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ESTIMATING FEES AND COSTS INCURRED BY A PATIENT
RECEIVING A HEALTHCARE SERVICE

[0001] All subject matter of the Priority Applications and of any and all parent,
grandparent, great-grandparent, etc. applications of the Priority Applications, including
any priority claims, is incorporated herein by reference to the extent such subject matter is

not inconsistent herewith.

Summary

[0002] For example, and without limitation, an embodiment of the subject matter
described herein includes a computer-implemented method. The computer-implemented
method includes electronically receiving a previously prepared estimate of fees and costs
to deliver a diagnosis, treatment, or prevention of a particular disease, illness, injury, or
other physical or mental impairment (hereafter “healthcare service”) to a particular patient.
The computer-implemented method includes electronically receiving data at least partially
indicative of the healthcare service provided to the patient to date. The computer-
implemented method includes estimating probable fees and costs incurred to date in
providing the healthcare service to the particular patient. The estimating is responsive to
the received data indicative of at least part of the healthcare service provided to date. The
computer-implemented method includes outputting in substantially real time information
indicative of the probable fees and costs incurred to date in view of the previous estimate

of the fees and costs for providing the healthcare service.

[0003] In an embodiment, the computer-implemented method includes
electronically receiving a request for information indicative of fees and costs incurred to
date in providing the healthcare service to the particular patient. In an embodiment, the
computer-implemented method includes storing data indicative of the outputted
information in a computer-readable medium. In an embodiment, the computer-
implemented method includes providing a notification of an availability of the outputted
information to at least one of a human, computer, or system. In an embodiment, the
computer-implemented method includes displaying a human-perceivable visual depiction

of the information.
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[0004] For example, and without limitation, an embodiment of the subject
matter described herein includes a computing device. The computing device includes a
computer storage media storing computer-executable instructions which, when executed
by a processor of a computing device, cause the computing device to perform a process.
The process includes receiving a previously prepared estimate of fees and costs to deliver
a diagnosis, treatment, or prevention of a particular disease, illness, injury, or other
physical or mental impairment (hereafter “healthcare service”) to a particular patient. The
process includes receiving data at least partially indicative of the healthcare service
provided to the patient to date. The process includes estimating probable fees and costs
incurred to date in providing the healthcare service to the particular patient. The
estimating is responsive to the received data indicative of at least part of the healthcare
service provided to date. The process includes outputting in substantially real time
information indicative of the probable fees and costs incurred to date in view of the
previous estimate of the fees and costs for providing the healthcare service. The
computing device includes the processor configured to execute the computer-executable
instructions. The computing device includes a communications circuit configured to

receive and send data.

[0005] In an embodiment, the process further includes receiving a request for
information indicative of fees and costs incurred to date in providing the healthcare service
to the patient. In an embodiment, the computing device includes a display device
configured to display the information indicative of the probable fees and costs incurred to
date in view of the previous estimate of the fees and costs for providing the healthcare

service.

[0006] For example, and without limitation, an embodiment of the subject matter
described herein includes a computing device. The computing device includes a computer
storage media storing computer-executable instructions. The computer-executable
instructions which, when executed by a processor of a computing device, cause the
computing device to perform a process. The process includes receiving a previously
prepared estimate of fees and costs to deliver a diagnosis, treatment, or prevention of a
particular disease, illness, injury, or other physical or mental impairment (hereafter
“healthcare service”) to a particular patient. The process includes receiving data at least
partially indicative of the healthcare service provided to the patient to date. The process

includes estimating probable fees and costs incurred to date in providing the healthcare
2
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service to the particular patient. The estimating is responsive to the received data
indicative of at least part of the healthcare service provided to date. The process includes
outputting in substantially real time information indicative of the probable fees and costs
incurred to date in view of the previous estimate of the fees and costs for providing the
healthcare service. The computing device includes the processor configured to execute the
computer-executable instructions. The computing device includes a communications
circuit configured to receive and send data. In an embodiment, the process further
includes receiving a request for information indicative of fees and costs incurred to date in
providing the healthcare service to the patient. In an embodiment, the computing device
includes a display device configured to display the information indicative of the probable
fees and costs incurred to date in view of the previous estimate of the fees and costs for

providing the healthcare service.

[0007] For example, and without limitation, an embodiment of the subject matter
described herein includes a computer program product. The computer program product
includes computer-readable media bearing program instructions. The program
instructions which, when executed by a processor of a computing device, cause the
computing device to perform a process. The process includes receiving a previously
prepared estimate of fees and costs to deliver a diagnosis, treatment, or prevention of a
particular disease, illness, injury, or other physical or mental impairment (hereafter
“healthcare service”) to a particular patient. The process includes receiving data at least
partially indicative of the healthcare service provided to the patient to date. The process
includes estimating probable fees and costs incurred to date in providing the healthcare
service to the particular patient. The estimating is responsive to the received data
indicative of at least part of the healthcare service provided to date. The process includes
outputting in substantially real time information indicative of the probable fees and costs
incurred to date in view of the previous estimate of the fees and costs for providing the
healthcare service. In an embodiment, the process further includes receiving a request for
information indicative of fees and costs incurred to date in providing the healthcare service

to the particular patient.

[0008] For example, and without limitation, an embodiment of the subject matter
described herein includes a computer-implemented method. The computer-implemented
method includes electronically receiving a previously prepared estimate of fees and costs

to deliver a diagnosis, treatment, or prevention of a particular disease, illness, injury, or
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other physical or mental impairment (hereafter “healthcare service”) to a particular patient.
The computer-implemented method includes electronically receiving a previously
prepared estimate of the fees and costs eligible for reimbursement by a healthcare
coverage entity providing coverage to the patient for the healthcare service. The
computer-implemented method includes electronically receiving data at least partially
indicative of the healthcare service provided to the patient to date. The computer-
implemented method includes estimating probable fees and costs incurred to date in
providing the healthcare service to the particular patient. The estimating is responsive to
the received data indicative of at least part of the healthcare service provided to date. The
computer-implemented method includes estimating a probable reimbursement by the
healthcare coverage entity of the estimated probable fees and cost incurred to date in
providing the healthcare service. The computer-implemented method includes outputting
in substantially real time information indicative of the probable reimbursement by the
healthcare coverage entity of the estimated probable fees and cost incurred to date in
providing the healthcare service. In an embodiment, the computer-implemented method
includes electronically receiving a request for information indicative of fees and costs

incurred to date in providing the healthcare service to the particular patient.

[0009] For example, and without limitation, an embodiment of the subject matter
described herein includes a computer program product. The computer program product
includes computer-readable media bearing program instructions. The program
instructions which, when executed by a processor of a computing device, cause the
computing device to perform a process. The process includes receiving a request for
information indicative of fees and costs incurred by a particular patient being provided a
diagnosis or treatment of a particular disease, illness, injury or other physical or mental
impairment (hereafter “healthcare service”). The process includes receiving data at least
partially indicative of the healthcare service provided to the patient to date. The process
includes estimating probable fees and costs incurred to date in providing the healthcare
service to the particular patient. The estimating is responsive to the received data
indicative of at least part of the services provided to date. The process includes outputting
in substantially real time information indicative of the probable fees and costs incurred in

providing the healthcare service to the patient as of receipt of the request for information.

[0010] For example, and without limitation, an embodiment of the subject

matter described herein includes a computer-implemented method. The computer-
4
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implemented method includes electronically receiving a request for information indicative
of fees and costs incurred by a particular patient being provided a diagnosis or treatment of
a particular disease, illness, injury or other physical or mental impairment (hereafter
“healthcare service”). The computer-implemented method includes electronically
receiving data at least partially indicative of the healthcare service provided to the patient
as of receipt of the request for information. The computer-implemented method includes
estimating probable fees and costs incurred to date in providing the healthcare service to
the particular patient. The estimating is responsive to the received data indicative of at
least part of the services provided to date. The computer-implemented method includes
estimating a probable reimbursement by a healthcare coverage entity providing coverage
to the patient for the healthcare service of the estimated probable fees and cost incurred to
date. The computer-implemented method includes outputting in substantially real time
information indicative of (i) the probable fees and costs incurred to date in providing the
healthcare service, and (ii) the probable reimbursement by the healthcare coverage entity
of the estimated probable fees and costs incurred to date in providing the healthcare

service.

Brief Description of the Drawings

FIG. 1 illustrates an example embodiment of a thin computing device in which

embodiments may be implemented;

FIG. 2 illustrates an example embodiment of a general-purpose computing system

in which embodiments may be implemented;

FIG. 3 illustrates an example environment 200 in which embodiments may be

implemented;
FIG. 4 illustrates an alternative embodiment of the operational flow 200;
FIG. 5 illustrates an example of several prediction intervals;
FIG. 6 illustrates an environment 300 in which embodiments may be implemented;
FIG. 7 illustrates an example computer program product 400;

FIG. 8 illustrates an example operational flow 500 implemented in a computing

device 501;
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FIG. 9 illustrates an example operational flow 600 implemented in a computing

device 601;

FIG. 10 illustrates an example operational flow 700 implemented in a computing

device 701;

FIG. 11 illustrates an example operational flow 800 implemented in a computing

device 801;

FIG. 12 illustrates an example operational flow 1000 implemented in a computing

device 1001;
FIG. 13 illustrates an example computer program product 1100;

FIG. 14 illustrates an example operational flow 1200 implemented in a computing

device 1201;

FIG. 15 illustrates an example operational flow 1300 implemented in a computing

device 1301;
FIG. 16 illustrates an example computer program product 1400;

FIG. 17 illustrates an example operational flow 1500 implemented in a computing

device 1501; and

FIG. 18 illustrates an example computer program product 1600.

Detailed Description

[0011] In the following detailed description, reference is made to the
accompanying drawings, which form a part hereof. In the drawings, similar symbols
typically identify similar components, unless context dictates otherwise. The illustrated
embodiments described in the detailed description, drawings, and claims are not meant to
be limiting. Other embodiments may be utilized, and other changes may be made, without

departing from the spirit or scope of the subject matter presented here.

[0012] Those having skill in the art will recognize that the state of the art has
progressed to the point where there is little distinction left between hardware, software,
and/or firmware implementations of aspects of systems; the use of hardware, software,
and/or firmware is generally (but not always, in that in certain contexts the choice between

hardware and software can become significant) a design choice representing cost vs.
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efficiency tradeoffs. Those having skill in the art will appreciate that there are various
implementations by which processes and/or systems and/or other technologies described
herein can be effected (e.g., hardware, software, and/or firmware), and that the preferred
implementation will vary with the context in which the processes and/or systems and/or
other technologies are deployed. For example, if an implementer determines that speed
and accuracy are paramount, the implementer may opt for a mainly hardware and/or
firmware implementation; alternatively, if flexibility is paramount, the implementer may
opt for a mainly software implementation; or, yet again alternatively, the implementer may
opt for some combination of hardware, software, and/or firmware. Hence, there are
several possible implementations by which the processes and/or devices and/or other
technologies described herein may be effected, none of which is inherently superior to the
other in that any implementation to be utilized is a choice dependent upon the context in
which the implementation will be deployed and the specific concerns (e.g., speed,
flexibility, or predictability) of the implementer, any of which may vary. Those skilled in
the art will recognize that optical aspects of implementations will typically employ

optically-oriented hardware, software, and or firmware.

[0013] In some implementations described herein, logic and similar
implementations may include software or other control structures suitable to implement an
operation. Electronic circuitry, for example, may manifest one or more paths of electrical
current constructed and arranged to implement various logic functions as described herein.
In some implementations, one or more media are configured to bear a device-detectable
implementation if such media hold or transmit a special-purpose device instruction set
operable to perform as described herein. In some variants, for example, this may manifest
as an update or other modification of existing software or firmware, or of gate arrays or
other programmable hardware, such as by performing a reception of or a transmission of
one or more instructions in relation to one or more operations described herein.
Alternatively or additionally, in some variants, an implementation may include special-
purpose hardware, software, firmware components, and/or general-purpose components
executing or otherwise invoking special-purpose components. Specifications or other
implementations may be transmitted by one or more instances of tangible transmission
media as described herein, optionally by packet transmission or otherwise by passing

through distributed media at various times.
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[0014] Alternatively or additionally, implementations may include executing a
special-purpose instruction sequence or otherwise invoking circuitry for enabling,
triggering, coordinating, requesting, or otherwise causing one or more occurrences of any
functional operations described below. In some variants, operational or other logical
descriptions herein may be expressed directly as source code and compiled or otherwise
invoked as an executable instruction sequence. In some contexts, for example, C++ or
other code sequences can be compiled directly or otherwise implemented in high-level
descriptor languages (e.g., a logic-synthesizable language, a hardware description
language, a hardware design simulation, and/or other such similar mode(s) of expression).
Alternatively or additionally, some or all of the logical expression may be manifested as a
Verilog-type hardware description or other circuitry model before physical
implementation in hardware, especially for basic operations or timing-critical applications.
Those skilled in the art will recognize how to obtain, configure, and optimize suitable
transmission or computational elements, material supplies, actuators, or other common

structures in light of these teachings.

[0015] In a general sense, those skilled in the art will recognize that the various
embodiments described herein can be implemented, individually and/or collectively, by
various types of electro-mechanical systems having a wide range of electrical components
such as hardware, software, firmware, and/or virtually any combination thereof; and a
wide range of components that may impart mechanical force or motion such as rigid
bodies, spring or torsional bodies, hydraulics, electro-magnetically actuated devices,
and/or virtually any combination thereof. Consequently, as used herein “electro-
mechanical system” includes, but is not limited to, electrical circuitry operably coupled
with a transducer (e.g., an actuator, a motor, a piezoelectric crystal, a Micro Electro
Mechanical System (MEMYS), etc.), electrical circuitry having at least one discrete
electrical circuit, electrical circuitry having at least one integrated circuit, electrical
circuitry having at least one application specific integrated circuit, electrical circuitry
forming a general purpose computing device configured by a computer program (e.g., a
general purpose computer configured by a computer program which at least partially
carries out processes and/or devices described herein, or a microprocessor configured by a
computer program which at least partially carries out processes and/or devices described
herein), electrical circuitry forming a memory device (e.g., forms of memory (e.g., random

access, flash, read only, etc.)), electrical circuitry forming a communications device (e.g.,
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a modem, module, communications switch, optical-electrical equipment, etc.), and/or any
non-electrical analog thereto, such as optical or other analogs. Those skilled in the art will
also appreciate that examples of electro-mechanical systems include but are not limited to
a variety of consumer electronics systems, medical devices, as well as other systems such
as motorized transport systems, factory automation systems, security systems, and/or
communication/computing systems. Those skilled in the art will recognize that electro-
mechanical as used herein is not necessarily limited to a system that has both electrical and

mechanical actuation except as context may dictate otherwise.

[0016] In a general sense, those skilled in the art will also recognize that the
various aspects described herein which can be implemented, individually and/or
collectively, by a wide range of hardware, software, firmware, and/or any combination
thereof can be viewed as being composed of various types of “clectrical circuitry.”
Consequently, as used herein “electrical circuitry” includes, but is not limited to, electrical
circuitry having at least one discrete electrical circuit, electrical circuitry having at least
one integrated circuit, electrical circuitry having at least one application specific integrated
circuit, electrical circuitry forming a general purpose computing device configured by a
computer program (e.g., a general purpose computer configured by a computer program
which at least partially carries out processes and/or devices described herein, or a
microprocessor configured by a computer program which at least partially carries out
processes and/or devices described herein), electrical circuitry forming a memory device
(e.g., forms of memory (e.g., random access, flash, read only, etc.)), and/or electrical
circuitry forming a communications device (e.g., a modem, communications switch,
optical-electrical equipment, etc.). Those having skill in the art will recognize that the
subject matter described herein may be implemented in an analog or digital fashion or

some combination thereof.

