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Evaluation System & Technical Characteristics of the NBA Players Based on Factor Analysis
WANG Wentao,ZHANG Jiawan

(School of Computer Software, Tianjin University, Tianjin 300072, China)

Abstract: Based on the technical statistics of the NBA players in the season of 2012-2013, the article tries to
establish an evaluation system of player's performance in competition through the method of factor analysis.
Compared to the traditional efficiency formula, the new system can make distinctive evaluation of the players
of the different playing positions. It can make an inductive analysis of the player's technical characteristics ac-
cording to the evaluation formula. The system may also be used to guide the professional development and
functional orientation of the domestic pro-league players.
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2.1 BAERR

7R 30 LA 2012-2013NBA 28 Z Bk 5 g WF 52 x4, LU
NBA ‘i 5 M3 Bk 5115 4% (B A L Bh o kiR AU B 12 T
ARG NI B, K 1 82 NBA B A4S TL(PG)
3 345 AR B8 1 03 43 7545 (position: 3 {37 &, name ; Bk 51
2K time . 3G EEE] FG. & WAy b R TP, =y Bk b
FOFT . i BRr vh 32 off. 11 L B4R |, deff: 5 37 A, assist:
Bh %, steal ; #6 K , block . 35 I8 , turnover ; 25 3% , foul ; J8 ¥ ,
point. 1543 ) , 240 & 150 44 Bk 51 7E 1 230 3% NBA L 5%
ARG,
2.2 BUFER

B F 43 Tl S FH 2D BOUAS B 7R il i 1 2 48 bl 1A

[ [

| position H name || time: H FG Jl )2 H FT H off || defft " assist H steal H block " turnover H foul || point H
1 PG EEES 332 483 337 888 7 29 96 24 1 22 20 16.6
2 PG BEEARE 211 451 433 795 11 20 32 15 8 19 16 9.0
3 PG PR 332 494 437 922 4 24 68 6 i 26 14 127
4 PG PR AR 225 439 429 667 3 21 40 7 2 1.1 17 59
5 PG DASETE-H D87 259 444 46 89 3 16 37 9 0 17 21 132
6 PG EI S 14.0 416 421 895 3 7 14 4 1 10 9 71
7 PG BRI 381 446 455 807 7 33 66 15 2 31 25 222
8 PG TR 295 450 410 848 2 28 55 7 o 21 16 132
9 PG B EES 33.0 435 305 738 7 23 70 16 4 26 27 14.1
10 PG ERR-DER 128 400 340 500 1 7 21 4 A 11 8 26
11 PG o 343 a3 357 846 G 21 62 23 3 24 21 138
12 |PG A E-TLE 20.7 425 367 847 3 18 32 7 2 15 21 7.7
13 PG et i 353 346 433 350 797 6 40 93 8 q 32 24 141
14 PG B T-E SR 232 a2 3% 546 3 15 21 4 A 12 2.0 6.2
15 PG R 30.0 AT2 364 894 3 24 52 13 0 22 1.7 12.3
16 PG T AL 166 350 395 765 3 11 26 4 0 11 19 56
17 |PG HRE ‘ 326 447 337 785 4 28 61 18 4 29 25 132
18 PG b TR 15.6 2391 390 760 14 13 28 11 3 1.0 1.8 47
19 PG RS 3300 533 379 829 3 27 186 9 A 25 1.4 21.0
20 PG RESEE ‘ 126 550 364 867 3| 11 7 7 A 8 1.0/ 44
2 PG - 303 420 376 900/ 5 18 62 8 3 27 23 118
2 |PG EDRSTHR 204 359 296 667 3 17 48 14 2 18 1.7 3.9
23 PG 555 350 458 371 750 5 22 69 15 1 26 19 16.9

B 1 2012-13 % NBA AL FRHHF ARG
Figurel Average Technical Statistics of the Defenders in 2012-2013 Season of NBA
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RO E AV EIEINE 59 I URANY 1K= NN K= N R =3
HEATIE PRSI, 25 2R 35 7845 FIX (8], U6 B DY 5 43 A ]
AP T Xof 3o BE Bk 3 R0 HEAT 0 S (L3R 1)

x1 RKREFHNKRE
Table [ Factor Analysis of the Players

Yy bATE CLARERAC I KMO #:ll
FIEAY =Nt 0.00 0.838
a1 0.00 0.814
N 0.01 0.831
Kl 0.00 0.820
i 0.00 0.804

