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Abstract

The prediction of performance for professional baseball players is required in
determining the length and the amount of contracts and trades. The method which teams
generally use at present is based on the player’s performance in previous years.
Therefore, a more reliable method is required to predict the future performance of the
players. There are several studies investigating the performance changes with age in
Major League Baseball. There is no study examining the aging effect in performance in
Nippon Professional Baseball. The baseball players in Japan and Taiwan have similar
body type and genetic background. Therefore, the results from, Nippon Professional
Baseball could be used as a reference for Chinese Professional Baseball League. The
purpose of this research is to analyze the trend of career performance changes with age
in Nippon Professional Baseball. This study used four adjusted statistics: batting
average, isolated power, triples percentage, and doubles plus triples percentage, and
unadjusted base on balls percentage as the indicators for performance. The subjects
included Nippon Professional Baseball hitters who have played at least eight years and
had 200 or more plate appearances in each year. In order to compare the hitters from
different era, this study normalized the yearly numbers to the league average of that
category in the specific year. The results showed that the highest batting average
occurred between 26 to 29 years old; the highest base on balls percentage occurred in 31

years old; the best isolated power occurred between 26 to 28 years old; the highest

il



triples percentage occurred between 26 to 27 years old; and highest doubles plus triples
percentage occurred between 26 to 28 years old. The hitters with high batting average
also showed good isolated power, triples percentage and doubles plus triples percentage.
The players with good base on balls percentage also showed high batting average,
isolated power and doubles plus triples percentage. The hitters with good isolated power
also showed high batting average, base on balls percentage, and doubles plus triples
percentage. The hitter with high triples percentage also showed high batting average and
doubles plus triples percentage. The players with high doubles plus triples percentage
showed higher performance in all other categories. The hitters with high performance in
two categories were also good at other categories. The results of this study could
provide a more objective prediction of aging effect in hitting performance in Nippon
Professional Baseball. These information can be used in contract negotiations and

served as the reference for the development of professional baseball in Taiwan.

Keywords: Nippon Professional Baseball , career performance, age, batting average,
base on balls percentage, isolated power, triple percentage, double plus

triples percentage
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+ #% ( at-bats, AB) :
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T IR W T P
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i & & v #c ot 4] i eh 4 #ic (adjusted batting runs,
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D fem P o T o4 B
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0 o
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\\\Xr
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batting average on balls put into play (BABIP) :
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PR S X b F L HR LA

oo AT F RSP T & s F oo
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5.
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pd zf B (free agent, FA):

AT s & sk g &£ ,(The Dickson baseball dictionary)
R - R ERER R ENEDB - A LaH
Fpoed > 7 e e e ey pd #K

= % % (fielding percentage or fielding average, FPct) :

FPct= (P+A)/(P+A+E)

¥ £ (linear weights, LWTS) :

d £ Wk B¢ o B Pete Palmer *7 % P » A1 34
BERNA A

Pz B EREEER)DAFTHE DA R 2

N

play-by-play ( & 33 eh & - 4= B >

oy N E A X e B RE R RS RSB HE A D
?1,%’1
Bennett, 2001
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R 0N

e N s HE s Sf ow BE (Albert &
Yo ¢ RC 2 XR # F eh £ > LWTS & o 5 p
T ya4p it @3 & ¥k RC & XR P 4c 0 710 & o
LWTS = (0.46 x 1B) + (0.80 x 2B) + (1.02 x 3B) + (1.40 x HR)

+[0.33 x (BB + HBP)] + (0.30 x SB) + (—0.60 x CS)

+[=0.25 x (AB — H)]
ol 4B ¥ 128 RC®Z % 178 XRiEH -
marginal runs created (MRC) :
¥k B 7 RC fe B B B P b - B % # = % 9 RC 1t & -
TR Rk B e
MRC = Outs X [(RC/Out) — (% 2 RC/Out)]
RC/0Out = (OBP x SLG)/(1 — Avg)
+ d F (on-base percentage or on-base average, OBP ) :
VR EF SN A s g0 a4 R R

oW B X g h i AR S - e



10.

11.

12.

