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Trust Rating Metric for Future Event Prediction of an Qutcome

Dean Skelton

Cross-reference to Related Application

[0001] This application claims the benefit under 35 U.S.C. § 119(¢) and 37 C.F.R. § 1.78
of U.S. Provisional Application No. 61/321,472, filed April 6, 2010, and entitled “Trust Rating
Metric for Future Event Prediction of an Outcome Based on Objective Structured
Historical Information and Time-Offset Value,” and is incorporated by reference in its

entirety.

Background

[0002] Currently when systems or people try to gauge the trustworthiness of predicted
data like sales forecasting information, unstructured and subjective methods are used to reach
conclusions. Gut feel and rudimentary surveying of results is often used to develop an opinion
as to whether the person or system that provided the predictive forecast data is trustworthy and
whether the data should be acted on or not. These methods do not provide any structure by which
repeated understanding of trustworthiness can be analyzed over time. Additionally, these
conventional systems, methods, and techniques are extremely subjective. What one person may

deem as a high trust may not be necessarily the same as another.

Brief Summary of the Drawings

[0003] Figure 1 is an illustration showing an embodiment of a system architecture.

[0004] Figure 2 is an illustration showing an embodiment of a process flow for how data

18 moved into the trust rating system and method and how Trust is calculated.

[0005] Figure 3 is an illustration showing an embodiment of how Trust Factor and

elements are displayed.
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[0006] Figure 4 is an illustration showing an embodiment of a Trust element weighting is
be displayed.
[0007] Figure 5 is an illustration showing an embodiment of an aggregate view of Trust

data for a given category or dimension at a hypothetical level of Region in a hierarchy, presented

in tabular form.

[0008] Figure 6 is an illustration showing an embodiment of a display of the Trust Factor

data of a period of time as a trend.

[0009] Figure 7 is an illustration showing a first example of an embodiment of a user

interface (UI) embodiment.

[0010] Figure 8 is an illustration showing a second example of an embodiment of a user

interface (UI) embodiment.

[0011] Figure 9 is an illustration showing an embodiment of an Administration /
Configuration user interface (UI) showing one example of a basic trust setup, expressed as a trust

model.

[0012] Figure 10 is an illustration showing an embodiment of an Administration /
Configuration user interface (UI) showing how segmentation might be presented to a user tasked

with setup of the system.

[0013] Figure 11 is an illustration showing relationships between a forecaster or analyst,

a first level or direct manager, and a second level or executive manager.

[0014] Figure 12 is an illustration of a network environment in which the trust rating

system and method may be practiced
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[0015] Figure 13 is an illustration of an exemplary computer system in which the trust

factor related system and methods are implemented.

Detailed Description

Introduction

[0016] In at least one embodiment, a trust rating system and method provide a precise
and accurate, structured (yet adaptable and flexible), quantifying way of expressing historical
trustworthiness so the user or decision maker can make more informed decisions on the data or

information being evaluated.

[0017] A Trust Factor rating is provided that represents the historical trustworthiness of
an individual or system that is responsible for generating predictive or forecasted data over time.
The prediction is a numeric representation of some future happening that is quantifiable like
forecasting the product quantity that might be sold in a future month or perhaps what price it
would be sold for. The predictive data is necessarily followed, at some point in time, by an
outcome. As time progresses toward the point in time of the outcome the prediction can change.
A lead-time variable is defined to establish the point of relevance where-by any further change in
prediction is irrelevant to the comparison to the outcome. The Trust Factor is a composite
representation of a number of elements intended to quantify the historical trustworthiness of the
predictor. The composite notions are, but not limited to, Accuracy, Bias, Completeness and
Consistency and are weighted in importance to their overall relationship to trustworthiness. All

of which can be derived from the predicted and outcome data over time.

[0018] In at least one embodiment, a computer-implemented trust rating system and
method calculates and provides a trust rating that represents the trustworthiness of a predictor or
forecast. In one non-limiting example of the system and method, the system and method may
advantageously include one or a combination of any two or more of the following: (a) a future
measure or outcome being predicted or forecast, (b) the time over which the prediction is being
measured, (¢) the lead-time over which the prediction is valid, (d) the established derived
elements of Trust or trust factor and related weightings, (¢) the measured change in the predicted

or forecast values over time, (f) the received outcome data over time, (g) the calculated or
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derived elements, (h) the calculated trust rating, such as a Trust Factor, as defined by the
weighting of the derived elements which may also be displayed, (i) trending information to tell
the trust rating system and method whether the predictor is getting better or worse at each
component over time. The system and method may also include a segmentation scheme that
allows for defining what is deemed untrustworthy or trustworthy in a flexible fashion, and/or an
aggregation capability that allows for analysis of the Trust Factor and elements through
categories or hierarchies. Other examples of the method and system for implementing the

method may have fewer of these features some of which are optional.

[0019] In at least one embodiment, the notion of Accuracy and Trust described below
take into account relevant data and how the data changes over time. For example, in a forecasting
system it is not unusual for a particular forecasted value to change significantly over the course
of some period of time. Of course, in a simple scenario, a system could simply track the current
value of the forecast item, but a more sophisticated system and method uses the forecasted value
as it existed at some point in the past. In at least one embodiment, simply recording the value at
the end of some fixed time period, ¢.g. monthly or quarterly, is inadequate to establish a trust
rating, such as a trust factor or a trust factor rating. Depending on the company or user base
involved the specific need of time granularity may change greatly depending on the problem
being addressed. In at least one embodiment, the trust rating system and method have flexibility
and configurability to accommodate such changes. Referring again to the forecasting example, it
may be the case that a forecast value changes on a daily basis but in order to accurately reflect
accuracy, the trust rating system and method look at the forecast value 21 days prior to when the
outcome is achieved. In at least one embodiment, the trust rating system and method understands
and tracks the change at that point in time 21 days prior to outcome. But if the user changes their
need and, for example, requires the period to be 23 days prior to outcome, the trust rating system
and method, in at least one embodiment, is flexible enough to be configured to track that data to

the granularity necessary to handle both a 21 day look-back and a 23 day look back.

[0020] Thus, in at least one embodiment, the trust rating system and method employs a
delta based system of storing data. Rather than storing current or net values at points in time, the

trust rating system and method stores the change in the forecast value when that change occurs
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that achieves the net required. If the user wants to change a value of 100 to 110, the trust rating
system and method stores the +10 value at the point in time the change was made. Doing this
allows the trust rating system and method to simply add up all the delta values to a particular
point in time that is needed. Most conventional systems struggle with this type of requirement. If
we take Microsoft Excel™ as an example, cach cell in the spreadsheet records the current value
so if it changes it changes for good. In order to preserve what the value was before the change
one really needs to save a copy of the spreadsheet before the change but then rebuilding "as of”
notions becomes cumbersome and very clumsy. Referring to the present trust rating system and
method, by storing deltas it is similar in concept to allowing for granular history of each cell in a
spreadsheet and an inherent ability to go back and reconstruct the spreadsheet as it existed at
some point in the past. This generalized example can be easily extrapolated to construct any type
of accuracy calculations discussed herein. If the cell is empty it is deemed zero. If a user changes
it to 100 on Tuesday, the trust rating system and method records +100 on that day. If the user
changes the value to 110 on Wednesday the trust rating system and method records the +10 and
so on. Adding up the deltas up to and including Tuesday yields 100, doing it up and including
Wednesday yields 110.

