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A statistical definition of “home advantage”

Osamu Aoyagi

Abstract

In sports such as soccer, baseball, basketball, and hockey, which are played either at home or away, it is thought that play-
ing games on the “home field” confers an advantage, referred to as “home (field) advantage” (HA). To elucidate the statis-
tical validity of this perceived advantage, we must first define HA. HA has traditionally been defined as a more than 50%
probability of winning home games. However, although this definition is useful in determining whether the concept of HA is
applicable to a whole league of teams, it cannot be applied to an individual team or a specific combination of teams. Thus, vari-
ous statistical definitions have been devised by many researchers. This study reviews HA studies and classifies the various
statistical definitions of HA by their aims.

Measurement is considered from the standpoint of winning ratio and goal/score difference. Statistical tests are based on
the hypothesis that a population winning ratio of 50% or a population goal/score difference of 0 can be used to find a whole-
game HA corresponding to the two measurements. Furthermore, as the concept of HA includes a disadvantage for away
games, losses at away games in addition to wins at home games need to be considered. Statistical measurements should
therefore include an odds ratio.

Because HA is influenced by team strength, a paired comparison method should be used to develop a scale that removes
the variable of team strength. Scheffé’s method can be used for goal/score difference and Bradley and Terry’s method can be
expanded to determine a winning ratio. However, as the paired comparison was developed for psychological experiments, and
it assumes the comparison numbers to be equal, this method cannot be used for an unequal-game-number system, such as that
used in the second division in Japanese Soccer League.

To define HA in an unequal-game-number system, a general linear model is needed. Because the paired comparison can
be formulated using a design matrix with 0, 1, and -1, the paired comparison method can be included in the general linear
model. When using the goal/score difference as the dependent variable, the general linear model can be used directly. In the
case of Thurstone’s or Bradley and Terry’s method, HA can be expressed using probit or logit transformation for the depend-
ent variable, which is referred to as the generalized linear model.

In conclusion, a review of various statistical definitions in HA studies leads us to recommend using a generalized linear

model to statistically define HA because of its comprehensive nature.

Key words: travel, audience, learning, rules, referee

Faculty of Sports and Health Science, Fukuoka University, 8-19-1 Nanakuma, Jonan-ku, Fukuoka 814-0180
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tage; Irving and Goldstein, 1990; Edward, 1979) 1 &
Eha, Bl 9 H—DT—L FH v 7S TIE19304
DELEY VT T 4 KED H20064EDH18M F 1 VK&
T, HEEORIET 2 KEEICH 5 EAER L/-Dix16
HHY, 209 HEMEII 6 BOBERERBRLTW5,
FISME1958EDE 6 MR Y = —F° VK& L2002 E D17
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RREGH TR —L LTI 24 ZFTTHHTE0H
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DL BBRIIT Y A —IHESR TV A DI TIdR
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Comparison of physical characteristics between current (RS:X) and
former (Mistral One Design) Olympic class windsurfers in Japan
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Koichi Chiashi*’, Mikihiro Miyano®’and Masayoshi Yamamoto®’

Abstract

The aim of this study was to assess the body size and physical fitness between Japanese windsurfers in current (RS:X)

and former (Mistral) Olympic class, by comparing their body type, muscle strength and aerobic fitness. As results, the

maximum oxygen uptake (\./Om) per body weight was significantly lower in the athletes of RS:X class than those of the

Mistral class. This difference identified in this study might be resulted from the difference in time spent for pumping in each

class (RS:X and Mistral) due to the difference in its board shape and sail size. There was, however, no significant difference

in the other physical fitness parameters between RS:X and Mistral. It might be explained that physical adaptation to the
different motion demands of RS:X and Mistral might be currently insufficient.

