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PRECOMPUTATION AND TRANSMISSION OF
TIME-DEPENDENT INFORMATION FOR
VARYING OR UNCERTAIN RECEIPT TIMES
REFERENCE TO RELATED APPLICATIONS

tial amount of data. For instance, a computer application can
have access to data that represents traf?c patterns over
tWenty years, Whereas an individual may have experienced
tra?ic patterns for less than a year. These predictive models

can be quite e?‘ective When generating predictions associ
ated With common occurrences. Computer-implemented

[0001] This application claims the bene?t of US. Provi
sional Application Ser. No. 60/628,267 ?led on Nov. 16,

predictive models reliant upon substantial amounts of con
textual data, hoWever, can be associated With various de?

2004, and entitled SYSTEM AND METHOD FOR PRE
DICTION AND PRESENTATION OF ATYPICAL
EVENTS. This application is also related to attorney docket
number MS3ll464.0l/MSFTP916US, entitled BUILDING
AND USING PREDICTIVE MODELS OF CURRENT
AND FUTURE SURPRISES; attorney docket number
MS3ll466.0l/MSFTP917US, entitled METHODS FOR
AUTOMATED AND SEMIAUTOMATED COMPOSI
TION OF VISUAL SEQUENCES, FLOWS, AND FLY
OVERS BASED ON CONTENT AND CONTEXT; and

ciencies and/or problems With timely receiving data. For

attorney docket number MS3ll462.02/MSFTP866USA,
entitled TRAFFIC FORECASTING EMPLOYING MOD
ELING AND ANALYSIS OF PROBABILISTIC INTER
DEPENDENCIES AND CONTEXTUAL DATA, each ?led
on Jun. 30, 2005. The entireties of these applications are

incorporated herein by reference.

instance, a predictive model can be tasked to predict events
and/or circumstances that Will occur in approximately thirty
minutes. It may be the case, hoWever, that data received by
a predictive model from one or more sensors can be subject

to delays that are near thirty minutes (e. g., caused by delays
in getting data from a sensor to various amplifying mecha
nisms or holding stations, to a server that retains a predictive
model, . . . ). Furthermore, there may be uncertain delays in

getting predictive data from the model (Which can reside in
a server) to a device associated With a user (e.g., a Wrist
Watch, a personal digital assistant, a cellular phone, . . . ).

These delays can be associated With bandWidth issues, lack
of processing poWer in a server, physical impediments
betWeen a user and a communicating base station, etc. Thus,

given the uncertainty in delay of data, a user’s experience
can be negatively affected because outdated information is

BACKGROUND

[0002] Electronic storage mechanisms have enabled accu
mulation of massive amounts of data. For instance, data that
previously required volumes of books for recordation can
noW be stored electronically Without expense of printing
paper and With a fraction of space needed for storage of
paper. In one particular example, deeds and mortgages that

provided to such user and/ or data not as relevant to the user

as disparate data is provided to the user.
SUMMARY

[0005] The folloWing presents a simpli?ed summary in
order to provide a basic understanding of some aspects of the
claimed subject matter. This summary is not an extensive

Were previously recorded in paper volumes can noW be

overvieW, and is not intended to identify key/critical ele

stored electronically. Moreover, advances in sensors and

ments or to delineate the scope of the claimed subject matter.
Its sole purpose is to present some concepts in a simpli?ed
form as a prelude to the more detailed description that is

other electronic mechanisms noW alloW massive amounts of

data to be collected and stored. For instance, Global Posi
tioning Systems (GPS) can determine location of an indi
vidual or entity by Way of satellites and GPS receivers, and
electronic storage devices connected thereto can then be
employed to retain locations associated With such systems.
Various other sensors and data collection devices can also be

utiliZed for obtainment and storage of data.

