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a. Bukiet O (1997)[3]
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a )
The best batter (by SI ranking) should bat second, third, fourth.

The second best batter should bat somewhere in the first through fifth positions.

The third and fourth best batters should bat somewhere in the first through sixth positions.
The fifth best batter should come up first or second of fifth through seventh.

The sixth best batter should bat in any position except eighth or ninth.

The seventh best batter can bat either first or sixth though ninth.

The eighth and ninth best batters bat in the last three positions.

Either the second or third best batter must be placed immediately before or immediately
after the best batter.

The worst batter must be placed four through six positions after the best batter.

10. The second worst batter must be placed four through seven positions after the best batter.
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b. Sokol O (2004)[19]
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1. Table Setters (PV*0O RV ™)

2. All-Around Contributors (PV 0 RV™)

3. Run Producers (PV -0 RVY)

4. Weak Hitters (PV-0O RV ™)
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PV = Zﬂsi(vssm — vs,) (3.1)
=1
24
RV" =) "7, R, (3.2)
=1
PV; =Y PV"p} (3.3)
heH
RV; =Y RV"p! (3.4)
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c. Sugred (2007)[20]
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a N
Input: The graph G(VOFE) where each node j, € VU corresponds to a player and a directed

arc ( j 0 j) € E represents the potential that player j follows player 4 in the batting orderO

max E E yjl 0j :Cj/ 0j

j'ev jeV

0 3 Y, =9 (36)

jev JEV

zyp; € {0001}

o zyp; 1 (if arc (/0 j) is selected), 0 (otherwise)

- /)
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s.t0 minp? < pp < maxp? (h e HOj € J)

Sy (4.1)
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08 0dboodoogod

00000 | t0 | poO
PLineup 548 0.734 | 0.463
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09 RLO (SIL)ODOODODOOOODOOOO

0000 |00
pgineup —.884 S
Plineup 0.188 W
Plineup 0.401 W
Phincup 0.199 W
Plincup 0.0752 W
Plineup 0.630 W

BALineup 0.841 S
OBPyrineup | 0.884 S
SLGLineup | 0.901 S
( 9
_, BA;
B ALineup — Zk;
9
9
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{ OBPLiewy = % (4.3)
9
_. SLG,
SLGLineup - Zklg
\
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0 10: (BADOBPOSLG)DOOOOOODOOOOO

BALineup OBPLineup SLGLineup
BALincup - 0.808 0.734
OBPLineup S - 0.611
SLGLineup S W -
4 N

1. Calculate required-value of a state df,

(a) Rank batters who are required for each state

(b) Apply fuzzy conjoint analysis to result of step (a)
2. Decision of a state-value Vi,

3. Decision of a relation-value wg,my

4. Di = Z?il{wsiﬂk X (dﬁl X ‘/Sz)}
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0000000 ()000D00000000000000000000000000000
(h)00DDO0D000000000000000 (OBP)OOOO (SLG)D00000000
OD0pM(heH)D000000000000D000D0D0000DD 40000000000
01100000000000164x4)00000000000000000J7 = {j|1®
0.--06}00000000000000y 0000006000 “00s 00000000
00000070000000600 Q(s;,7)000 0007 000000000Episode
00000 003000005 000000s00000s 0000070 1Episode
OD00000R,000s00000s0000000000000

‘00 ,000000000000007(06)0010,000000000 7 000000
D00000000000000s, 0000000007000000000 ;0000
plsnll) = Qlsnly)/ Yy Qlsn)0000000000000000000000000
0000000 (OBPOOOOOSLGOODD)0DO0DO00D 20 (102)000 50
(201)0000000000070000s,000050000020000000000
0000000000s, 0000 (SLG)000000 (OBP)00DODDO0O00DDOO00
003(103)0009((301)0004 (104000 13(401)0000000000000
(SLG) 000000000000 0000D0000

00 (M) 00000 (2)00000000000000000000000000 [24/00
00000000000000000000000000000000000000000
D0000000000000000000000000000000000000000
00000000000 (00000 “00 s,00000000000000700000
000000000 ¢000000000000“0000000044700000

