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PROLOGUE



POWERING UP




The only way of discovering the limits of the possible is to venture a little way past them into the impossible.… Any sufficiently advanced technology is indistinguishable from magic.


—ARTHUR C. CLARKE, “HAZARDS OF PROPHECY”





Trevor Bauer steps onto a makeshift pitching mound at Driveline Baseball in Kent, Washington, a suburb south of Seattle. The throwing platform consists of a pair of black, rubberized weight-room mats covering a sloped plywood structure that mimics the shape and height of an actual mound. It’s January 3, 2018, three months before Opening Day.


The Driveline campus, where inquisitive and often desperate ballplayer pilgrims gather to get better, consists of three buildings strewn about a drab industrial park that also serves as the site of a sewage disposal service, a glassblowing business, and a hydraulics company. Driveline’s R&D building, where Bauer spends much of his offseason, is a warehouse of a place, carpeted wall-to-wall with Kelly-green artificial turf. The main entrance is a roll-up garage door, usually left open to a vista of neighboring business units’ beige, vertically corrugated metal facades and an asphalt parking lot where a collection of modest cars rests. Opposite the door and along the far wall of the facility, occupying nearly the entire length of it, is the bullpen-like pitching area where Bauer is to begin throwing. The home plate he’s aiming for has a backdrop of black nylon netting to protect the nearby employees and desktop computers from ricochets.


At the front of the mound is a wooden board, to which cling three small tracking devices used for biomechanical evaluations. Sawdust from the recently assembled, jury-rigged contraption has spilled onto the front of the mound. So much at Driveline is improvised because what was needed was either nonexistent or cost prohibitive. But this unpolished place has become Bauer’s lab. Every off-season he tries to get better at something, focusing his efforts on gaining a new skill. His goal this winter is to create a much-needed additional pitch.


In his first three full seasons with the Cleveland Indians, 2014–2016, the right-hander was a roughly league-average starter, a useful player but far from the star he thought he could be. Then, at the end of May 2017, Bauer regressed. Hitters started crushing his fastball, giving him the worst earned run average in the majors (6.00) among qualified starters. There were calls for him to be sent to the Cleveland bullpen. His postgame press conferences grew testier and shorter; after one mid-May start, he ripped off and slammed down the television mic attached to his undershirt. Thanks to an increased reliance on his best pitch, a curveball, and greater use of his slider-like cutter, he was able to turn his season around and posted a strong second half. But he knew he could not be successful long term with the curve as his lone elite pitch, and the cutter variant he was throwing was uncomfortable and hard to command.


Bauer believed the lack of a lateral breaking ball—a pitch that moved more east–west than north–south—was holding him back. He’d turn twenty-seven later that month, an age at which most players, particularly pitchers, have already reached their prime. But coupled with his fastball and his 12 o’clock-to-6 o’clock, vertically diving curveball, a dependable pitch that moved side to side could flummox hitters and elevate him from inconsistent to elite. He prescribed himself a new pitch: a slider.


In a navy-blue, Indians-issued compression T-shirt and red shorts, Bauer moves to a table behind the indoor mound, where he’s positioned two cameras. One is his personal iPhone, which he employs to log and label each of his pitches. The other is an unusual-looking camera, a Carolina-blue colored cube with a protruding circular lens. That high-tech gadget, an Edgertronic SC1 manufactured by the San Jose company Sanstreak, is focused only on his grip of the ball and the initial flight of the pitch. Under tightly grouped pairs of fluorescent lights, Bauer goes to work on his great project of 2018.


Clean-shaven, with his hair closely cropped, Bauer looks into the iPhone lens and speaks.


“Normal slider arm slot, full spike,” he says.


He looks down at his right hand, which is gripping a ball. The familiar horseshoe of red stitching makes contact with his skin in an unfamiliar way, running along his right thumb and middle finger. He digs his index finger into the white leather cover just inside his middle finger. He steps on the pitching rubber and then launches into his throwing motion and releases the pitch. As the ball travels, it seems to fall off an invisible table, moving more north–south than east–west. It bounces well before the plate. A speed of 71.7 mph registers on the electronic radar-reading board, which sits on the carpet just behind the left-handed batter’s box.


During the season, television cameras and pitch-tracking systems capture the movement of all of Bauer’s pitches from major-league mounds. But those technologies can’t tell him what the little blue box behind the mound at Driveline can: exactly how the ball is coming out of his hand. At hundreds of high-def frames per second, the Edgertronic shows with perfect clarity how his right arm moves and his fingers impart spin to the ball as it’s released. Examining the video between sets of pitches, Bauer sees the ball first lose contact with his thumb and then separate from his middle finger. His spiked index finger, its fingertip and nail raised vertically and jabbed into the surface, touch the ball last before it flies, subtly altering the axis of its spin. If he times this sequence just right, he’ll create the perfect spin axis and produce the pitch movement he wants.


Bauer checks his grip and his wrist position, looks toward the cameras, and speaks again. “Normal slider arm slot, half spike, pitch number two.”


Again, the pitch dives too vertically, but less vertically than with the full-spike slider grip. Bauer subtly adjusts his fingers. Working in concert with the Edgertronic video at Driveline is a Rapsodo radar and optical tracking unit, a portable system that measures velocity, spin, and spin axis. Under an array of electronic eyes, Bauer extends his right arm to the camera once again: “Normal arm slot, no spike.”


He sets into a ready position and makes his move down the mound. This time the pitch moves more laterally, breaking in toward an imaginary left-handed batter. The offering is closer to what he’s seeking: a pitch whose shape and movement would fit between his fastball and curveball.


Bauer throws his second no-spike slider, releasing it with a grunt. This one is his best pitch of the morning. It moves sharply and laterally at 73 mph and, with a thud, smacks into the rubber pad attached to the L-screen, roughly where a catcher would squat. Next, he tries a half spike with a drop-down angle. The pitch has more vertical break and looks closer to his curveball: an adjustment in the wrong direction.


The cluster of expended baseballs widens around the home-plate area. After about fifty throws, Bauer collects the balls in a bucket. Then he begins again.
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SAVIORMETRICS




Welcome to the machine


Where have you been?


It’s all right, we know where you’ve been


You’ve been in the pipeline, filling in time


Provided with toys and Scouting for Boys


—PINK FLOYD, “Welcome to the Machine”




In the early and late hours of October 27, 2018, the baseball world (or at least the part that was awake) focused its attention on a group of high-performing players that no one had thought much of a few years before.


Shortly after midnight in Los Angeles—seven hours and twenty minutes after the first pitch of World Series Game 3 and four innings after the fourteenth-inning stretch—the Dodgers’ Max Muncy drove a fly ball over the fence in left-center in the bottom of the eighteenth to beat the Boston Red Sox in the longest postseason game ever played. In one way, Muncy was an obvious candidate to end the ordeal with one swing: during the regular season, he hit a home run every 11.3 at-bats, the best rate of any hitter who played at least fifty games. Considering his history before that, though, Muncy’s hero status was astonishing.


In limited playing time with the Oakland Athletics in 2016, Muncy was one of the worst hitters in baseball. The A’s released him the following spring, and he sat on the sidelines for almost a month until the Dodgers handed him a minor-league contract. While he was waiting (and pondering a future outside sports), he returned to his high-school batting cage and revamped his approach at the plate, lowering his stance, shifting his hands on the bat handle, and learning to take more aggressive swings. He hit well in 2017 at Triple-A, but the back of his uniform still said “Muncy,” so he stayed in the minors in 2018 until the injury-depleted Dodgers, desperate for a healthy hitter, called him up in mid-April. He homered in his first start and raked for the rest of the year, slashing .263/.391/.582 to finish the season as the second-best batter in the National League. Muncy, a marginal player in no demand, entered 2018 with a career record in the red and, at age twenty-eight, became the most valuable full-season player on a pennant-winning team.


The pitcher who gave up the walk-off winner after unexpectedly being pressed into service for six-plus innings in that extra-long game was Red Sox swingman Nathan Eovaldi, another twenty-eight-year-old who was released after the 2016 season, setting up his own dramatic turnaround. Eovaldi sat out 2017 after tearing his ulnar collateral ligament, but even before the injury, the righty had been a below-average run preventer for three consecutive seasons, despite possessing one of the game’s fastest fastballs. When he resurfaced after Tommy John surgery, Eovaldi boasted not only a new ligament but also a new look, featuring fewer (and higher) four-seam fastballs, more cutters, and less indication of which one was coming. The modifications made all the difference: in 2018, he posted the highest strikeout rate and lowest walk rate of his career, which prompted Boston to acquire him at the trade deadline. After the series, he qualified for free agency, and the Red Sox re-signed him to a four-year $68 million deal, banking on the altered Eovaldi being better than the original.