[0003] Collected data relating to particular contexts and/or
applications can be employed in connection With data trend
ing and analysis, and predictions can be made as a function

of received and analyZed data. Such prediction is, in fact,
human nature, and individuals frequently generate such
predictions. For instance, a person traveling betWeen a place
of employment and a place of residence can determine that

during certain times of day Within Weekdays, tra?ic condi
tions are subject to high levels of congestion. Thus, prior to

presented later.
[0006] The claimed subject matter relates to systems and
methods for associating time information With predictive
data and thereafter analyZing such time information to

determine output parameters associated With the predictive
data. For example, time information can be analyZed to
determine a time that predictive data is to be output to a user,
a manner in Which to output predictive data to a user,
Whether or not to alert a user of existence of predictive data,
manner of alerting a user of existence of predictive data
(e.g., vibrating a portable device, . . . ), etc. Analysis of time

information is important due to uncertain delays that can
occur betWeen sensors and a predictive model component
and betWeen a predictive model component and a user

interface component. These delays can be caused by band

leaving a place of Work, an individual can predict When and
Where they Will most likely be sloWed in traf?c, and can

Width issues, computer processing limitations, transmission
problems caused by physical impediments betWeen devices

further predict hoW long they Will be subject to congestion.

(e.g., a user traveling in a tunnel), and the like. As a
predictive event relates to an event that may occur in the
future, these delays can cause data provided to a user to be

The individual’s predictions can further be a function of
other variables, such as Whether a day is a holiday, events

that are geographically proximate, Weather, and the like.

outdated and/or less relevant. Aspects of the claimed subject

Therefore, When an individual has access to contextual

matter contemplate time information to account for such
delays in connection With providing predictive data to a user.

information and has access to (e.g., by Way of memory)
historical data, the individual can generate predictions.

[0004]

Predictive models utiliZed on computer systems

can often produce more accurate predictive results than a
human, as computer systems may have access to a substan

[0007] In accordance With one aspect of the claimed
subject matter, predictive data can be associated With time

information generated by a time-stamp generator. Thus, for
instance, a time-stamp generator can associate time infor
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mation With data upon such data being sensed by one or
more sensors. Furthermore, time-stamp generator(s) can be
utilized to associated time information With sensed data as it

[0010] In still another example, a forecasting system is
described herein, Where expected values associated With
future times are cached by the forecasting system. Areceives

is delivered to a predictive model component (e.g., that is
resident upon a server) and/or When it is received by a
predictive model component. The time information can be

Within the system and/or associated With the system can
receive a prediction and associated future time value and
compare such time With a time of reception and/or a time of
revieW by a user. The forecasting system can thereafter
automatically select a cached expected value associated With

analyZed to approximate amount of delay during transmis
sion betWeen sensors and predictive model components, and
such delay can be accounted for When providing time
sensitive predictions to a user. Furthermore, at least one

time-stamp generator can be utiliZed to associate time infor

mation With a prediction generated by a predictive model

component. Over time, computational delays associated
With the predictive model component can be approximated
and accounted for When determining Whether to deliver
time-sensitive predictions to a user. Furthermore, a time

stamp generator can be utiliZed to associate predictive data
With time information at a time of receipt by a user interface
component. Accordingly, over time an amount of delay in

transmission can be approximated betWeen the predictive
model component and a user interface component, and such

delay can be accounted for With respect to presenting
predictive data to a user. A time-analysis component can be

utiliZed to analyZe the time information associated With the
data and generate one or more output determinations that

relate to presenting predictive data to a user and/or alerting
a user of existence of predictive data. For example, a current
time can be compared With the time information to deter
mine if predictive data is outdated and/or determine an order

a particular time and reliability and provide such expected
value to a user. Thus, a user Will receive optimal predictions

given uncertainty relating to time delays in transmissions.
[0011] To the accomplishment of the foregoing and related
ends, certain illustrative aspects are described herein in

connection With the folloWing description and the annexed
draWings. These aspects are indicative, hoWever, of but a
feW of the various Ways in Which the principles of the
invention may be employed and the claimed subject matter
is intended to include all such aspects and their equivalents.
Other advantages and novel features may become apparent

from the folloWing detailed description When considered in

conjunction With the draWings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a high-level block diagram of a system
that facilitates analyZing time information associated With
predictive data in connection With generating an output
determination.

in Which to present predictive data.