00 (i=1k0--(24)000000d, 000 1200000000005, 00000
000700000000000000 (SLG)0D0000 (OBP)ODOOOO0ODDOO

0400, 02000000

ooooooOoOoOoOoOOOOO0OOO000 OO0O00OO0OoOoooooooo



96 gooaono

0 11: oBPO SLGOOOO

OBP SLG
1 1
(75%0 ~000) | (75%0 ~000)
2 2
(000 ~7%0) | (000 ~75%0)
3 3
(25% 0 ~000) | (25%0 ~000)
1 4
(000 ~25%0) | (000 ~25%0)

(a-1) Initialize Q(s;, ;') for all (s;j")
(a-2) Repeat each Episode:
s=s,U0r=0
(a-2-1) Repeat each at-bat of Episode:
- In accordance with Q(s;,j )0 decide batter j at bat of a state s;
- In accordance with batting probability p?, O observe s and R,
cs=s0Or+ =R _y
Terminate if s = s
For all (s;j) in a Episoded Q(s;,5 )+ =r
(a-3) Rank batter j in descending order by comparison with Q(s;,j ) for each state s;

o6 0ds,000000bobobooogn

gboobao
Os00002 doobboobbobudooogobbobbboooooonon s4n

0000SID0 Y0000 9000000000000 0030000000000
000 (v,)) 0000000000000 00000000000000 54000000
00 Phyerage = (e PH)/54 (heH)0DODO0900SIOD 900SIOD 900000
0000, 00080000

0000000000 M00000000000009000000000 v, 0000
DDDD%@@%M%JDDDDD%fﬂummv;u¢&mm%mmmmmmmmmm
DDDDDDDSV;DDDBDDDD

0500003 00000000000000000000000200000SI0079
0000900000000 0000s000000k00000000 (p(s;k))’ 0000
0000000000000000000005400000000 pyerage = (X 20)/54
(heH)ODDOOOD9Y0OOSIOO 900SIOO 9000000000 p(sk) (k=1@R)00
0900 100000

0000000000 5400000000000009000000000 p(s;k)000
00000 k000 s0000 w,,g, = 100xp(sik)/ 32, S0 p(si k) 000000000
01~50000 w,e (k=1,2,3,4,5001100005~90000 w,,q (k=5,6,7,8,9)
00 1200000000000000000000 140000

ooooooOoOooOOoOOOOO0OO0O000 OO0O00O0oOooooooooo
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018 —
016 | 1
014 |
012 |
01t
0.08 |
0.06 |
0.04 |
002 |

0

8

e -
RIS

P(s21,j)

<z
XN

T

R
X X RK

0lelelee!

<

RRRRR

e

R

e
QLK

—

X

0,

< KRR

e

%%
oo

3

2
X

SR8
o

8

XX

B M B

4567 8910111213141516
Player j’

<57
=
R

2
R
%

ko
X

N RRRRRRRRRREI ]
w

O700sq000000b0boobod

012 d: 00000000

) S1 S9 S3 S4 S5 S6 S7 S8
OBP |73 |64 | 77|71 |58 | 73| 76| 81
SLG | 27 | 36 | 23 | 29 | 42 | 27 | 24 | 19

Py
¢ ‘ 59 S10 | S11 | S12 | S13 | S14 | S15 | S16

OBP | 50 | 41 | 50 | 63 | 64 | 77 | 71 | 71
SLG | 50 | 59 | 50 | 37 | 36 | 23 | 29 | 29

Si - )
¢ >~ | S17 | S18 | S19 | S20 | S21 | S22 | S23 | S24

OBP | 6 | 6 | 36|50 |30 |33 50| 78
SLG | 94 | 94 | 64 | 50 | 70 | 67 | 50 | 22

0140000000000000100000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000010000500000000 10000
20 s,k 0000 0000000000000000000000 11000000
0000000000000000000000060000900000000 60 sy
0000000000000 12000000000000500000000000000