With the Dodgers’ bullpen depleted after a parade of nine pitchers got them through Game 3, the team turned to an unlikely left-handed savior in Game 4, which began less than seventeen hours later. A few months away from his thirty-ninth birthday, with pouches under his eyes and a goatee graying at the edges, Rich Hill was the oldest player on either roster and a product of perhaps the most improbable path to the series. From 2008 to 2015, Hill was released three times and changed teams ten times, pitching a total of 182 below-average big-league innings, mostly in relief, amid injuries and minor-league exiles. At the end of that span, the Red Sox signed him out of independent ball, and one conversation with Boston’s Brian Bannister—a former fringy major leaguer turned analytical coach—convinced him to trust his underutilized curveball, a special, high-spin pitch that immediately made him one of baseball’s best inning-per-inning arms. Of the 190 pitchers who amassed at least seventy-five innings in 2018, only 11 threw slower fastballs, on average, than Hill, but Bannister’s former protégé allowed only one hit over 6 1/3 innings against his old team, baffling Boston to such a degree that his removal from the game, and the Dodgers’ subsequent defeat, prompted the President to send a second-guessing tweet.


Playing behind Hill were third baseman Justin Turner and left fielder Chris Taylor, co-MVPs of the 2017 National League Championship Series. Turner was an itinerant twenty-eight-year-old utility type with a below-average bat in the winter of 2013–2014, when he changed his stroke and his future with the help of a nearly unknown swing whisperer named Doug Latta, who transformed a nondescript industrial-park unit in suburban Los Angeles into a factory for line drives. Latta helped Turner tap into power no one knew he had, and over his following five seasons for the Dodgers, this reject of the Mets and Orioles organizations was one of the fifteen best hitters in baseball at an age when players typically decline. Before his own breakout, Taylor’s slap-hitting, low-leverage stroke had produced only one homer in almost three hundred at-bats in the big leagues. Then a second suburban Los Angeles swing instructor took a sad swing and made it better. In 2017, Taylor hit twenty-one homers.


Boston’s cleanup hitter in Game 4, J.D. Martinez, was another face of the fly-ball revolution who rejected a swing designed for singles the same winter Turner did. Martinez’s team at the time, the Houston Astros, released the twenty-six-year-old the next spring, not knowing what they had. He went on to top Turner, rating as one of the five best hitters in baseball over the following five years. After signing a five-year free-agent contract with the Red Sox in 2018, Martinez became the first player to win two Silver Slugger Awards (outfield and designated hitter) in the same season, doubling up on an honor bestowed annually on the best offensive player at each position.


Some standout players took less circuitous paths to the series. Red Sox right fielder Mookie Betts, for one, made the majors at twenty-one and excelled immediately. But even elite players have room for improvement. In 2018, Betts secretly tweaked his swing and learned from his teammate Martinez. He then vaulted toward the top of virtually every offensive leaderboard, outpacing all other players in both batting average and slugging percentage and winning a well-deserved MVP award. In Game 5, both Betts and Martinez hit home runs off Clayton Kershaw as Boston beat LA to take the Series 4–1.


If there was one theme to October—other than really long games—it was the presence of players like these, who embodied a movement that’s transforming (and transcending) the sport. It wasn’t just the last two teams standing whose rosters were studded with stories of deliberate, dramatic development. The full playoff field featured many more. Inside a rented retail space in Harlem that he turned into a high-tech pitching lab, Colorado Rockies reliever Adam Ottavino built a new pitch from scratch and gained command of an old one. Atlanta Braves catcher Tyler Flowers studied data to make himself baseball’s best pitch-framer, capable of stealing extra strikes by receiving borderline pitches smoothly. The team Boston toppled in the American League Championship Series, the defending-champion Astros, bounced back from their big whiff with Martinez by becoming the kings of acquiring underperforming pitchers—including Collin McHugh, Charlie Morton, Justin Verlander, Gerrit Cole, and Ryan Pressly—and implementing a few fixes to help them reach greater heights.


No individual player has pushed the movement forward more than the innovative and controversy-prone Trevor Bauer, who has proclaimed himself “the foremost expert on pitch design” and “one of the most scientific players in MLB.” Those aren’t empty boasts. Bauer has attacked tradition, unafraid of the friction it created, and embraced every idea and piece of technology he thought might make him better. In the winter of 2017–2018, he designed a new and nasty pitch in a nondescript Seattle facility that’s become a hub for bleeding-edge ballplayers, Driveline Baseball. The addition to his arsenal made him an AL Cy Young Award contender.


In each of these cases, and many more, a player made the choice to use new methods and technologies to systematically address his deficiencies. Sometimes it was a mechanical adjustment that unlocked the latent power in a swing. Sometimes it was a more strongly instilled sense of the strike zone. Sometimes it was training to add velocity a pitcher didn’t know his body was capable of producing. Sometimes it was a pitch designed from scratch or promoted from secondary status to a more prominent role. And sometimes it was a modified mindset or meal plan or gym regimen. These overhauls are happening in hundreds of places across the sport, from professional clubhouses, bullpens, and batting cages, to colleges, high schools, and international leagues, to the independent petri dishes where this drive to reconceptualize talent began: boundary-breaking facilities outside of the professional game. Curious, scuffling players linked up with little-known coaching iconoclasts to spark a revolution. Now some savvy MLB teams are taking their insights to scale and lapping the rest of the league.


Veterans who’ve looked lost are reclaiming careers, while an emerging generation of information-friendly players is seeking out stats from the get-go, fueling a youth movement in the majors and contributing to a constantly increasing level of play. “During the ’80s and ’90s it was steroids,” says Seattle Mariners director of player development Andy McKay. “And now it can be new information.”


Mainstream baseball commentators haven’t quite figured out how to talk about this new era in baseball development. On almost every broadcast during the 2018 playoffs, national commentators fretted about jargon like “launch angle” and “spin rate,” lamenting the game’s new scientific focus. But though the language is new, these terms don’t describe new phenomena: Babe Ruth’s batted balls had a launch angle, and Bob Feller’s fastball had a spin rate. In earlier eras, there was just no way to track them. Today’s technology tracks everything, allowing progressive players to dissect their performance with unprecedented depth. The better they understand their current technique, the easier to analyze how it could be better.


Not every player wanders from team to team until he’s bitten by a radioactive hitting coach and triples his home-run total or meets a sabermetrician on the road to retirement and suddenly sees the light. Enough of them have, though, that it’s swaying player performance on a league-wide level—changing the composition of coaching staffs, scouting departments, and front offices; altering the way general managers construct rosters; popularizing formerly frowned-upon training techniques; and determining who wins the World Series and individual awards. Even in its early stages, though, this movement is also raising privacy concerns, exacerbating baseball’s anti-spectator trends, and possibly leading to labor strife.


On a more fundamental, broadly applicable level, it’s overturning old beliefs about the immutability of talent. In baseball’s old-school scouting parlance, “guy” is a versatile label, employed, one scout says, “like how Smurfs use the word ‘smurf.’” A non-prospect is not a guy, or (said dismissively) just a guy; a prospect is a guy; and a top prospect is a “GUY,” or a guy-guy. Players aspire to “guy” status. As former Red Sox prospect Michael Kopech said after Boston traded him to Chicago for ace starter Chris Sale (who recorded the first and last outs of the 2018 World Series): “All I wanted to do is show them I could be a guy for them.” Players also hope to hit their “ceilings,” a scouting term for an athlete’s alleged best-case outcome.


Mike Fast, a special assistant to the GM of the Braves and a former Astros research and development director, says that whereas traditionally teams subscribed to labels like these, the franchises at the forefront of the latest, greatest revolution are realizing that “everything” is subject to change. We’ve entered an era in which the right type of practice produces more perfect players, and the earliest adopters of data-driven development are leaving the laggards behind. “I think the idea that analytics is leveling the field is completely backwards,” Fast says. “Analytics is tilting the field far beyond how it has ever been tilted before.” Fast’s colleague Ronit Shah, an Astros scout turned Braves R&D analyst, echoes that sentiment, saying, “The possibilities and the upside are pretty much limitless.”


Talking in terms of “guys” and “ceilings” suggests that there are identifiable limits. Yet more and more players are figuring out how to go from non-guys to guys or from regular guys to guy-guys, which raises a radical possibility: Maybe there’s no such thing as an absolute ceiling, or the ceiling is high enough that no one knows where it is. And maybe more guy-guys are out there than we ever believed before.


These new peaks in performance aren’t just the product of better technology. They’re a manifestation of a new philosophy of human potential. Increasingly, teams and players are adopting a growth mindset that rejects long-held beliefs about innate physical talent. One of the only innate qualities may be how hard players are willing to work. Scouts have historically graded players based on five physical tools, but in an era of optimization, a player’s approach to practice is a once-unsung sixth tool that affects the other five.


“This decade of baseball,” Bannister says, “is all about an inefficiency on the player-development side.” To elaborate, Bannister borrows an analogy from Forrest Gump. “For a long time, baseball players were almost viewed as a box of chocolates,” he says. “They came in endless varieties, and you were just trying to find the best ones. As we started to be able to collect information on players and learn at a rapidly growing pace, we started to realize that the reason the best players are the best players is that they got closer to perfection with the way their bodies moved, as far as executing a certain pitch or taking a certain swing.” For information-friendly teams, Bannister continues, the pursuit of perfection has shifted from “finding bodies that are already doing things well or close to perfect” to asking, “How can we leverage the data and what we’ve learned from the data to get closer to that perfect pitch or perfect swing?” That, Bannister says, is “where the rabbit hole begins.”


