An Open Source Advertisement Server
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Why Online Advertising 7

* Can reach a targeted audiences anywhere in the world
* Unique targeting Capabilities

e Simple and fast

* Cost Effective

* Flexibility



Search Engine Marketing

Important type of online Advertising

Promotion of Product or Service by increasing its visibility in
search engine results pages

Advertisements are placed on the basis of key search terms
entered in search engines

Involve auction systems to price and place advertisement
Initially, advertisement spaces sold on a per-thousand-
impression basis

1997, onwards sold on a per-click-basis



Project ldea

* Design and Implement a new Online Advertisement System
for the open source search engine, Yioop

* Supports selling advertisements and displaying them within
search results

* Involves a novel auction system

* Also supports display of advertisements from external
advertisement servers



Overview : Google AdWords

* Google’s Online Advertising Platform, started in 2002

e User can create advertisement, attach keywords to it and
send to Google’s database

* Google returns advertisements if search keyword matches
with attached keywords

* Ads displayed on search results page are based on search
query contents



Creating A Google AdWords Campaign

Your first campaign

A campaign focuses on a theme or a group of products. To create a campaign, you'll set a budget, choose your awdience, and
write your ad, Keep in mind, you wont be charged for selecting options, and you can always make changes later

1. Decide how much to spend

Your budget $2.00 per day {:: Select maximum amount for
Ad campaign

2. Choose a target audience

Locations United States and Canada ,_-:‘:: Region where you want to
display your advertisement

i |
Hetworks Search Network, Display Network -{: SIF:: t:‘:t Shn“f atd along
with other conten

Keywords associated
Keywords [scarch | oo [ open source [ TNIAN

with advertisement

3. Set your bid
Bid Automatically set my bids to get the most clicks within my budget

4 Write your ad

Text ad s
YoopSearch Actual text Ad with
yoopsearch.com link to lading page and
PHP Search Engine <: i E pag .
Open source Search Engine text associated with

it.



Google AdSense

Allows website owners to earn revenue

Works by matching images and text to the owner’s site based on
content

Advertisements are managed, arranged, and maintained by Google
Publishers are not allowed to click their own advertisements

Variety of advertisement formats such as mobile web pages, videos,
online games, TV inventory etc.



Google AdSense(2)

* To display advertisements, website owners place a
Javascript code provided by AdSense on web pages

* The script makes use of inline JSON to render content
fetched from the Google server

 Javascript makes possible for website owners to use of the
AdSense program

* Use of valuable text content is encouraged to get more
revenue



AdChoices

* Anicon in the corner of the advertisement

* Not a advertising provider

e Used for interest based advertising

* Helps to show ads based on the individual’s interests

AdChoices



Questions to ask

* Where will my advertisement appear on the list ?
" Using advertisement space allocation strategy

* When will advertisers pay ?
= Only when someone clicks on link

* How much to pay ?
= Revenue derived from number of clicks



Introduction to Auction System

* Allocates advertisement space according to some rule

l Auction
|
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Open Auctions

* Conducted at a public venue

* General idea
= Winner pays highest bid — own bid

e Useful in one item auctions
* Types

= Ascending Price
" Descending Price



Sealed Envelope Auctions

* Each bidder submits bid privately
* All bids are then reveled to Auctioneer who decides
allocation
e Useful in multi-item auctions
* Types
= First Price Auction
» Winner pays the highest bid
= Second Price Auction
» Winner pays the second highest bid



Second Price Auctions

* Winner pays bid from the next highest bidder

* Sounds “wrong”
= why not bid extremely high so that | can win the item,
and then pay a much lower price for it?

