WHAT IS CLAMMED IS: /

1. A recommendation system for selecting items to recommend/ fthe
recommendation system comprising: /

a candidate generaior operative to generate a ranked set of candidéte items to
reconunend to a target user;

a probabilistic scorer operative to probabilistically vary rafkings of at least
some of the candidate items in the ranked set 1o generate a probubilistically-varied
ranked set of candidate items; and

a candidate filter operative to select, from said prebabilistically-varied ranked
set, a subset of items to present to the user.

2. The recommendation system of Claim 1,/wherein the degree to which the
probabilistic scorer probabilistically varies the rankipg of a candidate jtem depends on a
number of identified reasons for recommending the ¢andidate item to the target user.

3. The recommendation system of @laim 2, wherein probabilistic scorer causes
candidaie items having relatively low numbefs of reasons to be probabilistically varied to a
greater degree than candidate items having/relatively high numbers of reasons.

4, A computer-implemenyéd method of selecting items to recommend, the
method comprising:

generating a rank€d set of candidate items to recommend to a target user;

probabilistically varying rankings of al least some of the ¢candidate items in the
ranked set to genegrate a probabilistically-varied ranked set of candidate items; and

selecting, from sald probabilistically-varied ranked set, a subset of items to
present to {He user.

¢ compuler-implemented method of Claim 4, wherein selecting, from said
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7. The computer-implemented method of Claim 6, wherein the degree to whj

relatively high numbers of reasons.

9. The computer-implemented method of Claim 4,/wherein probabilistically
varying ihe rankings comprises causing candidaic iiems havingAelatively low category scores
to be probabilistically varicd to a greater degree than candjdate items having relatively high
category scores.

10.  The computer-implemented method 4f Claim 4, wherein probabilistically
varying the rankings comprises generating valuesfor at lcast a portion of the candidate items
and adding probabilistic noise to the values.

11. The computer-implemented fnethod of Claim 10, wherein adding probabilistic
noise to the values comprises generatifg a probability distribution corresponding 1o each
vajue, wherein the characteristics of{he probability distribution depend on the corresponding
value.

[2.  The computerimplemented method of Claim 11, further comprising sampling
values from each probability distribution to generate a score for said at least a portion of the
candidate items, whereif the score is responsive to the sampled value.

13.  The fomputer-implemented methed of Claim 4, wherein probabilistically
varying rankings Of at leasi some of the candidate items in the ranked set further comprises
probabilistically varying the rankings to achieve an overlap of 5 to 20 percent of
recommendéd items between recommendation generalion events.

A computer-implemented method of selecling items to recommend, the

comprising:

identifying, for a candidate item, a plurality of reasons for recommending the
candidate item 1o a targel user, each reason corresponding to a different respective

event or sel of evenls recorded in an event history of the user;
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assigning a score to the candidate item responsive to a value probabilistically
selected according fo a probability distnbution, the probability distribution having/at
least one characteristic that depends on the number of said reasons; and

using the score to determine whether to recommend the item to the target user.
15. The computer-implemented method of Claim 14, wherein the af least one
characteristic of the probability distribution comprises entropy.

16.  The computer-implemented method of Claim 13, wherein
probability distribution decreases as the number of reasons increases.
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19.  The computer-implemented method of /Claim 17, wherein the at least one
characteristic of the probability distribution comprfses a standard deviation configured 1o
depend on the number of reasons, and whereiy the score is responsive to the standard
deviation.

20.  The computer-implemented piethod of Claim 14, wherein the score depends
upon strength values associated with specific reasons.

21.  The compuier-implemepled method of Claim 14, further comprising assigning
a negalive feedback score to the ghndidate item, wherein the negative feedback score is

dependent on the number of said yéasons.




24. A computer-implemented method, the method comprising:
assigning initial scores to candidate ilems generated as prelimihary
recommendations to a target user, the initial scores based on a number of/feasons
corresponding to different respective events recorded in an event history ofthe user;
adding probabilistic noise to at least some of the initial scores;
sampling values from a probability distribution that includeé the probabilistic
noise; and
generating adjusted scores for the at least some of fhe candidate items, the
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25.  The computer-implemented method of Clainy 24, wherein sampling values
from a probability distribution that includes the/ probabilistic noise comprises
probabilistically selecting values aceording to a probakilily distribution having at least one
characteristic that depends on the number of sajd reggons.

26.  The computer-implemented method of Claim 24, wherein the probability
distribution is a normal distribution.

27.  The computer-implemented’ method of Claim 26, wherein a mean of the
normal distribution depends on the number of reasons, and wherein the score is responsive to
the mean.

