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(57) ABSTRACT

A network computer system operates to monitor a plurality
of requester devices to detect activities of requesters, and
activities of transportation providers. Based on the moni-
tored activities, the system forecasts a number of requesters
that may be present in each of multiple subregions of'a given
geographic region, during an upcoming time interval. The
system further estimates a target number of transportation
providers to have available for requesters in each of the
subregions. The system determines a supplemental value set
for crediting transportation providers, in connection with
each individual transport provider performing one or more
activities that make the transport provider available to one or
more of the multiple subregions during the upcoming time
interval.
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NETWORK COMPUTER SYSTEM TO
IMPLEMENT ADDITIVE SERVICE VALUES
FOR SERVICE PROVIDERS

RELATED APPLICATIONS

[0001] This application claims benefit of priority to pro-
visional U.S. Patent Application No. 62/675,159, filed May
22, 2018; the aforementioned priority application being
hereby incorporated by reference in its entirety.

BACKGROUND

[0002] Network computer systems exist to provide various
types of services using mobile devices. These services are
sometimes de-centralized or distributed, causing inefficien-
cies to occur with respect to the use of resources, including
computing resources.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 illustrates an example computer system for
providing transport arrangement services.

[0004] FIGS. 2A-C illustrates example user interfaces for
a service provider application compatible with a network
service system.

[0005] FIG. 3A and FIG. 3B illustrate example methods
for providing information about supplemental values asso-
ciated with corresponding subregions in a given geographic
region, where the supplemental values are based on a
forecasted deficiency in the provisioning of the correspond-
ing subregion.

[0006] FIG. 4 describes an example method of additive
service values for service providers, in accordance with
some aspects.

[0007] FIG. 5 describes an example method of supply
forecasting in a decoupled, provider-based additive reward
system, in accordance with some aspects.

[0008] FIG. 6 illustrates a computer system upon which
aspects described herein may be implemented.

[0009] FIG. 7 is a block diagram that illustrates a mobile
device upon which examples described herein may be
implemented.

DETAILED DESCRIPTION

[0010] A network computer system operates to provide a
network service, where demand and supply for the network
service are forecast and planned for, resulting in more
efficient use of resources of the network computer system.
[0011] According to examples, a network computer sys-
tem operates to monitor a plurality of requester devices to
detect activities of requesters, and activities of transportation
providers. Based on the monitored activities, the system
forecasts a number of requesters that may be present in each
of multiple subregions of a given geographic region, during
an upcoming time interval. The system further estimates a
target number of transportation providers to have available
for requesters in each of the subregions. The system deter-
mines a supplemental value set for crediting transportation
providers, in connection with each individual transport
provider performing one or more activities that make the
transport provider available to one or more of the multiple
subregions during the upcoming time interval.

[0012] In examples, a network computer system operates
to implement an on-demand service. The implementation of
the on-demand service may include executing and managing
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numerous processes and workflows, for purpose of provid-
ing a highly-interactive and seamless experience to users.
Some on-demand services utilize information and input
from a population of users, each of which operate a corre-
sponding mobile computing device. For such services, the
population of users include requesters (e.g., riders) and
service providers (e.g., drivers), and the network computer
system implements processes to aggregate information from
the population of users, while providing instructions and
content relating to requested or provided services to the
mobile computing devices of the users.

[0013] In the context of an on-demand transport services,
anetwork computer system can operate to automate many of
the tasks which a requester or service provider would
otherwise have to perform. Moreover, the network computer
system may utilize a distributed set of user devices (e.g.,
mobile computing devices operated by individual users) to
optimize aspects of the on-demand service for a group
objective. For example, a network computer system can
operate to optimize a metric (e.g., wait time, travel time) for
a group of requesters as a whole, such that the objective of
the optimization may be to lower the average wait time
amongst the group of users, as opposed to optimizing the
wait time for individual users of the group, one at a time. In
order to implement such optimization, a network computer
system typically coordinates the implementation of numer-
ous programmatic processes, executing in a distributed
system, in order to achieve a result where the average wait
time for requesters in, for example, a given city block is
significantly reduced as compared to an alternative imple-
mentation where no group optimization is performed. In this
regard, on-demand services leverage technological develop-
ments (e.g., use of microservices and distributed computing
platforms) to provide transport services more efficiently than
more conventional approaches, where there would otherwise
be minimal ability to implement any type of group optimi-
zation.

[0014] A key technological challenge for on-demand ser-
vices is supply provisioning. In this challenge, the network
computer system typically implements operations to deter-
mine at least one of an amount of supply or demand at
multiple locations throughout a geographic region. The
network computer system may further implement operations
to provision for the determined demand, where the provi-
sioning includes operations which the network computer
system performs to cause a given location to have an
adequate number of service providers to meet the deter-
mined demand.

[0015] In implementing an on-demand service, a network
computer system typically utilizes a distributed platform
where the mobile devices of the users are used for a variety
of purposes. For service providers, the network computer
system may communicate instructions, content or other
information to their mobile devices to cause a desired
response, where the desired response may involve the ser-
vice provider performing an action that does not involve
direct interaction with the mobile device. In examples, a
responsive action such as the service provider driving in a
particular direction can be tracked using, for example, a
satellite receiver of the service provider’s mobile device.
Through communications and monitoring, some on-demand
services can impact the provisioning levels of various loca-
tions in a given geographic area. For example, a network
computer system can communicate content that includes
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incentives for the service provider to travel to a given
subregion. In some prior approaches, a network computer
system publishes a heatmap at a given frequency, where the
heatmap identifies subregions of a geographic region where
the service provider may receive the most use and reward for
their services.

[0016] Previous approaches to the problem of balancing
demand and supply in a network service system have
numerous inefficiencies and drawbacks. One solution, surge
pricing, was designed to solve a reliability problem for
requesters by using price to turn excess requesters away. In
this approach, a network computer system operates to first
suppress demand and then move supply. However, one
disadvantage to this approach is the degradation of the
experience for service providers because requesters and
providers make decisions based on different time horizons.
Since surge was designed with demand as the focus, the
experience isn’t intuitive or predictable for service provid-
ers. Some problems service providers encountered with
previous solutions such as surge include:

[0017] Lack of Provider Control—Providers have no con-
trol over where a requester requests. Even if they are in a
surge area, a provider could be dispatched to a lower or
non-surge subregion that is nearby in order to fulfill a newly
received service request. Without the ability to control the
service locations of the incoming service requests, service
providers lose motivation to drive near or into a surge
subregion, where the ratio of supply to demand may be the
lowest.

[0018] Difficult to Achieve—It takes time to move
throughout a city. Under prior solutions, updates to heat-
maps may be communicated to quickly, causing service
providers to frequently change bearings or focus. A heatmap
that updates too frequently can often change too quickly for
service providers to react as desired (e.g., reach surge),
making the heatmap less effective and the service provider’s
use of their mobile device less efficient.

[0019] Not Related to Effort—Service providers do not
have control over a requester’s trip. In a multiplicative
implementation where service providers are credited based
on a multiplier that reflects demand or undersupply, a 1.5x
multiplier could range anywhere from $3 to $50 in surge,
effectively creating a lottery. With this uncertainty, it is
difficult for a service provider to decide whether or not it is
worth their time, effort, and money to relocate to a surging
area. This type of indecision makes the network computer
system’s provisioning determinations and operations less
efficient.

[0020] Not only do previous solutions create a suboptimal
provider experience, they also create a mental model where
providers tie the value of surge with the length of a service
request rather than the location of the request. This leads to
inefficiencies since one goal of variable rewards is to encour-
age higher supply at undersupplied locations.

