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Abstract .The recommendation system plays very important irollae ecom-
merce domain to recommend the relevant produasvices based on end user
preference or interest. This helps end users tityeaaake the buying decision
from a vast range of product and brands are aveilatthe market. A lot of re-
search is done in recommendation system, aim teiggdhe relevant product
to the end user by referring end user past purchissery, transaction details
etc. In our Multi scenario demographic hybrid (MD&pproach, important de-
mographic influence factors like the user age grang located area are consi-
dered. The products are also ranked with assocegedgroup category. The
experimental results of the proposed recommendatjstem have proven that
it is better than the existing systems in termprefliction accuracy of relevant
products.
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INTRODUCTION

Recommendation systems are applied in almost allagplications like Movie rec-
ommendation, book recommendation, product recomatérd in online shopping
sites, travel package recommendation etc. The remmdation system helps to pro-
pose a subset of relevant item/ service that ugemgerested from the large amount
of datasets. In online shopping sites, Recommemuatystem understands the user
behavior and purchase interest and gives the cimtdnmecommendation based on
each user.

A recommendation system is commonly classifiedoiratcontent based recom-

mendation system and collaborative filtering appmaContent based recommenda-
tion system considers user past purchased dataderstand the user interest and
propose new product list, which are relevant orilaimto the user past purchased
product. Another recommendation system collaboediltering method focus on the

similarities of other users. Based on similarityween the users, product purchased
by one user is recommended to another user if be#ns are having same interest.
Both these approaches has advantages and drawltzmki®nt based recommenda-



tion system requires past history of the user. @erohand, collaborative filtering
face challenge to recommend the product for someaustomers.

To overcome this problem, the hybrid recommendagigstem is developed which
combines both content based and collaborativerifitemethod. The results of the
hybrid recommendation system also give better teshén compared to individual
recommendation systems. Now a day deep learnintigees are applied for rec-
ommendation system to improve the prediction acguaand also the performance of
the recommendation system.

In this paper, a new recommendation system is [@@gpdo recommend suitable
products by considering demographic informatione Thajor contribution of this
paper are 1) identify the end user age group cagefgom customer review 2) com-
putes the rating score for each user category PJyAjnzzy logic to get the relevant
product. The remainder of this research articléoimulated as below: The related
worksin this area are elaborated in section 2. dlo@osed recommendation working
model is described in section 3. Section 4expltiesperformance metrics and expe-
rimental results of the new MDH approach. Conclasion the proposed work with
future focus are described in Section 5.

2 LITERATURE SURVEY

There are various recommendation systems are gmaho predict the user interest-
ed item/ service from a large amount of items. $sg- Yuan et al [1] proposed cus-
tomized product recommendation by considering ehirsg algorithm. Jae Kyeong
Kim et al [2] used associate rule mining and decigree to improve the recommen-
dation system by selecting the relevant taxononaythe preference of the user.

Duen-Ren Liu et al [3] proposed Hybrid based apgiiday combining preference
based collaborative filtering and Weighted RFM moelth Clustering is done based
on the similar user preference and interest. Rinaicommendation is performed by
grouping users with similar weighted RFM value.

Sang Hyun Choi et al [4] proposed utility basedoramendation system. In this
approach multi attribute decision making procedsingsed to predict the best product
using utility value among other similar productgility value is computed by consi-
dering all the multi influence attributes. This apgch shows better results and pre-
dicting accuracy when compared to distance basaithsity product identification.

Kun Chang Lee et al [5] proposed new casual mapapmoach which consider
qualitative characteristics that influence the ditative factors. By considering this
relationship helps to predict the interest levepodduct and which in turn consider
for later product recommendation. Fuzzy based prbckcommendation is proposed
by Yukun Cao et al [6] where the user needed featare noted. Based on the impor-
tance, raking is done. Fuzzy rules are framed Imgidering both product feature and
customer expectation. Final recommendation is dmased on the optimal combina-
tion.

Yuanchun Jiang et al [7] provides the importanceayturing the end user feed-
back after purchase of the product for recommeadagiystem. Simply buying the



product would not mean that it can be recommendedther end users. Instead rec-
ommendation system supposes the capture the redbdek or review comments
after they used the product. This approach imprtivesustomer satisfaction level by
considering the user profile and review commentsigSShun Weng et al [8] propose
new multidimensional recommendation model which riowes the accuracy of rec-
ommendation system. The approach is applied tanibnée recommendation system,
it identifies the users key influence preferencetdes and compute rating by consi-
dering all this multidimensional input factor. Ugeofile and product rating are con-
sidered in this approach.

