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Abstract

In this study, a novel product search engine system which supports “find the best products for a given
category” type queries is proposed. The product search engine system consists of a focused crawler, a
record linkage system, a sentiment analyzer, and a query engine system. The focused crawler is used to
crawl product information from various e-commerce sites; the record linkage system determines the
identical products that are crawled from different e-commerce sites; the sentiment analyzer classifies
users’ reviews about the products as positive or negative so that our product search engine can decide
which product is the best for a given category; and the query engine takes the user queries and displays
the result. All implementations are done by using C# programming language in .NET 4.5 framework, and
MS-SQL Server 2014 database management system is employed for data storage. The core of our system
is the record linkage part which is based on a modified incremental Hierarchical Agglomerative
Clustering algorithm. To improve the success of record linkage process we also develop a product code
matching system such that if the two products from different e-commerce sites have the same product
code they are considered as the same. In our experimental analysis we observe 96.25% F-measure in
record linkage of E-commerce products and 100% precision in most related products search. Our system
can successfully offer best products for a given category. The proposed system achieves to provide better
user experience than the existing systems.

Keywords: Sentiment analysis, Focused crawler, Record linkage, Comparison shopping agent, Product
ranking

“En Iyi Uriin” Sorgularm Destekleyen Bir Uriin Arama Motoru
Oz

Bu ¢alismada, “verilen bir kategori igin en iyi iriinleri bul” tarzindaki sorgular1 destekleyen 6zgiin bir
iriin arama motoru sistemi Onerilmektedir. Gelistirilen {irin arama motoru sistemi, bir odakli tarayici, bir
kayit eslestirme sistemi, bir duygu analizi sistemi ve bir sorgu motoru sisteminden olusmaktadir. Odakli
tarayict sistemi gesitli e-ticaret sitelerindeki tiriin bilgilerini elde etmek icin kullanilmaktadir; kayit
eslestirme sistemi farkli e-ticaret sitelerinde satilan ayni iriinleri tespit etmektedir; duygu analizi sistemi
iiriinlere yapilan kullanici yorumlarini olumlu veya olumsuz olarak siniflandirmakta ve bu siniflandirma
hangi iirlinlerin aranan kategori igin en iyi iiriin oldugunu belirlemek igin kullanilmaktadir ve sorgu
motoru ise kullanicilarin sorgusunu alip kullanicilara sonuglari gostermektedir. Biitiin sistem C#
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programlama dilinde .NET 4.5 alt yapis1 kullanilarak gelistirilmistir ve veri depolamak i¢in MS-SQL
2014 veri tabani yonetim sistemi kullanilmistir. Onerilen sistemin temelini artimsal olacak sekilde
degistirilmis Hiyerarsik Aglomeratif Kiimeleme algoritmasina dayanan kayit eslestirme sistemi
olusturmaktadir. Kayit eslestirme isleminin basarisini artirmak i¢in iiriin kodu eslestirme sistemi
gelistirilmistir. Bu sistem farkli e-ticaret sitelerinde satilan ismi farkli olarak yazilmig ancak ayni {iriin
koduna sahip tiriinleri tespit edebilmektedir. Deneysel analizlerimiz sonucunda, e-ticaret iiriinlerinin kayit
eslestirmesinde %96,25 F-0lcegi ve en alakali {irlinler aramasinda %100 kesinlik elde edilmistir.
Gelistirilen sistem verilen kategori i¢inde en iyi tirlinleri basarili bir sekilde kullaniciya sunabilmektedir.
Onerilen sistem mevcut sistemlere gore daha basarili bir kullanici deneyimi sunabilmektedir.

