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Praise for Baseball Between the Numbers

“If you’re a sports iconoclast, one of those folks who believes that the conventional wisdom is usually wrong, a firm believer in the cult of “Moneyball,” then this book should be next on your list. The stathead big brains at Baseball Prospectus tackle the articles of baseball dogma and dismantle them one by one. . . . [T]he authors use numbers and cold hard logic to dispute myths you never would’ve even thought to challenge. It’s a must-read for anybody who grew up memorizing statistics on the backs of baseball cards.”

—Newsweek.com

“Baseball Between the Numbers: Why Everything You Know About the Game Is Wrong is this year’s baseball book for the fanatic who wants to dominate water cooler and tavern conversations as well as the deadly serious fantasy leagues. . . . Editor Jonah Keri and his experts are smart guys, and to their credit they lay out in the introduction that the ultimate goal of all the ‘monster in the closet’ numbers is more fun for the fan. Also to their credit, the book is laid out in chapters covering burning baseball questions. . . .”

—Indianapolis Star

“This is a book about baseball stats and theories for people who . . . don’t really like stats.”

—San Jose Mercury News

“This book has the answers. . . .”

—CNN.com “Eye on Entertainment”

“I’ve been told many times that everything I knew about baseball is wrong, but this is the first time anyone ever proved it. And made me enjoy hearing why.”

—Allen Barra, author of Clearing the Bases and Brushbacks and Knockdowns

“The best thing about Baseball Prospectus is that its writers not only challenge conventional wisdom, but also supply powerful statistical evidence to support their arguments. Baseball Between the Numbers provides fresh insights on classic baseball questions (Is Barry Bonds better than Babe Ruth?) and irreverent ones, too (What if Rickey Henderson had Pete Incaviglia’s legs?). Each chapter leaves readers with a greater understanding of the game we all love.”

—Ken Rosenthal, Senior Baseball Writer, FOXSports.com

“Freakonomics for statheads. . . . Like [Michael] Lewis, the Baseball Prospectus team can make just about anything interesting. . . . Prodigiously informative, sometimes dense, Baseball Between the Numbers is an excellent companion for the long summer ahead.”

—New York Times

“For years, people have been asking me if there’s one book that will give them a solid grounding in modern baseball analysis. And for years, I’ve been forced to admit that no, there wasn’t any such book. Until now. Baseball Between the Numbers will soon be required reading in every front office with serious aspirations for the World Series.”

—Rob Neyer, author of Rob Neyer’s Big Book of Baseball Lineups

“No one who reads this book can follow baseball the same way again. It’s so cutting-edge, your fingers will bleed.”

—Alan Schwarz, author of The Numbers Game

“[Baseball Between the Numbers makes] for great coffee-table referencing for the postseason . . . [with] enough heat to last through the winter, too, if that’s what you need.”

—Jeff Bathurst, Philadelphia Enquirer

“Fascinating new book . . . there is plenty of tasty stuff to chew on.”

—New York Newsday

“One book that will surely fuel the vicious barroom arguments that make the national pastime so much fun is Baseball Between the Numbers by the stat-heads at Baseball Prospectus, a book that brings a meat cleaver to some of the game’s most sacred cows. . . . The chapters here—‘Is Alex Rodriguez Overpaid?,’ ‘Do Players Perform Better in Their Contract Years?’ . . . puncture cherished myths and suggest that every so often, the old-timers were right.”

—New York Daily News

“A provocative book that looks at the game in ways not previously imagined . . . these are the people making a huge impact on progressive front offices throughout the game.”

—Boston Globe

“[Baseball Between the Numbers], whose authors claim to operate “the top statistical Web site in baseball,” attempts to present taxing formulas and equations in a breezy, readable way to address questions that have puzzled fans since Ty Cobb was a boy. Overall, they succeed.”

—San Diego Union-Tribune

“This is essential reading for all baseball fans, even those who hated math in high school.”

—Library Journal

“For fans in the moderate-to-diehard category, the queries asked and answered within these pages make for surprisingly absorbing, even suspenseful, reading.”

—Wall Street Journal

“The best essays in Baseball Between the Numbers . . . present detailed and compelling cases for why the traditional dogmas of baseball hold, just not as well as you might think. . . . [Baseball Between the Numbers] will also reveal some fascinating things about the game to anyone from Mr. LaRussa to the guy who despises Mets manager Willie Randolph for batting Mr. Reyes leadoff and owns www.firewillie.com to the lawyer who thinks both of them are nuts.”

—New York Sun

“Always entertaining. . . .”

—Scripps Howard, Sacramento Bee

“These are people who love baseball; their purpose is not to destroy our enjoyment of it but to provide better understanding. And if you’re impatient, you won’t have to wait long—it’s in an introductory chapter—for the group’s answer to the burning question: Who’s the better player, Barry Bonds or Babe Ruth? We won’t give it away.”

—Roanoke Times

“While we don’t agree that everything we know about the game is wrong, this work presents 29 thought-provoking questions and answers about the game guaranteed to generate animated discussion at ballparks, in living rooms and anywhere else baseball fans gather.”

—New Jersey Times

“Those truly committed to the study of the inner workings of baseball’s numbers call themselves sabermeticians—among them there is a cult-like group who write for Baseball Prospectus. A collection of their work appears in Baseball Between the Numbers: Why Everything You Know About the Game Is Wrong. The image is one of guys in lab coats and ball caps; there is no aspect of the game too great or too trivial to fall under their analysis.”

—Toronto Star

“Baseball Between the Numbers: Why Everything You Know About the Game Is Wrong by the experts at Baseball Prospectus; edited by Jonah Keri. The reason is simple: Summers are nothing without arguments about baseball. This book is sure to start a few.”

—Patrick W. Gavin for nationalreview.com

“ . . . [An] interesting book about statistics by the guys from Baseball Prospectus.”

—Bill Simmons, The Sports Guy, espn.com

“To get a clear grasp on the scope and depth of the impact of statistical analysis in modern baseball, Baseball Between the Numbers is essential reading. . . . This is a book for baseball fans. True fans love their stats and will not be intimidated by samples, variables, means, medians, regressions, correlations, and many other statistical concepts in the book, as each one of them is clearly explained and illustrated with practical applications.”

—Embassy Magazine
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Preface to the Paperback Edition

Why Is The American League Better Than The National League?

One of baseball’s greatest qualities is its ability to constantly surprise. Every season brings new fodder for discussion, new events that change the way we see the game. That element of surprise and wonder is one of the biggest reasons why we wrote Baseball Between the Numbers. The events of 2006 drove us to update the book for 2007, starting with this chapter.

The ink was barely dry on the hardcover before new questions started zooming in. Coors Field was a topic of great debate in the book’s last edition, given its Nintendo-like offensive levels. But in 2006, offense at Coors Field dropped dramatically. Rockies pitchers started putting up ERAs that didn’t look like model numbers from Boeing. Opposing pitchers no longer suffered night sweats thinking about their next start in Denver. Many attributed the change to the Rockies placing baseballs in humidors before games, deadening fly balls that once soared out of the park. Others gave the Rockies credit for producing a new generation of pitchers, both through the farm system and careful mining of the free-agent market, the trade wire and other sources. Analysts typically look at three-year spans to assess the impact of a ballpark; 2006 could just be a brief anomaly, and Matt Holliday might hit 58 homers in 2007. But one season’s results do make us take notice. The baseball world will keep a closer eye on the park in 2007, 2008, and beyond, watching to see which Coors is the real McCoy.

