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Notational analysis of women’s singles competitive
performances in the Four Grand Slam
Tournaments in 2007

Graduate: Shen-Chi Lo
Adviser: Chou-Mou Won
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Abstract

This study focused on women’s singles players in the four majors to find out their
difference in the number of strokes and the-influence of time factors. Besides, the
effects of court surfaces and each stroke types on both victorious and defeated players
were also analyzed to establish a winning rate prediction formula. Notational analysis
was adopted. Video recordings of the top eight women's singles players in the four
majors in 2007 were collected and analyzed. Court surface (Australian Open,
Roland-Garros [French Open], Wimbledon, and the US Open) and competitive result
(victory, defeat) were designed as independent variables. Competitive modes (average
strokes per game, paragraph distribution of numbers of strokes, average rally time per
game, striking direction, placement, and striking pattern), stroke effect (effects of the
first eight strokes, including service, service return, and rally), and scoring patterns
(scoring at ace, kill a service, approach, baseline return, double faults of the opponent)
were used as dependent variables. The collected data were processed using independent
sample one-way ANOVA, chi-square test of homogeneity, independent sample two-way
ANOVA, and multiple regression analysis with the level of significance (a) set as .05.
The results of this study were as follows. (1) The major difference among the women’s
singles players in the four majors lay in paragraph distribution of number of strokes,
rally time per game, striking direction, ball placement, and striking patterns. (2) No
interactive relationship was found between stroke effects and court surfaces or

competitive results. The winning players presented better effects of the first six strokes,

I



including service and service return, than the defeated ones. Different court surfaces
would not influence stroke effects. (3) No interaction relationship between scoring
patterns and court surfaces or competitive results. The main difference between
victorious and defeated players in the four majors lay in scoring at service, service
return, approach, and baseline. The main difference among different court surfaces lay
in scoring at service, service return, and double faults of the opponent. (4) The
standardized regression equations for predicting the wining rate for women’s singles in
the four majors were: the winning rate in the Australian Open = [-.49 X the effect of the
seventh stroke + .46 x the effect of the third stroke]; the winning rate in the French
Open = [.47 x the effect of the fifth stroke + .48 X the effect of the fourth stroke + .29 x
the effect of the first stroke + .28 X the effect of the sixth stroke]; the winning rate in the
Wimbledon = [.46 x the effect of the sixth stroke + .31 X the effect of the third stroke
+ .34 x the effect of the second stroke + .29 X the effect of the fifth stroke]; the winning
rate in the US Open = [.38 X the effect of the sixth stroke + .33 x the effect of the third
stroke]. Finally, based on the research findings, suggestions were proposed as a

reference for tennis training and future studies.

Key words: tennis, The Four Grand Slam Tournaments (The Four Majors), competitive

performance, notational analysis
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= HEEE M (EHES )
- Vaidisova VS Srebotnik 2:0 (6:4 ><><><) Vaidisova
o ) S. Williams VS Peer 2:1 (3:6 6:2 8:6) S.Williams
A 5g -3 Sharapova VS Chakvetadze 2:0 (7:6 7:5) Sharapova
N 5g -4 Clijsters VS Hingis 2:1 (3:6 6:4 6:3) Clijsters
7 -1 S. Williams VS Vaidisova 2:0 (7:6 6:4) S. Williams
P ) Sharapova VS Clijsters 2:0 (6:4 6:2) Sharapova
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A Bg -] Ivanovic VS Kuznetsova 2:1 (6:0 3:6 6:1) Ivanovic
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N g -1 Henin VS S. Williams 2:0 (7:6 6:1) Henin
N 58 -2 V. Williams VS Jankovic 2:1 (4:6 6:1 7:6)V. Williams
7 -1 Kuznetsova VS Chakvetadze 2:1 (3:6 6:1 6:1)Kuznetsova
P ) Henin VS V. Williams 2:0 (7:6 6:4) Henin
A F Henin VS Kuznetsova 2:0 (6:1 6:3) Henin

TRk AT H A PR dp g ek o xR T R AR

R TP B RRF AT

IR

Ay
i

R
AL (4o 3-1) -

S5.%kjEeLs »#
6.F kA2 A F

[ 1.5 w & T 35ip 8
wp AP BB AF

b 3.5 w & T sop hEpk
- 4R 2 A

ERR U 5

R R RS E R

1.3 sk % 5.5 7 fprck e
— 3t DEFHE 6.5 2 darck . §
3% % 3% = dprxsk 1% - dprnk Bk
4.5 mdp2ck 8% Mdprnk ¥
13 sk E A S g EEE L
2EFIRE A
@ A SRR
L] - 3.5 F A
VE | | apagsms

B 3-1 75 %W
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AT AP FE FEERS (v AR v Sdpdc Y
Frk e s BB FRAILE ) Froek @ A 318 0 TRACT
-~ dpEE RFEE TR

B3R AR AT F v £ T g efe® v £ T b gmph

Bow & LAp S R R shdp s sk =2 (B ) - E PISRfg 5

~.

