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rence and strengths of association can be moderately to
highly inaccurate, even producing false positives (Type I
Error) and false negatives (Type I Error), where a false posi-
tive is the mistaken identification of an attribute association
that actually does not exist (or does not exist differentially in
one population relative to another) and a false negative is a
failure to identify an attribute association that actually does
exist (or exists differentially in one population relative to
another).

[0259] For the methods disclosed herein, it is possible to
minimize error and noise by ensuring that accurate (unbiased)
attribute data are provided to the methods and that represen-
tative populations of individuals are used as the basis for
creating attribute combination databases. It is anticipated that
some degree of inaccuracy of input data will be present. The
following disclosure indicates sources of error and noise and
ways to identify, avoid and compensate for inaccurate
attribute data and unrepresentative populations.

[0260] Selection bias is a major source of error and refers to
bias that results from using a population of individuals that
are not representative of the population for which results and
predictions are desired. For example, if a query for attribute
combinations that predispose an individual to becoming a
professional basketball player is entered against an attributes
combination dataset that was created with an over-represen-
tation of professional basketball players relative to the gen-
eral population, then smaller attribute combinations that are
associated with both professional basketball players and indi-
viduals that are not professional basketball players will
receive artificially inflated statistical strengths of association
with the query attribute, giving a false impression that one
needs fewer predisposing attributes than are actually required
to achieve the goal with a high degree of probability. Selec-
tion bias is largely under the control of those responsible for
collecting attribute profiles for individuals of the population
and creating datasets that contain that information. Selecting
a misrepresentative set of individuals will obviously result in
selection bias as discussed above. Sending questionnaires to
a representative set of individuals but failing to receive com-
pleted questionnaires from a particular subpopulation, such
as a very busy group of business professionals who failed to
take time to fill out and return the questionnaire, will also
result in selection bias if the returned questionnaires are used
to complete a database without ensuring that the set of
responses are a balanced and representative set for the popu-
lation as a whole. Therefore, in one embodiment, administra-
tors of the methods disclosed herein use a variety of tech-
niques to ensure that appropriate and representative
populations are used so that selection bias is not present in the
attribute profiles and attribute combination datasets used as
input data for the methods.

[0261] Information bias is the second major class of bias
and encompasses error due to inaccuracies in the collected
attribute data. The information bias class comprises several
subclasses including misclassification bias, interview bias,
surveillance bias, surrogate interview bias, recall bias and
reporting bias.

[0262] Misclassification bias refers to bias resulting from
misclassitying an individual as attribute-positive when they
are attribute-negative, or vice-versa. To help eliminate this
type of bias, it is possible to assign a null for an attribute in
circumstances where an accurate value for the attribute can-
not be ensured.
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[0263] Interview bias refers to bias resulting from deriving
attributes from questions or means of information collection
that are not correctly designed to obtain accurate attribute
values. This type of bias is primarily under the control of
those administrators that design and administer the various
modes of attribute collection, and as such, they can ensure
that the means of attribute collection employed are correctly
designed and validated for collecting accurate values of the
targeted attributes.

[0264] Surveillance bias refers to bias that results from
more closely or more frequently monitoring one subpopula-
tion of individuals relative to others, thereby resulting in
collection of more accurate and/or more complete attribute
data for that subpopulation. This is common in cases of indi-
viduals suffering from disease, which results in their constant
and close monitoring by experienced professionals who may
collect more accurate and more complete attribute data about
many aspects of the individual, including trivial, routine and
common attributes that are not restricted to the medical field.
An administrator of the methods disclosed herein can seek to
reduce this bias by either excluding attribute information
obtained as a consequence of surveillance bias or by ensuring
that equivalent attribute information is provided for all mem-
bers of the representative population used for the methods.
[0265] Surrogate interview bias refers to bias that results
from obtaining inaccurate attribute information about an indi-
vidual from a second-hand source such as a friend or relative.
For example, when an individual dies, the only source of
certain attribute information may be from a parent or spouse
of the individual who may have inaccurate perception or
memory of certain attributes of the deceased individual. To
help avoid this type of bias, it is preferable that a surrogate
provider of attribute information be instructed to refrain from
providing attribute values for which they are uncertain and
instead assign a null for those attributes.

[0266] Recall bias refers to enhanced or diminished
memory recall of attribute values in one subpopulation of
individuals versus another. This again may occur in individu-
als that are subject to extreme situations such as chronic
illness, where the individual is much more conscious and
attentive to small details of their life and environment to
which others would pay little attention and therefore not
recall as accurately. This type of bias results from inaccuracy
in self-reporting and can be difficult to detect and control for.
Therefore, to minimize this type of bias, it is recommended
that attempts to collect self-reported data be made over a
period of time in which individuals are aware of attributes that
are being collected and may even keep a record or journal for
attributes that are subject to significant recall bias. Also,
whenever more accurate means than self-reporting can be
used to collect attribute values, the more accurate means
should be used.

