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Statistical analysis of the factors affecting the outcome and standard
value in basketball game

Shinya Miyazoe", Haruki Uchiyama, Kenji Yoshida
Naoki Sasaki”, Masaki Gotoh®

Abstract

The major objective of this study was to clarify the factors which strongly affect the outcome
in basketball and to calculate the standard values that will afford the opportunity of winning the
majority of games. The subjects of the analyses were 10 teams that belong to Kanto College
Basketball Division 1 League. The main results were as follows; 1) The factors which strongly
affected the outcome in basketball were PTS, FG% game, Pts/Possession, Total Rebound % and
Def. Efficiency. 2) There was a strong correlation between the final point spread and the number of
achieved categories according to standard values. 3) The average number of achieved categories
according to standard values was different from team to team. These results indicated that the
standard values were utilized as an objective index to analyze the factors affecting the outcome and
standard values in basketball game. Furthermore, it suggested that it would be more effective for
individual teams to change the values of the standard values.
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Wik |87.6+281675+23|475+14 1379+ 1.1/0.83 £0.0310.67 = 0.02| 52.5 1.1 | 467 £ 0.9 | 456 = 1.4 | 40.2 = 1.1

(P9 LIRHERRE)

F5 FHMBEEICBIHEFF— L7 — 5 OFY R EERE

F Ay PTS (&) FG% game (%) Pts/Pc jon (si/[@) | Total Rebound % (%) Def. Efficiency (%)

BoiHe | AUARS [B-oAHS | BUAMS | BoAEHE L AVERSG [B-o4HE  ANEES | BoxHE | AVLES

MR | 745210 823 +£15(41.9:£1.0} 455+ 15077 £0.02{0.90 *+ 0.03| 4521150515 |388x11{500%15
Hig 68.1£1.8: 79620 |389£13}465£15]0721£0.02{090+0.03(430+14 45516 |368*+14;439+16
AREGFE | 704 £ 22§ 882 +£24 | 39.1 =13 | 472+ 1.4 072 £0.02{083 +0.02| 48.1 1.5 546 £ 1.6 | 41.6 £ 1.3 { 509 = 1.4
2 723%21 ;88720 |406+12i48.6 £ 11076 +0.02i{090=0.02|49.0+14 551183 |416+15{479+14
[=E:S 69.4:+22 1787 %23 |392+15] 466+ 15073 £0.03;0.86+ 003|467 =14 {530k1.4|402%=14 46814
AHRIAIE | 69.0 £ 4.8 | 88.8 2.0 | 40.6 £ 2.6 | 47.3 = 1.1 |{0.73 £0.05{0.92 £ 0.02| 46.3 = 3.0 | 545+ 1.3 | 41.7 £ 2.4 | 40.3 = 1.0
EfiE |72.9+21:i850+25 37612477 +15[072£0.03;085+ 003|453 1254814397 %=12}{454+14
i 742+27 182823 417151453 £13]071+0.03i0.82+0.03][475+111533+09]393*+141465+12

(P IRIERRE)

%6 BMHEEBIIBTLEF— LT — ¥ DS5%EREK M

F— Iy PTS (&) FG% game (%) Pts/Possession (/[) | Total Rebound % (%) | Def. Efficiency (%)
BorkEE|BUARES |BoRE | AUARSE (BohRE | AU ARE |BoArRe A ERA (B BE | AT ARS
VT I I o I O O o = I g
BEfEEY: 18381924 |61.3173.5]45.0{50.4(33.4:41.0{0.85:0.93|0.67:0.78|52.6!56.9|46.4:52.6(44.3149.0(40.7147.3
g 80.3:89.2|65.1;759]{44.0;49.8|36.443.5)|0.80;0.90|0.67;0.80]54.9:60.2|51.0:57.4|42.350.439.7:45.9
B#1#4%E |78.2186.7 | 653} 74.6]43.6148.9|35.841.6|0.8110.91|0.71!0.82|48.9!54.9|42.1146.7 | 42.9!49.6 |37.1:44.6
b7 3154 79.4:88.769.5;78.1|43.8:48.6(37.1:415|0.84:0.93|0.73:0.81|48.5:54.6|42.0:47.7|43.6:48.6(37.4!42.0
Az 82.1:90.6 | 66.5!75.2|45.0}49.7 | 40.1:45.0/0.86:0.96 | 0.75{0.85 | 50.5 | 56.1 | 44.1 | 49.9 | 46.2 } 52.0 | 38.4 | 44.5
KEYAL (67.4184.2|66.3:73.4(41.4:50.7|36.2:40.2(0.72{0.89(0.69:0.77 | 47.6 1 59.7 | 42.9 1 48.1 | 42.2 1 51.3 | 37.8 | 41.7
EFEME | 86.9:100.1|65.0:80.3|43.7:50.0|37.8!45.2|0.83:0.93|0.68!0.80|52.2{57.3|422148.1|48.253.6|37.1!43.3
B 82.0193.262.7172.2{44.7150.2 | 35.6:40.2|0.7710.89 | 0.62:0.72 | 50.3154.7 | 44.8148,5| 42.9148.4 [ 37.9 425