28.  The computer-implemented method of Claim 26, wherein a standard deviation
of the normal distribution dgpends on the number of reasons, and wherein the score is
responsive to the standard deviation,

29.  The computer-implemented method of Claim 24, wherein generating adjusted
scores for at least séme of the candidate items further comprises detenmining a negative

feedback score dependent on the number of reasons.
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What is claimed i1s:

1. A computer-implemented method of selecting items to
recommend, the method comprising:

generating a ranked set of candidate items to recommend to

a target user based at least partly on item selection
actions performed by the target user, the ranked set of
candidate items comprising candidate items and associ-
ated rankings of the candidate items;

subsequent to said generating, probabilistically varying the

rankings of at least some of the candidate items in the
ranked set of candidate items antomatically by a com-
puter to generate a probabilistically-varied ranked set of
candidate items,

said probabilistically varying the rankings comprising

using a pseudo-random number generator to vary the
rankings by an amount that is based at least in part on a
number of the item selection actions performed by the
target user;,

selecting, from said probabilistically-varied ranked set, a

first subset of the candidate items to present to the target
user; and

subsequent to said selecting, repeating at least said proba-

bilistically varymng the rankings and said selecting to
thereby select a second subset of the candidate items to
present to the target user, wherein the second subset of
the candidate items comprises one or more items that are
not members of the first subset of the candidate items.

2. The computer-implemented method of claim 1, wherein
selecting, from said probabilistically-varied ranked set of
candidate items, the first subset of the candidate items to
present to the user comprises selecting a most-highly ranked
subset of items.

3. The computer-implemented method of claim 1, wherein
atleast some of the candidate items are associated with one or
more identified reasons for being recommended to the target
user.
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4. The computer-implemented method of claim 3, wherein
the amount which the ranking of a candidate item is proba-
bilistically varied further depends on the number of identified
reasons for recommending the candidate item to the target
user.

5. The computer-implemented method of claim 4, wherein
probabilistically varying the rankings comprises causing can-
didate items having relatively low numbers of reasons to be
probabilistically varied to a greater degree than candidate
items having relatively high numbers of reasons.

6. The computer-implemented method of claim 1, wherein
probabilistically varying the rankings comprises causing can-
didate items having relatively low category scores to be

probabilistically varied to a greater degree than candidate
items having relatively high category scores.

7. The computer-implemented method of claim 1, wherein
probabilistically varying the rankings comprises generating
values for at least a portion of the candidate items and adding
probabilistic noise to the values.

8. The computer-implemented method of claim 7, wherein
adding probabilistic noise to the values comprises generating
a probability distribution corresponding to each value,
wherein the characteristics of the probability distribution
depend on the corresponding value.

9. The computer-implemented method of claim 8, further
comprising sampling values from each probability distribu-
tion to generate a score for said at least a portion of the
candidate items, wherein the score is responsive to the
sampled value.

10. The computer-implemented method of claim 1,
wherein probabilistically varying rankings of at least some of
the candidate items in the ranked set further comprises proba-
bilistically varying the rankings to achieve a target overlap
value of same recommended items between the first and
second subsets.
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11. The computer-implemented method of claim 1,
wherein said generating, said probabilistically varying, and
said selecting are implemented by one or more machines.

12. A computer-implemented method of selecting items to
recommend, the method comprising:

by a computer system comprising computer hardware:

identifying items selected from an electronic catalog by
a target user,
for each of the identified items, selecting associated
items from a table of associated items to produce a set
of candidate recommendations, said selecting com-
prising providing an initial score for each candidate
recommendation;
for each of the candidate reconumendations,
identifying a number of the item selections made by
the target user that resulted in the candidate recom-
mendation being selected {rom the table of associ-
ated items, and
calculating a new score for the candidate recommen-
dation using a value selected from a probability
function, the probability function configured to
provide the value based at least partly on the iden-
tified number of item selections, wherein the prob-
ability function at least uses a pseudo-random num-
ber generator to calculate the new score;
outputting a first subset of the candidate recommenda-
tions for presentation to the target user, each of the
candidate recommendations being ranked in the out-
put according to the new score for that candidate
recommendation; and
subsequent to said outputting, repeating at least said
calculating the new score for each of the candidate
recommendations and said outputting to thereby out-
put a second subset of the candidate recommenda-
tions, wherein the second subset of the candidate rec-
ommendations comprises at least some different
items from the first subset of the candidate recom-
mendations.
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13. The computer-implemented method of claim 12,
wherein the at least one characteristic of the probability func-
tion comprises entropy.

