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 Did Babe Ruth Have a Comparative
 Advantage as a Pitcher?

 Edward M. Scahill

 The game of baseball can be used to illustrate the advantages of speciali-
 zation in production. When players at a young age display skills best suited
 for pitching, they are typically encouraged to focus on this activity, whereas
 those blessed with speed and/or power concentrate their efforts on hitting
 and playing in the outfield. Smaller players with "good hands" are found at
 second base or shortstop. In recent years, specialization in professional
 baseball has become increasingly sophisticated. Many teams employ left-
 handed and right-handed designated hitters, as well as relief pitchers who
 pitch in specific situations such as middle innings, late innings, or late in-
 nings only if their teams are tied or ahead.

 Baseball managers act no differently from profit-maximizing entrepre-
 neurs when they search for the most efficient combination of inputs to pro-
 duce the greatest output. Instead of profits, managers may be assumed to
 seek to maximize team success, or the ratio of wins to total games played
 (the win ratio).' Team owners are more likely to consider profit to be the
 goal of the team; for example, they would be more willing than managers to
 use players who maximize attendance even though they may not be as skilled
 as other players. Assume in the following analysis that the relevant decision-
 maker is the manager and that his objective is to maximize team success.

 The law of comparative advantage implies that team success will be maxi-
 mized when each player specializes at that position for which his contribution
 to team success is greatest. Even if a player were to have an absolute advan-
 tage over his teammates at two positions (e.g., an outfielder and pitcher), he
 should specialize in that position for which his advantage is greater. A team-
 mate should fill the position for which the former player has an absolute ad-
 vantage, but a comparative disadvantage.

 Few players have the skills required to have an absolute advantage at two
 different positions. One such player was Babe Ruth. Although Ruth achieved
 his greatest fame as an outfielder and home-run hitter with the New York
 Yankees, he spent the first six years of his career with the Boston Red Sox,
 and for much of that time he was a starting pitcher. He also played in the out-
 field and at first base. Data from this period show that Ruth was the best

 Edward M. Scahill is an assistant professor of economics and director of the Center for Eco-
 nomic Education at the University of Scranton. This article was inspired by an example of
 comparative advantage suggested by John A. Walgreen of Wheaton College. Anonymous ref-
 erees provided valuable suggestions for changes in an earlier draft. However, the usual dis-
 claimer applies.
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 pitcher as well as the best hitter on the team. Ruth was sold to the New York
 Yankees in 1920 and spent almost all of the remainder of his career as an out-
 fielder. As all baseball fans are aware, Ruth became one of the greatest hitters
 of all time.

 Given Ruth's record with the Red Sox, it is possible to argue that he could
 have been the best pitcher on the Yankees team, at least in the early 1920s
 when his athletic skills were at their peak. In other words, he may have had an
 absolute advantage as a pitcher and as a hitter/outfielder.

 The main purpose of this article is to suggest a methodology for determin-
 ing a baseball player's comparative advantage, using the early years of Babe
 Ruth's career with the New York Yankees (1920 to 1924) as an illustration.
 The determination of Ruth's area of comparative advantage requires

 1. estimates of his contribution to team success, or his impact on the
 Yankees' win ratio, as a hitter/outfielder and as a pitcher;

 2. estimates of the contributions of substitutes for Ruth as a hitter/out-

 fielder and pitcher to the Yankees' win ratio; and
 3. comparing the Yankees' win ratio from using Ruth as a hitter/outfield-

 er (with a substitute pitcher) with the win ratio from using Ruth as a pitcher
 (with a substitute for Ruth as a hitter/outfielder). Ruth can be said to have
 had a comparative advantage at that position for which the win ratio is
 greater.

