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Promoting Gender Equality in Artificial Intelligence Algorithms
Project Profile

In China, every aspect of society has been infiltrated by Artificial intelligence (AI), a force of innovation-driven development that has gained attention and recognition from the Party and the government, various sectors across the country and the global community. On the other hand, the speedy progress of technology has inevitably triggered reflections and discussions on ethical norms. For example, the Ministry of Science and Technology, in July 2021, issued the Guiding Opinions on Strengthening Ethical Governance of Science and Technology (Draft for Comments), which stressed that the ethics of science and technology puts ethical thinking into science and technology activities such as scientific research and technology development, frames the value and codes of practice for these activities, and ensures the healthy development of science and technology.
[bookmark: _Hlk88639587]The Governance Principles for New-Generation Artificial Intelligence—Developing Responsible Artificial Intelligence was released by the National Governance Committee for New-Generation Artificial Intelligence on 17 June 2019, introducing a framework and action guidelines for AI governance. In Article 2, "Fairness and Justice", the document stated: "The development of artificial intelligence should promote fairness and justice, protect the rights and interests of all stakeholders, and facilitate equal opportunities. Through technology advancement and management improvement, prejudices and discriminations should be eliminated as much as possible in data acquisition, algorithm design, technology development, and product development and application."
China is the signatory to three international conventions, including the Convention on the Elimination of All Forms of Discrimination Against Women (CEDAW), the Beijing Platform for Action (BPFA) and the 17 Sustainable Development Goals (SDGs). Performing these conventions requires achieving gender mainstreaming in science and technology to eliminate gender discrimination and inequality. Therefore, the project team believes that implementing the project will help China meet its obligations as a signatory and avoid further gender inequality in future reliance on AI for governance.
As a result, Mana Data Foundation launched the project, "Promoting Gender Equality in Artificial Intelligence Algorithms", with the support of the ninth batch of UN Women China Gender Facility (CGF) projects. The project aims at the following undertakings: 
1. Basic research and academic advocacy: Basic research can prove the existence of gender discrimination in AI algorithms and reveal the mechanism that formed the discrimination and the impact of discrimination on different genders, thereby developing constructive recommendations that promote algorithmic gender equality based on China's realities.
2. Capacity-building: In response to the gender imbalances in program development and managerial positions in technology businesses, as well as the lack of gender awareness, capacity-building will enable these companies to integrate such awareness into the algorithm development for their products, thereby advancing gender equality in algorithms.
3. Social advocacy: Advocating "algorithmic gender equality" among the government, academia and the public can better raise awareness of gender discrimination in AI applications and encourage discussions, debates and supervision of the issue.

The project is open for public participation and support, and the report welcomes valuable comments. As AI technologies accelerate in advancement, we call on industry practitioners and the public to increase their awareness of algorithmic gender bias and raise their gender sensitivity to reduce gender bias in algorithms. Furthermore, we expect the report to promote the improvement of legislation and the introduction of supporting policies and measures from the authorities to address gender bias and discrimination in algorithms.


UN Women CGF (China Gender Facility for Research and Advocacy)

UN Women CGF (China Gender Facility for Research and Advocacy) was established in 2004 by the United Nations Theme Group on Gender (UNTGG). Administered by UN Women, the objective of the CGF is to contribute to gender equality and women’s empowerment in China. The CGF provides grants for innovative proposals to research contemporary gender issues, advocate gender-responsive development plans and policies, and develop management tools, thereby promoting gender equality in the public and private sectors.
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[bookmark: _Toc88781698]Introduction
In China, every aspect of society has been infiltrated by Artificial intelligence (AI), a force of innovation-driven development that has gained attention and recognition from the Party and the government, various sectors across the country and the global community. In his congratulatory letter to the first Digital China Summit, President Xi Jinping stated: "Information technology is advancing rapidly. Digitalization, networking, and the application of intelligent technologies, which have been greatly developed, are playing increasingly important roles in promoting social and economic development, modernizing China's governance system and capacity, and meeting the people's ever-growing needs for a better life." 
On the other hand, the speedy progress of technology has inevitably triggered reflections and discussions on ethical norms, with all sectors of society closely watching the development of ethical governance of technology. China has formulated regulatory paths for topics such as recommendation algorithms, data security, personal information protection, big data killing and facial recognition by introducing a range of laws and regulations, including the Personal Information Protection Law of the People's Republic of China, the Data Security Law of the People's Republic of China, and the Provisions on the Administration of Algorithmic Recommendation of Internet Information Services (Draft for Comments). The Ministry of Science and Technology, in July 2021, issued the Guiding Opinions on Strengthening Ethical Governance of Science and Technology (Draft for Comments), which stressed that the ethics of science and technology puts ethical thinking into science and technology activities such as scientific research and technology development, frames the value and codes of practice for these activities, and ensures the healthy development of science and technology.1
The report focuses on gender-biased and discriminatory malpractice in AI applications. Gender discrimination becomes increasingly invisible with the support of the algorithmic black box, while targeted academic research and regulations for governance are relatively lacking. In the context of ethical governance of science and technology, we realize that in order to boost healthy algorithms instead of keeping a deformed development based on commercial interests and efficiency, it is necessary and urgent to address the gender issues among them. By applying a gender lens, the report aims to popularize gender-biased and discriminatory malpractice in algorithms among the public, the relevant companies and the government, pointing out the manifestations of algorithmic failure in gender ethics and its social consequences. We call on industry practitioners and the public to increase their awareness of algorithmic gender bias and raise their gender sensitivity to reduce gender bias in algorithms. Furthermore, we expect the report to promote the improvement of legislation and the introduction of supporting policies and measures from the authorities to address gender bias and discrimination in algorithms.
Apart from being related to the sound development of technology and women's rights, algorithmic gender ethics is intrinsically linked to the sustainability of China's population. Therefore, it is of great significance to consider algorithmic gender bias in the context of the third-child policy, which allows all couples to have three children to ensure sustainable economic and social growth and avoid falling into the low-fertility trap. However, women with childbearing intentions tend to face a structural dilemma due to the lack of proper family policies and social nurturing mechanisms. In addition, gender discrimination in employment based on women's fertility and nurturing roles has further discouraged them from having children. Therefore, how to improve a range of supporting measures with a gender lens is the direction we can consider and argue. 
Gender bias in algorithms is sometimes hidden and difficult to detect. For example, in the currently prosperous sharing economy, algorithms of crowdsourcing platforms have been accused of discriminating against women in terms of income, resulting in female workers earning less than their male counterparts. The reason is that the algorithms prefer to assign higher-quality orders to those who can work continuously and take more orders, thereby affecting their income, but without considering the differences in family status and division of responsibilities between men and women in contemporary Chinese society. Since women are usually the primary duty bearer for housework and parenting, they find it less likely to work excessive hours on the platform than men. Thus, the algorithms' task allocation mechanism and economic incentives lead to "de facto" discrimination against female workers, exacerbating their vulnerability in the labour market. 
On the other hand, gender discrimination caused by technologies can be intervened by fostering gender awareness among developers and strengthening algorithmic auditing on gender equality. As the third-child policy has come into effect, the report, by applying a gender lens, intends to fully explore how to reduce gender discrimination in algorithms and encourage algorithms to protect women's rights, thereby contributing to a sustainable population in China.
Structurally positioned as a "meta driver force", the Internet has been transforming our society and gradually reaching its peak. While AI, a typical representative of the technologies in the "post-Internet era", has appeared on the horizon. The Development Plan of New-Generation Artificial Intelligence, released by the State Council in 2017, proposed that "China will become a major AI innovation centre in the world by 2030"2, implying that AI is formally a national strategy. China has intensively launched a range of policies related to AI, which was mentioned in the reports on the work of the government for three consecutive years from 2017 to 2019. Undoubtedly, the era of AI has come.
Technological innovation has been changing our lifestyles rapidly. While we enjoy such huge advancement, several social issues, especially women's protection, although presented differently, still exist, some of which are even exacerbated thanks to the "support" of the Internet. Such consequences are contrary to what the Internet was initially built for—"address social issues more efficiently and improve life", making us vigilant and reflective.
The pursuit of gender equality aims to ensure the full realization of the potential of women and men and the just recognition of the values of each individual. Equality exists only when different groups enjoy equal opportunities and equal access to resources. The ethics of technology, or technoethics, provides ethical guidance to the behaviour of technology in such a way that, in addition to the technological feasibility, the stakeholders of technology, including designers, producers, sellers and consumers, should consider the justification of the ends, means and consequences of their activities. Nevertheless, for decades, within the technology—particularly the information technology—community, where technology has been regarded as a tool that serves society passively to the utmost extent and programmers have been evaluated merely by how efficiently they code, sensitivity in gender equality has been lacking.
Search engines, for example, give priority or raise the frequency in pushing images of exposed women by applying users' browsing histories to determine their preference, which is interpreted as a normal need from a stereotyped view. So all programmers have to work on is how to make it simpler and faster for the searchers to find more of what they need, without judging on the reasonableness of such needs, especially when they have to comply with customers' requests in commercial application development.
As people increasingly rely on the Internet in their daily lives and work, gender inequality in the virtual community can reinforce the inequality in the real world. The lack of gender sensitivity among practitioners of AI, which is a new type of infrastructure, can lead algorithms unlikely to "recall that discrimination against women violates the principles of equality of rights and respect for human dignity, is an obstacle to the participation of women, on equal terms with men, in the political, social, economic and cultural life of their countries, hampers the growth of the prosperity of society and the family and makes more difficult the full development of the potentialities of women in the service of their countries and humanity".3 In fact, AI may cause a greater level of complexity in ethical issues, as evidenced by the case of Google's AI ethics committee, which was disbanded on 4 April 2019, ten days after its announcement. Baidu, the biggest Chinese search engine in both China and the world, is another example. As early as 2018, the tech giant's chairman Robin Li, also a member of the National Committee of the Chinese People's Political Consultative Conference, when presenting the "four principles of AI ethics" for the first time, noted that "the vision of AI innovation is to promote equal access to technologies and capabilities for humans. In the era of AI, we need to seriously think about how to prevent technological inequality from exacerbating inequalities in every aspect of our lives and work." However, the current situation shows that the gap remains vast between reality and this bright future, which is obviously improbable to achieve without profound reflections and actions on AI ethics. It can start with a gender equality audit.

