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TRIGGER REPEAT ORDER NOTIFICATIONS 

TECHNICAL FIELD 

This document generally describes technology related to 
computer-generated recommendations for electronic orders, 
Such as orders for food items placed through mobile applica 
tions. 

BACKGROUND 

Mobile computing devices (e.g., Smartphones, tablet com 
puting devices, wearable computing devices) have been pro 
grammed to assist users with placing orders for goods and 
services. For example, users can download and install mobile 
applications (“mobile apps') for retailers, and can use the 
mobile apps to browse goods, select goods (e.g., place goods 
in an electronic shopping cart), purchase the selected goods 
(e.g., electronically checkout), designate away for the user to 
get the goods (e.g., delivery, in-store pickup), and can track 
the progress of their orders (e.g., view order status). 
Some mobile apps can include location-based services to 

provide users with information that is likely to be relevant the 
users current locations. For example, a mobile app for a 
retailer with multiple physical stores can include location 
based services that allow a user to identify the closest store 
nearby for the retailer. For instance, a user of such a mobile 
app may select a feature to view the closest store nearby, and 
the mobile app can access the current location of the mobile 
computing device that is running the mobile app, provide it to 
a location service for the retailer, and receive in response a 
listing of the stores for the retailer that are closest to the 
mobile computing device's current location. 

SUMMARY 

Innovative aspects of the subject matter described in this 
specification may be embodied in methods that include the 
actions of receiving a particular set of user data, the particular 
set of user data including user data obtained from a user 
device; obtaining a predictive model that estimates a likeli 
hood of a user to order a food item, wherein the predictive 
model is generated using observation data that includes his 
toric user data and user data from other user devices; provid 
ing the particular set of user data to the predictive model; 
obtaining, from the predictive model, an indication of a like 
lihood of the user to order a food item; based on the indication 
of a likelihood of the user to order a food item obtained from 
the predictive model, determining whether to output a notifi 
cation on the user device inviting the user to order a food item; 
and in response to determining whether to output a notifica 
tion on the user device inviting the user to order a food item, 
selectively outputting a notification on the user device invit 
ing the user to order a food item. 

Other embodiments of this aspect include corresponding 
computer systems, apparatus, and computer programs 
recorded on one or more computer storage devices, each 
configured to perform the actions of the methods. A system of 
one or more computers can be configured to perform particu 
lar operations or actions by virtue of having software, firm 
ware, hardware, or a combination thereof installed on the 
system that in operation causes or cause the system to perform 
the actions. One or more computer programs can be config 
ured to perform particular operations or actions by virtue of 
including instructions that, when executed by data processing 
apparatus, cause the apparatus to perform the actions. 
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2 
The foregoing and other embodiments can each optionally 

include one or more of the following features, alone or in 
combination. In some implementations the method includes 
the actions of receiving an acceptance of the invitation to 
order a food item; and processing the order for the food item. 

In some implementations the predictive model comprises a 
first sub-predictive model and a second sub-predictive model, 
wherein the first sub-predictive model is configured to receive 
a data input and generate a respective output, and the gener 
ated respective output is provided as input to the second 
sub-predictive model. 

In certain aspects the first Sub-predictive model is gener 
ated using observation data that includes a user's purchase 
history, browser history, search query history, calendar his 
tory and location history. 

In some implementations the first sub-predictive model 
estimates an inclination of the user to cook. 

In other implementations the first sub-predictive model 
estimates an inclination of the user to dine out. 

In some aspects the first Sub-predictive model estimates a 
likelihood of that the user has already ordered food within a 
recent time interval. 

In other aspects the first sub-predictive model estimates a 
likelihood of that the user has already ordered a food item. 

In certain implementations the first sub-predictive model 
estimates a likelihood that the user has performed an activity 
that is associated with ordering food. 

In other implementations the first sub-predictive model 
estimates a likelihood that the user has performed an activity 
that is associated with not ordering food. 

In some aspects the second Sub-predictive model com 
prises a final predictive model component and the second 
sub-predictive model receives one or more outputs from the 
first sub-predictive model. 

In certain aspects the second Sub-predictive model esti 
mates a likelihood of a user to order a food item, wherein the 
predictive model is generated using observation data that 
includes historic user data. 

In some implementations the particular set of user data 
includes location information, time and date information, 
calendar entries information, weather information and mode 
of transport information. 

In some implementations the predictive model comprises a 
decision tree. 

In some aspects the indication of how likely a user of the 
user device wants to order a food item includes a confidence 
SCO. 

In other aspects, determining whether to output a notifica 
tion on the user device inviting the user to order a food item 
comprises generating a confidence score threshold and deter 
mining whether the confidence score exceeds or meets the 
confidence score threshold. 

In some implementations selectively outputting a notifica 
tion on the user device inviting the user to order a food item 
comprises generating one or more food item recommenda 
tions; selecting a food item recommendation from the one or 
more food item recommendations; generating a notification 
inviting the user to order the food item; and providing the 
generated notification inviting the user to order the food item 
for display on the user device. 
The details of one or more embodiments of the subject 

matter described in this specification are set forth in the 
accompanying drawings and the description below. Other 
potential features, aspects, and advantages of the Subject mat 
ter will become apparent from the description, the drawings, 
and the claims. 

DESCRIPTION OF DRAWINGS 

FIG. 1 depicts example mobile device user interfaces. 
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FIG. 2 depicts a block diagram of an example system for 
providing repeat order notifications. 

FIG. 3 depicts a flowchart of an example process for pro 
viding a repeat order notification. 

FIG. 4 depicts an example system for processing repeat 
order notifications. 

FIG. 5 depicts an example computing device. 
Like reference symbols in the various drawings indicate 

like elements. 

DETAILED DESCRIPTION 

This specification describes a system for providing repeat 
order notifications on a user device inviting a user to order a 
food item. The system employs a predictive model that esti 
mates a likelihood of a user to order a food item, and based 
upon the estimated likelihood, outputs a corresponding noti 
fication on the user device inviting the user to order a food 
item. The predictive model is trained to estimate a likelihood 
of a user to order a food item using historical user data. For 
example, the historical user data may include frequented 
travel path information, food consumption pattern informa 
tion, recent food order information and food type consump 
tion patterns. The predictive model also uses other data 
obtained from the user device to estimate the likelihood of a 
user to order a food item, Such as location information, time 
and date information, calendar entries information, weather 
information and mode of transport information. 

FIG. 1 depicts two example mobile device user interfaces 
100 and 120 presented at different occasions to a user 103 on 
a mobile device 101. 
The user interface 100 depicted in FIG. 1 is a representative 

mobile device user interface. In this example, a time and date 
indicator 102 shows that it is currently 14:17 on Monday, 
February 10. In addition, the user interface shows a weather 
indicator 104 which presents the weather conditions at the 
user's current location. The weather indicator 104 shows that 
the user is currently in London, England, that the current 
temperature is 46 degrees Fahrenheit and that the weather 
condition is drizzly. The location of the user may be deter 
mined using GPS or other similar mechanisms, for example 
IP address or cell tower triangulation. In some implementa 
tions, the mobile device may have access to a locations data 
base which stores information identifying places of interest to 
the user, and geographic coordinates associated with the iden 
tified places of interest. Such places of interest can include a 
home address or regularly frequented locations such as a 
place of work, a gym, addresses or restaurants. 
A calendar alert box 106 indicates to the user any upcom 

