STUDY ON STARTING PITCHERS IN
PROFESSIONAL BASEBALL




160

Pitcher abuse point "3 (PAP"3 | -100]"3
<100 PAP~3=0)

Workload
Finesse/Power Groundball/Flyball
PAP"3
(earned run average, ERA) (run
allowed average, RA) (walk+hit/innings
pitched, WHIP) fielding-independent pitching (FIP)
defensive-independet ERA (DERA)
(hit/plate appearance, H/PA) (strike
out/plate appearance, SO/PA)
(base on balls/plate appearance, BB/PA)
ERA RA H/PA



PAP~3>3000
PAP"3 3000

PAPA3 ERA RA
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Abstract

Starting pitchers play a crucial role in the outcome of baseball games. Thowing too
many pitches, especialy in fatigued conditions, may have detrimental effects on their
future performance and may cause injury. The purpose of this research wasto
investigate the effect of accumulated pitcher abuse point"3 (PAP*3, [pitch count-100]"3,
if pitch count<100, then PAP*3=0) in the previous three games on the performance in
the following 3 games. The appropriate ways to use starting pitchers and the suitable
range of pitch counts were explored. The results revealed that irrespective of Workload,
Finesse/Power and Groundball/Flyball, as the accumulation of PAP'3 increases, the
number of games with poorer performance also increases. The earned run average (ERA)
rate and runs allowed average (RA) rate were the most significant. The rates of
walk+hit/innings pitched (WHIP), fielding-independent pitching (FIP),
defensive-independet ERA (DERA), hit/plate appearance (H/PA) and strike out/plate
appearance (SO/PA) were aso significant. Only the rate of base on ballg/plate
appearance (BB/PA) is not so significant. The increase in ERA and RA rates resulted
from the increase in H/PA rate. Irrespective of the type of starting pitchers, when
accumulated PAP*3>3000 in the previous three games, the number of games with
poorer performance was the highest. Therefore, this study suggested that the
accumulated amount of PAP*3 during three games may be kept under 3000, in order to
prevent the fatigue and maintain the performance in the following games. In addition,
future sport injury may be prevented.

Keywods. Starting pitcher, Pitches, PAP*3, ERA, RA
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100

Jazayerli
(1998) Pitcher Abuse Point (PAP)
100



Woolner (2002)

PAP73 PAP
PAP73
2001-2008
25 3
PAP73 ERA
WHIP FIP DERA RA H/PA

BB/PA SO/PA



BB Base on Balls

BB/PA

BFP Batters Faced by Pitcher
CG Complete Games

ER Earned Run

ERA Earned Run Average

FPA Faced Plate Appearances
GS Game Started

GO/AO groundball out/flyball out
HBP Hit By Pitch

H/PA

IBB Intentional Base on Balls
IP Innings Pitched

SO/BB

NP

P/IP

P/GS Pitches per Start

PA plate appearance

R Runs

SO Strikeouts



SO/PA
Walks plus Hits per Inning (WHIP)

WHIP = (Walks + Hits) / Innings pitched

Defense Independent Pitching Statistics (DIPS)
DIPS ERA (DERA) Voros McCracken

DIPS

(McCracken, 2005)
DERA play-by-play

Boyd Nation (2002)
~ 0.83xBFP +11.04x HR+1.98x BB -1.62x SO

0.244x (BFP — HR— BB) + 0.089x SO
BFP = (3x IP — SO)x0.966 + H + BB + SO

DERA

Fielding Independent Pitching (FIP)
FIP Tom Tango



3.2
FIP > ERA
FIP < ERA
(Tango, 2005)
13x HR+3x BB -2x O

FIP = +3.2
IP

Pitcher Abuse Points PAP

Jazayerli (1998) PAP 100
100 101 1 PA P
111 2 121 3
100
Woolner (2002) PAP
PAP"3 PAP = (Pitches - 100) ~ 3 100
PAP"3

PAP  PAP73

1876



1912 John Heydler

(earned runs)

(ERA) 1879
Buffalo Newspaper (Runs Batted In, RBI)
1891
1920 1914
George Moreland Balldom: The Britannica of
Baseball 1876-1913
3 4 8
1969 David Neft The Baseball Encyclopedia
Big Mac
17 19
(Schwarz, 2004) 1971 Bob
Davids 16

(The Society for American Baseball Research, SABR)
15 6,000

Bill James

1977 James 1977 Baseball
Abstract



Sports Information Center Elias Sports
Bureau James

Project Scoresheet

play-by-play (Schwarz, 2004)
play-by-play Retro Sheet
(http://www.retrosheet.org/) Project
Scoresheet Bill James Baseball Info
Solution
play-by-play
James 1988 Baseball Abstract
75%
Run Created Range Factor Win Shares Pythagorean

Winning Percentage

Bill James

Society for
American Baseball Research
“sabermetrics”
Baseball Prospectus (BP,
http://www.Baseball Prospectus.com/) 1996
sabermetrics (Schwarz,
2004) Equivalent
Average (EqA)



Points (PAP)

FIP

Pitcher Abuse

Runs Created

Scully (1974)

Player Marginal Revenue Products (MRP)

MRP
MRP
Net MRP
MRP
MRP
Net MRP
MRP
MRP
(2002)

Moneyball

MRP
Net MRP  15% MRP
20% Zimbalist (1994)

Maxcy

Lewis (2004)
Billy Beane



Johnson (2006)

Jazayerli (2004) 19
20
1910-1939
1910-1919 18.8%
1920-1929 11.8% 1930-1939
13.1% 1940 5% 1963-1968
40
1969
40
1969 Claude Osteen
Don Sutton Bill Singer 40
1974 1980

Cramer (1975)



1895-1904 1904-1955 1955-1973

1904 Boston Americans (

) St. Louis Cardinals ( )
154 148 146
1904-1911 88%
58% 1911
1946
(long reliever) (set-up
man) (closer)

mopup men

2006

10



Jazayerli (2004)

Jazayerli (2004)

Jazayerli 1998 Pitcher Abuse Point(PAP)
100 100
Woolner
(2002) PAP PAPA3 PAP =
(Pitches — 100 )”*3
100 100
PAP =0 100
130 115
8 105 216
Forman McCracken (2001) PAPM3
30%

Baseball Prospectus
Team of Expert (2006)
1

11



Jazayerli Woolner (2000) AAW (age-adjusted
workloads) = PAP * [ (38-age) / 6]/ GS

AAW 32 AAW
PAP/GS 26 AAW PAP/GS Jazayerli
Woolner 32
32
32 AAW
Jazayerli Woolner (2000) AAW
Pedro Martinez Randy Johnson
Workload
Woolner (2002) Workload Stress
Stress Stress = PAP/NP (NP: )
Stress
Prob(Injury)=0.06*L N (Stress) Prob(Injury) =
0.06*LN(PAP/NP) Stress

Baseball Prospectus Team of

Experts (2006)

12



Birnbaum (2001)

ERA

Albert (2006)

(SO/PA)
BABIP (Batting Average on Balls In
Play)
BABIP (Cramer, 2003)
Davenport (2005) BABIP

BABIP

13



BABIP
BABIP
Click (2004) 1991-2003
(K/9)
0.5627 (GO/A0Q)
R*> 0.1091 WHIP
0.1410

WHIP

2007

9 (SO/9) 9 (BB/9)

BABIP

FIP

park factor

14

0.5591

R2

FIP
RZ



park factor 100
(neutral park factor) park factor
110
10% park factor 85
15%
park factor

park factor

ESPN 2001 park factor

F_ (HomeRS + HomeRA) / HomeG

"~ (RoadRS+ RoadRA) / RoadG
HomeRS HomeRA RoadRS

RoadRA HomeG RoadG

15



2001-2008
25 3

Baseball Statistics and
Analysis FanGraphs Baseball (http://www.fangraphs.com/)

ESPN (http://sports.espn.go.com/mlb/index)

1. (workload)
2007
96 101 105 112.5
2008
96 99.5 103 110 2007 2008

96 100 105 110
Workload 1
< 97 Workload 2

16



97-100 Workload 3 101-105
Workload 4 > 105
2. Finesse and power pitcher:
ESPN
(http://sports.espn.go.com/mlb/stats/parkfactor)

Finesse pitcher (BB+SO)/IP < 0.93
Power pitcher (BB+SO)/IP > 1.13 Average FP
pitcher (BB+SO)/IP 0.93 1.13

3. Groundball and flyball pitcher:
ESPN
(http://sports.espn.go.com/mlb/stats/parkfactor)

Gourndball pitcher groundball out/flyball out
>1.5 Flyball pitcher groundball out/flyball out
<1.0 Average GF pitcher groundball out/flyball
out 1.0 1.5

PAP"3
Woolner (2002) PAP"3 PAP N 3 =
( - 100) ~ 3 100 PAP ™ 3
=0 PAP ™3 100
100

PAPA3

17



PAPA3

PAPA3 L 3 , .
3 > PAPA3 4
100
PAPA3 0(PAPA3 -1)
101 105 PAPA3 1-375
(PAPA3 =2) 106 110
PAPA3 376-3000(PAP"3
=3) 110 PAPA3
3000 (PAP73 -4)
PAPA3
1. ERA=ER x 9/ IP
2. WHIP = (Walks + Hits) / Innings pitched
3. ppo13xHR+3xBB-2xS0
4. pera_ 083% BFP+1104x HR +198x BB -162x SO

0.244x (BFP — HR— BB) + 0.089x SO
BFP = (3x IP— S0)x0.966+ H + BB + SO

.RA =R x99/ IP 9
H/PA

BB/PA

. SO/PA

0o N o O

= [( ; )/
] x 100% 5 )

18



<0 >0 SO/PA

>0 <0
EXCEL 2003 SPSS for Windows 12.0
PAP73
PAP73 ERA WHIP FIP DERA
RA H/PA BB/PA SO/PA

p <0.05

19



PAP

PAP PAP
PAP A= ( -100) PAP~2 = (
-100)"2 PAPMN = ( -100)"4 2008
( 2 3
4 5) PAP
Workload 1
PAPMN1 RA PAP"2 WHIP
H/PA PAP"3 PAPMN H/PA
Workload 2 PAP*1 PAP~2 PAPAM3 PAPM4 ERA
WHIP RA H/PA
PA PM2 FIP DERA Workload
3 PAP*1 PAP~2 PAP"3  PAP"4
H/PA BB/PA
Workload 4 PAPM"1 PAP"2 PAP"3
PAPMN ERA WHIP RA H/PA
PAP/3
(Woolner, 2002) PAP"3
2001 2008 ERA (  6)

20



WHIP ( 7)) FIP ( 8) DERA ( 9) RA
(  10) H/PA 11) BBI/PA ( 12) SO/PA
( 13) 10 90
100
2001 2008
Workload
PAP”3 Workload
2001-2008 Workload
( 14) Workload 1 ERA WHIP
FIP DERA H/PA SO/PA
p<0.001 BB/PA p=0.004
Workload 2 WHIP FIP
DERA RA H/PA SO/PA p<0.001
BB/PA Workload 3 ERA
WHIP FIP DERA RA H/PA
SO/PA p<0.001 BB/PA
Workload 4 ERA RA p<0.001
SO/PA p<0.01 WHIP
FIP DERA H/PA p<0.05
BB/PA Workload 1 Workload
4 BB/PA
ERA RA 4 p<0.001

21



ERA

2001-2008 PAP/3
ERA ( 15 2)
Workload 1 PAP”3 0
<0 58.45% PAP"3 1-375
376-3000 <0 48%
PAP"3 >3000 <0
36.15% Workload 2 PAP"3
0 <0 57.97%
PAP"3 1-375 <0
55.14% PAP"3 376-3000
<0 47.45% PAP"3
>3000 <0
41.85% Workload 3 PAP"3 0
<0 67.30% PAP"3
1-375 <0
54.60% PAP"3 376-3000
<0 >0
50% PAP"3 >3000
<0 43.78% Workload 4 PAP"3
0 <0 66.18%
PAP"3 1-375 <0
60.99% PAP"3 376-3000
<0 54.90% PAP"3
>3000 <0

47.20%

22



WHIP

Workload 1 Workload 4
PAP"3 <0
>0 Workload 4
<0 PAP"3
0 >0
PAPA3 4
WHIP ( 16 3) Workload 1
PAP"3 0 <0
55.57% PAP"3 1-375
<0 46.51% PAP"3 376-3000
<0 51.39%
PAP"3 >3000 <0
42.75% Workload 2 PAP"3 0
<0 56.31% PAP"3
1-375 <0
53.25% PAP"3 376-3000
<0 48.86% PAP"3
>3000 <0 44.88%
Workload 3 PAP"3 0
<0 63.17% PAP"3
1-375 376-3000 <0
50% PAP"3 >3000
<0 48.06% Workload 4 PAP"3
0 <0 52.94%
PAP"3 1-375 <0

23



59.02% PAP"3 376-3000
<0 52.49% PAP"3
>3000 <0
48.97%
FIP
ERA Workload 1 Workload 4
PAP/M3 <0
>0
<0 PAP"3 0
>0
PAP"3 4
FIP ( 17 4) Workload 1 PAP"3
0 <0 55.49%
PAP"3 1-375 <0
50%
PAP"3 376-3000 <0
45.68% PAP/3 >3000
<0 43% Workload 2
PAP"3 0 <0
55.81% PAP"3 1-375
<0 51.83% PAP"3
376-3000 <0 48%
PAP"3 >3000 <0
42.14% Workload 3 PAP"3
0 <0 63.49%
PAP"3 1-375 <0

24



52.59% PAP"3 376-3000
<0 49.32% PAP"3
>3000 <0
45.09% Workload 4 PAP"3 0
<0 57.35% PAP"3
1-375 <0
56.83% PAP"3 376-3000
<0 53.65% PAP"3
>3000 <0 48.48%
DERA
ERA FIP Workload 1
Workload 4 PAP"3
<0 >0
<0 PAP"3
0 >0
PAP"3 4
DERA ( 18 5) Workload 1
PAP"3 0 <0
55.33% PAP"3 1-375
<0 49.22% PAP"3
376-3000 <0 45.82%
PAP"3 >3000 <0
43.26% Workload 2 PAP"3
<0
4% PAP"3 0
55.81% PAP"3 1-375 51.24%

25



PAP~3 376-3000 47.56%
PAP"3 >3000 43.29% Workload 3
PAP"3 0 <0
63.49% PAP"3 1-375
<0 53.43% PAP"3
376-3000 <0 48.69%
PAP"3 >3000 <0
45.25% Workload 4 PAP"3
0 <0 58.82% PAP~3
1-375 <0
56.83% PAP"3 376-3000
<0 53.36% PAP"3
>3000 <0 48.78%
RA
ERA FIP DERA
Workload 1 Workload 4 PA P73
<0
>0 <0
PAP"M3 0
>0 PAP"3 4
RA ( 19 6) Workload 1
PAP"3 0 <0
58.73% PAP"3 1-375 376-3000
<0 46% PAP"3
>3000 <0