3 BESRESW
2 SRR GO A XA S B R UL, XSS
3 5 T BR 5L A A IR G
R 2FERAXF SRR
Table II Symbols in Evaluation Formula

5 F N7 B FBAE X
X1 time i)
X2 FG Peldeh A
X3 TP =4y firrhe
X FT i ERdrehe
Xs off (7L
Xs deff SRR
Xy assist B3
Xs steal b
Xo block e
X0 turnover YN
pent foul JER
X1z point (i

e A K70 B A5 B 5 T Bk 5L ORG99 7 00 4
i I, FAT IR 45 PR A8 B B O 25 BT R, SR 5 a3k
P (F1---F5) , 31X 5 AN (9 07 28 TR AR AR I FRAIG, (5 R
TETTHR A AT IR B FURH R GE 1Y 90%, KBRS 18 1] 5 4
AR T3 AR I 12 TE R GE it 47 09 B 25 5 70 4
B AN T 07 Bk B A AT AG 2 S AR 2% PR T o 1Y
ANTR] SRR L AT TOIA AL B

3.1 RRFEHEAR

Fi.Fo Fs Fo Fs WA FACFERT AR 5 AR F, Xyeeeee
X WERB R E ARG, HTIIIAXTLEL FHEF
XA TR LR RO X RS 50948,
3.1.1 AREL1
2H 4R 5 TR 1545 =0.59F+0.16F,+0.1F;+0.08F,+0.07Fs
F,=0.38X,+0.18X,-0.01X,+0.13X +0.27X+0.36Xs+0.36 X,
+0.31Xg+0.22X¢-0.37X15-0. 27Xy, +0.35X 1,
F,=0.09X,+0.49X,+0.50X+0.44X,0.27X0.02X+0.05X;
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-0.17X;-0.25X3-0.01X4+0.32X;+0.22X,
F;=-0.05X,-0.02X,+0.68X;-0.14X,+0.11X5+0.01X4-0.25X;
+0.04X,+0.63Xs+0.16X45-0.13X,4-0.07 Xy,
F=-0.23X,+0.13X,-0.26X;+0.58X,+0.46X:-0.19X4-0.17X;
+0.28X,+0.26X,+0.13X5+0.29X;-0.09Xy,
F:=-0.09X,+0.57X,-0.08X;-0.61X,+0.29X5+0.01Xs+0.10X;
-0.04Xg+0.05X4-0.09X5+0.42X;-0.07 Xy,

32R#% 4582
A5 TS 154 =0.55F,+0.2F,+0.12F,+0.08F +0.06F;
F.=0.38X,+0.23X,-0.04X+0.06X,+0.21Xs+0.36X¢+0.35X;
+0.33X+0.26Xg-0.35X4-0.28X1,+0.3X 12
F,=0.16X,+0.06X,+0.50X;+0.55X,-0.49X:-0.11X:+0.11X,
-0.16Xg-0.26X-0.12X,-0.04X1,+0. 24Xy,
F,=-0.03X,+0.35X,+0.41X;+0.18X +0.14Xs+0.21X-0.40X;
+0.06X+0.37Xg+0.44X-0.30X,1-0. 19X,
F,=-0.05X,+0.80X,+0.04X5-0.13X,+0.12Xs+0.02X:+0.
08X;-0.03Xg-0.28X4-0.01X;4+0.50X,,+0.01 Xy,
Fs=-0.09X,-0.17X,+0.55X+-0.45X,-0.29X5+0.02Xe+0. 15X,
+0.36Xg+0.32Xy-0.10X,5+0.34X,;-0.06 X,

3.1.3 T8
/N T4 5 43 =0.6F,+0.15F,+0.09F;+0.09F,+0.07F,
F1=0.37X,+0.19X+0.12X4+0.15X,+0.22X:+0.36X+0.34X;
+0.33Xg+0.26X-0.37X15-0.23X,,+0.36 X,
F,=-0.11X,+0.40X,-0.57X-0.26X,+0.50Xs+0.05X-0.14X;
+0.05Xg+0.34X+0.07 X +0.10X,1-0. 15X,
F=-0.13X;+0.45X,-0.21X5+0.79X,-0.13X;-0.09X,-0.02X;
-0.17X4-0.08X4-0.02X+0.17X,,+0. 13Xy,
F,=0.05X,+0.36X,+0.27X:-0.33X,-0.09Xs+0.08X+0.36 X,
-0.14Xg-0.09X+0.01X,5+0. 71X,,+0. 12X,
F.=0.14X,+0.43%,+0.56X+0.01X,+0.39%,-0.11X-0.30X;
-0.05Xg-0.19X¢+0.35X1-0.25X1;-0.03X

