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Motivation T|.|T|

= Global retail ecommerce sales will reach about $4 trillion in 2020, accounting for 14.6% of total retalil
spending worldwide [1]

= 20% of purchase failures are potentially a result of missing or unclear product information [2]
= Detailed product information = improved customer experience and company profit

Women » Skirt: Nouvelle Collection

Cindy H F Nouvelle Collection New Womens Plus Size Dress Ladies Wet Look Bodycon Midi
A Long Stonewash Denim Skirt Maxi Full Length ' PVC Short Sleeve Knee
' SKIRT68 — % 1 customer review
S {7 ¥ 20 customer reviews | 4 answered questions ‘ )

Price: £17.99
Price: £39,00 & Free Returns on some sizes and colours Size:
3 )

Fit: As expected (82%) v ' Select v| Size Chart

i Size:

Colour: Black

o Casual Wear

Select |v| Size Chart

[]
* Medium weight denim wi ith belt loops &

| ) — * Bodycon Midi Dress
. 0 0/
+ Please refer to our size guide in the product images 95% PD[Y‘EStEL 5% Elastane
* 68% Cotton, 30% Polyester, 2% Elastane * Regular Fit

* PVC Wet Look
© 40" (102cm) in full length
» 95% Polyester 5% elastane

» Machine Washable
o Full
* Brand New with Tags

: New Releases
Shop our most loved styles Only on Amazon
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Motivation

Data Better Enhanced
Inventory Delivery and Company Catalog Product Website
Management Transportation Profit Quality Titles Navigation

Transfer Multi Task Computer
Learning Learning Vision
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Research Questions
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Approach TUTI

Methodology

e 2 sy £

' Train the model on ' Verify and validate
> Web Scraping >> Preggtrg;ge;tthe Integrate dataset STL, MTL and TL Evalur%t;&ntsof = the research
architectures guestions
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Approach TUTI

Single Task Learning
Single Task Learning (STL)

Each task is trained independently

Model is trained in isolation and is task R —— - RSy — -
specific |' M |
I I I I
. . | ' : : :

Network approximates a function for | Task Training Data Training T;fggg;’ Generalization
output of a single task only : ! |
I l !
N 7 e !

Same model cannot be good in
generalizing for other tasks

Image courtesy: Multi-Task Learning: Theory, Algorithms, and Applications
SDM 2012
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Approach

Transfer Learning

« Domain adaptation technique

« Source and target domain have different
datasets and the tasks may or may not be
same [3]

» Pre-trained networks trained on a large
dataset like Imagenet [4]

« Source dataset generally much larger in size

« QOvercome issues like class imbalance
problem and shortage of data

Final Presentation Master Thesis — Aamna Najmi

Transfer learning

\ Source task /

7
domain Target task / /
domain |

Storing knowledge gained solving
one problem and applying it toa
different but related problem.

Knowledge

© sebis
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Approach

Multi-task Learning

Domain adaptation technique

Promotes generalization over multiple
tasks [5]

Tasks trained in parallel
Optimizes more than one loss function
Form of inductive transfer

Can be of two variants: Soft parameter or
Hard parameter sharing [6]

Multi-Task Learning

—— —— ——— — —— —

e —— " —— ——

Task 2 Traning Data

Training

Taskt Training Data

P — — — — —— — ——— — — — —

Image courtesy: Multi-Task Learning: Theory, Algorithms, and Applications
SDM 2012

Final Presentation Master Thesis — Aamna Najmi

© sebis

12



Outline

* Motivation

» Research Questions

« Approach

* Implementation

 Evaluation

 Conclusion

C€CCCCL

Final Presentation Master Thesis — Aamna Najmi

© sebis

13



Implementation TUTI
Dataset Overview

= Source: Scraped data from five regional Amazon websites (UK, DE, FR for text based and UK, DE, IT for
Image based)

= Records: ~200k from each website

= Attributes: Product ID, Product Title, Product Description, Color, Category, Brand, Target Gender, Product
Summary, Product Specifications, Product Image

= Samples

Nike Slam Women's Dri-Fit Tennis Skirt - Black-XL: Amazon.co.uk: Clothing.

