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Marketing challenges

Worldwide spending on marketing 
exceeds $1T annually, according to 
eMarketer. Media spend across all 
advertising channels represents just 
over half of this. It is accepted by 
numerous industry and media sources, 
that advertising has a large amount of 
wastage. This is a major issue that needs to 
be addressed by marketers if they are to 
make their spending more efficient.

In trying to increase efficiency, marketers 
are looking for ways to better evaluate 
and optimize their activity. However, in 
doing this they face three key challenges:

• Collect and validate data

• Measuring what activity is causing 
customer sales and explaining why

• Understanding clearly what changes 
should be made and what the 
expected outcome is likely to be

This white paper explores these 
challenges and explains the requirements 
for accurate attribution. It introduces 
Abakus’ patented software approach to 
marketing attribution and optimization.
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Challenge one: 
Collect and validate data

The challenges in collecting and validating 
marketing data are many:

• The average person today is consuming 
content on multiple devices and via 
many forms of media. Marketers have to 
use many  channels to reach consumers: 
offline (television, outdoor, print, radio, 
direct mail, etc.) and digital (search, 
display, email, social).

• Both across and within these channels 
a number of providers are delivering 
advertising messages. For example 
within digital alone, there are plethora 
of destinations where users spend time 
and are exposed to advertising.

• Advertisers have several products and 
services sold under one or more brand 
names. It may not always be possible to 
obtain granular data on each product 
or brand.

• Multiple stakeholders are involved in 
delivering a marketing campaign. 
Brands will rely on multiple agency 
partners to manage and optimize one 
or more media channels; e.g. television, 
radio, print, search, display etc.

• Often multiple campaigns are run    
concurrently, e.g. always-on and       
targeted, or global and regional.

Data collection needs to serve the needs 
of the entire marketing organization. The 
CMO may require the data to be analyzed 
and presented at a higher level. Versus the 
media buyer who has to spend $200K over 
the next week by optimizing usage of a 
large set of creatives, placements, etc.

Marketing data is classified into the 
following categories:
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Channel Detail Source

Digital
Advertiser 

Website Activity
Measure site visits and interactions including revenue-

generation transactions or conversions

Digital Media Activity

Track display impressions (banners and videos), media 
interactions (video % watched, replays, etc), search 

clicks, email opens, and purchase codes. This is typically 
performed by an ad server, tag management service, 

data management platform (DMP) and others

Offline Sales Activity

Store sales by geography (i.e. zip code in US), loyalty 
cards, credit card transaction data. This data is 

associated to online users, or cookies, anonymously at 
user level or at geo level



Challenge one: 
Collect and validate data

Attribution is the science of calculating the incremental 
value of all marketing touch points

Once a brand has addressed the challenge 
of collecting and validating their marketing 
data, they can begin extracting valuable 
insights. Typically, any analysis of this data 
can be boiled  down to trying to address 
one goal - how do I increases sales? The 
first step is to understand which marketing 
caused sales. This is attribution.

Initial attempts at attribution emphasized 
the last interaction before the sale or 
conversion was made. Additional simple 
attribution models have had varying levels 
of adoption. However, all these models 
inherently ignore the incremental impact of 
different types of marketing contact points 
and may lead to bias. 
 
Attribution began by looking at the last click 
because it was often the only click. Yet as 
marketing evolved it was clear that more 
than just the last touch point was having an 

impact. At this point people starting looking 
at multi-touch attribution. 

Because everyone has focused on the 
last touch point for such a long time, it 
is tempting to look to conversion path 
analysis. While some of factors such as 
sequence, frequency, and recency can 
be useful when planning a marketing 
campaign, these do not form the basis of 
accurate attribution.

Attribution is the science of calculating the 
incremental value of all marketing touch 
points. Statistically significant populations of 
users and how they respond to marketing 
is the basis of this calculation. As a result, 
marketers are shifting away from thinking 
about conversion paths. Instead, they are 
focusing on the combinations of marketing 
players that create the most value.

Challenge Two: 
Explain what is driving sales and why

Validating data

Data validation is the process of confirming 
information gathered from different data 
sources is accurate and in a standard 
format. This process can be done 
automatically or manually and is required 
to ensure accurate attribution. 

Manual data validation typically involves 
comparing aggregated statistics from one 

source of data with another source and 
measuring the differences. Additionally, 
users can check trends and look for any 
unusual or unexpected outcomes.

