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(57) Abstract: Disclosed methods and systems provide domain-specitic type ahead suggestions for search query terms with a customer
self-service system for a tax return preparation system, according to one embodiment. Type ahead suggestions include suggestions
for completing a single search query term and/or suggestions for completing a search query having multiple search query terms. The
customer self-service system receives one or more search query terms in a search text box, searches for potential search queries that
are likely to complete the one or more search query terms, and provides a selected one of the potential search queries in the search text
box as a type ahead suggestion, adjacent to the received one or more search query terms, according to one embodiment. The customer
selt-service system selects one of the potential search queries based on the received search query terms, the user's profile, and/or the
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METHOD AND SYSTEM FOR PROVIDING DOMAIN-SPECIFIC AND DYNAMIC
TYPE AHEAD SUGGESTIONS FOR SEARCH QUERY TERMS WITH A CUSTOMER
SELF-SERVICE SYSTEM FOR A TAX RETURN PREPARATION SYSTEM

BACKGROUND

[0001] Tax return preparation systems are valuable tools that provide services that were
previously available only through interaction with a human professional, or that were painfully
attempted by oneself. Prior to the advent of tax return preparation systems, a user would be
required to consult with a tax preparation professional for services, and the user would be
limited, and potentially inconvenienced, by the office hours during which the professional was
available for consultation. Furthermore, the user might be required to travel to the
professional’s physical location. Beyond the inconveniences of scheduling and travel, the user
would also be at the mercy of the professional’s education, skill, personality, and varying
moods. All of these factors resulted in a user who was vulnerable to: human error, variations in
human ability, and variations in human temperament.

[0002] A tax return preparation system can provide benefits that human professionals are
hard-pressed to provide, such as: not having limited working hours, not being geographically
limited, and not being subject to human error or variations in human ability or temperament. A
tax return preparation system can also be configured to provide individualized/personalized
services to users. To provide such services, a tax return preparation system can be programmed
to include and select from tens of thousands of user experience pages to assist users in preparing
their tax returns. This incredible number of user experience pages can create a seemingly
endless number of questions regarding the content of the user experience pages, regarding tax
laws, and/or regarding the users’ data within the tax return preparation system.

[0003] Users who have unanswered questions often feel fear, uncertainty, and/or doubt
about what they are doing or about what they are supposed to do. The users’ feelings fear,
uncertainty, and/or doubt are further exacerbated when answers are difficult to find, when
finding an answer is time consuming, and/or when a user does not know how to articulate the

user’s question. Feelings of fear, uncertainty, and/or doubt are typically inconsistent with
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satisfied/happy customers, and such feelings may cause customers to seek alternative measures
to prepare their tax returns. Because tax return preparation systems are incredibly capable of
saving users time and money, and are convenient tools for completing a potentially tedious task,
helping users find answers to their questions is beneficial for both the users and the service
provider of the tax return preparation system.

[0004] Thus, some of the long standing technical problems that exist in many computing
fields and in the field of tax return preparation systems include a deficiency in systems with

assisting users in finding answers to questions that the users have.

SUMMARY

[0005] Embodiments of the present disclosure include a technical solution to the
longstanding problems discussed herein, and thus solve some of the shortcomings associated
with traditional tax return preparation systems and self-help systems using methods and systems
for providing domain-specific and dynamic type ahead suggestions for search query terms with a
customer self-service system for a tax return preparation system. Type ahead suggestions
include suggestions for completing a single search query term and/or suggestions for completing
a search query having multiple search query terms. Suggestions for completing a single search
query term (e.g., a word) are referred to herein as autocomplete, and suggestions for completing
a search query are referred to herein as autosuggest. The customer self-service system uses
search query terms (or partial search query terms) in combination with user profile data (e.g.,
navigation or search history) and/or user tax data (e.g., income, zip code, tax exemptions) to
determine and suggest search query term and/or a search query that the user is likely to intend to
enter or that the user is likely to enter, according to one embodiment.

[0006] The customer self-service system uses natural language processing to identify the
search query term and/or the search query to suggest (e.g., display) to the user, according to one
embodiment. The customer self-service system analyzes search query terms to determine topics
that are associated with the search query terms, according to one embodiment. Based on the
topics, the customer self-service determines an intent of the search query of the user, according
to one embodiment. Example intents of the search query of the user include, but are not limited
to, asking a tax-related question, asking a product-related question, defining terms, searching for
user tax data within the tax return preparation system, performing an action within the tax return
preparation system, navigating within the tax return preparation system, according to one

embodiment. Based on the topics of the search query terms and based on the intent of the search
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query, the customer self-service system determines or predicts type ahead suggestions for a
search query term and/or for a search query for a user of a tax return preparation system,
according to one embodiment.

[0007] The customer self-service system uses a probabilistic topic model to perform
natural language processing of the search query terms, according to one embodiment. The
probabilistic topic model is implemented using a Latent Dirichlet Allocation (“LDA”)
algorithm, Latent Semantic Indexing (“LSI”), query clustering, query de-duplication, according
to one embodiment.

[0008] The customer self-service system uses predictive models to identify a search
query term and/or a search query for a type ahead suggestion, according to one embodiment.
The customer self-service system applies the received search query term(s), user profile data
(e.g., history of visiting interview screen or page, and/or other navigation history with the tax
return preparation system), and/or user tax data (e.g., tax or personal information) to a predictive
model to identify a search query term and/or a search query for a type ahead suggestion,
according to one embodiment. Because of the inputs applied to the predictive model, the
identified type ahead suggestions are based on the context of the user’s experience with and/or
use of the tax return preparation system and/or the customer self-service system, according to
one embodiment.

[0009] The customer self-service system disambiguates potentially ambiguous search
query terms and/or search queries by using the topic(s) of the search query terms and/or search
queries to provide context to an interpretation of the search query terms and/or search queries,
according to one embodiment.

[0010] The customer self-service system disambiguates potentially ambiguous search
query terms and/or search queries by using user profile data and/or user tax data to provide
context to an interpretation of the search query terms and/or search queries, according to one
embodiment.

[0011] These and other embodiments of the customer self-service system are discussed
in further detail below.

[0012] Providing domain-specific and dynamic type ahead suggestions for search query
terms with a customer self-service system for a tax return preparation system is a technical
solution to a long standing technical problem and is not an abstract idea for at least a couple of
reasons. First, providing domain-specific and dynamic type ahead suggestions for search query

terms with a customer self-service system for a tax return preparation system is not an abstract
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idea because it is a computing-centric technology that addresses a computing-centric problem of
finding answers using an electronic customer self-service system. Second, providing domain-
specific and dynamic type ahead suggestions for search query terms with a customer self-service
system for a tax return preparation system is not an abstract idea because it cannot be performed
using pen and paper and cannot be performed by a human mind because the quantity of data that
would have to be mentally processed is believed to be nearly humanly impossible.

[0013] Providing domain-specific and dynamic type ahead suggestions for search query
terms with a customer self-service system for a tax return preparation system is not an abstract
idea allows for significant improvement to the fields of user experience, self-service systems,
customer service, customer retention, electronic tax return preparation, and domain-specific
search engines, according to one embodiment. The present disclosure adds significantly to the
concept of content searching by providing domain-specific type ahead suggestions for search
query terms with a customer self-service system for a tax return preparation system because the
customer self-service system: increases the likelihood that a user will enter a question that is
answerable (e.g., not enter a statement, explicative, or other non-question); increases trust of the
user in the tax return preparation system; assists users in formulating a search query; reduces the
amount of time users spend entering a search query into a search text box; and reduces potential
confusion by an answer by disambiguating search query terms, according to one embodiment.
[0014] As aresult, embodiments of the present disclosure allow for reduced use of
processor cycles, memory, and power consumption, by reducing the time spent by users
searching for answers among search results and by reducing time spent by users to repeatedly
search for an answer to their question in computing environments, according to one
embodiment. Consequently, computing and communication systems implementing and/or
providing the embodiments of the present disclosure are transformed into more operationally
efficient devices and systems.

[0015] In addition to improving overall computing performance, providing domain-
specific and dynamic type ahead suggestions for search query terms with a customer self-service
system for a tax return preparation system significantly improves the field of tax return
preparation systems, by reducing the amount of time it takes to progress a user through a tax
return preparation interview due to delays caused by users’ feelings of fear, uncertainty, and/or
doubt, according to one embodiment. Furthermore, by providing domain-specific and dynamic
type ahead suggestions for search query terms with a customer self-service system for a tax

return preparation system, the disclosed embodiments help maintain and/or build trust and
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therefore loyalty in the tax return preparation system with which the customer self-service
system is associated, which results in repeat customers, efficient preparation of customers’ tax
returns, and reduced abandonment of use of the tax return preparation system, according to one

embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a diagram of a user experience page for providing domain-specific and
dynamic type ahead suggestions for search query terms with a customer self-service system for a
tax return preparation system, in accordance with one embodiment.

[0017] FIGs. 2A and 2B are block diagrams of an architecture for providing domain-
specific and dynamic type ahead suggestions for search query terms with a customer self-service
system for a tax return preparation system, in accordance with one embodiment.

[0018] FIG. 3 is a diagram that illustrates one example of a technique for determining a
relevant topic for one or more search query terms received from a user, in accordance with one
embodiment.

[0019] FIG. 4 is a flow diagram of a process for providing domain-specific and dynamic
type ahead suggestions for search query terms with a customer self-service system for a tax
return preparation system, in accordance with one embodiment.

[0020] FIGs. 5A and 5B are a flow diagram of a process for disambiguating a search
query term, in accordance with one embodiment.

[0021] Common reference numerals are used throughout the FIGs. and the detailed
description to indicate like elements. One skilled in the art will readily recognize that the above
FIGs. are examples and that other architectures, modes of operation, orders of operation, and
elements/functions can be provided and implemented without departing from the characteristics

and features of the invention, as set forth in the claims.

DETAILED DESCRIPTION

[0022] Embodiments will now be discussed with reference to the accompanying FIGs.,
which depict one or more exemplary embodiments. Embodiments may be implemented in many
different forms and should not be construed as limited to the embodiments set forth herein,
shown in the FIGs., and/or described below. Rather, these exemplary embodiments are provided
to allow a complete disclosure that conveys the principles of the invention, as set forth in the

claims, to those of skill in the art.
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[0023] The INTRODUCTORY SYSTEM, USER EXPERIENCE, ARCHITECTURE,
and PROCESS sections herein describe systems and processes suitable for providing domain-
specific and dynamic type ahead suggestions for search query terms with a customer self-service

system for a tax return preparation system, according to various embodiments.

