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Abstract

The Chinese Professional Baseball League(CPBL) is about to enter its 32nd year.
The performance evaluation of professional sports has gradually received attention at
home and abroad. In the past, the traditional DEA method was used to analyze the
efficiency of input and output. However, the operation trend of the team internal
structure must be discussed in this work specialization modern time.

This study refers to the Lewis, Lock and Sexton (2009) baseball efficiency
evaluation model, which divides the team into offense, defense, and integration. This
study uses Network DEA to discuss the performance of offensive and defensive
capability, efficiency and effectiveness of the CPBL from 2003 to 2018. Offensive
and defensive capabilities are defined as the comprehensive index of the total bases,
total walks and turnovers. In addition, the efficiency performance of each team is
measured by the three factors and the runs. The regular season winning rate and the
cumulative probability of the post season record are used as the effectiveness.

The empirical results show that domestic professional baseball players have
continued to improve both in hitting and picking, and the number of defensive
turnovers has gradually decreased. It not only shows that the average quality of
players is getting higher and higher, but also highlights the problem of domestic
pitchers. Regardless of the regular season or the post season, both offensive and
defensive capability and efficiency have a high degree of explanatory power for the
effectiveness. It shows that these two are the indeed important factors affecting the

effectiveness and the capability is more influential than the efficiency.
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Comparing the relative contribution of effectiveness between offensive and
defensive capabilities and efficiency, the difference between the regular season and
the post season is the winning efficiency. Winning efficiency in the post season has a
higher contribution to the effectiveness. It is speculated that short-term and highly
competitive events in the game. If you can win a game with a close score, you will be
able to take the lead and greatly enhance the team's confidence, and then achieve

better results.

Keywords: Network DEA, Professional baseball, Capability, Efficiency,
Effectiveness
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IR S T ok b bl o v (0 D-capability £.- 85 4 #(reverse

quantity) » BiciE A%+ R & X FAREL o
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3.2.2 » ¥

g gk * Network DEA:E 7 A 47 > L & & 5 T 5w BIfA o % - IR0 ikst
e 5 (O-efficiency) 5 & @320/ drmed L IR o IRIFF rLjEd 8 & 47 ~ (i
BEE AR R eIk B g AT T ARBRE( A KRR BT
P o Bt E R AN e hRE ARG B PO R A EF LB ERLR
2 A4k~ B & Tl Be(TBorr) ~ 4 1% (BBTor) ~ 1+ £ 3#(Eor), A 91 5 @
& (Roff) > 0w Fide ¢ A A G EE T = N5 TRHFE U] T T AR

¥R 5 RE AR 0 RS e DEA 340 T

Max 6, ]
st > A TBoq <TByq,
j=1
A;BBToq, < BBTyy,
j=1
Zﬂ’leOffj < EOffk
= — ""Jlll__
n i ad
A i ROffJ- > Oy ROffk
j=1
Zﬂlj =1
j=1
Ay z0:j=12,..n
6, >0

HY Mgy 5§ FE o d pF DMU; ek 173 A (intensity level) » 01 5 & )

E

PRI ] 0 0Tk TE G B A R R0 @ 0 i Bc s BT F o

% 2 304 g = e (Deefficiency) 3§78 1 = 38 don g AR SRIFE LR
BRI T RSN LAEE SN R E T TR AR VR
R AN KE R P T o b A AN L F R FR B A N E

DEA #:5:8 ¥ e » 82 & e 9458 22 @ % DEA i k45 4p F > H ¥ ox

15
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5 g 47 Bc(TBper) ~ 4, %1% (BBTper) fr % :2(Eper) * A 41 5 % & (Rper) > 7 & 3%
e DEA 03] 40T
Min &,,

zﬂ’ZjTBDefj 2 TBDefk

i=L

D 42;BBT oy, > BB,
j=1

z ,ﬂ“ZJEDefJ- 2 EDefk
j:l 35— —
) — 13-

Z/lﬂ RDef < 52kRDefk

—

BV Ay &% R 2 P DMU; ek 1758 & (intensity level) » ex 5 &
FFEE B ek Tk AR AR R €k TR T o

