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Step 2: Modeling of User Preferences

Step 4: Selection of Categories

Our Contribution

A novel explanation interface that particularly fuses the
feature sentiments as extracted from reviews into explaining
recommendations: sentiment-enhanced organization interface.

The top ranked camera according to your preferences

= Sony Cyber-shot DSC-U1o * k& %3 (16 reviews)

$44.0 - 1.0 inches - 1.2 megapixels - 1.0 x optical zoom
More

The other recommendations

They have better values at price, screen size, and better opinion at resolution, but worse value at weight.
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Sony Cyber-shot DSC-P3o0  Canon PowerShot 520 Cay

a group of

Gxs i+ SIMIlar products’ properties in terms of both

attributes’ static values (e.g., “better value at
They have better opinion at image qual gcreen Size”) and sentiments (e.g., “better

< opinion at resolution”)

541.04
F kK (48 reviews)

L
Kodak EasyShare DX3g00 Sony Cyber-shot DSC-Pg3 Konica Minolta DIMAGE  Nikon COOLPIX 2100
X20

$150.0 $79.99 $54.05 347.09 $300.09 379.99
* kK (64 reviews) Kk kK (142 reviews)  Fhokkok (110 reviews) Wk ok (53 reviews) FkK I (6g reviews) *kd k¥ (5 reviews)

Canon PowerShot A410 Canon PowerShot Ag0

They have better opinion at video quality, image quality, resolution, but worse value at weight.

e

e -

1 - _J ____\__ g/

Sony C;‘-']Jer-slmt DSC-Ubo Sony Cyber-shot DSC-P3o  Canon PowerShot Aqio0  Canon PowerShot 520

Canon Powers Seoo Canon PowerShot A4o

$498.09 54104 $150.0 $33.77 §30.0 $79.09
F*d Kk (16 reviews) F kK (48 reviews) F kK kI (H4 reviews) Kk Kk (37 reviews) *kkhor (165 reviews)  HR KK (142 reviews)

They have better opinion at video quality, resolution, and better value at optical zoom, but worse value at
price.
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Canon PowerShot Aq1i0  Fuji FinePix 4000 Zoom  Canon PowerShot 570 Sony Cyber-shot DSC- Sony Cyber-shot DSC- Canon PowerShot 560
Wao Pio0

3150.0 $48.0 3100.75 3100.0 349.05 3200.0
Fk kKW (4 reviews) Fk K Hh3T (35 reviews) Fokkkr (95 reviews) %k H 3T (25 reviews) Yk (53 reviews) F kKK (29 reviews)
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Design Guidelines [1]:

1. Each category title acts as the explanation, to show
the pros and cons of the contained products against the
top candidate;

2. Each category contains up to six products so as to
avold information overload;

3. The number of attributes accommodated In each
explanation is controlled under five;

4. The explanations should be as diverse as possible
since It 1S not informative to have two categories with
similar titles.

Step 1. Feature-based Sentient Analysis

Product Reviews
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Feature candidates Opinion words extraction
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Grouping synonymous features Sentiment score identification
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Derived Sentiment Score at Feature-Level

Price * * * *
Screen Size * *

Weight * * *

i;T.{age Quality * k¢ W W W

A weighted additive form of value functions, grounded on the
Multi-Attribute Utility Theory [2]-

trade-off parameter opinion feature’s weight

UGp) = ) wi * [ i (0)) + (1 = @) * Vaensi (051 DI+ ) Wj * Veensi (051(p))
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value function of i-th feature

Product Utility

Among the k products, except the
ranked 1st one is left as the top
candidate, each of the others is
onverted into a tradeoff vector

s

{(price, T,), (resolution, T,,), (weight, 1), (zoom, 1)}

{(weight, T,), (price, T,), (zoom, 1), (resolution, l)}

' (e.g., cheaper);
i T,. Improved feature sentiment (e.g., higher image quality);
i | : compromised (e.g., more expensive, heavier)

If p’s sentiment on f; is negative (os;(p) < 3)

To,if m<i<n,os;(p’) > o0s;(p)
" if1<i<mx(p)<xp)
Else (os;(p) = 3)

