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SERVICE PRICING DEVICES AND SERVICE PRICING METHOD

TECHNICAL FIELD

[0001]  Various aspects of this disclosure relate to data processing systems related to a

service pricing devices.

BACKGROUND

[0002] A current dynamic pricing system for a transport fee in a passenger transport uses a
multiplicative mechanism for the surge adjustment, i.e. dynamic pricing multiplier. Thus, the
surge in a next step (time period) is equal to the multiplication of the surge in a current step
(time period) and a multiplier. The multiplier is derived based on the current supply/demand
of transport service to conditions. However, this mechanism may cause several issues. For
example, when the surge value in the current step is large, the surge value in the next step could
be very high if the multiplier is slightly bigger than one. Meanwhile, during the peak hours of
passenger transpott, the value of the multiplier oscillates frequently around one, which could
make the price change drastically for the same pick-up/drop-off location of the passenger
transport within a short time period. Such phenomenon may lower passengers' confidence in

the pricing mechanism of the passenger transport service provider.

SUMMARY
[0003]  Various embodiments concern service pricing devices and a service pricing method.
[0004] In one aspect of the disclosure, a service pricing device is provided. The service
pricing device includes a receiving unit configured to receive service orders over a
communication network from a plurality of customers requesting a service from a service
provider in a predetermined area and in a time period; an allocation unit configured to
determine a current allocation rate of received service orders among a plurality of service
contractors and to allocate received service orders to the plurality of service contractors, and a
pricing unit configured for determining a current price for a service order received in the time
period for the predetermined arca based on the current allocation rate of service orders and a
predetermined allocation rate of service orders for the plurality of service contractors, and a
notification unit configured to provide the current price of the service over the communication

network to the plurality of customers and to the plurality of service contractors such that a
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service order for the predetermined area and in the time period is fulfilled at the determined
current price.

[0005]  In another aspect, a service pricing device including: one or more processor(s); and
a memory having instructions stored therein, the instructions, when executed by the one or
more processor(s), cause the one or more processor(s) to: receive service orders over a
communication network from a plurality of customers requesting a service from a service
provider in a predetermined area and in a time period; determine a current allocation rate of
received service orders among a plurality of service contractors and allocate received service
orders to the plurality of service contractors; determining a current price for a service order
received in the time period for the predetermined area based on the current allocation rate of
service orders and a predetermined allocation rate of service orders for the plurality of service
contractors, and provide the current price of the service over the communication network to
the plurality of customers and to the plurality of service contractors such that a service order
for the predetermined area and in the time period is fulfilled at the determined current price.
[0006]  In another aspect, a service pricing method includes receiving service orders over a
communication network from a plurality of customers requesting a service from a service
provider in a predetermined area and in a time period; determining a current allocation rate of
received service orders among a plurality of service contractors and allocate received service
orders to the plurality of service contractors, determining a current price for a service order
received in the time period for the predetermined area based on the current allocation rate of
service orders and a predetermined allocation rate of service orders for the plurality of service
contractors, and providing the current price of the service over the communication network to
the plurality of customers and to the plurality of service contractors such that a service order
for the predetermined area and in the time period is fulfilled at the determined current price.
[0007]  Illustratively, in various aspects, the surge of time dependent pricing of the service
may be configured as a feedback control problem and control theory may be applied to generate
the surge value automatically using the real-time supply/demand information. The supply
information is characterized by the occupancy rate which defines the percentage of service
contractors who are occupied and the demand information is characterized by the allocation
rate which indicates the percentage of customers who get allocated. The controller is
configured to generate the surge such that the allocation rate and occupancy rate are controlled
at a target level. As such, the majority of service contractors are able to receive service orders
while the majority of customers can be allocated.

[0008]  The time period may be a continuous time period, e.g. one hour. The service is a real
space service fulfilled in real space. Thus, a real space service is not meant to be a pure

communication service, as example. However, the real space service demand may be
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communicated over a communication network. As example, a real space service may be a
delivery service of a commodity, e.g. a food delivery service or (express) courier service,
wherein the service order for the real space service is generated and received by (mobile)
communication devices.

