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Method, system, and a controller are provided for a selection
service recommending or providing access to goods or ser-
vice items to a consumer. A set of available items is identified,
at least some of which require payment to item-providers for
access. A measure of likely enjoyment of each available item
by the consumer is predicted, and a measure of value for
money of each available item for the consumer is calculated.
Access to items is provided to the consumer that will repre-
sent good value for money.
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METHOD, SYSTEM AND CONTROLLER FOR
PROVIDING GOODS AND/OR SERVICES TO
CONSUMERS

[0001] This application is a continuation of U.S. patent
application Ser. No. 13/321,822, filed Jan. 20,2012, now U.S.
Pat. No. 8,473,368, issued Jun. 25, 2013, which is a 371 of
International Application No. PCT/AU2010/001744, filed
Dec. 23, 2010, which claims the benefit of Australian Appln.
No. 2009906294, filed Dec. 24, 2009, the contents of all
incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to a computerized
method, system and controller for providing goods and/or
services to consumers, in particular but not limited to recom-
mending or providing access to media items to consumers.

BACKGROUND OF THE INVENTION

[0003] Recommendation systems for matching goods and/
or services to the preferences of consumers are well known
and widely used in internet-based provision of media items.
Applications include books, songs, videos and other media
items or non-media goods or services such as auctioning,
introduction, cars, and houses. Typically such systems rely on
matching characteristics of available items with characteris-
tics desired by the consumer. The complexity of such recom-
mendation systems varies widely, from simple search engines
based on user specified tags to systems that match based on
derived descriptors provided by examples.

[0004] Where items are offered at different prices, typically
the price is displayed as additional information and plays no
part in the recommendation, other than possibly being
selected as an allowable price range by the consumer.
[0005] There is no account taken in prior art systems of the
need to match consumers with items that will present value
for money having regard to the preferences of the consumer.

SUMMARY OF THE INVENTION

[0006] According to a first aspect of the invention there is
provided a method of a selection service recommending or
providing access to goods or service items to a consumer,
comprising the steps of:

[0007] identifying a set of available items at least some of
which require payment to item providers for access;

[0008] predicting a measure of likely enjoyment of each
available item by the consumer;

[0009] calculating a measure of value for money of each
available item for the consumer;

[0010] recommending or providing access to items to the
consumer that will represent good value for money.

[0011] In one embodiment the items comprise digital
media items to be accessed over a network.

[0012] In one embodiment the item providers comprise
authors, creators or producers of media items.

[0013] Inone embodiment there are a plurality of consum-
ers, each of which pays the service to receive access to media
items. The consumers may pay a periodical fee to receive the
access to media items. The media item providers may be paid
by the service on the basis of each consumer use of the media
item.

[0014] Inone embodiment the step of predicting a measure
of likely enjoyment of each available item by the consumer
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comprises calculating a closeness of fit of each available item
with example items or categories enjoyed by the consumer.
The example items or categories may be specified by the
consumer or deduced by past consumer behaviour.

[0015] Inoneembodimentthe step of calculating a measure
of value for money of each available item for each consumer
comprises

[0016] calculating a value of each available item for each
consumer at least on the basis of the measure of likely enjoy-
ment; and

[0017] comparing the value withany said payment required
for access.
[0018] In one embodiment the step of recommending or

providing access to items to the consumer that will represent
good value for money comprises:

[0019] selecting items whose value exceeds any said pay-
ment required for access;

[0020] recommending or providing access to the selected
items on a per use frequency basis that depends on the excess
value.

[0021] In one embodiment the method further comprises
the step of adjusting a payment to be made per use of at least
one of the available items so as to increase a total amount paid
in respect of said item.

[0022] In some embodiments the items may be songs that
access to which is provided by the service in a playlist.
[0023] According to a second aspect of the invention there
is provided a system for enabling a selection service to rec-
ommend or provide access to goods or service items to a
consumer, comprising:

[0024] an interface for the consumer to access the items;
[0025] an available item identifier for identifying a set of
available items at least some of which require payment to item
providers for access;

[0026] a likely enjoyment predictor for predicting a mea-
sure of likely enjoyment of each available item by the con-
sumer;

[0027] a value for money calculator for calculating a mea-
sure of value for money of each available item for each
consumer; and

[0028] an access decider for recommending or providing
access to items to the consumer that will represent good value
for money.

[0029] According to a third aspect of the invention there is
provided a controller for enabling a selection service to rec-
ommend or provide access to media items to a consumer over
an interface, comprising:

[0030] an available item identifier for identifying a set of
available items at least some of which require payment to item
providers for access;

[0031] a likely enjoyment predictor for predicting a mea-
sure of likely enjoyment of each available item by the con-
sumer;

[0032] a value for money calculator for calculating a mea-
sure of value for money of each available item for each
consumer; and

[0033] an access decider for recommending or providing
access to items to the consumer that will represent good value
for money.

[0034] According to a fourth aspect of the invention there is
provided computer program code which when executed by a
computing device causes the computing device to implement
the method of the first aspect of the invention.
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[0035] According to a fifth aspect of the invention there is
provided a computer readable medium comprising the pro-
gram code of the fourth aspect of the invention.

[0036] According to a sixth aspect of the invention there is
provided a data signal comprising the computer program
code of the fourth aspect of the invention.