It’s also where the outlying lives of big leaguers begin to apply to our own. Only a small subset of people needs to get great at baseball. But if experienced players in a centuries-old sport can be better than they thought, it suggests something exciting. Maybe we all have hidden talent. And maybe everyone can be better at whatever work they do.


The index of Michael Lewis’s Moneyball, the 2003 book about the Oakland Athletics that became a bestseller and the source of such severe front-office FOMO that copycat teams across the sport soon molded themselves in Oakland’s analytical image, contains nine subheadings for the listing “players, professional.” There’s “tools of” (the first page of the book), “scouting and recruitment of” (all of chapter two), “sight-based evaluation of” (three entries), and “trading of” (all of chapter nine). There’s “use of statistics in evaluating” (somewhat misleadingly, only one reference). There’s even an entry for what happens when “players, professional” fail to produce: “designating for assignment.”1


But Moneyball’s index omitted an important potential tenth entry: “development of.” The oversight stemmed from a blind spot of the book—and until recently, of baseball at large. Perhaps in part because of his own history, then A’s general manager Billy Beane—a former first-round pick with raw talent to spare who never learned to translate his tools into on-field success—didn’t devote much time or attention to developing players, at least as Lewis told the tale.


Much of the drama in Moneyball’s narrative arises from transactions: picking players in the amateur draft, trading for undervalued relievers, and signing the unsung Scott Hatteberg, whose patience at the plate went underappreciated at a time when runs batted in and batting average still reigned as the game’s most prized offensive indicators. As Moneyball portrayed it, Oakland’s ability to compete despite noncompetitive payrolls was about being better at acquiring players. “You can identify value or you can create value,” says former San Diego Padres senior quantitative analyst Chris Long, one of a wave of stathead hires who flocked to front offices in Moneyball’s immediate aftermath. Ideally, you’d do both, but Oakland’s cutting-edge efforts, initiated by Beane’s nonplayer predecessor Sandy Alderson, were focused on the former. Moneyball’s subtitle promised to reveal “The Art of Winning an Unfair Game.” Apparently, developing players wasn’t part of that art.


That’s not to say the A’s weren’t promoting players from within; though one would hardly know it from Moneyball, they did have homegrown heroes. Some of them, though, had been top draft picks, always slated for stardom. In Lewis’s book, Beane adopted a deterministic view of player performance, downplaying the idea that players could be capable of changing their ways. Oakland’s draft strategy was akin to clever actuarial work: the A’s determined that picking certain types of players had panned out in the past, so they made more of those picks (college pitchers) and fewer of the riskier kind (high-school pitchers). They also noticed that walks were worth more than the market realized, so they targeted hitters who took them. As a consequence, the homegrown half of Oakland’s early-aughts lineup was less patient than the half acquired through trades, leading Lewis to note that “the guys who aren’t behaving properly at the plate are precisely those who have had the [proper] approach drilled into them by A’s hitting coaches from the moment they became pro players.”




Because his own prospects had proved unable or unwilling to master traits that the players he imported already possessed, Beane concluded that if plate discipline could be taught, “we’d have to take guys in diapers to do it.” In 1984, a satirical essay in Esquire had lampooned real baseball beliefs by imagining another A’s firebrand, Oakland manager Billy Martin, expressing the same sentiment in even more absolute terms: “You got your mules and you got your racehorses, and you can kick a mule in the ass all you want, and he’s still not gonna be a racehorse.”2


In fairness to Beane, no one else in the early 2000s was thinking too much about making mules into racehorses. The year Moneyball debuted, Mark Armour and Daniel Levitt, coauthors of Paths to Glory: How Great Baseball Teams Got That Way, wrote: “Other than some analysis of the influence of pitch counts on young pitchers, there has been little research outside of the professional baseball community on such things as methods for developing a young hitter’s power or how to teach a young pitcher to gain better command of his breaking ball.”3 Matters weren’t much more advanced inside that community. Current A’s general manager David Forst, Beane’s longtime top lieutenant, remembers the team dictating that its minor-league pitchers throw a certain percentage of changeups per game and talking about bumping every minor-league hitter up to a 10 percent walk rate, partly by forcing them to take pitches until the opposing pitcher threw a strike. Those methods, Forst says, “seem pretty rudimentary now compared to what we’re capable of doing,” but more advanced development was difficult because “we didn’t have the tools to implement it or measure it.”


Granted, there wasn’t much need for a forward thinker like Beane to focus on remaking mules when there were so many discount horses around. The A’s could construct a winning team on the cheap by pairing the players their draft approach produced with other clubs’ low-hanging Hattebergs. Hatteberg himself signed with the A’s in 2002 and went on to be their third-best hitter for a single-season salary of $900,000, only three times more than the MLB minimum. “Evaluating was way ahead of developing,” Forst says.


But Beane’s edge at adding players gradually dwindled, partly because Moneyball’s success inspired imitators and partly because sabermetrics—a movement formative figure Bill James described as “the search for objective knowledge about baseball”—was starting to sweep the sport even before the book became a flashpoint. As Beane said just two months after Moneyball made it to stores: “The old days of getting something for nothing are over. There are too many good [GMs] out there now.”4


Suddenly, other teams were holding on to their Hattebergs, and in Oakland, economic realities reasserted themselves. The A’s missed the playoffs in 2004 and ’05, failed to finish with a winning record from 2007 to 2011 and, after a brief renaissance, finished in last place from 2015 to 2017. Ironically, the young prospect whom Beane had traded in 2002 to clear room for Hatteberg, Carlos Peña, later blossomed into a far better hitter—and a more prolific walker—than Hatteberg had been. It took time, but the first baseman broke out, even though there was little in his recent performance profile to suggest he would.


By 2015, when Peña retired and the A’s finished in the cellar for the first time since Beane’s rookie year as a GM, almost every front office was heavily invested in identifying value via stats and analysis, and the most sophisticated clubs were way ahead of where the A’s had been at the turn of the century. That spring, MLB introduced Statcast, a network of cameras and radar that records the speed of every pitch, the velocity and trajectory of every batted ball, and the paths of every player in the field and on the bases in every big-league ballpark. That system supplanted the PITCHf/x and HITf/x systems, which had recorded the speed, movement, and inferred spin of every pitch and the speed and angle of every batted ball for several seasons prior. Below the big leagues, TrackMan (a component of Statcast) soon monitored all thirty teams’ minor leaguers from the highest level to the lowest.


Although teams differed in how deeply they delved into tracking data, the info was widely available and far more revealing than the best low-tech alternatives from a decade before. Not until 1988—the same year that the influential James published the twelfth and last of his annual Baseball Abstracts—had baseball’s data collectors even noted the outcome of every MLB pitch. Less than thirty years later, a system that once would have seemed like a sci-fi figment was capturing the process that produced every outcome on the field at forty thousand frames per second.


Bigger data required bigger databases and bigger departments devoted to analyzing their contents. In April 2016, a study Ben coauthored for FiveThirtyEight, a website that specializes in statistical analysis, charted the rapid increase in analysts employed by teams over time. By then, more than five full-time front-office members per franchise, on average, were working in research and technological development (a figure that’s still swelling, topping 7.5 per team by spring 2018). Every team in the majors employed at least one analyst, and every team but the parsimonious Miami Marlins employed more than one. Although the study found that the early adopting data-centric teams had reaped rewards worth as many as several wins (and tens of millions of dollars) per season from mining baseball’s big data before their competitors could, those benefits have shrunk as the front-office brain race has intensified. As baseball analyst Phil Birnbaum once observed, “You gain more by not being stupid than you do by being smart.”5 Teams have long since stopped being stupid about recognizing the good players right in front of their faces.


Although the term “Moneyball” has come to be associated with specific strategies the A’s deemed most advantageous, it was never actually tied to any one method of team building or in-game management. It was more of a philosophy, one aimed at finding inefficiencies wherever they lay. “When people think of sabermetrics and Moneyball, a lot of it is what they see on the field, the way the game is played,” says Long, who has consulted for multiple teams since departing the Padres. “And most of [the value] is really off the field.” On-the-field changes are easy to see: in recent years, counterproductive tactics that statheads have decried for decades (and that the Moneyball A’s eschewed), like sacrifice bunting and inefficient base stealing, have fallen out of favor. But eradicating bad bunt and steal attempts offers only modest edges. Championships and playoff appearances depend on procuring—or creating—quality players. In the 1920s, teams called the experts who combed the country searching for fresh talent “ivory hunters.” In the 2010s, they call them “quants,” short for quantitative analysts. The goal is the same, but the methods are always evolving.