INTRODUCTORY SYSTEM

[0024] Preparing tax returns can feel like a generally unpleasant process. Gathering
paperwork, spending time preparing the tax return, and trying to understand the jargon that is
specific to tax preparation can hardly be avoided while preparing one’s tax return. When
questions arise for people preparing their tax returns, feelings of fear, uncertainty, and/or doubt
are common - especially when people consider the potential negative financial consequences
associated with making an error in a tax return. The feelings fear, uncertainty, and/or doubt can
be amplified and/or converted into frustration, when people are unable to reasonably/quickly
find answers to questions that come up. Embodiments of the present disclosure
predict/determine users’ likely questions based on partial search queries, user profile data,
and/or user tax data that is available to a customer self-service system from the tax return
preparation system, according to one embodiment. As customer self-service system determines
a user’s likely question, the customer self-service system provides a type ahead suggestion (e.g.,
suggests a completion for a term and/or for the remainder of the search query), according to one
embodiment. The type ahead suggestions help users formulate their questions, help users enter a
search query faster, personalizes the search query by basing the type ahead suggestions on the
users’ profile data and/or tax data, and decreases the likelihood that a user will abandon the tax
return preparation system out of frustration from not being able to articulate the user’s question,
according to one embodiment.

[0025] Embodiments of the present disclosure include the technical solution of a method
and system for providing domain-specific and dynamic type ahead suggestions for search query
terms with a customer self-service system for a tax return preparation system. Type ahead
suggestions include suggestions for completing a single search query term and/or suggestions
for completing a search query having multiple search query terms. Suggestions for completing a
single search query term (e.g., a word) are referred herein to as autocomplete, and suggestions
for completing a search query are referred to herein as autosuggest. The customer self-service
system uses search query terms (or partial search query terms) in combination with user profile

data (e.g., navigation or search history) and/or user tax data (e.g., income, zip code, tax
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exemptions) to determine and suggest search query term and/or a search query that the user is
likely to intend to enter or that the user is likely to enter, according to one embodiment.

[0026] The customer self-service system uses natural language processing to identify the
search query term and/or the search query to suggest (e.g., display) to the user, according to one
embodiment. The customer self-service system analyzes search query terms to determine topics
that are associated with the search query terms, according to one embodiment. Based on the
topics, the customer self-service determines an intent of the search query of the user, according
to one embodiment. Example intents of the search query of the user include, but are not limited
to, asking a tax-related question, asking a product-related question, defining terms, searching for
user tax data within the tax return preparation system, performing an action within the tax return
preparation system, navigating within the tax return preparation system, according to one
embodiment. Based on the topics of the search query terms and based on the intent of the search
query, the customer self-service system determines or predicts type ahead suggests for a search
query term and/or for a search query for a user of a tax return preparation system, according to
one embodiment.

[0027] The customer self-service system uses a probabilistic topic model to perform
natural language processing of the search query terms, according to one embodiment. The
probabilistic topic model is implemented using a Latent Dirichlet Allocation (“LDA”)
algorithm, according to one embodiment.

[0028] The customer self-service system uses predictive models to identify a search
query term and/or a search query for a type ahead suggestion, according to one embodiment.
The customer self-service system applies the received search query term(s), user profile data
(e.g., history of visiting interview screen or page, and/or other navigation history with the tax
return preparation system), and/or user tax data (e.g., tax or personal information) to a predictive
model to identify a search query term and/or a search query for a type ahead suggestion,
according to one embodiment. Because of the inputs applied to the predictive model, the
identified type ahead suggestions are based on the context of the user’s experience with and/or
use of the tax return preparation system and/or the customer self-service system, according to
one embodiment.

[0029] The customer self-service system disambiguates potentially ambiguous search
query terms and/or search queries by using the topic(s) of the search query terms and/or search
queries to provide context to an interpretation of the search query terms and/or search queries,

according to one embodiment.
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[0030] The customer self-service system disambiguates potentially ambiguous search
query terms and/or search queries by using user profile data and/or user tax data to provide
context to an interpretation of the search query terms and/or search queries, according to one
embodiment.

[0031] As used herein, the term system (e.g., customer self-service system, tax return
preparation system, or other software system) includes, but is not limited to the following:
computing system implemented, and/or online, and/or web-based, personal and/or business tax
preparation systems; computing system implemented, and/or online, and/or web-based, personal
and/or business financial management systems, services, packages, programs, modules, or
applications; computing system implemented, and/or online, and/or web-based, personal and/or
business management systems, services, packages, programs, modules, or applications;
computing system implemented, and/or online, and/or web-based, personal and/or business
accounting and/or invoicing systems, services, packages, programs, modules, or applications;
and various other personal and/or business electronic data management systems, services,
packages, programs, modules, or applications, whether known at the time of filling or as
developed later.

[0032] Specific examples of systems include, but are not limited to the following:
TurboTax® available from Intuit, Inc. of Mountain View, California; TurboTax® Online™
available from Intuit, Inc. of Mountain View, California; QuickBooks®, available from Intuit,
Inc. of Mountain View, California; QuickBooks® OnlineTM, available from Intuit, Inc. of
Mountain View, California; Mint®, available from Intuit, Inc. of Mountain View, California;
Mint® Online, available from Intuit, Inc. of Mountain View, California; and/or various other
systems discussed herein, and/or known to those of skill in the art at the time of filing, and/or as
developed after the time of filing.

EEINT3

[0033] As used herein, the terms “computing system,” “computing device,” and
“computing entity,” include, but are not limited to, the following: a server computing system; a
workstation; a desktop computing system; a mobile computing system, including, but not
limited to, smart phones, portable devices, and/or devices worn or carried by a user; a database
system or storage cluster; a virtual asset; a switching system; a router; any hardware system;
any communications system; any form of proxy system; a gateway system; a firewall system; a

load balancing system; or any device, subsystem, or mechanism that includes components that

can execute all, or part, of any one of the processes and/or operations as described herein.
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PR INNTS

[0034] In addition, as used herein, the terms “computing system”, “computing entity”,
and/or “computing environment” can denote, but are not limited to the following: systems made
up of multiple virtual assets, server computing systems, workstations, desktop computing
systems, mobile computing systems, database systems or storage clusters, switching systems,
routers, hardware systems, communications systems, proxy systems, gateway systems, firewall
systems, load balancing systems, or any devices that can be used to perform the processes and/or
operations as described herein.

[0035] Herein, the term “production environment” includes the various components, or
assets, used to deploy, implement, access, and use, a given system as that system is intended to
be used. In various embodiments, production environments include multiple computing systems
and/or assets that are combined, communicatively coupled, virtually and/or physically
connected, and/or associated with one another, to provide the production environment
implementing the application.

[0036] As specific illustrative examples, the assets making up a given production
environment can include, but are not limited to, the following: one or more computing
environments used to implement at least part of a system in the production environment such as
a data center, a cloud computing environment, a dedicated hosting environment, and/or one or
more other computing environments in which one or more assets used by the application in the
production environment are implemented; one or more computing systems or computing entities
used to implement at least part of a system in the production environment; one or more virtual
assets used to implement at least part of a system in the production environment; one or more
supervisory or control systems, such as hypervisors, or other monitoring and management
systems used to monitor and control assets and/or components of the production environment;
one or more communications channels for sending and receiving data used to implement at least
part of a system in the production environment; one or more access control systems for limiting
access to various components of the production environment, such as firewalls and gateways;
one or more traffic and/or routing systems used to direct, control, and/or buffer data traffic to
components of the production environment, such as routers and switches; one or more
communications endpoint proxy systems used to buffer, process, and/or direct data traffic, such
as load balancers or buffers; one or more secure communication protocols and/or endpoints used
to encrypt/decrypt data, such as Secure Sockets Layer (SSL) protocols, used to implement at
least part of a system in the production environment; one or more databases used to store data in

the production environment; one or more internal or external services used to implement at least
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part of a system in the production environment; one or more backend systems, such as backend
servers or other hardware used to process data and implement at least part of a system in the
production environment; one or more modules/functions used to implement at least part of a
system in the production environment; and/or any other assets/components making up an actual
production environment in which at least part of a system is deployed, implemented, accessed,
and run, e.g., operated, as discussed herein, and/or as known in the art at the time of filing,
and/or as developed after the time of filing.

[0037] As used herein, the term “computing environment” includes, but is not limited to,
a logical or physical grouping of connected or networked computing systems and/or virtual
assets using the same infrastructure and systems such as, but not limited to, hardware systems,
systems, and networking/communications systems. Typically, computing environments are
either known, “trusted” environments or unknown, “untrusted” environments. Typically, trusted
computing environments are those where the assets, infrastructure, communication and
networking systems, and security systems associated with the computing systems and/or virtual
assets making up the trusted computing environment, are either under the control of, or known
to, a party.

[0038] In various embodiments, each computing environment includes allocated assets
and virtual assets associated with, and controlled or used to create, and/or deploy, and/or operate
at least part of the system.

[0039] In various embodiments, one or more cloud computing environments are used to
create, and/or deploy, and/or operate at least part of the system that can be any form of cloud
computing environment, such as, but not limited to, a public cloud; a private cloud; a virtual
private network (VPN); a subnet; a Virtual Private Cloud (VPC); a sub-net or any
security/communications grouping; or any other cloud-based infrastructure, sub-structure, or
architecture, as discussed herein, and/or as known in the art at the time of filing, and/or as
developed after the time of filing.

[0040] In many cases, a given system or service may utilize, and interface with, multiple
cloud computing environments, such as multiple VPCs, in the course of being created, and/or
deployed, and/or operated.

[0041] As used herein, the term “virtual asset” includes any virtualized entity or
resource, and/or virtualized part of an actual, or “bare metal” entity. In various embodiments, the
virtual assets can be, but are not limited to, the following: virtual machines, virtual servers, and

instances implemented in a cloud computing environment; databases associated with a cloud
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computing environment, and/or implemented in a cloud computing environment; services
associated with, and/or delivered through, a cloud computing environment; communications
systems used with, part of, or provided through a cloud computing environment; and/or any
other virtualized assets and/or sub-systems of “bare metal” physical devices such as mobile
devices, remote sensors, laptops, desktops, point-of-sale devices, etc., located within a data
center, within a cloud computing environment, and/or any other physical or logical location, as
discussed herein, and/or as known/available in the art at the time of filing, and/or as
developed/made available after the time of filing.

[0042] In various embodiments, any, or all, of the assets making up a given production
environment discussed herein, and/or as known in the art at the time of filing, and/or as
developed after the time of filing can be implemented as one or more virtual assets within one or
more cloud or traditional computing environments.

[0043] In one embodiment, two or more assets, such as computing systems and/or virtual
assets, and/or two or more computing environments are connected by one or more
communications channels including but not limited to, Secure Sockets Layer (SSL)
communications channels and various other secure communications channels, and/or distributed
computing system networks, such as, but not limited to the following: a public cloud; a private
cloud; a virtual private network (VPN); a subnet; any general network, communications
network, or general network/communications network system; a combination of different
network types; a public network; a private network; a satellite network; a cable network; or any
other network capable of allowing communication between two or more assets, computing
systems, and/or virtual assets, as discussed herein, and/or available or known at the time of
filing, and/or as developed after the time of filing.

