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DISPLAYING PAID SEARCH LISTINGS IN PROPORTION TO
ADVERTISER SPENDING

REFERENCE TO RELATED APPLICATIONS

[0001]  This patent application claims the benefit of the filing date under 35
U.S.C. §119(e) of Provisional U.S. Patent Application Serial No. 60/369,460, filed
April 1, 2002, which is hereby incorporated herein in its entirety by this reference.

BACKGROUND

[0002] A pay-for-placement search engine works like an online version of the
Yellow Pages: a user performs a search, and the system displays paid advertiser
listings that match the user’s query. Because screen real estate is limited, a user
will typically only see a small fraction of the listings that match his query. So in
order to create a workable system, the search engine provider needs to decide how
often to display each listing, how much to charge, and the order in which listings-
should appear.

[0003]  The current state of the art is Overture’s search engine, available at
www.overture.com. Overture uses a scheme known as bid-for-rank, in which it
charges advertisers by the click and orders listings based on how much each
advertiser is willing to pay for each click. An advertiser can bid whatever he likes,
with a minimum bid of five cents per click. Many web sites display Overture
search results, and since each shows a different number of search results starting at
the top of the list, there is strong incentive to be near the top. The advertiser with
the highest bid always appears, and advertisers appear less and less frequently as
their bids decrease. In theory, the advertisers that provide the highest quality of
service bid the most and appear at the top of the list. In practice, the system rarely
works this well. The scheme is conceptually simple, but it has a number of
problems that make it frustrating for both users and advertisers.

[0004]  From a user’s perspective, the problem is that bid-for-rank can lead to
irrelevant, unwanted search listings close to the top. Advertisers have complete
control over the order in which their listings appear, and smart advertisers can take

advantage of this freedom to get free exposure at the user’s expense. As an
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example, imagine there is an advertiser selling pet ferrets. The advertiser appears
under very specific search terms, like “ferret” and “pet ferret”, and also under
more generic terms, like “pets”. When a user searches for “pet ferret”, it makes
sense that the ferret advertiser appears at the top of the list, because the user is
almost certainly looking for what he is selling. For a more generic term like
“pets”, though, the ferret advertiser should not appear near the top. A user that
types in “pets” is much more likely to be looking for a dog or a cat than a ferret.
[0005]  Unfortunately, if the ferret advertiser is smart he will create a listing
that reads something like, “Great pet FERRETS! Super CHEAP!” He can afford
to bid a very high price for this listing—a price that takes him to the top of the
list—because he knows that when a user clicks on it, the user clearly sees it is
about ferrets. There is enough information in the listing that the advertiser is very
likely to get a sale. In the bid-for-rank system, the advertiser does not pay for
being at the top of the list; he only pays if a user actually clicks on his listing. This
listing is so specific that a user will only click on it if he is interested in ferrets, so
there is very little risk to the advertiser, even if the listing appears under a generic
term like “pets”. The consequence is that the first search result for “pets” is a
listing that is only relevant to a few users. For everyone else the listing is useless,
and the overall search expérience is poor. The ferret phenomenon is common with
pay-for-placement search engines. The Yellow Pages does not suffer from this
problem, because advertisers are forced to pay based on how much space they take
up on the page.

[0006]  From an advertiser’s perspective, the problem with bid-for-rank is that
it is complicated, and hard for him to know what he gets. When an advertiser bids
to a particular rank, he has no way to calculate in advance how many clicks he is
likely to receive, or how much money he is likely to spend, or whether he would
have a higher profit at some other rank. He cannot even be sure that he will get
the rank that he wants, because another advertiser might step in after him with a
higher bid. If the advertiser is on a fixed budget, he must continually monitor his
spending to make sure he does not go over budget, while still keeping his bids

high enough to get the maximum possible number of clicks. Typically, he must
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deal with all of these uncertainties for fifty or a hundred different search terms,
each of which has its own bids.

[0007]  As an example, suppose an advertiser is currently bidding $1.00 to be in
the number 2 position for the search term “fresh fish”. He can stay where he is,
increase his bid to $1.20 to move up to rank 1, or decrease his bid to $0.80 to
move down to rank 3. In order to make this decision, he needs to know how many
clicks his is likely to receive at each of the three ranks. It is next to impossible for
him to get this information. Given the current state of the art, in fact, search
engine providers cannot even say for certain that he will get more clicks at rank 1
than at rank 3. Even if the advertiser decides it does make sense to bid up to rank
1, there is no guarantee that a few hours later one of the other advertisers will not
outbid him. Or, equally possible, the advertiser can bid up to rank 1, and then
discover a few days later that he is overpaying because the advertisers below him
have dropped out. The advertiser must continually monitor his bid and position to
make sure he gets what he wants, without overpaying. The current state of the art
is to keep track of bids using electronic bidding agents. Examples are at
www.gotoast.com, www.did-it.com and www.pay-per-click-bid-managers.com.
However, these are limited in how well they can perform because they only run
periodically, and they often cannot get the information they need from the search
engine providers, information like how many clicks an advertiser is likely to
receive at different ranks.

[0008]  Ifthe advertiser is on a fixed budget, then he must also continually
monitor his spending to make sure he is on target to meet his budget. Suppose, for
example, that the advertiser has $1,000 to spend over the next month. If he sets
his bid to $1.00, and 50 users click on his listing the first day, then he must lower
his bid because his spending rate is too high. At $50/day, he will burn through his
entire budget before the end of the month. Conversely, if only 10 users click on
his listing the first day, then he must raise his bid because his spending rate is too
low. The interaction between bids and budgets is complicated, and difficult to get
right without constant adjustment. It can also lead to poor search results, since
instead of seeing the best, most relevant advertisers, a user often simply sees the

advertisers that are currently under their budgets.
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[0009]  All of these problems become even more complicated when an
advertiser bids on multiple search terms. Each term receives a different number of
searches and clicks, and requires different bids. The advertiser must somehow
allocate his money among them in a way that optimizes his total profit. There are
currently no good tools to help the advertiser do this, and even the best bidding
agents make no attempt to raise and lower bids across multiple termé to match a
fixed budget.

[0010] Many advertisers would prefer an alternative to this system. The
elaborate bid structure requires too much micromanagement, and it obfuscates the
only two issues that an advertiser really cares about: how much he has to pay, and
what he gets in return. An advertiser would like the search engine provider to tell
him that for $1,000 he can buy 1,000 clicks over the next month; or he can spend
twice as much, and get twice as many clicks, or spend half as much, and get half
as many clicks. This model is much more in line with other methods of
advertising, like the Yellow Pages and Internet banner ads. When the information
is distilled down to cost and clicks, it is clear that the entire concept of bids and
ranks is unnecessary. An advertiser does not really care about what rank he
appears at in a search result list. He cares about how many clicks he gets for his
money, and how often those clicks turn into sales. ldeally, he can make his buying
decisions on this information alone—how much he pays, and how many clicks he
gets in return—and leave all the other details about where and when his listing
shows up to the search engine provider. A system based on this idea gives the
search engine provider complete freedom to decide which listings it should show
in response to a user’s query, so it solves the ferret problem in addition to being

much simpler for advertisers.

BRIEF SUMMARY

[0011]  The present embodiments eliminate bids and ranks while keeping the
best features of the bid-for-rank scheme: setting prices automatically using an
auction, and allowing advertisers to pick the search terms where they should

appear. In addition, these embodiments automatically optimize each advertiser’s
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spending across the search terms where he appears, so there is no need for bidding
agents.