[0267] Reporting bias refers to bias resulting from inten-
tional misrepresentation of attribute values. This occurs when
individuals underestimate the value for an attribute or under-
report or fail to report an attribute they perceive as undesirable
or are in denial over, or alternatively, when they overestimate
the value for an attribute or overreport or invent possession of
an attribute they perceive as desirable. For example, individu-
als typically knowingly underestimate the quantity of alcohol
they drink, but overestimate the amount of time they spend
exercising. One approach to encourage accurate self-report-
ing of attribute values can be to allow the individual to control
their attribute profile record and keep their identity masked or
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anonymous in results output or during use of their data by
others, when creating attribute combinations databases for
example. If bias can be determined to exist and quantified at
least in relative terms, another approach can be to use math-
ematical compensation/correction of the attribute value
reported by the individual by multiplying their reported value
by a coefficient or numerical adjustment factor in order to
obtain an accurate value. In one embodiment this type of
adjustment can be performed at the time the data is collected.
In another embodiment this type of adjustment can be per-
formed during conversion and reformatting of data by a data
conversion/formatting engine.

[0268] In one embodiment a data conversion/formatting
engine works toward the removal of biases by the application
of rules which assist in the identification of biased (suspect)
attributes. In one embodiment the rules cause the insertion of
null attributes where the existing attribute is suspect. In an
alternate embodiment, rules are applied to identify suspect
attributes (e.g. overreporting of exercise, underreporting of
alcohol consumption) and corrective factors are applied to
those attributes. For example, ifit is determined that users self
report consumption of alcohol at about % the actual rate
consumed, the rules can, when attributes are suspect, increase
the self-reported attribute by a factor of 1.5-3.0 depending on
how the attribute is believed to be suspect. In large databases
(e.g. health care databases) the size of the database can be
used in conjunction with specific investigations (detailed data
collection on test groups) to help develop rules to both iden-
tify and address biases.

[0269] In an alternate embodiment, actual possession of
attributes and accurate values for self-reported attributes are
determined using a multipronged data collection approach
wherein multiple different inquires or means of attribute col-
lection are used to collect a value for an attribute prone to bias.
One example of this approach is to employ a questionnaire
that asks multiple different questions to acquire the same
attribute value. For example, if one wants to collect the
attribute value for the number of cigarettes a person smokes
each week, a questionnaire can include the following ques-
tions which are designed to directly or indirectly acquire this
information: “how many cigarettes do you smoke each day?”,
“how many packs of cigarettes do you smoke each day?”,
“how many packs of cigarettes do you smoke each week?”,
“how many packs of cigarettes do purchase each day?, each
week?”, “how many cartons of cigarettes do you purchase
each month?”, “how much money do you spend on cigarettes
each day?, each week? each month?”; “how many smoking
breaks do you take at work each day?”. Another example is to
ask a person to self-report how much time they spend exer-
cising and also collect information from their gym that shows
the time they swipe-in and swipe-out with their membership
card. In this way, multiple sources of values for an attribute
can be obtained and the values compared, cross-validated,
deleted, filtered, adjusted, or averaged to help ensure storing
accurate values for attributes.

[0270] In one embodiment the comparison, cross-valida-
tion, deletion, filtering, adjusting and averaging of attribute
values can be performed during conversion and reformatting
of data by a data conversion/formatting engine of the system.
In one embodiment, multiple values obtained for a single
attribute are averaged to obtain a final value for the attribute.
In one embodiment, values for an attribute are discarded
based on discrepancies between multiple values for an
attribute. In one embodiment, one value for an attribute is
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chosen from among multiple values obtained for the attribute
based on a comparison of the multiple values. In an alternate
embodiment, reported values that appear out of an acceptable
range (e.g. statistical outliers) are discarded and the final
attribute value is determined from the remaining reported
values.

[0271] Although calculation of the following mathematical
measures are not performed in the examples presented herein,
statistical measures of confidence including but not limited to
variance, standard deviation, confidence intervals, coeffi-
cients of variation, correlation coefficients, residuals, t values
(e.g., student’s t test, one- and two-tailed t-distributions),
ANOVA, correlation coefficients (e.g., regression coefficient,
Pearson product-moment correlation coefficient), standard
error and p-values can be computed for the results of methods
of'the current invention, the computation of which is known to
those of skill in the art. In one embodiment, these confidence
measures provide a level or degree of confidence in the
numerical results of the methods so that the formal, standard-
ized, legal, ethical, business, economic, medical, scientific, or
peer-reviewable conclusions and decision-making can be
made based on the results. In another embodiment, these
measures are computed and compared for frequencies of
occurrence of attribute combinations during creation of an
attribute combinations database, for example to determine
whether the difference between frequencies of occurrence of
an attribute combination for the query-attribute-positive and
query-attribute-negative groups is statistically significant for
the purpose, in a further embodiment, of eliminating those
attribute combinations that do not have a statistically signifi-
cant difference in frequency of occurrence between the two
populations. Levels of significance and confidence thresholds
can be chosen based on user preference, implementation
requirements, or standards of the various industries and fields
of application.