0500004 00000000000000000000000000 (44)0000
0000000 D 000000000000000 DY0<D!<100)000 130000
00000000000000000 D0000000 Y, Df(0<Y,.,Di<200) 0
0000 13000000000000Y.,.,D,00030004000000000 10
00000000000000000000000000000000000000000
0(014)0000000000000000300040000000000000 40
0000000 0000000000 (01300 14)0000000000000000
00000OBPOSLGOOOOOOOOOOOOOOOOOOD OBPOOOOOOO0O
000000000000000100000000 OBPOOONOONONOO0000O0O0O0O
0000 (012)000000000000000

24

D= fwao x (d, x Vi,)} (4.4)

i=1

ooooooOOoOoOoOoOOOOO0OOO000 OO0O0O0O0O0oOooooooogo
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3 T :
Average —»—
@ Top 9 -—e--

25 Bottom 9 & ]

Expected Runs

O 8 wv,: 300000 s 0000O0O0DOO0

013:V,: 0000

S; S1 S92 S3 S4 S5 S6 S7 S8
V| 022 | 0.39 | 0.50 | 0.50 | 0.68 | 0.68 | 0.79 | 1.0
Sq 59 510 S11 512 513 S14 515 516
V{012 | 0.23 | 0.33 | 0.33 | 0.45 | 0.45 | 0.55 | 0.70
Si S17 518 519 520 521 522 523 524
V 10.043 | 0.093 | 0.17 | 0.17 | 0.22 | 0.22 | 0.29 | 0.37
041 ! !
Average ——
0.35 Top 9 o g
Bottom 9 &
0.3
>
£ o025
% 0.2
Q
g ois| u
0.1t g
0.05
0 =" ' e i
5 10 15 20
State

09 p(s;01): 00 100000000

0.3 T o T T
Average —»—
% Top 9 -—o-
0.25 ; Bottom 9 &

02
g
0.15

Probability

01r32

0.05 -

0

0 10: p(s;[2): 00 200000000

5. 00
5.1. 00000000

0000000000000 20000000010000400000000000000
0000000000002000000 (22)0(2-b)0(2)0000000000000

ooooooOoOoOoOoOOOOO0OOO000 OO0O0O0O0ooOoooooooo
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" Order 1 ——

Relation Value

Relation Vaue

5 10 15 20
State

0 12: w,q, (k=5,6,7,8,9): 00 5~90000

OBP OBP OBP
B SLG \ ESLG \ ESLG
1 2 3
£ OBP E OBP OBP
\ BSLG B SLG \ BSLG
4 5 6
OBP OBP OBP
\ ESLG ESLG ESLG
7 8 9

0 13: D,: 00000000

0000000000000 00000000000000000000000(2-d)0O(2-e)
gboboboooobbbuooobbbooogd

1. 00000O0o0oooo
2. 000000000000000
(2-a) RLO (SIL)0 OO

(2-b) D0DD0O0O0O0O0O0O0O0O0000
(2-¢) 0000000000000000

ooooooOoOoOoOoOOOOO0OOO000 OO0O00OO0oOoOoooooooo
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0 14: w00 kODDO ;0000

