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wn

LG), 3o (OPS) < FEH (1SO) oy, T4 AFo=7 Ho]g (ERA), &% (CG), &
SHO), ol $55184 (WHIP), 55 (WP), 12 (BK)3} 2e). 821 o $58) 3712 4
P EFAAARELS vl BAT BAHE Q= B ARARE F OPS9) IS0, £ ARAREE
WHIPS 2 Aol ARgsteledl, zF A xSl thet 2 e 74]’& W2 Table 2.1 == o] Ut
OBP<} SLGE] gl OPS, <= €l (isolated power; ISO)3} o] Y £F35]§F (walks plus hits
divided by innings pitched; WHIP)-2 o2& Aol thst |24 H29 FFA4ES yalr] H3te] whe
Aol EG A dloJE] EAWof| o] 85 & 2] ot}

Table 2.1 Formulae for baseball statistics

o ofr o

¢

Statistics Statistics glossary
OBP OBP =[H + BB+ HBP]/[AB + BB + HBP + SF]|
SLG SLG = [1B +2(2B) + 3(3B) + 4(HR)]/AB
OPS OPS =OBP + SLG
ISO IS0 = [(2B) + 2(3B) + 3(HR)]/AB

WHIP WHIP = [H + BB]/IP, IP = innings pitched

3. ABEA
3.1. €4 4%

Table 3.1 Correlation between batting statistics and year with p-value

AVG (.428)* (.014) IB/AB (.069) (.707)  2B/AB (.592)** (.000)  3B/AB (-.659)** (.000)
HR/AB (.369)* (.038) R/G (.441)* (.011) RBI/G (.506)** (.003)  SB/G (-.293) (.104)
CS/G (--808)** (.000) E/G (-.863)** (.000)  BB/PA (.456)** (.009) SO/PA (.881)** (.000)
GIDP/PA (.478)** (.006) SH/PA (-.027) (.884) SF/PA (.406)* (.021) IBB/PA (.040) (.826)
HBP/PA (.597)** (.000)  OBP (.528)** (.002)  SLG (.397)* (.024) OPS (.456)** (.009)

ISO (.344) (.054)
*p < 0.05, **xp < 0.01
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Table 3.2 6719 £ SA RN AL JAATL p-gE BT, FI5E 1%0A 257 &
OJHA vttt AT Ao R E dxo wE o] 7P & Was SR E Aol SEol w
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Table 3.2 Correlation between pitching statistics and year with p-value

ERA (.601)** (.000) CG/G (-.924)** (.000) SHO/G (-.575)** (.001) WP/G (.899)**(.000)
BK/G (-.498)** (.004) WHIP (.553)** (.001)
*p < 0.05, **xp < 0.01
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3.5. Bt 47 zte] ZaaA

Table 3.3 Correlation among statistics to determine the highest

Sign Correlation coefficient p Value
2B/AB with HR/AB +0.815

HBP/PA with SO/PA +0.740

+ 2B/AB with SO/PA +0.712
HBP/PA with 2B/AB +0.594

HBP/PA with HR/AB +0.575

3B/AB with HBP/PA -0.620

3B/AB with SO/PA -0.618

- 1B/AB with IBB/PA -0.533
3B/AB with 2B/AB -0.473

HR/AB with SH/PA -0.460

*All p are significant at the 1% level.

AL BHe] BolMA 471t FR0kE/1%E ek 1102 15E} (1B), 2578 (2B), 3% (3B)
&3 (HR), 3lE} (SH), 3]H¥] (SF), 4+ (BB), 184+ (IBB), A+ (HBP), 43 (SO), ®4re}
(GIDP)elt}. ols} € SARE Abeloli of® A4e] 127}7 Table 3.3 FAF Alole] Ao
A7 2 399 49 5974 HelETh WA ol VWA 1Y 2 1978 3974 E By 2%
eroh BHr BR, B AL} BRI AL, B 2T Ekel BRA R ARl ol 29 JBBAY 7P
2199 397 B 3T e Y AL, B 3Rk B A, Be g 1R et B
g melaTolth. }EE Whe 2PELS WA T W] ABE JES ekl B AnBAE 49
3= A2 oheh

d)