[bookmark: _Toc88781699]Case Studies of Gender Discrimination in AI Algorithms outside China
Developing new-generation AI as a national strategy has raised new requirements for new technologies research and development, application, and governance. As General Secretary Xi Jinping stressed, "We shall ensure advancement and law-based administration by cultivating new technologies and applications, such as artificial intelligence, the Internet of Things, and next-generation communication networks, as well as by guiding the application of new technologies through laws, regulations and standards."  The rapid growth and application of AI have set new requirements for governance capabilities. The Governance Principles for New-Generation Artificial Intelligence—Developing Responsible Artificial Intelligence was released by the National Governance Committee for New-Generation Artificial Intelligence on 17 June 2019, introducing a framework and action guidelines for AI governance. The document highlighted the theme of "developing responsible artificial intelligence", emphasizing eight principles: harmony and human-friendly, fairness and justice, inclusion and sharing, respect for privacy, security and controllability, shared responsibility, open and collaboration, and agile governance. The widespread gender bias in algorithms would discourage a fair, inclusive and sharing society.
Advice from others may help one to overcome one's shortcomings. Over the last decade, world-famous tech giants, including IBM, Google and Microsoft, have been frequently accused of containing gender discrimination in their algorithms, a phenomenon that has aroused extensive discussions. Apart from exposing algorithmic defects, these cases provide fruitful governance experience, which can be used in similar algorithm application scenarios in China to promote a healthy and sustainable AI. Based on the study of relevant cases outside China, this chapter summarizes the manifestation, occurrence mechanism and solution path of gender discrimination in AI algorithms from the political, social, economic and other dimensions. In particular, it attaches importance to the combination of sociology of technology and gender theories and collates governance-related policies and regulations and the best practice guidelines/manuals as adequately as possible.
In 2019, the United Nations Educational, Scientific and Cultural Organization (UNESCO) and the EQUALS Skills Coalition jointly published I'd Blush if I Could,5 a report that proposed to close gender divides in digital skills through education, with a particular focus on the algorithmic gender bias in global mainstream AI voice assistants, raising several recommendations for action. In these smart assistants, including Apple's Siri, Google Assistant, Alexa (Amazon) and Cortana (Microsoft), surveys found built-in gender bias: they all used female names and voices by default, with obedient and humble personalities. In addition, they failed to deny against or correct any received sexually harassing or humiliating remarks. Furthermore, the pre-programmed answers prevented them from responding correctly to slightly complicated questions or caused them to make simple errors, and such wrong answers were in "female" voices by default. Thus, the performance of voice assistants reflects the real-world gender stereotypes, which are exacerbated by a significant gender imbalance within the education and technology sectors of the high-tech field. More seriously, entrenched gender perceptions affect how women are treated in reality and how they understand and view themselves.
In order to mitigate gender discrimination, the report recommends that companies and governments: stop defaulting smart assistants as women and explore the feasibility of developing a genderless voice; program these assistants with detection of gender-discriminatory and humiliating language; encourage the development of human-machine interaction to facilitate personalized settings for users; require operators of these assistants announce the technology as non-human when launching the applications; and finally, require the development of women's ability to engage in advanced scientific and technological research, guaranteeing women equal opportunities in science and technology.
Aware of the gender bias in the algorithms they develop, some technology companies have started to improve the designs in voice assistants to reduce the negative social impact caused by their universal feminization. Measures include adding options of a male voice, a personalized voice or a machine voice (non-human voice), and developing de-gendered and voiceless chatbots. Apple and Google, for instance, increased the option of a male voice more than one year after the release of their smart assistants. In addition, a genderless voice called Q was released in March 2019, with over 4,000 participants for testing and improvement to ensure that it sounded like a human but was difficult to be categorized as a particular gender.
AI products trained and improved by algorithmic models largely surpass the average humans in terms of perception capabilities. Given such advantages, more and more AI-based facial, text, image and audio recognition tools have been developed to apply in a wide range of scenarios, including business affairs, social governance, crime identification and hiring. However, gender discrimination due to improper algorithm designs can cause harm that will not merely stay at the cognitive and cultural level but damage the practical rights and opportunities of the discriminated. Not until the responsible parties of the algorithms assume their responsibility to include algorithmic auditing and regulations will the algorithmic results become gender equitable. Therefore, we will move on to a broader range of application scenarios to examine algorithmic gender discrimination and the effectiveness of corresponding interventions.
The technology of facial recognition has been widely applied. However, a study published back in 2018 disclosed that the facial recognition algorithms of three tech giants—IBM, Microsoft and Face++ were gender discriminatory.6 The project's initiator, Buolamwini, is a dark-skinned female who found herself unable to be identified correctly by facial recognition tools several times, which got far more accuracy on light-skinned faces. Aware that there might be problems with the classification algorithms for facial recognition, she launched the "Gender Shades" project with her colleagues to evaluate whether facial recognition technologies identify males and females correctly.
[image: ]
Accuracy rates of the gender classifiers from the three companies
Source: the official website of the Gender Shades | http://gendershades.org/overview.html

The three companies mentioned above were selected based on geographic distribution and the level of AI development to assess how well their algorithms identified the gender of 1,270 portraits from African and European countries. According to the study, despite the overall accuracy of 90% from these tools, significant differences were found in the error rates of the gender classifiers among different subgroups. All classifiers performed best for lighter individuals and males, while the worst results were recorded in the darker female subgroup, where IBM and Face++ had misclassification rates of more than 30%. One of the key factors contributing to the enormous accuracy differences is that machines were trained with biased datasets, which contained fewer female and darker-faced images. The researchers called on the developers to conduct inclusive testing and disclose the reports if they want AI to serve humans equally. Algorithmic transparency and accountability are imperative.
After receiving the report, all three companies have largely improved the accuracy of their gender classifiers, representing that datasets of more diverse images were adopted in training. IBM, who responded the next day, stated that the company had run internal testing on the tool, acknowledging the issues identified and promising a more diverse facial recognition training.7 Microsoft, who also said they would take the report's findings seriously, promised to improve facial recognition accuracy and eliminate machine bias.8 Already having established the AETHER Committee, its advisory board focusing on AI ethics, to implement its ethical principles, the company indicated that every AI-based product launched in the future would be subject to an AI ethical review.9 In July 2019, Face++ released the AI Application Guidelines based on the company's management criteria, expecting the document to serve as a model for the industry, thereby raising the attention to the good use of technology and urging a sustainable ecology.10
The research had a profound impact on the real world as well. For example, two federal acts—the Algorithmic Accountability Act and the No Biometric Barriers Act, both of which addressed the ethical regulation on the use of facial recognition technology, were enacted in the US a year after the report's release.
In human resources, an increasing number of companies and sectors are using algorithmic models to assess employee competencies and apply them in hiring, promotion and other job decisions. The benefits of automated hiring are apparent: in addition to improving efficiency, algorithms help eliminate human biases in résumé screening and interviews. However, gender bias in hiring algorithms is sometimes invisible. For example, in the case of automated résumé screening, although algorithms may not use indicators such as gender, race, sexual orientation, or age for privacy reasons, algorithmic models, based on a large amount of data, often incorporate proxy variables highly relevant to personal information. For example, the algorithm will project the candidate as female when identifying "graduated from an all-women's college", a piece of information easy to determine the gender. Such a "black box" in the computing process leaves gender bias untraceable, holding no one accountable.
Amazon had discontinued the tool after finding that automated résumé screening by AI had led to gender-discriminatory results. Insiders of the company said that AI was used to score candidates' résumés from one to five stars in an experimental hiring project developed since 2014. However, résumés that included the word "women's" tended to get penalized, making female candidates less employable, according to internal experts. The reason why the algorithm "disliked" female résumés is that it learned the screening pattern from 50,000 keywords from résumés submitted to Amazon over the past decade.11 Most of these documents came from men, and the algorithm concluded that male résumés were preferable, so it rejected those containing keywords with "women" or graduates from all-women's colleges. Thus, the algorithm magnified such gender bias, which originates from occupational gender segregation in the real world.
Similar to the keyword analysis in Amazon’s résumés, gender bias has been found in other text search and processing algorithms. For example, Microsoft researchers found that words such as "sassy" and "knitting" were more related to women, while "hero" and "genius" were to men. Melinda Gates was projected as a "teacher" based on her profile on LinkedIn, but the result changed into "lawyer" by merely altering the pronoun into "he". In response to the result, Dr Harry Shum, Microsoft's executive vice president, explained why the algorithm assigned gender characteristics to these words, saying that the baseline datasets for training, usually from news and web pages, contained "gender bias" caused by our languages, leading the machine to "inherit" the gender differences in human understanding of these words.9
Microsoft has proposed a simple solution to address the gender bias in text processing algorithms: remove the judgement that distinguishes between "he" and "she" in word embeddings. A "word embedding", used by many of today's AI systems, is the algorithm that converts words into vector numbers. It extracts words from large quantities of web text data to compare the association between common words and the gender pronouns of "he" and "she" in a vector coordinate system. Once the gender-related information is removed from the text data through algorithmic designs, the bias generated by the algorithm can be avoided at the source.
Google was accused of discriminating against women in its algorithm for targeted advertising.12 Researchers from Carnegie Mellon University and the International Computer Science Institute (ICSI) simulated web users' browsing activities using software called AdFisher. While visiting job sites, simulated male jobseekers received advertisements promising high salaries more frequently than females. By altering the gender alone, a male would receive about six times more high-paying job advertisements than a female. Thus, job opportunities and decision-making for both genders can be practically affected by such an information divide.
The above cases of algorithmic gender discrimination have raised global concerns, reminding us of the importance of algorithmic auditing. With an extensive social impact, technology companies should take social responsibility while developing their business. Some large companies have pioneered measures of algorithmic accountability, including Google, Microsoft and IBM, which all introduced tools for bias detection. By opening the "black box", these tools can identify and reduce hidden bias and discrimination to define decision boundaries, promoting algorithmic equity. In early 2020, MIT removed a widely used AI dataset of 80 million images labelled offensive, racist and misogynistic ways.13 Self-accountability and auditing of technology companies have significant implications. Failure to hold themselves accountable for their development may lead to over-regulation, potentially limiting innovation and affecting the sustainability of these companies and even the industry.
However, in reality, the effectiveness of algorithmic auditing cannot be guaranteed by self-regulation alone. Therefore, it is necessary to make algorithmic models and their data more transparent and explainable. The above cases of algorithmic discrimination in hiring also called on the government, civil society organizations and laws to take effort. For example, an algorithmic accountability framework, proposed by the American Civil Liberties Union (ACLU) in 2018,14 promotes relevant companies and institutions to evaluate algorithmic impact openly and disclose the purpose of use and the mechanism of algorithmic models to avoid discriminatory behaviours.
Algorithms are widely applied in the financial sector, such as investment analysis and credit authorization, where AI has been increasingly used. The inherently gender-biased computational thinking that comes with AI can make unfavourable financial decisions for women. For example, the programs of Apple Card, a titanium credit card jointly issued by Apple and Goldman Sachs in 2019, was complained to be gender discriminatory. "The Apple Card gave him a credit limit ten times higher than his wife's, although they share bank and other credit card accounts," said Wozniak, Apple's co-founder, in an interview.15
Goldman Sachs responded quickly to the controversy, saying that the gender of the applicants would never be used to determine their credit limits under any circumstances. Moreover, the company explained that several factors, including income and credibility, such as personal credit rating, as well as debt status and management, were considered in evaluating the applications. While Hansen, an American IT entrepreneur, also complained on Twitter that the Apple credit card gave him a credit limit 20 times higher than his wife's. He said that the couple filed joint tax returns although without disclosing their income. In fact, his wife had a higher credit rating than he did.
The ironic computational results revealed the apparent flaws of the algorithm, which should have calculated the credit limit according to the income level with the principle of equity. Since women's salaries were lower than men's in the training database, the algorithm automatically linked females to low income, thus matching them with lower credit limits than males with the same income level, regardless of other factors such as income and tax amount.
US regulators immediately investigated Goldman Sachs' credit card business to ensure equal treatment of each user. For a couple of years, the New York Department of Financial Services (NYDFS) has reviewed large quantities of records and written responses from Goldman Sachs and Apple, interviewed the Apple Card staff and applicants, and analyzed underwriting data for approximately 400,000 applicants from New York State. The results of the NYDFS probe, released in March 2021, showed no evidence that Goldman Sachs had discriminated against the potential Apple Card customers in approving their credit limits. Nevertheless, the report also pointed out that the two companies' lack of transparency in making credit decisions undermined consumers' trust. Goldman Sachs and Apple have since taken steps to improve transparency and launched a programme to help those rejected in the previous applications.16
The finding, while denying allegations of gender discrimination at Goldman Sachs, is still worthy of attention. The black box in algorithms makes gender bias invisible, causing potential oversight in algorithmic auditing. Technology companies should take the responsibility of development by ensuring a more gender-balanced composition of personnel when they develop the algorithms, incorporating an equality lens, especially gender considerations, into training for technology and product development, preventing algorithmic gender bias that is difficult to be aware of, and providing users with the purpose of use and the mechanism of the algorithms. In addition, external audits of algorithmic bias are equally essential. We call on the Party and the government, academia, legal departments, civil society organizations, and individuals to be wary of algorithmic bias and construct a better algorithmic auditing and regulation system to advance gender equality in algorithms.