Key word: windsurfing, physical characteristics
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(BT, RS: X&) ICEBEESh/e I AT HE RS:X
BOKEREELLLTE, A VAREBFOEET
I AT VB S22%PK (BR74m vs. F8.5n,
B795m). F— FOREEN30%M/~ (X :3.70m vs.
2.86m). L UMED32%ILK (& © 63cm vs. 93cm) »F
BYohb, COX) REMERICL-T, F-FPt
AN DOBRVERR R, BIEICLEE ShBBHHEED
WTFNRL BT A LNTFRENS,

T4 =74 YOE, EDOL ) RARIZBNWT
bEANERE, R—FICHENES XD/ EX TS
EDSFFT IR T3, Zhidfhot—1) » 7fiHICHN
BREEEWR D, NV E Y VIEDOBBRIEI 2D
Evye FlZIE. Guevel et al. (1999) X, L—AHoiE
BYSRBE 2 ARIC L > TFHMB L T 525, RNV EVTH)
EHFFMT SNV — VT CiE. BE~NOYEIZBW TR
B0 (HRw) D824%56%. F7:BT~OMWET
1388.0£3.1%ThH - 7= L G L TWwb, % 7: Castagna
et al. (2007, 2008) iX. A VARDIEKRIZE->TL—
R O B BE AR KRR (VOumar) DB0% L L
WKHEDRLLEHIC, ZRIECIE LNV E Y FHF L LE
L3N EHEL TS, Chamari et al. (2003) 3.
BEBRE PRSI BITEY 1 Y V=74 VB FOS
7A=Y AL, BV OB EERTE ZRIVEE
THhobEHEL TS,

CDEHICT4 Y FF—T 4 ViE, 8T A=<V AD
RIEBIZE o TRAVWHEBALARUVDBLETH S, -T2
A b7 IR RS: X ZOYFHBEF O G EMEE L U4
FWET B LiX, BHEHSEORER, T ER
LbL—ory7uy 5 20MEILL > THRETH 5,
AEHNEFZzHRELCETHEELLT, FRED
(2007) 2, IR M INBRO—FBEHBEOEIFHEIICD
WTHEL TS, B3, (2003) RhHEH»
(2004) 1. A FIAVBOF Y aFNF—ABFIIH
LT, ZOEHEEZ L LICERLABEHEINL —=0 7
DHPIZOVTHEL TV S, DO EHIZEANICBITS
IRAMIABEDO Ly FLRVOBFIZHT 2HRIZRS
N5, REXBRICHTHAMEIDT»L2fTbhTw
72\ (Castagna et al., 2007, 2008),

Z 2 TABETIE, BENDHKIZHIT D RS:X BOE
FRBRFLHRELT, BE SEER. Hhitagol
AN B L UCFBREREERNICOVTOWEEZIT>
720 LT, FRIZA (2007) AL LA2—if 3
AMINVEBRFOTF—FEHBETHILIZE ST, 20
RRENSES LUt EHOMCTAI LR B
L7

I.% &

1. MR

FHEEIZ. 2006 —2008EBEIC BT B AARANOES L7 4
YFH—T7 14 Y RSEXBBBES BTHole BFOW
FL~Aniz, BEt—1 » 7illadss LBt
EREILEECENIBIL My 7LRVOEFTHo
2o RRFIZEH SN LD, AWEOAM, HFEBLY
ZhicHE) a2 B L. AWRCBNT2REZH
720 BABEE, BRAFRKEORAFENERZD
RKEEBTEmL,

FoBoONBE LT, FRIEAD (2007) H5LLnTHE
L 722002 - 2005612 BT 5 I R b I VBB FibieE
BECHZHV, 2BMEICHELTRLTWET
18 Thotzo COREFIFEEREAFY Yy 2 HEHET
bh, EERFOPTROIBVUHEH LAV TH o7,

2. MFEHE LREHE

1) FREL Sk

BRIz, MY EARE (Combi #8) #AWTit
WL oy ZREBRXOEIEDINEEE (Bod Pod
MAB-1000. Measurement Instrument #13¢) % BT,
i, HEGE, REVREZNE L, S 5ICHRE
DHEESB L TERED HEEIER (Body Mass Index -
BMI) #HM L7,

2) BAh. BIFAH. BHER

BHBLUEHHE, ThERBHGFLEEHBDE (»
FTROLTHBE TR 2HVTHELR. wihd
JMaYESER. TOBREEET— L LTHRALZ. B
g/ 37 —ix, BWiE 7 —fllEd (7407 L Z3500,
Combi #8) ZHWTIHSEHIEL. D) bR
ALz, BfFEAINL. 3080 M Lk Lg% 2
[TV, BWHOMERA L7z MG >w»Tid, il
WEHREE (R TR 2V 3mofllEZ T,
209 bOEBMHE W, LBRMHEADIZOVTIE,
HREEEOFHEN 7 A MIESWTHIE TR o7
3) AEFEMIEREED