In the summer of 2014, hundreds of stat-obsessed seamheads, including quants from fourteen teams, gathered in Boston for an annual analytics conference known as Saber Seminar. Most of the speakers at Saber Seminar present research about running regressions or writing complex queries to expose some unsuspected sliver of value. But that year’s keynote speaker, then Red Sox GM Ben Cherington—whose team was fresh off a 2013 title—announced that the days of detecting hidden value that players were already providing were quickly coming to an end. “It sure felt like in ’02, ’03, ’04, we could more easily create a talent gap between the best teams and the worst teams, and you could more easily count on a bunch of wins before the season ever started,” he said. “That feels harder to do now.… Finding ways to optimize player performance and get guys into the higher range of possibilities is more and more important.”


The higher range of possibilities: it may not sound sexy, but that’s where the wins are in a world where teams aren’t being bullheaded about on-base percentage and other once-overlooked contributions. Cherington was speaking a language in which his audience was well versed. A few months before Moneyball made it to the shelves, a young analyst named Nate Silver, who would go on to project political races, unveiled a new framework at the sabermetric-minded website Baseball Prospectus for projecting player performance. His creation, PECOTA—which ostensibly stood for player empirical comparison and optimization test algorithm but was really a “backronym” tribute to former infielder Bill Pecota, who represented a roughly typical player—became the standard for public projection systems. PECOTA presented its estimate of each player’s stat line as a single likeliest projection, accompanied by a range of less likely (but still conceivable) outcomes: a 10th-percentile projection sketched out a season where nearly everything went wrong, whereas a 90th-percentile projection presented one where the player far exceeded what the system expected.


PECOTA and its successors, both public and private, brought a new level of accuracy and rigor to baseball prognostication by counteracting the cognitive biases that steer humans wrong. A projection system doesn’t fall for a player because it saw him have a hot home stand or smack a game-winning hit. Nor does it write him off because it happened to catch him on a day when he went 0-for-4 with four strikeouts or hit into hard luck. Although projection systems are smart, they’ve traditionally lacked imagination. Public projections are based largely on a player’s past performance, weighted by recency and adjusted for his competition, ballpark, age, and other factors. PECOTA assigns greater odds of a breakout to particular players, based on their builds, ages, skill sets, or comparable players from the past, but only up to a point; it will never predict great things for a player who’s only been bad before.


On the whole, that reluctance to expect unprecedented performance serves such systems well, insulating them from fans’ willingness to persuade themselves that every hot streak reflects a permanent improvement flowing from a new stance, a new swing, a new grip on a pitch, or some other magical mechanical tweak. Sometimes those tweaks are irrelevant; sometimes they’re real but tough to sustain. At other times, though, a player who appears to be a changed man actually is one. And the first team to find him—or to make more like him—will leap closer to first place. Every team now knows which players are projected to be good. But the best teams are discovering ways for players to accomplish what they aren’t projected to do.


“There are real stories out there of guys who in another era would have just flamed out as minor leaguers and were able to change their profile to turn themselves into big leaguers,” Forst says. As Andy McKay puts it, “All bets are off.”


Player development has inspired fewer titles in the boundless baseball library than any other vital aspect of the game. It’s an arduous, opaque process that unfolds far from view, on back fields, in bullpens and batting cages, and in seemingly low-stakes games that until recently most fans had no way to watch. As far as many fans are concerned, players disappear after draft day, encased in cocoons from which some emerge as beautiful baseball butterflies, while most wither away, forever forgotten or, if they’re particularly talented, lamented for failing to molt.


But there’s magic in the moments that propel polished players to major-league mounds and batter’s boxes, even if they often occur off camera. Scouting stories supply the thrill of love at first swing, and books in the Moneyball mold chronicle the moments when the wins come fast and furious and the champagne pops. Development sits somewhere in between, but without it, many of the scouting discoveries would be wasted, and many of the wins wouldn’t come. “For all of the unceasing talk of money in baseball, of salaries, of taxes, of revenues shared and unshared, the only path to success is through player development,” wrote Baseball Prospectus cofounder Joe Sheehan in October 2018.


In November 2015, Russell Carleton published a piece on the BP website that was part plea and part clarion call, titled “I Want to Write about Player Development.” He acknowledged that it wouldn’t be easy: below the majors, there’s less publicly available data, less knowledge of what players are working on, and less importance attached to wins and losses. But prying open baseball’s last black box and settling its final frontier would be worth the work. “Everyone’s always looking around for the #NewMoneyball and, frankly, it’s staring right at them,” Carleton wrote. “Young, cost-controlled players return value—on average—at a dollar-per-win rate that’s about half what a team would pay on the free-agent market. And that’s just the average. If a team is any good at player development, it can assemble a roster of young, cost-controlled players and ride that wave for a long time. If a team could nail down player development, they’d have a bit of an edge, wouldn’t you say?”


We would, and we will.


“I don’t think people realize that if you’re a Moneyball team right now, you’re getting your ass handed to you,” says one quant for an MLB club. “When you hear the smart teams saying they use analytics now, they’re not saying they’re doing Moneyball. They’re saying they’re doing the thing that comes after.” This new phase is dedicated to making players better. It’s Betterball. And it’s taking over. As Mariners GM Jerry Dipoto remarks, “We’re moving at a hyperpace compared to the prehistoric crawl of the saber revolution.”


Minnesota Twins chief baseball officer Derek Falvey is another of the architects trying to build a team that embodies this movement. “We talk about what’s the next frontier,” he says. “Analytics. OK. [Player] selection? We have models. Don’t get me wrong, we need to improve those selection models. But I think development, if we can find ways to do that better than the other twenty-nine clubs, that’s where we have a chance to make an impact.”


In ballparks and seemingly modest independent facilities across the country, we’re witnessing the fruits of an incipient revolution in player development—one with the potential to upend the sport’s competitive landscape. Teams have a stronger grasp than ever on what makes players valuable. Now they’re zeroing in on how to turn nonprospects into prospects, middling major leaguers into MVP candidates and, less dramatically but on an even more widespread scale, good big leaguers into better big leaguers. And it’s not just teams: curious and data-savvy players are now empowered to improve themselves, sometimes acting in concert with the outside instructors who started the movement. Moneyball began above the field level, in executives’ offices and number-crunchers’ cubicles. Its successor and supplanter started far from MLB’s bright lights.
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A NATURAL MANIAC, AN UNNATURAL ATHLETE




No bird soars in a calm.


—WILBUR WRIGHT




John Boyd worked as a tactical instructor at Nellis Air Force Base in the Nevada Desert, like a proto-Viper from Top Gun. For five years in the 1950s, Boyd flew multiple times a day against fighter pilots training in F-100 Super Sabres. He observed, recorded, and analyzed the positions of his plane and opponents during mock combat engagements. He had a standing bet that in forty seconds or less, he could defeat anyone in the skies. The former fighter pilot from the Korean War reportedly never lost. During his hours in the cockpit, Boyd studied the most efficient way to gain an advantage. He knew that when turning, a plane would either slow down or lose altitude because it lost energy. “Boyd concluded that maneuvering for position was basically an energy problem,” wrote aircraft designer Harry Hillaker. “Winning required the proper management of energy available at the conditions existing at any point during a combat engagement.”1


Boyd found that a plane’s top speed was not nearly as important as how quickly it could maneuver and climb. Prior to Boyd, there was little science to piloting. It was seen as an art. Then Boyd wrote the book: Aerial Attack Study. He applied physics to dogfighting. He changed how planes were built and how pilots fly. He played a key role in the development of the F-16, one of the most successful fighter jets in history. He was also impossible.


Author Morgan Housel, a former Wall Street Journal columnist and a partner at the Collaborative Fund, wrote about Boyd in a blog post on the fund’s website in August 2018. He described Boyd as rude, impatient, and disobedient, writing, “He talked back to superiors to the astonishment of his peers.” His behavior in meetings could be crude and unseemly. “This brilliant young officer is an original thinker,” one review of Boyd read, “[but] he is an impatient man who does not respond well to close supervision. He is extremely intolerant of those who attempt to impede his program.”


Housel used Boyd as an example of the personality and obsession of eccentric genius. He compared Boyd’s behavior to that of Tesla founder Elon Musk. Housel described them as “natural maniacs,” writing, “A problem happens when you think someone is brilliantly different but not well-behaved. When in fact they’re not well-behaved because they’re brilliantly different.”


In the summer of 2018, Trevor Bauer retweeted the blog entry. Housel had come as close as anyone to understanding him.


The most public case in which Bauer believed he had been misunderstood occurred in October 2016. The Indians were in the playoffs, and Bauer was supposed to start Game 3 of the American League Championship Series. He took the mound in Toronto with black stitches sewed into his right pinky finger, which was caked with dried blood. He couldn’t keep it bandaged because MLB rules prohibit pitchers from applying foreign substances to their pitching hands. After his first few pitches, fresh blood streamed from Bauer’s finger. The stitches hadn’t held. Bauer was pulled from a postseason start because of a first in baseball injury history: a drone accident.