* The Assumption does not hold when everyone uses same
strategy



Generalized Second Price Auction (GSP)

* The highest bidder gets the most valuable ad space
 The Bidder is then left out from future bidding

Value per Click Bidder Advertising Valuation
Space
12 1 1

&P y 2 2400
1 400
8 2 1 3200
2 200
2 1600
4 3 1 1600
2 800

 Bidder 1 gets ad space 1 and pays $8 per click - payoff $1600
 Bidder 2 gets ad space 2 and pays $4 per click — payoff $S800



VCG Auction

* Truth Telling is not dominant in GSP
* Modification to previous example
= Bidder 1 bids $7 to target ad space 2 and has expected
clicks per day 300
= Difference between the click through rates is not large
enough relative to the difference in per-click payment

* In VCG, seller computes matching
* Maximizes total valuation of the system



Example: VCG Auction

1 1 50
- . 2 30
Advertising Space | Click Through Rate

3 10

1 5
2 1 25
2 2 2 15
3 1 3 5
3 1 5
2 3
3 1

* Matching of {(1, 1), (2, 2), (3, 3)} would return a total valuation
50 + 15 + 1 = 66 which is the maximum



Advertising using Cosine Similarity

e Search Engines use a bag of words model to retrieve relevant
documents

* Ranking algorithms are used to rank the documents
* We extend this technique to get contextual advertisements

* We used words from the retrieved documents to get
advertisements



Advertising using Cosine Similarity(2)
* Built a bag of words model using an inverted Index
* Positional Index is used to build inverted Index
< term: number of docs containing term
docl:positionl,position?2...;

doc2:positionl,position?2...; >

* With a positional index, it is easy to deal with phrase queries



Advertising using Cosine Similarity(3)

* Bag of words model built using document indexing. Following URL's are used.

https: S /pushkarumaranikar.wordpress. com)/
http://en.wikipedia.org/wiki/Android (operating system)
http://en.wikipedia.org/wiki/Online and offline

http://software.canon-europe. com,

http://www.canonrumors . com/

http://en.wikipedia.org/wiki/Database

http://en.wikipedia.org/wiki/Cloud computing
http://www.microsoft.com/enterprise/it-trends/clound-computing/defaunlt.asprxffbid=DGEpIS5yUMGd
http://www.interoute.com/what-are—-cloud-servers

http://www.rackspace.com/cloud/servers

* Tokenized words from these URL's and formed a bag of words model



Cosine Similarity Ranking

 Measure of Similarity between two vectors

* Calculated using the inner product space of two vectors
that measure the cosine of the angle between them

* Gives judgment of orientation

* For a query vector g and a document vector d , when
similarity is defined as the cosine of the angle between
them

d 4§
] “14l

sim (d,§) =



Finding relevant documents

Cosine similarity applied to the query vector and document vector

Enter search query:
cloud
Document vector created for document
Document vector created for document
Document vector created for document
Document vector created for document
Document vector created for document
Document vector created for document
Document vector created for document
Document vector created for document
Document vector created for document
Document vector created for document :
cosine similarity for given query with document
cosine similarity for given query with document
cosine similarity for given query with document
cosine similarity for given query with document
cosine similarity for given query with document
cosine similarity for given query with document
cosine similarity for given query with document
cosine similarity for given query with document
cosine similarity for given query with document
cosine similarity for given query with document

VONOUVAWNRE®

:9.0
:9.884937291752387988
:8.e

:e.e

:9.0
:2.883579873287718753
:2.5771441342195869
:9.19466739886857416
:2.43019880494981483
:8.0

VONOUVAWNEO

http://en.wikipedia.org/wiki/Cloud_computing => ©.5771441342195869

http://www.interoute.com/what-are-cloud-servers => ©8.438198304949814383
http://www.microsoft.com/enterprise/it-trends/cloud-computing/default.aspxi#fbid=DGpI5SSyUMGd => ©.19466739886057416
http://en.wikipedia.org/wiki/Android_(operating_system) => ©.8849372917523087988
http://en.wikipedia.org/wiki/Database => ©.883579073287718753

https://pushkarumaranikar.wordpress.com/ => ©.0

http://en.wikipedia.org/wiki/Online_and_offline => ©.0

http://software.canon-eurcope.com/ => 8.0

http://www.canonrumors.com/ => 0.0

http://www.rackspace.com/cloud/servers => 0.0



Retrieving relevant advertisements

e Use a subset retrieved documents to build a document
vector for ranking advertisements

* New set of documents is formed with the entered
keywords and the immediate three words associated with
it on either side

* For Example, set of documents for query “cloud” is,

systems allocated needed cloud hosting multiple cloud
place key benefits cloud servers flexibility scalability
example longer required cloud servers also offer
information different version cloud servers please visit




Retrieving relevant advertisements(2)

* Cosine similarity measured for each of these documents
with advertisements in inventory

* Most relevant advertisements for query “cloud” are,

Relevant Ads:
cloud computing for dummies =»> 8.9845348337332909
applications in the cloud => @.6666666666666666
servers for businesses =»> 8.35355339859327373
web design and marketing solutions for business websites =» 8.2773508981126146



Advertisement Placing Service in Yioop

e Allows advertisements from an external advertisement
server to be displayed on a web page

* Provider shares revenue with web site owner

* Easy way to make money

* In Yioop, we are providing a configurable option for an
advertisement placing service



Getting Iinto It...