5 = W4 HE ko (W-efficiency) 5 8 52 = & 20 B & & 2% o 4
B BRIFF L E LS e LFRRCL A IR RS AR LBt F
P B AR A MR PR R R e R o @Y A e s
RAHA B P 54 (Rom) & % 4 (Roer) » A 215 B 7 %5 3-8(GW) - &

%52t DEA #0340

16
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Max &,

n
st > AgiRor, < Rop,
j=1

n
Zﬂ“ﬂ RDefj 2 RDefk
j=1

It

> 2;,GW,; =6, GW,  — #3
j=1

> Ay =1
j=1

2,31. >0;j=12,...,n

0, >0

—

H P A3 5 F TR AL xS pF DMU; ek 758 A (intensity level) » 0 2 & )

PR G 0 0ok Tk S B AN B R 0 BT S LT o

~

&

E PR A BORS L TR F AT IR Y R G o IR T IR P gk
FRAM - FIPL R LB AN g B A EY A AR

v

IHCA B¢ B R p A S T e A (Rlom) 2 % A (R'per) 0 A 0 5 B
7 F 2% BB (GW) » B ¥ »2 % i DEA #3440

—_

Max 6,

n
st D> 2Ron, <Ry,

j=1

n
Zij RDefj 2 RDefk
j=1

2 AGW, 266w, — H-Ale

j=L
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He )\ i F HFE ¥ 2 pr DMU; ek 1733 A& (intensity level) » 0k 5 & ) &b
PR B 0Tk TR S B VAR B 12 0 0 ehiE BT L R DMU sk ok

323wﬁ§$§@%§ﬁﬁﬁ
R ITR IR R A RS B R ehd % o - A B L R BT
Fdfhocin hfpth o R F E DG EETT AP > B AR Y ST S

zz 12 2% & (Winning Percentage, WP) {7 %

AN

PR Bg A2 R FIPMIR S S
b 17 i Ry AT iR g o

FREFERERDER FALFHZ Rz B3 d NFTRFFET b7
FEARS FALFFE 0 TR S 8 F i HRoci (Post-season series effectiveness,
PSSE)eit B #-7 e 06| (7 ok * e 5 0 2 2 AHREF L F-REFE P A~
BT a4 2 ) BH R Wins in 578 A S35 T W07 kA F 0 i
TG Z - P T BT ROERRSE ] w & 85 5 (CopigY)rp
SR Apiac B opg s F RS Hds Bkt g o Polota LG R
G5 o fe o T p=a/otP fo q=plotp o

%P Lewis, Lock and Sexton(2009) » #-Z s F % £ & X v HBF 85 F
Ffhorn kT 1 Bdfonii 2 L2 (o7 AT REEFESF DI HH
FoERNACEIIE BT RS EIF R H LR PRABE P E S e

% 2:
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22 FRFREBILF L EFRE &

PSSE PSSE
Team A Probability TeamB Probability
(Post-season series effectiveness) (Post-season series effectiveness)
Wins in 4 p* 1 Loses in 4 p* p*
Wins in 5 4p‘q q*(1+4p+10p?+20p°)+p*(200°+100%+4q) Loses in 5 4p'q p*(1+4q)
Wins in 6 10p*q? q*(1+4p+10p?+20p%)+p*(209°+10g?) Loses in 6 10p*g? p*(1+4q+10g?)
Wins in 7 20pe? q*(1+4p+10p?+20p°)+20p“g® Loses in7 20pg® p*(1+4q+1002+200°)
Loses in7 20p%q* q*(1+4p+10p?+20p°) Wins in 7 20p%q* p*(1+4g+10g?+20g°)+ 20q°p*
Loses in 6 10p?%q* q*(1+4p+10p?) Wins in 6 10p%* p*(1+4q+100%+200°)+ q*(20p3+10p?)
Loses in 5 4pg? q(1+4p) Wins in 5 4pq* p*(1+4q+10g7+20q°)+ g*(20p*+10p>+4p)
Loses in 4 q* q* Wins in 4 q* 1

