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DATA PROCESSING BASED ON ONLINE TRANSACTION PLATFORM

CROSS REFERENCE TO RELATED PATENT APPLICATIONS

This application claims priority from Chinese Patent Application No. 201010533004.8
filed on 4 November 2010, entitled “Method and Apparatus for Data Processing Based on Online

Transaction Platform,” which is hereby incorporated by reference in its entirety.

TECHNICAL FIELD

The present disclosure relates to the field of network data processing technology, more

specifically, to a data processing method and a device based on an online transaction platform.

BACKGROUND

The online transaction platform needs to ensure the security and authenticity of both
buyers and sellers in transactions via the Internet. The websites used in the online transaction
platform are known as e-commerce websites. In actual application scenarios, when users want to
buy products from the e-commerce websites, they pay a lot of attention to the price information
of the products. Vertical websites refer to websites focusing on specific fields (for example,
shopping) or specific requirements, and provide comprehensive and in-depth information and
services that are related to the specific fields or specific requirements.

Presently, in the Internet, when there is a need to know the price information of a product
in the online transaction platform, the price information is usually obtained from the vertical
websites. But the price information in the vertical websites is usually retrieved in the following
manners: calculation from the offline market transactions; labeled price information directly
from the manufacturers of the product; and a quote directly from a user who sells the product.

But in the real world, it is possible that the manufacturers’ labeled price information deviates
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from the market price, or a certain user’s quote does not necessarily represent the price
information of the majority of users, and does not reflect the market conditions. In addition, the
vertical websites are difficult to provide the price information of products that are not traded at
the online transaction platform.

The present technologies, based on the product price information provided by the vertical
websites, may not provide sufficiently accurate price information, and thus may not satisfy the
user’s requirement of accurate price information in the online transaction platform and, at the
same time, may increase the frequency and the time that the users spend in searching for the
price information. This will further decrease the processing speed and performance of the
server(s) in the online transaction platform.

In summary, people skilled in this field are facing the challenge of providing a data
processing method based on the internet transaction platform to solve the user’s unsatisfied need
of data accuracy at the online transaction platform without negatively impacting the server’s

processing speed and performance.



10

15

20

WO 2012/061301 PCT/US2011/058612

SUMMARY

The present disclosure provides a data processing method based on the online transaction
platform to solve the user’s unsatisfied need of data accuracy at the online transaction platform
without negatively impacting the server’s processing speed and performance.

In addition, the present disclosure also provides a data processing device.

In the data processing method, product information under a category is searched from a
database according to category information. The product information includes product
identification (ID) and product price information.

The products are categorized based on the product attributes and sale attributes to obtain
multiple product categories. The products under the same product category have same or
substantially similar product attributes and sale attributes. The sale attributes are attributes other
than the product attributes that affect the product prices.

One or more calculation algorithms may be applied to the products under each category
respectively to calculate price information that corresponds to each product category. The one
or more calculation algorithms include a clustering algorithm. The price information refers to
price information of the products under their corresponding sale attributes.

When a product keyword is received, the price information of the product category
corresponding to the product keyword is displayed.

The present disclosure also discloses a data processing device based on the online
transaction platform. The device includes a search module, a categorization module, a price

calculation module, and a display module.
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The search module searches product information under a category from a database
according to category information. The product information includes product identification (ID)
and product price information.

The categorization module categorizes the products based on the product attributes and
sale attributes to obtain multiple product categories. The products under the same product
category have same or substantially similar product attributes and sale attributes. The sale
attributes are attributes other than the product attributes that affect the product prices.

The price calculation module applies one or more calculation algorithms to the products
under each category respectively to obtain price information that corresponds to each product
category. The one or more calculation algorithms include a clustering algorithm. The price
information refers to price information of the products under their corresponding sale attributes.

The display module displays the price information of a corresponding product category
when a product keyword is received.

In comparison to the present technology, the present disclosure has at least the following
advantages.

In the present disclosure, the product information under a certain category is searched
from the database and the products are categorized according to their product attributes and sale
attributes. The products under the same product category have same or substantially similar
product attributes and sale attributes. The sale attributes are attributes other than the product
attributes that affect the product prices. Thus, the obtained categories also take into
consideration the sale attributes that affect the products price information. One or more
calculation algorithms such as the clustering algorithm may be applied to the product categories

to obtain the average price information of the products. When receiving a user’s search query
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regarding a price of a product, the server of the online transaction platform may return the
calculated average price information to the user. The user obtains reasonable and true price
information so that the user need not request that the server conduct duplicate or repeated search
operations. The method or system running at the server of the online transaction platform also
improves the running speed and performance of the server. Certainly, an embodiment under the

present disclosure does not need to achieve all of the advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

To better illustrate embodiments of the present disclosure, the following is a brief
introduction of figures to be used in descriptions of the embodiments. It is apparent that the
following figures only relate to some embodiments of the present disclosure. A person of
ordinary skill in the art can obtain variations of the embodiments in the present disclosure
without creative efforts.

FIG. 1 shows a flow diagram of an example data processing method based on an online
transaction platform in accordance with a first example embodiment.

FIG. 2 shows an interface schematic diagram of the sales attributes and other fixed
properties of an example product “Lenovo I1300” in accordance with the first example
embodiment.

FIG. 3 shows a flow diagram of applying clustering analysis algorithm to products under
a product category to obtain the corresponding price information of each type of products in

accordance with the first example embodiment.
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FIG. 4 shows an interface schematic diagram of average price information of an example
product “Nokia 5230 under two sales attributes that are “Nationwide Guarantee” and “Shop
Guarantee” respectively.

FIG. 5 shows a flow diagram of an example data processing method based on an online
transaction platform in accordance with a second example embodiment.

FIG. 6, corresponding to FIG. 4, shows a trend diagram of the price information of the
example product “Nokia 5230 within the last 3 months.

FIG. 7 shows a flow diagram of exemplary calculating product average price information
of products under a second-level product category.

FIG. 8 shows a structured diagram of a first example data processing device based on the
online transaction platform in the first example embodiment.

FIG. 9 shows a structured diagram of a price calculation module in the first example data
processing device.

FIG. 10 shows a structured diagram of a second example data processing device based on

the online transaction platform in the first example embodiment.

DETAILED DESCRIPTION

To better illustrate embodiments of the present disclosure, the following is a brief
introduction of the figures to be used in descriptions of the embodiments. It is apparent that the
described embodiments only relate to some instead of all embodiments of the present disclosure.
A person of ordinary skill in the art can obtain other embodiments according to the described

embodiments in the present disclosure without creative efforts.
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The disclosed embodiments may be used in an environment or in a configuration of
universal computer systems or specialized computer systems. Examples include a personal
computer, a server computer, a handheld device or a portable device, a tablet device, a multi-
processor system, a microprocessor-based system, a set-up box, a programmable customer
electronic device, a network PC, a small-scale computer, a large-scale computer, and a
distributed computing environment including any system or device above.

The present disclosure may be described within a general context of computer-executable
instructions executed by a computer, such as a program module. Generally, a program module
includes routines, programs, objects, modules, data structure, computer-executable instructions
and etc., for executing specific tasks or implementing specific abstract data types. The disclosed
method and device may also be implemented in a distributed computing environment. In the
distributed computing environment, a task is executed by remote processing devices which are
connected through a communication network. In a distributed computing environment, the
program module may be located in storage media (which include storage devices) of local and/or
remote computers.