OBP = (H 4+ BB + HBP)/(AB + BB + HBP + SF)

B % st ¥ 4y ¥ (on-base plus slugging, OPS) :

Pl F R LSRR SRR KR F L B
e d b ad hiE SR A o RC g o fe
e T &2 T | 5 B & F > d 32 g RC # %
o Bt Rk % 0 A B g A 2F s § 3 RC o e g
BEEBRETRELFGHEY 2 T RE S B K
Fx o2 RE AR

Albert ¥ Stotz (2002) 1998 # MLB 5 %] » 45 & OBP »
SLG -~ Avg = 5 #& % ¥ > OBP frzf 1} # » chdp B 1 & 3 >
SLG =x 2. - @ Albert ¥ Bennett (2001)i& - % # OBP 4r
SLG # 3 OPS > OPS =~ + OBP { i # & e 3¢ Bl 3% [} o0 (¥
N e

OPS = OBP + 5LG

v A ( plate appearances, PA) :

RS F R ¢ e K FE ]k R
CERE 8 S X

£ 2 ® & (runs created, RC) :

Fd MLB & L #% 4k B R EF FHBE Y ERE (senior
baseball operations advisor) Bill James % P & # zf s 3+
ehp ot - B ELE AT KR %L%'Tjﬁ‘fgrlﬁ fp & & m?)?r
A R ,T&{I’z"f A K 2 I T

- RCA By B U - & F g f R F R

o
)

PR S AR R N S SRS A -
LR E s B E,  RCIT A BIRFFF 8

¢ o

<l
Ik



Rk 2 (2005) 45 & > James (1986) % & 3+ 7 f& & 8 & & o

Ik A A bR E A R BRSO E

(1) £ & & 43 + & (on base bercentage) ;

(2) ?ﬁ%éﬁ-@éﬁ&éﬁ'fg@ﬁv ( total bases) » f§ H e & & if &
A K AR ke

RC = [(H + BB) X TB)/(AB + BB)
Albert ¥ Bennett (2001)s #& 3 » # RC & o F oo =
(RC/G)* RC/G & xp 1 & chip B 1+ & 5 F > @ RC eh

RC=0EBP < TB
RCern>s84p g %> @ p = §F % cnf_ 2002 & echak &~ (&
G, 2006 ) :
A=H+ BB —-CS + HEP — GIDP
B = (1.125 X 1B) + (1.69 X 2B) + (3.02 X 3B) + (3.73 X HR)

+0.29 x (BB — IBB + HBP) + 0.492 X (SH+ SF+ SB) — (0.04 X K)
C=AB+ BB + HBP + SH + SF
RC:((2.4XC+A)X(3XC+E)

—09xC

9xC )

¥ - 3 RC 2 £ %% & £ 4 » SB % 3+ ¥ ( Wikipedia,
2011) :

C_(H;EB—CS)x(TE+|[D.55>t:SE))
B AB + BB
. A= | ,3: ;g o °
ey R

RC/27 = (RC X 27)/(AB + SH + SF + GIDP + CS — H)




13.

14.

15.

16.

17.

£ 4 % ( slugging percentage or slugging average, SLG) :
SLG Z @Rt F L v 4 R A frF F B F DT
e bk T BFE NIRRT EF R E SRR
A E e EAR G - o @R AR F A g

CF B R E R F E 4R 4 o SLG R R R o E 4

4a

S B B 0 VOB L 4w 4 o
SLG = TB/AB
# 3 B 4 = = F ( strikeouts per plate appearance,

SO/PA ) :
FE AR RS SR FERL S R - 500
LN B S A S I O SO R AR AR SR P SR SRR

B T A5 s 2 58 E SO/PA B O 2R
SO/AB { ¥ M F Je+ § kit 45 5 4 eyt B etk
TSR R P BB REMF B E

Fl & & " PA o ¥o- R4 F & a4 R g

( baseon balls per plate appearance,BB/PA) ~ & F & i

a4

o .
d# 3+ #ic ( total bases, TB) :

[T e S G- B A B

TB = 1(1B) + 2(2B) + 3(3B) 4+ 4(HR)

talent pool :

L B ¥ KT HER - HA
extrapolated runs (XR) :

RC ¢ iz & =3¢ > § 4 Furtado (1999)% B 5t 3t #
oo e RCHE I > 2 B P 4m F H WA DT R ot
v LWTS Ak » & s dcdp 85 H ke 7 F & %1%

10



Boendicf £ r &5 B CEEVIIE SN SN s R S
T E SN e
XR =(050x 1B) + (0.72 % 2B) + (1.04 X 3B) + (1.44 X HR)
+[0.34 x (HBP + BB — IBB)] + (0.25 x IBB) + (0.18 X SB) 4 (—0.32 X CS)
+[—0.09 X (AB — H — $0)] + (—0.098 x $0) + (—0.37 x GIDP)
+(0.37 x SF) + (0.04 x SH)