[0021] In at least one embodiment, the system and method include a Trust Factor rating
that represents the trustworthiness of a prediction. The prediction is a quantifiable numeric
representation of some future event, and the prediction can change as the outcome of that event
approaches. In at least one embodiment, the Trust Factor includes elements that can be derived
from the current and past-predicted data and past outcome data, and each element is weighted in
importance and relevance to the overall notion of trust. Each analyzer may have a different
notion of what element is more important than the other. Thus, in at least one embodiment, the
system and method is capable of allowing a user to weight one or more elements in accordance
with an importance as specified by the user. In at least one embodiment, the system and method
normalizes each element from past and present data and scores each element. Weightings
applied to reach a number that can be represented on a scale, such as a fixed scale, e.g. 0 to 10
representing trustworthiness. In at least one embodiment, the system and method factors in a
lead-time notion to the element measurements to define a period of time by which the prediction

is relevant.
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[0022] An example usage of the rating system is in the case of a company or corporate
entity that manufactures product to be sold by a group of sales people. Typically, one or more
forecasters are tasked with the job of forecasting the quantities and prices for sales of product in
the future. This prediction can be made some time in the future of the sale actually happening.
The prediction can precede the event anywhere from a few months in advance to years. In at
least one embodiment, when gauging the trustworthiness of the forecaster, the system and
method evaluate how successful the prediction is, taking into account the fact that products
typically take time to build. If it takes 6 weeks to build it is advantageous to have a good
prediction of the sales outlook at that time. If the trust rating system and method assesses
trustworthiness, this lead-time should be factored in so that when the trust rating system and
method or a user measures the trustworthiness of the prediction, the trust rating system and
method assesses trustworthiness at the time before a commitment to action on that prediction. As
such, when trying to quantify trust, the trust rating system and method calculates its meaning at
that time. For a generic solution, in at least one embodiment, the system and method are capable
of configuring this ability from customer to customer or from prediction to prediction using, for

example, user input data.

[0023] In addition, there are different factors that can contribute to an objective notion of
trustworthiness. Accuracy, bias, consistency and completeness are among them but different
situations may call for the addition of new ones or the omission of others. Some additional
factors used for calculation could in fact be external to the system altogether such as exchange

rate information or perhaps weather forecasts.

[0024] To extend the example, trustworthiness in a forecasting process can manifest itself
in a feedback process in a risk assessment scenario as illustrated by the process flow in Figure

11. Here are three roles, the forecasters who enter the base predictive data, the manager who vets
their forecasts and the Vice President or Executive that oversees and commits the forecast to the

company. In this example, the process is as follows:
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o Step 1201 - Forecaster submits prediction to the manager as a forecast for specific
Products and Customers but other categories may be necessary, it depends on the type of forecast

being collected

o Step 1203 - Manger reviews the forecast information and changes that have been

made.

o Step 1204 - Manager overlays the Trust Factor information and associated
elements and analyzes the forecast revenue looking for areas that have a low trust score. This

represents risk in the forecast.

o Step 1205 - If the forecast is high risk and the associated revenue is large the
manager may not approve this scenario. If this is not the case the manager can submit the

forecast to the Executive at 1208.

o Step 1206 — if the forecast is deemed to contain too much risk the manager can
cither adjust the forecast with his or her own judgment or request that a forecaster adjust the

forecast based on the feedback given regarding the risk profile observed.

o Step 1202 — if the manager rejects the forecast back to the forecaster, the forecast

can be updated accordingly based on the feedback from 1206 and resubmitted via 1201.

o Step 1207 — if the manager assumes the responsibility for changing the forecast,

they can enter their own judgment as it relates to the observed risk in the forecast.

o Step 1208 — at this point the manager submits the forecast to the Executive which

in some regards could be seen as a commitment to the forecast.

o Step 1209 — the executive reviews the forecast in much the same way as the
manager albeit probably at a less detailed level digesting both the forecast values but also taking

into account the trust information and perceived risk.
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o Step 1210 — in some cases the forecast may be deemed at this level to be
unacceptable either because the forecast falls short of expectation or that the risk profile as

highlighted by the trust information is unacceptable.

o Step 1211 — based on executive feedback, the forecast can be updated again by

the manager and the feedback process between the manager and the forecaster can be repeated.

[0025] Therefore it will be apparent that in one example of a process according to an
example of the invention, there is a method that includes the steps (some optional) of: (A)
receiving (e.g., by a computer or a server computer) at least one initial future forecast prediction
data from an external forecaster for a future event or condition that has not yet occurred;

(B) communicating the at least one initial future forecast prediction data to a first level
manager, and optionally communicating any changes to the at least one initial future forecast
prediction data to the first level manager, the first level manager being at a higher responsibility
relative to the forecaster and an executive level manager at a higher responsibility relative to the
first level manager;

(C) reviewing the at least one initial future forecast prediction data (e.g., by the first
level manager);

(D) overlaying (e.g., by the first level manager) a trust factor information and associated
elements or components;

(E) analyzing the at least one initial future forecast prediction data and any changes to
the initial future forecast prediction data (such as forecast revenues or sales or other event
outcome) to identify values, predictions, and/or forecasts that have a trust factor score that has a
magnitude relationship relative to a predetermined trust factor score (or a trust factor score that is
too low or below a predetermined or dynamically determined trust factor score threshold) that
indicate a forecast risk (or a forecast profile) in the future forecast prediction data;

(F) determining if the identified risk is greater than or less than a risk threshold, the risk
threshold optionally being adjusted or dynamically determined based on an impact on an

associated performance metric (or revenue or sales metric;
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(G) if the forecast risk is less than the risk threshold in view of the impact of an
inaccurate forecast, then approving the forecast and communicating the forecast to an executive
manager for further consideration, but

if the risk is greater than the risk threshold in view of the impact of an inaccurate forecast,
then either

(i) sending the forecast back to the forecaster with first level manager feedback
comments and a request that the forecast be updated based on the first level manager feedback;
or

(i1) the first level manager updating/revising the forecast based on the first level
manager’s judgment (in combination with other facts and knowledge or research);

(H) when the forecast is sent back to the forecaster for update/revision, receiving an
updated or revised forecast in response to the first level manager feedback and request for
update/revision;

(I)  when the forecast is updated/revised by the first level manager, receiving an
updated or revised forecast from the first level manager, the updated/revised forecast being either
a change in the forecast or a comment attached to the forecast to explain/justify the forecast and
the risk, or a combination of a change in the forecast and a comment attached to the forecast to
explain/justify the forecast;

(J) iteratively revising the forecast by the forecaster and/or the first level manager until
the risk based on trust is determined to be within acceptable limits, and then communicating the
forecast including any updates/revisions to the forecast to the executive manager, the
communicating of the trust factor reviewed and possibly updated/revised forecast to the
executive manager representing a commitment of the first level manager to the forecast;

(K) analyzing the committed forecast (e.g., by the executive manager) using the trust
factor, including reviewing the forecast value(s), the trust information, and the identified risk;

(L) determining that the committed forecast is unacceptable for a reason, the reason
being one or a combination of two or more selected from (i) the forecast is not within an
acceptable forecast value range for the forecast event (or the forecast falls short of expectations),
(i1) the risk profile (as highlighted by the trust information) is unacceptable;

(M) if the committed forecast from the first level manager is unacceptable, then

communicating the forecast with executive feedback including executive manager feedback
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comments, to the first level manager for updating/revision by the first level manager and/or for
updating/revision by the forecaster; and

(N) if the committed forecast from the first level manager is acceptable then identifying
the executive manager approved forecast as the final forecast that has passed the trust factor

analysis with acceptable trust risk and acceptable performance metric.

[0026] Specialize processing engines may be provided and configured to implement each
of the above described process steps, either alone or in combination within a single or smaller set

of engines.