In the present disclosure, the product information under a certain category is searched
from the database and the products are categorized according to their product attributes and sale
attributes. The products under the same product category have same or substantially same
product attributes and sale attributes. The sale attributes are attributes other than the product
attributes that affect the product prices. Thus, the obtained categories also take into
consideration sale attributes that affect the product price information. One or more calculation
algorithms such as the clustering algorithm may be applied to the product categories to obtain the

average price information of the products. When receiving a user’s search query regarding a
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price of a product, the server of the online transaction platform may return the calculated average
price information to the user. The user obtains reasonable and true price information so that the
user need not request that the server conduct duplicate or repeated search operations. The
method or system of the present disclosure running at the server of the online transaction
platform also improves the running speed and performance of the server.

FIG. 1 shows a flow diagram of an example data processing method based on the online
transaction platform in a first example embodiment of the present disclosure.

At 101, product information under a category is searched from a database according to
category information. The product information includes product identification (ID) and product
price information.

In an embodiment, the database may store related transaction information that is involved
in the online transaction platform’s transactions. Such transaction information may include
product information, product transaction information, a seller’s information such as the seller’s
user information at the online transaction platform, etc. The product information may include
the product ID and the product price information, and may also include the product seller’s ID
such as the seller’s user ID at the online transaction platform. The product transaction
information may include sold price information, information relating to a number of sold
products, the seller’s user 1D, the buyer’s user ID. The seller’s user information may include the
seller’s credit information, a 30-day accumulated number of transactions, a number of online
products of the seller, information relating to bad rating, and etc. In the example embodiment,
the product information may include the product ID and the product price information.

The categories are the industry segment information after categorization of the products.

For example, the categories may include mobile phones, notebooks, facial creams, sun block
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creams, etc. The product, for example, may refer to an item that can be traded at the online
transaction platform.

At 102, the products are categorized according to the product attributes and sale attributes
to obtain multiple product categories. Products under the same product category have same or
substantially same product attributes and sale attributes. The sale attributes are attributes other
than the product attributes that affect the product prices.

After the product information under one category is obtained, the corresponding products
can be obtained according to the product IDs. The product attribute refers to a fixed attribute of
the product that is a fixed functional characteristic of the product.

For example, Nokia N73 is a type of product. Products with a same or substantially same
type of Nokia N73 have some of the fixed attributes of Nokia N73. For example, the brand
attribute is “Nokia”, the presentation style is “straight-type”, and the camera resolution is “3.2
MP” and etc. Although products with similar functional characteristics are generally considered
as under the same product type, the sale prices may differ due to other non-functional attributes
such as packaging. In addition to the functional characteristics, the same or substantially same
type of product may also have other attributes such as different prices, different package deals, or
different after-sales service, and even different levels of newness. All of such attributes are not
fixed attributes of the products.

The sale attributes are attributes other than the product attributes that affect the product
prices. In other words, the sale attributes are the remaining attributes, after exclusion of the fixed
attributes of the products, which may affect the price. For example, one type of cosmetic product

may have different kinds of sales packaging, and the capacity of each packaging will cause
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different sale prices. The other sale attributes such as the after-sale service type and cosmetics
volume will also cause different prices.

Therefore, one type of product may be further classified based on the sale attributes. For
example, a product such as “Da Bao cosmetic facial wash” has a sale attribute “volume”, and the
corresponding values of the sale attribute “volume” may be 300ml and 100ml. The sale prices of
these two will be different. However, their functional characteristics are actually the same
regardless of whether the volume is 300ml or 100ml.

FIG. 2 shows an interface schematic diagram of the sales attributes and the fixed
attributes of an example product “Lenovo 1300.”

In this example embodiment, the obtained average price is the price of one type of
product with same or substantially same product attributes and sale attributes.

At 103, one or more calculation analysis algorithms may be applied to the products under
cach category respectively to obtain price information that corresponds to each product category.
The one or more calculation algorithms include a clustering algorithm. The price information
refers to price information of the products under their corresponding sale attributes.

The clustering analysis algorithm may use a K-means algorithm. For example, the
clustering analysis algorithm (such as the K-means algorithm) may be used to cluster the product
price information to further select a biggest cluster after the clustering. The biggest cluster may
be combined with the neighboring clusters until a number of the elements in the combined
biggest cluster is greater than a predefined threshold. Then the average price information of the
product is obtained according to the price information in the biggest cluster.

The price information obtained in the example embodiment is the corresponding price

information of a type of product under its sales attributes. In practical application, even for a
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same type of product such as the Da Bao facial wash, the sales attributes may not be the same.
For example, the sales attribute of one type of product is 100ml, and the sales attribute of another
type of product is 300ml. Then the price information of these two types of Da Bao facial wash
products are not the same.

For example, FIG. 3 shows a flow diagram of applying clustering analysis algorithm to
products under a product category to obtain the corresponding price information of each type of
products.

At 301, the price information of the products under the product category is filtered
according to preset price range information.

After the product category is obtained, the product attributes and sales attributes of the
products in the product category are the same or substantially the same. However, it is not
necessary that the price of each product need to be considered. Therefore, price information
related to the products in the product category may be filtered. During filtering, the price ratio
range of the labeled prices may be predefined for the products with labeled price information.
For example, the upper limit may be set as 2 times the price, and the lower limit may be set as
0.5 times. Then the labeled price information is used to calculate the upper limit price and lower
limit price in the labeled price range information. The price information is filtered by using the
upper limit and lower limit price information.

For example, if the ratio of the number of products after filtering to the number of
products before filtering is lower than a predefined threshold, such filtering can be deemed
ineffective or invalid. For instance, such threshold may be set as 0.5. If after the filtering
process, more than half the products under the product category have been filtered out, then such

filtering process may not be an optimal process. Then the pre-filtered price information may still
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be used as the source data. If the ratio of the number of products after filtering to the number of
products before filtering is not lower than a predefined threshold, such filtering may be deemed
effective or valid. The filtered price information is used as the source data.

In addition, as products belong to a specific category such that Nokia N73 belongs to the
mobile phone category and the ThinkPad X100 belongs to the notebook category, each category
may be set a maximum price (price_max) and a minimum price (price_min) to define a valid
price information range. The price information that exceeds the defined price information range
may be deemed as invalid.

Thus, when products under a product category do not have the labeled price information,
the maximum and minimum price information of the products in the category may be predefined.
Different values may be defined based on the categories. For example, the mobile phone
category can have a minimum price of $100 and a maximum price of $10,000, and the notebook
computer category may have a minimum price of $100, and a maximum price of $50, 000. Such
price range can be used to filter the product price information in the category.

At 302, the price information contained in the product category is divided into several
clusters according to the clustering analysis algorithm and a preset number.

After the filtered product price information in the product category is obtained, the
clustering analysis algorithm (such as the K-means algorithm) is performed on each product
category to analyze the products into several, such as N, groups. The number N may be any
integer. For instance, N may be 10. Based on the principles of the K-means algorithm, the
clements in one cluster are neighboring elements, which means their price information are
relatively close in this embodiment. For example, for one product category, the product prices in

that product category are: 1, 102, 3, 4, 5, 100, 101, 104, and 8 respectively. Based on the

12
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clustering method in this embodiment, such price information can be divided into two clusters:
[1,3,4,5,8]and [102, 100, 101, 104].