Automated data validation checks for 
missing or anomalous data on an ongoing 
basis. Tolerances, or expected ranges of 
values can be set and any exceptions to 
these rules can be flagged by the platform, 
e.g. Revenue value > $1,000.
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Representation Attribution 
Model Model Type Description

Last Click Single Touch
Most used, but least reliable form of 

attribution. In this case, the last touch point 
receives all credit for the sale

Last Touch Single Touch
Gives credit for conversions to the marketing 
touch point that immediately pre-dates the 

conversion

First Touch Single Touch
Assigns credit for conversions to the first 

marketing touch point a customer 
encounters

Linear Multi Touch
Gives equal share to all touch points prior to 

conversions

Time Decay Multi Touch
Puts less emphasis on the first touch points 

and a bigger share on the latter 
interactions

Advanced Attribution

Advanced attribution assigns the value 
of each marketing touch point based on 
advanced mathematics. While advanced 
attribution as a whole is significantly 
more accurate than the early attribution 
models, there can still be great variance 
in methodologies and the practicality of 
these solutions.

An algorithmic or customized attribution 
model assigns credit to marketing touch 
points according to statistical rules. These 
rules are typically based on analysis of 
historical marketing and sales data. 

This method can be powerful, but relies 
upon sound data analysis. The quality of the 
statistical rules allocating credit determines 
the quality of the conclusions one can draw 
from such a model. 

These models use black boxes and rely on 
advanced statistical analyses wrapped in 
software. These attribution models depend 
upon the quality of their mathematical 
underpinnings (regression analyses, path 
based analyses, etc), the historical ad data 
available, and the data available from 
current ad exchanges. It’s often hard to 
assess the validity of such models except 
by testing them, since their methods are 
proprietary.
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Game theory-based methodology 
implements advanced mathematics to 
calculate the incremental value of all 
marketing events, both online and offline. 
This methodology does not require a model 
and is the least biased and most accurate 
approach in the market today.

Game Theory as a Solution to 
Marketing Attribution
 
In 1953 Lloyd Shapley provided a 
mathematical formulation of the solution 
to a cooperative game, which is referred 
to as the Shapley value. The Shapley value 
has been shown to have widespread 
application across many industries.

In 2012, Shapley was honored with the 
Alfred Nobel prize for Economics, which 
included a citation of the Shapley value 
as utilized in the healthcare industry to 
assign new doctors to hospitals, students to 
schools, and human organs for transplant to 
recipients. 

The Shapley value is best understood by 
observing a simple, real-life dilemma. Two 
players are collaborating in playing a card 
game against the house. They have been 
playing for a little while and they are roughly 
break-even after several rounds. A third 
player joins the card game and soon the 
three are winning hands down. The question 
now is how to split the winnings fairly across 

the three players?

Shapley provided an elegant solution 
to this problem, with a number of key 
ingredients. First, observe how every 
possible combination of players perform 
– this means there is a value function that 
describes the value generated for every 
player combination (possibly zero for some 
combinations).

Next, consider the arrival of players 
participating in the game under all possible 
orderings. For N players, there are N! (N 
factorial) number of orderings.

For each ordering, as a player is introduced 
into the game, compute the marginal (or 

incremental) value added by the player 
when they join the game.

Finally, the Shapley value for each player 
is the average of the marginal value of the 
player under all N! orderings.
 
The Shapley value is proven to be unique 
(and hence optimum) given a value 
function of the players that meets a few 
simple axioms. 
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In 1953 
Lloyd Shapley provided a mathematical formulation of 

the solution to a cooperative game, now 
commonly referred to as 

the Shapley value
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Abakus has mapped the Shapley value to Marketing Attribution as follows:

• Players in the game are the marketing touch points
• Marketing campaigns are the games
• Cookies represent users; some users become customers and generate value    

(revenue) for the advertiser.
• Baseline is everything not measured by the system

This formulation is patented as “an advertising attribution system...that identifies 
and allocates conversion credit to advertisement appearing in different advertising 
modalities based on the modality’s contribution to the advertising campaign.” Patent 
#US 20140324567

What Are the Requirements 
of Accurate Attribution?