26



37.34% Workload 2 PAP"3 0
<0 58.14% PAP"3
1-375 <0
54.55% PAP"3 376-3000
<0 46.97% PAP"3
>3000 <0 42.57%
Workload 3 PAP"3 0
<0 69.52% PAP"3
1-375 <0 55.95%
PAP"3 376-3000
<0 48.22% PAP"3 >3000
<0 43.97% Workload
4 PAP/M3 0
<0 61.76% PAP/~3 1-375
<0 59.89% PAP~3
376-3000 <0
55.78% PAP"3 >3000
<0 47.01%
H/PA
WHIP Workload 1 Workload 4
PAP"3 <0
>0
Workload 4 <0
PAP"3 0
>0 PAP"3

27



H/PA ( 20 7) Workload 1 PAP"3
0 <0 57.64%
PAP"3 1-375 <0
48.16% PAP"3 376-3000
<0 45.26% PAP"3
>3000 <0
40.46% Workload 2 PAP"3 0
<0 57.81% PAP"3
1-375 <0 52.18%
PAP"3 376-3000
<0 48.21% PAP"3 >3000
<0 42.14% Workload 3
PAP"3
<0 62.86% PAP~3 1-375
<0 51.85% PAP"3
376-3000
49.50% PAP"3 >3000
<0 44.92% Workload 4
PAP"3 0 <0
57.35% PAP"3 1-375
<0 59.02% PAP"3 376-3000
<0 >0
50% PAP"3 >3000
<0 48.82%
BB/PA
Workload 1 Workload 4

28



<0 >0
PAP"3
BB/PA ( 21 8) Workload 1
PAP"3 0 <0
50.53% PAP"3 1-375
<0 47.73% PAP"3 376-3000
<0 56.04%
PAP"3 >3000 <0
54.12% Workload 2 PAP"3
0 49.75%
PAP"3 1-375 376-3000 >3000
51% Workload 3
PAP"3 0 <0
51.12% PAP"3 1-375
<0 49.11% PAP"3
376-3000 <0
50.38% PAP"3 >3000
<0 52.30% Workload 4 PAP~3
0 <0 52.94%
PAP"3 1-375 <0
46.63% PAP"3 376-3000
<0 48.75%
PAP"3 >3000 <0
51.40%

SO/PA



Workload 1

WHIP H/PA
Workload 4 PAP"3
>0 <0
Workload 4
>0 PAP"3 0
<0 PAP"3
4
SO/PA ( 22 Workload 1
PAP"3 0 >0
53.49% PAP"3 1-375
>0 <0 50%
PAP"3 376-3000 >3000
>0 42% Workload 2
PAP"3 0 >0
56.64% PAP"3 1-375
>0 52.66% PAP"3 376-3000
>3000 >0 44%
Workload 3 PAPM3 0
>0 62.22% PAP~3
1-375 >0 55.37%
PAP~3 376-3000
>0 <0 50%
PAP"3 >3000 >0
46.81% Workload 4 PAP"3
0 >0 51.47%
PAP"3 1-375 >0

30



60.66%
>0
>3000
48.14%
2001
25 26 27
ERA
H/PA

BB/PA

Finesse/Power
PAP/3
2001-2008
FP
ERA
H/PA
BB/PA
FIP

Power

RA

DERA
p<0.001
BB/PA
Average FP
ERA
H/PA SO/PA
ERA

2001-2008

PAP73

2008
28

376-3000
52.49%
>0

( 23
29 30)

RA

Finesse/Power
Finesse Power
( 31)
WHIP
SO/PA

Finesse
FIP
p<0.001
Average FP
RA H/PA

WHIP

PAP73

24

Workload

Average

DERA

ERA
SO/PA

p=0.008

Finesse Power

BB/PA

FIP DERA

p<0.001

PAP73

31

RA



ERA
Finesse PAP~3
<0 57.57%
<0
376-3000
48.12% PAP"3
<0 42.77%
PAP"3 0
68.15% PA P/ 3
<0
>3000
44.39% Average FP
0 <0
PAP"3 1-375
53.89% PAPN3
<0
50% PAP"3
<0 45.71%
WHIP
ERA
<0
>0
PAP"3 0
>0
WHIP ( 33 11)

32

( 32 10)
0
PA PA3 1-375
52.81% PAP"3
<0
>3000
Power
<0
1-375 376-3000
51% PAP"3
<0
PAPA3
59.76%
<0
376-3000
>0
>3000
PA P73
<0
PAPA3 4
Finesse



PAP"3 0 <0
56.07% PAP"3 1-375 376-3000
<0 49% PAP"3
>3000 <0
45.26% Power PAP~3 0
<0 60.12% PAP~3
1-375 <0
50.28% PAP"3 376-3000
<0 51.54% PAP"3
>3000 <0
47.68% Average FP PAP"3 0
<0 56.34%
PAP"3 1-375 76-3000 >3000
<0 50%
FIP
ERA WHIP
PAP/3 <0
>0
<0 PAP"3 0
>0 PAP"3
4
FIP ( 34 12) Finesse PAP~3
0 <0 55.19%
PAP/3 1-375 <0
>0 50% PAP"3
376-3000 <0

33



48.23% PAP"3 >3000

<0 44.59% Power
PAP"3 0 <0
60.12% PAP"3 1-375
<0 53.29% PAP"3 376-3000
<0 51.18%
PAP"3 >3000 <0
46.22% Average FP PAP/~3 0
<0 58.01%
PAP"3 1-375 <0
51.49% PAP"3 376-3000
<0 48.34% PAP"3
>3000 <0 46.41.%
DERA
ERA WHIP FIP
PAP"3 <0
>0
<0 PAP"3 0
>0
PAPA3 4
DERA ( 35 13) Finesse
PAPA3 0 <0
54.95% PAPA3 1-375
<0 51.14% PAPA3 376-3000
<0 48.09%
PAPA”3 >3000 <0



45.35% Power PAP"3
0 <0 60.12% PAP"3
1-375 <0
52.37% PAP~3 376-3000
<0 50.54% PAP"3
>3000 <0 46.76%
Average FP PAP/M3 0
<0 58.31% PAP"3
1-375 <0
51.84% PAP~3 376-3000 >3000
<0 46%
RA
PAP"3
<0 >0
<0 PAP"3
0 >0
PAP~3 4
RA ( 36 14) Finesse PAP"3
0 <0 57.60%
PAP~3 1-375 <0
53.38% PAP"3 376-3000
<0 46.85% PAP~3
>3000 <0
43.80% Power PAP/3 0
<0 67.56% PAP"3

1-375

35



52.77% PAP"3 376-3000
<0 50.82% PAP/3
>3000 <0 43.24%
Average FP PAP"3 0
<0 61.27% PAP"3
1-375 <0
52.87% PAP"3 376-3000
<0 >0 50%
PAP"3 >3000
<0 46.12%
H/PA
PAP"3
<0 >0
<0 PAP/”3
0 Average FP
Finesse Power >0
PAP/3 4
H/PA ( 37 15) Finesse PAP"3
0 <0 57.04%
PAP"3 1-375 <0
51.59% PAP"3 376-3000
<0 49.60%
PAP"3 >3000 <0
42.81% Power PAP"3 0
<0 63.69% PAP~3
1-375 <0

36



52.37% PAP"3 376-3000
<0 49.91% PAP"3
>3000 <0 46.16%
Average FP PAP"3 0
<0 58.31% PAP"3
1-375 <0
>0 50% PAP"3 376-3000
46.81%
PAP”3 >3000 <0
47.23%
BB/PA
<0
>0
PAP/3
BB/PA ( 38 16) Finesse
PAP/3 0
51.41% PAPA3 1-375
<0 47.87% PAP"3 376-3000
>3000 <0 51.71%
52.78% Power PAP"3 0
<0 48.81% PAP~3
1-375 376-3000 >3000
<0 50% Average FP
PAP"3 0 1-375 <0
49% PAP"3 376-3000

37



<0
PAPM3 >3000
52.37%
SO/PA
PAP"3
>0

>0

PAPA3
SO/PA (39
PAPA3 0

55.20% PAP"3

>0 53.49%

376-3000
46%

>3000
Power
>0
1-375
55.90% PAP"3
>0 49%
>0
PAPA3
>0 56.34%
>0
376-3000
PA P73
>0 47.23%

49.17%

17)

51.82%

<0
<0
PA P73
<0
Finesse
>0
1-375
PAPA3
>0
PAP"3 0
58.33% PAP"3
>0
376-3000
PAP/M3 >3000
46% Average FP
0
PAP"3 1-375
51.58% PAP"3
>0
>3000



2001 2008 ( 40 41
42 43 44 45 46 47)
Finesse Power Average FP
ERA
RA
BB/PA

Groundball/Flyball

PAP"3 Groundball/Flyball
2001-2008 Groundball Flyball
Average GF (  48)
Finesse ERA WHIP FIP DERA
RA H/PA SO/PA p<0.001
BB/PA p=0.023 Flyball
ERA WHIP FIP DERA RA
H/PA p<0.001 BB/PA
SO/PA Average FP ERA FIP
DERA RA H/PA SO/PA
p<0.001 WHIP p=0.003
BB/PA Groundball Flyball
Average GF BB/PA
ERA FIP DERA RA
H/PA p<0.001
ERA
2001-2008 PAP~3
ERA 49 18)

39



Groundball PAPA3 0

<0 58.51% PAP"3
1-375 376-3000 <0
51% PAP"3 >3000
<0 41.63% Flyball
PAP"3 0 <0
63.79% PAP/M3 1-375
<0 54.62% PAP~3
376-3000 <0
>0 50% PAP"3 >3000
<0 44.66% Average
GF PAP/3 0
<0 59.07% PAP/M3 1-375
<0 53.71% PAP"3
376-3000 <0
48.73% PAP"3 >3000
<0 45.20%
WHIP
ERA PAP"3
<0
>0 <0
PAP"3 0
>0 PAP"3
4
WHIP ( 50 19) Groundball
PAP"3 0 <0



56.33% PAP"3 1-375
<0 48.46% PAP"3
376-3000 <0 52.04%
PAP"3 >3000 <0
45.11% Flyball PAP"3
0 <0 62.47%
PAP"3 1-375 376-3000
<0 50% PAP"3 >3000
<0 47.41% Average GF
PAP/"3 0
<0 54.86% PAP"3 1-375
<0 51.31% PAP"3
376-3000 >3000 <0
48%
FIP
PAP"3
<0 >0
<0 PAP"3
0 >0
PAP/3 4
FIP ( 51 20) Groundball
PAP"3 0 <0
54.40% PAP"3 1-375 376-3000
<0 48% PAP"3
>3000 <0
43.66% Flyball PAP~3 0

41



1-375
53.91%
<0
>3000
Average GF
<0
1-375
PA P73
<0
>3000
46.78.%
DERA

<0

DERA (
PAPA3
543.95%

>3000

43.76% Flyball

1-375

<0 57.11% PAP"3
<0
PAP"3 376-3000
49.20% PAP"3
<0 45.96%
PAP~3 0
58.02% PAPA3
<0 52.22%
376-3000
>0 50% PAP"3
<0
PAP”3
>0
<0 PAP/3
>0
PAP"3 4
52 21) Groundball
0 <0
PAP"3 1-375 376-3000
<0 48% PAPA3
<0
PAP/3 0
<0 57.11% PAP/3

<0

42



54.21% PAP"3 376-3000
<0 48.50% PAP"3
>3000 <0 46.32%
Average FP PAP"3 0
<0 58.19% PAP"3
1-375 <0
52.10% PAP"3 376-3000
<0 49.39% PAP"3 >3000
<0 47.24%
RA
PAP"3
<0 >0
<0
PAP"3 0 >0
PAP"3 4
RA ( 53 22) Groundball
PAP"3 0 <0
59.46% PAP"3 1-375 376-3000
<0 50% PAP"M3
>3000 <0
42.62% Flyball PAP~3 0
<0 63.32% PAP"3
1-375 <0
54.77% PAP"3 376-3000
<0 >0 50%
PAP"3 >3000



<0 43.84% Average GF

PAP"3 0 <0
59.42% PAP"3 1-375
<0 53.17% PAP"3
376-3000 <0 47.87%
PAP"3 >3000 <0
45.61%
H/PA
PAP"3
<0
>0 <0
PAP"3 0
>0 PAP"3 4
H/PA ( 54 23) Groundball
PAP"3 0 <0
56.93% PAP"3 1-375
<0 48.35% PAP"3
376-3000 <0 49.53%
PAP"3 >3000 <0
43.85% Flyball PAP"3
0 <0 61.31%
PAP"3 1-375 <0
52.99% PAP"3 376-3000
<0 47.50% PAP/M3
>3000 <0



45.88% Average GF PAP/M3 0
<0 58.19% PAP"3
1-375 <0
51.86% PAP"3 376-3000
<0 48.84% PAP"3
>3000 <0 46.50%
BB/PA
<0
>0
PAP"3
BB/PA ( 55 24) Groundball
PAP"3 0 <0
51.62% PAP"3 1-375
<0 48.45% PAP"3
376-3000 <0 55.73%
PAP"3 >3000 <0
52.14% Flyball PAP/3
0 <0 53.86%
PAP"3 1-375 <0
49.53% PAP"3 376-3000
>3000 <0 51% Average
GF PAP"3 0 1-375 376-3000
<0 49%
PAP"3 >3000 <0

52.37%
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SO/PA

PAP"3
>0 <0
>0
PAP"3 0
<0 PAP"3 4
SO/PA ( 56 25) Groundball
PAP"3 0 >0
56.87% PAP"3 1-375
>0 52.25% PAP"3
376-3000 >0 48.59%
PAP"3 >3000 >0
45.01% Flyball PAP/M3
0 >0 53.15%
PAP"3 1-375 >0
51.16% PAP"3 376-3000
>3000 >0 47% Average
GF PAP"3 0
>0 56.58% PAP/~3 1-375
>0 54.47%
PAP"3 376-3000 >0
48.73% PAPA3 >3000
>0 46.78%
2001 2008 ( 57 58
59 60 61 62 63 64) Groundball
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Flyball Average GF

BB/PA
ERA RA H/PA
PAPA3 1( 0)
<0 >0
PA P~ 3 4( >3000)
>0
PAP"3 2 1-375
3 376-3000
<0 >0
BB/PA
PAP"3 4 >3000
<0
>0 PAP~3
PA P73
PAPA3 65
ERA Workload 1 Workload 2 Workload
3 Power 4 2
1 Workload 4 Finesse 4