[0272] Aside from the purposes indicated in the above
methods, the present invention can also be used for investi-
gation of attribute interactions forming the basis for predis-
position. For example, embodiments of the methods can be
used to reveal which attributes have diverse and wide-ranging
interactions, which attributes have subtle interactions, which
attributes have additive effects and which attributes have mul-
tiplicative or exponential synergistic interactions with other
attributes.

[0273] Inoneembodiment, synergistic interactions are par-
ticularly important because they have multiplicative or expo-
nential effects on predisposition, rather than simple additive
effects, and can increase predisposition by many fold, some-
times by as much as 1000 fold. These types of synergistic
interactions are common occurrences in biological systems.
For example, synergistic interactions routinely occur with
drugs introduced into biological systems. Depending on the
circumstances, this synergism can lead to beneficial synergis-
tic increases in drug potency or to synergistic adverse drug
reactions. Synergism also occurs in opportunistic infections
by microbes. Synergism between attributes may also occur in
development of physical and behavioral traits. For example,
cigarette smoking and asbestos exposure are known to syn-
ergize in multiplicative fashion to cause lung cancer. The
same is true for smoking combined with uranium radiation
exposure. Exposure to bacterial aflatoxin ingested via farm
products combined with chronic hepatitis B infection syner-
gistically causes liver cancer. Revealing synergistic interac-
tions can be invaluable for intelligent and efficient targeting
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oftherapies, treatments, training regimens, and lifestyle alter-
ations to either increase or decrease predisposition toward an
attribute of interest in the most rapid and efficient manner.
[0274] FIG. 29A is a representative example of a 3rd
dataset resulting from the method for destiny modification to
determine predisposition of individual #1 of FIG. 14 toward
attribute “W’. In contrast, FIG. 29B is a representative
example of a 3rd dataset for individual #1 resulting from the
method for destiny modification to determine predisposition
toward attribute ‘W’ following elimination of attribute ‘A’
from their attribute profile. By comparing the two datasets, a
before and after look at the predisposition of individual #1
toward having or developing attribute ‘W’ is provided, where
‘before’ refers to the situation in which attribute ‘A’ is still
associated with the individual and ‘after’ refers to the situa-
tion in which attribute ‘A’ is no longer associated with the
individual. From a comparison of these results, not only is the
magnitude of attribute ‘A’ contribution toward predisposition
revealed, but synergistic interactions of other attributes with
attribute ‘A’ are also revealed.

[0275] In the ‘before’ situation shown in FIG. 29A, the
individual possesses the attribute combination ACE. Addition
of association to either attribute I, K or Q alone increases
absolute risk to 1.0. However, in the ‘after’ situation of FIG.
29B where the individual begins with the combination CE,
adding association to either attribute I, K or Q alone has little
or no positive effect on predisposition. This reveals that I, K
and Q require synergism with A to contribute significantly
toward predisposition to query attribute W in this example.
Furthermore, addition of a combination of IQ or IK still has
no positive effect on predisposition in the absence of A. This
indicates that I can synergize with A but not with Q or K.
Interestingly, when the combination KQ is added to the com-
bination CE in the absence of A, absolute risk jumps to 1.0.
This indicates that K and Q can synergize with each other in
the presence of CE, effectively increasing predisposition to a
maximum even in the absence of attribute A.

[0276] Inthevarious embodiments of the present invention,
the question as to how the results are to be used can be
considered in the application of a particular embodiment of
the method of attribute identification. In instances where the
goal is to determine how to reduce predisposition toward an
undesirable attribute for example, then utilizing one embodi-
ment of the method to determine the identity of predisposing
attribute combinations and then proceeding to eliminate an
individual’s association with those attributes is one way to
reduce predisposition toward that attribute. However, one
may also attempt to decrease predisposition by applying an
embodiment of the method to determine those attribute com-
binations that are predisposing toward an attribute that is the
opposite of the undesirable attribute, and then proceed to
introduce association with those attributes to direct predispo-
sition of the individual toward that opposing attribute. In
other words, the attributes that predispose toward a key
attribute may in many cases not be simple opposite of
attributes that predispose to the opposite of the key attribute.
Approaching this from both angles may provide additional
effectiveness in achieving the goal of how to most effectively
modify predisposition toward a key attribute of interest. In
one embodiment both approaches are applied simultaneously
to increase success in reaching the goal of destiny modifica-
tion.

