MOBHIROBIR DR EEEEIL

RERZ
EERNZASEEDTERR
RENZABSIRRERRRERR DL

B =

BERITRERE NHRHE AR S > REEHNEGEEEBNITRER  —FmE - 7
BREWIKE WG ETTRENES  HRERKETNS  EAABFNES > AME—
VIRVER AT E 28 0 LT BERAY R SR - pESCE A DUEEE oy A dE o B e AV RE AL 50k 0 Bl
B WETBRRAMEENKRE > BHS i FFE SR BEREZAARVFE ? A3
TR AT S IR S & - 2= D’ Esopo F Lefkowitz (1977)AY i1 = #E AR AT - X FT i
PR R HE AR A SR SR S5 o 3 > BHUEERY 2017 £ U] 2 Al T HERE
EHRRTIE R 20 8 NLH - fEFT SRy —FH 26 {ufT HREE T - BB 1 A
AL B 9 AN SEREFT 4R - ¥01T 26 JURT HYRE & #E MR > S0 FF it 26 {8 (B B AT 57 A5 5 2
FTEERE T EET] - W HFF ERI 5% - & Bk - BB E X B R TR EFR
EMEFMITBNENDET > FTGE SR R - ERTANEL T BRBE HETIPEFE AR
B - SEEA NIE TR RE o £ £ RATEHE 5 - @& T E 0 > e RER
HE - T HEWEBN > MBEERRE - RTRESR  MaeRAE -

BSEEE  HMEEEME BRISOWET - TENENTF

J

[

RN k2 F 2 DGR - (REB » 3KX
WEAE 30 AERT 0 EEIEEE AE Bill BIE S O R IE A SRR oy o I
James (1986)%3 17 T 25 [ Bk #5 A B 25 ( MLB) EREEROEIE TR E + > A2 ek

|

HHEARHE - AGIRH T #FE MLB BRBRAE— ERBR 1S 53 Y J7 A e th S TE A > 140> D
BERFER S AB LSBT g Bsoro W Lefkowitz (1977) ) runner
MLB HyBRBRfE S EBR F AL/ sy gy advancement model(RAM: B fE #E R A)
G4BT I RS B K K — B REAN AT FRIR BB IS B0 Bk > Bukiet,



e BBRarEp AT ERNEFIE

Harold, and Palacios (1997)3% 4 1T B 0] &
# (Markov chain) 5722 T » JEF RAM [

st A EEK B RE T E LR ERBEIERS T

F& \] k% #% #2 (Markov process) & — fli F B
SLIRHPE AR - tElE Markov process
HY RO R HRE FIRRE AR >t —RE
RETE R RER IR S RV is 81k - DL ERS
16157 [p8 9 BR SR I Y 28 3 A4 AR B T R 12 1
BR¥UHE oy M Y B AR ER 0 S5 40 5 Hirotsu
(2011), Hirotsu & Bickel (2014)y & ¥ ZHE
R LG 2 & KIS %515 77 ¢ Hirotsu &
Wright (2004) /Y 5 & & F 5 H% & Fritz &
Bukiet (2010)#y#E Y MLB #F 5 8% 15 F £ )5
ESAEBE  BRZEQOIT)EE RAM B
AT T HE B A g BE (CPBL)(E I 55 > &1
B8 3 7 RAM 5% Markov chain (1Y JEFH

i 7 aP A BRAS r HY SR ST - B oy
M7 e — 2 Ay R R E U — fir 77 88 & RE Ry BR X
HI #5377 $e Bt KR HYEBL > Fangraphs Inc i
AVARNEEE SN ST - S T R
www.fangraphs.com > £l % T wins above
replacement (WAR : # {URR ER8UR ) 15 £7
(http://www.fangraphs.com/library/war/war
-position-players/) > Brown, Kenneth, Paul
F1 David (2012) ~ Jensen(2013); Baumer,
Jensen 1 Matthews(2015)E0 % {5 F§ WAR
KUGEFEKE - DU REAY#RE WAR /Y
JERM 7= ¢ /£ MLB » LA FFTEE 1.5
WAR > fEHYEBRBRIT& A A IO A > Bl —
fir 3A BEREEITHRMER - —(HERZFgE
RBEE LR 1.5 5 HRBEHRENEH
P £ H AT EY MLB #0958 73 # 4 ik WAR ¢

BT HYE RS (http://stats.slw.sephlietz.com
/research/run_value) - 12 AV FEE » B L&
BRépatiars T+, 0 MIEERERKERKE B
e BR P 1Y 95 o B0 18 0 BN 4B DU k>
F4- BKRE - AERFRLIKE LS ERGEK
HE -

