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(57) Abstract: Systems and methods to select a product title are described. The
system identifies a set of item listings respectively describing items being of-
fered for sale on a network-based marketplace. Fach item listing includes a prod-
uct identifier that matches and is not associated with a product title on the net-
work-based marketplace. Each item listing also includes an item title. The sys-
tem extracts feature values from the item listings and processes the feature val-
ues. The system evaluates the feature values to adopt a product title from an item
title included in the set of item titles. The system generates a product user inter-
face including the product title. Finally, the system communicates the product
user interface, over a network, for display on a client machine. The product user
intertace includes the product title.
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SELECTING A PRODUCT TITLE

HEEDY A portion of the disclosure of this patent document containg
material that is subject to copyright protection. The copyright owner has no
objection to the facsimile reproduction by anvone of the patent document or the
patent disclosure, as it appears m the Patent and Trademark Office patent files or
records, but otherwise reserves all copyright rights whatsoever. The following
notice applies to the software and data as described below and in the drawings
that form a part of this document: Copyright cBay, Inc. 2014, All Rights

Resgerved.

RELATED APPLICATIONS

{06002} This mternational application claims the benefit of priority to
U.S. Patent Application Serial No. 15/290,648, filed on October 11, 2016,
entitled “SYSTEMS AND METHODS TGO SELECT A PRODUCT TITLE”

which is incorporated herein by refercnee in its entirety.

TECHNICAL FIELD
[0003] Example embodiments relate generally to the techuical fickd of
prepanng data for information retrieval, and i one specific example, to

configaring a product title model to enable a sclection of a product title.

BACKGROUND
0004} Items being offered for sale on a network-based marketplace may
cxemplify a particular product. in addition, the iteras may further be presented to

an electronic community with a product webpage including a product name.



WO 2018/071545 PCT/US2017/056143

BRIEF BESCRIPTION OF DRAWINGS

HEEIRY Yarous ones of the appended drawings mercly illustrate example
embodiments of the present disclosure and cannot be considered as limiting its
scope.

{0006} FIG. 1A dlustrates a system, according to an embodiment, {o
select a product title;

[B007] FIG, 1B idlustrates a method, according to an embodiment, to

select a product title;

HEETRY F1G. 2A illustrates a product title directory, according to an
embodiment;

HEERS FIG. 2B ilustrates product title element, according to an
embodiment;

[0010] FIG. 3A dlustrates product title model, according to an
embodiment;

EBRE FIG. 3B ilustrates a feature clement, according to an
embodiment;

{86612} FIG. 4A illustrates an item listing, according to an embodiment;
0613} FIG. 4B illustrates category information, according to an
embodiment;

[0014] FIG. 4C dlustrate a category element, according to an
embodiment;

601 5] FIG. 5 illustrates category mformation, according to an
embodiment;

{6616} FIG. 6 1liustrates a method to select a product title, according to

an embodiment;

{0617} FIG. 7A dlustrates a method to adopt a product title, according to
an cmbodiment;

{6618} FIG. 78 iHustrates a method to evaluate a feature value,
according to an embodiment;

[3019] FIG, B illustrates a method to extract and process feature values;
06241 FIG. 9 iliustrates a method to train the product title model,

according to an embodiment;
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o021} FIG, 1€ dHustrates a method to update a product title model,
according to an embodiment,

{0022} FIG. 11 is a block diagram 1Hustrating an example embodiment
of a high-level client-server-based network architecture;

{6623} FIG. 12 15 a block diagram illustrating an example embodiment
of a publication system;

[0024] FIG. 13 1s a block diagram illustrating tables that are utilized by
the publication svstem, according to an embodiment;

[6025] FIG, 14 is 3 block diagram illustrating a software architecture,
according to an embodiment; and

{8626} FIG. 1515 a block diagram of a maching in an example form of a
computing system within which a set of instructions for causing the maching to
perform any one or more of the methodologies discussed herein may be

executed.

DETAILED DESCRIPTION
06271 The description that follows includes systems, methods,

techmiques, instruction sequences, and computing machine program products
that embody thustrative embodiments of the present disclosure. In the following
description, for purposes of explanation, numerous specific details are set forth
mn order to provide an understanding of an embodiment of the mventive subject
matter. It will be evident, however, to those skilled in the art that embodiments
of the imventive subject matter may be practiced without these specific details.
In general, well-known instruction instances, protocols, structures, and
techmiques have not been shown in detail.

[0023] FIG. 1A dlustrates a system 100, according to an embodiment, {o
select a product title. The system 100 may select the product title from a set of
ttem titles respectively associated with items that exemplify the same product but
have not previously been associated with a product title by the system 100, That
1s, a manufacturer’s title for a product, although available, is not used. Rather,
the system 100 selects the product title from a st of ttem titles that have been

submitted by users of an electronic commumity on the Internet. To thisend, a
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product title machine including a machine leamning algorithm utilizing a produoct
title model is being utilized to select the product title. The machine leaming
algorithm may be taught to distinguish between so called “good” and “bad” item
titles by iteratively tramning the product title model with multiple sets of item
histings that respectively mchude item titles that are tagged as “good” or “had.”
Farther, the product title model may be uniquely configured to direct the product
title machine to extract multiple and diverse ttem features and product features
from the item listings for processing and analysis, thereby enabling a more
efficient selection of a product title. Configuring the product title model, as set
forth in the present disclosure, improves the functioning of a product title
machine for the reason that a relevant and salient selection of item features and
product features, as defined in the product title model, decreases the utilizing of
computing resources to select a “good” product title. Accordingly, one problem
being presented and solved by the present disclosure 1s how to configure a
product title model to enable a product title machine that utilizes the product title
model to efficiently select a “good” product title for a product and where the
selection of the “good” product title is cognizant of the ebbs and flows of human
dialogue 1 an electronic user community that trades and communicates on the
Internet.

{0029} In the present example, the system 100 may include a network-
based marketplace that may select the product title from a set of item titles
associated with a set of items respectively exemplifving the same product but not
previously being associated with a product title by the network-based
marketplace. To this end, the network-based marketplace includes a product title
machine that executes a machine learning algorithm in an online mode to select
the product title from the set of ttem titles. The machine leaming algorithm
utilizes a product title model that is trained in an off-line mode, according to
some embodiments. The product title model defines item features and product
features that are analvzed by the product title machine to adopt one of the item
titles as the product title. An item feature may define a data extraction from an
ttem Hsting and an initial processing of the extracted data before it is analyzed by
the machine learning algorithm. For example, the item feature, “title length,”
may defing the extracting of an 1tem title from an ttem listing and an mitial

4
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processing that includes counting the mumber of characters in the item title. A
product feature may defing data that is extracted from cach item in a set of items
and an mitial processing of the extracted data before 1t is processed by the
machine leaming algorithm. For example, the product feature, “average title
length,” may define the extracting of an item title from each item listing i the
set of items and an initial processing that includes counting the number of
characters in cach of the extracted item titles and dividing by the number of item
listings in the set of item listings. The network-based marketplace may sclect the
product title to facilitate the presentation of the product title on a product page
that includes ttems being offercd for sale on the network-based marketplace and
exermplifying the same product.

06361 The system 100 i3 now described in greater detail. The svstem
100 mcludes a network-based marketplace 102 communicating over a network
103 with a client machine 103, The network-based marketplace 102 provides an
electronic markeiplace for the purchase of goods and services and an electronic
forum m which sellers and buvers may communicate with each other. To this
end, the buyers and sellers may operate chient machines, such as the client
machine 105, to communicate with the network-based marketplace 102 and
execute transactions for the transfer of the goods and services (e.g., items). The
network-based marketplace 102 includes product title applications 104, product
title mformation 109, and an tteros table 112, The product title applications 104
may include a product title module 106 and a product title machine 108, The
product title module 106 may identify item histings 114 10 an stems table 112
withowut an associated product title, extract feature values from ttem listings 114,
process the extracted feature values, mvoke the product title machine 108 to
adopt a product title based on the extracted and pre-processed feature values,
enrich the product title, generate a product page including the product title, and
display the product page. The product title machine 108 may be utilized to adopt
a product title from the set of nem titles corresponding to a set of item listings.
The product title information 109 includes a product title model 110 and a
product title directory 111, The product title machine 108 utilizes the product
title model 110 and the extracted and preprocessed feature values to adopt the
produet title. The produet title machine 108 utilizes learming that 1s stored in the

5
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product title model 110 to adopt the product title. The product title machine 108
stores the learning while operating in an off-line training mode. The product title
directory 111 associates a product identiticr with a product title. The 1toms table
112 stores item listings | 14 describing 1tems being oftered for sale on the
network-based marketplace 102

{0631} The network-based marketplace 102 is further shown to be
cormmunicatively coupled to a database 116 and a third party maching 118, The
database 116 may be utilized by the network-based marketplace 102 to
persistently store the product title information 109, the tems table 112, and other
data structures. The third party machine 118 may be utilized by the network-
based marketplace 102 as an alternate source of tem listings 114 to selecta
product title, according to another embodiment. Further, the third party machine
118 may execute the product title applications 104 to select a product title,
according to another embodiment.

066321 A product page 120 includes a product title 122, product
descriptors 124, and items 126 that exemplify a particular product. The product
title applications 104 may be utilized to generate the product title 122 in
association with a product identitier {¢.g., International Standard Book Number
(ISBN}). For example, the prodact page 120 imncludes the product title 122,
“APPLE IPOD TOUCH 3% GENERATION" and the product descriptors,
“PRODUCT VARIATIONS,” describing product varations, “BUYING
OPTIONS,” providing buying options such as auction, purchase, and the like,
and “BEST DEAL” describing the best deal available for the product.