[0009] In various aspects, the quantity of data to be processed is reduced since service
contractors do not have to be organized, commissioned (e.g. the quantity of required delivery
drivers) or repositioned on short notice compared to a scenario in which an unexpected high
real space service demand suddenly occurs and has to be handled by the service provider
organizing the tour and commission of each of the service contractors. This way, memory
organization and network efficiency of the service provider is increased. In addition,
experience of customers of the real space service demand is increased. In other words, the
better pricing of a (future) real space service order may decrease a communication demand

compared to a scenario in which no feedback controlled pricing is given.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]  The invention will be better understood with reference to the detailed description
when considered in conjunction with the non-limiting examples and the accompanying
drawings, in which:
— FIG. 1 shows in a schematic diagram a service pricing device according to various
embodiments;
— FIG. 2 shows a flow diagram of a service pricing method according to various
embodiments;
— FIG.3 shows a control diagram of a pricing method according to various embodiments,
and
— FIG. 4 shows simulation results of an implementation of a pricing method according to

various embodiments.

DETAILED DESCRIPTION

[0011]  The following detailed description refers to the accompanying drawings that show,
by way of illustration, specific details and embodiments in which the disclosure may be
practiced. These embodiments are described in sufficient detail to enable those skilled in the
art to practice the disclosure. Other embodiments may be utilized and structural, and logical

changes may be made without departing from the scope of the disclosure. The various
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embodiments are not necessarily mutually exclusive, as some embodiments can be combined
with one or more other embodiments to form new embodiments.

[0012] Embodiments described in the context of one of the enclosure assemblies, vehicles,
or demand notification methods are analogously valid for the other enclosure assemblies,
vehicles, or demand notification methods. Similarly, embodiments described in the context of
an enclosure assembly are analogously valid for a vehicle or a demand notification method,
and vice-versa.

[0013]  Features that are described in the context of an embodiment may correspondingly be
applicable to the same or similar features in the other embodiments. Features that are described
in the context of an embodiment may correspondingly be applicable to the other embodiments,
even if not explicitly described in these other embodiments. Furthermore, additions and/or
combinations and/or alternatives as described for a feature in the context of an embodiment
may correspondingly be applicable to the same or similar feature in the other embodiments.

6% &6
a

[0014] In the context of various embodiments, the articles , “an” and “the” as used with
regard to a feature or element include a reference to one or more of the features or elements.
[0015]  As used herein, the term “and/or” includes any and all combinations of one or more
of the associated listed items.

[0016]  FIG. 1 illustrates in a schematic diagram a service pricing device 110 according to
various embodiments. The service pricing device 110 may include a receiving unit 120, an
allocation unit 122, a pricing unit 114, a notification unit 124, one or more processors 116; and
a memory 118.

[0017] A plurality of customers 102 submits service orders 106 to a service provider 110.
The service provider receives the service orders 106, processes them and allocates the
processed service orders 108 to a plurality of subcontractors 104. Each of the subcontractors
104 is fulfilling one processed service order 108. Thus, the service order 106 of a customer 102
is fulfilled (illustrated in FIG.1 as fulfilled service 112).

[0018]  Asexample, the customer 102 may be a passenger of an on-demand or personalized
passenger transport service provider hailing 106 a driver (service contractor) 104 for
transportation from a first location, e.g. location of the customer 102, to a second location, e.g.
destination of the customer 102. Thus, fulfilling the passenger transport service order 106 by
the driver 104 is the fulfilled passenger transport 112.

[0019]  In another example, the customer 102 may place a food service order 106, e.g. via a
(mobile) communication device, to be delivered to the location of customer by a food delivery
service 110. The ordered food is delivered from a restaurant (first location) to the ordering
customer (second location) by a delivery driver (service contractor) 104. Thus, fulfilling the
food delivery order 106 by the delivery driver 104 is the fulfilled food delivery 112.
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[0020]  In yet another example, the customer 102 may place a postal courier order 106, e.g.
via a (mobile) communication device, to be delivered to another location by a postal courier
service 110. The postal, e.g. a message or package, is delivered from a first location, e.g. the
location of the customer 102, to a second location, e.g. location of receiver of the package or
message, by a postal courier 104. Thus, fulfilling the postal courier order 106 by the postal
courier (driver) 104 is the fulfilled postal courier (service) 112.

[0021]  Thus, the location and the “commodity” to be transported may vary depending on
the kind of service 112.

[0022]  The price (also denoted as fee or fare) for the transport service (fulfillment of the
ordered service 112) is set or determined by the transport service provider 110. The price for
the service 112 may be dynamically adapted by the service provider 110. That is, the pricing
of the service 112 may be adapted by the service provider based on ambient conditions. The
price may vary depending on supply of service contractors (drivers) 104 and quantity of service
orders 106 (demand), as example. The price for the service 112 set by the service provider is
effective or valid for all drivers 104 of the plurality of drivers that are unoccupied (open for
fulfilling a new service order 108) in a predetermined service area of the drivers 104, e.g. a city
or district of a city, and in a predetermined time period for which the current price is valid (e.g.
the next 1 min, the next 5 min etc.) for the (next) customer 102.