ing prior arrangements, such as appointments, reminders or 
meetings. The calendar alert box may communicate with a 
task and calendar database to access calendar information, 
Such as appointment information, task lists, and other similar 
information for a user of the mobile device. The calendar 
information may, for example, include information about 
start and end times of appointments in addition to the descrip 
tions of the appointments, and contact information for other 
people expected to be at the appointments. The task lists may 
include descriptions of tasks or chores that the user needs to 
complete in the future. Data in the tasks and calendar database 
may be accessed to determine identifying information for 
users associated with appointments or tasks, beginning and 
ending times for various appointments or active periods for 
tasks, and other information about the appointments or tasks. 
In this example, the user interface 100 shows the user that he 
or she has organized a meeting with "Dave' to commence in 
3 minutes time. In some implementations, the user device 
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4 
may also indicate that a prior arrangement is overdue, for 
example if the user is running 5 minutes late and has not 
deleted the calendar alert, the calendar alert box may show 
that the meeting was due to commence 5 minutes ago. 
A text or short message service (SMS) alert box 108 indi 

cates to the user any unread text messages received by the 
user. The text or SMS alert box 108 includes the name or 
phone number of the sender of the text message, and an 
excerpt of the message received. The text or SMS alert box 
108 is one example of many alert boxes that may be presented 
to the user. For example, in Some implementations the user 
interface 100 may present an email alert box upon receiving 
an unread email, a voice mail alert box upon receiving an 
unopened Voice mail message, oran alert from a social media 
application upon receiving unread communication of some 
kind. In some implementations, the phone number of the 
sender of the text message is shown within the text or SMS 
alert box 108, e.g. the phone number 2811-7300. In other 
implementations, the name of the sender of the text message 
is shown. The text or SMS alert box 108 may communicate 
with a contacts database in order to provide the name of the 
sender of the text message. The contacts database may 
include names of the users contacts, telephone numbers for 
the contacts, and address information for the contacts. In 
Some implementations the excerpt of the received message 
may include the first 10 words of the received text message, or 
if the message is shorter than the predetermined limit, the 
whole text message, e.g., the text message "Thanks for buy 
ing lunch! See you tomorrow.” 
The user interface also presents alert boxes from software 

applications installed and executing on the mobile device. For 
example, the applicationalert box 110 indicates a message for 
the user or a current status of the user from a software appli 
cation executing on the mobile device. In this example, the 
user is executing the application “Calorie Counter on the 
mobile device, and has received an alert from the software 
application. The alert indicates the user's daily progress, the 
user's daily calorie goal of 1,617 calories, the user's remain 
ing 348 calories for that day and a percentage of the user's 
current calorie intake. In other implementations, the user 
interface may present multiple alert boxes from multiple soft 
ware applications installed and executing on the mobile 
device. The alerts may display icons, video, graphics, images 
and text that include various indicators relating to the Soft 
ware application. 
The user interface 120 depicted in FIG. 1 is another repre 

sentative mobile device user interface. In this example, a time 
and date indicator 122 shows that it is currently 18:38 on 
Friday, July 15. In addition, the user interface shows a 
weather indicator 124 which presents the weather conditions 
at the user's current location. The weather indicator 124 
shows that the user is currently in San Diego, USA, that the 
current temperature is 86 degrees Fahrenheit and that the 
weather condition is Sunny. In some implementations the 
mobile device may access a location database storing infor 
mation identifying places of interest to the user, and deter 
mine whether or not the user is currently located in or near a 
place of interest. For example, the mobile device may deter 
mine that the current location of San Diego is the user's 
hometown. 

Unlike the user interface 100, the user interface 120 does 
not include a calendar alert box, indicating that the user does 
not have any upcoming or overdue prior arrangements. Such 
as appointments, reminders, meetings or tasks. Similarly, the 
user interface 120 also does not include a text or short mes 
sage service (SMS) alert box indicating that the user has not 
received any unread text messages. 
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The user interface 120 includes an alert box 126 presenting 
an alert from the executing software application “Calorie 
Counter.” The alert indicates the user's daily progress, the 
user's daily calorie goal of 1,617 calories, the user's remain 
ing 748 calories for that day and a percentage of the user's 
current calorie intake. 
The user interface 120 includes an order notification 128 

for a food item. The order notification 128 is presented to the 
user on the user interface 120 based upon determining that the 
user is likely interested in ordering a food item. In this 
example, the mobile device may have received and processed 
a set of user data in order to determine that the user is likely 
interested in ordering a Smoothie. For example, the mobile 
device may have recognized that the user is likely to order 
food, in particular a smoothie, on a Friday evening, as 
opposed to ordering food on a Monday afternoon, as depicted 
in user interface 100. Furthermore, the mobile device may 
also recognize that a user is more likely to order a smoothie in 
the Summertime when the weather is fine, as opposed to 
winter when the weather is cold and wet, as depicted in user 
interface 100. In addition, the mobile device may use location 
data to recognize that the user is likely to order a smoothie 
from a specific restaurant/provider, for example from a res 
taurant in their hometown, or from a chain of restaurants in 
several towns. 

In some implementations the mobile device may access 
calendar information and text message information in order 
to determine whether the user is likely to order a food item, for 
example the mobile device may recognize that the user is 
unlikely to want to order a food item immediately before an 
appointment, e.g., before a meeting with Dave in 3 minutes, 
or shortly after eating lunch. In addition, the mobile device 
may use information from executing software applications to 
determine whether a user is likely to order food. For example, 
as depicted in user interface 120, the mobile device may 
recognize that a user is more likely to want to order a smoothie 
if they are currently well within their allowed calorie intake 
for that day. Determining whether a user is likely interested in 
ordering a food item will be described in more detail below 
with reference to FIG. 3. 

The order notification 128 invites the user to place an order 
for a food item, for example by presenting the message "Hey 
there! Do you want to order a smoothie?' The order notifica 
tion 128 includes two selectable links 130 and 132 responsive 
to the invitation. In some implementations, upon selecting the 
link 132 “Maybe later the order notification may remain on 
the user interface, may occupy a smaller space on the user 
interface, e.g., as a smallericon, or may disappear entirely. In 
some implementations, upon selecting the link 130 "Sure!’ 
the user may be presented with an alternative user interface 
displaying information relating to ordering a Smoothie. Pro 
cessing an order notification is described in more detail below 
with reference to FIG. 4. 

FIG. 2 depicts a block diagram of an example system 200 
for providing repeat order notifications. The system 200 can 
be capable of receiving data that includes user data from a 
user device. The received data can be provided to a predictive 
model, and a likelihood of a user to order a food item may be 
determined. Based on the determined likelihood, the system 
200 can determine to output a notification on the user device 
inviting the user to order a food item. The system may gen 
erate an order recommendation and selectively output a cor 
responding notification on the user device inviting the user to 
order the recommended food item. 

Generally, the system 200 may include a predictive model 
204, which includes a first sub-predictive model 206 that 
receives user data 202 and classifies the user data and a second 
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6 
sub-predictive model 208 that receives user data and an out 
put from the first sub-predictive model and estimates a like 
lihood of a user to order a food item, and an order recommen 
dation generator 210 that generates order recommendations 
to be presented to a user on a user device 212 in a repeat order 
notification 214. 
The predictive model 204 receives as an input a set of user 

data 202. The user data includes raw observational data 
obtained from a user device. The raw data may include infor 
mation regarding the current time and date, current weather 
conditions, current location, current mode of transport, recent 
appointments or activities, upcoming appointments or activi 
ties and recent communication. 
The first sub-predictive model 206 may receive some or all 

of the user data input 202. The first sub-predictive model 206 
includes one or more classifiers that use the user data input to 
generate outputs that may be used to estimate a likelihood of 
a user to order a food item. For example, the first sub-predic 
tive model 206 may include a set of classifiers that receive a 
set of raw observational data and generate a set of outputs that 
estimate an inclination of a user to cook, an inclination of a 
user to dine out, a likelihood of that the user has already 
ordered food within a recent time interval, alikelihood of that 
the user has already ordered a food item, a likelihood of that 
the user has performed an activity that is associated with 
ordering food, or a likelihood of that the user has performed 
an activity that is associated with not ordering food. In some 
implementations, the first Sub-predictive model is a decision 
tree. In other implementations, the first sub-predictive model 
includes one or more neural network layers and classifiers. 
The first sub-predictive model may be generated or trained 
using observation data that includes a user's purchase history, 
browser history, search query history, calendar history and 
location history. 
The second sub-predictive model 208 may receive some of 