[0012]  The idea behind these embodiments is simple. Each advertiser decides
how much money he wants to spend on a search term, and the search provider
displays the advertisers’ listings in proportion to the amount of money the
respective advertisers spend. Suppose there are N advertisers competing for space
on a search results page that displays M listings. If there are T searches, then the
search provider has TM total impressions to distribute among the advertisers. An
impression is the display of a search listing among search results presented to a

searcher. If the amount of money that advertiser 7 is willing to spend is g, , then

the number of impressions he receives is,

IMPRESSIONS, =TM — % (=1) (1)
a,+-+ay

The number of clicks he can expect is,

CLICKS, =t (=c) )

The term r, is the advertiser’s click-through rate, the probability that a user clicks on

his listing when he appears in a search.

[0013]  In order to distribute the right number of impressions to everyone, the
provider keeps a running total s, of how many impressions each advertiser
receives. When a user performs a search, the provider calculates the discrepancy
between this number and how many impressions the advertiser should have

received. This discrepancy is,

DISCREPANCY, =5, —, %

S is the total number of searches that have taken place. The provider sorts the

advertisers by discrepancy and returns the top A£. The order of the returned listings

can be random, sorted by the click-through rates 7, sorted by the perceived quality of

the listings, or sorted by some other criterion. This algorithm ensures that every
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advertiser receives the correct number of impressions after T total searches, while
distributing the impressions evenly over time.

[0014]  There is a limit to how many impressions an advertiser can buy. Since
in one embodiment, no advertiser can appear more than once in any search result,
he cannot have more than T total impressions. Letting 4 be the total amount of
money that all of the advertisers spend, the amount of money that puts an

advertiser over this limit is,

A
a,>—7 3)

We refer to this limit as the traffic limit. If an advertiser is over the traffic limit, the
search engine provider leaves the extra impressions blank. If N < M then there is
always at least one advertiser that is at the traffic limit, and the market breaks down.
In this case the search engine provider can decrease the number of listings it returns
so that M < N and the advertisers have an incentive to compete. Alternatively, the
provider can always set the number of listings to some fraction of the number of
advertisers, for example M =0.5N .

[0015]  In the preferred embodiment an advertiser pays for clicks or
clickthroughs, not impressions, and the price is fixed at the point of sale. A click
or clickthrough is the action of a searcher viewing an advertiser’s search listing
and clicking on its associated hyperlink or otherwise selecting to view the search
listing. The searcher’s web browser is then redirected to the uniform resource
locator (URL) associated with the search listing. When an advertiser wants to buy
clicks, the search engine provider comes up with a cost-per-click that depends on
how often he expects users to click on the advertiser’s listing, and how much total

advertising he expects to sell. The cost-per-click that the provider quotes is,

4

CPC, =——
My,

In this equation A is the search engine provider’s estimate for the total amount 4 of

advertising he expects to sell for the T searches, and 7, is his estimate of the

advertiser’s click-through rate. An advertiser’s cost-per-click goes up as his expected
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click-through rate goes down. If everyone has the same click-through rate, then
everyone pays the same CPC. The search engine provider quotes the number of

clicks he expects to deliver as,

ESTIMATED CLICKS, = TMr %

To complete the sale, the advertiser decides on the amount g; he wants to spend at the

indicated cost-per-click. The provider delivers clicks at this price until the advertiser
reaches his spending limit or the users finish T total searches.

[0016]  The search engine provider controls the price by adjusting his estimate
A. He makes the most money when his estimate is as accurate as possible, when
- A=4. Ifthe estimate 4 is too small, then the click estimates are too large, and
the advertisers spend A without reaching their individual limits. In this case the
provider should raise the price by increasing A. The advertisers will tend to
spend less, but the total amount A that the provider makes will go up. Ifthe

estimate 4 is too big, then the click estimates are too small, and the advertisers
reach the total limit of 4 before the end of T searches. In this case the provider
should decrease the price by lowering A. The advertisers will tend to spend more,
and the total amount 4 that the provider makes will again go up. If the estimate A
is just right, then each advertiser pays his individual spending limit a, without any
unsold clicks. Similarly, the search engine provider does best when all of the
estimated click-through rates are as accurate as possible.

[0017]  One way to make good estimates of the total spending and the click-
through rates is to use historical data. Suppose, for example, that the historical
click-through rate for an entire market is CTR. Then the provider can estimate an

individual listing’s click-through rate using the formula,

oo +kCTR
' s, +k

The term , is the number of clicks a listing has received, and s, is the number of

impressions. For a new listing these numbers are zero, and the estimate defaults to
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the overall click-through rate CTR. For a listing that has received many clicks and
impression, the estimate approaches the observed frequency. The constant & acts as a
scaling factor that determines how quickly the estimate changes between these two
values. When an advertiser decides to buy more clicks for his listing, the provider
quotes a cost-per-click based on the most up to date estimate of 7. The provider can
also estimate click-through rates in other ways, for example by comparing a new
listing to other listings for which there is historical data.

[0018]  There are many other ways for the provider to run the process of
signing up advertisers. For example, he can run a weekly or monthly auction to

fix the amounts a,, or he can allow advertisers to continually adjust them. This

disclosure is not limited to any particular scheme.

[0019]  Every web site that displays search results is different. In the current
state of the art the number of listings varies between 1 and 20, and some web sites
display complete listings whereas others only display titles. Because of these
differences, the preferred embodiment treats every combination of search term and
web site as a separate market. An alternative is to treat all of the impressions that
a search term receives anywhere as a single market. In this case the traffic limit
formula is different than Equation 3, but the other equations and algorithms
remain the same. An ordinarily skilled practitioner will have no problem deriving
new traffic limit formulas that are appropriate for this alternative formulation.
[0020]  An advertiser typically spends money on many different search terms.
One advantage of the current invention is that the provider can recommend the
optimal amount that an advertiser should spend and automatically allocate his
money among the different markets. If an advertiser follows the provider’s
recommendations, then he is guaranteed to maximize his expected profit. The
remainder of this section describes the necessary formulas and algorithms, starting
with the case of a single advertiser in a single market, and working up to the full
problem of many advertisers in many markets.

[0021]  In order to optimize an advertiser’s spending, the provider needs to

know three things: the advertiser’s total budget b,, his profit-per-click p,, and the

external rate of return R that is available to all advertisers if they spend their
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money elsewhere. The advertiser’s expected profit from buying paid listings in a

single market is then,

PROFIT, = (p,c,—a,)+ R(b, —a,) =5 “4)

The first term is the advertiser’s profit from his paid listings; the second is his profit

from investing money elsewhere. If the external rate of return R is high, then the

advertiser should spend less of his budget on clicks. The value of g, that maximize

his profit is,

a,=-d; + '“]:"Vidi (%)
1+R

The quantity d, is the total amount of money being spent by other advertisers in the
market; v, =7 p, is the advertiser’s market value. The amount that an advertiser
should spend goes down as either his click-through rate or his profit-per-click
decreases. If g, is less than zero, or less than the provider’s minimum spending
amount, or greater than the traffic limit, or greater than the advertiser’s budget, then it
is constrained to the appropriate value.

