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1.
Introduction




Opinion mining and the enquiry of
Information retrieval systems

Opinion mining : Given a set of evaluative text documents D that contain opinions (or
sentiments) about an entity (e.g. item/topic/person/product or service), opinion mining aims
to extract aspects (e.g. properties or attributes) of the entity that have been commented on in
each document d € D and to determine whether the comments are positive, negative

or neutral (Bakhatawar and Farouque, 2012).

Levels of Opinion Mining :

1. Document Level

2. Sentence Level
3. Aspect-Feature Level

Applications of opinion mining :

» Marketing

» Business

» Politics

» Shopping

» Entertainment



Opinion mining and the enquiry of
Information retrieval systems

OPINION MINING ')

Identify opinion components and extract
useful information of them.

INFORMATION RETRIEVAL

Information Retrieval (IR) :

« The most interesting part of IR is the new challenges and the motivation of
researchers to look for intelligent information retrieval systems.

« These systems search and/or filter information automatically based on some
higher level of understanding.



2.
Dissertation’ s purpose




Dissertation’s purpose

» Design and development of an intelligent information retrieval system that
will be based on short questions-keywords and its aim will be to retrieve
relevant documents that express opinion.

> It will generate results, ranked by certain criteria (e.g. relevance) and
corresponding to user's query.

» Expansion of the user's query in synonyms, hypernyms, and hyponyms by
using thesauruses, while the calculation of term frequency-inverse document
frequency score in order to find the most relevant documents were essential
for the design and evaluation of the system.




3.
Methodological Considerations




3.1 Data and user’s query Pre-processing

Review 1
Review 2
Review 3

-

v

d <

/ PRE-PROCESSING OF DATA \
Step 1 : Tokenization

Step 2 : Normalization

Step 3 : Stopwords Removal

Step 4 : Punctuation Removal
Step 5 : Apostrophe Removal
Step 6 : Lemmatization

Qtep 7 : POS Tagging /




Data Pre-processing

EXAMPLE : What I love about this wine is the

: : fruitiness, and the medium body that
Union of reviews’ text ——»

allows it to go with just about any dish
that you would traditionally pair with a
red wine....

STEP 1 : TOKENIZATION
_fruitiness | |
and | the | medium | body_

STEP2:NORMALIZATION [
_fruitiness ]
_and J the I medium | body | that



Data Pre-processing

STEP 3 : STOPWORDS REMOVAL

STEP 4 : PUNCTUATION REMOVAL

STEP5 : APOSTROPHE REMOVAL _
STEP 6 : LEMMATIZATION —

traditionally

STEP 7 : POS TAGGING




“ Noise “

Removal

Pre-processing of user’s query

USER’S QUERY

Please enter your question!

$

ﬂRE-PROCESSING oﬁ

USER’S QUERY

Step 1 : Tokenization
Step 2 : Normalization
~ Step 3 : Stopwords
Removal

Step 4 : Punctuation
Removal

Step 5 : Apostrophe
Removal

-

Step 6 : Lemmatization

EXAMPLE

A bottle of good and red wine!

/

$

Al bottle § of | good ] and_

1 i

@ STEPS 2-6




3.2 Extraction of aspect words and expansion of
them to thesauri

EXAMPLE
love wine fruitiness

l traditionally red

ASPECT EXTRACTION
e i\

Aspect List 2
Aspect_top_ |

Aspect List 2
| Aspect_top_
20_NN_VB

20_NN_VB Aspect List 2

Aspect_top_
20_NN_VB

| ,,

love

Union of the Aspect wine
Lists (1, 2, 3) fruitiness

TOP_NN_VB_1]] red

3




Expansion of aspect words to thesauri

Union of the Aspect
Lists (1, 2, 3)
TOP_NN_VB_]]

4

wine
Synonyms
vino, wine-colored, ...

THESAURI
Synonyms-Hypernyms-
Hyponyms

Hypernyms

alcohol, drink, regale , ...