In mere months, “Is Joe Torre a Hall of Fame Manager?” morphed into “Will Joe Torre Have a Job Next Season?” The Yankees got a breakthrough season from young starter Chien-Ming Wang and a bounceback year for Mike Mussina. But the decline of Randy Johnson and other pitching woes had Bombers fans wringing their hands all season. When the Yankees fell in four games in the League Division Series, many speculated that Torre would take the fall for a sixth straight season without a World Series championship, an eternity in the Bronx. Torre’s job in the Yankee dugout has since become more secure. Meanwhile, the characteristics that make one manager a genius and another a bum remained open to debate.

For a brief period after the 2006 season, Alex Rodriguez’s job security looked far more tenuous than Torre’s. Last year we asked, “Is A-Rod Overpaid?” Using a multitiered system, we found that yes, he was indeed overpaid. The argument has escalated since then. Rodriguez’s 2006 season was a strong one by many standards. But a $25 million-a-year contract raises certain expectations. A-Rod saw his numbers drop off significantly from his 2005 MVP levels. Many noted a slip in his defense too. After the 2006 season, people were no longer asking if he was overpaid, but by how much.

As we reflected back on the chapter “Is David Ortiz A Clutch Hitter?” the larger question of whether clutch hitting exists again surfaced. One of A-Rod’s biggest shortcomings, his critics claimed, was his constant failures in “clutch situations.” These accusations were mostly unfounded. A 1-for–14 performance in the 2006 playoffs is far too small a sample from which to draw any meaningful conclusion. When we look at his body of work over the course of his career, Rodriguez’s numbers late in games, with runners in scoring position and in other pivotal instances, don’t look much different from his efforts the rest of the time. But perceptions are powerful things, and exceedingly difficult to change. David Ortiz clubbed a few more walk-off hits in 2006. A-Rod failed a few more times. The image of one as folk hero and the other as an overpaid choker grew in the public’s mind, fairly or not.

Near the end of the book, we asked “Why Doesn’t Billy Beane’s Shit Work In The Playoffs?” After multiple attempts, Beane’s Oakland A’s finally got off the schneid, winning a first-round series. But an unceremonious LCS sweep brought the question back to the fore. We never found out if John Schuerholz’s stuff would work in the postseason, as the Braves missed the playoffs for the first time since the 1994 labor stoppage. We did learn that a strong starting rotation and an airtight defense can trump a lineup full of on-base demons come October, as the 2006 Tigers—for a while, anyway—looked like the 2005 White Sox, Version 2.0. Finally, we gained another point in favor of momentum being overrated. A big losing streak and near-collapse right before the postseason may not be as damaging as you’d expect. The 2005 White Sox nearly blew the AL Central to the hard-charging Indians before going on to win it all; the 83-win 2006 Cardinals came even closer to blowing their division, then beat all comers en route to the World Series trophy.

One of the biggest stories of the 2006 season, though, was one we didn’t address in the first edition of Baseball Between the Numbers: The disparity that’s emerged between the American League and the National League. Yes, an NL team, the St. Louis Cardinals, won the 2006 World Series. But other indicators point to the AL being the stronger league. The AL beat the NL in interleague play 154–98 in 2006. That’s a staggering .611 winning percentage, the equivalent of a 99-win team. The question naturally arises: Are the American League players, on average, that much better than those in the National League?

The results of interleague play, by themselves, don’t answer this question. From a mathematical point of view, whether a game is won or lost is equivalent to whether a coin lands heads or tails, or whether a free throw is hit or missed. In each case, we’re dealing with a situation that has only two possible outcomes. These situations are relatively easy to model, using what’s called a binomial probability distribution. If the real odds for all the interleague games were 50–50, there would be a .016 percent chance—1 in 6,250—that one side or the other would win 154 (or more) times in 252 tries. Most scientific applications, in order to explain an event as being caused by something other than chance, want to get that number under 5 percent, or one in 20. By that test, the AL certainly looks better than the NL.

Or maybe not. We have a series of procedures at Baseball Prospectus that we use to evaluate how good one league is relative to another. They all work by comparing how player performance changes relative to their league. Suppose you have a group of players who are, collectively, 10 percent better than average in their league. After moving to another league, let’s say that same group is now only average. We would then suspect that the second league was about 10 percent harder than the first. Stats go down, league got harder; stats go up, league got easier.

Individual players must be weighted equally in each league. Otherwise, what looks like an upsurge in offense might just be a case where someone like Barry Bonds got twice as many plate appearances. The simplest way to do this is to use the Common Plate Appearance, or CPA. The CPA stat is simply the lesser of the two plate appearance totals. In other words, if Jeff Conine had 432 plate appearances for the AL Orioles and 107 for the NL Phillies in 2006, the CPA would be 107, the lesser of the two. In the league where the player batted less, the stats stand as they are; but in the other league, they all get multiplied as CPA × PA.

Ideally, you can use a direct approach, testing the players who played in each of the two leagues you are trying to measure. The 2006 season was a particularly good one for this, since there was a relatively large number of players (such as Bobby Abreu, Ron Belliard, Sean Casey, and Aubrey Huff) who switched leagues in midseason. All told, there were 3,360 common plate appearances in 2006, the second-highest total ever; the average for the 10 previous years was 2,053. Going by that approach, the AL comes out as 5.8 percent harder than the NL.

Fortunately for us, we can also use an indirect approach to the problem. We can use a third league as a standard reference point. Let’s say that A and B are the leagues we are testing, and C is our reference league. You look at every single player who was in both leagues A and C and check out how their stats changed; then you look at all the players who played in leagues B and C and see how their stats changed. The ratio of the changes is a measure of the difficulty ratio of leagues A and B.

Let’s get concrete. For our statistic, we’re going to use equivalent runs (EqR) per out. The principal benefit of this measure is that EqR has been corrected for both the average offensive level of the league in question and for park effects (See the Glossary at the end of the book for a definition of EqR). In this case, we want to compare the 2006 AL to the 2006 NL; we’re using the 2005 NL as our third league.

All of the players in both the 2005 NL and 2006 NL combined for 61,322 CPA. These players produced .1868 EqR/out in the 2005 NL, and .1779 in the 2006 NL. The ratio here is 1.050.

All of the players from the 2005 NL and 2006 AL combined for 11,223 CPA. They produced .1787 EqR/out in the 2005 NL and .1588 EqR/out in the 2006 AL, for a ratio of 1.125.

The ratio of the ratios is (1.050/1.125), or 0.933. It suggests that the 2006 AL was about 7 percent harder to hit in than the 2006 NL.

