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Praise for Tabitha Goldstaub and How to Talk to Robots:

‘Takes on the tech bros and provides a fun and accessible primer to artificial intelligence’

Financial Times

‘An accessible, easy-to-read primer to the world of AI, featuring many women I have long admired’

Angela Saini

‘If you’re a woman who feels like the world of tech and AI is a boys’ club that you’ve been purposefully left out of, you might not be wrong! Artificial intelligence has the potential to hugely improve the lives of women or further propel us into a world even more dominated by the patriarchy. How to Talk to Robots is an essential and fascinating manual for every woman who wants to understand equality within an ever-changing modern world. It is a VITAL text for every woman who wants answers to their questions – whether you know about tech or barely understand what AI means. READ THIS BOOK! It’s very important’

Scarlett Curtis, Sunday Times bestselling author of Feminists Don’t Wear Pink

‘Goldstaub is one of a small yet influential number of women who are reshaping the world of tech and how it reads – and interacts with our minds and bodies’

Vogue

‘There’s a revolution under way – and a woman called Tabitha Goldstaub is on a mission to make sure not only that London takes the lead but that women are given an equal role in it’

Evening Standard

‘[This book] taught me more than any book has ever taught me about AI’

Chris Evans, Virgin Radio
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Me, Tabitha Goldstaub




FOREWORD

Growing up, my brother and I played Gameboy incessantly. Yoshi’s Dream World, Mario Kart Racers, Tekken. The gaming world was full of beautiful pixelated landscapes. I loved the thrill of the win. For me, gaming was a non-gendered space. My household was one dedicated to fashion: my mother was a magazine editor, my father a textiles merchant. So I grew up sitting on the floor of fashion shows, but often more entranced by my Gameboy than the clothes on the catwalk. 

In 1995, when I was ten, my parents bought me one of the very early home computers. It was proudly positioned in the kitchen, where I would spend hours absorbed in the Microsoft Paint program, creating personalised desktop backgrounds for each member of my family. I felt like a tech Picasso – computers were for art not engineering. 

At school, the door to the Internet was Ask Jeeves, a British butler who fronted the search engine, and my guide to Word and Excel was Clippy, Microsoft’s helpful paperclip mascot. I remember having a Tamagotchi that was neither boy nor girl. All this is to say that I was happily unaware of the notion that gender could ever play a part in technology. It was not a male or female thing: it was my thing.

Cut to a few years later, and during mandatory GCSE IT classes, I was bored out of my brain. We were being shown how to run a doctor’s reception and were using mail merge to access patients’ data and send emails. I was not inspired. Thinking about it now, it’s little wonder I was unable to see technology’s true potential. I knew it could make a job as a receptionist more efficient and less repetitive, but what if my teachers had explained to me that tech could help predict which of my patients would need life-saving treatment? Maybe I would have gone on to study computer science. Instead, I followed in the footsteps of my grandpa and set about joining the advertising world. I was genuinely fascinated by the clever people behind the slogans, billboards and TV ads that captivated mine and my friends’ impressionable minds. At that point I was enamoured and not yet fearful of their power.

Before university, I was working in a pub when brand new fully computerised till systems were installed. The manager decided to train the men on the tills first, which meant they became better faster and so were assigned more shifts behind the bar. The women ended up waiting tables. I didn’t even stop to think about whether this division was fair – I thought computer stuff wasn’t for me, and I think I just accepted that the guys should do the tills. But the consequence of this mindset meant I inadvertently accepted lower pay: waitresses earned less than bar staff, and I ended up hating a job I had come to love. What on earth had happened to me in those interim teenage years?! I still don’t know at what point it became the norm that the world of computers was a male one.

By the time I arrived at university to study advertising, new developments with the Internet had set the world alight. Ask Jeeves was no longer the gatekeeper to information – now I could research anything and share it immediately. Users had also started communicating with each other directly, and I remember waiting for my university email to grant me access to The Facebook (as it was known back then), which was in its infancy as an American college social-networking platform. The nature of communication was changing, and my chosen route had begun to feel outdated. People’s minds were not going to be made up by old-school advertising. I was falling in love with the Internet, with the endless opportunities it presented and its immediacy and scale.

Over the course of those three years, I chose modules that would enable me to redefine my relationship with computers. This included how to code. But I found that my dyslexia and my lack of confidence held me back. I was, quite honestly, hopeless. My real ‘aha’ moment came when I was introduced to Squarespace, a tool that meant I didn’t have to write code in order to create a webpage and reach people through the Internet. There were companies and products being released every day that meant people like me, who didn’t get on with coding, could still benefit hugely from opportunities available on the web.