£7 FHMEEEIIBUAHFF— L7 -7 NDI5%EERXRM

F— L PTS () FG% game (%) Pts/Pc ion (#/[E])| Total Rebound % (%) Def. Efficiency (%)
BokRE | AULES |BotBE |AUERE B Be | AU AES | BocRe (AU ARS | B-o2BE | 8RS
T = e e R T = T T e = s
BEFEREL | 70.3178.8(76.288.3|39.8144.0]42.6:485]0.73{0.82] 0.83:0.96 |43.0!47.4|47.4:53.6(36.6!41.0|46.8 E 53.1
HiE 64.5:71.7|75.5!83.7[36.3:41.5(43.6:49.5[0.67{0.77|0.84 {0.95| 40.1145.8 | 42.2 ! 48.8|33.939.6|40.7 g 47.2
B#&E |66.0:74.8|83.3{93.1|36.5]41.7|44.3!50.1[0.68:0.77|0.88:0.98|45.1!51.2|51.3{58.0|38.9!44.2|48.0i53.8
EiR 68.0}76.6 | B4.7:92.7 | 38.2143.0|46.4 ! 50.8|0.72 ! 0.80 | 0.86 | 0.94 | 46.1 | 51.9 | 52.5 | 57.8 | 38.5 { 44.7 | 45.0 ; 50.7
B& 64.9173.8|74.1:83.3|36.2{422|43.5:49.7|0.68:0.79(0.81{0.92|43.9149.5!50.1{559|37.3!43.0|438 ; 49.7
KEYAL [59.3!78.7 | 84.7:192.9|35.4 1458 |45.1149.5{0.63{0.82|0.88:0.96 [ 40.3 | 52.4|51.9i57.1 |36.746.7 |47.2:51.4
PTRE |68.6177.3|79.9:90.1(35.0/40.1|44.7:50.6[0.67:0.77|0.79:0.91 | 42.7 1 47.8|51.9:57.8|37.3142.1|42.6 ; 48.1
SR 68.7179.7 | 78.2187.5|38.6144.9|42.7148.0| 0.6510.77 | 0.77 1 0.87 | 45.3 1 49.7 | 51.5155.2 | 36.5 | 42.1 | 44.1 | 48.8
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#8 MHRIEE OXE#E

BB — LDBERE R TEYNGE T
HMHIEE BF—LF—%& HEF-LT—% BF-LF—-% BFEF-LF—4
PTS () 80.3 74.1 78.2 79.7
FG% game (%) 452 435 41.4 45.8
Pts/Possession (/) 0.85 0.77 0.77 0.82
Total Rebound % (%) 52.6 47.4 47.6 52.4
Def. Efficiency (%) 45.9 407 422 46.7

BREZSRYE., BiERE. BREFTRE. BEHK
%, BARKE, BfEEXE. AEKZIIBWTH
HEICEELENROOLN:. Bbyr— L0k
fEI380.3 5, BT X —LnHEHEMIZITIZ2HTH
72 (2. p<0.05).

BRI L AMFEF— L F— ¥ OPTSOLELT
k. BREREE, HIEKY. BEEFRE &
BrKS, HARKE, KR AZE, BFEHAE.
RAPERZLBWTHAEBICEEL2ZEZ O LN
7o by - LoREEEI4A1E, BT TS—L40
HHEIL79.7 HTHo 72 (K3, p<0.05).