Aerolite Leichtgewicht 4 Rollen Trolley Koffer Kofferset Gepack-Set Reisekoffer Rollkoffer Gepack, 3 teilig,
Schwarz/Grau: Amazon.de: Koffer, Ruckséacke & Taschen.

Diesel pour Homme Waykee L.32 Pantalon - Noir - 32 W/34 L: Amazon.fr. Vetements et accessoires.
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Implementation

Image based models

State of the art Convolutional Neural Network (CNN)
called Inception Resnet V2 [7]

The network model has outperformed previous state of the
art architectures on the Imagenet dataset challenge that

involves image classification task.

Use the architecture with variations in neural blocks and training
schemes for our tasks.

Final Presentation Master Thesis — Aamna Najmi

SOﬂmaX Qutput 1000

I

Dropout (keep 0.8)

l

Average Pooling

1

5 x Inception-resnet-C

1

Reduction-B

l

10 X OQutput 1 7x17x896

Inception-resnet-B
I :

Reduction-A

l

5 x Inception-resnet-A

I

Stem Output: 35352256

I

Input (299x299x3)

CQuiput 1792

Output: 1782

Output: 8x8x1782

Output: BxBa 1702

Output: 17x17x896

Output: 35x3I52Q56

2052993
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Implementation Tum

Image based models

Softmax Output: 1000
. l
Single Task Learning Bopott (;eep 0 | owem
Average Pooling output 1792
= Trained Inception Resnet Model V2 from scratch |
5 x Inception-resnet-C | o7+ ==
.

Integrated the image dataset for each of the 12 tasks 1

with the model independently Reduc;ion-s

10x
Inception-resnet-B

Cross Entropy as the Loss function | f

Output: BxBa 1702

Output 17517800

Redlmion-A Output: 1Tx17x896

Stochastic Gradient Descent with momentum as optimizer | I

5 x Inception-resnet-A

I

Stem Output: I5xMa256

I

Input (299x299x3) 29342993

Output: 35x3I52Q56
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Implementation m

Image based models

Frozen I:I
Transfer Learning- Strategy | Retrained ||
= Used pretrained version of the Inception Resnet V2 Model
Inception-
_ Resnet-v2
= Model trained on the Imagenet benchmark dataset
= This strategy involves freezing the pretrained layers and adding an
additional output layer at the end
= Only the Output layer is retrained Y
Output
= Cross Entropy as the Loss function Layer

. . . .. The first version of the network used to
Stochastic Gradient Descent with momentum as optimizer implement Transfer Learning on images

Final Presentation Master Thesis — Aamna Najmi © sebis 17



Implementation m

Image based models

Frozen I:I
Transfer Learning- Strategy Il Retrained [
= Used pretrained version of the Inception Resnet V2 Model
Inception-
: Resnet-v2
= Model trained on the Imagenet benchmark dataset
= This strategy involves involves initializing the network with
the pretrained weights adding an additional output layer
= The entire network alongwith the Output layer is retrained Y
Output
= Cross Entropy as the Loss function Layer

) ) ) L The second version of the network used to
= Stochastic Gradient Descent with momentum as optimizer implement Transfer Learning on images

Final Presentation Master Thesis — Aamna Najmi © sebis 18



Implementation

Text based models

State-the-art sequence to sequence model

called Transformer

Uses an attention mechanism that works well

with text related tasks [8]

Consists of encoder and decoder unit with
attention mechanisms [9]

Each layer of encoder and decoder consists of a
feed forward layer

The transformer model is implemented and trained
using the Tensor2Tensor (T2T) library

Final Presentation Master Thesis — Aamna Najmi

Women Maxi Skirts Summer
Casual Boho Plant Printed
Skirt Lightweight Belted
Elastic High Waist...
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Implementation

Text based models

Single Task Learning

= Used the Transformer model

= Trained a separate model for every text based
task

= 12 independent models for 12 tasks

Implemented single task training using T2T
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Implementation
P TLM