[0023]  As example, there may be a high demand time period in which a large quantity of
service 112 is requested (106) and/or a large quantity of drivers 104 is already occupied with
fulfilling processed service orders 108. Thus, the price for fulfilling another service order 106
within the same time period may be relatively high since the quantity of drivers 104 available
for fulfilling the service order is low. In addition, the time period in which the offered price for
the service 112 is valid may be relatively short, e.g. in a range from about 30 sec to about 5
min, as examples.

[0024]  As example, there may be a low demand time period in which a small quantity of
service is requested (106) and/or a large quantity of drivers 104 is available (unoccupied) with
fulfilling processed service orders 108. Thus, the price for fulfilling another service order 106
within the same time period may be relatively low since the quantity of drivers 104 available
for fulfilling the service order is high. In addition, the time period in which the offered price
for the service 112 is valid may be relatively long, e.g. in a range from about 5 min to about
30 min, as examples.

[0025]  The service provider may include or host the pricing unit 114. The pricing unit 114
may be implemented by the one or more processors 116 and the memory 118 or may be
communicatively coupled to the one or more processors 116 and the memory 118. The service

provider may include or host the one or more processors 116 and the memory 118. The pricing
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unit 114 is configured to determine or set a price for the service 112 and submit the price to the
customer 102 and the service contractor 104. The price has to be paid by the customer 102 of
the next order for the service 112 in the predetermined area and the time period. The price may
further determine the margin for the service contractor 104 fulfilling the service 112 and/or the
service provider.

[0026]  The pricing unit 114 may consider the current price, the supply of drivers 104 and
the demand of service (service orders 106). The pricing unit 114 may be configured for price
determination, price matching, brokerage, price balancing and/or settlement for the service 112.
[0027]  The pricing unit 114 may include a feedback and/or closed loop system. The pricing
unit 114 may be configured to determine a fair market value for the service 112 for the plurality
of (unoccupied) drivers 104.

[0028]  The predetermined area may be a geohash code area, a postal code area or a radio
cell area. The time period has a period length in a range from 30 sec to about 2 h. The time
period may be adjustable. The service 112 may be a real space service. Each service order 106
may be configured as an electronic message submitted via a communication network.

[0029]  The receiving unit 120 may be configured to receive service orders 106 over a
communication network from the plurality of customers 102 requesting the service 112 from
the service provider in a predetermined area and in a time period. The receiving unit 120 may
include a communication device that may be configured to receive the electronic messages
including the service orders 106 via a communication connection through the communication
network.

[0030]  The allocation unit 122 may be configured to determine a current allocation rate of
received service orders 106 among a plurality of service contractors 104 and to allocate
received service orders 106 to the plurality of service contractors 104. The service provider
may include or host the allocation unit 122. The allocation unit 122 may be implemented by
the one or more processors 116 and the memory 118 or may be communicatively coupled to
the one or more processors 116 and the memory 118.

[0031]  Alternatively or in addition to the allocation unit 122, there may be an occupancy
unit 126 configured to determine a current occupation rate of service contractors 104 of the
plurality of service contractors 104 currently not available for accepting a service order 108
among the plurality of service contractors 104. The service provider may include or host the
allocation unit 122. The allocation unit 122 may be implemented by the one or more processors
116 and the memory 118 or may be communicatively coupled to the one or more processors
116 and the memory 118.

[0032]  The pricing unit 114 may further be configured for determining the current price for

the service order 106 received in the time period for the predetermined area based on the current
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occupation rate of service contractors 104 and the predetermined occupation rate for service
contractors 104. The pricing unit 114 may be configured for determining a current price for a
service order 106 received in the time period for the predetermined area based on the current
allocation rate of service orders 106 and a predetermined allocation rate of service orders 106
for the plurality of service contractors 104. Alternatively or in addition, the pricing unit 114
may be configured for determining the current price for the service order received in the time
period for the predetermined area based on the current occupation rate of service contractors
104 and a predetermined occupation rate for service contractors 104.

[0033]  The notification unit 124 may be configured to provide the current price of the
service 112 over the communication network to the plurality of customers 102 and to the
plurality of service contractors 104 such that a service order for the predetermined area and in
the time period may be fulfilled at the determined current price. The notification unit 124 may
include a communication device that may be configured to transmit the determined current
price for the service via communication connections through the communication network to
the plurality of customers 102 and to the plurality of service contractors 104.

