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Auxological study on the testing and evaluation of power,
taking into account sprinting speed of rugby players
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Abstract

The purpose of this study is to examine how to increase power (body weight X
sprinting speed, kgm/sec.) and sprinting speed through testing and evaluation of a
rughby player's power, taking into account sprinting speed.

Stature (cm), weight (kg), and 50m sprint time (sec.) were collected upon
enrollment of 1,206 rugby players born between 1981 and 1984 in a high school which
participated in the nationwide competition. Power was calculated as the product of 50m
sprinting speed (m/sec.) and weight (kg).

As a result, the following was clarified:

1. A negative straight line relation was obtained between the logarithm of power to
the specific body surface area (: s = body surface area (cm®) / weight (g)) and
the logarithm of the specific body surface area, and the following formula was
derived.

Power/s = 53.7s5*%

2. The following formula was obtained for power as a difference of body surface

area and weight:
log (Power) = — 06859 - logS + 1.163 : logW - « - - - 1)
(ks, kw : const,, S : Body surface area (cm?), W : Weight (g))
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3. Physical power was predicted from Rughy players weight and the surface area
of a body. And from formula (1), the chart was produced which predicted power
from stature and weight. Furthermore, the chart was created which can determine
50m sprint time from power and weight.

4. These charts achieved on testing and evaluation of power which took into
account sprinting speed of rugby players.

keywords : auxological study, specific body surface area, power, sprinting speed, testing
and evaluation
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FHOIE, REMCHETEL72BIIBIAEMEDOF v /3y 7 4 Th S KRF RN
(Funaki and Mino, 1974) R/EARA3 %43 5% HFE)) (Funaki and Mino, 1976a), 7% 5
CIZEREBHWIZBT 5 1 HOXZ AV F —{i# & (Funaki and Mino, 1976b) 7% GG (MR)
HEALVERNC B § 2 LM (S) & RALERICIB T 2 8 & (ccfkfE (W) T
D& LTlogMR =kslogS—kw-logW, (ks, kw : const.) 2S5 2 & ZH L7z,

COZLFREMCH LT L LT HEBERE Y RN ORBOBRL T2 5
X, Fie OEEREEOBRIL, RREMEREL PO TELILEZRRTHIDOTDH
5o

&2 AT, HF ¥ (Balyi and Way, 1995) #iE L&, 7 4 )V F ¥ F (National
Coaching & Training Center, 2003) 7 & D AR — V{4 Tld, Balyi (1999) 23Fuih & 2o
THIRIIC AR =Y LY PRS2 707 7 L2 L, P THREHOTELD
EIETE ORI OVT, FEIE - 2B R 2 AW 2 ERCREIIC X 0 L, X512
R P, BRI X A 7o T e ST ANLETHH T LA LML TV D,

EAETH [ AR =V IRESEARFH | CCEAHAE, 2000) 12BWT, MHAOFERFE
HEBICS U T—E LRSSV EEZ BTN T 57200V AT A, $hbb
—HIFE AT AERBL, FELORFEREOFFEIIS L ML —= v FOEEEN
A SN TW2,

ok, HAFTY ¥y 7 ZHAZ (2001) A —HIFHEY AT MEEDI2DDE TV
ZBWT, —EBIgEY ZAF A O0MNENH L L 2R L7,

=, [—EIREI AT A LHRE - BEEME] © GROBHFHREMBICOVWT, &
BWNL > THRPSMOIED 208 (take off), B R D MO 2 (peak height
velocity) 7 EHEWENINT A—5 % b LIV 2 = T HEHORE - FEEEE BRI
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MBI E, b= [—HIBEL NL—= 0 70 ]| T JaoTHEBEORE -
BEREIIEDE, 0L L—= T REDLY, LI, EDXIRIAIVT
T, MR P ==V ZFABITL T d, T80 8) 2l E R CEMMEE2EO T
WA, LW IRERSICEDLIMETH S,