BRIEF DESCRIPTION OF DRAWINGS

[0037] FIG. 1 is a block diagram of an example system of
the current invention, applied to the provision of media items;

[0038] FIG. 2 shows a flow diagram for the method of
current invention as applied to media items.

DETAILED DESCRIPTION OF EMBODIMENTS

[0039] Referring to the drawings, there is shown various
aspects of a system, controller and method according to an
embodiment of the invention.

[0040] The system may take a number of different forms. In
a preferred form, the system is provided on a server commu-
nicating with consumers and item providers over the internet.

[0041] Referring now to FIG. 1, the core components at the
broadest level of the system 10 as applied to media items are
a media selection controller 30 in communication with data
memory 40, all or part of which may be remotely located.
Media selection controller 30 is in data communication with
media item providers 500 and at least one (most commonly
many) consumers via each consumer’s interface 20.

[0042] Media selection controller 30 contains available
media item identifier 310 for identifying a set of available
media items at least some of which require payment to media
item providers 500 for access, typically a price per play if the
media item is a song. Media item identifier may comprise for
example a web interface where providers 500 may register
their interest and their media items. Media selection control-
ler 30 also contains likely enjoyment predictor 320 that pre-
dicts a measure of likely enjoyment of each of the available
media items by the or each consumer. This is performed by
consulting consumer data table 424 which may contain
examples of media items preferred by the or each consumer,
and comparing those data with descriptor table 422 which
contains characteristics of each media item held in the media
item database 420. Closeness of fit to the descriptors is used
to predict the likely enjoyment. Many possible measures can
be contemplated and trialled and are within the scope of the
invention.

[0043] Media selection controller 30 also contains value for
money calculator 330 which calculates a measure of value for
money of each available media item for the or each consumer.
This is typically performed calculating a monetary value for
access to the media item from the measure of likely enjoy-
ment and other parameters. Such other parameters may
include reference to a total purchasing budget of the service
and the total anticipated number of accesses that may need to
be purchased by the service.

[0044] Media selection controller 30 also contains access
decider 330 that finally decides which media items to provide
or recommend to the consumer that will represent good value
for money. This may include random selection with weighted
probabilities depending on how much the value for money
exceeds price.
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Example Playlist System

[0045] In this example the consumer pays a set periodical
subscription fee per month for access to a music selection
service.

[0046] In return for the subscription fee the consumer can
play songs from an internet-accessible library purchased by
the service from music providers. The consumer may be able
to manually select songs but also is provided an automati-
cally-generated playlist that is determined based on the con-
sumer’s preferences. In this example, the service pays a price
per play to each music provider.

[0047] As is known in the art, the consumer can select a
plurality of songs and the system can recommend similar
music.

[0048] Typically, such recommendations are based on
accumulated data on the songs enjoyed by the consumer
compared with the songs enjoyed by other consumers, result-
ing in a recommendation that “people who enjoyed this also
enjoyed that”. Less commonly, predictions are made based on
native audio qualities to find inherently similar music.

[0049] Inthe current example of the invention, native quali-
ties or a combination of native qualities and other consumer
preferences are used to find similar music when the consumer
clicks a button that says “find music like this”.

[0050] When any music is played, the consumer has the
option of clicking “more of this” or “less of this” buttons. If a
song is played many times per month, it is assumed that the
consumer currently prefers this song over others.

[0051] Both of these data indicates to the system a con-
sumer rating for the played music.

[0052] Based on this information and other consumer
behaviours it is possible to predict how many songs a con-
sumer will listen to per month from the library, and across
which kind of songs they typically are spread.

[0053] Inthe current example, we incorporate pricing into
a recommendation system so that it can recommend media
items that are good value for money as well as likely to appeal
to the consumer.

[0054] In this example, each consumer defines an example
“playlist” by selecting a number of songs similar to the one
they wish to hear, and/or by specifying a number of param-
eters (genre, date of release etc). If the consumer defines
examples of more than one playlist, each playlist is treated as
if they came from separate consumers.

[0055] The recommendation system then rates all songs
depending on how well they fit these parameters. In terms of
example songs, the recommendation algorithm may use
native media descriptors and distil these descriptors down to
a manageable set of about 30 descriptors using single value
decomposition (SVD). Example native media descriptors for
images and audio are provided in the references section at the
end of this description. The recommendation algorithms may
provide a rating that relates to a distance in the descriptor
space between each available song and the group of example
songs selected—such as the distance to the closest example
song, or the average distance to all the example songs. A high
rating denotes items that are a small distance—i.e. a good fit;
and a low rating denotes items that are a large distance—i.e.
apoor fit. The result is a rating matrix such as is shown below
in Table 1. Inthis scenario there are 6 consumers and 10 songs
available. This is for illustrative purposes only as in reality
there will be multitudes of uses and available songs.
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TABLE 1

Scenario 1, Ratings Matrix - R

Consumer

Song 1 2 3 4 5 6
1 3.69 145 340 226 3.36 3.80
2 019 235 009 179 229 492
3 334 395 479 390 027 0.78
4 145 069 333 073 3.56 0.16
5 1.68 485 035 394 292 0.75
6 122 137 092 244 285 1.59
7 049 047 031 1.86  3.80 3.05
8 2.8 228 301 376 015 0.95
9 465 408 326 322 144 0.54
10 209 297 371 492 1.02 0.09
Total ~ 21.65 2446  23.16  28.83  21.67 16.62

[0056] The system has a maximum amount of money that it

can spend on the provision of playlists—X, in this scenario
X=$150.