PN BB R BR R B E CPBL ¥ A
REBE T RAZRENG A+ FER
FHRELEZEFNZERA - Gl - HEE T
HIFEAE ~ HEBESTERZE 0 - EEEEE
T AT HYRERE M ~ HE LB o B B IO BR IR Y
KBRS ~ DL R & B B o A iR SR
IS~ TS - MRS ER
HWA = CRfEERE 1) 58— f#HE
Hi{E CPBL HY&EET &R » Bl © BRI = FB
TR (S o RAVAT 20 358 B A 2 41
FTE B iR B 1IF RAM » RS ENGE
CPBL HKEMNEESD @ R T OVHH
B HEHE LAY (new RAM 5 NRAM » A& 5F
& 1) G EE# NRAM FIH H 5 7 (EN—
HREEEERIFR - F 7 (K NRAM fit
ERE TSRS 0 B 11 CPBL KXW A7)
HIZE » i Hk e R Bk B B ERIR G
HY = Bk 2 % ( Runs above replacement ; RAR;
BREIUE) » BILEM WAR BURHY

fEAE -

A ilEEHEERER

BT RERELL TN % INRAM Y H#E#E AN A
F—MEEE (DEl - El~ B2 {&4h) #EHE
— TR EH B ERNREERDITRE (PA)
FTTE B HI B 28 - 1 DE1 ~ E1 ~ E2 Al 2R



FE2F A 2018 - 4 B - 407 #7 0 2-17 Science Education Monthly No. 407, p.2-17, April, 2018

=62 BH 40 {o] € F§ NRAM 1 Markov
chain 5 B G HHZHE -

A 4
EL#Z 2018 SEERF H H 15 73 fll NRAM
T ERER

/\

FEEHERT > P E R FREEBRT - Py E AR
R EK 2 HY RAR - B RAR ©

Bl ;Lm/ L A% [

FI CPBL Hy VMR ME > FATRET LT A E & > FALERENE > LTy A5 E &R —
BRI B ERA — 2R > FINZEHFEEER & DAYHEESCR -

BB : & ~ EEAVIUBIE - 5 R FIEH -
1B : — & %] -
2B ¢ TEIEAT -
3B =@ .