~

SEEE R RERER ARBRFFE SR (BL)
- B FEE e
(=) 5w g2l
ARG FRES SRR AR E R ﬁi"ﬁi MR B T
& w LTl o
(=) 2 P ERPBEEFLT
O’Donoghue £ Ingram (2001) 87 3 ¢ #-e3f (8 4 A f &
¥ % service points (0~2 44 ) v non service points (3 4= 3 37 14
I o HE A (1998) RPRIIIRITT L2 FaRip Bt 2
By BE v EFRAp RS LFREF v e pEE (1~44p ) 5=
B R B (5~1240)~ S4pEiE (13~20 44) fode S 4p £
F(21dp P ) E e BERE AT BB AT 2 H 0K
feriig e (1) 1~2 dp2 FHRFEE (2) 34 fp2 F /P e
FRFEE (3) 582 (4) 94 () vt 2 5
REEdse BT o
(Z) B w & TiapEpr il
o @&#frgfﬁﬁﬁ”f MRY EHT L AW & TR ERET o
=~ PgTE
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LR fpE L g diskanig A5 d PP @
(1) shd g afagd+#%% (DC) & 24#%% (AD) fiTf
MEEOMRLIZF L

i
(2) Pat FadRwRy ReEE A 4o
() PR Fhzed R LR (TE) § RigF»? R
23k L BF ek L G2 BEET LWL FL (Ace ik i®
124 B AEE-24 - A REFOAL )
(=) B#®
LEFHAL I E S RF AR BRI - ¢ 5
(1) & &t gz (forehand top spin) : 45 & 31T & 4845 4p = ] - 3%
dpd T P IEFE BB R AL % b w il IR 2 o
(2) ¥ &t *gzk(backhand top spin) * 45 = F 1T ¥ R 21453 ] > 3k
pd T FATFEREEIRM BRI A L v b oo g B IR 2 o
(3) & #+ 7 gz (forehand back spin) : 45 & 31T & 4 4F3p = ] - 3%
dpd e TIHFE BB RRA L 5T B 2 IR o
(4) » % 7™ % zk(backhand back spin) : i ERE U L R
Hipd oo TAHF BN RIRE A T w8 ¥ ok
i+ o
(5) # fb 3% (defensive lab) : :}fqﬁflﬂi B8 A enzk i g s 79
BiB e d % a2 ki o
(6) “& i 3 (drop shot) : 43 7k | #+4F 1 chrk 11 i B 6
A B ok
2EFREE AT UAR BRI PR A 2 O A S P
2 A BRSO ol (3-2)o
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e
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o I
1 1 .

Ik R #am AR

Bl 3-2 prfiad k=g % RF
TR kR 3l p Taylor & Hughes(1998),p.261

3EFRELAFTREFREFLERL, G EF 2B+
;li—ﬂfr' X B RE o 4B (3-3)e

| T

Bl 3-3 IR 424 1k % BL T 3 B
ALk R ¢ 31 p Taylor & Hughes(1998),p.261

SAH IR 5 R ER G 5 0 R %3 Hong &
&

Tong (2000) 2. A 4F= 5% » 4 A X E Afrst & = BEFH > 5 o
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SEFHTE 1A LT BREDAGES T 0 LR B2 HT

ek (3-2):

3 32 BF ok amEe w4

e | ogwmp | SRR 5k s 3 =
" . . =k . .
-4 | IR E B FIRBFHEIA(A -
$-4p | WA FIR Py F 7% R w4 (Ace) 2
R oo | BB IR EFREFIRSEFELS(F S
= IR A W IR ) ) +
P RERETER | iges | pemfiesim 2
IR FHAE Ay = PFIRSEHAS
=4 | HHR Faisfr |2 ¥ ERBEFHRE - 4 -1
(k= 3p)F k45
% I BERE A e pF IR
Fuodn | BETRE FiELs | SedpfFrpERgi=- 4 +1
(% I 4p)Fp 4%
I . FIR P = A IR B e kv Fpar
i “BAR | Apur(EIHEEr) | O

(Z)hkw &k gz Bk 6 B RE Rv FRAR -

LEFRA G R Fsk2 B2~ P L dpcnF A4

(1) & + } *gzk(forehand top spin) : in AT LR L R kdn
BT e T BRI R A S 5 b o0 g IRE o