[0057] The system also knows in advance the quantity of
songs required for each consumer, determined by past behav-
ior trends.

TABLE 2

Scenario 1, Quantity Vector - Q

1 2 3 4 5 6 Total

Quantity Required 10 20 19 17 20 10 96

[0058]
songs.

Each song producer is allowed to set prices for their

TABLE 3

Scenario 1, Price Vector - P

Song Price per Play

1.70
1.20
1.24
2.90
1.94
1.61
2.02
1.51
3.00
1000.00

(SN RN PR R VI SR

—

[0059] Song 10 is a special case and represents songs con-
trolled by the Someones system. It is used as a form of
monetary policy to ensure that the market does not go out of
control and exceed the maximum expenditure as set by X. The
method in which it achieves this operation will be detailed
later in Scenario 2. In this scenario it is treated as though it
were priced at a value of $1000 at which the system will not
select it.

[0060] From the ratings table ‘R’the system in this example
of the invention approximates the value the song adds to the
playlist by assuming that songs rated higher are also valued
higher, e.g. Playlist 2, Song 2 is rated at 2.35 and Song 1 is
rated 1.45, so for this playlist Song 2 is rated 1.62 times more
than Song 1 (2.35/1.45)
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[0061] The system applies this to the Rating matrix by
dividing the column vectors by the column totals, and then to
make sure this matrix is comparable to future tables (which
may have more items), the system multiplies the resulting
table by the total number of songs, so that the total of each
column is the number of available songs.

TABLE 4

Scenario 1, Inferred Value Table - V*

Consumer

Song 1 2 3 4 5 6

1.71 0.59 1.47 0.78 1.55 2.28
0.09 0.96 0.04 0.62 1.06 2.96
1.54 1.61 2.07 1.35 0.13 047
0.67 0.28 1.44 0.25 1.65 0.09
0.78 1.98 0.15 1.37 1.35 0.45
0.56 0.56 0.40 0.85 1.32 0.96
0.23 0.19 0.13 0.65 1.76 1.83
1.32 0.93 1.30 1.30 0.07 0.57
2.15 1.67 1.41 1.12 0.66 0.32
0.96 1.21 1.60 1.71 0.47 0.05

[ RRNo TR e Y N S

—

10.00 10.00 10.00 10.00 10.00 10.00

[0062] Ifthevalue of each song in each playlist is supposed
to be a reflection of the price each consumer was willing to
pay to have the song in the playlist, this table assumes that the
mean price for each song is equal to 1 (sum of the column
divided by total number of songs). However, the system
knows from X (the maximum amount we wish to spend —-150)
and the quantity vector Q (Table 2, Sum of Q=96) that the
mean price available to spend across all songs is 1.563 (150/
96). The system therefore adjusts the value table accordingly,
so that the average of all the entries is the average price that is
available to spend per play.

TABLE 5

Scenario 1, Mean Adjusted Value Table - V2

Consumer

Song 1 2 3 4 5 6

2.66 0.93 2.29 1.23 242 3.57
0.14 1.50 0.06 0.97 1.65 4.62
241 2.52 3.23 2.11 0.20 0.73
1.04 0.44 2.24 0.40 2.57 0.15
1.22 3.10 0.24 2.14 2.11 0.71
0.88 0.88 0.62 1.32 2.06 1.50
0.35 0.30 0.21 1.01 2.74 2.86
2.06 1.46 2.03 2.04 0.11 0.89
3.36 2.60 2.20 1.75 1.04 0.51
1.51 1.90 2.50 2.67 0.73 0.08

[ RNo R IR B Y N S

—

15.63 15.63 15.63 15.63 15.63 15.63

[0063] The system then subtracts the producer prices (P)
from each column in the mean adjusted value table to V2 to
estimate whether each consumer would consider this price
value for money, consistent with the amount available to
spend overall. This represents the amount of consumer value
surplus generated if a particular track is purchased. For
example, if the song is valued at 2.5 for this consumer, and
they manage to purchase the song for 1, then 1.5 value surplus
is acquired.
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TABLE 6

Scenario 1, Consumer Surplus Table - S*

Consumer
Song 1 2 3 4 5 6
1 097 077 059  -047 0.72 1.87
2 -1.06 030  -114  -0.23 0.45 3.43
3 1.17 1.28 1.99 088  -1.04  -0.50
4 -1.86 246  -0.66  -250 033 =275
5 -0.73 116 -1.70 0.20 017  -1.23
6 073  -073  -099  -0.29 044 012
7 -1.66  -1.72  -1.81 -1.01 0.73 0.85
8 055 -0.06 0.52 052 -141 -0.62
9 036  -0.40  -0.80  -125 = -196  -2.49
10 -99849 -998.10 -997.50 —997.33 -999.27 -989.92
[0064] In this table, negative values are where consumers

would not think the price represents good value for money.

[0065] These consumers would not purchase these items at
such price points, if they were asked to make the purchase
decision. Therefore, the system sets these values to zero, as
shown in Table 8 below.

