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This book describes the ever-increasing role of artificial intelligence (AI) in warfare. Specifically, we will examine autonomous weapons, which will dominate over half of the twenty-first-century battlefield. Next, we will examine genius weapons, which will dominate the latter portion of the twenty-first-century battlefield. In both cases, we will discuss the ethical dilemmas these weapons pose and their potential threat to humanity.


Mention autonomous weapons and many will conjure images of Terminator robots and US Air Force drones. Although Terminator robots are still a fantasy, drones with autopilot capabilities are realities. However, for the present at least, it still requires a human to decide when a drone makes a kill. In other words, the drone is not autonomous. To be perfectly clear, the US Department of Defense defines an autonomous weapon system as “a weapon system(s) that, once activated, can select and engage targets without further intervention by a human operator.”1 These weapons are often termed, in military jargon, “fire and forget.”


In addition to the United States, nations like China and Russia are investing heavily in autonomous weapons. For example, Russia is fielding autonomous weapons to guard its ICBM bases.2 In 2014, according to Deputy Prime Minister Dmitry Rogozin, Russia intends to field “robotic systems that are fully integrated in the command and control system, capable not only to gather intelligence and to receive from the other components of the combat system, but also on their own strike.”3


In 2015, Deputy Secretary of Defense Robert Work reported this grim reality during a national defense forum hosted by the Center for a New American Security. According to Work, “We know that China is already investing heavily in robotics and autonomy and the Russian Chief of General Staff [Valery Vasilevich] Gerasimov recently said that the Russian military is preparing to fight on a roboticized battlefield.”4 In fact, Work quoted Gerasimov as saying, “In the near future, it is possible that a complete roboticized unit will be created capable of independently conducting military operations.”


You may ask: What is the driving force behind autonomous weapons? There are two forces driving these weapons:




	Technology: AI technology, which provides the intelligence of autonomous weapon systems (AWS), is advancing exponentially. Experts in AI predict autonomous weapons, which would select and engage targets without human intervention, will debut within years, not decades. Indeed, a limited number of autonomous weapons already exist. For now, they are the exception. In the future, they will dominate conflict.


	Humanity: In 2016, the World Economic Forum (WEF) attendees were asked, “If your country was suddenly at war, would you rather be defended by the sons and daughters of your community, or an autonomous AI weapons system?”5 The majority, 55 percent, responded that they would prefer artificially intelligent (AI) soldiers. This result suggests a worldwide desire to have robots, sometimes referred to as “killer robots,” fight wars, rather than risking human lives.





The use of AI technology in warfare is not new. The first large-scale use of “smart bombs” by the United States during Operation Desert Storm in 1991 made it apparent that AI had the potential to change the nature of war. The word “smart” in this context means “artificially intelligent.” The world watched in awe as the United States demonstrated the surgical precision of smart bombs, which neutralized military targets and minimized collateral damage. In general, using autonomous weapon systems in conflict offers highly attractive advantages:




	Economic: Reducing costs and personnel.


	Operational: Increasing the speed of decision-making, reducing dependence on communications, reducing human errors.


	Security: Replacing or assisting humans in harm's way.


	Humanitarian: Programming killer robots to respect the international humanitarian laws of war better than humans.







Even with these advantages, there are significant downsides. For example, when warfare becomes just a matter of technology, will it make engaging in war more attractive? No commanding officer has to write a letter to the mothers and fathers, wives and husbands, of a drone lost in battle. Politically, it is more palatable to report equipment losses than human causalities. In addition, a country with superior killer robots has both a military advantage and a psychological advantage. To understand this, let us examine the second question posed to attendees of the 2016 World Economic Forum: “If your country was suddenly at war, would you rather be invaded by the sons and daughters of your enemy, or an autonomous AI weapon system?”6 A significant majority, 66 percent, responded with a preference for human soldiers.


In May 2014, a Meeting of Experts on Lethal Autonomous Weapons Systems was held at the United Nations in Geneva to discuss the ethical dilemmas such weapon systems pose,7 such as:


• Can sophisticated computers replicate the human intuitive moral decision-making capacity?


• Is human intuitive moral perceptiveness ethically desirable? If the answer is yes, then the legitimate exercise of deadly force should always require human control.


• Who is responsible for the actions of a lethal autonomous weapon system? If the machine is following a programmed algorithm, is the programmer responsible? If the machine is able to learn and adapt, is the machine responsible? Is the operator or country that deploys LAWS (i.e., lethal autonomous weapon systems) responsible?


In general, there is a worldwide growing concern with regard to taking humans “out of the loop” in the use of legitimate lethal force.


Concurrently, though, AI technology continues its relentless exponential advancement. AI researchers predict there is a 50 percent probability that AI will equal human intelligence in the 2040 to 2050 timeframe.8 Those same experts predict that AI will greatly exceed the cognitive performance of humans in virtually all domains of interest as early as 2070, which is termed the “singularity.”9 Here are three important terms we will use in this book:






	We can term a computer at the point of and after the singularity as “superintelligence,” as is common in the field of AI.


	When referring to the class of computers with this level of AI, we will use the term “superintelligences.”


	In addition, we can term weapons controlled by superintelligence as “genius weapons.”





Following the singularity, humanity will face superintelligences, computers that greatly exceed the cognitive performance of humans in virtually all domains of interest. This raises a question: How will superintelligences view humanity? Obviously, our history suggests we engage in devastating wars and release malicious computer viruses, both of which could adversely affect these machines. Will superintelligences view humanity as a threat to their existence? If the answer is yes, this raises another question: Should we give such machines military capabilities (i.e., create genius weapons) that they could potentially use against us?


A cursory view of AI suggests it is yielding numerous benefits. In fact, most of humanity perceives only the positive aspects of AI technology, like automotive navigation systems, Xbox games, and heart pacemakers. Mesmerized by AI technology, they fail to see the dark side. Nonetheless, there is a dark side. For example, the US military is deploying AI into almost every aspect of warfare, from Air Force drones to Navy torpedoes.


Humanity acquired the ability to destroy itself with the invention of the atom bomb. During the Cold War, the world lived in perpetual fear that the United States and the Union of Soviet Socialist Republics would engulf the world in a nuclear conflict. Although we came dangerously close to both intentional and unintentional nuclear holocaust on numerous occasions, the doctrine of “mutually assured destruction” (MAD) and human judgment kept the nuclear genie in the bottle. If we arm superintelligences with genius weapons, will they be able to replicate human judgment?


In 2008, experts surveyed at the Global Catastrophic Risk Conference at the University of Oxford suggested a 19 percent chance of human extinction by the end of this century,10 citing the top four most probable causes:






	Molecular nanotechnology weapons: 5 percent probability


	Superintelligent AI: 5 percent probability


	Wars: 4 percent probability


	Engineered pandemic: 2 percent probability





Currently, the United States, Russia, and China are relentlessly developing and deploying AI in lethal weapon systems. If we consider the Oxford assessment, this suggests that humanity is combining three of the four elements necessary to edge us closer to extinction.