the user data input 202 and any outputs generated by the first 
sub-predictive model 206. The second sub-predictive model 
208 is a final predictive model component of the predictive 
model 204. The second sub-predictive model 208 includes a 
food ordering classifier that uses the user data input 202 and 
any outputs generated by the first sub-predictive model 206 to 
estimate a likelihood of a user to order a food item. In some 
implementations the second sub-predictive model 210 is a 
decision tree. In other implementations the second Sub-pre 
dictive model is a final layer of a neural network. The second 
Sub-predictive model may be generated or trained using 
observation data that includes a user's purchase history, 
browser history, search query history, calendar history and 
location history. 
The second Sub-predictive model outputs an estimated 

likelihood of a user to order a food item. In some implemen 
tations the estimated likelihood is a confidence score reflect 
ing the predictive models confidence that the user is likely to 
order a food item. The estimated likelihood is determined 
using the received user data input 202 and any outputs gen 
erated by the first sub-predictive model 206. In some imple 
mentations, the outputs generated by the first Sub-predictive 
model 206 may increase the likelihood of a user to order a 
food item. For example, if the second sub-predictive model 
receives a user data input indicating that the weather is warm 
and the user is driving towards a Smoothie provider, as well as 
an indication from the first sub-predictive model that the user 
often purchases Smoothies, the estimated likelihood of a user 
to order a smoothie may be high. In other implementations, 
the outputs generated by the first sub-predictive model 206 
may decrease the likelihood of a user to order a food item. For 
example, if the second sub-predictive model receives a user 
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data input indicating that the user is traveling home from 
work on a Friday evening at 7:30 pm on a route past a pizza 
restaurant, as well as an indication from the first Sub-predic 
tive model that the user enjoys to cook, the estimated likeli 
hood of a user to order a pizza may below. 

The order recommendation generator 210 may receive an 
indication that a user is likely to order a food item. The order 
recommendation generator 210 produces order recommenda 
tions to be presented to a user on a user device 212 in a repeat 
order notification 214. The order recommendation generator 
may generate food order recommendations using observation 
data that includes a user's purchase history, browser history, 
search query history, calendar history and location history. 
For example, the order recommendation generator may gen 
erate a recommendation to order a pepperoni pizza from a 
particular Italian restaurant based on observing a pattern in 
the observation data indicating that the user regularly orders 
a pepperoni pizza from a particular Italian restaurant. In other 
examples, the order recommendation generator may generate 
a recommendation to order a smoothie from one or more food 
outlets based on observing a pattern in the observation data 
indicating that the user regularly orders different Smoothies 
from different providers following a workout. 
The user device 212 receives the order recommendation 

from the order recommendation generator 210 and presents a 
repeat order notification 214 to the user on the user device. 
The repeat order recommendation may include one or more 
user selectable links that enable the user to decline or accept 
the repeat order recommendation. For example, upon accept 
ing the repeat order recommendation, the user device may 
execute an application accessible through a web browser 
running on a computing device that enables a customer to 
place an order. In other examples, the user device may execute 
a mobile application, SMS application, or voice interface to 
enable a user to process a repeat order notification and place 
an order. An example system for processing repeat order 
notifications is described in more detail below with reference 
to FIG. 4. 

FIG. 3 is a flowchart of an example process 300 for pro 
viding a repeat order notification on a user device. For 
example, the process 300 can be performed by the system 200 
in response to receiving a particular set of user data. 

At step 302, the system receives a particular set of user 
data. The particular set of user data includes user data 
obtained from a user device. In some implementations, the 
particular set of user data may include raw data obtained from 
a user device. Such as information regarding the current time 
and date, current weather conditions, current location, current 
mode of transport, recent appointments or activities, upcom 
ing appointments or activities and recent communication 
with friends, colleagues or family. 

At step 304, the system obtains a predictive model that 
estimates a likelihood of a user to order a food item. In some 
implementations, the predictive model is a decision tree. In 
other implementations, the predictive model is a deep neural 
network including several classifiers. The predictive model is 
generated using observation data that includes historic user 
data and user data from other user devices. In some imple 
mentations, the historic user data may include information 
regarding a user's purchase history, browser history, search 
query history, calendar history and location history. The pre 
dictive model includes a first sub-predictive model and a 
second sub-predictive model. The first sub-predictive model 
is configured to receive a data input and generate a respective 
output, which is in turn provided as input to the second 
sub-predictive model. 
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In some implementations, the first Sub-predictive model 

may estimate an inclination of the user to cook. The first 
Sub-predictive model may be generated using observation 
data that includes historic user data and user data from other 
user devices, such as the type of food products a user buys, 
how regularly the user eats out, patterns or themes in a user's 
browser history and search query history. For example, if a 
user regularly shops in a shop selling cooking equipment, the 
first sub-predictive model may interpret this behavior as an 
indication that the user enjoys to cook. Similarly for if the user 
tends to buy raw ingredients or exotic ingredients. However, 
if the user tends to buy canned food or ready prepared meals, 
the first sub-predictive model may interpret this behavior as 
indication that the user does not enjoy cooking. In other 
examples, if a user's purchase history includes regular pur 
chases at restaurants or cafes, the first Sub-predictive model 
may interpret this behavior as an indication that the user does 
not enjoy to cook. Or, if a user's browser history shows that a 
user regularly searches for food recipes, or visits food-related 
blogs or websites, the first sub-predictive model may interpret 
this behavior as indicating that the user enjoys cooking. 

In other implementations, the first sub-predictive model 
may estimate an inclination of the user to dine out. The first 
Sub-predictive model may be generated using observation 
data that includes historic user data and user data from other 
user devices, such as how regularly the user dines out, or 
patterns and themes in a user's browser history and search 
query history. For example, if a user's purchase history 
includes regular purchases at restaurants or cafes, the first 
sub-predictive model may interpret this behavior as an indi 
cation that the user likes to dine out. Similarly, if the user's 
browser history and search query history shows that the user 
regularly searches for local restaurants or cafes, or reads and 
writes reviews about restaurants or cafes, the first sub-predic 
tive model may interpret this behavior as indicating that the 
user likes to dine out. 

In some implementations, the first Sub-predictive model 
may estimate a likelihood that the user has already eaten 
within a recent time interval. The first sub-predictive model 
may be generated using observation data that includes his 
toric user data and user data from other user devices, such as 
location data, recent appointments or activities, or communi 
cation history. For example, ifa user's calendar shows that the 
user had an appointment to meet someone for lunch less than 
2 hours ago, the first Sub-predictive model may interpret this 
behavioras indicating that the user has already eaten recently, 
and would not be interested in ordering a food item in the near 
future. Similarly, if the user has spoken on the telephone, 
written an email or text message, or used some other form of 
communication and discussed a recent meal or food con 
sumption, the first sub-predictive model may interpret this 
behavioras indicating that the user has already eaten recently. 
In other examples, the first Sub-predictive model may access 
a user's location history to determine whether a user has 
recently purchased and/or consumed a food item. For 
example, if the user was located at a restaurant for a duration 
of 30 minutes 1 hour prior to the current time, the first pre 
dictive model may determine a high likelihood of the user 
already having eaten. If, however, the user was located at a 
gym for a duration of 60 minutes 1 hour prior to the current 
time, the first predictive model may interpret this behavioras 
an indication that the user has not already eaten. In other 
examples, if a user's location history or purchase history 
shows that a user has already eaten pizza twice this week, the 
first sub-predictive model may interpret this behavior as indi 
cating that the user would not be interested in ordering a pizza 
in the near future. 
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In other implementations, the first sub-predictive model 
may estimate a likelihood that the user has already ordered a 
food item. The first sub-predictive model may be generated 
using observation data that includes historic user data and 
user data from other user devices, such as purchase history or 
communication history. For example, if a user's purchase 
history shows that the user has recently purchased a food item 
from an ordering service, the first Sub-predictive model may 
interpret this behavior as indicating that the user has already 
ordered a food item. Similarly, if the user has made a call or 
sent an email or text message to a food ordering service 
recently, or if the user has discussed ordering an item of food 
with a friend or family member via a telephone call or a text 
message, the first Sub-predictive model may interpret this 
behavioras indicating that the user has already ordered a food 
item. 