334 )T 3 EF‘A\ #7 (Weighted least squares regression)

W GF A AT AU S MR R R R Bl T BY R
e jE 5 4 i B T 3 2 (Ordinary least squares) - ,‘%ﬁ“cj R PRI S S S
i e G O et ﬂiﬁ}»a‘%«iﬁrﬁv&&ﬁﬁffﬁ’ Kozl P FRE8- /577 M S

WAEKEAFEE S REREBER > TRRY AR LAMT o kS

4ol FP B3R Eho R A 25 E (BLUE) -

1IR3

B fRAGEAE G AR TR B EON I AP E RE N EREROME >
AL R R e BT L S T B MRA S R LR MR
MEHERE ) TRLIFEBREE ) FEOREIEET > IR RERNE YR

BB Bk il TR A L““J%f’]va e ) T3 o ?E?EQEFT; ZIEE: 313
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ind

RIS Yy =By + Xy +op g - N(OoyP)

2

Lt =Y —_—+—
Zt Zt ,81 Z[ Zt
2 t& e gE S\ >
AFISRFF Yy = BpZy + B Xyt et
* Y 1 * X * ¢
t 1t t
H ‘:lYt _7,Zt :?,XltZT,St [

&
Var(g;c ) =Var( “t )= iVar(gt )= 1 tha
Z, th th

ROV AR Xy b R

Pom -+ M3 G AR R GE

B Wi G A2 R R e e

v

&5 FUBIR A gL >l

o

FI* St fFaT T F EE L B R R R RS ik

A4y BFS ) RETFRE GO 3 R .
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e FHEAS

ARBHTHE AL REERRERD > P EHE A D GRS uieF
Foit s o 4700 2 P Network DEA 2. F 32 5% » 5B BEHie TP L %
BeeBE F M B e RS AT i e e R e %
(P Fed SISHELES RN

41 BEEF =2 T KR

REPEP Ly EAY A ER -k 50 T EF RGOS
THAPEPAPB LR 2 0P Ry ERMMIEORE - £ 2 & DEA (g Tk
Yoo TR A DB B R R Rk e B g 2B DEARE 5

AP ROR A sk DMU Bcp 53R 0 2 & Dl p Bfeehz B
MRS LG R ARERIRL Y o kiAo i
mEFEAABIMEROPEF]T > BB E - REFRRcRE S TR
R R PRBERE AR

LYy Iwﬁ?;ﬂi%%%ﬂkﬁﬂ%iﬁﬁ’%éNMEEZM&E
ELABER S E - ERE LI A MBI - BAARE =
(DMU) » #i% £ BlenDMU £ 5 76 B » > A N8 P Bfrs 935 » ¥ & wif

S E R o

42~ 22 NFHREK

Ry Herke S BpWkamE it > 2 L GG R s B8Ry 0

Pk Y ME G IR E R A PP P ATI B LS AR
Fpphd THRE RTINS EE LTI R
21
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421 » & I Bzl
R AR R AR IR AR B IS I B
A gtisa 5 o Hlpdh ¢ 2 N S B B(TB) ~ L i i% (BBT)frit £

¢ ey 3 ES

2 (E)en=idic > B #(TB) % & 5 -2 i X 4 enticE » Bk L H o ier 4
i s 7 TB=1B*1+2B*2+3B*3+HR(Home run)*4 - %‘ﬁ"é bofgEt B ok gFE - =R
AT AR EFEBBT) & Fi

R Frae o BoiEARE (N A R Fray 4 AR ;7 1

(BB) » #c &, ® H: %% (IBB)fcff & Ik % % (HBP)chte 4, »
BBT=BB+IBB+HBP » 3 ¥ i (BB) Lty tef7 4 tuf »eff i = fiskw > & (7%
Mo kska bl wd e AREBB) LR KL Ui ARG SRR

m@ﬁ%%’WﬁﬁﬁéGBD{ﬁﬁi%ﬂéﬂhﬁii’ﬁ%%ﬁ%m

Frfdolr e Rk a e b o WRELFRIR A ki 4 o FRAFHED
ket 4 bl L HIRRG TR S E AFE) R T A AR b i
FERS RO hrp B AL A WdHE 4y BE-BEF 4 0 -

