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Ten years ago, if you wanted to buy a 

laptop, you would pop into a Dell store. 

Today you are more likely to read on-

line reviews, or watch a product demon-

stration on YouTube, before eventually 

choosing which make or model to buy. 

The challenge for consumers is 

knowing which source of information 

to trust. Each review will communicate 

different things, and sometimes offer 

conflicting opinions. This makes each 

purchase decision more complex and 

lengthier. Consumers thus turn to heu-

ristics, such as personal recommenda-

tions from their networks. We are all so-

cial animals, after all. If my friend tells me 

they liked a laptop they bought, I’ll likely 

trust his words more than that of an un-

known technology product blogger, and 

certainly more so than an advert. 

This is where the power of social in-

fluence marketing comes in. This is a 

relatively new form of digital market-

ing that leverages the social influence 

of individuals on social networks to in-

fluence consumer behaviour, often ce-

lebrities with massive followings on the 

likes of Instagram, who are known as 

influencers. So a marketer might send 

an influencer a free product to review 

and post about. The hope is this social 

media star’s trusted and valued opin-

ion will motivate others to purchase  

the product. 

Understanding influence 
Companies often purchase massive data 

sets from social media firms with mil-

lions or billions of users, such as Twitter 

and Facebook, to work out which influ-

encers to use for marketing campaigns. 

This data will shed light on things like 

how many followers they have, or how 

often they post about certain products 

online and the reach of those posts. 

The problem is, marketers have lit-

tle sense of how influential these peo-

ple really are, despite their cult stardom 

online. This is because, when surveyed, 

consumers themselves find it hard to re-

member and quantify how much impact 

someone has had on their purchase de-

cision. That’s because it takes people a 

long time to make a purchase and much 

could have happened in that time that 

might have influenced their choice. It’s 

almost impossible for them to accurate-

ly quantify the impact of social influence 

on their purchase decision. 

It’s also difficult to work out how 

much social media users influence each 

other based on the secondary data that 

companies buy from the social media 

giants. Often, marketing managers as-

sume that if people have a similar pur-

chase history, they are likely to be able 

to influence each other. But correlation 

does not necessarily mean causation. 

People are often friends because they 

have similar interests already, rather than 

each friend driving the interests of the 

other. Environmental factors also come 

into play. People who live in the same 

area probably consume the same adver-

tisements, leading them to purchase the 

same products. 

Social influence
Fellow researchers Ralf van der Lans, 

Michael Trusov and I have developed 

a mathematical model that is much 

more effective at measuring social in-

fluence than traditional techniques; one 

that, potentially, has big implications for 

companies’ marketing efforts. 

The idea comes from game theory 

– a theoretical framework for conceiv-

ing social situations among competing 

players that was pioneered by famous 

mathematicians John von Neumann 

and John Nash. So, in other words, the 

outcome of the decision an individual 

makes is dependent on the decision that 

all the players of a game make. 

Take, for example, a poker game, 

where people are playing without knowl-

edge of their opponents’ cards and make 

decisions based on what they think their 

opponents will do. If they could see all 

their opponents’ cards, they could work 

out the best decision to make using 

maths. Each time they play the hand they 

would have played if they could see eve-

ryone’s cards, the better they perform, 
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We also assumed that if people were 

more motivated to log in, this effect 

would be multiplied across their friend-

ship group, with the behaviour of one 

person influencing their friend, and then 

that friend’s friend, and so on. In game 

theory, this is known as fictitious play. 

But it’s not always the case, we sup-

posed. And indeed, social repulsion, 

a desire to be unsociable, is gaining 

ground, with Facebook allowing peo-

ple to hide their behaviours from their 

friends, for instance. 

To determine the influence of us-

ers playing our online game, we used 

a counterfactual scenario: what impact 

does removing one person from the 

game have on the total number of login 

decisions of all the remaining players? 

If the number of login decisions went 

down, that indicated the removed play-

er had social influence: people want-

ed to play with them and followed the 

trend they set. Using this framework, we 

ranked users based on their influence, 

with the most influential players the best 

targets for influencer marketing.

