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A Study on Clean Behavior and Lifestyle among University Students
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Abstract
To investigate relationships between clean behavior and daily lifestyle, 471 university students (male=260,
female=211) were randomly selected to complete a questionnaire to gather information about their lifestyle patterns,
reasons for cleaning their bodies, and their hygiene-related knowledge.

1) Clean behavior: the most frequent response was "not sharing a toothbrush with others" (85.0%), followed by
"wash hands after using rest room", "changing underwear every day", and "taking bath every day". 2) Reasons for
cleaning their bodies: higher percentage responses were "sweating”, "refresh", "removing drip from body" and
"comfort". 3) Hygiene-related knowledge: the responses indicating "bacteria propagate in wet towel" were most
frequently given (95.3%); on the other hand, responses indicating "there were staphylococci at wounds of hands" were
less frequent. Male students scored so higher on the cleaning behavior they have good lifestyle patterns, and therefore
appeared to have a healthier lifestyle.

Accordingly, improvement in the lifestyle of university students may be associated with achievement of clean
behavior. In the future, it is necessary to give appropriate hygienic advice to university students.
(J. Sport Sci. Osteo. Thera. 6(3): 95-102, March, 2005)
Key words : University Students(X*#4), Clean Behavior(i&#21T8)), Health Practice(ZETE S 1E),
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Differences in Muscle Oxygenation of the Rectus Femoris and Vastus Lateralis
During Knee Extension Exercise
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'Faculty of Social Welfare, Kinki Welfare University
2 aboratory of Exercise Physiology and Biochemistry, Osaka University of Health and Sport Sciences
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Abstracts

The purpose of this study was to investigate the differences in muscle oxygenation of the rectus femoris and vastus
lateralis during knee extension exercise. Six healthy male subjects (21.5 + 1.6 yrs; 171.7 = 6.9 cm; 66.7 + 7.5 kg)
performed maximal knee extensions for 60 seconds at an angular velocity of 60 deg/sec. The muscle oxygenation of
the rectus femoris and vastus lateralis were measured using near infrared spectroscopy (NIRS), fixing the probes on the
rectus femoris and vastus lateralis during knee extension. Muscle oxygenation of the rectus femoris was significantly
higher than vastus lateralis at 20 to 50 and 60 seconds after the onset of the exercise (p<0.05). Blood volume of the
rectus femoris was significantly higher than vastus lateralis at 10, 15 and 20 seconds after the onset of the exercises
(p<0.05).

These results suggest that the rectus femoris consumes less oxygen than the vastus lateralis during knee extension

exercise.

(J. Sport Sci. Osteo. Thera. 6(3): 103-106, March, 2005)

keywords : Knee extension (FE{f/BZEH)) . Muscle Oxygenation (FFEEFRENRE). Synergistic muscles (H@8h#5)
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Fig.1 Changes in muscle 02 level during knee
extension on rectus femoris(e) and vastus

lateralis(m)
** Differences of rectus femoris vs. vastus lateralis : p<0.01
* Differences of rectus femoris vs. vastus lateralis : p<0.05

2. KEREF B X OIMUERHIZBIT 2 MikEOE(
X 2 (i KBRE A F L UYMIARGIC T 5 i & D
ZBlbERT, 7ok, MEEIGEBREREZ 0L LT
EEHET X TORBHELLEZRTLOTHS, KB
EfICB T 5 k&R REEES O HIEED
mTETHEMLE, —F, SMUERFBICBT 2 hikE
ITERREE OGS & BIZIEKT L, 10 BEICEE
EEFELZ, TLT, BREEERLEE, EEHO
HTETHEMLUZ, KRBEHI X UIMULEICES T
3 miEEZ LT % L B EES DR 10 BEn
b 20 BEICEBW T RBEES O M3 7 IR O
MmiEsE s L TEEICEVWERZR L =(p<0.05),

0.100
S 0.080 |
= 0060 | 5
g 0040 | 2
= 0020
0.000
-0.020
.0.040 1 o L A 1 ' - Il L L L A J

0 10 20 30 40 50 60
time (sec)
Fig.2 Changes in blood volume during knee extension
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* Differences of rectus femoris vs. vastus lateralis : p<0.05
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Fig.3 Relationship between blood volume and muscle
02 level during knee extension on rectus femoris and
vastus lateralis
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Effects of Taping-Induced Restraint of Hamstring Movement on Lumbar and
Pelvic Movement

Hirosi AOYAGI?, Yoshitaka TAKEUCHI?, Satosi INOUE?® and Takahiro HAYASI?

! Yugawara Sekkotu -in, ?Meiji acupuncture and moxibustion university, *Inoue Sekkotsu-in,

Abstract

To clarify the relationships between movements of the trunk and the hamstring muscle tightness (SLR 50° and SLR
30°) induced by attaching tape, lumbar and pelvic movements were measured using an ultrasonic three-dimensional
movement analysis apparatus. In the comparison of the control (SLR 0°), SLR 50° and SLR 30° groups there were
significant differences in the anteroposterior tilting angle of the pelvis between flexion and extension of the trunk
(p<0.05) in both the SLR 50° group and the SLR 30° group.

There were significant differences in the flexion/extension angles of the lumbar vertebrae between flexion and
extension of the trunk only in the SLR 50° group (p<0.05); however, SLR did not influence other trunk movements,
including pelvic rotation.

It was found that the tightness of hamstring muscles affected the anteversion of the pelvis, and the mobility of lumbar

vertebrae increased to compensate for this effect.

Keyword: FHEf#E23 F (Straight Leg Raising),

(J. Sport Sci. Osteo. Thera. 6(3): 107-110, March, 2005)

= R ITTEEREHT (Three Dimensional Motion Analysis),

BRI 72 Hamstrings O EEHIFR (Forced-Restraint of Hamstring Movement)
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REDMEME AT T ENEETH D LR T
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Comparisons Among Various Supine Positions on a Questionnaire Survey and
Autonomic Nervous Activity
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! Graduate School of Tokyo University Marine Science and Technology
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Abstract

Nine different supine postures were compared using a questionnaire (experiment 1; E1) and indicators of autonomic
nervous activity (experiment 2; E2). For El, 35 healthy subjects (28.7 & 11.9 years) were studied; for E2, 5 healthy
subjects (33.6 + 15.1 years) were studied. Nine different supine postures were adjusted using a triangular mat, and
included 3 anglesx 3 positions. Condition 1: “upper body up™ positions (upper body positioned at 0°, 20° and 40°
from horizontal); Condition 2: “lower body up™ positions (lower body positioned at 0°, 25° and 50° from horizontal);
Condition 3: “upper and lower body up” positions (upper body positioned at 20° from horizontal; upper and lower
body positioned at 25° from horizontal; upper body positioned at 20° and lower body positioned at 50° from
horizontal).