Ruben Gonzelez Crespo et al [9] done detail amatysichallenge in the education
sector for both students and teachers in gettiagqi#eded information and shown the
importance of recommendation system to extractréfevant information and topics
to the knowledge seekers. Using recommendatioreisysiso improves the satisfac-
tion of the student’s expectations. Another appnoate based recommendation sys-
tem is proposed by Vicente Arturo Romero Zaldiviaalg10] for education applica-
tions. In this approach Meta based rule recommémuas used to understand the
profile, the interest of the user and helps to nremend the details for similar kind of
users.

Mohanraj et al [11] proposed Ontology driven bes®ding technique to under-
stand the user navigation pattern and predict ae unterest. The score is calculated
based on user navigation or selection in web paggdearning this user profile and
interest, proposed approach capture the naviggi@ttern and helps to recommend
the relevant information in the webpages.Sunital §12] proposed a course recom-
mendation system to recommend some interestedectais new student. Clustering
technique is used to group the related coursegtarapriori algorithm is then ap-
plied with associate rule to find the best comhoraeind recommend courses that is
interested by the new student.

Jian-Wu Bi et al [13] used type 2 Fuzzy numberssientimental analysis, which
helps to improve the accuracy rate and also preédetelevant sub set of products
from the large value of the product set for theoramendation.Chao Yang et al [14]
proposed neural network based recommendation metihdch considers both user
item interaction and also user list interactionisTimproves the accuracy of the rec-
ommendation list and also found more relevant petslto recommend.

Aminu Dau et al [15] used deep learning methodpimduct recommendation. In
this method sentiment score is calculated basexhoh aspect and then finally overall
product score is computed and used for productmetendation.Xiaofeng Zhang et
al [16] proposed deep recommendation system byiadenisg user rating and also
user textual information or feedback.

Karthik et al [17] proposed feature and produckiag approach to predict most
suitable product for recommendation based on usdeqgnce and interested feature
set. The proposed approach is an extension off¢hisire and product ranking ap-
proach. By considering the demographic informatik@ user age group and delivery
location, the recommendation can be further impdoweor that purpose, this paper
introduces a new recommendation system for recordmgrihe right products to the
customers in e-commerce.



3 PROPOSED WORK

Proposed multi demographic approach contains fatiguwnain modules. 1) Prepro-
cessing the customer review 2) Identify the End agge group 3) Compute product
rating 4) Apply Fuzzy logic and computes the recanded level. All the modules
are explained in the following chapters. Sectiah describes the preprocessing tech-
nique applied for the customer review. User reviplay important role in identifying
the real end user of the product. By processindy eastomer review, rating of the
product can be computed which gives better valuermdompared to the overall rat-
ing.

Section 3.2 explains the method to identify the eser age group. In order to rec-
ommend the relevant product to the right custortes important to focus the end
user to whom the product is likely to purchase.ti8ac3.3 explains the technique to
identify the product rating. In order to providetiee recommendation, it is important
to rank the product based on the user reviews andrents. Section 3.4 provides the
fuzzy logic details to compute the recommendedl!ldugzzy rule is framed by consi-
dering the product overall rating, end user agaigrand customer location or deli-
very location.

Customer review

\4

Identify Target user _
age group User profile

! ]

Obtain Product
ranking

Customer location

Recommendation
list

Fig. 1.Proposed model



Figure lexplains the overall proposed model. It takes custoreviews as inpt
and provides the recommendation list based on mestpreent interest.

3.1 Preprocessing

In most of the ecommerce sites, customer revietwseis a free text area. Custome
text their user experience and feedbacks. Thesedgiews are required to preo-
cess it, remove all unnecessary information’s, stopls etc

In preprocessing phase, stop words are removedtfiemeview text and POSg-
ging is applied. Applying the preprocessing reduce tbmputation time and als
improve the accuracy of the recommendation

3.2 ldentify end user age group

In most of the customer reviews, real end usersraetioned by the purchaseds-
tomers. By capturinthis user age group helps recommendation systgrofmse the
liked product to the similar kind of age group cuséers

Target User Category

‘ Child Father Siblings Mother Level 1 ‘
‘ Daughter Son brother Sister Level2 ‘
‘ Elder brother Younger brother Elder sister Younger sister Level3 ‘

Fig. 2.User category

Figure 2demonstrates the levels of age group captureddoegsing the reww
comments. Sibling category is divided into brothed sister. Further it is suli-
vided into elder brother and younger brother. & &md user information is not pres
in the review, then the MDH approach considersshepping customer zan end
user. This assumption avoids the reviews that daoritain any end user informatis

3.3 Calculate product ranking

Overall ranking provided by the user is noted waisisociated end user age gr:



Table 1 represents the user age group and ovetalgrgiven by user on each re-
views.

