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_ What is claimed is:

AIMS

1. A computer-implemented system comprising:
1e or more computers;
ong, or more data storage devices in data communication with the one or more
computers, S¥Qring:
training data repository that includes a first plurality of training data sets
belonging to a cliéyt entity and received over a network from a client computing system;
a plurdity of training functions; and
instructioqs that, when executed by the one or more computers, cause the one
or more computers to perfo{m operations comprising;
generaNpg a plurality of trained predictive models using the plurality
of training functions and the firskplurality of training data sets;
generating axespective effectiveness score for each of the plurality of
trained predictive models, wherein cadh effectiveness score represents an estimation of the
effectiveness of its respective trained predictive model,
selecting a first traindd predictive model for the client entity from
among the plurality of trained predictive modds based on the respective effectiveness scores;

and
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. 2. The computer-implemented system of claim 1, wherein the plurality of trained predictive

odels includes one or more trained updateable predictive models, and wherein the

the respective effectivenes\scores; and
providing access to thd\second trained predictive model to a user authorized by the

client entity to access the second\rained predictive model.

3. The computer-implemented system\pf claim 2, wherein the operations further comprise:

determining, before generating thy retrained updateable predictive model, that at lcast
one of the following conditions is true: (i) & amount of training data in a training data queue
is greater than or cqual to a threshold amount; §i) a predetermined amount of time is recached
or exceeded; or (iii} a request to update the previoysly-trained updateable predictive model is

received.

4. The computer-implemented system of claim 1, whereitNhe operations further comprise:
generating a plurality of new trained predictive mode¥g using the plurality of training
functions and a second plurality of training data sets belonging 14 the client entity;
generating a respective effectiveness score for each of the plurality of new trained
predictive models;
selecting a second trained predictive model for the client entity frdm among
previously-trained predictive models and the plurality of new trained predictiye models based
on the respective effectiveness scores; and
providing access to the second trained predictive model to a user authorized\by the

client cntity to access the sccond trained predictive model.
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5. The computer-implemented system of claim 4, wherein the operations further comprise:
determining, before generating the plurality of new trained predictive models, that at
leadt one of the following conditions is true: (i) a predetermined amount of time is reached

or excygded; or (ii) a request to generate new trained predictive models is received.

6. The computer-implemented system of claim 4, wherein the second plurality of training
data sets inclufes one or more new training data sets and one or more training data sets from

the first plurality f training data scts.

7. The computer-implymented system of claim 4, wherein the second plurality of training
data sets does not include\any of the training data sets included in the first plurality of

training data sets.

8. The computer-implemented system of claim 1, wherein the operations further comprise:
receiving input data and a rejuest for a predictive output using the first trained
predictive model from a computing sysi¢m operable by the uscr;
generating the predictive output usig the input data and the first trained predictive
model; and

providing the predictive output to the cotputing system operable by the user.

9. The computer-implemented system of claim 1, whdgein: generating a plurality of trained
predictive models comprises applying one of the training\functions to one of the training data
scts to generate a set of parameters that form one of the trathed predictive models; and

the operations further comprise:

maintaining the training data repository according to a dath retention policy that
defines rules determining which training data to retain and which tralging data to delete from

the repository.

41




WO 2012/103290 PCT/US2012/022655

10. A computer-implemented method comprising:

receiving a first plurality of training data sets belonging to a client entity from a client
cymputing system over a network;

generating a plurality of trained predictive models using a plurality of training

s and the first plurality of training data sets;

providing acdgss to the first trained predictive model to a user authorized by the client

entity to access the firsNtrained predictive model.

11. The computer-implemented method of claim 10, wherein the plurality of trained
predictive models includes ondor more trained updateable predictive models, and wherein
the method further comprises:
generating a retrained updatdable predictive model using a previously-trained
updateable predictive model, the trainikg function that was used to generate the
previously-trained updateable predictive dodel, and onc or more new training data scts
belonging to the client entity;
generating an effectiveness score for thy, retrained updateable predictive model,
wherein cach cffectiveness score represents an csimation of the effectivencess of its
respective trained predictive model;
selecting a second trained predictive model for We client entity from among the
retrained updatcable predictive model and the plurality ofNrained predictive models bascd on
the respective effectiveness scores; and
providing access to the second trained predictive modelNo a user authorized by the

client entity to access the second trained predictive model.
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12. The computer-implemented method of claim 11, further comprising:

determining, before generating the retrained updateable predictive model, that at least
oRe of the following conditions is true: (i) an amount of training data in a training data queue
is gikater than or equal to a threshold amount; (ii) a predetermined amount of time is reached
or excegded; or (iii) a request to update the previously-trained updateable predictive model is

received.