In E1, 80% of the subjects in the Condition 1 and 51% in Conditions 2 and 3 felt more comfortable when the upper
was positioned at 20°. However, in middle-aged individuals, 60% of those in Condition 2 and 80% of those in
Condition 3 indicated they were more comfortable when the lower body was in the 40° position. In E2,
parasympathetic function increased (as indicated by the high-frequency (HF: 0.15 - 0.40 Hz) from spectral analysis of
ECG RR intervals), when the upper body was in the 20° position and when the lower body was in the 25° position.

We therefore conclude that upper and lower ups inclination of supine position was more comfortable position than

flat supine position.

(J. Sport Sci. Osteo. Thera. 6(3): 111-114, March, 2005)

key words : {JIEA{if (Spine Position) , ZZ#¥%# (Comfortable Attitude), RR flE (RR Interval) .
H M EERZE (Autonomic Nervous Activity)

[Iesiz]

t MIE o THERSARRBEECEERLOTH
5, EBERSARBIIZRSEEE 2B L, BIZZEe
RIEDZEMICEEBISE5, ToBR. BEOHS
B2 A L AZBESE, AEFEROTHICL
B3, ¥-HROHESICEBWIEBRY EER LD
FEIET BIZ & 2 Fi-C = A 33 & 2 EEIR R4
7r VIEIREE IHSMED 1 2 Th A=, HEIRY
PICRBEDEDOIEL VW I bDOLEETH B,

BOETid, HREERIC) S2E—a v RER
HBTNEHFY —<= L ROLbLEATETNELEE
bhTwa, F7c, ARME R &H 2 =232(%
FTho-OARRI2EFE L2, ERASEH
TEFMERETET, REHEFZ v 7 OFEEFT
B EREREL L D DEREORIE LN R
EVo CRREN T b, ERERETTH Bk B SOk
BENETHD EBEDND,

—FH T, RESCHEIREFICIISE Y o ADMNBA L &8
LD, T, SR Y D B ERRIERD R L,

ERBEBL NN THS, LhLEHDLI,
R CAPBAL S © b WA OMIBES 0 ks
BRI B B EOEM & o T MEEBO B R X
0 RERRER O ND Z L ERRL T,

T T AR, RN RROREROMN L2
AAOICRER | ClEEBMRBIIC £ 2 AR
SBR RERE E BRI v DA RO TR
L, 38 2 CTREERAMIESZ ORESICLD
B AR AR O SRS & 0 FBMICRTT B T L T
X D BELMBMLOREZRAAR,

[ ]

EBR 1. BROMIEEOEBARET

HREL. FEET 184 (T 22.7+2.55%),
FELF 124 (F521.952.7T5%). PEEFS54
(FE# 50.2£3.2 5%) . A#H 354 (F#28.7+11. 9
wm) EX®RELE,
MEAMEEST, K1 0@y, 8 EaRToms
FloBFIT, FNEN Nol~3 O 3 &0 ELIEE %

—111—



AR—-VEESEEZNR $£6%5-535 2006F373

REBXE, TOPTRLELELESE T LB
Liz. BEEBNZIZLITOED THa,

EEHROMEEHZ BT 2 BFhd, Nol : EE O~y F
WA L DIEE, No2 : WEICERA 200 oU L
Frok—b8l<wy F(UUTF, vy b) 1 HRE.
No3 : = v F 2HERTRE (A 40° )D3%
HomHbELER LKL S EHEZMER LI,

B OEEHI B A BREHE, Nol - BFE DO~y F
IS LT, No2 - BEEIICEMA 25° OV
VEFy TRy FEATFCE#B~ v b) 1 HGRE.
No3 : B~ v b 2 HERTRE (HHAH 50 ) @
SEGOENLELEERLBUIES 2L/,

fFEgEicE <y b 1HEGRE (BEAA 20° )LD
HREOELHC ST B BEHI Nl B~ » P22 L,
No2 : Bt~ v b 1 BGRE (E#l A 25° ), No3 : i
< v h 2HERTRE (ERA 50° )03 &FoF
MHBELEELB L AEBLERLI,

W, ERICERLEEM~ Y FOAEIR, BB
FOEROBEHALZERL-LOTHEH, KEHIZ
kB ENRENL, =y POAERZOEEHE
DAHELITRBEND,

ﬁkﬁ#ﬁ@ @ @ . ag" |
e R RV

QA 2

1. EBMRERNMIEEORMIBITIHE Yy b
LBy FORBEEE

EE 2. EEMEMIEBOEERIRS

WREL B4k kit 14 554 (33.6115.1
%) T, REREIIEER 23~25C, AERR#EZF
% 1B~ BoICiTo T2,

FiEix, FHEREMEMLT 30 yor#EElc. |
2 vy 1 EHA 20° ) LEEY 1
(A4 25° ) ZRHWEES (LT, RMEAML) &
S & 2 A TOMBMEL (BLF, THEPBAML) %% 4
7RIS A 2 BET2{The7 (K 3), TOEEIT,
RO 5 SRR R, BIEREOZTNE
o 2 SERWEEZEMEME 5 55 & FEHEMBAL 5
Ao LEEHER) &OER RR FRIC X 5 B
Wiz oW TR Lz, w, ERPIIEARATFRZ ¥
1o ' '

LDERITMEFEIZ T, BAXEHR D WEB5500
2k iR L, PEG-1000 (Z X WER L=, BRIIT

RERX

— &3 7 Y v S EBE 2kHz (0. 5ms) DXEEETH
BEH L, LDERREZYV STV AHBIO Goview
I1.4 #HWT, —HEORBIRERH L, £
LER RR FIRRILERES b 7 A FEBRLO MemCale/Win
versionl. 2 A\, BERkT b ¥ —ETHELEE
WaIT o7z, AREEEFT ORI, BRAKEALS b
JVEE4Y - LF (Low Frequency 0.04~0. 15Hz) & & A H
Z~2Y hJVERSY : HF (High Frequency 0. 15~0. 40Hz)
AL, BREEARS PRGBS EE)
OFEL U, KB E/ERER S  LE/HF % 38R
BREBOEEL LTiTo2 Y,