[0027] Another example is evaluating analyst’s predictions regarding stocks. It is more
advantageous to know or have a sense of what a stock or financial instrument is going to do in
advance of a particular date. The more of a horizon you have, the greater the advantage. When
gauging the trustworthiness of a stock predictor a user or the trust rating system and method can
do so at different lengths of time. In at least one embodiment, different notions contribute to the
overall trustworthiness that are different than, for example, sales forecasting. It may be the case
that only accuracy of the prediction and bias of the prediction are important while consistency
and completeness are not. It may also be the case that addition notions be factored into the notion

of trustworthiness. In at least one embodiment, this flexibility exists in the solution.

[0028] It may be appreciated in light of the description provided herein that the manner
in which the trust factor and/or its individual or combined components may trend over time may
also be valuable or provide valuable input or insight for forecasting. For example, the evolution
or behavior or trending of the trust factor over a period of time for a particular analyst/predictor
or combination of predictor/analyst and product, may identify an optimum or near optimum, or at
least really good prediction situation or sweet spot, where the prediction might be expected to be
quite valuable. For example, it may be valuable in that it has high accuracy or is valuable

respective of one of the other trust factor components, or combination of components.

[0029] Management might for example be able to look at trust factors and predictions or

forecasts for a particular analyst (or set of analysts) where the predictions or forecasts were may

10



WO 2011/127206 PCT/US2011/031464

every week with lead times (time in advance of the forecast event) of 6-weeks, 5-weeks, 4-
weeks, 3-weeks, 2-weeks, 1-weeks, and identify one particular analyst as being particularly trust
worthy at 1-3 weeks, but not as trustworthy for periods of time greater than 3 weeks; and,
identify a second particular analyst that is particularly good and trust worthy at forecasting at 4-8
weeks in advance of the event, but not particularly good or just average at more near term
predictions. Other forecasters, predictors, or analysts may also outperform others for particular
forecasting scenarios. These outperforming predictors or analysts might be product or industry
specific. These outperforming predictor analysts may also have other factors that need to be
taken into account, such as an analyst or predictor that has a very trustworthy record for yearend

predictions but average or below average the rest of the year.

[0030] Looking at these trends or performance indicators would be relevant to predicting
all sorts of events or non-events, even including manufacturing or supply events, and even
including manufacturing situations where manufacture of an article needs to commence in a time
frame outside of the outperforming predictor is accurate, but within a manufacturing scenario
where the manufacturing timelines or quantities can be modified as more trustworthy predictions

become available.

[0031] For example in a manufacturing company making widgets, even though the lead-
time for manufacturing the widgets is 6 weeks, one may want to look at the subsequent Trust
Factor scoring for predictors that are accurate at periods inside the 6 weeks lead time (for
example, within the 1-3 week time frame). This may allow for a more informed exception
process in that even though one is inside the manufacturing lead-time, one may want to adjust
plans and incur additional costs based on a highly trustworthy adjusted forecast, such as to add
another production shift or to scale back the production so as not to overproduce widgets that

cannot be sold.

[0032] As another example a person who predicts the over and under of a sporting event
score could be scored for trustworthiness in a similar way. The more in advance of the sporting
event you can gauge the outcome, the better advantage you can take of the odds established on

the outcome. When looking at the historical trustworthiness of the predictor it may be necessary

11
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to calculate the notions of accuracy and whatever else is deemed important several weeks prior
to the event. As such, the trust rating system and method or a user can determine a more
objective score as to whether the predictor is historically trustworthy or not. Again, this notion of

time in advance of event may need to be configurable based on the type of event being measured.

[0033] The trust factor is not limited in its application to only persons doing the
prediction. In at least one embodiment, it may be important to further dissect the prediction and
look at the calculated trust factor for what the prediction is for. For example, if a forecast is
forecasting products it may be that the forecasted overall trust factor is good but upon inspection,
it could be that the trust factor for production of two certain products is poor but the aggregation
of all the predictions hid that notion. Thus, in at least one embodiment, the trust rating system

and method is capable of dissecting or slicing the trust factor or reverse aggregate.

[0034] In at least one embodiment, the trust rating system and method compares and
contrasts the trust factor ratings. In at least one embodiment, the application of the trust factor in
the trust rating system and method allows for the comparison of elements in the system. It could
be as simple as forecaster A compared to forecaster B or perhaps as complex as comparing
forecaster A to the top 10 of other forecasters in the system using the trust factor as the scoring

mechanism.

[0035] In at least one embodiment, the trust factor is a metric that can permeate the
system itself or be used outside of the system in that when items are displayed (for example on a
monitor) for which a trust factor could be calculated, it may be advantageous to show the trust
factor and related components for that item in conjunction with what is being displayed. By
example, in a forecasting system for sales forecasting data, typically the user is presented with
tools to manage things like products and regions and the users or forecasters. In at least one
embodiment, the trust rating system and method causes the related trust factor to be displayed in
those screens as well as contextual information. In addition, it is not unusual for forecasting
systems of this nature to be integrated with or at least compliment other systems like Customer

Relationship Management system. Thus, in at least one embodiment, the trust rating system and

12
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method provides the trust factor information to those systems so that a user may see the trust

factor data when viewing these items in those systems as well.

Overview of the Trust Factor Rating

[0036] The Trust Factor of a prediction may be a measure or metric such as a numerical
value between a first rating range value and a second rating range value. Conveniently, the trust
factor may be a value between 0 and 10 (or between 1 and 10) or any other scaled range for such
a value. It may be a linear scale or a non-linear scale. The trust factor indicates the calculated
historical trustworthiness of a system or person generating numeric predicted values over time.
10 would represent the highest level of historical trust while 0 would represent the lowest. The
Trust Factor is generated periodically as the measured outcomes of the predictions are recorded.
The Trust Factor is a value derived from a weighted group of sub-measurements called the
clements of trust. Some of these elements of trust use a notion of lead time or offset to define the
period by which changes to the prediction are relevant leading up to the point where the outcome

is captured. An example displaying of the Trust Factor rating can be seen in Figure 3.

[0037] Some non-limiting examples of candidate elements or components of the trust
factor are now described. Some of the described elements are optional. In one example, the
Trust Factor is a derived from the normalization and weighting of a number of calculated
measurements that are derived from the predicted and outcome data. These elements are defined
by the user analyzing the trustworthiness and can be extended to include additional element
calculations. For convenience, the basic elements are, but not limited to, accuracy, bias,
completeness and consistency. In many cases time plays a part in these elements. An offset value

for time is used by the trust rating system and method to handle this.

[0038] An example of these elements as potentially displayed can be seen in Figure 3.
[0039] Time Offset Value is a concept that pertains to the length of time in advance of an
event or actual outcome that a forecast or prediction about the outcome is made. An accurate

prediction or forecast that is made well in advance (for example 3 months in advance) of an

outcome is in principle more important and valuable than an equally accurate prediction that is

13
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made a shorter period of time (for example 1 week in advance) in advance of the outcome. It
may even be true that a somewhat less accurate outcome made well in advance of the event or
outcome is more valuable than a more accurate prediction made a shorter period of time in
advance. For example, if the actual outcome is 20 units, and the prediction made 3 months in
advance was 17 units but the outcome predicted 1 month in advance is 18 units, the earlier
prediction may have more value and utility even though it is less accurate. The idea of the time
offset value is to give the trust factor more credibility or higher weighting or meaning when a

forecaster predicts accurately a longer period of advance of the event or outcome.

[0040] In at least one embodiment, the trust rating system and method allows for a
certain level of trust factor modeling whereby the trust rating system and method are capable of
allowing for the use of different trust factor calculations at different points in time or different
offsets. The previous paragraph opens up the possibility that this could be useful in that the
perception of trust is somehow different at certain points in time. The notion that lower accuracy
at a longer horizon suggests perhaps that the system could use some kind of normalization so that

the trust factor calculation takes this into account.