All the advertising agencies at which I interned during my degree treated digital campaigns as the second division, and often relegated women to the same position. I felt pretty downtrodden. But the start-up world seemed to have a different vibe. From afar, I’d watched Martha Lane Fox, the co-founder of lastminute.com (who you’ll read about later), take equal billing with her male co-founder as they reached millions online. It seemed like a level playing field, and this excited me endlessly.

So, in 2008, on my hunt to either start a business or work for a start-up, I met Charlie Muirhead, the CEO and Founder of t5m, a new style of digital studio that co-produced awesome online video content with celebrities. I joined as an intern, learning how to add words and codes to propel each video to the top ranks of YouTube and then distribute them across the Internet. When I was promoted to managing a team of other recent graduates, we soon realised that the more laborious, mechanical aspects of our job had to become automated for full efficiency – and to avoid us going mad! I relished the opportunity to work more closely with the engineering teams to make this happen.

During this time, the production part of the business had some great successes, but our part-human part-software team were truly flying. The business pivoted, and we concentrated solely on building the technology to enable us to distribute other people’s videos. Seeing those online views rack up was everything to me. I was hooked: how could we get more views and faster?

This company, Rightster, grew to 250 people across twelve countries, and I was later recognised as the co-founder of what was by then the largest online video distribution company outside of America. We live-streamed Kate and William’s wedding, over 2,000 fashion shows, the BRIT Awards and many other high-profile events. But the work still felt very manual – we had to work with thousands of websites in order to get the millions of views that our clients wanted. Even with an awesome seventy-strong tech team, I believed there had to be a way to escape endlessly copy-and-pasting the code that transferred the video from the cloud to the online website.

This is when I first heard about Data Science, Machine Learning and, eventually, AI. I thought it was a miracle. Sleepless nights could be a thing of the past – the machines could take over! But of course, it wasn’t that simple. Charlie sent me on a mission to investigate, and I spent an entire year, and a significant amount of the company’s money and my colleagues’ patience, trying to harness this new technology. The dream was to use AI to get the right video to the right person at exactly the right time. This would then make them click on a link. We needed this to be done automatically, without having to predict which sites should embed the video, or which video to serve to which user. But, frustratingly, we didn’t achieve the necessary financial results fast enough, and people lost faith. Back then, there were only a few companies who knew how to build AI systems, and it was nigh on impossible as a layperson to recognise the hidden gems. I learned the hard way that AI wasn’t magic, and it would take a lot more than just a passion for it to work.

This experience shaped our next big leap. After Rightster went public and acquired similar businesses in the field it was time for us to leave. We agreed to dedicate our time to better understanding AI and learning what it meant for other companies. Lucky to be in London and surrounded by some of the best universities in the world we hosted dinners for big brains and debated the hottest topics of the day. It was clear that AI was a paradigm shift that was going to change the whole of society, not just our business. Now, this may sound dramatic but as you’ll see later in the chapter on history this is not a new phenomenon or a novel revelation – AI has been around since the 1960s – but it was a concept to which the business world was only just waking up and it was the most exciting time. Our findings led us to setting up CognitionX. 

CognitionX now employs over fifty people and provides a platform that connects businesses with questions about AI, or other emerging technologies, to the right expert in their own organisation, or thousands of experts in the wider community, who can provide them with answers and so help them navigate the complex AI landscape. For example, we’ve written reports for the Mayor of London’s Office, where we analysed the AI ecosystem in order to help develop policy to encourage more companies to set up in the city. It’s an honour to get to work with such incredible brains, be they from big corporates such as HSBC or from local government. Each year we hold a festival in London called CogX, where over 30,000 visitors from industry, government, civil society and academia come together to discuss how to forge a brighter future. 

My passion for the AI community meant I spent every waking minute untangling the key questions the community faced. I cherished every opportunity to connect people with problems and in 2018 I was appointed by Matt Hancock and Greg Clark, two Secretaries of State in the UK Government, to assemble a team of top experts in AI to form a Council. The group is responsible for supporting the government of the day and its Office for Artificial Intelligence, currently helmed by Sana Khareghani, to ensure that future decisions about AI enable the UK to flourish and for all of society to benefit.