[0021] Accordingly, examples include a network com-
puter system to implement a decoupled, provider-based
additive reward system to alleviate the provider challengers
under prior approaches. Among other benefits, an example
network computer system generates communications and
incentives which result in a more predictable response from
a service provider, and the network computer system is
better able to provision supply for forecasted demand and
undersupply in a given geographic region. In doing so, the
network computer system provides a better experience for
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service requesters in times of undersupply than otherwise
possible through traditional approaches. For example, group
optimization operations can be implemented more effi-
ciently and reliably, to better reduce metrics such as overall
wait time to service requesters. When service providers are
positioned more effectively during times of high demand,
requesters can experience fewer instances of increased costs
and long wait times.

[0022] In examples, a network service system is provided
to decouple supply-side incentives given to providers from
demand-side disincentives. In examples, the network com-
puter system operates to position service providers at loca-
tions that maximize network value and efficient operation.
[0023] In other examples, the network computer system
operates to distribute a heatmap which is effective and
reliable for receiving service providers. Service providers
may have their heatmaps refresh at a rate that is dependent
on the service state of the service provider, such that service
providers who actively use the heatmap can more easily
operate their vehicles to further a desired objective of the
network computer system.

[0024] In examples, a network computer system credits
service providers based on supplemental values which are
individually associated with subregions and locations of a
geographic region. When the service provider is available,
the service provider can travel to, through or within subre-
gions to earn credit that is based on supplemental values for
one or more of the subregions. In examples, when the
service provider performs the desired activities for multiple
subregions (e.g., travel to or through the respective subre-
gions), the service provider is awarded credit based on one
or more rules that determine or otherwise select the supple-
mental value from multiple supplemental values which the
service provider encountered while operating the service
vehicle and being available, or other being in another
designated service state. The selected supplemental value
may, for example, coincide with the largest supplemental
value that the service provider encountered while operating
the service vehicle in the available state.

[0025] Still further, in other examples, the network com-
puter system may implement persistent (or “sticky”) supple-
mental values which may be defined based on geographic
constraints, timing constraints, or other rules or conditions.
For example, the network computer system may implement
persistent supplemental values such that when the heatmap
refreshes while the provider is online (after a predetermined
amount of time), the service provider will retain the highest
value they previously obtained.

[0026] Accordingly, in examples, the network computer
system generates supplemental values for subregions of a
geographic region. The supplemental values may be asso-
ciated with a heatmap and a heatmap version. The heatmaps
in their respective versions may be communicated to service
providers at a frequency or timing that is based on factors
such as the service state of the service provider. The network
computer system implements processes to track activities of
individual service providers to determine the supplemental
value that is to be the basis of the additive credit for the
service provider. In examples, the network computer system
tracks each service provider to determine an earned supple-
mental value that is specific to the version of the heatmap
which the service provider utilizes.

[0027] In examples, the supplemental value may be cred-
ited to the service provider in a manner that additive, where
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the supplemental value is based on the subregions where the
service provider performed an activity, and the version (e.g.,
timing) of the heatmap which was provided to the service
provider.

[0028] Among other benefits, a decoupled, provider-based
additive reward system provides a reliable signal for pro-
viders deciding how to spend their off-trip time, which
results in increased “heatmap elasticity”, e.g., providers’
willingness to move towards areas of undersupply. In addi-
tion, the system better achieves request-indifference so that
providers do not benefit from and are not encouraged to
reject requests from undersupplied areas. Ultimately, the
system provides value to the user base, not just to providers,
but also to service requesters and the network operator.
[0029] As used herein, a client device, a computing
device, and/or a mobile computing device refer to devices
corresponding to desktop computers, cellular devices or
smartphones, laptop computers, tablet devices, etc., that can
provide network connectivity and processing resources for
communicating with a service arrangement system over one
or more networks. In another example, a computing device
can correspond to an in-vehicle computing device, such as
an on-board computer. Also, as described herein, a user can
correspond to a requester of a network service (e.g., a
requester) or a service provider (e.g., a provider of a vehicle)
that provides location-based services for requesters.

[0030] Still further, examples described relate to a variety
of location-based (and/or on-demand) services, such as a
transport service, a food truck service, a delivery service, an
entertainment service, etc., to be arranged between request-
ers and service providers. In other examples, the system can
be implemented by any entity that provides goods or ser-
vices for purchase through the use of computing devices and
network(s). For the purpose of simplicity, in examples
described, the service arrangement system can correspond to
a transport arrangement system that arranges transport and/
or delivery services to be provided for requesters by pro-
viders of vehicles who operate service applications on
respective computing devices.

[0031] One or more examples described provide that
methods, techniques, and actions performed by a computing
device are performed programmatically, or as a computer-
implemented method. Programmatically, as used, means
through the use of code or computer-executable instructions.
These instructions can be stored in one or more memory
resources of the computing device. A programmatically
performed step may or may not be automatic.

[0032] One or more examples described can be imple-
mented using programmatic modules, engines, or compo-
nents. A programmatic module, engine, or component can
include a program, a sub-routine, a portion of a program, or
a software component or a hardware component capable of
performing one or more stated tasks or functions. As used
herein, a module or component can exist on a hardware
component independently of other modules or components.
Alternatively, a module or component can be a shared
element or process of other modules, programs, or
machines.

[0033] Some examples described can generally require the
use of computing devices, including processing and memory
resources. For example, one or more examples described
may be implemented, in whole or in part, on computing
devices such as servers, desktop computers, cellular or
smartphones, and tablet devices. Memory, processing, and
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network resources may all be used in connection with the
establishment, use, or performance of any example
described herein (including with the performance of any
method or with the implementation of any system).

[0034] Furthermore, one or more examples described may
be implemented through the use of instructions that are
executable by one or more processors. These instructions
may be carried on a computer-readable medium. Machines
shown or described with figures below provide examples of
processing resources and computer-readable mediums on
which instructions for implementing examples described
can be carried and/or executed. In particular, the numerous
machines shown with examples described include processor
(s) and various forms of memory for holding data and
instructions. Examples of computer-readable mediums
include permanent memory storage devices, such as hard
drives on personal computers or servers. Other examples of
computer storage mediums include portable storage units,
such as CD or DVD units, flash memory (such as carried on
smartphones, multifunctional devices or tablets), and mag-
netic memory. Computers, terminals, network enabled
devices (e.g., mobile devices, such as cell phones) are all
examples of machines and devices that utilize processors,
memory, and instructions stored on computer-readable
mediums. Additionally, examples may be implemented in
the form of computer-programs, or a computer usable carrier
medium capable of carrying such a program.

[0035] System Description

[0036] FIG. 1 illustrates an example network computer
system for providing transport arrangement services. A
network computer system 100 such as shown by FIG. 1 can
be implemented in a variety of computing environments,
including as part of a network service provided through one
or more servers. In some variations, the network computer
system 100 is implemented as part of, or in connection with
a service arrangement system, where, for example, operators
use service vehicles to provide transportation-related ser-
vices between locations. Still further, some examples pro-
vide for the network computer system 100 to be distributed
using one or more servers and/or mobile devices. For
example, the network computing system 100 can be imple-
mented using mobile devices of users, including service
providers and requesters, with the individual devices execut-
ing a corresponding service application that causes the
computing device to operate as an information inlet and/or
outlet for the network computing system 100. In some
examples, the system 100 implements a network platform, in
connection with applications that run on mobile devices of
the population of users. For a given geographic region, the
users can include operators (or “service providers”) of
service vehicles, as well as requesters who receive a trans-
port-related service.

[0037] As described with various examples, the network
computer system 100 generates instructions, content and
other information which collectively guide service vehicles
(represented by service vehicle 10) in accordance with a
desired provisioning for the geographic region.