[6033] FIG, 1B ihustrates a method 130, according to an embodiment, to
select the product title. The method 130 to select a product title is desenibed in
further detail. At operation 132, the prodact title module 106 may identify a set
of item listings 114 in the items table 112. The product title module 106
identifics cach item listing as including a particular product identifier that is not
associated with a product title 122 on the network-based marketplace 102, At
operation 134, the product title module 106 extracts rtem feature values and
product feature vabies from the set of item listings and preprocesses the
extracted feature values. At operation 136, the product title machine 108 utilizes

a machine learning algorithm to analvze the extracted and pre-processed feature

6
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values to adopt a prodact title 122 from the item titles in the set of item listings
114. The machine learming algorithm utilizes a product title model 110 that has
been previously trained in an off-line mode to enable the machine [carning
algorithm to adopt a “good” product title. The product title model 110 defines
and weights the item features and product features that are utibized to select the
product title 122. At operation 138, product title module 106 may earich the
product title 122 that was selected. For example, the product titic module 106
may change the casing of a letter from lower case to upper case m a particular
word (2.g., “ebay” = “eBay”} of a product title 1o enrich the product title. Other
enrichments may also be performed. At operation 140, product title module 106
may generate a product page 120 including the product title 122, At operation
142, the product title module 106 may communicate the product page 120 over
the network for display on the monitor of a client machine 105.

[0034] FIG. 2A dlustrates a product title directory 111, according to an
embodiment. The product title directory 111 may include product title elements
200 that are utibized by product title apphications 104 to identify whether a
product title 122 has been adopted.

[8635] FIG. 2B dlustrates product title element 200, according to an
embodiment. The product title element 200 may include a product title 122 and a
product identifier 202. The product titie 122 may include a string of letters,
numbers, or special characters to form a product title 122, For example, the
product title 122 may be extracted from an tem title of an item histing 114 and,
optionally, enriched for display on the product page 120, as shown on FIG. 1A,
In some mstances, the product title 122 may not be itialized, thereby signifying
a product title 122 has not been selected for the associated product wdentifier 202,
For example, the product title 122 may contain a null value (07 sigmfving a
product title 122 has not been adopted for the associated product identifier 202,
[B036] The product identifier 202 may mclude a product identifier type
and a product identifier value. The product identifier type characterizes a
particudar scheme of product identifiers. For example, product dentifier types
may include a Untversal Product Code (UPC), a Ewropoan article nunther
{HANY, a Japanese Arnicle Number (JAN}, an ISBN, a manufactrer part number
{MPN), and the Ble. The product identifier value uniguely wdeniifics a product

7
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for the product identifier type. For example, a prodact wdentifier vaing of
1234587 may uniguely identify a UPC product.

{6637} F1G. 3A illustrates product tithe model 110, according to an
embodiment. The product title model 110 may be utilized by the produet title
machine 108 to adopt a product title. The product title model 110 may further
store learning that, according to some embodiments, is acquired in a training
maode. The product title model 110 may include multiple feature clements 300
that define features that are analyzed by the product title machine 108.

[(3038] FIG, 3B ilhustrates a feature clement 300, according to an
embodiment. The feature clement 300 may include a feature dentifier 302,
feature type mformation 304, value type information 306, feature listing
mformation 308, feature weight information 310, and feature statas information
312. The feature entifier 302 uniquely identifies a feature element 300 in the
product title model 110, The feature type information 304 signifies whether the
feature 1s an “tem feature” or a “product feature.” The “em feature”™ defines a
feature value that characterizes a particular item listing 114, The prodoct feature
defines a feature value characterizing a particular tem listing 114 in relation to
the set of tem histings {¢.g., product). The value type nformation 306 stores
whether the feature element is a Boolean, categorical, or continuous. Boolean
signifies a feature element 300 with a value of TRUE or FALSE, PASS or FAIL,
and the like. Categorical significs a feature clement 300 in the form of
predeternined values. For example, the predetermined teature, “color,” may be

¥ ¢

assoctated with the predetermined values of “red,” “green,” “blue,” and the hike.

Continuous signifies a feature element 300 in the form of numeric. For exampie,

the feature, “average number of characters” may be expressed as the number

o

3551
D

52

{0639} The feature histing information 308 defines an extraction of data
from an item listing 114 and a preprocessing of the extracted data to generate a
feature value m the form ot a Boolean, categorical, or continuous. The feature
value may be utilized by the machine learning algorithm to select a product title.
{0049] Non-exhaustive lists of example feature listing information 308
are provided below. Tables 1-4 describe examples of item features and Table 8

provides examples of product features.
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0041} TABLE 1 describes item features defining an extraction of an
ttem title 114 from an item listing 114 and preprocessing of the item title 400 to
generate a Boolean. The Boolean may be subsequently utilized by the product

title machime 108 to adopt a product title 122

TABLE 1 - lkem Feature - Title extraction, Boolean

Featore Featwre Example
11
I upper/lower casing g debr g debrekht kodiak famuly
omament
2 quantity iotaS AKS Shopper-Style - Farm

Stand - Set of 3 Saks -
Reuseable Shopping Totes
condition Very Volatile Clyde Womens
Size 6 Black Fashion Knee-
High Boots New/Bisplay

[

4 duplicate tokens G. Loomis NativeRun GLX Fly
and Spey Rods FR1147 4 GLX
5 bundle token Essentials Bundle for Fuji X-

Al X-Ei X-E2 X-M1 X-T1
with 16-50mm or 18-55mm

Lens
6 keyword stufting Fuel Shut Off For Massey
Ferguson Tractor 3140 360
3645 364s 3655 396
j6342] Feature “1” (c.g., Feature ID “17) results in PASS if all of the

characters in an item title 400 are upper case or lower case. Accordingly, PASS
1s generated for the example because all of the characters in the example, “g debr
¢ debrekht kodiak fanuly ornament,” are lower case.

{8043} Feature “2” results in PASS if a quantity token is not foand in
the item title 400. Accordingly, FAIL is generated because the example, “Set of
3 Saks,” mcludes a quantity token {e.g., “Set of 37).

06044} Feature “3” results in PASS if a condition token(s) is not found
m the item title 400. Accordingly. FAIL 1s gencrated because the example item
title 400, “Very Volatile Clvde Womens Size 6 Black Fashion Knee-High Boots

New/Dhsplay,” includes a condition token, “New/Display.”



WO 2018/071545 PCT/US2017/056143

[6(345] Feature “4” results in PASS if no duplicate tokens are found in
the item title 400. Accordingly, FAIL is generated because the example tem title
400, “G. Loonus NativeRun GLX Fly and Spey Rods FR1147 4 GLX” nchudes
the duplicate tokens, “GLX” and “GLX.”

{6046} Feature *5” results in PASS if no tckens exhibiting bundling are
found in the item title 400. Accordingly, FAIL is generated because the example
itom title 400, “Essentials Bundle for Fujt X-A1 X-HE1 X-E2 X-M1 X-T1 with
16-50mm or 18-55mm Lens” inchides a token exhibiting bundling (“Essentials
Bundle™). Whether a token exhibits bondling may be wlentified based on a token
bundling list, according to an embodiment. For example, Feature “5” results in
PASS if no token in the tem title 400 matches a token o the token bundhing hist.
{8047} Feature “6” results in PASS if no keyword stuffing 1s found i
the item title 400. Accordingly, FAIL is generated because the example item title
400, “Fuel Shut O For Massey Ferguson Tractor 3140 360 3645 364s 3655
3967 mcludes the kevwords 3140, *360,” “3645,” “364s,” “3655,” and “396.”
Whether a token exhibits stuffing may be identified based on a keyword stuffed
list, according to an embodiment. For example, Feature “6” results in PASS if no
token m the item title 400 matches a token in the keyword stuffed list.

{0048} TABLE 2 describes ttem features defining an extraction of an
ttem title 114 from an item listing 114 and preprocessing of the item title to
generate a Boolean. The Boolean may be subsequently utilized by the product

title machine 108 to adopt a product title 122,

TABLE 2 - Item Feature - Title extraction, Boolean {continued)

7 shipping token 10" x 16" Rap Mansion and Car
Combo Hip Hop Background
Backdrop FREE SHIPPING to
3 missing data Taylor Three Light Pendant

Holder m Merlot Bronze
{missing brand}

9 special characters 8'x8 MANSION AND CAR
COMBO URBAN RAPCLUB
HIP HOP BACKDROPA®
BACKGROUND

10
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10 price Standard Horizon GX 13008
Eclipse Ultra Compact Fixed
Mount VHF Black $38 Rebate
11 descriptive words Best Of Harry Belatonde -
Harry Belafonte 743217894425
(CD Used Yery Good)

[6049] Feature “7” results m PASS 1f no shipping tokens are found in
the titie. FAIL is generated because the example item title 4006, 10" x 10" Rap
Mansion and Car Combo Hip Hop Background Backdrop FREE SHIPPING to
... includes the shipping token “FREE SHIPPING”

{06561 Feature *8” rosults in PASS if no “missing data” is found in the
ttem title 400, Whether an ttem title 400 exhubits “missing data” may be defined
based on a required data list, according to an embodiment. . For example,
Feature 87 results in PASS if a token in the item title 400 matches atoken ina
required data list. In the example, the result 1s FAIL because the example item
title 400, “Tavior Three Light Pendant Holder in Merlot Bronze” does not
melude a token that matches at least one token in the required brand data hist.
06511 Feature *9” results i PASS if special characters are not found in
the title. FAILL is generated because the example item title 400, “8'x8’
MANSION AND CAR COMBO URBAN RAP CLUB HiP HOP
BACKDROPA® BACKGROUND” includes a token with special character
®

[0652] Feature “10” resulis in PASS if a price 1s not found in the title.
FAHL 15 generated because the example item title 400, “Standard Horizon
GX1300B Echipse Ultra Compact Fixed Mowunt VHF Black $3¢ Rebate™
mcludes the token “$10.00.”

[0053] Feature “11” results in PASS if no descriptive words are found
m the item titie 400, FAIL 1s returned because the example item title 400, “Best
Of Harrv Belafonte - Harry Belafonte 743217894825 (CD Used Very Good)”
mncludes the token “Best of” FAIL might also be generated because the token
“Very Good” 1s found in the ttem title 400. For example, the descriptive words
might be identified based on a list inchiding words that are characterized as

“descnptive.”