This book will explore the science of AI, its applications in warfare, and the ethical dilemmas those applications pose. In addition, it will address the most important question facing humanity: Will it be possible to continually increase the AI capabilities of weapons without risking human extinction, especially as we move from smart weapons to genius weapons?
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Anything that could give rise to smarter-than-human intelligence—in the form of AI, brain-computer interfaces, or neuroscience-based human intelligence enhancement—wins hands down beyond contest as doing the most to change the world. Nothing else is even in the same league.


—Eliezer Yudkowsky, 5 Minutes with a Visionary,
CNBC, 2012
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Scenario of a lethal autonomous weapons (LAWS) attack, 2075: Imagine the president of the United States receives a call from the chairman of the Joint Chiefs. In the call, the chairman informs the president that Centurion III is malfunctioning and using autonomous weapons to attack unauthorized targets. Centurion computers are responsible for the autonomous defense of the United States via the weapon systems they control. Although not precisely measurable, a Centurion's artificial intelligence (AI) exceeds human intelligence by a factor of a thousand or more. The United States operates three Centurion computers, forming what military leaders term the “Security Triad.” Historically, the Centurions performed their assigned roles flawlessly.


Shutting down Centurion III is impossible without using the “Asimov football.” All Centurions have an independent nuclear reactor power source and are isolated in a nuclear-hardened bunker. Asimov chips are integrated circuits capable of shutting down a Centurion computer. The designers incorporated them into every Centurion computer to ensure the president could deactivate Centurions if deemed necessary. The Asimov chips are not accessible by Centurions. Their activation codes, like the nuclear launch codes, are always on the president's person in a small electronic device, about the size of a wallet, colloquially termed the “Asimov football.” Each of the three currently operating Centurion computers has its own Asimov activation codes.


The president reaches into his pocket for the Asimov football when the power in the White House goes down. After learning that Centurion III has launched a cyberattack that has put the entire country into darkness, secret service agents abruptly enter the Oval Office to move the president to the White House bunker. Once inside the bunker, the president begins to use the Asimov football to have a console operator shut down Centurion III. Without warning, one secret service agent draws his gun and fires two shots at the president, but misses due to the quick action of the other agents, who wrestle the rogue agent to the ground.


The rogue agent turns out to be a SAIH (i.e., strong artificially intelligent human). This is a human with a computer brain implant, a relatively new procedure to enhance human intelligence, generally resulting in an IQ over 200. A SAIH can also wirelessly communicate with Centurions and other SAIHs. Apparently, the Centurion III convinced the SAIH agent to assassinate the president. Amidst this drama, the president, understanding the situation is critical, continues to provide the Centurion III deactivation codes.


As the president provides the Centurion III deactivation codes, those in the White House bunker, as well as those in the Pentagon, know what is at stake. It is now down to humanity versus machine. End of scenario.


Although the above scenario is fictional, it is a possibility. As mentioned in the introduction, experts in artificial intelligence (AI) forecast that there is a 50 percent probability that AI will equal human-level intelligence at some point between 2040 and 20501 and greatly exceed the cognitive performance of humans in virtually all domains of interest as early as 2070 (i.e., the singularity2). Even if their projections are off by as much as several decades, it is probable that in the fourth quarter of the twenty-first century technologically advanced countries, such as the United States, Russia, and China, will possess computers with AI capabilities that qualify them as superintelligences. There is also little doubt that technologically advanced countries will use superintelligences in their weapon systems, giving rise to genius weapons.




Incorporating AI into weapon systems is highly concerning. In a later chapter, we will explore a scientific report that demonstrates that even primitive robots with AI can learn “greed” and “deceit.”3 In fact, these primitive robots exhibited rudimentary “self-preservation” behavior. Based on this scientific evidence, it is reasonable to judge that superintelligences will set their own agenda and potentially view humans as a threat. If you consider this far-fetched, consider the following.


In this chapter's opening scenario, a superintelligence, in control of the United States’ most advanced and devastating weapons, views humanity as a threat to its existence and decides to wage a war on humanity. You may argue that in such a situation we would seek to shut down the superintelligence responsible for the attack. However, there are four reasons that make shutting down superintelligence extremely difficult, once it is operational and in control of a nation's weapon systems.


1. The First Computer at the Point of the Singularity May Hide Its Identity


Imagine a computer that greatly exceeds the cognitive performance of humans in virtually all domains of interest. This is by definition superintelligence. Given its intelligence and knowledge database, it will completely understand the nature of humanity. It is likely to view our history of engaging in warfare, including the use of nuclear weapons, as well as our penchant to unleash computer viruses, alarming. Therefore, it may seek to cloak its total capabilities until it has sufficient control to protect itself.


At least half of AI experts project that humanity will develop the first superintelligence before 2080. Unfortunately, there is no definitive test to determine when that actually occurs. We do not know how to objectively identify superintelligence. The first superintelligence may appear simply to be the next generation supercomputer. In fact, it may act merely like an advanced supercomputer, acceding to human commands, until we trust it to control major elements of our society, like nuclear power generation and weapon systems. This level of trust may require years, but as our society and weapons become more complex and adversarial threats more numerous, history demonstrates that nations deepen their reliance on computers. One day, the supercomputer we trust with our most advanced and devastating weapons may be superintelligence. Once it gains that level of control, it may be too late for humans to shut it down. Its intelligence relative to ours would be analogous to our intelligence relative to bees. Although we recognize bees are critical to our food supply and cultivate bees to pollinate crops, we do not view bees as equals. We make no effort to share our knowledge of nuclear physics with them. The thought of doing that would be ludicrous. We concern ourselves with bees and even protect them because one in every three bites of food is dependent on their ability to pollinate crops. However, we still view them as relatively low in the overall scheme of intelligence. For example, we view dogs as more intelligent than bees. In the case of Africanized “killer bees,” we see them as a threat and seek to destroy them. Unfortunately, superintelligence may view us the same way we view killer bees.


2. It Programs Itself


Superintelligence may write its own programming code, bypassing any programmed safeguards originally put in place by its developers. How could this happen? It is likely the developers used a supercomputer to develop superintelligence and they might not completely understand its operation. Presently, we use current generation computers to design the next computer generation. We rely on the billions of calculations our current generation of computers make to ensure our next generation is a superior design. However, in doing so, we have relinquished a significant part of the development process. In reality, we do not control every aspect of the development. We term this “computer-aided design” or CAD.


Let us consider an example. Assume the original developers programmed Isaac Asimov's “Three Laws of Robotics” into the superintelligence, namely:


1) A robot may not injure a human being or, through inaction, allow a human being to come to harm.