HR @ &1 -

SH : H&ik % -

PF @ NEFFRERHE -

FO : JNEFIRERH 5 -

GO @ EHh K5 -

GDP : R ER e 4 =i -

SO =#kittfE -
Bl B PSP IR 1 DRSS TJ- <7 08 JRME ko — flE &2 -

DE2 : ¥ F-<F{#jit 2 SH » PF ~ FO ~ GO ~ SO {3} - [N¥ F ki L& -
1 pE R 1 SRR RMELDNR -

E2 © RS CER 2 5 B O 3R/ A — (i -



ReBpRaoh it ERAFY R

BB+1B+2B+3B+ HR+SH + PF + FO+GO+GDP+ SO+ DE2 =1

BB=BB(\DEl+BB\El + ABB

1B=1B\DEl1+1BNE1+1BE2+AlB
=2B(\DE1+2BNE1+2B(E2+A2B

3B=3B(\DE1+3B(\El1+A3B

SH =SHNE1+SHNE2+ASH

PF = PF(\El+APF

FO=FONEl+FONE2+AFO

GO=GONE1+GONE2+AGO

GDP=GDPE1+AGDP

SO=SONE1+ASO

DE2 = DE2(\El+ADE2

FTEHE M LR

BB 18 b—& > BEESET g

1B TE E—& > EfAR— AHBERT > & FiEeHE—(E8 £
ANHEERT - & M e (& -

2B T#E & EfAR— AHEHERT & g —E8 5 £
ANERERT - & FH#ESS -

3B THEE=8& > & FHESES -

HR T1&557 > & EHESS -

SH fTEdE - — - ZSEESHEE—EE  =ZSREERBITRY -

PF TEdE - & LEAHREERED -

FO THEHE - ZAHBEER S Z&HEES

GO TERBOERT  ZREEHE - HERESR S =R ANELT > 47
HFHF — C@EEfE-EE —REANER T ZS8HEELRD-

GDP fTEHE  ERALBIEIXT  —RHENE > S EHEE (%8

SHESS A AN AHBEELT > ZREE -
SO f1EdE > & EERWESREY -



FEXFH A FI 2018 -4 B > 407 #7 > 2-17

Science Education Monthly No. 407, p.2-17, April, 2018

DE1 PRI 3F - S 65 BRBE 4 — (8 & > fi4n 0 BB DEL o] @58 by 47 3% U Bk 1%
WAL

DE2 SH ~ PF ~ FO ~ GO ~ SO Hi# » ¥ FRani 8 » HEER[E 1B -

El BB 2 SR A AR VS 0 a0 0 BB EVE] @58 Ry ¥1 3% VU S BR 14 w5 28 il
[SIB

E2 o 2 S D o — (R o I SH(\E2 o] fR 58 B 47 & 1 v il e 4 Jir

IBFE2BITEHF -

BORIARR © AR gE R -

TR2B2017TFEE IR R E P E LD

L5y A - DU I B 3 A S K B
B -

(—) HHA : 2017/3/29 » SE3FE2AHFH— -
TEHEA AN WEEIBE A — TR
B ]2 2] — & filg % 0] &R R B E T
B = 5 PR Ry B A B ] A o 2 i
TEEECHEE > FOARE - AT
NRAM fiit 72 H 7l 5o B 0] A & 5 — & ]
FHH W A% 0 RNIENRAMA 2 {E %44
155 -

(=) HH# : 2017/3/30 > E2/B1 A HB— -
AN BElLEIBEHE — TR
—~ TE&A N - AAMNRAMAE LA H
HIE 2 T IBHASHE#E — & > 5k
BB E AR RS S  MRL
FEDEVEE T sk — & i 3 [0 A & 15 57
— R E NGRS =& 0 BEE
B — -~ Z&FARFF > AL

(=)

()

f # 4 #% DE1 > NRAMAG 73 B /D 45 1
AN

HHA:2017/4/8 - FE8F/IAHF > =~
=RBFN 0 BEBITER TR
S ERBARG Sy EEE=
o 2% G EJP BB — =& A A -
NRAMYe 11T BBIF Bl & FF#ADEL
WL = @A A > 2%
& FE Y IBAI % T 2 1% SENRAM# (T
CEEHENAREHEG I RMAER
L SR A R ARG

HHA : 2017/5/31 £TF/IAHF > —
AN REMHEHIB - 8 E [
FIAEG T 0 —#A AN - AMNRAM
EIANHBERERZ T - IBRAEEHEHE
—& > R S E AN KRS
5 > MR L FHDELRP i — & i # (0]
REIG oy TR B F R HEHEE] &
HEEEL—&F AR WM
Bl 4 % DEL > NRAMAG ST E /45 1
AN



ReBpRaoh it ERAFY R

2 ~2017 % 20 5 R EFEL 2 NRAME » 8 4 8

H HER NRAMGoE EZ2
2017/3/25 8 8 0
2017/3/29 5 6 1
2017/3/30 8 7 -1
2017/4/7 4 4 0
2017/4/8 7 8 1
2017/4/9 6 6 0
2017/4/25 8 8 0
2017/5/5 0 0 0
2017/5/6 3 3 0
2017/5/7 0 0 0
2017/5/12 7 7 0
2017/5/13 1 1 0
2017/5/14 3 3 0
2017/5/23 2 2 0
2017/5/25 7 7 0
2017/5/31 12 11 -1
2017/6/9 6 6 0
2017/6/10 3 3 0
2017/6/11 6 6 0
2017/6/20 3 3 0
2017/7/12 6 6 0

BRAOE - At R -

e - H BL B 3 B R R 2 1 O PN B {5 F Markov process #E & 12 £k
NRAMAE # fff /Y i 7t CPBLAY 8 | ## #%jiK 5 E RIS oy A RS SR B » 2 RO R
M e FfT 1D W B R AR IR R T B AR R LR

25 FEMREE (R 3) » SRIBEE 012

2 - FEETXEE ( Monte HEHZ TH 8 AR E EHR - 55l

Carlo Markov Chains )15 4 Hj Ry —@EAN @A AN Z8#FN > —

=4 CERANZEBAN —Z@A A —
CERAFA O BREME3ALE -



FEXFH A FI 2018 -4 B > 407 #7 > 2-17

Science Education Monthly No. 407, p.2-17, April, 2018

303 B fodh bR e 25 45 S

w5 (8 LRRE S HEE) & (ELRE BEHB w1 (8 LIRE HER
1 (0, 0) 9 (0, 1) 17 (0, 2)
2 (1, 0) 10 (1, 1 18 (1, 2)
3 (2, 0) 11 2, 1) 19 2,2)
4 (3, 0) 12 3, 1) 20 (3, 2)
5 (12, 0) 13 (12, 1) 21 (12,2)
6 (13, 0) 14 (13, 1) 22 (13,2)
7 (23, 0) 15 (23, 1) 23 (23, 2)
8 (123, 0) 16 (123, 1) 24 (123, 2)
25 (X, 3)