11
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EEEY TABLE 3 describes ttem features defining at least an extraction
of data from an item listing 114. The features *“12.7 13,7 and “14” define
different types of data being extracted from the item listing 114, Further, the
item features “127 and “13” are not associated with preprocessing but are
ptilized as a simple extraction by the product title machine 108 in the form of a
categorical. Feature 147 defines further preprocessing of the extracted data to
also generate a feature value in the form of categorical. Each categorical may be

subsequently utilized by the product title machine 108 to adopt a product title

122.
[8655] TABLE 3 - ftem Feature, category extraction — categorical
Feature Feature Example
1D
12 which-meta “electronics”
13 which-leaf “car audio”
14 title size bucketing Bucket “A” 01-10 characters
Bucket “B” 11-20 characters
Bucket “C” 21-30 characters
Bucket “D” 31-40 characters
Bucket “E” 41-50 characters
{0656} Feature *12” results in exiracting a meta-category. A meta-

category is extracted trom the meta category position of category information
420 m the item histing 114, The example meta category, “ebay,” 1s an exiraction
from the category information 420 illustrated in FIG. S (e g,
“ebay/clectronics/car electronics/car audio™).

{B057] Feature “13” resulis in extracting a leaf~category. A leaf
category 1s exiracted from the leaf category position of the category information

<

420 m the item histing 114, The example leaf category, “car audio,” 1s an
extraction from the category information 420 illustrated in FIG. S (e g,
“ebay/electronics/car electronics/car avdio™).

EERY Feature “14” results n identifyving a bucket identifier. Feature 14
defines an extraction of the item title 400 from the item fisting 114 and

preliminary processing including counting the number of characters in the item

12
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title 400, comparing the number of characters to a set of character ranges (e.g.,
01-10 characters) respectively associated with buckets designated by
predetermined values {e.g., “A.” "B, “C.” “D.” or “E”) to identity a particular
bucket, and identifymg the matching bucket. “Bucket “D” is identified as the
matching bucket because a title, “Samsung Galaxy Note Edge SM-N915A” has
thirty-three characters and thirty-three characters is the length associated with
the “Bucket “D.”

HEESY TABLE 4 describes item features defining an extraction of an
ttem title 400 from an item listing 114 and preprocessing to gencrate a feature
value 1n the form of a numeric. The numeric may be subsequently utilized by the

product title machine 103 to adopt a product title 122,

[0060) TABLE 4 - ltem Feature - title extraction - numeric
Feature Feature Example
D
15 title stze “Samsung Galaxy Note Edge
SM-NO1SA”
{0061} Feature “15” results in gencrating a title size. Feature 15 defines

an extraction of the item title 400 from the item listing 114 and preliminary
processing including counting the number of characiers in the title. A title size of
thirty-three is counted for the example ttem title 400, “Samsung Galaxy Note
Edge SM-NOI5A ™

{6662} TABLE 5 describes product features that generate continuous
feature values in the form of a nemeric that describes a comparison of a

particular item listing with a set of rtem listings 114 comprising a product.

0063} TABLE 5 — Product Feature - title - continuous
Feature Feature Example
13
16 title size v, “Samsung Galaxy Note Edge
product title average size SM-NITSA”
“Samsung Note Edge SM-
NOISA”

13
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“Samsung Galaxy Note SM-
NOISA”
17 item price v. $1.00
product average price $2.00
$3.00
{8064} Feature “16” gencrates a ratio that is computed by dividing a

size of an item title 400 by an average size associated with a product. Feature 16
defines an extraction of the wtem titles 400 (e.g., “Samsung Galaxy Note Edge
SM-NO15A,” “Samsung Note Edge SM-NS135A,” “Samsung Galaxy Note SM-
NOI3A™} from a sct of item listings 114 comprising a product and preliminary
processing ncluding counting the number of characters in cach of the item titles
400, computmg a product average title size based on the number of characters,
and dividing the size of an item title 400 associated with a particular item listing
114 by the product title average size. For example, thirty-three characters are
counted 1n the ttem title 400 “Samsung Galaxy Note Edge SM-NO915A,” twenty-
six characters are counted in the item title 400 “Samsung Note Edge SM-
NOISA,” and twenty-cight characters are counted in the item title 400 “Samsung
Galazy Note SM-N215A.” The average product title size s computed to be
twenty-nine characters (¢.g., 33+26+28 = 29}, The second item title 400,
“Samsung Note Edge SM-N915A,” may be selected as a trial. The second item
title 400 has twenty-six characters and is divided by the product title average size
of twentv-nine characters. Accordingly. the product feature value utitized bv the
machine leaming alogorithm for the second item title 400 1s computed (26/29 =
.896).

[0065] Feature “17” generates a ratio that is computed by dividing a
price {e.g., “tem price”) 180 trom an item listing 114 by an average price
associated with a product (e.g., “product average price”). Feature 17 defines an
extraction of price 408 (c.g.. $1.00, $2.00, $3 .00} from the three item listings 114
i a st of item listings 114 (¢ ., product) and preliminary processing including
computing a product average price based on the three prices 408 that were
extracted, and dividing a price 408 associated with a particular item listing 114
by the product title average price. For example, the average product price for the

example prices provided is computed (($1.00 + $2.00 + $3.00) / 3 =3$2.00) to be
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$2.00. The first price 408 of $1.00 may be selected as a trial. Accordingly, the

product feature vabue wtidized by the machine learning alogorithm for the price

PCT/US2017/056143

408, $1.00, 15 computed ($1.00/$2.00 = 50).

[0066]

TABLE 6 describes product features that generate a Boolean

feature values.

{0067} TABLE 5 - Product Feature - title - Boolean
Featare Feature Hxample
D
1% title containg first most “Dog brown”
frequent token “Cat brown™
“Parrot red”
19 title containg second most “Dog brown”
frequent token “Cat brown™
“Parrot red”
068} Feature “18” generates PASS for an item title that contains the

first most frequent token. Feature 18 defines an extraction of item titles 400 {e.g.,
“Dog brown,” “Cat brown,” “Parrot red”) from item listings 114 comprising a
product and preliminary processing including generating a token freguency
matrix, and returmning PASS responsive to identifying a particular ttem title 400
as including a token that includes the most frequently used token. For example,
consider the below token/frequency matrix generated from the example item

titles 400 m TABLE 6.

[0669] TABLE 6 ~ Token/Frequency Matrix
Token | Frequency
Brown 2
Red i
Dog 1
Cat i
Parrot 1
{6078] Accordingly, the product feature value utilized by the machine

learning alogorithm for the item title 400, “Dog Brown,” and the ttem title, “Cat
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Brown” s PASS because “Brown” s associated with the highest token
frequency but ttem title 400, “Parrot Red™ is FAIL because neither “Parrot” nor
“Red” are associated with the highest token frequency.

{8671} Feature “19” gencrates PASS if an em title 400 contaings the
second most frequently used token. Feature 19 defings a similar extraction and
processing as Feature 18 but returns PASS responsive to an identification of the
second most frequently used token. Accordingly, the product feature value
utilized by the machine learning alogorithm for the item title 400, “Dog Brown,”
the item title 400, “Cat Brown,” or the item title 400, “Parrot Red” 15 PASS
because cach of the three item titles 400 contains a token identified as the sccond
most frequently used token (e.g., “Red,” “Dog,” “Cat,” “Parrot’).

66721 The feature weight information 310 stores a weight that 1s used to
compute an item title score for an item titie 400 in an itom listing 114, The
product title machine 108 may increase or decrease the weight in response to
leaming. For example, the product title machine 108 may increase the weight
from 107 to “207 to increase the importance of the corresponding feature
clement 300 in computing an item fitle score. Also for example, the product title
machine 108 may decrease the weight from 307 to “10” to decrease the
mnportance of the feature element 300 in computing an item title score. As
another example, the product title machine 108 may signify a feature clement
300 1s not relevant for sclecting a product title 122 by storing “07 m the feature
weight mformation 310 for the feature element 300,

607 3] The feanure status mformation 312 signifies a status for the
feature element 300. For example. the status may signify the feature element 300
15 added (e.g., NEW), existing (EXISTING), or removed (REMOVED).

10674} FIG. 4A dlustrates an item listing 114, according to an
embodiment. The tiem listing 114 describes an item that is being offered for sale
on the network-based marketplace 102, The tem listing 114 may be entered by a
seller who is selling an item. The item listing 114 may mchude an item title 400,
an item body information 401, and item specific information 423, The item title
400, the item body information 401, and the item specific information 423 may
be identified by a product title element 200 for utilization by the product title

machine 108 to adopt a product title 122, For example, a product title element
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200 mayv identify a specific extraction of data from the item title 400, the item
body information 401, and/or the item specific information 423 and, optionally,
preprocess to adopt the product title 122

0675} The tem title 400 15 a title for the 1tem. The item body
mformation is comumon to all types of items and includes an tem description
4072, structured information 404, an image 406 of the ttem, a price 408 {o
purchase the item, a bid 410 including the current bighest bid for the item,
category information 420 signifving one or more categories where the item
listing 114 may be found in a navigable hierarchy of categories, and a product
wdentifier 202, The item title 400 15 the title of the item listing 114 and may be
adopted by the product title machine 108 for possible enrichment as a product
title 122. The ttem description 402 may include alphanumeric text describing the
ttem. The structared information 404 may include one or more attribute-value
pairs. For example, the structured information, “COLOR=BLUE,” mayv be
received from a sclier to identify the color of an item that 18 described by the
ttem Histing 114 and being offered for sale on the network-based marketplace
102. Further for example, the structured information 404, “TTEM
TITLE=GOO0D” or “TTEM TITLE=BAD,” may be received from an operator in
the form of a training tag 424 (¢.g., label} to train a machine learning algorithm
that the item title 400 in the item listing 114 s a “GOOD” or “BAD” item title
400 for the product identifier 207 in the iten listing 114, In Hike manner, other
structured information 404 may be automatically generated by the network-
based marketpiace 102 or recetved from a user {¢.g., seller). The product
identifier 202 was previously described. The item specific information 423 stores
mformation that 1s unique for the type of item. For example, electronic devices
mehude item specific information 423 that is specific to electronic devices. For
example, the item specific nformation 423 may include a quantity of memory, a
tvpe microprocessor, and the like. In contrast, automobiles have iterm specific
mformation 423 that are specific to automobiles including tires, engine sizes,
acceleration measurements, and the like.