Ty, if1<i<mx;(p’) > x;(p) and os;(p"') = o0s;(p)
Lif1<i<mx;(p') < x;(p)

tradeof f (fi,p',p) =

tradeof f (fi,p', )=}

Association rule mining tool (Apriori algorithm) to discover
the recurring and representative (attribute, tradeoff) patterns
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The list of category candidates produced by the

1. {(price, |), (screen size, T,), (weight, T,)}
2. {(price, T,,), (optical zoom, |), (resolution, |)}

3. {(price, | ), (screen size, T,,), (ease of use, T,), (resolution,

D}
4. {(price, T,), (screen size, |), (weight, |), (image quality,

To)}

5. {(screen size, |), (price, |), (optical zoom, T,)}

6. {(weight, |), (price, T,), (optical zoom, T,,) }

7. {(resolution, |), (optical zoom, T,), (ease of use, T,) }

8. {(price, |), (weight, T,)), (image quality, T,) }
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A large amount of category candidates produced by

Favor categories with
higher tradeoff utilities

1
8 <|SR<C>| ).

U (p))
PESR(C)
Diversify categories
Including their contained
products

N

C]|
Tradeof fUtility(C) = Z w; X tradeof f;
i

N

Score(C) = Tradeof fUtility(C) X Diversity(C,SC)

Organized recommendations (in categories)

1 | {(price, T,), (screen size, T,,), (resolution, T,), (weight, 1)}

Senti-ORG

The top ranked camera according to your preferences

Sony Cyber-shot DSC-U1o %k k3 (16 reviews)

$44.0 - 1.0 inches - 1.2 megapixels - 1.0 x optical zoom
More

The other recommendations

They have better values at price, screen size, and better opinion at resolution, but worse value at weight.

Sony Cyber-shot DSC-P30 Canon PuwerSTzot S20 Canon Pox\'erS.t S200  Olympus C-5000 Zoom  Canon PowerShot A20 Canon PowerShot 5300

541.04 S33.77 530.0 531.03 $20.0 535.99
Fok k& (48 reviews) Fokkok i (37 reviews) Kok kok o (165 reviews)  kk Rk (23 reviews) *kk ok (g4 reviews) H*okk ok (g3 reviews)

They have better opinion at image quality, resolution. and better value at screen size, but worse value at price.
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o Kodak EasyShare DX3g00 Sony Cyber-shot DSC-Pg3 Koniea Minolta DIMAGE  Nikon COOLPIX 2100
X20

8150 Sye99 585495

.0 ;i 54. 847.99 X
Fokkok (64 reviews) Fokkok (142 reviews) KhKKW (110 reviews)  HRK KK (53 reviews) Lg.8 8 54 (69 reviews) b 8 8.8 84 (b5 reviews)

They have better opinion at video quality, image quality, resolution, but worse value at weight.
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Sony Cyber-shot DSC-Ubo Sony Cyber-shot DSC-P30 Canon PowerShot A410  Canon PowerShot S20 Canon PowerShot 5200 Canon PowerShot A40
£498.99 841.04 $150.0 833.77 §30.0 §79.99
FHh K HI (16 reviews) *hKIH (48 reviews)  KHKKI (64 reviews)  KAK K (37 reviews) KKK (165 reviews) KA AKH (142 reviews)

They have better opinion at video quality, resolution, and better value at optical zoom, but worse value at
price.

Canon PowerShot A410  Fuji FinePix 4000 Zoom  Canon PowerShot S70 Seny Cyber-shot DSC- Sony Cyber-shot DSC- Canon PowerShot 560
Wa P100

8150.0 $48.0 5109.75 5100.0 $40.95 $290.0
dodok (64 reviews) Fododok (35 reviews) Kook i (35 reviews) b8 8 894 (25 reviews) ook (53 reviews) Kookdkok A (29 reviews)

Hypotheses for User Evaluation

A prototype developed for two productdomains: digital
camera and laptop

Digital Laptop
Camera
194 139

Average number of static 6 14
attributes per product

Average number of opinion
features per product

Number of products

3 4

Hypotheses:

Hypothesis 1: the new interface (shorted as Senti-ORG) would
be more effective than the original design (ORG [1]) in terms of
alding users to make accurate and confident decisions;

Hypothesis 2: Senti-ORG would be more trustworthy than
ORG, so that users are more inclined to return to use It;

Hypothesis 3: Senti-ORG would be more persuasive, given that
more users would be prepared to buy product chosen from it.
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