 BABE RUTH'S ABSOLUTE ADVANTAGE AS A

 HITTER AND PITCHER

 Babe Ruth broke into the major leagues with the Boston Red Sox as a
 pitcher in 1914 but pitched in only four games that year. He began to pitch
 regularly the following year. In 1918, Ruth began to divide his time between
 pitching and "every day" positions (outfield and first base). Tables 1 and 2
 contain summary data on Ruth's record with the Red Sox between 1915 and
 1919.2

 Experts agree that Ruth was not only the best pitcher on the Red Sox staff
 in these years, but was among the finest pitchers in the major leagues. In his
 best year, 1916, he led the American League in earned-run average and shut-
 outs and finished third in both strikeouts and wins. "Ruth was not only Bos-
 ton's best, he was the best pitcher in the league that year, including Walter
 Johnson" (Creamer 1974, 123).

 In the 1918 World Series, which the Red Sox won four games to two
 against the Chicago Cubs, Ruth extended his string of consecutive scoreless
 innings pitched in World Series play to twenty-nine (the streak began in the
 1916 series), a record that stood for over forty years.

 Even as a part-time hitter, Babe hit eleven home runs in 1918, good enough
 to tie for first in home runs in the American League (see Table 2). None of his
 Boston teammates had more than one home run. Ruth also led Boston in runs

 batted in and in batting average. By the beginning of the 1919 season, Ruth
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 TABLE 1

 Cumulative Statistics for Boston Red Sox Pitchers, 1915-1918

 Ratio: Wins/ Earned-run

 Pitcher Wins Losses decisions average

 R. Foster 41 22 .651 2.51
 E. Shore 48 34 .585 2.15
 D. Leonard 57 42 .576 2.35
 C. Mays 67 40 .626 2.17
 B. Ruth 78 40 .661 2.05

 Source: Excerpted from The Baseball Encyclopedia @ 1969, 1985 by Macmillan
 Publishing Co., a division of Macmillan, Inc. Reprinted with permission.

 TABLE 2

 Hitting Statistics for Boston Red Sox Players, 1918-1919

 Batting Home Runs batted
 Player and position At bats average runs in

 1918

 S. McInnis (lb) 423 .272 0 56
 D. Shean (2b) 425 .264 0 34
 E. Scott (ss) 443 .221 0 43
 F. Thomas (3b) 144 .257 1 11
 H. Hooper (rf) 474 .289 1 44
 A. Strunk (cf) 413 .257 0 35
 B. Ruth (If) 317 .300 11 66
 S. Agnew (c) 199 .166 0 6
 W. Schang (c) 225 .244 0 20
 G. Whiteman (of) 214 .266 1 28

 1919

 S. McInnis (lb) 440 .305 1 58
 R. Shannon (2b) 290 .259 0 17
 E. Scott (ss) 507 .278 0 38
 0. Vitt (3b) 469 .243 0 40
 H. Hooper (rf) 491 .267 3 49
 B. Roth (cf) 227 .256 0 23
 B. Ruth (If) 432 .322 29 114
 W. Schang (c) 330 .306 0 55
 A. Strunk (of) 184 .272 0 17

 Source: Excerpted from The Baseball Encyclopedia @ 1969, 1985 by Macmillan Publishing Co., a divi-
 sion of Macmillan, Inc. Reprinted with permission.

 actively campaigned to play in the lineup every day: "I'll win more games
 playing every day in the outfield than I will pitching every fourth day"
 (Creamer 1974, 187). The team's management was reluctant to retire Ruth as
 a pitcher. Ultimately, however, Ruth did play 111 games as an outfielder and
 4 as a first baseman in 1919, in addition to 17 as a pitcher. Of the thirty-three
 home runs hit by the Red Sox that year, Ruth hit twenty-nine. His total not
 only led the American League but shattered the previous league record of
 twelve (the National League record was twenty-four at the time). He also led
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 the league in slugging average, runs batted in, and fielding average (Reichler
 1985).

 The Red Sox, beset by financial problems and declining attendance, sold
 Ruth to the New York Yankees in 1920. The Yankees sought to capitalize on
 Ruth's ability as a power hitter, as well as a drawing card, by playing him in
 right field.