{3076} FIG, 4B iHustrates category information 420, according to an
embodiment. The category information 420 may nclude one or more category
clements 422, The one or more category elements may respectively correspond
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to domains in a path comprising a hicrarchy of categorics. For example, the path
“eBav/electronics/car electromics/car audic” includes four category elements

2% $¢

respectively corresponding to the domains “eBay,” “electronics,” “car
clectronics,” and “car audio.”

18077} FIG. 4C illustrate a category element 422, according to an
embodiment. The category clement 422 may include a category tvpe identifier
426, a category identifier 426, and a category name 428. The category type
wdentifier 426 may identify the position of the category element 422 m a
hierarchy of categories. For example, the category element 422 “SITE
CATEGORY” signitics a site domain (¢ g., cBay), the categorv clement 422
“META CATEGORY” significs a domaim immediately below a “SI{TE
CATEGORY,” the category clement 422 “SUB-META CATEGORY ™ signifies
a category between a “META CATEGORY " and a “LEAF CATEGORY,” and
the category clement 422 “LEAF CATEGORY” significs a category below a
“META CATEGORY ™ and possibly containing item histings 114. The category
name 428 includes the name of a category (e.g., “eBay™).

{0078} F1G. 8 illustrates a hicrarchy of categories 500, according to an
embodiment. The hierarchy of categories 500 llustrates the path
“eBay/clectronics/car electronics/car andio.” The category “eBay” is a site
category because it identifies a website. The category “clectronics” is a meta
category. The category “car clectronics” is a sub-meta category. The category
“car andio” 15 a leaf category because it may mclude item listings 114,

{6079 FIG. 6 illustrates a method 600 to select a product title, according
to an embodiment. The method 600 commences at operation 602 with the
product title module 106 identifving a set of item listings 114 for selecting a
product title 122, For example, the product title module 106 may scan the
product title directory 111 to identify a product identifier 202 that is not
associated with a product title 122, Further, the product title module 106 may
scan the ttems table 112 to identify a set of item listings 114 that match the
produoct identifier 202 that was identified. Merely for example, the product title
module 106 may identify a set five-hundred item listings 114 with a product

identifier 202 that was identified as not associated with a product title 122,
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{06088] At operation 604, the product title modale 106 extracts feature
values from item listings 114 and, opticnally, preprocesses the extracted feature
values. The feature values inchude ttem feature values and product feature
values. Operation 604 18 further descnibed by a method 800 that 1s illustrated n
FIG. 8.

[0081] At operation 608, the product title module 106 invokes the
product titic machine 108 to adopt a product titie 122, For exaraple, the product
title module 106 may invoke the produet title machine 108 with the extracted
pre-processed dem feature values, the extracted pre-processed product feature
values, and the product title model 110, Operation 608 is further described by a
method 700 that 1s ilustrated i FIG. 7A.

0082} At operation 610, the product title module 106 enriches the
product title 122 that was selected. Enrichment may inclede applying upper case
lettering or lower casc lettering to a letter in the product title 122, For exampile,
the product titie module 106 may enrich the product title 122, “ipod music player
for sale” to “1Pod music player for sale.” In another example, the product title
module 106 may cornich the product title 122, “1POD music plaver for sale” to
“1Pod music player for sale.” The product title module 106 may be enabled to
wentify the true casing for a letter in a token by scanning the ttem listings 114 in
the items table 112 to identify all possible casings for the letters in a particular
token and by sclecting the most frequent casing form for cach letier in a token.
Further, the product title module 106 nught utiize a country identifier (e.g.,
UBSA, Germany, France, ltaly, etc.) to identify the country specific casing for
letters in a particular token. For example, the country identifier may be identified
based a category element 422 “SITE CATEGORY” sigmifyving a domain in
Germany (¢.g., eBayGermany}. Further for example, the country identifier for
Germany might be utilized to enhance a product title 122 from “Deutsche Bank
ag” to “Dieutsche Bank AG” where the letters “AG” signify an incorporated
company in accordance with German custom. Accordingly, the product title
modide 106 may perform country specific enrichments. In addition, the product
title module 106 may enbance a product title 122 by adding a brand. For
example, the product title module 106 may ennch the product title 122, *1Pod
music player for sale” to “Apple 1Pod music player for sale” where the brand

10
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name “Apple” is being added to the prodact title 122 In addition, the product
title module 106 mav enhance a product titie 122 by adding a model. For
example, the product title module 106 may enrich the product title 122, “Apple
iPod music player for sale” to “Apple iPod music plaver for sale — 7%
Generation” where the module “7% Generation™ is being added to the product
title 122,

[O083] At operation 612, the product title module 106 may generaiec a
product page 120 including the product title 122, For example, the product page
120 shown on FIG. 14 may be generated.

{0084] At operation 614, the product title module 106 may comnwnicate
a product page 120 over a network for display on a monitor of a client machine
105. For example, the prodact page 120 shown on FIG. 1A may be
communicated.

[O085] FIG. 7A dlustrates a method 700 to adopt a product title 122,
according to an embodiment. The method 700 commences, at operation 702,
with the product title machine 108 recetving the item feature values, the product
features values, a set of item histings 114, and the product title model 110. For
example, the product title machine 108 may receive the item feature values and
product features values, a set of five-hundred item listings 114 that were utilized
to gencrate the feature values, and a product title model 110 that was previously
trained.

086} At operation 704, the product title machine 108 may select a
machine lcaming algorithm. For example, the prodoect title machine 108 may
select a machine learning algorithm based on a configuration parameter selected
by an administrator. The machine learning algorithim may include a support
vector machine (SVM} classifier, linear programming algorithm, a regression
algorithm, a neural network algorithm, a random forest algorithim, a decision tree
algorithm, or the like.

{6087} At operation 706, the product title machine 108 utilizes the
product title model 110 to analyze the extracted and, optionally, preprocessed
ttem feature values and the extracted and preprocessed product feature values to
generate item title scores for each of the item Iistings 114, In the present
example, the product title machine 108 may generate item title scores for each of
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the five-hundred item histings 114. For example, the product title machine 108
may generate the item title scores by evaluating the item feature values and
product feature values associated with cach of the ttem titles 400 in the set of
item listings 114 m accordance with method 720 as ilustrated in FIG. 7B. Also,
the trainmg of the product title model 110 is described in method 900, as
tHustrated 10 FiG. 9.

[O083] Returning to FIG. 7TA, at operation 708, the product title machine
108 identifics the item title 400 with the highest item title score as the product
title 122 and stores the product title 122 in association with the product identificr
202 o the product title directory 111. For exanmple, the product title machine 108
may identify the item title 400, “Apple iPod Touch 3™ Generation,” in the 125%
item listing 114 as bemg associated with the highest item title score and store the
item title 400 as the product title 122 in association with the product identifier
202 {c.g., UPC 123456} in the product title directory 111,

089} FIG. 78 itlustrates a method 720 to evaluate a feature value. The
method 720 commences at operation 722 with the product title module 106
mcrementing to the next feature clement 300, In the present example, the
product title module 106 increments to the first feature element 300 in the
product title model 110, Accordingly, the feature clement 300 is registered as the
feature element 300 that is current.

[0098] At operation 724, the product title module 106 merements to the
next item listing 114 in the set of item listings 114, In the present example, the
product title module 106 increments to the first item listing 114 in the set of five
hundred item listings 114 being utilized to identify a product title 122,
Accordingly, the first item listing 114 is vegistered as the item listing 114 that is
current.

{0091} At operation 726, the product title moduie 106 retrieves the
feature value that was previously generated for the item listing 114, For example,
the operation 604 m FIG. 6 may have performed an extraction and preliminary
processing for the item listing 114 based on the feature listing information 308
In some instances, preprocessing was further performed to generate the item

feature value. Tn the case of a product feature, the preprocessing may be based
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on a value the was generated based on all of the item listings 114 for the product.
Returning to FI1G, 7B.

[6092] At operation 728, the product title module 106 updates the item
title score associated with the item title 400 for the present #tem listing 114, The
product title machine 108 may utilize the leaming saved in the product title
model 1190 to update the item title score. For example, the product title machine
108 may utilize lcaming in the form of feature weight information 310 that was
saved in training the product title model 110,

[3093] At decision operation 730, the product title module 106 identifics
whether there are more ttem listings 114, If there are more item listings $14, then
the product title module 106 branches to operation 724, Otherwise, the product
title module 106 branches to decision operation 732,

{0094} At decision operation 732, the product title module 106 identifics
whether there are more feature elements 300, H there are more feature elements
300, then the product title module 106 branches to operation 722, Otherwise,
processing contimies at operation 706 on FIG, TA.

[0095] F1G. 8 illustrates a method 800 to extract and process feature
values. The method 800 commences at operation 802 with the product title
module 106 mcrementing to the nest feature element 300, In the present
example, the product title module 106 increments to the first feature element 300
i the product title model! 110, Accordingly, the first feature clement 300 is
registered as the feature element 300 that is current.

[0095] At operation 804, the product title module 106 increments to the
next item listing 114 in the set of item listings 114. In the present example, the
product title module 106 increments to the first ttem listing 114 in a set of five
hundred item listings 114 {e.g., product) being utilized to identify a product title
122, Accordingly, the first iiem listing 114 is registered as the item listing 114
that ts current.

[6097] At operation 806, the product title module 106 extracts data from
an item listing 1 accordance with the identified feature element 300. For
example, the product title module 106 may extract data from an ttem listing 114

based on the feature listing imformation 308, as previously described.
gl b o
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[B098] At operation 808, the product title module 106 may perform
preliminary processing based on the extracted data. For example, the product
title module 106 may optionally perform preliminary processing based on the
feature listing information 308, as previously deseribed.

6699} At decision operation 810, the product title module 106 1dentifies
whether there are more item listings 114. If there are more item listings 114, then
the product title module 106 branches to operation 804, Otherwise, the product
title module 106 branches to decision operation 811

[301900] At decision operation 811, the product title module 106 identifies
whether the feature clement 300 that is current is directed at a product feature or
an item feature. For example, the product title module 106 may identify that the
current feature clement 300 1s directed at a product feature based on the feature
tvpe nformation 304 stored for the feature element 300 that is current. I the
feature element 300 that is current s directed at a product feature, then the
product title moduie 106 branches to operation 813, Otherwise, the product title
module 106 branches to decision operation 812,

{66101} At operation 813, the product title module 106 performs
preliminary processing to generate product feature values for cach of the item
histings 114 1n the set of five hundred item histings 114 {e g, product).