(2) FG% game

B X B BF — 47— ¥ DFGY% game O LT
Tk, BEZEBAE, BBRE. HREFE
HBHORE, BERE, KEXKRE, BREEHK
2, FERFLBWTHAEHICAREL2EIRDL
nWiz Bbr—AnE#EIX452% BIT5— 4
DEHEHEIT41.4% TH 72 (H4, p<0.05).

BEIZ L BHFF— 4 F— 5 DFG% game D Ik
BCiE, BIEkE, OARFFTRE. BEKRE. H
FRE, REUERE., BREKEICBWTHE
MICAERENHO LN, Bby — L0k
1343.5%, BT 75— L DEEEIZ458% ThH o 72
(5. p<0.05).

(3) Pts/Possession

BBz & 5 BF — &L F— ¥ @ Pts/Possession D
BT BIERR AR ISR ARETRE,
EBARE, OARRE, BMERE. fUEREIZS
WTHEMICEERERZENBED N BbHr—
LDFBEMEIZ085, BT — L DOFEHEHEIZ077T
o7z (M6, p<0.05).

BBz & B HBFF — 4 F — ¥ O Pts/Possession
OLETIE, BERRASE, BiERFE. BAGE
KE, BEKE, BERE, KEXLAE, BiF
HXE, HERFIZBWTHBEMIZAEREHNFE
o, Bby—L0EEEHEIZT7T. BT —

LOFEMEIL0.82TH 72 ("7, p<0.05).
(4) Total Rebound %

BBz X 5 89— 4 57— % ®Total Rebound %
DOEECIk. BHERB RS, ARGERE. R
K, BERE, KEUEAE. BREAE, 5
BREIIBWTHEEMIIERLEFRD LN
BH s — b OEHEMEITS2.6%,. BT —LnEkiE
fE1347.6% T > 72 (B8, p<0.05).

BB IZ X 2 FEF — A 7 — ¥ O Total Rebound
% OB TIE, BERBRE, OREFFRE. &
Boks, HAKRE, KRbkEE, BRHKE,
HERBIIBOTHERCEELESEDOOLN
. b — A OREEIZT4%. B S—- 40
HHEMEIZ52.4% CTH o 72 (K9, p<0.05).

(5) Def. Efficiency

BBz X B B F— 47— ¥ O Def. Efficiency @
wE T3, BEERE, HAREE RS, BBORKE,
HAKEZE, KRR, BAEEHAS, REAE
IZBWTHEHICEELREFRD BN BHD
b= b DEEHEAE X 45.9%, BT — A DML
422% CH - 7= (10, p<0.05).

BBz £ BHFF — L F— ¥ @ Def. Efficiency
DETiE. BEHRAE. BEERYE. BREF
K, HEBURE¥. BEKE, KEXLRE. B
HAZ, HERKECBOTHEMICEERENE
DO Bh T — L ORIEEIT40.7%. BT —
LADEIE[EL46.7% TH-72 (11, p<0.05).

2.4 %8
BMEITHELLZETHELSDEZA LS
2. BHUICRBEEZ 52 2E/]OT— 71220
T FOFHOEFBRIZL o THB LB E
i, FIUHFELRENELADRIERDZ L TH
2, 2FN, A LFINEELRESE L RWF—
Ldh s ETHIE, FOEREFF—LIZE5TD
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7 HFEF— 4 F— ¥ D Pts/Possession
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Climonte
CDimirkg * e
o, :
55
£50, M
;N
gm&[‘g‘f LU
&
U
35"
0
B A B o2 oBH X 0% B A 8 %
wox o M oA IR EEEE T
i X | [ ¥ #
L it L] 1€

BRI D B v, L7275 ¢ BHIHER

OFHOEEZREL, HFEEFBROON G772
F—aid, P A OEEEOR % T 5RO
MEPSEEIL. FOREEF— 20488 E L
THERRL 72

5, KR TIE. BIFAREO LM 5% E
XM OBORKEE D 7 — L OIS, Bo
T2 E O T os%E WX MO EDfk/IME % 1T
- A ORHEME L, T, B — ankiE
filte BT — 2 O MEEOM IR E R B EICIE
W OhDF— LD RE L BT E LA
RELTVBZ &M 5[Cray Zonel& Lz, 20D
[Gray Zone]io. o/ ad L CIXRATARHA
ELLh—HDBSREFRBOAOMPEE N
A EITIE. EOREEDPF 2O THEE L
THETEIA 72,
(1) PTS