[0022]  When there are multiple markets the optimal solution is to treat them
independently. The advertiser’s optimal spending is given by one instance of

Equation 5 for each market. The quantities 7, v,, and d, can all be different in

each market. The only interaction between the markets is the advertiser’s budget

limit,

The sum is taken over all markets. In order to enforce this limit, the advertiser’s

market value incorporates a budget scaling factor, v, = 47, p;. Notice there isa

single A, that scales the advertiser’s value uniformly in every market. Ifthe
advertiser is not budget limited, then A, =1. Ifhe is budget limited, then 4, is set to

the value that exactly spends his budget. Any good numeric equation solver can find

this value. Examples include the online guide to nonlinear equation solvers, at
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www.ece.nwu.eduw/OTC and Numerical Methods for Unconstrained Optimization and
Nonlinear Equations, Dennis and Schnabel, ISBN 0898713641.

[0023]  When there are multiple advertisers in a single market the problem is
more complicated. If any advertiser changes the amount he is willing to spend, the
optimal solution for the other advertisers changes. One possible algorithm is to
iteratively solve for each advertiser and hope that the iterations converge. If they
do converge, the final answer will be a fixed point where no advertiser can
increase his profit unless another advertiser changes how much he is willing to

spend. Using the definition for f; from Equation 4, this fixed point satisfies the

system of equations,

Do i-1.N 6)

The fixed point is not a global maximum for any advertiser, since if one advertiser
changes the amount he spends, then the profit for other advertisers might go up. Still,
since it maximizes each advertiser’s profit with respect to the one quantity he can
control—his own spending—it is the correct solution to the problem.

[0024] It is possible to solve the system of Equations 6 in closed form. The

solution for each advertiser is,

a,= A[ ——V-L-) 7)
vi

A=——, 8)

The quantity v, is the lowest market value that an advertiser can have before

Equation 7 becomes negative and the advertiser should not spend any money. Its

value is related to the harmonic mean of all the advertiser values,

v, =17(1 —]—H ©)
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where the harmonic mean value v is,
_ N
V= 10
S, (10)

Another interesting quantity is v, the largest value an advertiser can have before he

becomes traffic limited. Its value is,

v =vL/ (l—ﬁ (11

Equations 7-11 are the fundamental formulas of these embodiments.

[0025]  When computing the optimal spending amounts using Equation 7, it is
possible that some advertisers will have an optimal amount that is less than zero or
greater than the traffic limit. These solutions are impossible in the real world.

The algorithm to find a valid solution is to pick one of the advertisers that is out of
bounds, constrain him to the appropriate limit, remove him from the problem, and
recompute the solution for everyone else. This process continues until the
algorithm reaches a valid solution. The recomputed values at each iteration use a

slightly different formula for v, ,

m

v, ZV(I”E) (12)

In this equation, m is the number of free spaces on the search results page that are not
taken up by advertisers at the traffic limit, and # is the number of free advertisers that
are not at either the zero limit or the traffic limit. The harmonic mean v is computed
over the free advertisers. If all of the advertisers are free, then m =AM and n=N,
and the solution is identical to the earlier formula of Equation 9.

[0026]  The algorithm for picking which advertiser to remove looks at the total

signed excess spend that is either negative or over the traffic limit:

a, ifa, <0

E=)e¢ e=qa-A/M ifa>AM (13)
0 otherwise
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If E <0, then there is a preponderance of excess spending with the advertisers that
are below the zero limit, and the algorithm removes the advertiser with the lowest
market value. If E >0, then there is a preponderance of excess spending with the
advertisers that are over the traffic limit, and the algorithm limits the advertiser with
the largest market value to the traffic limit. The boundary case E =0 is decided in
favor of adding a traffic limit to make sure that the market never breaks down with
fewer advertisers than spaces on the search results page.

[0027]  When there are multiple markets and multiple advertisers, the optimal
solution is to treat them independently. As with a single advertiser, each
advertiser’s market value incorporates a budget scale factor that limits his
spending across all markets. If an advertiser is not budget limited, then his budget

scale factor 4, =1. If the advertiser is budget limited, then 4, <1. Renumbering

the advertisers so that the first k are the ones that are budget limited, the algorithm
to satisfy the budget constraints is to solve the simultaneous system of non-linear

equations,

Ya,=b  i=l.k (14)
J

The free variables are the A, for the advertisers at their budget limit. The values of
a; are given by Equations 7 and 12, constrained to the limits of 0 and 4 y / M;. Any
good equation solver can solve this system numerically. ‘

[0028]  There are a few practical issues. First, since an advertiser’s market
value changes as his budget scale factor changes, his optimal spend can cross
either a zero limit or a traffic limit as we solve the system of Equations 14. It is

therefore important to always compute a, using Equations 7 and 12, even if an

advertiser is initially constrained in some market. By always using the equations,
an advertiser’s total optimal spend varies smoothly between zero and its maximum
value.

[0029]  Second, because the market constraints can change when solving for the

4, , the algorithm must iterate until it reaches a stable solution. The algorithm is:

first solve for all of the zero constraints and traffic constraints in each market,

finding the m and » values, then solve for the budget constraints, holding the m
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and » values fixed. If any advertiser crosses a zero limit or a traffic limit while
solving for the budget constraints, repeat the process.

[0030]  Third, the algorithm must decide which advertisers to include in
Equation 14 when it solves for the budget constraints. The algorithm includes any

advertisers that are over budget, and any advertiser for which 4 <1. This

combination gives a working set of advertisers that are at their budget limit. Itis
possible that this working set is wrong, and that some of the advertisers are really

under budget, even when 4, =1. In this case Equation 14 has no solution with the

current working set. A good equation solver will solve for as many of the budget
constraints as it can. At the next iteration, the algorithm will remove the
advertisers that do not belong in the working set and resolve Equation 14.

[0631]  Finally, there are regions where an advertiser’s total optimal spend does
not change as his budget scale changes. This situation occurs when an advertiser
is constrained in every market. FIG. 21 illustrates the problem. This figure plots
how an advertiser’s total optimal spend varies as a function of his budget scale.
The graph is flat on the left, because the advertiser’s optimal spend is below the
zero limit in every market, and it is flat on the right, because his optimal spend is
over the traffic limit in every market. These flat regions can cause problems for a
numeric equation solver.

[0032]  The solution is to provide the two points min 4, and max 4, as bound
constraints on A, for the equation solver. These bounds replace the usual limits of
zero and one. Within a single market, min 4, is the point at which an advertiser
reaches the zero limit, and max 4, is the point at which he reaches the traffic limit.

These values are,

min /4, =/, u)
vi_ﬁ

(15)

max 4, = 4 V—UiJ

The value of S is,
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0 ifadvertiser is constrained
" |9/n if advertiser is free

The desired bound constraints are the minimum and maximum of these values across
all markets. It is possible that even with these limits the equation solver will
encounter flat regions in the middle of the spending graph. These flat regions occur in
rare cases when an advertiser is below the zero limit in some markets and above the
traffic limit in the rest. In this case the algorithm is to restart the equation solver with

a 4, value that falls outside of the flat region so that it can make progress.

[0033]  An advertiser can forgo the automatic optimization and adjust his
spending himself. All of the equations continue to hold for the other advertisers,

except that the formula for v, changes. If C is the total amount of money

contributed by the advertisers spending a fixed amount, then

1 1 [, 4C(A+Ry¥
VLZEVO‘FE VO—I‘T

(16)

The quantity v, is the old zero limit value from Equation 12,

— m
Vo=V [l——-—)
Mn

Notice that v, reduces to v, when C =0. Another interesting test is 7 =1 and

m= M . Inthis case v, =0, and Equation 16 leads back to the original one advertiser
result of Equation 5.

