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A Systematic Review of Concept, Philosophy Foundation and Im-
pacts of Algorithmic Bias

JIA Shiwei & YAN Hui

ABSTRACT

More and more algorithms are being used to replace or assist humans in distributing important social goods
and making automated decision-making, which has contributed greatly to social development. But algorithms
are not entirely fair, and public concern about algorithmic bias has become a social issue as algorithmic bias
is discovered and reported. This paper adopts a systematic review method to sort out and synthesize
empirical research on algorithmic bias, aiming to answer three questions: What is algorithmic bias? What are
the philosophy foundations of algorithmic bias? And what are the impacts of algorithmic bias in the
perspective of information science?

Therefore, on the basis of defining the connotation and extension of algorithmic bias, the dual subject
conceptual framework of algorithmic bias—human intelligence system and artificial intelligence system—is
summarized. It reveals the bias chain within the human intelligence system, the bias loop within the
artificial intelligence system, and the bias action path from the human intelligence system to the artificial

intelligence system. Algorithmic bias is essentially a philosophical topic, and reflection on its
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philosophical foundations can help people better understand the formation mechanism of algorithmic bias.
The philosophical perspectives adopted by algorithmic bias reflection mainly include Functionalism
(including Structural Functionalism and Machine Functionalism), Conflict Theories, Reductionism, and
Marxism. Different perspectives have different interpretations of the forming mechanism of algorithmic
bias. At last, a three-dimensional interaction model of technology, information, and users is constructed to
discuss the impacts of algorithmic bias from the perspective of information science. Three major impacts
of algorithm bias on information inequality and digital inequality are described: inequality of information
presentation, unbalanced distribution of information, and a new form of digital inequality known as the
algorithms divide.

By deeply revealing the algorithmic social problems in the era of artificial intelligence, this research
endows the traditional discourse of inequality in the information field with new connotation and

extension, proposing possible references for information professionals to face new challenges. 3 figs. 2

tabs. 92 refs.
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