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Abstract

Pitching is an action that has high risk for injury. In the
short term, high pitching load may cause fatigue, leading to
the decline in the subsequent performance. In the long term, it
may cause sport injuries. So far there is no clear scientific
evidence to to evaluate the pitching load. The few available
focus on Major League The rotation for starting pitchers in
Baseball. Nippon Professional Baseball is relatively unstable
compared to Major League Baseball. The aim of this study was
to investigate the effect of pitch count on the performance in
the subsequent 3 games in the starting pitchers in Nippon
Professional Baseball. The sample was collected based on
more then 12 games as a starter and less than 6 games as a
reliever in a season from 2006 to 2009. The games with more
than 14 days between the previous start were excluded. The
ratio of each pitching statistics was calculated as [(sum of
previous 3 games — sum of subsequent 3 games)/ sum of
previous 3 games]. Then Chi-square test and cross tabs were
adopted to analyze the effect of workload in the previous 3
games on with the ratio of earned run average (ERA) rate,
walk+hit/innings pitched (WHIP), fielding-independent
pitching (FIP), defensive-independet ERA (DERA), runs
allowed average (RA) rate, hit/plate appearance (H/PA), base



on balls/plate appearance (BB/PA), strike out/plate
appearance (SO/PA), and home run/plate appearance (HR/PA).
The pitching load was calculated as Pitcher’s Abuse Point
(PAP~A3 > [pitch count-100]73 » if pitch count <100 > then
PAP~3=0)

The results showed that pitching load had no effect on
any statistics in Workload 1 (median pitch per game <94 ).
These group of pitchers may rest for a long time or also be
used as relievers. The effect of pitch count and the subsequent
performance was inconclusive in these pitchers.. The pitchers
in Workload 2 (median pitch per game 94-100 ) showed a
threshold of pitch count at about 100. If the limit was
exceeded, the ratios of ERA~ WHIP~ FIP- DERA -~ RA and H/PA
were decreased in the subsequent games. The pitchers in
Workload 3 (median pitch per game 101-109 ) showed a
threshold of pitch count at about 110. If the limit was
exceeded, the ratios of ERA, FIP, DERA, RA, H/PA, SO/PA,
HR/PA were decreased in the subsequent games. There was no
significant difference in most of the statistics in pitchers of
Workload 4 ( median pitch per game>109 ). The results were
the same even if the median pitch per game was changed to
125. Consequently, Workload 4 pitcher in Nippon Professional
Baseball may be able to sustain high pitch count without the
effect on the subsequent performance. As far as pitching types,
when Finesse ((BB+SO)/IP<0.93) and Average Finesse/Power
(1.13< (BB+SO)/IP >0.93 pitchers’ pitch count were up to
100 to 109, the ratio of H/PA began to rise. It suggested that
the pitcher’s ability declined. When Power ( (BB+SO)/IP
>1.13 ) pitchers’ pitch count were higher than 110, the
performance of SO/PA was declined. The results of this
study suggested that the threshold of pitching load has large



individual variations in Nippon Professional Baseball. The
future studies can include more players and/or longer
durations to further explore the extreme pitchers’ pitch count
limit.

Key words: Nippon Professional Baseball - starting pitcher -
pitch count -~ PAP"3
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4 > BABIP 4 % » ¢ & 2 » % & -

Click (2004)  # 1991-2003 & > # g & B % I8 % 3t #
Bh- RPE$ R KLz kF (K9 @5 &4 P R
0.5627 ;& & * (GO/AO) @& % A # 4 M #+ R?> % 0.5591 >

