!rich!data!

"  Sample!size!is!not!an!issue!

"  Real!Ome!data!
,

Difficul)es,
"  Massive!amount!of!data!!

"  Data!is!all!over!the!Web!

"  Data!is!unstructured!

"  PopulaOon!may!not!be!representaOve!

"  Topic!of!discussion!may!not!be!representaOve!

 
 



Read 

Consolidate 

Absorb / Act 

Understand 

Find Material 

Let!Text!Mining!Do!the!Legwork!for!You!

Text Mining 



The!Text!Mining!Process!

!  Downloading:!htmlZpages!are!downloaded!from!a!given!
forum!site!

!  Cleaning:,htmlZlike!tags!and!nonZtextual!informaOon!like!
images,!commercials,!etc.!are!cleaned!from!the!downloaded!
pages!

!  Chunking:!the!textual!parts!are!divided!into!informaOve!
units!like!threads,!messages,!and!sentences!

!  Informa)on,Extrac)on:!products!and!product!a`ributes!are!
extracted!from!the!messages!

!  Comparisons,between,products,are,extracted:,either!by!
using!coZoccurrence!analysis!or!by!uOlizing!learned!
comparison!pa`erns!



The!Text!Mining!Part!

Edmunds.com sedan forum 
<Brand>Honda</Brand>  

<Model>Honda Accord</Model>  

<Model>Toyota Camry</Model>  

<Brand>Toyota </Brand> 

<Term>Best</Term>  

<Term>Sedans</Term>  

<Term>Competent</Term>  

<Term>Price</Term>  

<Term>Love</Term>  

<Term>Best selling</Term>  

Honda Accords and Toyota Camrys are nice 
sedans, but hardly the best car on the road 
(for many people).  It's just that they are very 
compentant in their price range.  So, a love 
fest of the best selling may not tell you what  
is "best". 

<Term>Best</Term>  



Major!Issues!

!  Handling!NegaOon!

!  Prevent!bone!loss!

!  Deciding!if!a!phrase!is!posiOve!or!negaOve,!verbs!alone!are!

not!enough,!and!nouns!alone!are!not!enough!

!  Reducing!losses!vs.!Reducing!forecasts!

!  Anaphora!ResoluOon!

!  The!company!

!  The!3rd!biggest!US!oil!producer!(COP)!

!  Catching!Meaningful!Phrases!



Some!Text!Mining!DifficulOes!

!  We!are!interested!in:!
!  Brand,names,(e.g.,!car!companies)!

!  Model,names,(e.g.,!car!models)!

!  Some!common,terms!(mostly!nounZphrases!and!adjecOves)!

!  Brand,names!Z!are!relaOvely!easy!
!  Need!to!deal!with!abbreviaOons!and!spelling!mistakes!

!  Models,Z!are!more!complex!!

!  VariaOons!in!wriOng!styles!

!  Honda!Civic!could!be!wri`en!as!“Honda!Civic”;!“Civic”;!“Honda!Civic!

LS”;!“Honda!Civic!LE”;!“LE”;!“H.!Civic”;!“Hondah!Sivik”!

!  Model!numbers!can!be!wri`en!as:!5,!V,!Five!!

!“The!Audi!A6!is!great!!the!6!is!be`er!than!the!4”!!

!  Model!can!be!referred!to!as!numbers!but!numbers!do!not!always!

refer!to!models!(e.g.,!“1010!for!New!Balance!1010”,!but!$1010)!!

 



How!Accurate!Are!We?!

InformaOon!

Type!
Recall! Precision!

Overall!

Accuracy!

Car!Brands! 98%! 98%! 98%!

Car!Models! 88%! 95%! 91%!

Drugs! 89%! 100%! 94%!

Side!Effects! 74%! 90%! 82%!

DrugZZSide!Effect! 60%! 96%! 74%!



Empirical!ApplicaOons!



Sedan!Cars!ApplicaOon:!Edmunds.com!!