Hyponyms
vermouth, vintage,
bordeaux,.



3.3 Query's expansion based on Thesauri

EXAMPLE
bottle good red wine

All the words belong
to the list of the Top
Aspect words
TOP_NN_VB_JJ

words of the
pre-processed
query belong
to the list
TOP_NN_VB_J1]

\NAOT BELONG

EXPANSION

BELONG /

bottle
good

red




3.4 Connection between user’s query and the most
relevant documents

0\/‘

Score(q,R) = tf. idf:
te gNR

Five most relevant reviews!




4,
Experiments




Experiment’s

~N 2 User’s Query Reviews

As “A bottle of good wine!” total A

Aa .-’.\ I:)tt]c of good and red fotal:A
wine!

As "'.-‘_\ l:‘tv)tt.lo of good and sweet fotal A
wine!

A, A ho(t_lc ?f good. red. and total-A
sweet wine!

A A hott_l(r c_:‘f cheap. red, and total-A
sweet wine!

Ag A l)f)tf]c of:.goo:i. cheap. red. toial A
and sweet wine!

A~ .»‘\' bottle of gf_)od.‘ cheap. tiial A
white, and dry wine!
“What 1 have t hoose for

Ags 15 m”(v o choose for a total A
pasta menu?
“What 1 have to choose for

Ag menu  with many different total A
cheeses?”

Aso "\\'h.at 1 h&":'(r to choose for a total A
sushi menu?

7 “What 1 have to choose for

A 2 . s i total A
menu with meat 7
“What 1 have t hoose for

Ara 1at i have o choose for total A
menu with fish?
“A champagne for the celebra-

Az pag total A

tion!”




“A bottle of Cabernet!” total_A

“What about a Sauvignon

Ay Blanc? total_A
A “A bottle of good wine!” /' pari_A_1
Agy “A bottle of good wine!™ \~ pari_A_2
[~
Assz “A bottle of good wine!” W pari_A_a
/
Asg “A bottle of good wine!” pari_A_b
Azo “A bottle of good wine! pari_A_c

Ay “A bottle of good wine!” \ pari_A_d

“A bottle of good. cheap. red, :

A2 b nari_A_1
and sweet wine! [

“A bottle of good. cheap. red,
S e vz pariiA_2
and sweet wine!

Aoy “A bottle of good. cheap.

white, and dry wine!” part A1

g “A bottle of good. cheap. £ AD
A . . ™ MATI_AZ
white, and dry wine! :

Table 1 : Experiments of the dataset of wine reviews.



5.
Results



5.1

Results of data pre-processing

Experiment

Reviews

Top20 words be-
fore pre-processing

(b.p)

Top_20 words after
pre-processing (a.p)

Number of
words  of
the union
of reviews
(b.p) and
(a.p)