TABLE 7

Scenario 1, Non-Negative Consumer Surplus Table - §2

Consumer

Song 1 2 3 4 5 6
1 0.97 0.00 0.59 0.00 0.72 1.87
2 0.00 0.30 0.00 0.00 0.45 343
3 1.17 1.28 1.99 0.88 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 1.16 0.00 0.20 0.17 0.00
6 0.00 0.00 0.00 0.00 0.44 0.00
7 0.00 0.00 0.00 0.00 0.73 0.85
8 0.55 0.00 0.52 0.52 0.00 0.00
9 0.36 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00

Total 3.04 275 3.10 1.59 2.51 6.14

[0066] In order to maximize value for money (utility) each

consumer would usually purchase whatever item presents the
highest gain in consumer surplus. In this case, each consumer
would only ever pick one song (the one with highest con-
sumer surplus) and purchase as many copies of that song as
possible. This rarely happens in the real world due to the fact
that goods are rarely perfect substitutes (as assumed here).
One way to account for this would be to use indifference
curve analysis to calculate the nonlinear substitution effect.
However, this is highly non-trivial and complicates the solu-
tion. A much easier method that approximates the indiffer-
ence curve solution would be to use a pro-rata distribution. To
perform the pro-rata distribution, we divide each element in
the non-negative consumer surplus table with the column
totals, and multiply by the quantity totals. This step assumes
that distributing purchases in this manner optimizes utility as
measured by consumer surplus, and that any other distribu-
tion would result in less consumer surplus.
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TABLE 8

Scenario 1, Optimized (Value for Money) Quantity Provision - Q2

Consumer

Song 1 2 3 4 5 6 Total

3.18 0.00 3.63 0.00 5.75 3.05 15.61
0.00 2.21 0.00 0.00 3.61 5.58 11.39
3.85 9.35 12.20 9.35 0.00 0.00 34.74
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 8.44 0.00 2.09 1.34 0.00 11.86
0.00 0.00 0.00 0.00 3.53 0.00 3.53
0.00 0.00 0.00 0.00 5.77 1.38 7.15
1.80 0.00 3.17 5.57 0.00 0.00 10.54
1.17 0.00 0.00 0.00 0.00 0.00 1.17
0.00 0.00 0.00 0.00 0.00 0.00 0.00

[ RRNo R IEN B Y I N S

—

Total  10.00 20.00 19.00 17.00 20.00 10.00

[0067] Next we calculate cost of provision by multiplying
the row totals of Q2 by the prices listed in the price table P.

TABLE 9

Scenario 1, Cost of Provision - C

Consumer

Song 1 2 3 4 5 6 Total

5.40 0.00 6.17 0.00 9.77 5.17 26.51
0.00 2.64 0.00 0.00 4.32 6.68 13.64
4.76 11.57 15.10 11.57 0.00 0.00 43.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 16.38 0.00 4.05 2.59 0.00 23.02
0.00 0.00 0.00 0.00 5.70 0.00 5.70
0.00 0.00 0.00 0.00 11.64 2.78 14.42
2.73 0.00 4.80 8.43 0.00 0.00 15.96
3.52 0.00 0.00 0.00 0.00 0.00 3.52
0.00 0.00 0.00 0.00 0.00 0.00 0.00

OO0 W

—

Total  16.40 30.60 26.07 24.05 34.02 14.63  145.76

[0068] From this table we can see that we have managed to
produce an outcome that presents the optimal value for
money for each consumer, for less than the maximum expen-
diture amount X (150). At this point the market clears and no
further changes are required.

[0069] The quantities in table 8 are used to generate the
playlists. These are not whole numbers, and in fact when in
typical situations there are many more valued songs available
then likely total plays, the quantities will be mostly fractional.
The system uses these quantities to generate a playlist for
each consumer according to a probability model. For
example, for consumer 1, 10 songs will be played, and as each
entry in the playlist is selected, a random number is used to
decide which of the 10 available songs will be played, accord-
ing to the probability 3.18/10=0.318 for song 1, zero for song
2,3.85/10=0.385 for song 3, and so on. In this way, on average
the predicted amount is spent overall and consumers are
played songs that they would value the most above the price
of acquisition, in proportion to the surplus value. The are
many other ways of using table 8 to generate playlists, and
this is just one example.

[0070] Scenario 2—Use of Monetary Policy when Market
does not Clear
[0071] This scenario is the same as scenario 1 except X is

now set to $120. Following the same methodology the system
obtains the following Quantity and Cost of Provisions table,
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shown in Table 11. Note that changing the value of X changes
the mean price, and thus changes the Mean Adjusted Value
Table and thus changes the optimized quantity provision Q.
Table 12 is the new costs of provision table, and as can be seen
from the bottom right corner, the cost exceeds the budget of
$120.