At 303, the cluster that has the biggest number of price information is merged with the
neighboring clusters.

For example, after the clusters are obtained, the cluster that has the biggest number of
products is found. To ensure that the chosen clusters have enough number of elements and have
sufficient representation quality, the clusters neighboring the cluster that has the biggest number
of products are merged until the number of products after combination is larger than a preset
threshold. For instance, such threshold may be that the number of combined products occupies 5%
of the product category.

At 304, the average price information in the merged clusters is calculated based on the
multiple price information in the clusters after combination.

For example, the average price information may be based on the weighted average price
information or the arithmetic average price information.

After the average price information of one product category is obtained, one or more
product keywords of the product category may be associated with the average price information.
Such association may be stored in a database for future inquiry use.

At 104, when the one or more product keywords are received, the price information of
the product category that corresponds to the product keywords is displayed.

When the product keywords are received from the user’s query, the average price
information of the product category is searched according to the information of the product
keywords and presented to the user. For example, the average price information in this example

embodiment refers to the average price information of the product under a particular sales
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attribute.  For instance, FIG. 4 shows an interface schematic diagram of average price
information of an example product “Nokia 5230 under two sales attributes that are “Nationwide
Guarantee” and “Shop Guarantee” respectively.

In this embodiment, the categorization of the products is based on both the fixed attribute
and the sales attribute. As the sales attributes also has influence to the price information of the
products, in one example embodiment, after the products are categorized based on the sales
attribute, the clustering analysis method may be performed to calculate the average price
information of the products that satisfy both the fixed attribute and the sales attribute. This may
more reasonably reflect the price information of the product. Such method not only offers
convenience to the user to look up price information, but also reduces the number of interaction
operations and the repetitive inquiry operations between the user and the online transaction
platform. Further such method also increases the operation performance of the servers of the
online trading platform.

FIG. 5 shows a flow diagram of an example data processing method based on an online
transaction platform in accordance with a second example embodiment.

At 501, product information under a category is searched from a database according to
category information. The product information includes product identification (ID) and product
price information.

At 502, the product information is filtered. For example, the product information may be
filtered according to a fake product identification model to filter the product information of the
faked products.

This example embodiment includes applying the filtering process to the obtained product

information by using the fake product identification model. In a real application, some products
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may be off the shelf already, or some users maliciously publish false product information. Such
product information is not suitable to be used to calculate the product price information. Thus, a
trained fake product identification model may be used to filter the product information of the
fake products.

The fake product identification model may also be updated periodically.

At 503, the products are categorized at a first time according to the product IDs in the
product information to obtain multiple first-level product categories. The products in one first-
level product category have the same or substantially same product attributes.

The product attributes refer to the inherent fixed attributes of the product. When the
products are categorized at the first time according to the product attributes, the products are be
categorized into multiple first-level product categories. The products in one product category
have same or substantially same functions and characteristics. For example, the 300ml Da Bao
facial wash and the 100ml Da Bao facial wash belong to the same first-level product category,
but the Mary Kay soft facial cleanser belongs to another first-level product category.

At 504, the products in each of the multiple first-level product categories are categorized
at a second time according to the products’ sales attributes to obtain multiple second-level
product categories. The products in one second-level product category have the same or
substantially same sales attributes.

After the multiple first-level product categories are obtained, the products in the first-
level product categories need to be further categorized at the second time based on the products’
sales attributes. The products in each second-level product category have same or substantially
same sales attributes. For example, a first user’s product is the 300ml Da Bao facial wash, a

second user’s product is the 100ml Da Bao facial wash, and a third user’s product is the 300ml
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Da Bao facial wash. Although these three products belong to the same first-level product
category, during the product categorization at the second time, the first user and the third user’s
products will belong to one second-level category, while the second user’s product will belong to
another second-level product category.

At 505, the price information of the products under the second-level product category is
filtered according to preset price range information.

The preset price range information refers to the predefined price information upper limit
and price information lower limit. The price information of the products in one second-level
product category is filtered according to the preset price range information. The price
information of the products that are within the preset price range are retained. The price
information of the products that are outside the preset price range are excluded.

There can be different methods to perform the price filtering.

At Al, when the product in the product category does not have the labeled price
information, the preset price range information of the category to which the product belongs is
used for filtering purpose to obtain the price information set after filtering.

The labeled price information may be the manufacturer-labeled price information when
the product was released by the manufacturer. If the product does not have the manufacturer-
labeled price information, the product price information is filtered according to the preset price
range information of the category. The price information after filtering all fall under the scope of
the preset price range information.

At A2, when the product in the product category does have the labeled price information,

a preset price ratio range information of the category to which the product belongs is used to
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obtain a preset labeled price range information. The present labeled price range information is
used to filter the price information of the products in the product category.

When the products in the second-level category have the labeled price information, the
preset price ratio range information is used to calculate the labeled price range information of the
product in the product category. Further the labeled price range information is used to filter the
price information of the products in the second-level product category.

At A3, based on the filtered product price information, the filtering strength of the
filtering process is obtained to assess whether the filtering strength is lower than a predefined
threshold. If the result is “Yes,” then the price information prior to the filtering is used. If the
result is “No,” then the price information resulting from the filtering is used as the filtered price
information set.

There may be various methods to measure the filtering strength. For example, the
number of product price information after the filtering is divided by the number of product price
information prior to the filtering to obtain the filtering strength. The filtering strength is then
compared with a preset threshold. If the preset filtering strength is lower than the preset
threshold such as 0.5, the filtering may be deemed invalid as more than half of the product price
information has been filtered. If the filtering strength is higher than the preset threshold, the
price information after the filtering is used as the filtered price information set.

At 506, the filtered price information in the product category is grouped into multiple
price information clusters. Such grouping may be based on the clustering analysis algorithm and
the preset number of information clusters.

The price information in the second-level category is grouped into several clusters

according to the clustering analysis algorithm and the preset number of clusters. For example,
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the number of clusters is set as 10. There are also various clustering analysis algorithms. One
example of clustering process is described below.

At B1, a center point of an initial cluster is selected according to an average value of the
filtered price information set and the total preset number of clusters.

After the number of the price information clusters is obtained, the center point of the
initial cluster is selected according to the average value of the filtered price information set and
the total number of clusters. The purpose to select the initial cluster is to find the biggest cluster
among the clusters. The biggest cluster is the one with the biggest number of price information.
The biggest cluster information will be used as the basis to calculate the average price
information of the product category under the current sales attribute.

At B2, an iterative clustering is applied to the price information set until a convergence is
reached to obtain the required preset number of clusters based on the center point of the initial
cluster and the clustering analysis algorithm.

For example, the K-means algorithm may be used in the iterative clustering until the
convergence is reached to obtain the required preset number of clusters.

At B3, the clusters with a sufficient number of price information are selected from the
cluster set as the finally obtained multiple clusters.

From the collection of the clusters, the clusters with a sufficiently big number of price
information are selected as the finally obtained number of clusters to be used in the succeeding
calculation of price information.

At 507, from the obtained multiple clusters, the cluster that has the biggest number of
price information is merged with the neighboring clusters.

There are various merging methods. One example of merging method is described below.

18
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At C1, the multiple clusters are sorted according to the center point value of each cluster.
The biggest cluster with the biggest number of price information is also obtained from the
multiple clusters.

When the clusters are merged, the biggest cluster with the biggest number of price
information is searched according to the center point value of each cluster.