Table 1. Product ranking

Item Id User age Review Overall
group rating (Out of 5)

5834CS01 | son 4

5834CS01 | daughter 2

5834CS01 | son 4

5834CS01 | son 4

The average ranking value for each age group ispated and noted as product
ranking for respective age group.

n
reviewrgnkin,
Zk=1 9

Totalnumberofreviewsofsameagegorup

ranklngage(;roup =

Overall product ranking for each group helps tooramend the product based on
the current customer interest.

34 Fuzzylogic

Fuzzy logic helps to obtain the recommendation |ldyetaking computed product
ranking and customer delivery location. The MDHameenendation system gets the
age group to whom like to purchase as input froenghopping user. Fuzzy rule is
written to decide the recommendation level basetherrating of the product and the
location of the customer.

Table 2.Fuzzy rule

Rule Fuzzy rule description Outcome

Rule 1 IF Age group Exactly matches ANDHighly recommended
Rating is High AND Location Exactly
matches

Rule 2 IF Age group Exactly matches ANDHighly recommended
Rating is High AND Location Matches

Rule 3 IF Age group Exactly matches ANDHighly recommended
Rating is Medium AND Location
Matches

Rule 4 IF Age group Matches AND Rating [ilRecommended
Medium AND Location Exactly Matchesg




Rule 5 IF Age group Matches AND Rating [ilRecommended
Medium AND Location Somewhat
Matches

Rule 6 IF Age group Not matches AND RatindNot Recommended
is Medium AND Location Not matches

Rule 7 IF Age group Not matches AND RatindNot Recommended
is Low AND Location Not matches

Algorithm (M DH approach)

Input: Online review comments of each product agd group interested to pur-
chase

Output: Recommended product for the requested ttasgs

Stepl: Process all the reviews for each product

Step2: Apply preprocess technique and remove ureslatdta from the reviews

Step 3: Identify the target end user category &mhecustomer review

Step 4: Compute overall product rating score fatheassociated target user cate-
gory

Step 5: Apply Fuzzy rule and determine the reconthiewel

Step 6: Share the highly recommended product bais¢arget user

Overall product ranking computed for each age giloogs like in Table 3.

Table 3.Product Recommendation

Item Overall | End user age Overall Overall rating
rating group recom-| rating (Age | (Age group 2)
mended group 1)
5834CS01 | 3 brother 3.2 4.2
5834CS01 4 sister 3.5 3.1

4 RESULTSAND DISCUSSION

Dataset: Amazon review dataset is considered fisr wlork. The data set contains
more than 10,000 of products and 25,000 custonwigws. Each entry in the dataset
contains the details present in the Table 4. Custanhis part of the user profile.

Review comments and user rating are availabledoh €ustomer reviews.

Table 4.Dataset details

S.No Dataset items Example
1 Customer id 239845
2 Overall rating 4
3 Product id 5834CS01




4 Review comments “Awesome product, worth for money’
5 User rating 3.5
6 Purchased date April/l2016

4.1 Performance Metrics

In the evaluation, most widely used content basetlallaborative filtering recom-

mendation system approach is considered. In additicthese conventional recom-
mendation systems, Hybrid recommendation systemtalksen in to account for com-
parison. Hybrid recommendation system is combimatibboth content and collabor-
ative filtering technique. Hybrid approach outstseuwehen compare to the individual
recommendation system. Precision and Recall metiiesevaluated with all these
recommendation techniques. Recommendation systeaifispmetrics Item, User and

Catalog coverage are also considered for evaluation

Numberofrelvantrecommendationproduct

Precision =
Totalnumberofrecommendedproducts

Number of relavant recommended prodcut

Recall =
eca Total number of product that to be recall

Item coverage: This metric helps to know the percentage of praglastailable in
recommendation list over the number of potentialilable products.
nT
Coverageitem = N * 100

Where,n, represents the number of recommended productdNamgbresents the
number of potential available products

User coverage: This metric helps to obtain the percentage of userustomer that
the system able to provide the recommendatiorolist the number of potential us-
ers.

nu
Coverage,ger = v * 100

Where,n,, represents the number of users that system cableafp generate rec-
ommended products and N represents the numberterfitel users

Catalog coverage: This metric helps to obtain the percentage of usproduct pair
over the total number of possible user product pair



Coverage, LN * 100
g catalog N « U
Where,n,,,, represents number of user pair product considerguioduct recom-
mended products and N represents the number obposser product pair.