14. The computer-implemented method of claim 13,
wherein the entropy of the probability function decreases as
the number of reasons increases.

15. The computer-implemented method of claim 12,
wherein the probability function is a normal distribution.

16. The computer-implemented method of claim 15,
wherein the probability function 1s further configured to pro-
vide the value based at least partly on a mean configured to
depend on the number of item selections.

17. The computer-implemented method of claim 15,
wherein the probability function is further configured to pro-
vide the value based at least partly on a standard deviation
configured to depend on the number of item selections.

18. The computer-implemented method of claim 12,
wherein the new scores depend upon strength values associ-
ated with specific item selections.

19. The computer-implemented method of claim 12,
wherein calculating the new score for the candidate recom-
mendation further comprises assigning negative feedback
score to the candidate recommendation, wherein the negative
feedback score is dependent on the number of said item
selections.

20. The computer-implemented method of claim 19,
wherein calculating the new score for the candidate recom-
mendation further comprises determining one or more cat-
egory scores responsive to the number of item selections in
one or more categories selected from the group of a purchase
history category, an unbought interests category, and a recent
activity category.

21. The computer-implemented method of claim 20,
wherein calculating the new score for the candidate recom-
mendation further comprises combining the one or more cat-
egory scores and the negative feedback score.

-30-



22. The computer-implemented method of claim 12,
wherein said identifying, said assigning, and said using are
implemented automatically by one or more computer proces-
SOrS.

23. A recommendation engine for selecting items to rec-
ommend, the recommendation engine comprising:

a computer system comprising one or more processors,

said computer system programmed to implement:

a candidate generator configured to:
generate a ranked set of candidate items to recom-

mend to a target user, the ranked set of candidate
items comprising candidate items and associated
rankings of the candidate items;

a probabilistic scorer configured to, subsequent to the
candidate generator generating the ranked set of can-
didate items, probabilistically vary the rankings of at
least some of the candidate items in the ranked set of
candidate items to generate a probabilistically-varied
ranked set of candidate items, the probabilistic scorer
configured to probabilistically vary the rankings by at
least using a pseudo-random number generator to
vary the rankings by an amount based at least in part
on one or more item selection actions performed by
the target user; and

a candidate filter configured to select, from said proba-
bilistically-varied ranked set, a first subset of the can-
didate items to present to the user;

wherein the probabilistic scorer is further configured to
probabilistically vary the rankings of at least some of
the candidate items a second time to generate a second
probabilistically-varied ranked set of candidate items,
and wherein the candidate filter is further configured
to select a second subset of the second probabilisti-
cally-varied ranked set of candidate items to present
to the user, wherein the second subset comprises at
least some different items from the first subset of the
candidate items.
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24. The recommendation engine of claim 23, wherein the
degree to which the probabilistic scorer probabilistically var-
ies the ranking of a candidate item depends on a number of
identified reasons for recommending the candidate item to the
target user.

25. The recommendation engine of claim 24, wherein
probabilistically varying the rankings comprises causing can-
didate items having relatively low numbers of reasons to be
probabilistically varied to a greater degree than candidate
items having relatively high numbers of reasons.

26. A method for varying recommendations presented to
users, the method comprising:

by a computer system comprising computer hardware:

selecting items as candidates for recommendation to a
target user;

ranking the 1tems using a recommendation process that
depends at least in part on item selection actions pet-
formed by the target user, the rankings configured to
estimate an optimal order for presenting the items as
recommendations for the target user;

varying the rankings of the items to produce varied rank-
ings by at least using a probabilistic function that
depends at least in part on the item selection actions
performed by the target user so as to estimate a less
optimal order for presenting the items to the target
user, the probabilistic function being implemented at

least 1n part by a pseudo-random number generator,
such that some of the rankings are increased for some
of the items and other of the rankings are decreased
for other of the items;
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outputting a first subset of the items as a most highly-
ranked subset of the items according to the varied
rankings as additional recommendations for presen-
tation to the target user; and

subsequent to said outputting, repeating said selecting,
ranking, varying, and outputting, based on the same
item selection actions performed by the target user, to
thereby output a second subset of the items to recom-
mend to the target user, the second subset of items
comprising at least some different items from the first
subset of items.

27. The method of claim 26, wherein said varying the
rankings comprises adjusting the rankings based at least in
part on a number of item selections performed by the target
user.

28. The method of claim 27, wherein said varying the
rankings comprises increasing ranking variability when the
number of item selections 1s relatively higher and decreasing
the ranking variability when the number of item selections is
relatively lower.
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