[0034]  The one or more processors 116 may be configured to host the allocation unit 122,
the occupancy unit 126 and/or the pricing unit 114. Alternatively, one or more application
specific integrated circuit (ASIC) may be included that may be configured to host the allocation
unit 122 and the pricing unit 114.

[0035] The memory 118 may have instructions stored therein, the instructions, when
executed by the one or more processors 116, cause the one or more processors 116 to receive
service orders 106 over acommunication network from a plurality of customers 102 requesting
a service 112 from a service provider in a predetermined area and in a time period; determine
a current allocation rate of received service orders among a plurality of service contractors 104
and allocate received service orders to the plurality of service contractors 104; determining a
current price for a service order 106 received in the time period for the predetermined area
based on the current allocation rate of service orders and a predetermined allocation rate of
service orders for the plurality of service contractors 104, and provide the current price of the
service 112 over the communication network to the plurality of customers 102 and to the
plurality of service contractors 104 such that a service order 106 for the predetermined area
and in the time period may be fulfilled at the determined current price.

[0036] FIG. 2 illustrates a flow diagram of a service pricing method 200 according to
various embodiments. The method includes receiving 210 service orders 106 over a
communication network from a plurality of customers 102 requesting a service 112 from a
service provider in a predetermined area and in a time period; determining 220 a current

allocation rate of received service orders among a plurality of service contractors 104 and
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allocate received service orders to the plurality of service contractors 104; determining 230 a
current price for a service order received in the time period for the predetermined arca based
on the current allocation rate of service orders and a predetermined allocation rate of service
orders for the plurality of service contractors 104, and providing 240 the current price of the
service over the communication network to the plurality of customers 102 and to the plurality
of service contractors 104 such that a service order 106 for the predetermined area and in the
time period is or will be fulfilled at the determined current price.
[0037] FIG.3 illustrates a control diagram of the service pricing method according to
various embodiments. FIG. 3 illustrates the pricing by the pricing unit of the service provider
according to various embodiments. The pricing is illustrated using the example of a transport
service provided by a transport service provider 110, e.g. passenger transport or commodity
transport, and implemented by a plurality of transport drivers 104 — see FIG.1.
[0038]  Here, Pygrger is a vector consisting of the real-time allocation rate of transport
service orders 108 and occupancy rate of drivers 104. Illustratively, the pricing unit 114 of the
service provider for the price of the service 112 may function like a controller. The pricing unit
114 is applied to the environment of the service provider 110, e.g. the ride-hailing market. The
observed allocation rate and occupancy rate are considered as the controlled variable whose
values are feedback to the pricing unit. Thus, the price for the service 112 may reach a target
price, e.g. a fair market value, with a reasonable speed and an acceptable robustness.
Meanwhile, the surge oscillation issue of the pricing may be solved during the configuration
of the pricing unit 114.
[0039]  In the following, high level description of the pricing unit configuration based on a
“control problem approach” is provided. Provided a discrete market model (city level or
geohash level) as
[0040]  Piyy = f(P,sp)
[0041]  with S; as the surge value of the price for the service 112 at time period ¢ ,P, =
[Pa”ocation ; Poccupancy] a vector consisting of allocation rate of service orders 106 and
occupancy rate of drivers 104 with specified initial conditions as P, =
[Pallocation, o’ Poccupancy.to]-
[0042]  In the pricing unit 114, the following cost function is minimized:
[0043] U= Zgzitlolf(Pt - Ptarget)TQ(Pt - Ptarget)
[0044]  where @ is a positive definite weight matrix. Thus, the pricing unit 114 is configured
to determine the controller s,; = g(P,) which can minimize the cost function U. As example,
for each predetermined area — e.g. having the same geohash code, the upstream system 302

(e.g. the system administrating supply of drivers 104 and demand of service) may provide real-
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time supply/demand signals as well as smoothed (e.g. by a moving average) supply/demand
signals. These signals may be updated every one minute.
[0045]  As example, D, D,S™°", 5, 5,5™°" denote the demand, smoothed demand,
supply and smoothed supply at time period ¢, respectively. Each of these signals can be further
decomposed into two parts: met signal and unmet signal, that is

Dt — Dtmet + DgAnmet

St — Strnet + S%anet

smoothed_met smoothed_unmet
Dtsmooth — Dt _ + Dt _

smooth __ csmoothed_met smoothed_unmet
LY: = §; +5;