[0038] The system 100 includes a provider device inter-
face 110, a requester device interface 120, a service data
store 130 and a service matching component 140. The
provider device interface 110 includes or performs processes
that run on the network-side of the system 100 to establish
communication channels with individual devices of service
providers. For example, the provider device interface 110
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can establish secure sockets with different types of mobile
devices which service providers of the system 100 can
utilize when providing services using their respective
vehicles. In some examples, the service providers operate
mobile devices (represented in FIG. 1 by the mobile device
102) on which a corresponding service application 116 runs.
Among other functionality, the service application 116 can
automate operations which include indicating the availabil-
ity of the service provider to provide service, communicat-
ing location information to enable the system 100 to monitor
the location of the service provider’s vehicle, receiving
information from the system 100 for facilitating the service
provider in receiving service requests and fulfilling a service
request, and communicating information to the system 100
for various purposes, including provisioning determinations
for different geographic subregions of a geographic region.
[0039] Likewise, the requester device interface 120
includes or performs processes that run on the network-side
of'the system 100 to establish communication channels with
individual devices of requesters. The requesters may also
operate mobile devices (represented in FIG. 1 by the
requester device 104) on which a corresponding service
application 118 runs. The requesters may operate respective
service applications 118 to request transport-related ser-
vices, such as human transport between a start location (or
pickup location) and a destination (or drop-off). In varia-
tions, the types of services which may be arranged through
the system 100 may include human transport, deliveries,
shipping, and delivery of on-demand services (e.g., food
trucks). The service application 118 may also provide infor-
mation for use in enabling the system 100 with determining
provisioning levels. For example, the service application 118
may communicate with the system 100 when the requester
first opens the application, but before the service requester
makes a request for service.

[0040] In some examples, the provider device interface
110 and the requester device interface 120 can each include
or use an application programming interface (API), such as
an externally provider-facing AP, to communicate data with
the provider and requester devices 102, 104, respectively. By
providing the externally facing API, the system 100 can
establish secure communication channels via secure access
channels over the network through any number of methods,
such as web-based forms, programmatic access via RESTful
APIs, Simple Object Access Protocol (SOAP), remote pro-
cedure call (RPC), scripting access, etc.

[0041] According to some examples, the provider device
102 initiates communications with the system 100 using the
service application 116. The service application 116 may
correspond to a program (e.g., a set of instructions or code)
that is downloaded and stored on the mobile device 102 of
the service provider. The service provider can launch the
service application 116 in order to utilize the system 100 to
receive service requests, and the service provider may
operate a service vehicle to fulfill assigned service requests.
Once the communication channel is established, the pro-
vider device 102 may repeatedly or continuously commu-
nicate service information 103 to the system 100. The
service information 103 may include the provider’s identi-
fier 105, and the provider’s current location 107, which may
be determined by the service application interfacing with a
GPS component of the provider device 102.

[0042] The service data store 130 maintains the current
location 107 of each active service provider at a particular
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moment. By way of example, each service provider may
start a shift by operating the service application 116 (e.g.,
opening the application on the provider’s device 102), and
then toggling a state feature provided by the service appli-
cation 116 to ‘on duty’. The service application 116 com-
municates the activation of the state feature to the system
100 via the provider device interface 110. The provider
device interface 110 processes the service information 103
received from individual service providers. For each service
provider, the provider device interface 110 extracts the
current location 107 and stores the current location with the
provider’s identifier 105 in the service data store 130. As the
service provider’s location changes (e.g., with movement of
the service provider’s vehicle), subsequent communications
from the provider device 102 via the provider device inter-
face 110 can be used to update the service data store 130. In
this way, the service data store may reflect the most current
location of each service provider.

[0043] The service data store 130 may also associate a
service state with each provider. Initially, when the service
provider goes on duty, the service provider may be associ-
ated with an available state. Once the service provider is
matched to a service request, the associated state of the
service provider may change, to reflect, for example, one
more unavailable states (e.g., on-trip, on route to service
start, etc.).

[0044] The requester device interface 120 receives
requester information 111 from multiple requesters. The
requester information 111 can identify the requester (e.g., by
account), as well as provide the current location of the
requester. The requester information 111 can be communi-
cated with a service request 101. In some variations, at least
some of the requester information 111 (e.g., current location)
may be communicated before the service request 101 is
communicated. The requester device interface 120 can parse
individual service requests 101 to determine one or more
service locations 109 of the service request, including the
service start location and/or the service destination location.
[0045] In one implementation, the matching component
140 references the service location(s) 109 of an incoming
service request 101 with the current location of available
service providers, as provided by the service data store 130.
In one example, that matching component 140 queries the
service data store 130 for service providers that are within a
first threshold distance (alternatively, within a threshold time
of travel). From the queried result set, the matching com-
ponent 140 makes a selection of a service provider for the
service request 101. The service provider may receive the
matched service request as an invitation, or the matched
service request may be communicated as an automatic
assignment.

[0046] Once the service provider is matched to a service
request, the matching component 140 changes the service
state associated with the selected service provider. For
example, a service state of the service provider can be
changed from available to unavailable, or from available to
on-route to service start location. In the latter example, the
service state may change again once service is initiated for
the requester. For example, once the requester enters the
service vehicle, the service state of the service provider may
change to reflect that the service has initiated. Still further,
the service provider may interact with the service applica-
tion 116 to signal that the requester has entered the vehicle.
Alternatively, the system 100 may monitor the service
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vehicle, in order to detect the service vehicle initiating a
route towards a destination or other service location. Like-
wise, requester information 111 can be monitored to detect
when the position of the requester device 104 is approxi-
mately the same as that of the service provider device 102,
while the vehicle of the service providers in motion. Once
the service state of the service provider is changed, the
service provider can be excluded from possible selection
until another event occurs to change the service state again.
For example, the current trip for the service provider may
complete, or the system 100 may detect when the service
vehicle is nearing the destination, such that the service
provider can be marked available for assignment to a new
service request.

[0047] According to some examples, the system 100
includes a provisioning level determination component
(“PLD component”) 150 that determines a provisioning
level for multiple subregions of a given geographic region.
In examples, the PLD component 150 determines a provi-
sioning level output 153 that reflects a comparative measure
of service providers and requesters. In examples when the
provisioning level output 153 reflects undersupply of service
providers, the provisioning level output 153 can reflect a
number that represents an estimated deficiency with respect
to the number of service providers who are expected to be
available for a given region. Thus, for example, the PLD
component 150 can determine the provisioning level output
153 by (i) forecasting the number of requesters for a given
future time interval, (ii) determining a target number of
service providers that are to be present in the geographic
region in order for the geographic region to be deemed
adequately provisioned, and (iii) projecting the number of
actual service providers that are expected to be available in
the geographic region during the future time interval. In
examples, the adequacy of the provisioning levels can be
defined by various metrics, such as the average or median
wait time for a requester to receive transport (e.g., duration
between when requester makes a service request and when
service provider picks up requester), as well as the amount
of time in between when a service provider completes a
service request and receives a new service request. In
examples, the availability of service providers can also be
defined by metrics, such as the amount of time a service
provider will need to arrive at a pickup location within the
geographic region.

[0048] The provisioning level output 153 can reflect a
provisioning level for each of multiple subregions as either
a current (e.g., real-time or near real-time) determination, or
as a forecasted determination for a future time interval. In
some examples, the provisioning level output 153 may
quantify the deficiency as to the number of service providers
(e.g., the difference between the projected number of actual
service providers and the target number of service provid-
ers). In determining the provisioning level output 153, the
PLD component 150 may estimate or forecast the actual
number of service providers to include any one or more of
an estimate of available service providers (e.g., having an
unmatched service state), service providers who are on-route
to a service location, service providers who are on-trip (or
otherwise in a matched state), service providers who are
nearing a trip end and can be re-assigned, and/or service
providers who are on-trip and are available for further
assignment. Likewise, the PLD component 150 may esti-
mate or forecast the requesters to include requesters who
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have open and unassigned requests, requesters who are
being serviced, requesters who have assigned service
requests and/or waiting for an assigned service provider,
and/or potential requesters (e.g., those users who have
opened the service application but who have not yet made a
service request).