[0013]

[0008]

tates analyZing time information associated With predictive
data by Way of a lookup table to make decisions relating to

In another example, a portable device can include

the aforementioned time analysis component. For example,

FIG. 2 is a block diagram of a system that facili

presentment of the predictive data to a user.

a WristWatch associated With a suitable antenna can be

employed to provide a user With predictive data, and the
WristWatch can include the time-analysis component. As
described above, various delays can exist betWeen sensors

[0014] FIG. 3 is a block diagram of a system that facili
tates analyZing a probability of correctness associated With

obtaining data, a predictive model component that generates

determination.

predictions as a function of data from the sensors, and a user

interface component (e.g., a Wristwatch). Associating the
time-analysis component With the user interface component
enables the time-analysis component to account for more

delays When compared to association of the time-analysis
component With the predictive model component. It is
understood, hoWever, that the time-analysis component can

predictive data in connection With generating an output
[0015] FIG. 4 is a block diagram of a system that facili
tates calculating a measure of utility associated With predic
tive data and utiliZing the calculated measure to generate an

output determination.

[0016] FIG. 5 is a representative ?oW diagram illustrating
a methodology for analyZing time information associated

be positioned in connection With the predictive model com
ponent (e. g., upon a server), With a user interface component
(e.g., upon a client), or be associated in multiple locations

With predictive data.

(e.g., at both a client and a server).

a methodology for utiliZing a lookup table to generate output
determinations relating to predictive data.

[0009]

[0017] FIG. 6 is a representative ?oW diagram illustrating

In yet another example, components can be pro

vided that can calculate a probability of correctness associ

[0018] FIG. 7 is a representative ?oW diagram illustrating

ated With the predictive data and a measure of utility
associated With the predictive data. For example, a compo
nent can compute a probability that predictive data is correct

a methodology for calculating a probability of correctness

given past performance of a predictive model component,
historical data, frequency of occurrence of a predicted event,
and the like. Furthermore, a component can compute a
measure of utility that can be utiliZed to determine if content
of predictive data Will be relevant to a particular user. For

example, if a user is in a ?rst geographic region and traveling
in a ?rst direction and a prediction relates to a traffic incident

associated With predictive data and outputting the predictive
data as a function thereof.

[0019] FIG. 8 is a representative ?oW diagram illustrating
a methodology for computing a measure of utility associated
With predictive data and outputting the predictive data as a
function thereof.

[0020] FIG. 9 is an exemplary system that can employ one
or more novel aspects of the claimed subject matter.

at a second geographic region in a direction opposite to the
?rst direction, then such prediction may not be relevant to

[0021]

the user.

one or more novel aspects of the claimed subject matter.

FIG. 10 is an exemplary system that can employ
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[0022]

FIG. 11 is an exemplary system that can employ

[0029] Furthermore, the claimed subject matter may be

one or more novel aspects of the claimed subject matter.

implemented as a method, apparatus, or article of manufac

[0023]

FIG. 12 is an exemplary user interface.

ture using standard programming and/or engineering tech
niques to produce softWare, ?rmWare, hardWare, or any

[0024]

FIG. 13 is a schematic block diagram illustrating a

suitable operating environment.
[0025]

FIG. 14 is a schematic block diagram of a sample

computing environment.
DETAILED DESCRIPTION OF THE
INVENTION

[0026] The claimed subject matter is noW described With
reference to the draWings, Wherein like reference numerals

combination thereof to control a computer to implement the
claimed subject matter. The term “article of manufacture” as
used herein is intended to encompass a computer program

accessible from any computer-readable device, carrier, or
media. For example, computer readable media can include
but are not limited to magnetic storage devices (e.g., hard
disk, ?oppy disk, magnetic strips . . . ), optical disks (e.g.,
compact disk (CD), digital versatile disk (DVD) . . . ), smart