[0017] Those skilled in the art will further recognize that at least a portion of the
devices and/or processes described herein can be integrated into an image processing
system. A typical image processing system may generally include one or more of a
system unit housing, a video display device, memory such as volatile or non-volatile
memory, processors such as microprocessors or digital signal processors, computational
entities such as operating systems, drivers, applications programs, one or more interaction
devices (e.g., a touch pad, a touch-sensitive screen or display surface, an antenna, etc.),

control systems including feedback loops and control motors (e.g., feedback for sensing
9
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lens position and/or velocity; control motors for moving/distorting lenses to give desired
focuses). An image processing system may be implemented utilizing suitable
commercially available components, such as those typically found in digital still systems

and/or digital motion systems.

[0018] Those skilled in the art will likewise recognize that at least some of the
devices and/or processes described herein can be integrated into a data processing system.
Those having skill in the art will recognize that a data processing system generally
includes one or more of a system unit housing, a video display device, memory such as
volatile or non-volatile memory, processors such as microprocessors or digital signal
processors, computational entities such as operating systems, drivers, graphical user
interfaces, and applications programs, one or more interaction devices (e.g., a touch pad, a
touch-sensitive screen or display surface, an antenna, etc.), and/or control systems
including feedback loops and control motors (e.g., feedback for sensing position and/or
velocity; control motors for moving and/or adjusting components and/or quantities). A
data processing system may be implemented utilizing suitable commercially available
components, such as those typically found in data computing/communication and/or

network computing/communication systems.

[0019] FIGS. 1 and 2 provide respective general descriptions of several
environments in which implementations may be implemented. FIG. 1 is generally
directed toward a thin computing environment 19 having a thin computing device 20, and
FIG. 2 is generally directed toward a general purpose computing environment 100 having
general purpose computing device 110. However, as prices of computer components drop
and as capacity and speeds increase, there is not always a bright line between a thin
computing device and a general purpose computing device. Further, there is a continuous
stream of new ideas and applications for environments benefited by use of computing
power. As a result, nothing should be construed to limit disclosed subject matter herein to

a specific computing environment unless limited by express language.

[0020] FIG. 1 and the following discussion are intended to provide a brief,
general description of a thin computing environment 19 in which embodiments may be
implemented. FIG. I illustrates an example system that includes a thin computing device
20, which may be included or embedded in an electronic device that also includes a device
functional element 50. For example, the electronic device may include any item having

electrical or electronic components playing a role in a functionality of the item, such as for
10
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example, a refrigerator, a car, a digital image acquisition device, a camera, a cable modem,
a printer an ultrasound device, an x-ray machine, a non-invasive imaging device, or an
airplane. For example, the electronic device may include any item that interfaces with or
controls a functional element of the item. In another example, the thin computing device
may be included in an implantable medical apparatus or device. In a further example, the
thin computing device may be operable to communicate with an implantable or implanted
medical apparatus. For example, a thin computing device may include a computing device
having limited resources or limited processing capability, such as a limited resource
computing device, a wireless communication device, a mobile wireless communication
device, a smart phone, an electronic pen, a handheld electronic writing device, a scanner, a
cell phone, a smart phone (such as an Android® or iPhone® based device), a tablet device
(such as an iPad®) or a Blackberry® device. For example, a thin computing device may
include a thin client device or a mobile thin client device, such as a smart phone, tablet,

notebook, or desktop hardware configured to function in a virtualized environment.

[0021] The foregoing summary is illustrative only and is not intended to be in
any way limiting. In addition to the illustrative aspects, embodiments, and features
described above, further aspects, embodiments, and features will become apparent by

reference to the drawings and the following detailed description.

[0022] The thin computing device 20 includes a processing unit 21, a system
memory 22, and a system bus 23 that couples various system components including the
system memory 22 to the processing unit 21. The system bus 23 may be any of several
types of bus structures including a memory bus or memory controller, a peripheral bus,
and a local bus using any of a variety of bus architectures. The system memory includes
read-only memory (ROM) 24 and random access memory (RAM) 25. A basic
input/output system (BIOS) 26, containing the basic routines that help to transfer
information between sub-components within the thin computing device 20, such as during
start-up, is stored in the ROM 24. A number of program modules may be stored in the
ROM 24 or RAM 25, including an operating system 28, one or more application programs
29, other program modules 30 and program data 31.

[0023] A user may enter commands and information into the computing device
20 through one or more input interfaces. An input interface may include a touch-sensitive
screen or display surface, or one or more switches or buttons with suitable input detection

circuitry. A touch-sensitive screen or display surface is illustrated as a touch-sensitive
11
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display 32 and screen input detector 33. One or more switches or buttons are illustrated as
hardware buttons 44 connected to the system via a hardware button interface 45. The
output circuitry of the touch-sensitive display 32 is connected to the system bus 23 via a
video driver 37. Other input devices may include a microphone 34 connected through a
suitable audio interface 35, or a physical hardware keyboard (not shown). Output devices

may include the display 32, or a projector display 36.

[0024] In addition to the display 32, the computing device 20 may include other
peripheral output devices, such as at least one speaker 38. Other external input or output
devices 39, such as a joystick, game pad, satellite dish, scanner or the like may be
connected to the processing unit 21 through a USB port 40 and USB port interface 41, to
the system bus 23. Alternatively, the other external input and output devices 39 may be
connected by other interfaces, such as a parallel port, game port or other port. The
computing device 20 may further include or be capable of connecting to a flash card
memory (not shown) through an appropriate connection port (not shown). The computing
device 20 may further include or be capable of connecting with a network through a
network port 42 and network interface 43, and through wireless port 46 and corresponding
wireless interface 47 may be provided to facilitate communication with other peripheral
devices, including other computers, printers, and so on (not shown). It will be appreciated
that the various components and connections shown are examples and other components

and means of establishing communication links may be used.

[0025] The computing device 20 may be primarily designed to include a user
interface. The user interface may include a character, a key-based, or another user data
input via the touch sensitive display 32. The user interface may include using a stylus (not
shown). Moreover, the user interface is not limited to an actual touch-sensitive panel
arranged for directly receiving input, but may alternatively or in addition respond to
another input device such as the microphone 34. For example, spoken words may be
received at the microphone 34 and recognized. Alternatively, the computing device 20

may be designed to include a user interface having a physical keyboard (not shown).

[0026] The device functional elements 50 are typically application specific and
related to a function of the electronic device, and are coupled with the system bus 23
through an interface (not shown). The functional elements may typically perform a single
well-defined task with little or no user configuration or setup, such as a refrigerator

keeping food cold, a cell phone connecting with an appropriate tower and transceiving
12
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voice or data information, a camera capturing and saving an image, or communicating

with an implantable medical apparatus.

[0027] In certain instances, one or more elements of the thin computing device
20 may be deemed not necessary and omitted. In other instances, one or more other

elements may be deemed necessary and added to the thin computing device.

[0028] FIG. 2 and the following discussion are intended to provide a brief,
general description of an environment in which embodiments may be implemented. FIG. 2
illustrates an example embodiment of a general-purpose computing system in which
embodiments may be implemented, shown as a computing system environment 100.
Components of the computing system environment 100 may include, but are not limited
to, a general purpose computing device 110 having a processor 120, a system memory
130, and a system bus 121 that couples various system components including the system
memory to the processor 120. The system bus 121 may be any of several types of bus
structures including a memory bus or memory controller, a peripheral bus, and a local bus
using any of a variety of bus architectures. By way of example, and not limitation, such
architectures include Industry Standard Architecture (ISA) bus, Micro Channel
Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video Electronics Standards
Association (VESA) local bus, and Peripheral Component Interconnect (PCI) bus, also

known as Mezzanine bus.

[0029] The computing system environment 100 typically includes a variety of
computer-readable media products. Computer-readable media may include any media that
can be accessed by the computing device 110 and include both volatile and nonvolatile
media, removable and non-removable media. By way of example, and not of limitation,
computer-readable media may include computer storage media. By way of further
example, and not of limitation, computer-readable media may include a communication

media.

[0030] Computer storage media includes volatile and nonvolatile, removable and
non-removable media implemented in any method or technology for storage of
information such as computer-readable instructions, data structures, program modules, or
other data. Computer storage media includes, but is not limited to, random-access
memory (RAM), read-only memory (ROM), electrically erasable programmable read-only
memory (EEPROM), flash memory, or other memory technology, CD-ROM, digital
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versatile disks (DVD), or other optical disk storage, magnetic cassettes, magnetic tape,
magnetic disk storage, or other magnetic storage devices, or any other medium which can
be used to store the desired information and which can be accessed by the computing
device 110. In a further embodiment, a computer storage media may include a group of
computer storage media devices. In another embodiment, a computer storage media may
include an information store. In another embodiment, an information store may include a
quantum memory, a photonic quantum memory, or atomic quantum memory.
Combinations of any of the above may also be included within the scope of computer-

readable media.

[0031] Communication media may typically embody computer-readable
instructions, data structures, program modules, or other data in a modulated data signal
such as a carrier wave or other transport mechanism and include any information delivery
media. The term “modulated data signal” means a signal that has one or more of its
characteristics set or changed in such a manner as to encode information in the signal. By
way of example, and not limitation, communications media may include wired media,
such as a wired network and a direct-wired connection, and wireless media such as

acoustic, RF, optical, and infrared media.

[0032] The system memory 130 includes computer storage media in the form of
volatile and nonvolatile memory such as ROM 131 and RAM 132. A RAM may include
at least onc of a DRAM, an EDO DRAM, a SDRAM, a RDRAM, a VRAM, or a DDR
DRAM. A basic input/output system (BIOS) 133, containing the basic routines that help
to transfer information between elements within the computing device 110, such as during
start-up, is typically stored in ROM 131. RAM 132 typically contains data and program
modules that are immediately accessible to or presently being operated on by the processor
120. By way of example, and not limitation, FIG. 2 illustrates an operating system 134,
application programs 135, other program modules 136, and program data 137. Often, the
operating system 134 offers services to applications programs 135 by way of one or more
application programming interfaces (APIs) (not shown). Because the operating system
134 incorporates these services, developers of applications programs 135 need not
redevelop code to use the services. Examples of APIs provided by operating systems such

as Microsoft's “WINDOWS” ® are well known in the art.

[0033] The computing device 110 may also include other removable/non-

removable, volatile/nonvolatile computer storage media products. By way of example
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only, FIG. 2 illustrates a non-removable non-volatile memory interface (hard disk
interface) 140 that reads from and writes for example to non-removable, non-volatile
magnetic media. FIG. 2 also illustrates a removable non-volatile memory interface 150
that, for example, is coupled to a magnetic disk drive 151 that reads from and writes to a
removable, non-volatile magnetic disk 152, or is coupled to an optical disk drive 155 that
reads from and writes to a removable, non-volatile optical disk 156, such as a CD ROM.
Other removable/non-removable, volatile/non-volatile computer storage media that can be
used in the example operating environment include, but are not limited to, magnetic tape
cassettes, memory cards, flash memory cards, DVDs, digital video tape, solid state RAM,
and solid state ROM. The hard disk drive 141 is typically connected to the system bus
121 through a non-removable memory interface, such as the interface 140, and magnetic
disk drive 151 and optical disk drive 155 are typically connected to the system bus 121 by

a removable non-volatile memory interface, such as interface 150.

[0034] The drives and their associated computer storage media discussed above
and illustrated in FIG. 2 provide storage of computer-readable instructions, data structures,
program modules, and other data for the computing device 110. In FIG. 2, for example,
hard disk drive 141 is illustrated as storing an operating system 144, application programs
145, other program modules 146, and program data 147. Note that these components can
cither be the same as or different from the operating system 134, application programs
135, other program modules 136, and program data 137. The operating system 144,
application programs 145, other program modules 146, and program data 147 are given

different numbers here to illustrate that, at a minimum, they are different copies.

[0035] A user may enter commands and information into the computing device
110 through input devices such as a microphone 163, keyboard 162, and pointing device
161, commonly referred to as a mouse, trackball, or touch pad. Other input devices (not
shown) may include at least one of a touch-sensitive screen or display surface, joystick,

game pad, satellite dish, and scanner. These and other input devices are often connected
to the processor 120 through a user input interface 160 that is coupled to the system bus,
but may be connected by other interface and bus structures, such as a parallel port, game

port, or a universal serial bus (USB).

[0036] A display 191, such as a monitor or other type of display device or
surface may be connected to the system bus 121 via an interface, such as a video interface

190. A projector display engine 192 that includes a projecting element may be coupled to
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the system bus. In addition to the display, the computing device 110 may also include
other peripheral output devices such as speakers 197 and printer 196, which may be

connected through an output peripheral interface 195.

[0037] The computing system environment 100 may operate in a networked
environment using logical connections to one or more remote computers, such as a remote
computer 180. The remote computer 180 may be a personal computer, a server, a router, a
network PC, a peer device, or other common network node, and typically includes many
or all of the elements described above relative to the computing device 110, although only
a memory storage device 181 has been illustrated in FIG. 2. The network logical
connections depicted in FIG. 2 include a local area network (LAN) and a wide area
network (WAN), and may also include other networks such as a personal area network
(PAN) (not shown). Such networking environments are commonplace in offices,

enterprise-wide computer networks, intranets, and the Internet.

[0038] When used in a networking environment, the computing system
environment 100 is connected to the network 171 through a network interface, such as the
network interface 170, the modem 172, or the wireless interface 193. The network may
include a LAN network environment, or a WAN network environment, such as the
Internet. In a networked environment, program modules depicted relative to the
computing device 110, or portions thereof, may be stored in a remote memory storage
device. By way of example, and not limitation, FIG. 2 illustrates remote application
programs 185 as residing on memory storage device 181. It will be appreciated that the
network connections shown are examples and other means of establishing communication

link between the computers may be used.

[0039] In certain instances, one or more clements of the computing device 110
may be deemed not necessary and omitted. In other instances, one or more other elements

may be deemed necessary and added to the computing device.

[0040] FIG. 3 illustrates an example operational flow 200 implemented in a
computing device 201. In an embodiment, the operational flow may be implemented
using the computing device 20 of the environment 19 described in conjunction with FIG.
1. In an embodiment, the operational flow may be implemented using the computing

device 110 of the general purpose computing environment 100 described in conjunction
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with FIG. 2. In an embodiment, the operational flow may be implemented using the

computing device 302 of the environment 300 described in conjunction with FIG. 6 below.

[0041] After a start operation, the operational flow 200 includes an estimate-
reception operation 210. The estimate-reception operation includes electronically
receiving a previously prepared estimate of fees and costs to deliver a diagnosis, treatment,
or prevention of a particular disease, illness, injury, or other physical or mental
impairment (hereafter “healthcare service”) to a particular patient. For example, U.S. Pat.
App. 20060080139, published Apr. 13, 2006, R. Mainzer, describes a method for
estimating treatment costs for a patient prior to admission. Further, Mainzer describes a
method for estimating reimbursement by Medicare and by managed care organizations.
For example, U.S. Pat. App. 20070271119, published Nov. 22, 2007, G. Boerger, et al.
describes preparing an estimate of a cost expected to be borne by a patient incurring
medical service. For example, the estimate-reception operation may be implemented
using the communication device(s) 360 of the computing device 302 described in
conjunction with FIG. 6 below. A service-provided reception operation 220 includes
electronically receiving data at least partially indicative of the healthcare service provided
to the patient to date. In an embodiment, the data includes data partially indicative of the
healthcare service provided to the patient to date. For example, in an embodiment, the
many players involved in providing or delivering the healthcare service may report or bill
for their component of the healthcare service at different times. Thus, at any given time
during a provision or delivery of the healthcare service, complete data indicative of the
healthcare service provided to the patient as of receipt of the request for information may
not be unavailable. For example, the service-provided reception operation may also be
implemented using the communication device(s) 360 of the computing device 302

described in conjunction with FIG. 6 below.