[0049] In determining the provisioning level output 153,
the PLD component 150 may utilize historical data 124 to
identify, for example, the number of requesters that have
historically been present in a given subregion over a com-
parative time period. The PLLD component 150 can estimate
or forecast the number requesters for the future time interval
to include requesters who have open and unassigned
requests, requesters who are being serviced, requesters who
have assigned service requests and/or waiting for an
assigned service provider, and/or potential requesters. In
such example, the potential requesters can include those
users who have opened the service application 118 but who
have not yet made a service request. Still further, in varia-
tions, the projected number of service requesters for the
upcoming time interval may be based on a correlation to a
quantity and/or location of potential service requesters (e.g.,
users who have launched or are otherwise running the
service application, but who have not yet generated a service
request). In such examples, the correlation between potential
requesters in a first time interval (e.g., current or prior time
interval, such as last ten minutes) and the number of actual
requesters for the upcoming time interval can be modeled
based on historical data 124. As an addition or variation, the
quantity and location of potential service requesters may be
weighted or otherwise accounted for, based on a tabulation
of users who are present in the relevant geographic region
and whom are likely, based on their respective activity, to
make a service request.

[0050] Likewise, the service data store 130 may identify
the number of service providers which have historically
been available in or near a given subregion. The service data
store 130 may also provide inputs from the current state of
the geographic region for use in forecasting. Such inputs
may include a current number of service vehicles (e.g.,
active or on-duty service providers), a current number of
requesters, and the current location or subregion of the
currently active service providers and/or requesters. In some
examples, the PLD component 150 can extrapolate or model
a current projection of the number of requesters for a future
time interval in each of multiple subregions of a given
geographic region, using the historical trip data 124 and
inputs determined from the service data store 130 regarding
the current numbers of service providers (or their respective
vehicles) and requesters (e.g., including users who have
open service requests, as well as users who have opened the
service application on their respective mobile device 104 but
have not yet generated a service request).

[0051] In some examples, the provisioning level output
153 may be represented as a score for individual subregions
of'a larger geographic region, where the score is based on the
ratio of service providers and requesters. A map data store
166 may store the provisioning level output 153 (e.g., as a
score) for individual subregions. In this way, the provision-
ing level output 153 may reflect oversupply or undersupply
of service providers in specific subregions.

[0052] A map interface 168 can reflect a supplemental
value set for a geographic region, where the values of the
supplemental value set can be redeemed as credit by service
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providers in connection with the service provider perform-
ing an activity that results in the service provider improving
the provisioning level during the upcoming time interval. In
examples, the credit values are additive to the provider’s
fare. According to examples, the map interface 168 can
publish supplemental values (or credit values based on the
supplemental values) in the form of a heat map, which can
delineate subregions of a given region, and indicate respec-
tive imbalance with respect to a current or forecasted pro-
visioning level (e.g., deficiency in the number of providers)
through displayed values (e.g., additive monetary value to
fare), as well as colors or other visual graphical features.

[0053] The system 100 can track activities performed by
the service providers with respect to the subregions that are
associated with the supplemental values. An activity monitor
170 can interact with the service data store 130 to track the
service provider’s movement and positioning efforts. For
example, the activity monitor 170 can track the service
provider operating a vehicle and traveling towards or
through subregions that are deemed deficient of service
providers. In such examples, the service provider’s comple-
tion of the activity can be signified by the service provider
reaching a location, in a time interval that is desirable to
improve the provisioning level. Specific examples of activi-
ties that can be tracked and rewarded to incentivize the
provider further include the service provider accepting a
service request that will position the service provider in an
under-supplied subregion, and/or the service provider
remaining in a subregion that is forecasted to be in high-
demand. The activity monitor 170 can determine the supple-
mental value (or credit) that is accredited to the provider’s
account based at least in part on activity that is deemed to
improve the deficiency of service providers in identified
subregions. The activity monitor 170 can also determine the
supplemental value (or credit) based at least in part on other
activities of the service provider, such as (i) changes or
updates to the service provider status (e.g., mode selections,
offline/online status, etc.), and (ii) service provider trip
events, including the service location of a service request
which the service provider receives, and whether the service
provider accepts or declines the request for service.

[0054] In examples in which multiple subregions of a
geographic region are associated with different supplemen-
tal values, the activity monitor 170 can implement one or
more rules or logic for determining the supplemental value
for the service provider. In examples, the rules or logic may
determine the supplemental value for the service provider
based on, for example, the subregion(s) or location(s) where
the service provider initiated performance and/or completed
a specific activity. The rules or logic may determine the
supplemental value using, for example, an average (e.g.,
weighted or otherwise) of supplemental value determina-
tions for separate subregions, and/or a prioritization for
supplemental value determinations of one subregion over
another.

[0055] The PLD component 150 may determine the pro-
visioning level for a subregion, or multiple subregions of a
geographic region. In some variations, the subregions of a
geographic region may be predefined. Still further, in some
examples, the PLD component 150 may determine the
provisioning level for a current time interval, and determine
a current forecast for the provisioning level for a future time
interval. The future time interval may extend from the
current time to a future time (e.g., for X minutes in the
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future). Alternatively, the future time interval may corre-
spond to a time interval that starts and ends in the future
(e.g., between 12 pm to 1 pm each day).

[0056] As described with various examples, the system
100 may implement operations that result in a change in the
provisioning level of individual subregions. The PLD com-
ponent 150 may repeatedly determine the provisioning level
at the current time interval and/or as a forecast for the future
time interval, in order to accurately monitor and update the
metrics of the provisioning levels when changes in the
quantity of the service providers and/or requesters occur.

[0057] According to examples, the PLD component 150
determines the provisioning level for a given geographic
region during an upcoming or future time interval based at
least in part on a forecast of the number of requesters that are
expected to be in the region during the upcoming or future
time interval. The future time interval of the forecast may
correspond to, for example, a duration of time measured
from a current instance (e.g., next 10 minutes, next hour,
etc.), or a duration of time that starts and stops in the future
(e.g., between 12 pm to 1 pm). The estimated quantity of
service providers may be determined from the historical trip
data 124 for the geographic region, and a current or recent
location of individual service providers.

[0058] In one implementation, the activity monitor 170
implements a “sticky” supplemental value logic 172 to the
supplemental value that is used to credit each service
provider. This sticky supplemental value logic 172 can
provide a basis for crediting a service provider based on a
supplemental value that the service provider encountered
through positioning or vehicle operation over the course of
a monitored activity or event, even when the service pro-
vider subsequently encountered other supplemental values
while completing the same activity or event. In this context,
the term “sticky” or “stickiness™ is intended to mean an
association that is persistent for a defined portion of the
service provider’s session during which one or more con-
ditions are met. The use of sticky logic can include geo-
graphic stickiness, meaning a given supplemental value is
associated with the service provider for a duration in which
one or more geographic conditions are met, where the
geographic conditions can specify one or more geographic
constraints or regions relating to where the service provider
performs activities. As an addition or alternative, the use of
sticky logic may include temporal stickiness, meaning a
given supplemental value is associated with the service
provider for a fixed time interval, or a time interval that may
otherwise be determined by one or more predetermined
events. As another addition or variation, the stickiness of a
supplemental value may be defined by rules, such as a rule
where a supplemental value that is associated with a service
provider for a service provider activity is only sticky over
lesser supplemental values which the service provider
encounters. While the activity monitor 170 tracks the service
provider to an event that signifies completion of an activity,
the sticky supplemental value logic 172, when applied, can
for example, apply a single supplemental value towards
determining an additive credit to the service provider’s fare,
where the additive credit is based on the maximum supple-
mental value that the service provider encountered while
performing the activity or event. The map interface 168 can,
for example, display the credit that is to be added to the
service provider’s fare, based on the sticky supplemental
value determined by the sticky supplemental value logic 172
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(e.g., the maximum supplemental value the service provided
encountered while operating the vehicle to perform an
activity or event).