[0277] Confidentiality of personal attribute data can be a
major concern to individuals that submit their data for analy-
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sis. Various embodiments of the present invention are envi-
sioned in which the identity of an individual linked directly or
indirectly to their data, or masked, or provided by privileged
access or express permission, including but not limited to the
following embodiments. In one embodiment the identity of
individuals are linked to their raw attribute profiles. In one
embodiment the identity of individuals are linked directly to
their raw attribute profiles. In one embodiment the identity of
individuals are linked indirectly to their raw attribute profiles.
In one embodiment the identity of individuals are anony-
mously linked to their raw attribute profiles. In one embodi-
ment the identity of individuals are linked to their raw
attribute profiles using a nondescriptive alphanumeric iden-
tifier. In one embodiment the identity of individuals are linked
to the attribute combinations they possess as stored in one or
more datasets of the methods. In one embodiment the linkage
ofiidentity is direct. In one embodiment the linkage of identity
is indirect. In one embodiment the linkage of identity requires
anonymizing or masking the identity of the individual. In one
embodiment the linkage of identity requires use of a nonde-
scriptive alphanumeric identifier.

[0278] Various embodiments of the present invention are
envisioned in which data is made public, or held private, or
provided restricted/privileged access granted upon express
permission and include but are not limited to the following
embodiments. In one embodiment, the identity of attributes
and statistical results produced in the output of the methods
are provided only to the individual whose attribute profile was
accessed for the query. In one embodiment, the identity of
attributes and statistical results produced in the output of the
methods are provided only to the individual that submitted or
authorized the query. In one embodiment, the identity of
attributes and statistical results produced in the output of the
methods are provided only to the individual consumer that
paid for the query. In one embodiment, the identity of
attributes and statistical results produced in the output of the
methods are provided only to a commercial organization that
submitted, authorized or paid for the query. In one embodi-
ment, the identities of attributes in the output results from
methods of the present invention are omitted or masked. In
one embodiment, the identity of attributes can be omitted,
masked or granted privileged access to by others as dictated
by the individual whose attribute profile was accessed for the
query. In one embodiment, the identity of attributes can be
made accessible to a government employee, legal profes-
sional, medical professional, or other professional legally
bound to secrecy. In one embodiment, the identity of
attributes can be omitted, masked or granted privileged access
to by others as dictated by a government employee, legal
professional, or medical professional. In one embodiment,
the identity of attributes can be omitted, masked or granted
privileged access to by others as dictated by a commercial
organization.

[0279] FIG. 30 illustrates a representative computing sys-
tem on which embodiments of the present method and system
can be implemented. With respect to FIG. 30, a Central Pro-
cessing Unit (CPU) 3000 is connected to a local bus 3002
which is also connected to Random Access Memory (RAM)
3004 and disk controller and storage system 3006. CPU 3000
is also connected to an operating system including BIOS
3008 which contains boot code and which can access disk
controller and storage system 3006 to provide an operational
environment and to run an application (e.g. attribute determi-
nation). The representative computing system includes a
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graphics adaptor 3020, display 3030, a wireless unit 3040
(i.e., a data receiver/transmitter device), a network adapter
3050 that can be connected to a LAN 3052 (local area net-
work), and an I/O controller 3010 that can be connected to a
printer 3012, mouse 3014, and keyboard 3016.

[0280] Itwill be appreciated by one of'skill inthe art that the
present methods, systems, software and databases can be
implemented on a number of computing platforms, and that
FIG. 30 is only a representative computing platform, and is
not intended to limit the scope of the claimed invention. For
example, multiprocessor units with multiple CPUs or cores
can be used, as well as distributed computing platforms in
which computations are made across a network by a plurality
of computing units working in conjunction using a specified
algorithm. The computing platforms may be fixed or portable,
and data collection can be performed by one unit (e.g. a
handheld unit) with the collected information being reported
to a fixed workstation or database which is formed by a
computer in conjunction with mass storage. Similarly, a num-
ber of programming languages can be used to implement the
methods and to create the systems disclosed herein, those
programming languages including but not limited to C, Java,
php, C++, perl, visual basic, sql and other languages which
can be used to cause the representative computing system of
FIG. 30 to perform the steps disclosed herein.

[0281] With respect to FIG. 31, the interconnection of vari-
ous computing systems over a network 3100 to realize an
attribute determination system 200, such as that of FIG. 2, is
illustrated. In one embodiment, consumer 210 uses a Personal
Computer (PC) 3110 to interface with the system and more
specifically to enter and receive data. Similarly, clinician 220
uses a workstation 3130 to interface with the system. Genetic
database administrator 230 uses an external genetic database
3150 for the storage of genetic/epigenetic data for large popu-
lations. Historical, situational, and behavioral data are all
maintained on population database 3160. All ofthe aforemen-
tioned computing systems are interconnected via network
3100.