It’s fair to say that I threw myself into the world of AI and tried to talk to every machine going. Whether in a meeting or with my friends, being interviewed on BBC Breakfast, I’d take every opportunity to explain why AI was the best thing to happen to humans – I was overly optimistic to say the least. But things began to shift when I realised that this technology would affect different people in different ways. I started to read widely and deeply on the topic, and I woke up to the reality that it could potentially have seriously negative effects for many women. This led me to gather women and host events looking at ‘Why we needed Women in AI’, in the mission to understand the scale and depth of the challenge I saw before us.

I was giving a talk a few years ago at an event hosted by the achingly cool Riposte, a magazine for women in creative industries. I looked around the room and realised I couldn’t give my usual positive speech about AI and business. These women were at the top of their respective games, and I needed to explain why AI would matter to them. In fact, I welled up as it dawned on me how many women’s careers could be destroyed by smart machines if they weren’t aware of how AI was set to change all the rules. This book is one small step in hopefully arming those women – and you.

Getting Started

I’ve been fortunate enough to have a front-row seat as the world is transformed by new technology, and my aim here is to give you one too. I want to share with you the trials that are coming our way, as well as the potential that exists within AI for positive change. The way I see it, this new wave of technology could be a tsunami that knocks you down, or it could be the wave that we ride together to a brighter future. The moment I began to truly understand this, I knew I had to share what I’d learned about its possible risks as well as its rewards – and why it is that women could be more likely to suffer the negative effects. So it’s important to stop seeing tech as ‘boring’, ‘scary’ or ‘for someone else’. I’m not a scientist, engineer, developer or techie. It takes me a long time to understand technological ideas because they’re mostly founded in complex mathematics. It was a really liberating moment when I realised that I didn’t need to understand the precise inner workings of AI machines in order to understand the ramifications of this technology. All you need is to get a good grasp on how to adapt and thrive in this new world and what you can do to support others to do the same.

At this point, I think it’s important to stress to you that the world of AI is rapidly changing all the time. It’s impossible for me to condense the mass of compelling and complex ideas out there. Instead, this book is for all of us who need a good enough understanding to get by; not the intimate technical details. Consider it a patchwork quilt of sorts, an introduction to AI and an invitation to further learning. At the heart of this book is a chapter of interviews with a cross section of women who have informed my thinking. So grab a biro and get ready to add your own thoughts to these pages. Scribble across and circle areas you want to look up later. I often mention articles and academic papers – you can use a search engine to find out more about what they say. If you’re reading on a Kindle or listening to an audiobook, maybe you can use voice notes – or even have an AI transcribe them!

Continue your learning with the further reading and watching at the back of this book, check the suggestions I’ve included, attend events and test new theories yourself. I hope How to Talk to Robots will give you the confidence to continue your journey of discovery and find your rightful place in the world of technology. This might well be the first book about ‘robots’ you have picked up, but I’m hoping it won’t be the last.




KEY WORDS & PHRASES

to help you use this guide

Here are a few of the regular words and phrases you might stumble across while reading this book. Some are used widely, others are more niche. Don’t feel as if you have to read this section before you get stuck into the chapters – it’s just here for you to use as a reference any time you spot something that needs a quick definition. If anything else is unclear, why not ask Siri or other voice-activated assistants on your phone, who will use a combination of speech recognition and natural-language processing to help you out.

HOW TO TALK TO ROBOTS: I titled this book How to Talk to Robots because How to Talk to an Artificial Intelligence System wasn’t quite as snappy, and I wasn’t sure I’d get your attention. In most cases these AI systems won’t have a physical ‘body’ so please don’t confuse the two. Throughout the book, we’ll keep referring back to this challenge of interacting with AI – all I really mean is how to engage with products, either physical or digital, that use artificial intelligence. And not all robots use AI either!

ARTIFICIAL INTELLIGENCE (AI): This is a tricky one because the definition of AI is hotly debated. At its most basic, AI describes a computer system able to perform tasks normally associated with human intelligence, like reasoning or learning. Within this wide definition of AI, there are two important distinctions. 

1. ARTIFICIAL NARROW INTELLIGENCE (AI): 

Artificial Narrow Intelligence is an umbrella term for a system that can perform a single intelligent task. It is built for a single objective, such as automating image sorting, or text generalisation. This is the kind of artificial intelligence researchers are currently able to build. 

2. ARTIFICIAL GENERAL INTELLIGENCE (AGI): 

Sometimes called superintelligence, AGI refers to the ideal realisation of the field of artificial intelligence, where machines would be fully able to learn, reason and act for themselves, all at once. 

AFFECTIVE COMPUTING: An area of research in robotics and AI focused on thinking about and simulating emotions and feelings in machines. In addition to computer science, affective computing can draw on ideas in information studies, psychology, philosophy and others.

