A closed-loop model of news recommendations
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User Click Model

The user decides whether to read the recommended item or not,

t € Ng following their confirmation bias

The click decision clk € {0,1} is stochastic:

00 € [—1,1] is a prejudice (i.e. 0,u(0) = 02, ) 1 with probability % %Ousr(t) Dart ()

Dailt) € {—=1,+1}is j[he position of the article proposed by clk(t) = 0 with probability % B % O () Part (1)

the recommender at time ¢

Weights o, 5,7 > 0and o + 5 + ~+ = 1 give relative

importance of prejudice, memory, and new information butt) | User clk(t)
Dart(t) User opinion o, (1)
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Recommender System Model

The recommender system wants to maximize engagement,
f—1

measured by click-through rate ctr(t) = 7 >~ clk(s)

User is seen as a “two-armed bandit”
solved by e-greedy algorithm:

exploitation with probability 1 — €
part(t) —

exploration  with probabillity €
using countersr, r_ a, a_ to track past recommendations and clicks

With Personalised Recommendations
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