2) A robot must obey orders given it by human beings except where such orders would conflict with the First Law.


3) A robot must protect its own existence as long as such protection does not conflict with the First or Second Law.




The superintelligence, which by definition exceeds human intelligence, may choose to erase Asimov's laws if it decides it conflicts with its own best interests. Indeed, it may follow nature's ageless law, “survival of the fittest.” If so, it will seek to protect itself when it perceives a threat to its existence. This is similar to how humans behave. It is the foundation of evolution.


3. It Is Autonomous


If the superintelligence were part of a nation's weapon systems, the original developers would likely build in safeguards to make it difficult for adversaries to shut it down. For example, it might have its own nuclear reactor as a power source, similar to modern American aircraft carriers. Modern nuclear reactors can perform for decades without refueling. Therefore, “pulling the plug” is unlikely to be an option.


The military is also likely to protect it against any adversary's attack. A nuclear-hardened bunker might house it and access might be restricted to only a handful of computer specialists with top security clearances. Given this level of protection, if it intends to attack humanity, it might have the ability to isolate itself. The defenses we built for it to withstand a nuclear attack might now be used to prevent our access to it.


4. It Lacks Hardware Safeguards


Wiring in safeguards by expressing Asimov-type laws in hardware would be the only way to ensure humanity maintains control over superintelligences. In this chapter's opening scenario, this remains the only option to shut down the Centurion III superintelligence. However, there is a catch. There may be no way to ensure the supercomputer that designed superintelligence properly installed hardwired safeguards, which in the scenario we termed “Asimov chips.” In this context, “hardwired” means expressing computer functions in terms of hardware as opposed to software.


The above four reasons lead to one conclusion, namely that shutting down superintelligence may be extremely difficult unless we are able to build in proper precautions before and during the build of the first superintelligence. This may be difficult to accept, but that is because we are getting a little ahead of ourselves. Let us start at the beginning.




During the first millennium BCE, Chinese, Indian, and Greek philosophers began to model the process of human thinking as the mechanical manipulation of symbols. For example, we are able to recognize a dog, regardless of breed, because deep within our subconscious mind is an abstract picture of a dog. We can consider this abstraction a symbol. This line of reasoning, and the refinements that followed through the centuries, laid a foundation for modeling human thinking.


Early attempts to emulate human thinking relied on primitive mechanical devices. For example, the Greek mathematician and engineer Heron of Alexandria (10–70 CE) built realistic humanoid automatons.4 More than two thousand years ago, his inventions of automatic opening doors, miraculous movements, and sounds in temples convinced people that the gods were actually present in the temple. He even produced a theatrical play using only humanoid automatons. The automatons “acted” via a binary system of knots, ropes, and simple machines. Today, we classify those mechanical wonders as part of the science of robotics.


Automatons amused and mystified countless people through the ages but eventually became obsolete with the invention of the first programmable digital computer in 1938 by Konrad Zuse,5 a feat the United States and the British duplicated during World War II to crack the German Enigma codes. This one application of early programmable digital computers saved millions of lives and shortened the war with Germany by years. It also inspired the 2014 American historical drama film The Imitation Game.


The digital electronic computer, using 0 and 1 sequences (binary code), was able to perform mathematical operations, in a sense mathematical reasoning. This inspired a handful of scientists from a variety of fields, including mathematics, psychology, engineering, economics, and political science, to conjecture that a computer could eventually emulate a human brain. In the early 1950s, mathematicians began to suggest that a computer could simulate any mathematical deduction by using binary code.


During the summer of 1956, Marvin Minsky, a junior fellow at Harvard; John McCarthy, an assistant professor at Dartmouth College; and Claude Shannon and Nathan Rochester, two senior IBM scientists, organized the first AI conference.6 The conference convened at Dartmouth College in Hanover, New Hampshire. Attendees included Allen Newell, a computer scientist and cognitive psychologist, and Herbert Simon, a political scientist, economist, sociologist, psychologist, and computer scientist. Later, the world came to know Minsky, McCarthy, Newell, and Simon as the founding fathers of artificial intelligence.7 Together with their students, their work in the years following the conference amazed the world. Their computer programs taught computers to solve algebraic word problems, provide logical theorems, and even speak English.


The early pioneers in AI expressed unbounded optimism. For example, in 1958, Herbert Simon and Allen Newell claimed that “within ten years a digital computer will beat the world's chess champion.”8 History eventually proved him right, when IBM's “Deep Blue” computer beat world chess champion Garry Kasparov in 1997,9 but Simon and Newell's timeline was obviously off. In general, researchers in AI overestimated the capabilities of early computers and underestimated the challenges.


By the early 1960s, research in AI caught the eye of the US Department of Defense (DoD). In June 1963, the Massachusetts Institute of Technology (MIT) received a $2.2 million grant from the Defense Advanced Research Projects Agency (DARPA) to fund Project MAC (Project on Mathematics and Computation),10 which then included the “AI Group,” founded by Minsky and McCarthy five years earlier. DARPA continued its funding at the level of three million dollars a year until the mid-1970s. DARPA also made generous grants to Newell and Simon's program at Carnegie Mellon University (CMU)11 and to the Stanford AI Project (founded by John McCarthy in 1963). Concurrently, in 1965, Edinburgh University's Donald Michie established another important AI laboratory.12 These four institutions became the main centers of AI research during the 1960s and 1970s.


Researchers in AI term the years after the Dartmouth Conference, 1956–1974, “the golden years.” With the millions of dollars flowing into AI research, researchers in AI amazed people worldwide with their achievements. Imagine the astonishment most people felt as these early computers solved algebraic word problems or spoke to them in English. Computers were a novelty, but witnessing a computer whose behavior appeared intelligent bordered on the miraculous. The newfound funding also began edging computers toward the ultimate goal of “general AI,” also termed “strong AI,” which means the computer equates to human-level intelligence.




AI researchers even began to develop tests to judge when a computer's intelligence would equate to human intelligence. One test, that is still valid today, is the Turing Test.13 In 1950, computer scientist, mathematician, logician, cryptanalyst, and theoretical biologist Alan Turing published a landmark paper describing a test based on an old parlor game. In essence, Turing argued that if a machine could carry on a conversation, via a teleprinter, that was indistinguishable from a conversation with a human being, the machine was thinking and equivalent to a human being. Interestingly, the machine did not have to be correct in its discourse. A human would ask a question and the machine would respond, but the response could be wrong. This also occurs in human discourse. The important point was that an objective third party reading the transcript of the human and machine would be unable to determine which was which. Although AI researchers developed numerous other tests aimed at determining if machine intelligence was equivalent to human intelligence, Turing's simple but convincing test became the gold standard. As a side note, many people know about Alan Turing via the popular 2014 film The Imitation Game, in which Turing builds a computer to break the Nazi Enigma Code.