ALGORITHM: This is a messy one! An algorithm at its most simple is just any set of rules a computer follows to solve a problem. But when I talk about algorithms in this book, I am referring to AI algorithms, or the instructions the AI takes to perform its task. These are often also called models when the algorithm has already been trained with data. 

BIG DATA: A way of describing extremely large datasets by using a computer to analyse and reveal the patterns, trends and associations in one set. 

COMPILER: A compiler is a system that translates code into a mode that computers can process.

DATA: Is made up of individual units of information. Although the terms ‘data’, ‘information’ and ‘knowledge’ are sometimes used interchangeably, in the case of AI it’s what people use to describe the information that an AI system is trained on or given to learn from.

DATASET: A collection of data pulled together for analysis or study.

DEEP LEARNING: Is a type of Machine Learning where the computing system mimics the structure of the human brain to learn from experience. This is why the structure of a deep learning system is often called a NEURAL NETWORK. 

EXPERT SYSTEMS: A kind of computer system that uses databases of knowledge to make decisions, much like a human expert. This term arose in the 1970s, had its boom in the 1980s, but is used less often today.

FILTER BUBBLE: Personalised algorithms can create a ‘bubble’ effect so that a Web user only encounters information and opinions that reinforce their existing interests or beliefs. 

GENDER DATA GAP: Caroline Criado-Perez uses this term in her book Invisible Women to describe the ways that data sets are often male-biased. This means the conclusions drawn from that data are less likely to reflect the needs and experiences of women, and women of colour in particular.

NATURAL LANGUAGE PROCESSING (NLP): A diverse field of study within artificial intelligence that asks questions about and helps machines process human language.

NEURAL NETWORKS: A layered structure of algorithms used in deep learning systems. This is why deep learning and neural networks are terms commonly intertwined when talking about how AI works. 

MACHINE LEARNING: A kind of Artificial Narrow Intelligence where a machine learns to make decisions from data and experience, instead of it being explicitly told how to perform a task. Machine learning is called DEEP (MACHINE) LEARNING, when there are multiple steps in the decision-making process. There are three major types of machine learning: supervised, unsupervised and reinforcement. 

STEM: This is a shorthand way of referring to the fields of science, technology, engineering and mathematics.

TRAINING DATA: This is the data that contains labels for different groups so the machine can learn the characteristics of each group. This almost always forms the basis for supervised machine learning.
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WHAT IS AI?

And why should it matter to you?

Have you used a Snapchat filter to see what you’d look like as a baby? Is your inbox delightfully clear of spam emails? Are your photos on Facebook automatically tagged with the correct friends? Is the autocorrect on your phone so good you think it’s psychic, or so absurd that you text it to your best friend anyway? Have you had a full-blown conversation in French using one of the speech-to-speech translation apps? Are you guided – or bitterly disappointed – by Netflix’s film and TV viewing recommendations? If you answered yes to any of these questions, you are already interacting with artificial intelligence.

The AI that many people use every day is getting more accurate all the time. Take Google Maps. Originally, this app just got you from A to B. Then it helped you get from A to B with the least amount of traffic. Now it asks how busy your tube or bus ride was, then translates this information to let you know if there’s usually only standing space at particular times. Then Google Places appeared, showing you inside buildings, restaurants and points of interest across the world. It can make recommendations for where you might like to visit. If you use a Google calendar to record your dentist appointment, it will automatically personalise your map to include where your dentist is. It’ll even suggest when to leave your meeting in order to get to the next one on time. Last night, Google Maps dropped a pin when I parked my car to remind me where it was after I returned from dinner. Initially I thought this was spooky but then I was grateful because I always seem to forget. By the time you’re reading this, who knows how much more advanced the simple map will have become. We’ll discuss later the risks of relying too much on this new technology; we’ll also talk about who has access to this technology and who does not (and why that matters). For now, if you do use a smartphone, just hold in your mind all the ways that your day-to-day is being affected by tech in the palm of your hand.

AI is automating everyday tasks at an unprecedented pace. As we acquire and learn how to use more new digital devices, we’re also constantly upgrading our dependency on AI. Few people are oblivious to how this technology has firmly slotted into our lives, but most of us don’t appreciate that the rules of this tech are constantly shifting and evolving. We’re now living in an era where machines are taught to learn and adapt without human intervention, and this has some serious ramifications that we’ll explore over the course of the next few chapters.