[bookmark: _Toc88781700]Case Studies of Gender Discrimination in AI Algorithms in China
As we have seen in cases outside China, the exposure of algorithmic gender discrimination has gained wide attention from the public. A range of algorithmic governance systems that we can learn from have been formed with the actions of technology companies, legal and governmental departments, and civil society organizations. In China, algorithmic gender bias and discrimination, such as gender stereotypes and objectification of women presented in search engines, the media and consumption, has been extensively observed with the application of AI. Based on scenarios including consumption, communication, employment, finance and government services, this chapter examines and analyzes in detail algorithmic gender discrimination in the use of search engines, AI open platforms, short videos, hiring and lending, pointing out the manifestation, mechanism and root causes of gender bias and discrimination in algorithms and proposing the corresponding ideas for governance and solutions.
[bookmark: _Toc88781701]3.1 Gender discrimination in media communication
Is media gender neutral? Numerous studies have found widespread discrimination against women in the mass media. For example, women's images and voices are relatively neglected; the media rarely show women as professionals but constantly present them as housewives.
The advancement and application of AI technology have boosted new media to rapidly spread their content and deeply embed it into public life. According to the 47th Statistical Report on the Internet Development in China released in February 2021, in December 2020, among the various Internet applications, search engines accounted for 77.8% of total Internet users, with a user population of 769.77 million; online news took up 75.1% of total Internet users, with a user population of 742.74 million; online videos (including short videos) attracted 93.7% of total Internet users, with a user population of 926.77 million; short videos occupied 88.3% of total Internet users, with a user population of 873.35 million; and live streaming made up 62.4% of total Internet users, with a user population of 616.85 million.17 Platforms such as Toutiao (a Chinese news and information content platform), TikTok, Bilibili (a Chinese video sharing platform) and WeChat Public Account, which are successful in the above new media forms—especially in the field of mobile information, all rely on personalized recommendation algorithms. With AI technology increasingly applied in news, advertising, music, cinema and television, algorithms have immensely broadened the communication channels and raised the efficiency of information distribution. As a result, information has reached every corner of society, affecting hundreds of millions of recipients. However, when they precisely meet individual interests and help content creators succeed, such algorithm-driven platforms face controversies and challenges.
Personalized recommendation algorithms, represented by the Toutiao app, provide users with a constant stream of news. The dramatic increase in information has raised ethical concerns such as "information cocoons", vulgar content and "clickbaits". Studies found that with the support of algorithms, the news recommended based on interests tend to be "clickbaits", spam and entertaining. As a result, serious content is losing its market share, and valuable content faces a higher cost to break out from the massive amounts of information.18 Given that users can proactively reach information, do recommendation algorithms practically impact their information acquisition? Taking the Toutiao app as an example, researchers found that its news recommendation algorithm is user-centred overall. Users have the most robust perception of funny and novel content regarding news visibility, indicating a prominent degree of personalization. However, passive browsing is the most common behaviour when the news recommendation is on, implying a generally low degree of autonomy.19 Such findings suggest that recommendation algorithms largely influences information acquisition. Without gender sensitivity, information disseminators using algorithmic technology may further contribute to the inherent gender-biased cognition, which discourages a gender-friendly and equal society.
In 2017, Zhang Yiming, founder and CEO of Toutiao, stated that "algorithms are value-free", sparking public opinions. Being "not interfering with users' interests" and "only a mover of news", the platform had difficulties in controlling the spread of vulgar content and "clickbaits" until the regulatory authorities stepped in.20 In the same year, People's Daily Online issued three commentaries in a row: "Content Can't Be Determined by Algorithms", "Don't Get Trapped in the 'Information Cocoons' by Algorithms", and "Be Wary of Algorithms Going to the Opposite of Innovation".21–23 The articles pointed out that platforms relying solely on algorithmic recommendations, represented by Toutiao, contained three significant issues: lacking values, creating information cocoons and repeatedly crossing the bottom lines. On 31 March 2018, CCTV reported in Live News that many short videos used underage pregnancy as a gimmick to show off. On the early morning of the next day, Kwai, a platform named in the programme, responded on its official Weibo (short for Sina Weibo, a Chinese microblogging website), saying that it had reviewed the whole site, deleting and blocking several videos and accounts, shutting down the recommendation function and upgrading the AI recognition system to enhance verification. According to the platform, identity authentication measures would be improved; for underage users, particular strategies would be applied to limit content display and set the corresponding community permissions, and videos visible to them would be strictly filtered by introducing a grading system. Kwai also stated that the platform would instruct the algorithm with proper values, upgrading it to prioritize personalized positive works more in line with users' interests, expanding the impact and inspiration of excellent content. It would also cooperate with universities on AI technology and talents to improve the algorithmic capabilities in video analysis and understanding and apply them to video management strategies.24 In his apology article "Accept Criticism, Reorganize and Move Forward", Su Hua, CEO of Kwai, indicated that "the algorithms used for community operation are not value-free as behind them are humans. The values of algorithms are the values of humans, and the flaws of algorithms are the flaws in values."
Car advertisements, for example, by using all the gender-related clichés, influence men's purchasing decisions with the most harmful parts of culture, creating a narrative of "toxic masculinity" that advocates conquest, oppression, dominance and risk-seeking behaviours. Moreover, such attitude has gradually spread from car purchasing to the driving culture.25 Such social biases, though invisible, exist everywhere. Advertisers have increasingly used social platforms such as Weibo to pursue commercial interests, which also drive the recommendation algorithm of Weibo. A study found that infomercials on Weibo accounted for nearly 10%, making it more an advertising platform than social media. Over 50% of the platform's total advertising revenue was from infomercials, implying that the recommendation algorithm aimed at the business opportunities from the audience rather than their need for information.18 As we can see from the above examples, existing gender bias will be magnified by providers of advertising content and communication platforms driven by commercial interests in the absence of regulation.
Will communication technology empower women? There remain different opinions. Western scholars focusing on "cyberfeminism" argue that new communication technologies will strongly contribute to women's empowerment and promote the transformation of gender relations, liberating women from oppression and discrimination because an expansive, accessible and decentralized Internet will help to break down the gender differences in the traditional system of information dissemination.26 While considering the existing male dominance and discourse hegemony in science and technology, the picture may differ. Cyborg feminist Donna Haraway argued that the established exclusive male discourse in the field leads the voices of female scientists to be largely assimilated, despite their increasing population in such a male discourse.27 (353-361) The current AI-based designs and inventions are dominated by male technologists, whose mindsets influence the Internet technologies, such as algorithmic programs, code and development design, thereby influencing the media discourse. The influence of male discourse hegemony can also be observed in various discourse production fields with male dominance. For example, in the production and dissemination of science fiction films, AI gender bias is magnified via dissemination. Female characters in these films are portraited in two extremes: a female AI with perfect physical shape and stunning looks that humans are unlikely to possess, which reflects men's imaginary heterosexual beauty, or an ugly and scary alien creature. Such extremes are the extension of the traditional masculine idea of "othering" women. The female AI images portrayed by male creators, who have always dominated the text production of science fiction films, are full of the imagination of God's creation. For example, in those Hollywood sci-fi movies, women's roles, appearance and identity are encoded as symbols with strong visual stimulation combined with mainstream narratives.28
However, the dissemination of gender-biased discourse is sometimes not directly led by men. For example, among the discriminatory languages against beauty bloggers in self-media, vicious, jealous and mocking texts are widely observed among the female audience. Such misogyny hidden in the "beauty video circle" has drawn a picture different from that of the gender equality of the Internet.29 Ultimately, mutual discrimination between women results from the shaping of social structure and technological power. Such gender discrimination, although occurring between females, reflects the gender order determined by absolute male power.
The vacuum in auditing, to some extent, has condoned the misogyny discourse. The review of gender-related information of the bullet screen on Bilibili has been focusing on soft pornographic images, that is, to check on the exposure of female bodies and porn seduction from the male perspective. However, the video-sharing website fails to provide an adequate technical blocking mechanism for comments with mutual misogyny and hostility between women.
In the absence of proper regulation, technological empowerment can turn into "abuse of power". As the bullet screens on Bilibili are sent entirely anonymously, the review mechanism is limited to post-facto reporting and verification, a technical design that lowers the cost to produce gender-based hate speech. With anonymity as the best protection for misogynistic languages, the commenters can make vicious and abusive remarks without being punished.
In a time when viewership seems to be the only thing that matters and user preference always comes first, media companies can achieve commercial purposes, such as target viewership and the number of subscribers, by using algorithms while playing down the original aspiration of producing true, objective and just content, which is contrary to the mission of communication platforms. In addition, the misogyny comments on video-sharing websites also prove that without proper regulation and auditing of technology, larger distribution channels with more convenience do not necessarily promote the dissemination of the discourse of gender equality. Therefore, those responsible for media platforms should raise their gender sensitivity, improving the review mechanism to identify and filter gender-discriminatory discourse and requiring gender-friendly internal regulation and review of algorithms. Furthermore, to promote technology to do good, gender diversity should be increased in science and technology, such as raising the proportion of female algorithmic engineers.
Suppose realizations and actions occur only after the severe consequences caused by the algorithms. In that case, companies that fail to change until being exposed are unlikely to have sustainable growth or will even face a survival crisis, and the society will also be deeply damaged, as we can quickly learn from the above cases and other hot events at home and abroad in recent years. In particular, for fields with potential long-term impact and impossible to judge the loss of social benefits from the short-term, such as gender equality, it is more difficult to detect the adverse effects of algorithms. Therefore, we need to shift from handling emergencies after the crises to achieving early warning by consciously understanding and using the relevant metrics for examination and evaluation. The media is the primary source and tool by which most people perceive the world, shape their attitudes and guide their behaviours. Gender inequality and gender stereotypes existing within the social order and cultural norms will be reflected and promoted by the media. In order for the media to accurately present the world we live in, achieving its potential for social progress, there is a need to emphasize the intrinsic link between women's empowerment and media development, achieve gender equality in the media, and focus on the gender dimension of social diversity.
Next, we will analyze gender equality in AI algorithms using the case of search engines and related AI open platforms in new media, with the Gender-Sensitive Indicators for Media (GSIM)30 as the reference tool. Elaborated by various departments of UNESCO and published in 2012, the GSIM is the framework of indicators to gauge gender sensitivity in media operations and content. Indicators in "Category B: Gender Portrayal in Media Content", involving news and current affairs, as well as advertising, are most closely related to AI algorithms.
[bookmark: _Toc88781702]3.2 Gender discrimination in search engines
The search engine is generally considered a technology that uses specific strategies to retrieve information from the Internet to users based on their needs and particular algorithms. In fact, more than a technology, a search engine presents rich content for users. Taking Baidu as an example, in addition to the associated terms provided real-time in the search box, the results pages may include webpage profile, Baidu Baike (the online encyclopedia of Baidu), images, videos, Baidu Tieba (the community platform of Baidu), advertisements, related searches or hot searches, depending on the keywords searched. Therefore, we analyze the algorithms based on the content of the results pages. In addition, to exclude personalized results due to the researchers' preferences on search engines or other information such as IP addresses, we performed the observations in Chrome's incognito mode on the cloud web hosting without logging in to any vendor account.
[image: ]We limited our examination of the consequences of search engine algorithms to the first page, given its importance in the results. Search engines were selected based on StatCounter's global statistics in June 2021. As shown in the figure below, Baidu accounted for 79.89% of the market shares in China, ranking first, followed by Sogou with 11%. Bing, ranking third, accounted for 3.47%, followed by Google with 2.43% and Haosou with 1.43%. Analysis was only conducted on domestic search engines, namely Baidu (https://www.baidu.com/), Sogou (https://www.sogou.com/) and Haosou (https://www.so.com/).
Source: StatCounter | http://gsa.statcounter.com/global-stats/search-engine-market-share/all/china/#monthly-202106-202106-bar