[0282] Inoneembodiment, and as illustrated in FIG. 31, an
attribute determination computing and database platform
3140 is utilized to host the software-based components of
attribute determination system 200, and data is collected as
illustrated in FIG. 2. Once relevant attributes are determined,
they can be displayed to consumer 210, clinician 220, or both.
In an alternate embodiment, the software-based components
of attribute determination system 200 can reside on worksta-
tion 3130 operated by clinician 220. Genetic database admin-
istrator 230 may also maintain and operate attribute determi-
nation system 200 and host its software-based components on
external genetic database 3150. Another embodiment is also
possible in which the software-based components of the
attribute determination system 200 are distributed across the
various computing platforms. Similarly, other parties and
hosting machines not illustrated in FIG. 31 may also be used
to create attribute determination system 200.

[0283] In one embodiment, the datasets of the methods of
the present invention may be combined into a single dataset.
In another embodiment the datasets may be kept separated.
Separate datasets may be stored on a single computing device
ordistributed across a plurality of devices. As such, a memory
for storing such datasets, while referred to as a singular
memory, may in reality be a distributed memory comprising
a plurality of separate physical or virtual memory locations
distributed over a plurality of devices such as over a computer
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network. Data, datasets, databases, methods and software of
the present invention can be embodied on a computer-read-
able media (medium), computer-readable memory (including
computer readable memory devices), and program storage
devices readable by a machine.

[0284] Inoneembodiment, at least a portion of the attribute
data for one or more individuals is obtained from medical
records. In one embodiment, at least a portion of the attribute
data for one or more individuals is accessed, retrieved or
obtained (directly or indirectly) from a centralized medical
records database. In one embodiment, at least a portion of the
attribute data for one or more individuals is accessed or
retrieved from a centralized medical records database over a
computer network.

[0285] The methods, systems, software and databases dis-
closed herein have a number of industrial applications per-
taining to the identification of attributes and combinations of
attributes related to a query attribute; creation of databases
containing the attributes, attribute combinations, strength of
association with the query attribute, and rankings of strength
of association with the query attribute; and use of the identi-
fied attributes, combinations of attributes, and strength of
association of attributes with the query attribute in making a
variety of decisions related to lifestyle, lifestyle modification,
diagnosis, medical treatment, eventual outcome (e.g. des-
tiny), possibilities for destiny modification, and sensitivity
analysis (impact of modification of certain attributes).

[0286] In one embodiment the methods, system, software,
and databases disclosed herein are used as part of a web based
health analysis and diagnostics system in which one or more
service providers utilize pangenetic information (attributes)
in conjunction with physical, situational, and behavioral,
attributes to provide services such as longevity analysis,
insurance optimization (determination of recommended poli-
cies and amounts), and medication impact (e.g., side effect)
analysis. In these scenarios, the methods disclosed herein are
applied using appropriate query attributes to determine such
parameters as the likelihood that the patient will develop or
has a particular disease, or make an inquiry related to likeli-
hood of disease development. In one embodiment, the genetic
sample is mailed to an analysis center, where genetic and
epigenetic sequencing is performed, and the data stored in an
appropriate database. Clinician 220 or consumer 210 of FIG.
2 provides for reporting of other data from which physical,
situational, and behavioral attributes are developed and
stored. A query related to a diagnosis can be developed by
clinician 220 (or other practitioner) and submitted via the
web. Using the methods and algorithms disclosed herein, a
probable diagnosis or set of possible diagnoses can be devel-
oped and presented via the web interface. These diagnoses
can be physical or mental. With respect to the diagnosis of
mental illnesses (mental health analyses), identification of
key behavioral and situational attributes (e.g. financial
attributes, relationship attributes) which may affect mental
health is possible using the present methods, systems, soft-
ware and databases. Risk assessments can be performed to
indicate what mental illnesses consumer 210 may be subject
to, as well as suggesting modifications to behavior or living
environment to avoid those illnesses. For example, a con-
sumer subject to certain types of obsessive disorders might be
advised to change certain behavioral and/or situational
attributes which are associated with that obsessive disorder,
thus decreasing the probability that they will have or exacer-
bate that disorder.
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[0287] With respect to general analysis of medical condi-
tions, the web based system can be used to evaluate insurance
coverage (amounts and types) and provide recommendations
for coverage based on the specific illness risks and attributes
possessed by the consumer, evaluate the impact (or lack
thereof) of lifestyle changes, the impact (i.e., side effects, and
intended benefits) and effectiveness of medications. Such
analyses can also be made in view of predisposition predic-
tions that can indicate probable future development of a dis-
order, thereby allowing preparations for insurance coverage
and therapeutic preventive measures to be taken in advance of
the disorder.