[0046]
[0047]  From these signals, a first signal and a second signal may be derived. The first signal

may be the allocation rate represented by y,* and the second signal may be occupancy rate

represented by y,°:
Dsmoothed_met Dsmoothed_met
a _ t _ -t
Yo = Dtsmoothed_met + Dtsmoothed_unmet - Dtsmooth
Ssmoothed_met Ssmoothed_met
o _ t _ -t
Ve = Ssmoothed_met + Ssmoothed_unmet - Ssmooth
[0048] t t t

[0049]  Here, s, may denote the surge value applied on the price for the service 122 for a
predetermined area (e.g. having the same geohash code) at time period ¢. The surge function
algorithm aims to configure s; such that y,%and y,° follow y;* and y,°as closely as possible.
Here, y;% and y;° denote a desired or intended allocation rate and occupancy rate,
respectively.
[0050]  In various embodiments, a proportional-integral-derivative (PID) control method
may be applied to configure the surge s;.
[0051] As example, ¢, and e,° may denote a difference between the desired
allocation/occupancy rate and the actual allocation/occupancy rate at time period ¢,
respectively. Therefore,

el =yq =yt

o __ o (2]
€ =Ya— Yt

[0052]

[0053] define ¥, = [y, y°]" € R%, Y, = [y5, y3]" € R? (see also FIG.3)
[0054] Thus, E; (see FIG.3) may be

[0055] E,=Y;—Y, =[ef el] € R?

[0056]  The pricing unit 114 may be configured for using the PID control algorithm. Finally,
at time period ¢, the surge s, may be configured as

[0057] s, =51+ fd +fs;

[0058]  where

[0059]  fd, =kp(el —el )+ kiel +ki(ef —2ef , +ef,)
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[0060]  fs, =kp(el —el 1) +kPel + kp(ef —2el 1+ el ,)
[0061]  Thus, parameters of the pricing unit 114 may be adjusted
[0062] Kp = [k§, kp] € R¥*2 K, = [k, kf] € R*2, and K}, = [k, k3] € R1X2
[0063]  such that
T
min Z w1 (e)? + w,(el)?
[0064] t=0

[0065]  where w,and w, are the weights for allocation rate and occupancy rate, respectively.
[0066]  This way, the configured PI(Proportional Integral) pricing unit 114 may respond to
the allocation rate and the occupancy rate and, in addition, may also be responsive to a change
of the allocation rate and the occupancy rate.
[0067]  Further, ETA (estimated time of arrival) and FC (fare check counts) may be
integrated to adjust the step size for allocation rate and occupancy rate, respectively, in case
these are bigger than predetermined threshold values. Thus, analogously, the pricing unit 114
may be configured as

fde = kp(e —efy) + k' [1+ sgn(ef) - f4(xf™)IDZ%(ef)
(068] St = kplef —ely) + k71 —sgn(ed) - fO(x/IDZ°(ef)
[0069]  where Kp® > 0,K,* > 0,Kp° < 0,K,° <0
[0070]  An underlying idea behind sgn(x), e.g. the sign function, may be — taking the fare
check counts as an example for illustrating purpose (the same idea applies to ETA signal):
[0071]  When the allocation rate is below a target or threshold value, e.g. e,* > 0, the surge
is expected to increase. If there are more fare check records at period ¢, x,F¢ > x,_;F¢, the
surge is expected to increase faster. Under an extreme circumstance, if there are tremendous
fare check records at period ¢, e.g. x,F¢ > x,_,F¢, the surge is expected to increase at the
maximal speed. However, if there are less fare check records at period t, e.g. x,7¢ < x,_;F¢,

the surge is expected to increase slower. Under an extreme circumstance, if there is no fare
check record at t, e.g. x,F¢ = 0, the surge is expected to remain unchanged.

[0072]  Further, when the allocation rate is above a target, e.g. e,* < 0, the surge is supposed
to be increased. If there are more fare check records at period ¢, x,F¢ > x,_,FC, the surge is

expected to increase slower. Under an extreme circumstance, if there are tremendous fare check
records at period ¢, e.g. x,F¢ > x,_,F¢, the surge is expected to remain unchanged. However,
if there are less fare check records at period t, e.g. x,7¢ < x,_,FC, the surge is expected to
increase faster. Under an extreme circumstance, if there is no fare check record at ¢,
e.g.x,/¢ = 0, the surge is expected to increase at the maximal speed.