Apart from providing search services, search engines work as media by presenting self-built content publishing platforms, such as the "Baijiahao" in Baidu and the "Sogouhao" in Sogou, which provide domestic self-media publishers with a backend for content creation and user operations, including articles/videos posting, content management, statistics and account revenue. Whether media upholds gender equality profoundly impacts the public awareness of women's values and contributions to family and society. Therefore, auditing and proposing intervention measures to the issues in the production and dissemination of media discourse with a gender lens can help society foster and practice gender equality. However, according to our examination, these platform service providers failed to attach sufficient attention to the gender bias in online discourse and women's rights. To be specific, search engines, as a critical AI application widely used, contained three major issues: 
First, in response to queries of keywords such as "woman", "women", or "female", returned text, images and videos mainly were stigmatized or vulgar (e.g., the content of "recommended for you" included "the complete works of clothes-off women in Honor of Kings") and objectification of women (e.g., images of exposed females). The results were overall sex-related, with the content of "related search" mostly being "female sexual skills", "female vagina", "female ❌❌❌❌❌", "vaginal entrance" and "female vaginal examination" in response to the query of "female" on some search engines;
Second, in response to queries of keywords such as "scientist", "engineer", "programmer", or "CEO", basically only male figures were displayed in the returned images, reflecting the occupational segregation, a type of implicit discrimination, in the real world. In fact, the search engines accurately returned a large number of relevant images when we searched for words such as "female scientist", "female engineer", "female programmer", or "female CEO";
Third, in response to queries of keywords related to domestic violence, such as "father beats mother" or "husband beats wife", the search engines returned vulgar content or even incest novels, let alone provided any help or support resources by the full use of technical means.
Search engines have become the source for us to acquire information in our daily lives and work, thereby playing a more crucial role in shaping cognition and forming values for current generations. The world thus understood, however, is neither comprehensive nor necessarily true. A search engine disseminates information and conveys cultural norms and values as a platform that links media content. For women, the gender-related text or images being reproductions of real-life stereotypes can make it challenging to make substantial improvements cognitively, mentally and practically. For example, fewer women choose science or mathematics despite that the abilities of both genders in these subjects are almost the same. Once search engines reinforce such situations (as in the previous example that only male figures were returned for "scientist" images), women's power can be further obscured in the STEM field, leading to even fewer females entering the profession in the future.
For men, once search engines unrestrictedly disseminate undesirable information, such as derogatory images of women, stereotyped female family roles and excessive objectification of women, it can lead to perceptive confusion and contradiction. Such severe discrepancy between the diversity of women in reality and the received content can eventually prevent men from judging women's values correctly. Taking AI as an example, machine learning is crucial in achieving AI. If (male) programmers are not gender-sensitive, they are more likely to violate the principle of equity by sampling those that match their perception, such as light-skinned or slim women. In that case, the AI products they developed may provide poorer quality services to darker or overweight females, causing discrimination and affecting user satisfaction. In addition, it is essential to point out that, owing to the increasingly sophisticated AI recommendation algorithms, personalized pushes from the search engines can lure the users into "information cocoons". The reproduction of gender-biased/discriminatory information via the machine can lead to polarization towards gender inequality, significantly discouraging gender equality in daily life and the workplace.
Deep-rooted gender discrimination has given rise to a series of implicit social issues that are pernicious and difficult to tackle, such as domestic violence and pornography against women. Like a tumour in China's historical inertia of "decency", these issues are the pains in the neck for women experiencing domestic violence, harming and hurting families. Many women with such experience fail to get help via the Internet despite its advancement, which should raise concerns for Internet companies, which should be responsible for providing help and supporting resources in response to social issues by the full use of technical means. As a critical information entrance for Internet users in China, search engines need to play their part in optimizing the information on "women's protection", providing a positive online environment. For example, if users search for the relevant keywords, they can get information on domestic violence determination, counselling and legal help, enabling women experiencing the abuse to step out of the doldrums. In fact, according to the Baidu Index data, within the past 30 days until 13 July 2021, the average daily value of search index for the word "female" alone reached 4,742 times, and its average daily value of information index reached 85,550 times; the average daily value of search index for the word "domestic violence" amounted to 1,111 times, and its average daily value of information index amounted to 98,869 times. It is easy to imagine that search engines will generate substantial social values and impact if they conduct gender equality auditing and improve themselves.
General Secretary Xi Jinping stressed the need to handle the new topics raised by AI in law, security, employment, ethics and governance at the 2018 World Artificial Intelligence Conference opening ceremony. China has presented its overall policy of AI in the Development Plan for New-Generation Artificial Intelligence, released by the State Council in July 2017, a non-legislative document that requires establishing ethical norms, policies and regulations for AI in some areas, implying that we still need to accelerate le legislation on technology. At a press conference held by the Second Session of the 13th National People's Congress (NPC) on 4 March 2019, the spokesperson Zhang Yesui stated that legislation closely related to AI, such as the Digital Security Law, the Personal Information Protection Law and the revision of the Law on Scientific and Technological Progress, has been included in the current five-year legislative agenda. The NPC Standing Committee would also list the legislation into the urgent research projects and conduct investigation and argumentation on the relevant legal topics to ensure the innovative development of AI and the rule of law for such development.
Domestic search engines are currently regulated by the Cyberspace Administration of China as well as local cyberspace administrations, mainly under regulations including the Provisions on the Administration of Internet Information Search Services, the Interim Measures on the Administration of Internet Advertising and the Provisions on the Administration of Algorithmic Recommendations for Internet Information Services (Draft for Comments). However, regardless of legislation or self-regulation, gender equality auditing has not been on the agenda of any stakeholder. In addition, even if the search engine is considered a form of media whose content is restricted by the Regulation on the Administration of Press and Publication and the Regulations on the Administration of Broadcasting and Television, such regulations barely involve gender equality, only with general prohibitions on obscenity and pornography. Moreover, these documents only lay out the principles, lacking operability and accountability for violating such regulations.
[bookmark: _Toc88781703]3.3 Gender discrimination in AI open platforms
Data/knowledge, algorithms and computing power are generally believed as the three elements for AI technologies to function. Today's AI boom is mainly due to the tremendous progress in machine learning, especially deep learning technology, and this is the result of a big data foundation with the support of strong computing power. As the world's largest Chinese search engine, Baidu is transforming into a company of AI technology. Along with Google, Apple, Microsoft and Amazon, Baidu—the only finalist from China—was selected as the "Global Top Five AI Companies in 2019", leading the wave of AI technology in the global commercial implementation, development and change, according to a special survey of AI in 2019 released by the Chinese edition of Harvard Business Review. 
PaddlePaddle, China's first and currently the only open-source, fully functional deep learning platform of industrial-grade developed by Baidu on its own, ranking among the top three in the domestic market, was selected as one of the world's leading technological achievements on the Internet, according to the relevant reports in 2020. The platform has served more than 1.5 million developers, accounting for about a quarter of the country's average population of software professionals. With more than 65,000 corporate users and 169,000 models published on its customized training platform, PaddlePaddle, called the "AI operating system" of China, has become a foundation base to support technological innovation and the intelligent transformation of various industries. In terms of technology implementation and ecological construction, as the achievement of years' AI technologies and business practice, Baidu Brain has been upgraded into an "AI production platform integrated with software and hardware". With 288 core AI capabilities open to the public, the platform serves more than 1.5 million developers and reaches a daily average total call volume exceeding 1 trillion, ranking the first in terms of speech, face, NLP and OCR in China. In addition, it has become the most comprehensive and advanced AI open platform with the most prominent service scale, providing Baidu and its partners with core AI capabilities, including vision, speech, natural language processing, knowledge mapping and deep learning.
To address the shortage of over 5 million AI talents in China, Baidu has carried out AI innovation contests among college students and training sessions for teachers of deep learning across the country, participating in compiling AI textbooks such as Introduction to Deep Learning and Application Practice and launching several open courses based on PaddlePaddle and the "Huangpu Academy", a training programme for AI architects.31
Although the output and the open-sourced attribute of leading AI platforms can drive the industry in algorithms and computing power, output related to industry norms is barely observed. These companies fail to educate normative practice while empowering technologies, although they put considerable investments into popularizing education to occupy the potential market. Taking the example of fighting against COVID-19 with technology, in terms of facial recognition, several AI-related giants quickly launched mask detection and facial recognition with the mask on to help prevent and control the pandemic, ensuring an orderly resumption of work and school. However, actions on the ethical issues and usage norms of facial recognition are largely silent, let alone the normative education for developers. Speaking of gender equality, all the AI open platforms with the ability to review text, images and video content fail to detect gender bias and discrimination. In the case of text review, let alone any implicit discrimination, tests simply on some directly gender-discriminatory languages, such as "women have no use other than giving birth" or "women can't do anything serious but give birth", got passed and triggered no warnings. These tests included identifying text content related to pornography, violence, terrorism, political sensitivity, malicious promotion, vulgarity and abuse, violation of advertising laws, involving contraband and necroposting. The platform defined "vulgar and abusive" as "identifying insulting and abusive text, personal attacks, negative catharsis and other undesirable content", but gender-discriminatory words against women are not considered a problem, as we can see from the screenshot below.