There are four key steps to accurately 
solving attribution and optimization:

1. Compute the baseline value of all 
external factors, un-measured marketing 
and seasonality

2. Accurately assign value to all marketing 
touch points. 

3. Split the funnel into Upper and Lower 
funnel marketing. 

4. Leverage a real-time platform to take 
action and measure the benefits

To achieve this you must have the following:

Sound Scientific Foundation
Like any science, there should be proof 
that it works. For attribution this means 
demonstrating that it the only fair way to 
allocate value. 

Holistic View
Both measured and unmeasured activity 
should be accounted for in an accurate 
attribution solution. This is critical for 
marketers to know where the next marginal 
dollar of marketing spend is best invested. It 
is also needed for accuracy.

An external event such as very hot summer 
day or a competitor offering large discounts  
can have an impact on the advertiser’s 
revenue; so it is important to explain what 
contribution is provided by the marketing 
activity. To do this, one needs to compute 
the “baseline” activity or response rate 
that occurs in the absence of measured 
portion of the marketing. This then allows 
the incremental or marginal value of the 
measured marketing to be computed 
relative to the observed baseline.  

Continuous measurement and evaluation
This is  one of the most significant 
requirements of measurement for an 
attribution system. All marketing activity 
measured by modeling techniques (such as 
regression techniques and other response 
models) are effectively backward-looking 
techniques that are constructed once.

The model is then applied to current data 
but it often cannot include unforeseen 
external events as well as the introduction 
of new marketing activity (such as new 
providers, media elements, etc). Marketers 
require a solution that computes with the 
latest available data in real-time and 
includes all external and internal changes 
that occur. 
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Game theory attribution in action: Retail Advertiser

Situation:
A multi-category retailer suspected their marketing was not being properly attributed 
using last-click attribution. In particular, when tracking weekly performance, they found 
that in some weeks when their spend would go down their sales would go up and vice-
versa. 

Solution:
The retailer analyzed the same data using Abakus’ software solution. Abakus’ dynamic 
baseline allowed the retailer to identify the impact of external factors and gain a holistic 
view of marketing. The retailer optimized their marketing each week using the Abakus 
platform. Whilst keeping media spend constant, they were able to significantly improve 
marketing efficiency and increase sales as a result.

Results:
• The retailer saw an 83% increase in converters using Abakus’ patented game theory 

based software platform 
• The retailer reduced their effective cost per order by 50%
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Challenge Three: 
Understand what changes should be made 

The final challenge that remains is to 
determine what changes need to be made.

Prescriptive analytics are required to translate 
insight into action. The key attributes of a 
successful prescriptive analytics system are:

• Ability to explain why marketing activity is 
working or not working. Without being able 
to analyze the reason for given results, it 
would be impossible to identify the impact 
of optimizations with certainty. 

• Predictions on potential changes in 
allocation to various marketing players. 
Once there is an understanding of why 
players are productive or not, as well 
as how they work together, one can 
understand the impact of optimizing 

allocations between them. 

• Recommendations from the observations. 
Based on the impact of alterations the 
system will then identify and recommend 
the most productive alterations for the 
desired outcome. 

In a prescriptive system, options are provided 
– changes and predictions associated with 
each change, and the marketer makes 
final approval. This type of system allows the 
marketer to provide additional constraints, 
e.g. budget requirements, minimums, etc. 
which the system can not know.

Prescriptive analytics are required to 

translate insight into action
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Progression of Marketing Analytics
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Marketing analytics are used by brands and advertising agencies to maximize ROI 
by calculating what marketing activity is driving sales and providing the optimal 
allocation of marketing spend. 

As the difficulty, or complexity, of marketing analytics increases the value increases 
correspondingly. Descriptive analytics are quite easy, but do not provide much 
insight. Prescriptive analytics allow marketers to understand how marketing changes 
can result in desired results.

Sources
http://www.emarketer.com/Article/Ecommerce-Sales-Topped-1-Trillion-First-Time-2012/1009649
http://www.iabuk.net/sites/default/files/white-paper-docs/MinimisingWastageOptimisingROI-WhitePaper_AudienceScience.pdf
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Marketers Should Ask 
Attribution Providers,
But Don’t
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How quickly will I be able to see results?

Questions 

Can I increase the number and types of channels 
without delaying results?

How frequently can I access results to optimize my 
marketing?

Can I see what percentage of my conversions are 
exposed to my digital campaigns and what 
percentage are resulting from my other activities 
(TV, offline, etc)? 

Will I be able to understand how my 
upper-funnel marketing activities affect
consumer search behavior? 
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