1 Average FP Average GF
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3 4 1 2 Groundball

4 2 3 1 Flyball
3 4 1
WHIP Workload 3 Finesse Power Average FP
Flyball AverageGF 2 3 4
1 Workload 1 Groundball 2 4
1 Workload 2 4
2 1
FIP DERA Workload 1
Workload 3 Average FP Average GF 4
2 1 Finesse Power
2 3 4 1 Groundball
4 1 2 3 Workload 2
Flyball 3 4 1
RA Workload 1 Workload 4 Flyball
4 1 Workload 3 Finesse
Power 4 2
1 Workload 2 Averager GF 3 4
1 2 Averager FP 3 4
2 1 Groundball
4 2 3 1
H/PA Workload 1 Workload 2 Workload 3
Finesse Flyball 4
2 1 Power Average FP Groundball
2 3 4 1 Average GF
3 4 2 1



BB/PA Workload 1 1 2

3 4 Workload 3 2
1 4 Finesse 2
3 4 Groundball 2
3 Average GF 1 2
4
SO/PA Workload 2 Workload 3 Groundball
1 3
4 Finesse Average GF 1
2 3 4 Workload 1 Flyball
1 3 4 Workload 4
2 4 Power 1 2
3 4 Average FP 1
2 3 4
66 26
Workload 1 Finesse 61% Workload 2
Workload 3 Average FP 40% Workload
4 Power 55% Groundball/Flyball
Workload Average GF
50%
Finesse Workload 1 47% Power
Workload 3 Workload 4 35% Average
FP Workload 3 37% Groundball

Workload 1 34% Flyball Average GF
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Workload 3 30%

Finesse Power Average FP

Average GF 47%
Groundball Finesse 48% Flyball Power
40% Average GF Average FP 38%
Woolner (2002) PAP"3
PAP
PAP PAP = (
-100)"2 100 90 110
PAP PAP
PAP"3 PAP~3
(Woolner, 2002) 100 100
PAP"3
PAP"3
PAP~3 4 PAP~3>3000
>0

Workload 4 3
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3000

Workload

PAP73

H/PA
WHIP
WHIP
DERA SO/PA

(Bradbury, 2007)

PAPA3

110 ERA RA

ERA RA

PAPA3
H/PA
PAP~3
BB/PA

H/PA FIP

BB/PA
PAP~3
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Finesse/Power Groundball/Flyball

ERA WHIP FIP DERA RA
H/PA SO/PA BB/PA

Finesse/Power
(Bradbury, 2007)
Finesse/Power

Groundball/Flyball

Groundball/Flyball

PAP"3
PAP"3
PAP"3 1 PAP”3 0
PAP"3 4 PAP"3 >3000
PAP"3 1 PAP~3 0
PAP"3 4 PAP"3 >3000
PAP"3
PAP"3 2 PAP"3 1-375
PAP"3 3 PAP"3 376-3000
PAP"3 1 PAP"3

0 PAP"3 4 PAP"3 >3000
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PA P73

PAPA3 0
PAP73
PAPA3  >3000
PAPA3
PAP73
PAP~3 1
PAPA3 0 PAP73
2 PAPA3  1-375
PAP73 2
PAPA3  1-375 PAPA3 3 PAPA3
376-3000 PAPA3
4 PAPA3  >3000
PAP73 4 PAPA3  >3000
PAP73 4 PAPA3  >3000
110 PAPA3
105 110
115 110 PAP~3

4500 PAP"3
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Workload 1 PAP"N3

3
PAP"3
Workload 3 BB/PA
SO/PA
PAP"3 1 PAP"3 0
PAP"3 2 PAP"3 1-375
10% PAP"3
Workload 3
Workload 4 PAP"3 4 PAP"3
>3000 4
PAP"3
Park Factor
Finesse
Greg Maddux Brad Radke Power
A.J. Burnett Jake Peavy Roger Clemens
Groundball Greg Maddux Cory
Lidle Brandon Webb Derek Lowe Flyball
Eric Milton Jarrod Washburn Workload
1 Greg Maddux Josh Fogg



Workload 3 Brandon Webb
Johan Santana Workload 4

Burnett C.C. Sabathia Roger Clemens

2008

Maddux
2008
11 2007
10 15

60%

2008
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A.Jd.

2001
Greg



ERA
PAPA3
ERA
RA H/PA
PAPA3 4
PAPA3
PAPA3 0

70%

PAP73

RA PAP"3

WHIP FIP DERA

BB/PA SO/PA

PAP~3>3000
Workload 4

PAP73

PAPA3 1
50%
PAP~3 4
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PAP73



>3000 PAP"3
50% 35%
PAP"3 3000

PAPA3

PAP
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1 (Pitcher Abuse Point, Five Risk Factor Categories)

%
%

I 0-100 0.47 1.10
I 101-109 1.62 1.13
[l 110-121 231 -111
v 122-132 2.95 -2.01
Vv 133+ 4.08 -3.82

Baseball Prospectus Team of Experts (2006)
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2 PAP
p (2008 )
Workload 1 Workload2 Workload3 Workload 4
<97 97-100 101-105 > 105
ERA 0.328 0.002** <0.001***  <0.001***
WHIP 0.111 0.001** <0.001*** 0.005**
FIP 0.656 0.194 <0.001*** 0.355
DERA 0.446 0.174 <0.001*** 0.219
RA 0.046* 0.003** <0.001***  <0.001***
H/PA 0.139 0.025* 0.010* 0.007**
BB/PA 0.867 0.346 0.047* 0.421
SO/PA 0.194 0.051 <0.001*** 0.045*
* p<0.05, **p < 0.01, ***p < 0.001
PAP= ( -100) <100 PAP=0

63



3 PAP"2
p (2008 )
Workload 1 Workload2 Workload3 Workload 4
<97 97-100 101-105 > 105
ERA 0.258 0.004** <0.001***  <0.001***
WHIP 0.024* 0.006** <0.001*** 0.016*
FIP 0.403 0.038* <0.001*** 0.637
DERA 0.609 0.022* <0.001*** 0.417
RA 0.056 0.013* <0.001*** 0.002**
H/PA 0.018* 0.039* 0.002** 0.008**
BB/PA 0.568 0.250 0.032* 0.454
SO/PA 0.114 0.090 <0.001*** 0.133

* p<0.05, **p < 0.0, ***p < 0.001

PAPA2= (

<100 PAPN2=0



4 PAPA3
p (2008 )

Workload 1 Workload2 Workload3 Workload 4

<97 97-100 101-105 > 105

ERA 0.233 0.004** <0.001***  <0.001***
WHIP 0.064 0.009** <0.001*** 0.011*
FIP 0.350 0.075 <0.001*** 0.274
DERA 0.474 0.975 <0.001*** 0.159
RA 0.057 0.021* <0.001*** 0.010*
H/PA 0.013* 0.023* 0.001** 0.014*
BB/PA 0.612 0.228 0.027* 0.628
SO/PA 0.137 0.109 <0.001*** 0.163

* p<0.05, **p < 0.0, ***p < 0.001
PAP3= ( -100)"3 <100  PAP'3=0
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5 PAPM
p (2008 )
Workload 1 Workload2 Workload3 Workload 4
<97 97-100 101-105 > 105
ERA 0.233 0.003** <0.001*** 0.001**
WHIP 0.064 0.009** <0.001*** 0.014*
FIP 0.350 0.140 <0.001*** 0.289
DERA 0.474 0.139 <0.001*** 0.179
RA 0.057 0.019* <0.001*** 0.015*
H/PA 0.013* 0.024* 0.001** 0.011*
BB/PA 0.612 0.380 0.041* 0.543
SO/PA 0.137 0.091 0.001** 0.139
* p<0.05, **p < 0.01, ***p < 0.001
PAPM= ( -100)"4 <100 PAP4=0
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2001-2008

ERA

10

20

30 40

50

60

70

80

90 100

2001

2002

2003

2004

2005

2006

2007

2008

Mean
SD

-61.54

-64.59

-62.75

-61.56

-61.81

-60.75

-61.35

-61.19

-61.95
121

-46.03

-49.22

-46.05

-46.60

-47.09

-42.86

-46.07

-46.13

-46.26
1.74

-29.66 -16.92

-35.06 -19.26

-32.02 -16.06

-33.62 -18.03

-33.27 -16.66

-28.92 -15.01

-31.81 -17.13

-32.02 -15.74

-32.05 -16.85
202 134

0.00

-1.75

0.00

0.00

0.77

0.21

0.95

1.58

0.22
0.98

20.79

19.45

20.09

20.00

23.97

19.43

22.22

22.90

21.11
1.72

46.62

52.31

50.00

47.80

50.00

48.48

50.59

50.00

49.47
1.78

84.63

97.27

91.00

86.71

89.35

84.64

88.54

87.86

88.75
4.09

148.02 2081.32

188.97 2300.00

170.81 1307.50

152.20 1977.32

171.26 2819.71

155.26 1180.72

163.10 1545.69

161.31 1255.33

163.87 1808.45
13.10 583.98
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7 2001-2008 WHIP
10 20 30 40 50 60 70 80 90 100
2001
-36.50 -26.59 -17.75 -864 000 1034 2130 3516 58.47 286.66
2002
-36.33 -26.49 -1757 -853 -085 800 2086 36.61 60.04 206.14
2003
-36.55 -2581 -16.65 -9.06 031 10.73 21.15 3571 58.71 190.23
2004
-36.67 -26.17 -1751 -937 -092 9.02 2002 3528 58.03 260.62
2005
-36.33 -25.80 -17.39 -844 028 10.02 2221 37.55 60.66 249.74
2006
-37.40 -26.48 -16.82 -811 124 1186 2338 3759 6155 284.62
2007
-36.08 -25.62 -16.88 -8.15 000 922 2181 3565 60.96 270.86
2008
-35.88 -25.00 -16.67 -829 047 10.18 2160 3492 58.09 274.94
Mean -36.46 -26.00 -17.16 -857 0.07 992 2154 36.06 59.56 252.98
SO 045 054 04 044 070 117 099 106 140 36.13
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2001-2008

FIP

10

20

30

40

50

60

70

80

90

100

2001

2002

2003

2004

2005

2006

2007

2008

Mean
SD

-43.08

-40.62

-40.97

-43.00

-41.39

-42.93

-42.76

-41.88

-42.08
0.99

-30.45

-28.96

-30.08

-31.49

-29.20

-30.39

-29.66

-29.98

-30.03
0.79

-20.57

-19.57

-19.14

-20.22

-19.02

-20.00

-20.35

-20.19

-19.88
0.58

-10.65

-10.17

-8.91

-10.57

-9.62

-10.45

-10.78

-10.15

-10.16

0.62

1.29

-0.31

0.40

-0.85

0.82

1.33

-0.20

-1.07

0.18
0.93

13.19

11.05

10.93

10.84

11.48

11.26

12.50

10.93

11.52
0.86

27.70

24.58

24.78

2541

25.10

2454

26.61

23.85

25.32
1.25

45.10

42.01

39.47

4441

43.61

43.18

46.73

43.12

43.46
2.16

71.99

70.14

69.95

74.11

74.82

75.72

79.27

73.53

73.69
3.08

526.97

664.45

393.05

695.10

401.38

373.80

405.43

285.95

468.27
146.20
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2001-2008 DERA

10

20 30

40

50

60

70

80

90

100

2001

2002

2003

2004

2005

2006

2007

2008

Mean
SD

-39.68

-37.80

-37.98

-39.74

-37.73

-39.35

-39.62

-38.52

-38.80
0.89

-28.00 -18.30

-26.54 -17.67

-27.86 -17.68

-28.89 -18.56

-27.05 -17.29

-28.26 -18.16

-26.69 -18.30

-27.18 -18.62

-27.56 -18.07
083 047

-9.75

-9.12

-8.63

-9.75

-8.63

-9.18

-9.75

-9.42

-0.28
0.47

1.36

-0.69

0.28

-0.80

0.28

1.04

-0.10

-0.91

0.06
0.85

12.10

9.65

9.47

9.73

10.71

10.57

11.00

9.59

10.35
0.92

24.19

22.47

21.82

22.12

22.33

22.25

23.03

21.13

22.42
0.90

39.80

37.08

35.58

38.91

38.66

38.52

40.13

38.52

38.40
1.46

62.82

62.39

61.74

63.45

64.67

66.98

67.29

64.91

64.28
2.06

316.24

525.09

282.81

440.27

288.40

263.54

266.97

244.37

328.46
100.05
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2001-2008

RA

10

20

30 40

50

60

70

80

90 100

2001

2002

2003

2004

2005

2006

2007

2008

Mean
SD

-60.29

-62.92

-61.53

-59.83

-60.70

-59.56

-50.41

-60.17

-60.55
1.17

-43.54

-48.66

-46.63

-45.61

-46.15

-43.33

-44.57

-44.56

-45.38
1.77

-29.69 -15.18

-34.47 -19.19

-31.37 -14.76

-33.33 -17.74

-31.90 -14.22

-29.63 -15.14

-31.60 -16.67

-31.21 -16.34

-31.65 -16.15
165 1.68

0.00

-3.19

0.39

0.81

2.80

0.00

0.06

1.59

0.31
1.72

20.00

19.98

19.28

21.58

23.13

22.18

20.61

22.53

21.16
1.39

4541

49.44

48.37

46.87

49.54

49.02

48.25

48.35

48.16
1.39

80.96

89.00

92.25

82.92

86.76

83.60

85.67

84.53

85.71
3.60

142.11 2194.89

180.00 2300.00

163.73 1391.71

144.08 2092.73

159.55 3014.36

150.00 1860.69

160.06 1545.69

156.10 1255.33

156.95 1956.93
1212 573.34
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11 2001-2008 H/PA
10 20 30 40 50 60 70 80 90 100
2001
-30.79 -22.10 -13.83 -701 013 6.95 1635 2657 43.66 200.81
2002
-31.78 -22.25 -13.90 -7.32 -027 7.81 1748 3037 46.74 207.23
2003
-20.58 -20.30 -13.26 -6.30 0.10 850 1758 2828 4393 246.15
2004
-31.42 -21.74 -14.27 -755 -055 7.44 1579 2658 4484 201.22
2005
-31.24 -21.00 -1342 -6.10 125 914 1831 2854 4578 267.16
2006
-31.69 -21.91 -13.78 -6.68 132 856 1840 2987 4861 229.28
2007
-30.75 -20.48 -13.29 -6.04 154 939 1781 2826 4625 328.14
2008
-30.86 -20.88 -13.45 -590 118 7.97 1685 2754 4390 201.83
Mean -31.01 -21.33 -13.65 -6.61 059 822 1732 2825 4546 23523
Ssb 070 076 035 063 08 083 092 138 172 4480