4. AALEA

Table 4.1 ADF unit root test results for baseball statistics with p-value

Statistics Level First differences
atisties Test statistic p-values Test statistic p-values
2B/AB -3.177 (0) 0.1074 -6.677 (0)** 0.0000
3B/AB -2.925 (0) 0.1688 -6.185 (0)** 0.0001
RBI/G -3.699 (0)* 0.0375 -6.934 (0)** 0.0000
CS/G 3.062 (0) 0.1327 -7.806 (0)** 0.0000
E/G -6.585  (0)** 0.0000 -7.403 (0)** 0.0000
BB/PA -4.041 (0)* 0.0176 -7.831 (0)** 0.0000
SO/PA -1.651 (1) 0.7477 -8.421 (0)** 0.0000
GIDP/PA  -3.687 (0)* 0.0384 -5.915  (0)*** 0.0002
HBP/PA -2.882 (0) 0.1815 -3.991 0)* 0.0215
OBP -4.600  (0)** 0.0047 -8.591 (0)** 0.0000
OPS -3.620 (0)* 0.0443 -7.328 (0)** 0.0000
ERA -3.664 (0)* 0.0404 -7.143 (0)** 0.0000
CG/G 0.113 (3) 0.9958 -6.171 (3)** 0.0001
SHO/G -3.708 (0)* 0.0367 -7.224 (0)** 0.0000
WP/G -3.405 (0) 0.0690 -7.193 (0)** 0.0000
BK/G -5.621 (0)** 0.0004 -5.203 (0)** 0.0019
WHIP -4.201 (0)* 0.0122 -8.053 (0)** 0.0000

*p < 0.05, **p < 0.01
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Table 4.2 Results of fitting models for baseball statistics

Model Fit statistics

Measure Final Model RMSE  Normalized BIC Ljung-BoxSig. Shapiro-WilkSig.
BB/PA ARIMA(1,1,0) 0.706 -0.475 0.736 0.939
CS/G  ARIMA(1,1,0) 0.114 -4.123 0.739 0.545
OBP ARIMA(1,1,0) 0.010 -8.989 0.428 0.363
RBI/G ARIMA(1,0,0) 0.718 -0.445 0.676 0.186
SO/PA ARIMA(1,1,0) 0.977 +0.175 0.928 0.860
WHIP ARIMA(1,1,0) 0.064 -5.263 0.276 0.509

2 AFoiE A AAL] FoE 5%olA <t
ARIMA(2,0,0), ARIMA(1,1,0), ARIMA(2,1,0)<
M ARIMA(1,1,0)9} ARIMA(2,1,00S 283ty 188 oe 74x
oetal, AF=T 7BF = IAREA A AT fle z—”- 43 2y
(White noise)®] {42 Shapiro-Wilk HA, SHAH2
FE Bt Table 4.2+ ok AT e AIAGREA 345 BoFe o, d55A g2 &
A 58T AAE SA40] gl ZoE Yegth AXE B BF [fo5E shollA 49 A

o

Q] ot EA Fo = 4714 2F ARIMA(1,0,0),
A nEsg e, 144 2RE AlAERke] A o
By FolA Bo FHe]
HF A9, WA
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Table 4.3 Estimated model equations for baseball measures

Measure Final Model Model Equation
BB/PA ARIMA(1,1,0) Zy =0.7254+1.039Z; — 1 —0.039Z2; — 2
CS/G ARIMA(1,1,0) Zp = 0.405 4+ 1.046Z; — 1 — 0.0462Z; — 2
OBP ARIMA(1,1,0) Z; = 0.803 + 1.008Z; — 1 — 0.008Z; — 2
RBI/G ARIMA(1,0,0) Zpy = 0.829 + 0.542Z; — 1
SO/PA ARIMA(1,1,0) Zy = 0.087+1.014Z; — 1 —0.014Z; — 2
‘WHIP ARIMA(1,1,0) Z: = 0.802 4+ 1.022Z; — 1 — 0.022Z7; — 2
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Figure 4.1 Time series plot for baseball measures with predicted values
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Long term trends in the Korean professional baseball
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Abstract

This paper offers some long term perspective on what has been happening to some
baseball statistics for Korean professional baseball. The data used are league summaries
by year over the period 1982-2013. For the baseball statistics, statistically significant
positive correlations (p < 0.01) were found for doubles (2B), runs batted in (RBI),
bases on balls (BB), strike outs (SO), grounded into double play (GIDP), hit by pitch
(HBP), on base percentage (OBP), OPS, earned run average (ERA), wild pitches (WP)
and walks plus hits divided by innings pitched (WHIP) increased with year. There was
a statistically significant decreasing trend in the correlations for triples (3B), caught
stealing (CS), errors (E), completed games (CG), shutouts (SHO) and balks (BK) with
year (trend p < 0.01). The ARIMA model of Box-Jenkins is applied to find a model
to forecast future baseball measures. Univariate time series results suggest that simple
lag-1 models fit some baseball measures quite well. In conclusion, the single most
important change in Korean professional baseball is the overall incidence of completed

games (CG) downward. Also the decrease of strike outs (SO) is very remarkable.

Keywords: ARIMA model, completed games, correlations, Korean professional base-

ball, strike outs.
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