[0042] An evaluation operation 230 includes electronically estimating probable
fees and costs incurred to date in providing the healthcare service to the particular patient.
The estimating is responsive to the received data at least partially indicative of the
healthcare service provided to date. For example, the evaluation operation may be
responsive to a data base of historical fee and cost information for the healthcare service.
The data indicative of historical fee and cost information may have been gathered by a
healthcare coverage entity, a hospital, a private entity, or a governmental entity. For

example, the website Healthcare Blue Book, www .healthcarebluebook.com, provides
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estimates of fair prices for a variety of healthcare services (accessed December 11, 2012).
In an embodiment, the evaluation operation takes into consideration that the received data
is partially indicative of the healthcare service provided to date. For example, the
evaluation operation may be implemented by the processing unit 320 applying an
evaluation algorithm saved in a storage, such as the removable storage 332, and loaded in
the system memory 310 of the computing device 302 described in conjunction with FIG. 6
below. A communication operation 240 includes outputting information indicative of the
probable fees and costs incurred to date in view of the previous estimate of the fees and
costs for providing the healthcare service. For example, the communication operation
may be implemented using a display 370 illustrated in conjunction with FIG. 6 below. For
example, the communication operation may include outputting the information to another

device coupled with the network 380. The operational flow includes an end operation.

[0043] In an embodiment of the estimate-reception operation 210, the previous
estimate of fees and costs includes a previous estimate of fees and costs prepared before
delivery initiation of the particular healthcare service. In an embodiment, the previous
estimate of fees and costs includes a previous estimate of fees and costs prepared at a point
during a course delivery of the particular healthcare service. In an embodiment, the
previous estimate of fees and costs includes a previous estimate of physician, healthcare
worker, hospital, facility, equipment, procedure, drug, or supply fees and costs to deliver a
particular healthcare service to a particular patient. In an embodiment, the fees and costs
includes fees and costs to deliver a particular treatment, surgery, hospitalization, or

rehabilitation healthcare service to a particular patient.

[0044] FIG. 4 illustrates an alternative embodiment of the operational flow 200.
For example, the operational flow may include an operation 250. The operation 250
includes electronically receiving a request for information indicative of fees and costs
incurred to date in providing the healthcare service to the particular patient. In an
embodiment, the electronically receiving a request for information includes electronically

receiving a patient-initiated request for information.

[0045] In an embodiment of the operation 250, the electronically receiving a
request for information includes electronically receiving a healthcare coverage entity
initiated request for information. In an embodiment, the electronically receiving a request
for information includes electronically receiving a healthcare provider initiated request for

information. In an embodiment, the electronically receiving a request for information
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further includes electronically receiving a request for information indicative of a forecast
of future fees and costs to be incurred in providing the healthcare service. In an
embodiment, the electronically receiving a request for information further includes
electronically receiving a request for information indicative of at least one efficacious
healthcare service option for the particular disease, illness, injury, or other physical or
mental impairment. In an embodiment, the electronically receiving a request for
information further includes electronically receiving a request for information indicative
of fees and costs incurred before or as of the time and date of the request. In an
embodiment, the electronically receiving a request for information further includes
electronically receiving a request for information indicative of fees and costs incurred to
date in providing the healthcare service to the particular patient in view of the previously

prepared estimate of fees and costs.

[0046] Returning to FIG. 3, in an embodiment of the service-provided reception
operation 220, the electronically receiving data includes electronically receiving a medical
code for a healthcare charge. In an embodiment, the medical code for a healthcare charge
indicates at least one of a physician, health worker, hospital, facility, equipment, operating
room, procedure, imaging, lab request, or report activity relevant to the healthcare service.
In an embodiment, the electronically receiving data includes electronically receiving data
indicative of a healthcare event that occurred in providing the healthcare service. In an
embodiment, a healthcare event includes at least one of a physician, health worker,
hospital, facility, equipment, operating room, procedure, imaging, radiology, lab request,
or report relevant to the healthcare service provided to the patient to date. For example, a
healthcare event may include usages without codes, or any kind of data suitable for mining
for a hospital, provider, laboratory, or other activity. In an embodiment, the electronically
receiving data includes electronically receiving data contained in or reflected in an
electronic health record or an electronic medical record partially indicative of the
healthcare service provided to the patient to date. In an embodiment, the electronically
receiving data includes electronically receiving data contained in or reflected in one or
more electronic billing records partially indicative of the healthcare service provided to the
patient to date. In an embodiment, the electronically receiving data includes electronically
receiving data inputted by the patient and indicative of at least a part of the healthcare
service provided to the patient to date. In an embodiment, the data inputted by the patient

may include data inputted by a patient representative. For example, the patient
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representative may include a family member, guardian, parent, spouse, caretaker, or
delegate. For example, in an instance where the patient is unconscious or not fully aware
of what is occurring, the patient representative may input the data indicative of at least a
part of the healthcare service provided to the patient to date. For example, the data
inputted by the patient may be used by a healthcare coverage entity to supplement
information inputted by the healthcare provider. For example, the data inputted by the
patient may be used to update, supplement, clarify, or modify information inputted related
to an activity by a physician, health worker, hospital, facility, equipment, operating room,
imaging, or laboratory. For example, the data inputted by the patient may be used to
independently verify information inputted on behalf of a physician, health worker,

hospital, facility, equipment, operating room, imaging, or laboratory.

[0047] In an embodiment of the evaluation operation 230, the estimating
includes forecasting, implying, or inferring probable fees and costs incurred at least
partially based upon the received data indicative of at least part of the healthcare services
provided to date. For example, the estimating may be responsive to codes, responsive to
other activity, or inferred or implied by the received data. For example, a surgery
procedure charge implies or infers charges for operating room, and anesthetist charges. In
an embodiment, the estimating includes further estimating probable fees and costs
incurred at least partially based upon rule sets or algorithms. For example, the estimating
may be implemented on or managed by a computing device controlled by a healthcare
coverage entity or by a patient controlled device, such as a cell phone, laptop, or tablet
device. In an embodiment, the estimating probable fees and costs incurred to date is
further responsive to an efficiency rating, history, experience, or outcomes of a healthcare
facility providing the healthcare service. In an embodiment, the estimating probable fees
and costs incurred to date is further responsive to an efficiency rating, history, experience,

or outcomes of a physician attending the patient.

[0048] In an embodiment of the evaluation operation 230, the estimating
includes estimating with a prediction interval probable fees and costs incurred to date in
providing the healthcare service to the particular patient. In an embodiment, a prediction
interval includes a range of most likely outcomes that a forecast or estimate provides. In
an embodiment, a prediction interval is an estimate of an interval in which future
observations will fall, with a certain probability, given what has already been observed. In

an embodiment, the prediction interval includes a preselected prediction interval. In an
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embodiment, the prediction interval is biased towards overestimating the probable fees
and costs incurred to date in providing the healthcare service to the particular patient. In
an embodiment, the prediction interval is biased towards underestimating the probable
fees and costs incurred to date in providing the healthcare service to the particular patient.
In an embodiment, the prediction interval includes a probability that fees and costs

incurred to date will be less than a given value.

[0049] In an embodiment of the evaluation operation 230, the prediction interval
is narrower than 50%. In an embodiment, the prediction interval is narrower than 60%. In
an embodiment, the prediction interval is narrower than 70%. In an embodiment, the
prediction interval is narrower than 80%. In an embodiment, the prediction interval is
90% or narrower. FIG. 5 illustrates an example of several prediction intervals. While the
substance of the data on which these prediction intervals were prepared is not relevant,
FIG. 5 illustrates the concept of several prediction levels for a subsequent event given 19
events that have already occurred. For example, FIG. 5 illustrates that a prediction
interval of 40% or 45% is narrower than a prediction interval of 50%. For example, in an
embodiment, with a prediction interval of 80%, a future observation will fall within the
interval 80% of the time. For example, in an embodiment, with a prediction interval of

40%, a future observation will fall within the interval 40% of the time.

[0050] In an embodiment of the evaluation operation 230, the prediction interval
is based at least in part on an accuracy of prior predictions of fees and costs incurred in
providing the healthcare service to at least ten other patients. In an embodiment of the
evaluation operation, the prediction interval is based at least in part on accuracy of prior
predictions of fees and costs incurred in providing general healthcare services to at least
ten other patients by the same healthcare facility providing the particular healthcare to the
particular patient. In an embodiment, the prediction interval includes a likelihood that the

probable fees and costs incurred to date will be above or below a certain a threshold.

[0051] In an embodiment of the communication operation 240, the outputting
information includes outputting the information in substantially real time. In an
embodiment, the outputting information includes outputting the information in
substantially real time after electronically receiving a request for information. In an
embodiment, the outputting information includes outputting the information within 60
minutes of the receiving a request for information. In an embodiment, the outputting

information includes outputting the information within 30 minutes of the receiving a
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request for information. In an embodiment, the outputting information includes outputting
the information within 15 minutes of the receiving a request for information. In an
embodiment, the outputting information includes outputting the information within 5
minutes of the receiving a request for information. In an embodiment, the outputting
information includes outputting the information within 2 minutes of the receiving a
request for information. In an embodiment, the outputting information includes outputting
the information within 30 seconds of the receiving a request for information. In an
embodiment, the outputting information includes outputting the information within 15
seconds of the receiving a request for information. In an embodiment, the outputting
information includes outputting the information within 5 seconds of the receiving a

request for information.

[0052] In an embodiment of the communication operation 240, the outputting
information includes transforming into a particular visual depiction the information
indicative of the probable fees and costs incurred to date in view of the previous estimate
of the fees and costs for providing the healthcare service, and outputting the particular
visual depiction. In an embodiment, the outputting information includes transforming into
a particular audio description the information indicative of the probable fees and costs
incurred to date in view of the previous estimate of the fees and costs for providing the
healthcare service, and outputting the particular audio description. In an embodiment, the
outputting information further includes outputting information indicative of at least two
efficacious healthcare service options for the particular disease, illness, injury, or other
physical or mental impairment. In an embodiment, the outputting information includes
outputting information indicative of at least two efficacious alternative healthcare service
options, and a likely treatment scenario for each of the at least two efficacious alternative
healthcare service options. In an embodiment, the likely treatment scenarios for each of
the at least two efficacious alternative healthcare service options include forecasted
probable fees and costs as a function of inpatient days in a healthcare facility. In an
embodiment, the outputting information includes outputting information indicative of at
least two efficacious alternative healthcare service options, and forecasted probable fees
and costs associated with each of the at least two efficacious alternative healthcare service
options. In an embodiment, the outputting information includes outputting the information
in a format usable in displaying a human-perceivable indication of the information. In an

embodiment, the outputting information includes outputting a data file to a device used or
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usable by the patient. In an embodiment, the outputting information further includes
outputting information indicative of who prepared the estimated probable fees and costs.
In an embodiment, the outputting information further includes outputting information

indicative of when the estimated probable fees and costs were prepared.

[0053] In an embodiment, the outputting information includes outputting a signal
useable in displaying a human-perceivable visual depiction of the information indicative
of the probable fees and costs incurred to date in view of the previous estimate of the fees

and costs for providing the healthcare service.

[0054] Returning to FIG. 4, this figure also illustrates additional alternative
embodiments of the operational flow 200. For example, the additional alternative
embodiments may include an operation 260, an operation 270, or an operation 280. The
operation 260 includes storing data indicative of the outputted information in a computer-
readable medium. The operation 270 includes electronically providing a notification of an
availability of the outputted information to at least one of a human, computer, or system.
The operation 280 includes displaying a human-perceivable visual depiction of the
information. In an alternative embodiment, the displaying includes displaying the human-
perceivable visual depiction of the information indicative of the probable fees and costs
incurred to date in view of the previous estimate of the fees and costs for providing the

healthcare service.

[0055] FIG. 6 illustrates an environment 300 in which embodiments may be
implemented. The environment includes a computing device 302, a patient 395, and at
least one device that may communicate with the computing device over a network 380.
For example, the at least one device may include a laptop computing device 382, a tablet
device 383, a server 384, a desktop device 385, or a cellular smart phone device 386. For
example, the network may include local network or a wide area network, such the Internet.
For example, the computing device may be owned or operated by a hospital, a healthcare
coverage entity, a physician, a physician billing service, or the patient. In an embodiment,
the computing device 302 may be implemented using the computing device 20 of the
environment 19 described in conjunction with FIG. 1. In an embodiment, the computing
device 302 may be implemented using the computing device 110 of the general purpose

computing environment 100 described in conjunction with FIG. 2.
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[0056] The computing device 302 includes a processor configured to execute
computer-executable instructions. The processor is illustrated by a processing unit 320.
In an embodiment, the processing unit may be substantially similar to the processing unit
21 described in conjunction with FIG. 1, or the processor 120 described in conjunction
with FIG. 2. The computing device includes a communications circuit(s) 360 configured
to receive and send data. The computing device includes computer storage media. In an
embodiment, the computer storage media includes a removable storage 332. In an
embodiment, the computer storage media includes a non-removable storage 334. In an
embodiment, the computer storage media includes a system memory 310. The computing
device 302 includes a display 370. In an embodiment, the display may be substantially
similar to the display 32 described in conjunction with FIG. 1, or the display 191 described

in conjunction with FIG. 2.

[0057] The computing device 302 includes the computer storage media storing
computer-executable instructions. The computer-executable instructions when executed
by a processor of a computing device cause the computing device to perform a process.
The process includes receiving a previously prepared estimate of fees and costs to deliver
a diagnosis, treatment, or prevention of a particular disease, illness, injury, or other
physical or mental impairment (hereafter “healthcare service”) to a particular patient. For
example, the particular patient is illustrated by the patient 395. The process includes
receiving data at least partially indicative of the healthcare service provided to the patient
to date. In an embodiment, the receiving data includes receiving data partially indicative
of the healthcare service provided to the patient to date. The process includes estimating
probable fees and costs incurred to date in providing the healthcare service to the
particular patient. The estimating is responsive to the received data at least partially
indicative of the healthcare service provided to the patient to date. The process includes
outputting information indicative of the probable fees and costs incurred to date in view of
the previous estimate of the fees and costs for providing the healthcare service. For
example, the information may be displayed by the display 370, or may be outputted as a

signal via the communication(s) device 360.

[0058] The computing device 302 includes output device(s) 340. For example,
the output devices may include the output devices described in conjunction with FIGS. 1
or 2. The computing device includes input device(s) 350. For example, the output devices

may include the input devices described in conjunction with FIGS. 1 or 2. The computing
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device includes a volatile system memory 312 and non-volatile system memory 314. In an
alternative embodiment, the processor is programmed by the computer-executable
instructions. In an embodiment, the computer executable instructions are loaded into the
volatile memory 312 of the system memory 310 from the computer storage media. In an
alternative embodiment, the process includes receiving a request for information indicative
of fees and costs incurred to date in providing the healthcare service to the patient. For
example, the request for information may be initiated by a hospital, a healthcare coverage
entity, a physician, a physician billing service, the patient, a patient delegate, or a
potentially financially responsible person or party. For example, the request for

information may be initiated using one or more of the devices 382-386.

[0059] FIG. 7 illustrates an example computer program product 400. The
computer program product includes a computer-readable media 410 bearing program
instructions 420. The program instructions which, when executed by a processor of a
computing device, cause the computing device to perform a process. The process includes
receiving a previously prepared estimate of fees and costs to deliver a diagnosis, treatment,
or prevention of a particular disease, illness, injury, or other physical or mental
impairment (hereafter “healthcare service”) to a particular patient. The process includes
receiving data at least partially indicative of the healthcare service provided to the patient
to date. In an embodiment, the receiving data includes receiving data partially indicative
of the healthcare service provided to the patient to date. The process includes estimating
probable fees and costs incurred to date in providing the healthcare service to the
particular patient. The estimating is responsive to the received data indicative of at least
part of the healthcare service provided to date. The process includes outputting
information indicative of the probable fees and costs incurred to date in view of the

previous estimate of the fees and costs for providing the healthcare service.