TABLE 10

Scenario 2, Optimized (Value for Money) Quantity Provision - Q2

Consumer

Song 1 2 3 4 5 6 Total

345 0.00 1.61 0.00 8.35 2.94 16.35
0.00 0.05 0.00 0.00 4.32 6.36 10.73
548 11.79 16.07 13.57 0.00 0.00 4691
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 8.16 0.00 0.00 0.00 0.00 8.16
0.00 0.00 0.00 0.00 1.14 0.00 1.14
0.00 0.00 0.00 0.00 6.19 0.69 6.88
1.07 0.00 1.32 3.43 0.00 0.00 5.82
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00

[ RRNo R IEN B Y I N S

—

Total  10.00 20.00 19.00 17.00 20.00 10.00

TABLE 11

Scenario 2, Cost of Provision - C

Consumer

Song 1 2 3 4 5 6 Total

5.86 0.00 2.73 0.00 14.18 5.00 27.77
0.00 0.06 0.00 00.0 5.17 7.62 12.85
6.78 14.59 19.89 16.80 0.00 0.00 58.05

0.00 15.84 0.00 0.00 0.00 0.00 15.84
0.00 0.00 0.00 1.84 0.00 1.84
0.00 0.00 0.00 0.00 12.48 1.40 13.88
1.63 0.00 2.00 5.19 0.00 0.00 8.82
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00

[ RRNo TR e Y N S
<
<
<

—

Total 14.26 30.49 24.62 21.99 33.68 1401 139.06

[0072] The system adjusts by finding the Price of Song 10
(using a solver algorithm, as are well-known) such that the
market clears (the sum of cost of provision of Songs 1 to 9
across all consumers equals X, where X equals 120). See
Table 13.

TABLE 12

Scenario 2, Optimized Price Vector - P*
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TABLE 13

Scenario 2, Updated Quantity Table - Q2

Consumer

Song 1 2 3 4 5 6 Total

345 0.00 1.21 0.00 8.35 2.94 15.95
0.00 0.05 0.00 0.00 4.32 6.36 10.73
548 11.38 12.05 6.26 0.00 0.00 35.17
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 7.88 0.00 0.00 0.00 0.00 7.88
0.00 0.00 0.00 0.00 1.14 0.00 1.14
0.00 0.00 0.00 0.00 6.19 0.69 6.88
1.07 0.00 0.99 1.58 0.00 0.00 3.65
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.69 4.75 9.16 0.00 0.00 14.60

[ RRNo R IEN B Y I N S

—

Total  10.00 20.00 19.00 17.00 20.00 10.00 96.00

TABLE 14

Scenario 2, Optimal Cost of Provision Table (Song 10 not counted) - C

Consumer

Song 1 2 3 4 5 6 Total

5.86 0.00 2.05 0.00 14.18 5.00 27.09
0.00 0.06 0.00 0.00 5.17 7.62 12.84
6.78 14.09 14.92 7.75 0.00 0.00 43.53
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 15.29 0.00 0.00 0.00 0.00 15.29
0.00 0.00 0.00 0.00 1.84 0.00 1.84
0.00 0.00 0.00 0.00 12.48 1.40 13.88
1.63 0.00 1.50 2.39 0.00 0.00 5.52
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 1.01 6.98 13.47 0.00 0.00 21.47

[ RRNo TR e Y N S

—

Total 14.26 30.45 2545 23.61 33.68 1401 14147

[0073] Inthis scenario, 120 units are spent on Songs 1 to 9.
The cost of provision for Song 10 (21.47) is negated (pro-
vided for free). Song 10 could be owned by the service, and
thus provided for free.

[0074] Scenario 3

[0075] Inscenario 2, only one song was given away as part
of'the service. This scenario explores the possibility of giving
away more than one song in order satisfy different tastes in
playlists. To achieve this result, the inferred prices of the
discounted songs can be assumed to be the same price.
[0076] Below is the outcome where both Song 9 and 10 are
discounted and given away free of charge by the service.

TABLE 15

Scenario 3, Optimized Price Table (with Song 9 and 10
owned by service) - P

Song Price per Play Song Price per Play
1 1.70 1 1.70
2 1.20 2 1.20
3 1.24 3 1.24
4 2.90 4 2.90
5 1.94 5 1.94
6. 1.61 6. 1.61
7 2.02 7 2.02
8 1.51 8 1.51
9 3.00 9 1.86

10 147 10 1.86
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TABLE 16

Scenario 3, Optimized Cost of Provision
(Song 9 and 10 not counted) - C

Consumer
Song 1 2 3 4 5 6
1 3.54 000 2352 000 1418 5.00
2 0.00 005 000 000 517 7.62
3 410 1251 1830  11.37 0.0 0.00
4 0.00 000 000 000  0.00 0.00
5 0.00 1358  0.00 000  0.00 0.00
6 0.00 000 000 0.0 1.84 0.00
7 0.00 000 000 000 1248 1.40
8 0.98 0.00 1.84 351 0.00 0.00
9 7.37 530 000 000 0.0 0.00
10 0.00 000 282 1024 0.0 0.00
[0077] Inthis case Song 9 is provided to consumers 1 and 2,

and Song 10 is provided to consumers 3 and 4. Compare this
to the case where only Song 10 was controlled by the service,
where Song 10 was provided to Consumer 2 in small quanti-
ties. In this case a better fit is achieved with consumer 2’s ideal
playlist by giving them Song 9 instead.

[0078] Scenario 4—Taking into Account Songs that Con-
sumers Already Own

[0079] This scenario deals with the case where certain con-
sumers already own certain songs and we do not need to pay
for provision of these songs on the playlists. In this case the
system follows the same process except it does not count
these songs when working out the cost of provision.