Wi

FRRF - R} LFEN AR TR PR E
T g EAgp P RYL 0.1091> 2 2 WHIP# % & & 4p B

N

# R? % 0.1410° # - R B Pl ® ® > B B E 57 5 % 3 H
Wb S w4 BB A WHIP eht B %] 3 ¢ § 42 % 4 8K o

g R BB BT

15



X
>
e
gt
&
4
N

ST SN

& F F # A p A B 2006-2009 & B > o SPSS for
Windows 12.0 % % 3 2 % i 8 » F 5 = #% » R % % #F &
2007-2000 & » 2% & % 3t 5 h T B A 5 B % 4 12 8 0 % i@ b
2006 & F R o HEHE &R AF N FHEL 125021 0 R E L
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pitcher = ¥ # & (BB+SO)/IP 4 * 0.93 1% 1.13 ﬁ I A
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>3000(H & o & 111 %% 2 2+ )z & 5 4> &~ F 3 M 3 =
oo EFEREE B EFERHEHRITIFE
MEHF Tt LT 0 2 2K 7 KEH
%o R H e
9k h{ T 2 A o
(= ) WHIP = (Walks + Hits) / Innings pitched
Walks plus Hits per Inning (WHIP)
FoooRRE DN X e PN he B

T A ok B

FHh2fr FrREIRF A REZE P H DA 4 L EAE] TR

%\»iytirﬁ,uwﬁt#fﬁi

& o oA #

18



(=) FIP:13XHR+3XBB_2XSO+3.2

IP
Fielding Independent Pitching (FIP)

FIP Z_ 4 Tom Tango #f % B & a3 £ #icfp L3+ @

x;fw;;——wsé/;;ffiﬂwﬁ»ﬁwg;%ﬁsggar;i:‘r%

G P LR HN IR E A GRS > B R =

Bl BB a4 0 Fl g r i oo R 2 2 R
By o £ o4 320 F Ko R 2RI - BB ESF D E

o £ R FIP>ERA 2 F2,pF » 7 28 5 3% & #£
oA LA T EEE S F 2 FIP<ERA®M » Bl ¥ &t
LR L EF 2 E A AT H o 4 # AL (Tango, 2005) -
1 % play-by-play (% # &% - B+ & > ¢ 3 & &1 5
ﬁj&‘&éjﬁi&éﬁ?ﬁ'f—?i‘i)ﬁﬂ?ﬁiﬁi:".14?#(—ﬁv#
i s = s 2 ) FE S 2R R F RN
'15'/,7\(4ﬁ‘!ﬁ,{;},’;iil})ﬁ?'ﬁ}?&’,l'llﬁgﬁi:ij‘ﬁ?fﬁ_;fé

¥ (m =% 2 > 2007) -
0.83x BFP +11.04x HR+1.98x BB-1.62x SO
0.244x (BFP — HR— BB) +0.089x SO
BFP = (3x IP—S0)x0.966 + H + BB + SO
Defense Independent Pitching Statistics (DIPS)

» # DIPS ERA (DERA) - % Voros McCracken =t % &
i e E o AR GPERAEREIRA Y HT]F
wE > & 4+ ~T =23 , 2 T v gzt - DIPSzZ g * ¥
AR S B et Bl R ELERT LT RR T
T oo A 4 2 4 8 (& m®m o 2006) -

N
)

~

-n\

\.

(z) DERA =

DERA i & 5 ¥ 2 4 play-by-play & F # 4 § &
oo s SR e R ERRHE S D R R

b P RFHMEFEE TR RE 2B

19

 $

PEGS N
TR



2

[

1

af

A

N /N /N /N /N

¥}

RA=Rx9/IP> & 95
H/IPA » & 3= B % # #
BB/PA » & $ B = & ¥
SO/PA » & = B = ¥ #
HR/PA » & 4= B 4 2 & 47

A T

N
NN N NN

BB F o= [(# 3H
3H G ] x 100% » ks FHE 23 0 2 A B 24

[
WH

_.3:

4&5’:?,’?,&‘:%?2]%’?&3;&3’.7»

4

)
= o

VAN

413 ==
,,:E_} 'f\'—" - EL

3 % mAe) /

o H <0 2 £F M Hd E>0 5 & Bmf L a SO/PA

Pl £ 2 @ >0 5 % | # iE o

20

H

7~

< 0>

v

L 0F& I £ o



=]