1

2

3

4

5

6

7

8

9

S1

4.57

2.08

2.00

2.66

2.61

2.31

2.24

2.26

2.20

52

0.609

1.24

0.597

0.562

0.728

0.719

0.642

0.622

.624

53

0.101

0.204

0.102

0.094

0.122

0.120

0.107

0.103

0.106

Sq

0.012

0.021

0.015

0.012

0.014

0.014

0.014

0.013

0.013

S5

0.218

0.214

0.388

0.241

0.208

0.246

0.250

0.230

0.220

S6

0.001

0.001

0.002

0.001

0.001

0.001

0.001

0.001

0.001

S7

0.037

0.037

0.063

0.043

0.036

0.041

0.043

0.040

0.038

58

0.024

0.024

0.024

0.041

0.028

0.023

0.026

0.028

0.025

S9

1.54

3.12

1.49

1.42

1.85

1.82

1.62

1.57

1.58

510

0.884

0.857

1.70

0.863

0.806

1.02

1.01

0.907

0.881

511

0.153

0.147

0.283

0.152

0.141

0.178

0.174

0.157

0.151

512

0.021

0.020

0.033

0.026

0.022

0.023

0.023

0.023

0.022

513

0.502

0.496

0.483

0.833

0.563

0.486

0.554

0.562

0.522

S14

0.003

0.003

0.003

0.004

0.003

0.003

0.003

0.003

0.003

515

0.089

0.087

0.087

0.139

0.105

0.088

0.096

0.100

0.093

S16

0.077

0.074

0.072

0.071

0.116

0.085

0.073

0.079

0.082

S17

1.13

1.10

2.15

1.09

1.04

1.31

1.29

1.16

1.13

518

0.948

0.949

0.922

1.76

0.948

0.885

1.09

1.08

0.976

519

0.170

0.171

0.165

0.301

0.175

0.162

0.198

0.194

0.176

520

0.028

0.027

0.026

0.038

0.033

0.029

0.029

0.030

0.029

S21

0.802

0.773

0.762

0.744

10.21

0.882

0.768

0.843

0.854

522

0.004

0.004

0.004

0.004

0.006

0.005

0.004

0.004

0.005

523

0.147

0.141

0.139

0.136

0.207

0.168

0.144

0.151

0.156

524

0.154

0.145

0.140

0.138

0.134

0.210

0.164

0.141

0.150

[ sumO] 122 | 119 | 11.7 | 114 | 11.1 | 10.8 [ 10.6 [ 10.3 [ 10.0 |

(2-d) 0000000000000 O0DO0ODODOODOOO
(2-e) DOODOO0OOODODOOOOOOOOO

gboo33ddbobbobbougogobboboobbbbooooooobbosobbn
gbooobuogoboboogooobogobboobuoooobooobooboonoon

gbbbuoogobbbuooobbboooobbbuoooobbooogd

Ok W

5.2. 0O OOOOOobDOO

00000400000000000000 (0 B)D0O0O0OoooooOO

5.2.1. DO0OOOooooO

00000 (D)0D0000001400000000/4-valueD0OO00O0OOOO000O0O ¢00

gobg

00 100000D: (k=1R0-- 000000 k00000 (pH)00000000

Bukiet OO OOOODOOOOOOO
SokolUOODOODOODOOODOODOO
Sugre 0100 O0O000OO0OODOOOOO
RIO (SHOOODOOOoOOoOoooOO
gbobooogbobbod

ooooooOoOoOoOoOOOOO0OOO000 OO0O0O0O0OoOoooooooo
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00000 (000000004 00000¢0000000000000BP, (001
0 OBPOO)=05005LG, (00 10SLGODO)=05000000000000 (b)000O
DL,0 D (k#k)000D00D00DO0k (k£4)00000¢0000000000
00 DPBP = 1000 DSBP = 500000 0000BP, =0.5000BP, =0250000000
0000 (¢)0000000/¢000000000000 k00000 (p)000000

00200000100000000000100020.---0009000000 RLO
00000000000 RLOOODO0O00O0O0O0OOOO100020---00090000
0D000000000000000000000000O p:00000000000 DLO
00000000000000000000000000000100020---00090
0000RLOOOOOOORLOOOOOOOOOOOOOOOOOOOOO DY0O0
0000000000

\
1. Set pi(k = 120 - - ) based on D},

(a) Set £,/-value of arbitrary player k'
(b) Normalize ¢-value (k # k') in proportion to Dj
(c) Set ph(k =120 -- D) satisfied (;-value
2. Compare RL-value of a batting order which is listed as (player 10 player 20 --- O

player 9) with RL-values of other batting orders

J

014000000000

5.2.2. 0000

00000000 (0 13)00000000000 (014 0000ooooooo

0140000 (00000001 (arg max DOBP)0 OBPO 000000000000
kel

OO00oooooogb2o0r000b000oooobo0bOob0obo0obDO 5400 maxOBPO3
000 (arg max DY) 0 SLGO OO0 Omax SLGOOO0OOOBP, = 0.4150 SLG3 = 0.603
kek