Of course, that’s just one point. We actually want as many points as we can get, so we do this for every league-season within 25 years. If you’re a student of baseball analysis, this may look a lot like the study that analyst Dick Cramer did more than 25 years ago—a study that was originally published in SABR’s 1980 Baseball Research Journal, reprinted in its entirety in Pete Palmer’s The Hidden Game of Baseball and criticized strongly in Bill James’ Historical Baseball Abstract. And you would be right, except for one significant difference.

Cramer weighted the comparisons solely by the number of CPA between players. We’re doing the same thing here, except that we divide that weight by the number of years of difference between the leagues. That way, leagues with more CPA closer in time—say 2003 compared to 2001, over 1999 compared to 1987—count the most. It also means that we’re more confident than Cramer that the player’s skill level hasn’t changed dramatically over time, although it’s still an issue.

Overall, the findings say that the 2006 AL was about 8.6 percent tougher to hit in than the 2006 NL. So conventional wisdom, in this case, had it right. The cases of 21 of the 29 leagues tested, and all of them for the last six years, indicate that the 2006 AL was the harder league.

If the average AL team had an 8.6 percent advantage in runs scored, we would expect the team to win 54 percent of the time, not 50 percent of the time. Go back to the probabilities discussed earlier: Replace a 50 percent coin-flip chance of winning each game with 54 percent, and there is a 1 percent chance that a team would post a record of 154–98 or better. That is a 63-fold increase over our initial guess, but it’s still outside the range of probability. We’re still missing something.

Of course, we’ve only been looking at half of the problem—we can dig deeper by doing the same analysis with pitchers as we did with hitters. While we would expect pitchers to behave in more or less the same way as hitters, they wouldn’t necessarily be exactly the same. As it turns out, they don’t look exactly the same at all; the difficulty trend for pitchers is somewhat steeper than it is for hitting, although the shape is pretty much the same. This may explain why the rules have had to be adjusted periodically to maintain the balance between hitting and pitching, and that those changes—such as lowering the pitcher’s mound after pitchers dominated in the late 1960s—have usually been aimed at pumping up the offense. Using the same analysis we used for hitters, we find that the AL pitchers of 2006 were expected to be 4.5 percent better than those in the NL.

A team that scores 8.6 percent more runs and allows 4.5percent less has an expected winning percentage of .564. Plug a .564 winning percentage into a probabilities table and the chance of a 154–98 record goes up to 5.7 percent. That’s above the 5 percent threshold generally needed to reject random chance. In other words, the AL was somewhat lucky to have so good a record in 2006. But AL teams could have reasonably expected to beat NL teams, and by a wide margin.

Looking back over the history of interleague play, we can see that this was the least likely result yet given the AL’s expected winning percentage. The “favored” league based on difficulty analysis has won the interleague series eight out of 10 times so far (all records from AL point of view):

TABLE X.1 Interleague Play Results, 1997–2006
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We can go beyond this. The All-Star Game has been played since 1933 and is a reasonable test of the overall talent of the league—or would be, if they played more than one game. We should also add a caveat about how the All-Star Game isn’t a full sample of the league, but just the cream of the crop, and thus not necessarily representative of the league strength as a whole. It’s easier for an imbalance to occur with 50 players than with several hundred.

With that said, the difficulty test has picked the winner of the All-Star Game 46 out of 75 times. In particular, the difficulty test saw the NL break away from the AL around 1952, with the NL holding a sometimes wide margin as the stronger league every year from 1952 to 1991, with the sole exception of 1972. During those 40 years, the NL won 31 of 43 All-Star Games (ties excluded). The difficulty rating also saw the AL take over as the more difficult league in 1992, with the AL holding that title for most of the 15 years since—the AL has gone 11–3–1 in the All-Star game since then.

Extending this analysis to the World Series is a riskier proposition; just because the league as a whole is weaker does not mean that its best team is, any more than that its best players are. In fact, the simple test of which league is more difficult hasn’t done any better at picking World Series winners than flipping a coin, with 51 right and 51 wrong after the Cardinals’ win in 2006.

With that established, let’s dig deeper. When did the gap between the AL and NL start to emerge? Was there a similar gap before that favoring the NL? Why and how do these gaps emerge in the first place?

The NL of the late 1950s held a bigger edge over the AL than the current AL-over-NL gap, with integration playing a major role. The NL of 1901 also showed a bigger gap, in that case a result of the AL just getting started as a rival major league. The AL quickly reversed that gap in 1902. Once the league demonstrated it wasn’t going to fold right away, players were more than willing to leave the despised NL owners behind; MLB labor relations in the 1890s were as hideous as anything in our lifetimes. The AL’s sizable gap persisted until 1912. The AL opened another gap in the early 1920s, as stars such as Babe Ruth drove the league to improve, while the NL basically stagnated at 1912 levels. The next big shift occurred after 1925, thanks to the advent of farm systems. Branch Rickey and other NL team operators used player development to their advantage far more than their AL brethren in those early years, allowing the NL to roar back with very rapid growth after 1925.

In the chapter “Batting Practice: Is Barry Bonds Better Than Babe Ruth?” there’s a table that shows the ratio of difficulty ratings going back to the 1950s. There’s a jump in the gap between NL and AL batters that happens around 1951 and persists until 1990. The usual explanation is that National League teams were more aggressive in implementing racial integration.

We can test this theory through a career MVP score, a measure that tabulates a player’s career value to make it easier to compare his contributions to that of another player. Using the 20-year span from 1947, when Jackie Robinson broke the color barrier, to 1967, when the amateur draft started, we can gain some insight into how this progressed. The top-ranked players who would have been prohibited from playing before 1947 were, in order of career value: Willie Mays, Hank Aaron, Ernie Banks, Frank Robinson, Jackie Robinson, Roberto Clemente, Roy Campanella, Minnie Minoso, Juan Marichal, Camilo Pascual, Orlando Cepeda, Larry Doby, Billy Williams, Maury Wills, Vada Pinson, Don Newcombe, Bob Gibson, Jim Gilliam, Luis Aparicio, and Bobby Avila.

Five of the 20—Minoso, Pascual, Doby, Aparicio, and Avila—were AL guys, and they rank 8–10–12–19–20 on this list. Yes, the NL did a lot better in integrating top-flight players onto its rosters (and would continue to pick up difference makers in the early 1960s, with Joe Morgan, Dick Allen, and Fergie Jenkins among the best of those). Until the onset of the draft, black players wanted to “play in Jackie’s league” and showed a pretty clear preference to sign with NL teams when they had free opportunity to do so.

In 1991, the tide turned in the AL’s favor, a talent gap that still exists today. We ran a program that divided players into groups based on where they went. For instance, the 1991 statistics of players in the American League who also played in the AL in 1992 combined for a .264 Equivalent Average and 9,208 EqR. The 1991 AL stats of players who then played in the NL in 1992 totaled a .244 EqA and 771 EqR (see the Glossary at the back of the book for a definition of EqA). That ratio, 771 EqR moving to the other league over the 9,208 who stayed, is 8.4 percent, one of the smaller totals of the last 20 years. If we do the exact same thing for players in the 1991 NL and break them up based on where they went the next year, then 7,909 EqR stayed put, and 999 moved to the AL—12.6 percent. That difference, a little over four percentage points in the AL’s favor, is the largest change in either direction in the last 20 years, and part of a sustained AL advantage from the mid-1980s to mid-1990s, as shown in Table X.2. A positive number suggests a net talent flow to the AL. Note the increase in player movement after 1995 and the see-sawing back and forth since 1997.