S
il
il
k12
N
%
-
<\
1\

PAPA3 % £ & % 33F A A ks F LR LT is

& ¥ 5 5 L AR N2 4% ke PAPI R R F k2

)

TR ol Tk A e 3 B it F o R &
oFEF W 3F PAPNS A A E H O 3H L kiR S
THEHAEI R EZ R R FALE KL LF G LR
4 2 Workload 2z = = % p & % 3> Workload 1 %2 ( #
P #c<94) sk £ o & PAPN3 R RV F p E P AEHF
K ® > 2  PAPMN3 R 2 2 2 Rl 8 3 FH o Ko
Bl 1> & 230 42 PAP R fi € » &4 L F5 4% 4 R

1*

L
ES 12

5‘_%:
Workload 2 = ( #% 3% ¢ = # 94-100) =4 £ » 4 = PAP”3
R REH LB 3 ARBEBT TR A pEAE 3

~ H/PA ¢ & 4 SO/PA v X £ ¥ ¥ - 2 F PAP”3

L

¥ RA
T

7

AR H R 5 3 Ko B 25 & &P

At

“~

fi
VAR % Mg 000 % % 33 PAPA3 R Of B SO P 0 & RO E L KB
WAL F @ fhw 33 PAPA3 R A B >0:9 3 & & R

f
o Lo XY R T A M ot F oo - W Kw 33 PAPMN3 R

e

ek

€ 1-375 -~ 376-3000 ¥ >3000 & & = - = » & PAP"3 % #

’

=0 & 7 o FOE M Eicdp LR & piE A i 45 ERA X

WHIP ¢ & « FIP it & « DERA % ~ RA it & 4o H/PA v % %
TR ¥ o LA 2B EESAR 30 2484 4 PAPM3 R # ¥
SO R A R K A A ML ko2 4 PAPA3 R B

21



>0 pF 0 £ A K B N A IR fRoE et Koo

Workload 3 & ( # 7 ¢ i # 101-109) % 3 # PAP"3 % #
B oL AP A piEAE 30 % BRI ERET R
¥4 3% > %3 BB/PA W F & g ¥ £ B - & 2 & %% 8T
Bl 4 % ERA # & -~ FIP » &% « DERA i % -« RA it % + H/PA
# € >3000 % > 4 o £

FR W AR E Y F 0 WHIP Fal & 3% % £ 1-375 4= 3000

L % o HR/PA » % » & PAPA3 &

PR AR RCZ 0 F 4 A R K SO/PA v F Rl &R #
ES375pF 0 4 ML kv AR EN K 02— BT 3
3 PAP 3 % 4 £ 0-~1-3754c 376-3000 4 # & - &, & & PAPA3

%4 £ >3000i# 7 xR £ > wm 38 PAPN3 R oft B & &g
AP A pEEA S pEEFEESE LG E N
O WHIP » & & B ¥ %+ 28 F - 22 2% % 5 micH 5
m ERA 1 % -~ FIP i % « DERA » & ~ RA * & « H/PA 1t &
SO/PA +* % 4= HR/PA u+ & » & PAPA3 1 ff £ & 0-3000 # &
oo N AR L % o ¥ A PAPA3 R f# £ >3000 B o
FORRCL O F o & B oo

Workload 4 & ( # 3 ¢ = #>109) = 3 3 PAP"3 % #

VAN

ek

2L ARG KT A pEAA 3 ET A KRR F pES
% % M 4B 6 Workload 4 & 7 % 3 #& 4
# & Workload 2 fv 3% v » & - # # % 3 3% PAP"3 % #

>

B oo 2R &

D
kit

&

# 0-1-3754c 376-3000 & # & - @3 & PAP"3 % # £ >3000
EFER AR A F pEY AERFAE (L 5) R
R AR EERAE 7@ PAPA3 R s £ B K I 24000 ( *