[0060] In an embodiment, the process of the program instructions 420 includes
receiving 422 a request for information indicative of fees and costs incurred to date in
providing the healthcare service to the particular patient. In an embodiment, the
computer-readable media 410 includes a computer storage media 412. In an embodiment,

the computer-readable medium includes a communication media 414.

[0061] FIG. 8 illustrates an example operational flow 500 implemented in a
computing device 501. For example, the computing device may be substantially similar to

the computing device 302 described in conjunction with FIG. 6. After a start operation,
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the operational flow includes an estimate-reception operation 510. The estimate-reception
operation includes electronically receiving a previously prepared estimate of fees and costs
to deliver a diagnosis, treatment, or prevention of a particular disease, illness, injury, or
other physical or mental impairment (hereafter “healthcare service”) to a particular patient.
In an embodiment, the estimate-reception operation may be implemented using the
communication device(s) 360 described in conjunction with FIG. 6. A coverage reception
operation 520 includes electronically receiving a previously prepared estimate of the fees
and costs eligible for reimbursement by a healthcare coverage entity providing coverage to
the patient for the healthcare service. In an embodiment, the coverage reception operation
may be implemented using the communication device(s) 360 described in conjunction
with FIG. 6. A service-provided operation 530 includes electronically receiving data at
least partially indicative of the healthcare service provided to the patient to date. In an
embodiment, the receiving data includes receiving data partially indicative of the
healthcare service provided to the patient to date. In an embodiment, the service-provided
reception operation may be implemented using the communication device(s) 360
described in conjunction with FIG. 6. An expenditure-assessment operation 540 includes
estimating probable fees and costs incurred to date in providing the healthcare service to
the particular patient. The estimating is responsive to the received data indicative of at
least part of the healthcare service provided to date. In an embodiment, the expenditure-
assessment operation may be implemented using the processing unit 320 described in
conjunction with FIG. 6. A coverage-evaluation operation 550 includes estimating a
probable reimbursement by the healthcare coverage entity of the estimated probable fees
and cost incurred to date in providing the healthcare service. In an embodiment, the
coverage-evaluation operation may be implemented using the processing unit 320
described in conjunction with FIG. 6. A communication operation 530 includes outputting
information indicative of the probable reimbursement by the healthcare coverage entity of
the estimated probable fees and cost incurred to date in providing the healthcare service.
For example, the communication operation may be implemented using a display 370
illustrated in conjunction with FIG. 6 below. The operational flow includes an end
operation. For example, the communication operation may include outputting the
information to another device coupled with the network 380. The operational flow

includes an end operation.

26



10

15

20

25

30

WO 2014/105565 PCT/US2013/076112

[0062] In an embodiment of the service-provided operation 530, the
electronically receiving data includes electronically receiving data inputted by the patient
and partially indicative of the healthcare service provided to the patient to date. In an
embodiment of the expenditure-assessment operation 540, the estimating a probable fees
and costs incurred to date further includes estimating with a prediction interval a probable

fees and costs incurred to date.

[0063] In an embodiment, the prediction interval is 90% or narrower. In an
embodiment, the coverage-evaluation operation 550 includes estimating a probable
reimbursement by the healthcare coverage entity providing coverage to the particular
patient for the healthcare service responsive to a reimbursement parameter of the
healthcare coverage entity. In an embodiment, the estimating a probable reimbursement
includes estimating a probable reimbursement by the healthcare coverage entity of the
estimated probable fees and cost incurred to date in providing the healthcare service in
view of previous reimbursements, deductibles, or out of pocket limits applicable to the
patient. In an embodiment, the estimating a probable reimbursement includes estimating a
probable reimbursement by the healthcare coverage entity of the estimated probable fees
and cost incurred to date in providing the healthcare service in view of (i) the previous
forecast of the fees and costs eligible for reimbursement by a healthcare coverage entity
and (i1) the previous reimbursements, deductibles, or out of pocket limits applicable to the
patient. In an embodiment, the estimating a probable reimbursement further includes
estimating an effect on future deductible and out-of-pocket limits in the coverage provided
to the patient by the healthcare coverage entity because of the probable reimbursement. In
an embodiment, the estimating a probable reimbursement includes estimating with a
prediction interval a probable reimbursement of the estimated probable fees and costs for
delivering the healthcare service to date. In an embodiment, the prediction interval is 90%

Or Narrower.

[0064] In an embodiment of the communication operation 530, the outputting
information further includes outputting information indicative of the probable fees and
costs incurred to date in providing the healthcare service. In an embodiment, the
outputting information further includes outputting information indicative of the probable
fees and costs incurred to date in providing the healthcare service in view of the previous
estimate of the fees and costs for providing the healthcare service. In an embodiment, the

outputting information further includes outputting a forecasted patient responsibility for
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the healthcare service. In an embodiment, the outputting information includes outputting
the information in substantially real time. In an embodiment, the outputting information
includes outputting the information in substantially real time after electronically receiving
a request for information. In an embodiment, the healthcare coverage entity includes a
private healthcare insurance company, Medicare, or Medicaid. In an embodiment, the
healthcare coverage entity includes a government sponsored organization or a managed
healthcare organization. In an embodiment, the computer-implemented operational flow
500 further includes electronically receiving a request for information indicative of fees

and costs incurred to date in providing the healthcare service to the particular patient.

[0065] FIG. 9 illustrates an example operational flow 600 implemented in a
computing device 601. For example, the computing device may be substantially similar to
the computing device 302 described in conjunction with FIG. 6. After a start operation,
the operational flow includes a request-reception operation 610. The request-reception
operation includes electronically receiving a request for information indicative of fees and
costs incurred by a particular patient being provided a diagnosis or treatment of a
particular disease, illness, injury or other physical or mental impairment (hereafter
“healthcare service”). In an embodiment, the request-reception operation may be
implemented using the communication device(s) 360 described in conjunction with FIG.
6. A service-provided reception operation 620 includes electronically receiving data at
least partially indicative of the healthcare service provided to the patient as of receipt of
the request for information. In an embodiment, the receiving data includes receiving data
partially indicative of the healthcare service provided to the patient as of receipt of the
request for information. In an embodiment, the service-provided reception operation may
be implemented using the communication device(s) 360 described in conjunction with
FIG. 6. An expenditure-assessment operation 630 includes estimating probable fees and
costs incurred to date in providing the healthcare service to the particular patient. The
estimating is responsive to the received data indicative of at least part of services provided
to date. In an embodiment, the expenditure-assessment operation may be implemented
using the processing unit 320 described in conjunction with FIG. 6. A communication
operation 640 includes outputting information indicative of the probable fees and costs
incurred in providing the healthcare service to the patient as of receipt of the request for

information. In an embodiment, the communication operation may be implemented using
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the communication device(s) 360 described in conjunction with FIG. 6. The operational

flow includes an end operation.

[0066] In an embodiment, a prediction interval for the estimated probable fees
and costs incurred to date is 90% or narrower. In an embodiment of the communication
operation 640, the outputting information includes outputting the information in
substantially real time. In an embodiment, the outputting information includes outputting
the information in substantially real time after electronically receiving the request for

information.

[0067] FIG. 10 illustrates an example operational flow 700 implemented in a
computing device 701. For example, the computing device may be substantially similar to
the computing device 302 described in conjunction with FIG. 6. After a start operation,
the operational flow includes a request-reception operation 710. The request-reception
operation includes electronically receiving a request for information indicative of fees and
costs incurred by a particular patient being provided a diagnosis or treatment of a
particular disease, illness, injury or other physical or mental impairment (hereafter
“healthcare service”). In an embodiment, the request-reception operation may be
implemented using the communication device(s) 360 described in conjunction with FIG.
6. A service-provided reception operation 720 includes electronically receiving data at
least partially indicative of the healthcare service provided to the patient as of receipt of
the request for information. In an embodiment, the receiving data includes receiving data
partially indicative of the healthcare service provided to the patient as of receipt of the
request for information. In an embodiment, the service-provided reception operation may
be implemented using the communication device(s) 360 described in conjunction with
FIG. 6. An expenditure-assessment operation 730 includes estimating probable fees and
costs incurred to date in providing the healthcare service to the particular patient. The
estimating is responsive to the received data indicative of at least part of services provided
to date. In an embodiment, the expenditure-assessment operation may be implemented
using the processing unit 320 described in conjunction with FIG. 6. A coverage-
evaluation operation 740 includes estimating a probable reimbursement by a healthcare
coverage entity providing coverage to the patient for the healthcare service of the
estimated probable fees and cost incurred to date. A communication operation 750
includes outputting information indicative of (i) the probable fees and costs incurred to

date in providing the healthcare service, and (ii) the probable reimbursement by the
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healthcare coverage entity of the estimated probable fees and costs incurred to date in
providing the healthcare service. In an embodiment, the communication operation may be
implemented using the communication device(s) 360 described in conjunction with FIG.

6. The operational flow includes an end operation.

[0068] In an embodiment of the expenditure-assessment operation 730, a
prediction interval for estimating a probable fees and costs incurred to date is 90% or
narrower. In an embodiment of the coverage-evaluation operation 740, a prediction
interval for estimating a probable reimbursement is 90% or narrower. In an embodiment
of the communication operation 750, the outputting information includes outputting the
information in substantially real time after electronically receiving the request for

information.

[0069] FIG. 11 illustrates an example operational flow 800 implemented in a
computing device 801. For example, the computing device may be substantially similar to
the computing device 302 described in conjunction with FIG. 6. After a start operation,
the operational flow includes a request-reception operation 810. The request-reception
operation includes electronically receiving a request for information indicative of future
fees and costs to be incurred by a particular patient presently undergoing a diagnosis,
treatment, or prevention of a particular disease, illness, injury, or other physical or mental
impairment (hereafter “healthcare service”). In an embodiment, the request-reception
operation may be implemented using the communication device(s) 360 described in
conjunction with FIG. 6. A service-provided operation 820 includes electronically
receiving data at least partially indicative of the healthcare service provided to the patient
as of receipt of the request for information. In an embodiment, the receiving data includes
receiving data partially indicative of the healthcare service provided to the patient as of
receipt of the request for information. In an embodiment, the service-provided reception
operation may be implemented using the communication device(s) 360 described in
conjunction with FIG. 6. A prediction operation 830 includes forecasting probable fees
and costs to complete delivery of the healthcare service to the patient. The forecasting is
responsive to the received data and on a characteristic of the healthcare service. In an
embodiment, the prediction operation may be implemented using the processing unit 320
described in conjunction with FIG. 6. A communication operation 840 includes outputting
in substantially real time information indicative of the probable future fees and costs to

complete delivery of the healthcare service to the patient. In an embodiment, the
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communication operation may be implemented using the communication device(s) 360 or
the display 370 described in conjunction with FIG. 6. The operational flow includes an

end operation.

[0070] In an embodiment, “estimating” probable fees and costs includes an
examination, assessment, evaluation, or analysis of data or information related to a portion
of a healthcare service that has already been delivered in order to form a judgment or
opinion of the incurred fees and costs. In such an embodiment, “estimating” includes a
backward looking or historical process. In an embodiment, “forecasting” probable fees
and costs includes an examination, assessment, evaluation, or analysis of data or
information related to a healthcare service that is expected to be delivered or in advance of
delivery in order to form a judgment or opinion what the incurred fees and costs will be.

In such an embodiment, “forecasting” includes a forward looking process.

[0071] In an embodiment of the prediction operation 830, the forecasting
probable fees and costs to complete delivery includes forecasting probable fees and costs
to complete delivery up to a point of discharge from a healthcare facility. In an
embodiment, the forecasting probable fees and costs to complete delivery includes
forecasting probable fees and costs to complete delivery, including post discharge fees and
costs. In an embodiment, the forecasting probable fees is responsive to an algorithm
responsive to medical codes relevant to provision of the healthcare service by at least one
of a physician, health worker, hospital, facility, equipment, operating room, procedure,
imaging, lab request, or report. In an embodiment, the forecasting probable fees is
responsive to an algorithm responsive to a description of healthcare services provided to
the patient by at least one of a physician, health worker, hospital, facility, equipment,
operating room, procedure, imaging, lab request, or report. In an embodiment, the
forecasting probable fees is responsive to an algorithm responsive to a healthcare event
that occurred in providing the healthcare service. In an embodiment, the healthcare event
includes at least one of a physician, health worker, hospital, facility, equipment, operating
room, procedure, imaging, lab request, or report relevant to the healthcare service
provided to the patient. In an embodiment, the forecasting probable fees is responsive to
an algorithm responsive to a likely treatment scenario for the particular disease, illness,
injury, or other physical or mental impairment. In an embodiment, the forecasting
probable fees and costs to complete delivery is responsive to contractually allowable

charges by a healthcare coverage entity providing coverage to the patient for the
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healthcare service. For example, the contractually allowed charges may include
contractually allowed charges for one or more elements of the healthcare service. In an
embodiment, the forecasting probable fees and costs to complete delivery is responsive to
rule sets and reimbursement policies of a healthcare coverage entity providing coverage to
the patient for the healthcare service. In an embodiment, the forecasting probable fees and
costs includes forecasting with a prediction interval probable fees and costs to complete
delivery of the healthcare service. In an embodiment, a prediction interval for forecasting
probable fees and costs to complete delivery is 90% or narrower. In an embodiment of the
prediction operation, the forecasting probable fees and costs includes forecasting probable
fees and costs to complete delivery and a probability that the forecasted fees and costs

incurred to date will be less than a given value.

[0072] In an embodiment of the communication operation 840, the outputting
information includes outputting the information in substantially real time after

electronically receiving the request for information.

[0073] FIG. 12 illustrates an example operational flow 1000 implemented in a
computing device 1001. For example, the computing device may be substantially similar
to the computing device 302 described in conjunction with FIG. 6. After a start operation,
the operational flow includes a treatment reception operation 1010. The treatment
reception operation includes electronically receiving data indicative of a healthcare service
provided to a particular patient presently undergoing a diagnosis, treatment, or prevention
of a particular disease, illness, injury, or other physical or mental impairment to the patient
(hereafter the “healthcare service”). In an embodiment, the data indicative of a healthcare
service provided includes data indicative of a healthcare service provided to a particular
patient as of receipt of a request for information. In an embodiment, the treatment
reception operation may be implemented using the communication device(s) 360
described in conjunction with FIG. 6. A fees and costs prediction operation 1020 includes
forecasting probable future fees and costs to complete delivery of the healthcare service to
the patient. The forecasting is responsive to the received data and a characteristic of the
healthcare service. In an embodiment, the fees and costs prediction operation may be
implemented using the processing unit 320 described in conjunction with FIG. 6. A
coverage forecasting operation 1030 includes forecasting a probable reimbursement of the
forecasted probable future fees and costs to complete delivery of the healthcare service to

the patient by a healthcare coverage entity providing coverage to the patient for the
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healthcare service. In an embodiment, the coverage forecasting operation may be
implemented using the processing unit 320 described in conjunction with FIG. 6. A
communications operation 1040 includes outputting information indicative of (i) the
probable fees and costs to complete delivery of the healthcare service, and (ii) the probable
reimbursement by the healthcare coverage entity of the forecasted probable fees and cost
to complete delivery of the healthcare service. In an embodiment, the communication
operation may be implemented using the communication device(s) 360 or the display 370

described in conjunction with FIG. 6. The operational flow includes an end operation.