Markov chain Ju i [ 4y 37 #Y Markov

process > R P51 T = {toatptz’"

o B
EH

B bR v B (R

-1,

o 1y <ty <ty < T LB A AT
BEMIREE SR & B X = {3,005 f o RLIIE
()R T 1E 3 5 i B ) S 46 IR 8 - ol
BB 1,0 BOSREE T xi o BB BIEREBG o,
HIREE x; BHERE - (BT LU R R IR
plo(e,) 3,02, )} A 3 - LU BP it 1
(MR R 5T 1 ps(tn 1) B pip» PEFRES RHO
BB EA RIS n-1 AR L 51T 86

2,25 « BHIMNES  FERE FIETRIEM
& LRERBACSE HEEHOANHE
ZATRETRI TR % > & FARER 1 &
AN BEE RO NHF - HILEHESR
3RS E R BmE | IR E 2 {RE
FH pl.2 REFERERATEER - F5E 25 &
ARRE Y5 b LAY B B > BT DLRE A
T 25%25 YRS FE [ AR ROR ¢

)it

Py P © Pios bPu P 0 P
pe Py Pop © DPaps = 0= Py Pap © Do | By FTEJEE IR EE AT 4H BHY K
Pasy Pasp 0 Pasas Posy Pop 0 P
Pros
FE e R Pos Ry T A JE &% 1b AR 78 BE A% 22 4% 1 AR RE 2 MR R B 4 B Y 2 A R o

D4 s

IR b mES | BHR R RS 2 AR &L 2 T BT Ry - AT R W] 5 AR



e BBRarEp AT ERNEFIE

P P Pias P P
: p
PP P:2,1 P?,z 172:,25 P:2,1 22
DPasy Pasp 00 Pasas )\ Pasy Pasp
i . 25 25
= ( ) _Z,-m:l"'z,-l:lpl,i.l’ip./ " Piy2

ZEH piy AT LA
CAEBEE A pr2 RE R ¢
F— 45t CPBL (ELZ2HITRE ) 42
T /O REE | 155 EAREE > UAE
EBLHREZ T BELDRT—EITHEE
B4R TS 2 /Y5 BOIRAE - DHED R %8 CPBL
(HEFEITEE) B pi2-

2 &5 AT

M

%7 {k¥E NRAM Fr5 By #E N2

HEmE | ERIGEE 2 FETRE
R o SEt R ERE DL B3 ERE AR R
HRD - BEEN R HER BT piro e

LLUH Al CPBL B T #uhk R4 st &t
WA B ESE U EWEE R - ATE
EEE S0 o IRAY & SR > http://www.cpbl.com
.tw/games/play by play.html?&game type
=0l&game id=184&game date=2017-08-
24&pbyear=2017

A LU E T @ UE R L RN A 0 &
L NRAM Fr5Ery 15 EHEENE - IR
e AT PART R DA E R R S AE piy 0 B
A EE AR E R AR -

#thp,  RPEERELGIHEE
R IE Fe M9 6 ZH B 52 0t &8 6 W] Ok g

( Monte Carlo Markov Chains ; MCMC ) >

P15

© Do

Drs s

LAF R EFIMCMCHY S BEEBH - H e e %
Hri%H EEEEs - B&  HERXAE
EUn > Un 0" 17 , FoR BARTNIS 2
8o A 2177 (0, 1, ...,20) 0 &R —1T
5T R205r YR BRLZ 5 fEMLBIN B i &= 19
SYECERE 0 19534 57 - BH AT # AR i 1
LRYGKIEEFER T 195 - Un YT 51
Fow B ATy & AR BT LR I & H 2551
Min #RZFEn L LHITRNEKE - M
R AE [ PR LAAR R PO ~ P1 ~ P2~ P3 -
P4 FRESRR - BHITE * Pw0 RIFE
NZ S fiL ES TR BT R R
F0 YA > FH - P4 HIRIRZ RS
nfir B FTRER B 0T 845 RIS F 457 01K
o FrllUn fREET 2R Enf EHBITED
REFTEANG S ERNBERENHRL -
It - fEREERT Uny =1 HEREVIEM TR &
B0 BE R IR 4105 - ONTESR - 0
AL BN BEEEER L ME B ESTR
‘B4 HIERFIZAT



FE2F A 2018 - 4 B - 407 #7 0 2-17 Science Education Monthly No. 407, p.2-17, April, 2018

Ul =U0;,R,)0+U0, K 1+ U0, £, 2+U0, 7, 3+U0, R,y 4

=U0,,=U0 =U0[2,]231)4:{()’0""’0}1*25

2+ U0 "

[5.]