(2) F & 1 *gzf(backhand top spin) : 4 & 31T £ R 24540 ] - 3 4
d T FICEF AR R4 4 e b e widg B okE o

(3) i # T *z 7§ (forehand back spin) : in ARATE ML R sk
d b THFBEERE RIRA L v T e S R o

(4) & + 7 *gzf(backhand back spin) : #p R SRR e U I
hipd o THEBERM RIEA 2 T w1 E
S

(5) B F(volley) : p F | AF AT R e FehT B Fif o

(6) % B zk(overhead) : 4p Fxf A J B *TEE 0=} » iR PE-iE R 3
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i B E AT 2 Bk .

(7) % fo 3k (defensive lab) : 5 F 3k {78 I} chzp g ch il 7R R
W T w2 B o

(8) “&fh 3k(drop shot) * dp F 2k f 78 N ehzp MR M ehg RiE R
S w2 FakiE .

4e@ (3-4) -
| ®
8 I
6
2 4
1 3
5
1 I
| 7 | o T
T e s 4

Bl 3-4 sk Fp =¥ T & B
FAL kiR © i p Taylor & Hughes(1998),p 261

3.%&#%%:j‘lﬂij§‘§;t(p%£%ﬂ 4 {8 H~ 3 lvig"‘r"i"i’g"‘ff' z
THEr B RS (P H SRR EF BRI ) Rl
(3-3) °
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T4t kiR ¢ 3l p Taylor & Hughes(1998),p.261

4B R I FRIRF L ER S e o AT S
Hong £ Tong (2000) 2. A #F> X » & A &£ B M fc¥t 4 = ¥ 1¢
5 4 o

SEI Sk tdpF - BRI 625 [ B R A2 0 ok

$ oA AT BEBTAUBI TS L E R N T EREE B HR

e
(ME&S5 P FENRSR - A- PRI S sk B2 A
QF a7 ZipFkz - pF RS Az

Eal SRR oL S A

(G)- A& ZApF > B O EFFRed (F)
doom0oA .
OHF FAF TR - hHEIFNRER > S qpp 2

Eazk o Bl A oo

P)EHAFZpFRE L 708 B24 o
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A e MESHET REBFE® -

¥z& F3pil
AFF AR e
- R HETARE D RY (BE)
SESTAREZr A R OB FL T Hy i R
= ~ kAR % (2 DVD E4- R ) ~ PowerDVD it %8 — 35 2 B2

« ASUS A3500G 35415 %a— = » M 3 SPSS 12.0 # 352 0 48

'\

RIS YN L
= ~ SPSS 12.0 43k B 3435 4 7 & bk 4 5

kg AFY 2 B o i * SPSS 12.0 S Bk sk H
At edrd (drdk 3-3) EHHEFHREY ¢ FRFHT  FER
(FskRskdpfishpemAcy ) R AR (e~ % - < Epp

R R e RS R A RPER F EBRET OERT ) S B

PEBEFAX ~EL acES b Al BdpEc - WA S FIRA

T FIRSEE  FHALE B HER Pk B E - Bk
A~ ok B EE 2k 2k (FeE) =4
A ~=Zdprek s pER e pRE e dp il e AR s w4
P s m . ERELERN R o
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B 1 2 3 4 5 6

53



%34 () #REFRFREND A
(T )E# %%
e = nls Tk Ly 1 _gr 2 LN el 2k [ ea
5 F rEIR | W PR E R i % T Py g
g 1 2 3 4 5
(= )3 % 8
Ll LS| 2 | LmH | ZaH | A E | B IR
B 1 2 3 4 5 6 7
(¥
o + 18 e 2, T <, 2 L w _é,%% 3.1§
il 3 3 3 3 el ek 4 4 oh
EL 1 2 3 4 5 6 7 3
(M) F kA
e JES e [ ‘ . = P
R g | | g tp T =¥ rilgi "ig’ ﬁ:]%
5L 1 2 3 4 5 6 7 3
(4 )F sk
X B REIR PaETE | - AL AR E R U= X
‘ 7 S 438
L 1 2 3 4 5
(HFRFE
Gl LS| ZEE | L | 2 | AREF | B AR
EL 1 2 3 4 5 6 7
e & FEy AR
AP TARERE A S BHB I F LI FTRORE S S FE

FREZRX o B T RigE

f—?