[0059] In examples, service providers can receive credit
that is based on the maximum service value when perform-
ing an event or activity, even when the service provider
encounters lower supplemental values as the activity or
event is completed. For example, a service provider may
drive through subregions that credit the service provider
with supplemental values that correlate to 1 unit, 3 units, 8
units, and 2 units while the service provider accepts a service
request when s/he is in a subregion that credit the service
provider with 4 units. In an example, upon completion of the
service request, the service provider receives credit that is
based on the maximum supplemental value the service
provider encountered while performing activities of driving
through specific regions while waiting for a service request
assignment, then accepting and/or fulfilling the service
request assignment.

[0060] In examples, the map interface 168 can display a
supplemental value set that reflects values for individual
subregions, and the PLD component 150 can repeat its
operations to update the determined supplemental value set
of the map interface 168. When the supplemental value set
of the map interface 168 is updated and the service provider
is online, some examples provide for the service provider to
retain the supplemental value set of the prior map interface
168 (without the update to the supplemental value set). Still
further, in other variations, the service provider retains the
higher of the old supplemental value set and the updated
supplemental value set. In the latter case, for example, if a
service provider has achieved a supplemental value of 5
units and the heatmap refreshes with lower values, the
service provider retains the 5 units to supplement the service
providers fare, which s/he can receive on completion of an
event or activity (e.g., the next service request, passage of
time). In addition, the service provider can still increase the
supplemental value beyond 5 units if s/he drives through a
higher valued subregion.

[0061] In some aspects, the updates to the supplemental
value sets of the map interface 168 can be pushed to service
providers at different rate, such as at a slower rate compared
to the rate at which actual updates occur (6 min vs. 2 min).
In other words, the service provider “locks in” the heatmap
being served when s/he goes online or finishes a trip.
Therefore, service providers may see different heatmaps
while online at the same time if they came online at different
times.

[0062] In some aspects, the activity monitor 170 also
keeps track of what version of the map interface 168 and/or
supplemental value set heatmap each service provider
observes. For example, the heatmap can be refreshed upon
the service provider completing a service request. As an
addition or alternative, the heatmap can be refreshed when
the service provider goes offline for more than a predeter-
mined period of time, rejects a service request, or cancels an
assigned service request.

[0063] In one implementation, the supplemental value
applied towards crediting the service provider is based on (i)
the service provider’s off-trip movement prior to accepting
a service request, or (ii) the location of the service request
itself. Specifically, the service provider can receive the
maximum between (1) the supplemental value accrued for
the service provider before the service request was received
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and (2) the supplemental value for the service request
location. Further, the supplemental value is locked in for the
service provider once the request is accepted, and therefore
the service provider may not continue to accrue surge after
s/he is on his/her way to the requester.

[0064] In some aspects, the supplemental value obtained
by the service provider resets in a number of circumstances.
As an example, once the service provider completes a
service request and receives the supplemental value by way
of an additive fare amount, the supplemental value resets to
zero. Second, if the service provider rejects a dispatch, goes
offline for more than a predetermined period of time (e.g., 5
minutes), or switches the service provider application into a
mode that is ineligible for surge benefits, the supplemental
value resets to zero. Whenever there is an update with
respect to the provisioning level output 153, the activity
monitor 170 can update the supplemental value set of the
map interface 168. On a periodic basis, the PLD component
150 can deliver the update to the supplemental value set of
the map interfaces 168 to the service provider’s device to be
displayed on a user interface.

[0065] FIG. 2A through FIG. 2C illustrate an example user
interface for a service provider application that is compatible
with a network computer system, such as described with an
example of FIG. 1. Accordingly, in examples of FIG. 2A
through FIG. 2C, the user interface 200 may be generated on
the provider device 102, in connection with data provided
from the network computer system 100. Further, the user
interface 200 may be generated in connection with service
providers operating their respective vehicles in a given
geographic region.

[0066] FIG. 2A and FIG. 2B illustrate a heatmap 210 of
the user interface 200. The heatmap 210 may be generated
on the provider device 102 using data transmitted from
network computer system 100. In examples, the heatmap
210 includes cells that represent subregions of a geographic
region, and each cell is provided a visual characteristic (e.g.,
color, shade, visual pattern, etc.) which reflects the provi-
sioning level output 153 of the PLLD component 150. Thus,
the color or shading of some individual cells of the heatmap
210 may reflect a measure, degree or quantity of an esti-
mated deficiency with respect to the number of service
providers who are expected to be available for a given
subregion. As with some examples, the heatmap 210 may
reflect forecasted values reflecting a future time interval.
[0067] In an example of FIG. 2A, the heatmap 210 is
depicted in a first view that is granular and geographically
expansive (e.g., to display a geographic region). In this view,
the coloring of the individual cells may combine to reflect
general areas within the geographic region where the fore-
casted undersupply is greatest. From this view, a service
provider may determine a general bearing or location to
travel towards in order to receive the highest supplemental
value (e.g., additive monetary compensation for service
provider).

[0068] In an example of FIG. 2B, the heatmap 210 is
depicted on the user interface 200 in a second view that is
detailed, and focused on a set of subregions where the
service provider is operating his or her vehicle. In this view,
the service provider can view the heatmap 210 to view
specific supplemental amounts (which are shown in an
example of FIG. 2B as monetary credit) which the service
provider can earn through a designated activity. As described
with some examples, additive earning values 211 can reflect
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the supplemental amounts which the service operator can
earn by performing one or more designated activities, sepa-
rate from fulfilling an assigned service request. The additive
earning which the service provider may earn can be condi-
tioned on future events, such as the service provider accept-
ing and/or fulfilling a subsequent service request once the
service provider performs the activity that associates the
additive earning value 211 with the service provider. The
system 100 may credit an account of the service provider
with a credit that is based on the additive earning value 211
which the service provider is determined to have earned, and
the credited amount would be in addition to the service
provider’s earning for fulfilling a subsequent service
request. Thus, the credited amount to the service provider for
the additive earning value may be independent of distance
traveled or time of travel.

[0069] In examples, the system 100 may monitor, for
example, the position of the service provider when the
service provider is available (e.g., not currently assigned to
a service request, completing an existing service request,
etc.), and the activity monitor 170 may determine the
additive earning value 211 which is credited to the service
provider when a designated event occurs. The designated
event may signify, for example, that the service provider’s
activity has been completed (e.g., service provider operates
vehicle until service request is assigned or accepted). While
the service provider operates the vehicle, the heatmap 210
may display additive earning values 211 for different sub-
regions in which the service provider operates in. The
additive earning values 211 may motivate or otherwise
influence the service provider to be positioned at or closer to
subregions where undersupply is forecast to be greatest. In
some examples, the activity monitor 170 may determine the
additive earning value 211 using the sticky supplemental
value logic 172. For example, the additive earning value 211
that is assigned to the service provider can be the highest
additive earning value 211 which the service operator
encountered while the service operator was operating the
service vehicle and waiting for a service request. In such an
implementation, the service provider is motivated to drive
towards and through the subregions which are forecast to be
the most undersupplied.

[0070] Once the service provider accepts and/or fulfills a
service request, the service provider may be credited for the
additive earning value 211. In examples, the system 100 may
further implement logic where the service provider loses the
additive amount (or has it reduced) if the service provider
does not accept a subsequent service request. In this way, the
service provider is motivated to operate his or her service
vehicle to facilitate provisioning forecasts of the system 100,
and further to motivate and compensate the service provider
for accepting and fulfilling service requests which may
otherwise be less attractive to the service provider.