[0041] It may also be advantageous to include factors that take into account multiple
Time Offsets for trending and other types of analysis. In this case the inventive system and
method may advantageously include factors that provide for inclusion of predictor velocity and
predictor direction of change measures or metrics over periods of time. Relevant analysis may
then take into account how quickly do they achieve a maximum or optimum Trust Factor, how
long after the optimum Lead Time is the maximum Trust Factor achieved, and/or what is the

minimum Trust Factor over a range of Lead Times?

[0042] When dealing with predicted data that, in at least one embodiment, invariably

implies an outcome, the notion of time and its relationship to this data should be understood.
[0043] An example is now described. A sales person predicts in January that 10 units of

product x will be sold in May. This is a prediction 5 months prior to the outcome. It may be the

case that in February this insight changes and the prediction now become 20. Time continues to

14
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progress and on the last day of April the prediction is changed to 15 and on the next day the sales

was made and the outcome was in fact 15. Was this individual accurate?

[0044] In most cases there is a lead-time to react to changes in prediction. In this case, for
example, product x takes 2 weeks to make so in order to judge a prediction as accurate or not it
may be necessary to take the prediction as it existed 2 weeks prior to the outcome to determine

this.

[0045] In the example this would have in fact been 20 and not 15 making the sales person

somewhat inaccurate in the prediction.

[0046] This is what is to be known as the time offset value. It represents a period of time,
such as a period of days, weeks, months, or years (or any other period of time or delay between
the forecast or prediction and the event outcome) prior to the recording of the outcome by which
certain trust measurements should be calculated. It is a configurable value and in many cases
different things utilize different offsets or perhaps multiple offsets for deeper analysis. It may be
the case for the same forecaster that a second product, product y, has a lead-time of 4 weeks
because it takes that much longer to build. In at least one embodiment, when calculating an
aggregate trustworthiness of this forecaster for the two products this dual notion of offset should

be understood.

[0047] Accuracy represents variance comparison of the prediction to the outcome value.
By example, if a sales person predicts that in May they will sell 10 units of product x and when
may arrives they actually did sell 10 units. They are 100% accurate. Any variance to the outcome
however can be calculated as an absolute value departure away from 100%. Should the outcome
have been 9 they could be said to have been 90% accurate. In other words they achieved a lower
calculated accuracy. There are many possible metrics for accuracy but basically, accuracy is a
difference between the actual outcome and the predicted or forecast outcome. It may be scaled or
normalized in a number of different possible ways. Furthermore, it may or may not matter if the
predicted value is higher or lower than the actual outcome. If the positive or negative nature

(higher or lower) is not an issue, then the absolute value (ABS) or magnitude of the difference
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may be utilized. If knowing and taking into account that the forecaster or forecast is frequently
over estimating or underestimating, then the sign of the difference may be included in the

accuracy component calculation.

[0048] In one non-limiting example, the accuracy may be represented by: sense accuracy
is:
Accuracy = 1- ABS((P-O) / (P+0)),

where P is prediction, O is outcome.

[0049] Of course, this particular non-limiting example does not factor in the notion of the
time-offset value as does an alternative example described elsewhere herein. If lead-time (or
equivalently time offset) is to be factored in to this notion then the formula should also look at
the time offset value for the value (Pyy) of the prediction. In this case the formula changes to
look like this:

Accuracy = 1- ABS((Piov- O) / (PiovtO)) ,

where tov represents the time-offset value, and Ptov represents the Prediction at the tov

time.

[0050] Bias may represent another trust factor element or component, and may optionally
be used or not used in the trust factor generation. Where accuracy represents the difference
between the prediction and outcome at some point in time it has no interest in understanding the
direction of the difference. In other words, whether the difference is positive or negative does not

really have an impact to the notion.

[0051] Bias on the other hand, is intended to quantify this notion of whether the
difference between the recited outcome and the actual outcome is positive or negative. Whether a
forecaster tends in their prediction to be overly optimistic or pessimistic is advantageously to be
factored in. Referring to the basic example, in the case where the prediction is 11 and the
outcome is 10 the forecaster was biased +10%. Alternatively where 9 was predicted they can be

deemed to be -10% biased.

16



WO 2011/127206 PCT/US2011/031464

[0052] In one sense bias may be represented by:
Bias=1- ((P - 0)/(0)),

where P is prediction value, O is outcome value for the same event as the prediction.

[0053] Of course, this does not factor in the notion of the time-offset value. If lead-time
is to be factored in to this notion then the formula, in at least one embodiment, includes the offset
value for the value of the prediction. In this case the formula changes to look like this:

Bias = 1- ((Piwov- O) / (0)),

where tov represents the time-offset value.

[0054] It stands to reason that if the offset value is used for accuracy it is more than
likely to be factored in for bias but this may in fact not always be the case. That said the system

could track the offset for each independently if necessary.

[0055] Completeness, may be a further (optional) trust factor element or component, and
measures the amount of forecast activity within a certain time frame. In actuality, completeness
concerns itself with the predicted data within a certain bounded period of time. For example, if
you have 10 things you are trying to predict 6 months prior to the outcome you may look at the
number of changes or acknowledgments that have been made in say, the most recent 30 days to
derive a completeness measurement. In this case, acknowledgement is the act of committing that
a forecasted value is still valid without changing the prediction. If the forecaster touches 2 of the

10 possible items then they are deemed to be 20% complete for the 30 day window.

[0056] Assuming that for the trust rating system and method to measure trustworthiness,
there is a universe of possible things that can be predicted and a time over which they are
predicted for. For example, a forecasting system may be forecasting revenue for a given set of
products, sold to a given number of customers over a possible number of months. At any point in
time a forecaster may either change their prediction or acknowledge that the prediction is still

valid.
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[0057] Attainment may be another optional trust factor element or component. At the
point upon reaching the horizon of the time offset for a prediction, another notion can be derived
called attainment. Attainment represents how close the prediction actually was to the outcome.
For example, if at the time offset point, a sales person predicts that they will sell 100 units of
product x in May and in actuality, when May arrives, they sold 120 units, you could say that they
achieved 120% attainment. That said, attainment can be expressed as:

Attainment = (O / Pyoy) x 10,

where P is prediction, O is outcome and tov represents the time-offset value.

[0058] Consistency may be another optional trust factor element or component.
Consistency is an expression of attainment and its oscillation over time. A consistent predictor is
a person or system that consistently achieves a low standard deviation over a sample set of
attainment measurements. For example, Table 1 relates to a sale person forecasting product sales

and has been doing so over a 4-quarter period:

Table 1.
Prediction Outcome Attainment Baseline

Qtr 1,09 1100 1000 90.91% 100.00%

Qtr 2, 09 1350 1200 88.89% 100.00%

Qtr 3,09 1500 1400 93.33% 100.00%

Qtr 4, 09 1250 1200 96.00% 100.00%
[0059] The trust rating system and method calculates the attainment in each period as
described previously.
[0060] As expected, this visualization represents a fairly consistent forecaster. The

standard deviation of this data sampling is in fact 3.07%. The following table represents an

alternative:
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Table 2.
Prediction Outcome Attainment Baseline
Qtr 1,09 1550 1000 64.52% 100.00%
Qtr 2,09 700 1200 171.43% 100.00%
Qtr 3,09 2000 1400 70.00% 100.00%
Qtr 4,09 2000 1200 60.00% 100.00%
[0061] It should be clear from above that this forecast is inconsistent and this is reflected

a standard deviation of 53.45%.
[0062] It may also be appreciated that the inventive system and method contemplates
various ways of expressing consistency of data recorded over periods of time and the above

examples merely outlines one possible way of doing this.

[0063] Normalizing the Elements. One of the steps in taking the trust factor elements or

components and composing or combining them into the Trust Factor is to normalize the
measured results. Normalizing is advantageous but not required in all embodiments of the
inventive system and method. When it is done, it can be done in a few ways depending on the

type of element representation that the trust rating system and method dealing with.