B H ok =120 2 F 3 ¥ ): A K o H/PA v i B F LR
RO £ >24000 pF 0 2 R F £ 0 K & R IR R F L K o 2 (8 R

22



PAPA3 % # & £ #%& % 1 46875 ( % 3 & 3k # =125> & § 3 3 )

)

AR % E oA A LB s @ WHIP v % 4o H/PA » % %

g

¥ 432 3 £>46875 F > 2 MR £ v F 3 N A R & o

Feh a2 bl ARE 423 B PAPY3 R £ &
Lo oM o bl R & p B4 % 6 Finesse A & £
( (BB+SO)/IP < 0.93: # 3 4] ) DERA 1 F -~ H/PA % Jr
HR/PA % i 88 ¥ £ B » 2 2 £ % % 4 B 8 DERA 1 =¥
WA T E R AR AR L F L kA5 H/IPA W
F Pl % PAPMN3 % # € 5 376-3000 pF > £ oo i gt Fo& 0
# B £ b K 0 HR/PA v 5 PAPA3 % # £ 5 >3000 pF > %
B £ F 3 N AR R g oo

Average Finesse/Power ( 1.13<(BB+S0O)/IP < 0.93) = -
DERA ' F 4o H/PA »» X R B ¥ £ %2 (% 6)°> 2 & % % ¥
B 9> DERA X 48 % & PAPA3 % # € 5 >3000 pF » £ | & £
oo o A IR F o 5 H/IPA v B PAPM3 R f# £ 5 >375
PP R LR L B KB Y R i

Power # %] ( (BB+SO)/IP>1.13: 4 & 3] ) = » & SO/PA
wxE g FALERE (£ 6)m SO/PA W F R £ & 0~ 1-375
%2 376-3000 P > 4 g & v F % 3 & MR £ & % f# £ >3000
oo A R L et R B A Rk E (B 10) -

Workload 4 # 3 P = @it 8 0 10 = 3% £ FE 3k & F 4 B
1187 > BHFRF L FEDRES L FF ey 87 =&
5 YR LE R R MRk ko TS ol H®
R FHTNF T AR L XA HFRT K 3

oo HHE L L R W O R dE - B E

23



R

Workload 1 &= a3 £ » ¥ - X 3B & L £ % & 94 3%

oo Moy - i LB % 3k e 100 3k > o2 R R R
B I BF o s mu gk E A s L AR L

R TR S A B AR S S B T VR B S
oo AR A& 0 R f - Teh kg B TR i R A
Stk AP o Be AF oA F AR G BB AT E
kﬂ%ﬂ.&%ﬁkﬁgd * % 5 & T g - F %E;(jzﬁ:)ggji_% .
R oo AR L K gt R R ]
X 3V RFLTREHEEALFE TR KB S T
AP o m PG F DR AP SRR
BRAFHRELI DA THED > MEFEIFEDLF RS A
PR R E BERF LR E o E S PAPM3 R B OH 4 2 18
2R OR R R 3 Rk FESAF L T RE
( B 3w > 2009) -

wofe =

¥ Workload 2 &£ & PAPA3 % ﬁ:&iﬁa% 3 oS F I o
ERA -~ WHIP~ FIP- DERA ~ RA fr H/PA & & = 4§ % Iﬁ,,ﬁhg -
F % o7 Workload 2 4& £ &£ % & + = 8 7 & & 100 3% = +

(PAPA3=0) > A sz & o P 2k I ¥ =K~ & 94 3 100 = >
1

ot edil & A i gk W ok BHREALELR
oA AL AR Fofe o o bl koA
T oo ek L s B A g kY & 1007k 1T oo

Workload 3 %t - dc 4 v ¥ 5 5 B ¥ » & 5 PAPA3 % # &
<3000 # L 7 P &g & K F A H £ A E>3000 pF > EoJE
HAEARPETH o ARELF YR A RRKSE - PAP3 A

