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Evaluation Model for Batter based on
Markov Chain.
Katsunori Ano
Faculty of Business, Nanzan University

Abstract. We propose an improved Offensive Earned-Run Av-
erage(OERA) value which is based on a stationary Markov Chain
and is a well-known index to evaluate a contribution of batter in
baseball game. However an original OERA value doesn’t con-
sider steal’s effect. It seems to be unrealistic. Proposed value in
~ this paper includes the effect. Some examples are demonstrated.
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K4

TOERA

AB H 2B 3B HR BB SB LB| BA OERA
1| ~Avyxa |518 176 42 2 14 46 1 3 |.340 | 7.9255(8) | 7.7954 ( 8)
2 it 400 133 9 2 2 53 9 3 |.333| 6.6587 (16) | 6.6944 (17)
3 TR 511 165 39 2 10 71 2 5 |.323| 7.8120(9) | 7.6185(9)
4 L5 453 146 20 0 39 46 1 1 |.322| 8.8030(4) | 8.7564 ( 3)
5| A=VU— |461 145 23 0 18 75 3 4 |.315| 81007 (7) | 7.9470 ( 7)
6 TLHE 388 122 19 1 32 80 8 3 |.314|10.4584 (1) | 10.3399 ( 1)
7 A 487 153 34 1 38 75 7 2 |.314| 9.5420 (2) | 9.4960 ( 2)
8 PELL 411 129 18 2 3 51 4 2 |.314 | 6.1779 (21) | 6.1595 (21)
9 BiE 396 124 20 2 19 36 0 0 |.313| 7.1275 (10) | 7.1275 (10)
10 7~ 503 157 29 1 25 38 2 1 |.312] 6.9464 (13) | 6.9271 (13)
11 FozE 436 135 26 3 11 46 9 5 |.310 | 6.6227 (17) | 6.5280 (19)
12 m—x 483 147 21 6 16 57 1 0 |.304 | 6.7459 (15) | 6.7586 (15)
13| a—axX |513 155 15 1 29 60 0 3 |.302]| 7.0810 (12) | 6.9587 (11)
14 xEe 376 113 18 0 21 70 3 0 |.301 | 8.4880( 5) | 8.5280 ( 5)
15 &A  |423 127 18 2 27 81 18 7 |.300 | 8.8383( 3) | 8.6723 ( 4)
16 1y 380 114 25 3 8 59 2 3 |.300] 7.0827 (11) | 6.9584 (12)
17 EfH 485 145 22 1 10 46 1 3 |.299 | 5.5747 (22) | 5.4818 (22)
18 A 355 106 15 0 13 50 6 2 |.299 | 6.8273 (14) | 6.8223 (14)
19 FIE 520 155 22 3 5. 43 2 7 |.298 | 4.9574 (27) | 4.7720 (28)
20 ) 462 136 19 1 38 69 3 1 |.294| 83923 (6) | 83717 ( 6)
21 <7 484 142 28 0 22 47 12 1 |.293| 6.4503 (19) | 6.5520 (18)
22 i3] 514 150 30 3 12 43 8 7 |.292| 55150 (23) | 5.3816 (24)
23 BRH 424 123 19 3 24 13 9 |.290 | 4.5338 (29) | 4.4437 (29)
24 | -~ #4A 390 113 23 5 35 3 4 |.290 | 5.3744 (25) | 5.2519 (25)
25 Fit 496 140 19 3 82 45 21 | .282 | 5.4013 (24) | 5.4282 (23)
26| 779 27% (35 100 20 1 13 50 6 1 |.281 | 6.4108 (20) | 6.4495 (20)
27 KA 516 144 25 6 23 71 50 10 | .279 | 6.5908 (18) | 6.7526 (16)
28 +5 370 103 18 3 36 7 1 |.278| 4.9119 (28) | 4.9909 (27)
29 AR 504 140 13 2 58 14 11 | .278 | 4.1010 (30) | 4.0432 (30)
30 it 376 102 11 1 12 42 2 0 |.271 | 5.0720 (26) | 5.1054 (26)