Text based models

. : ﬁ -
Transfer Learning ENCODER — —
\ E )
= Context aware network called BERT (Bidirectional [ ENCODER | — —
Encoder Representations from Transformers) [10] - " g
— —
= The model is pretrained on a language modeling
task using the Wikipedia corpus in French, German . .,
and English i
= Used the base version of BERT which consists of a FNCOPER y — o
12 layers, 12 self attention heads and a hidden size . 1 )
of 768 [11] L ENCODER ] — T
|
= The pretrained model weights are frozen and only the -
last layer for classification is used get the class scores Yomen Maxi Siarts Summer Classification layer

Skirt Lightweight Belted
Elastic High Waist...
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Implementation

Text based models

Multi-task Learning

Trained all the 12 tasks across languages and task
families concurrently using the Transformer

Additional Language Model (LM) task based on
Wikipedia corpus consisting of English, French, Romanian
and German tokens.

= The 12 text based tasks are appended after the LM task

= All the tasks use the LM vocabulary to generate and integrate
the data using T2T

Multiple loss functions optimized concurrently

Final Presentation Master Thesis — Aamna Najmi
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Evaluation

Experimental Setup

« Hardware
| Machine
Name DGX-1
GPUs 8x Tesla V100
Core 41k
Memory 8x 16GB
e Software

Programming Language
Scraping

Text based models

Image based models

Final Presentation Master Thesis — Aamna Najmi

Python
Requests Method, Beautiful Soup package

Tensor2Tensor framework, tensorflow

Pytorch framework, pretrainedmodels
package

© sebis 24



Evaluation

Experimental Setup (contd.)

* Hyperparameters

Text based
e Task | Twanster Leaming | ult-task Learming__
Model Transformer BERT Transformer

Hidden size 512 768 1024

Filter size 2048 3072 8192

Batch Size 4096 32 1024
Optimizer Adam Adam Adam

Maximum sequence length 300 300 512

GPUs used 1 1 8

Image based
_ Single Task Transfer Learning: Strategy | Transfer Learning: Strategy Il

Inception-Resnet-V2 Inception-Resnet-V2 Inception-Resnet-V2

Model
Fine tuning No Last Layer only Whole Network
Pre-trained No Yes Yes
Batch size 196 1024 196
Optimizer Adam Adam Adam
GPUs used 7 1 7

© sebis 25
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Evaluation- Single Task Training TUT

Accuracy for Single Task Training for UK and DE datasets
100 1 I:I Text based

- Image based

80 -

60 -

Accuracy

40 1

20 -

UK category
UK color

UK brand
UK gender
DE category
DE color

DE brand
DE gender

Task
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Evaluation- Transfer Learning

Acl%gracy for Transfer Learning for UK, IT and DE image datasets

il

80

S 601

(4]

| -

5

o

& 401
20 |
D_

UK category
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UK color

o
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UK gender

DE category
DE color

DE brand
DE gender

Task

IT category

IT color

IT brand

IT gender

TUTI

Strategy |
(last layer)

Strategy Il
(all layers)
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Evaluation- Transfer Learning

TUTI

Accuracy for Transfer Learning for UK and DE datasets ] Texbased
100 - (BERT)
- Image based

80
o

8 60
.
=
u

< 0]

20

D_
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Evaluation- Multi-task Learning TUT

Accuracy for Multitask Training for all text based datasets

100 - e
] o
[ ] e
80 -
3 601
]
| .
=
g
4D'
20 1
D_
category color brand gender
Task
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TUTI

Evaluation- Across Task Approaches

« Text based
Single Task
Learning

Accuracy of the three approaches for all the text based experiments

Transfer Learning

100 -
Multi-task
80 - Learning
. I l

Accuracy
3

i
=

0
> 5 E 5 SE E 5 z 5 5 5
o o © = 2 o © o = o © °
fm | o] e = n o P = T U [ -
o v a ] 9 W o a 9 b a ]
© 3 ¥ = © ) w = o & o o
o o a2 U O wl () (. o
:c o w (] o TS
- (] (I
Task
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Evaluation- Across Task Approaches

