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2012 OPS SV F U (FREFTE1 2LL)

U=y  F—LA
BrI &R 2 B EA
INLUT4Y  XUILE
Ly IILk
P pm thH
AR BA EA
RH Ax EA
3L A DeNA
HH BRX Bl e
B —5& =

OPS

0.994
0.958
0.865
0.851
0.815
0.815
0.806
0.803
0.780

) =5 F—L
RIOAEIL Oy
= Kig Z)wH R
WH FiE  VINLY
hE M2 icfran
N—+ YIRS
Rt =5 BA/NL
R Rl Gicfr: o
HHE [EXER X
A Bt 0T

OPS

0.886
0.846
0.840
0.833
0.829
0.813
0.792
0.783
0.782



RC (Runs Created)

(A+24C)(B+3C)
9C

RC = 0.9C

A= RFT + MBk + FEBk - F2IE - HHERHT

B=SfT + 026 x(T_ﬂlﬂz + BEEK) + 0.53 x (4&FE + 4%3T)
+ 0.64 X RE -0.03 x =

C=73T#k + Bk + FEBk + &R + &FT
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13 EH-VIZHFTELHAEA

-1)—J F—.I  OPS AU F—L OPS
fIEREZBE  EA 9.00 RISk OvT 7.37
INLTaY YOLL 734 RH EEB BA/NL 6.47

SLyY YOIk 646 2 HE Bz i)y 6.29

RH Ax EA 645 F Ki& Fvo R 5.99
AR EA EA 629 #H BEiEF VINMUY 5.87
JZ>a tH  6.06 N—= YIRINDY 5.80
:H BX B®# 577 Af Bt OyT 5.67
MB —iF HH 9.97 AT—ILX  FUvIR 9.60
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DIPS : Defense Independent Pitching Statistics

DIPS= ((POERk —#HE+FEEK) X3 +HRX 13 —E=#Ex2) /IP+3.12



DIPS :
((PAER — HHEHFEER) <3+ HRx13—E =#Rrx2) /IP+3.12

+-)—4 F—L DIPS /\-y—45  F—L  DIPS
g %t BA 181 HA FX 2PN 1.87
A £% BA 233 EFH EF AUvIR 1.99
S E BB 235 FHE RE vVIMkLS 233
IO 2  DeNA 244 TIRKN)  FYvszR 2.48
—4 mH 250 EH ;KX vIkLY 252
HE [EZ ®H 257 €+ == VIMLY 252
BIE X LB 260 EH FHE BEANL 2.52
lHF KN+ FH 263 Tl Fk BERNL 2.58

REHRKE 173 LLEOBRFERER




WHIP: 14/=2 T H1-Y D HE#
(R IT+5HUER) BBk E#

+-1)—45 F—L WHIP /\-)—45  F—L  WHIP
Lo &%t BA 072 FH EF  AUvHR 0.88
mEFEAKEE BA 088 FHII FKk BHERNA 0.88
lWH XN B 093 F F2z Fizfay 0.96
2H & BA 094 FHE RE vIrvs 098
HE EZ HH 095 ®H ;K vIkvs 099

=B —% Bl 097 454 2hH— OvT 1.00
2a544 BB 097 HY FHX HER 1.03

2R Bs8 BA 098 B HA/NL 1.03

REHRKE 173 LLEOBRFERER



JO0FEKD 12T B Win Probability

2009F8H23H HBX—AVVIREIZHTHBFIERDHTRE
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18] 2[q] 3[H] 4[A] 5[q] 6[=] 7[5 8[H] o[e]
2-0 2-4 2-5 2-6 3-6 10-6 10-8 10-8 10-9
COREBEDERDY)—2T7yvIT OBMEEE B E T
F1HENERE) [FE24TF (3EE) EIITE (5EIE) |FEA4ITE (6EIZE) |FE5ITHE (8EIZE) \Ex%WPAeEJr W AT R RIS FIRER
T asziTea [ 9AMI54  [V—F54F— |WmEk r—LFY J7—ARTQ © BT RMBFIREE
WPA -0.027 -0.023 0.013 0.282 -0.005 0.240 & LI T RS 4 BRI e
FyvFr—F
L1 I K siTseE1A |2 21 L2b254 Evhk Evk J7—AkI0O A BHTERBTIRE
WPA -0.034 -0.016 0.067 0.006 -0.004 0.020
BHHKX  basemmigs |EVE LIk254 =i =R 2847
WPA 0.087 -0.010 -0.051 -0.001 0.006 0.031




WPA (Win Probability Added)
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A= Rl 7 MESR