[0044] As used herein, the term “network™ includes, but is not limited to, any network or
network system such as, but not limited to, the following: a peer-to-peer network; a hybrid peer-
to-peer network; a Local Area Network (LAN); a Wide Area Network (WAN); a public
network, such as the Internet; a private network; a cellular network; any general network,
communications network, or general network/communications network system; a wireless
network; a wired network; a wireless and wired combination network; a satellite network; a
cable network; any combination of different network types; or any other system capable of
allowing communication between two or more assets, virtual assets, and/or computing systems,

whether available or known at the time of filing or as later developed.

-11 -



WO 2018/075201 PCT/US2017/053366

[0045] As used herein, the term “user experience display” includes not only data entry
and question submission user interfaces, but also other user experience features and elements
provided or displayed to the user such as, but not limited to, the following: data entry fields,
question quality indicators, images, backgrounds, avatars, highlighting mechanisms, icons,
buttons, controls, menus and any other features that individually, or in combination, create a
user experience, as discussed herein, and/or as known in the art at the time of filing, and/or as
developed after the time of filing.

[0046] As used herein, the terms “user experience page” and “user experience screen”
are interchangeable in meaning and represent a changeable rendering or view of content that is
provided to a user in the user experience display, according to one embodiment.

[0047] As used herein, the term “user experience” includes, but is not limited to, one or
more of a search query creation process, an incremental search results receipt process, a user
session, interview process, interview process questioning, and/or interview process questioning
sequence, and/or other user experience features provided or displayed to the user such as, but not
limited to, interfaces, images, assistance resources, backgrounds, avatars, highlighting
mechanisms, icons, and any other features that individually, or in combination, create a user
experience, as discussed herein, and/or as known in the art at the time of filing, and/or as
developed after the time of filing.

[0048] Herein, the term “party,” “user,” “user consumer,” and “customer” are used
interchangeably to denote any party and/or entity that interfaces with, and/or to whom
information is provided by, the disclosed methods and systems described herein, and/or a legal
guardian of person and/or entity that interfaces with, and/or to whom information is provided by,
the disclosed methods and systems described herein, and/or an authorized agent of any party
and/or person and/or entity that interfaces with, and/or to whom information is provided by, the
disclosed methods and systems described herein. For instance, in various embodiments, a user
can be, but is not limited to, a person, a commercial entity, an application, a service, and/or a
computing system.

[0049] As used herein, the term “predictive model” is used interchangeably with
“analytics model” to denote one or more individual or combined algorithms or sets of equations
that describe, determine, and/or predict characteristics of or the performance of a datum, a data
set, multiple data sets, a computing system, and/or multiple computing systems. Analytics
models or analytical models represent collections of measured and/or calculated behaviors of

attributes, elements, or characteristics of data and/or computing systems.
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[0050] As used herein, the terms “interview” and “interview process” include, but are
not limited to, an electronic, software-based, and/or automated delivery of multiple questions to
a user and an electronic, software-based, and/or automated receipt of responses from the user to
the questions, to progress a user through one or more groups or topics of questions, according to
various embodiments.

[0051] As used herein the term “self-service system” is interchangeable with “self-help
system”, and “self-support system”. A self-service system (e.g., a customer self-service system)
is a system that enables customers and other users to help themselves find answers to questions,
find specific content within the tax return preparation system, navigate within the tax return
preparation system, and/or perform one or more actions (e.g., adjust the user tax data within a
particular form), according to one embodiment.

[0052] As used herein, the terms “type ahead” and “type ahead suggestion” include
suggestions for completing a single search query term and/or suggestions for completing a
search query having multiple search query terms, according to one embodiment. Suggestions
for completing a single search query term (e.g., a word) are referred to herein as autocomplete,
and suggestions for completing a search query are referred to herein as autosuggest. A type
ahead suggestion is amended to one or more complete or partial search query terms that have
already been entered (e.g., into a search text box) by a user. The type ahead suggestions are
specific to the domain of a tax return preparation system and may include dynamically modified
displayed suggestions for additional search query terms that are specific to searching the tax
return preparation system, according to one embodiment. Because the type ahead suggestions
are specific to the domain of the tax return preparation system, as used herein, “type ahead
suggestions” can be used interchangeably with “domain-specific type ahead suggestions”,
according to one embodiment. A described below, one or more types of data and one or more
models may be used to determine the type ahead suggestion within the domain of a tax return
preparation system, according to one embodiment.

[0053] As used herein, the term “incremental search results” includes search results that
are generated for search query terms based on the various information a tax return preparation
system has for a user, as a user enters the search query terms (e.g., in real-time) as part of a
search query to a customer self-service system, according to one embodiment. Incremental
search results include progressively searched for and filtered through text. As the user types,
one or more possible matches for the text are found and immediately presented to the user,

according to one embodiment. The incremental search results are specific to the domain of a tax
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return preparation system and may include automated suggestions for additional search query
terms that are specific to searching the tax return preparation system, according to one
embodiment. Because the incremental search results are specific to the domain of the tax return
preparation system, as used herein, “incremental search results” is used interchangeably with
“domain-specific incremental search results”. The incremental search results are search results
for a partial or complete search query that is based on the received search query terms and based
on user tax data (e.g., user profile data), according to one embodiment. The incremental search
results are search results for one or more potential search queries that a user could formulate
from search query terms that have been received by the customer self-service system, according
to one embodiment.

[0054] As used herein, the term “incremental search content” includes one or more
incremental search results combined with suggested potential search queries, according to one
embodiment. Herein, for simplicity, “incremental search results” may be used to reference
“potential search queries” that are based on the received search query terms, according to one
embodiment.

[0055] As used herein the term “search text box™ denotes a text box, data entry box,
and/or data field in which a user enters search query terms, according to one embodiment.
[0056] As used herein the term “results text box” denotes a text box, data entry box,
and/or data field in which the incremental search results are displayed, according to one
embodiment. The results text box may be displayed in the form of a drop-down menu that

appears below (or otherwise proximate to) a search text box, according to one embodiment.

USER EXPERIENCE

[0057] FIG. 1 is an example of a user experience page that can be used by a customer
self-service system for providing domain-specific and dynamic type ahead suggestions for
search query terms with a customer self-service system for a tax return preparation system,
according to one embodiment. The type ahead suggestions are domain-specific because the
customer self-service system uses information (e.g., user profile data and user tax data) from the
domain of the tax return preparation system to determine which type ahead suggestions to
provide to the user, according to one embodiment. The type ahead suggestions are dynamic
because the customer self-service system dynamically (e.g., in real-time) reevaluates the
provided type ahead suggestions, as additional information (e.g., more or different search query

terms) is/are received from the user, or about the user, by the customer self-service system,
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according to one embodiment. The disclosed type ahead suggestions reduce the time and
difficultly associated with entering, defining, and articulating a question that may arise through
the use of a tax return preparation system, according to one embodiment. The user experience
display 100 includes a search text box 102 that is used to receive data representative search
query terms 104 from a user, according to one embodiment. The search text box 102 can be
provided by a standalone customer self-service system (e.g., TurboTax AnswerXchange® of
Intuit, Inc. of Mountain View, California), according to one embodiment. The search text box
102 is integrated into part of a user experience page 110 of a tax return preparation system (e.g.,
TurboTax® of Intuit, Inc. of Mountain View, California), according to one embodiment.
[0058] The search query terms 104 include one or more search query terms 106 that are
received from a user, and the search query terms 104 include a type ahead suggestion 108
(demarcated by brackets in FIG. 1 for convenience of illustration and explanation), according to
one embodiment. While the user enters the one or more (whole or partial) search query terms
106, a customer self-service system analyzes the one or more search query terms 106, the user
profile data (e.g. history of visiting interview screen or page, other navigation history, search
history, etc.) for the user, and/or the user tax data (e.g., income, deductions, assets, zip code,
etc.) for the user, according to one embodiment. As a result of the analysis, the customer self-
service system selects one of a number of potential search queries and displays the remainder of
the selected potential search query next to the one or more search query terms 106 that are
received from the user, according to one embodiment. Displaying the remainder of the selected
potential search query includes suggesting a completion of a single term of the search query
terms 104, according to one embodiment. For example, the customer self-service system may
suggest appending a “t” to “Wha” to suggest the search query term “What”. Displaying the
remainder of the selected potential search query additionally includes suggesting the addition of
several search query terms to form a search query that is likely to be intended by the user,
according to one embodiment. For example, the customer self-service system may provide the
type ahead suggestion “is my AMT?” for the search query term “What”, in order to type ahead
suggest the search query “What is my AMT?”. The user selects the received type ahead
suggestion by selecting the type ahead suggestion (e.g., with a mouse click, a stylus tap, a finger
touch, a voice command, pressing the “Tab” keyboard key, pressing the “Enter” keyboard key,
etc.), according to one embodiment. The customer self-service system uses one or more models,

such as a probabilistic topic model for performing a natural language search and/or a predictive
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model for analyzing the likelihood of the user’s intent based on the context of the user profile
data and/or the user’s tax data, according to one embodiment.

[0059] The user experience display 100 includes a results text box 114 that is a user
experience element in which the customer self-service system displays incremental search
content 112 in response to the search query terms 104, the one or more search query terms 106,
and/or in response to the selection of the type ahead suggestion 108, according to one
embodiment. The results text box 114 is a drop-down menu that is located near, proximate, or
adjacent to the search text box 102, according to one embodiment. The search text box 102 is
located in an upper region of the user experience display 100, and the results text box 114 is
located adjacent to and below the search text box 102, according to one embodiment. The
results text box 114 is overlaid on top of other content that is provided in the user experience
page 110, in such a manner that it is apparent that there is additional content at a location on the
user experience page 110 that appears to be beneath the results text box 114, according to one
embodiment.

[0060] The user experience display 100 includes search results 116 that are provided in
the body of the user experience page 110, in response to submission of the combination of the
one or more search query terms 106 and the type ahead suggestion 108, according to one
embodiment. In other words, the user experience display 100 can provide incremental search
results within the results text box 114 and/or can provide the search results 116 in another
location within the user experience display 110, in response to the search query terms 104,

according to one embodiment.

ARCHITECTURE

[0061] FIGs. 2A and 2B illustrate an example block diagram of a production
environment 200 for providing domain-specific and dynamic type ahead suggestions for search
query terms with a customer self-service system for a tax return preparation system, according to
one embodiment. The production environment 200 includes a customer self-service system 210,
a tax return preparation system 270, and a user computing environment 290 that are
communicatively coupled through a network 201, according to one embodiment. The customer
self-service system 210 is hosted in a computing environment, according to one embodiment.
The tax return preparation system 270 is hosted in a computing environment, according to one
embodiment. The customer self-service system 210 and the tax return preparation system 270

are hosted in the same computing environment, according to one embodiment. The customer
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self-service system 210, the tax return preparation system 270, and the user computing
environment 290 are communicatively coupled to each other through the network 201 through
one or more communications channels 202, 203, and 204, according to one embodiment.
[0062] The customer self-service system 210 includes a customer self-service system
engine 212, a search engine 214, potential search queries 216, user tax data 218, and user profile
data 251, for providing domain-specific type ahead suggestions for search query terms received
by the customer self-service system 210 for the tax return preparation system 270, according to
one embodiment. The customer self-service system engine 212 receives one or more complete
or partial search query terms from users of the customer self-service system 210, and provides
type ahead suggestions to the users in response to receipt of the search query terms, according to
one embodiment. The customer self-service system 210 uses the search engine 214 to search for
the type ahead suggestion based on the search query terms, the user tax data 218, and/or the user
profile data 251, according to one embodiment. The search engine 214 populates the type ahead
suggestion from the potential search queries 216, based on the search query terms and/or the
user tax data 218 and/or the user profile data 251, according to one embodiment.