INEFTOAR—VIHE, LIHE BEOFLVWEEHNOREDOEAN b DL L
T, FE, L) DN EROREEM LIHE MO AR — VGBI ORELH W2 DD b
EIloTWnBH DI, AF v EOFEEMM (Tanners, 1966) TH b, T OEEHERNZ
BEOREZZEL7250L LTHAY Y 7 =14 (2000) 2%, [HRALIGESS $20004
BLAR A F2002) 22K LTWD, TOHNFEIE, TELORE - Ex b LI LR
HARW 22 & O TR L BTER T T V2 1ER LTV 5,

L2L, AFX Y EOEBEMMIE, FHNDH 5 IIEEN LD OT, Tannerd (1966)
AR L7 &9 ICHEMNCDH 2 B CORBEERIC X 2 FMsi, AR A S UEA
WCAF X BV OREFHMME Y TEOYE, BinllE 210N —ALPHIE L 2w b
DEDTHb, R LIEAF v E »OFRE M ILEM 2 BB LR o Fih
WMTHY, HIEL5078— 1 > 7 A VEICAHS L, LA EEE CUMZERSA SIS
DO THb, TNETIHEMEZBBINICHET L2 P liat b & ITEMEHEPEERAS <
AREINTVDEY, INHIZE LM ERNOBEL Z D, HLiHlis iz F &bzl -
THOEEDITIZD RO R WIET TR, HEMEIZD 255w, & ITHHREHRIHEEL,
FANEZ S OTHMM AR DO TR L, TEOMATHIS UG, 35 7% b 5ot 37l
VUFELDTHSH (TannerH, 1966) .

COEZIE, WBRLELICHFFOa—F v FHFRF OByl b L1275 T
WhHBDLEZLNLD, Balyidtitil LTWwW53 X ) ICEELOM4 OREFIZOVTERE
L7488 Z L TWwBIREEN DRV b H9FETH S (National Coaching & Training
Center, 2003),

HARICBIFAZAR=YZ LY MEROODOTR T T AL, HFAR—YHEKICERAOR
T2 HOOMBMEHN 2 DIXIFLAEALN RV,

FTE—=T v PR=VIZBWTIX, AR=U 5L Y MNERORAEIH LD ODOERMICH
7255 Ly MEIICOVWTREBS N TR CER7EY 227 M, 1999),

F7E—=7 v MR-VERIE, Vi HETERIET 2 EREPREL, AENMICE
NA - RT—=PRODOENDAR=YTH S, EHS (1984) &, 77 E—DHARLKED
7= Z MR E LT < REH 20000 EAEEF LW L2 MELTWD, L
L, COBENEBIZA Y FLR8 v 7 Vi EHEOE (2> %27 ) Oh%FETE 5
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bODOJNRTG FE—ICHEERAE - FEMKRLAbDTIE o/, 77E—EFDR
Y— P&l 72T — OBk LA TENE LB BB TFERIHKILDOLEEZ ONS,

Z T, AR, BRI SRBIEINDL T =V T - A= FRIMKL 72287 — 2 k&
ML AR L 2 OHEE L, BEXIMINBAT L OFHGIESE (FEFE) 2587 —D@W
LR, 25N T =7 - A= FRMIRL7287 — % 5D 5 FERFEHEFWINS
MIZTHIEEREHE L,