&%&0

2. EENRBRA TRV ZRNEAM 8
*EEEMEAMIES : B~y b 1B (ERA 20° ) e fl~y b
1H ES A 25° V2R B LSS

B M (49
25 | 5 |2] 5 |2] 5 |2] 5 |2| s
TEMEME | RE | FE | &% | w8
€30 fmBAGE | MBME | fWRM | DB

3. RO ESOERABRNERICBTSF e b
o—J)b
« SEHMBAME - B R O EH i MMETES
< EEMEMY @2 TRLAEE.y b 1HVESA 200 ) LB
B b1 UESAE 25° ) ARE LLER
« KEOREHF(54) O EREZER

[ Rl
EB 1. TRNEMIESOEBRIRR

eI Rl 2 D TR CIE. Fiphl, #HRIT
HTHEREOBREZ IV HN2 T, 21 80. 0%,
FHEBT 77. 8%, HEKT 83. 3%, FEF T 80.0%T
Hote (F 1),

BRI 2o Fo AT TE, mEREIEDS No2
L No3 T. FNENAMEN 51. 4% & 37. 2%, FEBEF
6L 1%& 23, 8%, FEKTFRE bIT 41. Th, FEE
FA840.0% & 60. 0% Th ol Wb Nol ZEHEE
LEDiERTHo = (£ 2),

R, BREES ICERZ 2 T BRETTIL. Nol
LEELEFIT-ALBLT R LTIEEITN2
ENo3 ICER L, FRENEMEKT L 4%, 48.6%, H
BT T 61. 1%, 38. 9%, HEL T TIE & H 1T 50. 0%,
REEB FC 20. 0%, 80. 0% THhotz, FicHFFEEFT
N3 DEIEVRERTHoT (F 3,

KR 2. THEMEMIEEOEFBRIRE
H4 13 R ORES S OREEEZEEL LT,
MBI LR L E~y b 1R LRy M 1KZ

—112—



AM—VEEFEZHR F6E-F3S 2006838

BB L LM LSO (HR) & HEAKA
7 kIVER4Y HE 3 X OMER 3/ & B iRk i LF/HF
DECEZHEB LD THD,

HR i, ZE8RIFIC H LR TR0 1o A Wi sk )
M b8, EHRMEME L v XML K T
B BHRKE NI,

BERE AT PR HF TSI L e
&b U= MBI FAEmEITRE <,
LHAPBALLA b FHRMBALIZBIT LBk E s
#L29.4, 26.2 R4 > bEA L, FHEPBALY b
MEMEIC AT LB I3 36. 0 A > MM L 7=,

()& 3 /@B Aot LF/HF 1ZZ0ais ot L&ge
{MBEARLIZ AT L7=BRIZI 40. 2 WA > R L. FD
BOEBELTIEEFITH 32.8, 28.8, 35.2 FA >
FOELTHY, KERERZHBN 2ok,

#*1. E@HofiHoRMER

No. 1 No. 2 No. 3 1
n % n % n % n %
HEBH 3 167 4 7.8 1 56 18 100.0
HER 0 0.0 10 8.3 2 167 12 100.0
B 1 200 4 8.0 0 00 5§ 100.0
s 4 11.4 28 8.0 3 86 35 100.0

2., REGSOHFSORMNER

No. 1 No. 2 No. 3 iy
% n % % n %

WEBMY 1.1 11 8Ll 27.8 18 100.0

w o ey

B 0.0 2 400 60.0 5  100.0

n
2
WETHE 2 167 B 417 41.7 12 100.0
0
4

13 11.4 18 514 37.1 35  100.0

b
(=]

#3. K~y b 1EicET 3 RANBOARORNER

No. 1 No.2 No. 3 B

n % n 5 n % n %
HEDE 0 0.0 11 BL1 7 389 18 100.0
Wikt 0 00 6 5.0 6 50.0 12 100.0
PEBE 0 0.0 1 200 4 80.0 5 100.0
i 0 00 18 5.4 17 486 35 100.0
— % — HF —d—LF/HF
H ¢ -—O—HR Ty
F ’9\ s
8 25 Y o 025 M
03 * .‘ \.' / R
U 0 ol / 0 D
L TN g4
£F - it
; 25 -025 ®
H
| F -50 -05
} ZHM REX TH RE TH

H4. LRt FHMBAIESoBniEL I
B H0HAEMR) ., LHEERBREOBEERFICLS
BB ALY FUVEES (HF) B L MER B/ S A KRS
e (LF/HF) OB BERIc 3 5 LR OHS
- FofE - JEH ¢ R QA R PE SR
CERCE2 TRLESYy b 1IRESA 200 ) L ER-

F1d (ERA 250 ) ARRE LimEs

R

[ #]

b bE, FHSSHEE, FRSUSHENL CBEE
L CHHEOE# OIEZ R L TV 5, AHFE Tid.
EFEHB I UFHESICEE~y FERETH LT,
WEMBMIL Y b FEHEOBHhE2H< W1 L, BE
T DRI L L, REBBRELNSOTIT
RO EWIREHRBB L LR,

EB 1 Tk, ETEBREOBHICEALT, RbLE
ERFZRUEEEIFE -y b 1EBREET, Kl
I 20° BEOH~y PCHEAZMAIZENREET
HHZ ENTREEINE, BFREOBFICE L T,
B~y 2 LOEHRMEMIERBKE HIEET, <
v b1t 2koFrEmBETH-7, LiEdoT,
FRHBICA L THEMZMAFREW D L Rg
Ehiz, ARHOLOEFICEL T, KEEENRE
o<y b 1R BEWNTOERSSOEEICEL
Tit, BRFLRPAE~y b1 2HE2EREL
B Lz, KBSz B W TOBEEDRINO No, 2 &3
=y b LIICBIT 5 RREMORITD No,1 IZFILE
BTHHYE, MFEBOTRELEETH- DI
L, BETHE—ADEETHD LEIELEFRIV
iphoi, ZRIZE D RS L ERROmME ICER
EOTTEBRWE LR ENT, BRBOES
BL Tk, KEBRER~<v b 1#E 2HcER
Boahi, ERECHERSETHAIL I LAAD
M, F—FELLRNWI ENLSEELIRETS
VERHSHH,