0000000 (00O (¢)00000

0000 |K=900000000000009'=362,8000000000000000
SILOOO (9000000000000 (PY)0000000000000000 1000
20-.-000900000SILOD0D0D000000 Bukiet 00 Sokol D O Sugre 00000
0000SILO00000SI000000SILO000000000000000 9! = 362,880
0O00SILO0O000000D0000000000002000000000000000
SILO0O000000000000 100020---000900000000 SILO0OO0
000O0SIL00000000000000000000000000000000t00
0ooo

e 1000 Hy: 200D UOODOO =0
e JOODOHy: 20000000 #0
e IDOUUI a=0.01

5000000000000 150000000000000000000000 “DE’0
Bukiet 00 000000000000 DOOOO0O “Bukiet (B)’00000O0O00OOOO

ooooooOoOoOoOoOOOOO0OOO000 OO0O0O0O0OoOoooooooo
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“Bukiet (W)"OSokolDD D000 O0O0O0O0OOOOODO “Sokol”0OSugre0 0000000
00000000000 “Sugre (B)’000000O0OODODO “Sugre (W)’OSIODOOOO
Oobooooboo “SroobooobooboootbobooooboboobobooboooDo
OO0O000 ooobooobboooooobo xoboooo

O mbooddbogboobobodobuodboobooobuoobooboobD 362,880
00010 00000000000000000000 Bukiet (B)O Sokol Sugre (B)O ST
O000SILO0000000000000000400000000000000 (0 13)
gbobobodo

U1 0000000ooo

’ H Trial 1 ‘ Trial 2 ‘ Trial 3 ‘ Trial 4 ‘ Trial 5 H Avel Varll ‘ SigD‘

Dt 528 137 195 298 135 259 271 x 10° | —
Bukiet (B) 32 41 59 36 66 47 222 X
Bukiet (W) || 195904 | 86641 | 92113 | 134399 | 140417 | 130 x 103 | 195 x 107 | O
Sokol 572 1234 738 419 829 758 954 x 10° | x
Sugre (B) 6844 | 19896 702 1355 | 23412 10442 112 x 108 | x
Sugre (W) || 336571 | 268789 | 260629 | 194603 | 344358 | 280990 | 378 x 107 | O
SI 3 668 144 209 418 288 674 x 10° | x

5. 3. UOUuoupoobobuoooobn
gbbogoobobuogbboobbobuoobbuoobboobbooooboooonon
00000000000 (1) D000000ooooDoooooDoDoOoOoOOoOoOoOooog
00000000009 000000-,09000000000000000000 Cgp,
DD(5.2)DDDDDDDDD(5.2)DDDDDDDD(Q?)DDD wooboooooood
gbobobouoogon

Input: The 2-graph G(90n;9n) which consists of the set of lineup positions K = {k|102
0 --[9} and the set of batters J = {j|1R0 - - On} O and degree of conformity Cjr;0

max Z OijXij
9

st ¥V 0< ) Xy <1

past (5.1)
j=1
e Xyp;: 1 (if a batter j is allotted a lineup position k)
0 (otherwise)
- J
Cij = Zﬁeﬁ Dﬁ - ZleL(Di - Q?) (5 2)

it Dj—Q\<0-Df-Q\=0

ooooooOoOoOoOoOOOOOO0OO0O000 OO0O0O0O0OoOoooooooo
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1. Calculate weight of ¢ (W) by Multiple Regression h
objective variable: RI-value
explanatory variable: £;-value
2. Set qf in proportion to £;-value
3. Q= g5 x Wt
N J

U 15:0bouggobooo

5.3.1. RLO (SIL) 000

Oooooboooobgb NeBOOOODODODODO 20070 000b0bOobObDOn
OO0DOobooboooboynoobobubboounonoon ok =362,8800000000
0000000000 SILO0O0 9000000000000 00000oooooog
OOooOoDoSsILogooboboo

boobileddbbobledbobobdubobuodgbobbobuodgoobobodn
OO0000D000000 “Manager”0 0000000 O0OODOODOOOODOOODOOOO SIL
0000000000000 000000000000 (E)0 2600000000000
00000003%0000000000000000000000000000SokolOSI
OoogSiLoooogoog