I. 5 &
1. 9v=v7 - A¥—=FRMK L7287 — 2w T 5 720 ORE F NG
1) ®RHE L RER
BE, REB X O50mERREIE, 19814E% 5 19844F O IS4 F I 7z 4581 In] 4zl B AR
57 =7y bR VKA MSEFET1,206% 122V CHOR T B & - Bk %
¥R (2002) Hiise L7281 EEEFK T 7€ —7 v MR-V RSFEREH
PO L7z,
2) RFEHIFB X OCHAREIRE O 5 H
RFEERE, AL (1968) I2X B HET, UTFTDEBYTHAS,
S=W""xH" x 8883
(S: MM (cm®), W:H4hE (kg), H: HE (cm))
B, WARFEER (Funaki and Mino, 1974 ; Funaki and Mino, 1976a : Funaki and
Mino, 1976b) &, TR THEHE S,
s=S /W, (s: HREmL)
72721, Funaki and Mino (1974) & [A£ICSIZem®BiA7C, WikgHifr & L7z,
3) T —D5H
N —iE, fEFERoZ L ThHY, HFE B (ICELZ) KHoZEThi, 1
HEIERE (RE) xBHEEEC (FRRE < BB BEER T RE L,
L7255 T, 287 — (fLFsRk) &, REx#ETEE L, RIFZETIE, KE (ko)
x50mE#EE (m/sec.) %737 — (kgm/sec.) & LTH¥H Z &IZL7,
2. M2 OERERBEAREL 2S5 5N 587 — OB L i DV T
1) REEHBE» ST —2HET B M5 K OVE
BERBEREL PO T -2 ROLHEHRE AT, RELHENS /ST — %1
SN R D B K% VB L 720
2) =0T A= FRMK L7237 — 2 g3 A5 X% w722k & G
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S SR T FE— 7y PR—VREICHG L2ETOYE, AEB LY
50mzEREH A H N7z A 72 3K/ I2DOWT, N —2HEET A5 K2 H TN
— DBl L2 L7z,
3. XU — DB L EHli 53T — DI I ONT
1) HARFEE A —VT T v 7 ZAD20064E A ¥ /N — D HARKHFRIZOWT
HAMZEE L C20064E4 Y — X v il 2 » N —62% (FW : 35%, BK:27%#) O
BRUEEOERL, HAT Z7E—7 v P R— VISR [RUGBY FOOTBALLJ
(2006) 25170
20064EED All Blacks F-— & 2 ¥ 83— 46% (FW : 26%, BK : 20%) OH R L1k
HINew Zeland Rugby Football Union® ™7 = 7494 k+ (2006) #5572
2) WM ZERE D LI LT —DEBRUS 2% 2 %
(1) XRE & REF
R HEIL, 20004 2 A EEERE L 72 TSR LT 721984 ~ 1986442 £ T,
BEMR E BT ORPE—E) =7 CTLF a7 — L LTHEEL TWA 2% TH 5. &
G L L7ERHNE, NP O RFPIEFERE T TOMAE 4 HIHE S N-HERN 2 & &
BIORE, 4256 FIERREL X TRFROS0MERKTH 5,
(2) FREFOEWFN ST A — 5 QR & BEAEOH &
WAFEHEERD L ORKRG R EGREFICHT 2 W37 X — 513, PB1
# (Preece and Baines, 1978) 12X > TRD SNz, PBlEOHEBRIL, Dok
BHTH5b,
h=ml-[2 (ml1-m2)] {exp [m3 (t—mb5)] +exp [m4 (t—mb) ]}
h:t OROHE
i (final or adult height)
m2: t=mb DD &£
m3 & m4 : rate constant
mb : time constant
T72, EWHRT A —21E, BEMRBORETH Stake off (TO), HEMT
BEBRED R AKIZ T Hpeak height velocity (PHV) ORFOER (e AKIEE E#D),
Bl (FF), JEHEEE (ERBEME), 3IOCRENRTORETH 2 RkyE
(1/1,000cm/yr. : Final) OB:O&EEB L OB EME L2 (Nariyama®, 2001).
JFAEE (Tanner 5, 1966) (2O TIE, S ARIFEH FE A 11755 A 2 F 24,
11.753% DL 112 28 A 2 FLZAa i Y, 12.28)% DL 1-13.705% A 2 397, 13.705% 2L
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F14.365% Al & BRAVE AL, 14.36m 0L A BREI & L7: (S8, 1984).
&ﬁ,ﬁ%ﬂk?%@mﬂ%$%947 SR I 5 4 7, e & g
PRy £ T Lz, F72, BEEMRPRIZHEH L T aniaiaig,
N DHMEWTI 70 5 e % 5% ﬁ%ﬁ%?~b( B, 1984 _ﬁ-&m,W%>:;of
Wy 4 7 xR L7z
(3)  HARZIAR ORI
HARER MR ORIl L, WARTRROBR R LA S 1 THORKMESF v — b (Z8 -
il 2004) ICXoTRDONZ, BB, TRENOWARERRFOKMS 14 T HI1Hk
#F v — b ORI, WAKEE () OB TREINTVWELIENLLUT1/sT