HF—LAF—FDPTSIZBITA, BHT5—20
WM IZ803 4, BT/ — o0 HEHEHEIZ782 4
THor(K2), BHIZLA2EEEIEDSNE
Do 12720 2B I o TV B KRB SL RS T,
WEROM L A% L I L TEREER LTV A
ZEnh, BENRRYPELZ. FO—FHT, B
Tiﬁmﬂ:"%'éciré'iﬁ:é%l, BRFESRER A, HARMK

KEE, BRKE, HiEKETIE, BELXRTHE

ﬁ ZHot.

WEF—LF—FOPTSIZEITE, BHor—24
DAL 741 B, BT — L ORHEEIX 79.7 &
Th -7z (H3), Fio, BEERETIHRMELRL,
HARMGFERE, EBRE, KELERETREE
ERTHEECH o 7.
(2) FG% game

HF— LT —F DOFG% gamelZ BT A, BHbH

Cimorke

[ B T S

1k

[

RS RERREEERE

it

H11 #FEF— 1 F— ¥ O Def. Efficiency

T— L ORIEMEIL452%, BT T L O EHEE L
414% Th - 72 (K4). Yo, BREHHBRE K
WAL REE, U RS TIREME & R EH o
7=,

HFF — L F— % DFG% game 2 BT 5, b
b b OB 43.5%, BT — o o B lEfE L
458% T - 72 (E45). mEu%oTwé%%ﬁ
BARE &SR T, BRI L AR EETRD
Lol TOZ L, IOk fu z
DFG% game (ZHEICENICIZR D B2 w2 L0384
o FO—FT, RKEXLKEDHADSF— LT
i, B ERTEEIIREN, ol Lk, b
LAz, RETLREDOR - -8 & BT 21l
DWEHNZ ERERTHLEEZ L.

(3) Pts/Possession

B — &7 — ¥ O Pts/Possession {2 BT 5, I
By — A@A@miom\ﬁHT—Amgﬁm
077 TdH o 7= ([6). ZENII % - T2 REAL
KETIE, BRIZEA2EEZEIZED LT, Prs/
Possession 1& & D F — A TIEERLE oK Y B wn
ZEMHEREI NS, FO—FT. BEKRETIZE
fH% R L I RETIMEE L R3S - 72,

#HFEF — L 7 — ¥ O Pts/Possession |Z BT 5,
by — A ORMEEIL0.77, B4 — L DLl
120.82TH- 72 (7). 4512, BERBKE, &
R, BAREE RS, BB, Kbk
TiEHEE R yER S - 72,

(4) Total Rebound %

B F — &L 7 — ¥ @ Total Rebound % {2 31T 5.
Bt 4 — & OBHEMEIL52.6%. BV — A DHEHE
HiZ47.6% TdhH -7 (K8). TBHIZA>TWBHHE
BRETIE, BRIZIZEEEIEDH ST, v
FhodkFELLBELTEEERLTVSED
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EmB I NT Y NOBEIHPER 2. FO—FT,
HABTAFE CIMEE L RTEmRH - /2.
HFF — 27— % D Total Rebound % 12H1T 5,
Bbr— ADORKEMIZ7.4%, BT 75— 20K
BiX524% TH o7z (K9). BHIZE>TWEHHE
BRETIE, BRIZLZ2FEIEEADLNT., »
FTHOMLMAE LB TREX*RLTVSZ
EMS, N FORENEZ 2.

(5) Def. Efficiency

B F — 45— ¥ @ Def. Efficiency 2817 5. f#
L4 — A DFEHEMEIZ45.9%. BT — L OFKHEE
13422% T - 72(X10). ZEHIZR> T LEE
HEAETIE, BRICIAAEEIZDLNT,
Def. Efficiency 13 Z O F — 4 TIIBICEIZEK b 1B
BWZ EPHEEEINL FO—FT. HAEKE,
BREXZETCEEELR L. EEBORE, AR
KETIEME 2 Ry E@IH - 72

HHFF — L 7 — ¥ O Def. Efficiency 2 BT 5,
by — ADFEEMHEIZ40.7%. BTy — L0
EIL46.7% TH o/ (F11). T, BERETIR
KELR L. BESARE, OREFLAE. kK
YAbAZETIEEEEL R EHAT D o 7.

