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Review Based Recommendation Systems
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Review Rating Techniques

Sorting Strategies for Product Reviews

Peer based rating method Not quality related

Algorithm rating based on...
Objectivity
Document sentiment
User rating

... quality changes over time?

... products with many variants?
... products with no or only few reviews?
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Social Networks as recommendation data source

amazonde Requirements

Easy to crawl

Textual content :
p: purposeful selection

V1] - J Analysis Topic related

Quality related

facebook
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Manually classified using1.196 chronologially selected discussions
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Recommendation System Architecture

Backend Frontend

Data Collection Data Analysis SWOT Analysis

Pre-Processing

Lucene
} _Crav]ar| P
Forum Blog-Crawlet Index

Crawler [5] |f (RSS)

Satisfaction Analysi
Relevance Analysis
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Language Detection
PosS Tagger
Spelling Correction

Tokenizer
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Topic Detection via Taxonomy Structure
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- [7] ] substarces Count: 385

[T | axle pedal
=] car
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Relational Sentiment Analysis

|5 Sentiments
=+ PolarTerms
#-|[7) MegativeTerms lemguagze & Edit attributes

(=I5 PositiveTerms anetkannt
ahidance anerkannte
ahble anerkanntem
able-bodied anerkannten

aboveboard anerkannter
i anetkanntere
abrasive

anerkannberem
absolve anetkannteren
abundance anerkannkerer
abundant anerkannteres
acceleration anetkanntes
accept anetkannkest
acceptable anerkannteste
acceptance anetkanntestem
anerkannbesten

anetkanntester
aneess anetkanntestes
accessible

| love the navigation system, but the map is useless.

Document Level Component Level
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Recommendation System Architecture

Crawler [5] |f (RSS)

Language Detection

Tokenizer
PosS Tagger
Spelling Correction

Topic Detection

Sentiment Analysis

Backend Frontend
Data Collection Data Analysis SWOT Analysis
Pre-Processing
Lucene
Forum- Blog-Crawler| ™ Index

Satisfaction Analysis
Relevance Analysis
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Are customers satisfied with
a product feature?
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Satisfaction Analysis

|s a product feature discussed positively or negatively

+
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Hx
p(xy™|xy) = p(xy~|xy) =

H#Hxy Hxy

p(xyTlxy) #xy"
p(xy~lxy) #xy~

Natural language is not neutral

s;(xy) =

Sentiment lexicon is not balanced
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Satisfaction Analysis |l

Measure relative to the market (the market defines ,,neutral®)
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+ —
p(xy™|xy) xy

+ H#v~

#y y
+ _ 7 - -7
p(y"|y) "y p(y~|y) e

p(xyt|xy)
pytly)

plxy~lxy)
p(y~ly)

Not symmetrical

sy(xy) =
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Satisfaction Analysis I

Rescale

+

Hxy Hxy~

fpositive - W fnegative — #_y_

fpositive —1

fnegative prSitive = fnegative

S3 (X —
3( y) _ fnegative
1 id else
fposwwe

symmetrical: € [—1; 1]
Normally distributed (ensured with Shapiro-Wilk Normality Test)
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Recommendation System Architecture

Crawler [5] |f (RSS)

Language Detection

Tokenizer
PosS Tagger
Spelling Correction

Topic Detection

Sentiment Analysis

Backend Frontend
Data Collection Data Analysis SWOT Analysis
Pre-Processing
Lucene
Forum- Blog-Crawler| ™ Index

Satisfaction Analysis

Relevance Analysis
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Is this feature relevant to
other customers?
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Relevance Analysis

Already applied relevance measures:

Absolute number of comments > Fluctuation not taken into account (e.g.
holiday)

Normalization to the market 9 Not marketing restistant

Market penetration not taken into account

Vv

Valid measure for marketing analysis

Quality related relevance measure:

L Hxy
Normalization to the product —

H#Hx
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AIM Prototype

[ AlM-Frantend
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AIM Prototype - Quality Analysis over Time
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AIM Prototype - Detail Analysis
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Satisfaction as Quality Measure

Does the Satisfaction measure represent quality relevant information?

Model Used Car Predicted Performance Initial
Value Range  Reliability and Design Quality
Rating Rating Rating

2008 Mercedes C-Class

ﬁ Sedan [Price it » JCTT)

2008 Mercedes
g\ CL-Class Coupe

00000 000«

| 2008 Mercedes

; fh CLK-Class Convertible ([T T13
e '._.._‘,_-_ Award Recipien

00009
¥ pient

2008 Mercedes
CLK-Class Coupe
Award Recipient

I Annn R e

|

J.D. Power IQS-Rating
€ [1; 5]

Questionnaire
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Chassis and suspension

Power generation

Corolla

72,64 mph

(1418)

10.66 mph

@03)

15.98 mph
G12)

22,69 mph 4

\
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(19359) (22467)

10.87 mph 12.18 mph
(2762) (3894

19.73mph ¢ 18.72 mph
(5015) (5986)

24,33 mph 18.34 mph

!

Satisfaction ,component”

€ [—1;1]

Open Sensor
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Satisfaction as Quality Measure Il

Internet Satisfaction

Correlation coefficient: 0.46

=>» Question: Is correlation significant?
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IQS <-> Satisfaction
Linear Regression
y =3,6644x + 3,3119
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Satisfaction as Quality Measure Il

Transformation to identical space

Linear regression (no correlation influence):
S, = 3.66 * s3(xy) + 3.31

=>» RMSE: 0.65

T-test analysis

p(uy, = 0) = 0.988 (two-tailed p-value)
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=>» There is no sysematical difference between J.D. Power‘s IQS and
the Internet Satisfaction measure.
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Conclusion

Increase sales volume
No reliable quality content
Text comments numberous

Ratings bimodal

n
=
D
>
()
(a'd
L]
O
=)
©
(@)
—
(al

Not available in all ecommerce
systems or for every product
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Quality analysis on different abstraction
levels

Time related quality analysis
Feature related

Large number of comments
Search & Filtering functionality

Difficult to control

SYI0MIBN |B190S U]

SUOISSNISI(] 10NPO.




DAIMLER

Titel der Présentation / Abteilung / Datum (Tag.Monat.Jahr)