3.1.4 X#T4
KT PEAL 15 4% =0.56F+0.16F,+0.12F;+0.08F,+0.08F;
F,=0.39X,+0.18X,+0.02X5+0.07X,+0.30X+0.37X+0.22X;
+0.28X+0.22X4-0.38X,-0.25X,+0.38X,,
F,=0.11X;+0.31X,+0.65X3+0.47X,-0.36X5-0.05X+0.24X;
-0.15Xg+0.02X5-0.03X4+0.22X1;+0. 22X,
F=-0.01X,+0.44X,-0.08X:+0.61X,+0.11X:-0.16X-0.31X;
-0.32X+0.18X¢+0.15X,-0.39X 1, +0.02X,,
F=-0.12X,+0.50X,+0.30X4-0.36X,-0.19Xs-0.16X+0.03X;
+0.06X¢+0.64X-0.02X,5+0.14X,,-0. 12X,
Fs=-0.01X,+0.44X,+0.23X;-0.01X,0.19X5-0.21X+0. 14X,
+0.50X4-0.57X+0.16X1-0.25X1-0. 04X,

3.1.5 ¢4
T TP 4543 =0.59F,+0.14F,+0. 10F,+0.09F,+0.08F,
F,=0.39X,+0.01X,+0.13X4+0.12X,+0.32X+0.37X+0.22X;
+0.34X+0.20X4-0.36X15-0.26X11+0. 36X,
F,=-0.01X,;+0.55X,+0.32X-0.50X,+0.13Xs+0.03X-0.32X;
-0.01Xg+0.41Xs+0.12X,-0.20X1;-0.04 X4,
F=-0.08X,+0.39X,+0.60X3+0.23X,-0.16Xs-0.07Xs+0.06X;
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+0.19X5-0.38X,-0.04X,5+0.40X;,+0.23Xy,
F,=-0.01X;+0.21X,-0.08X;+0.72X,-0.08X;-0.17X¢0.22X;

-0.37Xg+0.42X,-0.05X,0.16X,,+0. 16Xy,
Fs=0.10X,+0.62X,-0.65X;+0.04X,+0.14X:+0.17X.-0.05X;

-0.01X4-0.33Xy+0.02X,+0.09X,+0.12X;,

3.2 HRAKX S

KT Fu Fo Fa Fu Fs MR Z M RAEAR , A R A5 i
JHEA Fy R, R F FF, WARER T &AL BBk 51 i) &2
AR A

321 A% G2

i 41 ZUR TN 7 ks UnT M, Fy M EE 4523 AR B
T A Wy O 7 AR e ), RIS iy Re vk N, i R (e
HERF BT & 5 AR | B 22 HE 44 RERT, 1T 3 2K 51 A0
BRI AT, JE TRt 1 F, R E A
i R = i b R B T U I B DR R T
Pk, R (LR TR L A T BRSO 4% ST, X = A
BRI iy AR L, R TG R T

Hy B RN DI 7 4 AT 23 Sy 4 R R AN B S R Wi
Y bR E RETAE ST , t R Rk NBA T KT 1l
e & DR, B AR A A BT BE )y . L 75 1 Ty 2 %
SR ZRAE T Hh B o 5 rp R B0 A B ORR, B
TERT~Y A — 2 13 g

32245 B 2

Hi A A R AT A Fy I T A0 Bh I 46
W, AR ER 520 Tl ) S B AR P A A g 9 < 5 — 3
St W B B ol Py (B TR B L T A R
A, 5% 3 25K B A A0 8 LU e, HLALZURE D Hh (8, 18
5 AN B AR B A5 40 05 10, () i HAR W RE |, J@ Tk R
Bl <3 I B9 R T 00 Fy ORI B A b RO = 2 b
R T AT R, B DR A B T O R B R
{EHE P AT HEA SERT RO AN Z BELE W8 T 29 i i R Y
BT R TR,

LR 5 o TR 2 B I 3R AE T P 4R
1R R A5 () I3 AT LA o 5 TR ER AL 4, By < i AT L
S 4 DA BT ST (9 5 — 10 5k e, AT AR IR BEAT 4 18T, 3 i 4y
B L, BRI R RE Y 4 BT R DU By Fe i, 2
BT A T TR 7 TR A RE R Bk B, T
HAT LA A 15 03 T2 6] i SRR A SR AR ] A, i
A —

3.2.3 A8

(SERAN K275 B a3 v WIS S 11 S R = 7 N %O
B AEWT, A Re A T, (R BN B AR e ZH S BN
BB A e, H FL (AR AR 2R S AR IR
BRI BRI RS FERT, WX LALER B2 B B
T AR W St B R B AT 5 F2 b v o
HhOHIT AR S0 JE T U N L XS Bk B e 2y
HENE, th F2 (B R AT RS 5T A AL SRR SR AR
B U AR R A FLXAE I BR B, 0 3 A1 BR B AEAS H A BREA
SRR AT NI, At B i H Y AT B /DN I N AL B