[0071] In FIG. 2C, the provider device 102 may be trig-
gered by the system 100 to display, as part of the user
interface 200, a supplemental activity completion notifica-
tion 220. The supplemental activity completion notification
220 may be triggered in response to, for example, an event
that signifies the completion of the user’s activity (e.g., the
user being assigned to, or accepting a service request). In
examples, the supplemental activity completion notification
220 may display the additive earning value 211 which is to
be credited to the service provider upon the service provider
completing an assigned service request.
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[0072] Methodology

[0073] FIG. 3A and FIG. 3B illustrate example methods
for providing information about supplemental values asso-
ciated with corresponding subregions in a given geographic
region, where the supplemental values are based on a
forecasted deficiency in the provisioning of the correspond-
ing subregion. FIG. 4 describes an example method of
providing additive service values for service providers, in
accordance with some aspects. FIG. 5 describes an example
method of supply forecasting in a decoupled, provider-based
additive reward system, in accordance with some aspects. In
describing examples of FIG. 3A, FIG. 3B, FIG. 4 and FIG.
5, reference may be made to elements of FIG. 1 and FIG. 2A
through FIG. 2C to illustrate suitable components or ele-
ments in connection with the performance of a step or
sub-step being described.

[0074] With reference to an example of FIG. 3A, the
system 100 operates to forecast a number of requesters for
each of multiple subregions of a given geographic region
(310). By way of example, the system 100 may forecast 4
requesters for one subregion (e.g., suburb), and 50 request-
ers for another subregion (e.g., downtown), with the forecast
being applicable for an upcoming time interval (e.g., next 15
minutes).

[0075] Additionally, the system 100 may operate to fore-
cast the number of service providers that are expected to be
in or available to each of the subregions in the upcoming
interval (320).

[0076] The system 100 may operate to determine the
supplemental value to associate with each of the multiple
subregions based on the forecasted number of requesters and
service providers (330). The supplemental value may reflect
the additive credit which the service provider can receive for
performing a given positioning activity (e.g., driving to or
through a given subregion while awaiting to receive a
service request). In examples, the supplemental value deter-
minations for the individual subregions may be based on a
difference between the number of forecasted requesters and
the number of forecasted service providers. As an addition
or variation, the supplemental value determination for the
individual subregions may be based on a comparison,
amongst the individual subregions, of the number of
requesters that are forecasted to be in each of the subregions.
In this way, the supplemental value determination associates
higher values to subregions where a greater quantity of
service providers are forecasted as being needed. The
supplemental value determination may thus be greater for a
subregion where a greater number of service providers are
forecasted as being needed, as compared to another subre-
gion where a lesser number of service providers are fore-
casted as being needed, even though the ratio of requests to
service providers may be the same for each of the multiple
respective subregions.

[0077] In examples, the system 100 publishes the supple-
mental value determinations for each of the subregions on
the respective provider devices that are operating in the
geographic region (340). In examples, the system 100 pub-
lishes the heatmap 210 which associates each subregion with
a corresponding supplemental value determination (342),
such as an additive earning value which the service provider
can earn by performing an activity (e.g., driving through
subregion until receiving an assignment). The system 100
may publish the heatmap 210 by transmitting updated heat-
map data to the individual service provider devices 102. The
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service applications 116 executing on the provider devices
102 generate the heatmap 210 using the transmitted data.
[0078] With reference to an example of FIG. 3B, in some
examples, the system 100 may operate to repeatedly deter-
mine the supplemental values for each of the multiple
subregions based on a difference between the number of
requesters and service providers (350). For example, the
system 100 may (i) forecast the number of requesters and
providers, (ii) determine the difference between the fore-
casted number of requesters and service providers for each
subregion, and (iii) then determine the supplemental values
for each subregion repeatedly (e.g., every two minutes).
[0079] In examples, the system 100 generates an updated
heatmap 210 for the given geographic region using updated
supplemental values (360). The system 100 may generate
updated heatmaps 210 while keeping track of prior heatmaps
which were generated in a preceding time interval.

[0080] In examples, the system 100 selectively publishes
the updated heatmap 310 to the service providers that are
operating the geographic region (370). In examples, the
system 100 selects the service providers to receive the
updated heatmap based on a state of the respective service
provider. For example, the service data store 130 may be
used to identify which service providers in a given region or
subregion receive an update to the heatmap 210. In varia-
tions, the system 100 transmits heat map data to each service
provider device, and the respective service applications
implement controls to suppress the updated heatmap 210
from being rendered in place of a prior version of the
heatmap, based on predetermined conditions determined by
the system 100.

[0081] In examples, the service provider may be provided
an updated heatmap 210 upon the service provider becoming
available to receive a service assignment. This may coincide
with, for example, the service provider initiating a session
(e.g., coming online), the service provider completing or
nearing completion of a trip to fulfill an existing service
request. As an addition or alternative the service provider
may be provided with an updated heatmap 210 after any one
or multiple conditions are met, such as the service state of
the service provider changing or becoming available, or the
passage of a designated time interval which may exceed the
time interval under which the heatmap 210 is updated.
[0082] To illustrate, in some examples, the service pro-
vider may be provided the updated version of the heatmap
210 upon the service provider being available. Further, while
the service provider is available, the service provider may
receive updated heatmaps 210 at a frequency of once every
Y (e.g., 6 minutes), while the heatmap 210 is updated and
published to other service providers at a frequency of once
every X (e.g., 2 minutes), where Y is greater than X. In this
way, the service provider can focus and act in accordance
with information communicated by the version of the heat-
map 210 which the service provider receives upon becoming
available. In this way, the heatmap 210 is more usable to the
service provider, as the service provider is provided with
fewer distractions that would otherwise result from updating
the heatmap 210. As a result of updated heatmaps 210 being
selectively published to service providers, different service
providers may view different versions of the heatmap 210
for a given geographic region.

[0083] In conjunction with selectively publishing updated
heatmaps to service providers, the system 100 may track the
activity (e.g., driving route or position) of each available
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service provider to determine the supplemental value to
associate with the service provider, using the supplemental
values that are published with the version of the heatmap
which the respective service provider is viewing. Thus, the
system 100 may track the state of each service provider, the
version of the heatmap provided to each service provider (as
well as the supplemental values displayed with each version
of the heatmap), and other conditions (e.g., passage of time
interval Y) which can trigger the service provider to receive
the most updated heatmap 210. The supplemental value that
is determined for the service provider is then based on
supplemental values published with the version of the heat-
map 210 which is rendered to the service provider.

[0084] With reference to an example of FIG. 4, the system
100 transmits heatmap data to service provider devices 102
that operate in a given geographic region. Each provider
device 102 may use the heatmap data to generate a corre-
sponding heatmap 210, where the generated heatmaps 210
indicate supplemental supply values which are available to
service providers in connection with the service providers
performing corresponding actions involving the associated
subregions of the respective supplemental values (410).
[0085] In one aspect, the system tracks service provider
activity across subregions that are represented in the heat-
map 210 (420). Still further, in variations, the system 100
tracks service provider activity for service providers that are
available, or otherwise have a particular service state. For
example, the activities of service providers who are operat-
ing without having a current service request assignment may
be tracked. As another example, the activities of service
providers who are assigned and in process of completing
corresponding service requests may be tracked, as such
service providers are likely to become available in a time
frame during which the service provider’s positioning may
affect the provisioning of an undersupplied subregion.
[0086] In one aspect, the system 100 records one or more
supplemental value for the service provider based on the
service provider’s activities (430). In examples, the supple-
mental values that are recorded for the service provider are
based on the service provider’s activities in relation to
individual subregions that are associated with each of the
supplemental values. In examples, the association between
individual subregions and supplemental values may be
defined by a heatmap 210 which is provided to the user. In
variations, the association between individual subregions
and supplemental values may be defined by the version of
the heatmap 210 which the service provider has received and
is using. Activities which may trigger the system 100 to
record a given supplemental value include (i) the service
provider driving into or through the subregion which is
associated with that given supplemental value, (ii) the ser-
vice provider positioning (e.g., driving, parking, etc.) the
provider’s vehicle within the subregion, or threshold dis-
tance to the subregion that is associated with the given
supplemental value, (iii) the service provider operating the
service vehicle towards the subregion that is associated with
the given supplemental value (e.g., on a given street and in
a given direction), and/or (iv) the service provider accepting
a service request where one of the service locations is at or
near (e.g., within a threshold distance or driving time) the
subregion that is associated with the given supplemental
value.