O—4 7TV ITA—%— (Conceptl. Concept £l
) 2ACTEZEEEDHANRBRZ TV, BB
(VEms)+ VO HRuu M1 L 7o MBIz m—4 > 7
INTA—=F—ZFWE8BHBE Y1 F—T7 1 212
BOWTRLABRENMFEXENZERSNBERETH S/
YEYTEMEN T —A Y VEMEICEBLTB ). KT
% (B34, 2003 ; FRIEA. 2007) THHVHRT
WAHDTHbD.

B AL EITHIZE L A, 100W 2 & IHIZ50W 370
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iz, BAMICBT HEHMREIZ 2 5ME L. 201
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FHREICED T THREL TITh -7,
MEBRPROMEIX, ¥7FANy FHEIZED, 24
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AAHARX—%— (DC-5C, abJll#tB) (2X hatht L., #
FHRAGR 2 500 L 72 O3a%ud. #4FRL.CI0EE (RS400,
Polar #t ) % Hjv>-CHllBhrp 5 B & liBem il L.
EFRBICEL FTCoOME 1M LICHBLA, 2L
T, EHREED 5 VI ZOBEATE S N7 BRI
BECLHBOREMEE VOmas HRme & L7

3. ¥Etn

IRAMTINVHEEFL RS X HBFOLHIEME 2 TR
TS BB121E, Wilcoxon REZHWo THOHD
HaH B IIH ST Y 7 b SPSS version 12.0] % i}
W, AT HEDOH TR 5 %R E L7

m. & %

£z, AFETHRE L RS XBEFLIALS
WEBEFIZOWT, BEBLICRIOREERLZLO
Thb, HREOHEK., FE, R, BRIEHAE,
BMILIZ2WTid, WTFhbFHHTHEERIALONL
Mol B, BFACELTL., £TORH Clijkt

BUCHBEBARSNAD 5720 VOum (22T, &I
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DEEHEMEFEEDICET 2HHIZO VTR, BRI
FEEIAON ol
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1. SFFHECONT

AREOKR. HREOGE., HhE, A=, BMI
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WeEHE IR TWvWS (Mackie et al.,1999; Bojsen-Moller
et al, 2007), W UHMAT, 14 Y FH—71 VIZBw
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KU, BERIZE A VAT 2 BB L7222 & TR
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IAE 1 et ) Y€y 7 IE) 120w TRER
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£1. RS XIBFEIXAMNINEOHRES LU GHOHE

RS:X#&k(n=5) SAFSILER (n=6)
(FBRFR) (F2FH, 2007)
Hf(cm) 176.0£6.1 175.7+48 ns.
{aE(ke) 67.2+4.1 68.8+3.7 n.s.
U SEELESC)) 11.5+28 11.0%+15 n.s.
BRABRAAE (ke) 58.8+3.6 61.7£3.1 ns.
BMI(kg/m?) 21.7+£04 223%+15 n.s.
R A S ([E1/308) 340+43 320+26 ns.
Hih N (ke 170.5+20.3 162.0+22.4 ns.
Bl LR E L7-1) (ke/ke) 25+03 24+03 n.s.
G A B () 1745.4140.9 1959.2+336.3 n.s.
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£ Hike) 51.9+6.2 51.5+8.2 ns.
B R E K1Y (ke/ke) 0.8%0.1 0.8+0.1 ns.
BREFE DR/ min) 35+03 4103 n.s.
& {4 B L 7=Y (ml/kg/min) 51.6+4.2 59.6-:3.8 *
BE O RZG/D) 188.2+4.0 185772 ns.
Fifis& 3t (ml) 5107788 5180-:380 n.s.
EM -+ RARE