In some implementations, the first Sub-predictive model 
may estimate a likelihood that the user has performed an 
activity associated with ordering food. The first sub-predic 
tive model may be generated using observation data that 
includes historic user data and user data from other user 
devices, such as location history, calendar history or commu 
nication history. For example, if a user's location history or 
calendar history shows that a user has recently visited a gym 
or performed some exercise, the first sub-predictive model 
may interpret this behavior as indicating that the user may be 
hungry and has performed an activity associated with order 
ing food. 

In some implementations, the first Sub-predictive model 
may estimate a likelihood that the user has performed an 
activity associated with not ordering food. The first sub 
predictive model may be generated using observation data 
that includes historic user data and user data from other user 
devices, such as location history, calendar history or commu 
nication history. For example, if a user's location history or 
calendar history shows that a user has recently visited a den 
tist, the first sub-predictive model may interpret this behavior 
as indicating that the user may not wish to eat anything and 
has performed an activity associated with not ordering food. 
In other examples, if the user's communication history or 
calendar history shows that he or she has recently organized 
plans for dinner or lunch in the near future, the first sub 
predictive model may interpret this behavior as indicating 
that the user may not wish to eat anything at the moment and 
has performed an activity associated with not ordering food. 

The second sub-predictive model receives one or more 
outputs from the first sub-predictive model, and includes a 
final predictive model component. The second sub-predictive 
model estimates a likelihood of a user to order a food item, 
and is generated using observation data that includes historic 
user data. 

At step 306, the system provides the particular set of user 
data to the predictive model. 

At step 308, the system obtains an indication of a likeli 
hood of the user to order a food item from the predictive 
model. The obtained indication of the user to order a food 
item includes confidence score indicative of the predictive 
model's confidence that the user would like to order a food 
item. 
At step 310, the system determines whether to output a 

notification on the user device inviting the user to order a food 
item, based on the indication of a likelihood of the user to 
order a food item obtained from the predictive model. In some 
implementations determining whether to output a notification 
on the user device includes generating a confidence score 
threshold and determining whether the obtained confidence 
score exceeds or meets the confidence score threshold. If the 
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obtained confidence score exceeds or meets the confidence 
score, the system determines to output a notification on the 
user device. 

In response to determining to output a notification on the 
user device inviting the user to order a food item, at step 312 
the system selectively outputs a notification on the user device 
inviting the user to order a food item. In some implementa 
tions selectively outputting a notification on the user device 
inviting the user to order a food item includes generating one 
or more food item recommendations, selecting a food item 
recommendation from the one or more food item recommen 
dations, generating a notification inviting the user to order the 
food item and providing the generated notification inviting 
the user to order the food item for display on the user device. 

In some implementations, the food item recommendation 
includes a recommendation for a food item from a particular 
restaurant. For example, the system may determine that the 
user is most likely to order a pizza from a particular Italian 
restaurant. In other implementations, the food item recom 
mendation may include a recommendation for a particular 
dish from one or more restaurants, for example a pepperoni 
pizza from one or more Italian restaurants. In yet other imple 
mentations, the food item recommendation may include both 
a recommendation for a particular dish at a particular restau 
rant, for example for a pepperoni pizza from a particular 
Italian restaurant. In other implementations, the food item 
recommendation may include a recommendation for a food 
item to be ordered and collected, or for the food item to be 
ordered and delivered at an address specified by the user. In 
Some implementations, the food item recommendation may 
include a selectable link to one or more of a corresponding 
website, online ordering facility or telephone number. 

FIG. 4 depicts an example system 400 for providing repeat 
order notifications and for processing repeat orders. As 
described in further detail below, the system 400 may include 
a location determinator 402, Smart appliances 410, a mobile 
application 412, a web application 414, a text or short mes 
sage service (SMS) application 416, a voice interface 418, an 
ordering backend 420, call center workstations 422, local 
fulfillment center workstations 430, and a supply chain, 
finance, or enterprise component 440. The system 400 may 
provide for real time order and delivery of an item. Real time 
delivery may include point-to-point delivery of Small, tan 
gible, purchased goods within a very short period of time of 
purchase, e.g., few minutes to a few hours. Purchased goods 
may include typical packaged goods that do not otherwise 
require real-time delivery, e.g., consumer electronics or office 
Supplies, goods that degrade over a long period of time, e.g., 
groceries or flowers, or goods that degrade within a very short 
period of time, e.g., dry ice, ice cream, hot pizza or a cup of 
coffee. 
The location determinator 402 may determine location 

information for a customer. For example, the location deter 
minator 402 may determine a customer's location based on 
one or more of a service set identifier (SSID) of a nearby 
detected wireless network, a detected phone mast signal, 
determined global positioning system (GPS) information, an 
assigned Internet Protocol (IP) address, a landline location, or 
a wireless media access control (MAC) address. The location 
determinator 402 may provide the location information to the 
smart appliances 410, the mobile application 412, the web 
application 414, the text or short message service (SMS) 
application 416, and the voice interface 418. 
The smart appliances 410, the mobile application 412, the 

web application 414, the text or short message service (SMS) 
application 416, and the voice interface 418 may enable a 
customer to place an order. For example, one or more of the 
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smart appliances 410, the mobile application 412, the web 
application 414, the text or short message service (SMS) 
application 416, and the voice interface 418 may enable a 
customer to place an order for a cheese pizza to be delivered 
to the customer's home address at 7:00 PM. To enable cus 
tomers to place orders, the smart appliances 410, the mobile 
application 412, the web application 414, the text or short 
message service (SMS) application 416, and the voice inter 
face 418 may provide interfaces through which the customer 
may confirm or specify a particular item to order, and a 
particular location for which the customer would like to 
obtain the item. For example, the smart appliances 410, the 
mobile application 412, the web application 414, the text or 
short message service (SMS) application 416, and the voice 
interface 418 may visually or audibly provide notifications or 
prompts to the customer inviting the customer to order an 
item or requesting that the customer specify a particular item 
to order, a particular location to receive the item, and a par 
ticular time to receive the item. 
More specifically, the Smart appliances 410 may be appli 

ances that may be used to place orders. For example, the Smart 
appliances 410 may include a television that may be used by 
a customer to place an order for a pizza. The Smart appliances 
410 may provide an interface for a customer to place an order. 
For example, the Smart appliance 410 may include a display 
that may render an interface for the customer to order a pizza. 
The Smart appliances 410 may provide orders to an ordering 
backend 420. For example, the Smart appliances 410 may 
provide an order for a pizza through a network to the ordering 
backend 420. 

The mobile application 412 may be an application running 
on a mobile device that provides a notification inviting a 
customer to place an order, and enables a customer to accept 
the invitation and place the order. For example, an application 
running on a customer's Smartphone may invite a customerto 
place an order for a pizza, and may also enable the customer 
to place an order for pizza. A mobile device may include a 
Smartphone, a tablet computer, or some other type of com 
puting device that may be portably used. The mobile appli 
cation 412 may provide an interface for a customer to accept 
or place an order. For example, the mobile application 412 
may display on the mobile device an interface for the cus 
tomer to order a pizza. The mobile application 412 may 
provide orders to an ordering backend 420. For example, the 
mobile application 412 may provide an order for a pizza 
through a network to the ordering backend 420. 