24



# £ =3000 & £ = 3 H & H o F & 110 3
SEE S o ® Pk B0 F B AR E TR B
% (2009) F 5 & % 45 o

£ >0 @
g€ B 4P BT F oo Flt T ¥ R - tk £ Workload 3 #&
AR ERBFEHRRE R FL AR EKE
33 % 4t £ 0-3000 2 B > & g4 b
Workload 4 3 £ = % 8 & 110 s B ( PAP"3
=3000) > & % &4y v F g 2
B X BB KT EE Y LR
fe HIPA 1w X & 8 ¥ kK & S B R -
ret 186 3 > @ 125z ™ F ¥ = ] 79 ¥ > B
£ Al L IE> St B
Bt Workload 4 sh & £ » <
P AR A TR A AFE Y
%% (5 B k¢ = #=128) 27
13 3 v JF 3k A2 i 130 3% - H
150 =% >

o Workload

5

fl
%\»iﬁariﬁg“fiﬁ* o B
4L % # £ Workload 3 % £ & % #

o gE

R

B A R £

¥ = = Ra gop R

&

L

T
I

e

L

E5 ¥ = i

g T oo # 7

oL 3F 2T

£

A

Z 2009 & e 3§
¢4
e 42 i

=

A
i

5 3
} g £
d M EP P %B%‘«ﬁ:s:b’lit Workload 4 = 3 =+
¥R v otk o

' ¥ B B # Workload 4 3 £ p] £ % PAP"3 % #

P BT

e p B kRGOSR

o =, = g, 8R4 4 . s 3
40F K PR EHFRECE RS Z

5 3
o PBEiE

¢

DL B f i e H S T O 42 B 2 4 & PAPA3

i

Bk e ot TR R R KL
3R IR S TR m g (B

g
PAP73
2009) -

B9

TN I

25

AN 5

£

3

i
o)

’

"

"*“ﬂﬁ o
*

P

F_*
{:é;.

i
o

r £

e

el

[

i
WHIP
# 120
PAPA3

oo
s % 3
I
oo 4P
>3000
1



Power 3| & &£ % >

Ik

B

Finesse 4| & &+ 4p 0 >

_.3:
Z
3
£

#

x
=

2l

Workload 3 £ % # £ & £

E RSN Y

A2 T8 L

Bt S

L T A I G ,%;L;;,\i—aé_
e B 7 R K RE§
fe 3o 2 Y R E R LA

AERENE

ﬁFﬁ*?ﬁ» 2 = N S
A N

<l

X #k T 1o 7 =

g — N

4

e JE F

[§
ELER - A T
S ook £
ERNE N ]

i
@ SO
X %
+ o RES R FE

i

>om

o B2 R X3t 1+ > ERA M
[Ec S S G
A s € AR H s

iﬁl;'

Fl
2
y e

o i §_ Power A 3K £

gﬁ%%ﬁ‘ééﬁ“%a;
 » Workload 1 £ % 4 &£ & £ <«

oA g
EEE

*~

44 R 4L
"l’\._'— i =3

S SN

m Average Finesse/Power
A2 & T R
F 4o RA W F & %
*OE R F R AT D & AR
T I
Rk A HE 110 3k > =

» Workload 2 £ % & £ & £

¥ RV f sk B p

;‘lb’?ﬂéf X EE A o2

Lb%:*

%E\;,\%ﬁ’lﬁﬁl’l’%fﬁ'i?é

e oo 4 FE
oy
2006-2009
R S B
LI S
DRI N A
Boths F1EDEZ
-

B

2yl
2

RE

:’i ﬁ'{gﬂ /47\ ’

Ll _ﬁ(:&‘_ )

2~ 4
=

v

%

éuhn

fl

/~ » Finesse

2k =
5,—’%’#'{:”3
eI
—‘ngi‘a‘\i?ﬁ»§ €
PAPA~3

EE SR
¥ 7k & 100 1 109
LRSI RLE N O

3 R

y-\-»