*:p<0.05



12 MG - AR— V£ B26% H15 TR2EI12A

F2. BHRCBTIHERE (LFEFY > Ev 7HEE) ORI :
IXMFIBEOT -2 TRE D (2007) OFEEHIETS

RS:X#%(20084F) SRR (20064F) FEALFE(X)
& £(cm) 1820 181.1 0%
K& (ke) 7.1 65.7 8%
EIEREER%) 11.7 10.1 16%
BREERA PR E (ke) 62.8 59.6 5%
BMi(kg/m?) 215 20.0 7%
B A 71 ([B/30F) 36 30 20%
B Hke) 187 181 3%
E LR E 7= (kg/ke) 263 2.75 -5%
B/ S — (W) 1967 1728 14%
B E&RELT-Y (Wke) 27.1 26.6 4%
£ hke) 60.2 64.4 -7%
B Lk E LY (kg/ke) 0.84 0.98 -14%
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Bl = (i 2 I (2006) 1) 100
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RS:X v EHEAFICHBsNKE2BE L
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Relationship between students’ expectation regarding
physical education and other factors in higher education

Hidetoshi Ito and Osamu Aoyagi

Abstract
The aim of this study was to clarify the factorial structure of students’ expectations regarding physical education in higher

education and examine the relationship between these expectations and other factors. A questionnaire survey consisting of

11 items regarding students’ expectations about physical education was given to 438 students enrolling into two universities,

one technical college, and two nursing/technical schools. They were asked to choose whether they had any of 11 specified ex-

pectations regarding physical education. In addition, data on gender, type of school, feelings about physical education, and

whether they played sports in previous schools were also obtained. A tetrachoric correlation matrix computed from obtained

data was factored using Principal Factor solution and Normal Varimax rotation. One-way analysis of variance and Hayashi’s

Quantification Method Type 1 were used to examine the relationship between expectations and other factors. Results were

as follows:

1)

2)

3)

Four expectation factors with a cumulative percent contribution of 87.5% were derived and interpreted as “learning about
improving health and physical fitness without having fun”, “preference for recreation”, “coping with stress”, and
“preference for competitive sports”.

Significant differences at the 1% level for “learning about improving health and physical fitness without having fun” were
found for “selective or compulsory subject”, “gender”, “type of school”, and “whether or not the school is a medical
school”. There were also significant differences as follows: “like physical education or not” and “like sports or not” for
“preference for recreation” factor; “like physical education or not”, “like sports or not” and “type of sports” for “coping
with stress” factor; “gender”, “like physical education or not”, “like sports or not”, “good at sports or not”, “type of
school” and “selective or compulsory subject” for “preference for competitive sports” factor.

Hayashi’s Quantification Method Type 1 was used to examine the relationship between expectation factors and individual
situations after controlling for individual situations. “Gender” greatly influenced “learning about improving health and
physical fitness without having fun”. Moreover, “like sports or not” influenced the “preference for recreation” factor;
“type of sports” affected the “coping with stress” factor; and “type of school” influenced the “preference for competitive

sports” factor.

Key words: higher education, physical education, Hayashi’s Quantification Method Type 1
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The development of an instrument to assess
the Team Mental Model in a sports team

Keita Kawazu'', Yoshio Sugiyama®’ and Takumi Nakasuga'’

Abstract
This article aims to develop an instrument to assess the common understanding of team members, which is one of the

three crucial subordinate concepts of teamwork highlighted by Kawazu (2009). In order to develop such an instrument, in the

first study, a 17-item questionnaire was developed and tested with 662 college-going student-athletes. An exploratory factor

analysis revealed two factors with 15 items retained. In the second study, using 617 college-going student-athletes, the

confirmatory factor analysis supported a two factor, 15-item measure. These factors were named team tactics and task,

member’s ability and character. In the third study, the reliability and validity were tested. The test-retest method supported

the reliability of the common understanding measure, after examining the correlations among the common understanding

subscales; a measure of team cohesion (Group Environment Questionnaire; Carron et al., 1985) supported the criterion-

related validity of this measure.

Key words: team effectiveness in sport, shared mental model, shared cognitive, team performance
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RS 2 ARIZ BT B calcio DEH
—Richard Mulcaster DB/ ANDEEEE X B-Dic—

OhEFRH#M (BREE KEAEBR)

MRIER (BRBERS)

F—T—FR V2P XM Richard Mulcaster calcio 74 LWz /XK 5

1. XU®IZ
A F1) 22BN TITHON TN football 13,
BOTRINT, Y= L0 IESOHRFRICELZE

RIBENSDONBEIITE ORHZEZITTNS.