 

 

 
“ Honda Accords and Toyota Camrys are nice sedans, but hardly the best car 
on the road (for many people).  It's just that they are very compentant in their 
price range.  So, a love fest of the best selling may not tell you what is "best".  
That depends very much on what is important to you.  A car could have a 
quirk, that you would just love, but not be popular to many people.  Thus, the 
best car for you might not sell many.  If you are looking for resale value, then 
it might be a factor." 

 



Product!CoZoccurrence!Data!

Audi A6    Honda Civic  252 
Audi A6    Toyota Corolla  101 
Honda Civic   Audi 6   252 
Honda Civic   Toyota Corolla  2762 
Toyota Corolla   Audi A6   101 
Toyota Corolla   Honda Civic  2762 

Audi A6 Honda Civic Toyota 
Corolla 

Audi A6 --- 252 101 

Honda Civic 252 --- 2762 

Toyota 
Corolla 101 2762 --- 

Message #1199 Civic vs. Corolla  
by mcmanus   Jul 21, 2007 (4:05 
pm)  
Yes DrFill, the Honda car model is 
sporty, reliable, and economical vs 
the Corolla that is just reliable and 
economical. Ironically its Toyota 
that is supplying 1.8L turbo ... Neon 
to his 16 year old brother. I drove it 
about 130 miles today. Boy does 
that put all this Civic vs. Corolla 
back in perspective! The Neon is 
very crudely designed and built, 
with no low ... 
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Associative Network 



The!Car!Models!Network!

Spring!embedded!!

Kamada!Kawai!graph!!

only!Oes!with!significant!lirs!!!

(!2!p.value<0.01)!are!

included!



Perceptual!Map!of!Brands 

                       
       



BrandZSwitching!Map 

Based!on!JD!Power!PIN!Data!



Perceptual!Map!of!Brands 
Text Mining Map Brand-Switching Map 

•  Correlation=0.76 
 

• Similar results using survey-based 
consideration set data 



Robustness!Check!1!!

AlternaOve!Measures!of!AssociaOon!and!Similarity!

!
Other!associaOon!and!similarity!measures!

"  Jaccard%Index%%

"  Cosine%Similarity%

!

"  TF9IDF%
!

"  Pearson%Correla<on%
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LiB, Jaccard, Cosine, DEidf, Correla)on, Cars,TradeEins,

LiB, ZZ! 0.753!

Jaccard,Index, 0.970! ZZ! 0.708!

Cosine, 1.000! 0.970! ZZ! 0.753!

DEidf, 0.961! 0.919! 0.961! ZZ! 0.714!

Correla)on, 0.623! 0.575! 0.623! 0.473! ZZ! 0.578!

CorrelaOons!among!similarity!measures!and!with!tradeZins!

Robustness!Check!1!!

AlternaOve!Measures!of!AssociaOon!and!Similarity!

!



Jaccard Index Cosine !

Tf-idf  Correlation!

Robustness!Check!1!

AlternaOve!Measures!of!AssociaOon!and!Similarity!

!



Robustness!Check!2!

How!Much!Training!Data!is!Needed?!

!

Recall,, Precision, Overall,
Accuracy,(F),

276!messages! 91%! 90%! 90%!

138!messages! 86%! 90%! 87%!

69!messages! 84%! 87%! 86%!

34!messages! 81%! 86%! 83%!

17!messages! 73%! 86%! 79%!



Robustness!Check!3!

Are!all!Forum!ParOcipants!Equal?!

!

"  10%!of!the!users!post!over!80%!of!the!content!

"  ParOcipaOon!in!the!forum!follows!the!power!law!

"  The!correlaOon!between!“heavy”!users!and!“light”!users!is!r=0.79!

"  The!correlaOon!between!short!and!long!messages!is!r=0.96!



The Second Coming Of Cadillac 
Nov. 4, 2003  
By David Welch  

2004 CADILLAC XLR 
Cadillac stakes a claim in 
the luxury-roadster arena. 
June 2003 
BY CSABA CSERE 
 
“Looks like Cadillac intends to 
become a full-service luxury 
carmaker again.” 
 