At C2, the neighboring clusters of the biggest cluster are merged according to the sorting
order until the number of price information in the biggest cluster reaches a preset threshold.

According to the sorting order, the neighboring clusters of the biggest cluster are merged
with the biggest cluster until the number of price information in the biggest cluster reaches a
preset threshold.

At 508, the average price information in the merged clusters is calculated based on the
multiple price information in the clusters after the merger.

There are various calculation methods. One example of calculation method is described
below.

At D1, it is determined whether the product reference price information is set up. If the
result is “Yes,” then operations at D2 are performed. If the result is “No,” then operations at D3
are performed.

At D2, if the number of the one or more clusters is more than 1, the one or more clusters
are sorted based on the center point value of each cluster. The second cluster may be the finally
obtained cluster. If the number of the price information in the second cluster is more than a ratio,
such as 0.4 times, of the total number of price information in the finally obtained cluster, the
average price information of the second cluster is the average price information of the product

category.
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At D3, the weighted average price information of the merged cluster is calculated based
on the multiple price information in the cluster.

At 509, when one or more product keywords are received, the average price information
of the product category that corresponds to the product keywords is displayed.

In addition, in another embodiment, the flow diagram may further include 510.

At 510, the obtained average price information in one or more fixed time periods is
represented in a chart such as a diagram of curves.

FIG. 6, corresponding to FIG. 4, shows a trend diagram of the price information of the
example product “Nokia 5230 within the last 3 months.

The described operations in this embodiment not only improve the operational
performance of the server but also display the price information of one product to the user by
using a trend diagram. The applicable clustering analysis algorithm such as the K-means
algorithm may further improve the accuracy of the calculation of the average price information.
The accuracy of user’s searching product price is further improved and thus the operational
performance of the servers is further improved too.

To provide further illustration and detailed examples, FIG. 7 shows a flow diagram of
exemplary calculating product average price information of products under a second-level
product category. The example below focuses on the calculation process of the average price
information after the second-level category is obtained.

At 701, when the product in the product category does have the labeled price information,
a preset price ratio range information of the category to which the product belongs is used to
obtain a preset labeled price range information. The present labeled price range information is

used to filter the price information of the products in the product category.
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For example, for a certain product, there is # number of product items. Their price

<A::{aqy Aystets an}

information set is represented as A represents the information set. a,

represents price information of the n-th product item. For products with labeled price
information, the price information may be filtered by using the labeled price information ~ ™' .
. . . |:S10w’ S h) .
The predefined price ratio range, for example, is represented as §/ . The labeled price
. [}LW’ I?ﬁh) :
range, for example, is represented as €1/ that may be calculated by using the labeled

price information ™ | where P, = When the products in the

% = %k
Pref Slow > Phigh_ Pref Shigh )

P, P.
product category have labeled price information, the labeled price range [ fow hlgh)can be

used to filter the price information in order to obtain the filtered price information cluster

P

low’

A4, :{ai|aie B.. | i:1---n} S , S
represented as Aer : ! [ hgh] . For instance, [ low hlgh) may

have a value of [0.5, 2).

At 702, based on the filtered product price information, the filtering strength of the
filtering process is obtained to assess whether the filtering strength is lower than a predefined
threshold. If the result is “Yes,” then the price information prior to the filtering is used and the
operations at 702 will be performed. If the result is “No,” then the price information after the
filtering is used as the filtered price information set and the operations at 704 will be performed.

For example, the filtering strength is calculated based on the obtained price information

s=Size (4,)/Size (D

cluster, where the formula is: . If the filtering strength s is lower than a

valid threshold SVahd , then the filtering process based on the labeled price information is

21



10

15

20

WO 2012/061301 PCT/US2011/058612

considered a failure, and the price information before the filtering will be used In other words,

Ay =4 . For instance, S may have a value of 0.5

At 703, when the product in the product category does not have the labeled price
information or the filtering using the labeled price information fails, the preset price range
information of the category to which the product belongs is used for filtering purpose to obtain
the price information set after filtering.

When the products in a product category do not have labeled price information, or the
filtering process using the labeled price information is a failure, the predefined higher and lower
limits of the price range information of the category where the products belong can be used to
filter the data.

For example, for the category where the products belong, the higher and lower limits of

[CR,. CR,,]

the price range are represented as , where Cho represents the lower limit of the

price, and Chign represents the higher limit of the price. The higher and lower limits of the
prices are used to determine the effective price range for the products under the category. If the
price information of the products exceeds the price range, such price information may be deemed

invalid price information. The finally obtained price information set is represented as

A, = {ai |ai € [CPlOW,

CPy | i=1---n}

At 704, a center point of an initial cluster is selected according to an average value of the
price information set after filtering and the total preset number of clusters.

For example, in the actual calculation process, the center point of the initial cluster will
be selected based on the average value in the price information cluster. If m is defined as the

total number of preset clusters, the location of the center point is represented as:
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C={ci|Center (¢;)=21*E(Aref)/m,i=1;.., m}

At 705, an iterative clustering is applied to the price information set until a convergence
is reached to obtain the required preset number of clusters based on the center point of the initial
cluster and the clustering analysis algorithm.

For example, in actual application, the iterative clustering may be done by using the K-

MEANS calculation method, and during convergence, a collection of clusters represented as

©s can be obtained. In this operation, for example, the criteria for assessing the iteration

convergence may be that the sum of the square of the distance between the two center points

resulting from the two iterations is smaller than a threshold "4, For instance, after undergoing

C

K number of iterations, the center points of the two closest center point clusters, Cer k are

m
2
Z<Ck—1. i~ C i) <lysrCy, i € Ck—l’ck € Ck

i
E

obtained. After it is determined that the following criteria = is

satisfied, G becomes the collection of the clusters Cfﬁ‘S. In the above criteria, for example,

t,. =0.00001

At 706, the clusters with a sufficient number of price information are selected from the
cluster set as the finally obtained multiple clusters.
The clusters with the sufficiently large number of price information are to be retained,

which is represented as Cyeep={ci|Count(ci) >ty * X2 Count (c;), ¢ €C}.

For example, the threshold i may be defined as 0.05.
At 707, the multiple clusters are sorted according to the center point value of each cluster.
The biggest cluster with the biggest number of price information is also obtained from the

multiple clusters.
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The kept multiple clusters are sorted based on the center point values to find the cluster

b with the biggest number of elements.

At 708, the neighboring clusters of the biggest cluster are merged according to the sorting
order until the number of price information in the biggest cluster reaches a preset threshold.

For example, the neighboring clusters on the left and right sides of the biggest cluster is

merged with the biggest cluster until a ratio of the total number of price information in the

merged biggest cluster is higher than the threshold <!. In other words, the following criterion is

satisfied:

Cmain = {ck | Lk=1 Count (c ) > tey * X2, Count (¢;);k € [Lr],b € [L,7]}

For instance, the threshold Loy may be defined as 0.05.

At 709, it is determined whether the product reference price information is set up for the
products in the product category. If the result is “Yes,” then operations at 710 are performed. If
the result is “No,” then operations at 711 are performed.

At 710, if the number of the one or more clusters is more than 1, the one or more clusters
are sorted based on the center point value of each cluster. For example, the second cluster may
be the finally obtained cluster. If the number of the price information in the second cluster is
more than a ratio, such as 0.4 times, of the total number of price information in the finally
obtained clusters, the average price information of the second cluster is the average price
information of the product category.