ZDESBRHRIC, FAASEEH Richard Mulcaster
i, AFVADNT ) 9T A7 =) DEREE S
WT, BEMEDHDIREED 1 DELT, football
ZHESEL TS, 13, football AHLHEIEZITT W=
RHRIZBNT, WRY 2 ZHD calcio DEITIEHE
LT, BRICEACTHERLEAHIELT, BHASH
22> TW5SA, #32L 7 football DFFEMICEIT S
AR, #ER L 7= football & calcio & DEEM7LBEEIC
DWTIBASMIZAZ > TW W, F7=, football ZHE
BI2i1CH0D, o THEHWFETIE, Richard
Mulcaster 281 FU ADINTY w7 A7 —)VDEE
IZHESR U 7= football DEFHIZBASMICT B I & &,

Richard Mulcaster 2332 L /= football NE % 5

ATz calcio DEMEHSMNITH I L 2HHETS.

2. Richard Mulcaster 23HESES 3 football

Marchant taylors’ school D HIRKETH > 7=
Richard Mulcaster 13, EEOEEFRDFUTH2H
EOYEOEEMN: L LB OFREMI-TEREEL
T, football, handball, armeball @ 3 DIT DN THESR
LT3, BEDALFXTITFHNTWVS football
IZDOWT, BRI B0, TIAELWLE)
AEF->TWSZEOHRHIERS) ELTH
D, EERESENERDOEENORNH DL
RO TNB—HT, %EL7= football ZHT7=ITHE
L TN, #HHER L 7= football DFT7/z 725413,
A F) A TITHN TV football EFEIERIC, i
ROt L RED BFRIRERDI L E, Y
FOHEHNEIIT BT 5EED7=DIT, the training
master, §72b5, BHERBETDILETH5.
3. 74 L2V ziZBITS calcio

T4 L xiZBIFS calcio 13, [HHED 2 F—24
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SN, caccia, TibB, R—IZHOT—)ILD
BATEDD ZLICL>THBEREES L THS.
Caccia ZED T &3, HELBES LWVEAOKER
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RE, BREBBRIANEMGET S Z &Ik 2%
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=)l LR ORLE S fc L > T, FES LW
IERES EEDEMETERR DA EHS, V- %
HFT 50, BHEFRRIEEINTH A
4. NRT 71283 calcio

NRT 7IZB1F 3 calcio D=2 BRI, H5HE
FEOBFFF~NR—INERUAD Z LI K BBH2 0D
BIETHY, HEDIITHEINTNS. FF,
V=R, 2 DOBILBIREA NS Ly FTILLS
RAEOMBEEEAFEOITHY, Zhs5D)N—)
ERHSFTA7-012, £F—LAOBRENEHO®REIE
5. [ZYPYOIWEHH/BEIRDT—A) &L, B
B OELE &8, ERHIRORRE, \REMEHINS D
Hnd K D IZHHAE DB UI=iETh &£k 5 5§
RO REIZRF OB E LT, #HAlZETFTSI &
Lo T, BFOHSEHNEEAIN T,
5. FEDITMAT

PLlEDX ST, Richard Mulcaster 1&, HPEDHE
BHNEENTIBNT, football A the training master ZEC
BIHIEICEST, (RS A RED HF)
MREFDOOODELUTHRL TWS. LY 2]
BT S calcio DEMHE L THAD calcio DILEA
BHDBE, EWITARDHZHHT, BEDEDIT
L, TODIZ, WU WEHERITETZRE S i
BYZiEB 2T Tz, 3517, HBRiTEng,
W=V EIN—)V EBTF I /57D DEHIOFEICEL
DEEIRHDE/E> TS, Richard Mulcaster H3HE
3L 7= football 31 & 1) 7 D calcio DERRITHE DI b
DTHDZENFHHERTES.
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4, F264 4, PEIIBF 1794, &KF301 4.
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F£11 AN 5 20124 5 AichiTERmE N,
2. REEA
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MPRET B NS UREA LT 4 I - BFNLDITE)
BEAT—UEFWT, S0, B, el
ET., #EMERIHEAND 1 SBIRE BT,
2) TTBIER : THR-3onnb 1 4 A LUPICHE
BHBVIAR—Y EITOETH) LW ERFER
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% 5 BT E R R CRIRE L7,

3) SEHHTENC R B HEEE : &EH) - ARV IS0
T3 2 LICR A RER L URHERRImizBa L <.