11



I R
PBA ¢ & B & /¥ it 6 42

- FERFR
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BorROH o WP kBB E R~ g (8RR,
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B 4~ > 1949 & 12 15 L R A 2 5 B IR > A 0w A 12
" 1 p &= CL>»127% 26p & = PL» ¥ {34 MLB & % * %
K2 TR 4% ahp A8 R 2 F o @ kg A F (7 &F
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Series ;> 7 = £ T p & - Jo A2 B I AT AL RK

LB & fE4r o CL A » & p &7 F 1951 # &2 & 4% P 4 (4
B ra fF)EH o 9§ 1952 &8 8 X Em (SRR AR 2
) &

AP REE R ESEE )RS E (5 FFERRRX
 E R EP D OISR 12K 2P S BTG 6L
oo« AR S h NPB AR HE o srEd B & 60 & & F 4 At
Poood N E W5 6 A kI BN AL R R 7

20
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)

ke

WM A BRI AR 3 M e

|l
"

i

d JIEIS LI I
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#E KA LF DT
1980 & i NPB

L
=
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NAE R E S Y 2 ) s~ % A
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Davids 7z & 16 = #% zf %+ 4 & &%dﬂz SRR G S I Sy
% ¢ ( The Society for American Baseball Research, SABR)

{

%

DL E P E R -

% & 1876 # » MLB e K #. % P ( National League, NL)
fjf‘uﬁ'é&;% * IR AP Avg 3 E 3 2 (H/AB)- 1912 # > John
Heydler # ERA = & % &% 9 A K £ chf T 4 A > iza 3 K ¢
Bdp - B ow ¥ FIM A o 1879 # Buffalo Newspaper B 4 7] %
RBI i& 7 #icdj > 2 & NL % & 1891 # g » &3 | & ¢ 5 7
A By o 2 o3 1920 # > MLB & B B 4 B 4> & ;% 3@ 4 RBI>
F AL A4 7 F oW sy 0 4o OBP ¥ SLG -

1914 # George Moreland #7 % ¢ Balldom: The Britannica
of Baseball €6$‘? 1876 2 1913 &= B & i ezt B & H &2 &
B oo MR LB ey - Lo F P e 70 F S ER R & T
L HE S 34 HR S F -~ 4 = Avgéﬁ#ﬁ R 3 8 H - &£

AR s E e ﬁﬂeg:gﬁet%:gﬁ v oG s R L F ok bR g W

e

3

fy o R ehd BEAMEs o LHEERG L KT - A
BB T R K & B F 4 - 1969 # - David Neft & % The
Baseball Encyclopedia (i # Big Mac) > & % B 2 & % b i -
j\’fislﬂi,?fu’g‘"%;%’:h—g%ﬂf}é 7 17 B P s ;LI oe
19 @ 35 P
2004 ) -

)

-

i KRk B F x4~ 3 ¢ ( Schwarz,

q kR REES DRk RS LA H S Bill James> © 3
AR A BB R A BRI F IR R R RoR R
g A g FRESEERAAFREY DR LA
B T R B A BB N S AR o 1977 E

22

James I %% 7 % - K &1 Baseball Abstract (James, 1977) > %
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B EEE A E T RS S R PR
ﬁ B

PP MLB § * & & & B #4780 4 ¢ # ® B Bk ¥y 0 Sports
Information Center ¥ Elias Sports Bureau & H.= & & 7 F &
o By T % James o B ¢ James % i Project Scoresheet
VRO F2REE PP REE > k2 T3 play-by-play
MER EE S FHE R RRELTRER R AR
( Schwarz, 2004 ) -

RS RE LT i* play-by-play T o# o  xk Retro Sheet
(http://www.retrosheet.org/)» ¢ 5 1871 # I & 7T F # > 7
G ,T*u 4% p Project Scoresheet> @ d James # T 35 34

kg B & Baseball Info Solution = & » B & 3% & 7 % »

=t

FER
s EETR ¢ 53 A ERHFEERE B AFTH > U2
1 45 play-by-play F A #r 2 # I v 2 M k4 B 0 F IR
i o

James M # P ¥ % £ 3

g

R R
Lf?%ii—fgjjgka‘%gt(winshares,WS) F o2 FHEFT AT A A
AR R s M ZE R RERBETRRA DT R o