Anahtar Kelimeler: Duygu analizi, Odakli tarayici, Kayit eslestirme, Karsilagtirmali aligveris ajani,

Uriin siralama

1. INTRODUCTION

For the last 2 decades, the rapid spread of usage of
the Web and the advances in Internet technology
brought many commercial opportunities along
with it, both in Turkey and in the world.
Interactive product selling can be said as one of the
biggest opportunity. The volume of interactive
buy/sell is exponentially increasing and it has
become a common part of the trade business. The
interactive buy/sell of products over electronic
systems such as Internet is described as E-
commerce (Electronic Commerce) [1]. The E-
commerce shopping is becoming an irrevocable
part of our lives as each year passes. With the
emerging new technologies, and the increase in the
technological education level of the consumers, it
is now much easier to do E-shopping than before.
According to the Turkey’s official BKM
(Interbank Card Center) statistics [2], the
electronic shopping volume in Turkey has
increased to 50.682.910.000 TL in 2015 from
16.553.790.000 TL in 2011. This massive increase
in transaction volume attracts many businesses to
start operating in E-commerce area. Thus, many
new E-commerce websites are starting to operate
continuously. Due to the stiff competition among
E-commerce businesses, many companies also
have to halt their operations. Additionally, because
of the competition, the E-commerce websites
constantly update their prices and make discounts
or campaigns. Therefore, it is quite not possible
for average consumers to keep track of numerous
E-commerce websites when going to make an
online purchase. To provide best prices for an
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online product and the other features of the product
to the consumers, CSA (Comparison Shopping
Agent) systems are developed [3]. These systems
collect the necessary information from E-
commerce websites and provide the processed
structured information to the consumers. Because
of these stated reasons, in this study we present a
full scale CSA system for Turkish E-commerce
websites. Our proposed system crawls 50 different
E-commerce sites in Turkey to collect product
information. After that our developed record
linkage system clusters the same products from
different sites, then we extract title, price,
category, and user reviews for each unique
product. Our sentiment analysis system classifies
users’ reviews for each product and according to
positive and negative reviews we rank the products
for each product category. Finally the query engine
of our system takes user query and returns the
“most related” and “best” products with their price
and reviews for the given category. To develop our
product search engine, we design our own focused
crawler, sentiment analyzer, record linkage, and
product ranking metric,c and we observe
performance improvement in the developed
systems with respect to state of the art systems.

The rest of the paper is organized as follows: in the
next section a summary for the related work about
CSA systems, focused crawlers, sentiment
analysis, and record linkage are presented. In the
third section we briefly explain the methods used
in our system. The fourth section includes
experimental evaluation results, and finally section
five concludes the study.
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2. RELATED WORK
2.1. CSA Systems

The first widely recognized comparison agent is
Bargain Finder [4] which is a focused CSA system
that scans only online CD (Compact Disc) stores.
It uses internal search system of the E-commerce
websites in order to display results to the users.
When a user submits a query, it transforms query
into the internal searching structure of the online
CD stores and then submits query to the registered
online stores in its system. When the results return
from the online CD stores, it integrates results and
then displays to the users. It does not utilize any
record linkage system. There exist numerous CSA
studies in the literature such that [5,6] conducted
by Guttman et al. and Sadeddin et al. Moreover,
Pathak has published a detailed survey about the
CSA systems [3].

2.2. Focused Web Crawlers

Web crawlers are software systems that are used to
collect information from websites. Their main task
is fetching websites, processing fetched source
code and extracting new target hyperlinks to crawl.
General web crawlers start with root URLs and
continue until crawling all of the hyperlinks that
they can find. However, this task is tedious and not
doable for small or even average scale
applications. Only a few large-scale commercial
general search engines (e.g., Google, Bing, Yahoo,
Yandex, and so on) can cope with the challenges
and the massiveness of the entire Web and keep
their index fresh. Therefore, developing focused
Web crawlers are much more feasible and
commonly practiced. Focused Web crawlers are
specialized versions of general Web crawlers that
crawl only certain topics or certain Web sites [7].
Even though they are much smaller scale than
general Web crawlers, still many challenges and
tough tasks await the developers who are going to
build focused Web crawlers [8]. Studies of Heydon
and Najork [9], Shkapenyuk and Suel [10], Boldi
et al. [11], and Gomes and Silva [12] include how
to design a general web crawler; studies of
Shkapenyuk and Suel [10], Yohanes et al. [13],
and Liu and Milios [14] discuss how to decide
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more relevant pages for a focused web crawler to
reduce resource requirements such as space,
bandwidth, computation power, etc., in the
crawling task.