[0288] As previously discussed, the system can be used for
web based strength and weakness identification, by allowing
the consumer or clinician to query the system to assess the
probability that an individual has a particular strength or
weakness. In one embodiment, parents query the system to
determine if their child (from which a biological sample was
taken) will have particular strengths (e.g. music or sports) and
what behavioral attributes should be adopted to maximize the
probability of success at that endeavor, assuming a “natural
talent” can be identified through the combinations of
attributes associated with that endeavor. Various service pro-
viders, including genetic and epigenetic profiling entities, can
interact with the system over a network (e.g., the internet) and
allow the consumer or clinician to interact with the system
over a network through a web-based interface to obtain the
destiny or attribute information.

[0289] In one embodiment a web based goal achievement
tool is presented in which the consumer enters one or more
goals, and the system returns modifiable attributes which
have been identified using the aforementioned analysis tools,
indicating how the consumer can best obtain the desired
goal(s) given their pangenetic, physical, situational, and
behavioral makeup.

[0290] Inone embodiment, potential relationship/life/mar-
riage partners are located based on the pangenetic, physical,
situational, and behavioral attributes of those individuals, as
measured against an attribute model of a suitable partner
developed for the consumer. The attribute model of the suit-
able partner can be developed using a number of techniques,
including but not limited to, modeling of partner attributes
based on attributes of individuals with which the individual
has had previous successful relationships, determination of
appropriate “complementary” attributes to the consumer
based on statistical studies of individuals with similar
attributes to the consumer who are in successful relationships
and examination of their partner’s attributes (determination
of appropriate complementary attributes), and an ab initio
determination of appropriate partner attributes. Once the
attribute model for the most suitable potential partner has
been developed, a database containing pangenetic, physical,
situational and behavioral attribute data for potential partners
for the consumer can be searched for the purpose of partner
identification. In an alternate embodiment a consumer indi-
cates persons they believe have suitable partner qualities
including physical attraction (based on photos or video seg-
ments) as well as attributes described in profiles associated
with the persons and their photos. In one embodiment the
system uses genetic and epigenetic information associated
with those individuals to create a subpopulation of individu-
als which the consumer believes they are attracted to, and
examines a variety of data associated with that subpopulation
(e.g., all available attribute data including genetic and epige-
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netic data) to determine attributes that are indicative of desir-
ability to that consumer. In one embodiment the system uses
those attributes to locate more individuals that could be
potentially of interest to the consumer and presents those
individuals to the consumer as potential partners.

[0291] Although the aforementioned methods, systems,
software and databases have been disclosed as incorporating
and utilizing pangenetic, physical, situational and behavioral
data, embodiments not utilizing pangenetic information are
possible, with those embodiments being based solely on
physical, situational and behavioral data. Such embodiments
can be utilized to accomplish the tasks disclosed above with
respectto the analysis of biological systems, as well as for the
analysis of complex non-living systems which contain a mul-
titude of attributes. As an example, a non-biological applica-
tion of the methodology and systems disclosed herein would
be for the analysis of complex electrical or electrical-me-
chanical systems in order to identify probable failure mecha-
nisms (e.g. attributes leading to failure) and as such increase
reliability through the identification of those failure-associ-
ated attributes. Additionally, the aforementioned embodi-
ments are based on the use of information from multiple
attribute categories. Embodiments in which attribute infor-
mation from a single attribute category (pangenetic, behav-
ioral, physical, or situational) can be used in circumstances
where attributes from a single category dominate in the devel-
opment of a condition or outcome.