James B 4> > MR E L HEEHIF R E I BT DE{EF

T OB BB B AL X FAR 0 X3 L 5T RE MR
WL kR 4 B RR Y BB R PR AL oA

fs X £l % I d Society for American Baseball Research & B @
= ¥ F “sabermetrics” X %2 4 ¥ Bk ok g & oKL
7 o James A 2003 & X B >t o g @ —“‘Ff B SN G N
John Henry > = 5 &= 4K F F #H % ¥ & g ¥ ( senior baseball
operations advisor)» ¥ 3% 2004 # F 25 = 4k fu 7 B & 86 £

2Rk X % ( World Series) £ 2007 # ¢ World Series & & o
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James B 7 7 A F F 2 EHR B R ERE > B P B R

-~

9

% M m;’I& §_“Moneyball” (¢ #F & 3% Lewis, 2004)-

e
e
Ar

i 4 Billy Beane > iz B 5 ff F & R Ip B 52 > 3 ¢ % 1] >
At I R - = A A R bl de it £ 47 F i Avg &
RBI> & # 7 B 7 > Avg @ sk 1} # & e 4p B M & K > RBI % |
BB F SR E A OBP- SLG frsp @ & g B R
{ [ENE S Sl AV £
s b R B E R - 3
{ hodiz o SB B A T

H o4 i i
VRO QLT

ey e

B o B F @ iR OA

Foo SH: g3 % - B4 5hdic @it Go

Jahn ¥ Raymond (2006)# 3 % 4 7 Moneyball 3
o % 1999 31 2003 &£ hfcdy o 0 MM fF A 4k /3L OBP
L3 5 - £ R e % F RoOBP i 4 2 82.5%
0 3 % B ) SLG it 43 2R 78.7%h 3k ¥ B % & OBP &
SLG> j# 8 4 Rl % & 88.5%:;f OBP ¥ g 7 1t % m?f’},% # SLG
<~ oxF ¥ A 47 OBP & SLG # 3 i s &# & F o > & 3 2000

%

102004 #EFE BEEE P EOHFT 0 A o @ OBP ¢
SLG ‘F’iiﬁ w 1> ® SLG % # * * OBP-° # Moneyball - %
Bk om0 2000 £ 2 2003 & 0 SLG i 4 Bk i 2.450 F F A OE
E5 i

=2
}a‘i‘}‘"ﬁﬁ? OBP & SLG g% - % % ¥ vt > SLG ‘F"KJF EEA I

m OBP B 2 0.84 * x £ & ¥ o ¥ ¢ > 2000 % 2004

&

B0t R G g2 T o OBP A E - & &%)

A
f
*» SLG> X 5 & 3l s vl F oo - Ti%ﬁ%T'fg_'rf?SLGi}i’ OBP

= —

R R ESDET I EE - B SD O ETH 0 OFF D 4
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¢ B Y - & SLGo =

-0
B SD- & 2004 # OBP & F| st 3> & ¥ » W I g7 ¢ < tg & 1o
oA E R KR % F Ak 21 3.680 % OBP &
SLG ’ﬁtﬁil’?ﬁ%’ﬁé\kbﬁvﬁgkw B oZ2E ¥ BT o A B W
Moneyball s i » 3 2 MLB % 2000 X 2004 & 3 £ # &
OBP #_ i i 7 ¢ o

b @ % MLB 3f Ffp 3% £ ¥ 8 3R 38 & 4 £ W AT 4 > 2 2 W
ol ke g 2 I L L L > Beane 3 0k % = A
LTt REBDS KRR E 2 B YA e r kB s H A - AT
Fres o /A3 E kot B3R E - 24T o
R B EF A AL s REAFE S AR Beane F ¢ f
MM R RS D7 F R P E T F kg A
£ 3 2T e og lLEARHBFLHEFEF (OBP + % Avg
oMo R ) 2.4 FEw~FkE 2K 7o
B (24~ %% B % MLB e % 328 ¢% 32 B v #1204
M A B IR R R A )32 EARFRE LR (REF R ER
HREBFEASFT o a R G T T2 Hd b k)4
PAE R T hdkc ¥ oo % H Y R s 3k B oeh g sk
B d Y R FERPM R HE L HE AR BB AY PR
SRR A ANFER RPN FRBE BRI E G TR
R g R 2T o ERH R R s g o B
S IR =R S S AR SR U B A U
RN Rt B s R g &L R
R s {3 3Rl i o