2

BRSPS IR E S o P AR BB PRIRE R A4 0 BB
WE - AR - B o
F¥pea g oI IA L e Rk S A i #(TB)

P

%, %1% (BBT)

fo 4 3(E) A Biv He(TB) e 1 Rk 5 ¥ AT % 4 Pl B 2 Sl 11 8 e Hici 4
o P PR RS AL i 0 R ARE S A R T R AR S

KET T % 4 %1% (BBT) 5 %1% (BB) » & A = 3% %1% (IBB)fcff £ 3k %1% (HBP)h

%%’%%ﬁéﬁiﬂiﬁﬁﬁﬁ4vﬁﬁﬁ%ﬁ’%ﬁ##ﬁ%:iﬁ@ﬂ.

T I ST Y RIETCE TSI R
PR M BPRRS - K AR RIS - Bhe o

Tg g E ﬁ‘%’#\x_m?ci\ﬁir;_@:zfﬁ?q L dpm P lhehSi ik U FERE B

Tpend 3o 2k k2 .

b et dcd TP R A S AT LA il 0 R E R G HE B

SREEY S E RO E TS S Ry
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422 F > & IR A&kt it

HARAFTTHLEY ERBRL L2 BTS2 B o 3B %
FETd RASE E 100FR L5 & 12035 &A1 52F 0 TI0E F
o, e AF 7 i Network DEA #04]° > iB5c B = 9 i o ~ %13 8 4 2R0T
S TE > BALIELANIE o d £ 324 47 v > 2003-2008 & priy L iR
b8 12.57 ~ i%i% 339 2 3 1.19 408 A 4.49 > 2009-2013 & pE ) T 305 3
Wi s 13.28 - i%i¥ 3.48 ~ 4 3% 1.08 {oi¥ 4 4.82 » 2014-2018 # iy T 105 3
Wi s 15.21 - %% 3.68 ~ 4 32 1.00 fo@ A 562 SRz B o div
Wi B RF R M A 0 A SRR R TR R R AR T R

P AR AERIG PSR Al L AT L f T 0 KA g

FLFREHEEFFH S BARP RS FUNSLER I E T FNSLER -

 3isTE I A DA A ik st

5o E 2 e
L& 8 P Ml | 3= | il | T | gy | & Lt
Al | Al | A ik
2003-2008 6 100 36 12.57 1.33 10.08 11.56 12.31 13.41 16.19
Wb 4 #ic 2009-2013 4 120 20 13.28 1.13 11.16 12.59 13.25 14.16 15.58
2014-2018 4 120 20 15.21 1.82 12.21 14.12 15.09 16.61 18.98
2003-2008 6 100 36 3.39 0.45 2.57 3.10 3.41 3.69 4.42
2009-2013 4 120 20 3.48 0.39 2.88 3.08 3.46 3.87 4.08
(i 5)
2014-2018 4 120 20 3.68 0.47 2.87 3.31 3.64 4.08 4,63
2003-2008 6 100 36 1.19 0.08 1.05 1.13 1.18 1.25 1.38
S
2009-2013 4 120 20 1.08 0.08 0.97 1.00 1.08 1.15 1.24
(3#+)
2014-2018 4 120 20 1.00 0.08 0.88 0.93 1.02 1.07 1.09
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%03 mrEBi o A DA A A

-~

o ’éJ‘ (“%‘)