2.3. Sentiment Analysis

With the emerging new technologies, today,
electronic platforms such as internet blogs,
E-commerce Web sites, digital newspapers,
Facebook, Twitter, online forums, etc. become
crucial for our lives. People not only read these
platforms, but also leave their opinions about the
related subjects. The analysis of these opinions has
become a major interest recently in the NLP
(Natural Language Processing) field. Sentiment
analysis or opinion mining is the computational
study of people's opinions, appraisals, attitudes,
and emotions toward entities, individuals, issues,
events, topics and their attributes [15]. There has
been much research in the opinion mining and
sentiment analysis area recently. There are three
recent major surveys made by Pang and Lee [16],
Liu and Zhang [15], and Vinodhini and
Chandrasekaran [17].

2.4. Record Linkage

Grouping same entities from different sources into
the same cluster is known as record linkage [18] in
the literature and has been widely researched. As
the record linkage task is heavily domain
dependent, there exist numerous different
algorithms proposed by Tejada et al. [19], Jin et al.
[20], Yan et al. [21], Kopcke and Rahm [22], and
Christen [23] for this task. Supervised (i.e.,
classification), unsupervised (i.e., clustering), and
mixture of supervised and unsupervised methods
are generally used for record linkage tasks. Many
of the previous works are done on single category
entities; for example, only on restaurants, or only
on authors, or only on electronic devices, etc.
However, in our study we have infinitely many
number of categories such as video cameras, led
TVs, smartphones, hard disks, printers, fans, grass
mowers, perfumes, etc. and we try to develop a
record linkage system to deal with all these
categories.

0s 261



A Product Search Engine Supporting “Best Product” Queries

3. ARCHITECTURE OF THE
PRODUCT SEARCH ENGINE

The proposed product search engine consists of
four main components that are i) focused crawler,
ii) sentiment analyzer, iii) record linkage system,
and iv) query processor. The details for each
components are explained in the below
subsections.

3.1. The Focused Crawler

The proposed focused web crawler is used to crawl
and extract information from 50 Turkish
e-commerce web sites including hepsiburada,
vatanbilgisayar, gittigidiyor, nll, trendyol,
markafoni, etc. The crawler system starts crawling
process from the seed URLs of the e-commerce
sites, downloads and processes the Web pages,

extracts product information from product pages,
and generates new URLs to be crawled. This
process continues until no new pages from the
e-commerce sites are found. Estimated numbers of
Web pages in some e-commerce sites are
presented in Table 1. As can be seen from the
Table 1, there are thousands of Web pages to be
crawled and processed. To achieve this goal our
focused Web crawler is implemented in
multi-threaded fashion and for each e-commerce
site up to 50 concurrent connections have been
made to provide both politeness for the
e-commerce servers and fast crawling of the pages.
Moreover, we develop some rules to distinguish
product pages from other pages such that if a Web
page satisfies the rules, the page is a product page
and we extract product title, price, category, and
users’ reviews for the product and store these
information in a database for further processing.

Table 1. Estimated number of Web pages to be crawled for some e-commerce sites

E-commerce Site Number of Web pages E-commerce Site Number of Web pages
Gittigidiyor 788,000 Teknosa 1,070,000
N11 781,000 Markafoni 473,000
Hepsiburada 778,000 Sanalpazar 552,000
Vatanbilgisayar 3,230,000 Kitapyurdu 627,000
Trendyol 570,000 Tozlu 1,110,000

3.2. The Sentiment Analyzer

We use sentiment analysis to determine the
polarity of the users’ reviews for each product,
therefore try to rank products for a given category
and be able to answer “best product” queries. The
crawled user reviews are classified by using an
SVM classifier. To train the classifier, we
manually labeled some of the users’ reviews and
obtain 600 positive and 600 negative comments.
Then we apply lowercase conversion, transform
diacritics, remove punctuations and non-ASCII
characters. We do not remove stopwords and apply
stemming as they decrease classification
performance. After these preprocessing steps, the
user reviews are converted to bag-of-words format
and vectors are formed. Classifier is trained by
using the labeled reviews then other reviews can
be labelled by the trained model.
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3.3. The Product Record Linkage System

As we crawl product information from different
e-commerce Web sites, we need to identify the
same products from different sources. As each
e-commerce site can give different names to the
same products this identification process is not
easy. For example, while “Sony Xperia Z2 Cep
Telefonu” and “Telefon Sony Z2 Xperia” refer to
the same products, “Sony Xperia Z2 Cep
Telefonu” and “Sony Xperia M2 Dual Cep
Telefonu” are completely different products and in
this study we need to successfully distinguish these
two cases. To identify the same products from
different sources, we propose a record linkage
system which is the core part of this study.