EER 21T, DHEE»LOME EMREDERD
ZE I Lo THEBAN R ERBOFIERAAL -, B
DT E < HEMEEEY, ZRHE L BIERAER
EHERTEWTE Y, HF oIk EREET
FEMLTWALEELZLRTWS VY, FLTHKER
BAEMICEHT S L LBOFEDHEZE LAY, &
IR BRIBIC R 5, E8R 2 O RiT, FHEIPEAML
HHEEMBMLICBITI /S & HF laidfmL 7=,
Wiz, BB & ERMBEMIICHBITSE S & HF
AT L v b Li-, BS P, Fiadh
£ ORI ERE D OBz h3 0 HERMR ., HERTBS
HEICEARPHVEBORKEIZRD O TRV
LHELTWE, KERBIZBWTH, i~ iC
LV EFREOBHABERNEINT, RESOPEZAS~O
PSR L TR R E B A W S, EREL
TRREMEEEMNTEL, —FH TREMBML6F
HMEMIICBITT 5 & EICHFEOTHIHRS 2,
REBCTEBR ORI M U AR EE R
JLELEEEXLND,

FEAE X OEBIC AT HERRE & FREBIZH
AREOCEHAEZ DT IMAIERITI LIV ERTHD
ZEBFWERT, ZhiX, B bOFREO S RE#H
OHBIZLAbDOTHDHEELZLND, XY, H
ST ETHE MTE o THEED S REdhiT HiEo
N ARFEL, Hf~DYa v 7 ZRVTEHE

— 13—



AM—VEERAFHA BO6E-B3S 2005F38

FEFECEER2LOTHD, LML, MEMEERICE
WTIRZFOBMBEEBREZEE L TWAREELND
5, BE L LT, B1ICBHMICLAEAOER, B
2 \CHEMR~DRIFRE X bhb, oFY, FER
AT COMEMLIZ. BEXBHMEIBOAICEPLTLE
5 (W5), FAUCLY, RS L URERIZ iR
B, EEIC., BRCEBTFTVWRVWEER -

FERELIDRENSBEMH~Yy FRET LRI
L OEBRENEROMEBEREHFA TV, £
B ~DEAHIZ. HEMCERORMOFBARE L
25, “hil. BMTRHPIVMOIDEEFRE
FRERARMENR T, ThABR LR LE LTRK
HREBOTEIC SRR TWEDO TR VN L H
8215,

AT, FHEHRMEIES LV iIXFRin s 78
iz b HERE QS 2 o T MBI EB 0 F L%
WA T L AR E RS, SHBIITOLEE RN
M- B AORNR2EBMBELEZLNSN, =
DEBITREFEO Y S s P—a VES BERRS
1T & D IRFEESES, BEIRDS S BT & U TR IRFH] oD BERR %
LA EoHERVAMAERBS R T v 2 EEEFLR
FoERER Y~ RIS,

TR g

5. JHCOMBMEL (FIE) & B
I F) TOFRE S Ko Lk

RERI

[#% &)

1. B&35428.7£11.9) ZARE LETHED
REEMEAEBORMN T, FHE IR
X DX, R8EIC 200 BEOE~y FEANREE
NERERRETTHNEL , RRCEFESICZ Y b
THAZBRTIABLIVANVKERBELND D
LR E R,

2. Bl 54 (33.6£15. 1 %) xR & LI REME
frEsho . OEE RR MRS & 5 B ST O8RE
T, FHAMBALY CEEMELL (< b
20° LB b 25° AERE) ~OBTICED,
HF B4 23880 L, ORI 2SR i 8 (RN R
m®aEhi,

3. Uk Ehb, EEELEFRBICER~ v
ZRRE LA IS8T MBI S8 L 0|
FEMHBOBENICIATEREERTHIEER
b,

BWEMADICEY AFRCEXLTBAEEVES
AFARICEBMELET,

FPFROEE I 6 [ B AR R — Y BHRMEFS (2004
F, LRE BB EEMAR) LRV TRERLE

[BF ]

1) #Ef (2001) {EREEE L BAmEEE (B2R).
ESEpE, ®WHE. 71-109.

2) B9 Wk, M NEF. K@ . kEIEA. E BB,
KHRA (1995) fiidfSsh LB, HMENERESE 22
EESRHAE. 416,

(%8 200528 25H)

—i114=



AM—WEESEEPHAR F65-5$38 200683A4 FEFBIERTS

I EENREE & AW e R T IS 1T 5 B MR B AR E O Rt
EEFHE] ' PR, AAFA
RO EIERAR, OB

Validity of Accelerated Plethysmography for Assessment of Resting Autonomic
Nervous Activity (Case Study)

Yuji SANO!, Junichi ABO? and Masato ISHIMOTO

"Tokyo University Marine Science and Technology, Faculty of Marine Science,
®Graduate School of Tokyo University Marine Science and Technology

Abstract

Objective: The purpose of this study was to examine the relationship between two techniques for the assessment of
autonomic nervous activity: the Accelerated Plethysmography (APG) a-a interval method, and the electrocardiogram
(ECG) R-R interval method.

Participants: One healthy female (28 years) and one male (58 years) volunteered as subjects.

Measures: ECG measurements were obtained from the chest, and APG measurements were obtained from three
points on the forehead, the left middle fingertip and the tip of a toe on the left foot. Spectral decomposition of Heart
Rate Variability (HRV) was performed by the Maximum Entropy Method (MEM), resulting in two major bands: the low

frequency (LF: 0.04 - 0.15 Hz) and high frequency (HF: 0.15 - 0.40 Hz) domains.

Results:

1) Average values of a-a intervals and R-R intervals were similar, as were the standard deviations and the

coefficients of variation. 2) The a-a intervals measured with the three-point APG method were significantly correlated
(r > 0.95 p<0.001) with R-R intervals. 3) The LF and the LF/HF ratio obtained by a-a intervals and by R-R intervals

were very similar.

Conclusions: The APG a-a interval method for the assessment of autonomic nervous function may serve as a

replacement for the ECG R-R interval method.