* Added configuration options for advertising space and
advertisement placing service

e Select advertisement space within Yioop

* Place a Javascript code provided by the external
advertisement network for the selected advertising space

e Currently, Yioop supports top, side, and both alignment
options

* Javascript is passed to the search controller and is
executed during rendering the view



Flow Chart for Advertisement Placing Service

C = D

N

Select Advertissement
alignment

L

Enter JavaScript code
under sslected
advertisement alignement

L

Pass Alignment details and
script to the search controlier

N

Add script and alignment
details to data

N

Send data to vieww for rendering

-

Request extemal advertisement
netvvork for adverertisement
response

<Dis;)lay rendered viev.r>

< EMND )




Configuration of Ad Placing Service

—Ad Server Configuration

Ad Location

- Option to select advertisment
Top © Side « Both _Nu“e ¢<:: alignment on search result page
Global Element Ad Script

Top Element Ad Script

¢! -- AdSpeed.com Serving Code 7.2.7 for [Ad] Click Me [Text Ad] --:

«script type="text/javascript" src="http://g.adspeed.net/ad.php?do=]s&aid=21614280id=180258&target=_blank"»
</script:

<! -- AdSpeed.com End --3

Add ad script from external
advertisement program

) . based on option selected
Side Element Ad Script
<!-- Adspeed.com Serving Code 7.9.7 for [Ad] Click Me [Text aAd] --=
<script type="text/javascript” src="http://g.adspeed.net/ad.php?do=s&aid=2161428&cid=18025&target=_blank">
</script:

<! -- AdSpeed.com End --3




Advertisements rendered from Ad Placing Service

Settings  Sign In

' ; . search &

0.98745 seconds. Showing 1- 10 of 19208
Open Source PHP search engine <:|

Advertisement displayed
Search underway for more bodies in grimy Massachusetts home | Fox News v.u:h selected algnment
W foxnews comVus/2014/09/12/se..imy-home - Words: health search report attorney wesk option
death concealment and ordered held without bail as the search .. for Worcester District Attorney Joseph
Early Jr. The search
Cached. Similar. Infinks. [P-184.51.102.65. Score:9.92 |:> Open Source PHP search endine

htp:/fwww.telegraph...
W Selegraph.co.uk/sitemapsiweb...0047 xml - Words: Couture india england business front

Uk/ipad2/Business_Front/9684718/Greace-looks-past-Europe-in-search-for-new-funds. himl
View as text. Similar. Inlinks. [P-96.17148 41 Score:6.10




Online Auction System in Yioop

* Accepts bids for every Campaign

e Calculates minimum bid required and campaign created
only when budget is over minimum bid

* Program then runs a ranking algorithm when users enter
certain search queries

e Factors considered for ranking are budget and keywords
association

* Only contextual advertisements are displayed on the
search results page



Details...

- Added new user role, known as  Account Details [Lock]

“Business user” Username: pumaranikar

* Only Business user can create First Name: Pushkar
campaign , Last Name: Umaranikar

* Anyone can become a business Email: pushkar umaranikar
user by providing credit card Password:
details S— Business User: ¢ &

. . . — Credit card information: 1234567
e Configuration available under redit card information: 1234567890

Manage Accounts section Save



Manages Advertisements Activity

Manage Account

Manage Groups
Feeds and Wikis

Mix Crawls -

Advrenens -

Manage Advertisements

Advertisment activity for
Business users only

Create Advertisement

Advertisement Name:
Text Description:

Destination URL:
Start Date:

End Date:

Keywords:

Minimum Bid Required:

Expensive word:

Advertisement Type:
Budget:

testAdwv

test advertisement

test.com

e4,/3e /2015

es/e3/2el1s5

test, describe

8

describe

LAddl(eymmwds‘

Text Ad

16|
|Save|

value should be
more thamn
mininmunm
budget required

<



Advertisement List

* Option for activate and deactivate advertisement is available

* Expired advertisements gets automatically deactivated

Advertisement List Row0to7 of 7 Show|50 - |[Search]
I.||!l|.||:l Name E;fi“aﬂun Keywords (Budget|Start Date |End Date |Impressions|Actions
Test google com search G fg 15-0%- ?315'{] > Deactivat
Testadv yahoo.com google 12 ":1? 15-05- fgm'ﬂ > ll4s Deactivat
Yioop Vioop. com search, yioop|[48 ‘1?31 3-05- 3315{'5' 11
adv600Update|google.com test describel|[100 2015-05-  [[2015-05- 15

08

15




About Create Advertisement Form

* Includes name, description, destination URL, start date, end
date, keywords and budget

* Minimum bid required value is calculated by the auction
system depending upon the number of keywords and their
popularity

* Enter a budget amount that is equal to or greater than the
minimum required budget

* System also displays expensive words among the keywords
associated

* It helps to manage budget



Database Schema for an Auction System

:| ADVERTISEMENT METADATA v
& ADV_ID INT{11)

CLICKS INT(11)

IMPRESSIONS INT(11)

| ADVERTISEMENT_KEYWORD v
ID INT{11)
KEYWORD VARCHAR(25)
BID_AMOUNT INT(11)
BID_DATE VARCHAR(20)

— | ADVERTISEMENTS v

ADV_ID INT(11)
USER_ID INT{11)

ADV_NAME VARCHAR(25)
ADV_DESCRIPTION VARCHAR(35)
ADV_DESTINATION VARCHAR(G0)
ADV_KEYWORDS VARCHAR(E0)
STATUS INT{11)

ADV_BUDGET INT{11)
ADV_DATE VARCHAR(20)




How system calculates minimum bid ?

* Every day is considered as a separate transaction for the
same advertisement
* If keyword has not already been used before, then a
minimum bid set is to 1 on that date
* For the same keyword, the bid amount may vary for
different dates
* Example
" A user is creating a new campaign called “Test
Advertisement”. Keywords entered are “test” and
“adv”. Date range is May 1, 2015 to May 7, 2015



How system calculates minimum bid ? (2)

Test 10 May 1 Adv 8 May 1
Test 8 May 2 Adv 12 May 2
Test 10 May 3 Adv 10 May 3
Test 12 May 4 Adv 12 May 4
Test 10 May 5 Adv 8 May 5
Test 8 May 6 Adv 4 May 6
Test May 7 Adv 12 May 7

* To calculate the minimum bid, half the existing bid amount for every day for every
associated keyword. The minimum bid for the word “test”
=(10/2) + (8/2) + (10/2) + (12/2) + (10/2) + (8/2) + 1
=5+4+5+6+5+4+1=30
e Similarly, the minimum bid required for word the “adv” = 33
* The minimum bid required to create the campaign =30 + 33 =63
And the expensive word in this case is, “adv”.



How system updates bid amount ?

* Let us consider budget entered =126

updateFactor = ((Bid of the day =+ 2) + min bid required ) X Budget

e Itis a fraction of a minimum bid and budget distributed to scale over proportionally
* For Example, Update factor of the keyword “test” on May 1 is,
=(5/63) X 126

Test 10+10=20 May 1 8+8=16 May 1
Test 8+8 =16 May 2 Adv 12+12=24 May 2
Test 10+ 10=20 May 3 Adv 10+ 10=20 May 3
Test 12 +12 =24 May 4 Adv 12 +12 =24 May 4
Test 10+10=20 May 5 Adv 8+8=16 May 5
Test 8+8=16 May 6 Adv 4+4=8 May 6

Test 2 May 7 Adv 12+12=24 May 7



Display relevant advertisements

e Let usimagine, the user has entered the search query as “computer” and
system finds 5 advertisements related to query

Advertisement Budget

Adv1l 10
Adv2 20
Adv3 30
Adv4 40
Adv5 50

 We do a sum of the budgets of all advertisements. In this case:-
Sum=10+20+30+40+50=150

* Now, rand function will generate random number between 0 to Sum. In this
case, O to 150



Display relevant advertisements(2)

Adv1l 10 0-10
Adv2 20 11-30
Adv3 30 31-60
Adv4 40 61-100
Adv5 50 101 -150

 Then, we calculate display range for each advertisement using budget. Range
for Advl is 10, same as Budget. For Adv2 it is 11-30 as budget is 20.

e |f the random number lies in the range 11-30, Adv2 gets displayed and so on.