* Image based: STL requires 2x more time to train in comparison with TL

Accuracy of the three approaches for all the image based experiments

Single Task
Learning

Transfer Learning

Strategy |

80 - .
Transfer Learning
Strategy |l

60 1

40

20

100 1

Accuracy

0

| [ e
c 5 z § &g 5 T 1§ & 5 T =&

e] © T = o © ° = o @ =)
o S e c o S e c o S e c
2 v 8 @ 9 o 8 a 2 2 5 5
© 3 w o © a w o © = = o
U 3 W b} a w o = =
a =) w (] [ -
o [m] -

Task
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Evaluation

Across Task Languages

100

80

60

Accuracy

40

20

Comparison of the three languages for BERT based text experiments

lill

Category Color Brand Gender
Task

Final Presentation Master Thesis — Aamna Najmi

- English
- German
I:I French
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Accuracy

Evaluation- Across Task Families

Text based

100 -

' UK DE FR

80

60

40

20

Comparison of the four tasks for BERT based text experiments
- = Category

Color

Brand

BLOENE

Gender

Task
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Evaluation- Across Task Families Tum

Image based
100. Comparison of the four tasks for TL based image experiments B caegon
]  color
o - Brand
I cender

60

Accuracy

40

20

Task
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Evaluation- Across Task Modalities

TUTI

Accuracy for Transfer Learning for UK and DE datasets ] Texbased
100 - (BERT)
- Image based

80
o

8 60
.
=
u

< 0]

20

D_
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Evaluation- Survey

12 questions

79 respondents

Final Presentation Master Thesis — Aamna Najmi

®

32

23

12

Female
40.6%

Male
59.4%
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Evaluation- Survey TUT

When was the last time you purchased something online?

More than one year: 1x chosen (1.28%)
1

Less than one year: 3x chosen (3.85%) —

Less than six months: 13x chosen (16.67%)

Less than one week: 41x chosen (52.56%)

Less than one month: 11x chosen (14.10%)

Less than two weeks: 9x chosen (11.54%)

Final Presentation Master Thesis — Aamna Najmi © sebis 37



Evaluation- Survey

Which detailed page do you prefer to buy this shirt? *

FGKJ

Shirts Regular Fit Plus Size

Be the first to review this item

FREE Returns

Colour: Red1

L ¥  Size Chart

« Fabric:60% Cotton, 40% Polyester.

« Regular Fit
« Short Sleeve

v Show More

SIPLION

2019 Men's Driving

Polarized Sunglasses
» Shop now

Y
:
&
b
3
"’)

Price: £15.99 & FREE UK Delivery on orders dispatched by Amazon over £20. Delivery Detalls

Note: This item Is eligible for click and collect. Detalls

+ Detalls:Short Sleeve,Regular Fit Shirt, Collar Designer Shirt and Button Down.

SIPLION Men's Driving
Polarized Rectangular Square
Sunglasses Metal Frame 1823.
il ey 37

£22.00 yprime

« Features: Mens Summer hawalian shirt floral Style design,really special and different styles that you can freely choose
« Suitable for:It's Very Suitable For Travelling,Home,Street,Going to Party or Club for Daily Life,or As a Gift to Yourself,Families,Friends,Boyfriend.

FGKJ Men'’s Floral Printed Shirt Short Sleeve Hawaiian Style Printed Shirt Swimming Holiday Beach

+ Washcare:Machine Washable and Hand wash Also recommended and depart from the Dark color clothes. Washing Highest 40°C, Iron on Low.

Image 1

Image 2

Final Presentation Master Thesis — Aamna Najmi

20

25

30

FGKJ

FGKJ Floral Printed Shirt Short Sleeve Hawaiian Style Printed Shirt Swimming Holiday Beach
Shirts Regular Fit Plus Size

Be the first to review this item

Price: £15.99 & FREE UK Delivery on orders dispatched by Amazon over £20. Dellvery Detalls
FREE Returns

Colour: Red1

ok G5 € & 6 &
5 ﬁ  al 43k 4l
Size:

L ¥ Size Chart

Note: This item Is eligible for click and collect. Detalls

Features: Mens Summer hawalian shirt floral Style design,really special and different styles that you can freely choose

Fabric:60% Cotton, 40% Polyester.