[0034]  In one embodiment, a subscription method is implemented for a pay for
placement databasse search system. The method includes a search provider
offering advertisers a numbere of searcher engagements at a specified cost.
Searcher engagements may be impressions, clicks or clickthroughs, post-
clickthrough actions or some other type of engagement. In this manner, the
advertisers can select the number of clicks or the amount they are willing to pay
and subscriber accordingly. The subscription can be for a set period of time, such

as one month, or can be arranged in any mutually agreeable way. The search
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provider may offer different rates for different advertisers, or according the
number of search listings or markets in which the advertiser participates.

[0035]  The methd further includes initiating subscription accounts with
subscribing advertisers. The subscription accounts may be credited with payments
from the advertisers and subsequently automatically deducted as searcher
engagements occur.

[0036]  The pay for placement database search system will subsequently
receive search requests from searchers. In response to these search requests, the
database search system will provide search results. Some of the search results
may be listings of subscribing advertisers if the search query matches the search
listing. If a subscribing advertiser search listing is provided with a page of search
listings, the subscription account will be adjusted accordingly. This may be done
by tallying in the account the number of impression or clickthroughs paid for by
the subscribing advertiser and deducting one for each search listing provided to a

searcher. Any other sort of subscription management may be employed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0037]  FIGS. 1-20 are flow diagrams showing detailed algorithm for finding

each advertiser’s optimal spending;

[0038]  FIG. 21 is a plot showing an advertiser’s total optimal spend varies as a
function of advertiser’s; and

[0039]  FIG. 22 is a block diagram illustrating one embodiment of a network

including a computer database search system.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED
EMBODIMENTS

[0040]  Referring now to the drawing, FIGS. 1-20 form a flow diagram
presenting a detailed algorithm for finding each advertiser’s optimal spending.

The inputs to the algorithm are,

SEARCHES[M] The number of searches in a market M.

SPACES[M] The number of spaces on a search results
page.

ROI[M} The external rate of return.

PROFIT_PER _CLICK[A,M] An advertiser’s profit-per-click.
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CLICK_RATE[A, M] An advertiser’s click-through-rate.
BUDGETI[A] An advertiser’s budget.
The outputs of the algorithm are,
SPENDI[A, M] An advertiser’s optimal spending amount.
CONSTRAINTIA, M] An advertiser’s constraint state.
LAMBDA[A] An advertiser’s budget scale factor.

Throughout the detailed description, the variable A always refers to an advertiser, and
the variable M always refers to a market. Since every quantity except for
BUDGET[A] and LAMBDA[A] depends on the current market M, the figures
typically omit M in order to enhance their readability. Similarly, the figures do not
show error conditions, or floating point boundary conditions, or opportunities for
caching and optimization. An ordinarily skilled practitioner will have no trouble
interpreting the pseudocode and writing an efficient computer program that
implements it.

[0041]  The embodiments described herein may be implemented as computer
readable program code for operating one or more processing devices and
associated data storage equipment. In one particular embodiment, the disclosed
method and apparatus may be implemented as C++ program code for controlling a
database management system or search engine. In other embodiment, the method
and apparatus'may be implemented as a data storage medium storing computer
readable program code, a data processing apparatus performing the functionality
described herein or any other suitable device.

[0042]  FIG. 1 shows one embodiment of the top level method. The method in
this embodiment is a loop that first solves for the zero and a traffic constraint in
each market, and then solves the budget constraints. The loop terminates when the
function IS_SOLVED indicates that the current solution satisfies all constraints.
In the final step the algorithm records each advertiser’s optimal spending in the
output variables SPEND[A, M].

[0043]  The top level method is a procedure labeled Solve which begins at
block 100. At block 102, a procedure INITIALIZE BUDGET _SCALES is called.

This procedure initializes the advertiser’s budget scale factors, lambda. One
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embodiment of this procedure is shown in FIG. 9. A loop begins at block 104. At
block 106, a looping variable is initialized. At block 108, a procedure
SOLVE_MARKET is called. One embodiment of this procedure is shown in FIG.
2. This procedure satisfies the zero and traffic constraints in a market. Looping
continues at block 110 until all markets M are processed. At block 112, the loop is
exited and a procedure SOLVE_BUDGETS is called. One embodiment of this
procedure is shown in FIG. 10. This procedure satisfies each advertiser’s budget
constraint. The loop including blocks 104, 106, 108, 110, 112 and 114 continues
processing until the procedure IS_SOLVED returns a true value. One
embodiment of this procedure is shown in FIG. 17. This procedure determines if
all zero, traffic and budget constraints are solved. Ifnot, control returns to block
104. If so, at block 116, a procedure COMPUTE_SPENDING is called. This
procedure computes each advertiser’s optimal spending. One embodiment of this
procedure is shown in FIG. 18. The procedure Solve then ends at block 113.
[0044]  FIGS. 2-8 show the steps to solve for the zero and traffic constraints.
The outputs are the CONSTRAINT[A, M] values that indicate whether an
advertiser is zero constrained, traffic constrained, or unconstrained in a market.
The top level loop is in FIG. 2. The algorithm first initializes all of the constraints
in the current market to NONE, and then iteratively adds constraints until
MARKET IS SOLVED indicates that the current solution is valid. During each
iteration the algorithm calls COMPUTE_MARKET_PARAMETERS to calculate
the quantities in Equations 7-12 that characterize a market.

[0045]  FIG. 2 is a flow diagram illustrating one embodiment of the procedure
SOLVE_MARKET. The procedure begins at block 200. At block 202, a
procedure INITIALIZE_ CONSTRAINTS is called. One embodiment of this
procedure is shown in FIG. 3. This procedure initializes advertiser constraints in a
market. Next, a loop is entered at block 204. At block 206, a procedure
COMPUTE_MARKET PARAMETERS is called. This procedure computes the
various quantities that constitute a market. One embodiment of this procedure is
shown in FIG. 4. Also at block 206, a procedure ADD_CONSTRAINT is called.
This procedure adds the most significant traffic or a zero constant to a market.

One embodiment of this procedure is shown in FIG. 6. At block 208, the value
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returned by a procedure MARKET IS_SOLVED is tested. One embodiment of
this procedure is shown in FIG. 8. This procedure determines if all of a market’s
zero and traffic constraints are solved. If this procedure does not return a true
value, the looping operation continues. Otherwise, the procedure
SOLVE_MARKET ends at block 210.

[0046] FIG. 3 shows the algorithm to initialize the market constraints. The
algorithm is a loop that sets each advertiser’s constraint to NONE. The procedure
INITIALIZE_CONSTRAINTS begins at block 300. A loop is entered at block
302. For each of the advertisers under consideration, at block 304 the value of the
array Constraint indexed by the advertiser is initialized to the value NONE.
Looping continues at block 306 until all advertisers have been processed. The
procedure ends at block 308.

[0047]  FIG. 4 shows one embodiment of a method to compute the various
market parameters given by Equations 7-12. The method begins at block 400. At
block 402, a procedure COMPUTE_SUMS is called. COMPUTE_SUMS
calculates the preliminary quantities FREE_SPACES, FREE_ADVERTISERS,
and Z, the denominator of the harmonic mean value given in Equation 10. These
quantities appear in the remaining formulas. The method uses the formula for
V_L given by Equation 12, but it could equally well use the more general
Equation 16 if some advertisers adjust their spending manually. One embodiment
of the procedure COMPUTE_SUMS is shown in FIG. 5. At block 404, the value
of V_Bar is calculated and at block 406, a value V_L is calculated. At block 408,
a value of the variable TOTAL _MARKET SPEND is defined. The method ends
at block 410.