TABLE X.2 Forward One Year, Ratio of Switching EqR to staying EqR, 1985–2005
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We went through a 10-year stretch where the AL took more talent from the NL than it gave back.

We don’t have an analogue as clean as EqR with which to test pitchers. Instead, we used Runs Above Replacement level (RAR), based on a replacement value of a 6.00 ERA. That is, ERAs below 6.00 would yield positive RAR figures, while ERAs above 6.00 would yield negative results, as shown in Table X.3. Again, positive in the third column means a net flow of talent from the NL to the AL:

TABLE X.3 One Year Forward, Ratio of RAR, Switching Pitchers to Staying Pitchers, 1985–2005
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Again, there were some wild oscillations in recent years, like a big gain for the NL in 2000–2001. Of pitchers with 20+ RAR in 2000, the NL lost Rick Reed, Steve Parris, Pat Hentgen, Chris Holt, and Rob Bell, five pitchers. But it gained Mac Suzuki, Albie Lopez, James Baldwin, Kevin Appier, Steve Trachsel, Jeff Fassero, Tomo Ohka, Steve Karsay, Justin Speier, Mike Fyhrie, Rick White, Jose Santiago, Mike Trombley, and Kent Bottenfield, 14 pitchers. The 2003 season saw a reverse swing. The AL lost six 20+ RAR pitchers in Roger Clemens, David Wells, John Thomson, Andy Pettitte, Victor Zambrano, and Andy Hawkins. But it gained 15 such pitchers: Kevin Brown, Javier Vazquez, Curt Schilling, Miguel Batista, Mark Redman, Octavio Dotel, Paul Quantrill, Joe Nathan, Ron Villone, Terry Adams, Gil Heredia, Ugueth Urbina, Justin Speier, Sidney Ponson, and Jeff D’Amico. The top four pitchers gained were better in 2003 than any of the ones lost.

Why did this happen? Several pitchers migrated to the two teams with the most aggressive recent approach to player acquisition and the biggest recent payrolls, the Yankees and the Red Sox (the Mets later moved into this echelon too). The spillover effect of the Yanks’ and Red Sox’s aggressiveness was a keeping-up-with-the-Joneses effect, with other AL teams becoming more aggressive in chasing free-agent talent. In the AL East in particular, the perceived need for pitching has grown to massive proportions; think of the $105 million the Blue Jays shelled out after the 2005 season to ink A. J. Burnett and B. J. Ryan in an effort to chase down the front-running Yankees and Red Sox.

Of course, free agency and trades aren’t the only ways a team can stock its roster. A team’s age can also make a big impact. A club full of up-and-coming 25-year-olds will often click better than a roster bogged down with late–30s talent on their last legs. Indeed, an interesting pattern has emerged: The AL has become younger than the NL. Weighting players by plate appearances or innings pitched, the AL used to be older, but no longer. This trend is more pronounced for batters than pitchers; but for both sets of players, starting around 1982 (five years after the 1977 expansion), the NL was predominantly younger than the AL. That trend has reversed itself, with the AL the younger league in seven of the last eight years, as shown in Tables X.4 and X.5.

TABLE X.4 Batter Age, 1960–2006 (weighted by PA)
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Another way to attack this discussion is to look at contributions from players who were rookies in the past three years in each league. This helps gauge the influx of top young talent in the AL vs. the NL. Since the leagues have varied in size—the AL now has two fewer teams than the NL, but it wasn’t always that way—we looked at average contribution per recent rookie. The result: There was no clear pattern on the position player side.

But on the pitching side, the AL has been getting slightly more production out of “recent rookie” pitchers than the NL has for a couple of decades. Starting with the advent of divisional play in 1969, the NL had more productive near-rookie hurlers for six out of seven years. Over the next 31 years (starting in 1976), only five times have the NL’s young hurlers been better, on average, than their AL counterparts. That could mean that the AL has been getting slightly better pitching for a long time, allowing the overall quality of the league to rise, eventually catching and passing the NL.

One possible explanation for this advantage among AL younger pitchers might be the impact of the designated hitter rule. The advent of the DH rule coincides almost exactly with the AL’s newfound edge in quality young pitching. It’s possible that the DH rule has allowed AL pitchers to focus and specialize on pitching more than NL pitchers have. That could in turn make those AL pitchers a bit better at pitching than NL ones, since they don’t have other demands on their skills, such as hitting and bunting. Table X.6 shows the gap.

TABLE X.5 Pitcher Age, 1960–2006 (weighted by IP)
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One caveat to this rookie and near-rookie analysis: Rookie performance is often something of a counterfactual indicator. Good rookie performances, especially spread over the depth of a class, tend to indicate that the quality of the league they were joining was unusually low, not that the rookies themselves were better than average. Thus, it could be that AL rookies during the time frame examined were better, but that’s not absolutely certain.

So what lessons can we take away from the AL’s rise to supremacy? Does anything need to be done to level the playing field between the two leagues? Can anything be done? Or is 2006 just an extreme example of a natural cycle that happens whenever any set of sports teams is split into leagues or conferences?

The reason for the current imbalance is fundamentally different from old reasons, which generally relied on a big event (such as the AL’s beginnings as a major league or integration) creating an imbalance and then holding that imbalance for a decade or more. Volatility, in the form of turnover in players, has increased dramatically since 1990. Getting rid of interleague play could drive the NL to be a little more aggressive in the free-agent market, since it currently causes more NL teams to have sub-par records. If NL teams become less willing to lose their own players and more willing to acquire talent from other teams, that should drive the gap between the two leagues back toward equilibrium.

Since interleague play is not going away any time soon, perhaps NL fans’ best hope for parity is some equivalent to the Yankees that will make all the other teams compete harder to keep up. The NL has never had such a team; its closest recent equivalent to a dynasty, the Atlanta Braves, won fourteen straight division titles but only one world championship in that span. The Mets have recently been spending money—and developing top young talent through their farm system—as if they aim to dominate the league for some time. If they succeed at this, then the Braves, Cardinals, Dodgers, and anyone else with World Series hopes will have to become that much better to have a chance of making it. That way, too, we could see a return to parity.

TABLE X.6 AL Near-Rookie Pitchers vs. NL Near-Rookie Pitchers, 1969–2006 (AL/NL Columns Are # of Near-Rookie Pitchers in Each League)
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Preface

In ballparks and on message boards, in bars and by the water cooler, great baseball debates rage. Who’s the best player of all time? Why’d they pay that guy so much money? What’s the deal with steroids, anyway? Fans are divided among thirty different teams, but they all seem to love a good argument.

The people charged with resolving these debates have plenty of opinions to share—and plenty of decibels with which to share them. Too often, however, those opinions don’t get you closer to the truth. The ex-jock who raves about a player’s character often ignores that same player’s complete inability to help his team on the field. Yet for years, we fans lapped up everything the ex-jock said. After all, he’d played the game. His experience hanging in the clubhouse, taking the field in front of fifty thousand fans and standing in against a 95-mph fastball, must have given him knowledge others didn’t have.