The web application 414 may be an application accessible 
through a web browser running on a computing device, where 
the application enables a customer to place an order. For 
example, a Java application may be rendered by a web 
browser on a desktop computer and enable a customer to 
place an order for pizza. A computing device may include a 
mobile device, a desktop computer, a laptop computer, or 
some other type of device that computes. The web application 
414 may provide an interface for a customer to place an order. 
For example, the web application 414 may display an inter 
face, in a web browser on a desktop computer, for the cus 
tomer to order a pizza. The web application 414 may provide 
orders to an ordering backend 420. For example, the web 
application 414 may provide an order for a pizza through a 
network to the ordering backend 420. 
The text or SMS application 416 may be an application 

running on a mobile device that enables a customer to place 
an order by text or SMS. For example, an application running 
on a customer's Smartphone may enable the customerto send 
a text or SMS message to the ordering backend 420 to place an 
order for pizza. In some implementations, the application 
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may provide a graphical user interface for the user to select a 
particular item, particular location, and a particular time to 
receive the item, and generate a SMS message indicating the 
selections and provide the SMS message to the ordering 
backend 420. 
The voice interface 418 may be an interface that enables a 

customer to place an order by Voice. For example, the Voice 
interface 418 may be a telephone that a customer may use to 
verbally order a pizza. The voice interface 418 may commu 
nicate with the call center workstations 422. For example, the 
voice interface 418 may transmit audio captured by the voice 
interface 418 to the call center workstations 422, and simi 
larly, output audio from the call center workstations 422. The 
voice interface 418 may additionally or alternatively commu 
nicate with a local voice-based order taking component 432 
of a local fulfillment center workstation 430. For example, the 
voice interface 418 may transmit audio captured by the voice 
interface 418 to the local voice-based order taking component 
432, and similarly, output received audio from the local voice 
based order taking component 432. 
The call center workstations 422 may receive voice input 

from the voice interface 418, generate orders based on the 
Voice input, and provide the orders to the ordering backend 
420. For example, the call center workstations 422 may audi 
bly output voice input from the interface 418 to allow cus 
tomer service representatives to verbally interact with cus 
tomers, and generate orders for the customers. In some 
implementations, the call center workstations 422 may be 
automated and use speech recognition to generate orders for 
users. For example, the call center workstations 422 may 
execute an Artificial Intelligence customer service agent pro 
gram that may verbally speak to the customer to take the order 
and place the order directly for the customer. 
The ordering backend 420 may be a component that pro 

cesses orders from customers. For example, the ordering 
backend may receive orders from the Smart appliances 410. 
mobile application 412, web application 414, text or SMS 
application 416, the voice interface 418, or the call center 
workstations 422. The ordering backend 420 may process 
orders based on determining, for each order, one or more local 
fulfillment center workstations 430 to receive the order. For 
example, the ordering backend 420 may determine that a first 
order for a pizza should be provided to a first local fulfillment 
center workstation and a second order for a pizza should be 
provided to a different, second local fulfillment center work 
station. 
The ordering backend 420 may determine a local fulfill 

ment center workstation to receive a particular order based on 
a location which the customer would like to obtain the item 
ordered. For example, the ordering backend 420 may deter 
mine that a first order indicates the order is to be obtained at 
a location where the distance from the location to the local 
fulfillment center is within a distance threshold, and in 
response, determine to provide the first order to a workstation 
of the local fulfillment center. In another example, the order 
ing backend 420 may determine that a second order is to be 
obtained at a location where the distance from the location to 
the local fulfillment center exceeds a distance threshold, and 
in response, determine the second order should be provided to 
a workstation of another local fulfillment center. 

Additionally or alternatively, the ordering backend 420 
may determine a local fulfillment center workstation to 
receive a particular order based on availability of the local 
fulfillment center to fulfill the order. For example, the order 
ing backend 420 may determine that a first order for a pizza 
can be fulfilled by a local fulfillment center as the local 
fulfillment center may still have capacity to provide the pizza. 
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In another example, the ordering backend 420 may determine 
that a second order for a pizza cannot be fulfilled by a local 
fulfillment center as the local fulfillment center may not have 
capacity to provide the pizza. 

In response to determining the local fulfillment center 
workstations 430 to receive an order, the ordering backend 
420 may provide the order to the local fulfillment center 
workstations 430. For example, in response to determining 
that a local fulfillment center does deliver to the particular 
location requested by a customer and has capacity to fulfill an 
order for pizza, the ordering backend 420 may determine to 
provide the order for pizza to the local fulfillment center 
workstations 430 of the local fulfillment center. 

In processing the orders, the ordering backend may also 
process payments for the orders. For example, the ordering 
backend 420 may validate whether payment information pro 
vided in the order is correct. In another example, the ordering 
backend 420 may place charges for orders using payment 
information provided in the order. 
The ordering backend 420 may include a bulk order pro 

cessor 424. The bulk order processor 424 may enable the 
ordering backend 420 to perform mass processing of orders. 
For example, the ordering backend 420 may receive an 
extremely large number of orders within a given time frame 
from the smart appliances 410, mobile application 412, web 
application 414, text or SMS application 416, the voice inter 
face 418, or the call center workstations 422. Processing such 
an amount of orders may include determining, for each order, 
one or more local fulfillment center workstations out of thou 
sands of potential local fulfillment center workstations 430 to 
receive the order. 
The ordering backend 420 may also include a bulk order 

router 426. The bulk order router 426 may enable the ordering 
backend 420 to perform mass management of logistics, 
including delivery scheduling and collection scheduling of 
received orders. For example, the ordering backend may 
receive an extremely large number of orders within a given 
time frame from the Smart appliances 410, mobile application 
412, web application 414, text or SMS application 416, the 
voice interface 418, or the call center workstations 422. Man 
aging the delivery scheduling or collection scheduling of such 
an amount of orders may include determining an order prepa 
ration schedule for each local fulfillment center workstation. 
The ordering backend 420 performs a variety of tasks relat 

ing to processing or routing bulk orders, including sorting, 
assigning, routing, queuing, distributing and scheduling, to 
name a few. The study, optimization and execution of these 
tasks requires the uses of techniques and results from well 
developed, active areas of Scientific research, Such as opera 
tional research, combinatorial optimization, graph theory (in 
particular network theory), queuing theory, and transport 
theory. Executing or providing optimal Solutions to Such tasks 
are proven to be complex and mathematically hard, particu 
larly when considering large-scale systems. For example, 
e-commerce giant Amazon reported that they received, pro 
cessed and delivered orders for 426 items per second in the 
run up to Christmas in 2013, see for example http://articles 
latimes.com/2013/dec/26/business/la-fi-tn-amazon-sold 
426-items-per-second-cyber-monday-2013 1226. 

Since Scaling is an extremely important factor, particularly 
in the context of e-commerce, tasks relating to processing or 
routing bulk orders quickly become extremely difficult, if not 
impossible, to solve and require powerful computers imple 
menting complex algorithms and elegant mathematical pro 
gramming techniques, as well as robust hardware architec 
tures that can be parallelized. In some cases, it has even been 
shown that many tasks relating to the processing or routing of 
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bulk orders are computationally intractable. In fact, the theory 
of computational complexity has introduced a concept of 
NP-hardness to classify such computationally intractable 
tasks. 