'win’, "like’,

tle',

| A “wine’, taste’, boY\

I', 'and’, 'wine’, 'to 'great’, 'good’, ’love’, -
Al — A total_/ lit’, 'is’, 'of’, ’this’, "1 \|| try’, 'buy'. 'drink’, (b.p):&ﬁs.BlG
‘with', for', 'was’, 'if’, 'sweet!, ’enjoy’, 'red’, {sep)=ti8:09
'that’, 'my’, 'not’ vor’, 'price’, ‘well]
. —Fif)
['wine', ’taste’, ’like’,
[}, a1, 'the’, || 'bottle’, 'win’, 'great’,
'and’, 'wine’, ’it", to’, || ‘good’, ’try', ’love’, (b.p)=85.647
Alg, A3z, A2 part A_1 is’, of’, 'this', 'with’, || 'buy’, 'drink’. ’sweet’, \D-pJ= SRt
1, ’for’, ’that’, ’in’, red’. ‘flavor’, 'enjoy’. (a.p)=37.048
‘was’, ‘but’, 'not’] "price’, 'well’, 'smooth’,
'go’, 'make’]
['wine', ‘great’. ‘win’,
[ %, %% ’the’, 'a’, || 'taste’. 'bottle’, 'love’,
3 (A ‘:imd’. to’, 'wine’, || 'like’, 'good’, ‘buy’, (b.p)=68.754
Ary, A2z, A pert A2 ‘of’, Yis’, 'it!, 'this’, 'F, || 'try’, ‘enjoy’, 'drink’, || ; 1=90.853
‘with’, for’, 'was', ’in’, || ’gift’, 'red’, 'pinot’, 're- (a.p)=29.85
'that’, 'my’, 'not’] ally’, 'order’, ‘sweet’,
"favor’, ‘price’]
['wine’, ‘taste’, 'like’,
7,0 'al ', the?, || "bottle’, 'win’, 'good’,
'and’, ‘wine’, ’it’, 'to’, || try’, 'drink’, ’‘sweet’, b.p)=47.712
Ass part_A_a 'is’, ‘of’, 'this', 'with’, || 'great’, ‘buy’, ’love’, ( .p)—‘ "'r:
for', 'Y, ’that', ’in’, || 'red’, ’price’, ’flavor’, (a.p)=20.455

‘was’, 'you’, 'not’|

‘enjoy®. ’serve’, ’go’,

'well’, 'smooth’]




At9 part_A_b

£e: Priagl. Sthel.. Wk
'and''wine', ’to’; ’it’,
this’, P,

gl of?,

|'wine', ’taste’, ’bot-
tle’, like’, great’,
Tove’, 'win', ’‘good’,
'buy', ’try’, ’Tsweet’,

'drink’, flavor’, 'enjoy’,

‘with’, 'for', "in’, 'was’, A b e B
> Syl 'red’, ‘well’, ’'really’,
that’. 'but’, 'not S R o %
} price’,  'recommend’,
'smooth’]

{b.p)=37.984
(a.p)=16.614

A0 part_A_c

[ihh 24, el . hel;
T, 'and’, 'wine’, 'to’,
of?, 'is’, %it’, 'V, ’this’,
‘with’, 'for', 'was’, 'in’,

'that’, 'my’, ’but’ |

['wine', ‘great’, ‘win’,
taste’. 'like’, 'bottle’,
Tove’; ’good’, ’buy’,
try’, ’pinot’, 'enjoy’,
'drink’, 'Havor’, ’red’,
'gift’, 'nice’, ‘give’, 're-
ally’, 'm’]

(b.p)=35.762
{a.p)=15.634

Ay part_A o

33 ihels &
> 'wine’,
‘of?, it’, Vis', ’this), °7,

T, ’and’, to’,

1

for’, 'with’, 'was’, 'in’,

'that’, "have’, 'my’]

|'wine', ‘win’, ’'great’,
taste’, bottle’, ‘good’,
ove’, ’'like’, ’buy’,
try’, ’enjoy'. ‘order’,
'gift’, Tfoxen', 'drink’,
'34', ‘price’, 'really’,
'red’, 'sweet’]

(b.p)=32.943
(8.p)=14.196

Table 2 : Results of the pre-processing of wine reviews.
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Figure 1 : Twenty most frequent words of the Figure 2 : Twenty most frequent words of the
first fifteen experiments of wine reviews first fifteen experiments of wine reviews

before preprocessing. after preprocessing.



5.2 Results of aspects’ extraction and expansion of

them on thesauri.

‘pinot’, ‘gift’, ‘perfect’,
local’,...]