AB: T8, H: T8, 2B: 84T, 3B: =84T, HR: &84T, BB: pUstEk, SB: #58, LB: i85t
BA: #T5, OERA:OERA f&, TOERA:TOERA f#, ( ) NiZ % DFHIiC DNk
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- R# AB H 2B 3B HR BB SB LB| BA OERA TOERA
1| AFu— |542 193 24 4 16 65 35 3 |.356 | 8.8821(1) | 9.2045(1)
2 Fri 416 131 20 3 15 66 3 3 |.315| 8.0200 (4) | 7.9032 ( 4)
3 I 465 145 28 3 16 56 8 2 |.312| 7.2964 ( 6) | 7.3069 ( 6)
4 A [354 107 17 1 21 49 1 1 |.302| 7.8502(5) | 7.8020 ( 5)
5 /NIl 466 140 27 0 9 41 13 4 |.300 | 5.6404 (14) | 5.6800 (14)
6 A 390 115 21 2 20 71 1 3 |.295] 8.1762( 3) | 8.0221 ( 3)
7 m—x |501 147 29 1 27 58 11 8 |.293 | 7.0679 (7) | 6.8613 ( 7)
8 A 406 119 14 9 0 50 58 26 |.293 | 5.2295 (16) | 4.4839 (20)
9 FAF 473 134 22 5 1 17T 50 9 |.283 | 3.6943 (27) | 4.2754 (23)
10 y, 48] 442 124 18 2 8 37 5 0 |.281 | 4.6663 (20) | 4.7432 (19)
11 HO 509 142 24 1 7 33 10 4 |.279 | 4.2566 (22) | 4.2847 (22)
12 A 513 142 29 3 22 56 .3 2 |.277 | 6.0463 (13) | 6.0069 (13)
13| =—n |430 118 24 o0 32 8 1 2 |.274]8.2294(2) | 8.1383(2)
14 | b 411 112 15 1 26 42 4 1 |.273|6.1739 (10) | 6.1803 (10)
15 7N 426 114 21 1 9 52 3 4 |.268 | 5.0287 (17) | 4.9330 (17)
16| Sxzvy [489 130 21 3 19 32 10 4 |.266 | 4.7765 (19) | 4.7740 (18)
17 ¥z 469 124 23 5 17 38 1 | .264 | 4.9985 (18) | 4.9884 (16)
18 A5t 439 116 22 1 48 1 | .264 | 4.4045 (21) | 4.4730 (21)
19| &7F# |39 103 14 2 28 15 2 |.261 | 3.5587 (29) | 3.7643 (27)
20 R 487 125 30 0 31 76 2 | .257 | 6.7589 ( 9) | 6.6831 ( 9)
21 [RHF 390 100 21 3 3 34 2 | .256 | 3.8884 (25) | 3.9506 (25)
22 N 397 101 11 3 4 55 2 | .254 | 4.1961 (23) | 4.2627 (24)
23 FFH 414 105 13 5 36 11 10 | .254 | 3.8667 (26) | 3.7499 (28)
24 M 485 123 16 8 40 33 12 | .254 | 3.5151 (30) | 3.7027 (29)
25 AN 387 98 19 3 28 40 16 3 |.253 | 6.1256 (11) | 6.1557 (11)
26| 7y r— |470 119 17 0 29 69 1 1 |.253]6.1238(12) | 6.0975 (12)
27 SEH: 357 89 16 2 5 37 4 6 |.249 | 3.9638 (24) | 3.8300 (26)
28 | /oMy 478 118 26 3 24 55 7 3 | .247 | 5.4259 (15) | 5.3911 (15)
29 | #a—c— 427 105 17 5 26 8 3 3 |.246 | 6.9368 ( 8) | 6.8404 ( 8)
30| 4xA 374 91 11 0 9 30 7 4 |.243|3.5673(28) | 3.5661 (30)

AB: #T8, H: 478, 2B: Z24T, 3B: =S4T, HR: AE24T, BB: PUFEEK, SB: #5582, LB: {K&2JE
BA: % OERA:OERA f, TOERA:TOERA f#, () WX % OFHEiTDIEL
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