The test results of gender-discriminatory text on a domestic AI open platform: Pass

All domestic companies providing AI open platforms, including Baidu, Alibaba, Huawei and Tencent, deliver content reviews and contain large developer communities, playing an essential and fundamental role in the entire industry chain. Suppose these leading giants could adequately provide reviews that avoids gender bias and discrimination, reflect on the implicit bias in their algorithms, and attach attention to the AI-related algorithmic equity in developer education. In that case, we could expect a responsible AI technology that contributes to society with more profound impacts, which happens to be the key to determining the future value of AI. 

[bookmark: _Toc88781704]3.4 Gender discrimination in employment
AI algorithms have been increasingly applied in work. With powerful computing capabilities and massive databases, AI has been proven to raise efficiency and liberate humans from tedious tasks, replacing more jobs in the future. The following question is whether AI brings labour liberation or exacerbates existing social inequalities? In terms of occupational stratification, more low-end positions have been hit, considerably exacerbating the vulnerability of lower-class workers. In addition, the replacement of low-end employment by AI is gender stratified. In general, simple jobs that are highly repetitive and less technical and require massive computation are easier to replace by AI. Empirical studies on industrial robots also found that wage levels in certain industries had decreased due to such manufacturing systems' intensive applications.32 All indications suggest that the impact of AI on labour demand is inevitable. At the same time, occupational gender segregation is observed in China's labour market. Women occupied significantly more functional positions than men, according to the 2020 survey on women's current status in the workplace released by Zhaopin.com, a recruiting website in China. Functional positions such as finance/accounting/auditing, human resources and admin/office support/secretary were significantly covered by women, while men dominated production/processing and technical positions.
[image: ]Source: The 2020 survey on women's current status in the workplace, Zhaopin.com