EELW—ELL W) TRW—E 22X IEE
DOWEFRZ VT 5 BT EREETRIE L.

4) FERGRM TR, b - ik, BR. (hRiE
FAA o _R—DEERMFIZHOVT, [Hi - B
AR—=VEFTBEREELBHLSTWS] LW SRR
BERELESLKEITRN—F0/KEST
HB) ZEHEE 35 5 BRGETEREETHRIE L,

5) TTEIDFEHIR : EEIRCZR—Y 2 BT
5 Z & Tk AEERRE RO RTREM:, B CHRER.
HBED 3 BB OFERIRIZHOUT 5 B EEREE
THRIE L=,

HREER

AAROREAOES TENIMEIZ L U, RSO
ICEHBEIE (BF : 286%, XF :43.3%) »%
<, FEHLTWBEEFERHE L TWeWE & DBk
BHONT=, TRV AOZAEOEHTENIELE b
BT — (SEfEH. HERE) ICEDIEIENE
V. XoT, 1TEHER 6 BEOL~L) I7 X4
ABBEELFELEL, 2PWTHEAS>FE> A
DIETH-T=.

ITHERICKH HHBEE, BRI, 1TBIDBH
BOWAN L RES 2D 7%, HEEIGEHVT%2H
WTRET L. TR, Bl bITHEROSHK
D 30%F5% AL, 3EHKE LEELRHENNHAD
hic, BARNFAOITERERIINY S EBAISED
BENIOEOFAEICHARAEI T, FHEAITE
EHIZBIT 5EFH O LENHK L b,
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FTEREEOKABLCEBEOEOHR
—S RTEB AT ) e RS DI AR
ORRFHR (PHEEAY), WEE— BEXR), HEANE, HhREE (EEAZ)

X¥—U—F: HHEHER REEEESH QOL ®WEXE DPEREMA

B ®

IE, PEREEORED - WY R— 2R
Fi Lk TPEREESCNT I H-AT8E 2
BTSN, EEMESELREODEREE 4
BEYKVERLLTARTEDRLICTHEDIC
i1, XBTREBEROFFECHERTHALMIZL,
DROBIBEOBRNETITHELNEENS. 7
EH#E T, HISHE~OBSRPEEDE (quality of
life : QOL), AL FN~ANABMETF LTS
L ETRETHMEN 1990 EREEE TIIEL AL
N3N, REHEEU L 2R REOREE I
B0 ORFERIER QOL (28T A |EITRR LTV
5. ¥, BHOBRLFEEOREC LU, RE
FOFEFEL 12 R & Ml EATEY, Mk
2T %08 - R THROLBVEIZE L LT [
DERE) BHiF b TW5. KRR, BEDRE
HEDOQLRA YV ZN~NIVADBREFES S L3I,
B TBHC QOL DHERF - ) LICHIBICEET 2R
STERI RIS S UMERRBREE /) DK BEABR D AN
A3ZL&#HAL LT

5

MEREIL, K HXEEOPERER L £ ORED
AR 46 &4 (62+10 5%, BMI:24.8=3. Okg/m?)
TH Y, FER% 10 LBE L-EB8EIThoTe.
REEZE - it ¥ —~DOFEFEEX 3.5+ 1.4
E/BThoTz. BESAFREIRL, MEEEH RS
¥HEZRVGHE L. FARNEAIERD S LAER
PEEEARIY, BAA AREESY A AV OEBARRRERIC
& 0 AR EA Y OEEMELIE L. ¥, T
Befin 71, Rk, BT U REDIZEAEN
0FLH BV TR b, REGHIR, BIRA RIS
TAMEREBLE. A FZ VA~V AT General
Health Questionnaire28 HEHEKR (GHQ28) % fV i

fili L, E24E/Y QOL (% WHOQOL26, {at/eBE5E QOL 13 SF36v2
FRAVGEHEL O FhbSEER).