(V. Y 1A= C3F7OMIGSRICHET HITEK
)

y+ 3
¢p(y;p)=PY =y)= v pi,d-p,)
\

(Hits)+(Walks)+(Hit by Pitch)+(Error)—-(GIDP)

—1—-
P (At Bats)

EhkAZTIZB T BITEN T IMNIE SR

k 1 2 3 4 5 6 7 8 9
08-10 .672 .701 .692 .687 .687 .683 .690 .694 .703
2011 .700 .723 .715 .710 .707 .693 .718 .712 .731
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X EBTF—LDE kA= T DIFR
YV, BBTF—LDE kA= T DFRA
P B kAU TIZEBITHITENT MG LHHER

FT(x): 5B kA= RE TR . x RENDN=EED
&K? — LD R

FB(x): B kAU ERTE.x REMNDNEED
BRF—LDRHER




A= TR TR BB AR DR

k=9 1 (=D
FB (x)=41 05 (x=0)
0 (x=-1

1 (x=1)

FT,(x) =+ 1_j§ﬁx0+415ﬁx—x) (x=<0)

k<8 FB.(x)= Y P(X,,, = DFT,(x+ )= Y foy (DFT,, (x+ )

j=0 j=0

FT,(x)= Y P(Y, = )FB(x+j)= Y f(/)FB,(x+ j)

j=0 j=0
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08-10 615 .623 .636 .653 .678 717 774 .864
2011 .630 .640 .654 673 .700 .746 .800 .888

[ -
3 1N %

08-10 800 .815 .834 .857 .883 .913 .945 .976
2011 .827 .842 .859 .880 .904 .934 .958 .983
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07 v bk 177k 27 7 b
7 =72 L OUT=0, R=0 OUT=1, R=0 OUT=2, R=0
7o — 15 OUT=0, R=1 OUT=1, R=1 OUT=2, R=1
7o —2 58 OUT=0, R=2 OUT=1, R=2 OUT=2, R=2
7. — 358 OUT=0, R=3 OUT=1, R=3 OUT=2, R=3
o) —1, 25 |0UT=0, R=12 OUT=1, R=12 OUT=2, R=12
7+ —1, 358 |OUT=0,R=13 OUT=1, R=13 OUT=2, R=13
7+ —2, 35 | OUT=0, R=23 OUT=1, R=23 OUT=2, R=23
{ii =2 OUT=0, R=123 OUT=1, R=123 OUT=2, R=123
EVrEFDIF—EE JK/E’équ)nEH’CTT
1 357./7__75\2&'\ =:R1—4 25&7/7__7b§2|§§ £i8:R2—4
1 5'25‘/7-—75\3:%:&% R1=3 28504 —A'38#8:R2-3
2EE:R1-2 2875 0F—HmNKEEIR:R2—0




0. 303x14+0. 697x0. 5
0. 652



ORIER PR 277k2, 3ETNHOWP

Ewvlk, LERHE 0. 202

27k
52+ —2. 38 i ¥

U 5E Bk 0. 179

FLiE
0. 619 27k
WP 0. 202x14+0. 619x0. 5+0. 179x0. 652

0. 628
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P(D=x, OUT=2, R=123)

= P(A24T|0UT=2, R=123)P, (D= x +4, OUT=2, R=0)
+P(=84T|0UT=2, R=123)P, (D= x +3,0UT=2,R=3)
+P(ZE$T|0UT=2, R=123){P(R1—4)P, (D= x +3,0UT=2,R=2)

+P(R1—3)P, (D= x +2,0UT=2,R=2,3)+P(R1—0)FB, (x +2)}
+P(BIT, L% HE|0UT=2, R=123)[P(R2—4)

[P(R1—4)P, (D= x +3,0UT=2,R=1)

+ {P(R1—3)P, (D= x +2,0UT=2,R=13)
+ P(R1—2)P, (D= x +2,0UT=2,R=12)+ {P(R1—0)FB, (x +2)}

+P(R2—3)P, (D= x +1,0UT=2,R=123)+P(R2—0)FB, (x +1)]
+P(PE3EEK |OUT=2, R=123)P, (D= x +1,0UT=2,R=123)
+P(FLIT|OUT=2, R=123)FB, (x)
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P(D=x, OUT=0, R=0)

= P(&/£4T|0UT=0, R=0)P, (D= x +1, OUT=0, R=0)

+P(:§ OUT=0, R=0)P, (D= x ,0UT=0,R=3)
ZE£4T|0UT=0, R:O) P, (D= x,0UT=0,R=2)

+P($¢T, KRRHE, K| OUT=0, R=0) P(D=x,0UT=0,R=1)