For example, if the reference price information has been established for the products in

. C . .
the product category, the number of clusters in %@ is larger than 1, the collection of clusters are

sorted based on the number of price information in the clusters. If the second cluster after the

24



10

15

20

WO 2012/061301 PCT/US2011/058612

sorting belongs to Ckeep , and the number of price information in the second cluster is 0.4 times
greater than the total number of price information in the collection of clusters, then the average
price information of the second cluster is used as the reference price of the product category.

At 711, the weighted average price information of the merged cluster is calculated based

on its contained multiple price information.

For example, the clusters in ~ ”¥" are used to calculate the weighted average:

Count(c;) m — |i - b|
=1 2oy i ()
|i _ bl Cmain

Price = —
T_1 Count (c;) * (

m )
Here, I and r, refer to the left border and right border respectively of the finally retained

cluster after the clusters are sorted in ascending order based on the center point values.

) a. .
Count(c;) refers to the total number of elements in the cluster.  */ refers to the cluster element,

which means price information in this example. b refers to the central cluster with the largest
number of elements. In this example, m = 10. For example, if after clustering, the sixth cluster
is found to have the largest number of elements, the neighboring clusters on the left and right of
the sixth clusters are merged with the sixth cluster until the number of price information in the
merged cluster is sufficiently large. For example, assuming that the position of the cluster at the
left border is 3, and the position of the cluster at the right border is 8, then these values can be
substituted into the above formula to calculate the average price information of the current
product category under its sales attributes.

The calculated average price information in this example is the product’s average price

information under its sales attributes. In the example, the calculated product average price
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information combines the product’s labeled price information and the transaction price
information on the online transaction platform. The application of the clustering analysis method
to the product price information can make the price information realistically reflecting the
product’s reasonable price information. In addition, the filtering of fake product information also
improves the reasonableness of the calculated product price.

The above example methods, for purpose of convenience, are described as a series of
operations. One of ordinary in the art would appreciate that this disclosure may not be limited to
the sequence of the described operations. According to the present disclosure, the operations
may take other sequences. Some or all of the operations may also occur simultaneously or
substantially simultaneously. One of ordinary skill in the art would also appreciate that some
operations or modules are not necessary for some embodiments.

Corresponding to the data processing method based on the online transaction platform in
the first example method embodiment, FIG. 8 shows a structured diagram of a first example data
processing device 800 based on the online transaction platform in the first example embodiment.

In one embodiment, the device 800 may include, but is not limited to, one or more
processors 802 and memory 804. The memory 804 may include computer-readable media in the
form of volatile memory, such as random-access memory (RAM) and/or non-volatile memory,
such as read only memory (ROM) or flash RAM. The memory 504 is an example of computer-
readable media.

Computer-readable media includes volatile and non-volatile, removable and non-
removable media implemented in any method or technology for storage of information such as
computer-executable instructions, data structures, program modules, or other data. Examples of

computer storage media includes, but is not limited to, phase change memory (PRAM), static
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random-access memory (SRAM), dynamic random-access memory (DRAM), other types of
random-access memory (RAM), read-only memory (ROM), electrically erasable programmable
read-only memory (EEPROM), flash memory or other memory technology, compact disk read-
only memory (CD-ROM), digital versatile disks (DVD) or other optical storage, magnetic
cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices, or any other
non-transmission medium that can be used to store information for access by a computing device.
As defined herein, computer-readable media does not include transitory media such as modulated
data signals and carrier waves.

The memory 804 may store therein program units or modules and program data. In one
embodiment, the modules may include a search module 810, a categorization module 820, a
price calculation module 830, and a display module 840.

These modules may therefore be implemented in software that can be executed by the
one or more processors 802. In other implementations, the modules may be implemented in
firmware, hardware, software, or a combination thereof.

The search module 810 searches product information under a category from a database
according to category information. The products information includes product identifications
(IDs) and product price information.

The categorization module 820 categorizes the products according to the product
attributes and sale attributes to obtain multiple product categories. The products under the same
product category have same or substantially similar product attributes and sale attributes. The
sale attributes are attributes other than the product attributes that affect the product prices.

The price calculation module 830 applies one or more calculation analysis algorithms to

the products under each category respectively to obtain price information that corresponds to
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cach product category. The one or more calculation algorithms include a clustering algorithm.
The price information refers to price information of the products under their corresponding sale
attributes.

The display module 840, when one or more product keywords are received, displays the
price information of the product category that corresponds to the product keywords.

As shown in FIG. 9, the price calculation module 830 may further include a filtering sub-
model 901, a grouping sub-module 902, a merger sub-module 903, and a calculation sub-module
904.

The filtering sub-module 901 filters the price information of the products under one
product category according to preset price range information.

The filtering sub-module 901 may be configured with many methods and/or
embodiments to filter the price information. For example, the filtering sub-module 901 may also
include a first filtering sub-module, a second filtering sub-module, and a determination sub-
module.

The first filtering sub-module, when the product in the product category does not have
the labeled price information, filters the price information according to the preset price range
information of the category to which the product belongs to obtain the price information set after
filtering.

The second filtering sub-module, when the product in the product category does have the
labeled price information, obtains preset labeled price range information according to the preset
price ratio range information of the category to which the product belongs to, and filters the price

information by using the present labeled price range information.
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The determination sub-module, based on the filtered product price information, obtains
the filtering strength of the filtering process and assesses whether the filtering strength is lower
than a predefined threshold. If the result is “Yes,” then the price information prior to the filtering
is used. If the result is “No,” then the price information resulting from the filtering is used as the
filtered price information set.

The grouping sub-module 902 groups the filtered price information in the product
category into multiple price information clusters. Such grouping may be based on the clustering
analysis algorithm and the preset number of information clusters.

The grouping sub-module 902 may be configured with many methods and/or
embodiments to group the filtered price information. For example, the grouping sub-module 902
may further include a selection sub-module, a clustering sub-module, and a cluster obtaining
sub-module.

The selection sub-module selects a center point of an initial cluster according to an
average value of the filtered price information set and the total preset number of clusters.

The clustering sub-module applies an iterative clustering to the price information set until
a convergence is reached to obtain the required preset number of clusters based on the center
point of the initial cluster and the clustering analysis algorithm.

The cluster obtaining sub-module selects clusters with a sufficient number of price
information from the cluster set as the finally obtained multiple clusters.

The merger sub-module 903, from the obtained multiple clusters, merges the cluster that

has the biggest number of price information with the neighboring clusters.
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The merger sub-module 903 may be configured with many methods and/or embodiments
to merge the clusters. For example, the merger sub-module 903 may further include a sorting
sub-module and a merging sub-module.

The sorting sub-module sorts the multiple clusters according to the center point value of
cach cluster and obtains the biggest cluster with the biggest number of price information from
the multiple clusters.

The merging sub-module merges the neighboring clusters of the biggest cluster with the
biggest cluster according to the sorting order until the number of price information in the biggest
cluster reaches a preset threshold.

The calculation sub-module 904 calculates the average price information in the merged
clusters based on the multiple price information in the clusters after the merger.

The calculation sub-module 904 may be configured with many methods and/or
embodiments to calculate the average price information.