For example, consider the intensely studied Traveling 
Salesman Problem (TSP), an NP-hard problem in combina 
torial optimization. In its purest formulation, the TSP may be 
described as follows: given a list of cities and the distances 
between each pair of cities, what is the shortest route that 
visits each city exactly once, and returns to the original city. 
The TSP may also be modeled and described as a graph 
problem, wherein the cities are the graph’s vertices and the 
distances between each pair of cities are the lengths of the 
graph’s edges, or formulated as an integer linear program. 
The TSP has several applications in operational research, 
including planning and logistics, wherein the concept of a city 
may represent customers or orders, and the concept of a 
distance may represent travelling times or incurred costs. In 
Some implementations, additional constraints may be 
imposed on the TSP. Such as limiting an amount of resources 
or limiting to certain time windows. Finding increasingly 
efficient solutions to the TSP and other such complex, subtle 
operational research problems is an active area of Scientific 
research, as evidenced by a plethora of technical textbooks, 
journals and scientific articles. See, for example “In Pursuit of 
the Travelling Salesman: Mathematics at the Limits of Com 
putation.” William Cook, Princeton University Press, 2011, 
"Dynamic programming strategies and reduction techniques 
for the traveling salesman problem with time windows and 
precedence constraints. L. Bianco, A. MingoZZi, and S. Ric 
ciardelli, Operations Research, 45 (1997) 365-377 and 
"Scheduling vehicles from a central depot to a number of 
delivery points. G. Clarke and J. Wright, Operations 
Research 12 (1964) 568-581. 

Another well-studied, fundamental combinatorial optimi 
zation problem in the field of operational research and opti 
mization is the Assignment Problem (AP). In its most general 
form, the AP may be described as follows: given a number of 
agents, a number of tasks and a set of incurring costs for each 
potential agent-task assignment, perform all tasks by assign 
ing one agent to each task, and one task to each agent, Such 
that the total costs incurred is minimized. The AP also has 
several applications in areas such as planning and logistics. 
For example, the ordering backend 420 may interpret the task 
of processing received orders as an assignment problem, 
whereina local fulfillment center workstation can be assigned 
to deliver an order, incurring some cost. The bulk order pro 
cessor 424, for example, may require that all orders are deliv 
ered by assigning one local fulfillment center to each order, 
and one order to each local fulfillment center, in Such a way 
that the total cost of the assignment is minimized. It has been 
shown that such an assignment problem can be expressed 
mathematically as a standard linear program, see, for 
example “Algorithms for the Assignment and Transportation 
Problems.” James Munkres, Journal of the Society for Indus 
trial and Applied Mathematics Vol. 5, No. 1 (March, 1957), 
pp. 32-38. 

Linear programming has been shown to be an extremely 
powerful, essential optimization technique widely applied in 
various fields of study such as business studies and econom 
ics, as well as industrial areas Such as engineering, transpor 
tation and manufacturing. The Sophisticated mathematical 
programming techniques used in linear programming have 
proven essential to the modeling of diverse types of problems 
in routing, Scheduling and assignment, and in turn have led to 
the creation of powerful computer systems that enable busi 
nesses to reduce costs, improve profitability, use resources 
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effectively, reduce risks and provide untold benefits in many 
other key dimensions. Mathematically, linear programming 
is a technique for the optimization of a linear objective func 
tion, Subject to linear equality and linear inequality con 
straints. While this requirement may seem overly restrictive, 
many real-world business problems can be formulated in this 
manner. Today, commercial linear-programming codes are 
able to solve linear programs with millions of constraints. For 
example, the commercial, high-performance mathematical 
programming solver IBM ILOG CPLEX of IBM is able to 
Solve linear programs with the number of megabytes required 
for computation approximately equal to the number of con 
straints divided by 1000, see http://www-01.ibm.com/sup 
port/docview.wss?uid=Swg21399933. 
When dealing with large-scale systems, system compo 

nents, such as the ordering backend 120, may employ tech 
niques and results from Queuing Theory—the mathematical 
study of waiting lines, or queues—in order to model incom 
ing customers or orders and Subsequently make business 
decisions relating to order fulfillment, resource requirements 
for providing a certain service, expected waiting time in a 
queue, average time in a queue, expected queue length, 
expected number of customers in a queue at a given time, and 
the probability of a system to be in a certain state, such as 
empty or full. For example, it has been shown that most 
queues in restaurant operations can be described by an M/M/1 
queue, where arrivals are determined by a Poisson process 
with heavy periods around lunch and dinner time, and service 
times have an exponential distribution. In a complex system 
of multiple M/M/1 queues, or a queue network, deep and 
sophisticated mathematical techniques such as stochastic cal 
culus may be employed to model or approximate the queuing 
process. For example, in some implementations a heavy traf 
fic approximation may be used to approximate a queuing 
process by a reflected Brownian motion, Ornstein-Uhlenbeck 
process or more general diffusion process. Since queues are 
basic components to both external and internal business pro 
cesses, including scheduling and inventory management, 
understanding the nature of queues and learning how to man 
age them is one of the most important areas in operational 
research and management. See, for example, "A Methodol 
ogy and Implementation for Analytic Modeling in Electronic 
Commerce Applications. H. Edwards, M. Bauer, H. Lut 
fiyya, Y. Chan, M. Shields and P. Woo, Electronic Commerce 
Technologies, Lecture notes in computer science, Volume 
2040, 2001, pp 148-157 and “Stochastic Models in Queuing 
Theory”, J. Medhi, Elsevier Academic Press, 2002. 
The local fulfillment center workstations 430 may receive 

orders from the ordering backend 420. For example, a par 
ticular local fulfillment center workstation may receive an 
order for pizza from the ordering backend 420. The local 
fulfillment center workstations may be located on the pre 
mises of the local fulfillment center and used by agents of the 
local fulfillment center. For example, a local fulfillment cen 
terworkstation of a pizza provider may be located in a kitchen 
of the pizza provider and used by bakers to determine what 
pizzas to bake and when to bake the pizzas. In another 
example, local fulfillment center workstations of a pizza pro 
vider may be located in delivery vehicles of the pizza provider 
and used by pizza deliverers to determine where to deliver 
each pizza or a delivery route for the pizzas. The delivery 
route may be dynamically planned based on types of orders 
and locations to which the orders will be delivered. In yet 
another example, a local fulfillment center workstation may 
be used by a cashier of a pizza provider and used by the 
cashier to place additional orders for customers within the 
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restaurant or determine whether a customer is the correct 
customer to receive a pizza that is ordered for pickup at the 
restaurant. 

The local fulfillment center workstations 430 may provide 
information to agents of the local fulfillment center to fulfill 
orders. For example, a particular local fulfillment center 
workstation of a pizza provider may display an order number, 
a type of pizza ordered, a customer name for the order, a place 
of delivery for the order, and a time of delivery for the order. 
The local fulfillment center workstations 430 may obtain the 
information to provide agents of the local fulfillment center 
from the orders received from the ordering backend 420. For 
example, the orders received from the ordering backend 420 
may include data that indicates an order number, a type of 
pizza ordered, a customer name for the order, a place of 
delivery for the order, and a time of delivery for the order. In 
Some implementations, the local fulfillment center worksta 
tions 430 may prioritize the fulfillment of orders. For 
example, the local fulfillment center workstations 430 may 
prioritize the fulfillment of orders based on when the orders 
are to be provided to the users. 
The local fulfillment center workstations 430 may include 

a local, Voice-based order taking component 432. For 
example, the local fulfillment center workstations 430 may 
include a telephone-based system with which an employee of 
the local fulfillment center may speak to the customer. The 
local, Voice-based order taking component 432 may enable 
customers to place orders directly with the local fulfillment 
center. For example, the same local fulfillment center work 
stations 430 that receive orders from the ordering backend 
420 may also be used to generate orders based on input from 
customer service agents using the local fulfillment center 
workstations 430. In some implementations, the local, Voice 
based order taking component 432 may be automated and use 
speech recognition to generate orders for users. 
The local fulfillment center workstations 430 may addi 

tionally or alternatively communicate with a Supply chain or 
finance or enterprise component of a third party. For example, 
a local fulfillment center workstation may place an order for 
more flour with a Supply chain component of a third party that 
sells flour for pizza. In another example, a local fulfillment 
center workstation may communicate with a finance compo 
nent to place payment charges for orders. 