HRLER

HATEBR (68202872 #5/H ; 9. 16. 5METs
Fe/3E) 13, RN TV AKBEIZH L TR TIEE
Tholz. ¥, FEERMEIEREE (4. 40, 8METs)
LTSRS (19.25.2[B]; 5EBRET2.7x1.1 TR
L ->TB) OfiF) 13, HEOLENSD HKHE
Tdh-o7-. WHOQOL26 (Z k5 QOL FHfEix 3.51%
0.57 ¢ BAEROEHECFEENTH Y, BEH
QL iIEIC X A2HBEF~OBEOEERICH S
LRI, UL, GREEBSEQOL 13, sk
FORIE (39.1%£13.3 KA v ) ZBWTHAER®D
VL VE/ETHY, @B EOEBECALERZLT
WAENRBNZ LR IN. EbIZ, THRE
D5 H [ BEEEBRE NG (42.5212.9 KA 1)
EV ol A NANVAICEETAEB L BAER
DEHED FTIROBE TH -7, Fi-, GHR28 0
RARHT 41247 REFEMIITERIR LA ZV
~NVA IR B ON D KEICEIEL RN 27 b D
D 2 BlORBREIMTSHOREH Y LHEES -,
F 0, B WOTXIERE OB FROKETH 7.
AT R EHROFORHE (Bt ASEREMT
HY, —RLATREEICRIT AR AN E X DB,
REEXE - it ¥ —ICEBSERTT 5 RE
EHTHoTHEEERE QL MEL, ALF AL R
AT DOREE AT HENEET D Z LBTRE
niz. EEQERTEHONETE, B2 hLx
MHRBOERBICEE L £ X bR TV 3 HIEEEEC
RS HA T EKIETH -7, BRI TR
E#Fizit, X B OmEES< Y it
HEENXENVLETHY, HEREEEE 0SS
LB—DDOXPRLERVEBBLEI LN,
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1) BRKERERAR— Y RERZHER

2) BRAKXEXR—YHFEH

3) BRKRZER R — Y B My KIEBHTFERT

*¥—v—F: BHEEDH LF QAR
EREUEB
R, BRAR—I 0 TR @R-3< 00
Y E Y OB T b ERRESES DA AL
LMD ODHB. LaL, BetEeH A
ER Ui BRI L STy vien,
LEEEREIOCTE2RVWAZ LRSI ETE

3. LEIE—LEF S LELTF 206,

Zh 6 ORBILESI AR OM KI5, £
7= SIS i 1 LIEHRAREE L F L < S2-SIHLLgnHE
IRIAER & LW S W S R B, STHEREB & UK
DRITdH S 2 HRY (Double product: DP) & —{LJ&H#
ST ED DILEMFB OFE (%Diastolic
time: %DT) #EHT 5 Z Lz X 0 LAEERELH
ETED. LITHRIZBVWT%DT 2 50%% TFEl3
EEERBIRCARIEEZE T 5 LEBEO.LGE
mMABECSZ EBHEZINTVS (Ferroetal. 1995).

AL LR LU0 A BREAIEE 2 AV ViR
B RHEE) (High-intensity intermittent exercise:
HIE) RS {ARABRRE 2RIt Lz,

5 &

AT TIHRERA B4 (il 22+1 58) 2t
gL L @REILS BLULORIRZZT,5 54
{Z VOmax @ 100% (HIE0%) & 80% (HIEses) 12HE
Y4 ZARMCHIEES 2 L. | [E0ESR
X HIE 100, T 60 7, HIE g0, T 75 80 E L, K4 59D
MR % i 12 EER 21T - 7. ERRE O ERITS
T CH— L=

FERE T %, EBAGEEE (RPE) #HEER L
7=, 7=, EEhiIRks U T o e LDEREIEL,
FIHBHE TE D 10 LA O DP L%DT 28 H
L. iz AV -

DB REEZFEL

HREUEZE

TEE R OB L3I HIE o0 T T8 LR 79.
5+ 6. 2%, HIEgy, T LHAEID 71. 3 £ 5. 8%ITHAY
L, HIEggZtt~ HIEn CARBICHMEZR LI
(HIE 005 17111 vs HIEgy, 160 + 11 38, p <0. 05). 1)
f1D RPE {2 HIE 1005, T 12 - 16, HIEgeo, T11- 14 TH Y,
TEBWE TIE 0D RPE I3 HIE w0, CHEICAEZ TR L
7= (p<0.05). FE%DT ¢ HIE o0, C 56-50%, HIE s,
T54-51%Th Y FERICHERREIIRD bhied
o (X). THRF2EREE Ul DP O (DP o)
Ramp AEEHEEATTEBRIFOBK DP gy & L
HIE 005, T 39-75%, HIEgns, T 45-77% Tdh o 1=,