[0048]  FIG. 5 shows one embodiment of a procedure to compute

FREE ADVERTISERS, FREE _SPACES, and Z. FREE_ADVERTISERS counts
the number of unconstrained advertisers; FREE_SPACES counts the number of
free spaces on the search results page that are not taken up by traffic constrained
advertisers; Z is the sum of each free advertiser’s reciprocal market value. The
procedure computes these quantities using a loop over all advertisers.

[0049]  The procedure begins at block 500. At block 503,
FREE_ADVERTISERS, FREE_SPACES, and Z are initialized. At block 504, a
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loop is entered using the advertiser as a looping index. At block 606, it is
determined if the constraint for an advertiser is equal to NONE. If so, at block 508
the values of FREE_ ADVERTISERS and Z are incremented. Control then
proceeds to block 514. Otherwise, if the value of Constraint for the advertiser is
equal to Traffic, block 510, then at block 512 the value of Free Spaces is
decremented. At block 514, the looping operation continues until all advertisers
have been processed. The procedure then ends at block 516.

[0050] FIG. 6 shows the algorithm to add the most significant traffic or zero
constraint to the CONSTRAINT[A, M] values. There is nothing to do if the
market is solved. Otherwise, the algorithm adds either a zero constraint or a traffic
constraint depending on the sign of EXCESS_SPEND. If the excess spend is
negative, the algorithm adds a zero constraint for the free advertiser with the
smallest market value. If the excess spend is zero or positive, the algorithm adds a
traffic constraint for the free advertiser with the largest market value.

[0051]  The procedure begins at block 600. At block 602, the procedure tests if
the market is solved by calling procedure MARKET SOLVED. One embodiment
of this procedure is shown in FIG. 8. If the market is solved, the procedure ends
and control returns to the calling process. If not, at block 604, a procedure
EXCESS_SPEND is called. One embodiment of this procedure is shown in FIG.
7. If the value returned by EXCESS _SPEND is less than zero, at block 606 the
algorithm adds a zero constraint for the free advertiser A with the smallest market
value. If the value returned by EXCESS_SPEND is zero or positive, at block 608
the algorithm adds a traffic constraint for the free advertiser A with the largest
market value. The procedure ends at block 610.

[0052]  FIG. 7 shows the algorithm to compute the total signed excess spend
given by Equation 13 above. It keeps a running total of the excess spend, adding
in the amount from every advertiser that has a value less than V_L or greater than
V_U. The algorithm ignores any advertiser that is zero constrained or traffic
constrained.

[0053]  The procedure begins at block 700. At block 702, the value of the
variable EXCESS_SPEND is initialized to 0. A looping operation is initiated at
block 704 using the advertiser A as a looping index. In the loop, at block 706, it is
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determined if the value for the currently indexed advertiser A is less'than V_L, the
lowest possible free value. If so, at block 708, if there is no constraint for the
advertiser A, the variable EXCESS SPEND in incremented by the value shown in
FIG. 7 block 708. Control then proceeds to block 714. If, at block 710, the value
for the currently indexed advertiser A is greater than V_U, the largest possible free
value, control proceeds to block 712. There, if there is no constraint for the
advertiser A the value of EXCESS _SPEND is incremented by the value shown in
FIG. 7 block 712. Control then proceeds to block 714. The looping operation is
repeated until all advertisers have been processed. The procedure ends at block
716.

[0054]  FIG. 8 shows the algorithm to determine whether the current
CONSTRAINTI[A, M] values are a valid solution. For each free advertiser, the
algorithm checks to see if his value is either less than the lowest possible free
value V_L, or greater than the largest possible free value V_U. The current
solution is valid only if all of the free advertisers fall within these bounds.

[0055]  The procedure begins at block 800. At block 802, a looping operation
is initiated using advertiser A as an index. At block 804, the value for the
advertiser A is compared with V_L. If the value is less than V_L, at block 806 the
value NO is returned by the procedure if there is no constraint for the advertiser A.
Control proceeds to block 812. If the value for the advertiser A is not less than
V_L at block 804, at block 808 this value is tested against V_U. If it exceeds
V_U, at block 810, the procedure returns the value NO if there no constraint for
the advertiser A. Control proceeds to block 812. If additional advertisers remain,
the looping operation continues at block 802. If all advertisers have been
processed without returning the value NO for the procedure, control exits the loop
and at block 814 the procedure returns the value YES, indicated that the market
has been solved. The procedure ends at block 816.

[0056]  FIG. 9 shows the algorithm to initialize the budget scale factors. The
algorithm is a loop that sets each advertiser’s budget scale factor to 1. The
procedure is called once at the beginning of the SOLVE algorithm.

[0057]  The procedure begins at block 900. At block 902, a looping operation
is entered using the advertiser A as the looping index. At block 904, the budget
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scale factor LAMBDA for the advertiser is initialized to a value of 1. At block
906, the looping operation continues until all advertisers have been processed.

The procedure then ends at block 908.

[0058]  FIGS. 10-15 show the steps to solve for the budget scale factors
LAMBDAJA]. The top level algorithm is in FIG. 10. The algorithm begins by
computing the working set of advertisers that are at their budget limit. It then
creates a vector of variables to pass to the equation solver, with one variable for
each advertiser in the working set. Each variable has an associated upper and
lower bound. The SET_TO_ZERO function is an external equation solver that
adjusts the LAMBAJA] values so that each advertiser’s total spending exactly
matches his budget. Any equation solver will work as long as it is capable of
solving a system of non-linear equations with bound constraints. The input té the
equation solver is the vector objective function BUDGET_ERROR, the number of
variables N, the vector of variables to adjust, aDnd the bound constraints. As it
runs, SET_TO_ZERO calls BUDGET_ERROR(]) to evaluate the I"™ component of
the objective function. If it finds a solution, it finishes with BUDGET_ERROR(I)
equal to zero for every 1. If there is no solution, it finishes with one or more of the
LAMBDA[A] values at their upper bound, and the algorithm removes the
corresponding advertisers from the working set at the next iteration.

[0059]  FIG. 10 illustrates one embodiment of a procedure SOLVE_BUDGETS
to solve for a budget scale factor. The procedure begins at block 1000. At block
1002, the variable N is initialized to 0 and the variable WORKING_SET is set
equal to the result of a procedure BUDGET_LIMITED_ADVERTISERS. One
embodiment of this procedure is shown in FIG. 12. At block 1004, a looping
operation is initiated using the advertisers A as the looping index. At block 1006,
the variable N is incremented, the entry in the vector VARIABLES indexed by the
variable N is set equal to a reference to the entry in the vector LAMBDA for the
current advertiser. A procedure MIN_LAMBDA is called to determine a value for
the variable LOWER_BOUND MIN_LAMBDA computes the currently indexed
advertiser’s minimum lambda before the advertiser is zero-constrained
everywhere. One embodiment of this procedure is shown in FIG. 13. Thena

procedure MAX_LAMBDA is used to determine a value for the variable
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UPPER_BOUND MAX_LAMBDA computes the currently-indexed advertiser’s
maximum lambda before he is traffic constrained everywhere. One embodiment
of this procedure is shown in FIG. 14. At block 1008, the looping operation
continues until all advertisers A have been processed.

[0060]  After completing the looping operation, at block 1010, the procedure
SET_TO_ZERO is called to solve the system of equations defined by the input,
the function BUDGET ERROR, as described above. One embodiment of this
function is shown in FIG. 11. The SOLVE BUDGETS procedure ends at block
1012. ‘

[0061]  FIG. 11 shows the procedure to compute the amount that an advertiser
in the working set is over or under budget. It retrieves the I™ advertiser from the
working set and returns the difference between his current total spend and his
budget limit.