%"ﬁ»ﬁﬁi']ﬁ}_ﬁﬂ#ﬁ{Scott Hatteberg » ¥ B4 1@ & Ho
& 2002 # E @ & % A & 0 L+ & 3% ¢ Jason Giambi %] FA

HIP SN R R

57

fgﬁ OBP;"E{ 4
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BB B > Beane 45 kK 2 S F O~ A M o #Fw LG 3 OBP
z’v’ﬂa‘f—‘g{ Scott Hatteberg 3 # - & = ¥ o Hatteberg & - = 4 #f
PR BRIES DB FH L F i E B G 2 om B G
#l & & F > @ & Rh Beane §5 P ® o B2 B P X%
Hatteberg: 1. 48 " & F 0 90 § ¥ ~ (@& ¥ - = G L & & 4
P E L e AT OB R eh ) e 2. E R T i -
# - Beane 5§ t Hatteberg & @ 1. 4 % 3 £ £ g4 4 (2002
# 3t ¥ Hatteberg * 7 A £ 7 & & £ o B > & F B B P R L
# ¢ % = > 2 & (4% Frank Thomas ¥ Jason Giambi); 2./
% 0 %% = k0 (2002 # A AL # ¢ % » > #& = 3 John
Olerud ~ Mike Sweeney ~ Scott Spezio); 3.% + & F 2 iF 3¢ &t
4+ (2002 # 3% % Hattebergi W F A AL £ & % L+ = 2 ). #1
1 Beane 'ﬁ A ¥4k £ 2 ¥ (market inefficiency ) § * %
Bk B3 E AR Avg oo B OBP & SLG 4 £ 4c @ & & 4p M
Gty o AT MRS FhG o FINHELS LG RF TR
zk B0 A 1999 1 2006 & F > R K OB EF N E
Baseball Prospectus % x ( BP,

http://www.BaseballProspectus.com/) p 1996 & B 4> » & =&
g MR E E PG
2004 ) ¥ g B ¥ 5 £ & eh 1 £ 5 ) 40 Equivalent

Average (EqA) > & % & + ko Py 0 A A %R W

=2

e 4 Avg LR o

3 sabermetrics # 3} R 73 & ( Schwarz,

ok

Avg o e il £ 4 ¥

é;pm;ﬁ’ﬁ_??% wvﬁtf% B hy 4T
Bosos FoF s gy R EphE L L RC¥ LWTS

PN
LA AGE o R RS LTSN G ISR
oAk 51 % 5 B 4e OPS o

22



gt#fz“,ﬁ; 3 ?,l‘zgiﬁf—é;:];rﬁg\,gg_‘ﬂ > Sﬂ?}’@’}f tt;J.ﬂg_rI-J:ﬁ
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HETRESLE—HFAVE X ITEHFETIH = 115X 510 = 58650

Year | Avg' AB Avg™*AB

1999 110 547 60170

2000 125 554 69250

2001 128 576 73728

2002 133 486 64638

2003 130 445 57850

2004 124 377 46748

2005 106 514 54484

2006 120 496 59520

2007 118 566 66788

2008 117 520 60840

2009 121 514 62194

2010 115 510 58650

&3+ 1448 6105 734860
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NEREA L BAveT = = 105 120
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2008-2009 & NPB % Z 1f & 3o §rgr s 2.
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Tk I B (g R B (PR
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1980-2010 # ¢ & g £ 35 T sodkcdy

Avg I sop 3B DPT
1980 0.260 0.146 0.005 0.044
1981 0.265 0.143 0.005 0.045
1982 0.254 0.134 0.005 0.042
1983 0.270 0.158 0.004 0.048
1984 0.269 0.156 0.004 0.046
1985 0.272 0.158 0.004 0.046
1986 0.259 0.146 0.005 0.048
1987 0.263 0.153 0.005 0.046
1988 0.256 0.133 0.005 0.048
1989 0.260 0.136 0.005 0.049
1990 0.262 0.144 0.005 0.049
1991 0.256 0.134 0.005 0.047
1992 0.256 0.136 0.005 0.049
1993 0.252 0.131 0.004 0.044
1994 0.260 0.127 0.004 0.045
1995 0.255 0.142 0.004 0.047
1996 0.265 0.138 0.004 0.047
1997 0.258 0.139 0.005 0.049
1998 0.259 0.124 0.004 0.047
1999 0.268 0.145 0.004 0.049
2000 0.262 0.140 0.004 0.047
2001 0.263 0.132 0.003 0.045
2002 0.257 0.136 0.003 0.047
2003 0.270 0.156 0.004 0.048
2004 0.275 0.161 0.003 0.046
2005 0.270 0.141 0.003 0.047
2006 0.263 0.132 0.003 0.046
2007 0.265 0.136 0.004 0.048
2008 0.265 0.127 0.004 0.047
2009 0.255 0.132 0.004 0.048
2010 0.267 0.143 0.004 0.051
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% 6