3 HHShHEEOZYMOREE

3.1 xH

FEOWHE L7-F—ald. EEREFRFENR
o MAR—=EBED1E) — 7R LT ILE
BekE, WiERED2F -2 E LT
FEOWNFE L-SE1E, BS4BEEREASEINR
v b AR— VEFERES EASRIERKENAT Y
NR— VT AE, $ESIRBARAZSENNR Y v hR—
N —TEOREEUEOr— ) E L2(FR9). £
DR, ESaEBEEKENAT Y MR- VEFE
K, HEASEEERENA T v b F— LH AR
IZBWTIE, NZA PR LEOREEMNEE L
B, Z02F—-La%RY) EIFERIE. BIE
DEIEMBAEKRENZ Ty bF— V) —FTEHT

£9 MNROHS(Tr—2)%

FUPR X & & &

B3 17 15 32
B 3 5 8
|E D) 20 20 40

AR 2EY -~ BB L TR Y, BEIRY
RE2THEHMRTF—2IIEET TV Ao 7278
THbD. MAT, BEOEIRBRAZENZ v
FAR=V) = FEIER) — 728w T, FlLFEE
KENFAL, BlEREI 2L E V) Bz XD 7
ZEE, MERPAERDOKEL Y TLRLOF— L4
THo7zZ LR MEIZELTHE S,

3.2 SMEEBIVHE
(DFAEE
SR OEBIL, BRE2THRE Lz 5HE (PTS.
FG% game. Pts/Possession. Total Rebound %. Def.
Efficiency) T, FHEBIIH L CER L - E#EEr
Hvizz.
()43 77 1
RE2OEEMETHEB L, Bbr—osniki
BRUEIT S — L OBEEEIZN L TH T ESE
B ZHGEIIEL LA, ZRFIHLT, K4
TREIHBBLERBAELOBRRER LD
12, Pearson DEFHB BRI E ATz {T-
7o, BEKEZSHEGHE L7z

3.3 ®E

FLREARE T, By —L0HEERTE
Fr—LsDEEEOELLIZBWTL, ¥TIEE
LEHEHEBRERESELOMIZEELHEEIED
Lt Bby—2nHEEEONTIIELAEEY
EEAREE L ORI 075, BTS20
EEEOLTIIFIIHEERERREAELOM
BRI - 077 Tho 72 (12, p<0.05). Fi-.
oA T2y —A0ERBEOETIZ
FAEEHIIESIET. BULRECHTAE
- DREEEOLTIZE 2EEFIITFE R
T o7,

F#IC, BEARETL, By —208EER
VEIF—ADEEEOEL LHIZBWTEH, $T
BEAHEHE ERBIELOMIFELHEEY
HoHohi Bbhy—20EBEEOLTIITAE
B L mRBRE L OMBBERET0.86. BT 7 —
LADERBEOLUTEZFAEARERREAELD
FRREIE - 072 TH o 72 (M 13.p <0.05). 7z,
o BT ALy — LADERENLTIZ
FHAEEBIIFESET, BIF-REHTLE
T —A0EEEOLTIT T AEBHTFH4E
Tdho7.
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-30 T T T T T
-2.5 15 10 125