‘
-~

"“%?%%@

2007 &R e 2R F 2 RER B FET N

%H&%W%ﬁaw%ﬁ

A TRER IR EE R B

2
-~

’\‘ mﬁk'fr’ ‘e 4k o

*EEE

| * B TG T > HT FL

o

WAL © ~ESPN #rdf2 & 3 H473f P J&0 A~ I - F et f o2 7 o

PN R R

¥

7~

2+ 28 64 45 587 B o

54




(

SER R E ITE

() = BARFR

|~

Fﬂ@
i\g
J
it
(w

BRI R P FE AN
BB 2 x AL I EFRETRE bR SRR

> wEdr s DVD o 1l s frpEie r o

o) A5 e gk KLl 11 B % SPSS12.0 St iR 0 4k

7o 2 RerpH AR A4 ko F R R R 2 2006 £ £

BB FY ol F@eimihes SR REgn

i

A o
ST

4‘;5}

7

(C)BRERVR: AFLIFETE AT - i) B L £t

FriEE Rl o et B 32 2006 &£ F R o B % 73 wH ;j:f;‘i_%
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FRBp T RpeRE i FiRies driesd 2P
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TEEF AR #)]X100% 3+ 8 L EER i R A8 7 12 2006
EEWROBRFIHARS - HLv0Pr o RES CEERR AL
I MG 2 R PR - Rz £ s ik 903 (p<.05)
» iE 7).85 b e
(Z) BREAP GARE D - BREJ SRR ORFP T ES
PRl YT RS- R B ida
REBTHEFRATRIL 27 R R - CREBER L0 H

AR IE PR - K2 254 % 5 .962 (p<.05)> i 7].85

PN LY R
BB RUPTEFRFE P OB A RA

Sehph FUAALE L E SRR FFRFFTRE RFT L8R

v

Pite o TR AL 2P eh BT TR L -

¥I8& FTHREENFLH
A7 % SPSS for Window 12.0 33t 2 e B8 (7 33 2 470 38
7 e R Y B ST AR AR KR (o) ¥R 05
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() PR T % FALAST ¢ A7 § 12 Power DVD a3 2 » 1§y
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roaf r(BAAX0+ERF ) — (B4 x60+B 44 ) & F
LR FpERE o B3 I'_TransformJ—>'_ComputeJ—>r§i%J% N
P AP ERE ey £ R o
(=) dpBc~ A EFTHEIL B FER I H 5 % - dp
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T 2.3~4 4 THEBRE R EFFEY ) 3.5~84 TAREFEE 494
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O (3) IR 4s0

(Z) HPpFEH W F TR T BTSN ER o kR B
EINE:E> AR R g 355 O =X 3 £ O I SR I ML A N S DR
FAR R Ry s Ak~ FERE TR 2R84 SPSS
RO LA A A T EHEE IR T A LA YD
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(2) Frfreh TR AL Brw EedrTRER N EERER R
F - FERS S (I IR ) AR R AR (E £
FiERas - AR - FRAF EHAF) TEFEEER
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1.i8 % SPSS12.0 A 1745 4 (A ¥ ofs bz >3t &) ME
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343 FH PRI EE 2 RESF(ES F )RR
Frh @ o i B KE -
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Fri BRI
AERBFAL PO A G FREFFTHEPEREFE D F
—E AR TR L RRES AR L LR F D8
PRS2 RFLE GB% - Tr) 5 eE S Frock
LB FZEEARHTRRSEE 2 RESE (B - ) A5
RHELEAYPEDLE F e LA R HTRBMEEERE AT
BRAE S ehfEPE S 2 SR 2 -
F-8 ARHFRRIE LI RRFIRFHALLE
AFRERFAY D - 2B A BN IFE A B Rk
o A3 eREL A FRPEEIFETFFZF I ALE - cAw £ T
EE LT 2 A R ERPpEEE LSS =2 s Ew &
TR ERERF LT e s AR BRI 2 A F LY T s IR
TR F LT 2 s FERA AL F e T o
-~ ¥kl A4
2 4-1-1 G s pFuEmpEs v & Frpdplich AR
2o RMWEROBFE Y L TEOF kil 4745184 F R OE
FAw & ToFpipdes 5075184 B F gk o B A w £ T 0F
gl s 4724147 F WP OB FE v £ T 5F k3 # 4.80+1.49 >

ERoBRFCERFRATFR I EIEC B ORFE -
£ 4-1-1 AR FLRcERFS v E R AT HEE L
S B TioE(Ep) HEZL Bl E kX E

P RN % 150 4.74 1.84 1.75 14
e I % 124 5.17 1.84 2.2 11.25
oA A % 150 4.72 1.47 2.25 9.5
FRR % 163 4.80 1.49 1.67 9.25
N L 587 4.84 1.66 1.67 14
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% 4-1-2 5 7 Pﬁ%ﬁélﬁ%ﬁew—& g ﬁ%ﬁ ol 5 U A
Lo R RS EFEL 212p>050 X 5 EBR O BEH BT -]
AR TS E B & TOF g Eh L R ERFRE ATk