{01 00] At decision operation 812, the product title modele 106 identifies
whether there are more feature elements 300, H there are more feature elements
300, then the prodact title module 106 branches to operation 802, Otherwise,

processing contimies at operation 604 on FEG. 6 or at gperation 906 on FIG, 9.

Fxample of liem Feature

{8101} In the method 800, the product title module 106 may extract item
feature values from item listings 114 and preprocess the extracted values to
generate extracted and preprocessed item feature values. The processed itom
feature values may include a Boolean value, a category value, or a continuous
value.

10102] For example, the product title module 106 may generate an item
feature Boolean value based on a “condition” being present in an item title 400,

Contmuing with the example, the product title module 106, at operation 806,
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may extract the item title 400 from the ttem listing 114 that i1s current in the set
of ttem listings 114 (¢ .g. five-hundred ttem listings 114 comprising a product}.
Further, the product title module 106, at operation 808, may parse the mem title
400 that 1s current to identify whether a token expressing condition {e.g.,
“OLD)” “new,” “used,” etc.) 13 present in the item title 400, and assert a Boolean
value ("PASS, “FAIL”™) in accordance with the identified condition {e.g., IS
CONDITION” or “IS NOT CONDITION).

{6103} The product title machine 108 subsequently evaluates the #tem
feature Boolean value for signifyving whether a “condition™ is present in an item
title 400 that is current {e.g.. sce method 720 illustrated in FIG. 7B} to

generate/update the item title score for the associated item listing 114,

Example of Product Feature

[0104] In the method 800, the product title module 106 may extract
product feature values from item listings 114 and preprocess the extracted
product feature vabues to generate extracted pre-processed product feature
value(s). The processed product feature valucs may mclude Boolean, category,
or continuous product feature values.

{0105} For example, the product title module 106 may generate a
processed product feature value in the form of a ratio that measures the number
of characters for an item title 400 {¢c.g. “title size™} against the “average number
of characters™ (¢.g. “product title average size”) for the product. Continuing with
a specific example, the product title modulde 106, at operation 806, may oxtract
an item title 400 from the item listing 114 that is current. Further, the product
title module 106, at operation 808, may parse the ttem title 400 that is current to
wdentify the mumber of characters in the item title 400. Further, the product title
module 106, at operation 813, sums the number of characters for cach item title
400 {c.g. ttem titles 400 of the five-hundred item listings 114 comprising a
product} to generate a total number of characters tor the set of item listings 114

{eg

Pl

product}, compuies an “average number of characters™ for the product by
dividing the total number of characters by the nomber of item listings 114, and

computes a ratio for the each tem title 400 n the set of stem listings [ 14 by
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dividing by the number of characters in each item title 400 by the “average
number of characters.”

{3106} The product title machine 108 subsequently ovaluates the product
feature value n the form of a ratio signifying a ratio that measures the number of
characters for an ttem title 400 against the “average number of characters” for
the product (e.g., see method 720 tlustrated in FIG, 78) to generate/update an
itom title score for the associated with item listing 114,

{0107} FIG. 9 illustrates a method 900 to train a product title model 110,
according to an embodiment. The method 900 commences at speration 902 with
the product title module 106 receiving a sct of item listings 114 for sclecting a
product title 122 and a product title model 110 for trainming. For example, an
administrator may identifv a set of item histings 114 and tag cach of the item
listings with a training tag 425 {c.g., training label). The tramning tag 425
mdicates whether an item title 400 in a particular item histing 114 s “good” or
“bad.” For example, the admimistrator may store the training tag 425,
TRAIN=GOOD, in the structured mformation 404 of an 1tem histing 114 that
mcludes an item title 400 that the administrator believes exemplifies a “good”
ttem title 400 for naming a product {e.g., set of ttem histings). Further for
example, the adnunistrator may store the training tag 425, TRAIN=BAD, in the
structured information 404 of an ttem listing 114 that imcludes an item title 460
that the admunistrator believes excraplifies a “bad” item title 400 for naming a
product {e.g., set of tem histings).

{3108} At operation 904, the product title modale 106 extracts feature
values from item listings 114 and, opticnally, preprocesses the extracted feature
values. The feature values include tem feature values and product feature
values. The operation 904 15 further described by method 800, as illustrated in
Fi(. 8, according to an embodiment.

[0109] At operation 906, the product title module 106 invokes the
product title machine 108 to adopt a product title 122, For exarple, the product
title module 106 may invoke the produet title machine 108 with the extracted
pre-processed dem feature values, the extracted pre-processed product feature
values, and the product title model 110, The operation 608 is further desceribed

by method 700, as illustrated in FEG, 7A, according to an embodiment.
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6116} At operation 908, the product title module 106 updates the
product title model 110 in accordance with the product title 122 that was
selected. For example, the product title module 106 may update the feature
weight mformation 310 for a feature element 300 in accordance with its ability
to facilitate the selection of a “good” or “bad” product title 122, The operation
508 1s further described by method 1000, as dllustrated in FIG. 18, The method
900 may be iterated several times with different sets of em listings 114 (c g,
product} to train the product title model 110,

10111} FIG, 1€ dHlustrates a method 1000 to update a product title model
110, according to an embodiment. The method 1000 commences at operation
1002 with the product title module 106 incrementing to the next feature element
300. In the present example, the product title module 106 increments to the first
feature element 300 in the product title model 110, Accordingly, the first feature
clement 300 1s registered as the feature element 300 that 1s current.

[B112] At operation 1004, the product title module 106 updates the
product title model 110, For example, the product title module 106 may storc a
feature weight information 310, Increasing the feature weight information 310
caunses the feature element 300 to contribute towards the generation of an item
title score that 1s greater in value. Decreasing the feature weight information 310
causes the feature clement 300 to contribute towards the generation of an item
title score that is less in value.

[113] At operation 1006, the product title module 106 identifics
whether more featore clements 300 are present i the product title mode} 110, If
more feature elements 300 are present, then the product title module 106
branches to operation 1002, Gtherwise, processing continues at operation 908 on
FIG. 9.

{0114} FIG. 11 sHustrates network architecture 1100, according to an
crbodiment. A networked system 1102, in an example form of a network-
server-side funciionality, is coupled via a communication network 1104 (e.g., the
Internet, wireless network, celiular network, or a Wide Arca Network (WAN)) to
one or more client devices 1110 and 1112, The networked system 1102
corresponds to the system 100 in FIG. 14, the communication network 1104

corresponds to the network 103 in FIG. 14, and the chient devices 1110 and
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1112 correspond to the chent machine 105 10 FIG. 6; accordingly, the same or
stmilar references have been used to indicate the same or stmilar features unless
otherwise indicated. FIG. 11 illustrates, for example, a web client 1106
operating via a browser {e.g., such as the INTERNET EXPLORER" browser
developed by Microsoft® Corporation of Redmond, Washington State) and a
programmatic client 1108 executing on respective client devices 1110 and 1112
[0115] The network architecture 1100 may be utilized to execute any of
the methods described in this document. The chient devices 1110 and 1112 may
comprise a mobile phone, desktop computer, laptop, or any cther communication
device that a user may utilize to access the networked system 1102, In some
embodiments, the client device 1110 may comprise a display module (not
shown} to display information (e.g., in the form of user interfaces). In further
embodiments, the client device 1110 may comprise one or more of a touch
screen, accelerometer, camera, microphone, and a global positioning svstem
{GPS) device. The client devices 1110 and 1112 may be a device of a user that
is used to perform a transaction mvolving digital goods within the networked
system 1102, In one embodiment, the networked systema 1102 15 a network-
based marketplace that manages digital goods, publishes publications comprising
item listings of products available on the network-based marketplace, and
manages payments for these marketplace transactions. Additionally, external
sites 1128, 1128 may be sites coupled to networked system 1102 via network
1104, External sites may be any desired svstem, mcluding ecommerce systems.,
{0116} An Application Program Interface (AP server 1114 and a web
server 1116 are coupled to, and provide programmatic and web ingerfaces
respectively to, one or more application servers 1118, The application server(s)
1118 host a publication system 1200 and a payment system 1122, each of which
may comprise one or more modules, applications, or engines, and ¢ach of which
may be embodied as hardware, software, firmmware, or any combination thereof.
The application servers 1118 are, m turmn, coupled to one or more database
servers 1124 facilitating access to one or more information storage repositories
or database(s) 1126, In one embodiment, the databases 1126 are storage devices

that store information to be posted {e.g., publications or listings) to the
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publication system 1200, The databases 1126 may also store digital goods
mformation in accordance with example embodiments.

{6117} In example embodiments, the publication system 1200 publishes
content on a network {(e.g., Internet). As such, the publication svstem 1200
provides a number of publication and marketplace functions and services to
users that access the networked system 1102, The publication system 1200 is
discussed in more detail in connection with FIG, 12, In example embodiments,
the publication system 1200 is discussed i terms of an online marketplace
environment. However, it is noted that the publication system 1200 may be
associated with a non-marketplace environment such as an informational (c.g.,
search engine) or social networking environment.

{86118} The payment system 1122 provides a number of payvment services
and functions to users. The payment system 1122 allows users to accomulate
value {e.g., in a commercial currency, such as the U.S. dollar, or a proprictary
currency, such as points, miles, or other forms of currency provide by a private
entity} in their accounts, and then fater to redeem the accumdated value for
products {(¢.g.. goods or services) that are made availablc via the publication
system 1200 or elsewhere on the network 1104, The payment system 1122 also
facilitates payments from a payment mechanism {¢.g., a bank account, PayPal™,
or credit card) for purchases of items via any type and form of a network-based
marketplace.