[0063] The customer self-service system engine 212 and/or the customer self-service
system 210 provides a user experience display 220 to receive a search query 222 from a user and
for providing a type ahead suggestion 224 to the user, according to one embodiment. The user
experience display 220 includes, but is not limited to, text boxes, menus, buttons, avatars,
audio/video content, and/or other user experience elements to receive the search query 222 and
to provide the type ahead suggestion 224, according to one embodiment. The user experience
display 220 includes a search text box in which the user formulates the search query 222 with
one or more search query terms 226, and in which the user receives the type ahead suggestion
224 in a manner that is visually easy to detect, at least in part because it is adjacent to the
characters the user is entering into the search text box, according to one embodiment.

[0064] The customer self-service system 210 uses the search engine 214 to search for the
type ahead suggestion 224 based on the search query terms 226, the user tax data 218, and/or the
user profile data 251, according to one embodiment. The potential search queries 216 represent
search queries that have been formulated and/or submitted to the customer self-service system
210 and/or to the tax return preparation system 270 by a current user and/or by one or more prior
users of the customer self-service system 210 and/or of the tax return preparation system 270,
according to one embodiment. The potential search queries 216 are stored in one or more

tables, databases, or other data structures, to store records of previously received or defined
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search queries, according to one embodiment. In one embodiment, the customer self-service
system 210 populates the potential search queries 216 based on customer self-service system
content that is provided to users to answer or more user’s questions, according one embodiment.
In one embodiment, the customer self-service system 210 populates the potential search queries
216 based on customer self-service system content, the user tax data 218, and/or the user profile
data 251, according one embodiment. In one embodiment, each of the potential search queries
216 is considered a topic, and each of the potential search queries 216 is associated with one or
more topic terms, one or more topic term probabilities, user profile characteristics, and user tax
data characteristics. The search engine 214 identifies potential search queries 216 that include
the same topic or topics as one or more received search query terms 226, and provides (to the
user) the more relevant one of the potential search queries 216, as a type ahead suggestion 224,
according to one embodiment.

[0065] The search engine 214 and/or the customer self-service system 210 uses the user
tax data 218 to generate the type ahead suggestion 224, according to one embodiment. The user
tax data 218 is stored in one or more tables, databases, or other data structures, and includes
existing user tax data 248 and/or new user tax data 250, according to one embodiment. The
existing user tax data 248 represents user tax data acquired from prior users during the
preparation of one or more prior tax returns (e.g., in the same year or in one or more prior years),
according to one embodiment. The new user tax data 250 represents user tax data acquired from
or about a present user (e.g., the submitter of the search query terms or the user of the account
for which a tax return is being prepared) during the preparation of an unsubmitted tax return,
according to one embodiment. The user tax data 218 includes any user information or tax
information that has been used, that can be used, or that may be used at a future date to prepare a
user’s tax return, according to one embodiment. Examples of the user tax data 218 include, but
are not limited to, a user’s name, a date of birth, an address, a zip code, a home ownership status,
a marital status, an annual income, a job title, an employer’s address, spousal information,
children’s information, asset information, medical history, occupation, information regarding
dependents, salary and wages, interest income, dividend income, business income, farm income,
capital gain income, pension income, individual retirement account (“IRA”) distributions,
unemployment compensation, education expenses, health savings account deductions, moving
expenses, IRA deductions, student loan interest deductions, tuition and fees, medical and dental
expenses, state and local taxes, real estate taxes, personal property tax, mortgage interest,

charitable contributions, casualty and theft losses, unreimbursed employee expenses, alternative
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minimum tax, foreign tax credit, education tax credits, retirement savings contribution, child tax
credits, residential energy credits, and any other information that is currently used, that can be
used, or that may be used in the future to prepare a tax return for a user, according to one
embodiment. The customer self-service system 210 receives the user tax data 218 from the tax
return preparation system 270, according to one embodiment. The customer self-service system
210 is optionally integrated into the tax return preparation system 270 and uses data retrieval
commands or calls to retrieve at least part of the user tax data 218 for use in determining the
type ahead suggestion 224, according to one embodiment. The content of the user tax data 218
and/or the values of the user tax data 218 are user tax data characteristics, according to one
embodiment.

[0066] In one embodiment, the search engine 214 and/or the search algorithm uses the
user profile data 251, in combination with the user tax data 218, to determine which of the
potential search queries 216 to provide as the type ahead suggestion 224. The user profile data
251 include records of actions (e.g., user experience pages visited) that the customer self-service
system can use to determine the user’s search intent when providing the type ahead suggestion
224, according to one embodiment. The user profile data 251 includes, but is not limited to, the
user’s navigation or browsing history within the tax return preparation system 270, the user’s
search history within the tax return preparation system 270, the user’s navigation (e.g., interview
screen visitation history), browsing, and/or search history within the customer self-service
system 210, clickstream data for the user, estimated education level of the user, user-experience
with the tax return preparation system 270 (e.g., a repeat versus first-time user), Internet
Protocol (“IP”’) address characteristics (e.g., library, corporation, residential, foreign IP address,
etc.), and hardware and/or software configurations of the user’s computing device (e.g., Mac,
PC, mobile device, operating system, etc.), according to one embodiment.

[0067] The search engine 214 and/or the customer self-service system 210 include a
search algorithm 228 that is used to define the type ahead suggestion 224, according to one
embodiment. The search engine 214 receives the search query terms 226 from the customer
self-service system engine 212 and applies the search query terms 226 to the search algorithm
228 to generate/define the type ahead suggestion 224, according to one embodiment. The search
engine 214 uses the search algorithm 228 to search the potential search queries 216 to determine
which one of the potential search queries 216 is likely to be relevant to the user, in the context of
the search query terms 226, the user tax data 218, and the user profile data 251, according to one

embodiment. In one embodiment, the search algorithm 228 includes probabilistic topics model,
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query clustering, query de-duplication, Latent Dirichlet allocation algorithm, one or more
predictive models, and/or one or more other database or content searching algorithms for
matching the search query terms 226 to relevant ones of the potential search queries 216,
according to one embodiment.

[0068] The search algorithm 228 includes or uses a probabilistic topic model 238 to
identify topics for the search query terms 226 and for the potential search queries 216, according
to one embodiment. The probabilistic topic model 238 receives the potential search queries 216
and/or the search query terms 226 and generates the topics of potential search queries 236 and/or
the topics of search query terms 239, according to one embodiment. The probabilistic topic
model 238 utilizes the Latent Dirichlet allocation algorithm to identify the topics of potential
search queries 236 and/or the topics of search query terms 239, according to one embodiment.
The search engine 214 uses the topics of potential search queries 236 and/or the topics of search
query terms 239 to match relevant ones of the potential search queries 216 with the search query
terms 226, according to one embodiment. The search engine 214 selects a highly relevant
and/or a most relevant one of the potential search queries 216 as the type ahead suggestion 224,
according to one embodiment.

[0069] The probabilistic topic model 238 (e.g., utilizing the Latent Dirichlet allocation
algorithm) populates and uses the topics database 258 to determine relevance between the search
query terms 226 and the potential search queries 216, according to one embodiment. The topics
database 258 includes topics 260, topic terms 262, the topic term probabilities 264, user profile
characteristics 265, user profile characteristics probabilities 266, user tax data characteristics
267, and user tax data characteristics probabilities 268, according to one embodiment.

[0070] The topics 260 represent themes, subjects, and/or categories of information that
are included in the potential search queries 216, the user tax data 218, the user profile data 251,
and/or customer self-service system content 240, according to one embodiment. The topics 260
are identified by applying the potential search queries 216, the user tax data 218, the user profile
data 251, and/or customer self-service system content 240 to the probabilistic topic model 238,
according to one embodiment. As a result, the topics 260 represent themes, subjects, and/or
categories of: information stored in the potential search queries 216, the user tax data 218, the
user profile data 251, and/or customer self-service system content 240, according to one
embodiment.

[0071] Examples of the topics 260 include, but are not limited to, W-2, 1099, dividends,

interest from loans, taxes exempt dividends, stocks, mutual funds, bonds, capital loss, capital
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gains, retirement plans, security, rentals, state and local tax refunds, business income, schedule
K-1, farm income, business taxes, business expenses and credit, sale of business property,
gambling winnings, alimony received, jury duty, child’s income, sale of home, property taxes,
mortgage insurance, home energy credits, mortgage interest credit, home buyer credit, earned
income credit, child and dependent care, adoption credit, child tax credit, donations to charity,
car registration fees, personal property taxes, education expenses, student loan interest, medical
expenses, other income taxes, sales tax, foreign taxes, individual retirement account
contributions, job-related expenses, and the like, according to one embodiment.

[0072] In one embodiment, the topics 260 are the potential search queries 216 and
include multiple terms. In one embodiment, the topics 260 include a single term. In one
embodiment, the topics 260 include one or two terms but are shorter than a full search query.
[0073] The topic terms 262 represent words that are likely to appear in the topics 260,
according to one embodiment. The topic terms 262 have topic term probabilities 264 of
occurring in the topics 260, according one embodiment. In other words, each of the topic terms
262 has a topic term probability 264 that defines the probability of a topic term occurring in a
topic, according one embodiment. Although each of the topic terms 262 may probabilistically
occur in more than one of the topics 260, the topic term probabilities 264 for reoccurring topic
terms 262 will likely be different for different topics 260, according to one embodiment. An
illustrative example of topics 260, topic terms 262, and topic term probabilities 264 are
illustrated in FIG. 3 and are discussed below in relation to diagram 300, according to one
embodiment.

[0074] The user profile characteristics probabilities 266 and/or the user tax data
characteristics probabilities 268 quantify the likelihood that a user will have question about a
topic when one or more of the user profile characteristics and/or user tax data characteristics
exist, according to one embodiment. The user profile characteristics 265 (e.g., whether the user
has performed a particular action) are associated with the user profile characteristics
probabilities 266, and the user tax data characteristics 267 (e.g., whether the user qualifies for or
has entered a particular tax-related parameter) are associated with the user tax data
characteristics probabilities 268, according to one embodiment. The user profile characteristics
probabilities 266 represent a likelihood or a probabilistic relationship between a topic and user
profile characteristics, and can be used by the probabilistic topic model 238 to add context and
certainty to the identification of a particular topic (e.g., a potential search query) as being

relevant to the search query terms 226 and/or to the user, according to one embodiment. The
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user tax data characteristics probabilities 268 represent a likelihood or a probabilistic
relationship between a topic and user tax data characteristics, and can be used by the
probabilistic topic model 238 to add context and certainty to the identification of a particular
topic as being relevant to the search query terms 226 and/or to the user, according to one
embodiment. In one embodiment, the predictive model 230 and/or the probabilistic topic model
238 generates the user profile characteristics probabilities 266 and/or the user tax data
characteristics probabilities 268 by applying one or more analytics algorithms (e.g., regression,
neural networks, Latent Dirichlet allocation, and/or any know or later developed by those skilled
in the art) to the user tax data 218 that is representative of prior users and to the user profile data
251 that is representative of prior users, to determine a likelihood or probability of a particular
context characteristic occurring with, promoting, or inducing a question or search query terms
for a particular topic, according to one embodiment.