Ul[s,] = {O’Oa' ) "0}1x25
Ry TEEEERS TREUGEM > DI THEE BB ELES — Bt s kiT 8%

) Ul s 5 > 55147 (13057 ) FI5E21T (13157) HEERTHIR
UL, =U0,,£,0 7

Ul,, =U0,,R,0+U0, Ryl
HepmEEHHE  RAEFE—FFE - BOUIEHETRARE -

Ul,, = ABB+AlB+ADE2

= (BB+1B)(\ DE1+A2B

13]

Ul,,, =2BNDEl+A3B

=(BB+1B+2B+3B)(\El+ASH + APF + AFO+ AGO+ ASO

19]

Ul,,=HR

AGA > B AR ENHER S ER
0% 55 1T B AR AN+ 155 21T A SR AR+ +20* 5B 2 T R AR NI =1*HR

WL > FEFRZT > TP EERNG T HEER

0* UOEI)E% : P(g)P<1) (2) E/j%l??*ﬁl‘%?\é%‘$u+

1*UOR,P

(e . 'P(9)P<1)P<2) ce E@%ZT?*,%%&%%%}FU%’

-10 -



e BBRarEp AT ERNEFIE

20*UOP,

ik It B B Uny s 09 48 R0 B8 % K 7

0.999 > it 24 E2 1S T IEILZ T
= 5 Y 28 P A R R 0.999 2 J5 i BT of
1k A I J7 R G 1T O 2 = Bl AT & 45 B
5L AV1S 73 WIS {H - /£ Bukiet et al. (1997)
Hy L& 1 {2 5] © D’Esopofil Lefkowitz i [
RAMEt BEIG L BN IS 77 » i EIHY
e/ rEBENEESTE (LT
6.7% ) > i Markov chainfy J5 4 Fr s+ & 4 /Y

4E B RAMA & — 50 - DL ECBtsssh

TEARSCE A o] DLE # 8k FINRAM K 45
HLIMCMCHI 45 5 -

F# - EHREIEE RARFER

DU ZEi £ 3 NRAM A5 1S 47 1E
FE#fT R 3.0.3 (R Development Core Team
2014) 2 A 1L e B A2 A1 2 B0 S M
TEE Ry + BEHUE E 0V & FUIR KT % K8
%y 8 NELE - R E FAR R AT B sy —
26 i HEAEE S FAA 1 ALK
9 N52%4T4¢ » DEL ~ E1~ E2 H{Jtb 20 5tk
BN BRI RE > o5l ks 4.89% »
1.47%~ 2.57% > L4 EFT 4R 5 #E 10,000 2
H{ S35 NRAM 1539718 » 6 Ry Fr s A5 #7 & Y
NRAM PG 0E - HEEEEH 26 E

-11 -

2By Py Py Py - (0521 (7 sk

NRAM E#515 578 @ EhfF I 26 {EE AR
/N B[ SE S HERF AT RAR > 5k 2 7 BLA
SRAEMFZ X 26 i Bk B RS 70 B AV AE
EEEHNARHEENSER > 1T
BRI 4 -

2017 A& R R Bl (5 5 o R ER
HYAT 20 SHEEEE R A LS ITR OB
BN MR RES - JTRE - FR
- PRl - AR - PRIEA - SEAE
PRamEE ~ SREE - HE - 6T - RA
E o~ K EE - SHERE - REE - REKE
=B M SFEE - B MR
o MREE - MRERE - SR - TR
RAHTETH Y R A R EEE - 21BN
BRI E 7y BT8R W IT B4
A E LA (FB1-FB26) U - %K
B 3 S A T 45 SR L ] DABEL A AR -

R4 BHEETHME PAFIZIKE
I AZE4H RAR BT 9 % - ERTE BN
o R - tHERE - RRIB AR =4
1% ERAHBEHNERT » =455
KB~ BoRlE - THIE S 1 ARER gl =
HRREKE ~ AR SR 2 AHE
I g =R - REE - Mm e
SR AN I =% R R RIE - R
TR SR E A AR jl =4 KSR
TREKE ~ PRETEE o



FEXFH A FI 2018 -4 B > 407 #7 > 2-17

Science Education Monthly No. 407, p.2-17, April, 2018

% 4~ % R T i NRAM L #5548 4 @ £ &

BT A 1% YN (NG

RS PA NRAM (g PA NRAM (a4 PA NRAM
3B KR 14 9.53 3B 1K & 6 10.04 LF 5k 3k & 8  9.838
SSEHEHE 59 9.09 LF S22 4 10.01 1B 15 5t & 9 9.4
LF 5521k 18 8.23 2B THJE 7 9.65 SS = 5 14 8.975
FB4 18 8.18 FB14 36 9.3 FB3 6 8.775
FB5 49 8.05 FB16 13 9.26 FB16 6 8.763
FB6 86 8.03 FB10 20 8.99 FB2 11 8.525
FB7 44 7.86 FB19 8 8.91 FB10 16 8.45
FBS 25 7.61 FBI15 19 8.85 FB6 27  8.175
FB9 33 7.6 FB2 25 8.81 FB17 28 7.8
2 N5 2 N SRIEA A