BEDOHA KT 4 > (ACSM, 2006) TiI—EDA
TP LRI D~80%IHBEDIEEN 2 HELR L TV 5 2
L2 Z, HIE o HIEgiZ33V YT RPE LifEz
B Lighot-Z L 2B 2T, Zh b OFTREER]
REGEEN LB 2 AR  BENRES LEIHEET
HBLHEINS. if‘:, HIE 009, HIEgge =35V T
DP o 13FXRD 80%LA T TH Y, %DT 1% 50%LL E%
HEFFL7-. T3 HIE ey, HIEsgw DiESHRERIA~T5
BLE< . EEHRIRKE T LSRR
LielExbh3. . FREFZBNTHLIN
b DR ERRI R I T & 5 AREMEASHE
REh3.

75

HIE 5
O HIE g,

Lt

RP 1m0 0 WA @8 DA @O /20 D0 AN 1008 1100 12890

(. Em B & %DT DZEk
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P 3 B D M B R I T A R

Offmath ) REal—? =8#7° RlE> HxH>

AR > a9

1) BEKEREBA K — Y ERERERISH, 2) BRKERR— B,
3) BEAKFEIHE, 4) BEKEYEEHHEHR

F—U—F BB ERABRDEE (NIRS)

# =
WX = F U OMERIZ & Y AR 2 i L,
MFNNEZ 5| &R 3. BE T R ad:
FEBIZOWTIE, BALHITRY. —F, IMMmifiE
BiPIZS 3 Z AL TVADY, ThETE
ENE A DBEH £ D% OEE P OBRMFHZ LD X >
IRREE BT NIB O AN ST v,

B &
ABFETIE, BEASEB P ORI EIZ RIES Bk
FEEHONITHI L ZARIE L.

R S

1. #eE

WREL, FREOBTFE44, K¥FE24
DOEYBE 3R E L=
2. EEATTHER

BREIIAEROANC B R LT A—4—%
W T 7 RS EB A RTRR AT o7, EEAT
FRERIZ double product break point(DPBP)A3HB L 7=
EE AR A ALEBRECTICRY 3 2 EEAR & L,
AEBROEHARE L=, R 6 LAY
{ElX 86.0+ 6.5 watts TdH - 7=.
3. E& S ha—n

EERREMT, F/]Na+ES) « EHEHOH - F3aD
HD3ERETERLUE. 3 FEOIERIX, FU¥ A
(AT oz, #8a +HEEFE TIIERETL, BIC
THREES 4 RHRD, BES 2% 2 SRV @
~6%), D%, IHHkIEZ 4 53Rk > 72(6~1053).
Z LTHEPRED LT OME T 10 pffBEET LT
A—E—FRANCEBIETT>72(10~20 HXEH 1).
BENET D 2 REITKFRIREES 4 73R 5 72(22~26
53). EBhGMETIE, ol 1 D2 HRIOBES T
THHRER IR BEM: 2), Z/Na&METIE, &1

D 10 HFEOEENV 21T HTEERIEE R To(RIF 3).

PAfLsE  SEEh

3 &Mtk & Iz FEBRDII NIRS s IE L.

RRLER

R a+EERMETIY, BRIb~ES o
(oxy-Hb) , ¥8~F 7 1 " (total-H)YDZE{ LI I8V VT
WUE 51T - C b sl SR & R M T 34w
L), Ldt, #/3a+@8hdkii: & mhdgkiEo
M CEIRD bR o2, REEFEe~ESar
(deoxy-HbIIZH\V T, 3 SR TR DEE( LD
WNE—NNIEDRD e oT-.

oxy-Hb, deoxy-Hb, total-Hb DZ{LTIL, WFhb
EE P OMM LIz VT, BYEIC X AREIER
HoNT, FOERL L TEES NZEEN TV
b= aF UEOERERBPIEFITDROETHEMEN S X
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