[0062]  The procedure BUDGET_ERROR begins at block 1100. At block
1102, the I advertiser is retrieved. At block 1104, the value of

BUDGET _ERROR is calculated as the difference between the result returned by
the procedure TOTAL_SPEND and the BUDGET_LIMIT for the advertiser A.
One embodiment of the procedure TOTAL_SPEND is shown in FIG. 16. The
procedure ends at block 1106.

[0063]  FIG. 12 shows one embodiment of a procedure to compute the working
set of advertisers that are at their budget limit. The working set includes all of the
advertisers that are either over their budget or that have a LAMBDA[A] less than
the maximum possible value. The algorithm adds every advertiser that satisfies
one of these two budget limit conditions to the working set.

[0064]  The procedure begins at block 1200. At block 1202, the variable
BUDGET_LIMITED ADVERTISERS is initialized. A looping operation is
initialized at block 1204 using advertiser A as the looping index. At block 1206, it
is determined if the current value of the procedure TOTAL SPEND for the
advertiser A exceeds the budget for the advertiser A. One embodiment of the
procedure TOTAL_SPEND is shown in FIG. 16. If the condition tested at block
1206 is true, the value of the variable BUDGET LIMITED ADVERTISERS is
incremented by the budget for advertiser A, block 1208. If not, at block 1210, it is
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determined if the value of lambda for the currently-indexed advertiser is less than
the current value of MAX_LAMBDA for the advertiser A. One embodiment of
the procedure MAX _LAMBDA is shown in FIG. 14. If so, at block 1212, the
value of the variable BUDGET LIMITED ADVERTISERS is incremented by the
budget for the advertiser A. Otherwise, control proceeds to block 1214.

[0065] At block 1214, if additional advertisers remain, control returns to block
1204. Otherwise, if all advertisers have been processed, the procedure ends at
block 1216.

[0066] FIG. 13 shows one embodiment of a procedure to compute the
minimum LAMBDAJA] that an advertiser can have before his optimal spend
becomes negative in every market. For each market, the algorithm calculates the
advertiser’s minimum LAMBDAJ[A] using Equation 15. The minimum across all
markets is the minimum value within any market.

[0067]  The procedure begins at block 1300. At block 1302, the value of the
variable MIN_LAMBDA is initialized to 1. A looping operation is entered at
block 1304 using market M as the looping index. At blocks 1306, 1308, equation
15 above is implemented to determine the minimum lambda for the advertiser. At
block 1310, if more markets remain to be processed, control returns to block 1304.
Otherwise, the procedure ends at block 1312.

[0068]  FIG. 14 shows one procedure to compute the maximum LAMBDA[A]
that an advertiser can have before his optimal spend reaches the traffic limit in
every market. For each market, the algorithm calculates the advertiser’s
maximum LAMBDA[A] using Equation 15. The maximum across all markets is
the maximum value within any market.

[0069]  The procedure begins at block 1400. At block 1402, the variable

MAX LAMBDA is initialized to 0. A looping operation begins at block 1404
using market M as a looping index. At blocks 1406, 1408, Equation 15 above is
implemented to determine the maximum lambda for the advertiser. Looping
continues at block 1410 until all markets have been processed. The procedure
ends at block 1412.

[0070]  FIG. 15 illustrates one embodiment of a procedure
BUDGETS_ARE_SOLVED to determine if there are any budget constraint
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violations. The algorithm checks to make sure that every advertiser has the largest
possible value of LAMDA[A] without exceeding his budget. It returns YES only
if all of the advertisers satisfy this condition.

[0071]  The procedure begins at block 1502. Looping begins at block 1504
over each advertiser A. At block 1506, the result returned by the procedure
TOTAL _SPEND for the advertiser A is compared with the advertiser A’s budget.
One embodiment of the procedure TOTAL_SPEND is shown in FIG. 16. If the
result is greater than the budget, the procedure returns the value NO at block 1508.
Otherwise, at block 1510, if the result returned by the procedure TOTAL_SPEND
is less than the budget for the advertiser, at 1512 the value NO will be returned by
the procedure if lambda for the advertiser is less than the value returned by the
procedure MAX_LAMBDA for the advertiser. One embodiment of the procedure
MAX_LAMBDA is shown in FIG. 15. Looping continues at block 1512 until all
advertisers have been processed. If no advertiser returned the value NO during
iteration through the loop, at block 1514 the value YES is returned and the
procedure ends at block 1516.

[0072]  FIG. 16 shows one embodiment of a procedure TOTAL_SPEND to
compute an advertiser’s total optimal spend across all markets. It uses
OPTIMAL_SPEND(A, M) to compute the amount in each market and sums the
results in a running total.

[0073]  The procedure begins at block 1600. At block 1602, the value of the
variable TOTAL SPEND is initialized to 0. In a loop including blocks 1604,
1606, 1608, for each market M, the value of the variable TOTAL_SPEND is
incremented by the result returned by the procedure OPTIMAL_SPEND. One
embodiment of this procedure is shown in FIG. 19. After all markets have been
processed, the procedure ends at block 1610.

[0074]  FIG. 17 shows one embodiment of a procedure IS_SOLVED to
determine whether the current CONSTRAINT[A, M] and LAMBDA[A] values
satisfy all of the zero, traffic, and budget constraints. The algorithm first checks to
make sure that every market satisfies its zero and traffic constraints; then it checks
to make sure that every advertiser satisfies his budget constraint. The algorithm

returns YES only if all of these conditions are true.
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[0075]  The procedure begins at block 1700. At block 1702, a loop using
market M as the looping variable is entered. At block 1704, the value returned by
the procedure MARKET IS _SOLVED is tested. One embodiment of the
procedure MARKET _IS_SOLVED is shown in FIG. 8. If the procedure returns a
negative value, the procedure IS_SOLVED returns the value NO. Otherwise, at
block 1706, looping continues to test another market M. Once all markets have
been tested, the value returned by the procedure BUDGETS_ARE_SOLVED is
tested. One embodiment of the procedure BUDGETS_ARE SOLVED is shown
in FIG. 15. If this procedure does not return a positive value, the procedure

IS _SOLVED returns a value NO, 1708. Otherwise, block ’1710, the procedure
returns the value YES, block 1710. The procedure ends at block 1712.

[0076] FIG. 18 shows one embodiment of a procedure
COMPUTE_SPENDING to record the final optimal spending amount for each
advertiser in each market. The algorithm is a loop that sets each SPEND[A, M]
value to the current value of OPTIMAL_SPEND(A, M).

[0077]  The procedure begins at block 1700. At block 1702, an outer loop is
entered using advertiser A as the looping variable. At block 1704, an inner loop is
entered using market M as the looping variable. At block 1806, entries in the
array SPEND are set to the current values returned by the procedure
OPTIMAL_SPEND. One embodiment of this procedure is shown in FIG. 19.
After all markets M have been processed for a value of an advertiser, A, the value
of the advertiser as the looping variable for the outer loop is incremented. After
all advertisers have been processed, the procedure ends at block 1812.

[0078]  FIG. 19 shows one embodiment of a procedure OPTIMAL_SPEND to
compute an advertiser’s optimal spend in a single market using Equation 7. If the
value is less than zero or greater than the traffic limit, the algorithm constrains it to
the appropriate value.