A oA R
A

9 b

N

B
=h
Ik

«
i

W

- Power 7] 3 £ J§ *
ot F o9 & A e
ST I - S
= ERE SRR

e % If

?\_E
S
~

A o

—‘I N

N
>~

B
13)

}\ 4‘,’7' %\—I—I

26



Workload 4 £ # & £ & & A F 5 v ¢ # % ~ jF 2 £ F & &

Finesse 7] £ % # £ & & X $ 3 7 7 % R

—=\
A-
3
=
<l

K

Average Finesse/Power 3 & % % %

Ao Power 3] £ £ £ 2 XA oG o b

#2006 # 3 2009 # > & B H o 8 E R R - R A F K

= v 3 p &P - =ik £ (Workload=4 -~ Finesse/Power=3) -

27



¥ LE RBHEZER

AFELLEP DL EHP ARBEAFRSEFFRR

B AR

o & 3 H &
Workload 1 %

¥ & 4 o HEH R

.

=

£

A

5 . F R on b B
Bog s 1003 =+ 0 - R ARERRE NS R TE
2 T O R % Workload 34 & g v K Pk Bk < 9 & 110
> w ¥ Workload 2 % £ - %k > L EHEF & > £ BRI D
Wk g P B3 4 5 Workload 4 3% £ & % F PAPA3 R E T -

Wl B 38 PAPA3 RO R oA #H
B RO A R ] B EET R
??Zﬂf‘fi,é‘%g{@g’E\;{ii{é:@%—’ﬁafé

EF AR RN KRR FE DR

e ™o 3% #ik  m Workload 2 3 £ 3%k 7

G g E T AT EREARS S KANFT LB TR AP 3N

BOE L O3k Y ki 125 > £ R £

= o Byt p & B Workload 4 sh g £ 5

LN R . T R A

e k#4384~ > Finesse 3] 4 Average Finesse/Power 3|
# A 0 A ozpdBcid 100-109 Rt o R FE N X ot FOR A&
Ao ok E i 4 T koA Power Al & £ 0 Azk B g & 110
P Z kAR AL D F LR R F D RRER

~
P
-

Power 3| 3 + B

S

poAE £ 2R

74 FE o A

2

W

ook AR WE 105 o Z JR A R L
» - ¥ 4 Workload 3 v+ Workload 4 # £+ >
KPR G DR EE G ESNTE R
% (2009) s 3 FRE S G F

Lo,

28



i

#_2006-2009 # ¥ 7 % ¥ ¥ o > p &

N

HEES o KL FERE RRR S
£

o8 f R E K SIS S S U <

FAE TSR G X GHFRA P

> # > F % & Workload 4 & &

B HE S 0 £ AT Ok g =

+
I~

P

? &
T i

B R LT
125 % o +

7 0 A

i 2

SR

2L g

v F

ARF LR T H R APRLm TR EL

B # K 0 45 Workload 1 dr

oo ¥R ﬁf%#gﬁ,&é}f& I S

Workload 4 % £ &

Aoohp A ERALRR DR

AUE SRS f T W AR

29

LR

=k
(\x.
2]

LL _’_‘;\ r—g
B E R



342
FUFJY) ¥ —F &2 ¥4 )L F 4+ ¥ 7 4 Yahoo!) + — F o
¥ 7 — XY a2— 4 Y44 (2008)° 20082 F —
Y v = 7T o4 v 7 A #H B B - 2010& 77 20p -

m

http://www.murc.jp/report/press/081014.pdf

#o4 s (1986) £ £ 0B EF VIR F MG LK
XA DEIEIL DO WT o < F T EAF 80 1-11+ 2010
£ 77 20p > B g
http://www.tulips.tsukuba.ac.jp/limedio/dlam/M41/M413
945/2.pdf