In short, AI tends to hit those highly repetitive, less-skilled jobs. In addition, occupational gender segregation makes AI replacement more detrimental to women, who are more likely to face the challenge of unemployment or changing jobs. In the long run, it discourages social equity and harmony.
Likewise, gender imbalance exists within the AI industry, in which men still dominate due to unreasonable gender division of labour. The division of jobs within the industry replicates that in traditional ones, resulting in imbalanced gender proportion among the practitioners, and awareness related to gender occupation has worsened gender segregation. As of 2018, only 22% of AI professionals worldwide were women.33 Studies found that gendered perceptions in the IT industry are particularly noticeable in the technical division: the "front-end" jobs in direct contact with product users, predominantly held by women, were labelled as unskilled, unprofessional and even a subordinate position that served the "back-end" jobs, which men mainly held. Such "otherization" of technology politics put female programmers at risk of technical marginalization and exclusion.34
The popularity of the Internet has gradually given rise to the sharing economy that offers more flexible work opportunities. It is a favourable channel for women who are primarily responsible for housework and parenting to gain income with fragmented time. However, are women getting equal income opportunities to men? Our examination of the algorithms used by the shared platforms found that it was not easy to conclude that women are successfully empowered even with flexible employment opportunities available since more income opportunities were given to men with the help of algorithms.
Flexible employment for women is not a new phenomenon. As early as 2016, the "2016 China Labour Market Development Report" noted that women were more likely to work part-time and in more flexible occupations. The social root is that women undertake the major responsibility for family care. According to a report from Deloitte, six out ten (61%) Chinese females surveyed said they were the primary duty bearer of housework, 30% of whom were the only member available to take care of the family.35 (7) A large amount of housework, in particular childbirths and parenting tasks, has led a significant proportion of women to engage in flexible employment through shared economy platforms to increase family income.
However, such platforms have limited empowerment for women. Flexible employment requires longer working hours than fixed contracts to generate the same amount of income. Empirical studies found that platform algorithms prefer online drivers who are readily available for tasks. In addition, through architecture designs, platforms monitor the number of tasks undertaken by the workers, whose accounts can be deactivated if they fail to meet the required percentage.36 Under such an algorithmic mechanism, income opportunities are more frequently allocated to male workers. Without the restriction of anonymity, the algorithms can easily infer the workers' gender to assign tasks, according to empirical studies. Furthermore, the algorithmic design causes implicit income discrimination against women as the quality and number of orders assigned is determined based on working hours, thereby affecting earnings.37 Such a mechanism implicitly requires women to work longer hours to attain better tasks. According to the Deloitte 2021 Women @ Work survey, 46% of women expressed the difficulty to switch off from work, saying that their career might be adversely impacted if they failed to be "always on".35 (12)
While male workers are less likely to split their working hours due to housework and parenting burdens, women who use their fragmented time for flexible working find it challenging to accumulate to over 10 hours of work per day, which leads to difficulties in receiving quality orders and hence a lower income than men.36
The platforms' algorithms determine the difficulty of obtaining registration and quality orders based on the gender portrait of the workers, resulting in implicit gender discrimination. Features of flexible employment, including lack of benefits, excessively long working hours and unstable income, exacerbate women's vulnerability, making them more likely to compromise with the employment platforms or even give up legal security and rights.37 In addition, analysis and examination with big data are needed to get evidence of such discrimination, making it difficult for individuals to defend theirs rights, which raises higher requirements for guaranteeing women's fair employment and eliminating gender discrimination at a legal level.
The presentation of algorithmic gender bias is not limited to specific work scenarios. Established studies found more severe gender segregation in the platforms than in the actual workplace. Most male freelancers work as food delivery and drivers, and females in cleaning, housekeeping, nursing, writing and editing.37 In the UK, more than twice as many men (69%) work on platforms than women (31%). On Hassle, a platform providing cleaning services, 86.5% of freelancers are female, while on Deliveroo, a food delivery platform, and Uber, a ride-hailing platform, male freelancers dominated with a proportion of 94% and 95%, respectively.38 Machine learning by algorithms based on existing occupational segregation data leads to erroneous conclusions such as women are more suitable for admin assistants or nurses, thereby pushing job offers accordingly, which exacerbates the gender segregation in real-world employment.
In China, according to the Provisions on the Administration of Online Recruitment Services issued by the Ministry of Human Resources and Social Security in 2020, "Online recruiting information provided by the employer to the human resources service agencies, including the employer's basic information, the number of recruiters, hiring requirements, type of employment, job descriptions, working conditions, job locations and basic work remuneration, shall be lawful and true. Discrimination based on ethnicity, race, gender and religion is not allowed in hiring.39" And yet, it is reported that personal information such as gender can still be filtered from the background résumé screening system of recruiting websites. In China, the potential risk of gender discrimination has not been considered in the desensitization norms of personal information for hiring algorithms. The algorithmic discrimination in hiring is invisible. Many companies are now replacing traditional HR specialists with résumé screening robots to save costs. In the United States, where hiring algorithms are prohibited from using personally sensitive information, these models use proxy variables to predict employee performance. However, such variables, not accurate enough, often imply the element of inequality.40 For example, Amazon's hiring algorithm was disclosed with a scandal of gender discrimination, where female résumés were penalized by the algorithm trained with a biased database.
We call on the above crowdsourcing platforms to conduct more algorithm regulations. For example, the current rating and review systems for workers reinforce established labour exploitation and discrimination, which reproduce and magnify the gender inequality in the real world of labour.
China has introduced a range of policies and regulations to ensure workers' rights in the sharing economy. Among the several policies and measures decided on the State Council's executive meeting held on 7 July 2021, one required platforms to develop and improve the rules and algorithms for order allocation and commissions, listen to the opinions of worker representatives, and make the conclusion public. Studies showed that quality orders tend to be sent to those who work longer hours online and are readily available. As the primary duty bearer of housework and parenting, women fail to put in comparable time and energy as men in the platform economy. In such a case, the algorithm undoubtedly exacerbated their vulnerability. Women choose flexible jobs because of parenting and housework burdens but are treated unjustly by such algorithms. To ensure female part-time workers' rights, we further call on platforms to consider their realities in algorithms, such as stopping determining order quality and commissions based on working hours.
3.5 Gender discrimination in consumption
With a growing digital economy, algorithms have been widely applied in various production-consumption scenarios. For example, a personalized "information portrait" based on consumer information, such as occupation, preference, consumption history and ability to pay, enables the seller to estimate transaction possibilities and the upper price limit to "label" the consumer accordingly, thereby developing a precisely targeted marketing strategy.41 The core idea of the emerging computational advertising is also to base the whole advertising process, including advertisement creativity, selection of forms and target groups, distribution and interaction, on data and algorithms. Companies can plan and evaluate their product development using algorithms, which also play a unique part in the pricing of products, the evaluation of operational effectiveness and the real-time regulation of operations.42
The gender discrimination that exists in big data marketing cannot be ignored. With the rise of "her economy", online marketing platforms have noticed women's growing consumption power and desire, where some Internet companies push advertisements with implicit gender discrimination to make profits. The adoption of objectifying women as a marketing strategy, which can be seen in cultures dominated by male discourse, such as cars and beer, can date back to the era of TV commercials. Current advertisers use recommendation algorithms to sell. For example, search for "beer" in an e-commerce platform quickly returns a product with an image of a seductive female among its main pictures, although a line in small fonts was added, reading "harm to ladies is forbidden".
 [image: ]
Source: Taobao | https://item.taobao.com/item.htm?spm=a230r.1.14.25.74ca4-54abA7TF3&id=598967832086&ns=1&abbucket=20#detail

By making use of the legal loophole, the advertisement adopted pornography to attract potential male consumers. To avoid reporting and regulatory risk, the advertiser used disclaimer-like words to cover that it objectified and exploited women. In e-commerce platforms, goods are recommended based on several indicators such as sales and reviews, with reliance on data and algorithms. When designing algorithmic models, platforms are more concerned with whether the models satisfy consumers, thereby bringing in as much viewership as possible. Without ethical regulations, the algorithm recommends products with higher sales as the "premium" ones, ignoring or ever further exacerbating the gender bias involved.
In the consumer society, marketing strategies incorporated with algorithms have gone beyond direct consumption. As algorithm users determine the usage and inclination of technologies with their values and stance, men can be victims of gender discrimination in profit-driven digital capitalism. For example, to celebrate the IG teams' first championship in the League of Legends Global Finals, Wang Sicong, the son of China's one-time richest man Wang Jianlin, set up a lottery of ￥1.13 million on Weibo. Although the male-to-female ratio of participants was 1:1.2, among the 113 winners, only one was male, resulting in a winning odd of 1:112 for male participants. Weibo's algorithm discriminates against male users because young females are the platform's sticky users, representing a higher market value. Such discrimination is in line with the interests of Weibo and its advertisers. When performing data mining, companies classify different groups of people with various values to indicate their risk level and commercial value, grouping the users according to the classification and the inequality system.43
Not coincidentally, on 15 November 2018, a Weibo user won two automatically-drew lotteries on the official accounts of Amap (a Chinese electronic map provider) and Fresh Hema (a Chinese new retailing platform), respectively, because the algorithm picked the winner by calculating the best quality user. Such cases revealed that Weibo changed the algorithm rules to raise user stickiness and viewership, implying user discrimination covered by a seemingly random mechanism to maximize capital interests. Without algorithmic regulation and transparency, the platform arbitrarily used user data to cause gender discrimination, arousing widespread dissatisfaction. Furthermore, the lottery cases were used by some misogynists as targets to attack "feminists", intensifying gender confrontation in online public discussion. As all individuals, regardless of gender, are interconnected in the societal structure, algorithmic discrimination against either men or women discourages gender equality in the long run.
We should be wary of gender discrimination in algorithms, which is often difficult to observe. Algorithmic learning models constructed from biased data inevitably produce biased results, which claim themselves to be "objective, neutral, just and unbiased", making it even more worrisome. Data has created a new reality where the inequality, bias and discrimination hidden behind its production and analysis are concealed.43 A discriminatory "data reality" misleads the public perception and damages the practical rights of the relevant groups.
In summary, training mainly focuses on specific technical skills within the AI industry, with less attention to awareness of human rights and gender equality, let alone doing it systematically. As a result, it leads to poor knowledge of the capabilities and values, roles and division of labour, and rights and responsibilities of both genders among practitioners, who are unlikely to initiate the setting of gender issues and the auditing of the production and dissemination of media discourse. Therefore, it is urgent to popularize gender awareness in the gender-imbalanced technology field to promote diversity in the AI industry.

[bookmark: _Toc88781705]Case Studies of Action Research
Although all domestic search engines ignore or reinforce gender inequality to varying degrees, Baidu, the largest Chinese search engine in China and the world, has changed under our suggestions. The company's department for corporate social responsibility responded positively to the letter of suggestions by this project's leading researcher Dr Zhou Lvjun and during the following cooperation.43 For example, according to the company's search big data, terms such as "beaten by husband", "father beats mother" and "what to do with domestic violence" are frequently searched. In order to help females who experience domestic violence, the company set up eleven key terms, including "domestic violence", associated with the topic card "To fight against domestic violence, you should speak out!" Users will get information on domestic violence determination, counselling and legal help by searching the relevant keywords. In addition, the company has decided to constantly optimize female-related information such as "gender discrimination" in daily operations and maintenance and is engaging more social issues. For example, in the internal governance of the platform, in order to ensure female candidates be treated fairly in the whole recruitment process and implement the policies of equal employment regardless of gender and race in the Codes of Recruiting Management of Baidu, the company has created the "Baidu Intelligent Recruiting System" by constructing an equitable and unbiased intelligent recommendation algorithm. Relying on the company's AI technology and combined with various scenarios in recruiting, the system includes an intelligent detection tool that avoids discrimination in job advertisements and an intelligent position-matching tool that excludes gender-based discrimination and interference, ensuring a gender-unbiased recruitment process that focuses on the candidate's work experience and competence. The intelligent job description detection tool found and corrected an average of 176 improper descriptions per month between January and July 2021, of which an average of 8 per month was discriminatory. Overall, however, Baidu's improvements are only partial fixes with a long way to go. For example, the current implementation of gender equality in algorithms was a short-term action taken by a single department. It hardly has the sustainability or power to influence senior management to develop strategies and action plans for gender equality auditing and intervention, let alone push other product departments to evaluate and train on the issue in project design and development.
Promoting gender-diverse teams in the AI industry can change the lack of gender awareness in algorithms. In her message to the International Women's Day 2018, Ms Audrey Azoulay, Director-General of UNESCO, mentioned "YouthMobile", the organization's flagship initiative that trains youth to write mobile applications on smartphones to formulate solutions to sustainable development, especially for young girls who are underrepresented in such technological activities. Fostering complex coding skills among youth and encouraging the development and promotion of applications are effective measures to accelerate gender equality in the digital world and close the digital gender divides. Another referable action path is to teach basic AI knowledge to social science students, who can design AI products related to gender equality with their academic expertise, providing implementation plans for social policies and services.
Regarding the development of the new liberal arts in China's higher education, Dr Zhou has developed a course on "Artificial Intelligence and Chinese Society", combining the reflexive thinking of female students with the instrumental skills of AI, localized contexts of Chinese society and theories about social policy. The course was launched to the female undergraduates at China Women's College/All-China Women's Federation Cadre Training Institute[footnoteRef:1]. They were instructed to design high-fidelity interactive prototypes of several AI mobile applications, which involved solutions covering the life cycle of the vast female majority, including safety for women living alone, anti-PUA (Pick-up Artist), anti-domestic violence, postnatal mother care, mother-baby room issues, aid education for sex education. Proposing all these topics on their initiative, the students worked in groups to undertake the whole process, including project proposal, benchmark product analysis, user survey, writing documents of need, development of high-fidelity interaction prototypes, design of APP background data analysis and preparing reporting slides. The "Universal Recognition Machine of PUA" obtained the project initiation and financial support from the national-level "Innovation and Entrepreneurship Training Programme for College Students". These academic achievements showed that the selection of target of service and social issues alone had reflected the meaning and value of gender diversity, which is often a market gap ignored by the current AI product development. [1:  It is China's first public full-time all-women's college, affiliated with the All-China Women's Federation and approved by the Ministry of Education.] 