cards, and ?ash memory devices (e.g., card, stick, key drive

are used to refer to like elements throughout. In the folloW

. . . ). Additionally it should be appreciated that a carrier

ing description, for purposes of explanation, numerous spe

Wave can be employed to carry computer-readable elec

ci?c details are set forth in order to provide a thorough

tronic data such as those used in transmitting and receiving

understanding of the claimed subject matter. It may be
evident, hoWever, that such matter may be practiced Without
these speci?c details. In other instances, Well-knoWn struc

electronic mail or in accessing a netWork such as the Internet
or a local area netWork (LAN). Of course, those skilled in

tures and devices are shoWn in block diagram form in order

to facilitate describing the claimed subject matter.
[0027] As used in this application, the terms “component”
and “system” are intended to refer to a computer-related

entity, either hardWare, a combination of hardWare and
softWare, softWare, or softWare in execution. For example, a
component may be, but is not limited to being, a process
running on a processor, a processor, an object, an executable,

a thread of execution, a program, and a computer. By Way
of illustration, both an application running on a server and
the server can be a component. One or more components

may reside Within a process and/or thread of execution and
a component may be localiZed on one computer and/or
distributed betWeen tWo or more computers. The Word
“exemplary” is used herein to mean serving as an example,

instance, or illustration. Any aspect or design described
herein as “exemplary” is not necessarily to be construed as
preferred or advantageous over other aspects or designs.

[0028] Systems employing automated reasoning and/or
machine learning (e.g., using explicitly and/or implicitly
trained classi?ers) can be employed in connection With

performing inference and/or probabilistic determinations
and/ or statistical-based determinations as in accordance With
one or more aspects of the claimed subject matter as

described hereinafter. As used herein, the term “inference”
refers generally to the process of reasoning about or infer
ring states of the system, environment, and/or user from a set
of observations as captured via events and/or data. Inference
can be employed to identify a speci?c context or action, or
can generate a probability distribution over states, for

example. The inference can be probabilisticithat is, the
computation of a probability distribution over states of
interest based on a consideration of data and events. Infer

ence can also refer to techniques employed for composing
higher-level events from a set of events and/or data. Such
inference results in the construction of neW events or actions
from a set of observed events and/or stored event data,
Whether or not the events are correlated in close temporal
proximity, and Whether the events and data come from one
or several event and data sources. Various classi?cation

schemes and/or systems (e.g., support vector machines,
neural networks, expert systems, Bayesian belief netWorks,

the art Will recogniZe many modi?cations may be made to

this con?guration Without departing from the scope or spirit
of the claimed subject matter.
[0030] The subject invention Will noW be described With
respect to the draWings, Where like numerals represent like
elements throughout. Referring noW to FIG. 1, a system 100

that facilitates analyzing time-dependent information, deter
mining Which data to present to a user, and a manner of

presentation of such data. The system 100 can be utiliZed to
mitigate occurrences of a user being provided With outdated
or irrelevant information. The system 100 includes an inter

face component 102 that receives predictive data 104 (e.g.,
data output and/or utiliZed by a predictive model). For
example, the predictive data 104 can be data relating to
prediction of an event that may occur at a future point in time
and/or can be data representative of current observations.

The predictive data 104 can be associated With time infor
mation 106, Wherein such time information 106 can indicate

time of creation of a prediction (e.g., output by a predictive
model that utiliZes Bayesian netWorks, . . . ), time of creation

of data (e.g., time of sensing of a condition), time of receipt
of data by a predictive model, and any other suitable time
information that may be relevant to output of a prediction or
current observations.

[0031]

The interface component 102 can be resident upon

a client and/or resident upon a server. For instance, the
interface component 102 can be existent Within a Wrist

Watch, Wherein the interface component 102 receives a

prediction and/or prediction-related data that may be desir
ably provided to a user (via a graphical user interface,
speakers, . . . ). In another example, the interface component
102 can exist Within a server that includes a predictive

model, Wherein the interface component 102 receives data
from sensors that may be desirably delivered to the predic
tive model. As described above, delays can exist in creation
of the predictive data 104 and receipt of such data 104 by the
interface component 102. Accordingly, data that may have
been relevant to a user at time of creation may no longer be

relevant at a time of receipt thereof by the interface com

ponent 102.