3B 15K B 5 7.6 LF SRRk 12 10.238 SS tif 4 %E 11 7.363
LF 5521k 8 6.14 3B 5K 8% 9  9.986 LF &5k E 6  6.588
1B #h#i4 28 6.113 C Jirif& 28 9.512 CF pR¥T8 24 6.388
FB4 4 5.8 FB10 33 9.438 FB6 29  5.888
FB16 20 5.5 FB13 17 9.188 FBS 11 5.838
FB13 4 5.45 FB11 7 8.98 FB18 16  5.563
FB2 23 5.363 FB6 57  8.875 FB22 2 5375
FB14 23 5.288 FB5 36 8.838 FB10 18 5.3
FBI15 13 5.088 FB2 48  8.775 FB16 11 5.3

ERI AR - AR R -
A -EHEHFTEERFL NRAM 891E Bl - BETE - A8  EERETE NS

FE & FERI R E S Al 20 S5 B B0E o

ITFE s & FH4E (Bam¥ PA) Hf(E
SRR RS T R KBNS -

-12-

e E FY U7 e 8 4% 7T

Bk MR IE

HRFEMBRTELT > MBS R
Gi# o R o6 HEADHE - Mume  MEHEE



e BBRarEp AT ERNEFIE

“frEANERMEREREE > @Y
AEBEFH RAR FEify M eEREITR
BB AERTHRIE  HEEER
FTERGLSC ~ TSR BRIE S - 1 AR 3 4
RITE G MERIE S - £ 7 KE AR
FH RAR FEfpRI =4 B MECEZ =
BRERERITRENTE  ASEERER
FTEG TS > BFEERERERTHH
BT SEEERERITESNITE.
MWEE 2 & B RITTEWAITE - RkE
ERERITWEFNTE MR
RITARTHTE > HERERERTHE
PEOCHIFT & -

BE - #E

NN N L E RN

HEH
% F [ = 5 PA
L1518 131
5 g 5 113
5% 112
E= 108
VLR 50
RIS E 41
HEF 39
Pt 318 < 28

AR AT RS M & > Bennett and
Flueck(198)#& H 5F {f —fiz {7 & K B A LA
NHEE s T REEER - Gl
BRG - - FTREHEMEFZIRE R
B s BF U E B - Bl R A A B %
FTETHREZ) - = T B 2 > FRREMZ
FREG H AR E T H A FHY TR R -
2R PA EByEEAE 7 #A A R ER AR
IIARE B BRI E RS 0 EE - A FT iy
S BE s E R AE DL B OR [E] T A Y
R4t EIHE L E o REEA —E " 5835
HYPR 5w B o A B R R (H T B 4
T BT R A EHEE - B
AIA R MLB KRG AIHIE » EE AW
{i& 75 1| - Markov models fil simulation

%6+ 1 & 47 5 $4 L RAR £ £ (N=26)

Vi

fiEW 3 5 6
L1158 16 1 11
B 5 5 10 8 4
®E 2 12 11
o 4

TR 7 2 10
(S S 7 12 6
HETF 1 9 8
(373




FEXFH A FI 2018 -4 B > 407 #7 > 2-17

Science Education Monthly No. 407, p.2-17, April, 2018

27 B A G HE L RAR W = £

Y% PA  NRAM ¥4 PA NRAM
iz ANSE’

2B PR 9 7.91 2B PR IE 2 10.08
RF i i # 9 7.8 SS #H 4 BE 4 8.41
1B s 4 12 6.86 LF &% 1 7.04
# 55 AR A

SS tf < #E 6 6.95 LF 5& k% 2 4.05
LF G550k 5 6.91 2B [ L fiw 4 3.66
LF 5E 5k & 4 6.38 C MR 3 3.34
B 5 95 EREF

LF & 2% 6 8.24 1B fhzs 4 3 4.59
3B 15 7K B 5 8.05 1B 15 75 2 4.48
C Jimf& 4 7.7 LF Rk 2 1 4.36
] Bk 75 ST

RF 75 B 4 8.44 SS i 4 fE 5 6.93
1B ffas 4 12 7.63 CF ¥ 2 6.04
2B T B 5 7.55 1B PRz5 & 3 5.86