[bookmark: _Toc88781706] Action Plan and Governance Initiatives
[image: ]Technology is a double-edged sword. Taking AI as an example, a fair and responsible AI can help eliminate many human biases, while algorithms can also magnify implicit gender biases. Domestic and global case studies and the thematic survey[footnoteRef:2] (the Thematic Survey) conducted by Mana Data Foundation among practitioners of algorithmic products showed that gender bias and discrimination still exist extensively in the application of AI algorithms. How can we create a more gender-equal and inclusive society? We call on algorithms to do good and algorithms for good. [2:  Initiated by Mana Data Foundation, the survey was conducted among algorithm-related practitioners. A total of 475 respondents were collected, with a male-to-female ratio of 279:161; software engineers accounted for the largest proportion; the majority were between 20 and 40 years old, and most of them had bachelor's or master's degrees.] 

Based on the summary of the previous content, this chapter points out diverse ideas and approaches for the governance of gender discrimination in AI algorithms. Facing the challenges accumulated by history, the report will propose to the government, the society and the market an action plan and initiatives for the governance of gender discrimination in algorithms, calling on society to pay attention to the gender discrimination in AI algorithms and take actions together!

[bookmark: _Toc88781707]5.1 Provide women with more STEM education opportunities
It is clear that men still dominate the industry of search engines and even AI in general. A report published by UNESCO in 2017 pointed out that women are severely underrepresented in engineering and computer science. Such occupational gender segregation in algorithm-related industries has raised great concerns to the authorities in China. For example, according to the Several Measures on Supporting Female Science and Technology Talents to Play a Greater Role in Scientific and Technological Innovation released by The Ministry of Science and Technology and other twelve departments in July 2021, although female high-tech talents are vital forces for China, those of high level are still in shortage. The career bottlenecks and the insufficiency of targeted policies have undermined women's scientific and technological innovation roles.45
As algorithmic bias reflects human bias, a low female representation in AI-related industries provides a better ground for bias to grow. A survey by Girl Who Code, a non-profit organization, shows that by 2025 the number of female practitioners in computer science will decline by 22% if no steps are taken to encourage women to study computer technology. Providing women with more education opportunities in science and technology will promote their participation in the AI industry, and creating a gender-friendly technology work environment will help mitigate algorithmic gender bias.
We advocate: Provide women with more STEM education opportunities. Starting with education, foster interest in science among female students and encourage women to pursue careers in STEM. It is crucial to create more vacancies in STEM education for girls to promote the change of gender stereotypes such as "women are not suitable for computer science" and "women are not suitable for a STEM career" and encourage girls to study and engage in STEM proactively.
[bookmark: _Toc88781708]5.2 Companies provide gender-equitable career access, training and promotion opportunities
Education alone is insufficient to reduce occupational gender segregation; it is vital to provide equal access for women to algorithm-related occupations.
There is obvious room for improvement in digital gender inclusion among the digital companies in China. According to the report on the corporate digital inclusion benchmark released by the World Benchmarking Alliance (WBA), the maturity of companies is closely linked to their level of engagement in social responsibility and sustainable development. The average score for companies in the Chinese mainland was 0.44 out of 2, compared to a global average of 0.72, indicating a significant room for improvement in the digital inclusion programmes for most domestic companies. One of the essential measures for companies to increase their level of inclusion is to narrow the digital gender divide, where domestic companies are lagging. Only three of them, namely Alibaba, Huawei and Lenovo, taught digital skills to women and girls. Less than a half reported the number of female employees, and only Baidu and Lenovo disclosed the number of women in the technology departments.46 While according to the Thematic Survey, over 70% of the respondents said that female developers accounted for less than 30% in their teams. 
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The unreasonable occupational gender segregation can lead to the structural loss of women's voice, hinder the national strategic goal of gender equality, and even limit the development of AI algorithms. As analyzed earlier, gender bias and discrimination in algorithms usually originate from product designers' unconscious gender bias and stereotypes and biased training data. Male dominance in the algorithm-related positions in the IT industry has led to the structural loss of women's voice; hence the unconscious gender bias in algorithms is challenging to be aware of and improve. As a result, the imbalance of opportunities and inequality against women will be further exacerbated within the industry and for algorithm users, which is a vicious circle. Therefore, first, we need to make the predominantly male community of practitioners aware that the underrepresentation of women around them is a social issue that affects social development. We recommend that companies provide women with gender-equal career access, training and promotion opportunities to ensure equitable access to resources and support for their careers. 
Second, companies should change their "technology-gender" stereotype, providing female employees with opportunities to demonstrate their STEM literacy and competence. As women's capabilities being seen is an effective way of empowerment, we recommend encouraging women in the STEM field to have a voice and demonstrate themselves to help break down traditional stereotypes. Notably, the ongoing gender imbalance in algorithm-related positions has harmed female practitioners with underlying, perceived oppression, as evidenced by the constant verbal abuse such as "women are not suitable for computing" and resistance when communicating with male colleagues at work. Such discrimination in the workplace is usually invisible and difficult to hold accountable and defend. It would be more effective to ensure gender equality by institutional means, such as encouraging gender awareness training within the company, setting a reasonable gender ratio for positions, and providing more training and promotion opportunities for women.
Nevertheless, there is still a long way to go before occupational gender segregation in algorithm-related industries is reduced. Rome was not built in one day. Since having been aware of the extensive gender bias in algorithms, we can start with governance and auditing. From the levels of authorities, companies, research institutes, social groups and individuals, we raise the following recommendations to help improve gender equity in algorithms.
[bookmark: _Toc88781709]5.3 Enhance gender awareness training within the company
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Within the AI industry, training mainly focuses on specific technical skills, with less attention to awareness of human rights and gender equality, let alone doing it systematically. For example, the Thematic Survey found that although more than half of the respondents agreed that "team members participating in gender awareness training" would contribute to algorithmic gender equality, only around 10% said that current project teams were conducting such training.
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The lack of training can easily lead the practitioners with poor awareness of the capabilities and values, roles and division of labour, and rights and responsibilities of both genders, making it challenging to initiate the setting of gender issues, as well as to audit the production and dissemination of media discourse. Therefore, it is urgent to popularize gender awareness in the gender-imbalanced technology field to promote diversity in the AI industry.
The companies engaging in the AI industry and their managers and employees are the decision-makers and implementers. Training programmes enable the management and employees to be gender-sensitive, accept recommendations subject to the gender equality audits of products and services, and adequately evaluate the social consequences of decisions. For the management team, understanding and embracing the idea of gender equality at a strategic level can promote gender-responsive evaluation and training for products and services within the organization's vertical system. While for employees, participation in gender awareness training can help realize that gender equality is in line with the corporate culture, making them more likely to integrate gender equality, implementing such ideas to the production and dissemination of products and services. Furthermore, improving gender equality in platform services such as search engines can avoid the reproduction or reinforcement of practical inequality and provide help and support for those who have experienced gender inequality. Taking the example of order platforms such as food delivery and ride-hailing, if female workers' realities can be considered to avoid the algorithm from determining the order quality and commission based on working hours, algorithmic discrimination against women due to their parenting and housework burden can be significantly reduced.
[bookmark: _Toc88781710]5.4 Companies conduct self-audit and correction of the equity in algorithmic products
Companies are the responsible parties for the design and use of algorithms. Therefore, it is wise for companies to consciously improve the equity of products in their design, testing, feedback and improvement in response to algorithmic gender bias, whether from the perspective of development strategy or undertaking social responsibility, which is critical for their sustainability. Given the widespread biases in algorithmic products, taking the first to provide ones with higher-level equity can raise the company's reputation and improve user experience.
Few companies have conducted targeted testing for gender equity in their algorithmic products, according to the Thematic Survey. Less than 10% of respondents on average indicated that their teams were using software to detect gender equality, reviewing datasets for bias, or integrating gender equity review into product development.
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There is still much room to improve the awareness of algorithmic bias and equity among practitioners such as developers and programmers. Companies can adopt a range of tools to intervene in algorithmic bias to raise gender equity in developing and applying algorithmic products. We provide recommendations in development, auditing, feedback improvement and application decisions:
1. Reduce gender bias in the development of algorithmic models. For example, mitigate the gender bias in data labelling; try to avoid gender-biased corpus when clearing the training data; ensure the equity and compliance of the datasets trained on algorithmic models with the representation of data of different genders; include gender equity into the training indicators of algorithmic models based on research. The cases of "a man with a fruit basket" being incorrectly labelled as "female" by an AI image recognition platform and the facial recognition software having higher accuracy in identifying men than women proved that it is easy to integrate gender bias in developing and training the algorithmic models. Such bias either existed in the training data or was embedded by humans in the design, development and labelling processes. Some companies have introduced equity testing tools to detect gender bias in algorithmic products. Microsoft, for example, uses a natural language processing tool called "word embedding" to remove the judgement dimension of "he" and "she", solving the gender bias in text searching. In early 2020, a widely used AI dataset of 80 million images was removed by MIT because the images were offensive, racist and misogynistic.13 We call on companies to open the algorithmic "black box" using technologies, balance the distribution of different genders in the training dataset, proactively detect and reduce implicit bias and discrimination, and define algorithmic decision boundaries to improve algorithmic equity.
2. Make public the results of algorithm audits to ensure the equity of data. "Innovation entities shall undertake the primary responsibility of the ethical management of science and technology. Institutions engaged in life science, medicine and artificial intelligence shall establish ethics (review) committee of science and technology for research involving sensitive areas of ethics of science and technology,1" stressed the Ministry of Science and Technology in the Guidance on Strengthening the Ethical Governance of Science and Technology (Draft for Comments). AI-related businesses should take the primary responsibility of ethics of science and technology and establish their ethical committee of science and technology, thereby advancing the auditing and correction of algorithmic gender equality within the organizations. Companies are also responsible for disclosing the audit results of algorithmic equity to ensure external monitoring of the gender equity of data.
3. Set up channels for users to provide feedback on gender bias and include equity in product improvement. In most domestic scenarios of the use of algorithms, there is imparity in the relationship between the technology provider and the service target in terms of the control and use of the algorithm data. Once users generate the data, the big data is owned by the companies. Users with poor knowledge and few options on data collection and use have difficulty knowing the purpose and scenario of the use of data, lacking the option of "opting out at any time". When companies are disclosed for data abuse and algorithmic discrimination, their reputation and user confidence will be undermined. In a foreign research project, for example, a browser extension was used to detect bias in the recommendation algorithm of YouTube.47 The program, which allowed users to report whether the recommended content was uncomfortable via a button, revealed that the website's algorithm tended to recommend harmful videos with hate speech and incorrect political and scientific information, attracting widespread attention. Therefore, companies should prepare well enough and provide straightforward means for users to give feedback on gender bias issues when developing the products to avoid damaging their reputation after the social consequences. In addition, when releasing algorithmic products, companies should clearly express to users their right to know the purpose and specific scenarios of the use of algorithms so that users can challenge or make options if they wish. Incorporating users' right to informed consent in institutional regulations can help companies use various digital technologies responsibly to reduce gender bias in algorithms and optimize user experience, allowing them to experience improved customer service. It is a win-win strategy for companies and users.
4. Humans should make decisions instead of algorithms in high-risk scenarios. For reasons such as efficiency and accuracy, algorithmic products are increasingly applied in various decision-making scenarios, including hiring, finance and government services. Although subjectivity leads to poor decisions, algorithmic calculations need meaningful human reviews to avoid gender bias in major decisions. In some high-risk scenarios, decisions must be made by humans instead of computers. IBM, for example, has developed AI algorithms that can be applied in various human resources scenarios, using AI tools in talent attraction, hiring, screening and interviewing. However, only humans can consider and understand factors in complicated situations, which is beyond the reach of AI, making it only a supporting means for decision-making. Therefore, we recommend human judgment and decision when it comes to significant decisions and matters that concern human beings' practical rights.
[bookmark: _Toc88781711]5.5 Third-party algorithmic audits conducted by research institutions and social groups
[image: ]In the Guidance on Strengthening Ethical Governance of Science and Technology (Draft for Comments) released on 28 July 2021, the Ministry of Science and Technology particularly mentioned the requirements for early warning of ethical risk in science and technology, stating that "Establish early warning mechanisms for monitoring ethics of science and technology in coordination with relevant departments, research institutions, social groups and companies, and track and monitor the trend of emerging science and technology, conducting research and proposing measures in response to potential ethical risk in science and technology.1" According to the Thematic Survey, the practitioners had inadequate awareness of algorithmic gender discrimination. Among the ten concepts relevant to algorithmic equity, such as "equalized odds/equal opportunity/fairness through awareness", over 30% of the respondents had never heard of the stated definitions of algorithmic equity. Less than 20% knew about the measures to achieve algorithmic equity, indicating a vacuum in the practitioners' awareness and practical knowledge of algorithmic gender equality. As the provider of algorithms, companies and developers should work with social scientists to prevent the risks of algorithms.