[0032] A time-analysis component 108 analyZes at least
the time information 106 associated With the predictive data

fuZZy logic, data fusion engines . . . ) can be employed in

104 and generates an output determination 110 as a function

connection With performing automatic and/or inferred
action.

of the analysis. For example, the output determination 110
can relate to Which data to output, a time to output data, a
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sequence of outputting data, a manner in Which to inform a

[0035] To provide additional context, one exemplary uti

user of data (e.g., presentation in a display, vibrating a

liZation of the system 100 is described herein. The system

cellular phone, causing speakers to output an audio alert, . .

100 can be employed by a user Who revieWs information

. ). The time-analysis component 108 can generate the output

output by such system 100. There can be uncertainty about

determination 110 as a function of a comparison betWeen the

When the user Will revieW such information, hoWever, due to
user delay (e.g., not frequently revieWing a device) or
uncertainty in receipt based upon stochastics of a transmis
sion system. As there may alWays be a delay or intermittent
connectivity of a transmission system, a packet of informa

time information 106 associated With the predictive data 104
and a current time. Thus, if the predictive data 104 is
outdated (e.g., the predictive data relates to an event that is
predicted to occur at a point in time that is in the past), then
the time-analysis component 108 can generate the output
determination 110 that indicates that the prediction should
not be provided to the user. Furthermore, the time-analysis
component 108 can generate the output determination 110
given a plurality of data packets. In other Words, the time

tion (e. g., the predictive data 110) that includes values about
a prediction of interest or of value to a user can be delivered

to such user. In one example, the packet of information can

include a prediction that is associated With time information

(e.g., generated by a timestamp generator) and a reliability

information in light of uncertain time delays of data trans
mittal.
[0033] In accordance With one aspect of the claimed

metric (e.g., a variance of time Within Which a predicted
event Will occur). Thereafter, the packet of information can
be received and/ or revieWed, and a time of reception and/or
revieW can be monitored. Values for the prediction can then
be selected (together With a reliability associated With the

subject matter, the time-analysis component 108 can utiliZe
a lookup table (not shoWn) in connection With generating the

time) and provided to one or more users. In other Words, the
packet of information can relate to a prediction, Which can

analysis component 108 can make a determination that
provides a predictive model and/or a user most relevant

output determination 110 (Which, as described above, can

relate to time of outputting data, Whether to output data,

have various disparate values and reliabilities depending
upon time of revieW (e.g., stored in table form). Upon

mode of output of data, . . . ). Thus, if the predictive data 104

receipt, the table can be analyZed and a most-relevant

and the time information 106 are associated With particular

prediction and reliability can be provided to one or more

parameters, such as type of prediction, time, etc., then the
time-analysis component 108 can create the output deter

users.

mination 110 through utiliZing the parameters and locating
the corresponding output determination Within the lookup

[0036] In a more speci?c example, if the system 100 is
utiliZed in connection With predicting tra?ic parameters, the
predictive data 104 can include predictions relating to traffic

table. In one example, the time-analysis component 108 can
utiliZe various rules in connection With generating the output

conditions (e.g., location of congestions, congestion levels,

determination 110. For instance, a rule can be utiliZed that

associated thereWith. For instance, reliability may decrease

prevents outdated predictions from being provided to a user.

as predictions are made further out in time. Thus, in a
detailed example, if a tra?ic forecast is undertaken at 9:30

More complex rules With various interdependencies
betWeen parameters Within the predictive data 104 and the
time information 106 are contemplated by the inventor and
intended to fall under the scope of the hereto-appended
claims.