[0080] Using the same Songs and prices as scenario 1, we
have the ratings matrix R

TABLE 17

Scenario 4, Ratings Matrix-R

Consumer

Song 1 2 3 4 5 6
1 | 3.60 145 340 226 3.36 3.80
2| 019 235 009 179 229 492
3 [ 334] 395 479 390[ 027] 078
4 [ 145 069[333] 073 356 0.6
5| 1.68 48 035] 3.94] 292 075
6 | 122 137 092 244 285 159
7| 049 031 186 3.05
8 | 28 228 301 376 015 095
9 | 465 408 326 322 144 054
10 | 200 297 371 492 102 009

Total 21.65 24.46 23.16 28.83 21.67 16.62

[0081] This time songs already owned by consumers are
highlighted. X is assumed to be $150. Q is assumed the same:

TABLE 18

Scenario 4, Quantity Vector - Q

Oct. 24,2013

TABLE 19

Scenario 4 Price Vector - P

Song Price per Play
1 1.70
2 1.20
3 1.24
4 2.90
5 1.94
6. 1.61
7 2.02
8 1.51
9 3.00

10 1000.00

[0083] As before, the system creates approximate values
each song adds to the playlist using the ratings table to create
V! and V2. See Table 22 below

TABLE 20

Scenario 4 Inferred Value Table-V'!

Consumer
Song 1 2 3 4 5 6
1] 171 039 147 078 155 228
2| 009 09 004 062 106 296
3 [[154] 16t 207 135[ 013] 047
4 [ 067 028[ 144] 025 1.65] 0.09
50 078 198 115 137] 135 045
6 | 056 056 040 085 132 096
7| 023[ 019] 013 065 1.83
§ | 1.32 093 130 130 007 057
9 | 215 167 141 112 066 032
10| 09 121 160 171 047 005

10.00 10.00 10.00 10.00 10.00 10.00

TABLE 21

Scenario 4 Mean Adjusted Value Table-V2

Consumer

Song 1 2 3 4 5 6
1 | 213 074 183 098 194 2386
2| 011 120 005 078 132 370
3 [ 193] 202 258 1.69[ 0.16] 0.9
4 [083 035[179] 032 206[ 012
5| 097 248 019 171 1.69 056
6 | 070 070 050 106 1.65 1.20
7 | 0.8 0.17 081 2.29
8 | 1.65 117 1.63 1.63 009 0.72
9 | 268 208 176 140 083 040
10 | 120 152 200 213 059 0.07

12,50 12,50 1250 1250 1250 12.50

1 2 3 4 5 6 Total

Quantity Required 10 20 19 17 20 10 96

[0082]
songs.

Again each producer is allowed to set prices for their

[0084] The system then subtracts the producer prices (P)
from each column in the mean adjusted value table V> to
estimate whether each consumer would consider this price
value for money, except the highlighted songs. These can be
provided for free so zero is subtracted.
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TABLE 22 TABLE 25
Scenario 4 Optimized Cost of Provision-C
Scenario 4 consumer Surplus Table-S*
Consumer
Song 1 2 3 4 5 6
Consumer 1 [ 294 000 127 000 294 485
Song 1 2 3 4 > 6 2| 000 005 000 000 108 7.40
L 04 =096 013 072 024 116 3 [057 1235 935 419[ 141] 0.00
2 [ 109 000 -LIS 042 012 230 4 [000 000[2923] 0.00 000 0.84
30 193 078 134 045] 016 -0.65 5 | 000 1340 0.00|2475] 0.00 0.00
4 [ 207 -255] 179] 258 084 0.12 6 | 000 000 000 000 038 0.00
5 -097 054 -1.775 171 -0.25 -1.38 7 0.00 0.00  0.00 1.36
6 -091 -091 -1.12 -0.55 0.03 -041 g 0.82 000 094 130 000 0.00
7| a0 -uss -121] 219 027 9 | 000 000 000 000 000 000
g 013 035 0ll 01l -143 -0.80 10 | 000 000 000 000 000 000
9 -0.32 -092 -1.24 -1.60 -2.17 -2.60
10 ]-998.80 -998.48 -998.00 -997.87 -999.41 -999.93
[0087] Thetotal cost of provision is the sum of all elements
in this table, except those highlighted. In this case the cost of
provision is $64.63, considerably less than $145.76 outlined
in Scenario 1.
TABLE 23 [0088] Scenario 5
[0089] The result in Scenario 4 will always favor songs on
Scenario 4 Non-Negative Consumer Surplus Table-S? the on the consumers’ playlist because they are free to provide
and thus do not incur any monetary penalty to use. This may
Consumer be appropriate for some consumers, who like to hear their
favourite songs often.
Song 1 2 3 4 5 6 [0090] If the consumer does not like this, the system may
1043 000 013 000 024 116 allow them to alter the parameters guiding the rating matrix
2] 000 000 000 000 012 250 by adding an extra parameter to their search result (find me
3 1931078 134 045 [ 0.16 1 0.00 songs that sound like X, but are new and not in my playlist).
4 [000 000 [179] 0.00 000 | 0.2 [0091] An alternative method is to spend the maximum
s | oo 054 o0 TT1] 000 000 amount of money available. Given that consumers may
already be paying a set subscription fee in order to use the
6 | 000 000 000 000 003 000 service, they may prefer this result. Producers would also
7| 0.00 0.00  0.00 0.27 prefer this result as it ensures a more predictable income
8 0.13 000 011 011 0.00 0.00 stream.
9 | 0.00 000 000 000 000 000 [0092] This canbe achieved by placing an inferred price on
10 | 000 000 000 000 000 0.00 the consumer’s own library. In Scenario 4, songs owned by
Total 249 136 338 2285 274 405 the consumer are a source of large amount of consumer sur-
plus, as they are provided for free. In Scenario 4, songs that
provide a better fit to the ratings matrix are substituted for
other songs that fit less well but are provided at a cheaper price
[0085] The system as before then performs a pro-rata dis- (fyee).. By placmg an inferred price on these songs, this sub-
tribution: stitution effect is reduced, and these songs are replaced by
songs that better fit the recommendation result but are more
expensive. In effect, placing this inferred price allows con-
TABLE 24 sumers to increase the quality of the recommendation result at
" — " the expense of additional expenditure. Consider the consumer
Scenario 4 Optimized (Value for Money) Quantity Provision-Q surplus table from Scenario 4.
Consumer
Song 1 7 3 7 5 6  Toul TABLE 26
1 173000 075 000 173 285] 7.06 Scenario 5 Original Consumer Surplus Table-S*
2 0.00 0.04 000 000 09  618( 7.12
3 7731 998 755 339 L.14( 0.00 (29.79 Consumer
4 0.00  0.00 | 10.08 | 0.00 0.00 | 0.29]10.37 Song 1 2 3 4 5 6
5 0.00 691 0.00]|12.76 | 0.00 0.00 [19.67 1 043 -0.96 0.13 -0.72 024  1.16
6 0.00 0.00 0.00 000 024 0.00( 0.24 2 -1.09  0.00 -1.15 -0.42 0.12 250
7 | 0.00 000 0.00 0.67 [19.74 3 [ 193] 078 134 o045] o016 -0.65
8 054 0.00 062 086 000 0.00( 2.02 4 -2.07 _2_55| 1.79| -2.58 -0.84] o0.12
9 0.00 0.00 0.00 0.00 000 0.00( 0.00 5 -097 054 -175 171 -0.25 -1.38
10 0.00 0.00 0.00 0.00 000 0.00( 0.00 6 -091 -091 -1.12 -0.55 0.03 -041
Total 10.00 20.00 19.00 17.00 20.00 10.00 96.00 7 .1_73 185 -1.21 0.27
8 0.13  -0.35 0.11 011 -143 -0.80
9 -0.32 -092 -124 -1.60 -217 -2.60
[0086] Nextthe system calculates cost of provision by mul- 10 [-998.80 -998.48 -998.00 -997.87 -999.41 -999.93