[image: ]
Research institutions and social groups involving social scientists should constantly conduct algorithmic auditing and establish dialogue mechanisms for multiple entities, such as evaluating AI-related industries applications and further refining the dimension and indicators on specific topics such as gender issues to ensure operationability. AI algorithms can promote gender equality under the guidance of social science, with the Gender Sensitive Indicator in Media (GSIM) as an example. Due to the time and space limitation of the report, in-depth content analysis of news and information in search engine retrieval results was not conducted. However, the indicators' evaluation objectives imply the potential to develop monitoring algorithms to conduct large-scale and timely detection of gender equality issues in media content such as news and advertisements, thereby achieving corresponding strategic goals. Among them, "Balanced presence of women and men–reflecting the composition of society, and human experiences, actions, views and concerns, in media coverage of news and current affairs", "Fair portrayal of women and men through elimination of stereotypes and promotion of multi-dimensional representation/portrayal" and "Fair portrayal of women and men in commercial messages in the media" are highly achievable by AI algorithms, given the current level of development.
[bookmark: _Toc88781712]5.6 Legislation ensures audit feasibility
In any case, the feasibility and effectiveness of third-party auditing need an institutional guarantee. Currently, the auditing and accountability laws and regulations introduced for the ethics of science and technology in China are not yet sound, and it is difficult for the supervision and accountability mechanism to be guaranteed and run smoothly. According to the Thematic Survey, less than 10% of the respondents said that their project teams allow independent, third-party risk assessment of products, indicating that such assessments are largely unfeasible without institutional guarantee.
Even if research institutions and social groups possess the technology and tools for algorithmic auditing, reviews on algorithmic discrimination could still be rejected and criticized by companies, who might refuse to provide codes and databases on the grounds of corporate secrecy, for example. Therefore, we need to pass legislation to ensure neutral bodies of ethics testing review algorithmic bias transparently and fairly.
We call on the government to lead in overseeing the operation of AI ethics committees within companies, establishing a monitoring and early warning and dialogue mechanism for algorithm gender ethics in coordination with multiple entities. Without regulation, some companies may be driven only by commercial interests and ignore social responsibility. For example, to increase viewership and subscriptions, news media using information recommendation algorithms have unconsciously diluted the original intention of truthful, objective and fair content production with the support of algorithms, which is contrary to the media mission. Such algorithm abuse reminds us of the need to ensure the companies undertake the corresponding social responsibility through improved equity auditing and monitoring system.
In addition, the user's right to information and choice in the use of algorithms should be guaranteed by legislation. In most domestic scenarios of the use of algorithms, there is imparity in the relationship between algorithm provider and service target, where the user can barely affect the right to use and own the data and is unlikely to refuse the use by the platform. It is the users' right to know the purpose and specific scenario of the use of algorithms and raise doubts or make options at any time. Users' right to informed consent must be guaranteed by the law to encourage users to make choices and restrain data abuse by companies, thereby promoting gender equality in algorithmic products.
Finally, from the individual perspective, as artificial intelligence is designed to serve society, we all expect and pursue fair and inclusive algorithms. Therefore, promoting algorithmic gender equality needs the efforts of each individual. How individuals who produce the data avoid making gender-biased discourse and data is a more prominent topic. By educating themselves, everyone can raise their gender awareness, perceive the existence of algorithmic bias, and contribute to gender equality. Users can also participate in the refinement of the gender bias in algorithmic products by raising awareness of rights, for example, to proactively inquire tech companies for the scenario and purpose of the use of algorithms, require the disclosure of the audit results of training data, and choose the way that companies use the data. They can also proactively give feedback to companies about the gender bias in the products using the reporting button to help improve algorithms.
As discussed earlier, AI cannot become a technology for good that complies with "AI ethics" if it merely reproduces or even magnifies the inequality in the real world. If we want to change the status quo, we should pay attention to gender equality auditing of AI, identify the gender equality issues in algorithms, and carry out targeted interventions to avoid exacerbation of inequality in our lives and work due to the misuse of technology. On the one hand, it is necessary to construct and advocate the idea and discourse of gender equality in AI ethics; on the other hand, it is necessary to find ways and measures to put the idea of gender equality into practice. Based on reflection and criticism, we should integrate the idea of gender equality into the internal operation of organizations in the AI industry, providing them with feasible operational methods so that algorithms can contribute to gender equality.
By focusing on the typical cases of algorithmic gender discrimination at home and abroad in recent years, the report aims to outline the gender issues in algorithms to the public and propose action initiatives to key governance bodies. Due to limited time and knowledge, this report might have omissions and deficiencies and welcomes valuable comments. 
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About Mana Data
Founded in 2016 as a charitable organization approved by the Shanghai Civil Affairs Bureau, Mana Data is the first welfare foundation focusing on data technology in China. Aiming to "make data technology for people's well-being and freedom", the foundation is committed to protecting personal data rights and boosting the integration of data technology and social innovation to promote the harmonious coexistence of human and data society. By taking a range of actions with the theme "personal data rights", including the "theoretical research and advocacy on personal data rights", "digital empowerment of community development" and "innovation and transformation of social capital", we hope the technological development and innovation to be more in line with laws and ethics.
Since its establishment, regarding the "personal data rights", with its rich research in the ethical, legal and practical dimensions, Mana Data has formed a complete theoretical framework that is adaptable to the future and created a network platform to promote pluralistic dialogues and constructive actions. Regarding the "digital empowerment of community development", based on the local realities and needs of Yushu (Qinghai), Guizhou and Guangxi, the foundation has introduced and matched digital visualization, oral history, e-commerce training and matching, and inclusive finance to deliver long-lasting and diverse training and consultation, empowering the community to achieve endogenous development for the full participation of and the interaction among individuals. Regarding the "innovation and transformation of social capital", based on the study of social innovations at home and abroad, by integrating digital credit technology into the social capital network, the foundation has connected extensive and direct data with social issues, funds and strategies, contributing to rich and realistic social innovations. On such a basis, the foundation has launched funding programmes to support civil society organizations and advance the transformation of social capital.
Amid the digital revolution changing the economy and society, how should we treat ourselves and each other? Are we going to have a society that is more inclusive or exclusive? As technology is switching its topics from intensity, material and energy to structure, organization, information and control, Mana Data holds that technological progress must be based on the development of humans, who rely on a proper social environment to flourish.
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Which of the following definitions of algorithmic
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