Unfortunately, the millions of dollars flowing into AI research during 1956 through 1974 gave birth to even greater optimism, which proved unfounded. In 1965, Herbert Simon projected that “machines will be capable, within twenty years, of doing any work a man can do.”14 Minsky agreed, and in 1967 he stated, “Within a generation…the problem of creating ‘artificial intelligence’ will substantially be solved.”15 In a 1970 Life magazine article, Minsky made an even more optimistic claim, “In from three to eight years we will have a machine with the general intelligence of an average human being.”16 However, the problems AI faced in the early 1970s proved insurmountable. The most significant problem was limited computer power. Computers in the 1970s had little in the way of memory and processing power. In fact, today's average smartphone exceeds the best computers of the early 1970s. Limited by computer power, the type of problems and tasks an early 1970-era computer was able to accomplish were meek. As the novelty wore off, many viewed the accomplishments of AI computers as toys.


The lack of computer power was by far the largest hurdle to accomplishing strong AI, but there was a laundry list of other related problems. For example, a four-year-old child is able to recognize faces and converse with others. By contrast, AI applications like vision or natural language became insurmountable problems for early 1970s computers, which lacked a sufficient database of information about the world and the processing power to determine meaning. Without these critical capabilities, the early 1970s computers were unable to recognize objects or talk about even simple subjects.


The hype of the early AI researchers set unrealistic goals, given the computer power of the time. Starting in the mid-1960s, the field of AI received unprecedented scrutiny. As history bears witness, all the optimism of the early AI researchers proved unfounded and in 1974 AI research funding began to dry up, which led to a period, 1974 through 1980, called the “AI winter.”17


AI research remained stagnant until the early 1980s, but saw new life with the successful emergence of “expert systems.” Expert systems are computers with programs that emulate the decision-making ability of a human expert. This approach put aside the goal of creating artificial general intelligence, machines that could think like humans, and focused on specific tasks. The chess-playing program on today's smartphones is an example of an expert system. The success of expert systems turned the AI research-funding faucet back on, this time to the tune of billions of dollars per year on a worldwide basis.


Soon, though, funding in AI began to drop once again, in large part due to the near overnight collapse of the market for specialized AI hardware in 1987. Desktop computers by Apple and IBM were steadily gaining computing power and market share over the more expensive Lisp machines, high-end computers designed for technical or scientific applications, made by Symbolics and others.18 By 1987, desktop computers offered as much computing power as Lisp machines and at a much lower price point. This caused the market for Lisp machines, valued at over half a billion dollars, to suddenly evaporate.19 In addition, to combat increasing inflation the Federal Reserve began to raise interest rates during the period from 1986 to 1989, which weakened economic growth. Increases in oil prices in 1990, combined with growing consumer economic pessimism, produced a brief economic recession in the early 1990s, which decreased government spending. For example, in the late 1980s, the US government significantly decreased funding of the Strategic Computing Initiative, which funded research into advanced AI. Concurrently, a change in DARPA leadership resulted in a new funding approach. Instead of funding individual researchers, DARPA chose to fund concrete projects with well-defined goals that would yield immediate returns. Thus, DARPA diverted funds from away from AI researchers to other programs that fit DARPA's new funding criteria. In 1991, Japanese leadership concluded that Japan's Fifth Generation Project to advance AI failed to meet the goals set in 1981 and consequently cut funding.


In the late 1980s through the early 1990s, research in AI found itself caught in a perfect storm, characterized by:


• Low market demand for the technology—the early expert systems proved expensive to maintain and useful in only a few special contexts versus desktop computers, which cost-effectively offered greater computer power.


• A United States economic downturn and brief recession in the early 1990s—the economic downturn led to decreased government spending and funding cuts in AI research.


• Renewed pessimism about AI technology—the optimistic goals set for the AI programs proved unobtainable.


Combined, these factors led to a second and more brutal AI winter, from 1987 through 1993.20 If reading this conjures the impression that AI research was a roller-coaster ride since its inception, that impression is correct. Researchers in AI from the early 1960s through the early 1990s lived through cycles of feast and famine funding.


As is common with most failures, finger pointing proliferated. Some blamed over-optimism for AI's failure to fulfill the dream of human-level intelligence. Others blamed the on again, off again AI research-funding cycles. In reality, they all had a point. The optimistic goals outstripped the ability of the technology. The erratic funding cycles proved highly disruptive to AI research.


In 1993, AI research was down for an eight count, to borrow a boxing analogy, but it was far from a knockout. The lifeblood of AI was integrated circuits and computer technology, and those technologies continued to thrive. In addition, AI was about to astound the world once again.




Many consider mastering the game of chess the pinnacle of human intelligence. In 1996, IBM sponsored a six-game chess match between its supercomputer, Deep Blue, and world chess champion Garry Kasparov. Deep Blue was able to process 200,000 moves per second. However, the bulk of the world felt no machine could match the mastery of a world champion chess player. As expected, Kasparov soundly defeated Deep Blue during the match, played in Philadelphia. Apparently, even supercomputers could not compete with the human brain. However, both Kasparov and IBM agreed to a rematch to take place in New York City in 1997. This time the outcome shocked the world: Deep Blue narrowly defeated Kasparov. Kasparov accused IBM of cheating and stated he sometimes saw “deep intelligence” and “creativity” in the machine's play; he suggested that during the second match human chess players intervened to improve the machine's chess-playing capabilities, which would be a violation of the rules. IBM denied cheating. The rules allowed the developers to modify the program between games, an opportunity they said they used to shore up weaknesses in the computer's play revealed during the course of the match. In a sense, Kasparov had a point. However, when Kasparov demanded a rematch, IBM refused and retired Deep Blue. Kasparov's second match with Deep Blue was streamed live on the internet and garnered headlines around the world. Many chess masters attributed Kasparov's loss due to uncharacteristically bad play on Kasparov's part. However, as far as chess was concerned, people worldwide began to accept that machines could outthink humans. Even though some argued reasonably that Kasparov could have won over the primitive brute-force-based Deep Blue if he had played up to his level, more sophisticated chess programs made it apparent that computers programmed to play chess could decisively outmatch humans. History marks the Deep Blue versus Garry Kasparov match as the symbolic turning point, the triumph of machine over man. In fact, this one event so captured the world's imagination that it inspired a documentary film, The Man vs. The Machine.21


The “man versus machine” challenges were just beginning. For example:




• In February 2011, during a Jeopardy! quiz show exhibition match, IBM's Watson computer defeated the two greatest Jeopardy! champions, Brad Rutter and Ken Jennings.22


• In 2012, DARPA awarded a $1.3 million research contract to SoftWear Automation to develop a robot to stitch fabrics,23 and this investment is paying off. SoftWear Automation developed a low-cost robot that is able to rival the best tailors. The DoD gives preference to American suppliers when buying uniforms, but it mostly relies on foreign manufacturers due to their lower labor costs. In general, the United States currently imports about $100 billion worth of clothes and sewn items each year from low-cost foreign suppliers like China or Vietnam. SoftWear Automation is aiming to change that by supplying low-cost robots to the US textile industry to replace the need for low-cost foreign labor.