The proposed record linkage system is based on a

hierarchical agglomerative clustering algorithm
and works in incremental fashion. Our system uses
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some domain expert defined rules while clustering
the products. First of all prices of the products are
compared, if the ratio of the prices of the two
products are greater than a threshold value (e.g.,
1.5) the two products can not be the same. If the
products pass the price test, then their brands are
compared. If both of the two products have brand
information and the brands are different, they can
not be the same product. If the products also pass
the brand test then word conflict check is made.
For example “pc” and “ps3” are conflicting words.
The first one is used to define computer games
while the second one defines PlayStation games.
As an example, products having titles “PC
DRAGON AGE INQUISITION” and “PS3
DRAGON AGE INQUISITION” are different
although they seem very similar. If the two product
titles have conflicting words, then they are
considered as different. The last test that is applied
is product code test. If the two product titles have
product codes and these codes are different, then
these two products can not be the same. We also
propose an algorithm for product code detection
and our algorithm can successfully detect product
codes as in titles “18.5 PHILIPS 193V5LSB262
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5SMS SIiYAH LED MONITOR” and “19.5
PHILIPS 203V5LSB26 5MS SIiYAH LED
MONITOR” and our record linkage system can
decide that these two products are different.

3.4. The Query Engine and User Interface

The user interface allows user to enter his query
and shows the results. Two different query types
are supported by our system. The first query type
is used to search for the most related products
according to the user input as shown in Figure 1.
As an example when user enters the search term
“photograph (fotograf)” and clicks on the “Search
a Product” button, the search terms are queried
from the database and the products having the
titles which includes the search term are displayed.
The other products that are at the same cluster with
the found ones are also listed. As shown in the
Figure 1, minimum and maximum price
information, and number of positive and negative
comments for the products are also displayed. User
is allowed to see the details of the products by
clicking on the product names as shown in Figure
2.

Home Page Search Product  Search Category
fotograf 0 Search a Product | O Search Most Popular
#of #of
# Product Image Product Name Price Offers Comments
Min Max
1 NIKON D7000 18-105MM VR KIT DIJITAL 5 4 45
FOTOGRAF MAKINESI F3
2050% 3,106
Min Max
B Nikon D810 Body DSLR Dijital Fotograf s %0
Makinesi Fo
6,000 9,600
Min Max
o 5 41
3 Nikon CoolPix $2800 Dijital Fotograf Makinas 7 o
269 297
Min Max
. . 0
4 Nikon CoolPix P510 Dijital Fotograf Makinasi 1 Fo
1,206 1,206
Min Max
5 Nikon Coolpix S800C Siyah Dijital Fotograf 3 40
Makinesi F0
549 699

Figure 1. Most related products search result in our proposed CSA system

C.U. Miih. Mim. Fak. Dergisi, 31(OS 2), Ekim 2016
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Home Page  Search Product  Search Category

) or category name (most popular)

Products List Positive Comments Negative Comments

# Product Image

2 Nikon D7000 + 18-105mm VR Kit Dijital Fotograf Makinesi

Product Name

Nikon D7000 + 18-105mm VR Lens Kit 16.2 MP 3" LCD
Prafesyonel DSLR Fotojjraf Makinesi

hitp//www.buroteknik.com/en-ucuz-nikon-d7100-18-105mm-fiyati-ozellikleri 92925 himl

Nikon DSLR D7000 SIr + 18-105 MM VR Lens Kit Fotograf

£ Search a Product

£ Search Most Popular

Price Go to Store

2050% [2 Go to the Seller

2975% [2 Go to the Seller

3 Makinesi 2,278% Lo BT o
4 Nikon D7000 18-105 VR KIT 2312% [2 Go to the Seller
5 Nikon D7000 16.2 Mp 3" LCD 18-105mm VR Lens Dijital SLR b 3174 [% Go to the Seller