 
 
 

 



Cadillac!PosiOoning!–!Time!Trend 
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Cadillac!PosiOoning!–!TM!vs.!Sales 
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TextZminingZbased!trend! SalesZbased!trend!



Buick!PosiOoning!–!Time!Trend 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

1/
1/
20
01

4/
1/
20
01

7/
1/
20
01

10
/1
/2
00
1

1/
1/
20
02

4/
1/
20
02

7/
1/
20
02

10
/1
/2
00
2

1/
1/
20
03

4/
1/
20
03

7/
1/
20
03

10
/1
/2
00
3

1/
1/
20
04

4/
1/
20
04

7/
1/
20
04

10
/1
/2
00
4

1/
1/
20
05

4/
1/
20
05

7/
1/
20
05

10
/1
/2
00
5

1/
1/
20
06

4/
1/
20
06

7/
1/
20
06

10
/1
/2
00
6

Li
ft

Import11Luxury
American1Brands
Linear1(Import1 1Luxury)
Linear1(American1Brands)



Buick!PosiOoning!–!Sales!vs.!TM 

TextZminingZbased!trend! SalesZbased!trend!
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ModelZTerm!Data!

Audi A6    compact    67 
Audi A6    sport   345 
Audi A6    old   56 
Honda Civic   compact   1384 
Honda Civic   sport   539 
Honda Civic   old   245 
Toyota Corolla   compact   451 
Toyota Corolla   sport   128 
Toyota Corolla   old   211 

compact sport old 

Audi A6 67 345 56 

Honda Civic 1384 539 245 

Toyota 
Corolla 451 128 211 

Message #1449 Bold and 
repulsive  by eldaino   Jul 20, 2007 
(9:33 am)  
i agree with what robertsmx has 
said; a bold design does not 
guarantee a 'ooh thats hot!'.   I will 
say this; when i got my civic (06) i 
went inside to a mcdonalds to eat 
and a gentleman asked me if that 
was a new civic and he 
commented on how sharp and 
sporty it looked.   The civic sedan 
may not be as 'exciting' or 'sporty' 
as the coupe, but ... 

 



ModelZTerm!Analysis!–!2!Mode!Network!



ModelZProblem!Analysis!–!2!Mode!Network!

All!lirs!are!staOsOcally!!

significant!lirs!!(!2<0.01)!



UTILIZING TEXT MINING 
 ON ONLINE MEDICAL FORUMS 
  TO PREDICT LABEL CHANGE  
DUE TO ADVERSE DRUG REACTIONS!

! !!! !!

Feldman,!Netzer,!Peretz,!Rosenfled!2015!



Adverse!Drug!ReacOons!

!  Adverse!drug!events!comprise!the!4th!leading!cause!of!

death!in!the!US.!

!  Clinical!trials!are!oren!limited!in!terms!of!the!number!

of!parOcipants!and!scope.!Accordingly,!these!trials!

someOmes!fail!to!indicate!adverse!drug!reacOons!

(ADRs)!associated!with!a!parOcular!drug.!

!  ADRs!that!were!not!found!in!the!clinical!
trials!are!oren!reported!(years)!later!on!as!FDA!label!

changes!

%
%%
%
%



ObjecOve!

Present!a!text!mining!methodology!that!will!allow!

rather!unlaborious,!yet!reliable,!detecOon!of!

unreported!ADRs!that!are!likely!to!be!idenOfied!in!

the!future.!!

!

Put!our!approach!to!a!predicOve!test:!Empirically!

demonstrate!the!ability!of!our!proposed!

methodology!to!credibly!predict!ADRs!prior!to!

their!reporOng!by!the!FDA.!!
%%
%
%



Methodology!

!  Processing!

!  RelaOon!Pa`ern!AcquisiOon!!

!  ExtracOon!

!  PostZprocessing!

!
%%
%
%



Methodology!

!  Processing!

!  RelaOon!Pa`ern!AcquisiOon!!

!  ExtracOon!

!  PostZprocessing!

!
%%
%
%



Relation Pattern Acquisition  

!  Run!Unsupervised!RelaOonship!ExtracOon!(URE)!in!
order!to!learn!DrugZADR!relaOon!pa`erns!between!the!

following!enOty!types:!Person,!Drug,!Symptom!and,!

when!relevant,!Disease!