FIG. 5 illustrates a schematic diagram of an exemplary 
generic computer system. The system 500 can be used for the 
operations described in association with the process 300 
according to some implementations. 
The system 500 includes a processor 510, a memory 520, a 

storage device 530, and an input/output device 540. Each of 
the components 510, 520, 530, and 520 are interconnected 
using a system bus 550. The processor 510 is capable of 
processing instructions for execution within the system 500. 
In one implementation, the processor 510 is a single-threaded 
processor. In another implementation, the processor 510 is a 
multi-threaded processor. The processor 510 is capable of 
processing instructions stored in the memory 520 or on the 
storage device 530 to display graphical information for a user 
interface on the input/output device 540. 
The memory 520 stores information within the system 500. 

In one implementation, the memory 520 is a computer-read 
able medium. In one implementation, the memory 520 is a 
Volatile memory unit. In another implementation, the 
memory 520 is a non-volatile memory unit. 
The storage device 530 is capable of providing mass stor 

age for the system 500. In one implementation, the storage 
device 530 is a computer-readable medium. In various differ 
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ent implementations, the storage device 530 may be a floppy 
disk device, a hard disk device, an optical disk device, or a 
tape device. 

The input/output device 540 provides input/output opera 
tions for the system 500. In one implementation, the input/ 
output device 540 includes a keyboard and/or pointing 
device. In another implementation, the input/output device 
540 includes a display unit for displaying graphical user 
interfaces. 
A number of implementations have been described. Nev 

ertheless, it will be understood that various modifications 
may be made without departing from the spirit and scope of 
the disclosure. For example, various forms of the flows shown 
above may be used, with steps re-ordered, added, or removed. 
Accordingly, other implementations are within the scope of 
the following claims. 

For instances in which the systems and/or methods dis 
cussed here may collect personal information about users, or 
may make use of personal information, the users may be 
provided with an opportunity to control whether programs or 
features collect personal information, e.g., information about 
a user's Social network, Social actions or activities, profes 
Sion, preferences, or current location, or to control whether 
and/or how the system and/or methods can perform opera 
tions more relevant to the user. In addition, certain data may 
be anonymized in one or more ways before it is stored or used, 
so that personally identifiable information is removed. For 
example, a user's identity may be anonymized so that no 
personally identifiable information can be determined for the 
user, or a user's geographic location may be generalized 
where location information is obtained, such as to a city, ZIP 
code, or state level, so that a particular location of a user 
cannot be determined. Thus, the user may have control over 
how information is collected about him or her and used. 

Embodiments and all of the functional operations 
described in this specification may be implemented in digital 
electronic circuitry, or in computer Software, firmware, or 
hardware, including the structures disclosed in this specifica 
tion and their structural equivalents, or in combinations of one 
or more of them. Embodiments may be implemented as one 
or more computer program products, i.e., one or more mod 
ules of computer program instructions encoded on a com 
puter readable medium for execution by, or to control the 
operation of data processing apparatus. The computer read 
able medium may be a machine-readable storage device, a 
machine-readable storage Substrate, a memory device, a com 
position of matter effecting a machine-readable propagated 
signal, or a combination of one or more of them. The term 
"data processing apparatus' encompasses all apparatus, 
devices, and machines for processing data, including by way 
of example a programmable processor, a computer, or mul 
tiple processors or computers. The apparatus may include, in 
addition to hardware, code that creates an execution environ 
ment for the computer program in question, e.g., code that 
constitutes processor firmware, a protocol stack, a database 
management system, an operating system, or a combination 
of one or more of them. A propagated signal is an artificially 
generated signal, e.g., a machine-generated electrical, opti 
cal, or electromagnetic signal that is generated to encode 
information for transmission to Suitable receiver apparatus. 
A computer program (also known as a program, Software, 

Software application, Script, or code) may be written in any 
form of programming language, including compiled or inter 
preted languages, and it may be deployed in any form, includ 
ing as a stand alone program or as a module, component, 
Subroutine, or other unit Suitable for use in a computing 
environment. A computer program does not necessarily cor 
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respond to a file in a file system. A program may be stored in 
a portion of a file that holds other programs or data (e.g., one 
or more scripts stored in a markup language document), in a 
single file dedicated to the program in question, or in multiple 
coordinated files (e.g., files that store one or more modules, 
Subprograms, orportions of code). A computer program may 
be deployed to be executed on one computer or on multiple 
computers that are located at one site or distributed across 
multiple sites and interconnected by a communication net 
work. 
The processes and logic flows described in this specifica 

tion may be performed by one or more programmable pro 
cessors executing one or more computer programs to perform 
functions by operating on input data and generating output. 
The processes and logic flows may also be performed by, and 
apparatus may also be implemented as, special purpose logic 
circuitry, e.g., an FPGA (field programmable gate array) or an 
ASIC (application specific integrated circuit). 

Processors suitable for the execution of a computer pro 
gram include, by way of example, both general and special 
purpose microprocessors, and any one or more processors of 
any kind of digital computer. Generally, a processor will 
receive instructions and data from a read only memory or a 
random access memory or both. 
The essential elements of a computer are a processor for 

performing instructions and one or more memory devices for 
storing instructions and data. Generally, a computer will also 
include, or be operatively coupled to receive data from or 
transfer data to, or both, one or more mass storage devices for 
storing data, e.g., magnetic, magneto optical disks, or optical 
disks. However, a computer need not have such devices. 
Moreover, a computer may be embedded in another device, 
e.g., a tablet computer, a mobile telephone, a personal digital 
assistant (PDA), a mobile audio player, a Global Positioning 
System (GPS) receiver, to name just a few. Computer read 
able media Suitable for storing computer program instruc 
tions and data include all forms of non Volatile memory, 
media and memory devices, including by way of example 
semiconductor memory devices, e.g., EPROM, EEPROM, 
and flash memory devices; magnetic disks, e.g., internal hard 
disks or removable disks; magneto optical disks; and CD 
ROM and DVD-ROM disks. The processor and the memory 
may be supplemented by, or incorporated in, special purpose 
logic circuitry. 
To provide for interaction with a user, embodiments may 

be implemented on a computer having a display device, e.g., 
a CRT (cathode ray tube) or LCD (liquid crystal display) 
monitor, for displaying information to the user and a key 
board and a pointing device, e.g., a mouse or a trackball, by 
which the user may provide input to the computer. Other 
kinds of devices may be used to provide for interaction with 
a user as well; for example, feedback provided to the user may 
be any form of sensory feedback, e.g., visual feedback, audi 
tory feedback, or tactile feedback; and input from the user 
may be received in any form, including acoustic, speech, or 
tactile input. 

Embodiments may be implemented in a computing system 
that includes a back end component, e.g., as a data server, or 
that includes a middleware component, e.g., an application 
server, or that includes a front end component, e.g., a client 
computer having a graphical user interface or a Web browser 
through which a user may interact with an implementation, or 
any combination of one or more such back end, middleware, 
or front end components. The components of the system may 
be interconnected by any form or medium of digital data 
communication, e.g., a communication network. Examples 
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of communication networks include a local area network 
(“LAN”) and a wide area network (“WAN”), e.g., the Inter 
net. 

The computing system may include clients and servers. A 
client and server are generally remote from each other and 
typically interact through a communication network. The 
relationship of client and server arises by virtue of computer 
programs running on the respective computers and having a 
client-server relationship to each other. 