RLTW5,
m # 3
1. Sv=v 7 - A= FRZMR L7287 — 2 HET B 720 OB FIET
#1 EEEKT ZE =7y PR VBRFHERZEGFKLETON, JE, KE

B L OB0miE R 23 5 1172120644 12D\ T OTZRE MBS RE R % P390 & R 22
Tﬂ_\‘ L7 %) @TZF)Z)O

£1 F8IEH2EEK T 7E - XS HEHRF OB

H H P H PR A2

A # (n) 1,206

B2 £ (cm) 173.24 + 6.16
k& (ko) 7540 * 1147
1/s (g/cm?) 407 + 0.30
50m sprint (sec.) 6.77 + 042
speed (m/sec.) 741 + 045
power (kgm/sec.) 557.20 + 7810

B 14, eARFEmRE & ARER L2 ) 08T —1ZonTilicraey bLAOT
Hbo WOHLMPITEWMHE (r =-0937, p<0.001) 2SH SN, £ FAD ORI S
7z,

C DR OB

power/s = 53.7s 2%
Tho72,
WE, T =AML & BAUER D& E LT
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logP = ks-logS — kw-logW,
(ks, kw : const,, P : power (kgm/sec.), S : body surface area (cm®), W : body weight (g))
OREMWREL, ksB L UkwD B % KDz,

ZDRGR,
logP = —0.6859-logS + 1.163-logW -+ - - (1)
PSRN,
39 IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII 1000 LY <
A logP = -0.685910gS +1.16310gW ]
37k ] 900 | p: power[calc. ] (kem/sec.) ]
’ D S: surface area (cm?)
- - 800 [ W: weight(g) J ]
% 3.5} . R4 ]
= s 700 | e ]
2 [ = Uy ]
233} 5 e :
o0 g 600 [ * e SRR 3
° - g R R ]
sar 0 1 50, oy ?... v :
R 0 ] -‘.." HEN
2ol power/s = 53.7 5% 1 w00 b 2V ]
: r : -0.937 r:0.898 ]
I I Il I Il I I I Il I I I I I 11l 7
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K1 HEIELEERITE—-—KSHEED K2 /NT7—OEABIE (power (obs.)) &R
logs & log (power/s) & DESF {i& (power (calc.)) & DEIFR

C O 5N 7=RU21,206% DR KR & AR E A 4 TEo TRD 7287 — D BGH (calc.)
ENXNT—DOFERE (obs) TTFa v b LOAK 2 1R S, MHEHREIZ0.898 (p < 0.001)
LR BB b7z, Bl EHEE OEICOWT, FRELZE ZAF, =
0.2097%% 5 NI FH I A SN Do 726

2. W& OkERfE EAREL 2 S8 50587 —OBW & FFlilc oW T

X 3 DK, <y, vz (1) 258507287 —o i (power (calc.))
2R L, BAIRLZHEBIEARET, xBio SR EHTPOEKREL 2yl /87 — 254 %
TE2EH)ITHoTwD, 72, AL, xES0mAERERE, yhilZ X7 —, Xdofi#kix
KEEZRLIZDDTH b,

EROA, B, CORMIZ, BREAKENLT—2HELDDOTH L, EHOENH
SARAPEATRE (M) L, ENORELFASTHL4AXOBEMBR T TBITS -1
WAl (CEAL) oOxiiZFEANS 2 LK o T0ER B OB RELSE SN S, AR,
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S50mERF IS BEERAE (ZF0h) & 9E0ME () 25—3 L, 237 — b BGERME & FERE s —
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Height-Weight-Power (calc.) Power-50m run
1000 T T T — 1000 T

vei gh‘jc (kjg)" """ 950 950

- 850

—

- 750

= 650

Power (kgm/sec., calc.)
Power (kgm/sec.)