(. Sport Sci. Osteo. Thera. 6(3): 115-117, March, 2005)

key words : JIEE k% (SDPTG; second derivative of photoplethysmography, APG; accelerated plethysmography)
IEEENREE a-a 1 (APG a-ainterval) , L& R-R EIFE (electrocardiogram R-R interval)
OHHZE®) (heart rate variability) B EFREHBAERZE (autonomic nervous activity)
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XBIRY X, VA LA A BB LARVES#0,
AFEERBOUANA 1 BERTHHa%1, ALY
ANVARIZ 2ESRT BHE % 2 L LT, #NEnodis
RE—BELHHERFIDEITRVET,

# 5-1 By —r
Y
X 0 1 2
BC
0 CC CB BB
AC AB
1 CA BA
2 AA

WiZ, BEYZ— ORETHHFEERX THE
To £T. VANVAABBIUC BT DieRs, £

AEN, Py Py P B Z 8 IZTHUE, kDX H1C42%
TEWEELET,

_ _2_1
P4 6 3

Pc=

X, B — CC T, FERIZp (X=0, Y=0)
LEL, BB 588 L 2 [ BB A HEN
MM THAZ LT HETI. &R0 L 512 1/36 &2h
i'a—.ﬂ

PX=0,¥=0)=pe-pe=—re=m

A NAB & CIUSEd DRI ¥ —BC &
CB £EMRBVETDT,

p(X=0,Y=1)=pgpc+DPc- Py

mlv-'
oxl—
mlm
W
N
o | =

1.
6

ERVET, RERIZLT,
p(X=l,Y=0)=-;~, AT AP =Dwa

L]

P(X =1,Y=2)=0, p(X=2,Y=0)=%

pHX=2Y=1)=0, p(X=2,Y=2)=0
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# 5-2 BIER T — D

¥
X 0 1 2 ity
0 1/36 1/6 1/4 4/9
1 1/9 1/3 0 4/9
2 1/9 0 0 1/9
atX 1/4 1/2 1/4 1

BEONFT, ThoZELDTEHLEDOBE -2 TT,
# 52 ODFEFR S F —ATEIT AHRIT, —RERORE
BARWAE,

p(X=an=yj)
Jor x =0,1,2;y,=0,1,2

LRV ES,
—HT., BESRESRX, Y ISR LT,

pX=x,Y=y,)=f(x,y,)
Jor X, =X,.%,,0 3%, = Vs Var--*

TREND 2EHROBK f(x ,y) % 2 KThEREEK
(x ,v;) ORBORRGEESEERND - IS
WERAN LU, K52 DL SREE (x ,y) O
BESHEH OV EAEELITRL VWV ET,

7=, LORTHYOROM., 4/9,4/9,1/9, L3, #
HER

-1

2 1
X=0)= X=0Y=)=—+—+—
pX=0)=3 p( e

Ol Ols

2
P =)= p(X =LY = )= +3+0=

J=0

2
PX =2)=3 X =27 = [) = +0+0=

=0

plX =0)+p(X=1)+p(X=2)=g—+§+%=l

FELTEY ., X ORDHESERER -\,

p (X=0)=4/9, p X=1)=4/9, p(X=2)=1/9 DL 57 X 7=z
DWTOSTHZELS LFCET, ZORTHAXO
BT L S, Y OEDRHEREREREGS L UED
st bRkRIC LTELhTWET, Yoo Lk
B X OEDRHERE LSO S Y OJEIHESRE RS
ORHL LIV ET,

BHEWE

ST, DX 5782 yumi & BB A% Excel M
WTBEIRLTREL X 5.

=7, Excel b ET, £52 23— MIAALE
T (®5-1) . KWC*URATAI PO ETFT v ZL
T V== DIF 794 —F&27 ) v7 (HHN
A7 7 (H) ) LT, K52 DX5i23D #ith
FZ7EERLET, bEixv 4V —FiZf->T Rk~
20 w7 LT#EDAE—MEIC, 53 DXH7%
3D OREIRFEESMR{ONET,

EBIL.FURTAI ML DAETCRT v/ LEEET,

! ol 1 2|
0 0027778 gtmq

) ! 025 0444484
1) 0111111 0333333 0 0444444
2p0Ml o O oWl

025 05, 025 1

——p—— Tt il Sa s mEEREES s | TR Ee- S

L

R 5-1 F—ZDAN

@mo
=
o2

5-3 [RIRFRESRSIAT
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DN DTF 74 F—Fes V7L, K540
X D12 3D ROV IR LITHHES 7 7 2RI L E
1. [k~ ERR5-5 DT 77 44— KT 3]

ERRTH L, B56 Lo, TOHEIIX OFEES
HnELhET,

5-6 X DDA

HERE

2B, @56 D774 FT T 2RELY
DEDHFEIEONET,

—fIT, X BLUY OO MERE R IR D
LIIRELET,

f@)=p(X=x)=2f(x:¥)) (9
g)=p¥=y)=2f(%.¥,) (3

ift‘

ZZf(x,,y,

= Zf (%)= Zg(y ) o0
Y EE"J_L‘I:tlr") i‘("b&;b A
XBRUY A5iliga2 B aid, K (6-1) AlGhis s
720, f(x,y) &EWTHICEFREREEERIN S 5\ i
BB LIFUET, ZOEA,
plasX<bh c<Y<d)= _[ff(x,y)dt@ (65-5)
ERTTLEBTE,
fe)20, [ [ fxy)=1 )
ThdHI Lid, BBERESLFIL T, EbIT,
@ = [ fydy -7
g)= [ flxydx 5-6)

i TR, XBRUY OFQEEREREVVET,
[EDsAmBEHET. BTN

F(x)= [_f(x)dx (5-9)
GO = [ gy 6-10)
T, LA OBIRR,
_ ) 460 &-11)
f(x) 3 gy)= g

LREEFT, 20 B ERMSOLRICR LFEE
HAWeopk, b B T2 T,

FIRFEEERRE £ (x, v) ZBTT5E, 3D
STy, #RE ® 57T QL3RRI ET (Lo
HCIEEERST 2BEERTLTVET) .
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z =flxy)

5-7 FIFFEEEERI F (x, vy ) Of

2. 2R THEETEHOMIYE

FERIK & 1T A FAN, T E LTXICARom
A L D ZEOAD2 VAT o—LOESY &+t
X EYITIHT O DENH Y, XOEKT., YOEL
WhkEREELEZHIEREZLNET., LL. Y
BEODANDEEELT5HEXEE YDEIZIXIEE AL
RN ERTFHEIhET, Zoldc, BE—
WML EEMOBRE TERTALENES
NET. XEYPHEREHTHIBRITBOTHRILT
ERVEET, DoTEL T BEEEEX LY LR
I L A CBHRZRAN B R DIZONTERE L L 9, FE
RIS L IITRE L2V T — 4 FOBR & £ DL v s
SNWTiL, BlEHSEHT [F—2E0HEEEGR: 7—
SR (B8EITFE) OFTHHALET,