13. The compyger-implemented method of claim 10, further comprising:

generatiny a plurality of new trained predictive models using the plurality of training
functions and a secdpd plurality of training data sets belonging to the client entity;

generating a rexpective effectiveness score for each of the plurality of new trained
predictive models;

selecting a second tryined predictive model for the client entity from among
previously-trained predictive todels and the plurality of new trained predictive models based
on the respective effectiveness scqres; and

providing access to the secod trained predictive model to a user authorized by the

client entity to access the second traind{ predictive model.

14. The computer-implemented method ofgJaim 13, further comprising:
determining, before generating the plukality of new trained predictive models, that at
least one of the following conditions is true: (i) § predetermined amount of time is reached

or exceeded; or (ii) a request to generate new traindy predictive models is received.

15. The computer-implemented method of claim 13, wh¢rein the second plurality of training
data sets includes one or more new training data sets and dge or more training data sets from

the first plurality of training data sets.

16. The computer-implemented method of claim 13, wherein the Necond plurality of training
data sets does not include any of the training data sets included in thy first plurality of

training data sets.
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17. A computer-readable storage device encoded with a computer program product, the
omputer program product comprising instructions that when executed on one or more

coxputers cause the one or more computers to perform operations comprising:

receiving a first plurality of training data sets belonging to a client entity from a client
computipg system over a network;

geNerating a plurality of trained predictive models using a plurality of training
functions and the first plurality of training data sets;

generatiyg a respective effectiveness score for each of the plurality of trained
predictive models\wherein each effectiveness score represents an estimation of the
effectiveness of its thspective trained predictive model;

selecting a firstNrained predictive model for the client entity from among the plurality
of trained predictive modYs based on the respective effectiveness scores; and

providing access to tRe first trained predictive model to a user authorized by the client

entity to access the first trained\predictive model.

18. The computer-readable storage\device of claim 17, wherein the operations further
comprise:

gencrating a retrained updatcabld\predictive model using a previously-trained
updateable predictive model, the training fynction that was used to generate the
previously-trained updateable predictive modgl, and one or more new training data sets
belonging to the client cntity;

generating an effectivencss score for the réfgained updateable predictive model;

selecting a second trained predictive model foy the client entity from among the
retrained updatcable predictive model and the plurality Rf trained predictive models based on
the respective effectiveness scores; and

providing access to the second trained predictive modgl to a user authorized by the

client entity to access the second trained predictive model.
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19. The computer-readable storage device of claim 18, wherein the operations further
comprise:

determining, before generating the retrained updateable predictive model, that when
at lgast one of the following conditions is true: (i) an amount of training data in a training
data qyeue is greater than or equal to a threshold amount; (ii) a predetermined amount of time
1s reacheq or exceeded; or (iii) a request to update the previously-trained updateable

predictive Wodel 1s received.

20. The computer-readable storage device of claim 17, wherein the operations further
comprise:

generating a Rlurality of new trained predictive models using the plurality of training
functions and a secondylurality of training data sets belonging to the client entity;

genecrating a respestive effectiveness score for each of the plurality of new trained
predictive models;

selecting a second traingd predictive model for the client entity from among

previously-trained predictive modgls and the plurality of new trained predictive models based

21. The computer-readable storage device of laim 20, wherein the operations further
comprise:

determining, before generating the plurality\of new trained predictive models, that at
least one of: (i) a predetermined amount of time is reached or exceeded; or (ii) a request to

generate new trained predictive models is received.

22. The computer-readable storage device of claim 20, whergin the second plurality of
training data sets includes one or more new training data sets ahd one or more training data

sets from the first plurality of training data sets.

23. The computer-readable storage device of ciaim 20, wherein the segond plurality of
training data sets does not include any of the training data sets included I the first plurality
of training data sets,
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CLAIMS

I. A computer-implemented system comprising:
One Or more computers;
one or more data storage devices in data communication with the one or more computers,
storing:
a training data repository that includes client training data comprising a first
plurality of training data sets belonging to a client entity and received over a network;
a plurality of training functions; and
instructions that, when executed by the one or more computers, cause the one or
more computers to perform operations comprising:
generating a plurality of trained predictive models using the plurality of training
functions and a first sample of the client training data;
determining a respective accuracy of each of the plurality of trained predictive
models using a different, second sample of the client training data;
receiving, over the network one or more new training data sets belonging to the client
entity, wherein each of the one or more new training data sets is new relative to the first plurality
of training data sets;
updating the client training data to include the one or more new training data sets;
generating a plurality of new trained predictive models using the plurality of
training functions and a different, third sample of the client training data;
determining, a respective accuracy of each of the plurality of new trained
predictive models using a different, fourth sample of the client training data;
generating a respective effectiveness score for each of the plurality of trained
predictive models and each of the plurality of new trained predictive models using the
determined accuracy of its respective trained predictive model;
receiving, over the network from a client computing system, a first prediction
request and first input data;
selecting a first trained predictive model to service the first prediction request
from among the plurality of trained predictive models and the plurality of new trained
predictive models based on the respective effectiveness scores;
running the first trained predictive model on the first input data to generate a

predictive output; and
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providing, to the client computing system, the predictive output in response to the

first prediction request.