Days earlier, when Bauer had plugged in his drone to charge its battery, the device malfunctioned. Its propellers started to whirl, slicing open his pinky. Some saw flying drones in the midst of the playoffs as an irresponsible act. But building drones wasn’t just a hobby for Bauer. His construction projects were a way to give himself a break from baseball for an hour or two a day. He was obsessed with a different engineering effort: building himself into the best pitcher possible. What some didn’t understand about Bauer was that few, if any, professional baseball players were as driven to become better.


The collection of curious Indians officials traveled as other hopefuls had, along Honea Egypt Road, a two-lane path of pavement in rural Montgomery, Texas (population 621), fifty-five miles north of Houston. They slowed as they approached a white, split three-rail fence, a common cattle enclosure, which marked the perimeter of the sprawling property. Then the caravan turned onto the gravel driveway. It had arrived at the Texas Baseball Ranch.


The complex, resting in the middle of grazing country, seemed an unlikely talent incubator. There were no immaculate fields or training centers. Instead, much of the work took place inside a simple, steel-arched edifice, which looked like a cheap hangar for a small plane or a giant tin can cut in half and stuck, sideways, in the ground. The facility lacked all imaginable frills, including air conditioning, even in in the oppressive heat and humidity of midsummer Texas. The office was housed in a shed-like building. There was an overgrown field at the back of the property alongside patches of AstroTurf, improvised areas for drill work. It was hard to imagine a setting further removed from the baseball establishment.


These humble surroundings suited Bauer fine; he was put off by ostentatious training facilities. As an amateur, his ball cap had been well-worn in high school and faded light blue in college at UCLA, drenched in sun and sweat. As he sat behind an elevated table for a postgame press conference at the College World Series in 2010, his hat was several shades lighter than those of the teammates to either side. He was asked about the contrast.


“I don’t like hats that stick up in the corners,” Bauer said. “They make you look like a conductor.” The back of the room broke into laughter. Bauer smiled. “So when I find a hat that fits and the corners stay down, I stick with it.”


After college, when Bauer was entertaining offers from agencies prior to the draft, he was courted by the sports division of the massive talent agency CAA. When he arrived at their fourteen-story, glass-and-steel building in Los Angeles, luxury cars lined a valet parking lane. There were reps in expensive suits. The building had its own movie theater. Those bells and whistles made Bauer uncomfortable, so he passed on CAA and chose the Wasserman agency, whose reps greeted him wearing jeans. “Good information can come from any environment, any look,” Bauer says. “A lot of times I am more comfortable in lesser-looking environments. It seems to suit the idea that it’s all about the information and the work and the ideas.”


In the rental car arriving at the Texas Baseball Ranch in the winter of 2012–2013 were Indians president of baseball operations Chris Antonetti, manager Terry Francona, and codirector of baseball operations Derek Falvey. They were working to revamp their player-development practices, and they came in search of ideas. But the primary reason for their visit was to learn more about the subversive, iconoclastic Bauer, whom they had just traded for earlier in December, eighteen months after the Arizona Diamondbacks had drafted him third overall. Trading such a high draft pick in such a short time was highly unusual. In fact, prior to Bauer, the only top-three pick ever dealt so soon after the draft was 1973’s second selection, Phillies catcher John Stearns, who was moved eight days faster than Bauer because he was blocked by big-league backstop Bob Boone.


That winter, Bauer had temporarily taken up residence at the ranch, as had become his off-season routine. He was the first major leaguer to do so.


For three days in Montgomery, Texas, the Indians officials trailed Bauer, who remembers them asking questions about his routines: “Hey, why are you doing this? Walk us through your thinking.” They took Bauer to lunch. Francona and Antonetti took the rental car, and Bauer offered Falvey a ride in his sports car. As they drove to their lunch destination, they made an immediate connection. “We’re pitching nerds,” Falvey says. “From there, I got to see his workouts. I got to see what he was doing. Better development. At the core of it, that is what Trevor is trying to do.” It was the beginning of a productive relationship and what Falvey describes today as a friendship.


Bauer says his entire career has been a triumph of development over the limits of his natural ability.


“I wasn’t a natural-born athlete,” Bauer told a Sports Illustrated reporter in August 2011. “I’m not that strong. I’m not fast. I’m not explosive. I can’t jump.” So how was he selected third overall in the major-league draft? “I was made.”


I was made.


If that was true—if Bauer was made, and in a way that turned conventional baseball training and thinking on its head—then his career could have dramatic ramifications for beliefs about learning and skill development. Nearly six years after being traded, Bauer is an elite among the elite. Yet in the midst of his Cy Young Award chase in 2018, he insists again that he’s a poor natural athlete. He believes more than ever that he’s a successful baseball construction project, an engineering feat.


“My sixty-yard times are ridiculously slow. Power output? How much weight I can lift? A lot of that can be training, but the speed at which I can move [the weight].… It’s not powerful. I think that’s a lot of what athletics is. You look at football. What makes a guy a good athlete? He’s strong, powerful, he can run fast, very quickly change direction. Basketball? Can he jump? Is he quick? Does he have good hand-eye coordination?”


He pauses.


“Well,” he concedes, “maybe I have good hand-eye coordination.” (He was caught catching batting-practice (BP) fly balls behind his back in 2018.) “But if you look at all those sports and pool the attributes and ask, ‘What makes someone a good athlete?’, I am not good at them.”


In college, after every home start he made at UCLA, his father, Warren Bauer, took Trevor back across the 405 Freeway to have dinner at a Denny’s in Westwood Village. Trevor always ordered the Lumberjack Slam, an infusion of grease and carbs. Asked what natural gifts, if any, his son possessed, Warren doesn’t hesitate. He reaches for his smartphone and pulls up a YouTube video, a TED Talk presented by Angela Lee Duckworth.


Duckworth had left a management-consulting job to teach seventh graders math in New York City schools. She soon observed that IQ alone was not a reliable indicator of the difference between her best and worst students. She became convinced every one of her students could master the material if they worked “hard and long enough.” Her experience led her to believe that educators must better understand learning from motivational and psychological perspectives.


Duckworth then left teaching to study psychology. She examined the performance of children and adults in challenging settings, always exploring the same questions: Who is successful, and why? She tried to predict which West Point cadets would stick in the military. She forecasted which contestants would advance furthest in the National Spelling Bee. She administered a questionnaire to Chicago high-school students and analyzed the responses of the ones who graduated. One characteristic emerged as a significant predictor of success. It wasn’t IQ. “It was grit,” she told the TED Talk audience. “Grit is passion and perseverance for very long-term goals. Grit is having stamina. Grit is sticking with your future, day in and day out. Not just for the week or month, but for years. And working really hard to make that future a reality.” If Trevor possessed any rare attribute, Warren thinks, he had grit.


To Duckworth, who had spent much of her professional career studying it, the most surprising thing about grit “is how little we know, how little science knows, about building it.” What she did know is that natural talent did not make someone “gritty.” If anything, her data showed that grit was inversely tied to measures of talent. “The best idea I’ve heard about teaching grit in kids is something called growth mindset,” Duckworth said.2


Growth mindset is a characteristic defined by Stanford University psychologist Carol Dweck, whose research suggests that the way we think about our abilities is a key to shaping talent. Dweck defined a fixed mindset as one that assumes that a skill, ability, or attribute cannot be improved or changed in a significant way. Cultural critic Maria Popova writes that with a fixed mindset, “avoiding failure at all costs becomes a way of maintaining the sense of being smart or skilled,” whereas a growth mindset regards failure not as evidence of stupidity or lack of ability but as a “heartening springboard for growth and for stretching our existing abilities.”


If there is any case study in grit and growth mindset in professional baseball, it’s Bauer. Back in the fall of 2012, the Indians wanted to learn how Bauer had made himself into an elite amateur pitcher and a promising professional pitcher. But they also wanted to understand why the Diamondbacks were so eager to part ways with their third overall pick. Bauer had a reputation, and Cleveland had heard the complaints: a bad teammate, a loner, stubborn, difficult, and uncoachable. Although Bauer acknowledges that he brought some of that on himself, he thinks much of the labeling was unfair. But once the labels adhered, few bothered to question their legitimacy.


Asked to recall conflict early in his amateur career, Bauer reflects.


“My high-school coach…” he begins, before briefly pausing to pick at the Parmesan-crusted pork chop he always orders at Yard House near his in-season accommodations in suburban Cleveland. Then he emphasizes a single word: “Jesus.”


Drive north on I-5 beyond the coastal foothills in Los Angeles, where the highway brushes by the San Gabriel Mountains, and the feel of the Pacific Ocean and the California coast fades away. Eventually, the road leads to the working-class city of Santa Clarita, Bauer’s hometown, an arid, desert environment about thirty-five miles from the LA city center saturated with bungalow houses and cookie-cutter subdivisions and surrounded by shrub-pocked hills.


There in the sun-baked bullpen of the Hart High School baseball complex, Bauer was told after joining the varsity team to reach a point in his pitching delivery where he would be perfectly balanced—and stationary—on his right leg. Bauer thought the exercise was absurd. It was conventional pitching advice, handed down from generation to generation. To Bauer, it was flat-out wrong. He exaggerated the motion, stopping and balancing on his right leg. Turning to the Hart High coach, he quipped, “Is this good? Can I throw now?”