W, BEREH (XY ) ORRRESEEERE T (x y)
2, x TR o(x) &y FEITOBHK h(y) OFRTE
ENBXIEE. Tabb,

J(x,3)=q(x)-h(y) (5-12)

DL, XEYIIMTITHHENIZEIZLET, £Z
T, ZOLED qix) & hiy) XEDX H2EEIC2D

DYERLTHET, I CIEREEEEEL, &
igx\

f,p,)=a(x) k() (5-13)
LB,

Zf (x,y,)=q(x,)- Zh(y,

% =R (5 2) Ja'&ﬁn&fﬁ?ﬁﬁ(%@ Thiy) i3 x; I
BHRA < —EDEE DTk , LTI,

f(x)=k q(x,) (5-14)
L0 Ed, . FERIC,
F)=) fx,y)= Zq(x,-)-h(y;) =kh(y;)

b,
g(yj) =k, 'h(yj) (6-16)
EFREBOT, KB4 b,
Zf(xf)zkl'Z‘?(xi)zl (5-16)
> e =k hy,)=1 (5-17)
J J

LY, EO2REDAENTEHED L,
k] 'kzzzqoc;)'h(yj):l
Pg

=22 /(%) 80)) (5-18)

PELNET,
—4. & (5-4) +=X (5-13) XV

22 Sy ) =1=23 q(x)h(y,)
Thans .
kl-k2=1 (5-19)
b, hi, K (6-18) fATHL
PICARICAEDII(CAR- D
é:%i;“ 152!# HeBE U, I%;Lffﬂ’b\
q(x)=f(x), hy;)=g0))

L72oT, alx) & hiy) AR f&) & gic
iz B2 Z &) £, EREROREE THIRER
Z qx) & hiy) IEDGMA f & gly) THHZ L
Mo £,

VXD L, MEEEH X, Y OREREEREED.
BnsyA £x) & gly) O,

fx,»)=f(x)-g(y) (5-20)

LlroTINAEE, XEYIHMITITHA EWVWET,

—fFlE LTX &Y ISR EZ Y B TasE
Lxd, ZofIT XbY bESl=u,=u,=07T,
GH=0 =0 ,= 1DEDZHIZLIER->TNEHHD
ELET, ZkE, FEREEEITL.

flx,p)=f(x)-g()

N2 N27

ER VW ET, ZOHHDA A—TEMBT-DIT Excel T
BRLTHET,

TITHE, KEHRTCIA x &y & 0.5 EXATRK
(5-21) ZFHELTEE2L V) (ROFBRIEHELET).
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ERTER SO B

59 FordHHDER

B B X SR FET3D OF T 72N THIZON
5-8 T3, 7277 L. HOfBEAZRIRT A5 4T u /T
3. ®@ 59 0L 35 IERmRERATHNET,

PSRN 2 R OSA I RIRFEREERMEZ, Z0
k323D OFST7TCRAZENTEEIN, FNTH
RABVESBETEL., BEBROELETTER
FB- LT TEFEA, FLTOEE 3L EIcHEhnd
NTEBEBEARRTA I L&A TEERA, ZOZL
b, TR 2 BECALOBARIL, FLAEEDE
F TS T 7 THRDRTERD ZENTERVDT,
BinsAaE AT, BEERICSMOMEEE T~ 5D
%T‘Tﬂ

iz, #(6-20) ML LApV vk &, D& 5 Tedefft
R TRENDIBEVDH Y T, ZOL TOMEREEN
iV ERSTHELL I E2EDK (2-3) (Vol. 4,
No3,pl89) #ZML. HgEEERstke F6-20) LFL
KiCETHWS L.

fxn=1x)-fy[x)=g() f(x]y)
LREBIEBPMDET, ZI T flxly) &M

BERMAE L TVET,
LiztnsT, T A, Y=y THHLEIRMHFOBL

(5-22)

TH X=x &5 MT&HEREL.X 6-22) LY.

X =27 =3)= £(x| =L
g

THEZBNBZ &RV ET, 22T, gly) 33X(5-20)
hbhd X Alc, YORDAT 2V ET. T0XD
FRERERIECE LS TR R EHIMES T LV ET

fly|x) oW THEERICERTE T, Fi, BB
REALRI AR LTSI RLEIICLTRD
BNET,

3. FEERERTHOMMFES 2R

T, WISE CESHE) 1ToWTiE, BEEREEI
1. 42 Elos (2-28) (Vol. 4, Nod, p192) T, Fizidii
H7REaTiE, BT < (2-29) (Vol. 4, No3, pl93) TiE#
LTEE LA, 2O, %, FEHES DWW
il LT, B LTWA—20Box3 2 HHE%:
EZ2T&E L, FEEESTOEE Y, SEHIIHL
TEREEHEEE 2 HONBERTT,

R E O B R E S, XITHLT

E(X)=2 2% f(x:5))

(5-23)

=Y x5 Y )= 2% f(x) (5-24)
i J i
FHRIZ, YR LT
E(Y)= Zzyf 'f(xuyj)
L |
(5-25)

= Zyi 'Zf(x,-,y}-)=z,}’; -g(y)
i 7 i
& LTHIRHIE R RO £ ¥, RIS EL,
ECO)= [ [ xflxyydsdy=[[x-ds [ 1(oy)dy

=[x f(0)dx

(5-26)
EW)=[ [y fooydsdy= [ y-av[ flxy)x

- ]:y-g(y)ab’ (5-27)
L0 ET,

LIAT, FHHEEVIERELD, WIFFEEVIBES
TEZSE, XHANTYOHHEDH LT, “€0l
BOWRHE" &\ SRR T 5 2 LR TEE DI TT,
“HETC. E (-) &LT“" OMSZESERCL
TEFELEA, " OSERREROB LD
DT, Tk BB ORS, B hG) &
hix,y) OHEEZ, ThTh. ROL D ICERLET,
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E(h(X)) =Y h(x)- f(x,) (5-28)

EhX.1) =3 3 h(x,y)) f(x,y,) 6729
o

[l O
f(x)=p(X =x,), f(xnyj)=p(X=xn Y=yj)