[0034] In another example, the time-analysis component
108 can employ machine-learning techniques to make infer
ences regarding the output determination 110. For example,
the time-analysis component 108 can determine a measure

of utility in connection With informing a user of a prediction
given a current time and the time information 106. For

instance, if the predictive data 104 has not been subject to
substantial delay and the subject matter is pertinent to a user,
the time-analysis component 108 can assign a high measure
of utility to the predictive data 104. The output determina
tion 110 can re?ect this high measure of utility (e.g., by Way

. . . ) at disparate times in the future, together With reliability

(based on current observations, previous observations, and
other suitable traf?c indicia), the predictive data 104 can
include a list of predictions, one for disparate points in time.
For instance, the points in time can be discretiZed into ?ve
minute blocks. Accordingly, the predictive data 104 can
include a probability that one or more regions of a roadWay
are congested at each ?ve minute increment, and can further

include reliability data associated With predictions beyond
that of the probability (e.g., a 40% probability of congestion
is calculated for a particular time, With an error tolerance of

+/— ten minutes for such time). In another example, rather
than utiliZing discrete times associated With predictions, a
function that maps future values of something of interest to
a user to a continuous function of time can be employed.

to a user given the time information 106 and a current time.

[0037] The interface component 102 can receive the pre
dictive data 104 and relay such data 104 to the time analysis
component 108. For example, there can be a delay in
transmission of the predictive data 104 from a source (not
shoWn) to the interface component 102 and the analysis
component 104. The time analysis component 108 can
determine a current time (e.g., 9:45, indicating a ?fteen
minute delay), and generate the output determination 110

This probability can be compared With calculated probabili
ties associated With disparate predictive data 104, and most

Would be to provide one or more users With a prediction

of manner of noti?cation of the data to a user, manner of
presentment, . . . ). Further, the time-analysis component 108

can undertake a probabilistic analysis of the predictive data
104 in connection With generating the output determination
110. For instance, the time-analysis component 108 can
calculate a probability that the predictive data 104 is relevant

relevant data can be provided to the user as a function of the

calculated probabilities. These probabilities can alter With
timeiaccordingly, data found to be most probable to be of
utility to a user at a given time can be provided to the user,
and data found to be least probable can be discarded or

stored for later analysis.

accordingly. The output determination 110 in this example
Within the predictive data 104 that is associated With the time
of 9:45. Further, the analysis component 104 can select a

reliability associated With the output prediction, and utiliZe
such prediction to output a graphical indication to a user that
a tra?ic region relevant to such user Will be congested, for
example, for another ?fteen minutes With a reliability of +/—
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ten minutes. If the reliability is above a threshold (e.g., too
great a time variance), the data may be Withheld from the
user. While this example has referred to traf?c, it is under
stood that any suitable predictive data can be utiliZed in
connection With the claimed subject matter, such as Weather,

stock market, amusement park lines, and the like.
[0038] Turning noW to FIG. 2, a system 200 that facili
tates determining When and hoW time-related predictive data

the predictive data 204 can relate to an event, the time
information 206 can include predicted time of occurrence of
the event, and the current observation 208 can include
current states of sensors and/or aggregation of states. The

time-analysis component 210 can recogniZe the information
associated With the predictive data 204 and generate the
output determination 214 by Way of correlating such infor
mation With at least a portion of the lookup table 212.

is provided to a user is illustrated. The system 200 includes
an interface component 202 that receives predictive data

[0041] As described above, the time-analysis component

204. The predictive data 204 can be, for example, a predic

Wristwatch, PDA, and the like, and/ or can be located Within
a server that provides data to such devices. Furthermore, the
time-analysis component 210 can be resident Within station
ary consumer-level devices, such as a desktop computer, a
computing component Within an automobile, etc. Further
more, the time-analysis component 210 can exist Within
both a server and a client, thereby accounting for multiple

tion generated by a predictive model (not shoWn), sensed
data utiliZed in connection With generating a prediction, data
representative of states of one or more variables, etc. The

predictive data 204 can be associated With time information
206 as Well as a current observation 208. For example, the
time information 206 can indicate a time of creation of the

210 can be located Within a portable device such as a

predictive data 204, a time of receipt of the predictive data

levels of uncertain delay. Disparate lookup tables can be

204, and/or a time of transmittal of the predictive data 204.
Thus, any suitable information relating to time can be
encapsulated Within the time information 206. The current
observation 208 can include data representing a captured

utiliZed depending on use of the time-analysis component

event, states of information indicating occurrence of an
event, etc.

component 210 can be customiZed according to desired

210ifor instance, over time it can be determined that a

server is subject to delays of one order and a client is subject

to delays of another order. Accordingly, the time-analysis

employment thereof.