0 0 0 Pythagorean method[13] 00 0001000000000 (=14400 x00)0
goobboboboboboboboboobobboboubb0 14400 x RLOD
gbooboooobbboooobboboogobboood

ODOo0O0O0 1ODo000 o0 QooobOoOoobOo0ooOooDbOobooOOxboOoooo
gbooobuogboboobbooubouogobooboboobboouoobboobonon
goobobobobobobooboobooboobobobo1gooobobon
OO000D0O00000O0b00000o00b0o0o0oOooODOon BukietD Sugred Manager O
gbbbooodgbbbooodobobbbuoooobobobuoooobbboooobobobo
SokolOSIODODOODODOUODODOOODODOODODODODOODbOODOO

0 16: 00000000000000DO00O SILOODO

y | F | M | H | L [ Bs | E [AveD | VaD |Sig0
D; 10129 | 2278 | 1643 | 4333 | 8746 | 286 4569 | 161 x 10° | —
Bukiet (B) 1 5 1 23 1 24 9 126 X
Bukiet (W) || 65242 | 178426 | 71565 | 72610 | 96572 | 60695 || 90852 | 199 x 10" | O
Sokol 11860 | 457 | 11632 | 221 7 14156 || 6389 [ 463 x 10° | x
Sugre (B) || 7979 | 46590 | 38511 | 152 701 | 2141 | 16012 | 437 x 10° [ X
Sugre (W) |[| 237630 | 295838 | 297351 | 325627 | 330783 | 329144 | 302729 | 126 x 107 | O
SI 1855 | 2504 | 449 802 | 12682 | 7191 | 4247 | 230 x 10° [ x
Manager || 5830 | 58474 | 10673 | 75491 | 2341 | 51229 | 34006 | 991 x 10° [ x

00 =(000)/(000)2+(000)%

ooooooOoOoOoOoOOOOO0OOO00O0 OO0O0O00ooOoooooooo
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U1 000000000000000000

F M H L Bs E

Dj OlOJO[O]O[O
Bukiet (B) | O | O | O | O | O | O
Bukiet (W) | x 1| O | x1|x1]x1|x1
Sokol O O O O O O
Sugre ) | O | O | O] O | OO
Sugre (W) | x2 | x1|x2|x1|x2]x2
SI O]l 010101010
Manager O O O | x1] O |x1

5.3.2. D0OUOOgnO

OO00OooobobOoboboobobooboobooogbotdbEdmondsOD OO0 O00OOonoOoOO
000000 [7000000000R0000000000 O(R}) 0000000000
gbogbbogboboobobuoobobbuooboboobooboooobooboonon
000000000000000 o) 0000000000000O0OO
oddoooog sobbooboobooooobbbbbibooooooooooaooon
“AD0000000000O00bO0bOO00bOO0oO0oD0DOOobobooobOobDOoo

5.3.3. OO 4ggn

gboogoboogoyuubbodobbooboboobobuoobbuoobboboonon
gbobobobobooboobooboboobbob obboobooboobooboon
gbobobooooon

D000 Swre00O000OO0DOOO090OO00O0ODOODO0OOOOODOOOODDODOO
OO0000000000b0oO0OSekel 90O 0ODOODOOODOODOODOODOODODO
OO0 10000000000 0oo0oooboboboo000ooboDbO0dUBukietdSI
OOoob0obOobOobooboooboobobgoooSIob 9goboboooooooooon
O00SID00000000000000000ooooSILO0Dooooooog oo
gbobobooguoooobbbbouoobobboooobbbooogbobobogo
5.3.4. D0OUOOOO
22000000000000000000000000 (X)00000 (RMHOOOOO
gboogboboogobuoobooobuoobboobuoobbogbooboboobon
oooobobobobobobobooooboobobobbobobobobobon
gboboogooobooaoboon