That’s all changed. The last few decades have brought about a revolution for baseball fans. A great equalizer has emerged that has put everyone on an even footing. It turns out you don’t need to stare a batter down from the pitcher’s mound or take him out on a slide into second to know if he can play. If you know how to think properly about the statistical side of baseball, you can have insights that elude even some professionals. Learning to use numbers in a productive way has opened the door for a new generation of informed fans, a group that doesn’t require insider knowledge to get the goods on their favorite team.

The use of numbers in the game dates back more than a century—to Henry Chadwick, a baseball enthusiast who produced the first box scores in the nineteenth century. Chadwick’s record-keeping stoked a growing interest in numbers that would eventually spread to baseball operators. When Branch Rickey rose to the equivalent of today’s general manager role with the 1920s St. Louis Cardinals, he brought with him a strong understanding of the role of numbers in team building.

After the 1942 season, Rickey took over as GM of the Brooklyn Dodgers. Seeking help with number crunching to gain a competitive edge, Rickey turned to Allan Roth. In his years working under Rickey, Roth uncovered a wealth of new information. Suddenly the Dodgers could look at a player’s batting average in every count, or weigh his performance against left- and right-handed pitchers. Roth may have been the first of his kind, a team statistician charged with both compiling and analyzing numbers. When the Dodgers enjoyed the most successful era in their history, it seemed as if more Roths would soon spring up everywhere. But the influence of numerical analysis on the game remained minimal. Though researchers like Earnshaw Cook worked to advance baseball research into new areas, it remained the province of outsiders, with fans and teams both slow to accept the benefits of applied numbers.

It took Bill James and his series of Baseball Abstract books in the 1970s and ’80s to pull numbers into the limelight. James advocated the use of “sabermetrics” (a take-off on the Society of American Baseball Research, or SABR) as a way of learning more about the game. His sharp writing style, combined with recent discoveries of how the game worked, created a new generation of curious, knowledgeable fans. The revolution spread rapidly from there. The Hidden Game of Baseball by John Thorn and Pete Palmer and The Diamond Appraised by Craig Wright and Tom House were seminal books that tackled new sabermetric ideas and analyzed some older ones in greater detail.

In 1996, Baseball Prospectus grabbed the baton. Much like James, Baseball Prospectus began as a group of young, inquisitive fans with no particular connections, armed only with brainpower and writing skill. The growth of the group over the years, combined with the explosion in database capabilities and the Internet, has helped us become a leader in the field, with some of the most powerful analytic tools in the business. At the same time, we recognize our place within the much larger revolution. Today there’s a whole new way of thinking about baseball that extends from the bleachers to every major league front office.

All of which leads us to this book. Within these pages the authors pose twenty-nine provocative questions, meant to stir up those debates we love so much. But the answers to those questions aren’t the main goal of this book. In a sense, we don’t really care whether Barry Bonds is a better player than Babe Ruth. More important than the particular answers is how we arrived at them. When we ask, “Is Barry Bonds Better Than Babe Ruth?” we must figure out the best way to evaluate one player versus another. It’s not enough to say, “I saw Barry Bonds play at SBC Park. He hit a ball so hard, it sank one of those boats in McCovey Cove. He’s awesome!” Well, Bonds has indeed enjoyed an awesome career. And the condition of some of those dinghies in McCovey Cove is pretty suspect.

But to arrive at an answer that expands our knowledge of the game, we need to ask the right smaller questions within the framework of the bigger question. How much credit should Bonds get for his base-stealing? How did the ballparks each man played in affect his production? How do we account for Ruth playing in a vastly different era, before the huge advances made in medical technology and training regimens, and before integration? We use numbers as a framework to delve into these answers. But it’s the process of learning to think critically about the game that defines this book, and in a broader sense defines our experiences as avid fans of the game. It’s the baseball between the numbers that we seek.

We put this book together because we love baseball, and we want to see it grow and succeed. That we approach the game with an analytical eye and a critical keyboard doesn’t diminish the joy we’ve derived from baseball—it enhances it. Reading Baseball Between the Numbers will make you a smarter fan of the game, able to look at any bunt situation, any pitching change or 3-run homer, and understand its implications. But it will also heighten your enjoyment of the game. The next time you’re at the park arguing a manager’s decision, you’ll be well armed for the debate. Better yet, you’ll have a lot more fun.

—Jonah Keri

Seattle, Washington


Pay No Attention to the Glowing, Orange-Eyed Satan-Dog Behind the Closet Door

In his 1981 novel Cujo, Stephen King, perhaps to add a touch of the implausible to the narrative, included an opening chapter in which the soul of a serial killer was reincarnated as a canine demon haunting a young boy’s closet: “Low to the ground it was, with huge shoulders bulking above its cocked head, its eyes amber-glowing pits—a thing that might have been half man, half wolf.”

King dropped the serial killer/hell-pooch after five pages and never returned to it. The “amber-glowing pits” were a red (or amber) herring seemingly intended to gull thrill-seeking readers into thinking they were about to be titillated by a terrifying tale of the supernatural. When what they actually had in their hands was a plausibly real-world story about a rabid St. Bernard.

Baseball Between the Numbers comes with its own red herring, and it’s right there in the title. Our monster in the closet is Numbers: those squiggly symbols that you seriously contemplate only when trying to guess the correct tip at the end of a meal. Otherwise you may not have thought about math since you last faced that spinster algebra teacher with the misaligned teeth who sewed her own clothing and glared balefully whenever you dropped your pencil. Government surveys suggest that nine out of ten Americans don’t like numbers, don’t understand them, and would be favorably inclined toward replacing channel designations for television stations with a system of pictographs.

Fortunately, you need be only mildly conversant with numbers to enjoy this book. The operative word here is “Between” rather than “Numbers.” In this book we’re around the numbers, beyond the numbers, and quietly tiptoeing past the numbers but not necessarily through the numbers. Imagine Druids cavorting at Stonehenge, and you’ll get the idea. They danced in the spaces where the big blocks were not. They didn’t run right at them (or, if they did, it’s no surprise that their religion died out).

That being said, Baseball Prospectus does have a well-earned reputation for concocting new baseball statistics with acronyms that are either jazzy or obscure, depending on your point of view. These “advanced” statistics are really just the old statistics (hits, home runs, walks, all of your Topps cards favorites) remixed for greater clarity. If you haven’t run into them before, either at our Web site, www.baseballprospectus.com, or during your local baseball broadcast (for the BP meme has begun to penetrate the yolk of mass media), there is an extensive glossary in the back of the book. The glossary covers not only some of the funky-lettered acronyms you’ll see in this book but also broader concepts such as “regression to the mean” and “Mendoza Line.” We explain all of these concepts in the book, but not necessarily every time they’re used. Feel free to consult the glossary if you find yourself stuck at any point.