[0039] The predictive data 204, once received by the

[0042]

interface component 202, can be relayed to a time-analysis
component 210. The interface component 202 and the
time-analysis component 210 can communicate With one
another to con?rm transmittal and receipt of the predictive
data 204. The time-analysis component 210 analyZes con
tent of the predictive data 204 and the time information 206

tates determining output parameters of data as a function of
a time-based analysis is illustrated. The system 300 includes

associated thereWith to ensure that a user is provided With

relevant data. For instance, the time-analysis component 210
can receive a substantial amount of data, and it is desirable
that a user be provided With most relevant data. Often,

hoWever, the predictive data 204 can be subject to uncertain
delays. Speci?cally, data generated from a sensor can be
subject to delay as it is delivered to a server, and the data

therein can be subject to further delay due to computing
being undertaken at such server. Thereafter, data output from

NoW referring to FIG. 3, a system 300 that facili

an interface component 302 that receives predictive data 304
With time information 306 embedded therein. The time
information 306 can be created by a time stamp generator
308, Which can be associated With one or more sensors, a

server, a transmitter, a receiver, or any other suitable com

ponent. For example, data can be time-stamped at time of
creation by a sensor, at time of receipt by a server, upon
creation of a data packet at a server through various com

putations, at time of transmittal to a client, at time of receipt
by a client, or any other suitable time. Furthermore, the time
stamp generator 308 can embed additional information
Within the predictive data 304, such as geographical infor
mation.

a server can be delayed in transmission. For instance,

physical impediments, Weather conditions, location of a

[0043]

user, and the like can cause delays in transmission of data.

predictive data 304 by Way of the interface component 302,

The time-analysis component 210 analyZes at least the time

Wherein the estimation component 310 and the interface

information 206 associated With the predictive data 204 to
account for such delays and assist in providing a positive
user experience.

receipt of an entirety of the predictive data 304. The esti

[0040] The time-analysis component 210 can utiliZe a
lookup table 212 in connection With generating an output
determination 214, Wherein the output determination 214
relates to data output to a user, manner of outputting data to

An estimation component 310 can receive the

component 302 can communicate With one another to ensure

mation component 310 is utiliZed to determine a probability
of correctness associated With the predictive data 304. For
instance, the predictive data 304 can relate to an event that
is predicted to occur at a future point in time. The estimation
component 310 can calculate a probability that the predic

a user (e.g., vibrating device, audible notice, displayed on a

tion described by the predictive data 304 Will actually occur.
If the calculated probability of correctness associated With

screen, . . . ), time data is output to a user, duration that data

the predictive data 304 is very loW, a user may not ?nd such

is displayed on a screen, color and organization of a display,

etc. It is thus apparent that the time-analysis component 210
can assist in determining any suitable output/presentation
parameter associated With the predictive data 204. The
time-analysis component 210 can employ the lookup table
212 With respect to generating the output determination 214.
For instance, the predictive data 204 can be associated With
particular parameters, such as the time information 206 and

predictive data 304 highly relevant, and may Wish not to be
informed of the predictive data 304. If, hoWever, the calcu
lated probability is above a threshold, the user may ?nd the

predictive data 304 highly relevant. Thus, a determination
regarding Whether to provide a user With the predictive data
304 can be made based at least in part upon probabilities

generated by the estimation component 310.

the current observation 208, and such parameters can be

[0044] A time-analysis component 312 can also analyZe

contemplated Within the lookup table 212. More speci?cally,

the predictive data 304 to generate an output determination