[3119] While the publication system 1200 and the pavment system 1122
are shown 1n FI1G., 11 1o both form part of the networked system 1102, 1t will be
appreciated that, in alternative embodiments, the payment system 1122 may
form part of a payment service that is separate and distinet from the networked
system 1102, Additionally, while the example network architectare 1100 of
FiG. 11 emplovs a client-server architecture, a skilled artisan will recognize that
the present disclosure is not imited to such an architecture. The example
network architecture 1100 can equally well find application in, for example, a
distributed or pecr-to-peer architecture system. The publication system 1200 and
payment system 1122 may also be implemented as standalone systers or
standalone software programs operating under separate hardware platforms,
which do not necessarily have networking capabilities.
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03128} Referring now to FIG. 12, an example block diagram illustrating
multiplc components that, in one cmbodiment, are provided within the
publication svstem 1200 of the networked systermn 1102, 15 shown. o this
embodiment, the publication system 1200 is a2 marketplace system where ttems
{¢.g., goods or services) may be offered for sale and that further implements the
features descnbed herein for interactive query generation and refinement. The
itoms may comprise digital goods {e.g., currency, license rights). The
publication system 1200 may be hosted on dedicated or shared server machines
{not shown) that are communicatively coupled to enable communications
between the server machines. The multiple componenis themselves are
communicatively coupled (¢.g., via appropriate interfaces), either directly or
mdirectly, to each other and to various data sources, to allow mformation to be
passed between the components or to allow the components to share and aceess
common data. Furthermore, the components may access the one or more
databases 1126 via the one or more database servers 1124, as shown in FIG $1
0121} Returning to FIG. 12, the publication system 1200 provides a
number of publishing, listing, and price-setting mechanisms whereby a buver
may list {or publish mformation concerming) goods or services for sale, a buyer
can express inferest in or indicate a desire to purchase such goods or services,
and a price can be set for a transaction pertaining to the goods or services. To
this end, the publication system 1200 may comprise at least one publication
engine 1202 and one or more anction engines 1204 that support auction-format
listing and price sctting mechanisms {¢.g., English, Dutch, Chinese, Double,
Reverse auctions, etc.).

01221 A pricing engine 1206 supports various price histing formats.
One such format 1s a fixed-price listing format (2.g., the traditional classified
advertisement-type lsting or a catalog histing)}. Anocther format comprises a
buvout-type histing. Buyout-type listings {(¢.g., the Buy-lt-Now (BIN)
technology developed by eBayv Inc., of San Jose, California) may be offered in
conjunction with auction-format histings and allow a buver to purchase goods or
services, which arg also being offered for sale via an auction, for a fixed price

that 1s typically higher than a starting price of an auction for an tem.
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6123} A store enging 1208 allows a buyver {o group histings within a
“virtual” store, which may be branded and otherwise personalized by and for the
buyer. Such a virtual store may also offer promotions, incentives, and features
that are specific and personalized to the buyer. In one example, the scller may
offer a plurality of ttems as Buy-It-Now items in the virtual store, offer a
plurality of items for auction, or a combination of both.

[0124] A reputation engine 1210 allows users that transact, utilizing the
networked system 1102, to establish, build, and maintain reputations. These
reputations may be made available and published to potential trading partners.
Because the publication system 1200 supports person-to-person trading between
unknown entities, in accordance with one embodiment, users may otherwise
have no history or other reference information whereby the trustworthiness and
credibility of potential trading partners may be assessed. The reputation engime
1210 allows a user, for example through feedback provided by one or more other
transaction partners, to establish a reputation within the network-based
marketplace 102 over time. Other potential trading partners may then reference
the reputation for purposes of assessing credibiiity and trustworthiness.

[8125] WNavigation of the network-based marketplace 102 may be
facilitated by a navigation engine 1212, For example, a browse modale (not
shown} of the navigation engine 1212 allows users to browse various category,
catalog, or inventory data structures according to which listings may be
classified within the publication system 1200, Various other navigation
applications within the navigation engine 1212 may be provided to supplement
the browsing applications.

{8126} In order to make listings available via the networked system 1102
as visually informing and attractive as possible, the publication system 1200 may
mchide an imaging engine 1214 that enables users to upload images for
mclusion within publications and to incorporate tmages within viewed listings.
The 1maging engine 1214 may also receive image data from a user as a search
guery and utilize the image data to identify an ttem depicted or described by the
1mage data.

01271 A histing creation engine 1216 aliows users {¢.g., sellers) to
conventently author listings of items. In one embodiment, the listings pertamn to
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goods or services that a user (e.g., a seller} wishes to transact via the publication
system 1200. In other embodiments, a user may create a listing that 1s an
advertisement or other form of publication.

[0128] A hsting management engine 1218 allows users to manage such
hstings. Speeifically, where a particular user has authored or published a large
pumber of listings, the management of such listings may present a challenge.

The listing management engine 1218 provides a number of features {e.g., auto-

relisting, inventory fevel monitors, ¢tc.) to assist the user in managing such
listings.
{0129} A post-listing management engine 1220 also assists users with a

number of activitics that typically occur post-listing. For example, upon
completion of a transaction facilitated by the one or more auction engines 1204,
a buyer may wish to leave feedback regarding a particular seller. To this end,
the post-listing management engine 1220 provides an mterface to the reputation
engine 1210 allowing the buyer to conveniently provide feedback regarding
multiple sellers to the reputation engine 1210, Another post-listing action may
be shipping of sold iteras whereby the post-listing management engine 1220 may
assist in printing shipping labels, estimating shipping costs, and suggesting
shipping carriers.

{0130 A search engine 1222 performs searches for publications in the
networked system 1102 that match a query. In example embodiments, the
search engine 1222 comprises a search module (not shown) that enables
keyword searches of publications published via the publication system 1200.
Further, for example, the search engine 1222 mayv perform the functions
previously described i reference to the scarch engine 1222, In a further
embodiment, the scarch enging 1222 may take an image received by the imaging
engine 1214 as an wput for conducting a search. The scarch engine 1222 takes
the query input and determines a plurality of matches from the networked system
1102 (e.g., publications stored 1 the database 1126). Itis noted that the
functions of the scarch engine 1222 may be combined with the navigation engine
1212. The search engine 1222, in the publication system 1200, may perform the

funcuonality previously described with respect to the search engine 1222,
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j3131] A yser activity detection engine 1224 in FIG, 12 may monitor
user activity during user sessions and detect a change in the level of user activity
that, as discussed in more detail below, may predict that a user is about to make
apurchase. The exact amount of change m the level of user activity may vary. A
general guideline may be to monitor across muldtiple sessions and detect any
significant increase over time {for example, the activity level doubling or tripling
in a shott span). In one embodiment, when the user activity detection engine
1224 detects such a condition, the ecommerce system may make an intervention
to provide content for display to the user in an effort to improve the probability
that the user will make a purchase, and/or also to motive the user to make the
purchase on the ecommerce system site instead of moving to a competitor sife in
search of a better purchase. Stated another way, activity over time and at
different times before a purchase action provides an opportanity to personalize
marketing to a user, based on time, by intervention as discussed above.
Additional examples of including a temporal frame in that marketing
personalization are discussed below. The publication system 1200 may further
mclhude the product title applications 104, as previously described.

0132} Although the various components of the publication system 1200
have been defined m terms of a variety of individual modules and engines, a
skilled artisan will recognize that many of the items can be combined or
organized in other ways and that not ali modules or engines need to be present or
mmplemented in accordance with example embodiments. Furthermore, not all
components of the publication system 1200 have been mcluded in FIG. 12, In
general, compongnts, protocols, structures, and techaigues not directly related to
functions of exemplary embodiments (e.g., dispute resolution engine, loyalty
promotion enging, personalization engines) have not been shown or discussed
detail. The description given herein simply provides a variety of exemplary
embodiments to aid the reader in an understanding of the systems and methods

used herein.

DATA STRUCTURES
{0133} FIG. 13 1s a high-level entity-relationship diagram, illustrating
various tables 1250 that may be maintained withim the databases 1126 of FIG,
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11, and that are utilized by and support the publication system 1200 and payment
system 1122, both of FIG. 11 A user table 1252 may contain a record for each
of the registered users of the networked system 1102 {¢.g., network-based
marketplace 102) of FIG. 11 and FIG. 1A, A user may operate as a seller, a
buyer, or both, within the network-based marketplace 102 {¢.g., FIG 11 and
FIG. 1A). In one example embodiment, a buyer may be a user that has
accumulated value {e.g., commercial or proprictary currency), and is accordingly
able to exchange the accumulated valoe for items that are offered for sale by the
network-based marketplace 102,

[0134] The tables 1250 may also mclude an items table 1254 in which
item records {e.g., listings) are maintained for goods and services {e.g., items)
that are available to be, or have been, transacted via the network-based
marketplace 102, Bem records {e.g., listings) within the items table 1254 may
furthermore be linked o one or more user records within the user table 12352, so
as to associate a sclier and one or more actual or potential buvers with an item

record {e.g.

P

lListing}. A transaction table 1256 may contain a record for each
transaction {¢.g., a purchase or sale transaction or auction) pertaining to items for
which records exist within the items table 1254, An order table 1238 may be
populated with order records, with each order record being associated with an
order. Each order, in turn, may be associated with one or more transactions for
which records exist within the transaction table 1236, Bid records within a bids
table 1260 may relate to a bid received at the network-based marketplace 102 in
connection with an auction-format listing supported by the auction engine(s)
1204 of FIG, 12, A feedback table 1262 may be utilized by ong or more
reputation engines 1210 of FIG. 12, in one example embodiment, to construct
and maintain reputation information concerning users in the form of a feedback
score. A history table 1264 may maintain a history of transactions to which a
user has been a party. One or more atiributes tables 1266 may record attribute
mformation that pertains to items for which records exist within the tems table
1234. Considering only a single example of such an attribuie, the attributes
tables 1266 may indicate a currency attribute associated with a particular item,
with the currency attribute identifving the currency of a price for the relevant
ttem as specified by a seller. A search table 1268 may store search mformation
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that has been entered by a user {¢.g., a buyer) who 1s looking for a specific type
of listing. The tables 1250 may nciude the product title information 109, as

previously described.

MODULES, COMPONENTS, AND LOGIC

{0135] Certain embodiments are described herein as including logicora
number of components, modules, or mechanisms. Modules may constituic
gither software modules {¢.g., code embodied on a machine-readable medium} or
hardware modules. A “hardware module™ is a tangible unit capablc of
performing certain operations and may be configured or arranged in a certain
physical manner. In varnous example embodiments, one or more computer

systems {e.g.