For example, the calculation sub-module 904 may determine whether the product
reference price information is set up. If the result is “Yes,” and if the number of the one or more
clusters is more than 1, the one or more clusters are sorted based on the center point value of
cach cluster. The second cluster may be the finally obtained cluster. If the number of the price
information in the second cluster is more than a ratio, such as 0.4 times, of the total number of
price information in the finally obtained cluster, the average price information of the second
cluster is the average price information of the product category.

If the result is “No,” then the weighted average price information of the merged cluster is

calculated based on the multiple price information in the cluster.
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The device and/or one or more modules in the exemplary embodiment can be integrated
into the online transaction platform server, or can be set up as a stand-alone entity that is
connected to the online transaction platform server. When the method in the present disclosure is
implemented through software, it can be included as an add-on functionality in the online
transaction platform server, and can also be implemented as an independent program storing on
computer-readable media. The present disclosure does not set a limit on the form of
implementation for the method, device, and/or modules.

The device disclosed in the exemplary embodiment may more accurately and reasonably
reflect the price information of the product. This will simplify the user’s process of searching for
price information, and meanwhile it will decrease the user’s frequency of interaction with the
online transaction platform server and the repetitive queries, thereby improving the online
transaction platform server’s operational function.

Corresponding to the data processing method based on the online transaction platform in
the second example method embodiment, FIG. 10 shows a structured diagram of a second
example data processing device 1000 based on the online transaction platform in the first
example embodiment.

In one embodiment, the device 1000 may include, but is not limited to, one or more
processors 802 and memory 804.

The memory 804 may store therein program units or modules and program data. In one
embodiment, the modules may include a search module 810, a fake product identification model
module 1002, a categorization module 820, a price calculation module 830, a corresponding

relationship storage module 1004, and a display module 840.
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These modules may therefore be implemented in software that can be executed by the
one or more processors 802. In other implementations, the modules may be implemented in
firmware, hardware, software, or a combination thereof.

The search module 810 searches product information under a category from a database
according to category information. The products information includes product identifications
(IDs) and product price information.

The fake product identification model module 1002 filters the products by using one or
more fake product identification models to filter the production information of the fake products.

The categorization module 820 may further include a first categorization sub-module
1006 and a second categorization sub-module 1008.

The first categorization sub-module 1006 categories the products at a first time according
to the product ID in the product information to obtain multiple first-level product categories.
The products in one first-level product category have the same or substantially same product
attributes.

The second categorization sub-module 1008 categorizes the products in each of the
multiple first-level product categories at a second time according to the products’ sales attributes
to obtain multiple second-level product categories. The products in one second-level product
category have the same or substantially same sales attributes.

The price calculation module 830 applies one or more calculation analysis algorithms to
the products under each category respectively to obtain price information that corresponds to
cach product category. The one or more calculation algorithms include a clustering algorithm.

The corresponding relationship storage module 1004 stores the corresponding

relationships between the product information and the calculated price information.
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The display module 840, when one or more product keywords are received, displays the
average price information of the product category that corresponds to the product keywords.

In addition, the present disclosure also provides an online transaction platform server.
The one or more processors and/or computer-readable media of the server may be integrated
with any part of the device or any device as disclosed in the present disclosure.

The various exemplary embodiments are progressively described in the present
disclosure. Same or similar portions of the exemplary embodiments can be mutually referenced.
Each exemplary embodiment has a different focus than other exemplary embodiments. In
particular, the exemplary system embodiments are described in a relatively simple manner
because of its fundamental correspondence with the exemplary method embodiments. Details
thereof can be referred to related portions of the exemplary method embodiments.

Finally, it is noted that any relational terms such as “first” and “second” in the present
disclosure are only meant to distinguish one entity from another entity or one operation from
another operation, but not necessarily request or imply existence of any real-world relationship
or ordering between these entities or operations. Moreover, it is intended that terms such as
“include”, “have” or any other variants mean non-exclusively “comprising”. Therefore,
processes, methods, articles or devices which individually include a collection of features may
include not only those features, but may also include other features that are not listed, or any
inherent features of these processes, methods, articles or devices. Without any further limitation,
a feature defined within the phrase “include a ...” does not exclude the possibility that process,
method, article or device that recites the feature may have other equivalent features.

The clustering methods and systems provided by in the present disclosure have been

described in details above. The above exemplary embodiments are employed to illustrate the
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concept and implementation of the present disclosure. The exemplary embodiments are
provided to facilitate understanding of the methods and respective core concepts of the present
disclosure. Based on the concepts of this disclosure, one of ordinary skill in the art may make
modifications to the practical implementation and application scopes. In conclusion, the content

of the present disclosure shall not be interpreted as limitations of this disclosure.
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CLAIMS

What 1s claimed is:

1. A method for data processing based on an online transaction platform, performed by one
or more processors configured with computer-executable instructions, the method comprising:

searching product information of one or more products under one or more categories
from a database according to category information of the one or more categories;

categorizing the products according to product attributes and sale attributes of the
products to obtain multiple product categories; and

applying a clustering analysis algorithms to products under each product category

respectively to calculate price information that corresponds to each product category.
2. The method as recited in claim 1, further comprising when one or more product
keywords are received, displaying the price information of a product category that corresponds to

the one or more product keywords.

3. The method as recited in claim 1, wherein the product information includes product

identification (ID) and product price information.

4. The method as recited in claim 1, wherein the products under one product category have

same or substantially similar product attributes and sale attributes.

5. The method as recited in claim 4, wherein the sale attributes are attributes other than

product attributes that affect product prices.
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6. The method as recited in claim 1, wherein the price information includes price

information of the products under their corresponding sale attributes.

7. The method as recited in claim 1, further comprising prior to categorizing the products,
filtering the product information by using a fake product identification model to filter product

information of faked products.

8. The method as recited in claim 1, further comprising after applying the clustering
analysis algorithms to products under each category respectively to obtain price information that
corresponds to each product category, storing corresponding relationships between the product

information and the obtained price information.

9. The method as recited in claim 1, wherein categorizing the products according to product
attributes and sale attributes of the products to obtain multiple product categories comprises:

categorizing the products at a first time according to product IDs in the product
information to obtain multiple first-level product categories, products in one first-level product
category having same or substantially same product attributes; and

respectively categorizing products in each of multiple first-level product categories at a
second time according to the products’ sales attributes to obtain multiple second-level product
categories, products in one second-level product category having same or substantially same

sales attributes.

10.  The method as recited in claim 1, wherein applying the clustering analysis algorithms to
products under each category respectively to calculate price information that corresponds to each
product category comprises:

filtering price information of products under a product category according to preset price

range information;
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grouping filtered price information of the product category into multiple price
information clusters based on the clustering analysis algorithm and a preset number of
information clusters;

merging, from obtained multiple clusters, a cluster that has a biggest number of price
information with neighboring clusters; and

calculating average price information in the merged clusters based on multiple price

information in clusters after the merger.

I1. The method as recited in claim 10, wherein the filtering price information of products
under the product category according to preset price range information comprises:

when products in the product category do not have labeled price information, using preset
price range information of the category to filter to obtain a price information set after filtering;

when the products in the product category have labeled price information, obtaining a
preset labeled price range information based on preset price ratio range information, and filtering
the price information based on the preset labeled price range information;

based on the filtered product price information, obtaining filtering strength of the filtering
process to assess whether a filtering strength is lower than a predefined threshold;

if an assessment result is positive, using the price information before the filtering; and

if the assessment result is negative, using the price information after the filtering.