[0074] In an embodiment, the operational flow 1000 includes 1050
electronically receiving a request for information indicative of (i) future fees and to
complete delivery of the healthcare service to the patient, or (ii) a reimbursement of the
future fees and cost by the healthcare coverage entity. In an embodiment, the request is
for information as of the date of the request. In an embodiment, the request is for

information as of a date prior to the date of the request.

[0075] In an embodiment of the coverage forecasting operation 1030, the
forecasting a probable reimbursement includes forecasting with a prediction interval a
probable reimbursement by a healthcare coverage entity of the forecasted probable future
fees and cost to complete delivery of the healthcare service to the patient. In an
embodiment, the prediction interval is 90% or narrower. In an embodiment, the outputting
information includes outputting the information in substantially real time after

electronically receiving the request for information.

[0076] Returning to FIG. 6, in an alternative embodiment of the computing
device 302, the computer storage media stores an alternative embodiment of the computer-
executable instructions. In the alternative embodiment, the computer-executable
instructions which, when executed by a processor such as the processing unit 320 of the
computing device, cause the computing device to perform a process. The process includes
receiving a request for information indicative of (i) future fees and costs to be incurred by
a particular patient presently undergoing a diagnosis, treatment, or prevention of a
particular disease, illness, injury, or other physical or mental impairment (hereafter
“healthcare service”) and (ii) reimbursement of the future fees and cost by a healthcare
coverage entity providing coverage to the patient for the healthcare service. The process
includes receiving data at least partially indicative of the healthcare service provided to the

patient as of receipt of the request for information. In an embodiment, the receiving data
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includes receiving data partially indicative of the healthcare service provided to the patient
as of receipt of the request for information. The process includes forecasting probable
future fees and costs to complete delivery of the healthcare service to the patient. The
forecasting is responsive to the received data and a characteristic of the healthcare service.
The process includes forecasting a probable reimbursement by a healthcare coverage

entity of the forecasted probable future fees and costs to complete delivery of the
healthcare service to the patient. The process includes outputting information indicative of
(i) the probable fees and costs to complete delivery of the healthcare service, and (ii) the
probable reimbursement by the healthcare coverage entity of the forecasted probable fees

and cost to complete delivery of the healthcare service.

[0077] FIG. 13 illustrates an example computer program product 1100. The
computer program product includes a computer-readable medium 1110 bearing program
instructions 1120. The program instructions which, when executed by a processor of a
computing device, cause the computing device to perform a process. The process includes
electronically receiving a request for information indicative of (i) future fees and costs to
be incurred by a particular patient presently undergoing a diagnosis, treatment, or
prevention of a particular disease, illness, injury, or other physical or mental impairment
(hereafter “healthcare service”) and (ii) reimbursement of the future fees and cost by a
healthcare coverage entity providing coverage to the patient for the healthcare service.
The process includes electronically receiving data at least partially indicative of the
healthcare service provided to the patient as of receipt of the request for information. In
an embodiment, the receiving data includes receiving data partially indicative of the
healthcare service provided to the patient as of receipt of the request for information. The
process includes forecasting a probable future fees and costs to complete delivery of the
healthcare service to the patient. The forecasting is responsive to the received data and a
characteristic of the healthcare service. The process includes forecasting a probable
reimbursement by a healthcare coverage entity of the forecasted probable future fees and
cost to complete delivery of the healthcare service to the patient. The process includes
outputting in substantially real time information indicative of (i) the probable fees and
costs to complete delivery of the healthcare service, and (ii) the probable reimbursement
by the healthcare coverage entity of the forecasted probable fees and cost to complete

delivery of the healthcare service.
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[0078] In an embodiment, the computer-readable medium 1110 includes a
tangible computer storage media 1112. In an embodiment, the computer-readable medium

includes a communication media 1114.

[0079] FIG. 14 illustrates an example operational flow 1200 implemented in a
computing device 1201. For example, the computing device may be substantially similar
to the computing device 302 described in conjunction with FIG. 6. After a start operation,
the operational flow includes an estimate-reception operation 1210. The estimate-
reception operation includes electronically receiving a previously prepared estimate of
fees and costs to diagnose, treat, or prevent a particular disease, illness, injury, or other
physical or mental impairment (hereafter “healthcare service”) in a particular patient. In
an embodiment, the estimate-reception operation may be implemented using the
communication device(s) 360 described in conjunction with FIG. 6. A request-reception
operation 1220 includes electronically receiving a request for information indicative of
future fees and costs to be incurred in completing delivery of the healthcare service to the
patient. In an embodiment, the request-reception operation may be implemented using the
communication device(s) 360 described in conjunction with FIG. 6. A service-provided
reception operation 1230 includes electronically receiving data at least partially indicative
of healthcare service provided to the patient as of receipt of the request for information. In
an embodiment, the receiving data includes receiving data partially indicative of the
healthcare service provided to the patient as of receipt of the request for information. In
an embodiment, the service-provided operation may be implemented using the
communication device(s) 360 described in conjunction with FIG. 6. An evaluation
operation 1240 includes estimating probable fees and costs incurred as of receipt of the
request for information in providing the healthcare service to the patient. The estimating
is responsive to the received data indicative of at least part of the healthcare service
provided to date. In an embodiment, the evaluation operation may be implemented using
the processing unit 320 described in conjunction with FIG. 6. A fees and costs prediction
operation 1250 includes forecasting probable future fees and costs to complete delivery of
the healthcare service to the patient. The forecasting probable future fees and costs is
responsive to the received data and a characteristic of the healthcare service. In an
embodiment, the fees and costs prediction operation may be implemented using the
processing unit 320 described in conjunction with FIG. 6. A summation operation 1260

includes forecasting probable total fees and costs for the delivery of the healthcare service
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to the patient. The forecasting probable total fees and costs is responsive to a combination
of the forecasted probable fees and costs incurred and forecasted probable future fees and
costs to complete delivery. In an embodiment, the summation operation may be
implemented using the processing unit 320 described in conjunction with FIG. 6. A
communication operation 1270 includes outputting in substantially real time information
indicative of the probable total fees and costs to complete delivery of the healthcare
service to the patient in view of the previous forecast of fees and costs. In an embodiment,
the communication operation may be implemented using the communication device(s) 360
or the display 370 described in conjunction with FIG. 6. The operational flow includes an

end operation.

[0080] In an embodiment of the summation operation 1260, the forecasting a
probable total fees and costs includes forecasting with a prediction interval a probable total
fees and costs for the delivery of the healthcare service to the patient. In an embodiment,
the prediction interval is 90% or narrower. In an embodiment of the communication
operation 1270, the outputting information includes outputting the information in
substantially real time after electronically receiving the request for information. In an
embodiment, the outputting further includes outputting information indicative of when a
specified fees and costs threshold will likely be reached. For example, the information
may be indicative of when or under which treatment scenarios a specified fees and costs
threshold will likely be reached. For example, the information may include a threshold of
current charges, i.¢., “on Thursday you'll have racked up $5000.” For example, the
information may include eventual charges, i.e., if you don't change something by
Wednesday, your responsibility upon discharge will reach $6000. For example, the

threshold can be total money, can be deductible limits, or the like.

[0081] In an embodiment, the operational flow 1200 includes forecasting 1280 a
probable total reimbursement of the forecasted probable total fees and cost by a healthcare
coverage entity providing coverage to the patient for the healthcare service. In an
embodiment of the communication operation 1270, the outputting information further
includes outputting information indicative of the probable total reimbursement by a
healthcare coverage entity of the forecasted probable total fees and costs for delivery of

the healthcare service to the patient.

[0082] FIG. 15 illustrates an example operational flow 1300 implemented in a

computing device 1301. For example, the computing device may be substantially similar
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to the computing device 302 described in conjunction with FIG. 6. After a start operation,
the operational flow includes a request-reception operation 1310. The request-reception
operation includes electronically receiving a request for information indicative of future
fees and costs to be incurred by a particular patient presently undergoing a diagnosis,
treatment, or prevention of a particular disease, illness, injury, or other physical or mental
impairment (hereafter “healthcare service”). In an embodiment, the request-reception
operation may be implemented using the communication device(s) 360 described in
conjunction with FIG. 6. A service-provided reception operation 1320 includes
electronically receiving data at least partially indicative of the healthcare service provided
to the patient as of receipt of the request for information. In an embodiment, the receiving
data includes receiving data partially indicative of the healthcare service provided to the
patient as of receipt of the request for information. In an embodiment, the service-
provided reception operation may be implemented using the communication device(s) 360
described in conjunction with FIG. 6. A fees and costs prediction operation 1330 includes
forecasting probable future fees and costs to complete delivery of the healthcare service to
the patient. The forecasting is responsive to the received data and a characteristic of the
healthcare service. In an embodiment, the fees and costs prediction operation may be
implemented using the processing unit 320 described in conjunction with FIG. 6. A
healthcare option operation 1340 includes identifying an efficacious alternative healthcare
service option for the particular disease, illness, injury, or other physical or mental
impairment (hereafter “alternative healthcare service”). In an embodiment, the healthcare
option operation may be implemented using the processing unit 320 described in
conjunction with FIG. 6. A communication operation 1350 includes outputting in
substantially real time information indicative of (i) the forecasted probable future fees and
costs to complete delivery of the healthcare service to the patient and (ii) the efficacious
alternative healthcare service option. In an embodiment, the communication operation
may be implemented using the communication device(s) 360 or the display 370 described

in conjunction with FIG. 6. The operational flow includes an end operation.

[0083] In an embodiment of the healthcare option operation 1340, the
identifying an efficacious alternative healthcare service option is responsive to a
characteristic of the particular disease, illness, injury, or other physical or mental
impairment. In an embodiment, the identifying an efficacious alternative healthcare

service option is responsive to the received data. In an embodiment, the identifying an
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efficacious alternative healthcare service option is responsive to a characteristic of the
particular healthcare service. In an embodiment, the identifying an efficacious alternative
healthcare service option is responsive to an accepted medical practice, a prevailing
medical practice, or a standard of an accepted medical practice. In an embodiment, the
identifying an efficacious alternative healthcare service option is responsive to a risk of the
alternative healthcare service option. In an embodiment, the identifying an efficacious
alternative healthcare service option is responsive to an efficacy of the alternative
healthcare service option. In an embodiment, the identifying an efficacious alternative
healthcare service option is responsive to the probable future fees and costs to complete
delivery of the healthcare service to the patient. In an embodiment, the identifying an
efficacious alternative healthcare service option is responsive to a probable future fees and
costs of the alternative healthcare service option. In an embodiment, the identifying an
efficacious alternative healthcare service option is responsive to a database of at least two
alternative and efficacious diagnoses or treatments of the particular disease, illness, injury
or other physical or mental impairment (hereafter “an alternative healthcare service”). In
an embodiment, the database of at least two efficacious alternative diagnoses or treatments
includes probable fees and costs for the at least two efficacious alternative diagnoses or

trecatments.

[0084] In an embodiment of the communication operation 1350, the outputting
information includes outputting information indicative of the efficacious alternative
healthcare service option, and forecasted probable fees and costs associated with the
efficacious alternative healthcare service option. In an embodiment, the outputting
information includes outputting information indicative of (iii) the efficacious alternative
healthcare service option, forecasted probable fees and costs associated with the
efficacious alternative healthcare service option, and (iv) forecasted probable
reimbursement by a healthcare coverage entity of the forecasted probable future fees and
costs associated with the efficacious alternative healthcare service option. In an
embodiment, the outputting information includes outputting information indicative of (iii)
efficacy and risk factors associated with the efficacious alternative healthcare service

option.

[0085] In an embodiment of the healthcare option operation 1340, the identifying
an efficacious alternative healthcare service option includes identifying at least two

efficacious alternative healthcare service options for the particular disease, illness, injury,
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or other physical or mental impairment. In an embodiment, the outputting information
includes outputting information indicative of at least two efficacious alternative healthcare
service options, and likely treatment scenarios for each of the at least two efficacious
alternative healthcare service options. In an embodiment, the likely treatment scenarios
for each of the at least two efficacious alternative healthcare service options include
forecasted probable fees and costs. In an embodiment, the forecasted probable fees and
costs include forecasted probable fees and costs and a prediction interval for each of the at
least two efficacious alternative healthcare service options. For example, one alternative
healthcare service option may have a more narrow prediction interval than another. The
patient may want to select an alternative healthcare service option with a prediction
interval indicating more confidence the forecasted probable fees and costs. In an
embodiment, the forecasted probable fees and costs are stated as a function of inpatient
days in a healthcare facility. In an embodiment of the communication operation 1350, the
outputting information includes outputting information indicative of at least two
efficacious alternative healthcare service options, and forecasted probable fees and costs
associated with each of the at least two efficacious alternative healthcare service options.
For example, the information may be indicative of different lengths of stay, different tests,
different treatment options, different physicians, different healthcare workers, different
post-stay regimens, or the like. In an embodiment, the at least two efficacious alternative
healthcare service options can be selected by the patient, by the healthcare provider, or by

the insurance company.

[0086] In an embodiment of the fees and costs prediction operation 1330, the
forecasting probable future fees and costs includes forecasting with a prediction interval
probable future fees and costs to complete delivery of the healthcare service. In an
embodiment, the prediction interval is 90% or narrower. In an embodiment of the
communication operation 1330, the outputting information includes outputting the
information in substantially real time after electronically receiving the request for

information.

[0087] Returning to FIG. 6, in an alternative embodiment of the computing
device 302, the computer storage media stores an alternative embodiment of the computer-
executable instructions. In the alternative embodiment, the computer-executable
instructions which, when executed by a processor such as the processing unit 320 of the

computing device, cause the computing device to perform a process. The process includes
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receiving a request for information indicative of future fees and costs to be incurred by a
particular patient presently undergoing a diagnosis, treatment, or prevention of a particular
disease, illness, injury, or other physical or mental impairment (hereafter “healthcare
service”). The process includes receiving data at least partially indicative of the healthcare
service provided to the patient as of receipt of the request for information. In an
embodiment, the receiving data includes receiving data partially indicative of the
healthcare service provided to the patient as of receipt of the request for information. The
process includes forecasting probable future fees and costs to complete delivery of the
healthcare service to the patient, the forecasting responsive to the received data and a
characteristic of the healthcare service. The process includes identifying an efficacious
alternative healthcare service option for the particular disease, illness, injury, or other
physical or mental impairment. The process includes outputting in substantially real time
information indicative of (a) the forecasted probable future fees and costs to complete
delivery of the healthcare service to the patient and (b) the efficacious alternative

healthcare service option.

[0088] FIG. 16 illustrates an example computer program product 1400. The
computer program product includes a computer-readable medium 1410 bearing program
instructions 1420. The program instructions which, when executed by a processor of a
computing device, cause the computing device to perform a process. The process includes
receiving a request for information indicative of future fees and costs to be incurred by a
particular patient presently undergoing a diagnosis, treatment, or prevention of a particular
disease, illness, injury, or other physical or mental impairment (hereafter “healthcare
service”). The process includes receiving data at least partially indicative of the healthcare
service provided to the patient as of receipt of the request for information. In an
embodiment, the receiving data includes receiving data partially indicative of the
healthcare service provided to the patient as of receipt of the request for information. The
process includes forecasting probable future fees and costs to complete delivery of the
healthcare service to the patient. The forecasting is responsive to the received data and a
characteristic of the healthcare service. The process includes identifying an efficacious
alternative healthcare service option for the particular disease, illness, injury, or other
physical or mental impairment. The process includes outputting in substantially real time

information indicative of (a) the forecasted probable future fees and costs to complete
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delivery of the healthcare service to the patient and (b) the efficacious alternative

healthcare service option.

[0089] In an embodiment, the computer-readable media 1410 includes a tangible
computer-readable medium 1412. In an embodiment, the computer-readable media

includes a communication media. 1414.