1980-2010 & + L ¥ B P & 3 T sokch

Avg | sop 3B DPT
1980 0.273 0.184 0.004 0.045
1981 0.269 0.145 0.005 0.046
1982 0.259 0.142 0.004 0.048
1983 0.270 0.154 0.005 0.046
1984 0.265 0.162 0.004 0.048
1985 0.272 0.172 0.005 0.048
1986 0.270 0.166 0.005 0.046
1987 0.263 0.140 0.003 0.044
1988 0.260 0.143 0.004 0.044
1989 0.266 0.159 0.005 0.051
1990 0.264 0.162 0.006 0.052
1991 0.259 0.147 0.006 0.050
1992 0.259 0.140 0.006 0.050
1993 0.255 0.133 0.006 0.051
1994 0.271 0.140 0.005 0.054
1995 0.248 0.122 0.005 0.044
1996 0.258 0.135 0.005 0.047
1997 0.266 0.130 0.006 0.051
1998 0.265 0.139 0.006 0.052
1999 0.259 0.139 0.005 0.052
2000 0.264 0.142 0.006 0.053
2001 0.264 0.163 0.004 0.051
2002 0.255 0.150 0.004 0.053
2003 0.276 0.168 0.005 0.059
2004 0.278 0.163 0.005 0.058
2005 0.267 0.147 0.005 0.053
2006 0.261 0.126 0.005 0.052
2007 0.262 0.122 0.004 0.051
2008 0.265 0.139 0.005 0.057
2009 0.267 0.140 0.005 0.057
2010 0.270 0.133 0.004 0.053
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% 8

2 Ed#AVQT B 27 2 v R

AVg+ 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
N 40 63 85 100 117 127 136 130 124 114 110 110 84 75 58 42 31
mean 102.30{ 103.00{ 102.80| 103.58| 107.56| 107.59| 106.49| 107.21| 104.57| 104.47| 104.45| 103.13| 105.42| 103.09| 104.93| 104.12| 102.42
SD 12.090| 12.346| 12.289| 12.032| 10.970| 10.687| 11.415| 10.373| 12.109| 9.746| 11.184| 10.820| 10.060| 11.961| 10.084| 11.719| 13.127
£ age 27
e 0.009 | 0.009 | 0.003 | 0.008 ) ) ) ) 0.037 | 0.019 | 0.028 | 0.002 ) 0.006 ) 0.077 | 0.022

S L P . o o wx | owwx xx « o
W= T-Test
ANOVA # # # # # # # # # #
EAFE R _ . _ . . . _
T-Test: * p<.l **p<.05 """ p<.01 ; ANOVA ##»c/& p=0.001 ; # ANOVA post hoc £ 26-29 # +* #iz p<.05
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%9

L Ed BB & 27 Rt iR

BB 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
N 40 63 85 100 117 127 136 130 124 114 110 110 84 75 58 42 31
mean 7730 82.56| 84.04| 84.27| 84.28| 89.72| 91.38] 90.44| 88.76] 92.56| 87.40| 90.00| 85.70| 87.00] 90.12| 89.55| 91.65
SD 32.865| 29.866| 26.907| 27.494| 29.708| 30.477| 29.841| 30.869| 30.840| 29.913| 31.577| 34.356| 26.408| 28.832| 29.941| 37.592| 30.956
2 age 27
™ 0029 | _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

.