72



12

2001-2008

BB/PA

10

20

30 40

50

60

70

80

90 100

2001

2002

2003

2004

2005

2006

2007

2008

Mean
SD

-57.04

-53.81

-56.58

-57.09

-58.10

-58.70

-55.64

-55.68

-56.58
1.54

-41.39
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13 2001-2008 SO/PA
10 20 30 40 50 60 70 80 90 100
2001
-39.63 -28.91 -19.02 -10.26 -0.89 1099 2338 37.84 66.13 589.66
2002
-40.38 -28.95 -1851 -10.21 -0.26 948 2133 38.74 67.94 565.43
2003
-42.73 -29.71 -1897 -9.70 -0.10 9.82 2263 3984 66.67 721.92
2004
-37.95 -26.40 -17.59 -842 091 1158 2409 4117 7086 533.80
2005
-41.19 -29.32 -19.37 -9.76 -1.05 10.18 2222 4038 7530 831.76
2006
-40.82 -28.09 -1849 -898 018 9.76 21.79 40.16 72.63 541.98
2007
-41.72 -30.04 -1791 -956 0.00 9.73 2260 39.03 69.52 755.56
2008
-40.17 -28.20 -17.30 -7.79 1.66 1180 2456 4206 74.11 488.73
Mean -40.57 -28.70 -18.39 -933 0.05 1042 2283 39.90 7040 628.60
Ssb 143 115 073 087 089 091 111 136 342 12402
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14 PAP"3
p  (2001-2008 )

Workload1 Workload2 Workload3 Workload 4

<97 97-100 101-105 > 105

ERA <0.001*** <0.001*** <0.001*** <0.001***
WHIP <0.001*** <0.001*** <0.001*** 0.037*
FIP <0.001*** <0.001*** <0.001*** 0.017*
DERA <0.001*** <0.001*** <0.001*** 0.023*

RA <0.001*** <0.001*** <0.001*** <0.001***
H/PA <0.001*** <0.001*** <0.001*** 0.033*
BB/PA 0.004** 0.882 0.392 0.437

SO/PA <0.001*** <0.001*** <0.001*** 0.005**

* p<0.05, **p < 0.0, ***p < 0.001
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15 PAP3 ERA
(2001-2008 ) ( <0: ; >0: )
@ <97
Workload 1 PAP?3
0 1-375 376-3000 > 3000 Total
ERA <O N 733 502 345 141 1721
%  58.45% 48.69% 48.12% 36.15%  50.74%
ERA >0 N 521 529 372 249 1671
%  41.55% 51.31% 51.88% 63.85%  49.26%
Total N 1254 1031 717 390 3392
p<0.001***
(b) 97-100
Workload 2 PAP?3
0 1-375 376-3000 > 3000 Total
ERA <0 N 349 467 437 290 1543
% 57.97% 55.14% 47.45% 41.85%  50.38%
ERA >0 N 253 380 484 403 1520
%  42.03% 44.86% 52.55% 58.15%  49.62%
Total N 602 847 921 693 3063
p<0.001***
(© 100-105
Workload 3 PAP*3
0 1-375 376-3000 > 3000 Total
ERA <0 N 212 587 799 809 2407
%  67.30% 54.60% 49.84% 43.78%  49.72%
ERA >0 N 103 488 804 1039 2434
%  32.70% 45.40% 50.16% 56.22%  50.28%
Total N 315 1075 1603 1848 4841
p<0.001***
(d) >105
Workload 4 PAP?3
0 1-375 376-3000 > 3000 Total
ERA <O N 45 111 375 961 1492
%  66.18% 60.99% 54.90% 47.20%  50.25%
ERA >0 N 23 71 308 1075 1477
%  33.82% 39.01% 45.10% 52.80%  49.75%
Total N 68 182 683 2036 2969

p<0.001***
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16 PAP3 WHIP
(2001-2008 ) ( <0: ; >0: )
@ <97
Workload 1 PAP?3
0 1-375 376-3000 > 3000 Total
WHIP <ON 698 480 369 168 1715
% 55.57% 46.51% 51.39% 42.75%  50.46%
WHIP >0N 558 552 349 225 1684
% 44.43% 53.49% 48.61% 57.25%  49.54%
Total N 1256 1032 718 393 3399
p<0.001***
(b) 97-100
Workload 2 PAP?3
0 1-375 376-3000 > 3000 Total
WHIP <ON 339 451 451 311 1552
% 56.31% 53.25% 48.86% 44.88%  50.64%
WHIP >0N 263 396 472 382 1513
% 43.69% 46.75% 51.14% 55.12%  49.36%
Total N 602 847 923 693 3065
p<0.001***
(© 100-105
Workload 3 PAP*3
0 1-375 376-3000 > 3000 Total
WHIP <ON 199 545 793 890 2427
% 63.17% 50.46% 49.38% 48.06%  50.01%
WHIP >0N 116 535 813 962 2426
% 36.83% 49.54% 50.62% 51.94%  49.99%
Total N 315 1080 1606 1852 4853
p<0.001***
(d) >105
Workload 4 PAP?3
0 1-375 376-3000 > 3000 Total
WHIP <ON 36 108 359 1000 1503
% 52.94% 59.02% 52.49% 48.97%  50.49%
WHIP >0N 32 75 325 1042 1474
% 47.06% 40.98% 47.51% 51.03%  49.51%
Total N 68 183 684 2042 2977

p=0.037*
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17 PAP3 FIP
(2001-2008 ) ( <0: ; >0: )
@ <97
Workload 1 PAP?3
0 1-375 376-3000 > 3000 Total
FIP <0 N 697 508 328 169 1702
%  55.49% 49.22% 45.68% 43.00%  50.07%
FIP >0 N 559 524 390 224 1697
%  44.51% 50.78% 54.32% 57.00%  49.93%
Total N 1256 1032 718 393 3399
p<0.001***
(b) 97-100
Workload 2 PAP?3
0 1-375 376-3000 > 3000 Total
FIP <0 N 336 439 443 292 1510
%  55.81% 51.83% 48.00% 42.14%  49.27%
FIP >0 N 266 408 480 401 1555
%  44.19% 48.17% 52.00% 57.86%  50.73%
Total N 602 847 923 693 3065
p<0.001***
(© 100-105
Workload 3 PAP*3
0 1-375 376-3000 > 3000 Total
FIP <0 N 200 568 792 835 2395
%  63.49% 52.59% 49.32% 45.09%  49.35%
FIP >0 N 115 512 814 1017 2458
%  36.51% 47.41% 50.68% 54.91%  50.65%
Total N 315 1080 1606 1852 4853
p<0.001***
(d) >105
Workload 4 PAP?3
0 1-375 376-3000 > 3000 Total
FIP <0 N 39 104 367 990 1500
%  57.35% 56.83% 53.65% 48.48%  50.39%
FIP >0 N 29 79 317 1052 1477
%  42.65% 43.17% 46.35% 51.52%  49.61%
Total N 68 183 684 2042 2977

p=0.017*
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18 PAP3 DERA
(2001-2008 ) ( <0: ; >0: )
@ <97
Workload 1 PAP"3
0 1-375 376-3000 > 3000 Total
DERA <O N 695 508 329 170 1702
% 55.33% 49.22% 45.82% 43.26%  50.07%
DERA >0 N 561 524 389 223 1697
% 44.67% 50.78% 54.18% 56.74%  49.93%
Total N 1256 1032 718 393 3399
p<0.001***
(b) 97-100
Workload 2 PAPA3
0 1-375 376-3000 > 3000 Total
DERA <O N 336 434 439 300 1509
% 55.81% 51.24% 47.56% 43.29%  49.23%
DERA >0 N 266 413 484 393 1556
% 44.19% 48.76% 52.44% 56.71%  50.77%
Total N 602 847 923 693 3065
p<0.001***
(© 100-105
Workload 3 PAP"3
0 1-375 376-3000 > 3000 Total
DERA <O N 200 577 782 838 2397
% 63.49% 53.43% 48.69% 45.25%  49.39%
DERA >0 N 115 503 824 1014 2456
% 36.51% 46.57% 51.31% 54.75%  50.61%
Total N 315 1080 1606 1852 4853
p<0.001***
(d) >105
Workload 4 PAP*3
0 1-375 376-3000 > 3000 Total
DERA <O N 40 104 365 996 1505
% 58.82% 56.83% 53.36% 48.78%  50.55%
DERA >0 N 28 79 319 1046 1472
% 41.18% 43.17% 46.64% 51.22%  49.45%
Total N 68 183 684 2042 2977

p=0.023*
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19 PAP3 RA
(2001-2008 ) ( <0: ; >0:
@ <97
Workload 1 PAP?3
0 1-375 376-3000 > 3000 Total
RA <0 N 737 491 331 146 1705
%  58.73% 47.62% 46.10% 37.34%  50.22%
RA >0 N 518 540 387 245 1690
% 41.27% 52.38% 53.90% 62.66%  49.78%
Total N 1255 1031 718 391 3395
p<0.001***
(b) 97-100
Workload 2 PAP?3
0 1-375 376-3000 > 3000 Total
RA <0 N 350 462 434 295 1541
%  58.14% 54.55% 46.97% 42.57%  50.26%
RA >0 N 252 385 490 398 1525
%  41.86% 45.45% 53.03% 57.43%  49.74%
Total N 602 847 924 693 3066
p<0.001***
(© 100-105
Workload 3 PAP*3
0 1-375 376-3000 > 3000 Total
RA <0 N 219 602 773 813 2407
%  69.52% 55.95% 48.22% 43.97%  49.70%
RA >0 N 96 474 830 1036 2436
%  30.48% 44.05% 51.78% 56.03%  50.30%
Total N 315 1076 1603 1849 4843
p<0.001***
(d) >105
Workload 4 PAP?3
0 1-375 376-3000 > 3000 Total
RA <0 N 42 109 381 959 1491
%  61.76% 59.89% 55.78% 47.01%  50.15%
RA >0 N 26 73 302 1081 1482
%  38.24% 40.11% 44.22% 52.99%  49.85%
Total N 68 182 683 2040 2973

p<0.001***
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20 PAP3 H/PA
(2001-2008 ) ( <0: ; >0: )
@ <97
Workload 1 PAP"3
0 1-375 376-3000 > 3000 Total
H/PA <O N 724 497 325 159 1705
% 57.64% 48.16% 45.26% 40.46%  50.16%
H/PA >0 N 532 535 393 234 1694
% 42.36% 51.84% 54.74% 59.54%  49.84%
Total N 1256 1032 718 393 3399
p<0.001***
(b) 97-100
Workload 2 PAP?3
0 1-375 376-3000 > 3000 Total
H/PA <0 N 348 442 445 292 1527
% 57.81% 52.18% 48.21% 42.14%  49.82%
H/PA >0 N 254 405 478 401 1538
% 42.19% 47.82% 51.79% 57.86%  50.18%
Total N 602 847 923 693 3065
p<0.001***
(© 100-105
Workload 3 PAP"3
0 1-375 376-3000 > 3000 Total
H/PA <0 N 198 560 795 832 2385
% 62.86% 51.85% 49.50% 44.92%  49.14%
H/PA >0 N 117 520 811 1020 2468
% 37.14% 48.15% 50.50% 55.08%  50.86%
Total N 315 1080 1606 1852 4853
p<0.001***
(d) >105
Workload 4 PAP*3
0 1-375 376-3000 > 3000 Total
H/PA <O N 39 108 348 997 1492
% 57.35% 59.02% 50.88% 48.82%  50.12%
H/PA >0 N 29 75 336 1045 1485
% 42.65% 40.98% 49.12% 51.18%  49.88%
Total N 68 183 684 2042 2977

p=0.033*
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21 PAP3 BB/PA
(2001-2008 ) ( <0: ; >0:
@ <97
Workload 1 PAP"3
0 1-375 376-3000 > 3000 Total
BB/PA <ON 617 484 399 210 1710
% 50.53% 47.73% 56.04% 54.12%  51.27%
BB/PA >0N 604 530 313 178 1625
% 49.47% 52.27% 43.96% 45.88%  48.73%
Total N 1221 1014 712 388 3335
p=0.004**
(b) 97-100
Workload 2 PAP?3
0 1-375 376-3000 > 3000 Total
BB/PA <ON 298 432 475 356 1561
% 49.75% 51.49% 51.63% 51.67%  51.23%
BB/PA >0N 301 407 445 333 1486
% 50.25% 48.51% 48.37% 48.33%  48.77%
Total N 599 839 920 689 3047
p=0.822
(© 100-105
Workload 3 PAP"3
0 1-375 376-3000 > 3000 Total
BB/PA <ON 160 527 803 966 2456
% 51.12% 49.11% 50.38% 52.30%  50.88%
BB/PA >0N 153 546 791 881 2371
% 48.88% 50.89% 49.62% 47.70%  49.12%
Total N 313 1073 1594 1847 4827
p=0.392
(d) >105
Workload 4 PAP*3
0 1-375 376-3000 > 3000 Total
BB/PA <ON 36 83 331 1046 1496
% 52.94% 46.63% 48.75% 51.40%  50.54%
BB/PA >0N 32 95 348 989 1464
% 47.06% 53.37% 51.25% 48.60%  49.46%
Total N 68 178 679 2035 2960

p=0.437
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22 PAP3 SO/PA
(2001-2008 ) ( <0: ; >0: )
@ <97
Workload 1 PAP"3
0 1-375 376-3000 > 3000 Total
SO/PA >0 N 682 519 315 167 1683
% 54.39% 50.29% 43.87% 42.49%  49.54%
SO/PA <ON 572 513 403 226 1714
% 45.61% 49.71% 56.13% 57.51%  50.46%
Total N 1254 1032 718 393 3397
p<0.001***
(b) 97-100
Workload 2 PAP?3
0 1-375 376-3000 > 3000 Total
SO/PA >0 N 341 446 422 308 1517
% 56.64% 52.66% 45.72% 44.44%  49.49%
SO/PA <ON 261 401 501 385 1548
% 43.36% 47.34% 54.28% 55.56%  50.51%
Total N 602 847 923 693 3065
p<0.001***
(© 100-105
Workload 3 PAP"3
0 1-375 376-3000 > 3000 Total
SO/PA >0 N 196 598 803 867 2464
% 62.22% 55.37% 50.00% 46.81%  50.77%
SO/PA <ON 119 482 803 985 2389
% 37.78% 44.63% 50.00% 53.19%  49.23%
Total N 315 1080 1606 1852 4853
p<0.001***
(d) >105
Workload 4 PAP*3
0 1-375 376-3000 > 3000 Total
SO/PA >0 N 35 111 359 983 1488
% 51.47% 60.66% 52.49% 48.14%  49.98%
SO/PA <ON 33 72 325 1059 1489
% 48.53% 39.34% 47.51% 51.86%  50.02%
Total N 68 183 684 2042 2977

p=0.005**
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23 PAP?3

p (2001 )
Workload 1 Workload2 Workload3 Workload 4

<97 97-100 101-105 > 105

ERA 0.002** 0.355 0.004** 0.318
WHIP 0.018* 0.807 0.100 0.182
FIP 0.402 0.311 0.120 0.910
DERA 0.392 0.191 0.170 0.642
RA 0.032* 0.254 0.001** 0.662
H/PA 0.413 0.367 0.001** 0.879
BB/PA 0.239 0.222 0.143 0.061
SO/PA 0.897 0.105 0.516 0.041*