Washcare:Machine Washable and Hand wash Also recommended and depart from the Dark color clothes. Washing Highest 40°C, Iron on Low.
Regular Fit

+ Short Sleeve
* Details:short Sleeve,Regular Fit Shirt, Collar Designer Shirt and Button Down.
v Show More
SIPLION SIPLION Men's Driving
D ) Polarized Rectangular Square
2019 Men S DnVlng Sunglasses Metal Frame 1823,
Polarized Sunglasses frfrdrdry 37
» Shop now £22.00 sprime

Sultable for:it's Very Suitable For Travelling,Home, Street,Going to Party or Club for Dally Life,or As a Gift to Yourself,Families Friends,Boyfriend.
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Evaluation- Survey

Which of the 2 detailed pages would you rely on to make a buying decision?

Unisex Adults’ Ultraboost Parley Fitness Shoes, White Ftwbla/Azuhie

000 4.5 UK

Be the first to review this item

Price: £127.33 & FREE Delivery In the UK. Dellvery Detalls
FREE Retumns

Note: This item Is eligible for click and collect. Detalls

« Outer Materlal: Synthetic
« Inner Materlal: Manmade
« Sole: Synthetic

UNDER ARMOUR

Closure: Lace-Up

Under Armour Ua Micro G

S Shop For Official Men's Furw. W Corpetion
. Under Armour Shoes Frdrdekeyly 165
< » Shop now £59.50
Ad feedback )

Final Presentation Master Thesis — Aamna Najmi

Image 1

Image 2

50

60

70

73

adidas Unisex Adults’ Ultraboost Parley Fitness Shoes, White Ftwbla/Azuhie

000 4.5 UK

Be the first to review this item

Price: £127.33 & FREE Delivery in the UK. Delivery Detalls
FREE Returns

Note: This item Is eligible for click and collect. Detalls

+ Outer Material: Synthetic
« Inner Material: Manmade
+ Sole: Synthetic

+ Closure: Lace-Up

UNDER ARMOUR
Shop For Official Men's
Under Armour Shoes

» Shop now

e

Ad feedback CJ

80
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Evaluation- Survey

Which detailed page would you rely to make your purchase? *

AmazonBasics Hardside Luggage Suitcase - 78cm, Navy Blue
by AmazonBasics
b » 141 customer reviews | 56 answered questions

Price: £69.99 & FREE Delivery in the UK. Delivery Details

1 new from £69.99

ne 78 em

3 Piece Set 55cm

68cm ‘ 78 cm

Colour Name: Navy Blue

nanm
Large 78-centimetre (inner dimension 71 cm) hardside spinner luggage - Ideal for trips lasting longer than a week
Protective hard shell with scratch-resistant finish; made of extra-thick ABS (thicker than the competition) for
enhanced strength and durability
Fully lined interior with divider; 150D-polyester interior organizer with 3 zippered pockets for conveniently storing
smaller items
Expandable for up to 15% additional packing capacity; solid, strong zippers; telescoping handle for comfortable

maneuvering; securely mounted short handle
4 double spinner wheels ensure smooth-rolling mobility in any direction

Compare with similar items

CABIN LUGGAGE GUIDE
Find the perfect-sized carry-on luggage for your trip, by airline > VIEW OUR
GUIDES HERE

New Releases

Only on Amazon

AmazonBasics Hardside Luggage Suitcase - 78cm
by AmazonBasics

7 v 141 customer reviews | 56 answered questions

Price: £69.99 & FREE Delivery in the UK. Delivery Details

1 new from £69.99

e 78 ecm

3 Piece Set 55cm 68 cm 78 cm

fannn

« Large 78-centimetre (inner dimension 71 cm) hardside spinner luggage - ideal for trips lasting longer than a week

Protective hard shell with scratch-resistant finish; made of extra-thick ABS (thicker than the competition) for

enhanced strength and durability

+ Fully lined interfor with divider; 150D-polyester interior organizer with 3 zippered pockets for conveniently storing
smaller items

+ Expandable for up to 15% additional packing capacity; solid, strong zippers; telescoping handle for comfortable
maneuvering; securely mounted short handle