 Tables 3, 4, and 5 contain individual and team statistics for the Yankees for
 the 1920 to 1924 period. Clearly, Ruth had established himself as the premier
 power hitter in the major leagues. Yet, Ruth's record with the Red Sox sug-
 gests that he would have been effective as a pitcher as well. Is it possible that
 the Yankees would have been better off (i.e., the team's win ratio would have
 been greater) if he had been used as a pitcher? This would be true only if the
 pitcher whom Ruth would have replaced had a sufficiently poor won-loss rec-
 ord. It will be argued that because the Yankees had a fine pitching staff be-
 tween 1920 and 1924, the team made the right decision when it allowed Ruth
 to specialize as an outfielder.

 MEASURING INDIVIDUAL CONTRIBUTIONS TO TEAM SUCCESS

 Scully (1974) found that the contribution of a hitter (someone who plays a
 position other than pitcher) to a team's win ratio is best measured by his slug-

 TABLE 3

 Team Statistics for the New York Yankees, 1920-1924

 Wins Losses Finish Games behind

 1920 95 59 3rd 3
 1921 98 55 1st
 1922 94 60 1st
 1923 98 54 1st
 1924 92 62 2nd 2

 Source: Excerpted from The Baseball Encyclopedia @ 1969, 1985 by Macmillan
 Publishing Co., a division of Macmillan, Inc. Reprinted with permission.

 TABLE 4

 Yankee Hitting Statistics, 1920-1924

 Ruth Ratio: Ruth

 Team (total) Ruth/team (average)

 At bats 21,891 2,455 .112 491
 Home runs 516 235 .455 47

 Runs scored 3,657 723 .198 145
 Runs batted in 3,337 659 .197 132
 Total bases 9,919 1,908 .192 382
 Slugging average .453 .777 - .777
 Batting average .304 .370 - .370

 Source: Excerpted from The Baseball Encyclopedia @ 1969, 1985 by Macmillan
 Publishing Co., a division of Macmillan, Inc. Reprinted with permission.
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 TABLE 5

 Yankee Pitching Records, 1920-1924

 Ratio: Wins/
 Wins Losses decisions

 C. Mays (1920-1922) 66 44 .600
 B. Shawkey (1920-1924) 90 59 .604
 W. Hoyt (1921-1924) 73 47 .608
 J. Bush (1922-1924) 62 38 .620
 S. Jones (1922-1924) 43 27 .614
 H. Pennock (1923-1924) 40 15 .727
 J. Quinn (1920-1921) 26 17 .605
 R. Collins (1920-1921) 25 13 .658

 Total 425 260 .620

 Source: Excerpted from The Baseball Encyclopedia @ 1969, 1985 by Macmillan
 Publishing Co., a division of Macmillan, Inc. Reprinted with permission.

 ging average. A player's slugging average is computed by dividing his total
 bases by his total number of at bats. A player receives four bases for a home
 run, three for a triple, two for a double, and one for a single.
 Scully assumed that team performance is a linear summation of individual
 performances. Therefore, he measured the contribution of each hitter by his

 slugging average (SA1) multiplied by the ratio of his at bats (AB,) to total
 team at bats (AB TEAM). The team slugging average, then, is TEAM SA =
 SA, x (AB,/AB TEAM) + SA2 x (AB2/AB TEAM) + ...... + SA, x
 (AB,/AB TEAM). Scully found that a 1-point increase in TEAM SA would
 raise the team's win ratio by .92 points.3 If the same relationship between SA
 and winning percentage is assumed for the Yankees of 1920 to 1924, Ruth's
 contribution to team performance can be estimated.

 The Yankees' record between 1920 and 1924 was 477 wins and 290 losses,
 or a win ratio of .622 (see Table 3). Ruth's slugging average for 1920 to 1924
 was .777, and the team average was .453. Because he accounted for 11.2 per-
 cent of Yankee at bats, his estimated contribution to the team's win ratio was
 .112 x .777 x .092 = .080. This implies that the win ratio without Ruth
 would have been .542. In other words, the Yankees would have won about 61
 fewer games without Ruth as an outfielder/hitter (.622 - .080 = .542; .542
 x 767 total games played = 416 games won). For the computations made in
 this article, this net games won (NGW) was rounded to 60.