Display relevant advertisements(3)

* Probability based model is used to display advertisements
* Alow budget add would also rendered but with less probability
than others

Je test Q
0.268889 seconds. Showing 1 - 10 of 13735
test400
hello world <::

How to test drive a car | Cars

www._telegraph.co.uk/cars/advice/... ve-a-car Words: function object return var window
Cached. Similar. Inlinks. 1P:96.17.148 41 Score:7.80

e System also monitors clicks and impressions for each
advertisement



Sequence Diagram — Create Advertisement

Create advertisement )

Business User Yicop Search Controller Auction System Advertisement inventory

= 1: Login as business user

|:|< 2 - Logged in successfully
=

- Click on Manage Advertisement

ol

Ij?: Create advertisement form opened

: 5 - Associate keyvwords to campaig R R T T T

T - Get existing bid amout

g - Bid amount retrieved :

10 - Minimum Bid amount sent

9 - Calculate min bid reguired

]

D‘11 - Minimum Bid amount displayed

: 12 - Add budget

i

: 13 - Save advertisement . : H
. 14 - Add advertisement 15 - Add advertisement to inventorny |

)

16 - success messgae
D< 18 - Advertisement created

17 - Status update sent T




Sequence Diagram — Display Advertisement

Display advertisement )

End User Yicop Search Controller Auction System Advertisement inventory

: 1 : Enter search guery _— : :

=:I 2 - Get relevant documents ;

3 freguest o el EdUTEIEmEEt: Get advertisements containing reiquirer:l keyword

: ‘ 5 - Advertisements sent

: 5 - Sum the bid amounts

: : ¥ - generate random number

L—I_l‘ I IF?.EIE'-.-'ant advertisement sen

9 - Advertisernent rendered on page
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User Acceptance Testing

* Aim is to check whether users
can use the newly designed
advertisement platform easily
or not

* \We noticed difficulties faced
by them and received

feedback.

 Feedback Comments:

= Add help text about Add
keywords button.

" |t is useful to have a preview of
the created advertisement.

Create Advertisement
Advertisement Name: Testady
Text Description: This is test adv

Destination URL: http://google.com
Start Date: 95/11/2015

End Date: g5/13/2015

lgccgle

Keywords:

Add Keywords

Advertisement Type: Text Ad
Budget:

Cilck oniconto
get wiki help

Preview:

Testadv
This is test adv

Manage Advertisements [ ] X

Manage Advertisements

You can create an advertisement, view and edit
already created advertisements

Lnder manage advertisements. You can activate or
deactivate advertisements.

Create Advertisement

You need to enter advertisement name, description,
destination URL which is a

landing page for an adverisement In addition, you
need to enter start and end date for the campaign anc
associate keywords with it When you click on "add
keywords” the system calculates the minimum bid
required fo

create & campaign along with the most expensive
word among keywords that you have entered. You
can adjust your bid by altering the keywords
association.You can see preview of your campaign

under "Preview".




Comparison with Google AdWords

* Based on probabilistic ranking

* Even a low budget campaign gets displayed. Google uses
GSP. Hence, low price bidders may not get their
advertisements placed

e Users can also select active time periods for a newly created
campaign. In AdWords, a user has to manually pause the
campaign if the user wants to deactivate it



Conclusion

* Implemented advertising platform to enable search engine marketing
In Yioop

* Developed a probability based novel auction system

* Enabled advertisement rendering from external advertisement
network in Yioop

* Learned about online advertising, its working, and its importance in
the world of advertising



Future Work

* Payment service can be incorporated
* Edit budget functionality can be added

* Implementation of advertisement service to display ads outside Yioop



Thank You