2003-2008 6 100 36 4.49 0.72 2.89 4.02 4.39 4.86 6.25
A 2009-2013 4 120 20 4.82 0.63 3.68 4.22 4,98 5.22 5.79
2014-2018 4 120 20 5.62 0.92 3.97 4.89 5.70 6.23 7.58
4 I A IR A K
- Y-z 5z w
ik P R Fr#ic | = HAg | T | REL | K] E LA
ARLE ' EVANLE - S IVARLE ;e
2003-2008 6 100 36 12.57 1.09 10.63 11.74 12.34 13.58 14.86
AT Hc | 2009-2013 4 120 20 13.27 1.20 11.51 12.72 13.34 14.08 14.94
2014-2018 4 120 20 15.21 1.95 11.96 14.33 15.35 16.03 17.75
2003-2008 6 100 36 3.39 0.51 2.29 3.02 3.30 3.67 4.85
2009-2013 4 120 20 3.48 0.46 2.67 3.17 3.39 3.75 4,52
(F7 =)
2014-2018 4 120 20 3.68 0.46 2.92 3.23 3.67 4.09 4.42
2003-2008 6 100 36 1.19 0.17 0.90 1.04 1.18 1.31 1.52
% 3% 2009-2013 4 120 20 1.08 0.13 0.93 0.98 1.04 1.23 1.33
2014-2018 4 120 20 1.00 0.10 0.81 0.92 1.00 1.09 1.18
2003-2008 6 100 36 4.49 0.68 3.27 4.04 4.44 4.88 6.00
EWA 2009-2013 4 120 20 4.82 0.65 3.78 4.31 477 5.23 6.17
2014-2018 4 120 20 5.62 0.85 4.09 4.97 5.81 5.95 7.03
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E SN T & B FZ 0 BLPIEIR £ TRT (FIRFE A AT

PR EERGRL R TR PEREAS % .

4&1wﬁ$ﬁ:ﬁ4\&$$§ﬁ&ﬁiiiﬁﬂﬁ%
TG A R RSk fespl e B e ek R £ 5 5 2

HIFEFeF B FEL S o dput 83t > T30 3 o BT FHEE SR

VJE 18.06 Bk i F 4 1805 B P T Hc 0 @ - —% BF S %Iﬁl‘zﬁ
=X A % EF 1881 it dhi#Ecer F 4 1774 B dh=tEe ¥ H'JFT L

FUFREDF AEAN AP TN PP BN E TS

5 BT T w2 gk gt dgt

»
>

-z ; -
% Fj i A | T | HEL | A E BB
Aimde | s e | A ik

*}A
Iy
N
i
IS

O-capability

E R30S 76 18.06 | 2.05 13.90 | 16.41 | 17.65 | 1941 | 24.62

FEEFUF 32 1881 | 2.12 1554 | 17.09 | 18.60 | 20.27 | 24.62

D-capability

EL i £33 76 18.05| 191 15.00 | 16.66 | 17.70 | 19.20 | 23.04

FEEFUF 32 1774 2.02 15.00 | 1590 | 17.50 | 19.13 | 22.60

CF 5 R RFE Y FROEHEL A 0 RF R A7 TR Y A
0 % 6 A AURHCA - T At B 2R IR R 0 RS ik &
Fot Byt AR B RRERAET 5 Ti5a 2 o - L FoxF b7 R
TRH AT 5 B e 5% A 5 S A%E A F P K4 10%0 Bl 0 ARl i T
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Tym 3 o g - A e B aE SR IRIET UK 4 5%E A 0 3%% A

T2 g e T%e05 g > T B 7 SRR A R R E TS Ri B F B eI R

P o
106 BT FFocd 2 A A gt
-2 | -2 | FZw
ik Ff iz Rade | T35 | FEL | ] E Bt
Al | el | A ik
> TR IR 76 095 | 0.05 0.79 0.92 0.96 1 1
O-efficiency
FeriF 32 095 | 0.04 0.87 0.92 0.95 1 1
EX k30 76 0.96 | 0.05 0.81 0.93 0.97 1 1
D-efficiency
FuruE 32 0.97 | 0.03 0.91 0.96 0.98 1 1
EX k37 76 0.90 | 0.08 0.64 0.84 0.91 0.98 1
W-efficiency
FarLF 32 0.93 | 0.06 0.80 0.89 0.94 0.99 1
>R 76 0.83 | 0.11 0.54 0.76 0.83 0.89 1
F-efficiency
FerEE 32 0.89 | 0.08 0.71 0.85 0.89 0.98 1

AR SRR IEE R el i 0 A TREA BT I R R M B
S u| G 22907 67% 0 B AL E (4 F sk If h bl 5 R L T 30 % 5 56% + @

FRITEFEF O HEL SR G A% b T St .