BRRE ¢ AR R -

models > Sugano(2008)F1 Hunter(2014)$¢ %
simulation models K %3¢ &k 7] DAIR 45
MLB i 5| 2 75 SE B 240G - [ Bukiet et
al. (1997)# 177 Markov model HEZEH
MLB HY##5 - s £ BRI 09 TH & 7 1 2
Ay ME > DA b R A R D Ok
{E FIAE CPBL - 55 % 58 Ky » M o (1 7] 47 5t 152

JHE G

- 14 -

A WS TAhE > AlETst AR E -
WER AR SCEAY J7 AR AT CPBL HYER
PR A5 70 sR A2 U L0 ZE R AT DR (5
2% o KLEGERBR + HEEHIKRE [
BUAYFTBEGE R BT 7 48 NRAM ZEHERY {5
atZGHItE S FERE P EE > EL
HRIT &R Z A A E R4 NRAM BT i HYER



e BBRarEp AT ERNEFIE

B8E - BV S o ALY T 8225k -
SR E — £ AR5 BRI O o Al B A
Bl - ZEPRETITREA NG
NRAM P55 73 EHE 7 Al =4 0 5072 Bk
& A% F AU B FH KBS - #) o] AR BR X
& IR -

WERATRETE RN - B2 AT
HENEREME  #5RKBEH NRAM f1515
DEHFEE— - (FRZKE L5 24t
KBEEENSIEME S - 2R PA X
7 40 BYFT 3 AR EEAL - B < FE 2 R L ERBX
BEWNE T EMREZHITE o 1515 5 B
ANHIERT » Bk ~ tHREEEIEET
ERENERBERER - HEEEFBH =5
EHJ$T ¥ FB6 ~ FB2 ~ FB14 & it L AE51
EFEWNE 79 17 % HESEHBAA
HIHE T T HY E R AT 5 2 RS 4>
3801 %4 0 SCEFERIE AT AR LB S 2 Bk
BB RS ERTEHE -

EHEE A EEF I - RMERT
FB6 -~ FB2 ~ FB14 iE ={iL = Ik B H BN
W EHITHRF REEL S - FB2 AV
X505 1 R0 > FB14 H1 FB6 451 9 %4
Z 1% o EHITRTF HE S IGNEE > FB14 4T
BB 40 280 > FB2 &2[% 55 8 FB6 55
10 - EH % T RS - FB6 HYFTE L
FIE 2> ZR0 > FB14 1 FB2 %51 9 %2
% - fEIME > L= FZSTEmEE T
= AL E S B T REE N 42 1E : FB2
REEEFTEY S FB14 HiERITH R -
FB6 A RITH#S - fHHFELFTE
ROR T TR S > =BT ERE+ 8

-15-

B pfEEBE L2 3% - [k HA
BEREN AT o W AT H B E = T

RFREN—HNHER FEZERHF -

S 58 AR B > 1 B Wk T AT 48 = RO 8 IR ( 5B
56 %) MIEK > HEEY A 12 4
S SR ] DAFT SE Sl S FIER §35 R ( 56 2~5 %4 )
HIBk > B S H) 15 %5 HEE e DT
RIS (F4-5%) (9K HEE
FIRAG] 1T £ -

RILEN RIS E A B BN S
Ko T s B BREER A RAR > 75 B0 i1 1 8K 35
REEBMBBE(ALEHLEF 2017 FF FH
{EHIAT 20 & HEEKFHHEH 40 5
M) - MBI B A B S a
flige /1 > B # > By T 1E15 RAR » WHEH
EIKETE NRAM FreR %Y 15 iR - AR
Mo b 15 TEHAS ARV 8 5 > B 2R play by
play i f2 ok Excel &l & Ky B3 -
NEW] » RSCEEREE—(E ) HEER
RETH T EBEE S -

EHE TRy > BT mE B 5T s B
S & B A BB 9T BRI DL
fl > EOB R BIRFE ANTE - B - TSR
HIRRSE > AE A E & T T AR & R
HEERITE > SRIF LA S E R H A i
ERHF 22 5% 78 - CPBL Y B ~ BLiE FRAE R
EF AR > REER S| BPEE2EN EHLi
EHE 0 MLB Y Bk BRE - TRV RISER
CPBL @AM AN ZER » WFRZ5|
RTEOR TP Sl =t o R A B g |
At B EARSCE F R I -



FE2FH A F 2018 - 4 A > 407 1 > 2-17

Science Education Monthly No. 407, p.2-17, April, 2018

25X

IR A B (2017) - BR R E A&
2017 &£ 10 H 4 H - H H
http://www.cpbl.com.tw/players/apa
rt.html?player id=H044&teamno=A
02 -

o FE R PR KM BR (2017) - EEFERC 43 i - 2017
£ 10 A 4 H - W OH
http://www.cpbl.com.tw/games/play
_by_play.html?&game_type=01&ga
me_id=184&game_ date=2017-08-
24&pbyear=2017 °

SRR EE (2017) ¢ Bl HEME R AU AE o SE R IR
ITEEE R Z EH] - B BRI EE
FA4EET 2% > 15(1) > 31-46 ¢

Baumer, B. S., Jensen, S. T., & Matthews, G.
J. (2013). openWAR: An open source
system for evaluating overall player
performance in major league
baseball. Journal of Quantitative
Analysis in Sports, 11(2), 69-84.