[0075] The search engine 214 and/or the customer self-service system 210 uses the topic
term probabilities 264, the user profile characteristics probabilities 266, and/or the user tax data
characteristics probabilities 268 to disambiguate search query terms that can have multiple
meanings and/or that can be interpreted in different ways, according to one embodiment. An
intended use of a word or an acronym can be clarified by considering types of income,
deductions, dependencies, or other user tax data characteristics when interpreting the word or
acronym entered as one of the search query terms 226, according to one embodiment. An
intended use of the word or an acronym can be clarified by considering which user experience
pages a user has visited, how many times a user has used the tax return preparation system 270,
and other user profile characteristics, according to one embodiment. As an illustrative example,
if a user types in search query terms that include “VA”, the search engine 214 has to determine
whether the user intends “VA” to mean Virginia or to mean Veterans Affairs. If, however, the
search engine 214 analyzes the user tax data 218 to identify Veterans Disability Pension and/or
the search engine 214 analyzes the user profile data 251 to see that the user has navigated to a
user experience page related to Veterans’ Benefits, then the search engine 214 can increase the
likelihood that the acronym “VA” is intended to mean Veterans Affairs and decrease the
likelihood that the acronym “VA” is intended to mean Virginia, according to one embodiment.
[0076] The search algorithm 228 includes or uses a predictive model 230 for
determining a likelihood of potential search queries 216 being relevant to the received search
query terms 226 within the context of a particular set of the user tax data 218 and within the

context of particular set of user profile data 251, according to one embodiment. The predictive
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model 230 generates likelihoods of potential search queries 216, from which the customer self-
service system 210 and/or the search engine 214 can distinguish more-likely from less-likely
ones of the potential search queries 216, according to one embodiment. The predictive model
230 uses the user tax data 218 and/or the user profile data 251 in determining the likelihoods of
relevance of the potential search queries 216 to the search query terms 226, according to one
embodiment. In one embodiment, the search engine 214 uses the predictive model 230 to
determine the topic term probabilities 264, the user profile characteristics probabilities 266,
and/or the user tax data characteristics probabilities 268, based on the interactions of prior users
with the customer self-service system 210 and/or with the tax return preparation system 270,
according to one embodiment.

[0077] The predictive model 230 is trained from existing searches performed by the
search engine 214, from prior search queries submitted by users to the customer self-service
system 210, with the user tax data 218, with the user profile data 251, and/or with the customer
self-service system content 240, according to one embodiment. The predictive model 230 is
trained using one or more predictive model training operations including, but not limited to,
regression, logistic regression, decision trees, artificial neural networks, support vector
machines, linear regression, nearest neighbor methods, distance based methods, naive Bayes,
linear discriminant analysis, k-nearest neighbor algorithm, and/or any other know or later
developed predictive model training operation, according to one embodiment.

[0078] The customer self-service system content 240 includes a variety of data
representing content that can be provided to the users to answer users’ questions, in response to
the users’ search query 222, according to one embodiment. The customer self-service system
content 240 includes crowd-sourced customer support content 242, service provider content 244,
and definitions content 246, according to one embodiment. The crowd-sourced customer
support content 242 includes questions and responses that are submitted by a community of
question askers and response providers that use the customer self-service system 210 or another
question and answer customer support system that is associated with the tax return preparation
system 270, according to one embodiment. The crowd-sourced customer support content 242
can also be referred to as user generated content (“UGC”) to distinguish the crowd-sourced
customer support content 242 from the service provider content 244, according to one
embodiment. The service provider content 244 includes white papers, questions, answers,
frequently asked questions, answers to {requently asked questions, tutorials, audio/video content,

interactive content, or other content that can be used to assist users in learning about taxes, tax
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preparation, the tax return preparation system 270, or other relevant subject matter, according to
one embodiment. The definitions content 246 include acronym definitions, definitions of tax-
specific terms (e.g., tax jargon), and/or definitions of terms that are related to tax law, preparing
tax returns, and the tax return preparation system 270, according to one embodiment.

[0079] The customer self-service system 210 determines which portions of the customer
self-service system content 240 to provide to the user, based on the search query terms 226
and/or based on the type ahead suggestion 224 that is selected by the user, according to one
embodiment. Because the potential search queries 216 change based on additions, deletions, or
other modifications to the search query terms 226, the customer self-service system 210
dynamically updates the type ahead suggestion 224 that is displayed, as the user adds, deletes,
and/or modifies the search query terms 226 within the user experience display 220, according to
one embodiment.

[0080] The customer self-service system 210 is partially or wholly stored in memory 254
(inclusive of non-volatile memory and volatile memory) and is partially or wholly executed by
processors 256, according to one embodiment.

[0081] The user computing environment 290 is representative of one or more user
computing systems 292 that may be used by one or more users 294 to provide the user tax data
218 to the tax return preparation system 270, according to one embodiment. The user
computing environment 290 may be used to provide search query terms 226 to the customer
self-service system 210 (directly or indirectly through the tax return preparation system 270),
and may be used to receive the type ahead suggestion 224 from the customer self-service system
210 (directly or indirectly through the tax return preparation system 270), according to one
embodiment.

[0082] FIG. 2B illustrates additional features of the tax return preparation system 270
within the production environment 200, according to one embodiment. The tax return
preparation system 270 includes a tax return preparation engine 272, user experience options
274, and the user tax data 218 for progressing users through tax return preparation interviews to
prepare tax returns for tax filers, according to one embodiment.

[0083] The tax return preparation engine 272 provides the tax return preparation system
user experience display 276, by which the tax return preparation engine 272 progresses users
through tax return preparation interviews by providing users with tax return preparation
interview content 278, according to one embodiment. The tax return preparation engine 272

populates the tax return preparation interview content 278 with selected portions of the user
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experience options 274, according to one embodiment. The tax return preparation engine 272
populates the tax return preparation interview content 278 with one or more of a variety of the
user experience options 274, including, but not limited to, tax topics, questions, content
sequences, pages, colors, interface elements, promotions, multimedia, and the like, to provide
each user with a personalized tax return preparation interview, according to one embodiment.
The tax return preparation system user experience display 276 incorporates portions of the user
experience display 220 (of the customer self-service system 210) to enable the customer self-
service system 210 to acquire information from users of the tax return preparation system 270,
according to one embodiment.

[0084] The tax return preparation engine 272 uses the tax return preparation system user
experience display 276 to both provide the tax return preparation interview content 278 and to
receive user responses 280, according to one embodiment. The user responses 280 include user
tax data 218 (e.g., new user tax data 250), according to one embodiment. The user tax data 218
includes financial and personal information that may be used to populate one or more tax-related
forms, to facilitate preparing a tax filers tax return, according to one embodiment.

[0085] The tax return preparation engine 272 and/or the tax return preparation system
270 uses the user responses 280 (e.g., the user tax data 218) to prepare a tax return 282
represented by tax return data, for a tax filer, according to one embodiment. The tax return
preparation system 270 is configured to file a tax return 282 with one or more state and/or
federal government agencies, according to one embodiment. The tax return 282 includes one or
more state and/or a federal tax returns, according to one embodiment.

[0086] The tax return preparation system 270 is data that is partially or wholly stored in
memory 284 (inclusive of non-volatile memory and volatile memory) and is partially or wholly
executed by processors 286, according to one embodiment.

[0087] All or part of the customer self-service system 210 is optionally integrated within
the tax return preparation system 270 to facilitate the retrieval and sharing of the user tax data
218 and/or the user profile data 251, according to one embodiment. The customer self-service
system 210 shares some computing environment resources (€.g., memory, processors, computer
cabinets, networking equipment, etc.) with the tax return preparation system 270 but is a system
that can be implemented on computing environment resources that are independent of the tax
return preparation system 270 and/or are in a different computing environment, according to one
embodiment. In one embodiment, portions of the customer self-service system 210 are

integrated into the tax return preparation system 270, while the remainder of the customer self-
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service system 210 operates independent of the tax return preparation system 270. In one
embodiment, the tax return preparation system 270 hosts the user experience display 220 (of the
customer self-service system 210) while the functionality of the customer self-service system
210 that determines the type ahead suggestion 224 operates on computing environment
resources that are independent of the computing environment resources of the tax return
preparation system 270, according to one embodiment.

[0088] Although the features and functionality of the production environment 200 are
illustrated and/or described in terms of individual and/or modularized components, engines,
modules, models, databases/data stores, and/or systems, one or more of the functions of one or
more of the components, engines, modules, models, databases/data stores, and/or systems are
functionally combinable with one or more other described and/or illustrated components,
engines, modules, models, databases/data stores, and/or systems, according to one embodiment.
[0089] FIG. 3 illustrates a diagram 300 that shows one technique for determining a
relevant topic for search query terms received from a user by including user profile
characteristics and user profile characteristics, according to one embodiment. The diagram 300
includes a search query term input element 302, e.g., a text box, for receiving search query terms
(or a question comprising search query terms) from a user, according to one embodiment. The
search query term input element 302 is an example of a search query term input element, and
other embodiments of search query term input elements (e.g., user interface elements) can be
used. The search query term input element 302 includes search query terms entered into the
search query term input element 302, according to one embodiment. The example search query
terms include a search query term 303, search query term 304, search query term 305, and
search query term 306, according to one embodiment. Although four example search query
terms are illustrated, many more search query terms or fewer search query terms can also be
received and analyzed with the customer support system to identify a relevant topic for search
query terms, according to one embodiment.

[0090] The diagram 300 includes two example entries for the topics database 258
(shown in FIG. 2A) that can be used to determine a topic that is relevant to the search query
terms 303, 304, 305, 306, according to one embodiment. The diagram 300 includes a topics
database entry 307 and a topics database entry 308, to illustrate an example process of
determining a relevant, a more relevant, a highest relevant, or multiple relevant topics for the
search query terms 303, 304, 305, 306, according to one embodiment. The topics database entry

307 includes a topic 309, topic terms 310, and topic term probabilities 311, according to one
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embodiment. The topics database entry 308 includes a topic 312, topic terms combined with
context characteristics 313, and topic term probabilities combined with context characteristics
probabilities 314, according to one embodiment. The topics database entries 307 and 308 are
examples of entries that are made to the topics database 258 (shown in FIG. 2A), according to
one embodiment. The topics 309 and 312 are examples of the topics 260 in the topics database
258, according to one embodiment. The topic terms 310 are examples of topic terms 262
entered into the topics database 258, according to one embodiment. The topic term probabilities
311 are examples of the topic term probabilities 264 entered into the topics database 258,
according to one embodiment. Referring to FIGs. 2A and 3, the topic terms combined with
context characteristics 313 are examples of topic terms 262, user profile characteristics 265 and
user tax data characteristics 267 entered into the topics database 258, according to one
embodiment. The topic term probabilities combined with the context characteristics
probabilities 314 are examples of the topic term probabilities 264, the user profile characteristics
probabilities 266, and user tax data characteristics probabilities 268 entered into the topics
database 258, according to one embodiment. The topics 309 and 312 include a numerical
identifier (e.g., topic “18” and topic “1”) and an alphabetical identifier (e.g., “intent to contact”
topic and “deductions” topic), according to one embodiment.