* p<0.05, **p < 0.0, ***p < 0.001



24 PAP?3

p (2002 )
Workload 1 Workload2 Workload3 Workload 4

<97 97-100 101-105 > 105

ERA 0.003** <0.001*** 0.024* 0.091

WHIP 0.025* 0.001** 0.453 0.172
FIP 0.180 <0.001*** 0.033* 0.003**
DERA 0.141 <0.001*** 0.030* 0.003**

RA <0.001*** <0.001*** 0.184 0.090

H/PA 0.036* 0.002** 0.288 0.397

BB/PA 0.223 0.397 0.665 0.245

SO/PA 0.015* 0.262 0.110 0.410

* p<0.05, **p < 0.0, ***p < 0.001
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25 PAP3
p (2003 )
Workload 1 Workload2 Workload3 Workload 4
<97 97-100 101-105 > 105
ERA <0.001*** 0.017* <0.001*** 0.031*
WHIP 0.015* 0.353 0.056 0.455
FIP 0.004** 0.757 0.002** 0.343
DERA 0.004** 0.945 0.007** 0.417
RA <0.001*** 0.176 <0.001*** 0.149
H/PA <0.001*** <0.001*** 0.073 0.020*
BB/PA 0.864 0.776 0.152 0.134
SO/PA 0.003** 0.204 0.053 0.174

* p<0.05, **p < 0.0, ***p < 0.001
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26 PAP?3

p (2004 )
Workload 1 Workload2 Workload3 Workload 4

<97 97-100 101-105 > 105
ERA <0.001*** <0.001*** 0.005** 0.026*
WHIP 0.067 0.006** 0.141 0.032*
FIP 0.002** 0.158 <0.001*** 0.061
DERA 0.004** 0.400 <0.001*** 0.060
RA <0.001*** 0.001** <0.001*** 0.010*
H/PA 0.006** <0.001*** 0.648 0.272
BB/PA 0.045* 0.393 0.172 0.158
SO/PA 0.002** 0.037* 0.008** 0.026*

* p<0.05, **p < 0.0, ***p < 0.001
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27 PAP3
p (2005
Workload 1 Workload2 Workload3 Workload 4

<97 97-100 101-105 > 105

ERA <0.001*** 0.003** <0.001*** 0.103
WHIP 0.011* 0.211 0.015* 0.009**
FIP 0.035* 0.070 0.066 0.895
DERA 0.061 0.052 0.119 0.944
RA 0.006** <0.001***  <0.001*** 0.039*
H/PA 0.001** 0.228 0.005** 0.039*
BB/PA 0.909 0.919 0.827 0.137
SO/PA 0.079 0.002** <0.001*** 0.842

* p<0.05, **p < 0.0, ***p < 0.001
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28 PAP3
p (2006
Workload 1 Workload2 Workload3 Workload 4

<97 97-100 101-105 > 105

ERA 0.004** 0.010* 0.047* 0.422
WHIP 0.021* 0.091 0.086 0.277
FIP 0.428 0.003** 0.672 0.774
DERA 0.487 0.002** 0.652 0.813
RA 0.001** 0.033* <0.001*** 0.202
H/PA <0.001*** 0.338 <0.001*** 0.344
BB/PA 0.003** 0.163 0.069 0.519
SO/PA 0.546 0.078 0.926 0.551

* p<0.05, **p < 0.0, ***p < 0.001
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29

PAP?3

p (2007
Workload 1 Workload2 Workload3 Workload 4

<97 97-100 101-105 > 105

ERA 0.297 0.004** 0.043* 0.010*
WHIP 0.750 0.168 0.718 0.097

FIP 0.019* <0.001*** 0.034* <0.001***

DERA 0.025* <0.001*** 0.036* 0.001**
RA 0.192 0.001** 0.067 0.002**
H/PA 0.122 0.007** 0.109 0.019*
BB/PA 0.426 0.615 0.121 0.048*
SO/PA <0.001*** 0.091 0.171 0.030*

* p<0.05, **p < 0.0, ***p < 0.001
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30

PAP?3

p (2008
Workload 1 Workload2 Workload3 Workload 4
<97 97-100 101-105 > 105
ERA 0.330 <0.001*** 0.001** <0.001***
WHIP 0.010* <0.001*** 0.002** 0.031*
FIP 0.871 0.026* <0.001*** 0.427
DERA 0.673 0.024* <0.001*** 0.312
RA 0.137 <0.001*** 0.009** 0.003**
H/PA 0.002** 0.002** 0.015* 0.013*
BB/PA 0.891 0.355 0.361 0.300
SO/PA 0.140 0.013* 0.002** 0.040*

* p<0.05, **p < 0.0, ***p < 0.001
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31 Finesse/Power PAP"3
p (2001-2008 )

Finesse Power Average FP
ERA <0.001*** <0.001*** <0.001***
WHIP <0.001*** <0.001*** 0.008**
FIP <0.001*** <0.001*** <0.001***
DERA <0.001*** <0.001*** <0.001***
RA <0.001*** <0.001*** <0.001***
H/PA <0.001*** <0.001*** <0.001***
BB/PA 0.076 0.865 0.308
SO/PA <0.001*** <0.001*** <0.001***

* p<0.05, **p < 0.0, ***p < 0.001
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32 Finesse/Power PAPA3
ERA (2001-2008 ) ( <0: - >0;

(a) Finesse: (BB+S0)/IP< 0.93

Finesse PAP?3

0 1-375 376-3000 > 3000 Total

ERA <O N 715 695 665 503 2578
% 57.57% 52.81% 48.12% 42.77%  50.39%

ERA >0 N 527 621 717 673 2538
%  42.43% 47.19% 51.88% 57.23%  49.61%

Total N 1242 1316 1382 1176 5116

p<0.001***

(b) Power: (BB+S0)/IP>1.13

Power PAP*3
0 1-375 376-3000 > 3000 Total
ERA <O N 229 342 566 819 1956
% 68.15% 52.62% 51.36% 4439%  49.73%
ERA >0 N 107 308 536 1026 1977
% 31.85% 47.38% 48.64% 55.61% 50.27%
Total N 336 650 1102 1845 3933
P<0.001***

(c) Average FP: 1.13< (BB+S0)/IP>0.93

Average FP PAP?3
0 1-375 376-3000 > 3000 Total
ERA <O N 395 630 725 879 2629
%  59.76% 53.89% 50.35% 45.17%  50.40%
ERA >0 N 266 539 715 1067 2587
%  40.24% 46.11% 49.65% 54.83%  49.60%
Total N 661 1169 1440 1946 5216

P<0.001***
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33 Finesse/Power PAP3
WHIP (2001-2008 <0:
)
(a) Finesse: (BB+S0)/IP< 0.93
Finesse PAP"3
0 1-375 376-3000 > 3000 Total
WHIP <O N 697 655 691 535 2578
% 56.07% 49.70% 49.89% 45.26%  50.27%
WHIP >0 N 546 663 694 647 2550
% 43.93% 50.30% 50.11% 54.74%  49.73%
Total N 1243 1318 1385 1182 5128
p<0.001***
(b) Power: (BB+S0)/IP>1.13
Power PAP3
0 1-375 376-3000 > 3000 Tota
WHIP <O N 202 332 569 882 1985
% 60.12% 50.84% 51.54% 47.68%  50.34%
WHIP >0 N 134 321 535 968 1958
% 39.88% 49.16% 48.46% 52.32%  49.66%
Total N 336 653 1104 1850 3943
p<0.001***
(c) Average FP: 1.13< (BB+S0)/IP>0.93
Average FP PAP*3
0 1-375 376-3000 > 3000 Total
WHIP <O N 373 597 712 952 2634
% 56.34% 50.98% 49.38% 48.87%  50.43%
WHIP >0 N 289 574 730 996 2589
% 43.66% 49.02% 50.62% 51.13%  49.57%
Total N 662 1171 1442 1948 5223

p=0.008**
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34 Finesse/Power PAPA3
FIP (2001-2008 ) ( <0: : >0; )

(a) Finesse: (BB+S0)/IP< 0.93

Finesse PAP?3

0 1-375 376-3000 > 3000 Total

FIP <0 N 686 668 668 527 2549
%  55.19% 50.68% 48.23% 4459%  49.71%

FIP >0 N 557 650 717 655 2579
%  44.81% 49.32% 51.77% 55.41%  50.29%

Total N 1243 1318 1385 1182 5128

p<0.001***

(b) Power: (BB+SO)/IP>1.13

Power PAP*3

0 1-375 376-3000 > 3000 Total

FIP <0 N 202 348 565 855 1970
% 60.12% 53.29% 51.18% 46.22%  49.96%

FIP >0 N 134 305 539 995 1973
% 39.88% 46.71% 48.82% 53.78%  50.04%

Total N 336 653 1104 1850 3943

P<0.001***

(c) Average FP: 1.13< (BB+S0)/IP>0.93

Average FP PAP?3
0 1-375 376-3000 > 3000 Total
FIP <O N 384 603 697 904 2588
%  58.01% 51.49% 48.34% 46.41%  49.55%
FIP >0 N 278 568 745 1044 2635
%  41.99% 48.51% 51.66% 53.59%  50.45%
Total N 662 1171 1442 1948 5223

P<0.001***
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35 Finesse/Power PAP3
DERA (2001-2008 ) ( <0: >0
)
(a) Finesse: (BB+S0)/IP< 0.93
Finesse PAP"3
0 1-375 376-3000 > 3000 Total
DERA <O N 683 674 666 536 2559
% 54.95% 51.14% 48.09% 45.35%  49.90%
DERA >0 N 560 644 719 646 2569
%  45.05% 48.86% 51.91% 54.65%  50.10%
Total N 1243 1318 1385 1182 5128
p<0.001***
(b) Power: (BB+S0)/IP>1.13
Power PAP"3
0 1-375 376-3000 > 3000 Total
DERA <0 N 202 342 558 865 1967
% 60.12% 52.37% 50.54% 46.76% 49.89%
DERA >0 N 134 311 546 985 1976
% 39.88% 47.63% 49.46% 53.24% 50.11%
Totd N 336 653 1104 1850 3943
p<0.001***
(c) Average FP: 1.13< (BB+S0)/IP>0.93
Average FP PAP*3
0 1-375 376-3000 > 3000 Total
DERA <ON 386 607 691 903 2587
% 58.31% 51.84% 47.92% 46.36%  49.53%
DERA >0 N 276 564 751 1045 2636
% 41.69% 48.16% 52.08% 53.64%  50.47%
Total N 662 1171 1442 1948 5223

P<0.001***
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36 Finesse/Power PAPA3
RA (2001-2008 ) ( <0: : >0; )

(a) Finesse: (BB+S0)/IP< 0.93

Finesse PAP?3

0 1-375 376-3000 > 3000 Total

RA <0 N 716 703 648 516 2583
%  57.60% 53.38% 46.85% 43.80%  50.44%

RA >0 N 527 614 735 662 2538
%  42.40% 46.62% 53.15% 56.20%  49.56%

Total N 1243 1317 1383 1178 5121

p<0.001***

(b) Power: (BB+SO)/IP>1.13

Power PAP*3

0 1-375 376-3000 > 3000 Total

RA <0 N 227 343 560 799 1929
% 67.56% 52.77% 50.82% 43.24%  49.01%

RA >0 N 109 307 542 1049 2007
% 32.44% 47.23% 49.18% 56.76%  50.99%

Total N 336 650 1102 1848 3936

P<0.001***

(c) Average FP: 1.13< (BB+S0)/IP>0.93

Average FP PAP?3
0 1-375 376-3000 > 3000 Total
RA <0 N 405 618 711 898 2632
% 61.27% 52.87% 49.27% 46.12%  50.42%
RA >0 N 256 551 732 1049 2588
%  38.73% 47.13% 50.73% 53.88%  49.58%
Total N 661 1169 1443 1947 5220

P<0.001***
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37 Finesse/Power PAPA3
H/PA (2001-2008 ) ( <0: : >0;

(a) Finesse: (BB+S0)/IP< 0.93

Finesse PAP"3

0 1-375 376-3000 > 3000 Total

H/PA <0 N 709 680 687 506 2582
% 57.04% 51.59% 49.60% 42.81%  50.35%

H/PA >0 N 534 638 698 676 2546
% 42.96% 48.41% 50.40% 57.19%  49.65%

Total N 1243 1318 1385 1182 5128

p<0.001***

(b) Power: (BB+S0)/IP>1.13

Power PAP?3

0 1-375 376-3000 > 3000 Total

H/PA <O N 214 342 551 854 1961
% 63.69% 52.37% 49.91% 46.16%  49.73%

H/PA >0 N 122 311 553 996 1982
% 36.31% 47.63% 50.09% 53.84%  50.27%

Total N 336 653 1104 1850 3943

P<0.001***

(c) Average FP: 1.13< (BB+S0)/IP>0.93

Average FP PAP?3
0 1-375 376-3000 > 3000 Total
H/PA <ON 386 585 675 920 2566
% 58.31% 49.96% 46.81% 47.23%  49.13%
H/PA >0 N 276 586 767 1028 2657
% 41.69% 50.04% 53.19% 52.77%  50.87%
Total N 662 1171 1442 1948 5223

P<0.001***
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38 Finesse/Power PAP3
BB/PA (2001-2008 <0: >0
)
(a) Finesse: (BB+S0)/IP<0.93
Finesse PAP3
0 1-375 376-3000 > 3000 Total
BB/PA <ON 620 618 710 618 2566
% 51.41% 47.87% 51.71% 52.78%  50.90%
BB/PA >0N 586 673 663 553 2475
% 48.59% 52.13% 48.29% 47.22%  49.10%
Total N 1206 1291 1373 1171 5041
p=0.076
(b) Power: (BB+S0)/IP>1.13
Power PAP3
0 1-375 376-3000 > 3000 Tota
BB/PA <ON 164 335 557 943 1999
% 48.81% 51.46% 50.54% 51.08%  50.80%
BB/PA >0N 172 316 545 903 1936
% 51.19% 48.54% 49.46% 48.92%  49.20%
Total N 336 651 1102 1846 3935
p=0.865
(c) Average FP: 1.13< (BB+S0)/IP>0.93
Average FP PAP*3
0 1-375 376-3000 > 3000 Total
BB/PA <ON 327 573 741 1017 2658
% 49.62% 49.31% 51.82% 52.37%  51.18%
BB/PA >0N 332 589 689 925 2535
% 50.38% 50.69% 48.18% 47.63%  48.82%
Total N 659 1162 1430 1942 5193

p=0.308
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39 Finesse/Power PAP3
SO/PA (2001-2008 <0: >0
)
(a) Finesse: (BB+S0)/IP<0.93
Finesse PAP3
0 1-375 376-3000 > 3000 Total
SO/PA >0 N 685 705 649 554 2593
%  55.20% 53.49% 46.86% 46.87%  50.59%
SO/PA <ON 556 613 736 628 2533
% 44.80% 46.51% 53.14% 53.13%  49.41%
Total N 1241 1318 1385 1182 5126
p<0.001***
(b) Power: (BB+S0)/IP>1.13
Power PAP3
0 1-375 376-3000 > 3000 Tota
SO/PA >0 N 196 365 541 851 1953
% 58.33% 55.90% 49.00% 46.00%  49.53%
SO/PA <ON 140 288 563 999 1990
% 41.67% 44.10% 51.00% 54.00%  50.47%
Total N 336 653 1104 1850 3943
p<0.001***
(c) Average FP: 1.13< (BB+S0)/IP>0.93
Average FP PAP*3
0 1-375 376-3000 > 3000 Total
SO/PA >0 N 373 604 709 920 2606
% 56.34% 51.58% 49.17% 47.23%  49.89%
SO/PA <ON 289 567 733 1028 2617
% 43.66% 48.42% 50.83% 52.77%  50.11%
Total N 662 1171 1442 1948 5223
p<0.001***
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40 Finesse/Power PAP"3

p (2001 )
Finesse Power Average FP

ERA 0.351 0.003** 0.021*
WHIP 0.196 0.466 0.569
FIP 0.712 0.803 0.024*
DERA 0.872 0.741 0.101
RA 0.905 0.007** 0.039*
H/PA 0.009** 0.155 0.144
BB/PA 0.016* 0.420 0.897
SO/PA 0.243 0.260 0.253