 If Ruth had pitched in the starting rotation and had not played in the out-
 field, he would have been replaced by someone else. To estimate the relative
 impact that Ruth would have had as a hitter and pitcher, one must first esti-
 mate the contribution of substitute players to the win ratio. I have assumed
 that Ruth's replacement as a hitter would have had a slugging average equal
 to the team average without Ruth. Because Ruth's total bases during the five
 years equaled 1,908 and his at bats were 2,455, the team at bats and total
 bases without Ruth were 19,436 and 8,011, respectively. Therefore, the
 team's slugging average without Ruth was .412, and the contribution of the
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 substitute hitter to the team's win ratio would be .412 x .112 x .92 = .042.

 This is equivalent to about 32 net games won.
 The opportunity cost of playing Ruth in the outfield was equal to the con-

 tribution he would have made to the team's won-loss record as a starting
 pitcher. A pitcher's net games won is defined as the difference between his
 wins and losses. Although Ruth did not pitch regularly for the Yankees, his
 record as a starting pitcher for the Red Sox will be used to estimate what his
 record could have been. Over the period considered, 1920 to 1924, it seems
 reasonable to assume that Ruth could have been as effective pitching for the
 Yankees as he had been with the Red Sox. Therefore, it is assumed that he
 would have averaged 30 decisions (wins plus losses) annually with the
 Yankees from 1920 to 1924 had he pitched full time, with an average annual
 record of 19.5 wins and 10.5 losses. This represents a win ratio of .650 (his ap-
 proximate career figure). Therefore, Ruth's net games won, or NGW, would
 have been 45 (total wins of 97.5 minus total losses of 52.5) for the 1920 to
 1924 period.

 The maximum number of net games won by Ruth as a pitcher plus the net
 games won by the substitute hitter would have equaled 77 (45 plus 32). Alter-
 natively, the Yankees win ratio would have been exactly the same if Ruth had
 specialized completely as a hitter and if a substitute pitcher would have ac-
 counted for 17 net games won (60 plus 17 = 77). Holding other things con-
 stant, then, the Yankees would have broken even if a substitute pitcher had
 won 17 more games than he lost over the five-year sample period.

 TRANSFORMATION CURVES FOR RUTH

 AND SUBSTITUTE PLAYERS

 The relationships between NGW for Ruth as a pitcher and hitter and NGW
 for his substitutes are shown by the use of transformation curves in Figure 1.
 The first quadrant of Figure 1 illustrates the transformation curve, AB, for
 Babe Ruth as a pitcher and hitter for the New York Yankees between 1920
 and 1924. If Ruth had specialized completely as a hitter, he would have had a
 total NGW (= RH) of 60. Alternatively, if he had specialized completely as a
 pitcher, his NGW (= RP) would have been 45. Therefore, the equation de-
 scribing AB is

 RH = 60 - 1.333 RP, (1)

 where

 RH = NGW for Ruth as a hitter

 RP = NGW for Ruth as a pitcher.

 The linear transformation curve assumes a constant tradeoff of net games
 won hitting and pitching, which is probably unrealistic. From point A, for ex-
 ample, if Ruth reduced his time spent hitting by one-sixth, RH would equal
 50 and RP would equal 7.5 (point E). Further reductions of 10 net games won
 hitting would result in the same 7.5 increase in net games won pitching. It is
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 FIGURE 1
 Transformation Curves for Babe Ruth and Substitute Hitter and Pitcher
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 likely that Ruth's effectiveness as a pitcher would have suffered if he had had
 to hit part time as well; this would imply a nonlinear relationship (AB would
 likely be convex from above), but such a relationship would be difficult to
 specify.4

 The third quadrant of Figure 1 contains a transformation curve, DC, for
 Ruth's substitute as a hitter (NGW = SH) and as a pitcher (NGW = SP).
 The linear equation describing DC is

 SP = 17 - 0.531 SH, (2)
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 where

 SP = NGW by substitute pitcher
 SH = NGW by substitute hitter.