P

a standalone computer system, a client computer system, or a
server computer systen) or ong or more hardware modules of a computer system
{c.g., a processor or a group of processors) may be configured by software {c.g.,
an application or application portion) as a hardware module that operates to
perform certain operations as described herem.

[0136] In some embodiments, a hardware module may be implemented
mechanically, electromcally, or any suitable combination thereof. For example,
a hardware module may include dedicated circutry or logic that is permanently
configured to perform certain operations. For example. a hardware module may
be a special-purpose processor, such as a ficld-programmable gate array (FPGA)
or an application specific mtegrated circuit (ASIC). A hardware module may
also inchide programmable logic or circuitry that is temporaridy configured by
software to perform certain operations. For example, a hardware module may
melude sottware executed by a general-purpose processor or other
programmable processor. Once configured by such software, hardware modules
become specific machines (or specific components of a machine) uniquely
tailored to perform the configured functions and arc no longer gencral-purpose
processors. It will be appreciated that the decision to mmplement a hardware
modide mechanically, in dedicated and permanently configured circuitry, orin
temporarily configured circuitry {(2.g., configured by software) may be driven by

cost and time considerations.
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{3137} Accordingly, the phrase “hardware module” should be understood
to encompass a tangible entity. be that an entity that is physically constracted,
permanently configured {(¢.g., hardwired), or temporanly configured {c.g.,
programmed) to operate in a certain manner or to perform certain operations
described herein. As used herein, “hardware-implemented module” refers to a
hardware module. Considering embodiments in which hardware modules are
temporanly configured (¢ g., programmed}, cach of the hardware modules need
not be configured or instantiated at any one instance in time. For example,
where a hardware module comprises a general-purpose processor configured by
software to become a special-purpose processor, the gencral-purpose processor
may be configured as respectively different special-purpose processors (.9,
comprsing different hardware modules) at different times. Software
accordingly configures a particular processor or processors, for example, o
constitute a particular bardware module at one instance of time and to constitute
a different hardware module at a different instance of time.

03138} Hardware modules can provide information 1o, and receive
mformation from, other hardware modules. Accordingly, the described
hardware modules may be regarded as being communicatively coupled. Where
multiple hardware modules exist contemporancously, communications may be
achigved through signal transmission {(e.g., over appropriate circoits and buses)
between or among two or more of the hardware modules. o embodiments
which multiple hardware modules are configured or instantiated at different
times, conmunications between such hardware modules may be achieved, for
example, through the storage and retrieval of information in memory structures
to which the multiple hardware modules have access. For example, one
hardware module may perform an operation and store the output of that
operation in a memory device to which it is communicatively coupled. A further
hardware module may then, at a later tume, access the memory device to retricve
and process the stored output. Hardware modules may also initiate
commumnications with input or output devices, and can operate on a rescures
{e.g.. a collection of information}.

{8139} The various operations of example methods described herein may

be performed, at least partially, by one or more processors that are temporanly
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configured {e.g., by software) or permanently configured to perform the relevant
operations. Whether temporarily or permanently configured, such processors
may constitute processor-implemented modules that operate to perform onc or
more operations or functions described herein. As used herem, “processor-
implemented module” refers to a hardware module implemented using one or
OIS PrOCeSSOLS.

[0140] Similarly, the methods described herein may be at least partially
processor-implemented, with a particular processor or processors being an
example of hardware. For example, at least some of the operations of a method
may be performed by one or more processors or processor-implemented
modules. Moreover, the one or more processors may also operate to support
performance of the relevant operations in a “cloud computing” environment or
as a “sofiware as a service” {Saal). For example, at least some of the operations
may be performed by a group of computers (as examples of machines including
processors), with these operations being accessible via a network (e.g., the
Internet) and via one or more appropriate interfaces {(¢.g., an API}.

{0141} The performance of certain of the operations may be distributed
among the processors, not only residing within a single machine, but deploved
across a mimber of machines. In some example embodiments, the processors or
processor-implemented modules may be located in a single geographic location
{c.g., within a home cnvironment, an office environment, or a server farm). In
other example embodiments, the processors or processor-implemented modules

may be distributed across a namber of geographic locations.

MACHINE AND SOFTWARE ARCHITECTURE

[0142] The modules, methods, applications, and so forth described in the
present application are implemented in some embodiments in the context of a
machine and an associated software architecture. The sections below describe
representative software architecture(s) and machine (¢ .g., hardware) architecture
that are suitable for use with the disclosed embodiments.

10143} Software architectures are used in conpunction with hardware
architectures to create devices and machines tailored to particular purposes. For
example, a particular hardware architecture coupled with a particular software
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architecture will create a mobile device, such as a mobile phone, tablet device, or
so forth. A slightly different hardware and software architecture may yield a
smart device for use in the “Intemet of things,” while yet another combination
produces a server computer for use within a cloud computing architecture. Not
all combmations of such software and hardware architectures are presented here
as those of skill in the art can readily understand how to implement the subject
matter of the disclosure in different contexts from the disclosure contained

herein.

SOFTWARE ARCHITECTURE

{0144} FIG. 1415 a block diagram 2000 itlustrating a representative
software architecture 2002, which may be used in conjunction with various
hardware architectures herein described. FI{. 14 is merely a non-limiting
cxample ot a software architecture and 1t will be appreciated that many other
architectures may be implemented to faciitate the functionality described herein.
The software architecture 2002 may be exgcuting on hardware such as machine
2100 of FIG. 15 that includes, among other things, processors 2119,
memory/storage 2130, and imput/output (FO) components 2150, A
representative hardware laver 2004 1s illustrated and can represent, for example,
the machine 2100 of FIG. 15, The representative hardware layer 2004
COMPriSes ONne or more processing units 2006 having associated executable
mstructions 2008, Executable instructions 2008 represent the executable
mstructions 2008 of the software architecturs 2002, mchuding implementation of
the methods and modules in the present application. Hardware layer 2004 also
mehudes memory and/or storage modules 2010, which also have executable
mstructions 2008, Hardware layer 2004 mav also comprise other hardwarg
2012, which represents any other hardware of the hardware layer 2004, such as
the other hardware illustrated as part of machine 2100.

[3145] In the example architecture of FIG. 14, the software architecture
2002 may be conceptualized as a stack of layers where each layer provides
particular functionality. For example, the software architecture 2002 may
mehude layers such as an operating system 2014, hibraries 2016,
frameworks/middleware 2018, applications 2020, and presentation layer 2044,
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Operationally, the applications 2020 and/or other components within the layers
may invoke AP calis 2024 through the software stack and receive a response,
returned values, and so forth illustrated as messages 2026 in response to the API
calls 2024, The lavers sHlustrated are representative in nature and not all
software architectures have all layers. For example, some mobile or special
purpose operating systoms may not provide a frameworks/middieware layer
2018, while others may provide such a laver. Other software architectures may
mclude additional or different layers.

10146} The operating system 2014 may manage hardware resources and
provide common services. The operating system 2014 may include, for
example, a kemel 2028, services 2030, and drivers 2032, The kemel 2028 may
act as an abstraction layer between the hardware and the other software layers.
For example. the kernel 2028 may be responsible for memory management,
processor management (2.g., scheduling). component management, networking,
security settings, and so on. The services 2030 may provide other common
services for the other software layers. The drivers 2032 may be responsible for
controlling or interfacing with the underlying hardware. For instance, the drivers
2032 may nclude display drivers, camera drivers, Bluctooth® drivers, flash
memory drivers, serial communication drivers (e.g., Universal Senal Bus (1UJSB)
drivers), Wi-Fi® drivers, audio davers, power management drivers, and so forth,
depending on the hardware configuration.

{3147} The hibraries 2016 may provide a common infrastructure that may
be utilized by the applications 2020 and/or other components and/or layers. The
libraries 2016 typically provide functionality that allows other software modules
to perform tasks m an easier fashion than to mterface divectly with the
snderlving operating system 2014 functionality {¢.g., kernel 2028, services 2030,
and/or drivers 2032). The libraries 2016 may include system 2034 hibrarics {¢.g.,
C standard hibrary) that mayv provide functions such as memory allocation
functions, string manipulation functions, mathematic functions, and the hike. In
addition, the libraries 2016 may include API libraries 2036 such as media
libraries (¢.g., ibrarigs to support presentation and mampulation of various
media formats such as MPEG4, H 264, MP3, AAC, AMR, JPG, PNG), graphics

Lbraries {e.g., an OpenGL framework that may be ssed to render 2D and 3B in a
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graphic content on a display), database hbraries {¢.g., SQLite that may provide
various relational database functions), web bibraries {e.g., WebKit that may
provide web browsing functionality), and the like. The libranies 2016 may also
mchude a wide vanety of other libraries 2038 to provide many other APIs to the
applications 2020 and other software components/modules, as descenbed herein.
{0148} The frameworks 2018 (also sometimes referred to as middleware)
may provide a higher-level common infrastructure that may be utilized by the
applications 2020 and/or other software components/modules. For example, the
frameworks 2018 may provide various graphic user interface (GUI) functions,
high-fevel resource management, high-level location services, and so forth. The
frameworks 2018 may provide a broad spectrum of other APIs that may be
ptilized by the applications 2020 and/or other sofiware components/modules,
some of which may be specific to a particular operating system 2014 or
platform.

[0149] The applications 2020 mclude built~in applications 2040 and/or
third-party applications 2042 and/or product title applications 104 and the like.
Exaroples of representative built-tn applications 2040 may include, but are not
himited to, a contacts application, a browser application, a book reader
application, a location application, a media application, a messaging application,
and/or a game apphcation. Third-party applications 2042 may include any of the
built-in applications 2040 as well as a broad assortment of other applications. In
a specific example, the third-party application 2042 {¢.g., an apphication
developed using the Android™ or 1O8™ software development kit (SDK) by an
entity other than the vendor of the particular platform} may be mobile software
running on a mobile operating system such as 108™, Android™, Windows®
Phone, or other mobile operating systems. In this example, the third-party
application 2042 may mvoke the API calls 2024 provided by the mohile
operating syster such as operating system 2014 to facilitate functionality
described herein.