[0064] Absolute Capped Percentage. This is by far the easiest to normalize. If the trust rating

system and method knows the percentage from 0 to 100, simple division by 10 will condense the

scale to what is relevant to the Trust Factor. Examples of this are Accuracy and Completeness.

[0065] Unbounded Positive and Negative Percentage. In some cases the derived measure for

the element cannot be boxed in to a fixed range and in fact can be represented as both positive
and negative. In this case the range mapping schema is useful to condense the possible values
down to a numeric value between 0 and 10. For example, suppose if the Bias can be from +/- 0
to infinity in its percentage representation, the trust rating system and method determines how
that is represented as a 0 to 10 value by defining the ranges for each. The table below (Table 3)

shows one such mapping.
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[0066] Once the mapping is done and the mapped value is calculated the absolute value is
taken to arrive at our value between 0 and 10. It should be noted that this allows for different
mapping for the positive and negative values. It could be the case the -80 percent is mapped to an

absolute value of 4 while +80% is mapped to a value of 2.

[0067] It can also be the case that for an uncapped positive percentage mapping, as is the case
with Consistency, the trust rating system and method would simply not map the negative values
at all since they are, in at least one embodiment, impossible for the element.

Table 3.

Range Mapped Value
>100% 0
90% to 99% 1
80% to 89% 2
70% to 79% 3
60% to 69% 4
50% to 59% 5
40% to 49% 6
30% to 39% 7
20% to 29% 8
10% to 19% 9
0 to 9% 10
0% to 9% -10
-10% to -19% -9
-20% to -29% -8
-30% to -39% -7
-40% to -49% -6
-50% to -59% -5
-60% to -69% -4
-70% to -79% -3
-80% to -89% -2
-90% to -99% -1
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Weighting the Elements

[0068] Now the trust rating system and method has established the multiple elements of
trust taken each and correspondingly derived a value from 0-10 for each. In determining the
overall Trust Factor for any given thing, in at least one embodiment, various clements are
weighted. For example, with regard to trust, elements are weighted in accordance with their
relative importance with reference to each other. This may very from one analyzer to the other

and so it is such that this is configurable.

[0069] By example, if there are 4 trust elements, Accuracy, Bias, Completeness and
Consistency, a percentage value is assigned by, for example a user and entered into the trust
rating system and method, to each element such that the sum of the percents adds up to 100. This

effectively weights each in terms of importance.

Table 4.
Element Percent Weight
Accuracy (Ac) 50% (or 0.50 weight)
Bias (Bi) 30% (or 0.30 weight)
Completeness (Cm) 10% (or 0.10 weight)
Consistency (Cn) 10% (or 0.10 weight)
[0070] In the above example of a particular understanding of trustworthiness, Accuracy

and Bias are heavily weighted. The Trust Factor would then be:
Trust Factor = (Acx 0.5) + (Bix 0.3) + (Cm x 0.1) + (Cn x 0.1)
More generally:
Trust Factor = Functionl {Ac, Wac, Bi ,Wg;, Cm ,W¢m ,Cn ,Wey 3,
where Functionl is some function of the variables, constants, or other values or

parameters enclosed within the { } brackets.
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[0071] In one non-limiting example, the function is a multiplication between the trust
clement and the element weighting, and these weighted trust elements are combined in accord
with a second functional relationship as follows:

Trust Factor = Function2 (Ac x W), (Bi X Wg;), (Cm X Wep), (Cn X Wiy},

where Function2 is some function of the variables, constants, or other values or parameters

enclosed within the { } brackets.

[0072] In one non-limiting example, the function may combine the four elements, or any
combination of one or more elements, in a linear or non-linear manner, and the manner that they
are combined may be different for the different elements. In one particular example, they may

be added along with the Constant multipliers that may differ between the different elements, and

represent an additional weighting.

[0073] When the elements are combined by addition, the relationship becomes:
Trust Factor=C;x(AcXWac)+Corx(Bi xWg;) + C3X(Cm XW ) +CaX(CnxWey)
Where:

C; = s a first constant that may be any real number

C, =1s a second constant that may be any real number

C; =15 a third constant that may be any real number

C4 = 1s a fourth constant that may be any real number

Ac = Accuracy element

W= Numerical Weighting of the Accuracy element

Bi = Bias element

Wigi = Numerical Weighting of the Bias element

Cm = Completeness element

Wem = Numerical Weighting of the Completeness element
Cn = Completeness element

Wen = Numerical Weighting of the Completeness element

Note that any of these weightings may be zero (“0”’) or zero percent.
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[0074] If the weightings, constants, and manner of combination are chosen appropriately,
then the trust factor may have a resultant numerical value that is between first and second limits.
In one non-limiting example, the resulting value is a weighted value between 0 and 10 that
represents the Trust Factor for our predicted values. By setting a percent weight to zero, the

element is effectively out of play altogether which may be a desired outcome.

[0075] It may also be appreciated that in non-limiting examples, it may be advantageous
to allow for different things to have different weighting schemes. For example, in a situation
where there are two different product lines. One of the two lines may be naturally inconsistent
over time, and the factors that influence the first product line are not susceptible to consistent
prediction. On the other hand, the second product line is much more consistent naturally. It may
be advantageous to weight consistency differently for Trust Factor calculations on each line
independently. This differentiation may be true for a variety of different prediction scenarios

whether products, services, market behavior, or any other event.

[0076] Visualization of the weighting is advantageous, but optional, and when provided
is advantageous both for initial setup of the application as well as through analysis of the actual
trust information. The manner of generating the visualization and data that supports it as well as
the interface are additional features of the technique described here and advances over

conventional systems and methods.

[0077] Figure 9 shows an example of the weighting percentages as potentially displayed
in a setup Ul when a “Trust Model” or configuration is to be established. Figure 4 depicts the

percentage weighting displayed back to a user for context.

[0078] Separate to the scoring and weighting of the elements it is critical that each be
trended. Taking consistency as an example, if a predictor is inconsistent it would be good to
know whether they are at least getting better or worse. This can be achieved by looking at the
relative slope of the consistencies normalized score. Taking the slope, another mapping can be
introduced to, for example, present the trend in simple terms such as: Slowly getting better,

Quickly getting better, neutral, quickly getting worse, slowly getting worse. An example of how
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this could be displayed in the application can be seen in Figure 6 where a 4 period historical

trend of the Trust Factor as well as the Accuracy element is portrayed.

Additionally, in at least one embodiment, the trust rating system and method use Trust Factor
trending to forecast and ascertain the trustworthiness of the trust factor itself. In at least one
embodiment, the projected trust factor for the current point in time is as another element for
providing judgment. For example, if a forecaster is is trending a certain way, the trust rating
system and method can, in at least one embodiment, calculate and display the trend and an

associated trustworthiness of the forecaster.

Aggregation

[0079] In a predictive system it is generally a good idea to organize predicted values into
categories to make it easier to capture the information in a meaningful way. By example, in a
forecasting system forecast data is advantageously captured along the lines of Customers,
Products and/or Regions or combinations of these but not necessarily limited to just those. One
term that may be used to describe these categories is dimensions. Organizing the forecasted data
into dimensions that may or may not be represented as hierarchies is advantageously used in a
forecasting system. When data can be represented as hierarchies and trust or trust factor is
applied, and in one example of the system and method, the trust data and trust factor (and/or its

component elements) can aggregate up the hierarchies for the purpose of analysis.

[0080] For example, for a Regional dimension for which forecast data is captured, it may
be the case that Sub-regions roll up into Regions. In this case it is advantageous to be able to
look at the Trust Factor rating and associated elements not only at the lower Sub-region level but
also at an aggregate Region level as well. Figure 5 shows a list like view as an example where
by the Regional information is displayed as an aggregate view of the children of the Regions

dimension or hierarchy.