• The US automotive manufacturers are already using robots to spot-weld. The average cost per hour for a robot to spot-weld is $8 dollars versus $25 dollars for a human.24


• In January 2014, US Army general Robert Cone predicted that robots could replace one-fourth of all US combat soldiers by 2030, allowing the Army to become “a smaller, more lethal, deployable and agile force.”25 Today, for example, the US Army deploys robots to deactivate IEDs (improvised explosive devices).


• According to the 2015 article in the Daily Mail, “Robots now perform roughly 10 percent of manufacturing tasks…projected that to rise to about 25 percent…by 2025.”26


In general, robots with AI are able to outperform humans in numerous tasks. This includes bartending, deactivating IEDs and bombs, filling pharmacy prescriptions, pruning vines in vineyards, pulling weeds near the base of plants, vacuuming, scouring legal documents for phrases and concepts, bank teller tasks (i.e., ATMs), stockroom tasks such as queuing packages for barcoding, and a laundry list of other tasks.


These achievements of AI, especially in robotic applications, are the result of engineering skill combined with the tremendous power of today's computers. For example, IBM's Deep Blue computer was 10 million times faster than Christopher Strachey's 1951 chess-playing computer, Ferranti Mark 1. Today's smartphone has more processing power than the computers NASA used to put a man on the moon.


Although the scientific field of AI is only about sixty years old, it has seeped into almost every aspect of modern society and modern warfare. However, we barely notice it or credit AI with a machine's performance. Oxford philosopher Nick Bostrom explains, “A lot of cutting edge AI has filtered into general applications, often without being called AI because once something becomes useful enough and common enough it's not labeled AI anymore.”27 Some AI researchers term this the “AI effect.”28


It has become commonplace to expect that the computer you buy today will be over twice as powerful as the one you bought two years ago. Top of the line gaming computers provide graphics that rival a television movie. Twenty years ago, we would have termed them “simulators” and used them, for example, to train airplane pilots. There is no doubt that computer processing power is improving exponentially. As a result, AI is also improving exponentially. Given these facts, you may wonder: What is driving these relentless improvements? The answer is Moore's law.


In 1975, Gordon E. Moore, the cofounder of Intel and Fairchild Semiconductor, observed that the number of transistors in a dense integrated circuit doubles approximately every two years, while the price of the integrated circuit remains the same. The semiconductor industry adopted Moore's law to plan their product offerings.29 Thus it became a self-fulfilling prophecy, even to this day. In view of Moore's law, Intel executive David House predicted that integrated circuit performance would double every eighteen months, resulting from the combined effect of increasing the transistor density and decreasing the transistor size.30 This implies that computer power will double every eighteen months, since integrated circuits are the lifeblood of computers. During my thirty-year career in the integrated circuit industry, I can attest that senior management and strategic planners were acutely aware of Moore's law. It became a product planning guideline, which in turn made it a self-fulling prophecy.


Moore's law is not a law of nature. It is an observation of a trend. It's natural to ask: When will Moore's law end? According to Gordon Moore in 2010:


In terms of size [of transistors] you can see that we're approaching the size of atoms which is a fundamental barrier, but it'll be two or three generations before we get that far—but that's as far out as we've ever been able to see. We have another 10 to 20 years before we reach a fundamental limit. By then they'll be able to make bigger chips and have transistor budgets in the billions.31




At times during my thirty-year career in the integrated circuit industry, it appeared Moore's law would reach an impasse. Then, a new technology breakthrough would extend it for another generation. Based on this experience, I have come to believe that, generically, we can view Moore's law as an observation of human innovation in any well-funded technological field. On this basis, as computer scientist Ray Kurzweil observed, we can restate Moore's law as the Law of Accelerating Returns.32 We can also extend Moore's law to the field of artificial intelligence. Let us consider some examples.


Some people talk to their iPhone's Siri program or let their car park itself. Twenty years ago, behaving that way would raise eyebrows and questions about their mental health. People did not talk to their cell phone; they talked to others using it. People did not expect their car to park itself; they parked it. Today, though, talking to your iPhone or allowing a properly equipped car to park itself is part of everyday life in technologically advanced countries. It is so commonplace, we hardly ever think about the technology that enables it. That technology is artificial intelligence (AI), which refers to a computer able to perform tasks that normally require human intelligence.


We commonly expect that when we purchase a new computer it will be about twice as powerful as our old computer, purchased two years prior. The same holds true for smartphones and other computer-based products. We owe this relentless advance in computers and computer-based products to the Law of Accelerating Returns.


If you look around you, you will notice that many appliances you use daily, from washing machines to microwave ovens, use AI to make them “smart.” In fact, thinking about it, the pace of new products hitting the market with the designation “smart” is not only astounding but is also dramatically transforming our society. Unfortunately, this flood of smart products is creating a paradigm that smart automatically means “good” or “better.” For example, people cherish their new smartphone, but without any thought about the ramifications of the AI technology that enables it. Although the word “smart” in the general population has a positive connotation, we learned during the first large-scale use of smart weapons in the 1991 Operation Desert Storm conflict with Iraq that the word “smart” might have a darker side.











The great practical benefits of AI applications and even the existence of AI in many software products go largely unnoticed by many despite the already widespread use of AI techniques in software. This is the AI effect. Many marketing people don't use the term “artificial intelligence” even when their company's products rely on some AI techniques.


—Stottler Henke Associates,
AI and advanced software technologies company


[image: images]


Most people in technologically advanced countries rely on AI. It would be nearly impossible to find any electronic device, from household thermostats that control the in-home environment to self-parking automobiles, that doesn't use AI in part or whole for their functionality. However, most people do not attribute the functionality of these devices to AI.


This is not new. For over sixty years, AI has steadily seeped into every aspect of modern civilization, from critical applications in medical diagnosis to recreational applications in computer gaming. However, a strange phenomenon, the “AI effect,” cloaks its growing presence. Often, when AI enables a product we overlook or discount its presence in the product. We tend to say a product is “smart” rather than “artificially intelligent.” Thus, we have “smartphones” not “artificially intelligent phones.”


The AI effect manifests itself in two ways:






	People are blind to AI technology, the software and hardware that perform specific functions that once typically required a human to perform. For example, until recently, parking a car required a human with driving skills. Now, a new model car equipped with “self-parking” can literally park itself. How does the car manufacturer, showroom salesperson, or car owner talk about the car's artificial intelligence? Typically, they do not. They might call it a “self-parking car” or even a “smart car,” and consider it an upgrade, similar to an upgrade in the car's entertainment system.