Bennett, J. M. & Flueck, J. A. (1983). An
evaluation of major league offensive
performance models. The American
Statistician, 37, 76—82.

Brown, K. H., Paul, E. G., & David, G. S.
(2012). An Inquiry into the Pay
Structure of the New York Yankees:
1919-1941. Eastern Economic
Journal, 38(4), 449-59.

Bukiet, B., Harold, E. R. & Palacios, J. L.
(1997). A markov chain approach to
baseball. Operations Research, 45,
14-23.

D’Esopo, D. A. & Lefkowitz, B. (1977). The
distribution of runs in the game of
baseball. In S. P. Ladany and R. E.
Machol (Eds.), Optimal strategies in
sports (pp. 55-62). Amsterdam:
North-Holland Publishing Co..

Fritz, K. & Bukiet, B. (2010). Objective
Method for Determining the Most
Valuable Player in Major League
Baseball. International Journal of
Performance Analysis in Sport, 10(2),
152-169.

Hirotsu, N. (2011). Reconsideration of the
Best Batting Order in Baseball: Is the
Order to Maximize the Expected
Number of Runs Really the Best?
Journal of Quantitative Analysis in
Sports, 7(2)

Hirotsu, N. & Bickel, J. E. (2014). Optimal
Batting Orders in Run-Limit-Rule
Baseball: A Markov Chain Approach.
IMA  Journal of Management
Mathematics, 27(2), 297-313.

Hirotsu, N. & Wright, M. (2004). Modeling
a baseball game to optimize pitcher
substitution strategies using dynamic
programming. Economics,
Management and Optimization in
Sports, 131-161.

Hunter, M. (2014). 10 Lessons I Learned
from Creating a Baseball Simulator.
Retrieved October 4, 2017, from
www.hardballtimes.com

James, B. (1986). The Bill James Historical
Baseball Abstract. New  York:
Villard Books

Jensen, S. (2013). A statistician reads the
sports pages: Salaries and wins in
baseball. CHANCE, 26(1), 47-52.

Research: Run Value of Major Batting
Events. (n.d.). Retrieved October 4,
2017, from
http://stats.slw.sephlietz.com/resear
ch/run_value

Smith, Z. J. (2016). A Markov Chain Model
for  Predicting  Major League
Baseball. The University of Texas at
Austin.

Sugano, A. P. (2008). A4 Player Based
Approach to Baseball Simulation.
UCLA Statistics.

WAR for Position Players. (n.d.). Retrieved
October 4, 2017, from http://www.fan
graphs.com/library/war/war-position-
players/

107 % 02 H 05 H
107 £ 04 H 10 H

Pefie H
B2 H



ReBpRaoh it ERAFY R

Improving Taiwanese Baseball Data Analysis Goes
Hand in Hand with U.S.A

Chia-Hao Chang

Department of Nursing, Chang Gung University of Science and Technology, Chiayi Campus
Chronic Diseases and Health Promotion Research Center, Chang Gung University of Science and

Technology

Abstract

There are many ways to evaluate the ability of baseball batters, the most commonly used traditional
indexes is AVG. In general, high AVG batters were identified as excellent players. The professional baseball
players also have the advantages of salaries. However, the reliability of AVG is questionable. This article
does not negate the effect of traditional indexes, but propose a more comprehensive assessment index. The
concept of the new index proposed in this article is to improve the runner advancement model by D'Esopo
and Lefkowitz (1977). We also check the coincidence of the new model and the formal results. In the list of
26 roster players, select one of them to a fixed 8 batters one by one. Finally, we obtain 26 values from the
new model and sort them to evaluate the ability of batters. Moreover, we rank players by dividing game
conditions into the location of runners on base, outs, and pitchers. The conclusions are: Yang is the best
batter all the times. Hu is the best batter in scoring position. When batters face pitcher Kevin Cheng, Hu is
the best batter. When face pitcher Cheng, Che-Hsuan Lin is the best batter. When face pitcher Roman, Yi-
Quan Lin is the best batter.

Keywords: runner advancement model, evaluate the ability of batters, players’ rank
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