[0090] FIG. 17 illustrates an example operational flow 1500 implemented in a
computing device 1501. For example, the computing device may be substantially similar
to the computing device 302 described in conjunction with FIG. 6. After a start operation,
the operational flow includes a context-reception operation 1510. The context-reception
operation includes electronically receiving data indicative of at least part of a diagnosis,
treatment, or prevention of a particular disease, illness, injury, or other physical or mental
impairment (hereafter “healthcare service”) provided to a particular patient. The received
data including at least one of (1) data indicative of an activity within a proximity of the
patient, or (ii) data inputted by the patient and relevant to determining a parameter of the
healthcare service provided to the patient. For example, the context-reception operation
may be implemented using the communication device(s) 360 of the computing device 302
described in conjunction with FIG. 6. A data mining operation 1520 includes converting
the received data into information indicative of one or more units of service provided to
the patient. For example, the information may include information describing,
representing, classifying, or measuring something relevant to costs or fees for the
healthcare service provided to the patient, such as physician visits, room occupancy,
procedures, lab technician visits, or the like. For example, the data mining operation may
be implemented by the processing unit 320 applying a data mining algorithm saved in a
storage, such as the non-removable storage 334, and loaded in the system memory 310 of
the computing device 302 described in conjunction with FIG. 6. An evaluation operation
1530 includes estimating probable fees and costs incurred to date in providing the
healthcare service to the patient. The estimating is responsive to the information indicative
of units of healthcare service provided to the patient. For example, the evaluation
operation may be implemented by the processing unit 320 applying an evaluation
algorithm saved in a storage, such as the non-removable storage 334, and loaded in the
system memory 310 of the computing device 302 described in conjunction with FIG. 6. A
communication operation 1540 includes outputting information indicative of the probable

fees and costs incurred to date providing the healthcare service. For example, the
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communication operation may be implemented using a display 370 described in
conjunction with FIG. 6. For example, the communication operation may include
outputting the information to another device coupled with the network 380 using the
communication device(s) 360 described in conjunction with FIG. 6. The operational flow

includes an end operation.

[0091] In an embodiment of the context-reception operation 1510, the data based
on an activity includes data based on a human activity. In an embodiment, the data based
on an activity includes data based on an equipment item present within a proximity of the
patient. In an embodiment, the data based on an activity includes data based on a space or
room in which the patient is present for a period of time. In an embodiment, the within a
proximity of the patient includes within about 15 feet from the patient. In an embodiment,
the within a proximity of the patient includes within about 10 feet from the patient. In an
embodiment, the within a proximity of the patient includes a proximity of within about 5
feet from the patient. In an embodiment, the within a proximity of the patient includes a
presence within a room or space occupied by the patient. In an embodiment, the patient
includes a patient admitted to a healthcare facility. In an embodiment, the healthcare
service is provided to the patient in a healthcare facility. In an embodiment, the data based
on an activity within a proximity of the patient includes data based on a duration of an

activity within a proximity of the patient.

[0092] In an embodiment of the context-reception operation 1510, the data based
on an activity within a proximity of the patient includes data indicative of an identification
of a healthcare provider or facility staff member entering within a proximity of the patient.
In an embodiment, the data indicative of an identification of a healthcare provider or
facility staff member is automatically acquired. For example, in an embodiment,
automatically acquired includes acquired in a manner essentially independent of or with a
minimal external influence or control over the acquisition by a human. For example,
automatic acquisition may include automatic acquisition by an imaging device (i.e. face or
badge reader), motion activated sensor, an RFID reader reading and RFID tag worn by
entrant, or sound activated sensor (i.e. by a sound of a door or footsteps). In an
embodiment, acquisition of the data indicative of an identification of a healthcare provider
or facility staff member is initiated by the patient. In an embodiment, acquisition of the
data indicative of an identification of a healthcare provider or facility staff member is

initiated by a person other than the patient or the healthcare provider or facility staff
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member. In an embodiment, the data based on an activity includes an image of a
healthcare provider or facility staff member entering within the proximity range of the
patient. In an embodiment, the image includes a still or moving picture image. In an
embodiment, the image is automatically captured. For example, capture of the image may
be initiated by a motion sensor, or by a sound of a door or footsteps. In an embodiment,
the capture of the image is initiated by the patient or by a third-party. For example, since
the patient may not know the name of a physician, healthcare worker, or nurse who
wanders by, they can upload photographs, which the system then compares with database

of hospital personnel.

[0093] In an embodiment of the context-reception operation 1510, the data
inputted by the patient includes data inputted by the patient and indicative of an identity of
a particular healthcare provider or facility staff member entering within the proximity of
the patient. For example, the patient may identify a physician or a healthcare worker with
partial names, physical descriptions, or the like, which allow identification from databases.
For example, the patient may take photos of identification badges, or initiate
electronically-read identification badges or other identifiers. For example, the patient may
enter images or video of procedures. For example, the patient may identify devices or
equipment used in their treatment. For example, input of data by the patient may be by
verbal description, by image recognition, by reading an RFID tag, or the like. For
example, the patient or a computing device managed by the patient may input non-
structured information about the treatment received. For example, since the patient
probably does not know treatment codes, they can enter for example a colloquial
description of treatments they received using text or voice. For example, the patient can
also enter other, more structured information, such as room number, shared occupancy,

admission date, and the like.

[0094] In an embodiment of the data mining operation 1520, a unit of service
includes a physician contact or visit. In an embodiment, a unit of service includes a
healthcare provider contact or visit. In an embodiment, a unit of service includes one or
more laboratory tests, imaging, or procedures. In an embodiment, a unit of service
includes one or more pharmacy items. In an embodiment, a unit of service includes a
hospital day, facility charge, equipment charge, or emergency room hour. In an
embodiment, a unit of service includes a modification factor responsive to an efficiency

rating, history, regional cost history/experience, or outcomes of a healthcare facility
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providing the healthcare service. In an embodiment, a unit of service includes a
modification factor responsive to an efficiency rating of an attending physician or

historical outcomes.

[0095] In an embodiment of the data mining operation 1520, the converting the
received data into information further includes converting an instance of information into
a treatment code. In an embodiment, the converting an instance of information into a
treatment code is at least partially based upon the type or characteristic of the healthcare
service. In an embodiment, the converting at an instance of information into a treatment
code is at least partially based upon a standard procedure of an attending physician or a
healthcare facility providing the healthcare service. In an embodiment, the converting
includes converting the received data into information indicative of one or more units of

service provided to the patient and indicating a confidence interval for information.

[0096] In an embodiment, the operational flow 1500 may include electronically
receiving a request for the information indicative of probable fees and costs incurred to
date providing the healthcare service. In an embodiment, the operational flow may
include querying the patient for a clarification of the received data or for additional data
possibly relevant to the estimating probable fees and costs. In an embodiment, the
operational flow may include estimating a probable reimbursement by a healthcare
coverage entity of the probable fees and costs incurred to date in providing the healthcare
service. In an embodiment, the operational flow may include outputting information
indicative of the probable reimbursement by the healthcare coverage entity of the probable

fees and costs incurred to date in providing the healthcare service.

[0097] In an embodiment of the evaluation operation 1530, the estimating
probable fees and costs includes estimating with a prediction level probable fees and costs
incurred to date. In an embodiment of the communication operation 1540, the outputting
information includes outputting the information in substantially real time after

electronically receiving a request for information.

[0098] Returning to FIG. 6, in another alternative embodiment of the computing
device 302, the computer storage media stores an alternative embodiment of the computer-
executable instructions. In the alternative embodiment, the computer-executable
instructions which, when executed by a processor such as the processing unit 320 of the

computing device, cause the computing device to perform a process. The process includes
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receiving data indicative of at least part of a diagnosis, treatment, or prevention of a
particular disease, illness, injury, or other physical or mental impairment (hereafter
“healthcare service”) provided a particular patient. The received data is indicative of at
least one of (i) data based on a healthcare service activity within a proximity of the patient,
or (ii) data inputted by the patient and relevant to determining a parameter of the
healthcare service provided to the patient. The process includes converting the received
data into information indicative of one or more units of service provided to the patient.
The process includes estimating probable fees and costs incurred to date in providing the
healthcare service to the patient. The estimating is responsive to the information
indicative of units of healthcare service provided the patient. The process includes
outputting information indicative of the probable fees and costs incurred to date providing

the healthcare service.

[0099] In an embodiment of the another alternative embodiment, the process
further includes receiving a request for the information indicative of probable fees and

costs incurred to date providing the healthcare service.

[00100] FIG. 18 illustrates an example computer program product 1600. The
computer program product includes a computer-readable medium 1610 bearing program
instructions 1620. The program instructions which, when executed by a processor of a
computing device, cause the computing device to perform a process. The process includes
receiving data indicative of at least part of a diagnosis, treatment, or prevention of a
particular disease, illness, injury, or other physical or mental impairment (hereafter
“healthcare service”) provided to a particular patient. The received data is indicative of at
least one of (a) data based on a healthcare service activity within a proximity of the
patient, or (b) data inputted by the patient and relevant to determining a parameter of the
healthcare service provided to the patient. The process includes converting the received
data into information indicative of one or more units of service provided to the patient.
The process includes estimating probable fees and costs incurred to date in providing the
healthcare service to the patient. The estimating is responsive to the information
indicative of units of healthcare service provided to the patient. The process includes
outputting information indicative of the probable fees and costs incurred to date providing
the healthcare service. In an embodiment, the process further includes 1622 receiving a
request for the information indicative of probable fees and costs incurred to date providing

the healthcare service.
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[00101] In an embodiment, the computer-readable medium 1610 includes a
computer storage media 1612. In an embodiment, the computer-readable medium includes

a communication media 1614.

[00102] All references cited herein are hereby incorporated by reference in their

entirety or to the extent their subject matter is not otherwise inconsistent herewith.

[00103] In some embodiments, “configured” includes at least one of designed, set
up, shaped, implemented, constructed, or adapted for at least one of a particular purpose,

application, or function.

[00104] It will be understood that, in general, terms used herein, and especially in
the appended claims, are generally intended as “open” terms. For example, the term
“including” should be interpreted as “including but not limited to.” For example, the term
“having” should be interpreted as “having at least.” For example, the term “has” should
be interpreted as “having at least.” For example, the term “includes” should be interpreted
as “includes but is not limited to,” etc. It will be further understood that if a specific
number of an introduced claim recitation is intended, such an intent will be explicitly
recited in the claim, and in the absence of such recitation no such intent is present. For
example, as an aid to understanding, the following appended claims may contain usage of
introductory phrases such as “at least one” or “one or more” to introduce claim recitations.
However, the use of such phrases should not be construed to imply that the introduction of
a claim recitation by the indefinite articles “a” or “an” limits any particular claim
containing such introduced claim recitation to inventions containing only one such
recitation, even when the same claim includes the introductory phrases “one or more” or
“at least one” and indefinite articles such as “a” or “an” (e.g., “a receiver” should typically
be interpreted to mean “at least one receiver”); the same holds true for the use of definite
articles used to introduce claim recitations. In addition, even if a specific number of an
introduced claim recitation is explicitly recited, it will be recognized that such recitation
should typically be interpreted to mean at least the recited number (e.g., the bare recitation
of “at least two chambers,” or “a plurality of chambers,” without other modifiers, typically

means at least two chambers).

[00105] In those instances where a phrase such as “at least one of A, B, and C,”

“at least one of A, B, or C,” or “an [item] selected from the group consisting of A, B, and

46



10

15

20

25

30

WO 2014/105565 PCT/US2013/076112

C,” is used, in general such a construction is intended to be disjunctive (e.g., any of these
phrases would include but not be limited to systems that have A alone, B alone, C alone, A
and B together, A and C together, B and C together, or A, B, and C together, and may
further include more than one of A, B, or C, such as A, A,, and C together, A, By, B,, Cy,
and C, together, or B; and B, together). It will be further understood that virtually any
disjunctive word or phrase presenting two or more alternative terms, whether in the
description, claims, or drawings, should be understood to contemplate the possibilities of
including one of the terms, either of the terms, or both terms. For example, the phrase “A

or B” will be understood to include the possibilities of “A” or “B” or “A and B.”

[00106] The herein described aspects depict different components contained
within, or connected with, different other components. It is to be understood that such
depicted architectures are merely examples, and that in fact many other architectures can
be implemented which achieve the same functionality. In a conceptual sense, any
arrangement of components to achieve the same functionality is effectively “associated”
such that the desired functionality is achieved. Hence, any two components herein
combined to achieve a particular functionality can be seen as “associated with” each other
such that the desired functionality is achieved, irrespective of architectures or intermedial
components. Likewise, any two components so associated can also be viewed as being
“operably connected,” or “operably coupled,” to each other to achieve the desired
functionality. Any two components capable of being so associated can also be viewed as
being “operably couplable” to each other to achieve the desired functionality. Specific
examples of operably couplable include but are not limited to physically mateable or
physically interacting components or wirelessly interactable or wirelessly interacting

components.

[00107] With respect to the appended claims the recited operations therein may
generally be performed in any order. Also, although various operational flows are
presented in a sequence(s), it should be understood that the various operations may be
performed in other orders than those which are illustrated, or may be performed
concurrently. Examples of such alternate orderings may include overlapping, interleaved,
interrupted, reordered, incremental, preparatory, supplemental, simultaneous, reverse, or
other variant orderings, unless context dictates otherwise. Use of “Start,” “End,” “Stop,”
or the like blocks in the block diagrams is not intended to indicate a limitation on the

beginning or end of any operations or functions in the diagram. Such flowcharts or
47



10

WO 2014/105565 PCT/US2013/076112

diagrams may be incorporated into other flowcharts or diagrams where additional
functions are performed before or after the functions shown in the diagrams of this

2% ¢

application. Furthermore, terms like “responsive to,” “related to,” or other past-tense
adjectives are generally not intended to exclude such variants, unless context dictates

otherwise.

[00108] While various aspects and embodiments have been disclosed herein, other
aspects and embodiments will be apparent to those skilled in the art. The various aspects
and embodiments disclosed herein are for purposes of illustration and are not intended to

be limiting, with the true scope and spirit being indicated by the following claims.

[00109] What is claimed is:
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CLAIMS

1. A computer-implemented method comprising:

electronically receiving a previously prepared estimate of fees and costs to deliver

a diagnosis, treatment, or prevention of a particular disease, illness, injury, or other
5  physical or mental impairment (hereafter “healthcare service”) to a particular patient;

electronically receiving a request for information indicative of fees and costs
incurred to date in providing the healthcare service to the particular patient;

electronically receiving data at least partially indicative of the healthcare service
provided to the patient to date;

10 electronically estimating probable fees and costs incurred to date in providing the
healthcare service to the particular patient, the estimating responsive to the received data
at least partially indicative of the healthcare service provided to the patient to date; and

outputting in substantially real time information indicative of the probable fees and
costs incurred to date in view of the previous estimate of the fees and costs for providing

15  the healthcare service.

2. The computer-implemented method of claim 1, wherein the previous estimate of
fees and costs includes a previous estimate of fees and costs prepared before delivery or

initiation of the particular healthcare service.

3. The computer-implemented method of claim 1, wherein the previous estimate of
20  fees and costs includes a previous estimate of fees and costs prepared at a point during a

course delivery of the particular healthcare service.

4. The computer-implemented method of claim 1, wherein the previous estimate of
fees and costs includes a previous estimate of physician, health care worker, hospital,
facility, equipment, procedure, drug, or supply fees and costs to deliver a particular

25  healthcare service to a particular patient.

5. The computer-implemented method of claim 1, wherein the fees and costs includes
fees and costs to deliver a particular treatment, surgery, hospitalization, or rehabilitation

healthcare service to a particular patient.
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6. The computer-implemented method of claim 1, wherein the receiving a request for

information includes receiving a patient-initiated request for information.