7 b7 i fRonin 2 A A Ao At

44 44 P

F-T | FIT | FZE
R i A | T | BEL | &)@ Bt
Al | Al | A i

>R FR 76 0.50 0.08 0.22 0.45 0.50 0.56 0.67

WPct

FEEFLE 32 0.56 0.06 0.43 0.53 0.56 0.58 0.67
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d 4834 13Wwas At 3 2k eadffd e > 2HIRIFER
e Acd d AIBR o ARe P g TR e FliTE kX Bk > T o6
TP RmFEIOLT R G AR R B o I F LR AT aETE W
FREEERTRLADEA > Ti0a 3 M- JFEE TG LIS 5F % 11
;ﬁi]f» Cobras [ = 23 B £ P AP Rt o B aF L IpARFRERS » &P
RO enfiin > F38m 5 Lamigo PR FR R ™5 xS b it > @ 55 % Cobras Fj k™%
PRF B AL RB R B o BRERFP AT FPRETEOEY LA
FE LS G F T Ba T Lamigo kb 8 oS B it o @
Cobras fp ¥ »xF e £ ¥ AP R B % o

SR ek o Lamigo PR IR ER A A E  2I0RFEY LW F 0 A&
MR TR VESOT - IR - IR R AR > Wi it o H
Ff o H AR &I EST W BT ;ﬁ? Cobras Ff %48 % A £ > Witsoes 3

SRR HARREH TR L LA ARBRAS LR AL -

%\‘ 8 ¢ T‘:F_’ ?Ua;iﬁri -&}i I—-y fu;‘l'%\

LR O-efficiency | D-efficiency | W-efficiency | F-efficiency
2003 1.00 1.00 0.93 0.98
2004 0.97 0.89 0.88 0.89
2005 0.94 0.92 0.90 0.81
2006 1.00 0.90 0.81 0.74
2007 0.99 1.00 0.84 0.78
2008 1.00 0.96 0.80 0.82
2009 0.92 1.00 1.00 0.76
2010 0.88 1.00 1.00 0.92
2011 0.97 0.99 0.89 0.86
2012 0.94 0.97 0.90 0.83
2013 0.86 0.99 0.91 0.82
2014 0.87 0.96 0.81 0.76
2015 0.94 1.00 0.99 0.84
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28 ¢ RS IRGEE BT A (E)

2016 1.00 0.99 1.00 0.87
2017 0.95 0.95 0.84 0.71
2018 0.89 0.96 0.86 0.67
= 0.94 0.97 0.90 0.82
%R Gk 0.05 0.04 0.08 0.10
F 9 k- JEIkip b E RoF A
Su— Jf O-efficiency | D-efficiency | W-efficiency | F-efficiency
2003 0.91 1.00 0.85 0.84
2004 1.00 1.00 1.00 1.00
2005 0.91 0.93 0.92 0.82
2006 0.96 0.97 0.90 0.86
2007 1.00 0.97 0.81 0.85
2008 1.00 0.93 0.96 1.00
2009 0.95 0.94 0.94 0.86
2010 0.79 1.00 1.00 0.80
2011 0.88 0.93 0.92 0.88
2012 0.91 0.97 0.99 0.99
2013 0.95 0.98 0.88 0.88
2014 1.00 1.00 0.90 0.88
2015 0.93 1.00 0.83 0.67
2016 0.99 1.00 1.00 0.71
2017 0.99 1.00 0.94 0.79
2018 0.95 0.99 0.95 0.86
= 0.94 0.98 0.92 0.86
%3 Gk 0.06 0.03 0.07 0.11
% 10 Lamigo ¥ g3k 1 & & B2 St 4
Lamigo #¢j& | O-efficiency | D-efficiency | W-efficiency | F-efficiency
2003 1.00 1.00 1.00 1.00
2004 1.00 0.96 0.82 0.77
2005 1.00 0.88 0.78 0.75
2006 0.99 0.99 0.97 1.00
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% 10 Lamigo ¥ JE 3k Ff & & B e et & ()