00000000Sekel000O0O0O0OOO0ODOOOOOO (H)O0OOO0OO (RMOODOO
0000000000000 000000000000000O0SckelDOOOO (H)OO
000000000000000000000000000000 (RMOOOOOO000
gboobooogbbbooooboboooon
5.3.5. UOUOUOUOgoooOog

gbbogbodbuoobbuodgboboobobuoobboobuooboboobbooboonon
OO0000000O00DO00boOooboOonoOoDoOSokelDSugrel 00O OOOoOOooOO
OoooooooooooooSIoooooooooboooooooobobogooooboooo
OO00bO0bO0bO0ogbDdBukietOManager U0 U DO OOOODODOOOOOOOOOODOO

ooooooOoOoOoOoOOOOOO0OO0O000 OO0O0O0O0OoOoooooooo
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gboboboooobbbooobobbboooobbbuoooobbbouoooobboood
Doboooboboobobobobooobbobovuoboboboboboobob

OO0000O00000O0b0b00ooo0bDobOooboobDObDOSekolSIDOODOODO

gbbobooogbbbuoooobbbooodon

gis.o0oogggn

All O(n?)
D} O(n?)
Bukiet | O(n?) | O(nlogn)

)
Sokol | O(n?) | O(nlogn)
Sugre O(n?3)
ST O(n?) ‘ O(nlogn)

U019 0000gbobobogggbobdoogn

gooon ygooooobon
D! | OBPOSLG 1
Bukiet SI 987
Sokol PVORV 1
Sugre | p" (h € H) 9
SI SI 1

6. Juoooooon

gbobbooodgboboboooobobbboooobobuoooobooboooooobooo
ooobboooboobobobooobouobobobobobobobo20b0b0000b0n
gbobobuoooobbbuoooobobbuooooboood

DoOoooboooboobboobboooboobboobboobbooboob
gbobogobuogbooboobobuobbooooboboobooboooboonon
OO00booobOooloRLOD200000300000400000500000000000
sbobubuuoggobboobbbouooooobbooboboo2o000oobbboboogd
obobbooboobooboobobobobbooboon

00000000 (#)00000 (RMYOODODODO0O0DO0000000000000000
goobobobbobobobobooobobobobobobobooooobobob
gooboogbdoboboboboboboRrRLObO0ObODbObLObDODODOOOOobDOD

U 20: 00000000

RL | 000 |000O (000 |ODO
pp [0 O 1T 01 01O
Bukiet X O X O X
Sokol O O X X O
Sugre X O O O O
ST ol O X @) ©)
Manager | X — — — X

ooooooOoOoOoOoOOOOO0OOO00O0 OO0O0O00ooOoooooooo
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ABSTRACT

SCENE EVALUATION OF A BALL GAME
FOR SOLVING LINE-UP OPTIMIZATION

Yuya Kakui  Sachiyo Arai
Chiba University

Since baseball has been a big business that produces a large amount of money, it becomes important for
baseball teams to compose an optimal batting order that maximizes expected runs, Using “markov chain
model to estimate the expected runs (Covers et al. 1977)”, an expected runs of a certain batting order will
be computed. However, it takes an O(n?) time to reach an optimal batting order in the case of n-batters
set. Therefore, we adopt a kind of heuristic method to find a near-optimal batting order instead of finding
an optimal one by modeling this problem as a matching problem. To define it as the matching problem,
which assigns players to proper line-up positions, we need to quantify “required function of each line-up
position”, “ability of each player”, and “degree of conformity of each line-up position with each player”. In
this paper, we focus on quantification of “required function of each line-up position”. In our quantification
method, the required function of each line-up position is quantitatively extracted for giving an evaluative
to find a near-optimal batting order. In addition, we evaluate our method in two steps. First, we evaluate
the valid of “our quantification method of required function”. Second, we evaluate “our matching problem”
from the following four viewpoints: 1. Accuracy of expected runs; 2. Computational Effort; 3. Scalability
of the method; 4. Conviction of the method; by comparing existing methods.
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