2. The computer-implemented system of claim 1, wherein the plurality of trained predictive
models includes one or more trained updateable predictive models, and wherein the operations
further comprise:

generating a retrained updateable predictive model using a previously-trained updateable
predictive model, the training function that was used to generate the previously-trained
updateable predictive model, and a different, fifth, sample of the client training data;

determining an accuracy of the retrained updateable predictive model using a different,
sixth sample of data of the client training da;ca;

generating an effectiveness score for the retrained updateable predictive model using the
determined accuracy of the retrained updateable predictive model;

receiving a second prediction request and second input data;

selecting a second trained predictive model to service the second prediction request from
among the retrained updateable predictive model and the plurality of trained predictive models
based on the respective effectiveness scores; and

running the second trained predictive model on the second input data in response to the

second prediction request.

3. The computer-implemented system of claim 2, wherein the operations further comprise:
determining, before generating the retrained updateable predictive model, that at least one
of the following conditions is true: (i) an amount of training data in a training data queue is
greater than or equal to a threshold amount; (ii) a predetermined amount of time is reached or
exceeded; or (iii) a request to update the previously-trained updateable predictive model is

received.

4. The computer-implemented system of claim 1, wherein the operations further comprise:
determining, before generating the plurality of new trained predictive models, that at least
one of the following conditions is true: (i) a predetermined amount of time is reached or

exceeded; or (i1) a request to generate new trained predictive models is received.

5. The computer-implemented system of claim 1, wherein the third sample of client training

data includes one or more of the new training data sets and one or more training data sets from
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the first plurality of training data sets.

6. The computer-implemented system of claim 1, wherein the third sample of client training
data does not include any of the training data sets included in the first plurality of training data

sets.

7. The computer-implemented system of claim 1, wherein the operations further comprise:
maintaining the training data repository according to a data retention policy that defines

rules determining which training data to retain and which training data to delete from the

repository based on one or more of the following: respective dates of receipts of the training data

and respective properties of the training data.

8. A computer-implemented method comprising:

receiving, over a network, client training data comprising a first plurality of training data
sets belonging to a client entity;

generating a plurality of trained predictive models using a plurality of training functions
and a first sample of the client training data;

determining a respective accuracy of each of the plurality of trained predictive models
using a different, second sample of the client training data; receiving, over the network one or
more new training data sets belonging to the client entity, wherein each of the one or more new
training data sets is new relative to the first plurality of training data sets;

updating the client training data to include the one or more new training data sets;

generating a plurality of new trained predictive models using the plurality of training
functions and a different, third sample of the client training data;

determining, a respective accuracy of each of the plurality of new trained predictive
models using a different, fourth sample of the client training data;

generating a respective effectiveness score for each of the plurality of trained predictive
models and each of the plurality of new trained predictive models using the determined accuracy
of its respective trained predictive model;

receiving, over the network from a client computing system, a first prediction request and
first input data;

selecting a first trained predictive model to service the first prediction request from
among the plurality of trained predictive models and the plurality of new trained predictive

models based on the respective effectiveness scores;
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running the first trained predictive model on the first input data to generate a predictive
output; and
providing, to the client computing system, the predictive output in response to the first

prediction request.

9. The computer-implemented method of claim 8, wherein the plurality of trained predictive
models includes one or more trained updateable predictive models, and wherein the operations
further comprise:

generating a retrained updateable predictive model using a previously-trained updateable
predictive model, the training function that was used to generate the previously-trained
updateable predictive model, and a different, fifth, sample of the client training data;

determining an accuracy of the retrained updateable predictive model using a different,
sixth sample of data of the client training data;

generating an effectiveness score for the retrained updateable predictive model using the
determined accuracy of the retrained updateable predictive model;

receiving a second prediction request and second input data;

selecting a second trained predictive model to service the second prediction request from
among the retrained updateable predictive model and the plurality of trained predictive models
based on the respective effectiveness scores; and

running the second trained predictive model on the second input data in response to the

second prediction request.