[0087] Insome aspects, the service provider is assigned to,
or otherwise receives a service request from the system
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(440). The supplemental values for the service provider may
be recorded until the service provider receives the service
request and/or acts on the service request (e.g., accepts the
service request, picks up requester and/or completes service
request).

[0088] In one aspect, the system receives an indication,
either from the service provider device, service requester
device, or both, that a predetermined event that is associated
with the assigned service request has been completed by the
service provider (445). The predetermined event may cor-
respond to, for example, (i) the service provider arriving at,
or reaching a proximity threshold of the service start loca-
tion (e.g., pickup location), (ii) the service provider arriving
at, or reaching a proximity threshold of the service end
location (e.g., drop-off location), (iii) the service provider
accepting the service request, and/or (iv) a predefined event
of the service provider fulfilling the service request.
[0089] Once the predetermined event is deemed to have
been completed, the system determines the supplemental
value that is to form the basis of an amount to credit to the
service provider. The system 100 may implement, for
example, sticky supplemental value logic 172 to determine
a supplemental value that is sticky. By way of example, the
system can select supplemental value that is the maximum
of all supplemental values which the service provider
encountered while the service provider moved across sub-
regions of the heatmap 210 (446). The system can further
credit a value to the service provider for completing the
service request, where the credited value is based at least in
part on the supplemental value (448). The system can then
reset the service provider’s supplemental value (e.g., to zero)
once an event is detected that indicates the service requester
is once again available. Thus, the supplemental value may be
reset for the next service request or until provider activity
adds to the value.

[0090] If the event indicates that the service request was
unsuccessful (e.g., the service provider refused the request
or accepted then canceled), the system 100 can reset the
service provider’s supplemental value (450).

[0091] As an addition or alternative, the system can also
reset the supplemental value if the service provider goes
offline for a predetermined period of time (e.g., 5 minutes)
(455).

[0092] In one aspect, the decoupled, provider-based addi-
tive reward system monitors a plurality of requester devices
to detect activities of requesters (510).

[0093] In one aspect, the system monitors a plurality of
provider devices to detect activities of transportation pro-
viders (520).

[0094] In one aspect, the system, from the detected activi-
ties of requesters, forecasts a number of requesters in a given
geographic region for a transport service during an upcom-
ing time interval (530).

[0095] In one aspect, the system estimates a target number
of transportation providers to have available for requesters
in the given geographic region during the upcoming time
interval, to adequately provision for the forecasted number
of requesters (540).

[0096] In one aspect, the system, from the detected activi-
ties of the transportation providers, forecasts an actual
number of transportation providers that will be available for
requesters in the given geographic region during the upcom-
ing time interval (550).
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[0097] In one aspect, the system determines a supplemen-
tal value set for credits transportation providers, in connec-
tion with the individual transport providers performs one or
more activities that make the service provider available, or
more likely to be available, to provide transport service for
requesters in the geographic region during the upcoming
time interval, wherein the system determines the supple-
mental values set is based on a comparison of the estimated
target number of transportation providers and the projected
actual number of transportation providers (560).

[0098] FIG. 6 illustrates a computer system upon which
aspects described herein may be implemented. A computer
system 600 such as described by FIG. 6 may be used to
implement a network computer system such as described
with an example of FIG. 1. Additionally, the computer
system 600 may be operated to implement example methods
such as described by FIG. 3A through FIG. 5.

[0099] In an aspect, computer system 600 includes pro-
cessor 604, memory 606 (including non-transitory memory),
storage device 610, and communication interface 618. Com-
puter system 600 includes at least one processor 604 for
processing information. Computer system 600 also includes
the main memory 606, such as a random access memory
(RAM) or other dynamic storage device, for storing infor-
mation and instructions to be executed by processor 604.
Main memory 606 also may be used for storing temporary
variables or other intermediate information during execution
of instructions to be executed by processor 604. Computer
system 600 may also include a read only memory (ROM) or
other static storage device for storing static information and
instructions for processor 604. The storage device 610, such
as a magnetic disk or optical disk, is provided for storing
information and instructions such as supplemental value
instructions 612. The communication interface 618 may
enable the computer system 600 to communicate with one or
more networks through use of the network link 620 and any
one of a number of well-known transfer protocols (e.g.,
Hypertext Transfer Protocol (HTTP)). Examples of net-
works include a local area network (LAN), a wide area
network (WAN), the Internet, mobile telephone networks,
Plain Old Telephone Service (POTS) networks, and wireless
data networks (e.g., WiFi and WiMax networks).

[0100] Examples described herein are related to the use of
computer system 600 for implementing the techniques
described herein. According to one aspect, those techniques
are performed by computer system 600 in response to
processor 604 executing one or more sequences of one or
more instructions contained in main memory 606. Such
instructions (e.g., supplemental value instructions 612) may
be read into main memory 606 from another machine-
readable medium, such as storage device 610. Execution of
the sequences of instructions contained in main memory 606
causes processor 604 to perform the process steps described
herein. In alternative aspects, hard-wired circuitry may be
used in place of or in combination with software instructions
to implement aspects described herein. Thus, aspects
described are not limited to any specific combination of
hardware circuitry and software.

[0101] FIG. 7 is a block diagram that illustrates a mobile
device upon which examples described herein may be
implemented. In one embodiment, mobile device 700 may
correspond to, for example, a cellular device that is capable
of telephony, messaging, and data services. In other
examples, the mobile device 700 may correspond to a device
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operated by a service provider in connection with the service
provider providing transport services. Examples of such
devices include smartphones, handsets, tablet devices, or
in-vehicle computing devices that communicate with cellu-
lar carriers. The mobile device 700 includes processor 710,
memory resources 720, display component 730 (e.g., such as
a touch-sensitive display device), one or more communica-
tion sub-systems 770 (including wireless communication
systems), one or more input mechanisms 750 (e.g., accel-
erometer and/or gyroscope, microphone, barometer, etc.),
and one or more location detection components (e.g., GPS
component) 760. In one example, at least one communica-
tion sub-system 770 sends and receives cellular data over
network(s) 770 (e.g., data channels and voice channels). The
one or more communication sub-systems 770 can include a
cellular transceiver and one or more short-range wireless
transceivers. Processor 710 can exchange data with a net-
work computer system 100 (see FIG. 1) via the one or more
communications sub-systems 770 and over network(s) 770.
[0102] Processor 710 can provide a variety of content to
display component 730 by executing instructions stored in
memory resources 720. Memory resources 720 can store
instructions for service application 748. For example, pro-
cessor 710 can execute the service application 748 to read
data from one or more input mechanisms 750 of the com-
puting device, and to transmit the data, along with location
data of location detection component 760 as local device
data to a network computer system (e.g., network computer
system 100).
[0103] In examples, processor 710 can retrieve from
memory resources 720 instructions for executing a service
application 748. As described with other examples, service
application 748 can enable an operator to receive heatmap
data 749 for generating a heatmap 745 on the display 430.
As described with some examples, the heatmap 745 can be
dynamic and vary by time (e.g., with transmission of addi-
tional heatmap data) as well as by location of the service
provider.
[0104] Although illustrative aspects have been described
in detail herein with reference to the accompanying draw-
ings, variations to specific examples and details are encom-
passed by this disclosure. It is intended that the scope of
examples described herein be defined by claims and their
equivalents. Furthermore, it is contemplated that a particular
feature described, either individually or as part of an aspect,
can be combined with other individually described features,
or parts of other aspects. Thus, absence of describing com-
binations should not preclude the inventor(s) from claiming
rights to such combinations.
What is claimed is:
1. A computer system comprising:
a memory to store a set of instructions;
one or more processors to access the set of instructions,
wherein the instructions, when executed by the one or
more processors, cause the computer system to perform
operations that include:
monitoring a plurality of requester devices to detect
activities of requesters;
monitoring a plurality of provider devices to detect
activities of transportation providers;
from the detected activities of requesters, forecasting a
number of requesters in a given geographic region
for a transport service during an upcoming time
interval;