!  Manually!remove!irrelevant!relaOons!

%%
%
%



Methodology!

!  Processing!

!  RelaOon!Pa`ern!AcquisiOon!!

!  ExtracOon!

!  PostZprocessing!

!
%%
%
%



Extraction 

!  The!output!of!this!process!includes!all!extracted!
relevant!enOOes!and!relaOons!in!the!form!of!HPSG!

semanOc!structures!

%
%
%



Methodology!

!  Processing!

!  RelaOon!Pa`ern!AcquisiOon!!

!  ExtracOon!

!  PostZprocessing!

!
%%
%
%



Post Processing 

!  Many!valuable!relaOons!that!are!menOoned!in!more!

indirect,!elusive!ways!are!missed.!

!  Try!and!catch!those!undetected!relaOons!

!  For!example,!merging!the!two!parOal!relaOons!

Person_take_Drug!and!Person_suffer_Symtpom:!

“I!took!Lipitor!and!suffered!muscle!weakness!and!

memory!loss”. 

%
%
%



Case Study 1 - Statins and Cognitive Impairment  

!  February!2012:!FDA!approves!safety!label!changes!for!
staOns.!Among!others,!addiOon!of!label!informaOon!

with!regard!to!the!potenOal!for!nonZserious!and!

reversible!cogniOve!side!effects.!!

!  Memory!loss,!forgeyulness,!amnesia,!memory!

impairment,!confusion,!etc.!

%
%
%



Case Study 1 - Statins and Cognitive Impairment  

Co-mentions up to 2011 



Case Study 1 - Statins and Cognitive Impairment  

Lift up to 2011 



Case Study 1 - Statins and Cognitive Impairment  

!  How!early!could!have!detected?!
 

!  All!values!in!bold!are!chiZsquare!values!≥!3.85!or!!

≥!6!.64,!corresponding!pZvalue!≤!0!.05!or!≤!0!.01.!



Case Study 2 - Wellbutrin and Agitation 

!  July!2009:!FDA!alert!informing!that!manufacturers!of!

Wellbutrin!were!required!to!add!new!boxed!warnings!

highlighOng!the!risk!of!serious!neuropsychiatric!

symptoms!in!paOents!using!the!drug.!

!  Among!those!symptoms!were!agitaOon!and!hosOlity.!

!

%
%
%



Case Study 2 - Wellbutrin and Agitation 

Co-mentions 1999-2008 



Case Study 2 - Wellbutrin and Agitation 

Lift up to 2011 



Case Study 2 - Wellbutrin and Agitation 

!  How!early!could!have!detected?!
 

!  All!values!in!bold!are!chiZsquare!values!≥!3.85!or!!

≥!6!.64,!corresponding!pZvalue!≤!0!.05!or!≤!0!.01.!



Summary!
 

"  We!are!facing!a!river!flow!of!informaOon!

"  We!need!to!develop!fishing!rods!to!fish!the!river!for!

insights!

"  Text!mining!tools!are!constantly!advancing!

"  Complex!textual!relaOonships!require!more!

advanced!text!mining!skills/tools!

"  Social!media!and!other!sources!of!textual!data:!

"  are!VERY!large!and!messy!

"  keep!coming!in!real!Ome!

"  can!be!extremely!useful!if!we!learn!how!to!listen…!

!

 

 



Deriving!Insights…!
 

"  CompeOOve!landscape!

"  Building!brand!associaOon!maps!

"  CompeOOve!intelligence!

"  IdenOfying!customers!(opinion!leaders,!potenOally!

profitable,!at!risk)!!

"  Brand!monitoring!

"  “structured”!exploratory!research!

"  Tracking!markeOng!campaign!effecOveness!

"  UOlizing!other!textual!informaOon!!

!(e.g.,!call!center)!

 

 



What’s!Next?!



Contact information:  Oded Netzer 
 Columbia Business School 
 onetzer@gsb.columbia.edu 