7. The computer-implemented method of claim 1, wherein the receiving a request for
information includes receiving a healthcare coverage entity initiated request for

information.

8. The computer-implemented method of claim 1, wherein the receiving a request for

information includes receiving a healthcare provider initiated request for information.

9. The computer-implemented method of claim 1, wherein the receiving a request for
information further includes receiving a request for information indicative of a forecast of

future fees and costs to be incurred in providing the healthcare service.

10. The computer-implemented method of claim 1, wherein the receiving a request for
information further includes receiving a request for information indicative of at least one
efficacious healthcare service option for the particular disease, illness, injury, or other

physical or mental impairment.

11. The computer-implemented method of claim 1, wherein the receiving a request for
information further includes receiving a request for information indicative of fees and

costs incurred before or as of the time and date of the request.

12. The computer-implemented method of claim 1, wherein the receiving a request for
information further includes receiving a request for information indicative of fees and
costs incurred to date in providing the healthcare service to the particular patient in view

of the previously prepared estimate of fees and costs.

13. The computer-implemented method of claim 1, wherein the receiving data includes
receiving data partially indicative of the health care service provided to the patient as of

receipt of the request for information.

14. The computer-implemented method of claim 1, wherein the receiving data includes

receiving a medical code for a charge related to the healthcare service.
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15. The computer-implemented method of claim 14, wherein the medical code
indicates at least one of a physician, health worker, hospital, facility, equipment, operating

room, procedure, imaging, lab request, or report activity relevant to the healthcare service.

16. The computer-implemented method of claim 1, wherein the receiving data includes
receiving data indicative of a healthcare event that occurred in providing the healthcare

service.

17. The computer-implemented method of claim 16, wherein the healthcare event
includes at least one of a physician, health worker, hospital, facility, equipment, operating
room, procedure, imaging, lab request, or report relevant to the healthcare service

provided to the patient to date.

18. The computer-implemented method of claim 1, wherein the receiving data includes
receiving data contained in or reflected in an electronic health record or an electronic
medical record indicative of at least a part of the healthcare service provided to the patient

to date.

19. The computer-implemented method of claim 1, wherein the receiving data includes
receiving data contained in or reflected in one or more electronic billing records indicative

of at least a part of the healthcare service provided to the patient to date.

20. The computer-implemented method of claim 1, wherein the receiving data
includes receiving data inputted by the patient or a representative of the patient and

indicative of at least a part of the healthcare service provided to the patient to date.

21. The computer-implemented method of claim 1, wherein the estimating includes
forecasting, implying, or inferring probable fees and costs incurred at least partially based

upon the received data indicative of at least part of healthcare services provided to date.

22. The computer-implemented method of claim 1, wherein the estimating includes
further estimating probable fees and costs incurred at least partially based upon healthcare

coverage entity rule sets or algorithms.
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23. The computer-implemented method of claim 1, wherein the estimating includes
estimating with a prediction interval probable fees and costs incurred to date in providing

the healthcare service to the particular patient.

24. The computer-implemented method of claim 23, wherein the prediction interval

5 includes a preselected prediction interval.

25. The computer-implemented method of claim 24, wherein the prediction interval
includes a preselected prediction interval biased towards overestimating the probable fees

and costs incurred to date in providing the healthcare service to the particular patient.

26. The computer-implemented method of claim 24, wherein the prediction interval
10  includes a preselected prediction interval biased towards under estimating the probable

fees and costs incurred to date in providing the healthcare service to the particular patient.

27. The computer-implemented method of claim 23, wherein the prediction interval is

narrower than 50%.

28. The computer-implemented method of claim 23, wherein the prediction interval is

15  narrower than 60%.

29. The computer-implemented method of claim 23, wherein the prediction interval is

narrower than 70%.

30. The computer-implemented method of claim 23, wherein the prediction interval is

narrower than 80%.

20 31. The computer-implemented method of claim 23, wherein the prediction interval is

90% or narrower.

32. The computer-implemented method of claim 23, wherein the prediction interval is
based at least in part on accuracy of prior predictions of fees and costs incurred in

providing the healthcare service to at least ten other patients.
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33. The computer-implemented method of claim 23, wherein the prediction interval is
based at least in part on accuracy of prior predictions of fees and costs incurred in
providing general healthcare services to at least ten other patients by the same healthcare

facility providing the particular healthcare to the particular patient.

34. The computer-implemented method of claim 1, wherein the outputting information
includes outputting the information in substantially real time after receiving a request for

information.

35. The computer-implemented method of claim 1, wherein the outputting information
includes outputting the information within 60 minutes of the receiving a request for

information.

36. The computer-implemented method of claim 1, wherein the outputting information
includes outputting the information within 30 minutes of the receiving a request for

information.

37. The computer-implemented method of claim 1, wherein the outputting information
includes outputting the information within 15 minutes of the receiving a request for

information.

38. The computer-implemented method of claim 1, wherein the outputting information
includes outputting the information within 5 minutes of the receiving a request for

information.

39. The computer-implemented method of claim 1, wherein the outputting information
includes outputting the information within 2 minutes of the receiving a request for

information.

40. The computer-implemented method of claim 1, wherein the outputting information
includes outputting the information within 30 seconds of the receiving a request for

information.
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41. The computer-implemented method of claim 1, wherein the outputting information
includes outputting the information within 15 seconds of the receiving a request for

information.

42. The computer-implemented method of claim 1, wherein the outputting information
includes outputting the information within 5 seconds of the receiving a request for

information.

43. The computer-implemented method of claim 1, wherein the outputting information
includes outputting the information within 3 seconds of the receiving a request for

information.

44. The computer-implemented method of claim 1, wherein the outputting information
includes transforming into a particular visual depiction the information indicative of the
probable fees and costs incurred to date in view of the previous estimate of the fees and

costs for providing the healthcare service, and outputting the particular visual depiction.

45. The computer-implemented method of claim 1, wherein the outputting information
includes transforming into a particular audio description the information indicative of the
probable fees and costs incurred to date in view of the previous estimate of the fees and

costs for providing the healthcare service, and outputting the particular audio description.

46. The computer-implemented method of claim 1, wherein the outputting information
further includes outputting information indicative of at least two efficacious healthcare
service options for the particular disease, illness, injury, or other physical or mental

impairment.

47. The computer-implemented method of claim 1, wherein the outputting information
includes outputting information indicative of at least two efficacious alternative healthcare
service options, and a likely treatment scenario for each of the at least two efficacious

alternative healthcare service options.

48. The computer-implemented method of claim 47, wherein the likely treatment

scenarios for each of the at least two efficacious alternative healthcare service options
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include forecasted probable fees and costs as a function of inpatient days in a health care

facility.

49. The computer-implemented method of claim 1, wherein the outputting information
includes outputting information indicative of at least two efficacious alternative healthcare
5  service options, and forecasted probable fees and costs associated with each of the at least

two efficacious alternative healthcare service options.

50. The computer-implemented method of claim 1, wherein the outputting information
includes outputting the information in a format usable in displaying a human-perceivable

indication of the information.

10 51. The computer-implemented method of claim 1, wherein the outputting information
includes outputting a signal useable in displaying a human-perceivable visual depiction of
the information indicative of the probable fees and costs incurred to date in view of the

previous estimate of the fees and costs for providing the healthcare service.

52. The computer-implemented method of claim 1, further comprising:
15 storing data indicative of the outputted information in a computer-readable

medium.

53. The computer-implemented method of claim 1, further comprising:
electronically providing a notification of an availability of the outputted

information to at least one of a human, computer, or system.

20 54. The computer-implemented method of claim 1, further comprising:

displaying a human-perceivable visual depiction of the information.

55. The computer-implemented method of claim 54, wherein the displaying includes
displaying the human-perceivable visual depiction of the information indicative of the
probable fees and costs incurred to date in view of the previous estimate of the fees and

25  costs for providing the healthcare service.

56. A computing device comprising:
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a computer storage media storing computer-executable instructions which, when
executed by a processor of a computing device, cause the computing device to perform a
process including:
(1) receiving a previously prepared estimate of fees and costs to
5 deliver a diagnosis, treatment, or prevention of a particular
disease, illness, injury, or other physical or mental
impairment (hereafter “healthcare service”) to a particular
patient,
(i)  receiving a request for information indicative of fees and
10 costs incurred to date in providing the healthcare service to
the particular patient,
(ii1)  receiving data at least partially indicative of the healthcare
service provided to the patient to date,
(iv)  estimating probable fees and costs incurred to date in
15 providing the healthcare service to the particular patient, the
estimating responsive to the received data indicative of at
least part of the healthcare service provided to date, and
(V) outputting in substantially real time information indicative
of the probable fees and costs incurred to date in view of the
20 previous estimate of the fees and costs for providing the
healthcare service;
the processor configured to execute the computer-executable instructions; and

a communications circuit configured to receive and send data.

57. The computing device of claim 56, wherein the receiving data includes receiving
25  data partially indicative of the health care service provided to the patient as of receipt of

the request for information.

58. The computing device of claim 56, further comprising:
a display device configured to display the information indicative of the probable
fees and costs incurred to date in view of the previous estimate of the fees and costs for

30  providing the healthcare service.

59. A computer program product comprising:
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(a) program instructions which, when executed by a processor of a computing
device, cause the computing device to perform a process including:

(1) receiving a previously prepared estimate of fees and costs to deliver
a diagnosis, treatment, or prevention of a particular disease, illness,

5 injury, or other physical or mental impairment (hereafter
“healthcare service”) to a particular patient;

(i)  receiving a request for information indicative of fees and costs
incurred to date in providing the healthcare service to the particular
patient,

10 (i)  receiving data at least partially indicative of the healthcare service
provided to the patient to date;

(iv)  estimating probable fees and costs incurred to date in providing the
healthcare service to the particular patient, the estimating responsive
to the received data at least partially indicative of the healthcare

15 service provided to the patient to date; and

(v)  outputting information indicative of the probable fees and costs
incurred to date in view of the previous estimate of the fees and
costs for providing the healthcare service; and

(b) a computer-readable medium bearing the program instructions.

20 60. The computer program product of claim 58, wherein the receiving data includes
receiving data partially indicative of the health care service provided to the patient as of

receipt of the request for information.

61. The computer program product of claim 58, wherein the computer-readable

medium includes a computer storage media.

25 62. The computer program product of claim 58, wherein the computer-readable

medium includes a communication media.

63. A method implemented in a computing device, the method comprising:
electronically receiving a previously prepared estimate of fees and costs to deliver
a diagnosis, treatment, or prevention of a particular disease, illness, injury, or other

30  physical or mental impairment (hereafter “healthcare service”) to a particular patient;
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electronically receiving a previously prepared estimate of the fees and costs
eligible for reimbursement by a healthcare coverage entity providing coverage to the
patient for the healthcare service;

electronically receiving data at least partially indicative of the healthcare service
provided to the patient to date;

estimating probable fees and costs incurred to date in providing the healthcare
service to the particular patient, the estimating responsive to the received data at least
partially indicative of the healthcare service provided to the patient to date;

estimating a probable reimbursement by the healthcare coverage entity of the
estimated probable fees and cost incurred to date in providing the healthcare service; and

outputting in substantially real time information indicative of the probable
reimbursement by the healthcare coverage entity of the estimated probable fees and cost

incurred to date in providing the healthcare service.

64. The computer-implemented method of claim 61, wherein the receiving data
includes receiving data inputted by the patient and indicative of at least a part of the

healthcare service provided to the patient to date.

65. The computer-implemented method of claim 61, wherein the receiving data
includes receiving data partially indicative of the health care service provided to the

patient as of receipt of the request for information.

66. The computer-implemented method of claim 61, wherein the estimating a probable
fees and costs incurred to date further includes estimating with a prediction interval a

probable fees and costs incurred to date.

67. The computer-implemented method of claim 61, wherein the prediction interval is

90% or narrower.

68. The computer-implemented method of claim 61, wherein the estimating a probable
reimbursement includes estimating a probable reimbursement by the healthcare coverage
entity providing coverage to the particular patient for the healthcare service responsive to a

reimbursement parameter of the healthcare coverage entity.
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69. The computer-implemented method of claim 61, wherein the estimating a probable
reimbursement includes estimating a probable reimbursement by the healthcare coverage
entity of the estimated probable fees and cost incurred to date in providing the healthcare
service in view of previous reimbursements, deductibles, or out of pocket limits applicable

to the patient.

70. The computer-implemented method of claim 66, wherein the estimating a probable
reimbursement includes estimating a probable reimbursement by the healthcare coverage
entity of the estimated probable fees and cost incurred to date in providing the healthcare
service in view of (i) the previous forecast of the fees and costs eligible for reimbursement
by a healthcare coverage entity and (ii) the previous reimbursements, deductibles, or out of

pocket limits applicable to the patient.

71. The computer-implemented method of claim 66, wherein the estimating a probable
reimbursement further includes estimating an effect on future deductible and out-of-pocket
limits in the coverage provided to the patient by the healthcare coverage entity because of

the probable reimbursement.

72. The computer-implemented method of claim 61, wherein the estimating a probable
reimbursement includes estimating with a prediction interval a probable reimbursement of

the estimated probable fees and costs for delivering the healthcare service to date.

73. The computer-implemented method of claim 69, wherein a prediction interval is

90% or narrower.

74. The computer-implemented method of claim 61, wherein the outputting
information further includes outputting information indicative of the probable fees and

costs incurred to date in providing the healthcare service.

75. The computer-implemented method of claim 71, wherein the outputting
information further includes outputting information indicative of the probable fees and
costs incurred to date in providing the healthcare service in view of the previous estimate

of the fees and costs for providing the healthcare service.
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76. The computer-implemented method of claim 61, wherein the outputting
information further includes outputting a forecasted patient responsibility for the

healthcare service.

77. The computer-implemented method of claim 61, wherein the outputting
5 information includes outputting the information in substantially real time after receiving a

request for information.

78. The computer-implemented method of claim 61, wherein the healthcare coverage

entity includes a private healthcare insurance company, Medicare, or Medicaid.

79. The computer-implemented method of claim 61, wherein the healthcare coverage
10  entity includes a government sponsored organization or a managed healthcare

organization.

80. The computer-implemented method of claim 61, further comprising:
electronically receiving a request for information indicative of fees and costs

incurred to date in providing the healthcare service to the particular patient.

15 81. A computer-implemented method comprising:
electrically receiving a request for information indicative of fees and costs incurred
by a particular patient being provided a diagnosis or treatment of a particular disease,
illness, injury or other physical or mental impairment (hereafter “healthcare service”);
electrically receiving data at least partially indicative of the healthcare service
20  provided to the patient to date;
estimating probable fees and costs incurred to date in providing the healthcare
service to the particular patient, the estimating responsive to the received data at least
partially indicative of the healthcare service provided to the patient to date; and
outputting in substantially real time information indicative of the probable fees and
25  costs incurred in providing the healthcare service to the patient as of receipt of the request

for information.
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82. The computer-implemented method of claim 78, wherein the receiving data
includes receiving data partially indicative of the health care service provided to the

patient as of receipt of the request for information.

83. The computer-implemented method of claim 78, wherein a prediction interval for

estimating a probable fees and costs incurred to date is 90% or narrower.

84. The computer-implemented method of claim 78, wherein the outputting
information includes outputting the information in substantially real time after receiving a

request for information.

85. A computer-implemented method comprising:
electronically receiving a request for information indicative of fees and costs
incurred by a particular patient being provided a diagnosis or treatment of a particular
disease, illness, injury or other physical or mental impairment (hereafter “healthcare
service™),
electronically receiving data at least partially indicative of the healthcare service
provided to the patient as of receipt of the request for information;
estimating probable fees and costs incurred to date in providing the healthcare
service to the particular patient, the estimating responsive to the received data indicative of
at least part of services provided to date;
estimating a probable reimbursement by a healthcare coverage entity providing
coverage to the patient for the healthcare service of the estimated probable fees and costs
incurred to date; and
outputting in substantially real time information indicative of
(1) the probable fees and costs incurred to date in providing the
healthcare service, and
(i1) the probable reimbursement by the healthcare coverage entity of the
estimated probable fees and costs incurred to date in providing the

healthcare service.