[0079]  The procedure begins at block 1900. At block 1902, a value for the
variable OPTIMAL _SPEND is determined based on the TOTAL_SPEND for the
advertiser in a market. One embodiment of a procedure TOTAL_SPEND for this
operation is shown in FIG. 16. Atblock 1904, the result of OPTIMAL_SPEND is
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set to the greater of OPTIMAL_SPEND and 0 and the minimum of
OPTIMAL _ SPEND and TRAFFIC_LIMIT. The procedure ends at block1906.
[0080]  FIG. 20 shows one embodiment of a procedure to compute an
advertiser’s market value. The procedure begins at block 2000. The value
VALUE is the product of the advertiser’s budget scale factor lambda, his profit-
per-click, and his click-through-rate. The profit-per-click, and his click-through-
rate may be obtained from any convenient source.

[0081]  The block diagram of FIG. 22 therefore shows a distributed system
2200comprising a plurality of client computers 2202, a plurality of advertiser web
servers 2204, an account management server 2206, and a search engine web server
2208, all of which are connected to a network 22100. The network 2210 is
hereinafter generally referred to as the Internet. Although the disclosed system
and method is specifically useful for the Internet, it should be understood that the
client computers 2202, advertiser web servers 2204, account management server
2206, and search engine web server 2208 may be connected together through one
of a number of different types of networks. Such networks may include local area
networks (LANS), other wide area networks (WANSs), and regional networks
accessed over telephone lines, such as commercial information services. The
client and server processes may even comprise different programs executing
simultaneously on a single computer.

[0082]  The client computers 2202 can be conventional personal computers
(PCs), workstations, or computer systems of any other size. Each client 2202
typically includes one or more processors, memories, input/output devices, and a
network interface, such as a conventional modem. The advertiser web servers
2204, account management server 2206, and the search engine web server 2208
can be similarly configured. However, advertiser web servers 2204, account
managemeﬁt server 2206, and search engine web server 2208 may each include
many computers connected by a separate private network. In fact, the network
2210 may include hundreds of thousands of individual networks of computers.
[0083]  The client computers 2202 can execute web browser programs 2212,
such as the NAVIGATOR, EXPLORER, or MOSAIC browser programs, to locate

the web pages or records 2214 stored on advertiser server 2204. The browser
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programs 2212 allow the users to enter addresses of specific web pages 9214 to be
retrieved. These addresses are referred to as Uniform Resource Locators, or
URLs. In addition, once a page has been retrieved, the browser programs 2212
can provide access to other pages or records when the user "clicks" on hyperlinks
to other web pages. Such hyperlinks are located within the web pages 2214 and
provide an automated ‘way for the user to enter the URL of another page and to
retrieve that page. The pages can be data records including as content plain
textual information, or more complex digitally encoded multimedia content, such
as software programs, graphics, audio signals, videos, and so forth.

[0084]  In one embodiment, client computers 2202 communicate through the
network 2210 with various network information providers, including account
management server 2206, search engine server 2208, and advertiser servers 2204
using the functionality provided by a HyperText Transfer Protocol (HTTP),
although other communications protocols, such as FTP, SNMP, TELNET, and a
number of other protocols known in the art, may be used. Preferably, search
engine server 2208, account management server 2206, and advertiser servers 2204
are located on the World Wide Web.

[0085]  As discussed above, at least two types of server are contemplated in
embodiments. The first server contemplated is an account management server
2206 comprising a computer storage medium 2220 and a processing system 2222.
A database 2224 is stored on the storage medium 2220 of the account management
server 2206. The database 2224 contains advertiser account information,
including in one embodiment advertiser subscription account information. It will
be appreciated from the description herein that the system and method disclosed
herein may be implemented in software that is stored as executable instructions on
a computer storage medium, such as memories or mass storage devices, on the
account management server 2206. Conventional browser programs 2212, running
on client computers 2202, may be used to access advertiser account information
stored on account management server 2206. Preferably, access to the account
management server 2206 is accomplished through a firewall, not shown, which
protects the account management and search result placement programs and the

account information from external tampering. Additional security may be
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provided via enhancements to the standard communications protocols such as
Secure HTTP or the Secure Sockets Layer.

[0086]  The second server type contemplated is a search engine web server
2208. A search engine program permits network users or searchers, upon
navigating to the search engine web server URL or sites on other web servers
capable of submitting queries to the search engine web server 2208 through their
browser program 2212, to type keyword queries to identify pages of interest
among the millions of pages available on the World Wide Web. In one
embodiment, the search engine web server 2208 generates a search result list that
includes, at least in part, relevant entries obtained from and formatted by the
results of the bidding process conducted by the account management server 2206.
The search engine web server 2208 generates a list of hypertext links to
documents that contain information relevant to search terms entered by the user at
the client computer 2202. The search engine web server transmits this list, in the
form of a web page, to the network user, where it is displayed on the browser 2212
running on the client computer 2202. One embodiment of the search engine web
server may be found by navigating to the web page at URL
http://www.overture.com/.

[0087]  Search engine web server 2208 is connected to the Internet 2210. In
one embodiment, search engine web server 2208 includes a search database 2230
comprised of search listing records used to generate search results in response to
user queries. In addition, search engine web server 2208 may also be connected to
the account management server 2206. Account management server 2206 may also
be connected to the Internet. The search engine web server 2208 and the account
management server 2206 address the different information needs of the users
located at client computers 2202.

[0088]  For example, one class of users located at client computers 2202 may
be network information providers such as advertising web site promoters or
advertisers having advertiser web pages 2214 located on advertiser web servers
2204. These advertising web site promoters, or advertisers, may wish to access
account information residing in storage 2220 on account management server 2206.

An advertising web site promoter may, through the account residing on the
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account management server 2206, participate in a competitive bidding process
with other advertisers. An advertiser may bid on any number of search terms
relevant to the content of the advertiser's web site. In one embodiment, the
relevance of a bidded search term in a search listing to the corresponding web site
may be evaluated using a computer program executing at processor 2222 of
account management server 2206, where the computer program will evaluate the
search term and corresponding web site according to a set of predefined editorial
rules.

[0089]  The higher bids receive more advantageous placement on the search
result list page generated by the search engine 2208 when a search using the
search term bid on by the advertiser is executed. In one embodiment, the amount
bid by an advertiser comprises a money amount that is deducted from the account
of the advertiser for each time the advertiser's web site is accessed via a hyperlink
on the search result list page. In another embodiment, the subscription account of
the advertiser is deducted by a predetermined amount each time a search listing of
the advertiser is served or displayed to a searcher in response to a search query. A
searcher "clicks" on the hyperlink with a computer input device to initiate a
retrieval request to retrieve the information associated with the advertiser's
hyperlink. Preferably, each access or "click" on a search result list hyperlink will
be redirected to the search engine web server 2208 to associate the "click” with the
account identifier for an advertiser. This redirect action, which is not apparent to
the searcher, will access account identification information coded into the search
result page before accessing the advertiser's URL using the search result list
hyperlink clicked on by the searcher. In another embodiment, it may be this
clickthrough operation to the advertiser’s URL that causes deduction of the
predetermined amount from the subscription account of the advertiser. The
account identification information is recorded in the advertiser's account along
with information from the retrieval request as a retrieval request event. Since the
information obtained through this mechanism conclusively matches an account
identifier with a URL in a manner not possible using conventional server system
logs known in the art, accurate account debit records will be maintained. In some

embodiments, the advertiser's web site description and hyperlink on the search
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result list page is accompanied by an indication that the advertiser's listing is a
paid listing.