Experiment| Reviews {;g;_&mBJJ) Thesauri of top aspects
,[ ’bo;.lic’, ,"m:z,: Example of aspect : wine_ :
red’, price’ synonyms_of_wine=[wine’,
by ,r. Y. et vino', ‘wine-colored’, ‘wine-
ce’, 'pinot’, Tfa Sy
=y Jpmot’y B N tred®]
rite’, “Havor’, ‘gift’, h
"fruit’, ‘dinner’, deli- [[| YRS . ;
Ay —Ags | totalA cious’, 'pecfect’, "y’ nyms_of_wine=["alcohol’,
love”, drink’, ’glass’, ‘dark_red’, ’drxn}(’: regnlc",...]
bernet! ‘order’. hypo:_:yxns_of_wmf:=[‘ bor-
NG g i . Al deaux’, ‘burgundy’, ‘tokay’,
‘varietal’, ‘vermouth’, ‘vin-
tage',...]
|'wine’, ‘great’, "good’,
"bottle’, taste’, || Example of aspect - fruit
‘sweet’, 'red’, 'price’, || synonyms_of fruit=["inut’,
flavor’, ‘mice’, B || yield)
vorite’, ‘smooth’, 'din- hypernyms_of_fruit=|
ner’, ‘white’, fruit’, || ‘product’, ‘consequence’,
Ata. A2, A2g| part Al tdehciou’: Nove', *bear’]
‘glass’, ‘cabernet’, || hyponyms_of fruit= [ach-
try’, ‘drink’, ‘fruity’, || ene’, ‘acorn’, 'berry’, ‘buck-
‘merlot’, *pinot’, ‘gift’, || thorn_berry’.  ‘chokecherry’,
food™httlel ‘perfect’, || ‘cubeb’, 'drupe’,..]
3 2 ‘
Y -}
[ ['wine’, ‘great’, “ghod’,
‘bottle’, ‘red’, 'pinkt’, || Example of aspect - delicious
taste’, ‘oweet’, 'gitt’ synonyms_of_delicious=|
‘nice’,  ‘price’, ‘delightful’, ’yummy’, ’de-
vorite’, 'wine: Liciows’, ‘delectable’,  lus
frut’, ‘Hlavor’, cious’,...
Afry A, Ads| partAS ‘delicious’, ordgr’, hypcrnlrm.of.dclicious:[
‘eating_apple’]
e hyponyms_of_delicious=
‘enjoy’, || ['golden_delicious’,
‘white’, perfect’, || “red_delicious’]
‘excellent’, "new’,...]
['wine’, "good’, "bottle’, of aspect -
‘great’, taste’, ‘sweet’, nyms_of_red={"red’
‘red’, ‘price’, 'flavor’, reddish’, ‘ruddy
‘white’, ‘smooth’, ‘cherry’, ‘crimson’,
‘ass’, frit’, 'dry’, || fruby’;.]
Agg pari_A_a ‘cabernet’, ‘delicious’, hypernyms_of_red=["sum’,
‘dinner’, 'drink’, 'try’, [|\'radical’, *chromaticcolor’]
‘buy’, ‘love’, ’food’, yponyms_of red= [‘cerise’,
‘merlot’, fruity’, ? : ‘erimson/,




|'wine’, ‘great’, ‘bot-
tle’, ‘good’, ’tuste’
‘sweet’'finish’  red’,
‘price’, 'winery’, ‘fla
vor’, love’, Tmice,
‘dinner’, 'pinot’, ‘deli-
cious’, ‘srnooth’, fruit’,

try’, ‘drink’, ‘caber-

net’, ’‘gift’, ‘glass’
‘chocolate’, "fruity’,
‘emjoy’, ‘perfect’,

‘white’, 'rich’, 'big’,...]

Example of aspect : taste
synonyms_of_taste=["taste’,
try’, 'preference’, 'penchant’,
“savor']
hypernyms_of_taste=[
‘sensation’,
‘exteroception’,
‘wensing’,..."]
hyponyms_of_taste=[ “bit-
ter’, hnish’ ‘mellowness’,
‘relish’, ’salt’, "sour’, "sweet’]

‘experience’,
'modality’,

Az pari_A_c

['wine’, “great’, "good’,
‘pinot’, “taste’, 'nice’,
‘wweet’, Favorite’,
‘mfit’, 'Havor’, ’frust’,
‘price’, ‘winery’, 'din-
ner’, ‘excellent’, try’,
love’, “drink’, "family’,
‘buy’, ‘glass’, ‘order’,
‘perfect’, 'white', ‘dif-
ferent’, ‘recommend’,
'finish®, 'dry’,...]