86. The computer-implemented method of claim 81, wherein the prediction interval for

estimating a probable fees and costs incurred to date is 90% or narrower.
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87. The computer-implemented method of claim 81, wherein the prediction interval for

estimating a probable reimbursement is 90% or narrower.

88. The computer-implemented method of claim 81, wherein the outputting
information includes outputting the information in substantially real time after receiving

the request for information.
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200
\ 201 \_’3

(\/ 210

Electronically receiving a previously prepared estimate of fees
and costs to deliver a diagnosis, treatment, or prevention of a
particular disease, iilness, injury, or other physical or mental
impairment (hereafter “healthcare service™) (o a particular
patient.

l (\/ 220

Electronically receiving data at least partially indicative of the
heaithcare service provided to the patient to date.

l (\_/ 230

Electronically estimating probable fees and costs incurred to
date in providing the healthcare service 1o the particular
patient, the estimating responsive o the received data at least
partially indicative of the healthcare service provided o date.

l (~— 240

Outputting in substantiaily real time information indicative of
the probabile fees and cosis incurred to date in view of the
previous estimate of the fees and costs for providing the
healthcare service.

End
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FIG. 4 ~

Electronically receiving a previously prepared estimate of fees and
costs to deliver a diagnosis, ireatment, or prevention of a particular
disease, iliness, injury, or other physical or mental impairment
{hereafter “healthcare service™) to a particular patient.

L j 250

| Electronically receiving a request for information indicative of |
| fess and costs incurred to date in providing the healthcare |
| service to the particular patient. |

Electronically receiving data at least partially indicative of the
heaithcare service provided to the patient to date.

i (— 230

Electronically estimaling probable fees and costs incurred to
date in providing the heslthcare service 1© the particular
patient, the estimating responsive {o the received data at least
partially indicative of the healthcare service provided to the
patient to date.

* /\/ 240

Qutputting in substantially real time information indicative of the
probable fees and costs incurred to date in view of the previous

estimale of the fees and costs Tor providing the healthcare seivice.

| Storing data indicative of the oulputted information in a |
| computer-readable medium. |

Electronically providing a notification of an availability of the |
outputied information {o al least one of a human, computer, or |
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FiG. 8

501 ~—)
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/\_/ 510

Electronically receiving a previously prepared estimate of fees and
cosis to deliver a diagnosis, treatment, or prevention of a particular
disease, iliness, injury, or other physical or mental impairment
{hereafter “heaithcare service™) to a particular patient.

v [~

Elecironically receiving a previously prepared estimate of the fees
and costs eligible for reimbursement by a healthcare coverage entity
providing coverage to the patient for the healthcare service.

520

+ [~ 530

Electronically receiving data at least partially indicative of the
healthcare service provided to the patient to date.

v ~—°

Estimating probable fees and costs incurred to date in
providing the healthcare service to the particular patient, the
estimating responsive {o the received data indicative of at least
partially indicative of the healthcare service provided to the
patient o date.

40

¥ /\/ 550

Estimating a probable reimbursement by the healthcare
coverage entity of the estimated probable fees and cost
incuired to date in providing the healthcare service.

v ~——

Outpuiting in substantially real time information indicative of the
probable reimbursement by the healthcare coverage entity of
the estimated probabile fees and cost incurred o date in
providing the healthcare service.

End
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600 By 601 ~

/\_/ 610

Electronically receiving a request for information indicative of
fees and costs incurred by a particular patient being provided a
diagnosis or treatment of a particular disease, iliness, injury or
other physical or mental impairment (hereafter “a healthcare
service”).

l ——— 820

Electronically receiving data at least partially indicative of the
healthcare service provided to the patient to date.

l (\/ 8§30

Estimating probable fees and cosis incurred o date in
providing the healthcare service to the particular patient,
estimating responsive {0 the received data at least partially
indicative of the healthcare service provided to the patient {o
date.

l (\/ 640

Outpuiting in substantially real time information indicative of the
probable fees and costs incurred in providing the healthcare
service {0 the patient as of receipt of the request for
information.

End
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FIG. 10

701
\4

—~ 710

Electronically receiving a request for information indicative of
fees and costs incurred by a particular patient being provided a
diagnosis or treatment of a particular disease, illness, injury or
other physical or mental impairment (hereafter “a healthcare
service”).

* [~ 720

Electronically receiving data at least partially indicative of the
healthcare service provided o the patient as of receipt of the
request for information.

¢ [~ 730

Estimating probable fees and cosis incurred o date in
providing the healthcare service to the particular patient, the
astimating responsive to the received data indicative of at least
part of services provided o date.

* (N 740

Estimating a probable reimbursement by a healthcare
coverage entity providing coverage o the patient for the
healthcare service of the estimated probable fees and cost
incurred to date.

+ f\/ 750

Cutputlting in substantially real time information indicative of (i)
the probable fees and costs incurred to date in providing the
healihcare service, and (i) the probable reimbursement by the
heaithcare coverage entity of the estimated probable fees and
costs incurred to date in providing the healthcare service.

End
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— 810

Electronically receiving a request for information indicative of
future fees and cosis to be incurred by a particular patient
presently undergoing a diagnosis, treatment, or prevention of a
particular disease, illness, injury, or other physical or mental
impairment (hereafter *healthcare service”™).

1 —

Electronically receiving data at least partially indicative of the
healthcare service provided to the patient as of receipt of the
request for information.

820

l ~—~— 830

Forecasting probable fees and costs {o complete delivery of
the healthcare service ¢ the patlient, the forecasting
responsive 1o the received data and on a nature of the
healthcare service.

l f\/ 840

Gutputting in substantially real time information indicative of the
probable future fees and costs to complete delivery of the
healthcare service {o the patient.

End
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FiG. 12

1600
_\I

Start

Electronically receiving a request for information indicative of (i) |
future fees and to compiete delivery of the healthcare service (0 the |
patient, or {ii} a reimbursement of the fulure fees and cosis by the |
healthcare coverage entity.

Electronically receiving data indicative of a healthcare service
provided to a particular patient presently undergoing a diaghosis,
treatment, or prevention of a particular disease, illness, injury, or
other physical or mental impairment o the patient (hereafler the
*healthcare service”™).

+ [~—— 1020

Forecasting probable future fees and costs to complete delivery of
the healthcare service 1o the patient, the forecasting responsive 1o
the received data and a characteristic of the healthcare service.

* [~ 1030

Farecasting a probable reimbursement of the forecasted probable
future fees and cosis to compiete delivery of the healthcare service
i the patient by a healthcare coverage entily providing coverage to
the patient for the healthcare service.

+ _ 1040

Outputiing information indicative of (i) the probable fees and cosis o
complete delivery of the healthcare service, and {ii) the probable
reimbursement by the healthcare coverage entity of the forecasted
probable fees and cost to complete delivery of the healthcare
service.

End
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FiG. 14

1200 —\I 1201 \4

Electronically receiving a previously preparad estimale of fees and costs to

diagnose, freat, or prevent a particular disease, lliness, injury, or other physical or
mental impairment (hereafier "a healthcare service”) in a particiiar patient.

' /\/ 1220

Electronically receiving a request for information indicative of future fees and costs

to be incurred in completing delivery of the heaithcare service to the patient.

* — 1230

Hlectronically receiving data at least partiaily indicalive of the heaithcare service

provided o the patient as of receipt of the request for information.
+ /\_/ 1240

information in providing the healthcare service {0 the patient, the estimating
responsive to the received data indicative of at least part of the healthcare service
crovided o date.

+ T 1250

Farecasting probable fulure fees and costs {o complete delivery of the healthcare

service {o the patient, the forecasting probable future fees and costs responsive o
the received data and a characteristic of the healthcare service.

+ o 1260

Forecasting probable total fees and costs for the delivery of the healthcare service

io the patient, the forecasting probabie fotad fees and costs responsive to a
combination of the forecasted probable fees and costs incurred and forecasted
probable fulure fees and costs to complate delivery.

_________i_______C:fum

Forecasting probable total reimbursement of the forecasied probable total fees and

I cost by a healthcare coverage entily providing coverage to the patient for the
| heaithcare service. |

/\/ 1270

Cutputting in substantially real time information indicative of the probable total fees

and costs to complete delivery of the healthcare service to the patient in view of the
previous forecast of fees and costs.
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FIG. 15

1301
\4
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f\_/

Electronically receiving a request for information indicative of
fees and cosis o be incurred by a particular patient presently
undergoing a diagnosis, treatment, or prevention of a particular
disease, illness, injury, or other physical or mental impairment
(hereafter "healthcare service™).

v [~

Electronically receiving data at least partially indicalive of the
healthcare service provided o the patlient as of receipt of the
request for information.

1310

1320

¢ /1330

Forecasting probable future fees and costs o complete
delivery of the healthcare service 1o the patient, the forecasting
responsive to the received dala and a characteristic of the
healthcare service.

l (\/ 1340

identifying an efficacious alternative healthcare service option
for the particular disease, iliness, injury, or other physical or
mental impairment (hereafter “aliernative healthcare service™).

+ (~— 1350

Outputting in substantially real time information indicative of (i)
the forecasted probable future fees and costs to complele
delivery of the healthcare service 1o the patient and (i) the
efficacious alternative healthcare service option.

End
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Electronically receiving data indicative of atleast partof a
diagnosis, treatment, or prevention of a particuiar disease,
Hiness, injury, or other physical or mental impairment (hereafier
‘healthcare service”™) provided o a particular patient, the
received data indicalive of at least one of (i) data based on an
activity within a proximity of the patient, or (i} data inputted by
the patient and relevant {o determining an aspect of the
healthcare service provided o the patient.

l f\/ 1520

Corwverting the received data into information indicative of one
or more units of service provided (o the patient.

l /\—/ 1530

Estimating probable fees and costs incurred to dale in
providing the healthcare service {0 the patient, the estimating
responsive to the information indicative of units of healthcare
service provided o the patient.

l —~ 1540

Dutputting information indicatlive of the probable fees and cosis
incurred to date providing the healthcare service.

PCT/US2013/076112




PCT/US2013/076112

WO 2014/105565

18/18

‘BIDSL

"BIDSU SUCHBIIUNMWILIOND _
ojgepee-eIndwon sigibue) B sepnppul |
I

I
2 Sepnoul Bipew aigepea-isindwos sy F1or ||
I

Bipew sigepess-emndwos ayy Zigr

20IAJSS BiBduUNEsy o Buipinoid S1BD 0] DaLNoUl SISO DUR 3884 _
sigeqoid 10 SARRIIPUN UOHBULIOIU 81 10} 1sanbal g Buineney T2aL “

"2OIAIST BiBDULESY
au Buipincid s1Bp 01 DAUNDUL SI1S00 PUE 588 2jgegodd sy O saneDipul uoleuLo Bumnding (Al
pue juaned eyl 03
pemAcK] 80IAISS SIBOLNIESY JO SILIN JO SANEDIDU UONBLWIOIU Su O} aasucdsad Buneuinse sy jusned
B} 0] BDIAISS BiBoyriesy oy Buipiacid Ui S1BDR 0} PRUNDLI SISCD DUE $88) sigegosd Bupswnsa (i)
qusned oy
03 pepiaCid SJIAISS JO SHUN SJOLW 1O SUOC JO SAEDIDU UOHBULIC Ul BI1Z2D paaiaoal sy Bumsauos (i)
quened eul 0 pepianid 80IARS SIBdLESY BUl 40 10adse uR BURNLLLUSIED 0] JUBASISY
pue usied syl Ag panundul eiep (@) 4o usied sy jo Anuxoid B s AlA0R 221A108 2iBdtjesy
B UQ Doseg BIED (8] JO BUC 1SES] 1B JO SAHEDIDUI BIBD POAISTS a1 Jueied menonied e 0] papircid
{ 201/J9S siBoWiRaY, Islesay) Wswedwl [BIUSW JO 1Bo1sAUd JoUi0 10 ‘Aunful ‘ssauj ‘eseasip
senoied e 1o uonueasid Jo uswess ‘sisoubeip g o ued 1888 18 10 salesipul 21ep Buinenss (1)
Brpnou sssooud g uucued o esiaep Bunndwios

Uy 8sned ‘eniae Bunndwion e 0 J0ssa00id B AQ peIN0aXe usum ‘UsIA suononssul weibold 0zZoL

‘eipaw agepeaeindwos §IoL

8L "Oid N
091




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2013/076112

A. CLASSIFICATION OF SUBJECT MATTER
G06Q 50/22(2012.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
G06Q 50/22; GO6F 17/60

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: estimate, fees and costs, diagnosis, treatment, healthcare, real time, reimbursement

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2004-0039600 A1 (MARILYN, SCHLEIN KRAMER et al.) 26 February 2004 1-88
See abstract, paragraphs [0021]-[10024], [0028], [0035], [0047]1, [0050],
[0060], [0071], [0083], claims 1, 16-30 and figures 1-2.

Y JP 2005-202686 A (NOOZA:KK) 28 July 2005 1-84
See abstract, paragraphs [0007]-[0009], [0025], [0030]-[00341, claims 1-3,
6-7 and figures 1-7.

Y US 2004-0172297 A1 (R. BHARAT RAO et al.) 02 September 2004 13,18-19,22,57,60
See abstract, paragraphs [0014], [0047], [0070]-[0071], claims 1-5, 7-9, ,63-80,82,85-88
22-23, 37 and figures 1, 3, 58.

Y US 2012-0221349 A1 (ERIC MORA) 30 August 2012 24-26,32-33
See abstract, paragraphs [0064]-[0067], [0076], claims 1-2 and figures 2, 4.

A JP 2003-281267 A (TOSHIBA MEDICAL SYSTEM CO., LTD. et al.) 03 October 2003 1-88
See abstract, paragraphs [0005], [0008]-[0010], claims 1-3 and figures 1-3.

|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priotity ¢claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
18 April 2014 (18.04.2014) 18 April 2014 (18.04.2014)
Name and mailing address of the [ISA/KR Authorized officer

\\,\\\\\\\\\\\\
& %

International Application Division

« Korean Intellectual Property Office

¥ 189 Cheongsa-ro, Seo-gu, Dagjeon Metropolitan City, 302-701,
Republic of Korea

Fécéirhile No. +82-42-472-7140 Telephone No. +82-42-481-8744

OH, Eung Gie

Aty

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2013/076112

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2004-0039600 Al 26/02/2004 None

JP 2005-202686 A 28/07/2005 None

US 2004-0172297 Al 02/09/2004 AU 2003-293339 Al 23/06/2004
AU 2003-293339 B2 18/09/2008
CA 2507499 Al 17/06/2004
CN 1745390 A 08/03/2006
CN 1745390 CO 08/03/2006
EP 1573624 A2 14/09/2005
EP 1573624 A4 02/01/2008
JP 2006-509295 A 16/03/2006
US 7725330 B2 25/05/2010
WO 2004-051432 A2 17/06/2004
WO 2004-051432 A3 24/02/2005

US 2012-0221349 Al 30/08/2012 None

JP 2003-281267 A 03/10/2003 None

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - claims
	Page 52 - claims
	Page 53 - claims
	Page 54 - claims
	Page 55 - claims
	Page 56 - claims
	Page 57 - claims
	Page 58 - claims
	Page 59 - claims
	Page 60 - claims
	Page 61 - claims
	Page 62 - claims
	Page 63 - claims
	Page 64 - claims
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - wo-search-report
	Page 84 - wo-search-report