550

450

‘ ‘ = ‘ e 350
155 160 165 170 175 180 185 190 195 50 55 6.0 6.5 7.0 7.5 8.0
Height (cm) time of 50m run(sec.)

K3 HREGEEASNT—(ER), BLV/NT—EFEE D SS0MERRE (BR) 2K 518
BEE, TOREH

3. T — DB & EHlliA 5 23T — DB ST ITD T

M 41%, 20065 =2 —Y—=F K, F=NVTFv 7 AF—LBILU2006FEHES—X D
HAREF —2OFWEBKOHE (H) &fhE (W) &hnlufhfmif (1/s) 2kKd2D
flAHICFWEBKIZX L C7 ey P LD DTH 5,

HpuMIZHARE, BRI —VT 5y 7 ZADOERTT, 1/s13, FWT46 ~ 48, BKT4.2
~ 4ADFHIZDH > 72,

INOHIEMERED LICLT, MSIRLZEE 7075 A %2EKT 5 720D A AV
T RlER L7z,

FARKIZEERE CRRMEMARAPBLELZHWTT A 7 -+ 7O, RAFEEEROR
G ROREOF L BlEMZ RS, WH (F: 8, M: 88) oFR»5RDFY
B¥ (M+F, Tanner, 1978), A MIIHAREREE T, NARIRAERO AR KT
B L OBUEO AR A S IF K0 2 ALK HHOMROER & L PRIZK4, T
BlIEH 3 AL, EROYEE HARTKROMED, SHR S N AE (PR) 23 212
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FRREEIT%ile. iR 2 B 2 TV 5,

R 3AER D F R, 1845cm, KEIZ88.0kg T, /INEREED S DMLY 2 & EIRE I
DWITPBlE:Z HWTRD 2T A4 7 -F 7 (TO) DERIZL0.015%, e AKFEH E#F12.807%,
R R O AR RH1321.02/% T, I 5 R 13184.08cm & HEH S hufze F 7z MR iR I,
ERERIZI343TH 570 RV Y a VIFFW, INEREEO 1/shKE L, 97%ile A 12
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subj. GHS-117-L0, [IH:HS1,2
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S0mERFI 2 5t te & 72sec. 2 HEE L, EBSOS0mER:2%6.5sec. (BIUFG) THo/zZ &
25, FEME (BRUA) EHEEE (B S LT EFICET 2281k %, Thbb,
BB REHRED OHEESNZARE (H) 2d LICTFERTHRE L7287 — (HAL)
DERENE TAK TR LRI Y T2 & 25 FTHIFLAHEEE (L) 2Hsh
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COBRFIIEAE - FEETEEL2VTREZHASELEH 7ur54 (KL —=
7)) BUETH L,
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WCHBLTWwa,

BERE (BAK) &, hERICIE0%ile L EZ R L, BRI 5 & 97%ile.k 7o
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FITML == 72X o CU/sH4MEE THMEEON L E L2 &, RYEY
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73.0kglZ Y3 % By 5 C ol O50mAEREH 2 HEE 35 & FI69sec. M HEE I Nz T DORF
DFEBEDS0mER; ] H36.4sec. TH > 7D T, BIUM TR LIMEICRITS L &, /87—
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subj. GHS-138-WTB, IH:HS3, HS-JAPAN:03AUS, U19-JAPAN:03SA

Boy: for Japanese (Longitudinal)
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(: P(obs.)) 13#9580kgm/sec. CHEEME D bEWNT—2HFL TW5bH, ZOREDO50mE
WER &2 MERE L 7o % SHRE X 1/5H4ATH 590kg T THIMS L Z L 23T EIUINT — 134
700kgm/sec.fi TR &5 (FA),

EBRICIE, RECBIZ2HEBOT 7E—0#BE & L — = 712X 5 T0mEREH]
(64sec.) ZHEFFL7-F THED 14EH T80kg (737 —H625kgm/sec., H=F), 24EH
TIZAREHS kg2 R L GER=/A), /37 —138670kgm/sec. T, JEFIZ/ ST —AvkK &
(o TVl TE2HDTH o7,