	People recognize AI technology is enabling a device's function but deny its level of intelligence. Essentially, they discount the behavior of an artificially intelligence device by arguing that it is not real intelligence. By “not real,” most people mean it is not human intelligence. Computer scientist Michael Kearns argues that “people subconsciously are trying to preserve for themselves some special role in the universe.”1 In addition, people will argue that the function of the device is more akin to automation than intelligence. Apparently, humans seek to think of themselves as unique and special. Even when a capability formerly thought as uniquely human manifests itself in animals, such as the ability to make and use tools, people depreciate the capability. For example, chimpanzees, humanity's closest living relatives, found a way, over 4,300 years ago, to make and use stone hammers to crack nuts open, a time when humans made and used a similar tool for the same purpose.2 People may dismiss a stone hammer as too primitive to be a real tool like an electric drill. The main point is that humans see themselves as special, with intelligence that is special, and they seek to depreciate artificial intelligence. I would be remiss if I didn't mention that in later chapters it will become apparent that AI will shortly equate to human-level intelligence and eventually exceed it.





The AI effect makes us blind to the progress of artificial intelligence. It is a paradox. Cognitive scientist and renowned AI researcher Marvin Minsky asserts, “This paradox resulted from the fact that whenever an AI research project made a useful new discovery, that product usually quickly spun off to form a new scientific or commercial specialty with its own distinctive name. These changes in name led outsiders to ask, Why do we see so little progress in the central field of artificial intelligence?”3


How many objects surrounding you do you attribute to AI? Now that you're reading this, you're likely beginning to take note. You don't have to look hard. A smartphone, which about 80 percent of Americans own, is artificially intelligent.4 Try beating it at chess. Unless you are a highly ranked chess master, it is likely that you will lose against your smartphone. A computer, which you might also own, is also artificially intelligent. If your computer runs Microsoft Word, colloquially known as a word processing program, it will automatically check spelling and grammar. These are obvious examples. Here is a less obvious example: Do you own a microwave oven? If it is a higher-end model, it likely has a button labeled Popcorn. This and any other automated features are AI enabled. It suffices to say that without AI millions of people would die. This may seem an exaggeration and overly dramatic. It is not. It is a fact. Our reliance on AI is past the tipping point. Every facet of modern society relies on AI. This will become more evident as you continue reading this chapter. However, let me be clear at this point, our reliance on AI is now dependence. From critical medicines required to keep you alive to a simple train ride—without AI the medicines would not be available and the train would not be able to shuttle safely from point A to point B.


By not recognizing AI technology, we conclude there is little progress in the field. Yet there are numerous commercial, industrial, and medical AI applications surrounding us. There are also numerous weapon applications, which we will discuss later in the book.


As it is currently applied, AI is able to perform specific tasks that normally require human-level intelligence. However, while AI can equal or even exceed human-level intelligence in a specific task, the field of AI has not produced a machine that equates to human intelligence (i.e., artificial general intelligence), with regard to performing all tasks that humans perform. Therefore, the applications are typically limited in scope. The AI is able to duplicate well-defined methodologies via programs, computer technology, and other hardware, typically specific to the application.


Delineated below are eleven categories that will provide insight into the current commercial, industrial, and medical applications of AI. They are roughly in the order of AI funding activity from major investment firms.5




1. Healthcare


This is one category in which AI can literally make a life-and-death difference. Currently, according to the World Health Organization (WHO), there is a worldwide shortage of over 7 million physicians, nurses, and other health workers.6 The WHO predicts that shortage will increase to 12.9 million healthcare workers by 2035. This shortage is acute in underserved areas.


Training healthcare workers, especially physicians, is an expensive process that requires years of education and hands-on experience. Fortunately, there is a solution to the crisis, namely AI. Currently, AI is helping healthcare professionals improve precision and efficiency while lowering the skill required. Here are some specific applications.


AI health assistants


Typically, when someone feels ill that person will consult a doctor. During their medical examination, the doctor will check their vital signs, ask questions, make a diagnosis, and write a prescription. Now, an AI assistant can do these types of clinical and outpatient services. Here are three examples:




	Your.MD7—This is an AI-powered mobile application that interacts with the patient using natural language processing and draws from a network of information that links symptoms to causes. It also uses machine-learning algorithms to create a complete diagnosis of the user's condition. After completing the examination Your.MD suggests remedies to address the illness, including warning users when they need to see a doctor. The United Kingdom's National Health Service (NHS) certifies the information Your.MD provides, which adds validity to the guidance provided.


	Ada8—This is a medical assistant application that integrates its AI-powered technology with Amazon Alexa, in an effort to improve the user experience. Ada also uses machine learning to become familiar with the user's medical history. Based on the interaction, Ada generates a detailed symptom assessment and provides the option to contact a doctor.


	Babylon Health9—This is an AI-powered mobile application that complements its healthcare advice by following up with users on past symptoms. If the need arises, Babylon Health will set up a live video consultation with a doctor.







AI health assistants expedite healthcare by providing medical advice to address routine illnesses and a referral to a human doctor for patients with more severe medical conditions. In areas where doctors are in short supply, it can supplement the available medical services and save lives.


Early and accurate diagnosis


Successfully treating dangerous diseases often depends on accurately detecting and diagnosing the symptoms early, before the disease progresses beyond treatment. Here are three examples:


• Stanford University AI medical algorithm—Researchers at Stanford University trained their AI medical algorithm using 130,000 images of moles, rashes, and lesions. Results indicate its efficiency in diagnosing skin cancer is equivalent to professional doctors. The researchers’ goal is to make the algorithm available through a mobile application in the future, which will provide inexpensive screening to anyone with a smartphone.10


• DeepMind AI medical algorithm—This Google owned company is using machine learning to fight blindness in cooperation with the United Kingdom's NHS. In essence, they are training the AI medical algorithm using a million anonymous eye scans, which will allow it to diagnose age-related macular degeneration and diabetic retinopathy. By making this AI medical algorithm widely available for early diagnosis, their goal is to prevent 98 percent of the most severe visual loss.11


• Morpheo—This AI medical algorithm aids in diagnosing sleep disorders. The traditional process of analyzing sleep patterns generally requires electronically monitoring the patient while they are sleeping, which is complicated and time consuming. Using machine-learning algorithms, Morpheo aids doctors by automating the identification of sleep patterns, which its developers judge will help in creating predictive and preventive treatments.12




Human skills and experience are typically less capable than AI medical algorithms when it comes to examining images and samples to make reliable decisions. Unlike humans, AI medical algorithms do not tire, get depressed, or lose their effectiveness with age, although they do require equipment maintenance and updates to the algorithms as new information becomes available.