4.2  Experimental Results

The dataset contains more than 80,000 reviews 806 products. Customers pur-
chased more than 4 times are grouped separatelysautifor predicting the accuracy
of the productrecommendation. For example, if th&t@mer done shopping ten times
in the history, then First 4 transactions are abersd as test data to understand the
behavior of the user. Based on these initial tretigas, recommendation list is com-
puted by the MDH approach and checked how it'svegiéto the reaming transaction
that were really purchased by the customer X. Téshod helps to identify the accu-
racy of the proposed MDH recommendation system.

Totally 5 experiment results are recorded by caréig a different number of
products and user list. Table 5 represents thebruof product and users included in
each experiment.

Table 5.Experiment sets

Experiment Number of products Number of users
Exp-1 2000 1200
Exp-2 4500 2000
Exp-3 6000 2800
Exp-4 8000 3500
Exp-5 10000 5000

Inference: By referring all the experiment outcontégbrid approach result are better
when compare to the individual content based olabotative filtering techniques.

Whereas Feature and product based ranking perfoettsrs on comparing the Hybr-
id approach. Enhancement done on top of Featurepeosttlict ranking approach —
MDH approach is further shown better result whempgared to feature and product
ranking feature. MDH approach improves 8% of aacyrof predicting relevant

product for recommendation when compare to thetiagissecommendation sys-

tem.MDH approach also shows better results whesidering the coverage evalua-
tion outcome. All three User, item and catalog cage shows better results when
compare to the other existing recommendation system
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Figure 3 and Fig 4gives the comparative resuligretision and recall evaluation.
Both precision and recall evaluation outcome sh&B3H approach shows better
results when compare to other existing recommendapproach.

Precision

1
0.8
0.6
0.4
i (|| N

0

Exp-1 Exp-2 Exp-3 Exp-4 Exp-5

B Collobrative Filtering
H Content based RS
H Hybrid approach (Content + Collobrative)

B Propsoed MDH Approach

Fig. 3. Precision value comparative analysis
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Recall
0.8
0.6
0.4
- 100 TRER Hh A
0
Exp-1 Exp-2 Exp-3 Exp-4 Exp-5

B Collobrative Filtering
H Content based RS
M Hybrid approach (Content + Collobrative)

B Propsoed MDH Approach

Fig. 4.Recall value comparative analysis

Figure 5 and Figure 6 gives the comparative resafitsser and item coverage
evaluation. Coverage is recommendation system fapecetrics. Both user and item
coverage results imply MDH approach shows bettsulte when compare to other
existing recommendation approach.

User coverage

100
* Tl Il il Wl il
0

Exp-1 Exp-2 Exp-3 Exp-4 Exp-5

H Collobrative Filtering
H Content based RS
m Hybrid approach (Content + Collobrative)

B Propsoed MDH Approach

Fig. 5.User coverage comparative analysis
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Iltem Coverage

100

. il mel smpl Ennld il

Exp-1 Exp-2 Exp-3 Exp-4 Exp-5

B Collobrative Filtering
H Content based RS
M Hybrid approach (Content + Collobrative)

B Propsoed MDH Approach

Fig. 6.ltem coverage comparative analysis

Figure 7 gives the comparative results of catalogetage evaluation. The out-
come of the of all 5 experiment set, shows betsults with MDH approach when
compared to other existing recommendation approach.

Catalog coverage

50

il il il ull ull

Exp-1 Exp-2 Exp-3 Exp-4 Exp-5

H Collobrative Filtering
H Content based RS
m Hybrid approach (Content + Collobrative)

H Propsoed MDH Approach

Fig. 7.Catalog coverage comparative analysis
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5 CONCLUSION AND FUTURE WORK

In order to provide interesting and relevant prddueo the customer, new Multi demo
graphic hybrid based product recommendation syssedeveloped. Enhancing the
recommendation system fuzzy approach with Demoggeapformation, gives better
results.Fuzzy rule is written to consider the piidaverall ranking and also the deli-
very location of the customer. Considering dem@bi@ information end user age
and location is further improving the accuracy led tecommendation system. In the
MDH approach, the first end user group is deterohimed product rank is computed.
Later product list is further filtered based on thaivery location. Experimental re-
sults show MDH approach better results predictiorueacy is improved by 8 percen-
tage when considering the user location and agepgio addition to accuracy, cov-
erage also evaluated and found product and userrage of MDH gives better re-
sults.

In future, planned to improve the preprocessingnae and apply neuro fuzzy to
improve the accuracy further. In the neural implatagon, negative product list and
outcome of the earlier recommendation list candoesiclered, which will improve the
result of the product recommendation.
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