V. £ £

Funaki and Mino (1974, 1976a, 1976b) O#F%t % 22 L CHARKEAE Y72 ) DEA Y —

FaMWL722%7 — (power/s) &IWIREmE () & DRI
power/s=537s %
MR, N7 -1, REAREAELE T
log (power) = —0.6859-10gS + 1.163-logW
PiEohiz,

LIAT, BHFEDTFE—EFEZ, ENZAE-FZHL, NT—DOREVDLDONEL
o TETWD (HAKEWMS, 2002) ZEPLEREIREVELBIZAE—FHHENT
EDVNRT =% EYDRELTHI LR D, LD oT, TORLNIZNT—DHERXNDNDS
o N5 HGHfE (power (cale.)) & 0 b FEWME (power (obs.)) DHABRI NI LAY —
Faf L7cBENGEFLEW) T IR,

3THRL7Z &) ICAR (50mEREH (cale) =50miE K[ (obs)) D& I3,
power (calc.) =power (obs.) &%, SHNNT—ZWMRKEEL-DI2IE, EAE—-F%
MR L 230 HiNEE & LIAREDOK, H5WIEEAY - FOWMRPLETH L,
72, BB (50mzERHE (cale.) <50mzEM:M (obs.)) DO&iZix, 737 —Tlidpower (calc.)
>power (obs.) &7V, 5HNT—%2WKT 57DIIIMKRED ) BKBHESE T L
IRIEZE OWA %, IR A EF#HPA CTHIUIEA Y — FE2MER L7 L THRE (HRE)
AWREEHLPREEZMEF ST T TEAE-FEHMATLZ IR D, —J, CHI
G0mzAER [ (calc.) >50miER:M (obs)) DA I121%, power (cale.) <power (obs.)
R, GHEBIINT—EBREEL7011E, EAY— FEHERFL RS AREOBK,
HEAE — FOMREEREOHRPLIETH 5,

INHRH, NT—OEKIZIIAREOH K EEAEY — FOHRBHE L Tn5E DDk
HEWRIELZTTERL, EAE - FOMREBICHEZZE L 2P 60EH 707 7
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AHLEET, D7 EHANEHHIKTH 2 IR OBERIIEA Y — FOKT 2R3 7215 T3
T—=T 9 FZOBRBERVBDEEZ SNL I EDORNHEHERMOBRZ R VT
AY— FafE#ETE 2 MR OEH L2 R EE) 70 75 AOERDSEELE %,

ZO7HI2IE, IhETOEFOHGRER WKL O 23 E 2 ES) 71 7T K15
WA WG R E R BRI %,

B THHREFEOPHVEREL O DO/NRT =205 D5 ML —= v F e %l L7256
WZIARERRRE (1/s) PRI ABREZ MYy TRV = THEFT— VT Ty 7 ALHA
RFEDBAE D SHHE L 728, FWD1/sTld44 ~ 46, BKO1/sTI34.2 ~ 447558Y) 70 Fe e
ThbdEEZON, 72, ZH-ABOOHmE (2004) B X O=E- 1AL O (2006)
& ZE M A ONFEERE D S O AREIR (1/s) OFFMiA75%ileh ETRY ¥ a ¥ a8
FWT&HME1/s134.6, 75%ile Al T 1iL1/s1344, BKTIZ75%ile. L 1 THNiF1/s1344,
75%ile Al THIUX/s1342% WY HHETH 2 LW S N S,

Bz, PL—= 7k o TS N HEEREIL, 4 oKt (1/s) o8
POHW SN HEAEL 251 /s FHSINIHREGREPOHBLTLKEZRODLZ L
WTE, BBE T =2 HEIND,

F 7, BFONFARED S OWAKRERHOM (=5 - AiFS, 2004) &4 —VT T v
7 AR HAREOEH % S LICHKRIREO H R ERE, 25 ONI50mAERR % v HEE L
T 5 A ERRED S HEAROREZRA L 2AH, RFEEBROGELARE, o0
(28T — OFEREIEBF I L Tz,