W= T-Test
ANOVA
EAE

T-Test: * p<.l **p<.05 """ p<.01 ; ANOVA # #»c/& p=0.001 ; # ANOVA post hoc 2 31 # +* & p<.05
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% 10
% 8 |SOPTEr 27 2 R

| soP* 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
N 40 63 85 100 117 127 136 130 124 114 110 110 84 75 58 42 31
mean 102.40{ 109.49| 103.05| 103.08| 107.28| 110.12] 110.67| 104.72| 100.82| 105.61| 98.25| 99.13| 98.06| 102.19/ 101.19| 104.57| 106.39
SD 40.957| 43.582| 45.071| 47.123| 48.150| 47.758| 50.768| 47.360| 43.122| 46.857| 45.028| 49.347| 41.338| 44.756| 48.880| 50.126| 53.621
£ age 27
e 0.051 | 0.083 | 0.060
b ﬁJ‘ - - - - - - - - - - * % * * - - - -
B T-Test
ANOVA
¥

T-Test: * p<.l **p<.05 """ p<.0l ; ANOVA & #& 2/t p=0.001 ; # ANOVA post hoc & 26-28 # '* $i p<.05
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% 11

£ &4 3BT 27 A2

3B" 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

N 40 63 85 100 117 127 136 130 124 114 110 110 84 75 58 42 31
mean 127.18| 128.73| 139.73| 126.12| 139.29| 130.55| 117.40| 126.05| 105.90| 93.63 92.65 72.93 78.11 72.27 81.09| 71.60| 74.00
SD 111.170/107.107|106.500{ 97.237|114.660|109.725(101.737|113.159|103.347| 97.999| 91.730| 74.849| 98.496| 87.625/111.790| 68.466| 87.990
£ age 27

e 0.068 | 0.007 | 0.005 | 0.000 | 0.000 | 0.000 | 0.005 | 0.000 | 0.008
b ﬁJ‘ - - - - - - - - * * % ¥ * % % * % ¥ * % % * % ¥ * % % * % % * % X%
Bz T-Test
ANOVA ] ) ] ] ) ] ) ] # # # # # # # # #

F Sk

T-Test: * p<.l **p<.05 """ p<.0l ; ANOVA & #& 2/t p=0.001 ; # ANOVA post hoc & 26-27 f +* $& p<.05
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%12
% Ed# DPT 8 27 2 vV &

DPT? 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

N 40 63 85 100 117 127 136 130 124 114 110 110 84 75 58 42 31
mean 106.05| 104.14| 108.96| 105.04| 109.36| 112.22| 108.93| 106.73| 106.24| 104.17| 101.31| 102.61| 101.54 98.87 98.78 98.90 98.06
SD 27.861| 31.000{ 26.761| 31.417| 29.105| 25.665| 28.664| 26.852| 26.425| 28.101| 27.291| 28.256| 31.689| 25.087| 31.562| 24.881| 27.207
£ age 27

e 0.077 0.066 0.095 | 0.070 | 0.021 | 0.002 | 0.007 | 0.008 | 0.000 | 0.002 | 0.004 | 0.007
b ﬁl - * - * - - - * * * % * % % * % ¥ * % % * % ¥ * % % * % % * % X%
Bz T-Test
ANOVA ] ) ] ] ) ] ) ] ) # # # # # # # #
F Sk

* % * % %

p<.01 ; ANOVA # #»cjis p=0.001 ; # ANOVA post hoc &2 26-28 # t* fiz p<.05

T-Test: * p<.l ** p<.05

97



%13
AEEI B R

4EAvg AEBB 2 EIsoPT 2 E3B° 4 EDPT’

ARG o ARG o A e A Hie e A Hic RIS 3
<100 25 86 72 66 47
100 119 58 72 78 97
KA 'S 144 144 144 144 144
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* 14
## 7 Avgand Power 5% & 4 % 4

48 Avg' 100 2 JE3B'<100
. + 61 46
4 J& IsoP™ 100
(Avg + Power) (Power only )
58
4 & IsoP" <100 20
(Avg only )

% 15
# 7 % Power and Speed 3% & 4 #f 4 #

4 & 3B° 100 4 & 3B" <100
. + 26 46
4 & IsoP™ 100
(Power + Speed ) (Power only )
. 4 52
4 JE IsoP <100 20
(Speed only )
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4 16
NPB - MLB 2 CPBL #Jﬁii}iﬁa‘ﬂéﬁwﬂﬁ

Avg'#2 BB#E IsoP'22 3B'42:2 DPT'42& 7
BoEEds gEEdse @ Es gu g fuag LR
PV =Ky
NPB 26-29 31 26-28 26-27 26-28
(2012)
MLB 26-28 30 26-28 26-28 -
(2008)
CPBL 26-28 25-27 24-26 24-26 -
(2008)
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