31 50] The applications 2020 may utilize built-in operating system
functions {¢.g., kemel 2028, services 2030 and/or drivers 2032}, libraries (o..,
system libraries 2034, API libraries 2036, and other hbraries 2038),
frameworks/middleware 2018 to create user mterfaces to interact with users of
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the system. Alternatively, or additionally, in some svstems interactions with a
user may occur through a presentation laver, such as presentation layer 2044, In
these systems, the application/module “logic” can be separated from the aspects
of the application/module that interact with a user.

{0151} Some software architectures utilize virtual machines. In the
example of FIG. 14. this is illustrated by virtual machine 2048, A virtual
machine 2048 creates a software environment where applications 2020/modules
can execute as if they were executing on a hardware machine {such as the
machine 2100 of FIG. 15, for example). A virtual machine 2048 is hosted by a
host operating system (operating svstem 2014 in FIG. 17) and typically,
although not always, has a virtual machine monitor 2046, which manages the
operation of the virtual machine 2048 as well as the mterface with the host
operating system {(i.c., operating system 2014}, A software architecture exgcutes
within the virtual machine 2048 such as an operating system 2050, hibraries
2052, frameworks/middleware 2054, applications 2036 and/or presentation layer
2038. These layers of software architecture executing within the virteal machine
2048 can be the same as corresponding lavers previousty described or may be

different.

EXAMPLE MACHINE ARCHITECTURE AND MACHINE-READABLE
MEDIUM
[3152] FIG. 1518 a block diagram illustrating components of a machine
2100, according to some example embodiments, able to read instractions 2116
from a machine-readable medium {¢.g., a machine-readable storage medium)
and perform any one or more of the methodologies discussed hereim.
Specifically, FIG. 15 shows a diagrammatic representation of the machine 2100
in the example form of a computer system. within which mstructions 2116 {e.g.,
software, a program, an application 2020, an applet, an app, or other cxecutable
code) for causimg the machine 2100 to perform any one or more of the
methodologies discussed herein may be executed. For example, the instructions
2116 may cause the machine 2100 to exccute the flow diagrams of FiGs, 6-10.
Additionally, or altermatively, the instructions 2116 may implement the system
100 of Fifs. 1A, the architecture 1100 of FIG. 11, and so forth. The instructions
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2116 transform the general, non-programmed machine 2100 nto a particular
machine 2100 programmed to camry out the described and lustrated functions n
the manner described. In alternative embodiments, the machine 2100 operates as
a standalone device or may be coupled {¢.g., networked) to other machines. Ina
networked deplovment, the maching 2100 mayv operate i the capacity of a server
machine or a client machine in a server-client network environment, or as a peer
machine in a peer-to-pecr {or distributed) network environment. The maching
2100 may comprise, but not be limited to, a server computer, a chient computer,
a personal computer (PC), a tablet computer, a laptop computer, a netbook, a set-
top box (5TB), a personal digital assistant (PDA), an entertainment media
system, a cellular telephone, a smart phone, a mobile device, a wearable device
{¢.g., a smart watch}, a smart home device {¢.g., a smart appliance), other smart
devices, a web appliance, a network router, a network switch, a network bridge,
or any machine capable of executing the instructions 2116, sequentially or
otherwise, that specify actions to be taken by machine 2100, Further, while only
a single machine 2100 15 illustrated, the term “machine” shall also be taken to
mchude a coliection of machines 2100 that individually or jointly execute the
mstractions 2116 to perform any one or more ot the methodologics discussed
herein.

[B153] The machine 2100 may include processors 2110, memory/storage
2130, and VO components 2150, which may be configured to communicate with
each other such as via abus 2102, In an example embodiment, the processors
2110 (e.g., a central processing uwait ({CPU), a reduced instraction set computing
{RISC) processor, a complex mstruction set computing {CISC) processor, a
graphics processing unit (GPU), a digital signal processor (D5P), an ASIC, a
radio-frequency mtegrated circuit (RFIC), another processor, or any suitable
combination thereof) may include, for example, processor 2112 and processor
2114 that may execute instructions 2116, The term “processor” s intended to
melude a multi-core processor 2110 that may comprise two or more independent
processors 2112, 2114 (sometimes referred to as “cores”) that may execute
mstractions 2116 contemporaneously. Although FIG. 15 shows muliiple
processors 2112, 2114, the machine 2100 may mclude a single processor 2112
with a single core, a single processor 2112 with multiple cores {e.g., a multi-core
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processor), multiple processors 2112, 2114 with a single core, multiple
processors 2112, 2114 with multipies cores, or any combination thercof.

[0154] The memory/storage 2130 may include a memory 2132, such as a
main memory, or other memory storage, and a storage unit 2136, both accessible
to the processors 2110 such as via the bus 2102, The storage unit 2136 and
memory 2132 store the instructions 2116 embodying any one or more of the
methodologies or functions described herein. The mstructions 2116 may also
reside, completely or partially, within the memory 2132, within the storage unit
2136, within at least one of the processors 2110 {c.g., within the processor’s
cache memory), or any suitable combination thereof, during execution thereof by
the machine 2100, Accordingly, the memory 2132, the storage unit 2136, and
the memory of processors 2110 are examples of machine-readable media.

{0155] As used herein, “machimg-readable storage mediun” means a
device able to store instructions 2116 and data temporardy or permanently and
may include, but not be limited to, random-access memory (RAM), read-only
memory {ROM), buffer memory, flash memory, optical media, magnetic media,
cache memory, other types of storage (¢.g., erasable programmable read-only
memory {(EEPROM)) and/or any switable combination thereof. The term
“machine-readable storage mediom” should be taken to include a single mediom
or multiple media {e.g., a centralized or distributed database, or associated
caches and servers) able to store instructions 2116, The term “machine-readable
storage medium” shall also be taken to nclude any medium, or combination of

multiple media, that 13 capable of storing instructions (e.g.

=

nstructions 2116} for
exmecution by a machine {¢.g., machine 2100}, such that the instructions 2116,
when executed by one or more processors of the machine 2100 {e.g., processors
2110}, cause the machine 2100 to perform any one or more of the methodologies
described herein. Accordingly, a “machine-readable storage mediom” refers to a
single storage apparatus or device, as well as “cloud-based™ storage systems or
storage networks that include multiple storage apparatus or devices. The term
“maching-readable medium™ include a machine readable storage mediom and a
transmission medium or signal.

{0156} The /0 components 2150 may include a wide variety of
components to recetve mput, provide output, produce cutput, transmit
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mformation, exchange information, capture measurements, and so on. The
spacific VO components 2150 that are inchuded in a particolar machine 2100 will
depend on the tvpe of machine 2100. For example, portable machines such as
mobile phones will likely include a touch mput device or other such input
mechanisms, while a headless server machine will ikely not include such a
touch input device. It will be appreciated that the VO components 2150 may
mclude many other components that arc not shown n FIG. 15, The VO
components 2130 are grouped according to functionality merely for simphifving
the following discussion and the grouping is in no way limiting. in vasious
example embodiments, the /0 components 2150 may include output
components 2152 and mput components 2154, The output components 2152
may include visual components (¢.g., a display such as a plasma display panel
{PDP), a light emitting diode (LED) display, a liquid crystal display (LCD), a
projector, or a cathode ray tube (CRT)), acoustic components {e.g., spcakers),
haptic components (¢.g., a vibratory motor, resistance mechanisms), other signal
generators, and so forth. The input components 2154 may mclade alphanomeric
mput components {e.g., a keyboard, a touch screen configured to receive
alphanumeric mput, a photo-optical keyboard, or other alphanumeric input
components), point-based taput components {e.g., a mouse, a touchpad, a
trackball, a joystick, a motion sensor, or other pointing instrument), tactile input
components {¢.g., a physical button, a touch screen that provides location and/or
force of touches or touch gestures, or other tactile mput components), audio
mput components {e.g., a microphone), and the hike.

{0157} In further example embodiments, the V0 components 2150 may
mchude biometric components 2156, motion components 2158, environmental
components 2160, or position components 2162 among a wide array of other
components. For example. the biometric components 2156 may include
coraponents to detect expressions {e.g., hand expressions, facial expressions,
vocal expressions, body gestures, or gve tracking), measure biosignals (e.g.,
blood pressure, heart rate, body temperature, perspiration, or brain waves),
identity a person {(e.g., voice identification, retinal identification, facial
identification, fingerprint identification, or electroencephalogram based

wlentification), and the like. The motion components 2158 may include
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acceleration sensor components (2.g., accelerometer), gravitation sensor
components, rofation sensor components (¢.g., gyroscope). and so forth, The
environmental coraponents 2160 may include, for example, ilumination sensor
components {e.g., photometer), temperature sensor components {€.g., one or
more thermometer that detect ambient temperature), humidity sensor
components, pressure sensor components {¢.g., barometer), acoustic sensor
corponents {¢.g., one or more microphones that detect background noise),
proximity sensor components (e.g., infrared sensors that detect nearby objects),
Zas sensors {¢.g., gas detection sensors to detection concentrations of hazardous
gases for safety or to measure pollutants in the atmospherce), or other components
that may provide indications, measurements, or signals corresponding (o a
surrounding physical environment. The position components 2162 may mclude
location sensor components {e.g., a GPS receiver component), altitude sensor
components {(¢.g., altimeters or barometers that detect awr pressure from which
ajtitude may be derived), orientation sensor components {e.g., magnetometers),
and the like.

[0158] Communication may be implemented using a wide variety of
technologies. The I/0 components 2150 may include communication
components 2164 operable to couple the machine 2100 to a network 2180 or
devices 2170 via coupling 2182 and coupling 2172, respectively. For example,
the conununication components 2164 may include a network interface
component or other suitable device to interface with the network 2180, In
further examples, communication components 2164 may inchude wired
communication components, wircless communication components, cellular
communication components, near field communication (NFC) components,
Bluetooth® components {e.g., Bluctooth® Low Energy), Wi-Fi® components,
and other communication components to provide communication via other
maodalitics. The devices 2170 may be another machine or anv of a wide variety
of peripheral devices {(¢.g., a peripheral de