[0292] Embodiments of the present invention can be used
for a variety of methods, databases, software and systems
including but not limited to: pattern recognition; feature
extraction; binary search trees and binary prediction tree
modeling; decision trees; neural networks and self-learning
systems; belief networks; classification systems; classifier-
based systems; clustering algorithms; nondeterministic algo-
rithms (e.g., Monte Carlo methods); deterministic algo-
rithms; scoring systems; decision-making systems; decision-
based training systems; complex supervised learning
systems; process control systems; chaos analysis systems;
interaction, association and correlation mapping systems;
relational databases; navigation and autopilot systems; com-
munications systems and interfaces; career management; job
placement and hiring; dating services; marriage counselling;
relationship evaluation; animal companion compatibility
evaluation; living environment evaluation; disease and health
management and assessment; genetic assessment and coun-
selling; genetic engineering; genetic linkage studies; genetic
screening; genetic drift and evolution discovery; ancestry
investigation; criminal investigation; forensics; criminal pro-
filing; psychological profiling; adoption placement and plan-
ning; fertility and pregnancy evaluation and planning; family
planning; social services; infrastructure planning; species
preservation; organism cloning; organism design and evalu-
ation; apparatus design and evaluation; invention design and
evaluation; clinical investigation; epidemiological investiga-
tion; etiology investigation; diagnosis, prognosis, treatment,
prescription and therapy prediction, formulation and deliv-
ery; adverse outcome avoidance (i.e. prophylaxis); data min-
ing; bioinformatics; biomarker development; physiological
profiling; rational drug design; drug interaction prediction;
drug screening; pharmaceutical formulation; molecular mod-
eling; xenobiotic side-effect prediction; microarray analysis;
dietary analysis and recommendation; processed foods for-
mulation; census evaluation and planning; population
dynamics assessment; ecological and environmental preser-
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vation; environmental health; land management; agriculture
planning; crisis and disaster prediction, prevention, planning
and analysis; pandemic and epidemic prediction, prevention,
planning and analysis; weather forecasting; goal formulation
and goal achievement assessment; risk assessment; formulat-
ing recommendations; asset management; task management;
consulting; marketing and advertising; cost analysis; busi-
ness development; economics forecasting and planning;
stock market prediction; lifestyle modification; time manage-
ment; emergency intervention; operational/failure status
evaluation and prediction; system failure analysis; optimiza-
tion analysis; architectural design; and product appearance,
ergonomics, efficiency, efficacy and reliability engineering
(i.e., product development).

[0293] The embodiments of the present invention may be
implemented with any combination of hardware and soft-
ware. If implemented as a computer-implemented apparatus,
the present invention is implemented using means for per-
forming all of the steps and functions disclosed above.
[0294] The embodiments of the present invention can be
included in an article of manufacture (e.g., one or more com-
puter program products) having, for instance, computer
usable media. The media has embodied therein, for instance,
computer readable program code means for providing and
facilitating the mechanisms of the present invention. The
article of manufacture can be included as part of a computer
system or sold separately.

[0295] While specific embodiments have been described in
detail in the foregoing detailed description and illustrated in
the accompanying drawings, it will be appreciated by those
skilled in the art that various modifications and alternatives to
those details could be developed in light of the overall teach-
ings of the disclosure and the broad inventive concepts
thereof. It is understood, therefore, that the scope of the
present invention is not limited to the particular examples and
implementations disclosed herein, but is intended to cover
modifications within the spirit and scope thereof as defined by
the appended claims and any and all equivalents thereof.

1. A computer based method for determining an insurance
plan for an individual, comprising:

a) receiving a query for determining an insurance plan for

an individual;

b) accessing an attribute profile associated with the indi-
vidual, the attribute profile comprising pangenetic and
non-pangenetic attributes;

¢) accessing a database containing a set of attribute com-
binations associated with a set of insurance plans, each
attribute combination containing at least one pangenetic
attribute;

d) determining one or more insurance plans for the indi-
vidual based on at least one comparison of the attribute
profile with the set of attribute combinations; and

e) transmitting the determination as output.

2. The computer based method of claim 1, wherein the
transmitting in step (e) is to at least one destination selected
from the group consisting of a user, a database, a dataset, a
computer readable memory, a computer readable medium, a
computer processor, a computer network, a printout device, a
visual display, and a wireless receiver.

3. The computer based method of claim 1, wherein step (d)
further comprises identifying, from the set of attribute com-
binations, one or more attribute combinations which occur in
the attribute profile, and wherein step (e) further comprises
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transmitting as output at least one of the insurance plans
associated with the one or more attribute combinations which
occur in the attribute profile.

4. The computer based method of claim 1, wherein the
database also contains corresponding statistical results which
indicate the strength of association of each of the attribute
combinations with one or more of the insurance plans, and
wherein step (e) further comprises transmitting at least a
portion of the corresponding statistical results as output to
indicate how optimal each of the one or more insurance plans
determined for the individual is.

5. The computer based method of claim 1, wherein the
determination transmitted as output comprises one or more
insurance plans having a strength of association with the
individual that is greater than or equal to a user specified
threshold.

6. The computer based method of claim 1, further compris-
ing:

f) associating the output with the individual and storing the

association.

7. The computer based method of claim 1, wherein the
identity of the individual is masked or anonymized.

8. The computer based method of claim 1, wherein each of
the attribute combinations contains at least one pangenetic
attribute, at least one physical attribute, at least one behavioral
attribute, and at least one situational attribute.

9. A computer based method for determining an insurance
plan for an individual, comprising:

a) receiving a query for determining an insurance plan for

an individual;

b) accessing an attribute profile associated with the indi-
vidual, the attribute profile comprising pangenetic and
non-pangenetic attributes;

¢) accessing a database containing a set of attribute com-
binations associated with a set of optimal insurance plan
attributes associated with other individuals, each of the
attribute combinations containing at least one pange-
netic attribute;

d) identifying, from the set of attribute combinations, one
or more attribute combinations which occur in the
attribute profile; and

e) transmitting as output one or more optimal insurance
plan attributes associated with the one or more attribute
combinations which occur in the attribute profile, to
provide a determination of an insurance plan for the
individual.