[0073]  Invarious embodiments, a dead-zone (DZ) method may be used and configured such

that the I(integral) part of the pricing unit 114 will not respond when the allocation rate and
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occupancy rate are close to their targets. In particular, the two dead-zone functions may be

defined as
mi(x—67) x =67
DZ2%(x) =<0 Of <x <6}
[0074] mi(x—6f) x<6&f for the allocation rate, and
my(x—387) x =67
DZ°(x) =<0 6 <x <67
[0075] m{(x—&7) x <& for the occupancy rate,
[0076] with 67 =0,6{<0,82=20,67 <0 being breaking points and

m,%, m;% m.°, m?° > 0 being slopes.
[0077]

which are defined as

A first new signal ETA and a second new signal FC may be entered in two functions,

fex) = {fﬂa(aa(x —x§™)), ifx = x5
[0078] 0 otherwise
fo@) = {fi (@ (ogx —xg), ifx > e
[0079] 0 otherwise
[0080]  where a® > 0,a° > 0,xE™ > 0,x"FC_d =0, and f#(x) and f’(x) should be

configured such that
0<filx) <1,
0< fP(x) <1,

Vx =0

[0081] Vx =0

[0082]  Thus, it follows:

fd, = max(fd,, fdmin)
fde = min(fd, fdmay)
fse = max(fs, fSmin)
fse= min(fst; fsmax)
Asg = fd, + fs¢
[0083] St = S¢—1 +As,
[0084]

embodiments used to simulate market dynamics in a random residential area for illustration

FIG.4 illustrates results of a simulation of the pricing unit 114 according to various

purpose. It can be observed that the signal produced by the new pricing unit 114 is less volatile,

and therefore, the surge oscillation can be mitigated.

[0085] Examples

[0086] In following, examples are described that illustrate various embodiments and are not
intended to limit the scope.

[0087] Example 1 is a service pricing device, including a receiving unit configured to

receive service orders over a communication network from a plurality of customers requesting

a service from a service provider in a predetermined area and in a time period; an allocation
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unit configured to determine a current allocation rate of received service orders among a
plurality of service contractors and to allocate received service orders to the plurality of service
contractors, and a pricing unit configured for determining a current price for a service order
received in the time period for the predetermined area based on the current allocation rate of
service orders and a predetermined allocation rate of service orders for the plurality of service
contractors, and a notification unit configured to provide the current price of the service over
the communication network to the plurality of customers and to the plurality of service
contractors such that a service order for the predetermined area and in the time period is
fulfilled at the determined current price.

[0088]  In Example 2, the subject matter of Example 1 optionally includes that each service
order is configured as an electronic message optionally includes that the receiving unit includes
a communication device configured to receive the electronic messages including the service
orders via a communication connection through the communication network.

[0089]  In Example 3, the subject matter of Example 1 or 2 optionally includes that the
notification unit includes a communication device configured to transmit the determined
current price for the service via communication connections through the communication
network to the plurality of customers and to the plurality of service contractors.

[0090]  In Example 4, the subject matter of anyone of Examples 1 to 3 optionally includes
one or more processor(s), the processor(s) configured to host the allocation unit and the pricing
unit.

[0091]  In Example 5, the subject matter of anyone of Examples 1 to 3 optionally includes
one or more application specific integrated circuit (ASIC), the one or more ASIC configured
to host the allocation unit and the pricing unit.

[0092]  In Example 6, the subject matter of anyone of Examples 1 to 5 optionally includes
that the allocation unit is further configured to determine a current occupation rate of service
contractors of the plurality of service contractors and wherein the pricing unit is further
configured for determining the current price for the service order received in the time period
for the predetermined area based on the current occupation rate of service contractors and a
predetermined occupation rate for service contractors.

[0093]  In Example 7, the subject matter of anyone of Examples 1 to 6 optionally includes
that the predetermined area is a geohash code area, a postal code area or a radio cell area.
[0094]  In Example 8, the subject matter of anyone of Examples 1 to 7 optionally includes
that the time period has a period length in a range from 30 sec to about 2 h.

[0095] In Example 9, the subject matter of anyone of Examples 1 to 8 optionally includes
that the time period is adjustable.
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[0096]  In Example 10, the subject matter of anyone of Examples 1 to 9 optionally includes
that the service is a real space service.