While this specification contains many specifics, these 
should not be construed as limitations on the Scope of the 
disclosure or of what may be claimed, but rather as descrip 
tions of features specific to particular embodiments. Certain 
features that are described in this specification in the context 
of separate embodiments may also be implemented in com 
bination in a single embodiment. Conversely, various features 
that are described in the context of a single embodiment may 
also be implemented in multiple embodiments separately or 
in any suitable subcombination. Moreover, although features 
may be described above as acting in certain combinations and 
even initially claimed as such, one or more features from a 
claimed combination may in Some cases be excised from the 
combination, and the claimed combination may be directed to 
a Subcombination or variation of a Subcombination. 

Similarly, while operations are depicted in the drawings in 
a particular order, this should not be understood as requiring 
that such operations be performed in the particular order 
shown or in sequential order, or that all illustrated operations 
be performed, to achieve desirable results. In certain circum 
stances, multitasking and parallel processing may be advan 
tageous. Moreover, the separation of various system compo 
nents in the embodiments described above should not be 
understood as requiring such separation in all embodiments, 
and it should be understood that the described program com 
ponents and systems may generally be integrated together in 
a single software product or packaged into multiple Software 
products. 

In each instance where an HTML file is mentioned, other 
file types or formats may be substituted. For instance, an 
HTML file may be replaced by an XML, JSON, plain text, or 
other types of files. Moreover, where a table or hash table is 
mentioned, other data structures (such as spreadsheets, rela 
tional databases, or structured files) may be used. 

Thus, particular embodiments have been described. Other 
embodiments are within the scope of the following claims. 
For example, the actions recited in the claims may be per 
formed in a different order and still achieve desirable results. 

What is claimed is: 
1. A computer-implemented method comprising: 
receiving a particular set of user data, the particular set of 

user data including user data obtained from a user 
device; 

obtaining a predictive model that comprises (i) a first Sub 
predictive model that estimates a likelihood that a user 
has already ordered, but has not yet consumed, food, and 
(ii) a second Sub-predictive model that received, as an 
input, the likelihood that the user has already ordered, 
but has not yet consumed, food, and that estimates a 
likelihood of the user to order a food item, wherein the 
predictive model is generated using observation data 
that includes historic user data and user data from other 
user devices; 

providing the particular set of user data to the predictive 
model; 

obtaining, from the predictive model, an indication of the 
likelihood of the user to order the food item; 
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based on the indication of the likelihood of the user to order 

the food item obtained from the predictive model, deter 
mining whether to output a notification on the user 
device inviting the user to order the food item; and 

in response to determining whether to output the notifica 
tion on the user device inviting the user to order the food 
item, selectively outputting the notification on the user 
device inviting the user to order the food item. 

2. The method of claim 1, wherein the first sub-predictive 
model is generated using observation data that includes a 
user's purchase history, browser history, search query history, 
calendar history and location history. 

3. The method of claim 1, wherein the predictive model 
further comprises a third sub-predictive model that estimates 
an inclination of the user to cook. 

4. The method of claim 1, wherein the predictive model 
further comprises a third sub-predictive model that estimates 
an inclination of the user to dine out. 

5. The method of claim 1, wherein the predictive model 
further comprises a third sub-predictive model that estimates 
a likelihood that the user has already ordered food within a 
recent time interval. 

6. The method of claim 1, wherein the predictive model 
further comprises a third sub-predictive model that estimates 
a likelihood that the user has performed an activity other than 
eating or visiting a restaurant that is associated with ordering 
food. 

7. The method of claim 1, wherein the predictive model 
further comprises a third sub-predictive model that estimates 
a likelihood that the user has performed an activity that is 
associated with not wanting to order food. 

8. The method of claim 1, wherein the second sub-predic 
tive model comprises a final predictive model component and 
the second Sub-predictive model receives one or more outputs 
from the first sub-predictive model. 

9. The method of claim 8, wherein the second sub-predic 
tive model estimates a likelihood of the user to order a food 
item, wherein the predictive model is generated using obser 
Vation data that includes historic user data. 

10. The method of claim 1, wherein the particular set of 
user data includes location information, time and date infor 
mation, calendar entries information, weather information 
and mode of transport information. 

11. The method of claim 1, wherein the predictive model 
comprises a decision tree. 

12. The method of claim 1, wherein the indication of how 
likely a user of the user device wants to order the food item 
includes a confidence score. 

13. The method of claim 12, wherein determining whether 
to output a notification on the user device inviting the user to 
order the food item comprises: 

generating a confidence score threshold; 
determining whether the confidence score exceeds or 

meets the confidence score threshold. 
14. The method of claim 1, wherein selectively outputting 

a notification on the user device inviting the user to order the 
food item comprises: 

generating one or more food item recommendations; 
selecting a food item recommendation from the one or 
more food item recommendations; 

generating a notification inviting the user to order the food 
item; 

providing the generated notification inviting the user to 
order the food item for display on the user device. 

15. The method of claim 1, further comprising: 
receiving an acceptance of the invitation to order the food 

item; 
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processing the order for the food item. 
16. A system comprising: 
one or more computers; and 
a computer-readable medium coupled to the one or more 

computers having instructions stored thereon which, 
when executed by the one or more computers, cause the 
one or more computers to perform operations compris 
1ng: 
receiving a particular set of user data, the particular set of 

user data including user data obtained from a user 
device; 

obtaining a predictive model that comprises (i) a first 
sub-predictive model that estimates a likelihood that a 
user has already ordered, but has not yet consumed, 
food, and (ii) a second sub-predictive model that 
received, as an input, the likelihood that the user has 
already ordered, but has not yet consumed, food, and 
that estimates a likelihood of the user to order a food 
item, wherein the predictive model is generated using 
observation data that includes historic user data and 
user data from other user devices: 

providing the particular set of user data to the predictive 
model; 

obtaining, from the predictive model, an indication of 
the likelihood of the user to order the food item; 

based on the indication of the likelihood of the user to 
order the food item obtained from the predictive 
model, determining whether to output a notification 
on the user device inviting the user to order the food 
item; and 

in response to determining whether to output the notifi 
cation on the user device inviting the user to order the 
food item, selectively outputting the notification on 
the user device inviting the user to order the food item. 

17. The system of claim 16, wherein the first sub-predictive 
model is generated using observation data that includes a 
user's purchase history, browser history, search query history, 
calendar history and location history. 

18. The system of claim 16, wherein the predictive model 
further comprises a third sub-predictive model that estimates 
an inclination of the user to cook. 
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19. The system of claim 16, wherein the predictive model 

further comprises a third sub-predictive model that estimates 
alikelihood that the user has performed an activity other than 
eating or visiting a restaurant that is associated with ordering 
food. 

20. The system of claim 16, wherein the predictive model 
further comprises a third sub-predictive model that estimates 
a likelihood that the user has performed an activity that is 
associated with not wanting to ordering food. 

21. A computer storage medium encoded with a computer 
program, the program comprising instructions that when 
executed by data processing apparatus cause the data process 
ing apparatus to perform operations comprising: 

receiving a particular set of user data, the particular set of 
user data including user data obtained from a user 
device; 

obtaining a predictive model that comprises (i) a first sub 
predictive model that estimates a likelihood that a user 
has already ordered, but has not yet consumed, food, and 
(ii) a second sub-predictive model that received, as an 
input, the likelihood that the user has already ordered, 
but has not yet consumed, food, and that estimates a 
likelihood of the user to order a food item, wherein the 
predictive model is generated using observation data 
that includes historic user data and user data from other 
user devices; 

providing the particular set of user data to the predictive 
model; 

obtaining, from the predictive model, an indication of the 
likelihood of the user to order the food item; 

based on the indication of the likelihood of the user to order 
the food item obtained from the predictive model, deter 
mining whether to output a notification on the user 
device inviting the user to order the food item; and 

in response to determining whether to output the notifica 
tion on the user device inviting the user to order the food 
item, selectively outputting the notification on the user 
device inviting the user to order the food item. 
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