+P(JFL#T|OUT=0, R=0) P, (D= x,0UT=1,R=0)
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P(D=x, OUT=1, R=13)
= P(AE4T|0UT=1, R=13)P, (D= x +3, OUT=1, R=0)
+P(=84T|0UT=1, R=13)P, (D= x +2,0UT=1,R=3)
+P(Z 84T |0UT=1, R=13){P(R1—4|0UT=1)P, (D= x +2,0UT=1,R=2)
+P(R1—3|0UT=1)P, (D= x +1,0UT=1,R=2,3)
+P(R1—0|0UT=1) P, (D= x +1,0UT=2,R=2)}
+P(BIT, kEHE|0UT=1, R=13)
{P(R1—4|0UT=1)P, (D= x +2,0UT=1,R=1)
+ P(R1—3|0UT=1)P, (D= x +1,0UT=1,R=13)
+ P(R1—2|0UT=1)P, (D= x+1,0UT=1,R=12)
+ P(R1—0|0UT=1) P, (D= x+1,0UT=2,R=2)}
+P(PE3EEk |OUT=1, R=13)P, (D= x,0UT=1,R=123)
+P(BEEET |OUT=1, R=13)FB, (x)
+ P(%$T|0UT=1, R=13)P, (D= x +1,0UT=2,R=2)
+P(#M|OUT=1, R=13) P, (D= x +1,0UT=2,R=1)
+P(FLIT|OUT=1, R=13}{P(OUT1—2, R13—12) P, (D= x,0UT=2,R=12)
+P(OUT1—2, R13—13) P, (D= x,0UT=2,R=13)
+P(OUT1—2, R13—23) P, (D= x,0UT=2,R=23)}
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= oEX | 8EX | 7EX | 6% | SEHE | 4E% | 3EX | 2EE | 1EE

123 0.653 0.634 0.619 0.606 0.596 0.588 0.582 0.577 0.573

23 0.630 0.612 0.998 0.987 0.578 0.971 0.566 0.961 0.558

rb

2

2

2 13 0.628 0.606 0.589 0.976 0.967 0.560 0.555 0.552 0.549
2 12 0.615 0.597 0.582 0.571 0.563 0.557 0.552 0.548 0.546
2 3 0.636 0.997 0.578 0.965 0.9595 0.549 0.944 0.941 0.538
2 2 0.612 0.992 0.974 0.562 0.553 0.547 0.543 0.540 0.537
2 1 0.967 0.549 0.542 0.536 0.532 0.528 0.526 0.524 0.523
2 0 0.533 0.525 0.520 0.517 0.515 0.513 0.512 0.511 0.510
1 123 0.802 0.762 0.731 0.707 0.687 0.673 0.661 0.691 0.644
1 23 0.797 0.746 0.713 0.688 0.668 0.653 0.642 0.633 0.626
1 13 0.788 0.732 0.695 0.669 0.649 0.635 0.624 0.616 0.610
1 12 0.720 0.667 0.645 0.628 0.615 0.605 0.597 0.591 0.587
1 3 0.758 0.727 0.683 0.653 0.632 0.617 0.606 0.598 0.592
1 2 0.698 0.661 0.633 0.613 0.999 0.589 0.581 0.575 0.571
1 1 0.647 0.607 0.591 0.579 0.570 0.563 0.558 0.554 0.551
1 0 0.980 0.960 0.949 0.942 0.936 0.533 0.230 0.528 0.526
0 123 0.885 0.840 0.805 0.777 0.754 0.736 0.721 0.710 0.701
0 23 0.881 0.816 0.777 0.747 0.723 0.705 0.691 0.679 0.671
0 13 0.875 0.833 0.784 0.748 0.721 0.702 0.686 0.675 0.666
0 12 0.798 0.737 0.708 0.685 0.667 0.654 0.643 0.635 0.628
0 3 0.872 0.803 0.749 0.712 0.684 0.665 0.651 0.640 0.632
0 2 0.775 0.737 0.697 0.668 0.647 0.633 0.621 0.613 0.607
0 1 0.730 0.670 0.645 0.626 0.612 0.601 0.593 0.987 0.582
0 0 0.612 0.997 0.583 0.575 0.564 0.558 0.951 0.944 0.552
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2008—2010