M, MM EROMD Y 3L, EEMIEERENO 70— - 28— DL
ThbbrE MTHETA 27 47 (TO) TTIKHIZDOTFSIHELILEDVLETHS
(National Coaching & Training Center, 2003)o L2 L, KI5 & 2 ANIEERLKE (RIET)
LW IR Z RO X5 LI X > TEEEZ DL 2 L LWHETH 5o

AWZETO P L — = 7 ORI, RREEFWMRBIHUZIIBILZ L —=07Th 5
b ERAMOm L EREER RO LB LM P L —= Y TR TENNT - Th
CEHEXEDOLMEMEEZRTLDOTH -7,

miak L7z & 912, Balyi (1999 : National Coaching & Training Center, 2003) 1%, T-&
bDAR=YF LY PERIZOWTEMICO 2 FEGHZHE L Twb, ToEMICH
2B AR=0F LY NERORRIZ, FREFZEEL LIEAZINKRLZDDOTH S,

Balyi?V/R L7- S RIEE OLMETH 2 KIS EFEE, MR &8 RIEBORE L
FELERICH Y, BRIESLHRIENIAE (Parizkova, 1976), LR R SE OMEEE, L
L THOMMES: & BFR (Tanner 5, 1981) LTWA I EBMOLNT W5, T/, #EE)HE)
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HELIRBEBFEREBBRLTWD E W)Y (Malina and Bouchard, 1991 ; Kemper 5,
1987) b H 5%,

=77, BAEIZ X BAREICOVCTHRREHZZT TR, N7 4 =< Y AU fEED
HAONEFEMI BN TRALE T, PHNLREFoMALRE X0 b8, A%
EVENTVD ZERRALE FOH PR T X 0 & BENOLBARH L i KIRFRHE
PEPEN TS Z LS (Hollmann b, 1967) &M TWw 5,

LZAT, BEMICH LT LHOERERIMIL L ER AR OIE B b 5 LB
HHRPRES Do TWDE L) T, BIRITHRIEFTFERIEIT LTI, FROMY
WHEWIRAEDS R 2B 2 8IS X o THEDIEZ, ZTRICLo THREDMZ S Z LI
5 (ZEH-IMS, 1999 =¥ A4 52000 ~ 2003), 7z, wmAFEHEFMOIEIL L
%, TbbHROMUDIREIC % - 7260 5 TRFHHAMEIERT 5 Z LI1T X o TERED
W2 5ZEMH5NT WS (Tanner, 1978) 0 L72%%o C, Hili R MAM 2 i ARE ) 72 &,
EREZFHDY, HlEEDSL ML —F—¥ 1) 71 (Malina and Bouchard, 1991 :
Hollmann &, 1967 : Kemper 5, 1987) X, ABE#ERES] (Mirward®, 1981) &HEL & 91
RREBEMBBURICHFET 52 LR 5,

STE—HARETZ 4 v AR - T4 72y Aa—FTho7zWallace (HAREFHE,
2002) 1X, HAETFIZOWT, BHENZH EEE5720120%, BRI % EORE
BENTWTHENDLELZHMET), B TET—, §il), HiFAN), AE—=F¥E 57
C—OHMETI DT o> TWd 2 EPUBHRETH ) 056, REEFITBNTH
EERARINCLE > TVL EEHLTWLIERL LTV E—RBTICL 5o TR /T =7
EQOML—= Y FORMIIEETHL LEZ LN,

INHDOZ NS, PFREERLEHKRAETH I 7 E—RFOHEMNEKIITH 25 R HHFA
T, BOPICAY = FREREIND D, HOLEINLE > TRELRNNT—DPULETH S
ETNIEHEDOS S, BVRANIREORE SHPHEET L /sBRKREVWLET TR, Bk
DYREVPREL DD RN HABD L L EHIZAE—-FDOH L b D2 LI HTT 2
DI LR L TS,

V. X #
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