For now, though, get to know these three items and you’ll be fine:

       [image: ][image: ]  The “slash stats,” typically rendered as (for example) .281/.405/.518. They stand for batting average, on-base percentage, and slugging average. In 1941, Ted Williams batted .406/.553/.735, one of the best seasons in history. In 2005, Corey Patterson of the Chicago Cubs hit .215/.251/.348, which is about as bad a season as a player can have.

       [image: ][image: ]  VORP stands for Value Over Replacement Player. VORP is an all-in-one statistic, which means that it takes all of a player’s disparate offensive contributions and sums them up in one handy figure. In this case, VORP is meant to answer the question, “How many runs did a given player generate over the worst acceptable major leaguer a team could find at his position?” (We call that barely adequate fellow a “replacement-level” player.) In 2005, the major league VORP leader was Derrek Lee of the Cubs, with 105.9. Corey Patterson was last among full-time players at –10.6, meaning he gave his team about 10.6 fewer runs than it would have gotten from a good Triple-A player. Ten VORP equals roughly 1 win for the team, so Lee was worth nearly 11 wins more to the Cubs than a replacement-level player. Patterson canceled out one of those wins with his sub-replacement-level performance. There’s also VORP for pitchers, which depicts how many runs the pitcher in question saved beyond what a replacement-level pitcher would have been able to do. In 2005, Roger Clemens led Major League Baseball at 80.6; Jose Lima of the Kansas City Royals was last at –30.8. VORP does not consider defense.

       [image: ][image: ]  Equivalent Average, or EqA, is another all-in-one statistic. This time, a player’s total offensive output is taken, adjusted for league and park, and expressed on a scale that looks very much like batting average. For example, a .260 EqA is about average, same as a .260 batting average; .300 is very good; .190 is horribly bad. Among full-time players, the 2005 EqA leader was Alex Rodriguez of the Yankees, at .350. Derrek Lee was a close second at .347. The trailers were Corey Patterson at .209 and Cristian Guzman with .204. Like VORP, EqA doesn’t consider defense.

That’s all you need to know. So fear no numbers. They are a path to understanding, a door to a room, not the room itself. In fact, we only put the word “Numbers” in the title because we wanted to limit our audience to a crowd of intrepid, enlightened risk-takers who would not be dissuaded by a word that would send the majority of their contemporaries screaming for the exits. Baseball Between the Numbers is Cujo in reverse. Whereas that book had an intriguing opening followed by 250 torturous pages about a sick puppy, we restricted the difficult stuff to a single word on the title page, after which it’s all special effects and stunning revelations.

Now close the closet door and enjoy the rest of the book.


Batting Practice

Is Barry Bonds Better Than Babe Ruth?

NATE SILVER

There are few irrefutable truths in baseball. Pretty much anything, from David Ortiz’s clutch hitting (Chapter 1-2) to the viability of pitch counts (Chapter 2-3), is fodder for a lively barroom argument. That’s why we wrote this book. We believe some of these questions have “right” answers, while the answers to others will remain tantalizingly uncertain, to be debated long after the bartender has begun picking up the chairs and you’re scrounging for pocket change to tip the cabbie on your way home. All of these questions deserve to be asked, and few are simple to resolve.

That’s why it’s so remarkable that until recently there could be no serious debate about perhaps the most important question of all: Who is the best baseball player of all time? With the possible exception of Ted Williams’s name in a Boston tavern, any answer other than Babe Ruth would have gotten you laughed out of the room. In the summer of 2002, a group of nineteen members of the Society for American Baseball Research (SABR) conducted a Survivor-like contest in which the one hundred best baseball players in history were voted out, one player at a time, until just one remained. Sabermetricians—the name is derived from the SABR acronym—are a contrarian lot who rarely agree on much. But when the final vote came down to Ruth and Honus Wagner, Ruth didn’t just win—he won unanimously.

However, that was before Barry Bonds had really shown us what he could do. Bonds had long been a great player. Through the year 2000, he hit 494 home runs, won three MVP awards, and appeared in the All-Star game nine times. But Bonds would be turning thirty-six in the 2001 season, had become increasingly vulnerable to injuries, and could no longer steal bases or race after fly balls as he used to. All signs pointed to a steady, if slow, decline.

Instead, between 2001 and 2004, Bonds won four consecutive MVP awards, two batting crowns and a home-run title, and broke the single-season records for home runs, on-base percentage, slugging average, and walks. He hit 209 home runs during that stretch—equaling Ruth’s total between 1927 and 1930, the best period of his career—with a .349 batting average. His on-base percentage for those four seasons was .556, higher than Ruth’s mark in his single best season (.545 in 1923). His slugging average was .809, a figure Ruth topped just twice in his career. It was the most impressive run of sustained success that a baseball player had ever recorded, and possibly the most complete display of dominance in any American sport.

Can we now call Barry Bonds the best player of all-time? Is he even better than the Bambino?

That depends on how you choose to settle the argument. Is the benchmark how good the player was relative to his league? Or do we want a grander scale: How good was the player relative to all baseball players throughout history? Most people start (and end) by looking at the players’ raw batting statistics, as in Table BP.1. That standard would seem to favor Ruth.

TABLE BP.1 Babe Ruth and Barry Bonds, Career Statistics
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Bonds has a small edge in doubles and bases on balls and a large edge in stolen bases. He’s closing in on Ruth in two other key categories (runs scored and home runs) and may surpass him on both fronts in the next couple seasons. On the other hand, Ruth has an insurmountable edge in batting average and probably in runs batted in.

Those of you who are familiar with Baseball Prospectus know that we are most concerned with the last two categories in the table: on-base percentage (OBP) and slugging average (SLG). We’ll discuss the relative merits of offensive statistics in more detail in Chapter 1-1, but the reason we place the most emphasis on these two particular stats is simple: They have the strongest statistical relationship with run scoring. OBP and SLG represent the two essential components of creating offense—getting on base and hitting for power. Teams that are best in these two areas score the most runs and win the most games. Ruth has a large edge in OBP and an even larger edge in SLG. In terms of the stats that help win ball games, he appears to be the better player.

But as any baseball fan over the age of fourteen knows, the level of offense in baseball has varied greatly over time. In the 1968 American League, for example, pitching dominated the game. The mound was high, the strike zone was large, and the designated hitter was but a flicker in George F. Will’s nightmares. The average AL batter hit .230 that year, and Carl Yastrzemski’s .301 handily won the batting crown. By contrast, the average hitter in the 1930 National League (NL) hit .303; Yastrzemski’s .301 would have ranked thirty-fourth among qualifying hitters.

It’s not as though every batter in the 1968 AL suddenly forgot how to hit, or that every pitcher in the 1930 NL threw underhand. When Yastrzemski hit .301 in 1968, he was certainly a better hitter than the Pirates’ Adam Comrosky, who hit .313 in 1930, or the Phillies’ Pinky Whitney (.342 in ’30), or the Boston Braves’ Lance Richbourg (.304 in ’30). The reasons these forgettable players hit for higher averages than Yastrzemski are environmental, outside their immediate control. Factors such as the size of the strike zone, the height of the pitching mound, the dimensions of the ballparks, and the potency of the baseballs make a tremendous difference in offensive statistics.