* p<0.05, **p < 0.0, ***p < 0.001
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41 Finesse/Power PAP"3
p (2002 )
Finesse Power Average FP
ERA <0.001*** 0.007** 0.002**
WHIP 0.019* 0.005** 0.044*
FIP 0.025* 0.001** 0.052
DERA 0.039* 0.001** 0.046*
RA <0.001*** 0.012* <0.001***
H/PA 0.085 0.002** 0.075
BB/PA 0.144 0.730 0.606
SO/PA 0.008** 0.037* 0.579

* p<0.05, **p < 0.0, ***p < 0.001
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42 Finesse/Power PAP"3

p (2003 )
Finesse Power Average FP

ERA <0.001*** 0.013* 0.021*
WHIP <0.001*** 0.396 0.852
FIP 0.002** 0.052 0.514
DERA 0.002** 0.284 0.824
RA <0.001*** 0.033* 0.122
H/PA <0.001*** 0.036* 0.005**
BB/PA 0.424 0.196 0.061
SO/PA 0.011* 0.188 0.186

* p<0.05, **p < 0.0, ***p < 0.001
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43 Finesse/Power PAP"3
p (2004 )

Finesse Power Average FP

ERA 0.001** <0.001*** <0.001***
WHIP 0.038* 0.012* 0.021*
FIP 0.008** <0.001*** 0.001**
DERA 0.028* <0.001*** 0.001**
RA 0.001** <0.001*** 0.001**
H/PA 0.001** 0.096 0.027*
BB/PA 0.871 0.234 0.598

SO/PA 0.002** 0.002** <0.001***

* p<0.05, **p < 0.0, ***p < 0.001
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44 Finesse/Power PAP"3

p (2005 )
Finesse Power Average FP

ERA 0.001** <0.001*** 0.001**
WHIP 0.009** 0.502 0.004**
FIP 0.284 0.027* 0.002**
DERA 0.397 0.039* 0.001**
RA 0.002** <0.001*** 0.001**

H/PA <0.001*** 0.134 0.181

BB/PA 0.356 0.037* 0.587
SO/PA 0.006** 0.124 0.001**

* p<0.05, **p < 0.0, ***p < 0.001
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45 Finesse/Power PAP"3
p (2006 )
Finesse Power Average FP

ERA 0.006** 0.024* 0.449
WHIP 0.030* 0.691 0.654
FIP 0.486 0.214 0.116
DERA 0.623 0.137 0.061
RA 0.004** 0.045 0.226
H/PA 0.001** 0.014* 0.016*
BB/PA 0.389 0.912 0.228
SO/PA 0.597 0.068 0.530

* p<0.05, **p < 0.0, ***p < 0.001
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46 Finesse/Power PAP"3
p (2007 )
Finesse Power Average FP
ERA 0.039* 0.022* 0.001**
WHIP 0.323 0.145 0.666
FIP 0.031* 0.001** 0.036*
DERA 0.028* 0.003** 0.025*
RA 0.037* 0.057 0.005**
H/PA 0.028* 0.039* 0.002**
BB/PA 0.570 0.803 0.081
SO/PA 0.001** 0.081 0.230

* p<0.05, **p < 0.0, ***p < 0.001
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47 Finesse/Power PAP"3
p (2008 )
Finesse Power Average FP
ERA 0.018* 0.021* <0.001***
WHIP 0.004** 0.009** <0.001***
FIP 0.084 0.150 0.001**
DERA 0.141 0.284 0.003**
RA 0.032* 0.024* <0.001***
H/PA 0.003** <0.001*** 0.001**
BB/PA 0.986 0.163 0.286
SO/PA 0.107 0.010* 0.043*

* p<0.05, **p < 0.0, ***p < 0.001
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48 Groundball/Flyball PAP3
p  (2001-2008 )
Groundball Flyball Average GF
ERA <0.001*** <0.001*** <0.001***
WHIP <0.001*** <0.001*** 0.003**
FIP <0.001*** <0.001*** <0.001***
DERA <0.001*** <0.001*** <0.001***
RA <0.001*** <0.001*** <0.001***
H/PA <0.001*** <0.001*** <0.001***
BB/PA 0.023* 0.588 0.076
SO/PA <0.001*** 0.077 <0.001***

* p<0.05, **p < 0.0, ***p < 0.001
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49 Groundball/Flyball PAP3
ERA (2001-2008 ) ( <0: >0
)
(a) Groundball out/Flyball out >1.5
Groundball PAP"3
0 1-375 376-3000 > 3000 Total
ERA <O N 392 430 489 428 1739
%  58.51% 51.01% 51.20% 41.63%  49.74%
ERA >0 N 278 413 466 600 1757
%  41.49% 48.99% 48.80% 58.37%  50.26%
Total N 670 843 955 1028 3496
p<0.001***
(b) Groundball out/Flyball out <1.0
Flyball PAP3
0 1-375 376-3000 > 3000 Total
ERA <O N 273 355 507 611 1746
%  63.79% 54.62% 50.75% 44.66%  50.68%
ERA >0 N 155 295 492 757 1699
% 36.21% 45.38% 49.25% 55.34%  49.32%
Total N 428 650 999 1368 3445
p<0.001***
(c) 1.5< Groundball out/Flyball out >1.0
Average GF PAP?3
0 1-375 376-3000 > 3000 Total
ERA <O N 674 882 960 1162 3678
%  59.07% 53.71% 48.73% 45.20%  50.22%
ERA >0 N 467 760 1010 1409 3646
%  40.93% 46.29% 51.27% 54.80%  49.78%
Total N 1141 1642 1970 2571 7324

P<0.001***
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50 Groundball/Flyball PAP3
WHIP (2001-2008 ) ( <0: 0 >0:

(a) Groundball out/Flyball out >1.5

Groundball PAP"3

0 1-375 376-3000 > 3000 Total

WHIP <O N 378 410 497 466 1751
% 56.33% 48.46% 52.04% 45.11%  49.96%

WHIP >0 N 293 436 458 567 1754
% 43.67% 51.54% 47.96% 54.89%  50.04%

Total N 671 846 955 1033 3505

p<0.001***

(b) Groundbeall out/Flyball out <1.0

Flyball PAP'3

0 1-375 376-3000 > 3000 Total

WHIP <O N 268 331 500 651 1750
% 62.47% 50.69% 50.00% 47.41%  50.65%

WHIP >0 N 161 322 500 122 1705
% 37.53% 49.31% 50.00% 52.59%  49.35%

Total N 429 653 1000 1373 3455

P<0.001***

(c) 1.5< Groundball out/Flyball out >1.0

Average GF PAP*3
0 1-375 376-3000 > 3000 Total
WHIP <O N 626 843 975 1252 3696
% 54.86% 51.31% 49.34% 48.64%  50.40%
WHIP >0 N 515 800 1001 1322 3638
% 45.14% 48.69% 50.66% 51.36%  49.60%
Total N 1141 1643 1976 2574 7334

p=0.003**
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51 Groundball/Flyball PAP3
FIP (2001-2008 ) ( <0: >0

(a) Groundball out/Flyball out >1.5

Groundbal PAP?3

0 1-375 376-3000 > 3000 Total

FIP <0 N 365 409 461 451 1686
%  54.40% 48.35% 48.27% 43.66%  48.10%

FIP >0 N 306 437 494 582 1819
%  45.60% 51.65% 51.73% 56.34%  51.90%

Total N 671 846 955 1033 3505

p<0.001***

(b) Groundbeall out/Flyball out <1.0

Flyball PAP'3

0 1-375 376-3000 > 3000 Total

FIP <0 N 245 352 492 631 1720
% 57.11% 53.91% 49.20% 4596%  49.78%

FIP >0 N 184 301 508 742 1735
% 42.89% 46.09% 50.80% 54.04%  50.22%

Total N 429 653 1000 1373 3455

P<0.001***

(c) 1.5< Groundball out/Flyball out >1.0

Average GF PAP?3
0 1-375 376-3000 > 3000 Total
FIP <O N 662 858 977 1204 3701
%  58.02% 52.22% 49.44% 46.78%  50.46%
FIP >0 N 479 785 999 1370 3633
%  41.98% 47.78% 50.56% 53.22%  49.54%
Total N 1141 1643 1976 2574 7334

P<0.001***
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52 Groundball/Flyball PAP3
DERA (2001-2008 ) ( <0: >0
)
(a) Groundball out/Flyball out >1.5
Groundball PAP"3
0 1-375 376-3000 > 3000 Total
DERA <O N 362 413 454 452 1681
%  53.95% 48.82% 47.54% 43.76%  47.96%
DERA >0 N 309 433 501 581 1824
%  46.05% 51.18% 52.46% 56.24%  52.04%
Total N 671 846 955 1033 3505
p<0.001***
(b) Groundball out/Flyball out <1.0
Flyball PAP3
0 1-375 376-3000 > 3000 Tota
DERA <O N 245 354 485 636 1720
% 57.11% 54.21% 48.50% 46.32%  49.78%
DERA >0 N 184 299 515 737 1735
% 42.89% 45.79% 51.50% 53.68%  50.22%
Total N 429 653 1000 1373 3455
p<0.001***
(c) 1.5< Groundball out/Flyball out >1.0
Average GF PAP*3
0 1-375 376-3000 > 3000 Total
DERA <O N 664 856 976 1216 3712
% 58.19% 52.10% 49.39% 47.24%  50.61%
DERA >0 N 477 787 1000 1358 3622
% 41.81% 47.90% 50.61% 52.76%  49.39%
Total N 1141 1643 1976 2574 7334

P<0.001***
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53 Groundball/Flyball PAP3
RA (2001-2008 ) ( <0: ; >0

(a) Groundball out/Flyball out >1.5

Groundbal PAP?3

0 1-375 376-3000 > 3000 Total

RA <0 N 399 435 480 439 1753
%  59.46% 51.54% 50.21% 42.62%  50.07%

RA >0 N 272 409 476 591 1748
%  40.54% 48.46% 49.79% 57.38%  49.93%

Total N 671 844 956 1030 3501

p<0.001***

(b) Groundbeall out/Flyball out <1.0

Flyball PAP'3

0 1-375 376-3000 > 3000 Total

RA <0 N 271 356 495 601 1723
% 63.32% 54.77% 49.50% 43.84%  49.96%

RA >0 N 157 294 505 770 1726
% 36.68% 45.23% 50.50% 56.16%  50.04%

Total N 428 650 1000 1371 3449

P<0.001***

(c) 1.5< Groundball out/Flyball out >1.0

Average GF PAP?3
0 1-375 376-3000 > 3000 Total
RA <0 N 678 873 944 1173 3668
%  59.42% 53.17% 47.87% 45.61%  50.06%
RA >0 N 463 769 1028 1399 3659
%  40.58% 46.83% 52.13% 54.39%  49.94%
Total N 1141 1642 1972 2572 7327

P<0.001***
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54 Groundball/Flyball PAP3
H/PA (2001-2008 ) ( <0: >0

(a) Groundball out/Flyball out >1.5

Groundball PAP"3

0 1-375 376-3000 > 3000 Total

H/PA <0 N 382 409 473 453 1717
% 56.93% 48.35% 49.53% 43.85%  48.99%

H/PA >0 N 289 437 482 580 1788
% 43.07% 51.65% 50.47% 56.15%  51.01%

Total N 671 846 955 1033 3505

p<0.001***

(b) Groundbeall out/Flyball out <1.0

Flyball PAP'3

0 1-375 376-3000 > 3000 Total

H/PA <0 N 263 346 475 630 1714
% 61.31% 52.99% 47.50% 45.88%  49.61%

H/PA >0 N 166 307 525 743 1741
% 38.69% 47.01% 52.50% 54.12%  50.39%

Total N 429 653 1000 1373 3455

P<0.001***

(c) 1.5< Groundball out/Flyball out >1.0

Average GF PAP*3
0 1-375 376-3000 > 3000 Total
H/PA <0 N 664 852 965 1197 3678
% 58.19% 51.86% 48.84% 46.50%  50.15%
H/PA >0 N 477 791 1011 1377 3656
% 41.81% 48.14% 51.16% 53.50%  49.85%
Total N 1141 1643 1976 2574 7334

P<0.001***
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55 Groundball/Flyball PAP3
BB/PA (2001-2008 ) ( <0: >0

)

(a) Groundball out/Flyball out >1.5

Groundball PAP"3

0 1-375 376-3000 > 3000 Total

BB/PA <ON 335 406 530 537 1808
% 51.62% 48.45% 55.73% 52.14%  52.13%

BB/PA >0N 314 432 421 493 1660
% 48.38% 51.55% 44.27% 47.86%  47.87%

Total N 649 838 951 1030 3468

p=0.023*

(b) Groundbeall out/Flyball out <1.0

Flyball PAP'3
0 1-375 376-3000 > 3000 Total
BB/PA <ON 230 318 509 700 1757
% 53.86% 49.53% 51.21% 51.17%  51.21%
BB/PA >0 N 197 324 485 668 1674
%  46.14% 50.47% 48.79% 48.83%  48.79%
Total N 427 642 994 1368 3431
p=0.588