tiplying the quantity entries of Q* by the prices listed in the

price table P as shown in table 27 below.
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[0093] Instead of subtracting zero from highlighted ele-
ments, the system now subtracts a non zero price calculated
using a solver so that the total cost of provision equals 120. In
this case an inferred price of 1.8 on songs in the consumers’
own library will achieve this result. See tables 29 to 32 below.

TABLE 27

Scenario 5, Adjusted Consumer Surplus Table-S*

Consumer
Song 1 2 3 4 5 6
1] 043 -096 013 -072 024 116
2| -1.09 000 -115 -042 0.2 250
3 [ 013 o078 134 045 -1.64 -0.65
4 [ 207 255 -0.01] -2.58 -0.84] -1.68
5 -097 054 -1.75[ -0.09] -025 -1.38
6| -091 -091 112 -055 003 -041
7| -173[ -156] -185 121 0.27
8 | 013 -035 011 011 -143 -0.80
9 | -032 -092 -1.24 -1.60 -217 -2.60
10 [-998.80 -998.48 -998.00 -997.87 -999.41 -999.93

TABLE 28

Scenario 5 Non Negative Consumer Surplus Table-S?

Consumer
Song 1 2 3 4 5 6
1 ]| 043 000 013 000 024 116
2 | 000 000 000 000 012 250
3 [013 | 078 134 045 [ 000 ] 0.00
4 [000 000 [000] 000 000 [ 0.00
5 | 000 054 000 000] 000 0.00
6 | 0.00 000 000 000 003 000
7 | 0.00 000  0.00 0.27
8 | 013 000 o011 011 000 000
9 | 000 000 000 000 000 0.00
10 | 000 000 000 000 000 000

Total 0.69 132 1.59 057 079 393

TABLE 29

Scenario 5 Optimized (Value for Money) Quantity Provision-Q2.

Consumer

Song 1 2 3 4 5 6 Total
1 | 624 000 159 000 602 2941679
000 005 000 000 3.14 637|955
1.81 | 11.79 16.09 1357 [ 0.00| 0.00 [43.26
000 0.00[ 000] 000 0.00] 0.00] 0.00
000 816 000] 0.00| 000 000] 8.16
000 0.00 000 000 084 000] 083
0.00 0.00 0.00 0.69 |10.71
195 000 132 343 000 000|670
000 0.00 000 000 000 0.00] 0.00
10 | 000 000 000 000 000 0.00] 000
Total 10.00 20.00 19.00 17.00 20.00 10.00 96.00

Nl R N I =) ¥ I N UV I NS ]

Oct. 24,2013

TABLE 30

Scenario 5 Optimized Cost of Provision-C

Consumer
Song 1 2 3 4 5 6
1 [1060 000 270 0.00 1024 5.00
2| 000 000 000 000 376 7.62
3 [[225]1459 1991 16.80[ 0.00] 0.00
4 [ 000 000[ 000] 000 0.00[ 0.00
5 | 0.00 1584 000 000] 000 0.00
6 | 0.00 000 000 000 134 000
7 | 000 0.00 o.oo 1.40
8 | 295 000 201 519 000 000
9 | 0.00 000 000 000 000 0.00
10 | 000 000 000 000 000 0.00

[0094] Total cost of provision in this table (the sum of all
non-highlighted elements) is 120.