Example of aspect : recom-
mend
synonyms_of_recommend=|
Turge’, ‘advocate’, ‘com-
mend’, recoenmend’]

hypernyms_of_recommend=
’praise’, "propose’, ‘change’]
hyponyms_of_recommend=|

I

[wine’, "great’, 'good’,
"bottle’, sweet’
foxen®, ‘red’, Ttaste’,
‘mft’, ‘price’, ’mice’,
favorite’, ‘winery’,
‘order’, ‘perfect’,
dry’,  love’, try’,
‘buy’, ’drink’, ‘en

Example of aspect : dnnk
synonyms_of_drink=| "booz-
ing’, "beverage’,'potable’,
‘drink’, swallow’, ‘toast’,
‘pledge’, "salute’]
hypernyms_of_drink={"food",
Tiquid’]
hyponyms_of_drink=]

joy’, ‘dinner’, ‘year, || *draft’, ’‘nightcap’, ‘sanga-
frait’, “favor’, club’, || ree’, alcohol’, ‘cider’, ‘cocoa’,
‘white’, 'new’, Thittle’, || ‘coffee’, gulp’, ‘oencmel’,
‘wonderful’, ] ‘wine’,...]

Table 3 : Results of the aspects' extraction and expansion of them on thesauri of
the wine reviews.




5.3 Results of the query system for the most relevant

reviews.

(002582, R-1)

Pocorin Ex S Score_tf~idf and Score and 5 most
Exp. e le 5 t Relevant || Rel. Rev. (R) with-
Query 5 ucry/ /Rm EXpaAnsQn
45071, R: (0.01637. R-5)
[ ‘bottle’, 5 (0.01687, R:17)
Ay | ‘good’, YES (0.01687, R:18)
*wine” | (0.01687. R:24)
. 001687, R:3;
(0.49126 (R:72) (005856, R:100)
[ bottle’, (0.47603, ) (0.05836, R:152)
Ay | ‘good’, ‘red, || YES (0.27338, R:263) (0.05836, R:263)
‘wine’ | (0.27338, R:364) (0.05856, R:26%)
(0.27338, R:841) (0.05856, R:273)
: ; (072140, R:31) (0.06573, R:34)
b oot (0.56291, (0.06573, R-65)
Ay |- 529 YES (057080, % (0.06573, R:13%)
ok (0.57080, RTOST) (0.06573, R:210)
wine' | (0.57080, R:1102) || (0.06573, R:23)
[ bottle (0.67943, R(72) (008226, R-310)
bp (0.67943, RX (0.06532, R:0)
Ag | Bood redu || yES (0.58742, R:1058) (0.06532, R:31)
weet (0.56146, R:1087) || (0.06532, R:64)
wine” | {0.56146, R:1102) (0.06552, R:65)
— (0.56071, R:81) (0.08226, R:492)
T (0.51122, BARS (0.06532, R:0)
Ap | ach roar || ¥ES (0.41921, @ (0.06532, R:180)
e 3 (0.41921, O35 (0.06532, R:200)
wine' | (0.41921, B:-1057) (0.06552, R:22%)
[ ‘bottle, (0.67943 (R:72) (0.082226_ R:310)
*good’, (0.67943, R (0.082296, R:492)
Ag | cheap’, YES (0.58742, R:1058) (0.08226, R:829)
“red’, sweet’, (0.56146, R:180) (0.0.08226, R:2190)
*wine’ | (0.56146, R:274) (0.08226, R:0)
L e (051807, (R:72) (0.1
,ﬁn it (0.51807, ) (0.07 :
Ar | g YES (0.35967, R:274) (0.07548: 72
Bt PR (0.31342, R:263) (0.07544. R-79)
Ifyf i (0.31542, R:1087) (0.07544, R:13%)