We used a community detection 

algorithm to create control variables 

to partial out spurious correlation and 

cleanly quantify social influence. If not 

controlled, these spurious correlations, 

due to people facing similar environ-

ments, would be attributed to social 

influence. The community detection 

algorithm is also efficient and scalable 

to a network of millions of consumers.  

We dubbed our model the optimal 

approach to social influencer mar-

keting, and compared it to two other, 

commonly-used approaches: the re-

sponder approach, whereby people who  

and vice-versa. This is known as an in-

complete information game. 

To build our mathematical model, we 

gathered data on the login decisions of 

more than 25,000 users of an online 

social game over 30 days. Tasks in the 

game require team efforts, making so-

cial influence an important considera-

tion for users’ login decisions. We exam-

ined whether the users logged in, or not. 

We also assumed that people’s per-

ceptions of their friends’ login decisions 

would affect their own login decisions, 

positively and negatively. For example, 

we assumed that, if people thought that 

a large proportion of their friends were 

online, they would react in one of two 

ways: be more motivated to log in and 

socialise, or the opposite. 
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“This is a relatively new form of digital 
marketing that leverages the social influence 
of individuals on social networks to influence 
consumer behaviour…”
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frequently purchase products are target-

ed; and the hub approach, in which peo-

ple with large social media followings are 

assumed to have influence over them. 

The results showed that our model 

vastly outperformed both the hub and 

responder method, by 22.25 per cent 

and 27.49 per cent, respectively. This is 

because people are often connected 

with those who are similar to them-

selves, so they likely already buy the 

same products. This is called assorta-

tive mixing. And not only will they not 

buy the products, they might tell oth-

er people not to as well. This might be 

because they are already attached to a 

brand’s product, and might not want to 

purchase newer versions.

Our model’s outperformance, then, 

can also be attributed, in part, to the 

fact that it considered the heteroge-

neity of consumers, who have both a 

positive and negative influence on their  

online networks.  

We also found that the performance 

of targeting influential users not only 

depends on their network position, but 

also on the time that consumers were 

hit with advertising. In the online game, 

there were times of engagement that 

were more preferable to some users but 

less popular among others. How users 

respond to their friends might also de-

pend on the time of the day. 

When targeting individuals, we as-

sume a gaming company faces a deci-

sion of choosing one of four quarters of 

the day (12am-6am, 6am-12pm, 12pm-

6pm, and 6pm-12am). In a uniform tar-

geting approach, the company selects 

an optimal quarter to stimulate all of the 

targeted individuals. In the second sce-

nario, called personalised timing, each 

targeted user is stimulated at a person-

alised optimal quarter, which depends 

on its responsiveness as well as the re-

sponsiveness of its peers. 

Benchmarked with an approach that 

does not consider timing, the timed ap-

proach improves the targeting perfor-

mance by 27.43 per cent. Moreover, us-

ing a personalised promotion schedule 

further improves the targeting perfor-

mance by 15.13 per cent. 

Practical implications 
There are numerous practical impli-

cations for the research, including the 

finding that predicting consumer behav-

iour is far different from searching for 

the effects of influence.  

Our research also shows that usage 

patterns are less effective for social in-

fluence marketing. Instead, marketers 

should leverage what is known as the 

social multiplier effect, or targeting a 

small group of members who are proven 

to be influential through how they re-

spond to social influence over a long 

period of time. 

Indeed, we found that the 1,000 

most connected users have significantly 

lower average responsiveness than the 

least connected 1,000 users. The influ-

encer approach, which considers both 

direct responsiveness and connected-

ness of users, significantly outperforms 

all other approaches.  

The best targets for social influencer 

marketing, then, are those most likely to 

react to marketing and who have the 

largest online social networks, made up 

of people who are likely to respond to 

the target’s own action. 
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“We also found that the performance 
of targeting influential users not only 
depends on their network position, but 
also on the time that consumers were  
hit with advertising.”