PSSR OB, B h(x) &2 hixy) OH
FHENL,

E(n(X))= [ hG)f (0 (5-30)
Eh(X, 1)) = [ h(x, )/ (x,y)dxdy (5-31)
LEEET,

TDEITTBHE, 1EEXOSEIE. TTCE2E
DF(2-32) THEERD 5 BITEA L Tidk v E L7225, B
5 h () ZREEEHX OB h(0=x-EX)? £ LT, #
HE

V(X)=E(h(X))=E((X - E(X)*)

ZRO TN EXN £,

ST, 2EEXEYITHT B AIIED L IITb LD
EDERIZZEZE LY I, 2EHTHTHLHMDOES
0 ERTORZETHAIZ LIZEDLYIIHY TRA,

£ Z T, So% < BEOEFHEL VO —&EFVWT,
hixy) OPEEROLICERLTAET,

V(h(X,Y))= E{[h(X,Y) - E(h(X,)J } (5-32)
LI, DhbnBERT5D1%,
V)= B = EQOY) = E 3G~ B - 5.,)
= 20 = EX) - (%) (5-33)
V()= EQ = E@))=2. g(y, —EX) - f(5,7)
=2 (v, —EX) gy (5-34)
ThY, %ﬁaﬁ%ﬁo&@m,
V)= [ [ (e-E@X)) - f(xy)drdy
= [ -E@X)) - f(x)x (5-35)

v = [ [ (y-E® - f(x, y)dedy

= [ -EW) gy (5-36)

HERE

ERDET, WThOSHE bABRERSRIC L > TH
LAZ LM £,

LZAT, hix,y)=x EX) - (y - EQY)) DLED
E(hX,Y) ) ZFETEDOTLL IMRFETHADT
HIUE, ZHIFMEERTALOTLEIIMN? ZOZ
LEDVLEAMICEZTRELE I,

x—EX) Ex OFHE EQNH0THhE, vy-EX)
iy OEHEEW) oD FhE, TR ERRLTEY,
+ (FF R oTel) — (A FR) (Thpolzh LET,

SBITENENZ 2R L CWBDTEEILTSTET,
ZFOMTEIEILOTHOKEEZZEFDOIERL T
.

—7#. G—-EM)) - (y-EMNIX. FhEhoThas,

x—EX >0 and y - E{)>0
x—-EM) <0 and y - E(Y)<0

nELE, ET

x—EQ >0 and y - E)<0
x—EX) <0 and y - E{)>0

DEEFARIZRBEDT, (x-EX) - (v - EX) DEE
BERR2-TDAITR-T0 LET,

SWEXZE, T x - EX) BE (HB3A) T
K&LR2DE (BAWNINELRD) T2 T, TH
y-EQY) HRICESICE (BAWIA) TREL (b3
WishEL) 2Bl &, E[x-EX) - (y-EM)]
DEREREELVETR, £ TROEEE, A,
(x-EX) - (y-EM) ZEZR-TEVRIZRSED
LT, #if#E El(x - EX)) - (y - E(V)) 11, &EAHE
BEANTNERE ERRRESIZ0 IRV ET,

ZAud, FEEEEX EYORLIEY HiT, FOREM
BN H DO ETRL TSI IRV T,

FITC, ThEROLIITEEL,

Cov(X,Y) = E{(X - E(X))-(Y —E(Y))}  (5-37)
HNE - FUET,
L (6-37) 1. EE R RERE AR OES.

Cov(X,1)= [ [ (x= EQX))- (v~ E(¥))f(x, y)dedy
=[ [ x-y-fouy)ixay—ECO[ [y flx,y)dsdy

~EM)[ [ x- f(xy)drdy

+EQOEWN [ [ f(x,y)dxdy (5-38)
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=EX-N)-EX)[ y-gdy—EM) [ x- f(x)ax

+ E(X)E(Y)
LRBHDT,

CoWX,Y) = E(X -Y) - E(X)E(Y) (5-39)

LWVIHBMEIEONE T, HROZ LG, EEE7R
HRFEERBOSEEBRRIZLT, X (6-39) 23560
9, ETEX-Y) 1L, HFVERORHIFHETY
22 (6-38) D 1 HOFRETT,

o, BEREHEX LY PRI THIEETL. R (5-39)
OYEE 1 TEAS,

EX-V)= [ [ x-y-f(xy)dsdy

= [ [x-y- £ gy

= [ x-foax [ y-g(ay
= E(X)E(Y)
ThHHI LMD,

Cov(X,Y)=0 (5-40)
L2 ET,

FlE B0 L — Rl TLENE LD
T, LT THE, HERREZHR ZLick 0, EEEEE
DTUTEETWEBNnET,
fiiRE

ZADAABLUBENPHRITCEE L TELBE50
FHESETADIZHTZ>T, 2E¥Es5o0T 50T
1372, SERTALEA— FEEOFME 1 BT
DHLT, £D&EELLI ZEICLE L, RE4H
i, EBRCEER LCANERT 7 4 THIEZE 4
HIELZRVELL, A—FE10FMAMB2H#,. 5FH
3K, 3TMHBSHOEF 1 OMEFRELELE, &
DPNIF R oiAI, FHRY Th—FEEERB LD L
LET, LRATAE LIRER. ABRBRINCI—FE
DO Z &le20 Ui, ABDSHIRS O&5E X,

(ABZRER-TA—FERERVWL DL T2) BE
OFITMAHEMEY L LIt L&,

(1) (X, Y) OFRFEFEESME XBLOY ORI
mEoMmRE LTRDARE,

(2) ABOZRZEEOUHHE EQX) L BEDT
TERDFEOYFHE E(Y) 23RSy,

(3) X+Y OnfERDLREV,

(4)  E(X+Y) ZRdRasvy,

(5) X&YDMIMAEIBRIRLL2EL,

Z ORIBEOENIR D X 512720 £,
(1)
5% 5-3 [RIRFRESE AR & BT

Y
X 3 5 10 Y
3 2/9 1/6 1/9 1/2
5 1/6 1/15 1/15 3/10

10 1/9 1/15 1/45 1/5

X 1/2 3/10 1/5 1

ROPOREROFHET, L 2L, p(=3,Y=5) T,
=6 (AR) 3 AEOI— i1 o 5H#, &k (BE)
1, — B> TWAOTLHTINS, 5 FHDD—FK
3% (5 FADH— FidEio Tl HADT,
53 15 1
X =3P af)e e e
PA=31=3) 109 9 6
ERDENFET,