(c) 1.5< Groundball out/Flyball out >1.0

Average GF PAP*3
0 1-375 376-3000 > 3000 Total
BB/PA <ON 546 802 969 1341 3658
% 48.53% 49.38% 49.44% 52.36%  50.32%
BB/PA >0N 579 822 991 1220 3612
% 51.47% 50.62% 50.56% 47.64%  49.68%
Total N 1125 1624 1960 2561 7270

p=0.076
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56 Groundball/Flyball PAP3
SO/PA (2001-2008 ) ( <0: 0 >0:
)
(a) Groundball out/Flyball out >1.5
Groundball PAP"3
0 1-375 376-3000 > 3000 Total
SO/PA >0 N 381 442 464 465 1752
% 56.87% 52.25% 48.59% 45.01%  50.00%
SO/PA <ON 289 404 491 568 1752
% 43.13% 47.75% 51.41% 54.99%  50.00%
Total N 670 846 955 1033 3504
p<0.001***
(b) Groundball out/Flyball out <1.0
Flyball PAP3
0 1-375 376-3000 > 3000 Tota
SO/PA >0 N 228 337 472 656 1693
% 53.15% 51.61% 47.20% 47.78%  49.00%
SO/PA <ON 201 316 528 717 1762
% 46.85% 48.39% 52.80% 52.22%  51.00%
Total N 429 653 1000 1373 3455
p=0.077
(c) 1.5< Groundball out/Flyball out >1.0
Average GF PAP*3
0 1-375 376-3000 > 3000 Total
SO/PA >0 N 645 895 963 1204 3707
% 56.58% 54.47% 48.73% 46.78%  50.55%
SO/PA <ON 495 748 1013 1370 3626
% 43.42% 45.53% 51.27% 53.22%  49.45%
Total N 1140 1643 1976 2574 7333

P<0.001***
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57 Groundball/Flyball PAP3
p (2001 )
Groundball Flyball Average GF

ERA 0.165 0.065 0.076
WHIP 0.549 0.371 0.979
FIP 0.790 0.912 0.030*
DERA 0.882 0.920 0.018*
RA 0.546 0.028* 0.092
H/PA 0.754 0.028* 0.142
BB/PA 0.155 0.511 0.456
SO/PA 0.638 0.738 0.858

* p<0.05, **p < 0.0, ***p < 0.001
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58 Groundball/Flyball
p (2002 )
Groundball Flyball Average GF
ERA 0.007** <0.001*** 0.005**
WHIP 0.019* 0.032* 0.100
FIP 0.484 <0.001*** 0.002**
DERA 0.564 <0.001*** 0.003**
RA 0.042* <0.001*** 0.005**
H/PA 0.037* 0.002** 0.252
BB/PA 0.233 0.824 0.748
SO/PA 0.065 0.412 0.130

* p<0.05, **p < 0.0, ***p < 0.001
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59 Groundball/Flyball
p (2003 )
Groundball Flyball Average GF
ERA 0.001** 0.021* <0.001***
WHIP 0.606 0.009** 0.011*
FIP 0.159 0.025* 0.001**
DERA 0.235 0.080 0.002**
RA 0.018* 0.057 <0.001***
H/PA 0.173 <0.001*** <0.001***
BB/PA 0.170 0.264 0.841
SO/PA 0.110 0.497 0.003**

* p<0.05, **p < 0.0, ***p < 0.001
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60 Groundball/Flyball
(2004 )
Groundball Flyball Average GF
ERA <0.001*** 0.003** 0.001**
WHIP 0.001** 0.002** 0.781
FIP 0.004** 0.002** 0.001**
DERA 0.016* <0.001*** 0.003**
RA <0.001*** 0.002** 0.001**
H/PA 0.007** 0.228 0.013*
BB/PA 0.108 0.414 0.244
SO/PA 0.001** 0.533 <0.001***

* p<0.05, **p < 0.0, ***p < 0.001
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61 Groundball/Flyball
p (2005 )
Groundball Flyball Average GF
ERA 0.082 <0.001*** <0.001***
WHIP 0.268 0.006** 0.359
FIP 0.410 0.001** 0.008**
DERA 0.474 0.004** 0.011*
RA 0.017* <0.001*** <0.001***
H/PA 0.126 0.025* 0.025*
BB/PA 0.889 0.031* 0.145
SO/PA 0.056 0.011* <0.001***

* p<0.05, **p < 0.0, ***p < 0.001
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62 Groundball/Flyball PAP3
p (2006 )
Groundball Flyball Average GF

ERA 0.178 0.303 0.004**
WHIP 0.302 0.597 0.242
FIP 0.023* 0.122 0.752
DERA 0.045* 0.267 0.818

RA 0.108 0.102 0.003**

H/PA 0.040* 0.021* 0.001**
BB/PA 0.964 0.886 0.014*
SO/PA 0.529 0.588 0.108

* p<0.05, **p < 0.0, ***p < 0.001
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63 Groundball/Flyball PAP3

p (2007 )
Groundball Flyball Average GF

ERA 0.103 0.015* <0.001***
WHIP 0.124 0.190 0.802
FIP 0.199 <0.001*** 0.030*
DERA 0.341 <0.001*** 0.046*
RA 0.042* 0.002** 0.012*
H/PA 0.003** 0.001** 0.042*
BB/PA 0.122 0.639 0.482
SO/PA 0.075 0.082 0.192

* p<0.05, **p < 0.0, ***p < 0.001
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64 Groundball/Flyball PAP3
p (2008 )
Groundball Flyball Average GF

ERA 0.006** 0.007** 0.036*
WHIP 0.001** 0.070 0.040*
FIP 0.050 0.001** 0.959
DERA 0.054 0.009** 0.933
RA 0.001** 0.001** 0.055
H/PA 0.005** 0.029* 0.006* *
BB/PA 0.691 0.932 0.013*
SO/PA 0.038* 0.001** 0.166

* p<0.05, **p < 0.0, ***p < 0.001
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65 PAP3
(2001-2008 )
(&) ERA

PAP"3
p-value
1 2 3 4

Workloadl 15.3+106.3 35.8+121.4 54+162.2 67.4+140.5 <0.001*** 4>2>1
Workload2 14.9+107.8 23.1+103 41.3+141.2 56.6+145.2 <0.001*** 4>2>1
Workload3 6.7£143.3 24.4+110.7 39+£134.3 47.2+141.6 <0.001*** 4>2>1
Workload4 -11.2+59.8 17.3+120.4 32.5+130.3 46.3+164.7 0.001** 4>1

Finesse  17.7+1135 30.2£118.8 43.7+£141.8 51.9+138.1 <0.001*** 4>1

Power 0.4+103.1 24.8+103.9 37.9+152.6 51.5+174.4 <0.001*** 4>2>1
AverageFP 11.1+111.8 25.6+111.4 41.3+130.2 46.7£136.4 <0.001*** (3,4)>(1, 2)
Groundball 14.4+106.3 34.5+122.9 36.2+134 62.7+£176.6 <0.001*** 4>(2, 3)>1

Flyball 10.4+£128.3 26.4+118.0 43.1+155.8 45.7+141.7 <0.001*** (3,4)>1
Average GF 13.5+108 24.1+1055 42.6+136 46.7+146.3 <0.001*** (3, 4)>(1, 2)
* p<0.05, **p < 0.01, ***p < 0.001
(b) WHIP

PAP"3
p-value
1 2 3 4

Workloadl  2+39.5 9.6+40.9 7.8+40.5 1344431 <0.001*** (2,4)>1
Workload2 2.1+38.8 4.8+39.5 8.6+40.1 125+43.2 <0.001*** 4>2>1
Workload3 -4.5+40.3 7.5+439 86+41.8 9.1+395 <0.001*** (2,3,4)>1
Workload4 -0.6+34.2 3.9+39.4 5.8+39.6 7+37.3 0.269

Finesse 2.3+40.7 81+41.6 8.2+405 11.2+40.8 <0.001*** (2, 3,4)>1

Power -3.1+345 6.3+40.6 7.5+43 9.2+39.5 <0.001*** (2, 3,4)>1
Average FP  0.8+38.9 6.9+42 8.1+39.4  7.6+38.7 0.001** (2,3,4)>1
Groundball 1+40.3  10.1+42.3 56+38.9 10.9+41.9 <0.001*** (2, 4)>1

Flyball -1+39.8  6.2+39.8 8+41.9 9.5+39.1 <0.001*** (2, 3,4)>1
AverageGF 1.9+385 6.2+415 9.1+41.1 81+38.7 <0.001*** (2,3,4)>1

* < 0.05, **p < 0.01, ***p < 0,001
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(c) FIP

PAP 3
p-value
1 2 3 4
Workloadl  3.3t46  11.1+524 14.24495 19.3+63.7 <0.001*** 4>2>1
Workload2 2.1+43.4 8.9+50.3 10.2+48.3 16+53.4 <0.001***  (4,3)>1
Workload3 -5.4+44.2  6.5t54 11.3+51.4 14.1+50.4 <0.001*** 4>2>1
Workload4 -0.1+425 1.1+44.1 584484 13.7457.3 <0.001***
Finesse 29+438 84+47.3 10.2+456 12.7+50.7 <0.001*** (2, 3,4)>1
Power -1.4+45.7 101463  9.6152.4 16.7460.3 <0.001*** (2, 3,4)>1
Average FP  1+46.8 7.4+450.3 11.9451.1 13.8+£51.7 <0.001*** 4>2>1
Groundball 4.3+t46.3 841479  7.1+435 14.8+46.9 <0.001*** 4>(1, 2, 3)
Flyball 1.3+49.6 8.9+58.8 11.6+50.4 14+54.8 <0.001***  (3,4)>1
Average GF 0.2+42.3 8.1+51.2 11.8t524 14.9+57.7 <0.001*** 4>2>1
* p<0.05, **p < 0.01, ***p < 0.001
(d) DERA
PAP"3
p-value
1 2 3 4
Workloadl 2.4+40.4 8.8+44.8 11.6+43.7 161541  <0.001*** 4>2>1
Workload2 1.2+38.1 7.1+439 82+425 12.8+45.6 <0.001*** (3,4)>1
Workload3 -5.2+39.5 4.7+451 9.2+449  11.7+43.7 <0.001*** 4>2>1
Workload4 -0.7+37.5 0.4+385 4.3+42.2 10.8+47.4 <0.001***
Finesse 1.9+384 6.7+41 8.2+40.1 10.3+44  <0.001*** (2, 3,4)>1
Power -2+40.1  7.6£51.9 7.7+46.1 13.3t50  <0.001*** (2, 3,4)>1
AverageFP  0.4441.7 5.6+434 95#451  11.3+44.1 <0.001*** 4>2>1
Groundball 2.9+40.1 6.4+41.2 5.6+38.6 125+41.2 <0.001*** 4>(1, 2, 3)
Flyball 0.7+44  7.1+49.3 95+44.3 11.3+46.2 <0.001*** (3,4)>1
Average GF -0.2+37.6 6.2+43.9 95456 11.9+484 <0.001*** 4>2>1

* < 0.05, **p < 0.01, ***p < 0,001
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(e RA

PAP"3
p-value
1 2 3 4

Workloadl 15.5+111.2 33+106.2 48.2+143.8 66+140.7 <0.001*** 4>1
Workload2 15.3+112.4 20.6+95.9 41.1+147.5 51.3+134.7 <0.001*** (3, 4)>(2, 1)
Workload3 -3.3:t100.4 23.5+114.1 35.7+126 48.4+150.5 <0.001*** 4>2>1
Workload4  -2+66.1 19.9+122.3 28.4+124.1 44.8+161.7 0.002** 4>1

Finesse  18.4+120.4 28.9+111.9 38.5+126.2 48.9+138.5 <0.001*** 4>2>1

Power -3t84.3  21.2498.9 32.9+144.1 51.8+176 <0.001*** 4>2>1
AverageFP 8.4+96.5 24.4+106.8 41.4+1345 45.7£135.6 <0.001*** (3,4)>2>1
Groundball 12.5+98.1 31.5£112.9 31.5+114.2 63.5+184.7 <0.001*** 4>(2, 3)>1

Flyball 11941324 22.8+1085 39.9+149.2 46.3+138.6 <0.001*** 4>1
Average GF 12.2+105.7 23.7£104 40.2+135.6 44.1+144.8 <0.001*** (3.4)>(1, 2)
* p<0.05, **p < 0.01, ***p < 0.001
(f) H/PA

PAP"3
p-value
1 2 3 4

Workloadl -1+29 544311 864331 10.3+t33.2 <0.001*** 4>2>1
Workload2  -1+28.3  29+30 6.5+31.2 9.6+31.7  <0.001*** 4>2>1
Workload3 -5.2+29.3 3.3+33.8 5.7+32.8 8.1+33.6 <0.001*** 4>2>1
Workload4 -1.5+29.7 1.6+32.6 3+315 6+32.5 0.023*

Finesse -0.8+28.6 4.1+31.2 6.1+31.2 8.9+315 <0.001*** 4>2>1

Power -4.6+£27.7 3.9+£33.7 53+347 84+359 <0.001*** (2,3,4)>1
AverageFP -1.6+29.9 3.3+315 6.3t314 6.1+30.6 <0.001*** (2,3, 4)>1
Groundball  -2+29.1 5.9+32.3 53+30.8 9.2+34.7 <0.001*** (2,3,4)>1

Flyball -2.9+279 281316 58+34 8.1+34.4  <0.001*** 4>2>1
Average GF -0.9+29.1 3.1+31.7 6.4+32.2 6.7+31.2 <0.001*** (3,4)>2>1

* < 0.05, **p < 0.01, ***p < 0,001
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(g) BB/PA

PAP"3
p-value
1 2 3 4
Workloadl 31.4+116.3 33.4+111.8 12.3+85.6 14.9+86.9 <0.001*** (1,2)>(3,4)
Workload2 28.1+98.1 22.9+98.2 23.1+97.3 18.5+92 0.361
Workload3 16.6+83.2 32+110.4 259+106  17.3+96 0.001** 2>(1, 4)
Workload4  19+81.4  26.1+97.2 23+885  17.9+86.2 0.425
Finesse  31.2+117.1 36x116 23.9+102.6 14.8490.6 <0.001*** 2>3>4
Power 22.2+82.1  20+82.9 18.1+78  15.2+77.1 0.332
Average FP  25.1+96.4 28.1+108.2 23.9+106 21.4+102.1  0.376
Groundball 30.7+117.8 33.4+119.9 10.9+79.1 17.1+91.4 <0.001*** 2>3
Flyball 18.5+92.1 28.1+99.7 24.5+100.9 17.5+84.9 0.067
Average GF 30.1+104.4 28.4+102.7 26.6+103.5 17.7£93.6 <0.001***  (1,2)>4
* p<0.05, **p < 0.01, ***p < 0.001
(h) SO/PA
PAP"3
p-value
1 2 3 4
Workloadl  21.4+70 13.9+64.6 5+49.4 2.4+46.2 <0.001*** 1>3>4
Workload2 24.9+78.8 12.9+55.7 7+53.6 1.2+459 <0.001*** 1>2>4
Workload3 29.3+77.6 14.9+52.7 9+483 3.5+44.3 <0.001*** 1>2>4
Workload4 10.6+41.5 19+49.6 9.4+464 4.8+39.4 <0.001*** 2>4
Finesse 26.4481.8 18.3+68.3 8.1+57.9 53152 <0.001***  1>2>(3.4)
Power 16.4+49.8 14.3+47.2 6.5+41.9 14+34.6 <0.001*** (1,2)>(3,4)
Average FP  20.5t64.5 9.8448.3 8.7+46 4.6+435 <0.001*** 1>(2,3,4)
Groundball  25.3+t80  16.1+63.9 9.3+50.5 1.6+44.9 <0.001*** 1>2>4
Flyball 17.4459.7 11.8+51.7 8.9+49.1 4.6+43.8 <0.001*** 1>(3, 4)
Average GF  24+73.1 14.4+56.2 6.7+49.2 3.9+41.2 <0.001***  1>2>(3.4)