0 25 5
HWEF~LOREMIZBTEELIHB MUBE)
r=0.75 R*=057

-30 T T T T T
~25 0 2.5 5 75

. 10
RIS — L0 RIS TIXEDIRE (@)
r=—0.77 R*=058

125

M12 FUEREKSEIZ BT D EEEOMRIT

-20 T T T T T
-25 0 25 ] 15 10 125

HEy—LORRMICSTERELIHBK(E)
r=0.86 R*=074

-20 T T T T T T T T
-1 0 1 2 3 4 5 6 1 8

RS —LOBMMICHTIIEDINAE M @)
r=—072 R*=0.51

M13 BRI BIT B R EE OMEE

3.4 E%®

b — o QFIEME T, FilhEFRE, T
KREELELDF—AIZBWTH, ¥TIE T AEH
MEBRBEELOBEISEVIEOHBEEREITED
Liz(Ei12, K13). FEEC. By —sonk
EETE, FLFEREKSE, RFKEELL0F—
LIBWThH, BTIIEA2HBAKERRGaEL
ORI WEOFBEAEED btz (K12, [K13).
L7250 T ORI THEM Ly — A O3l % |
HEDKER vy TLRVOBFF— LIS TIED
LT EORBEDIREN, FN5ISBEIE % HRE
THETORBIEEIIE VB LEL 5N
FO—F/T, FIEERETIE. Bogaic
W EBL TS — AOEEEOLTIZF SHEKL
FEHTET, B REHT AR - 203
EEOUTIEE 2HERIITFHeEMTH -7
F. RHERETE, Bolsa I3 aBL 7 —
ADEEEOMTITE HIFEHITFH6MT, &
7RI 28T — L 0EEEOMTIEE
AEHBIIFEHABETH o2, 2F D, F—4I
SoT, BREEAIT7OLTIE T 2 FHEBEHI
BRPELDLIE LR

DT EML, FREFELOF—IIE o TR
LEbhWAr—rofilizr RIBTZ&T, £
5 AMEMGETE L R0 L ) ZhRAY L B BRI
NB/BZ LRI ENT

HR1E

AFEDHMIE, HD2EOKEL Y TLRVD
BFNATy MR- LF— L2 WRIT, 1D BRI
M ERES 2 EROME. )M s h-EE
Rizrtd A EE#EORN, DEHS LT —40
HEMEORYEOWRIE, £\ 300FETRE
TAHIET, WEDNAyy P R—-VEEOr—
AMZEET HBIEE SN - WAL, B
HEBETHIETHo7z. RFETES N
B, DToL)ic#donhs,

1) PTS. FG% game. Pts/Possession. Total
Rebound %. Def. Efficiency #5. IIED L — )V
TEBFEr—A0OBKICEIEEEE5R2 D
ERTH 5.
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2)7F—LIZBWTBEETREEEMEIL. DT
DEBNTHA.

A BbT - LoEERE
Offense
PTS >803 %
FG% game >45.2%
Pts/Possession > 0.85
FEF D Def. Efficiency <40.7%
Defense
MFEOPTS <7415
#F D FG% game <43.5%
FF-0) Pts/Possession < 0.77
Def. Efficiency >45.9%
Total Rebound %
Total Rebound % > 52.6%
HF Total Rebound % < 47.4%

B. By —oniiEE
Offense
PTS <7824
FG% game <41.4%
Pts/Possession < 0.77
FAF @ Def. Efficiency > 46.7%
Defense
HFEODOPTS >79.7 5
HFDFG% game >45.8%
3 Pts/Possession > 0.82
Def. Efficiency <42.2%
Total Rebound %
Total Rebound % < 47.6%
FF D Total Rebound % > 52.4%

VEEEELEHN LIS F—AIZBNTIE, &&
I LTS TR 2 EHE R BRESE
EDOMIZERVABEBRESRD b Fo—
T, JREEMIIHLTHETITE 2 TEHEE
B, F—AEBIIBLAERE -

DEoZ ehs, RiFfRTEL L &HEE
X, HAEOKREREFIIBITABRELBRET2
o, BEIIEEL LTEETHALIEAIRES
Nz, 70, FRFROTFT— 2 0RTIZELET
BEAXEZ2 52T, LD RN ETHENGEL
BNBLIELRBENS. O Lhs 5,

BF—hlE, FNENOF—LIZEoTRBEEE
PNLEY—LDEEFERTEHEL, —D2THELD
HEICHSTEEFL(H LIS TEELRV) LS
WCEHBEZED, F— L THATHIZIIEETDH
5, LEERTITLENS.

=

1) ARF%ECid. Newell and Benington \Z#L % E 5
FBAL. [TORDLNIRDFEL EITAZ
ENTELLZLIE, KRS0 75— 212D
ENTELTHAI]1 2N VI ERT
AWTwa.

2)IDF— LGV T ME. EROER, KE.
Ta7xzviaribk, HEDLELNRNLON
ATy PR=VF—-LBFERALTHAE, VT
VYA LERFEHFRO/NS—VFLara—¥
VI ITHAL EHIZ, DEEON Y T L
NVIZET A, ZEBR. 7120 KEL
EDF LRIV T FEFEHLTHWAI L
id, BREMDY, ZOFRENGEH I AT
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