Aomog s (1958) e i A F Iz o LR DB R FE R oo

B (1994) . p A BB FE L o oH T TG o

Mom & (2007) B EF B EREK LR P 702 A7 o 2 IR
miwm~y A2 LBFHTAF (ofF ) 5?3 o

Mok s (2006) 7 FB B S AL X F T E A HF 2L A
MR L A AT ER o S o

f?ﬁ’n‘%(2009)0%6'#'7%Iﬁ;t22"#1/??”v';”ifﬂ o A
M LB R d BT A F (50 ) S¢ o

Albert, J. (2006). Pitching Statistics, Talent and Luck, and

EN

S

<
2}
Rl

Ty

the Best Strikeout Seasons of All-Time. Journal of
Quantitative Analysis in Sports, 2.
Andrews J.R. & Fleisig G.S. (1996). How many pitches should
| allow my child to throw? USA Baseball News. April.
Baseball Prospectus Team of Experts. (2006). Baseball
between the numbers: Why everything you know about the

game is wrong (1st ed.). New York, NY: Perseus Books

30



Group.

Birnbaum, P. (2001). More on the relief pitcher’s ERA
advantage. By the Numbers, 11 (4), 11-14.

Click, J. (2004). Baseball prospectus basics: Statistical
consistency. Baseball Prospectus. Retrieved December
18, 2009, from
http://www.baseballprospectus.com/article.php?articleid
=2579

Cramer, D. (2003). Preventing base hits. Evidence that
fielders are more important than pitchers. The Baseball
Research Journal, 31, 88-92.

Davenport, C. (2005). Minor League Batting Averages on
Balls in Play: Does Voros’s Theory on the Farm?
Baseball Prospectus. Retrieved December 16, 2009, from
http://www.baseballprospectus.com/article.php?articleid
=4250

Jazayerli, R. (1998). Pitcher abuse points: A new way to
measure pitcher abuse. Baseball Prospectus. Retrieved
December 4, 2008, from
http://www.baseballprospectus.com/article.php?articleid
=148

Jazayerli, R. (2004). Baseball prospectus basics: A brief
history of pitcher usage. Baseball Prospectus. Retrieved
December 1, 2009, from
http://www.baseballprospectus.com/article.php?articleid

=2627

31



Jazayerli, R. (2004). Baseball prospectus basics: How we
measure pitcher usage. Baseball Prospectus. Retrieved
December 1, 2009, from
http://www.baseballprospectus.com/article.php?articleid
=2633

Lyman S, Fleisig GS, Andrews JR, & Osinski ED (2002).
Effect of pitch type, pitch count, and pitching mechanics
on risk of elbow and shoulder pain in youth baseball
pitchers. The American Journal of Sports Medicine 30(4),
463-468.

Lyman S, Fleisig GS, Waterbor JW, Funkhouser EM, Pulley L,
Andrews JR, Osinski ED, & Roseman JM (2001).
Longitudinal study of elbow and shoulder pain in youth
baseball pitchers. Medicine & Science in Sports &
Exercise, 33, 1803-1810.

Olsen SJ 2nd, Fleisig GS, Dun S, Loftice J, & Andrews JR.
(2006). Risk factors for shoulder and elbow injuries in
adolescent baseball pitchers. The American Journal of
Sports Medicine, 34(6).

Petty DH, Andrews JR, Fleisig GS, & Cain EL (2004). Ulnar
collateral ligament reconstruction in high school
baseball players: clinical results and injury risk factors.
The American Journal of Sports Medicine, 32(5), 1158-
1164.

Tango, T. (2005). Defensive Responsibility Spectrum (DRS),

breaking up the fielders from the pitchers. Retrieved

32



December 8, 2009, from
http://www.tangotiger.net/drspectrum.html

Wikipedia. v > ¥ — Y — 7. Retrieved December 20, 2009,
from
http://ja.wikipedia.org/wiki/%E3%82%BB%E3%83%BB
WE3%83%91%E4%BAA4%EG6%B5%81%EG%88%A6#.E3
.82.BB.E3.83.BB.E3.83.91.E4.BA.A4.E6.B5.81.E6.88.A