10. The computer based method of claim 9, wherein the
database also contains corresponding statistical results which
indicate the strength of association of each of the attribute
combinations with one or more of the optimal insurance plan
attributes, and wherein step (e) further comprises transmitting
at least a portion of the corresponding statistical results as
output to indicate how optimal each of the one or more insur-
ance plans determined for the individual is.

11. A database system for determining an insurance plan
for an individual, comprising:

a) a memory containing:

i) a first data structure containing an attribute profile
associated with the individual, the attribute profile
comprising  pangenetic and  non-pangenetic
attributes;

ii) a second data structure containing a database which
contains a set of attribute combinations associated
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with a set of insurance plans, each attribute combina-
tion containing at least one pangenetic attribute;

b) a processor for:

1) receiving a query for determining an insurance plan
for an individual;

i1) accessing the first data structure;

iii) accessing the second data structure;

iv) determining one or more insurance plans for the
individual based on at least one comparison of the
attribute profile with the set of attribute combinations;
and

v) transmitting the determination as output.

12. The database system of claim 11, wherein part (iv)
further comprises identifying, from the set of attribute com-
binations, one or more attribute combinations which occur in
the attribute profile, and wherein part (v) further comprises
transmitting as output at least one of the insurance plans
associated with the one or more attribute combinations which
occur in the attribute profile.

13. The database system of claim 11, wherein the database
also contains corresponding statistical results which indicate
the strength of association of each of the attribute combina-
tions with one or more of the insurance plans, and wherein
part (v) further comprises transmitting at least a portion of the
corresponding statistical results as output to indicate how
optimal each of the one or more insurance plans determined
for the individual is.

14. A program storage device readable by a machine and
containing a set of instructions which, when read by the
machine, causes execution of a computer based method for
determining an insurance plan for an individual, comprising:

a) receiving a query for determining an insurance plan for
an individual;

b) accessing an attribute profile associated with the indi-
vidual, the attribute profile comprising pangenetic and
non-pangenetic attributes;

¢) accessing a database containing a set of attribute com-
binations associated with a set of insurance plans, each
attribute combination containing at least one pangenetic
attribute;

d) determining one or more insurance plans for the indi-
vidual based on at least one comparison of the attribute
profile with the set of attribute combinations; and

e) transmitting the determination as output.

15. The program storage device of claim 14, wherein step
(d) further comprises identifying, from the set of attribute
combinations, one or more attribute combinations which
occur in the attribute profile, and wherein step (e) further
comprises transmitting as output at least one of the insurance
plans associated with the one or more attribute combinations
which occur in the attribute profile.

16. The program storage device of claim 14, wherein the
database also contains corresponding statistical results which
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indicate the strength of association of each of the attribute
combinations with one or more of the insurance plans, and
wherein step (e) further comprises transmitting at least a
portion of the corresponding statistical results as output to
indicate how optimal each of the one or more insurance plans
determined for the individual is.

17. A computer based method for predicting the longevity
of an individual, comprising:

a) receiving a query for predicting the longevity of an

individual,

b) accessing an attribute profile associated with the indi-
vidual, the attribute profile comprising pangenetic and
non-pangenetic attributes;

¢) accessing a database containing a set of attribute com-
binations associated with a set of longevities, each
attribute combination containing at least one pangenetic
attribute;

d) determining one or more predicted longevities for the
individual based on at least one comparison of the
attribute profile with the set of attribute combinations;
and

e) transmitting the determination as output.

18. The computer based method of claim 17, wherein step
(d) further comprises identifying, from the set of attribute
combinations, one or more attribute combinations which
occur in the attribute profile, and wherein step (e) further
comprises transmitting as output at least one of the longevi-
ties associated with the one or more attribute combinations
which occur in the attribute profile.

19. The computer based method of claim 17, wherein the
database also contains corresponding statistical results which
indicate the strength of association of each of the attribute
combinations with one or more of the longevities, and
wherein step (e) further comprises transmitting at least a
portion of the corresponding statistical results as output to
indicate the potential for the individual to have each of the one
or more predicted longevities determined.

20. The computer based method of claim 17, further com-
prising:

f) receiving a query representing a desire to increase the

longevity of the individual;

g) identifying, from the set of attribute combinations, at
least one attribute combination which is associated with
a higher longevity than was determined for the indi-
vidual and which contains one or more modifiable
attributes that do not occur in the attribute profile of the
individual; and

h) transmitting the one or more modifiable attributes as
output to indicate attributes that can increase the longev-
ity of the individual.
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