2007 0.92 0.99 0.92 0.89
2008 0.98 0.94 0.90 0.93
2009 0.95 1.00 0.85 0.82
2010 0.86 1.00 0.86 0.81
2011 0.92 0.97 0.94 0.90
2012 0.98 0.98 0.89 0.90
2013 0.88 0.95 0.98 0.85
2014 1.00 0.97 1.00 1.00
2015 0.99 0.96 0.99 0.87
2016 0.98 1.00 1.00 0.68
2017 0.93 1.00 1.00 1.00
2018 0.99 0.99 0.97 0.95
= 0.96 0.97 0.93 0.88

R G 0.05 0.03 0.08 0.11

F 11 7 2R 5%3f & & Bond it 4

ERUTL O-efficiency | D-efficiency | We-efficiency | F-efficiency
2003 0.91 1.00 1.00 1.00
2004 1.00 1.00 0.88 0.89
2005 1.00 0.95 0.94 0.94
2006 0.92 0.88 0.94 0.83
2007 0.98 0.83 0.75 0.68
2008 1.00 0.82 0.87 0.75
2009 1.00 0.91 0.81 0.77
2010 0.92 1.00 0.97 0.96
2011 0.91 0.98 0.83 0.64
2012 0.84 1.00 1.00 0.54
2013 0.95 0.91 0.91 0.88
2014 1.00 0.96 0.85 0.86
2015 1.00 0.93 0.85 0.77
2016 0.96 1.00 0.91 0.80
2017 0.93 1.00 0.79 0.66
2018 0.92 0.95 0.85 0.74
= 0.95 0.95 0.88 0.79

%2 i 0.05 0.06 0.08 0.16
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3012 ¢ ZERIRIE L E R F 4

S O-efficiency | D-efficiency | W-efficiency | F-efficiency
2003 0.98 1.00 0.83 0.83
2004 1.00 0.88 0.98 0.91
2005 0.96 0.99 0.93 0.86
2006 1.00 0.89 0.82 0.77
2007 0.95 0.95 0.81 0.76
2008 1.00 0.88 0.87 0.79
= 0.98 0.93 0.87 0.82

R G 0.02 0.06 0.08 0.07

% 13 ;‘ﬁ‘«%\» Cobras I I} & # B 2o 53t 4

7% Cobras O-efficiency D-efficiency | We-efficiency F-efficiency
2003 0.87 0.83 1.00 0.65
2004 0.95 0.97 0.93 0.81
2005 0.91 0.91 0.83 0.80
2006 1.00 0.94 1.00 0.99
2007 1.00 0.82 0.69 0.65
2008 0.97 0.81 0.64 0.59
T2 0.95 0.88 0.85 0.75

%R G 0.05 0.08 0.18 0.20

432FBERFET LIRS s mFhad ik

ie d oS R R EMIR- ARG R AR FL R F AT
FRBAARSAFEFEFRETRER LR XA 3 K2 FLF 5 00T
AL B T REAERE AN 0 AT FlestRR AT A b rA LR

Fffc HF* 2+ T # Tf- Wilcoxon rank-sum test # ip| & b+ % »

# 14 &1 t D-capability - O-efficiency * > —%,— BE %;ﬁ P g2 #\% 5t is
Frp2 BT g F LR 0 A & O-capability - D-efficiency - W-efficiency ~ F-
efficiency 4= WP ct + > %&é i %ﬁi F;{E%%*“%—%A? is %11: oo L i IT
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T A S R T

JE

T_AL

TS LSS UNCE SR TN

Nt

LA

FEAEUFOME AR R

CHE BB

F 14 so= g 4~ o @ d iR 2 Bade T

Variable F test to compare two variances Two sample t test Wilcoxon rank-sum test