[0091] The topics database entry 308 includes context characteristics of
“submitfedreturnpg”, “2014deductionscredits”, “emplymt_status?Y”, “k1form”,
“incomeexplore”, and “TRSversion?free”, which represent examples of user profile
characteristics and user tax data characteristics that may be stored in the topics database 258,
according to one embodiment. User profile characteristics and user tax data characteristics are
examples of context characteristics. For these example context characteristics,
“submitfedreturnpg” represents an example of a user experience display identifier for a user
experience display page for submitting a federal tax return, “2014deductionscredits” represents
an example of a user experience display identifier for a user experience display page for
answering questions about deductions and credits for 2014 taxes, “emplymt_status?Y”
represents a user characteristic for whether the user is employed, “k1form” represents an
example of a user experience display identifier for a user experience display page for filling out
a K1 tax form, “incomeexplore” represents an example of a user experience display identifier for
a user experience display page for determining income for a user in a tax return preparation
system, and “TRSversion?free” represents an identifier of a free version of a tax return

preparation system, according to one embodiment.
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[0092] The customer self-service system 210 determines a topic relevance score 315 for
the topic 309 and a topic relevance score 316 for the topic 312 by combining or adding the topic
term probabilities and context characteristics probabilities that are associated with one or more
of the search query terms 303, 304, 305, 306, the user tax data characteristics, and the user
profile characteristics. The customer self-service system 210 receives the search query terms
303, 304, 305, 306 from the user in the search query term input element 302, according one
embodiment. The customer self-service system 210 searches the topics database entries 307 and
308 for topic terms that match the search query terms 303, 304, 305, 306 and for context
characteristics that exist during the submission of the search query terms 303, 304, 305, 306,
according one embodiment. The customer self-service system 210 then associates the topic term
probabilities 311, 314 of the topic terms 310, 313 that match the search query terms 303, 304,
305, 306 and search context, to associate the relevant topic term probabilities 311, 314, to the
search query terms 303, 304, 305, 306, according one embodiment. For each topic 309 and 312,
the customer self-service system 210 determines the topic relevance scores 315, 316, by
combining the topic term probabilities 311, 314 that are relevant to and associated with the
search query terms 303, 304, 305, 306, user tax data characteristics, and user profile
characteristics that exist in the topics 309, 312.

[0093] As a specific and illustrative example, if the search query term 303 is the topic
term “number”, the search query term 304 is the topic term “phone”, the search query term 305
is the topic term “PIN”, the search query term 306 is the search query term “service”, the user
profile characteristic 317 includes “submitfedreturnpg”, and the user tax data characteristic 320
includes “emplymt_status?Y”, then the topic relevance score 315 for the topic 309 is 0.192, and
the topic relevance score 316 for the topic 312 is .12946, without taking context characteristics
into account. If context characteristics are factored into the topic relevance score 316 for the
topic 312, then the topic relevance score 316 for the topic 312 increases to .30295. Accordingly,
the topic relevance score 316 for the topic 312 makes the topic 312 - “change/amend” more
relevant to the search query terms 303, 304, 305, 306 than the topic 309 - “intent to contact”,
because the topic relevance score 316 is greater than the topic relevance score 315, according to
one example of an embodiment.

[0094] The customer self-service system 210 determines more relevant, most relevant, or
highest relevant topics for the search terms by ranking, sorting, and/or comparing the topic
relevance scores 315, 316 for each of the topics 309, 312, according to one embodiment. The

customer self-service system 210 determines that the topic with the highest topic relevance score

-08 -



WO 2018/075201 PCT/US2017/053366

is the highest relevant topic to the search query terms 303, 304, 305, 306, according one

embodiment.

PROCESS

[0095] FIG. 4 is an example flow diagram of a process 400 for providing domain-
specific and dynamic type ahead suggestions for search query terms with a customer self-service
system for a tax return preparation system, according to one embodiment. The process 400
includes operations that may be used by the production environment 200 (shown in FIGs. 2A
and 2B) to generate a user experience/user experience page similar to the one illustrated in FIG.
1, according to one embodiment.

[0096] At operation 402, the process includes receiving one or more search query terms,
according to one embodiment. Operation 402 proceeds to operation 404, according to one
embodiment.

[0097] At operation 404, the process includes identifying user profile data, according to
one embodiment. Identifying user profile data includes receiving the user profile data from a tax
return preparation system, by a customer self-service system, according to one embodiment.
Operation 404 proceeds to operation 406, according to one embodiment.

[0098] At operation 406, the process includes identifying user tax data, according to one
embodiment. Identifying user tax data includes receiving the user tax data from a tax return
preparation system, by a customer self-service system, according to one embodiment.

[0099] At operation 408, the process includes applying at least one of the received one or
more search query terms, the user profile data, and the user tax data to a search algorithm to
identify one of a plurality of potential search queries to provide to the user as a type ahead
suggestion, according to one embodiment. Operation 408 includes operations 410, 412, and/or
414, according to one embodiment.

[0100] At operation 410, the process includes determining topics and/or topics relevance
scores for at least one of the one or more search query terms, the user profile data, and the user
tax data, according to one embodiment. Operation 410 proceeds to operation 412, according to
one embodiment.

[0101] At operation 412, the process includes comparing the topics and/or topics
relevance scores for at least one of the one or more search query terms, the user profile data, and

the user tax data against the topics and/or topics relevance scores of the plurality of potential
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search queries stored by the customer self-service system, according to one embodiment.
Operation 412 proceeds to operation 414, according to one embodiment.

[0102] At operation 414, the process includes identifying one of the plurality of potential
search queries to provide to the user based on similar or matching topics and/or similarly ranked
topics relevance scores for the one of the plurality of potential search queries and for at least one
of the one or more search query terms, the user profile data, and the user tax data, according to
one embodiment. Operation 414 proceeds to operation 416, according to one embodiment.
[0103] At operation 416, the process includes displaying the identified one of the
plurality of potential search queries by completing one or more of the received search query
terms and/or by appending one or more additional search query terms to the received one or
more search query terms, to form a search query and to provide the type ahead suggestion,
wherein the one or more additional search query terms are included in the identified one of the
plurality of potential search queries, according to one embodiment.

[0104] FIGs. 5A and 5B are an example flow diagram of a process 500 for
disambiguating a search query term, according to one embodiment. The process 500 uses the
user profile characteristics and/or the user tax data characteristics to disambiguate one or more
potentially ambiguous (e.g., can be interpreted to have more than one meaning) search query
terms, according to one embodiment.

[0105] At operation 502, the process includes receiving an ambiguous search query term,
the ambiguous search query term having at least two different meanings in the context of
preparing a tax return, according to one embodiment. Operation 502 proceeds to operation 504,
according to one embodiment.

[0106] At operation 504, the process includes determining relevant topics for the
ambiguous search query term based on topic relevance scores for available topics, according to
one embodiment. Operation 504 proceeds to operation 506, according to one embodiment.
[0107] At operation 506, the process includes determining if the highest topic relevance
scores are similar in value, according to one embodiment. The highest topic relevance scores
are similar to value, if the topic relevance scores have a difference that is less than a
predetermined threshold (e.g., .1, 1, 10, etc.), according to one embodiment. The predetermined
value can depend on the numbering system or scheme used for the topic relevance scores,
according to one embodiment. If two or more highest topic relevance scores are not similar in

value, operation 506 proceeds to operation 508 (of FIG. 5B), according to one embodiment. If
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two or more of the highest topic relevance scores are similar in value, operation 506 proceeds to
operation 510, according to one embodiment.

[0108] At operation 510, the process includes determining relevant topics for the
ambiguous search query term based on topic relevance scores that include the user profile
characteristics, according to one embodiment. Operation 510 proceeds to operation 512,
according to one embodiment.

[0109] At operation 512, the process includes determining if the highest topic relevance
scores are similar in value, according to one embodiment. If two or more highest topic
relevance scores are not similar in value, operation 512 proceeds to operation 508 (of FIG. 5B),
according to one embodiment. If two or more of the highest topic relevance scores are similar in
value, operation 512 proceeds to operation 514, according to one embodiment.

[0110] At operation 514, the process includes determining relevant topics for the
ambiguous search query term based on topic relevance scores that include the user profile data
and the user tax data characteristics, according to one embodiment. Operation 514 proceeds to
operation 516, according to one embodiment.

[0111] At operation 516, the process includes determining if the highest topic relevance
scores are similar in value, according to one embodiment. If two or more highest topic
relevance scores are not similar in value, operation 516 proceeds to operation 508 (of FIG. 5B),
according to one embodiment. If two or more of the highest topic relevance scores are similar in
value, operation 506 proceeds to operation 518, according to one embodiment.

[0112] At operation 518, the process includes providing a type ahead suggestion to the
user using an alternative topic selection technique, according to one embodiment. The
alternative topic selection technique can include randomly choosing one of the topics or
potential search queries that have similar values for the topic relevance scores, according to one
embodiment.

[0113] At operation 508 (of FIG. 5B), the process includes selecting the topic with a
higher topic relevance score to be the topic that is more likely to be relevant to the ambiguous
search query term, according to one embodiment. Operation 508 proceeds to operation 520,
according to one embodiment.

[0114] At operation 520, the process includes providing a type ahead suggestion to the
user based on the topic that is more likely to be relevant to the ambiguous search query term,
according to one embodiment. In one embodiment, the topic is one of the potential search

queries, according to one embodiment.

231 -



WO 2018/075201 PCT/US2017/053366

[0115] As noted above, the specific illustrative examples discussed above are but
illustrative examples of implementations of embodiments of the method or process for providing
domain-specific and dynamic type ahead suggestions for search query terms with a customer
self-service system for a tax return preparation system. Those of skill in the art will readily
recognize that other implementations and embodiments are possible. Therefore, the discussion
above should not be construed as a limitation on the claims provided below.

[0116] Providing domain-specific and dynamic type ahead suggestions for search query
terms with a customer self-service system for a tax return preparation system is a technical
solution to a long standing technical problem and is not an abstract idea for at least a couple of
reasons. First, providing domain-specific and dynamic type ahead suggestions for search query
terms with a customer self-service system for a tax return preparation system is not an abstract
idea cannot be performed using pen and paper. Second, providing domain-specific and dynamic
type ahead suggestions for search query terms with a customer self-service system for a tax
return preparation system is not an abstract idea cannot be performed by a human mind because
the quantity of data that would have to be mentally processed is believed to be nearly humanly
impossible.