* < 0.05, **p < 0.01, ***p < 0,001
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66

(a) Workload vs. Finesse/Power

(2001-2008 )

Workloadl Workload2 Workload3 Workload4 total

Finesse N 117 57 60 13 247
%  61.58% 35.63% 25.42% 9.29% 34.02%

Power N 23 39 77 78 217
% 12.11% 24.38% 32.63% 55.71% 29.89%

Average FP N 50 64 99 49 262
% 26.32% 40.00% 41.95% 35.00% 36.09%

total N 190 160 236 140 726

% 100% 100% 100% 100% 100%

(b) Workload vs. Groundball/Flyball

Workloadl Workload2 Workload3 Workload4 total

Groundball N 61 46 52 18 177
% 32.11% 28.75% 22.03% 12.86% 24.38%

Flyball N 41 30 68 45 184
%  21.58% 18.75% 28.81% 32.14% 25.34%

Average GF N 88 84 116 77 365
%  46.32% 52.50% 49.15% 55.00% 50.28%

total N 190 160 236 140 726

% 100% 100% 100% 100% 100%
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(c) Finesse/Power vs. Workload

Finesse Power Average FP total

Workload 1 N 117 23 50 190
% 47.37% 10.60% 19.08% 26.17%

Workload 2 N 57 39 64 160
% 23.08% 17.97% 24.43% 22.04%

Workload 3 N 60 77 99 236
% 24.29% 35.48% 37.79% 32.51%

Workload 4 N 13 78 49 140
% 5.26% 35.94% 18.70% 19.28%

total N 247 217 262 726

% 100% 100% 100% 100%
(d) Groundball/Flyball vs. Workload

Groundball Flyball Average GF total

Workload 1 N 61 41 88 190
% 34.46% 22.28% 24.11% 26.17%

Workload 2 N 46 30 84 160
% 25.99% 16.30% 23.01% 22.04%

Workload 3 N 52 68 116 236
% 29.38% 36.96% 31.78% 32.51%

Workload 4 N 18 45 77 140
% 10.17% 24.46% 21.10% 19.28%

total N 177 184 365 726
% 100% 100% 100% 100%
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(e) Finesse/Power vs. Groundball/Flyball

Finesse Power Average FP total

Groundball N 86 37 54 177
% 34.82% 17.05% 20.61% 24.38%

Flyball N 43 75 66 184
% 17.41% 34.56% 25.19% 25.34%

Average GF N 118 105 142 365
% 47.77% 48.39% 54.20% 50.28%

total N 247 217 262 726

% 100% 100% 100% 100%

() Groundball/Flyball vs. Finesse/Power

Groundball Flyball Average GF total

Finesse N 86 43 118 247
% 48.59% 23.37% 32.33% 34.02%

Power N 37 75 105 217
% 20.90% 40.76% 28.77% 29.89%

Average FP N 54 66 142 262
% 30.51% 35.87% 38.90% 36.09%

total N 177 184 365 726

% 100% 100% 100% 100%
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Average FP
100%
809
609 arFiI P < 0
4009 BFI P > 0
2009
0 % : : :
1 2 3 4
PAP'3 p<0.001***
(c) 1.13< (BB+S0)/IP>0.93
12 PAP3 FIP (2001-2008 ) (PAP*3 1:0; 2:
1-375; 3: 376-3000; 4: >3000 FIP <0: ; >0: )
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Finesse
100%
809
609 ODERA < 0
4009 EBDERA > 0
209
0% : : :
1 2 3 4
PAP'3 p<0.001***
(@) (BB+S0)/IP<0.93
Power
100%
809
609 ODERA < 0
4009 EBDERA > 0
209
0% : : :
1 2 3 4
PAP'3 p<0.001***
(b) (BB+SO)/IP> 1.13
Average FP
100%
809
609 ODERA < 0
4009 EBDERA > 0
209
0% : : :
1 2 3 4
PAP'3 p<0.001***
(c) 1.13< (BB+S0)/IP>0.93
13 PAP*3 DERA (2001-2008 ) (PAP"3
2: 1-375; 3: 376-3000; 4: >3000 DERA <0: ; >0:
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Finesse
100%
809
609 ORA 0
409 HBRA 0
209
0% : : :
1 2 3 4
PAP3 p<0.001***
(@) (BB+S0)/IP<0.93
Power
100%
809
609 ORA 0
409 HBRA 0
209
0% : : :
1 2 3 4
PAP'3 p<0.001***
(b) (BB+SO)/IP> 1.13
Average FP
100%
809
609 ORA 0
400 EBRA 0
2009
0% : : :
1 2 3 4
PAP'3 p<0.001***
(c) 1.13< (BB+SO)/IP>0.93
14 PAPA3 RA (2001-2008 ) (PAP™3 1:0; 2
1-375; 3: 376-3000; 4: >3000 RA <0: 1 >0; )
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Finesse
100 %
809
609 OH/ PA
4009 EBH/ PA
209
0% : : :
1 2 3 4
PAP\3 p<0.001***
(@) (BB+S0)/IP<0.93
Power
100 %
809
6009 OH/ PA < 0
4009 BH/ PA > 0
209
0% : : :
1 2 3 4
PAP3 p<0.001***
(b) (BB+SO)/IP> 1.13
Average FP
100 %
809
6009 OH/ PA < 0
409 BH/ PA > 0
209
0% : : :
1 2 3 4
PAP3 p<0.001***
(c) 1.13< (BB+S0)/IP>0.93
15 PAP?3 H/PA (2001-2008 ) (PAP*3 1.0, 2
1-375; 3: 376-3000; 4: >3000 H/PA <0: 1 >0; )
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Finesse
100%
809
609 OBB/ PA < 0
4009 EBB/ PA > 0
2009
0% : : :
1 2 3 4
PAP3 p=0.076
(@) (BB+S0)/IP<0.93
Power
100%
809
609 OBB/ PA < 0
4009 EBB/ PA > 0
2009
0% : : :
1 2 3 4
PAP'3 p=0.865
(b) (BB+SO)/IP> 1.13
Average FP
100%
809
609 OBB/ PA < 0
4009 EBB/ PA > 0
2009
0% : : :
1 2 3 4
PAP"3 p=0.308
(c) 1.13< (BB+S0)/IP>0.93
16 PAPA3 BB/PA (2001-2008 ) (PAP"3 1:0;
2: 1-375; 3: 376-3000; 4: >3000 BB/PA <0: 1 >0;
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Finesse
100%
809
609 Oso/ PA > 0
4009 BSO/ PA < 0
209
0 % : : :
1 2 3 4
PAPA3 p<0.001***
(@) (BB+S0)/IP<0.93
Power
100%
809
609 Oso/ PA > 0
4009 BSO/ PA < 0
209
0% : : :
1 2 3 4
PAPA3 p<0.001***
(b) (BB+SO)/IP> 1.13
Average FP
100%
809
609 Oso/ PA > 0
4009 BSO/ PA < 0
209
0% : : :
1 2 3 4
PAP"3 p<0.001***
(c) 1.13< (BB+SO)/IP>0.93
17 PAP"3 SO/PA (2001-2008 ) (PAP"3
2: 1-375; 3: 376-3000; 4: >3000 SO/PA <0: 1 >0:
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Groundball
100%
809
609 OERA < 0
4009 HBERA > 0
209
0 % : : :
1 2 3 4
PAPA3 p<0.001***
(@) Groundball out/Flyball out >1.5
Flyball
100%
809
609 OERA < 0
4009 HBERA > 0
209
0% : : :
1 2 3 4
PAPA3 p<0.001***
(b) Groundball out/Flyball out <1.0
Average GF
100%
809
609 OERA < 0
4009 HBERA > 0
209
0% : : :
1 2 3 4
PAP'3 p<0.001***

(c) 1.5< Groundball out/Flyball out >1.0

18 PAP3 ERA (2001-2008 ) (PAP"3 1:0; 2:
1-375; 3: 376-3000; 4: >3000 ERA <0: ; >0: )
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Groundball

100%
800
609 OWHI P
4009 EWHI P
200
0% ‘ ‘ ‘
1 2 3 4
PAP"3 p<0.001***
(@) Groundball out/Flyball out >1.5
Flyball
100%
800
6009 OWHI P
400 EWHI P
200
0% ‘ ‘ ‘
1 2 3 4
PAPA3 p<0.001***
(b) Groundball out/Flyball out <1.0
Average GF
100%
809
6009 OWHI P
400 EBWHI P
2009
0% ‘ ‘ ‘
1 2 3 4
PAP3 p=0.003**

(c) 1.5< Groundball out/Flyball out >1.0

PAP3 WHIP (2001-2008 ) (PAP3
2:1-375; 3: 376-3000; 4: >3000 WHIP <0: ; >0:
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Groundball
100%
809
6009 oFl P
4009 mFI P
i
0% : : :
1 2 3 4
PAP\3 p<0.001***

(@) Groundball out/Flyball out >1.5

Flyball
100M%
809
6009 oFl P
4009 EFI P
2009
0% ‘ ‘ ‘
1 2 3 4
PAP3 p<0.001***
(b) Groundball out/Flyball out <1.0
Average GF
100 %
809
6009 oFl P
4009 EFI P
2009
0% ‘ ‘ ‘
1 2 3 4
PAP3 p<0.001***

20 PAP3

1-375; 3: 376-3000; 4: >3000 FIP

(c) 1.5< Groundball out/Flyball out >1.0

FIP
<0:

(2001-2008
:>0:
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Groundball
100%
8009
609 ODERA
4009 EDERA
i
0% : : :
1 2 3 4
PAP'3 p<0.001***

(@) Groundball out/Flyball out >1.5

Flyball
100%
809
609 ODERA
4009 EBDERA
209
0% ‘ ‘ ‘
1 2 3 4
PAPA3 p<0.001***
(b) Groundball out/Flyball out <1.0
Average GF
100%
809
609 ODERA
4009 EBDERA
209
0% ‘ ‘ ‘
1 2 3 4
PAPA3 p<0.001***

21 PAP3
2: 1-375; 3: 376-3000; 4:

(c) 1.5< Groundball out/Flyball out >1.0

DERA

>3000 DERA <0: ; >0:
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22

Groundball

100M%
809
6009 ORA
4009 HBRA
2009
0% ‘ ‘
1 2 3 4
PAPA3 p<0.001***
(a) Groundball out/Flyball out >1.5
Flyball
100M%
8009
6009 ORA
400 ERA
200
0% : : :
1 2 3 4
PAP'3 p<0.001***
(b) Groundball out/Flyball out <1.0
Average GF
100 %
809
6009 ORA
4009 ERA
200
0 % : : :
1 2 3 4
PAP3 p<0.001***

(c) 1.5< Groundball out/Flyball out >1.0

PAP"3 RA (2001-2008 ) (PAP3

1-375; 3: 376-3000; 4: >3000 RA <0: ; >0:
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Groundball
100%
800
609 OH/ PA
400 EH/ PA
200
0 % : : :
1 2 3 4
PAP'\3 p<0.001***
(@) Groundball out/Flyball out >1.5
Flyball
100%
800
6009 OH/ PA < 0
400 BH/ PA > 0
200
0% : : :
1 2 3 4
PAP3 p<0.001***
(b) Groundball out/Flyball out <1.0
Average GF
100 %
800
6009 OH/ PA < 0
400 EH/ PA > 0
200
0% : : :
1 2 3 4
PAP3 p<0.001***

(c) 1.5< Groundball out/Flyball out >1.0

23 PAP*3 H/PA (2001-2008 ) (PAP"3 1:0; 2:
1-375; 3: 376-3000; 4: >3000 H/PA <0: ; >0: )
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Groundball
100M%
809
6009 OBB/ PA < 0
4009 EBB/ PA > 0
200
0 % : : :
1 2 3 4
PAP'3 p=0.023*
(@) Groundball out/Flyball out >1.5
Flyball
100M%
8009
6009 OBB/ PA < 0
4009 EBB/ PA > 0
200
0% : : :
1 2 3 4
PAP"3 p=0.588
(b) Groundball out/Flyball out <1.0
Average GF
100%
809
609 OBB/ PA
400 EBB/ PA
2009
0% : : :
1 2 3 4
PAP3 p=0.076

(c) 1.5< Groundball out/Flyball out >1.0

24 PAP3 BB/PA (2001-2008 ) (PAP*3 1: 0;
2: 1-375; 3: 376-3000; 4: >3000 BB/PA <0: ; >0:
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Groundball
100%
8009
609 oso/ PA
4009 WSO/ PA
s
0% : : :
1 2 3 4
PAP'3 p<0.001***

(@) Groundball out/Flyball out >1.5

Flyball
100%
809
609 Oso/ PA
4009 HMSO/ PA
209
0% ‘ ‘ ‘
1 2 3 4
PAP'3 p=0.077
(b) Groundball out/Flyball out <1.0
Average GF
100%
809
609 Oso/ PA
4009 BSO/ PA
209
0% ‘ ‘ ‘
1 2 3 4
PAPA3 p<0.001***

25 PAP3
2: 1-375; 3: 376-3000; 4:

(c) 1.5< Groundball out/Flyball out >1.0

SO/PA

>3000 SO/PA <0: 1 >0:
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(2001-2008 ) (PAP"3



120
9 0Or
OFi nesjs e
6 Or BPower
BMAverajlge FP
3 0r
0
Wor kl oad1l Wor kl oad?2 Wor kl oad3 Wor kl oa
(a) Workload vs. Finesse/Power
120
9 0Or
OGrounigball
6 Or BF|l yballl
MAveragpe GF
3 0r
0
Wor kl oad1 Wor kl oad?2 Wor kl oad3 Wor k1l oa:t

(b) Workload vs. Groundball/Flyball
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OWor kljoad

BWor kljoad

HMWor kljpad

BWor kljoad

Power Average| FP

(c) Finesse/Power vs. Workload

120
9 0

OWor kljoad

60 BWor kl|pad

HMWor kljpad

BWor kljoad

3 0F -

0

Groundball Averfage

(d) Groundball/Flyball vs. Workload
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150
120
9 0O OGrounidball
BF|l yballl
6 0 NAverage GF
3 0F
0
Finesse Power Averagel| FP
(e) Finesse/Power vs. Groundball/Flyball
150
120
9 0- OFi nesjse
BPower
60" BMAverajlge FP
3 0F
0
Groundball Fl yball Averjlage GF
(f) Groundball/Flyball vs. Finesse/Power
26 (2001-2008 )
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