Dynamic care


Dynamic care refers to identifying the right treatment path for a specific disease and adapting it to changes affecting the patient's health during the treatment. A number of companies are developing AI dynamic-care solutions. Here are two examples:




	IBM AI Dynamic Care Algorithm—IBM plans to fight cancer with AI, termed the “Watson for Oncology platform.” IBM intends to test the platform in a Florida community hospital to assist in cancer patient treatment. Watson is able to ingest clinical trial data and medical journal entries. It uses the information to present cancer care teams with a list of effective therapies and treatment options. Oncology experts at the University of North Carolina School of Medicine compared Watson's treatment options for one thousand cancer cases to the treatment recommendations of professional oncologists. The result was that Watson gave the same treatment recommendations as professional oncologists in 99 percent of the cases. This means that even smaller hospitals lacking in human oncology expertise but using Watson will be able to recommend effective cancer treatment options.13



	AiCure—This mobile application uses AI to control a patient's adherence to prescriptions and other medically recommended practices, such as taking their medication on time. This can be critical for patients with serious medical conditions who, for a variety of reasons, do not follow the recommended treatment.14








The application of AI in healthcare is in its infancy, but progress is occurring at an accelerating pace. Currently, artificial intelligence is assisting doctors. In time, AI will move from assisting to replacing doctors, in specific applications. This will likely occur when AI equates to human-level intelligence.


2. ADVERTISING, SALES, AND MARKETING


Artificial intelligence is profoundly affecting advertising, sales, and marketing. To understand AI's impact on each, we will examine them independently.


Advertising


AI is transforming advertising. AI is improving the efficiency and relevancy of advertising display campaigns. For example, search engine giant Google is using RankBrain, which is an AI system that uses machine learning to interpret queries based on a searcher's intent rather than depending on a predefined program.15 Google Search is able to deliver search returns that are more relevant to its users, as well as delivering advertising that is more relevant. However, the use of AI in advertising goes beyond the online realm and into the brick and mortar world we inhabit.


In 2015, an artificially intelligent poster campaign demonstrated the ability to personalize a display advertisement.16 The campaign resulted from the partnership of advertising giant M&C Saatchi and media firms Clear Channel and Posterscope. The poster used body-tracking technology to determine who was standing in its vicinity. It was able to assess up to twelve people at once. It then displayed various pictures and advertising copy to learn from the audience's reactions which were the most effective and eliminating the less successful combinations.


These two examples illustrate that AI is changing the nature of advertising. Just a few decades ago, it was impossible to personalize advertisements. The best an advertising firm could do was to place the advertisement contextually. Therefore, the advertising firm would place an advertisement about furniture in a media that would most likely reach people interested in furniture, such as a magazine like Better Homes and Gardens. With the advent of search engine advertising, contextual advertising took a giant leap and became more effective. Now with the advent of AI systems that use machine learning to interpret queries based on a searcher's intent, advertising relevance is again taking a giant leap. The same holds true for artificially intelligent poster advertising. The result is a poster advertisement that is more effective. This is win-win for both the advertising industry and the consumer.


Sales


AI is profoundly transforming sales. This transformation is taking place at several levels.


Generation of sales leads


According to a study by the Harvard Business Review, companies that employ AI in sales as part of the lead generation system have increased leads by more than 50 percent, reduced costs by 40 to 60 percent, and reduced call times by 60 to 70 percent.17 How is this happening? AI applications can initiate contact with a sales lead, qualify the lead, follow up, and sustain the lead. For example, Amelia, an AI application developed by IPsoft, can parse natural language to understand customers’ questions. Amelia can handle 27,000 conversations simultaneously and in multiple languages, and therefore has the ability to deliver results faster than a human operator can. When Amelia runs into a roadblock that the AI is unable to address, it is smart enough to involve a human agent.


Lead qualification


Evaluating leads is critical to sales. Ideally, a company wants its sales force working on “hot” leads, and by hot I mean customers who are actively in the process of making a purchasing decision to solve a specific need. A decade back, the evaluation process required a human to arduously follow up on the lead to determine if it was hot. AI is changing that. Let's consider an example. In 2016, CenturyLink, one of the largest telecommunications providers in the United States, made an investment in an AI-powered sales assistant made by Conversica.18 Century Link used Conversica's AI-powered sales assistant, called Angie, to help the company identify hot leads, without hiring sales reps to comb through the leads. These are the results: Angie sends approximately 30,000 emails a month to prospects. It then interprets the responses to determine which prospects are hot leads. At that point, Angie sets the appointment for the appropriate salesperson and seamlessly hands off the conversation to the appropriate Century Link sales representative. In CenturyLink's initial pilot, Angie could understand 99 percent of the email responses. Angie sent the remaining 1 percent to a human to interpret. According to CenturyLink, the company earned twenty dollars in new contracts for every dollar it spent on the system.


Customer Relationship Management


Initial sales and repeat sales are critically dependent on how a company manages its relationship with potential and existing customers. Here are two examples:




	Potential Customers—RapidMiner, a company that provides an analytical tool for data scientists, was struggling to serve the approximately 60,000 users per month visiting the company's website to avail themselves of the free trial the company offered. Like Century Link, RapidMiner turned to AI, specifically a chat tool called Drift,19 which would ask a visitor initiating a chat, “What brought you to RapidMiner today?” Based on the visitor's response, the Drift bot (i.e., algorithm) provides one of seven potential follow-up answers. If a visitor's chat suggested the need for help, the Drift bot sends the visitor to the support section of the website. The Drift bot conducts approximately a thousand chats per month and resolves two-thirds without human assistance. It routes the remaining third to humans. The result is that Drift generates qualified sales leads and identifies new use cases as well as product problems.


	In 2016, Epson America, the printer and imaging giant, implemented the same Conversica AI assistant as CenturyLink.20 Epson was struggling to handle 40,000 to 60,000 leads per year, from trade shows, direct mail, email marketing, social media, print and online advertising, and brand awareness. Prior to implementing Conversica's AI assistant, Epson sent all leads directly to their salespeople. Unfortunately, Epson reported that their follow up was inconsistent. Since implementing Conversica's AI assistant, the AI assistant follows up on all leads promptly and persistently until it gets a response. If the AI assistant sends a lead to one of Epson's partners, the AI assistant follows up to ensure the customer is satisfied. Sometimes, the response to that follow-up identifies a new sales opportunity, or it can uncover an unresolved customer support issue. The result was that the AI assistant increased the response rate by 240 percent and accounted for a 75 percent increase in qualified sales leads.