+ 4 double spinner wheels ensure smooth-rolling mobility in any direction

Compare with similar items

CABIN LUGGAGE GUIDE

> Find the perfect-sized carry-on luggage for your trip, by airline > VIEW OUR
GUIDES HERE

New Releases

Only on Amazon

Final Presentation Master Thesis — Aamna Najmi
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Evaluation- Survey

Which detailed page is more helpful for you to

make your purchase? *

Roll over image to zoom in

Breathable Suit Carrier Covers Bag Dress Garment Bag with Pockets Carry Handles Gusset and Shoe Bag for

Traveling and Closet Organization, 152cm x 60cm x 15 cm
by Syeelex

16 customer reviews

Price: £16.98 & FREE UK Delivery on orders dispatched by Amazon over £20. Delivery Details
EZEEX () Apply 5% voucher Detals

Note: This item is eligible for click and collect. Detalls

2 new from £11.98
Na 152cm Garment Bag with Shoe bag

110cm Garment Bag with 152cm Garment Bag with
Shoe bag Shoe bag
£1499 £16.98

Breathable Travel Garment Bag-Foldable suit cover is made from breathable 120GSM non-woven fabric, sturdy than others like 60-80gsm. Travel suit carrier
with 5.9" gusset can hold two suits and two gown dresses.

Multifunction-- Multi suit garment bag ideal length for suit, dance costumes evening

Metal Grommet & Double Carry Handles-- Dress bag for business travel with durable metal grommet allow hangers to pass through for folding during light
travel, with double handle that allows you to easy transport.

Clear Visible Window & Double Pocket -- Sult bags for men with clear PVC window so you can easily identify which clothes inside without opening the closet
sult bag; with a clear pocket zipper bag and a large pocket zipper bag behind the cloth garment covers bag for more storage and save space. You can storage
tie, jewelry, power bank, iPad etc.

Package-- One pcs garment cover bag (152cm * 60cm * 15 cm) and bonus one pes shoes bag (45.2 cm * 18.5 cm * 12.9 cm), It's perfect for all your storage and
travel needs.

mage to zoom in

Suit carrier cover bag for traveling and closet organization, 152cm

by Syeelex
ATRRRW 16 customer reviews

Price: £16.98 & FREE UK Delivery on orders dispatched by Amazon over £20. Delivery Detalls
X () apply 5% voucher Detalls
Note: This item is eligible for click and collect. Details
2 new from £11.98

152cm Garment Bag with Shoe bag

110cm Garment Bag with 152cm Garment Bag with
shoe bag Shoe bag
£14 £16.98

+ Breathable Travel Garment Bag-Foldable suit cover is made from breathable 120GSM non-woven fabric, sturdy than others like 60-80gsm. Travel suit carrier
with 5.9" gusset can hold two suits and two gown dresses.

« Multifunction-- Multi suit garment bag Ideal length for suit, dance costumes evening

+ Metal Grommet & Double Carry Handles-- Dress bag for business travel with durable metal grommet allow hangers to pass through for folding during light
travel, with double handle that allows you to easy transport

+ Clear Visible Window & Double Pocket -- Suit bags for men with clear PVC window so you can easily identify which clothes inside without opening the closet
suit bag; with a clear pocket zipper bag and a Large pocket zipper bag behind the cloth garment covers bag for more storage and save space. You can storage
tie, jewelry, power bank, iPad etc

+ Package— One pcs garment cover bag (152cm * 60cm * 15 cm) and bonus one pes shoes bag (45.2 cm * 18.5 cm * 12.9 cm), Its perfect for all your storage and
travel needs.

Image 1

Image 2

=}
[}

55

10 15 20 25 30 35 40 45 50 55 60
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Evaluation- Survey TUT

Would you buy a product if the colour of the productis Would you buy a product if the brand of the product is missing
missing from the text description? from the text description?