[0095] Scenario 6—Automatic Pricing

[0096] Given that the system can accurately predict con-
sumer consumption based on past data, it can also provide a
service to producers in regards to helping them set a best
possible price point in order to maximize their profits.
[0097] The simplest predictive method for pricing would be
to simply assume that all other competitors have fixed prices
and set a price which maximizes revenue (price times quan-

tity).

[0098] In this example we return to the original model.
TABLE 31
Scenario 6 Ratings Matrix - R
Consumer
Song 1 2 3 4 5 6
1 3.69 1.45 340 226 336  3.80
2 019 235 0.09 179 229 492
3 334 395 479 390 027 078
4 145 0.69  3.33 0.73 356 016
5 1.68 485 0.35 394 292 075
6 1.22 137 092 244 285 1.59
7 049 047 031 1.86  3.80  3.05
8 2.86 228  3.01 376 015 0.95
9 465 408 326  3.22 144 054
10 209 297 371 4.92 102  0.09
Total 21.65 2446  23.16  28.83 21.67  16.62
[0099] We have a maximum amount of money that we can

spend on the provision of radios stations—X is $150 and Q is
as before.

[0100] Againeach producer is allowed to set prices for their
songs, except in this case the producer of song 1 is attempting
to maximize profits by using the revenue optimizer.

TABLE 32

Scenario 6 Initial Price Vector - P

Song Price per Play
1 1.70
2 1.20
3 1.24
4 2.90
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TABLE 35-continued

Scenario 6 Initial Price Vector - P

Scenario 6 Optimized Cost of Provision Table - C

Song Price per Play

1.94
1.61
2.02
1.51
3.00
1000.00

SV ®o W

—

[0101] As before in Scenario 1, we end up at the following
Cost of Provision Table.

TABLE 33

Scenario 6 Initial Cost of Provision Table - C

Consumer

Song 1 2 3 4 5 6

5.40 0.00 6.17 0.00 9.77 5.17 26.51
0.00 2.64 0.00 0.00 4.32 6.68 13.64
4.76 11.57 15.10 11.57 0.00 0.00 43.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 16.38 0.00 4.05 2.59 0.00 23.02
. X . 0.00 5.70 0.00 5.70
0.00 0.00 0.00 0.00 11.64 2.78 14.42
2.73 0.00 4.80 8.43 0.00 0.00 15.96
3.51 0.00 0.00 0.00 0.00 0.00 3.51

el R Y N N
=3
=3
S
=3
=3
=1
=3
=3
S

0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total  145.76

[0102] From here we can see that total revenue for Song 1
is 26.51. The system can now set the price for Song 1 so that
this revenue is maximized using an automated solver (in this
case the same algorithm as provided in Excel™ Solver).

TABLE 34

Scenario 6 Optimized Price Vector - P*

Song Price per Play

1.49
1.20
1.24
2.90
1.94
1.61
2.02
1.51
3.00
1000.00

(SN RN PR R VI SR

—

TABLE 35

Scenario 6 Optimized Cost of Provision Table - C

Consumer

Song 1 2 3 4 5 6

5.39 0.00 6.85 0.00 10.19 4.88 27.31
0.00 2.64 0.00 0.00 4.00 6.46 13.10
4.46 11.57 14.16 11.57 0.00 0.00 41.77
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 16.38 0.00 4.05 2.40 0.00 22.82

[/ NIV SIS

Consumer
Song 1 2 3 4 5 6

6 000 000 000 000 527 0.0 5.27
7000 000 000 000 1077 269 1345

8 256 000 450 843 0.00 000 1549

9 329 000 000  0.00 0.00  0.00 3.29

10 000 000 000  0.00 0.00  0.00 0.00
Total  142.52

[0103] From this table we can see that the producer of Song

1 has the opportunity to raise revenues from 26.51 to 27.31 by
reduce the price of their music to 1.49 from 1.70.

[0104] Persons skilled in the art will also appreciate that
many variations may be made to the invention without depart-
ing from the scope of the invention. In particular, although
exemplified by provision of playlists of songs over the inter-
net, the invention extends in its broadest form to the provision
of'any goods or services by any route.

[0105] In the claims which follow and in the preceding
description of the invention, except where the context
requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as “com-
prises” or “comprising” is used in an inclusive sense, i.e. to
specify the presence of the stated features but not to preclude
the presence or addition of further features in various embodi-
ments of the invention.

[0106] Further, recitation of the method steps in a particular
order does not imply serial performance unless the context
requires.

[0107] Itis to beunderstood that, if any prior art publication
is referred to herein, such reference does not constitute an
admission that the publication forms a part of the common
general knowledge in the art, in Australia or any other coun-

try.
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1. A method of a selection service recommending or pro-
viding access to goods or service items to a consumer, com-
prising the steps of:
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identifying a set of available items at least some of which
require payment to item providers for access;

predicting a measure of likely enjoyment of each available
item by the consumer; calculating a measure of value for
money of each available item for the consumer;

recommending or providing access to items to the con-
sumer that will represent good value for money.
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