The many functions of AI will continue to impact every aspect of our daily routines, but as well as helping us to avoid traffic or introducing us to new music, AI systems will detect disease, reduce energy consumption, decide which of us receives an approved loan, power vehicles to be autonomous and self-driving and both inform and control our news and advertising feeds. AI has the potential to unlock a future where humans live longer, healthier, happier lives. It could change the nature of much work: taking over many repetitive, boring tasks and freeing humans up to spend time on creative, fulfilling projects. This could dramatically change common conceptions of how much of our lives we need to spend on work, allowing us all to spend more time with each other and on our relationships, or on whatever it is that makes life worth living for you.

But there is a much scarier alternative. The flipside to this technology is that it could make life a lot worse for a lot of us, and especially the most vulnerable: it could widen the poverty gap, further increase inequality, reduce diversity and re-entrench many of the structures that keep some people down, no matter what they do. Anyone who tells you otherwise is not telling you the whole story. 

The reality of AI, in its current state, is that it adopts the truths of its creators: humans. AI-driven machines learn from data that humans feed into their systems, meaning that they can also learn the social norms that many of us are desperately trying to escape or eradicate. For example, what if they are programmed to accept the existing pay gaps, or the idea that a woman’s place should always be in the home? If misogyny and unconscious or conscious bias is codified into the next wave of technology, we are all exposed to a less fair, less equal future. It gives me the shivers just thinking about it. So, although AI has enormous potential to improve our lives, there is the risk that rather than empowering women it may continue to compound existing stereotypes. And, as we’re going to see below, the evidence that we have suggests that the risk is already becoming the reality. We have to protect our rights and fight against oppressive gender constructs becoming codified, because if they are, then whatever progress women have made over the past century could very easily be wiped out. We need to do so much more than become merely competent responders to AI.

The first step here is to accept that to thrive we must learn to live and work alongside machines. I don’t want women to be more at risk of losing their jobs to a machine because there wasn’t enough material out there to prepare them for using it. But don’t worry, as you’ll read time and again from some of the women interviewed here, this does not mean we have to become coders, statisticians, designers, or engineers. On the flipside, we certainly can do all these things and in fact, many of the pioneering early coders were women. 

No one will be unaffected by AI. Are you at school deciding what work experience to do? Are you in university and making plans to enter the world of work? Are you in an office or in retail? Maybe you work in a hospital as a nurse or a porter or a doctor. Or are you a banker, an accountant, an advertising executive? Are you a part of the gig economy? AI technology, as you perhaps know all too well, is already permeating your workplace. The challenge now is to work out how to make sure it helps you rather than undermines you. 

It’s widely publicised that only 13 per cent of engineers and data scientists working in the West are women, and so I hope some of you go on to change this shocking statistic. But what this book is really about is inspiring you to get interested in tech, feel comfortable working alongside it, leverage it, use it, be enabled by it, know how to be heard and have a stake in how technology is built and deployed. It’s a pragmatic guide for the uninitiated.

There are ways that you can be instrumental to the building of the AI systems. Just think about how many different steps there are when building a product. Companies are going to need people who love languages to give AI a voice; historians and philosophers to give AI context; designers and artists to give AI personality and an interface; and product managers to ensure the AI is fit for purpose. The number of non-technical roles will become crucial as we try to build machines that think and act like humans. AI should be democratised not professionalised. All this power should not lie in the hands of the few, nor should it stay only in the hands of men who currently make up the dominant percentage of the tech workforce. 

OK, sounds good, but what exactly is AI?

In order to answer this question, I called on Karen Hao. Karen is a journalist, storyteller, engineer and for the past few years she’s been the woman who has explained complicated concepts to me via the MIT Technology Review magazine. She has made what hundreds of other people have tried to explain to me before just click into place. She’s always been good at finding novel ways of communicating: as well as an AI expert, she’s also passionate about the environment and as an undergraduate, launched a fashion show entirely made of rubbish! She’s a woman after my own heart in more than one way.

What are the fundamentals of AI that everyone should understand – and why does it often seem confusing?

Well, in the broadest sense, AI refers to a branch of knowledge that strives to recreate human intelligence within machines. In the ideal realisation of this goal, such machines would be able to learn, reason and act for themselves, mimicking the ways we as humans, or a pet dog, might do so. They would take in information from the rapidly evolving world, process it and then figure out how to respond based on prior experience – and they would supposedly be able to








So what do you think the most common misconceptions are about AI?




What happens if we rely too much on AI?



What’s your one piece of advice for the reader?
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