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Who is involved in Online Advertising?



209.12.2016

P
u

b
li

s
h

e
r

At Least 3 Parties in Online Advertising
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What makes Online Advertising Unique?
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Ability to Target Individual User
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Ability to Track Reactions of Each User to 

Online Advertising
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Availability of Information about Each User
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Unique Traits of Online Advertising and Its 

Consequences

• Unique Traits

• Ability to target individual users

• Ability to track reactions of each user to online advertisements

• Availability of information about each user

• Consequences

• ?
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Unique Traits of Online Advertising and Its 

Consequences

• Unique Traits

• Ability to target individual users

• Ability to track reactions of each user to online advertisements

• Availability of information about each user

• Consequences

• Ability to assign different values to each user
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Unique Traits of Online Advertising and Its 

Consequences

• Unique Traits

• Ability to target individual users

• Ability to track reactions of each user to online advertisements

• Availability of information about each user

• Consequences

• Ability to assign different values to each user

• Different prices of an online advertisement for each user (i.e, impression)
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Where is Online Advertising spent?
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Distribution of Online Advertising Expenditures
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Programmatic Advertising
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Programmatic Advertising
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What is Programmatic Advertising?

• Programmatic Advertising is…

• selling an individual ad impression

• in real-time

• [in an auction]

• Also referred to as…

• Real-time bidding (RTB)

• Real-time advertising (RTA)

• Programmatic buying
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Differences between Bulk Buying and Individual 

Buying

5$ Cost per Mille (CPM)

Traditional Media 

(Bulk) Buying

Individual (Real-

Time) Buying
6$5$

7$

10$

9$

8$
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Publishers as Information Providers in Online 

Advertising
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Programmatic Advertising: User Data
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How are Online Display Advertisements 

Sold in Real-Time Auctions?
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Bid Requests (can differ across bidders):

- Ad specification (size, language)

- Publisher information (domain)

- User information (user-ID)

Process to Sell Online Display Ads

Ad Exchange/

SSP

Agency 

Trading Desk

Advertiser 2

DSP 1

Pub. Ad 

Server

Ad call 

to

Publisher Website Ad Tag

Redirects 

to

Ad Network

with DSP
DSP 2

Advertiser 3Advertiser 1

DMP

Bid Responses

- Bid value

- IP-adress of ad server

- Click-URL for ad

Supply 

Data

DSP Ad 

Server 

Deliver ad to 

user‘s browser

<script> src=„ib.adnxs.com/ttj?id=„123" type=text/javascript />

Ad Tag

User

Return java script to browser 

 redirect  browser to DSP ad server (step 9)

Redirect to DSP‘s 

ad server

Redirect:

If browser is redirected to URL of ad server, ad server gets 

access to its cookies, if placed, or possibility to place a cookie

1 2

4

8

5

10

9

3

6

User loads website 

with ad tags

7 Determine winner of auction

DSP = Demand Side Platform

DMP = Data Management Platform
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Different Parties in Online Advertising

Demand 

Side 

Platform

(DSP)

Supply 

Side 

Platform

(SSP)
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Platform

(DMP)

User

Display Ad

User Data
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Display Luma Landscape

http://www.lumapartners.com/resource-center/lumascapes-2/
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Daily Number of Auctions to Sell Online Display 

Advertisements
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Project:

How to Bid in Auctions?

(with Marc Heise & Nadia Abou Nabout)
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Campaign Setup in Programmatic Advertising 

(1/3)

1. Campaign duration

2. Campaign budget

1. Unlimited budget

2. Impression budget

3. Monetary budget

3. Pacing

1. Even Pacing

2. As fast as possible

4. Targeting

5. Minimum/maximum bid

1

2

Heise, Marc / Abou Nabout, Nadia / Skiera, Bernd (2016), "An Analysis of the Profitability of Pacing Heuristics in Real-Time Online Advertising", Working paper.
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Campaign Setup in Programmatic Advertising 

(2/3)

1. Campaign duration

2. Campaign budget

3. Pacing

4. Targeting

5. Minimum/maximum bid

Heise, Marc / Abou Nabout, Nadia / Skiera, Bernd (2016), "An Analysis of the Profitability of Pacing Heuristics in Real-Time Online Advertising", Working paper.
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Campaign Setup in Programmatic Advertising 

(3/3)

1. Campaign duration

2. Campaign budget

3. Pacing

4. Targeting

5. Minimum/maximum bid

Heise, Marc / Abou Nabout, Nadia / Skiera, Bernd (2016), "An Analysis of the Profitability of Pacing Heuristics in Real-Time Online Advertising", Working paper.
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Huge Popularity of Even Pacing

Heise, Marc / Abou Nabout, Nadia / Skiera, Bernd (2016), "An Analysis of the Profitability of Pacing Heuristics in Real-Time Online Advertising", Working paper.
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Popularity of Even Pacing by Industry

 > 80% 

use Even 

Pacing!

Heise, Marc / Abou Nabout, Nadia / Skiera, Bernd (2016), "An Analysis of the Profitability of Pacing Heuristics in Real-Time Online Advertising", Working paper.
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Share of Lifetime Budget for all Campaigns
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% of Budget spent with Even Pacing

Even Pacing

>94%

of all budgets!

Heise, Marc / Abou Nabout, Nadia / Skiera, Bernd (2016), "An Analysis of the Profitability of Pacing Heuristics in Real-Time Online Advertising", Working paper.
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Basic Idea of "Even Pacing" Heuristic

Spend budget evenly across time

• Increase bid if budget spent is too low (pacing behind)

• Decrease bid if budget spent is too high (pacing ahead)

Heise, Marc / Abou Nabout, Nadia / Skiera, Bernd (2016), "An Analysis of the Profitability of Pacing Heuristics in Real-Time Online Advertising", Working paper.



3109.12.2016

1,70 $

2,24 $

1,75 $

0,91 $

1,49 $

0

5

10

15

20

25

0.00 €

0.50 €

1.00 €

1.50 €

2.00 €

2.50 €

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

N
u

m
b

e
r 

o
f 

A
u

c
ti

o
n

s
M

il
li
o

n
s

B
id

Hour of day

Direct Banking

Bid Number of auctions

Correlation of Number of Auctions and Bid unde

Even Pacing over a Day

Correlation r =-93.4%

Even pacing ends up bidding high when number of auctions is low

Bid: hourly average over the course of 30 days (November 2014); Number of auctions: total number of auctions over 30 days (November 2014)
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Comparison of Profit of Even Pacing (EP) and 

Profit-Maximizing Pacing (PMP)
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Profit-Increase for PMP vs. EP • Avg. Increase in profit of PMP is

23.5%

• Increase in profit much higher if

optimal budget is exceeded (red)

• Increase in profit lower if budget is

optimal (green) or lower than optimal 

(blue)

Heise, Marc / Abou Nabout, Nadia / Skiera, Bernd (2016), "An Analysis of the Profitability of Pacing Heuristics in Real-Time Online Advertising", Working paper.
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Thank you for your attention!

Bernd Skiera

skiera@wiwi.uni-frankfurt.de