O-capability F =1.3488 P=0.3599 t=2.877 df=74 P<0.05 W=961 P<0.05
D-capability F=1.2263 P=0.5294 t=-1.2269 df=74 P=0.8881 W=583.5 P=0.8985
O-efficiency F =0.6312 P=0.1832 t=0.1700 df=74 P=0.4328 W=705 P=0.4979

D-efficiency F =0.2052 P<0.05 t=2.9625 df=63.66 P<0.05 wW=871 P<0.05

W-efficiency F =0.5605 P=0.0949 t=3.0429 df=74 P<0.05 W=964 P<0.05

F-efficiency F =0.6746 P=0.2546 t=5.3439 df=74 P<0.05 W=1156.5 P<0.05

WP ct F =0.6807 P=0.2655 t=6.8235 df=74 P<0.05 W=1265 P<0.05

433 b7 F oo it 4 o F Hol Rt fori L A

e B E S R EE R s X £ & F]3 0 432 é%éé‘nfﬁ.?&i fs %k'i’ e

MAEL B o A RS 4 B A 1T K R T LY S P it ¢
R4 A RS F B o B R A BT R LT kg

A5
o

BG4 B O 7 R R e S e

WP = g, + 3,0C, + 3,DC, + B,0E, + ,DE, + SWE, +5,, 1=12,..76
H ¢  WP= Winning Percentage, OC=0-capability, DC=D-capability,
OE=0-efficiency, DE=D-efficiency, WE=W-efficiency
Pos * M §F > A5 B
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#2395 Lewis, Lock and Sexton(2009):% -3 |P BREAE LG BT K
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2015 Gl e ic 4 g 9o F ol L F A 4

Predictor variables Coefficient SE t p-value
Constant -0.1921 0.1537 -1.250 0.2155
O-capability 0.0399 0.0028 14.129 0.0000***
D-capability -0.0393 0.0031 -12.664 | 0.0000***
O-efficiency 0.2753 0.1116 2.467 0.0161*
D-efficiency 0.2708 0.0913 2.966 0.0041**
W-efficiency 0.1812 0.0621 2.920 0.0047**
R-squared 0.8381 Adjusted R-squared 0.8265
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Variable Coefficient of partial determination
O-capability 0.7404
D-capability 0.6961
O-efficiency 0.0800
D-efficiency 0.1116
W-efficiency 0.1086
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O-capability 32 18.47 3.94 8.75 16.11 | 1761 | 20.80 | 26.60

D-capability 32 18.47 3.94 8.75 16.11 | 17.61 | 20.80 | 26.60

O-efficiency 32 0.80 0.15 0.51 0.67 0.77 0.99 1

D-efficiency 32 0.81 0.15 0.49 0.71 0.80 0.96 1

W-efficiency 32 0.77 0.27 0.17 0.66 0.87 1.00 1

F-efficiency 32 0.66 0.34 0.07 0.35 0.78 0.97 1

Post effectiveness 32 0.57 0.31 0.05 0.30 0.58 0.87 1

FRFRT R ERFHTE I i fF AT

PSSE, = g, + p,0C, + 5,DC, + 5,0F, + 5,DE, + SWE, +¢,,i =12,...32

H ¢ PSSE= Post-season series effectiveness, OC=0-capability, DC=D-capability
OE=0-efficiency, DE=D-efficiency, WE=W-efficiency

Bow * W F > 25t 2R
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Predictor variables Coefficient SE t p-value
Constant -0.0875 0.2331 -0.375 0.7106
O-capability 0.0388 0.0064 6.057 0.0000***
D-capability -0.0336 0.0065 -5.186 0.0000***
O-efficiency -0.2798 0.1771 -1.580 0.1262
D-efficiency 0.3919 0.1723 2.275 0.0314*
W-efficiency 0.6059 0.1009 6.003 0.0000***
R-squared 0.8426 Adjusted R-squared 0.8124

0ot 18 W i A MRS > Rz g BN P RO HT
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Variable Coefficient of partial determination
O-capability 0.5853
D-capability 0.5085
O-efficiency 0.0876
D-efficiency 0.1660
W-efficiency 0.5809
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