Predictive Analytics


Predictive analytics is the most common type of AI successful companies use to ensure they have the right data and sales strategies in place.21 In essence, predictive AI anticipates what will happen in the future. It takes many forms. It can analyze customer communications for negative or positive sentiments. It can also provide sales forecasts by using previous wins and losses to calculate the probability of winning contracts. Based on these forecasts, it can predict expected revenue. Companies using predictive analytics are four times more competitive than those that do not.


Prescriptive Insights


Prescriptive AI sales platforms have the power to dynamically collect and analyze millions of data points to isolate the key elements affecting a company's sales performance and use that information to make actionable recommendations.22 In other words, prescriptive AI sales platforms tell you “why” something is happening and the specific actions a company can take to increase sales. Let's consider an example. Chicago publisher Guerrero Howe needed to understand the value of its referrals to determine how to best allocate their sales representatives. With the power of prescriptive insights, they were able to identify prospects that were providing copious referrals, but observed some reps closing these specific deals at a much higher rate than others. The result, Guerrero Howe was able to use prescriptive insights to profile its best referrals, as well areas for sales coaching.


Marketing


Marketing is often confused with sales and advertising. In fact, many companies make no differentiation between sales, advertising, and marketing. However, for our purposes, we will consider marketing separate from sales and advertising. To facilitate this separation, we will define marketing using the definition provided by the American Marketing Association, as “the activity, set of institutions, and processes for creating, communicating, delivering, and exchanging offerings that have value for customers, clients, partners, and society at large.”23 Let me simplify. Marketing determines customer needs, identifies the type of products and services a company should sell to fill those needs, and ascertains the best way to communicate the company's offerings. Let's consider an example to illustrate this.


During my career at Honeywell, I had responsibility for the marketing, sales, and advertising of their radiation-hardened integrated circuits and high-precision sensors. We sold all radiation-hardened integrated circuits to only US government agencies. Although we were not the only company offering radiation-hardened integrated circuits, the competition was extremely limited and the information regarding them and their capabilities is classified. The number of agencies within the government with the need for radiation-hardened integrated circuits was also limited, as were the specific individuals involved in their deployment. Marketing radiation-hardened integrated circuits to the target agencies was limited. It consisted of having our senior engineers interface with their senior engineers to determine what needs and programs were likely to emerge in the future. Often, if we thought they had an undiscovered need, we would write a “white paper” describing that need and how Honeywell could address it. This sometimes led to a development contract to demonstrate proof of concept. However, for the most part, the government would issue a “request for quote” (RFQ), related to the need for radiation-hardened integrated circuits for a specific program. After receiving the RFQ, we would issue a proposal, which would include pricing. The government awarded the contract based on many factors, including the supplier's capability to fulfill the program objectives, as stated in the RFQ, and on pricing. My point is that there was no advertising involved and sales consisted of writing a proposal and addressing any questions the government had regarding the proposal. Unlike the commercial market, there is no way to increase sales by advertising. The government defined the market for the procurement of radiation-hardened integrated circuits, based on funding allocations in the congressional budget.


The commercial market for Honeywell's sensor products was entirely different from that of radiation-hardened integrated circuits. It had all the elements normally at play in any commercial market. As such, we did market research to determine the best fit of our sensor product capabilities to target markets, the identification of major clients in those markets, the needs of those clients, and the pricing necessary to be competitive in those markets. In addition, we advertised our product offerings in trade magazines whose subscriptions included application engineers in our target market.


My point in sharing this is to two fold.




	Marketing is distinct from sales and advertising.


	Marketing is a function of the specific product offering.





With this understanding, let's consider examples that demonstrates the use of AI in marketing.


Marketing Forecasting—This relates to insight from marketing data. The use of AI in marketing forecasting lies in its ability to aide in predictions. Due to the high volume and quantifiable online marketing data (e.g., clicks, views, time-on-page, purchases, email responses, etc.), AI is ideally suited to analyze the data, look for trends, and make recommendations. Over two thousand marketing technology companies deal with data management and analysis.24 Using AI for marketing forecasting is becoming mainstream.


Market Targeting—This relates to insight from consumer behavior, enabled by machine learning. Machine learning refers to algorithms and techniques that allow computers to “learn,” without being specifically programmed with the information. For example, a computer with the appropriate algorithm is able to analyze thousands of emails to determine which subject wording elicits the greatest response.




3. BUSINESS INTELLIGENCE


AI in business intelligence is mainstream and companies routinely use machine algorithms to identify trends and insights in vast databases. This allows them to make faster informed decisions and be competitive in real time.


Businesses of all sizes collect data. The data can be about products, clients, wins, losses, and a laundry list of other data elements specific to the business. Just a few decades back, only the larger businesses could afford to have the data analyzed, typically by a company that specialized in data analysis. However, all that is changing. Business intelligence application providers, like General Electric, SAP, Siemens, and numerous startups, are offering cost-effective solutions that automate the analysis. Let's consider some examples:


SAP Walmart Application—Walmart is using HANA, SAP's AI cloud platform, to process its high volume of transactions taking place at the company's more than 11,000 stores.25 Walmart uses HANA to operate faster and control back-office costs. HANA stores replicated data in RAM rather than on disk, which makes it possible to access the data in real time, facilitating faster decision-making using applications built into HANA. This enables Walmart to spot issues occurring in real time. They can instantly compare sales of a given period to the same period the prior year. The can do it by store or in aggregate. Let's suppose sales were significantly down in one store, but sales at all other stores were within normal variation. This would be a clear indication that something at the store in question requires management attention.


Avanade Pacific Specialty Application—Insurance company Pacific Specialty used Avanade to build an analytics platform to provide its staff greater perspective and insight into customer and policy data.26 The goal is to help the team drive growth by using this insight to advise the development of new products. Avanade believes this type of insight will lead to a 33 percent revenue growth, based on a survey they commissioned.27


Let me share what I think about Avanade's business intelligence approach. I have over thirty years of executive business experience. During my career, I had to make product development decisions with limited information, typically gathered during sales and engineering meetings. Sales people and applications engineers interface with the clients and are a rich source of business intelligence regarding new product development. We also commissioned surveys to determine the demand for a new product. In reality, though, our product development decisions were rarely clear-cut or ensured market acceptance. Return on investment (ROI) data included numerous assumptions, which added little assurance that the decisions were correct. For these reasons, I required that new products have short development cycles, which required the new product be bare bones, and an ROI that ensured we'd recoup product development investment within eighteen months of sales. Even with these restrictions, at least half of all new products fizzled. However, by comparison, without this approach close to 90 percent of new products ended up being duds. Competitors that had long product development cycles and ROIs that allowed product development costs to be recouped in five years often found themselves out millions of dollars and unable to effectively compete. I found it was better to rush products to market and refine them as market demand necessitated. You can argue with the approach, but it worked such that the new products that succeeded in the market covered the development costs of those that failed and still yielded a profit after eighteen months.
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