12.  The method as recited in claim 10, wherein grouping the filtered price information in
product category into multiple price information clusters based on the clustering analysis
algorithm and the preset number of information clusters comprises:

selecting a center point of an initial cluster according to an average value of the price

information set after filtering and the preset number of clusters;
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applying an iterative clustering to the price information set until a convergence is reached
to obtain the required preset number of clusters based on the center point of the initial cluster and
the clustering analysis algorithm; and

selecting clusters with sufficient number of price information from the multiple clusters

as finally obtained multiple clusters.

13.  The method as recited in claim 10, wherein merging, from obtained multiple clusters, the
cluster that has the biggest number of price information with neighboring clusters comprises:
sorting the multiple clusters according to the center point value of each cluster and
obtaining the biggest cluster with the biggest number of price information; and
merging neighboring clusters with the biggest cluster according to a sorting order until a

number of price information in the merged biggest cluster reaches a preset threshold.

14.  The method as recited in claim 10, wherein calculating the average price information in
the merged clusters based on multiple price information in clusters after the merger comprises:
determining whether product reference price information is set up for the products in the
product category;
if a result of the determining is positive, and if a number of clusters is more than one,
sorting the clusters based on a center point value of each cluster; and
when a second cluster is obtained and the number of price information in the
second cluster is more than a preset ratio of a total number of price information in the
finally obtained clusters, using average price information of the second cluster as the
average price information of the product category; and
if the result of the determining is negative, calculating weighted average price

information of merged cluster based on its contained multiple price information.
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15. A device for data processing based on an online transaction platform, the device
comprising:

one or more processors communicatively coupled to memory, the memory storing the
following modules, which are executable on the one or more processors:

5 a search module that searches product information of one or more products under
one or more categories from a database according to category information, the product
information including product identification (ID) and product price information;

a categorization module that categorizes the products according to the product
attributes and sale attributes to obtain multiple product categories, the products under one
10 product category having same or substantially similar product attributes and sale
attributes, the sale attributes being attributes other than the product attributes that affect
the product prices;
a price calculation module that applies one or more calculation analysis
algorithms to the products under each product category respectively to obtain price
15 information that corresponds to each product category, the one or more calculation
algorithms including a clustering algorithm, the price information referring to price
information of the products under their corresponding sale attributes; and
a display module that, when one or more product keywords are received, displays
the price information of the product category that corresponds to the product keywords.
20
16.  The device as recited in claim 15, the price calculation module comprising:
a filtering sub-module that filters the price information of the products under one product
category according to preset price range information;
a grouping sub-module that groups the filtered price information in the product category
25  into multiple price information clusters based on the clustering analysis algorithm and the preset

number of information clusters;
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a merger sub-module that, from the obtained multiple clusters, merges a cluster that has a
biggest number of price information with its neighboring clusters; and
a calculation sub-module that calculates average price information in the merged clusters

based on multiple price information contained in the clusters after the merger.

17.  The device as recited in claim 16, wherein the merger sub-module comprising:

a sorting sub-module that sorts the multiple clusters according to a center point value of
cach cluster and obtains the biggest cluster with the biggest number of price information from
the multiple clusters; and

a merging sub-module that merges the neighboring clusters of the biggest cluster with the
biggest cluster according to the sorting order until the number of price information in the biggest

cluster reaches a preset threshold.

18.  The device as recited in claim 15, further comprising a fake product identification model
module that filters the products by using one or more fake product identification models to filter

production information of fake products.

19.  The device as recited in claim 15, further comprising a corresponding relationship storage
module that stores corresponding relationships between the product information and the

calculated price information.

20.  One or more computer-readable media comprising computer-executable instructions

executable by one or more processors that, when executed by the one or more processors, cause

the one or more processors to perform operations comprising:
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searching product information of one or more products under one or more categories
from a database according to category information of the one or more categories, the product
information including product identification (ID) and product price information, products under
one product category having same or substantially similar product attributes and sale attributes,
5 the sale attributes are attributes other than product attributes that affect product prices, the price
information including price information of the products under their corresponding sale attributes;
using a fake product identification model to filter product information of faked products;
categorizing the products after the filtering according to product attributes and sale
attributes of the products to obtain multiple product categories, the categorizing including:

10 categorizing the products at a first time according to product IDs in the product
information to obtain multiple first-level product categories, products in one first-level
product category having same or substantially same product attributes; and

respectively categorizing products in each of multiple first-level product
categories at a second time according to products’ sales attributes to obtain multiple

15 second-level product categories, products in one second-level product category having
same or substantially same sales attributes;
applying a clustering analysis algorithms to products under each category respectively to

calculate price information that corresponds to each product category; and
when one or more product keywords are received, displaying the price information of a

20 product category that corresponds to the one or more product keywords.
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SEARCH PRODUCT INFORMATION UNDER CATEGORY FROM DATABASE 101

ACCORDING TO CATEGORY INFORMATION. PRODUCT INFORMATION a

INCLUDES PRODUCT IDENTIFICATION (ID) AND PRODUCT PRICE
INFORMATION.

\\ 4
( )

CATEGORIZE PRODUCTS ACCORDING TO PRODUCT ATTRIBUTES AND SALE
ATTRIBUTES TO OBTAIN MULTIPLE PRODUCT CATEGORIES. PRODUCTS UNDER | 102
SAME PRODUCT CATEGORY HAVE SAME OR SUBSTANTIALLY SIMILAR PRODUCT

ATTRIBUTES AND SALE ATTRIBUTES. SALE ATTRIBUTES ARE ATTRIBUTES

OTHER THAN PRODUCT ATTRIBUTES THAT AFFECT PRODUCT PRICES.

l

4 )
APPLY CLUSTERING ANALYSIS ALGORITHMS TO PRODUCTS UNDER EACH
CATEGORY RESPECTIVELY TO CALCULATE PRICE INFORMATION THAT
CORRESPONDS TO EACH PRODUCT CATEGORY. PRICE INFORMATION REFERS
TO PRICE INFORMATION OF THE PRODUCTS UNDER THEIR CORRESPONDING

SALE ATTRIBUTES.
\, v

103

WHEN PRODUCT KEYWORDS ARE RECEIVED, DISPLAY PRICE INFORMATION OF 104
PRODUCT CATEGORY THAT CORRESPONDS TO PRODUCT KEYWORDS.
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PrRODUCT NAME: LENOVO
1300

ON-MARKET TIME: YEAR
2009

APPEARANCE: FLAT

Bopy coLor: GoLD/WHITE/

PINK
CAMERA: 1.3 M

STORAGE: TF (MICRO SD)
CARD

AFTER-SALE SERVICE:
NATIONAL GUARANTEE

BRAND NAME: LENOVO
ON-MARKET MONTH: JuLY

SCREEN SIZE: 2.4 INCH

MOBILE SERVICE: PACKAGE
1, STANDARD SERVICE

SMARTPHONE: NO

MobEL: 1300

NETWORK TYPE: GSM

SCREEN COLOR: 260K

RING: MP3 RING

OPERATION SYSTEM: NO

ADVANCED FUNCTION: MP3 CONDITION: NEW

PRODUCT PRICE RANGE:
BeLow $1,000
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FILTER PRICE INFORMATION OF PRODUCTS UNDER PRODUCT CATEGORY
ACCORDING TO PRESET PRICE RANGE INFORMATION.
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301
=

DIVIDE PRICE INFORMATION CONTAINED IN PRODUCT CATEGORY INTO
SEVERAL CLUSTERS ACCORDING TO CLUSTERING ANALYSIS ALGORITHM AND
PRESET NUMBER.

r

MERGE CLUSTER THAT HAS BIGGEST NUMBER OF PRICE INFORMATION WITH
NEIGHBORING CLUSTERS.