HEpesRoR sy e FppleRg e ¢ e F

AEFIRFLR -
2412 2 el HRES v S F R EE R B TR A

2R KR s 1 pd R =3 F #& 2 REE
KR 17.39 3 5.80 2.12 097
& p 1596.72 583 2.74
Bfe 1614.11 586
*p<.05

Brody (1987)# 5| © %'~ B3k p S 3pHs ¥ sfdepr > H oL TiF B

1

E=1)
R

b o m R A e B R AR TR

Y

¥EFEFE LG I (v
#ic (Coefficient of Restitution) fr /&34 #c (Coefficient of Friction)
PRI L G A AR 0 Tk AL G ROURE BikenTk
Bt 0 bR BBtz B BRI { B AR Bk
GBcenzk B g MM IR AR GBIk B B {8 o Vergauwen,
5

‘If

Spaepen, Lefevre, & Hespel (1998)+ :}fﬂ IR L CDU A 2 % A 1 E
B FRORFE AWHBoR T OB R B IR 2R

SR HE R bR e SRR TRl R ot e =

=k

PR BRI HEFRFOARRE DY L RfE - w LR F

AR LR BRARES v £ S OR RS 51T 40 Bt
BEERARF RN SR FRTARFOL ALY F L
-g:91\31’3%:‘:‘”54‘\‘51';.%1,btiﬁx-f?.ﬁmlgz,i%#g_iéo#%{gﬁ

61



B OR Fe L IREEF o Fr ROy RN - 3R F 0 A
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FLTHRP s BFARE (344) | 0 b8 265%; Bt 5%
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#oL TAREEEE (5~84p) | b 29.8%05 5 5 H = i T RS
REFEE (3~44p) | o b #en297% 2% L T RFEE (12
$p) o 0 RE238% B is A T A (94 ) o bR
116.7% « BF AR FATELEEA T 0 T (5-84p)
Bd o bR Een302% ; Hx iR THEBFEE (1~24) 4 0 B8 #ceh
2079 B E L THBP S HFEE (3~44p) | 0 b5 #N27.5% 5
B h T 33T (94pm ) oo 8 #1269 - EFR BRI
TG BREAT L TR E (5~84p) | B b o #2969 ; H
ZE THBRFEE (124) 4 > B8 8&D291% s BF 5 THFHEF %
REFEE (3~44p) | 0 BRBen272% s Bt5 5 T i4pEE (94
E) o BB 14,19 o

IR R U BE Ty B G F R 0 i
FREAVREEF 2R RS p<05 ESREBK  BIXH>
BR 12T 2 b e Fipb it il B ERFRE o
PR ERF L SRR OB FERPELE AT LSBT
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LREREN B R AOR R THEREERE IR FURALE
A )5 2.80 40-3.50 0 & $HE 4 Y 1.96 hiR R E 0 A om R DB F AT
B hEE b TR RE R At (325%) MEREROB R

e (23.8%) -
%413 2 o Fult HRFHEEE Y & s AR 4
dp BB
TRE SRR BERT THER aq
B FHERE
(I~24) (B~44) G84p) O#Hpt)

i 333 272 282 138 1025

R A 32.50%  26.50%  27.50%  13.50%  100.00%
DEEREL 2.8 -0.5 -1.7 0.7

i 175 218 219 123 735

ZRRFE A 23.80%  29.70%  29.80%  16.70% 100.00%
DERAL 3.5 157 0.1 2.3

i e 282 262 287 120 951

BAEEORFE FAS 29.70%  27.50%  30.20%  12.60% 100.00%
AEBREL 04 0.3 0.4 -1.5

i 325 289 347 158 1119

FWoRE A 29.00%  25.80%  31.00%  14.10% 100.00%
DEBREL 01 .7 1.2 0.1

¥ 1115 1041 1135 539 3830

e

B A 29.10% 27.20% 29.60% 14.10% 100.00%
Pearson + = £=21.606* df=9 p=.011<.05

*p<.05

William £ Bruce (1983) 4p i g3kt JFendpie * 0 % - 4 2k frdk
%ﬁ&?oin%%%ﬁ%?%@?@%’ﬁW~ﬁ#ﬁﬁiW§
CROBFAETRRFERE R TERY S EYRT A2

BARERT 30% 0 BB R L Bt 32.5% 0 A biEZ B AR

R

b
)
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