[0090] A second class of users at client computers 2202 may comprise
searchers seeking specific information on the web. The searchers may access,
through their browsers 2212, a search engine web page 2232 residing on web
server 2208. The search engine web page 2232 includes a query box in which a
searcher may type a search term comprising one or more keywords. Alternatively,
the searcher may query the search engine web server 2208 through a query box
hyperlinked to the search engine web server 2208 and located on a web page
stored at a remote web server. When the searcher has finished entering the search
term, the searcher may transmit the query to the search engine web server 2208 by
clicking on a provided hyperlink. The search engine web server 2208 will then
generate a search result list page and transmit this page to the searcher at the client
computer 2202.

[0091]  The searcher may click on the hypertext links associated with each
listing on the search results page to access the corresponding web pages. The
hypertext links may access web pages anywhere on the Internet, and include paid
listings to advertiser web pages 2214 located on advertiser web servers 2204. In
one embodiment, the search result list also includes non-paid listings that are not
placed as a result of advertiser bids and are generated by a conventional World
Wide Web search engine, such as the INKTOMI, LYCOS, or YAHOO! search
engines. The non-paid hypertext links may also include links manually indexed

into the database 2230 by an editorial team.

[0092]  From the foregoing, it can be seen that the present embodiments
provide method and apparatus for displaying advertisers’ listings in proportion to
the amount spent by the advertisers. Each advertiser decides how much money he
wants to spend on a search term, and the search provider displays the advertisers’
listings accordingly.

[0093]  While a particular embodiment of the present invention has been shown

and described, modifications may be made. It is therefore intended in the
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appended claims to cover such changes and modifications, which follow in the
true spirit and scope of the invention.

[0094] Tt is therefore intended that the foregoing detailed description be
regarded as illustrative rather than limiting, and that it be understood that it is the
following claims, including all equivalents, that are intended to define the spirit

and scope of this invention.
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WE CLAIM:

1. A business method for a database search system in which seachers
submit search queries to a database and receive search listings including at least
some advertiser-sponsored search listings, the business method comprising:

selling to respective advertisers a specified quantity of searcher

engagements for a specified price; and

subsequently, providing search listings of respective advertisers in response

to search queries and in proportion to the respective advertisers’

specified quantity of searcher engagements.

2. The business method of claim 1 wherein selling a specified quantity
of searcher engagements comprises:

selling searcher impressions of the respective advertisers’ search listings.

3. The business method of claim 1 wherein selling a specified quantity
of searcher engagements comprises:

selling searcher clickthroughs of the respective advertisers’ search listings.

4. The business method of claim 1 wherein selling a specified quantity
of searcher engagements comprises:
selling post-clickthrough searcher actions at web site of the respective

advertiser after clickthrough of respective advertiser’s search listing.

5. The business method of claim 1 wherein selling a specified quantity
of searcher engagements comprises:
selling one of searcher impressions and clickthroughs of the respective

advertisers’ search listings for a predetermined time period.

6. The business method of claim 1 further comprising:

receiving a search request;
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determining for each respective advertiser a respective discrepancy value
related to a respective number of searcher engagements received
and a respective number of searcher engagements the each
respective advertiser should have received; and

returning search listings according to the determined discrepancy value.

7. The business method of claim 1 wherein selling a specified quantity
of searcher engagements comprises:
determining at least one of
a cost per click for a respective advertiser, and

an estimated number of clicks for the respective advertiser.

8. The business method of claim 7 further comprising:
determining clickthrough rate for respective advertiser based on historical

data for the market.

9. The business method of claim 8 wherein determining clickthrough
rate comprises:
estimating the clickthrough rate as a ratio of a number of clicks a search
listing of the respective advertiser has received to the number of

impressions the search listing has received.

10.  The business method of claim 1 further comprising:
recommending to respective advertisers an optimal advertising spend; and

allocating the advertiser advertising spend among different markets.

11. A computer readable storage medium storing computer readable
computer code configured to implement a method for a database search system in
which seachers submit search queries to a database and receive search listings
including at least some advertiser-sponsored search listings, the computer readable

computer code comprising:
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first computer readable code for offering to respective advertisers a
specified quantity of searcher engagements for a specified price, the
searcher engagements including at least one of searcher impressions
and searcher clickthroughs; and

second computer readable code for providing search listings of respective
advertisers in response to subsequently received search queries and
in proportion to the respective advertisers’ specified quantity of

searcher engagements.

12.  The computer readable storage medium of claim 11 further
comprising:
third program code for determining a cost per clickthrough for a respective
advertiser; and
fourth program code for determining an estimated number of clickthroughs

deliverable to the respective advertiser.

13.  The computer readable storage medium of claim 12 wherein the
third computer program code is configured to determine the cost per clickthrough
as a function of an estimated total advertising sale and an estimated clickthrough

rate for the respective advertiser.

14.  The computer readable storage medium of claim 12 further
comprising fifth computer program code configured to determine the clickthrough

rate and the estimated total advertising sale based on historical data for a market.

15.  The computer readable storage medium of claim 12 wherein the
fourth computer program code is configured to determine the estimated number of
clickthroughs as a function of the ratio of the respective advertiser’s advertising

spend to an estimated total advertising sale.

16.  The computer readable storage medium of claim 11 further

comprising:
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third program code for optimizing a respective advertiser’s advertising
spend based on the advertiser’s total advertising budget, the

advertiser’s profit per clickthrough and an external rate of return.

17.  The computer readable storage medium of claim 16 further
comprising:
fourth computer program code for determining a budget scale factor for the

respective advertiser.

18.  The computer readable storage medium of claim 17 wherein in the
fourth computer program is configured to:

first solve for all zero constraints and traffic constraints;

determine a number of free spaces on a page of search results to be
provided in response to a search query not taken up by advertisers at
a traffic limit and a number of advertisers not currently at a zero
limit or a traffic limit; and

solving a system of equations to determine the respective advertiser’s

budget constraint.

19.  An apparatus operating over a computer network for generating a
result list in response to a keyword entered by a user through a remote input
device, the apparatus comprising a computer system connected to the computer
network and having stored thereon:

a database containing a plurality of listings, where each listing is associated

with an advertiser;

programming code for generating a result list in response to a user entering

a keyword, the result list including listings having an associated
keyword generating a match with the keyword entered by the user;
and

programming code for managing advertiser subscriptions, including

accepting advertiser subscription orders specifying a number of user

engagements, maintaining advertiser subscription accounts and
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adjusting a respective advertiser’s subscription account when an

advertiser listing is included in a generated search list

20.  The apparatus of claim 19 wherein the computer system stores the
number of user engagements in response to compensation provided by a respective

advertiser.

21.  The apparatus of claim 20 wherein the computer system determines
an estimated number of clickthroughs to be provided in return for the
compensation provided by the respective advertiser, the estimated number of
clickthroughs being related to a ratio of the compensation provided by the

respective advertiser to total compensation provided by all advertisers.

22. A subscription method for a pay or placement database search
system, the method comprising:

offering advertisers a specified number of searcher engagements at a
specified cost;

initiating subscription accounts with one or more subscribing advertisers;

receiving search requests from searchers;

in response to the search requests, providing search results including search
listings of subscribing advertisers; and

adjusting the subscription accounts of the subscribing advertisers in

response to providing the search results.

23.  The subscription method of claim 22 further comprising:

recommending an optimal advertiser spend amount to a respective
advertiser based on at least one of the respective advertiser’s
advertising budget, profit per clickthrough and an external rate of

return.

24.  The subscription method of claim 23 further comprising:
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determining a budget scale factor for the respective advertiser to limit

spending of the advertiser across a plurality of markets.
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