[0117] Providing domain-specific and dynamic type ahead suggestions for search query
terms with a customer self-service system for a tax return preparation system is not an abstract
idea allows for significant improvement to the fields of user experience, self-service systems,
customer service, customer retention, electronic tax return preparation, and domain-specific
search engines, according to one embodiment. The present disclosure adds significantly to the
concept of content searching by providing domain-specific type ahead suggestions for search
query terms with a customer self-service system for a tax return preparation system because the
customer self-service system: increases the likelihood that a user will enter a question that is
answerable (e.g., not enter a statement, explicative, or other non-question); increases trust of the
user in the tax return preparation system; assists users in formulating a search query; reduces the
amount of time users spend entering a search query into a search text box; and reduces potential
confusion by an answer by disambiguating search query terms, according to one embodiment.
[0118] As aresult, embodiments of the present disclosure allow for reduced use of
processor cycles, memory, and power consumption, by reducing the time spent by users
searching for answers among search results and by reducing time spent by users to repeatedly
search for an answer to their question in computing environments, according to one

embodiment. Consequently, computing and communication systems implementing and/or
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providing the embodiments of the present disclosure are transformed into more operationally
efficient devices and systems.

[0119] In addition to improving overall computing performance, providing domain-
specific and dynamic type ahead suggestions for search query terms with a customer self-service
system for a tax return preparation system significantly improves the field of tax return
preparation systems, by reducing the amount of time it takes to progress a user through a tax
return preparation interview due to delays caused by users’ feelings of fear, uncertainty, and/or
doubt, according to one embodiment. Furthermore, by providing domain-specific and dynamic
type ahead suggestions for search query terms with a customer self-service system for a tax
return preparation system, the disclosed embodiments help maintain and/or build trust and
therefore loyalty in the tax return preparation system with which the customer self-service
system is associated, which results in repeat customers, efficient preparation of customers’ tax
returns, and reduced abandonment of use of the tax return preparation system, according to one
embodiment.

[0120] In accordance with an embodiment, a computing system implemented method
provides domain-specific and dynamic type ahead suggestions for search query terms with a
customer self-service system for a tax return preparation system. The method includes
providing, with one or more computing systems, a customer self-service system associated with
a tax return preparation system, according to one embodiment. The method includes storing,
with the customer self-service system, potential search query data representing a plurality of
potential search queries, in memory allocated for use by the customer self-service system,
according to one embodiment. The method includes maintaining user tax data representing
financial information and personal information for users of the tax return preparation system,
according to one embodiment. The method includes maintaining user profile data representing
user profiles for users of the tax return preparation system, according to one embodiment. The
method includes providing search algorithm data representing a search algorithm that identifies
some of the plurality of potential search queries that are topically relevant to one or more search
query terms received from a user, according to one embodiment. The method includes
providing search text box data representing a search text box, to enable receipt of the one or
more search query terms, according to one embodiment. The method includes receiving the one
or more search query terms in the search text box as a portion of a search query, according to
one embodiment. The method includes applying search query data representing the one or more

search query terms to the search algorithm to select one of the plurality of potential search
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queries, at least partially based on a topic relevance between the one or more search query terms
and the one of the plurality of potential search queries and at least partially based on the user
profile data and/or the user tax data, according to one embodiment. The method includes
updating user experience display data to include the one of the plurality of potential search
queries as a type ahead suggestion for completing a search query for the user, the user
experience display data representing a user experience display that includes the search text box,
according to one embodiment. The method includes transmitting the user experience display
data to a user computing system, to render the type ahead suggestion adjacent to the one or more
search query terms received from the user in the search text box, to assist a user in articulating
the search query, to decrease a quantity of time consumed by the user in entering the search
query, and to decrease a quantity of time consumed by the user in finding an answer to the
search query.

[0121] In accordance with an embodiment, a computing system implemented method
provides domain-specific and dynamic type ahead suggestions for search query terms with a
customer self-service system for a tax return preparation system. The method includes
providing, with one or more computing systems, a customer self-service system associated with
a tax return preparation system, according to one embodiment. The method includes storing,
with the customer self-service system, potential search query data representing a plurality of
potential search queries, in memory allocated for use by the customer self-service system,
according to one embodiment. The method includes receiving one or more search query terms
in a search text box from a user as a portion of a search query, according to one embodiment.
The method includes storing topic term probability scores for a plurality of terms for each of the
plurality of potential search queries, according to one embodiment. The method includes
determining topic relevance scores for the plurality of potential search queries by using the one
of more search query terms from the search text box, according to one embodiment. The
method includes sorting the topic relevance scores to rank the plurality of potential search
queries on relevance to the one or more potential search queries, according to one embodiment.
The method includes selecting one of the plurality of potential search queries with a highest rank
that is indicated by a highest one of the topic relevance scores, according to one embodiment.
The method includes updating user experience display data to include the one of the plurality of
potential search queries as a type ahead suggestion for completing a search query for the user,
the user experience display data representing a user experience display that includes the search

text box, according to one embodiment. The method includes transmitting the user experience
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display data to a user computing system, to render the type ahead suggestion adjacent to the one
or more search query terms received from the user in the search text box, to assist a user in
articulating the search query, to decrease a quantity of time consumed by the user in entering the
search query, and to decrease a quantity of time consumed by the user in finding an answer to
the search query that is partially represented by the one or more search query terms, according to
one embodiment.

[0122] In accordance with an embodiment, a system provides domain-specific and
dynamic type ahead suggestions for search query terms with a customer self-service system for a
tax return preparation system. The system includes one or more processors, according to one
embodiment. The system includes memory having instructions which, if executed by the one or
more processors, cause the one or more processors to perform a process for providing domain-
specific and dynamic type ahead suggestions for search query terms with a customer self-service
system for a tax return preparation system, according to one embodiment. The process includes
providing a customer self-service system associated with a tax return preparation system,
according to one embodiment. The process includes storing, with the customer self-service
system, potential search query data representing a plurality of potential search queries, in
memory allocated for use by the customer self-service system, according to one embodiment.
The process includes maintaining user tax data representing financial information and personal
information for users of the tax return preparation system, according to one embodiment. The
process includes maintaining user profile data representing user profiles for users of the tax
return preparation system, according to one embodiment. The process includes providing search
algorithm data representing a search algorithm that identifies some of the plurality of potential
search queries that are topically relevant to one or more search query terms received from a user,
according to one embodiment. The process includes providing search text box data representing
a search text box, to enable receipt of the one or more search query terms, according to one
embodiment. The process includes receiving the one or more search query terms in the search
text box as a portion of a search query, according to one embodiment. The process includes
applying search query data representing the one or more search query terms to the search
algorithm to select one of the plurality of potential search queries, at least partially based on a
topic relevance between the one or more search query terms and the one of the plurality of
potential search queries and at least partially based on the user profile data and/or the user tax
data, according to one embodiment. The process includes updating user experience display data

to include the one of the plurality of potential search queries as a type ahead suggestion for
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completing a search query for the user, the user experience display data representing a user
experience display that includes the search text box, according to one embodiment. The process
includes transmitting the user experience display data to the user computing system, to render
the type ahead suggestion adjacent to the one or more search query terms received from the user
in the search text box, to assist a user in articulating the search query, to decrease a quantity of
time consumed by the user in entering the search query, and to decrease a quantity of time
consumed by the user in finding an answer to the search query, according to one embodiment.
[0123] In the discussion above, certain aspects of one embodiment include process steps
and/or operations and/or instructions described herein for illustrative purposes in a particular
order and/or grouping. However, the particular order and/or grouping shown and discussed
herein are illustrative only and not limiting. Those of skill in the art will recognize that other
orders and/or grouping of the process steps and/or operations and/or instructions are possible
and, in some embodiments, one or more of the process steps and/or operations and/or
instructions discussed above can be combined and/or deleted. In addition, portions of one or
more of the process steps and/or operations and/or instructions can be re-grouped as portions of
one or more other of the process steps and/or operations and/or instructions discussed herein.
Consequently, the particular order and/or grouping of the process steps and/or operations and/or
instructions discussed herein do not limit the scope of the invention as claimed below.

[0124] As discussed in more detail above, using the above embodiments, with little or no
modification and/or input, there is considerable flexibility, adaptability, and opportunity for
customization to meet the specific needs of various users under numerous circumstances.
[0125] In the discussion above, certain aspects of one embodiment include process steps
and/or operations and/or instructions described herein for illustrative purposes in a particular
order and/or grouping. However, the particular order and/or grouping shown and discussed
herein are illustrative only and not limiting. Those of skill in the art will recognize that other
orders and/or grouping of the process steps and/or operations and/or instructions are possible
and, in some embodiments, one or more of the process steps and/or operations and/or
instructions discussed above can be combined and/or deleted. In addition, portions of one or
more of the process steps and/or operations and/or instructions can be re-grouped as portions of
one or more other of the process steps and/or operations and/or instructions discussed herein.
Consequently, the particular order and/or grouping of the process steps and/or operations and/or

instructions discussed herein do not limit the scope of the invention as claimed below.

-36 -



WO 2018/075201 PCT/US2017/053366

[0126] The present invention has been described in particular detail with respect to
specific possible embodiments. Those of skill in the art will appreciate that the invention may
be practiced in other embodiments. For example, the nomenclature used for components,
capitalization of component designations and terms, the attributes, data structures, or any other
programming or structural aspect is not significant, mandatory, or limiting, and the mechanisms
that implement the invention or its features can have various different names, formats, or
protocols. Further, the system or functionality of the invention may be implemented via various
combinations of software and hardware, as described, or entirely in hardware elements. Also,
particular divisions of functionality between the various components described herein are merely
exemplary, and not mandatory or significant. Consequently, functions performed by a single
component may, in other embodiments, be performed by multiple components, and functions
performed by multiple components may, in other embodiments, be performed by a single
component.

[0127] Some portions of the above description present the features of the present
invention in terms of algorithms and symbolic representations of operations, or algorithm-like
representations, of operations on information/data. These algorithmic or algorithm-like
descriptions and representations are the means used by those of skill in the art to most
effectively and efficiently convey the substance of their work to others of skill in the art. These
operations, while described functionally or logically, are understood to be implemented by
computer programs or computing systems. Furthermore, it has also proven convenient at times
to refer to these arrangements of operations as steps or modules or by functional names, without
loss of generality.