6
Wikipedia. 7 # 7 oz % 7% . Retrieved December 20, 2009,

from
http://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC
%E3%83%97%E3%83%ADYEI%87%E8EWNET7%90%83#.E6.
AD.B4.E5.8F.B2

Wikipedia. £ £ 2 — 7 — > 7 > . Retrieved December 20,
2009, from
http://ja.wikipedia.org/wiki/%E5%85%88%E7%99%BA %
E3%83%ADWE3%83%BCWUE3%83%86%E3%83%BC%E3%
82%B7%E3%83%A7TWE3%83%B3

Wikipedia. £ £ &£ < . Retrieved December 20, 2009, from
http://ja.wikipedia.org/wiki/%E5%85%88%E7%99%BA %
E6%8A%95%E6%89%8B

Wikipedia. # < . Retrieved December 20, 2009, from
http://ja.wikipedia.org/wiki/%E6%8A%95%E6%89%38B

Wikipedia. /& # # ;5 j. Retrieved December 20, 2009, from
http://ja.wikipedia.org/wiki/%E6%B2%A2%E6%9D %91%
E6%A0%84%EG6%B2%BB%WE8%B3%9E

33



Woolner, K. (2002). Analyzing PAP(Part One): The immediate
impact of high pitch counts on pitcher effectiveness.
Baseball Prospectus. Retrieved December 8, 2009, from
http://www.baseballprospectus.com/article.php?articleid

=1477



21 2 &7 k1t & 35 PAP'3 A ff € (-

2006 =
PAP"3 Workload 1 Workload2  Workload 3 ~ Workload 4 B3
0 113 55 143 79 390
1-375 14 11 76 30 131
376-3000 7 11 6 62 146
>3000 10 16 107 165 298
B3 144 93 392 336 965
2007 &
PAP3 Workload 1 Workload 2 Workload 3 Workload 4 B
0 76 25 16 2 119
1-375 31 25 23 2 81
376-3000 14 46 44 27 131
>3000 26 73 103 230 432
w3t 147 169 186 261 763
2008 =
PAP"3 Workload1  Workload2 ~ Workload3 ~ Workload 4 B3
0 69 34 8 1 112
1-375 15 29 28 2 74
376-3000 25 33 63 6 127
>3000 20 62 176 144 402
B3 129 158 275 153 715
2009 &
PAP"3 Workload1  Workload2  Workload3 ~ Workload 4 B
0 31 23 23 5 82
1-375 33 24 51 13 121
376-3000 21 43 77 20 161
>3000 34 54 197 275 560
B3 119 144 348 313 924
2006-2009 =
PAP"3 Workload1  Workload2  Workload3 ~ Workload 4 B3
0 289 137 190 87 703
1-375 93 89 178 47 407
376-3000 67 133 250 115 565
>3000 90 205 583 814 1692
B3 539 564 1201 1063 3367
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2006 &
PAP"3 Finesse Average F/P Power 8t
0 124 190 76 390
1-375 22 75 34 131
376-3000 30 67 49 146
>3000 39 131 128 298
B3t 215 463 287 965
2007 &
PAPA3 Finesse Average F/P Power B3
0 56 43 20 119
1-375 41 22 18 81
376-3000 49 54 28 131
>3000 124 138 170 432
B3 270 257 236 763
2008 &
PAP"3 Finesse Average F/P Power Bt
0 68 35 9 112
1-375 25 36 13 74
376-3000 44 65 18 127
>3000 75 202 125 402
B3t 212 338 165 715
2009 =
PAP"3 Finesse Average F/P Power Bt
0 49 26 7 82
1-375 59 35 27 121
376-3000 75 54 32 161
>3000 166 226 168 560
B3 349 341 234 924
2006-2009 =
PAP"3 Finesse Average F/P Power Bt
0 297 294 112 703
1-375 147 168 92 407
376-3000 198 240 127 565
>3000 404 697 591 1692
B3 1046 1399 922 3367
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