s 3 (6-2) &b, 7z i p(=5)=f(5) 1L,

PX=5)=1(5=3 Gy
1,1,1 54242 9 3

6 15 15 30 30 10

BEonEd, LUITRRTT,
(2) X (6-24) BLUS (5-25) #BWL, DEED
EHORRD A% AW=RBREFATIUL,

B =2 %, f(x)
ol gy L ASH1IRE0 S50,
2 1 5 10 10
R
E(Y)=5

PEONET, Thbb, WiE L LURHEZRIL 55
BEnnFET,

(3) Z=X+YIZiZ KOLH> LS ERHB T
sz, BEETANERH Y ET,

Z=6 Bl —>3+3
Z=8 FH —>3+5, 5+3
Z=10 5 —>5+5

Z=13 B —>3+10, 10+3

Z=15 5 —>5+10, 10+5

Z=20 FH —>10+10
UESHDy—A T3 LT, & 5-3 2BMLARES,

P
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HERA RO THMEREIEVE T,
7z ziE, @D —ATiL.

DEHINTROT, FhRIicTHE, T 4 OXHITRY
b: 3 A
F# 54 X+YDHT

Z=X+Y 6 8 10 13 16 20

P (X+Y) 2/9 | 1/3 | 1/15| 2/9 | 2/15 | 1/45

(4) (3) OFEREZFBLTKDAE, EXHY) Tk
L1 0FAERDFES,

EX+Y)=6-2+8-L410- L 41324152 520. L =10
o T YT T gs

(5) =&z, p(X=3,Y=5)=1/6 T, p(X=3) * p(Y=5)
=(1/2) » (3/10)=3/20 &, MEBMRRRDZENH
X Y eisv o b0 ET,

4. 2FH/H L EEBHA~DOUTER
ET, WEWEIHERTHN, X, YOXSIC 28K T
2, X1, X2 -+ X "DLEOIZ n AOEH, T
tbhh, n EHOESEEXSZLIZLELYL S,
DR OFEONmERE LT, BELTHI#KCZ
LIITEERA, LLERL, BAMCREENEL
BT, FORVEWEIL2EHEOES <R L
SEXNTIVWEWEZET, Thbb, FELTEE
HOMEIEISAERACTRI AT Ltk T,
2B, o CIIIRIENREL BDOT, REHEHC
HLTHIEFRAFEERLETOTITRET AV
FFAEEOXY oK A EnSE, BEBEOSE,

o) =pX* =xi)=3 "3 ) [y -xp) (6-41)
ZZ'--Zf(xh---x;;;Zf(x;)=1 (5-42)
BB OEE '
F@)= [ [ [ xm)de'de? o (543)
I---Jf(xl,xz--oc")d)édf---df:_tf(x")df‘ =]
(5-44)

DX HicEkbEnFET,
FEOX A HMFHED. EhEh,

FE6E-$32 2005F38 S
E(XX* )= x f(x) 30y Xm)
= %31 (x3) (5-45)
1k E

E(Xt) = [;_“kaf(xl’x2 ___xn)dx!dxj '“dx”
= Lx" Fx*)dxt (5-46)

ERenET,

SEECIAEIT OV T B LA TO X S iBRahE T,
FEEOXMIRTB580E, TORFE BXY Zu* 28
ZETTHE,

V(Xk) = Z'“Z(xli _ﬂk)zf(xfllsxfzz "'x}:)

= ; (x:;: _J”k)zf(xli) (547)
HBVE

V(X#)—“‘l [;"_ E(I& _ﬂk)z‘f(xl,xl --‘x")dx'dxz---dx"

= [ (*-p*y Fxyat (5-48)

e
Cov(x*, X"y = E((x* - ¥ )x' - 1))

. . k_ .k I | S—— I___dx.n
[ [t = =)o xy -

ERENET,

5. 8hYIc
EEBOMEENIMEROIHE, 7 MRT U7 A
RV L FEBERE COM) SV DTN, <7 b
27 b RRBNTORNE, CERE R ST
AREEERH YV ETOT, Z - CIHEALERATLI,
HERFER ORI IZV BRI, ¥ O LTHA-Thkhvi2
il bz b L LT, T ERa/moERER
EHMOMBEEMRL L LA TR x 2 (I4 28 &
. t DHBLUF MR EDFR-THET, Zhbic
DVWTHKEILETHRE LETOT, #F - REZEl
HERFEtOREIL L 50 LBRL W ETEE T E BVET,
BRYDETE
(DVol 4, No3, p193 : 2 26 31TEORBES (2-20) D
TmYiEL (TITEDEX =003 (2-29) THET3) .
@Vol 5,No3,pl158: Z kb 1047H (EEERL)
FEW5—— HEHIOh5
@ Vol 5,No3, p162: u , DRk OZ CRIDIEMN 1 B
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F—=A+Z V7 - BATHERS

{EDH— (Foot Health Laboratory)

¥0-}" - Podiatry 7 VU = 7 {E/ fE - RIRES - Biomechanics - BRI

[IZL®iz]

EHIX., ChETRAR—VEBICBIT AR ICEE
THEEZOLNDZE OBEICEL, BITERLA
BolEREIT-o-TE, LALERIZBWT
Podiatry (BREZR) OFRITERICOR ERE
HMABCLBARD-T=, ZHIEBERIZBWT
Podiatry (BRES) W IBEN2W=O, EfE
REHCEN L YOBRIHER1T S = L SR
NEThs,

Podiatry & FEEEATIOEEBEIIRPLEL2S
73, Biomechanics (ZE{ES%E) LREROHEIN (Fa¥E
E)EKERE®REDH D, FRITTEEEM AT T
WOKOEZICRETI2REAOZEEL LT,
Biomechanics BHaH-<C 2 EEAR D BT A3 B BE T ITSE
ASTWHANLTHA,

E 0 BWIRFEEZIT 910, BRRRE ORERNLE
Th ) ERRFERCEFTEZER/ T ENEREN
Do
4|, EEICH AR R—VBEREESO (1
SAFHEHE) O 15 L L THMNREFHEE D%
HEzbhE, BHEXIX, BA—RbF D T7HOT
5 L— FHiZd$ % Andrew Van Essen KO 7 1) =
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