[0128] Unless specifically stated otherwise, as would be apparent from the above

discussion, it is appreciated that throughout the above description, discussions utilizing terms

b3 EEINT3 EEINT3 EEINT3

such as, but not limited to, “activating,” “accessing,” “adding,” “aggregating,” “alerting,”

EEINT3 EEINT3 EEINT3 EEINT3 EEINT3 b INTS

“applying,” “analyzing,” “associating,” “calculating,” “capturing,” “categorizing,” “classifying,”

“comparing,

EEINT3 EEINT3

creating,” “defining,” “detecting,” “determining,” “distributing,” “eliminating,”

EEINT3 b3 9 el

“encrypting,” “extracting,” “filtering,” “forwarding,” “generating,” “identifying,”

“implementing,” “informing,” ] n < R INT3 99 & R INT3

monitoring," “obtaining,” “posting,” “processing,” “providing,”

PN n < 99 <i 99 <i 99 <i EEINT3

“receiving,” "requesting,” “saving,” “sending,” “storing,” “substituting,” “transferring,”

EEINT3 b3

“transforming,” “transmitting,” “using,” etc., refer to the action and process of a computing

system or similar electronic device that manipulates and operates on data represented as physical
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(electronic) quantities within the computing system memories, resisters, caches or other
information storage, transmission or display devices.

[0129] The present invention also relates to an apparatus or system for performing the
operations described herein. This apparatus or system may be specifically constructed for the
required purposes, or the apparatus or system can comprise a general purpose system selectively
activated or configured/reconfigured by a computer program stored on a computer program
product as discussed herein that can be accessed by a computing system or other device.
[0130] The present invention is well suited to a wide variety of computer network
systems operating over numerous topologies. Within this field, the configuration and
management of large networks comprise storage devices and computers that are
communicatively coupled to similar or dissimilar computers and storage devices over a private
network, a LAN, a WAN, a private network, or a public network, such as the Internet.

[0131] It should also be noted that the language used in the specification has been
principally selected for readability, clarity and instructional purposes, and may not have been
selected to delineate or circumscribe the inventive subject matter. Accordingly, the disclosure of
the present invention is intended to be illustrative, but not limiting, of the scope of the invention,
which is set forth in the claims below.

[0132] In addition, the operations shown in the FIG.s, or as discussed herein, are
identified using a particular nomenclature for ease of description and understanding, but other
nomenclature is often used in the art to identify equivalent operations.

[0133] Therefore, numerous variations, whether explicitly provided for by the
specification or implied by the specification or not, may be implemented by one of skill in the

art in view of this disclosure.
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CLAIMS

What is claimed is:

1. A computing system implemented method for providing domain-specific and
dynamic type ahead suggestions for search query terms with a customer self-service system for a
tax return preparation system, comprising:

providing, with one or more computing systems, a customer self-service system

associated with a tax return preparation system;

storing, with the customer self-service system, potential search query data representing a

plurality of potential search queries, in memory allocated for use by the customer
self-service system;

maintaining user tax data representing financial information and personal information for

users of the tax return preparation system;

maintaining user profile data representing user profiles for users of the tax return

preparation system;

providing search algorithm data representing a search algorithm that identifies some of

the plurality of potential search queries that are topically relevant to one or more
search query terms received from a user;

providing search text box data representing a search text box, to enable receipt of the one

or more search query terms;

receiving the one or more search query terms in the search text box as a portion of a

search query;

applying search query data representing the one or more search query terms to the search

algorithm to select one of the plurality of potential search queries, at least
partially based on a topic relevance between the one or more search query terms
and the one of the plurality of potential search queries and at least partially based
on one or more of the user profile data and the user tax data;

updating user experience display data to include the one of the plurality of potential

search queries as a type ahead suggestion for completing a search query for the
user, the user experience display data representing a user experience display that
includes the search text box; and

transmitting the user experience display data to a user computing system, to render the

type ahead suggestion adjacent to the one or more search query terms received
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from the user in the search text box, to assist a user in articulating the search
query, to decrease a quantity of time consumed by the user in entering the search
query, and to decrease a quantity of time consumed by the user in finding an

answer to the search query.

2. The computing system implemented method of claim 1, further comprising:
receiving subsequent ones of the one or more search query terms in the search text box,
wherein the type ahead suggestion is dynamically updated and displayed as each

of the subsequent ones of the one or more search query terms are received.

3. The computing system implemented method of claim 1, wherein the customer

self-service system is part of the tax return preparation system.

4. The computing system implemented method of claim 1, wherein receiving the
one or more search query terms includes:
receiving the one or more search query terms with the tax return preparation system and
receiving the one or more search query terms by the customer self-service system

from the tax return preparation system.

5. The computing system implemented method of claim 1, further comprising:

determining topic relevance scores for each of the plurality of potential search queries, at
least partially based on the one or more search query terms;

sorting the topic relevance scores; and

selecting the one of the plurality of potential search queries as the type ahead suggestion,

at least partially based on the topic relevance scores.

6. The computing system implemented method of claim 1, wherein the search

algorithm includes a probabilistic topic model.
7. The computing system implemented method of claim 6, wherein the probabilistic

topic model determines a topic relevance between the one of the potential search queries and the

one or more search query terms, by identifying topics that are associated with the one of the
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potential search queries and by identifying topics that are associated with the one or more search

query terms.

8. The computing system implemented method of claim 6, wherein the probabilistic
topic model includes one or more of a Latent Dirichlet Allocation algorithm, a Latent Semantic

Indexing (“LSI”) algorithm, a query clustering algorithm, and a query de-duplication algorithm.

9. The computing system implemented method of claim 1, wherein the search

algorithm includes a predictive model.

10. The computing system implemented method of claim 9, wherein the predictive
model is trained using a training operation that is selected from a group of predictive model
training operations, consisting of:

regression;

logistic regression;

decision trees;

artificial neural networks;

support vector machines;

linear regression;

nearest neighbor methods;

distance based methods;

naive Bayes;

linear discriminant analysis; and

k-nearest neighbor algorithm.

11. The computing system implemented method of claim 1, wherein the customer
self-service system provides answers to the search query using customer self-service system
content that is selected from a group of customer self-service system content, consisting of:

crowd-sourced customer support content;

service provider content;

definitions content, wherein the definitions content includes explanations of one or more

acronyms and definitions of tax-specific terms;

suggested potential search queries; and
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user tax data for the user.

12. A computing system implemented method for providing domain-specific and
dynamic type ahead suggestions for search query terms with a customer self-service system for a
tax return preparation system, comprising:

providing, with one or more computing systems, a customer self-service system

associated with a tax return preparation system;

storing, with the customer self-service system, potential search query data representing a

plurality of potential search queries, in memory allocated for use by the customer
self-service system;

receiving one or more search query terms in a search text box from a user as a portion of

a search query;

storing topic term probability scores for a plurality of terms for each of the plurality of

potential search queries;

determining topic relevance scores for the plurality of potential search queries by using

the one of more search query terms from the search text box;

sorting the topic relevance scores to rank the plurality of potential search queries on

relevance to the one or more potential search queries;

selecting one of the plurality of potential search queries with a highest rank that is

indicated by a highest one of the topic relevance scores;

updating user experience display data to include the one of the plurality of potential

search queries as a type ahead suggestion for completing a search query for the
user, the user experience display data representing a user experience display that
includes the search text box; and

transmitting the user experience display data to a user computing system, to render the

type ahead suggestion adjacent to the one or more search query terms received
from the user in the search text box, to assist a user in articulating the search
query, to decrease a quantity of time consumed by the user in entering the search
query, and to decrease a quantity of time consumed by the user in finding an
answer to the search query that is partially represented by the one or more search

query terms.
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13. The computing system implemented method of claim 12, further comprising:

maintaining user profile data representing user profiles for users of the tax return
preparation system;

storing user profile characteristics probability scores for the plurality of potential search
queries; and

determining topic relevance scores for the plurality of potential search queries, using user
profile characteristics probability scores that match user profile characteristics of

a user profile of the user.

14. The computing system implemented method of claim 12, further comprising:

maintaining user tax data representing financial information and personal information for
users of the tax return preparation system;

storing user tax data characteristics probability scores for the plurality of potential search
queries; and

determining topic relevance scores for the plurality of potential search queries, using user
tax data characteristics probability scores that match user profile characteristics

of a user profile of the user.

15. The computing system implemented method of claim 12, wherein determining
topic relevance scores for the plurality of potential search queries by using the one of more
search query terms from the search text box, includes applying the one or more search query

terms to a Latent Dirichlet Allocation algorithm.

16. The computing system implemented method of claim 12, wherein the customer

self-service system is part of the tax return preparation system.

17. The computing system implemented method of claim 12, wherein receiving the
one or more search query terms includes:
receiving the one or more search query terms with the tax return preparation system and
receiving the one or more search query terms by the customer self-service system

from the tax return preparation system.
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18. A system that provides domain-specific and dynamic type ahead suggestions for
search query terms with a customer self-service system for a tax return preparation system,
comprising:

one or more processors; and

memory having instructions which, if executed by the one or more processors, cause the

one or more processors to perform a process for providing domain-specific and

dynamic type ahead suggestions for search query terms with a customer self-

service system for a tax return preparation system, the process comprising:

providing a customer self-service system associated with a tax return preparation
system,;

storing, with the customer self-service system, potential search query data
representing a plurality of potential search queries, in memory allocated
for use by the customer self-service system;

maintaining user tax data representing financial information and personal
information for users of the tax return preparation system;

maintaining user profile data representing user profiles for users of the tax return
preparation system;

providing search algorithm data representing a search algorithm that identifies
some of the plurality of potential search queries that are topically relevant
to one or more search query terms received from a user;

providing search text box data representing a search text box, to enable receipt of
the one or more search query terms;

receiving the one or more search query terms in the search text box as a portion
of a search query;

applying search query data representing the one or more search query terms to the
search algorithm to select one of the plurality of potential search queries,
at least partially based on a topic relevance between the one or more
search query terms and the one of the plurality of potential search queries
and at least partially based on one or more of the user profile data and the
user tax data;

updating user experience display data to include the one of the plurality of

potential search queries as a type ahead suggestion for completing a
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search query for the user, the user experience display data representing a
user experience display that includes the search text box; and

transmitting the user experience display data to the user computing system, to
render the type ahead suggestion adjacent to the one or more search query
terms received from the user in the search text box, to assist a user in
articulating the search query, to decrease a quantity of time consumed by
the user in entering the search query, and to decrease a quantity of time

consumed by the user in finding an answer to the search query.

19. The system of claim 18, further comprising:

determining topic relevance scores for each of the plurality of potential search queries, at
least partially based on the one or more search query terms;

sorting the topic relevance scores; and

selecting the one of the plurality of potential search queries as the type ahead suggestion,

at least partially based on the topic relevance scores.

20. The system of claim 18, wherein the search algorithm includes a probabilistic

topic model.

21. The system of claim 20, wherein the probabilistic topic model determines a topic
relevance between the one of the potential search queries and the one or more search query
terms, by identifying topics that are associated with the one of the potential search queries and

by identifying topics that are associated with the one or more search query terms.
22. The system of claim 20, wherein the probabilistic topic model includes one or
more of a Latent Dirichlet Allocation algorithm, a Latent Semantic Indexing (“LSI”) algorithm,

a query clustering algorithm, and a query de-duplication algorithm.

23. The system of claim 18, wherein the search algorithm includes a predictive

model.
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