It’s not that he won’t listen, Bauer says, it’s that he rejects bad advice. He explains that he’s very coachable if someone is presenting useful information and can explain its logic. He just doesn’t automatically acquiesce to authority. More often, he questions it. He wants to know the logic or science behind any practice or drill he’s being asked to do. This is part of the Bauer DNA.


“My dad taught me not to be blindly allegiant and to question authority and to think for myself,” Bauer says. “Maybe I take it too far sometimes.”


Warren’s father was a World War II bomber pilot and first-generation American who had emigrated from Germany. He became an early computer programmer for New Mexico’s oil and gas division, and Warren still remembers him working through sheets of code at the kitchen table. Warren was expected to be self-sufficient at eighteen and leave his parents’ modest home in Santa Fe. He bought and operated his own Dunkin’ Donuts, sold it, and used the money to pay for tuition and housing at the Colorado School of Mines, where he earned a degree in chemical engineering. He worked in the oil and gas industry for a few years in the oil fields of central California before returning to New Mexico, where he opened a furniture business with his brother.


Although Warren did not play sports as a kid, his son was obsessed with baseball from a young age. He first pitched at age seven in a Little League game. He was one of the few players who could keep the ball over the plate, so he kept pitching. After the season, Warren asked Trevor if he wanted to continue to pitch. He did. In that case, Warren said, he would pay for lessons so that Trevor could improve and not hurt himself—but his son had to put in the work. He had to be invested in becoming better.


They went to the local batting cages and found a pitching instructor named Silvio, who was from the Dominican Republic. He taught a practice that incorporated the first unconventional training implement adopted by the Bauers: throwing weighted balls. In the Dominican Republic, Silvio explained, pitchers threw weighted balls, or almost any heavy object they could turn into a projectile, to build strength. When they went home, Warren and Trevor filled a Tupperware container with water and soaked several baseballs. At eight years old, Bauer had his first experience with a tool that later became a well-known part of his training regimen.


“After three days the water would be all full of algae and moss and whatever. They’d smell terrible,” Bauer says. “We’d be throwing soaked balls, gripping wet balls, gloves would get wet, splatter us in the face.… Throwing weighted balls then wasn’t popularized. You couldn’t go online and buy them.”


Warren was commuting to New Mexico, flying into Albuquerque on Sunday and returning early Friday morning, so Bauer had to practice on his own and be fully accountable. That taught him to adhere to a strict regimen. “My work ethic started from a young age because I had to do it to get lessons,” he says.


Since Warren didn’t play baseball, he had no preconceived notions of what baseball training should look like. For Warren, his son’s activity was a great science experiment. They began to learn about pitching together, examining and questioning everything from the ground up, like engineers. They read about how Nolan Ryan pounded nails into softballs to add weight. And after two years of working with Silvio, they felt they had absorbed all they could from him and began to question some of his methods. They needed growth.


When Trevor was ten, a family friend and former college pitcher, Jim Wagner, said he was going to begin giving pitching instruction. Bauer became one of his first clients. At first, Wagner related information gleaned from experience, pitching-instruction books, and videos. But the then pint-sized Bauer seemed to be making little, if any, progress. Wagner suggested Trevor meet with a former teammate of his, Alan Jaeger, who had become a pitching instructor and proponent of long toss—essentially, throwing a baseball as far as one possibly can—and pulldowns, which were crow-hop, max-effort, on-a-line throws from flat ground covering shorter distances. Often Jaeger would have a pitcher throw from three-hundred-plus feet and then “compress,” or work back toward his throwing partner with pulldowns from increasingly shorter distances. Jaeger counted big leaguers Barry Zito and Dan Haren among his clients, but he was one of the few coaches advocating long toss, which was extreme and antithetical to conventional thought. Naturally, Bauer was interested.


One purpose of long-toss and max training is to teach intent. Throwing baseballs hundreds of feet forces a pitcher to exert maximum effort, expanding his body’s capabilities and fostering gradual skill growth. From a technical standpoint, long toss is also designed to promote greater flexibility in the throwing motion by increasing external shoulder rotation, or movement away from the center of the body. To experience external rotation, extend your throwing arm straight out from your shoulder to your side, parallel to the ground, and raise your hand, bending your elbow upward to form a 90 degree angle. Then try to move your hand backward as if you were pulling a giant rubber band. Alternatively, imagine pulling a rubber band attached to the center of your chest away from your body. That external rotation of the shoulder joint also causes the elbow to rotate. Increased external rotation is closely linked to velocity gains, as it creates a “greater arc of motion over which force can be applied to the baseball,” according to strength coach Ben Brewster.3 Internal rotation is the opposite movement, motion toward the center of the body.


There are three basic ways to improve velocity: get stronger, adopt more efficient mechanics, or create more mobility. Pitching researchers often advise caution because so little is known about the impact of pushing the arm’s limits. Yet some have quantified the benefits of pushing the body, finding that throwing from greater distances, and with greater intent, increases range of motion and arm speed. In 2017, the Orthopedic Journal of Sports Medicine published a study of 16 Division I college pitchers that found the pitchers’ external shoulder rotation had improved from 129.4 degrees to 135.9 degrees after just three days of long-toss training.4 A 2015 paper by Dr. Kevin E. Wilk and his colleagues, based on data gathered by following 296 professional pitchers from 2005 to 2012, showed that increasing shoulder mobility is crucial in preserving pitchers’ arms, reporting that pitchers with a deficit in external shoulder rotation were 2.2 times more likely to be placed on the injured list (at that time called the disabled list) and 4 times more likely to undergo shoulder surgery compared to pitchers with sufficient external rotation.5


When Trevor was twelve, Jaeger put him on a routine that perhaps no other kid in the country would have recognized. Before Bauer began a throwing session, he used TheraBand rubber tubing to attach his right wrist to a static object like a fence or railing. He then performed a series of resistance exercises originally designed to rehabilitate torn rotator cuffs. The bands worked his external and internal rotation. After that warm-up, he needed space to launch throws as far as possible. He was mastering intent, and his body was learning, implicitly, to organize itself in the most efficient manner to create velocity. Long toss and pulldowns became a vital part of his routine.


It was through Wagner that Bauer first learned of the Texas Baseball Ranch. Wagner had stumbled upon an obscure, spiral-bound book on pitching mechanics, The Athletic Pitcher by Ron Wolforth. The first thing most pitching coaches taught was mechanics. Not Wolforth. He didn’t believe in cookie-cutter approaches or trying to copy or clone the throwing motions of effective pitchers. He noted that pitchers in the 1930, ’40s, and ’50s had individualized, natural deliveries, and he argued that they threw far more innings, seemingly without suffering more injuries (although injury data for that era is scarce, and pitchers generally threw softer, which subjected their bodies to less stress).6 He studied javelin throwers to glean insights into their motions, and he employed weighted balls and long-toss regimens. Intrigued, Wagner sent his son on a reconnaissance mission. The younger Wagner returned from the ranch with a simple message for the Bauers: “You have to go out there.”


At the time, Wolforth was running weekend camps for $200. Anyone who bought five camp tickets received a sixth for free. Warren bought a six-pack for his fourteen-year-old son. What Trevor remembers about his first trip is the insufferable heat. There were fans, but they were blowing humid, 100 degree air in from outside the training facility. It seemed hotter inside the semicircular structure. The campers broke into three groups, each engaged in a different drill or activity. In one drill, a pitcher tried to throw a four-pound ball with two hands from above his head at 40 mph, which equated, Wolforth calculated, to throwing a ball 90 mph from a mound. If a pitcher can’t break 90 mph, he has little chance to be a successful major-league pitcher. In 2008, the average major-league starting pitcher’s fastball flew 91.3 mph. By 2018, that figure had climbed to a record 93.2. When he arrived at the ranch, Bauer couldn’t touch 80.


When groups of pitchers at the ranch rotated from station to station, Bauer’s father didn’t follow his son. He was transfixed by the facility’s camera system. At home, Warren would train a camcorder on his son and record VHS footage of him throwing. The ranch used a more sophisticated video system, with a higher-frame-rate camera, to analyze mechanics. For three days, Warren listened to instructor Brent Strom—now the Astros’ pitching coach—speak about analyzing pitchers via video. He also watched video of a prep pitcher named Josh Bohack, who went on to pitch at Northeast Texas Community College and could throw in the low 90s. (The ranch had no famous clients.) Warren observed how Bohack’s front knee completely straightened out and his torso flexed forward, creating a 90 degree angle, as he released each pitch, another sequence that correlated with velocity gain. “That image was burned into my dad’s head,” Trevor says. At UCLA, his delivery had similar attributes.


In his freshman season at Hart High, Bauer hit 76 mph. After visiting the Houston facility several times after his freshman year and during and after his sophomore year, he hit 94 mph in a tournament in the December before his junior season began. Coaches from UCLA and Stanford were there to see the radar readings.