[0097]  Example 11 is a service pricing device including: one or more processor(s); and a
memory having instructions stored therein, the instructions, when executed by the one or more
processor(s), cause the one or more processor(s) to: receive service orders over a
communication network from a plurality of customers requesting a service from a service
provider in a predetermined area and in a time period; determine a current allocation rate of
received service orders among a plurality of service contractors and allocate received service
orders to the plurality of service contractors; determining a current price for a service order
received in the time period for the predetermined area based on the current allocation rate of
service orders and a predetermined allocation rate of service orders for the plurality of service
contractors, and provide the current price of the service over the communication network to
the plurality of customers and to the plurality of service contractors such that a service order
for the predetermined area and in the time period is fulfilled at the determined current price.
[0098] In Example 12, the subject matter of Example 11 optionally includes that each
service order is configured as an electronic message optionally includes that the receiving unit
includes a communication device configured to receive the electronic messages including the
service orders via a communication connection through the communication network.

[0099]  In Example 13, the subject matter of Example 11 or 12 optionally includes that the
notification unit includes a communication device configured to transmit the determined
current price for the service via communication connections through the communication
network to the plurality of customers and to the plurality of service contractors.

[00100] In Example 14, the subject matter of anyone of Examples 11 to 13 optionally
includes one or more processors, the processor(s) configured to host the allocation unit and the
pricing unit.

[00101] In Example 15, the subject matter of anyone of Examples 11 to 13 optionally
includes one or more application specific integrated circuit (ASIC), the one or more ASIC
configured to host the allocation unit and the pricing unit.

[00102] In Example 16, the subject matter of anyone of Examples 11 to 15 optionally
includes that the allocation unit is further configured to determine a current occupation rate of
service contractors of the plurality of service contractors and wherein the pricing unit is further
configured for determining the current price for the service order received in the time period
for the predetermined area based on the current occupation rate of service contractors and a

predetermined occupation rate for service contractors.
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[00103] In Example 17, the subject matter of anyone of Examples 11 to 16 optionally
includes that the predetermined area is a geohash code area, a postal code area or a radio cell
area.

[00104] In Example 18, the subject matter of anyone of Examples 11 to 17 optionally
includes that the time period has a period length in a range from 30 sec to about 2 h.

[00105] In Example 19, the subject matter of anyone of Examples 11 to 18 optionally
includes that the time period is adjustable.

[00106] In Example 20, the subject matter of anyone of Examples 11 to 19 optionally
includes that the service is a real space service.

[00107] Example 21 is a service pricing method including receiving service orders over a
communication network from a plurality of customers requesting a service from a service
provider in a predetermined area and in a time period; determining a current allocation rate of
received service orders among a plurality of service contractors and allocate received service
orders to the plurality of service contractors, determining a current price for a service order
received in the time period for the predetermined area based on the current allocation rate of
service orders and a predetermined allocation rate of service orders for the plurality of service
contractors, and providing the current price of the service over the communication network to
the plurality of customers and to the plurality of service contractors such that a service order
for the predetermined area and in the time period is fulfilled at the determined current price.
[00108] In Example 22, the subject matter of Example 21 optionally includes that each
service order is configured as an electronic message optionally includes that the receiving unit
includes a communication device configured to receive the electronic messages including the
service orders via a communication connection through the communication network.

[00109] In Example 23, the subject matter of Example 21 or 22 optionally includes that the
notification unit includes a communication device configured to transmit the determined
current price for the service via communication connections through the communication
network to the plurality of customers and to the plurality of service contractors.

[00110] In Example 24, the subject matter of anyone of Examples 21 to 23 optionally
includes one or more processors, the processor(s) configured to host the allocation unit and the
pricing unit.

[00111] In Example 25, the subject matter of anyone of Examples 21 to 23 optionally
includes one or more application specific integrated circuit (ASIC), the one or more ASIC
configured to host the allocation unit and the pricing unit.

[00112] In Example 26, the subject matter of anyone of Examples 21 to 25 optionally
includes that the allocation unit is further configured to determine a current occupation rate of

service contractors of the plurality of service contractors and wherein the pricing unit is further
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configured for determining the current price for the service order received in the time period
for the predetermined area based on the current occupation rate of service contractors and a
predetermined occupation rate for service contractors.

[00113] In Example 27, the subject matter of anyone of Examples 21 to 26 optionally
includes that the predetermined area is a geohash code area, a postal code area or a radio cell
area.

[00114] In Example 28, the subject matter of anyone of Examples 21 to 27 optionally
includes that the time period has a period length in a range from 30 sec to about 2 h.

[00115] In Example 29, the subject matter of anyone of Examples 21 to 28 optionally
includes that the time period is adjustable.

[00116] In Example 30, the subject matter of anyone of Examples 21 to 29 optionally
includes that the service is a real space service.