Jan. 2, 2020

estimating a target number of transportation providers
to have available for requesters in the given geo-
graphic region during the upcoming time interval, to
adequately provision for the forecasted number of
requesters;

from the detected activities of the transportation pro-
viders, projecting an actual number of transportation
providers that will be available for requesters in the
given geographic region during the upcoming time
interval; and

determining a supplemental value set for crediting
transportation providers, in connection with each
individual transport provider performing one or
more activities that make the transport provider
available, or more likely to be available, to provide
transport service for requesters in the geographic
region during the upcoming time interval, wherein
determining the supplemental values set is based on
a comparison of the estimated target number of
transportation providers and the projected actual
number of transportation providers.

2. The computer system of claim 1, wherein determining
the supplemental value set is based on a difference between
the estimated target number of transportation providers and
the projected actual number of transportation providers.

3. The computer system of claim 1, wherein for a given
transportation provider, the one or more activities includes
the transportation provider operating a respective vehicle to
travel towards the geographic region.

4. The computer system of claim 1, wherein for a given
transportation provider, the one or more activities includes
the transportation provider operating a respective vehicle to
remain within the geographic region.

5. The computer system of claim 1, wherein for a given
transportation provider, the one or more activities includes
the transportation provider operating a respective vehicle to
accept a transport request that will, when fulfilled, position
the respective transport provider to be available for request-
ers in the given geographic region during the upcoming time
interval.

6. The computer system of claim 1, wherein the instruc-
tions, when executed by the one or more processors, cause
the computer system to perform operations that include:

for a given transportation provider, performing an account

operation to credit the transportation provider for com-
pleting one of the one or more activities based on the
supplemental value.

7. The computer system of claim 1, wherein the instruc-
tions, when executed by the one or more processors, cause
the computer system to perform operations that include:

repeatedly performing (a) through (d), including deter-

mining, after at least one instance of performing (a)
through (d), an update to the supplemental value set
before and/or during the time interval, based on a
change to at least one of the estimated target number of
transportation providers or the projected actual number
of transportation providers.

8. The computer system of claim 7, wherein the instruc-
tions, when executed by the one or more processors, cause
the computer system to perform operations that include:

publishing, on at least a portion of the plurality of

provider devices, the update to the supplemental value
set.
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9. The computer system of claim 8, wherein the instruc-
tions, when executed by the one or more processors, cause
the computer system to perform operations that include:

for a given transportation provider that initiates perfor-

mance of one of the one or more activities before the
update to the supplemental value set is published,
monitoring the transportation provider for completion
of the activity before publishing the update to the
supplemental value set on a computing device of the
transportation provider.

10. The computer system of claim 9, wherein the instruc-
tions, when executed by the one or more processors, cause
the computer system to perform operations that include:

causing a display of a provider device of the given

transportation provider to display the supplemental
value set without the update.

11. The computer system of claim 9, wherein the instruc-
tions, when executed by the one or more processors, cause
the computer system to perform operations that include:

for the given transportation provider, performing an

account operation to credit the transportation provider
for completing one of the one or more activities based
on the supplemental value set without the update.

12. The computer system of claim 11, wherein the instruc-
tions, when executed by the one or more processors, cause
the computer system to perform operations that include
determining a credit value for the given transport provider,
based on a value of the supplemental value set that is
associated with at least one of (i) a location of the transpor-
tation provider before completion of a predetermined event,
or (i) a location of the transportation provider before
completion of the predetermined event.

13. The computer system of claim 12, wherein the pre-
determined event is a passenger pickup.

14. The computer system of claim 12, wherein the pre-
determined event is a passage of time.

15. The computer system of claim 12, wherein the credit
value is based on the higher of (i) the value of the supple-
mental value set that is associated with the location of the
transportation provider before completion of the predeter-
mined event, and (ii) a location value of the supplemental
value set that is associated with the location of the trans-
portation provider after completion of the predetermined
event.

16. The computer system of claim 1, wherein the supple-
mental value set includes multiple values, each of the
multiple values being associated with a respective subregion
of the geographic region.

17. The computer system of claim 16, wherein the supple-
mental value set is provided with a map interface on each of
the plurality of provider devices, with each of the multiple
values of the supplemental value set being reflected in a
portion of the map interface that corresponds to the respec-
tive subregion of the geographic region that is associated
with that value of the supplemental value set.

18. The computer system of claim 1, wherein monitoring
the plurality of requester devices includes detecting a num-
ber of requester devices, amongst the plurality of requester
devices, in which a service application is running, without a
service request having been generated from the service
application.
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19. A method for arranging transportation services, the
method being implemented by one or more processors and
comprising:

monitoring a plurality of requester devices to detect

activities of requesters;

monitoring a plurality of provider devices to detect activi-

ties of transportation providers;
from the detected activities of requesters, forecasting a
number of requesters in a given geographic region for
a transport service during an upcoming time interval;

estimating a target number of transportation providers to
have available for requesters in the given geographic
region during the upcoming time interval, to adequately
provision for the forecasted number of requesters;

from the detected activities of the transportation provid-
ers, projecting an actual number of transportation pro-
viders that will be available for requesters in the given
geographic region during the upcoming time interval;
and

determining a supplemental value set for crediting trans-

portation providers, in connection with the individual
transport providers performing one or more activities
that make the transport provider available, or more
likely to be available, to provide transport service for
requesters in the geographic region during the upcom-
ing time interval, wherein determining the supplemen-
tal values set is based on a comparison of the estimated
target number of transportation providers and the pro-
jected actual number of transportation providers.

20. A non-transitory computer-readable medium that
stores instructions, which when executed by one or more
processors of a network computer system, causes the net-
work computer system to perform operations that include:

monitoring a plurality of requester devices to detect

activities of requesters;

monitoring a plurality of provider devices to detect activi-

ties of transportation providers;
from the detected activities of requesters, forecasting a
number of requesters in a given geographic region for
a transport service during an upcoming time interval;

estimating a target number of transportation providers to
have available for requesters in the given geographic
region during the upcoming time interval, to adequately
provision for the forecasted number of requesters;

from the detected activities of the transportation provid-
ers, projecting an actual number of transportation pro-
viders that will be available for requesters in the given
geographic region during the upcoming time interval;
and

determining a supplemental value set for crediting trans-

portation providers, in connection with the individual
transport providers performing one or more activities
that make the transport provider available, or more
likely to be available, to provide transport service for
requesters in the geographic region during the upcom-
ing time interval, wherein determining the supplemen-
tal values set is based on a comparison of the estimated
target number of transportation providers and the pro-
jected actual number of transportation providers.
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