Segmentation

[0081] Once data is normalized as mentioned earlier, it may be advantageous to segment the

values and assign color representations in a meaningful way. For example, in at least one
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embodiment, the trust rating system and method assigns the colors red, yellow and green to
ranges of values to indicate High, Medium and Low values or segments. Fig. 10 displays an
example User Interface (UI) so that these segments are configured and associated colors and
descriptive terms are linked to represent the ranges that can then be manifested in the user

interface of the application.

[0082] In some cases, predicted data that is being measured from trustworthiness can be
grouped into the segmentation ranges based on the historical Trust Factor. For example, in a
forecasting system you might find a forecast number for a given time period, say a Quarter.
Specifically you may have the forecast for Quarter 4, 2001 is 5,000,000 US dollars. Now, this
forecast is composed again of categories such as, but not limited to, customers, products and
regions and historically, each of these components can be scored with a historical Trust Factor
over time. Using this historically tracked Trust Factor you can then look at the revenue, in this
case the $5M, and break the number up into segments represented by the segmentation scheme
defined. By example, you could say that 25% of the $5M is historically “High Risk™ or color
“Red” based on the segmentation defined for it, while 50% is “Low Risk” or color “Green”
based on that segmentation. In at least one embodiment, such data and associations are

configurable and flexible in order to handle a variety of scenarios.

Example System Architecture

[0083] In reference to a non-limiting example in Figure 1, in order to satisfy the features
and functionality the following is deemed as necessary to provide the described solution. In at
least one embodiment, predicted data flow into the system either through the system itself (user
interface) or external providers of information. (101) Information is collected into an OLTP
database (database engine) organized in such a way to capture the categories and also the
predicted values as numeric representations (i.e. units, price, exchange rates, stock prices, etc.)
(102) Periodically and based on the specific configuration for how Trust is to be calculated (trust
factor calculation engine) as described earlier, processing is done to calculate the Trust Factor
ratings, the trust element scores as well as the segmentation information. (103) This information
is moved into an analytical system (analytical engine) such as an OLAP repository for

aggregation of the information along, for example, the required categories or dimensions or
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hierarchies. (104) A business logic layer or request layer is placed (logic engine) between the
user interface and analytical structures. This layer can handle requests for trust information that
is to be provided from the analytical system. (105) Data is fed from the analytical system to the
user interface 106 through the business logic layer. The user interface is advantageously
provided over a network of computers such as the web with Internet delivery technology but may

also be provided in a client/server deliver model over a private network or over the Internet.
[0084] It may be appreciated that each of the afore mentioned engines may include a
processor or processing logic and memory logic coupled with the processor or processing logic

for implementing the function of that engine as, for example, illustrated in Figure 12.

Example Process Flow

[0085] Figure 2 describes a non-limiting example of a typical process flow for how Trust
information or the trust factor may be calculated by the trust rating system and method as well

how relevant source data is assembled.

[0086] In step or process 201, prediction data and outcome data is loaded into the system
as a prerequisite but it is not necessarily the case that they are be loaded at the same time. In at
least one embodiment, outcome data will lag the predicted data but at the time of Trust Factor

calculation both notions exist in the system.

[0087] At step or process 202 the trust rating system and method now extracts the

configured Trust Elements such as completeness and accuracy in preparation to loop over each

for processing.

[0088] In a loop each element’s associated configuration information is loaded at step or
process 203.

[0089] At step or process 204 the trust rating system and method determines if the

element is enabled or used in the generation of the trust factor either by a status indicator that

may or may not be derived from whether or not the element is weighted above 0.
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[0090] At step or process 205 the trust rating system and method calculates the element

and normalize it against the configured scheme.

[0091] At step or process 206 the trust rating system and method applies associated

segmentation information to the calculated value.

[0092] At step or process 207 the trust rating system and method determines whether
there are more elements to process. If so repeat, otherwise, the trust rating system and method

moves on.

[0093] At step or process 208 the trust rating system and method takes all configured

elements and calculations and apply appropriate weighting to derive a Trust Factor.

[0094] At step or process 209 the trust rating system and method finally aggregates up

the associated normalized values along configured category hierarchies for analysis.

[0095] A non-limiting example of the trust rating system and method provides a method

and model for predicting or forecasting using the trust factor.

[0096] Fig. 12 is a block diagram illustrating a network environment in which a trust
rating system and method may be practiced. For example, the trust rating system and method
can receive data requests and provide data in, for example, web pages to allow trust factors to be
displayed. Network 1202 (e.g. a private wide area network (WAN) or the Internet) includes a
number of networked server computer systems 1204(1)-(N) that are accessible by client
computer systems 1206(1)-(N), where N is the number of server computer systems connected to
the network. Communication between client computer systems 1206(1)-(N) and server computer
systems 1204(1)-(N) typically occurs over a network, such as a public switched telephone
network over asynchronous digital subscriber line (ADSL) telephone lines or high-bandwidth
trunks, for example communications channels providing T1 or OC3 service. Client computer

systems 1206(1)-(N) typically access server computer systems 1204(1)-(N) through a service
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provider, such as an internet service provider (“ISP”) by executing application specific software,

commonly referred to as a browser, on one of client computer systems 1206(1)-(N).

[0097] Client computer systems 1206(1)-(N) and/or server computer systems 1204(1)-
(N) may be, for example, computer systems of any appropriate design, including a mainframe, a
mini-computer, a personal computer system including notebook computers, a wireless, mobile
computing device (including personal digital assistants). These computer systems are typically
information handling systems, which are designed to provide computing power to one or more
users, either locally or remotely. Such a computer system may also include one or a plurality of
input/output (“I/O”’) devices coupled to the system processor to perform specialized functions.
Mass storage devices such as hard disks, compact disk (“CD”) drives, digital versatile disk
(“DVD?”) drives, and magneto-optical drives may also be provided, either as an integrated or

peripheral device. One such example computer system is shown in detail in Fig. 13.

[0098] Embodiments of the trust rating system and method can be implemented on a
computer system such as a general-purpose computer 1300 illustrated in Figure 13. Input user
device(s) 1310, such as a keyboard and/or mouse, are coupled to a bi-directional system bus
1318. The input user device(s) 1310 are for introducing user input to the computer system and
communicating that user input to processor 1313. The computer system of Figure 13 generally
also includes a video memory 1314, main memory 1315 and mass storage 1309, all coupled to
bi-directional system bus 1318 along with input user device(s) 1310 and processor 1313. The
mass storage 1309 may include both fixed and removable media, such as other available mass
storage technology. Bus 1318 may contain, for example, 32 address lines for addressing video
memory 1314 or main memory 1315. The system bus 1318 also includes, for example, an n-bit
data bus for transferring DATA between and among the components, such as CPU 1309, main
memory 1315, video memory 1314 and mass storage 1309, where “n” is, for example, 32 or 64.

Alternatively, multiplex data/address lines may be used instead of separate data and address

lines.

[0099] I/0 device(s) 1319 may provide connections to peripheral devices, such as a

printer, and may also provide a direct connection to a remote server computer systems via a
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telephone link or to the Internet via an ISP. 1/0 device(s) 1319 may also include a network
interface device to provide a direct connection to a remote server computer systems via a direct
network link to the Internet via a POP (point of presence). Such connection may be made using,
for example, wireless techniques, including digital cellular telephone connection, Cellular Digital
Packet Data (CDPD) connection, digital satellite data connection or the like. Examples of I/O
devices include modems, sound and video devices, and specialized communication devices such

as the aforementioned network interface.

[00100] Computer programs and data are generally stored as instructions and data in mass
storage 1309 until loaded into main memory 1315 for execution. Computer programs may also
be in the form of electronic signals modulated in accordance with the computer program and data

communication technology when transferred via a network.