Yes 18.99%

Yes 26.92%

No 73.08%
No 81.01%
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Evaluation- Survey TUT

Would you buy a product if the category of the product is When buying a product would you prefer having the target gender
missing from the text description? the product is for mentioned in the description?
No 16.46%

No 51.28% Yes 48.72%
o 51. 0

Yes 83.54%
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Research Questions TUTI
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Questions?
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Appendix

= Sample:
Dataset Input Sample Label
UK Category "Holstyle 0.6cm Heel Lift Half Insoles for Loafer...." Insoles-Comfort
UK Color "Mini dress with deep V-neck - Pink - 14-16...." Pink
UK Brand "Nike Slam Women's Dri-Fit Tennis Skirt - Black....” Nike
UK Gender "Cinda Baby Girls Christening Party Dress with Shoes....” Baby girl
DE Category "Rockabella Ivy Kleid schwarz /Weiss....” Kleid
DE Color ‘Damen Riemchen Abend Sandaletten High Heels...." Schwarz
DE Brand "Wrangler Herren Jeansjacke Auth Western:.... Wrangler
DE Gender | "Sakkas Azalea Stein gewaschen gestickte Kunstseide Korsett...." Damen
FR Category "7 For All Mankind Bootcut, Jeans Femme...." Jeans
FR Color ‘Bloch Criss Cross, Chaussures de Danse.... Noir
FR Brand ‘Adidas FEF H JSY T-Shirt Homme Rouge...." Adidas
FR Gender "Chic Feet , Sandales pour femme 37.5....7 Femme
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Y

Color: Weil®

!
< L
Category: Jeans

K
\l
L»;.L:*&

Gender: Damen

M

Brand: Saxoline
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Implementation-Dataset Statistics
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Dataset Number of Records | Number of unique labels
UK Category 377,121 174
UK Color 190,538 154
UK Brand 303,967 599
UK Gender 387,594 8
DE Category 138,696 103
DE Color 43,343 64
DE Brand 125,362 269
DE Gender 148,000 8
FR Category 284,048 174
FR Color 111,681 120
FR Brand 211,101 498
FR Gender 293,659 6
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Implementation-Dataset Statistics TUT

UK Category Dataset: Distribution of Input length [in words) UK Color Dataset: Distribution of Input length (in words)
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Implementation-Dataset Statistics

DE Color Dataset: Distrioution of the target labels
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Implementation-Dataset Statistics
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Dataset Number of Records | Number of unique labels
UK Category 82381 223
UK Color 96203 627
UK Brand 99728 172
UK Gender 113463 8
DE Category 98320 550
DE Color 74846 121
DE Brand 99564 197
DE Gender 102743 7
IT Category 89286 107
IT Color 101218 458
IT Brand 80458 145
IT Gender 87637 5
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Implementation-Dataset Statistics TUT

IT Category Dataset: Distribution of the target labels IT Color Dataset: Distribution of the target labels
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Transformer Model
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Qutput
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Evaluation- Discussion T|.|T|

Modality Dataset Single Task Transfer Learning Multi-task learning
Accuracy Fl-score Accuracy Fl-score Accuracy Fl-score

Uk Category 74 56 98 98 98 -

UK Color 29 13 51 54 56 -

UK Brand 80 65 100 100 100 -

UK Gender 93 88 100 99 97 -

DE Category 79 59 98 96 96 -

Text DE Color 51 31 69 58 64 -

DE Brand 92 73 100 100 100 -

DE Gender 92 83 100 99 97 -

FR Category 78 56 98 97 96 -

FR Color 36 18 60 48 55 -

FR Brand 93 81 100 100 100 -

FR Gender 90 81 100 100 96 -
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Evaluation- Discussion

Modality Dataset Single Task TL - Strategy I TL - Strategy II
Accuracy Fl-score Accuracy Fl-score Accuracy Fl-score

Uk Category 88 88 74 74 88 86

UK Color 60 67 71 71 83 78

UK Brand 48 50 31 34 55 52

UK Gender 94 91 90 88 95 92

DE Category 81 83 45 45 73 84

Image DE Color 86 88 47 47 89 88

DE Brand 57 55 38 38 60 58

DE Gender 96 96 93 90 96 95

IT Category 86 84 48 48 83 80

IT Color 60 67 20 20 58 65

IT Brand 56 53 65 58 55 66

IT Gender 96 97 96 96 96 98
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