10. The computer-implemented method of claim 9, further comprising:

determining, before generating the retrained updateable predictive model, that at least one
of the following conditions is true: (i) an amount of training data in a training data queue is
greater than or equal to a threshold amount; (ii) a predetermined amount of time is reached or
exceeded; or (iii) a request to update the previously-trained updateable predictive model is

received.

11. The computer-implemented method of claim 8, further comprising;
determining, before generating the plurality of new trained predictive models, that at least
one of the following condttions is true: (i) a predetermined amount of time is reached or

exceeded; or (ii) a request to generate new trained predictive models is received.
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12. The computer-implemented method of claim 8, wherein the third sample of client training
data includes one or more new training data sets and one or more training data scts from the first

plurality of training data sets.

13. The computer-implemented method of claim 8, wherein the third sample of client training
data does not include any of the training data sets included in the first plurality of training data

sets.

14. A computer-readable storage device encoded with a computer program product, the
computer program product comprising instructions that when executed on one or more computers
cause the one or more computers to perform operations comprising:

receiving, over a network, client training data comprising a first plurality of training data
sets belonging to a client entity;

generating a plurality of trained predictive models using a plurality of training functions
and a first sample of the client training data;

determining a respective accuracy of each of the plurality of trained predictive models
using a different, second sample of the client training data;

receiving, over the network one or more new training data sets belonging to the client
entity, wherein each of the one or more new training data sets is new relative to the first plurality
of training data sets;

updating the client training data to include the one or more new training data sets;

generating a plurality of new trained predictive models using the plurality of training
functions and a different, third sample of the client training data;

determining, a respective accuracy of each of the plurality of new trained predictive
models using a different, fourth sample of the client training data;

generating a respective effectiveness score for each of the plurality of trained predictive
models and each of the plurality of new trained predictive models using the determined accuracy
of its respective trained predictive model;

receiving, over the network from a client computing system, a first prediction request and
first input data;

selecting a first trained predictive model to service the first prediction request from
among the plurality of trained predictive models and the plurality of new trained predictive

models based on the respective effectiveness scores;
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running the first trained predictive model on the first input data to generate a predictive
output; and
providing, to the client computing system, the predictive output in response to the first

prediction request.

15. The computer-readable storage device of claim 14, wherein the plurality of trained
predictive models includes one or more trained updateable predictive models, and wherein the
operations further comprise:

generating a retrained updateable predictive model using a previously-trained updateable
predictive model, the training function that was used to generate the previously-trained
updateable predictive model, and a different, fifth, sample of the client training data;

determining an accuracy of the retrained updateable predictive model using a different,
sixth sample of data of the client training data;

generating an effectiveness score for the retrained updateable predictive model using the
determined accuracy of the retrained updateable predictive model,

receiving a second prediction request and second input data; selecting a second trained
predictive model to service the second prediction request from among the retrained updateable
predictive model] and the plurality of trained predictive models based on the respective
effectiveness scores; and

running the second trained predictive model on the second input data in response to the

second prediction request.

16. The computer-readable storage device of claim 15, wherein the operations further
comprise:

determining, before generating the retrained updateable predictive model, that when at
least one of the following conditions is true: (i) an amount of training data in a training data
queue 1s greater than or equal to a threshold amount; (ii) a predetermined amount of time is
reached or exceeded; or (iii) a request to update the previously-trained updateable predictive

model is received.

17. The computer-readable storage device of claim 14, wherein the operations further
comprise:
determining, before generating the plurality of new trained predictive models, that at least

one of: (1) a predetermined amount of time is reached or exceeded; or (ii) a request to generate
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new trained predictive models is received.

18. The computer-readable storage device of claim 14, wherein the third sample of client
training data includes one or more new training data sets and one or more training data sets from

the first plarality of training data sets,

19. The computer-readable storage device of claim 14, wherein the third sample of client
training data does not include any of the training data sets included in the first plurality of training

data sets.

20. The computer-implemented system of claim 1, wherein the operations further comprise:
determining a respective resource usage for running each of the plurality of trained
predictive models; and
generating a respective effectiveness score for each of the plurality of trained predictive

models using its respective determined resource usage.

21. The computer-implemented method of claim 8, wherein the method further comprises:
determining a respective resource usage for running each of the plurality of trained
predictive models; and
generating a respective effectiveness score for each of the plurality of trained predictive

models using its respective determined resource usage.

22. The computer-readable storage device of claim 14, wherein the operations further
comprise:

determining a respective resource usage for running each of the plurality of trained
predictive models; and

generating a respective effectiveness score for each of the plurality of trained predictive

models using its respective determined resource usage.
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