[00101] The processor 1313, in one embodiment, is a microprocessor manufactured by
Motorola Inc. of Illinois, Intel Corporation of California, or Advanced Micro Devices of
California. However, any other suitable single or multiple microprocessors or microcomputers
may be utilized. Main memory 1315 is comprised of dynamic random access memory (DRAM).
Video memory 1314 is a dual-ported video random access memory. One port of the video
memory 1314 is coupled to video amplifier 1316. The video amplifier 1316 is used to drive the
display 1317. Video amplifier 1316 is well known in the art and may be implemented by any
suitable means. This circuitry converts pixel DATA stored in video memory 1314 to a raster
signal suitable for use by display 1317. Display 1317 is a type of monitor suitable for displaying

graphic images.

[00102] The computer system described above is for purposes of example only. The trust
rating system and method may be implemented in any type of computer system or programming
or processing environment. It is contemplated that the trust rating system and method might be
run on a stand-alone computer system, such as the one described above. The trust rating system
and method might also be run from a server computer systems system that can be accessed by a

plurality of client computer systems interconnected over an intranet network. Finally, the trust
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rating system and method may be run from a server computer system that is accessible to clients

over the Internet.

[00103] The trust rating system and method can be implemented as code stored in a non-

transitory, tangible computer readable medium and executed by one or more processors.

[00104] While the present invention has been described with reference to a few specific
embodiments and examples, the description and the particular embodiments described are
illustrative of the invention and are not to be construed as limiting the invention. Various
modifications may occur to those skilled in the art without departing from the true spirit and
scope of the invention as defined by the description and the appended claims. All patents and

publications referenced herein are hereby incorporated by reference.
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1/ We Claim:

1. A method for generating a trust factor indicator based on historical performance
the method comprising the steps of:

determining an objective historically based prediction accuracy measure;

determining an objective historically based prediction bias measure;

normalizing each of the accuracy measure and bias measure to generate respective
normalized accuracy measure and normalized bias measure; and

combining the normalized accuracy measure and normalized bias measure to generate a

trust factor indicator.

2. A method as in claim 1, wherein the combining comprises weighting the normalized
accuracy measure by an accuracy weighting factor (Wa) and weighting the normalized bias

measure by a bias weighting factor (W) before combining.

3. A method as in claim 1, wherein the combining further comprises an additive

combination.

4. A method as in claim 1, wherein the accuracy weighting factor (W) and the bias

weighting factor (W) are each different from zero (0) and different from one (1).

5. A method as in claim 1, wherein the weighting factors are determined for each trust
factor so that in combination the total weightings of the normalized values total to 1 or 100

percent so that the trust factor is always a value between 0 and 10.
6. A method as in claim 1, wherein the normalizing comprises applying an absolute
capped percentage scaling so that each of the measurements falls in a predetermined range (e.g.

between 1 and 10).

7. A method as in claim 1, wherein the normalizing comprises applying an unbounded

positive and negative percentage scaling so that each of the measurements falls in a
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predetermined range with positive and negative values represented by the values in the range

(e.g. between +10 to -10).

8. A method as in claim 1, wherein the method further comprises determining a
completeness measure and applying the completeness measure in combination with the accuracy

measure and the bias measure to generate the trust factor.

9. A method as in claim 1, wherein the method further comprises determining an
attainment measure and applying the attainment measure in combination with the accuracy

measure and the bias measure to generate the trust factor.

10. A method as in claim 1, wherein the method further comprises determining a
consistency measure and applying the consistency measure in combination with the accuracy

measure and the bias measure to generate the trust factor.

11. A method as in claim 1, wherein the step of determining an accuracy measure that
represents a variance or difference comparison of a future event predicted value (P) of an

outcome (value) to the actual event outcome (value) (O).

12. A method as in claim 11, wherein the accuracy measure is unity (=1) (or a value that
can be normalized to unity by a multiplier) when the predicted value P is equal to the outcome
value O and is less than one when the prediction value differs from the predicted value.

13. A method as in claim 11, wherein the accuracy measure is a magnitude difference D
and a predicted value that is greater than the outcome value by +D has the same effect on the

accuracy measure as an equal magnitude difference —D.

14. A method as in claim 11, wherein the accuracy is given by the expression:

Accuracy = A = Function {P, O} .

15. A method as in claim 11, wherein the accuracy is given by the expression:
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Accuracy = 1- ABS((P-0) / (P+0)),

where P is prediction, O is outcome, and ABS is the absolute value function.

16. A method as in claim 1, wherein the accuracy measure further includes an adjustment
for an accuracy time-offset value, the accuracy time-offset value including a factor that
effectively increases the accuracy measure for an accurate prediction that is made a time period
of t=t2 before the actual outcome relative to an accurate prediction that was made a time period
t=t1 before the actual outcome, there the outcome is considered as occurring at t=t0 and t2 > t1

> 10.

17. A method as in claim 1, wherein the accuracy measure is given by the expression:
Accuracyioy = Aoy = Function {Piy, O)

Where tov represents the time-offset value.

18. A method as in claim 1, wherein the accuracy measure is given by the expression:
Accuracyioy = Atov = 1- ABS((Piov-O) / (PiovtO)) ,

where tov represents the time-offset value.

19. A method as in claim 1, wherein the step of determining a bias measure that
represents an objective measure of a tendency of a forecast method or a received forecaster
forecast input of a predicted outcome value to over-estimate the actual outcome value or to

under-estimate the actual outcome value.

20. A method as in claim 19, wherein the bias measure is positive for a bias measure
where a predicted value of the outcome value is greater than the actual outcome value, and the
bias measure is negative for a bias measure where a predicted value of the outcome value is less

than the actual outcome value.

21. A method as in claim 19, wherein the bias measure is greater than a normalized value

(e.g., 1 or 100) for a bias measure where a predicted value of the outcome value is greater than
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the actual outcome value, and the bias measure is less than one for a bias measure where a

predicted value of the outcome value is less than the actual outcome value.

22. A method as in claim 19, wherein the bias measure is an additive contribution to the

trust factor.

23. A method as in claim 19, wherein the bias measure is a multiplicative contribution to

the trust factor.

24. A method as in claim 19, wherein the bias measure is an exponential power

contribution to the trust factor.

25. A method as in claim 19, wherein the bias measurement includes a time offset value

(tov) adjustment.

26. A method as in claim 19, wherein the bias measure further includes an adjustment for
a bias time-offset value, the bias time-offset value including a factor that effectively increases or
decreases the bias measure for a prediction (accurate prediction that is made a time period of t=t2
before the actual outcome relative to a prediction that was made a time period t=t1 before the
actual outcome, there the outcome is considered as occurring at t=t0 and t2 >t1 >t0, or vice

versa.

27. A method as in claim 1, wherein the bias measure time-offset value is a linear

function of time before the event.

28. A method as in claim 27, wherein the bias measure time-offset value is a non- linear

function of time before the event.

29. A method as in claim 27, wherein the bias measure time-offset value is a function of

the time to the end of a fiscal year.
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30. A method as in claim 27, wherein the bias measure time-offset value is a function of

the time to the end of a sales quarter.

31. A method as in claim 27, wherein the bias measure time-offset value is a function of

the time to the end of a forecaster bonus period or forecaster evaluation period.

32. A method as in claim 27, wherein the bias measure time-offset value is a function of

the time of year for that particular forecaster from whom the forecast was received.

33. A method as in claim 27, wherein the time-offset value for bias measure is only
applied to the trust factor when the time-value offset is applied to the accuracy measure as a

contribution to the trust factor.

34. A method as in claim 27, wherein the time-offset value for bias measure is applied to
the trust factor independently of whether the time-value offset is applied to the accuracy measure

as a contribution to the trust factor.