 Since SH is estimated to be 32 if Ruth's substitute were to replace him in
 the outfield, one endpoint for this curve is located at D. The other endpoint,
 at C, represents the breakeven value of net games won by a substitute pitcher.
 That is, the net games won by the substitute pitcher plus the net games won
 by Ruth as a hitter when both specialize completely (17 plus 60) will equal the
 net games won if Ruth were to pitch full time plus the net games won by the
 substitute hitter (45 plus 32). In fact, the Yankees' manager would be indif-
 ferent between any distribution of Ruth's time since the total number of net
 games won would equal 77 at any set of corresponding points on AB and DC
 (see Table 6).

 The lines drawn in the second and fourth quadrants of Figure 1 indicate the
 tradeoffs between RP and SP (line BC) and RH and SH (line CD), respec-
 tively. These lines are described by equations (3) and (4):

 SP = 17 - 0.378 RP (3)
 SH = 32 - 0.533 RH. (4)

 If one assumes that the net games won by Ruth as a hitter and pitcher and
 the substitute hitter are unchanged, then Ruth's comparative advantage de-
 pends on the value of SP:

 1. If SP is less than 17, the vertical intercepts of lines BC and CD would
 move closer to the origin. Ruth would then have a comparative advantage as
 a pitcher because SP plus RH would be less than 77.
 2. If SP is greater than 17, the vertical intercepts of BC and CD would
 move away from the origin. Ruth would have a comparative advantage as a
 hitter because SP plus RH would be greater than 77.

 The record of the Yankees' starting pitchers for the 1920 to 1924 period
 was very strong (see Table 5). Even the third and fourth best pitchers had win
 ratios that exceeded the breakeven win ratio estimated above (.557). Allowing
 for the lower team win ratio that would result from removing Ruth's bat
 from the lineup, most or all of the pitchers' win ratios would still exceed .557.
 Therefore, the pitcher(s) that "replaced" Ruth in the starting rotation for the

 TABLE 6
 Total Number of Net Games Won

 Points on:

 AB DC RH + RP + SH + Sp = Total NGW

 A C 60 + 0 + 0 + 17 = 77
 B D 0 + 45 + 32 + 0 = 77
 E G 50 + 7.5 + 5.3 + 14.2 = 77
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 Yankees can be assumed to have a value for NGW (= SP) in excess of 17. It
 can be concluded that Ruth had a comparative advantage as a hitter during
 this period. However, if the record of the third or fourth best pitcher had
 been mediocre, Ruth could have had a comparative advantage as a pitcher.

 CONCLUSION

 It can be argued that the New York Yankees had a strong financial incen-
 tive to play Babe Ruth in the outfield. Although the Red Sox were never able
 to exploit his potential as a drawing card, the Yankees certainly did. In 1920,
 the team drew 1,289,422 fans to their home games; this was a new league rec-
 ord and exceeded the Yankees' previous best figure by over 380,000 (Creamer
 1974, 218). However, one can also argue that the Yankees' win ratio was
 maximized by allowing Ruth to specialized as a hitter/outfielder. It was not
 just Ruth's hitting skills, but the extraordinary performance of the Yankees'
 pitching staff (i.e., the opportunity cost of playing Ruth in the outfield was
 low) that determined his area of comparative advantage.

 NOTES

 1. What is referred to as the win ratio is sometimes inaccurately called a team's winning per-
 centage.

 2. Hitters listed in Table 2 are those who had at least one at bat per game, or twenty runs batted
 in per season (Reichler 1985, 105).

 3. Analysts will often claim that the presence of another skilled hitter in the batting lineup will
 help a good power hitter because it is more difficult for teams to pitch around two quality hit-
 ters than one. Such externalities are ruled out here.

 4. An anonymous referee pointed out the likelihood of a nonlinear relationship. However, the
 nature of this relationship is not critical to the main purpose of this article.
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