“Sixteen months of being down there completely changed me,” Bauer says.


The ranch is where Bauer learned how to acquire velocity. It’s where he and his father were exposed to the power of high-speed video. He learned to exchange endurance training, like running the warning track, for explosive drill work that mimicked the act of throwing. He also learned concepts like pitch tunneling, a theory that the longer different types of pitches could share the same release point and path to home plate, disguising their true nature, the more effective they would be. To help him practice tunneling, Warren constructed a metal frame with a thirteen-by-ten-inch opening to target and placed it twenty feet from a practice mound. That was the distance at which a pro hitter would have to decide to swing. If two pitches both traveled through the opening, they shared a tunnel. It may have been the first tunneling instrument ever designed. This was one of the first innovations Bauer brought to baseball. It would not be the last.


Arguably, the most valuable tool Bauer had acquired was his distinctive shoulder tube or, as it’s sometimes described, wiggle stick or javelin, which he continues to use. Bauer is the only pitcher who walks to and from the Cleveland clubhouse carrying a semirigid six-foot pole with weighted cylinders attached to each end. He won’t throw a baseball until he’s warmed up with the shoulder tube by grasping the center of the pole and shaking it at various points above his head, in front of his body, and to his side.


Bauer believes in warming up to throw, not throwing to warm up, and the tube activates muscles in the shoulder, forearm, and upper chest, increasing blood flow to those regions. He also twirls the staff like a propeller, even holding it behind his back to mix up the routine. He could fit in on the flag corps of a high-school band. Wolforth said that if he lost every piece of equipment at his facility, the first thing he would want to bring back was the tube, which he came to view not only as a warm-up aid but as a secret to the durability of pitchers’ shoulders and arms. But when Bauer incorporated the shoulder tube into his routine with his high-school team as a sophomore, he was ridiculed by players and coaches. They called it Bauer’s “penis pole” and “Linus’s blanket.”


Ridicule never seemed to bother Bauer, and it didn’t stop him from continuing to carry the pole. He was so obsessed with baseball that as an elementary-school student he insisted on wearing his jersey pants to school. Bauer’s mother warned him he’d probably be mocked. He wore them anyway, and her prediction came true. He kept wearing them.


Bauer’s small group of friends featured fellow social misfits. “They were willing to accept his oddities, and so he was willing to accept theirs, and so they got along great,” Warren says. “But the people Trevor didn’t get along with are the people that felt it necessary to try to mold Trevor to their status, or their way of going about things, versus just letting him be whatever he was.”


“His mom isn’t a conformist, and I’m sure not,” Warren continues. “So we didn’t encourage him to conform, but we didn’t discourage him. We just encouraged him to make his own choice.”


Trevor can vividly recall approaching a crowded table in the Hart High cafeteria and seeing its occupants quickly disperse despite his status as a rising athletic star. To avoid embarrassment and loneliness, the school’s best baseball player began to retreat during lunch to the classroom of his AP physics teacher, Martin Kirby. Bauer could talk to Kirby about physics and its applications to baseball, which became crucial to his career. He had little in common with most of his peers, which is still often true today. Bauer doesn’t go out after games. He doesn’t drink. He doesn’t play cards in the clubhouse. He generally keeps to himself, and he walks to the field and training areas with purpose. He’s stubborn, impatient, and fixated on training and information gathering. When he sets a goal, he’s determined to reach it.


“I’m an obsessive personality type,” Bauer says. “When I got a new video game, I would just play that nonstop. That’s all I wanted to do. I stopped going to class my sophomore year [at UCLA] because I would play Call of Duty: Modern Warfare 2 for eight hours a day. I would play until 4 a.m. and sleep until noon. I would get food, go to the field, do a little bit of homework, come back, and play until 4 a.m. again. I got really good at it, really quickly. Then my grades plummeted, and I was almost ineligible to play in the College World Series. At that point, I said, ‘I’m not playing video games anymore because ultimately that’s affecting my main job.’”


His main job was to be the best pitcher he could be.


At Hart High, he went 12–0 as a pitcher in his junior year. He continued to use the shoulder tube, and he continued to ignore his high-school coaches’ advice. Tensions mounted. “My dad just told me, basically, ‘You have way better information from other places, if [the coach] can’t handle it, fuck him,’” Bauer says. His relationship with the program grew more and more strained.


In the evenings, after school, Bauer made a bicycle commute from his home to a park in the center of his subdivision neighborhood. An open green space there was large enough for Bauer to conduct the long-toss regimen that he still follows in the outfield before his starts, uncorking throws that routinely sail more than three hundred feet. On one late evening, Bauer continued to throw after the lights at the park’s tennis facility illuminated. A tennis instructor became irritated by the constant sound of the balls rattling against the fence surrounding the courts and complained to Bauer’s baseball coaching staff. The next day, Bauer says, the coaches confronted him.


Bauer was viewed as disobedient and lacking respect, but he felt he wasn’t treated fairly. Unlike other players, he wasn’t out partying. He was a good student who put in more practice hours than anyone else. Yet there was constant friction between Bauer and the staff and even upperclassmen on the team. They didn’t care for Bauer’s brashness or his training techniques. So before his senior season at Hart High, Bauer quit the team. Rather than play out his senior year and improve his draft stock—J.J. Cooper, executive editor of Baseball America, says he was on the radar of professional clubs—Bauer graduated high school early and enrolled for the 2009 spring semester at UCLA, where he had committed to play college ball.


When Bauer and his father visited Bruins coach John Savage to ask him about his stance on Bauer’s unorthodox training, Savage said he would allow it but that Bauer would have to participate in all team-related activities and training. Savage promised to “leave him alone” if he pitched well.


Bauer dominated, and Savage left him alone.


Savage used to show up early to the facility when UCLA played midweek games, and he often found Bauer doing odd drills like flipping a car tire or engaged in resistance work with ropes and bands. A maintenance worker told Warren that Savage would look at Bauer, smile, and walk to his office. Bauer quickly ascended to stardom at UCLA. In 2011, he became the school’s first winner of the Golden Spikes Award, given annually to the best amateur player in the country. He was determined to chase down the Pac-10 career strikeout record set by Tim Lincecum, a number—491—he had written down and pinned to his bedroom wall back in Santa Clarita.


In high school and college, Bauer was obsessed with Lincecum, the diminutive former San Francisco Giants ace, who won back-to-back Cy Young Awards in 2008 and 2009. Lincecum was one of the smallest pitchers in the National League, and likely the lightest. The idea that a pitcher with a skateboarder’s hair and body—all of five foot eleven and 170 pounds—could win multiple Cy Young Awards with an unconventional delivery fascinated Bauer, who sought out MLB.com highlight reels of Lincecum striking out an outrageous number of batters. Bauer also found video from multiple angles of Lincecum in college at the University of Washington, striking out eighteen batters against UCLA.


“He was sitting 99 mph in the ninth, most electric shit ever,” Bauer says. “I still have that video burned in my head. I watched it so many times. I memorized how he moved.”


Lincecum moved unlike any other pitcher. The normal stride length for a pitcher is about 80 percent of his height. Lincecum’s stride length was 130 percent, which allowed him to create more energy. Bauer had to create speed and energy in his throwing motion to make up for his lack of mass. He and his father saw it as a simple physics problem, Ek = ½mv2: kinetic energy is proportional to the mass of the object and its velocity squared. Bauer stood six feet and weighed 165 pounds as a college freshman, 170 as a sophomore, and 175 as a junior. The faster and more efficient (or direct) his path to the plate, the more he could make up for his frame. The next determinant of throwing velocity was how efficiently a pitcher could transfer energy up the kinetic chain, from his plant leg to his throwing arm.


“In order for one segment to accelerate most efficiently, the prior segment has to stop completely,” Bauer says. “Any slowing of movement of the previous segment diminishes energy transfer to the second.”


Lincecum was nicknamed “The Freak” due to his velocity-to-size ratio but also because of his athleticism. Bauer wasn’t the athlete Lincecum was. He made himself into a star and made his way into the Pac-10 record books. Bauer fell just short of Lincecum’s Pac-10 strikeout record, finishing with 460. But he did top Lincecum’s single-season mark of 199, set over 125 innings in 2006. Bauer struck out 203 batters in 136 2/3 innings in 2011, when he went 13–2 with a 1.25 ERA.


Still, the team’s best player didn’t always mesh well in the locker room. “I can’t tell you I know Bauer,” former UCLA teammate Cody Decker told USA Today. “I spoke with Bauer one time, and I said, ‘I’ll never do that again. I’m good. I got my fill for a lifetime.’”


And despite his success, Bauer did not pitch on Fridays, the day typically reserved for the best pitcher on a college staff. Gerrit Cole pitched on Fridays. Cole was different from Bauer in almost every way. At six foot four, 230 pounds, he was the archetype of a right-handed pitcher. But while Cole was bigger and threw harder, Bauer outperformed him in almost every measurable category. They were polar opposites in personality and interests, and at UCLA they formed a rivalry that has followed them both to the big leagues.