Both Bonds and Ruth—especially the latter—played most of their careers in environments that were very favorable to offense. But these eras were not without their differences. The 1920s and 1930s of Ruth’s time featured a lively baseball but also large ballparks with distant fences and fielders who were far less skilled than today’s. The result was extremely high batting averages and on-base percentages but home-run totals that would today be considered moderate. When Ruth hit 59 home runs in 1921, no other hitter hit more than 24.

Recent seasons have been just the opposite. The game is now dominated by power hitting and power pitching, with both home-run and strikeout rates at all-time highs. But batting averages have remained relatively stagnant. When Bonds hit .370 to win the batting crown in 2002, that was good enough to lead the league by some 32 points.

Any comparison of Ruth and Bonds needs to take these environmental factors into account. If we want to judge which of the two players was better relative to his league, we first need to place them on a level playing field. Suppose Ruth and Bonds had both spent their entire careers in a neutral park in the 1985 American League—an environment that rates as almost exactly average by historical standards. What would their hitting statistics look like?

We should also consider the characteristics of the players’ home parks. Bonds has played in difficult ballparks, particularly since coming to the Giants as a free agent in 1993. Both Candlestick Park and SBC Park, with their cool air and ocean breezes, depress batting average and home-run output. Despite being called “The House That Ruth Built,” Yankee Stadium has never been a particularly favorable offensive ballpark, either in Ruth’s time or today. Although a player playing for the Yankees can expect to see his home-run output improve slightly, the park has tended to depress singles, doubles, and triples with its cozy dimensions down the lines and large center field. The lifetime park factors for Ruth and Bonds are listed in Table BP.2. The park factors are structured so that 100 represents an average ballpark. Numbers above 100 are favorable to hitters, while numbers below 100 favor pitchers. (We’ll delve into park factors in more detail in Chapter 8-2.)

TABLE BP.2 Lifetime Park Factors for Babe Ruth and Barry Bonds
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The process of neutralizing the biasing effects of these environmental factors is known as “normalization.” The mechanics behind normalization are somewhat involved. We’ve prepared an extensive set of notes to accompany this text (see the Notes section at the end of the book) and encourage you to browse through them if you’re interested in the gory details. But the basic idea is this: We figure out how much better a player was relative to his league and translate that onto a level playing field. For example, suppose a player in the offense-happy 1930 National League hits for a .320 batting average, after adjusting for park effects. This figure is good enough to rate as better than three-quarters of his counterparts. What would a player need to hit in a neutral environment such as the 1985 AL to be better than three-quarters of his counterparts? Something much lower than .320, since the offensive environment was much less favorable—a batting average of about .280 would do the trick. So this player’s .320 batting average, translated to the 1985 AL, becomes .280.

Table BP.3 presents the normalized AVG, OBP, and SLG for Ruth and Bonds. For the time being, we’ll restrict our study to the meaty portions of the players’ careers, when they were between twenty-one and thirty-nine years old.

TABLE BP.3 Babe Ruth and Barry Bonds Normalized AVG, OBP, and SLG
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Each player loses some ground relative to his actual statistics, since the 1985 AL represents an average offensive environment, while both Ruth and Bonds played in above-average offensive environments. But the statistics confirm that Ruth was the superior hitter relative to his time. Although normalization diminishes his advantage in AVG and OBP, he retains his substantial lead in SLG. Ultimately, the fact that Ruth hit so many more home runs than his counterparts is significant. Ruth hit 714 homers over the course of his career, which spanned the years 1914 to 1935. His next-closest competitor, teammate Lou Gehrig, hit just 378 over the same period.

That sort of dominance would seem to be immutable. However, this argument can almost as easily cut the other way. Perhaps Ruth’s supremacy reflects the inferiority of his competition as much as the superiority of his skills.

You’ll often hear old-timers declare that baseball was a tougher game twenty, forty, or sixty years ago—an argument that can be hard to rebut. The reason is that baseball is a zero-sum confrontation between batters and pitchers. If batters are better than they used to be, it won’t show up in their statistics if the pitchers they’re facing are also tougher.

It might help to briefly divert our attention to another sport, in which there is a more absolute standard of achievement. Table BP.4 provides the gold medal–winning times in the men’s 100-meter freestyle swimming competition each time that event has been held in the Summer Olympics.

The 100-meter freestyle is about the simplest of all possible athletic competitions: Jump in the pool and swim as fast as you can. Yet the winning time decreased by more than 40 percent in the one hundred years between 1896 and 1996. When the 100-meter freestyle is held today in high school girls’ regional swimming meets, it is generally won by a girl who swims the distance in just under 60 seconds. That time would have won the men’s Olympic competition in 1920, or any year before it.

TABLE BP.4 Gold Medal–Winning Times, Men’s Olympic 100–Meter Freestyle Swimming
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The same phenomenon holds in just about every Olympic sport. Athletes are bigger, better, faster, and stronger than they used to be. It would be naïve to deny that the same phenomenon exists in baseball. Rather, the steady increase in the skill level at which baseball and other sports are contested is the result of two elements that are just about as inevitable as death and taxes.

The first of these elements is technology. In the broad sense, technology includes events such as the development of baseball bats with a larger sweet spot and more ergonomic gloves. But it also includes the vast improvements in nutrition, training methods, and sports medicine that have been made over the past century. Consider:

       [image: ][image: ]  The average baseball player today is about an inch and a half taller than he was fifty years ago, a reflection of improved nutrition during childhood and adolescence.

       [image: ][image: ]  In 1964, about 4 percent of major league at-bats were made by players aged thirty-five or older. In 2004, about 14 percent of major league at-bats were made by players aged thirty-five or older. Baseball players are playing longer and remaining effective longer because of vast improvements in training methods.

       [image: ][image: ]  In 2005, there were at least twenty-two pitchers on major league Opening Day rosters who had successfully undergone Tommy John surgery, a procedure that was invented in 1974 (and only perfected much later). That represents about 6 percent of all active major league pitchers, including stars such as John Smoltz and Eric Gagne. Thirty-five years ago, these pitchers’ careers would have been over, their roster spots filled by inferior alternatives.

Technological improvements also extend off the field. The development of the farm system—which began with Branch Rickey in the 1930s but didn’t really take hold until after World War II—significantly improved the ability of baseball teams to identify the best players and train them appropriately. More recently, the introduction of statistical analysis into baseball front offices has made the competition tougher, since a major goal of sabermetrics is to improve talent evaluation.

But perhaps the more important factor behind baseball’s progress is population growth. The U.S. population has roughly doubled from Babe Ruth’s time to today. That fact disguises an ugly truth: There were no black major leaguers until Jackie Robinson joined the Dodgers in 1947. Babe Ruth didn’t have to face fastballs from Satchel Paige or Bullet Joe Rogan or compete with Josh Gibson for home-run titles. If it weren’t for integration, we wouldn’t even be talking about Barry Bonds.

Integration also opened the door for players from Latin America and, more recently, from Asia. Foreign-born players now make up close to 30 percent of major league rosters. Table BP.5 documents the geographic progress of the sport. We consider baseball to have “opened” to a country in the first season in which there are at least five active major leaguers from that nation.