OF7b 474 471 467 .461 .452 437 .414 .375 .343

18

170 460 .459 .452 445 434 416 .390 .347 .282

2z

2011

O7™ Ik 457 453 .447 439 .428 .407 .382 .340 .304

==

1707k 443 439 432 423 .409 .386 .357 311 .243

==
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2008—2010

g;WF 607 613 .622 .633 .647 .668 .697 737 775

179k 592 .598 .606 .617 .632 .653 .683 .727 .758

3=

2011

077k 607 .613 .622 .633 .648 .671 .698 .737 .764

==

177k 595 601 .609 .620 .635 .660 .688 .732 .748

==
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2008—2010

0777k 628 .635 .643 .654 .667 .685 .708 .737 .798

1, 282
;7:g~.626 633 .642 .53 .668 .688 .713 .746 797

2011

077k 632 .639 .647 .658 .672 .692 713 .742 .786

1, 22

1796 633 .641 .650 .662 .678 701 725 759 .796

2, 38
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‘Wind tunnel testing of new ball, U.S and Japanese baseball balls

OBORGSG (@l LHKRE)  RA)INEE  GEhd 12

EOBRELE (X1

E

FRERE) MR (@ TR
WA (fEh TR

Seima Sakamoto. Fukuoka Institute Technology

Junya Hasegawa. Fukuoka Institute Technology

Teruhiro Tada. Fukuoka Institute Technology

Takeshi Naruo.

Mizuno Corporation

Taketo Mizota. Fukuoka Institute Technology

Bk ) 2228

2011

)

The new NPB Ball was adapted to the Japanese NPB from this year. Compared with the old NPB ball and new one,
seem height and width became 0.2[mm] lower and 1.0[mm] wider respectively. In this report, acrodynamics
characteristics are measured by using wind tunnel tests. Some calculations of flight trajectory for pitcher’s throwing ball

and batter’s hitting one are conducted.

Key words: wind tunnel experiment, baseball ball, new NPB ball, orbital calculation
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2010

F— LT

2010 MIN

2011
2011
2012
2012

2010
2010
2011
2011
2012
2012

MAX
MAX

MIN
MAX
MAX

267
.255
.255
242
.260
.244

271
265
267
251
257
252

Rl HE

0.742
0.649
0.663
0.644
0.693
0.648

0.741
0.709
0.709
0.658
0.678
0.658

.143
121
dT11
.098
dT11
.094

133
112
d17
097
107
.096

4.31
3.62
3.36
3.15
3.71
3.14

4.47
4.00
3.97
3.41
3.58
3.37

9.05
8.53
8.38
7.84
8.46
7.95

9.18
8.96
8.83
8.25
8.47
8.25

0.999
0.813
0.750
0.561
0.652
0.525

0.859
0.632
0.715
0.523
0.625
0.494

2.88

2.52

2.85

3.04

2.41

2.56

0.868

1.05

0.971

0.862

0.999

0.991
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TWAR (Win Above Replacement)

mn

ENETNDRI LAV DEZBFEEEICEERS
DEEICKHCTF—LOEMZSFIL-1ER

2012 MLB
2H 52 AHIEY a2 40 FIv 2.5
B 3.3 F0O 1.6 (ESPNEX)




NPBDF—LFEESFT(2012)

1. Bgd 37{83570A
2. 55 35{881405A
3. fH 338551048
4. Jk\>s 318109058

. BARNL 25{£322058
BERBAK 25 600A
. EHEYVYYILE 24{E95605A8
Ay HR 22{97604A
O. mitHFEX  22{8178074
10. FEQOYT 211883204
1. 55 19{837405A
12. DeNA 19{& 1804

0 N O O



MLB ) F— L\ FE {3

(2011)

F—L% FEREE F—LA FEEHREE

NY ¥+ —X 216,044,956 MIL T ILT—X 93,234,011
BOS LykVYvyHI X 174,116,280 ATL TL—T R 88,128,545
PHI Z41)—X 165,313,989 BALA A —ILX 86,856,480
LOS TUFILAR 143,099,729 CINLwX 81,621,587
NY Ay 142,244,744 HOU 7 AkAX 81,139,621
CHAHIT R 140,608,942 TOR TIL— x4 K 75,851,382
CHRITA YOI R 125,814,762 WSH 237+ J)LX 72,022,999
SFoxvATIY 125,111,390 OAK 7 AL FYHI R 70,476,206
MIN YA X 115,419,106  AZ ZANVEUK/NYHIRX 65,603,602
DET A4 —X 113,230,923 MIA T—1)2 X 61,940,280
STLA—T4FILRK 113,156,467 CLEAVTATVR 53,533,393
LOS Fov—X 109,865,640 PIT /NAML—Y 51,784,810
TEX Loov—X 103,967,140 SD /ARL X 45,620,873
SEA ¥!)F—X 98,067,684 B LAX 44,969,740
coL AyF—X 96,145,529 KCAAVILX 44,566,470



