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Introduction


THE STATE OF AI IN BUSINESS

by Thomas H. Davenport

The most important general-purpose technology of our era is artificial intelligence. So Eric Brynjolfsson and Andrew McAfee describe AI in the first article of this book. But even as the significance of AI becomes irrefutable, it remains misunderstood. Executives view AI as a key disruptive technology, employees fear it as a job destroyer, consultants pitch it as a cure-all, and the media hype and deride it endlessly.

This book will help you tune out all this noise and understand AI’s implications for you and your business. No matter your industry, level, or the size of your company, this collection of some of HBR’s best recent articles on AI will show you where the technology is going.

Let’s start with an overview of the state of AI in business today and its near-term implications.


AI is undoubtedly booming in business—at least in certain segments of it.  In my work, I’ve helped design and analyze surveys suggesting that 25% to 30% of large U.S. companies are pursuing AI, many quite aggressively. Some have hundreds or even thousands of projects underway. The firms using AI most aggressively are large businesses with the most data—online platforms, financial services, telecommunications, and retail. Small- to medium-sized enterprises, business-to-business firms, and those in basic manufacturing industries are less likely to use AI. They typically lack not only the data to succeed with AI, but the expertise and awareness to pursue it effectively. Firms outside the United States are also pursuing AI at a slower pace, although there are aggressive adopters in China, the U.K., Canada, and Singapore.



A variety of different AI technologies are in use.  You need to be aware of which ones do what. As Emma Martinho-Truswell explains in her article, machine learning is perhaps the most important component of AI, but it has multiple variations—ordinary statistical machine learning, neural networks, deep learning neural networks, and so on. Versions of AI also use semantic approaches to understanding language and logic-based rule engines for making simple decisions. Each technology performs a particular set of tasks; deep learning, for example, excels at recognizing images and speech.



AI is being applied for various business purposes.  The most common uses enable us to make better decisions, improve operational processes, and enhance products and services. The first two are an extension of business analytics and typically employ machine learning; product-oriented objectives are common in high-tech firms, automobiles, and advanced manufacturing.



Many large companies are creating infrastructures and processes to manage AI.  More than a third of large U.S. firms report in multiple surveys that they have a strategy in place for AI, have created a center of excellence to facilitate its use, and have identified its champions in the management team. As Vikram Mahidhar and I suggest in our article, late adopters may have difficulty catching up.



Companies are finding success by focusing their AI efforts in certain areas of the organization.  Given the combination of short-term incremental value and long-term opportunity, many companies are tempering expectations about AI while still providing motivation to move forward aggressively with the technology. This is perhaps best accomplished by undertaking several projects focused in a particular area rather than spreading AI projects throughout the organization. Transforming customer service, for example, might include projects involving chatbots, intelligent agents, recommendation engines, and so forth.



AI hasn’t transformed business—yet.  While surveys suggest high expectations for transformation and high percentages of respondents say they have achieved economic returns, there are few examples of sweeping business reinvention thus far, for several reasons:


	It’s still early in the life cycle of AI activity.

	Not every company has data that’s suited for AI, as Ajay Agrawal, Joshua Gans, and Avi Goldfarb explain in their article (although H. James Wilson, Paul Daugherty, and my son Chase Davenport suggest in their article that data requirements for effective AI may lessen in the future).

	Companies are undertaking pilots with AI rather than production deployments, as Andrew Ng recommends in his piece.

	AI tends to be a narrow technology that supports particular tasks, not entire jobs or processes.

	Highly ambitious moon-shot projects, such as treating cancer, enabling autonomous vehicles, and powering drone deliveries, have been unsuccessful or slow to arrive.



Even at data powerhouses like Amazon, most AI activity has involved projects that “quietly but meaningfully improve core operations,” according to CEO Jeff Bezos in his 2017 letter to shareholders. It’s an evolutionary set of improvements that will eventually add up to revolution.



AI’s overall impact on employment isn’t certain, but jobs will clearly change.  Some observers have predicted dire levels of AI-driven unemployment. Thus far—as Wilson and Daugherty discuss in their article on “collaborative intelligence”—augmentation of human work by smart machines has been far more common than large-scale automation. Therefore, according to Mark Knickrehm, organizations need to begin preparing employees to work alongside smart machines and add value to their efforts.



Implementing AI raises ethical questions.  Other articles in the book, including one by Roman Yampolskiy, suggest that it’s not too early to consider the ethical concerns around AI. Algorithmic bias and lack of transparency are two critical issues that AI exacerbates. These powerful technologies have powerful implications for the workplace and the broader society.

With these fundamentals covered, it’s time to dive into the articles. To best understand how AI will impact your company’s situation, consider these questions as you read:


	Which particular AI technologies have the greatest potential benefit to your organization?

	How might those technologies enable new strategies, business models, or business process designs?

	What data resources do you have—or might you obtain—in order to power AI projects?

	How do you anticipate that AI will impact your workforce, and how can you begin to prepare employees to augment AI capabilities?



If you and your organization haven’t already confronted these questions, let this book spark conversations. Think about how the right AI initiative could help your division perform better or make you more efficient at your own job. Simply asking the questions may be the first step in starting your company down the path of transformation.