Fotograf Makinesi

Figure 2. Details of a product

The second query type is to find the “best
product”. As shown in Figure 3, when user enters
search terms “graphic card (ekran kart1)” and
clicks on the “Search Most Popular” button, the
product categories that matches with the user
query are fetched. Then, the sub-categories of the
previously found categories are also retrieved.
After that, all products that belong to the found
categories and their clusters are searched. All
products that belong to these clusters are also
found and displayed. Then, all comments for these
products are retrieved, popularity scores of all
clusters are calculated, and the clusters are
presented to the user according to the popularity
score in descending order.
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The popularity score is computed according to
equation 1, where scoreP; is the popularity score
of the i-th cluster, C,; is the total number of
positive comments in the i-th cluster, C,; is the
total number of negative comments in the i-th
cluster, S; is the number of different E-commerce
stores in the i-th cluster.

scoreP; = (Cpi-Cni)XSi Q)

User can also see positive and negative comments
made for that product as shown in Figure 4. These
comments are cumulatively collected from all of
the E-commerce stores that particular product is
sold.
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Home Page Search Product Search Category

ekran karti L search a Product £ Search Most Popular

#of #of
# Product Image Product Name Price Offers  Comments
Min Max
1 SAPPHIRE 4GB R9 290X OC TRI-X GDDR5 10 ét 3
512 Bit 11226-00-40G HDMI 2xDVI ATI 16X F1
1,144 % 1,692 %
Min Max
5 Asus GTX780 ROG POSEIDON GDDR5 3GB 7 ét 3
““ 384Bit Nvidia GeForce DX11.2 Ekran Karti F1
B in 1,225% 1,896 %
e = ©OT08
Min Max
3 EVGA GTX980 SuperClock ACX 4GB GDDR5 3 ét 2
256 Bit Ekran Karti - 04G-P4-2983-KR F1

2,055% 2,128%

Figure 3. Screenshot of search best products results

Search product name (best price) or category name (most popular) P Search a Product | SO Search Most Popular

Products List Positive Comments Negative Comments

5 Yildizi hak eden bir triin ¢ok giizel bir Grin fiyat uygun bu model bir fotograf makinasini uygun bir Uriin tavsiye ederim.Profesyonel
fotografeilar igin mukemmel bir alet......

kaginimayacak bir makina fiyati da cok uygun bu fiyata baska yerde aradim bulamadim en uydugunu bu buda teknosa farki olsa gerek
Arkadaslar urun tam profesyonel bir Grin ve suan bunun 2 . Eli bu fiyata satiliyor sifirini teknosa bize cok uyguna veriyor kaciriimaz bence bu

Tam anlamiyla bir prof makine. Ozellikleri zaten yazilmis tekrardan yazmayacagim. Benim hosuma giden kismi beraberinde verilen lensi. 18-105
benim igin ideal bir lens. Yakin gekim ve uzak gekim igin birebir bir Grlin. Yaninda orjinal sirt gantasininda verilmesi ekstra masraftan kurtariyor.
Tesekkurler teknosa.

Nikon D0'in yeni versiyonu bu Uriin sinifinin en iyi DSLR'sidir bence ve bir D0 kullanicisi olarak canona'a gore daha saglam gévdesi ve
durusuyla ve gekim kalitesiyle tereddiitsiiz tavsiye ederim.

d7000

3 aydan bu yana kullaniyorum harika bi Grln ilk basta d5100 ile d7000 arasinda kalmistim simdi kesinlikle d7000 diyorum

Tam Profesyonel

] Saglam govde, hizhi gekim. kaliteli fotofraf ve Full HD Video, mikemmel iso kalitesi wve pil &mrii
W@ Elsik  yoninid  bulamadim

Fotograf gekmenin hakkini verebilecek ilginiz varsa bu fiyata bu makine kagmaz. lleride bu fiyata alinirmi bilmiyorum ama uzun yillar severek
kullanabilecediniz bir makinadir nikon D7000. Bu makina hakkinda neler yazilr ki! Sadece sunu belirtmek yeter saninm; 2012 yilinda bu makine
EISA tarafindan "EN Yl DSLR MAKINE" segildi. Ayrica, Teknik Gériintii Basin Birligi tarafindan da "en iyi DSLR makine ve "en iyi (riin tasanmi"
odiliine layik gérildl. Baska soze gerek var mi?