\

302
e

303
-

\,

CALCULATE AVERAGE PRICE INFORMATION IN MERGED CLUSTERS BASED ON
THE MULTIPLE PRICE INFORMATION IN THE CLUSTERS AFTER COMBINATION.

y
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Nokia 5230 S60 TOUCH SYSTEM EmMBEDDED GPS INPUT PEN REPLICABLE
COLOR COVER

[REFERENCE PRICE: NATIONAL WARRANTY $1,356.00 /

SHOP GUARANTEE $1050.00 ] PRICE TREND

WEEKLY SALES: 6416 (TOTALLY 7414 SELLERS)

RANKING: NO. 1 SELLERS FOR CELL PHONE CATEGORY / UP O POSITION IN
THIS WEEK
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\
SEARCH PRODUCT INFORMATION UNDER CATEGORY FROM DATABASE ACCORDING TO CATEGORY

INFORMATION. PRODUCT INFORMATION INCLUDES PRODUCT IDENTIFICATION (ID) AND PRODUCT
PRICE INFORMATION.

v

4 )
FILTER PRODUCT INFORMATION ACCORDING TO FAKE PRODUCT IDENTIFICATION MODEL TO FILTER

\ PRODUCT INFORMATION OF FAKED PRODUCTS. y

v

4 )
CATEGORIZE PRODUCTS AT FIRST TIME ACCORDING TO PRODUCT IDS IN THE PRODUCT INFORMATION

TO OBTAIN MULTIPLE FIRST-LEVEL PRODUCT CATEGORIES. PRODUCTS IN ONE FIRST-LEVEL PRODUCT

\ CATEGORY HAVE SAME OR SUBSTANTIALLY SAME PRODUCT ATTRIBUTES. y

v

-
CATEGORIZE PRODUCTS IN EACH OF MULTIPLE FIRST-LEVEL PRODUCT CATEGORIES AT SECOND TIME

ACCORDING TO PRODUCTS’ SALES ATTRIBUTES TO OBTAIN MULTIPLE SECOND-LEVEL PRODUCT
CATEGORIES. PRODUCTS IN ONE SECOND-LEVEL PRODUCT CATEGORY HAVE THE SAME OR
\_ SUBSTANTIALLY SAME SALES ATTRIBUTES. y
4 )
FILTER PRICE INFORMATION OF PRODUCTS UNDER SECOND-LEVEL PRODUCT CATEGORY ACCORDING TO

\ PRESET PRICE RANGE INFORMATION. y

v

~
GROUP FILTERED PRICE INFORMATION IN PRODUCT CATEGORY INTO MULTIPLE PRICE INFORMATION
CLUSTERS BASED ON CLUSTERING ANALYSIS ALGORITHM AND PRESET NUMBER OF INFORMATION
CLUSTERS. y
f ™)
MERGE, FROM OBTAINED MULTIPLE CLUSTERS, CLUSTER THAT HAS BIGGEST NUMBER OF PRICE
\ INFORMATION WITH NEIGHBORING CLUSTERS. y
e ™
CALCULATE AVERAGE PRICE INFORMATION IN MERGED CLUSTERS BASED ON MULTIPLE PRICE
\ INFORMATION IN CLUSTERS AFTER THE MERGER. 4
4 N
WHEN PRODUCT KEYWORDS ARE RECEIVED, DISPLAY AVERAGE PRICE INFORMATION OF PRODUCT
\ CATEGORY THAT CORRESPONDS TO PRODUCT KEYWORDS. y
e )
REPRESENT OBTAINED AVERAGE PRICE INFORMATION IN FIXED TIME PERIOD IN CHART SUCH AS A
\ DIAGRAM OF CURVE. y
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WHEN PRODUCT IN PRODUCT CATEGORY HAS LABELED PRICE INFO, OBTAIN PRESET LABELED 701
PRICE RANGE INFO (PRI) BASED ON PRESET PRICE RATIO RANGE INFO AND FILTER PRICE INFO
BASED ON PRESET LABELED PRI.

702

BASED ON FILTERED PRODUCT PRICE INFO,
OBTAIN FILTERING STRENGTH OF FILTERING PROCESS TO ASSESS WHETHER FILTERING
STRENGTH IS LOWER THAN PREDEFINED THRESHOLD.

Y

-~ R
WHEN PRODUCT IN THE PRODUCT CATEGORY DOES NOT HAVE LABELED PRICE INFO OR FILTERING /— 703
USING LABELED PRICE INFO FAILS, USE PRESET PRI OF CATEGORY TO FILTER TO OBTAIN PRICE
\_ INFO SET AFTER FILTERING. 4
4 ) — 704
a| SELECT CENTER POINT OF INITIAL CLUSTER ACCORDING TO AVERAGE VALUE OF PRICE INFO SET
\ AFTER FILTERING AND TOTAL PRESET NUMBER OF CLUSTERS. 4
~
APPLY ITERATIVE CLUSTERING TO PRICE INFO SET UNTIL CONVERGENCE IS REACHED TO OBTAIN /_ 705
PRESET NUMBER OF CLUSTERS BASED ON CENTER POINT OF INITIAL CLUSTER AND CLUSTERING
\_ ANALYSIS ALGORITHM. 4
) — 706
SELECT CLUSTERS WITH SUFFICIENT NUMBER OF PRICE INFO FROM CLUSTER SET AS FINALLY
\ OBTAINED MULTIPLE CLUSTERS 4
4 h 707
SORT MULTIPLE CLUSTERS ACCORDING TO CENTER POINT VALUE OF EACH CLUSTER AND OBTAIN
\ THE BIGGEST CLUSTER WITH BIGGEST NUMBER OF PRICE INFO. 4
) _— 708
MERGE NEIGHBORING CLUSTERS WITH BIGGEST CLUSTER ACCORDING TO SORTING ORDER UNTIL
\ NUMBER OF PRICE INFO IN MERGED BIGGEST CLUSTER REACHES A PRESET THRESHOLD. y

709
DETERMINE WHETHER PRODUCT REFERENCE PRICE INFO
IS SET UP FOR PRODUCTS IN PRODUCT CATEGORY.

vY

IF NUMBER OF CLUSTERS IS MORE THAN 1, SORT CLUSTERS BASED ON CENTER POINT VALUE OF

EACH CLUSTER. SECOND CLUSTER MAY BE FINALLY OBTAINED CLUSTER. IF NUMBER OF PRICE /— 710

INFO IN SECOND CLUSTER IS MORE THAN RATIO (E.G., 0.4 TIMES) OF TOTAL NUMBER OF PRICE
INFO IN THE FINALLY OBTAINED CLUSTERS, AVERAGE PRICE INFO OF SECOND CLUSTER IS AVERAGE
\_ PRICE INFO OF PRODUCT CATEGORY. 4

~N

4 \ Vil
CALCULATE WEIGHTED AVERAGE PRICE INFO OF MERGED CLUSTER BASED ON ITS CONTAINED

Y MULTIPLE PRICE INFO. 4
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