As a professor and a consultant on information technology and business, I’ve spent the past several decades watching AI alternate from spring blooms to winter doldrums. This time is different. AI is deeply ensconced in business and is starting to bring about exciting change. Now, it appears that winter will not return.








 


Section 1

UNDERSTANDING AI AND MACHINE LEARNING
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THE BUSINESS OF ARTIFICIAL INTELLIGENCE


by Erik Brynjolfsson and Andrew McAfee

For more than 250 years the fundamental drivers of economic growth have been technological innovations. The most important of these are what economists call general-purpose technologies—a category that includes the steam engine, electricity, and the internal combustion engine. Each one catalyzed waves of complementary innovations and opportunities. The internal combustion engine, for example, gave rise to cars, trucks, airplanes, chain saws, and lawnmowers, along with big-box retailers, shopping centers, cross-docking warehouses, new supply chains, and, when you think about it, suburbs. Companies as diverse as Walmart, UPS, and Uber found ways to leverage the technology to create profitable new business models.

The most important general-purpose technology of our era is artificial intelligence, particularly machine learning (ML)—that is, the machine’s ability to keep improving its performance without humans having to explain exactly how to accomplish all the tasks it’s given. Within just the past few years machine learning has become far more effective and widely available. We can now build systems that learn how to perform tasks on their own.

Why is this such a big deal? Two reasons. First, we humans know more than we can tell: We can’t explain exactly how we’re able to do a lot of things—from recognizing a face to making a smart move in the ancient Asian strategy game of Go. Prior to ML, this inability to articulate our own knowledge meant that we couldn’t automate many tasks. Now we can.

Second, ML systems are often excellent learners. They can achieve superhuman performance in a wide range of activities, including detecting fraud and diagnosing disease. Excellent digital learners are being deployed across the economy, and their impact will be profound.

In the sphere of business, AI is poised to have a transformational impact, on the scale of earlier general-purpose technologies. Although it is already in use in thousands of companies around the world, most big opportunities have not yet been tapped. The effects of AI will be magnified in the coming decade, as manufacturing, retailing, transportation, finance, health care, law, advertising, insurance, entertainment, education, and virtually every other industry transform their core processes and business models to take advantage of machine learning. The bottleneck now is in management, implementation, and business imagination.

Like so many other new technologies, however, AI has generated lots of unrealistic expectations. We see business plans liberally sprinkled with references to machine learning, neural nets, and other forms of the technology, with little connection to its real capabilities. Simply calling a dating site “AI-powered,” for example, doesn’t make it any more effective, but it might help with fund-raising. This article will cut through the noise to describe the real potential of AI, its practical implications, and the barriers to its adoption.


What Can AI Do Today?

The term artificial intelligence was coined in 1955 by John McCarthy, a math professor at Dartmouth who organized the seminal conference on the topic the following year. Ever since, perhaps in part because of its evocative name, the field has given rise to more than its share of fantastic claims and promises. In 1957 the economist Herbert Simon predicted that computers would beat humans at chess within 10 years. (It took 40.) In 1967 the cognitive scientist Marvin Minsky said, “Within a generation the problem of creating ‘artificial intelligence’ will be substantially solved.” Simon and Minsky were both intellectual giants, but they erred badly. Thus it’s understandable that dramatic claims about future breakthroughs meet with a certain amount of skepticism.

Let’s start by exploring what AI is already doing and how quickly it is improving. The biggest advances have been in two broad areas: perception and cognition. In the former category some of the most practical advances have been made in relation to speech. Voice recognition is still far from perfect, but millions of people are now using it—think Siri, Alexa, and Google Assistant. The text you are now reading was originally dictated to a computer and transcribed with sufficient accuracy to make it faster than typing. A study by the Stanford computer scientist James Landay and colleagues found that speech recognition is now about three times as fast, on average, as typing on a cell phone. The error rate, once 8.5%, has dropped to 4.9%. What’s striking is that this substantial improvement has come not over the past 10 years but just since the summer of 2016.

Image recognition, too, has improved dramatically. You may have noticed that Facebook and other apps now recognize many of your friends’ faces in posted photos and prompt you to tag them with their names. An app running on your smartphone will recognize virtually any bird in the wild. Image recognition is even replacing ID cards at corporate headquarters. Vision systems, such as those used in self-driving cars, formerly made a mistake when identifying a pedestrian as often as once in 30 frames (the cameras in these systems record about 30 frames a second); now they err less often than once in 30 million frames. The error rate for recognizing images from a large database called ImageNet, with several million photographs of common, obscure, or downright weird images, fell from higher than 30% in 2010 to about 4% in 2016 for the best systems. (See figure 1-1.)



FIGURE 1-1

Machines have made real strides in distinguishing among similar-looking categories of images

[image: ][image: ]
Source: Electronic Frontier Foundation


The speed of improvement has accelerated rapidly in recent years as a new approach, based on very large or “deep” neural nets, was adopted. The ML approach for vision systems is still far from flawless—but even people have trouble quickly recognizing puppies’ faces or, more embarrassingly, see their cute faces where none exist.

The second type of major improvement has been in cognition and problem solving. Machines have already beaten the finest (human) players of poker and Go—achievements that experts had predicted would take at least another decade. Google’s DeepMind team has used ML systems to improve the cooling efficiency at data centers by more than 15%, even after they were optimized by human experts.
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