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Lecture 2: Advertisements & Introduction to Auc-
tions

Types of Advertisements

1. Contextual Advertisements: These advertisements are displayed based on
a context. They are of three main types:

(a) Search Ads: These are ads that are displayed as and when the user
searches for information and are based on the search query entered
by the user. The Google Adwords program is an example of search
advertising.

(b) Content Based Ads: These ads are displayed based on the content of
a web page. The Google Adsense program is an example of a content
based advertising system.

(c) Community/Social Ads: These ads are displayed based on either
profile information or based on information such as past websites
viewed. There is a question of privacy violation that arises in certain
types of social ads.

2. Non-Contextual Advertisements: These are advertisements that are out-
of-context. For example, banner advertisements on some sites are deliv-
ered in a non-contextual fashion. However, the gap between Contextual
and Non-contextual ads is blurring with growth in advertising networks
and intermediaries which are able to generate targeted ads based on a per-
son’s surfing history, cookies, information that can be easily ascertained
such as the time of the day etc. These networks use algorithms to deter-
mine which advertisement to show to each customer.

Keyword Pricing

How should the keywords be priced?

1. Posted Price: The publisher charges a fixed price for a keyword. However,
this approach will not work. The reasons are:

(a) Lack of information: The number of keywords is huge and you can
also sell keyword combinations. For example, advertisers will be
ready to pay more for ’dentist degree’ than just ’dentist’ for they
stand to earn much more if someone enrolls in a dental program as
opposed to visiting their dentist.
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(b) Duplicates: In general, no two products are the same. However, a
keyword is after all just a keyword and the posted price is well its
price. However, when I search for ’metal’, it might be that I am
searching for the music genre or say steel or iron. There is difficulty
in determining what price to charge. Also, different words might
mean the same thing but a few among those synonyms might also
mean other things. This adds further complexity to determining one
fixed price.

(c) The problem of long tail: Posted prices do not work with the long tail.
It is easy for Google/Yahoo to price ’mortgage’ but it is very hard to
price ’blinds and draperies’. There are also seasonal variations and
consumer trends. In general, as the long tail is monetized, more and
more prices will be set in a distributed fashion.

2. Bidding: The keywords are priced based on a a keyword auction where ad-
vertisers place bids per click and when their ad is clicked they get charged
a certain amount. The amount they are charged is different in different
auction types and this is discussed in the following sections.

Auctions

First Price Auction

The ads are ranked based on the bids in a decreasing fashion from highest bid
to lowest. Winner: Highest bidder. Pays: The amount he/she bids.

If the winner pays the highest bid, there is incentive to figure out what
everyone else is going to bid and make the lowest possible winning bid. This
therefore makes the market unstable. Relevance is also lost as only the highest
bid is chosen and the ad that is displayed may not even be relevant or may be
something offensive such as adult content. This is also not socially optimum.

To maximize social utility, the bids should be ranked on the basis of CTR*bid
where CTR is the Click-Through-Rate. This eliminates the issue of relevance
as only relevant ads are clicked on and therefore the CTR component ensures
relevant ads are on top unless the bid is exorbitantly high.

Another problem is that of handling budget constraints of advertisers.

Second Price Auction

Winner: Highest bidder. Pays: The amount that the second highest bidder
bids.

Now we argue that second price auction leads to truthful behavior. For
example, if we are having an auction for a laptop and the value of this laptop
for a particular bidder is $1000, then it is in his best interest to bid $1000 for
the laptop. The bidder can have two types of responses.

1. Bidder underbids. For the sake of argument, assume the value of the
laptop for bidder X is $1000, however she chooses to bid $900. We intend
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to compare the cases: bidder bids $1000 (her true value), and bidder bids
$900 (deliberately underbids). Now there are three possible scenarios. Top
bidder can bid below $900, between $900 and $1000, and above $1000.

(a) Top bid is $1100. Bidder doesn’t gain anything by underbidding
because in either case she doesn’t win the auction.

(b) Top bid is $500. Again underbidding doesn’t help as in both the
cases bidder wins the auction and pays $500.

(c) Top bid is $950. Had the bidder bid the true value ($1000), she
would have won the auction and got the laptop for $950. However,
underbidding results in losing the auction.

2. Bidder overbids. Again, for the sake of argument, let’s assume that the
true value for the bidder is $1000 and she chooses to bid $1100. Now there
are three possible scenarios. Top bidder can bid below $1000, between
$1000 and $1100, above $1100.

(a) Top bid is $1200. Doesn’t win either way.

(b) Top bid is $500. Wins either way and pays $500.

(c) Top bid is $1050. If she overbids ($1100), she wins the auction but
ends up paying $1050 for the laptop, the value of which is only $1000.
If she bids the true value ($1000), she loses the auction (but this isn’t
bad).

Therefore, truth-telling is a dominant strategy equilibrium in second price
auction.

Dominant Strategy Equilibrium: If, in a game, each player has a dominant
strategy, and each player plays the dominant strategy, then that combination of
(dominant) strategies and the corresponding payoffs are said to constitute the
dominant strategy equilibrium for that game.
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