TABLE BP.5 Introduction of Countries Represented in Major League Baseball, by Year
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The resulting effect on baseball’s population is seen in Figure BP.1. In Babe Ruth’s time, baseball drew from an effective population of about 110 million people—white Americans along with a handful of Canadians and light-skinned Cubans. Now baseball selects the best players from a pool of nearly 700 million. The difference is more than enough to offset the expansion in the number of baseball clubs and the competition from other sports. In 1930, there were about 300,000 people per major league baseball player. In 2005, there are closer to 900,000 people per baseball player.

FIGURE BP.1 Total pool of available MLB player candidates
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It is helpful to keep these facts in mind when debating back-in-the-day types. But it is also possible, if we are creative enough, to use the sport’s statistics to get an objective read on the increasing degree of difficulty.

Let’s start with a transparent example. In 1943, with war raging abroad and the United States sharply increasing its military commitment to the Allies, there were 29 hitters in the American League who received at least 500 at-bats. Six of these players went off to serve the country the next season, while the other 23 remained in the major leagues. Table BP.6 shows what happened to the batting average of the players who remained.

Of the 23 hitters who remained in the big leagues, 17 improved their batting averages, in most cases by a significant margin. The average improvement was 18 points. The reason, of course, is that it wasn’t just hitters who were going off to fight. Many pitchers were drafted too, and that made the going much easier for those hitters who stayed at home.

TABLE BP.6 Batting Averages, Pre– and Post–World War II Draft
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We can generalize this process to other seasons by comparing the performance of players in a particular league from one season to the next. If these players tend to do better as a group, as they did in 1944, we can infer that the competition weakened. If they tend to do worse, we can infer that the competition was tougher.

The statistic that we’ll use to track the changes is Equivalent Average (EqA). EqA has three distinguishing features:

       [image: ][image: ]  It accounts for all significant components of offensive performance, including base stealing. But it places the most emphasis on the events that most influence run scoring, such as getting on base and hitting for power.

       [image: ][image: ]  It is a normalized statistic that places hitters on a level playing field relative to their park and league environment. Carl Yastrzemski’s EqA in 1968, when he hit .301/.426/.495 (AVG/OBP/SLG) in a very difficult offensive environment, was .340. Lefty O’Doul’s EqA in 1930, when he hit .383/.453/.604 in a ridiculously easy environment, was .324.

       [image: ][image: ]  It operates on the same scale as batting average. A .260 EqA is considered average, just as a .260 batting average would be considered average. A .300 EqA is very good, and an EqA above .350 is world-class. The best EqA of all time belongs to Barry Bonds, who posted a .455 EqA in 2004. This is similar to the best batting average in history, Hugh Duffy’s .440 in 1894.

EqA was developed by Baseball Prospectus’s Clay Davenport as part of his system of Davenport Translations (DTs). The DTs were originally designed to translate the performance of minor league players to their major league equivalents. For example, we might look at a group of players in the Triple-A International League who posted a .290 EqA on average. The next season, when those players advanced to the majors, they averaged a .270 EqA. The ratio of these two figures, .290 and .270, gives us a sense of how much more difficult the majors are than Triple-A. (Chapter 7-2 contains much more on evaluating minor league performance.)

The DT system can just as easily be used to compare two major leagues rather than a major and a minor league. For example, returning to our study of the wartime American League, the EqAs of players who remained in the league from 1943 to 1944 improved by about 5 percent. Thus, we can conclude that the 1944 AL was about 5 percent easier than the 1943 AL. Figure BP.2 extends this system of comparison across baseball’s history. The figure is calibrated so that the 1975 AL is assigned a difficulty rating of 1.0. Any league more difficult than the 1975 AL has a difficulty rating higher than 1.0, and any league easier than the 1975 AL has a difficulty rating less than 1.0.

We see a few blips along the way. League difficulty dipped during World War II, then picked up again after the war ended. There is a sharp increase in difficulty in the 1900 National League, when the league contracted from twelve teams to eight, but an even sharper decrease in the early 1900s after the American League was established with eight teams of its own, bringing the total number of major league clubs to sixteen. The NL was notably stronger than the AL during a long period stretching from the mid-1950s to the mid-1980s. Not coincidentally, it won 24 of 28 All-Star games between 1960 and 1985.

But the basic trend is unmistakable: the competition has grown steadily tougher. The differences in difficulty may be almost undetectable between any two consecutive seasons, but they become quite significant over time. Recall that the difficulty factors are derived by comparing EqAs from one season to the next. We can also extrapolate them to compare players across eras. In 1941, Ted Williams became the last player to hit .400. He also posted a .417 EqA in a league that had a difficulty rating of .969. By comparison, the 2005 AL has a difficulty rating of 1.159. Translated into the 2005 AL, Williams’s EqA would be:

FIGURE BP.2 League difficulty factors, with 1975 American League as 1

[image: ]

[image: ]

We might call this procedure the Baseball Time Machine. It gives us a sense of what might happen if Williams were cryogenically frozen before the 1941 season and transported to 2005, competing against modern players but not allowed to take advantage of modern technology. By this standard, Williams would still be one of the best players in the league; a .349 EqA is about what Alex Rodriguez and Albert Pujols posted in 2005. But it’s very unlikely that Williams would hit .400.

The Time Machine’s effects are more noticeable as we transport players from further back in history. Honus Wagner had a .354 EqA in the 1908 National League, an outstanding figure for a shortstop. But his league had a difficulty rating of just .760. Translated into today’s terms . . .

[image: ]

. . . we come up with a .232 EqA. That would qualify Wagner as a good-field, no-hit shortstop, along the lines of Neifi Perez or Adam Everett. All of this might seem blasphemous, but imagine Honus Wagner, a player who had never even heard of a slider, his hands choked up high on his 40-ounce Louisville Slugger, trying to hit against Pedro Martinez or Johan Santana.

What does this mean for Babe Ruth? Let’s put Ruth into our Time Machine and transport him exactly seventy years forward so that he comes up as a rookie in 1984 and finishes his career in 2005. The resulting effect on Ruth’s EqA is seen in Table BP.7.

TABLE BP.7 Babe Ruth’s EqA, Adjusted for Time Machine Effect
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Ruth’s career EqA would be .274. He probably would have made the All-Star team a couple of times, with an EqA in his best seasons approaching .300. But he’d be remembered as merely a good player and certainly wouldn’t be a credible candidate for the Hall of Fame. In modern terms, Ruth might be Tino Martinez (career .274 EqA) or Raul Mondesi (.278). By the Time Machine standard, Barry Bonds is not only better than Babe Ruth—he runs circles around him.

The Time Machine standard, however, is not entirely fair to Ruth. Previously, we described two reasons for the increasing difficulty of the game. The first is the increased size of baseball’s player pool, particularly as a result of integration from 1947 onward. Ruth doesn’t bear any direct responsibility for the moratorium on black players, but it is right to downgrade his statistics for playing in a whites-only universe. If Ruth had to hit against the best black and Latino pitchers of his time, as modern hitters do, his numbers would not have been as good.
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