Before the 2011 draft, Sports Illustrated reported that some amateur-scouting directors were put off by Bauer’s attitude. They didn’t like that he played Hacky Sack before games and listened to his iPod while warming up in the bullpen, and they didn’t like his faded blue hat. That a six-foot, 175-pound pitcher could be viewed as a first-rounder at all was a tectonic change attributable to one pitcher: Lincecum. “I owe a lot to Lincecum,” Bauer says. “He’s the only reason I went as high as I did in the draft. He kind of broke that barrier down.”


The 2011 draft began on Monday, June 6, at 4 p.m. Pacific time. It was a poorly held secret that Bauer’s teammate, Cole, was going to be the first overall pick. The Pittsburgh Pirates preferred his size and top-end velocity to Bauer’s production. The Mariners, who held the second overall pick, had long been connected to the best available college position player, Rice third baseman Anthony Rendon. But the Mariners were growing more and more leery of Rendon’s lengthy injury history. Ninety minutes before the start of the draft, Bauer’s agent, Joel Wolfe, received a phone call: it was the Mariners, who claimed they were going to take Bauer second overall. They wanted to know his signing demands. Wolfe called his client.


“Hey, would you rather go to the Mariners at two or the Diamondbacks at three?” Wolfe asked.


Wolfe and Bauer had wanted to meet with all of the clubs drafting in the top ten. Some teams agreed to meet with Bauer; others did not. “They thought they were interviewing us,” Wolfe says. “We were interviewing them.” Bauer was willing to sacrifice dollars to land with a club that would be open to his training regimen.


The Mariners hadn’t met with Bauer. Bauer preferred the Diamondbacks, whose vice president of scouting and player development, Jerry Dipoto, had gotten to know Bauer as well as any major-league executive in the predraft process.


“I felt like I developed a good relationship with him. I saw things through his eyes,” Dipoto recalls. “It’s almost impossible to say that he hasn’t blazed a bit of a trail, because in 2011 as a draft eligible, there were so many rolling eyes and raised brows just watching his pregame routines.… He was the first guy that routinely got out there before a game and went through exhaustive long toss… and using the [shoulder tube] in the bullpen, things that you just hadn’t seen before then that now, frankly, from high schools and colleges to the pro game, it’s far more common.”


Arizona promised Bauer he could continue his unorthodox training practices.


Wolfe called the Mariners back and gave them an absurd asking price: $20 million. (Cole, the top pick, would sign for $8 million.) The Mariners declined and hung up. Bauer would not be going second overall. A little less than two hours later, the Mariners selected University of Virginia pitcher Danny Hultzen, whose career would be sidetracked by severe shoulder injuries. The Diamondbacks took Bauer third. “This is a chance for us to really explore what pitchers are capable of doing,” Dipoto said to Sports Illustrated after the draft.


Bauer signed for $7.3 million on July 25. He debuted in High-A and advanced to Double-A, striking out 40 percent of the batters he faced in his first partial pro season. But at the end of October, Dipoto was hired by the Los Angeles Angels to be their general manager. The Diamondbacks had lost their only conduit between Bauer, general manager Kevin Towers, and the coaching and development staffs. For Bauer, this is where a lack of scouting and familiarity doomed the relationship and why human intelligence gathering will always have a role. “I’m certain that to some extent my leaving affected the communication with and around Trevor,” Dipoto says.


The fit with the Diamondbacks was a disaster. Teammates found Bauer aloof, conceited. It’s true that he didn’t speak much or try to engage, he says, but only because he often felt he didn’t fit in and couldn’t find common ground in the clubhouse. For instance, Bauer says, he didn’t feel he could offer anything valuable to a conversation about hunting.


To make matters worse, Bauer’s approach was antithetical to the team’s traditional practices. Early on, things went well enough. Bauer pitched his way quickly to the majors. He debuted on June 28, 2012, a little more than a year after being drafted, allowing two runs over four innings at Turner Field in Atlanta. But after his second major-league start, this time at home in Phoenix against the Padres, a crowd of reporters gathered around Bauer, voice recorders extended and cameras taping, as the rookie talked about the number of shake-offs and disagreements about pitch calls that he’d had with veteran catcher Miguel Montero. Bauer explained that he needed to do a better job of conveying his approach to pitching to Montero. The same pack of journalists then flocked to Montero and relayed Bauer’s comments.


“What?” Montero said to reporters. “He’s going to tell me how to do my job?’’


After the season, Bauer was traded. Derrick Hall, the Diamondbacks’ president, justified the trade to USA Today by throwing Bauer under the bus, saying, “Trevor just had a really tough year with his teammates.” Unnamed Diamondbacks sources quoted in the story described Bauer as a “loner.”


The following season, Montero remarked, “When you get a guy like that and he thinks he’s got everything figured out, it’s just tough to convince him to get on the same page with you.… Since day one in spring training, I caught him, and he killed me because he threw about one hundred pitches the first day. The next time he threw I saw him doing the same thing. He never wanted to listen.”


Falvey says, “Despite what maybe the view is of Trevor, he doesn’t think he has all the answers. He wants to dig to find more answers.”


A few weeks after the initial visit, a contingent of Indians officials returned to the outskirts of Houston and invited Bauer to dinner at his go-to spot, Saltgrass Steakhouse. They wanted to learn more about this player the Diamondbacks couldn’t handle. They wanted to learn how to coach him.


At dinner they listened to Bauer’s expectations and outlined their own. They assured him he would be permitted to maintain his routine, but he would have to be in the clubhouse, follow team guidelines, and be a good teammate. If he wanted to throw longer distances and use his own brand of mechanics, the Indians would let him. This was a clean slate.


The Indians saw a chance to acquire an undervalued pitcher, of course. But Bauer suspected that they had other motivations.


Cleveland had begun to reconsider many of its development practices. Although the team had begun, for example, to implement a weighted-ball program, Falvey says it wasn’t “robust.” If Bauer was successful, he could be an agent of change. He could give the organization a firsthand look at how to build better baseball players.


“They needed a poster child,” Bauer says.


After the Indians left, Bauer kept prepping for the next season. Wolforth regularly brought in speakers for his coaching clinics, and Bauer was intrigued by one of the presenters, who spoke about data collection and technology, including high-speed cameras similar to the one Bauer owned. There wasn’t a lot of technology at the ranch, and there weren’t many attempts to rigorously study skill improvement. After the talk, Bauer approached and said he had a problem. When he tried to record high-speed video of his delivery, frames would skip.


“Oh, you have the wrong memory card,” the speaker said. “Your memory card is too slow. It should be that simple.”


They exchanged cell numbers. Bauer texted a few days later to thank him and let him know that the problem was solved. The presenter’s name would come to be as associated with overturning tradition in baseball as Bauer’s: Kyle Boddy. Together, Bauer and Boddy would bring change just as seismic as the first revolution in player development almost a century earlier.
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MAKING MULES INTO RACEHORSES




Can you take me high enough


to fly me over yesterday?


Can you take me high enough


It’s never over


Yesterday’s just a memory


—DAMN YANKEES, “High Enough”




For several decades before Bauer arrived at the Texas Baseball Ranch, most major-league teams were set in their ways when it came to development, either hostile or indifferent to alternative ideas. But before that—for roughly the first fifty years of Major League Baseball—teams didn’t develop players. It’s not that they didn’t develop them well; it’s that they played almost no role at all in instructing them before they got to the game’s highest level. Instead, they acquired or purchased them premade.


Well into the twentieth century, the minor leagues remained mostly unaffiliated with the majors. Each minor league and member team operated as an independent entity without a “parent club” to pay its expenses and reap the rewards by promoting the most appealing players. Before major-league teams could call up promising players from Triple-A, as they do today, they acquired talent by trading for or purchasing players from other big-league teams or minor-league teams, drafting players from the highest minor leagues who hadn’t already been auctioned off, or scouring the country for big-league-ready amateurs who had somehow eluded the network of other minor- and major-league teams that were trying to find them.


Because players might pass through the payrolls of any number of autonomous organizations as they climbed the minor-league ladder, player development was—as Armour and Levitt put it in their 2015 book In Pursuit of Pennants—a “much more haphazard and less efficiently regulated” process than it is today.1 That system was, in today’s tech parlance, ripe for disruption, and the primary disruptor would be Branch Rickey, the baseball executive now best known (and deservedly celebrated) for signing and promoting Jackie Robinson, the first black player in the big leagues since the nineteenth century. Rickey, who’d briefly been a big leaguer before he made his name in management, was Bill James, Billy Beane, and Billy Graham rolled into one cigar-smoking, bushy-browed, bowtie-wearing athlete-intellectual. Decades before he and Robinson broke the color barrier—in Rickey’s case, both to right a glaring wrong and to tap a rich source of intentionally overlooked talent—Rickey, then a St. Louis Cardinals executive, revolutionized baseball by pioneering a method for stockpiling players and standardizing their development: the farm system.
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