Figure 4. Screenshot of how positive comments of a product are displayed
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4. EXPERIMENTAL EVALUATION

The success of our system highly depends on the
performance of the record linkage system.
Therefore we perform several experiments to
evaluate the performance of our record linkage
algorithm. We collect a dataset from our crawled
Web pages for performance evaluation
experiments and this dataset is available on
https://github.com/FurkanGozukara/Record-
Linkage. Our system has 96.25% F-Measure value
while the best state-of-the-art algorithm has

89.12% F-Measure for the dataset. For more
information we refer to the study [24].

The performance of the proposed search engine is
evaluated by making some queries and computing
the top-n precision of the results. We compare our
system with most popular 7 commercial CSA
websites in Turkey by submitting 5 different
queries. For calculating the precision, we check
whether the top 10 returned results are related to
the query or not. The results of this experiment are
presented in Table 2.

Table 2. Top-10 precision of the CSA systems for the given queries

Top-10 precision of the CSA systems

Query 1 2 4 5 6 7 8

Nikon D810 100% 100% 100% N/A N/A N/A 50% 100%
Dishonored Pc Oyun 100% N/A 100% N/A | N/A | N/A 0% 100%
Canon CLI-551 100% 100% 100% N/A N/A N/A 100% 100%
Asus Xonar DSX 7.1 100% N/A 100% N/A N/A N/A 33% 100%
Fakir Buharh Utii 100% 100% N/A N/A N/A N/A 0% 100%

In Table 2, the query column lists the queries made  promoted by the E-commerce Web sites.

on the CSA systems. Column numbers from 1 to 8
are used to give short names to the CSA systems.
Names of the CSA systems that are used in the
experiment are listed as follows: 1 refers to
www.akakce.com, 2 is www.cimri.com, 3 means
www.teknofiyat.com, 4 is www.iyi.net, 5 is used
for www.uygunfiyat.com, 6 represents
www.efiyat.com, 7 refers to www.fiyatarat.com,
and finally 8 is used for our system. As shown in
Table 2, akakce.com and our system have
performed 100% precision for all queries.
Teknofiyat.com has performed 100% precision for
four queries, cimri.com has performed 100%
precision for 3 queries; iyi.net, uygunfiyat.com,
and efiyat.com can not give relevant results to any
of the queries; and fiyatarat.com has performed
with 36.6% precision on the average for all
queries.

For analyzing performance of “best products in a
category” query of our system, we compare our
system with Google as other CSA systems do not
have support for this query type. For the query
“best graphic card (en iyi ekran kart1)”, the top
result returned by Google is the sponsored results
as shown in Figure 5. Basically they are the ads
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Moreover, two results of the displayed six results
are not even graphic cards as shown in Figure 6.
The two results of the displayed four graphic cards
are professional graphic cards and most of the
users who look for graphic cards would not be
interested in them. CSA systems cannot be queried
with such “best product” queries. However, CSA
systems like akakce.com support categorical listing
and in these listings, they sort the results by their
internal ranking mechanisms such as in our search
engine as shown in Figure 3. The 2", 10" and 11"
results of Google lead to category listing of the E-
commerce stores in Turkey. The 3" 6" and 8"
results are journal posts about best graphic cards
however, they are heavily outdated. The 4™ result
is a video about best graphic cards and again it is
outdated as well. The 5" result is pictures of
graphic cards. The 7" and 9" results of Google are
about what consumers should consider when
purchasing a graphic card. However, when a user
query our system to find out best products in a
category, our system always provide the most
updated information and rank them according to
our proposed ranking mechanism as shown in
Figure 3.
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en iyi ekran ka... icin Google Aligveris sonuglar Sponsoriu

B

MSI GT80S Sapphire Amd  SAPPHIRE Asus 4gb R7  Asus ROG Amd X3 Oyun

AMDR
X3
.
©
-

_)

6QF(Titan ...  Firepro W9100 AMD FirePro  Amd R7 240 ... MATRIX- ... Bilgisayar + ...
120.854,00 $13.790,40 116.821,90 299,85 $3.193,03 869,00
Hepsiburada n11.com Bilisimport.com n11.com sanalmarketi... n11.com

Figure 5. The top result of Google “best graphic card (en iyi ekran kart1)” search

Ekran Kartlari Nvidia ve Ati Ekran Karti Modelleri - Vatan Bilgisayar@

www vatanbilgisayar.com/ekran-kartlari/

Mvidia ve ati gibi markalardan oclusan ekran karti modellerini en uygun fiyatlarla ekran kartlan ve tzel
taksit secenekleriyle Vatan Bilgisayarda.