[00117] While the disclosure has been particularly shown and described with reference to
specific embodiments, it should be understood by those skilled in the art that various changes
in form and detail may be made therein without departing from the spirit and scope of the
invention as defined by the appended claims. The scope of the invention is thus indicated by
the appended claims and all changes which come within the meaning and range of equivalency

of the claims are therefore intended to be embraced.
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CLAIMS
What is claimed:
1. A service pricing device (110), comprising,

a receiving unit (120) configured to receive service orders (106) over a
communication network from a plurality of customers (102) requesting a service
(112) from a service provider in a predetermined area and in a time period;

an allocation unit (122) configured to determine a current allocation rate of
received service orders (106) among a plurality of service contractors (104) and to
allocate received service orders (106) to the plurality of service contractors (104); and

a pricing unit (114) configured for determining a current price for a service
order received in the time period for the predetermined area based on a surge value,
and

a notification unit (124) configured to provide the current price of the service
(112) over the communication network to the plurality of customers (102) and to the
plurality of service contractors (104) such that the service order for the predetermined
area and in the time period is fulfilled at the determined current price,

wherein the pricing unit (114) configures the surge value applied on the
current price, based on a change of the current allocation rate and a difference

between the current allocation rate and a predetermined allocation rate.

2. The service pricing device (110) of claim 1,
wherein each service order (106) is configured as an electronic message,
wherein the receiving unit (120) comprises a communication device configured to
receive the electronic messages comprising the service orders (106) via a

communication connection through the communication network.

3. The service pricing device (110) of claim 1 or 2,
wherein the notification unit (124) comprises a communication device configured to
transmit the determined current price for the service via communication connections
through the communication network to the plurality of customers (102) and to the

plurality of service contractors (104).

4. The service pricing device (110) of anyone of claims 1 to 3,
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one or more processor(s) (116), the processor(s) (116) configured to host the

allocation unit (122) and the pricing unit (114).

The service pricing device (110) of anyone of claims 1 to 3,
one or more application specific integrated circuit (ASIC), the one or more ASIC

configured to host the allocation unit (122) and the pricing unit (114).

The service pricing device (110) of anyone of claims 1 to 5, further comprising

an occupancy unit (126) configured to determine a current occupation rate of
service contractors (104) of the plurality of service contractors (104) currently not
available for accepting a service order (108) among the plurality of service contractors
(104) and wherein the pricing unit (114) is further configured for determining the
current price for the service order received in the time period for the predetermined
area based on the current occupation rate of service contractors (104) and a

predetermined occupation rate for service contractors (104).

The service pricing device (110) of anyone of claims 1 to 6,
wherein the predetermined area is a geohash code area, a postal code area or a radio

cell area.

The service pricing device (110) of anyone of claims 1 to 7,

wherein the time period has a period length in a range from 30 sec to about 2 h.

The service pricing device (110) of anyone of claims 1 to §,

wherein the time period is adjustable.

The service pricing device (110) of anyone of claims 1 to 9,

wherein the service (112) is a real space service.

A service pricing device (110), comprising:

one or more processor(s) (116); and

a memory (118) having instructions stored therein, the instructions, when executed by

the one or more processor(s) (116), cause the one or more processor(s) (116) to:
receive service orders (106) over a communication network from a plurality of

customers (102) requesting a service (112) from a service provider in a predetermined

area and in a time period,
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determine a current allocation rate of received service orders (106) among a
plurality of service contractors (104) and allocate received service orders (106) to the
plurality of service contractors (104),

determine a current price for a service order received in the time period for the
predetermined area based on a surge value,

configure the surge value applied on the current price, based on a change of
the current allocation rate and a difference between the current allocation rate and a
predetermined allocation rate, and

provide the current price of the service (112) over the communication network
to the plurality of customers (102) and to the plurality of service contractors (104)
such that the service order for the predetermined area and in the time period is

fulfilled at the determined current price.

A service pricing method (200), comprising:

receiving (210) service orders (106) over a communication network from a
plurality of customers (102) requesting a service (112) from a service provider in a
predetermined area and in a time period;

determining (220) a current allocation rate of received service orders (106)
among a plurality of service contractors (104) and allocate received service orders
(106) to the plurality of service contractors (104);

determining (230) a current price for a service order received in the time
period for the predetermined area based on a surge value;

configuring the surge value applied on the current price, based on a change of
the current allocation rate and a difference between the current allocation rate and a
predetermined allocation rate; and

providing (240) the current price of the service (112) over the communication
network to the plurality of customers (102) and to the plurality of service contractors
(104) such that the service order for the predetermined area and in the time period is

fulfilled at the determined current price.