Sport Science Research

e, LN T AR 22 R e SR ER R AR W AR BR A
A HRORCHI B

Fhy b FT RN R Y 2 BRI D R AE T R B A
e, B —2E BN 1, BENBESD

3.2.4 kT4

PR 32 kAT Fy I T84 IR, (A8
HH K T A R R ) RV ISR A BE )t R (SRR T
MR B2 BRMEE AT AR HEZ SR, X 3 A7k B 75
3 8 MR o X A A =, ACE A5 40 RE )RR AR
ERAOORA T S F, iR E R E arh . = b S iy
B JE TR RN LR RSBk G H S AE T ERE N =34k
B 2, B A s B RE 1, F, (EHERE RT 1 HE
ST A AL 2 A s A S SR D X R Y
BR B, 3X 3 Bk 5 AR L4 Hh e i sR B RE g, iT DA ke
NN RLIFAS ], B 24 A B T K R A R AR Y s
B H U SR T K T A AR A R ER RO R AR TR
PEFE A, H IR R AT Y B T B

S5 S 5 BN 1 = DR - eI S o e i B =
Xt 4 A B ), DA B b B P S N R

3.2.5 #4

Hi P N 7k s Cnl A Fy N T4 20 AR, (R
FEERY RO RE AR I EE AR A RE T, K RO AT B AR ]
Hi Fo {ECHEPY AT AR 1 AR T8 | L3RS HEA SR, X 3
FEBR B3 B3 5 15 70 R 3 AR R B0, R B 6 B A
AE T AT BEAR ER A DR AP A 5 F P B SRR, A A
B BRI, B T ML B~y B 4R X SRR 51 I
N FEBFEBONL, B LA FEANEBR 51 i b A 85w, i HL At
ITH 5 i Sk A L3, mT LUAE N 3 b 4 e Jm — i
S Wit | A 0 e MR 0 2 0 T Y R T, (ELiX 2 R B R B
KRS, KIREEZ, iy (ELHERR R R 4% HE T 6 R AE
W PERLSAE AAAE X 3 ALBR GUER L A (0 0 55 1H BE
I3, AT RAAREE By o AV JE A 35y T = A0 IXC, o B e i 25k R
TGN Z B L A 5 RS BORSFP IET

Hy R P Y 2 B N R AE T« AR o RS
AR R, LA (i N A ) D RS IR BE T

33 BES5HEA

i R AT FR AT AT DA 2 A Bk R B B R R
AR LA EE S

R 1. AhRER B A fEfL

T LUR T A3 55 Dk /AT Ee , HH AR
SRE AR, RETCREST , BRI IS B AEN L ZUBRON 1R 51
W 51T A o B Y TR R L R S R X 4 T Y BR
51, PR AR 8 BRI 2 3R 5 1) B SRORE XA v T I B A
Tigeek Bt B AR,

2. 5k R Ihfigfk

AN E BRI B T 2R R ek 2N, T
— S R A D) B BR 5T, b AnSh 2R A R TR B ER 5L 7R
2y | v w AR, ARG T B R S  A
LRI S | PR S PR S AR 35 IR R R A = AP IX i
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Hat 3. AN BR L E O Ak
ARAHNEER By, T HR /N B 20 7R A — BB Y 2R i AU 5
T F AN AR | 350 R 2 56 B T AR Bk AL A M0y | 22 AR Je th
WHEBKIES SNERRT

MR LR BR BY, AN/ KA MR % 5 7 2 TR
WA T AL | B R A A SR A A i R I i Re O i
TR T 32 5 i i g SN 2R ER B, T A S AAN AR IR 34T .

L L TR RAIT LAE A LU T 8505 P /N
SRy R Bk B R IZTE 3 b R R O B 412U R
FRBE 1, [) S8 [ S P 326 T LA 2ot s DB A0 R 6 = 1) 2 24
T ZE M NBA ) TH G MR Bk 5y A A B e 4, WA BR A 1Y
FE IR,

T KT R PP 1 O PR R B, AN 8 A ot v il i
Yo W R IS4 e i HL7E B SF B AR A 35 0 A A ek
X HAT AR B R U ) FGE IR T i e — R4y
RSN LI AR R i, o) — TR N Bk A fb, B
AR BR 5L TR O

B 25 A2 R B3 Y 4 T A R PN R R B3GRk
A LUF 4 NBA K I B # 2 o iR e b AOr & i
A2 o T TR BRI R AP A Xt s v
R i 22 A BR AR B — R DU/ (— AN IR USSR 2 ) 1Y
PR 4 TR T 2

JEA R L, AR RE SO X F AR — | 4T Y Bk 5
AIEARZ , LA TR, 36 A 41 2005 A R 45 1, 41
ZURe ) RIB SFRE AR SS  BR, 7E A TR A R 3
PP, FATAT UM % NBA BK 51 4R 5, Z 2R FRER DL
FR A, SNZER 0L AL SRR T AN <P RE T, T P £k
Bk 5N 12 B — o 1 PO B R B AR ) B SR B T 2R
A2 e, 8 R BR A PR B AR S g
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