i

[ ‘choose!, (o.rfm-z,
As ‘pasta’. NO (0.02882,
*monu’ | (0.02582, KC56]
(002582, ZCITN
[ ‘choosa, (0.06019, R10Y
“menu’, (0.05019, R
As *many’, NO (o.comg,
*different’, (0.05019, 2
“choese’ | (005019, R211)
(0.07965, R-40)
| ‘choose, (0.04527, R-117)
Ao “sushi’, NO (0.04527, R-125)
*mar’ | (004527, R243)
(0.04%27, R-310)
(0.02484, R-1)
‘choosa’, (0.02484, R
An *mam’, O (0.02484, @
‘meat’ | (D.02484, EoHY
(0.02484, R-125)
(0.02735, R-1)
‘choosa’, (0.02736, B4&
A ‘meny’, 'fish’ || NO (o.cmac,
i (0.02736, N
(0.02736, R-117)
(0.087%2, R-23)
i *cham- (0001257, R:5S)
A pogne’, NO (043772, R-50)
*celebratica’] (043772, R:92)
(0.03772, R-139)
(D.04699, R-351)
; ) (004044, R-65)
Avy | Lo b0 | ye (004044, R66)
d (0.04044, R73)
(0.04044, R-79)
(0.16332, %-2%)
[ "sauvi- (0.16337, R-38)
Aw gnon’, NO (0.16332, R-75)
“blanc’] (0.16332, R-139)
(0.16332, R221)
(042717, R-72)
‘bottle, (0.42717, R-1009)
Asc *goad’, YES (028758, R-263)
‘wing’ | (0.287%8, R274)
(028758, R-364)
(020844, R-2190)
[ 'botele, (0.20154, R-2MS)
A *goad”, YES (0.18179, R-2169)
*wing' | (0.18179, R2175)

(017778, R-1206)




54, R:72)
54, R:364)

‘battle’,

Am “good’, YES 77, R:81)
‘wine’ | 7. R:03)

R:263)

77, R:1009)

“hatsle’, 194, R:1102)

Ara good', YES %, R:1088)

‘wine’ | 2535, R:1068)

0235, R:753)

Y3563, R:1206)

"batele’, 7353, R:1228)

Az *good’, YES 7353, R:1271)

‘wine’ | 53, R:1280)
. R:146%)

. R:2190)

“batele’, 543, R:204%)
Az “goad’, YES 4, R:2169)
‘wine’ | ., R:217h)
%, R:2376)
‘hotela’, , R:72)
“good’, 379, R:81)
Aza “cheap’, YES 678, R:1088)
rod’, "sweet’,
'wine' |
‘batele’, R:2190
“good’, R:1396

Azy “cheap’, YES
“rod’, "swoet’,
‘wine’ |

i d‘l:-au.leA R42)

:;an R:1009)
Ay | nhieags YES R:274)

white, R263)

dry’, ‘'wine’

[ “hotela’, (0.2822%, R-2190)
good’, - y
* ok >

Ax | S5E YES (0.20844, R:2045)
white’, 10G.201%

dry', ‘wine’

54, R:9175)

Table 4: Query system and the five most relevant reviews to user's query
of the experiments of wine reviews.



6.
Conclusion



Conclusion-Future work

Pre-processing of data and user's query contributed to the reduction of the
volume of the data and to the transformation of questions in the latter of
keywords.

The extraction of aspect words was an essential procedure for the increase
of the accuracy of our system, as most information and opinions are
gathered on these words.

The expansion of the queries to synonyms, hypernyms, or hyponyms of the
aspect words turned out necessary, as many times an individual is
searching for a product or an idea with specific aspects and expresses it on
an equivalent way. Also in this way we can obtain more accurate results.

Future work : A good thought would be to take advantage of further
elements of the reviews (e.g. “helpful” or “reviewTime”) in order to enhance
our system with a method that will also generate results ranked by other
criteria (e.g. reliability or date).
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