Mvidia - Amd - ASUS Ekran Kartlan - MSI Ekran Kartlan

En lyi 10 Ekran Karti - ShiftDelete.Net@

shiftdelete_net/en-iyi-10-ekran-karti-20709

18 May 2010 - Piyasada bulunan onlarca ekran karti modeli arasinda en iyileri hangisi biliyor musunuz?
Sizler icin su an satilan kartlar arasin da en iyi 10 ..

Dlnyanin En Gugll 10 Ekran Karti - YouTube®

LT https:/iwww.youtube com/watch?v=2aiHBBGEONE -
-Eﬂ':;un';"fg‘ - rﬁ. 10 Sub 2015 - Donamim Arsivi tarafindan yiklendi
'[QE'_“] AMD nin yeni siriciliride cok iyi bir sekilde giincellendi. ... 3000 tl ekran karti
e L gta 5 icin alacagim omegin en ..

en iyi ekran karti ile ilgili gorseller Gorseller hakkinda kétiye kullanim bildirin

*E:

en Iyl ekran karti icin diger resimler
Figure 6. Google best graphic cards query
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Ekran karti tavsiyesi 2015 Oyun ici En iyi ekran kartlari &
www.uzmantavsiyesi.net » Teknoloji

19 Nis 2015 - Ekran kart tavsiyesi 2015 en kaliteli en ucuz en iyi izl pci oyun icin popdler ekran
karti Gnerisi tavsiyeleri hangisini almalyim hizh fps ...

Ekran kartl seciminde hedefi 12'den vurun! - Sayfa 3 - CHIP Online®
www.chip.com.tr » Satin Alma Rehberi «

Ekran karti seciminde AMD veya Nvidia mi sorusunu yanitlamaniz elbette ... Linux, size Windows
veya OS X'i biraktirabilecek kadar iyi bir seviyeye geldi mi?

Nvidia ve AMD ekran kartlari karsi kargiyal - CHIP Online@
www.chip.com.tr » Galeri =

Puan: 30,6 (100 Gzerinden) Fiyat: 232 TL Sessizlik: %67.9 Ekipman: %62.0 Performans: %14.4 Giig
tasarrufu: %48.8 Yiksek yizdeler, o daha iyi olduguna ...

Ekran Karti Alirken Nelere Dikkat Edilmelidir? - Webtekno®
www.webtekno.com/.fekran-Karti-alirken-nelere-dikkat-edilmelidir-nd106.html

8 Ara 2014 - (Boyle dedik diye Bit degeri yuksek olan benim ekran kartim daha iyi demesin. Cinkd
buda ekran kartinin daha iyi olmasinda énemli olan ...

Ekran Karti Modelleri ve Fiyatlar - Gold.com.tr@&@
www.gold.com_tr » Bilgisayar » Bilgisayar Bilesenleri =
En iyi ekran karti markalanm Gold'da bulabilirsiniz. Asus ekran karti ve dider markalann ekran karti

fiyatlan cesitli kampanyalarla her cebe uygun! Ekran karti ..

Ekran Karti Cegsitleri ve Fiyatlar | Media Markt@&

www.mediamarkt.com.ir » Bilgisayar » Bilgisayar Bilesenleri » Ekran Karti «

Bilgizayannizin performansina en uygun Ekran Karti Cesitlerine ... Bu konuda tercih yapilirken, en iyi
Figure 6. Google best graphic cards query (Continued)

5. CONCLUSION

In this study we present the main components of a
product search engine which allows finding
products on a given category, listing the prices
from different vendors, and ranking the products
according to user reviews. The core of the system
is the record linkage part and the proposed record
linkage algorithm clearly outperforms the similar
algorithms that are previously designed. The
product code detection along with the price
matching, brand matching, and conflict words
matching rules that we have proposed significantly
improve the success of the record linkage task. We
also show that the proposed system is successful
by submitting queries to the system and other
well-known CSA systems.
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