35. A method as in claim 27, wherein the bias measure is a multiplicative contribution to

the trust factor.

36. A method as in claim 27, wherein the bias measure is an additive contribution to the

trust factor.

37. A method as in claim 27, wherein the bias measure corrects for a historical bias in a

forecast by a forecaster.

38. A method as in claim 1, wherein the step of determining a forecast activity
completeness measure that represents an objective measure of a forecast method or a received
forecaster activity relative to forecasts made for which an outcome corresponding to the forecast
is still pending, and wherein an activity includes one or a combination of (i) reviewing a prior

forecast value but leaving it unchanged to thereby validate that it is still a valid prediction, (ii)
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reviewing a prior forecast value and changing it to reflect an updated or revised prediction to the

carlier prior forecast.

39. A method as in claim 38, wherein the completeness measure represents a ratio or
factor (or percentage) of the number of pending forecasts that have been validated as compared
to the total number of pending forecasts for which the outcome has not yet occurred, where
validation is accomplished either by reviewing the forecast and leaving it unchanged or by

changing the forecast with implied validation at that point in time.

40. A method as in claim 38, wherein the completeness measure is a function of the ratio
of a number of pending forecasts that are validated divided by a total number of pending
forecasts as follows:

Completeness = Constant x (number of pending forecasts that are validated/ total number

of pending forecasts).

41. A method as in claim 38, wherein the completeness measure further includes a time-

offset value compensation.

42. A method as in claim 38, wherein the completeness measure is computed for a

defined time period prior to the outcome.

43. A method as in claim 38, wherein the time period is a time period for a one-month

period preceding the calculation of the completeness measure.

44. A method as in claim 38, wherein the time period is a time period for the calendar

month preceding the calculation of the completeness measure.

45. A method as in claim 38, wherein the time period is a time period for the calendar

quarter preceding the calculation of the completeness measure.
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46. A method as in claim 38, wherein the time period is a time period for a specified

number of days, weeks, or months preceding the calculation of the completeness measure.

47. A method as in claim 38, wherein the completeness is modified by a time-offset

value.

48. A method as in claim 1, wherein the step of determining an attainment measure that
represents an objective measure of how much the predicted outcome value either fell above
(exceeded) or fell below (deceeded) the actual outcome value for a forecast, and is determined

after the forecasted event has occurred and the outcome value is known.

49. A method as in claim 48, wherein the attainment measure is determined based on the
expression:
Attainment = Function {P, O} ,

where P is prediction of the outcome, O is the actual outcome.

50. A method as in claim 48, wherein the attainment measure is determined based on the
expression:

Attainment = (O /P) x 10,

where P is prediction, O is outcome, and 10 is a scaling or weighting factor (scaling may

be any integer or real number).

51. A method as in claim 48, wherein the attainment measure is modified to include a
time-offset value that provides for a higher attainment measure as compared to lower attainment
values the further in advance of the determined based on the expression:

Attainment = Function { Py, O} ,

where P is prediction of the outcome, tov represents the time-offset value , and O is the

actual outcome.

52. A method as in claim 48, wherein the attainment measure is modified to include a

time-offset value that provides for a higher attainment measure for earlier accurately predicted
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outcomes as compared to attainment values for later accurately predicted outcome values based
on the expression:
Attainment = (O / Pyoy) x 10,

where P is prediction, O is outcome and tov represents the time-offset value.

53. A method as in claim 48, wherein attainment measure is an indication of how

frequently the forecast predictions are checked for a set of predictions.

54. A method as in claim 48, wherein the attainment is a different measure than the
accuracy measure even though both accuracy and attainment measures have a comparison

between the predicted value and the actual outcome value.

55. A method as in claim 1, wherein the step of determining a consistency measure that
represents an objective measure of how consistently a forecast method or forecaster predicted an

outcome value over a period of time of over a set of spaced apart times.

56. A method as in claim 55, wherein the consistency is calculated as a standard
deviation of each of the predicted outcomes or attainment measures as compared with a reference

outcome or reference attainment.

57. A method as in claim 55, wherein the consistency is calculated according to the
expression:

Consistency = Function {attainment, mean value of attainment}

58. A method as in claim 55, wherein the consistency is calculated according to the
expression:

Consistency = Sigma =

SQRT {[(attainment, -mean value of attainment)” + ... + (attainmenty - mean value of

attainment)® ] /N }
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59. A method as in claim 55, wherein the standard deviation is the square root of its
variance and indicates how much variation there is from the average (or mean) value of the

outcome or of the attainment measure.

60. A method as in claim 1, wherein the method further comprises including a

trending element in the generation of the trust factor.

61. A method as in claim 1, wherein the method further comprises including an

aggregation into the generation of the trust factor and using this in a trust analysis.

62. A method as in claim 1, wherein the method further comprises including a

segmentation into the generation of the trust factor and using this in a trust analysis.

63. A method comprising:

(A) receiving at least one initial future forecast prediction data from an external
forecaster for a future event or condition that has not yet occurred;

(B) communicating the at least one initial future forecast prediction data to a first level
manager, and optionally communicating any changes to the at least one initial future forecast
prediction data to the first level manager, the first level manager being at a higher responsibility
relative to the forecaster and an executive level manager at a higher responsibility relative to the
first level manager;

(C) reviewing the at least one initial future forecast prediction data;

(D) overlaying a trust factor information and associated elements or components;

(E) analyzing the at least one initial future forecast prediction data and any changes to the
initial future forecast prediction data to identify values, predictions, and/or forecasts that have a
trust factor score that has a magnitude relationship relative to a predetermined trust factor score
that indicate a forecast risk in the future forecast prediction data;

(F) determining if the identified risk is greater than or less than a risk threshold, the risk
threshold optionally being adjusted or dynamically determined based on an impact on an

associated performance metric;
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(G) if the forecast risk is less than the risk threshold in view of the impact of an
inaccurate forecast, then approving the forecast and communicating the forecast to an executive
manager for further consideration, but

if the risk is greater than the risk threshold in view of the impact of an inaccurate forecast,
then either

(1) sending the forecast back to the forecaster with first level manager feedback
comments and a request that the forecast be updated based on the first level manager feedback;
or

(i1) the first level manager updating/revising the forecast based on the first level
manager’s judgment;

(H) when the forecast is sent back to the forecaster for update/revision, receiving an
updated or revised forecast in response to the first level manager feedback and request for
update/revision;

(I) when the forecast is updated/revised by the first level manager, receiving an updated
or revised forecast from the first level manager, the updated/revised forecast being either a
change in the forecast or a comment attached to the forecast to explain/justify the forecast and
the risk, or a combination of a change in the forecast and a comment attached to the forecast to
explain/justify the forecast;

(J) iteratively revising the forecast by the forecaster and/or the first level manager until
the risk based on trust is determined to be within acceptable limits, and then communicating the
forecast including any updates/revisions to the forecast to the executive manager, the
communicating of the trust factor reviewed and possibly updated/revised forecast to the
executive manager representing a commitment of the first level manager to the forecast;

(K) analyzing the committed forecast using the trust factor, including reviewing the
forecast value(s), the trust information, and the identified risk;

(L) determining that the committed forecast is unacceptable for a reason, the reason being
one or a combination of two or more selected from (i) the forecast is not within an acceptable
forecast value range for the forecast event , (ii) the risk profile is unacceptable;

(M) if the committed forecast from the first level manager is unacceptable, then

communicating the forecast with executive feedback including executive manager feedback
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comments, to the first level manager for updating/revision by the first level manager and/or for
updating/revision by the forecaster; and

(N) if the committed forecast from the first level manager is acceptable then identifying
the executive manager approved forecast as the final forecast that has passed the trust factor

analysis with acceptable trust risk and acceptable performance metric.
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